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VBiaeueHne XWMHEH HA4YWMHAETCA OOLIYHO C ONBITOB. ECTE MHOMXECTBO IIOJIE3HBIX,
MOYYUTEIBHBIX W MPOCTO KPACHBBIX 3KCIEPUMEHTOB, KOTOPBIE BIIOJHE HO IUIEYy M IOHBIM
xXAMHuKaM. IMEHHO TakKue OIBITHEI BBl HAAETE B 3TOH KHUTE. BOJBIIMHCTBO M3 HUX OBUIO OMMCAHO
paHee B XypHaje « XuMUs 1 KU3HbY, B paznene «Kmy0 FOHbI xumMuky.

OneITel  TOMOOpaHBl TakK, YTOOBI 3aWHTEPECOBATH FOHBIX YHUTATEJCH, IOKa3aTh WM
MIPUBJIEKATEIILHOCTh XUMHYECKON MayKu U B TO K€ BpEMs IMPUBUTH HABBIKM CAMOCTOSITEIbHOU
pabotel. HazBaHne KHUTH BBHIOpAHO HE CIydalHO: BCE MpeIaracMbIe OIBITHI, €CJIU CTaBUTh MX IO
omnucaHuio, 6e3omnacHel. B 3T0M, BTOpoM u3naHuu (mepBoe BHINLIO B 1978 T.) y4TeHBI COBETHI U
MO’KETIaHUS YUTATENICH: HEKOTOPBIC TJIaBhl YTOYHEHBI U PaCIIUPEHBI, T0OABICHO HECKOJIBKO HOBBIX
IJ1aB, TPYAHO BOCIIPOU3BOAUMBIE OIBITHI YIPOLIEHBI UJIM BOBCE UCKIIIOYEHBI.

Kuura paccuntana B OCHOBHOM Ha IIKOJBbHHKOB, OJJHAKO OHA MOYET MPUHECTH MOJIb3Y U
nejaroraM, 0COOEHHO B MPOBEACHUH BHEKJIACCHOU PabOTHI.

© UznarenncTBO «XuMus», 1986 T.

NPEIUCJIOBUE

B 31Ol KHUTE BBl HAAETE MHOTO XMMHUYECKHUX OIBITOB HA PAa3HbIE BKYChl U Pa3TUYHOMN
CJIO)KHOCTH, OT CaMbIX MPOCTHIX, /ISl HOBUYKOB, JI0 BECbMa XUTPOYMHBIX, B pacueTe Ha yMEJIOro
FOHOTO XMMHKA, KOTOPBIN MO PYKOBOACTBOM IIPENOIaBATENS 3aHUMAETCSI B XUMUYECKOM KPYXKKE.
[lycTe Bac He CMyIIAeT HU CIOXHOCTb OJHHUX, HU IPOCTOTA APYTHMX OMNBITOB: BEJb YEM LIUPE
BBEIOOpP, TEM JIerdye HaWTH OMBITHI ceOe Mo CWiIaM W 1O CKIOHHOCTsSM. CoBceM He 00s3aTebHO
YUTATh 3TY KHUTY OT KOPKH JIO KOPKH, U3 HEE MOXKHO BBIOPATh TOJILKO TO, YTO BAC MHTEPECYET.

JlroOble XMMHUYECKHE ONBITHI, B TOM YHCJI€ W TPUBEACHHBIC 3/1€Ch, JIYYIIE CTABUTHh B
XUMHYECKOM KpyxKke. KoHedHo, ecnu ObITh aKKypaTHBIM W TOYHBIM, TO U JOMAIIHUE OMBITHI HE
JIaayT moBoja it BodHeHHUH. OTHAKO B KPYXKKE BaM IMOMOTYT pa300paThCsi B CYTH MPOUCXOISIIIIX
peakIuii, 0OBICHAT, KaK JydIlle ¥ MPOIIE MOCTABUTh SKCIIEPUMEHT, MPEAOCTaBAT 000py0BaHUE U
PEAKTHUBBI.

K coxanenuto, He y BC€X €CTh BO3MOXHOCTh 3aHHMATbCs B KpyKKax. UTO K, U 3TO HE
JIOJKHO CIIYKUTb MPEMSITCTBUEM. MHOTIME ONBITHI MOYKHO ITOCTaBUTh U B CKPOMHOM CaMOJIEJIbHOU
nabopatopuu Ha 1omy. O TOM, KaK €€ yCTPOUTh, OyAET paccKa3aHo Cpa3y *Ke MOCie MPEeAUCIOBUS.
Mbl O4YeHb TPOCHUM BHHUMATEIBHO MPOYECTh ATOT pas3fell, OCOOEHHO €ro Haudaiao, Bcex 0e3
HCKJIIOUYCHUS] HAIIMX YUTATENEH, Take TeX, KTO YK€ UMEET HEKOTOPbI€ HABBIKUA B ATOM zene. U He
TOJIKO TIOTOMY, YTO BBI, BIIOJTHE BEPOSATHO, HAMIETE TaM YTO-HUOYh HOBOE U TIOJIE3HOE IS CeOs,
a emie U Mo TOW MPUYUHE, YTO HUKOTJa HE MOMENIAET JIMIIHUI pa3 BCIOMHUTh O TOM, KakK CAelaTh
OTBITHl O€30MACHBIMH W JOCTYNMHBIMH. Eciu ke BBl NPUCTYNaeTe K OMNbITaM BIEPBBIC, TO
MOCTapaTeCh Kak MOYKHO BHUMATEJIbHEE TPUCITYIIMBATHCS KO BCEM HAIIUM COBETAM.

VYBnedueHne XUMHUEH HAYMHAETCS OOBIYHO C OINBITOB, W HE CIy4ailHO €lBa M HE BCE
3HAMEHUTHIE XUMHUKH C JIETCTBA JIFOOWIM JKCIIEPUMEHTHPOBATh C BemiecTBOM. Ho HekoTopswie
HAYMHAIOIINE XUMUKH TTOYEMY-TO TOJIAraroT, OYTO HACTOSIIIHNE OMBITHI — 3TO TPOM U CBEpKAHHE,
KIyOBl JpIMa W €IKue 3amaxu. BoBce HeT, yBepsieM Bac. ECTh MHOXKECTBO OYCHb HMHTEPECHBIX
OTIBITOB, HE TasIUX B ce0e HUKAKOW yrpo3bl, HO OT TOIO HE MEHEE MOYYHUTEIbHBIX U KPACHBBIX.
Ecoum Bamm poautenn o00ECIOKOEHBI MPEACTOAIMUMH XHUMHYECKUMU 3aHATUSIMH, TO JalTe UM
MPOYUCTH CIASAYIONLYIO Ppa3y, KOTOPYIO MBI CTIEIIMATFHO HAYHEM C KPACHOU CTPOKH.

Ecnu cTaBUTH ONBITHI, MOMEIIEHHBIE B ATOM KHWUTE, UMEHHO TaK, KaK Mbl COBETYEM, TO
B3pPBIBOB HUKOT/Ia HE OyJIeT.

Ho — emie u emie pa3 — npeanoyTUTesIbHEE 3aHUMAThCS XMMHEH HE oMa, a B KPYXKKE.
Bonee Toro, HEKOTOpHIE OMBITHI BOOOIIE HE YAAE€TCSA MOCTaBUTh JOMa — HE CTOJBKO Ja)ke M3-3a
CJI0’)KHOCTH 3KCIIEPUMEHTA, CKOJIBKO M3-332 OTCYTCTBHUA B JOMAIIHUX YCJIOBHUSX HY>KHBIX PEaKTHBOB
1 pubopoB. Ho eciu y>x OonbIT MPUTOJICH AJIs TOMAIIHEH TabopaTopuu, MBI TOCTApaEMCs CIeNIaTh
Tak, 4TOOBl MOXXHO OBUTIO OOOWTHCH TOJPYYHBIMU CPEACTBAMH W TEMHU BEIECTBAMH, KOTOPHIC



MOXHO KYIUTh B alTeKe WIW B XO3AWCTBEHHOM Mara3uHe. A HEKOTOpPBIC OIBIThI HACTOJIBKO
MPOCTHI, YTO UX MOTYT MOCTaBUTH IOHBbIC JIIOOUTENN XUMUH, €Ille He HayaBIIMe U3y4yaTh B IIKOJIE
3Ty 3aMEUaTeNIbHYI0 HayKy.

Hanesice, yTo Hammm onbIThl OyIyT CTaBUTh IOHBIE XUMUKU U3 Pa3HBIX KJIACCOB U C pa3HOM
MOATOTOBKOM, MBI HE CTalM, KaK 3TO TPHUHATO B YYCOHHKAX, MPUBOIUTH B KaXKIOM CIlydae
YpaBHEHUS PEaKIuii, a OTPAaHUYMINCHh TOJBKO YIOMHUHAHUEM BEIIECTB, KOTOPHIE MONYdYalOTCs B,
pe3ynbTare TOM WM MHOW peakuH. ITO JAaCT BO3MOXHOCTD JIETKO YHUTaTh TEKCT U TEM, JUIsl KOT'O
CIOXHBIE XWMHUYECKHE YpaBHEHHs OCTAlOTCS TMOKAa TallHOW 3a CeMbpl0 TedarsaMu. A
CTapUIEKIACCHUKH, €CIM HUX 3aUHTEPECyeT TOYHas XMMMYECKas 3alHCh PEeaklUH, BCETAa CMOTYT
HaWTH COOTBETCTBYIOIINME YPaBHEHHS B yueOHHKaxX M mocoOusix. YToObI TaKkoil MOUCK OOJNETYHTD,
MBI BpeMsI OT BpeMEHHU OyJieM mucaTh (GOpMYJIbI UCXOJHBIX WU 00pa3yIoNMXCs B XOJ€ PEaKIuu
BEIIIECTB.

Ora KHUTa COCTOMT M3 ILIECTH pa3lienoB, B mepBoM — mnpeaBapuTeibHbIE COBETHI U
HACTaBJICHUS, KaK YCTPOUTH CBOIO JIAOOPATOPHUIO, a2 B OCTAIBHBIX — COOCTBEHHO OMBITHL. UTOOBI
00JIErYUTh MOMCK SKCIEPUMEHTOB U OTAEIUTH OJHY CEPUIO OIMBITOB OT APYTOH, KaKIbld pas3jien
pa3duT, B CBOIO OYepelb, Ha riiaBbl. MIHOTIa, 4TOOBI HE MOBTOPATHCS, MBI Oy/JeM OTCHLIATh BAac K
rJlaBe, B KOTOPOM yXke YNOMMHAJIUCh MHTEPECYIOIIME HAC BEIIECTBA, PEAKIMHU U MPUEMBI PaOOTHI:
MOJIb3YACH OTJIaBJICHHUEM, BbI 0€3 TPyJa OTHILIETE HYKHbIEC CBEACHHUS.

W mocnennee, 0 4eM 00s3aTeIbHO HAAO CKa3aTh B MPEIHCIOBHU. B Hay4YHO-TIOMyIISIpHOM
KypHane «XuMHUS U Ku3Hb» ecTh pazaen «Kmy6 FOHbI XxuMuk», a B HEM pyOpuKa ¢ TeM ke
Ha3BaHWEM, 4YTO M J3Ta KHWra. Kak HETpyIHO JOorajatrhCcsi, B KHUTE€ COOpaHbl OIBITHI
MIPEUMYIIECTBEHHO U3 ATON PYOPUKH.

CoBeryeM BaM, KOTJa BBl MCYEPIIACTE OMBITHI M3 ATOW KHHUTHU, 3arjIsiABIBATH B JKypHAIL:
MOYTH B K&XKJIOM HOMEpE BBl HAWIETEe SKCIEPUMEHT, KOTOPBIN JIOOOMBITHO OyAeT MOCTaBUTh B
JIOMaITHEHN 1ab0paToOpuK UM B XUMUYECKOM KPYIKKeE.

W nakoHer, Ha30BeM It0JIeH, KOTOPBIE OMKUCATHN T€ OMBITHI, YUTO Bbl BOT-BOT OYyJIeTE CTaBHUTh:
I'. A. banyesa, H. B. bosumn, 0. 1. bynasus, 0. B. Bnacenxo, H. ®. I'puneBa, M. A. I'ypeBuu, B.
E. XKeup6muc, B. U. 3yopunkwmii, FO. A. Koiinan, H. H. Kpacukos, . A. Jleencon, I'. B.
Jlucwukun, 0. I'. Opnuk, H. A. Tlapasss, B. A. [Tuenun, B. U. Cadonos, K. 1. CeBacThsiHoBa, B.
®, CkobOeneB, A. M. Cxynnuu. ABTop (U, OyaeM HaleaThbCs, Bbl TOXKE) OJarolapuT MX OT BCEH
TyIIH.

OtnensHO W 0c000 aBTOpP BBIPAKAET MPHU3HATENBHOCTh BCEM, KTO CIIOCOOCTBOBAI
MOSIBJICHHUIO HA CBET 3TOr0, BTOPOTO W3/aHMSI KHWUTHU, U TMPEXKIAE BCETO—IOKTOPAM XHUMHUUYECKHUX
Hayk M. I'. Tompadensay, I1. B. Koznosy, I'. B. JIlucuukuny, kanaunaty xumudeckux Hayk . A.
JleeHcony.
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JOMAIIHSASA JIABOPATOPUA
‘ - OueHp MpOcHM Bac MPOYECTh 3TOT pa3fen Jaxe B TOM
i Vi [V cllydyae, eClIi Bbl COOMpaeTech CTaBUTh OMBITHI HE AOMa, a B IIKOJIE,
=12V -\ ' Ha CTaHIMH IOHBIX TEXHUKOB HJIH, CKakeM, B Jlome muonepo. Bo-
T §EOI  nepebiX, MOKET ObITh, IPUTOASTCS HEKOTOPBIE MPOCTHIE COBETHI MO

UCTIONB30BAHUIO JUISI SKCIIEPUMEHTa MOAPYYHBIX, CPEICTB. A BO-
: . BTOPBGIX, qTo (S11(5] BaxKHCECC, MBI HaAa4YHEM oTy riiaBy C
MpeIynpeKACHU 1 HAIIOMUHAHUM, KOTOpbIe 00sI3aTEeNIbHBI JIJIsl BCEX IOHBIX XUMHUKOB, T1ie Obl OHU
HHU CTaBUJIU SKCIICPUMCHTBI 1 KAKUMU 61:1 MHOT'OOIIBITHBIMH CGGSI HHU CHUTAJIHN.
Bot cemp Hamux oOs3aTenpHBIX ycnoBuii. IlepBoe U riiaBHoe ycjoBHeE: CTPOTO U TOYHO
co0roaiiTe Bce HAIIM PEKOMEH Al H.
Bbl, HaBepHOe, 3HaeTe, YTO OJIHA U Ta )K€ XUMHUYECKas peaklus MOXKET UIATH MO-pa3HOMY,
€ClIi M3MEHHUTh YCIOBHA oOIbITa. Hampumep, eciau HOBBICUTH TeMIeEpaTypy, WiIH J00aBUTH B
npoOUpPKY Kakoe-Tn0O BEIIeCTBO, WM JOOaBIATH BENIECTBA B HWHOH, YeM YyKa3aHo,
IIOCIIE10BATCIIBHOCTU. OT »TOr0 MBI Bac U nmpeaocreperacM: HET rapaHTur, 4YTO pCaKIuA HOFII[GT




TaK, KaK BbI IIpeamnonaraete. BoT camblil MpOCTON MTpUMeEp.

Bo3moxHO, BaM U3BECTHO, YTO MpHU pa30aBIeHUSI CEPHOM KUCIOTHI BCET/A JIBIOT MEJIEHHO
Y TIOHEMHOTY KHCJIOTY B BOJY, OCTOPOKHO mepemerninBasi pactBop. ([loxkamyiicta, 3aoMHUTE 3TO
MPaBWJIO pa3 M HABCEr/a, U HU B KOEM Ciydyae He MocTymnaiTe HaobopoT.) Ho, kazamoch Obl, Kakas
pa3HUIIA, YTO K YeMy J100aBIATh? Y BCEX XUMHUYECKUX MPABUI €CTh TITyOOKHIA CMBICIT.

B uem ke mpuuMHA UIMEHHO TAKOTO MOPSAKAa CMEIIMBAHMS CEPHOM KUCIOTHI C BOAOIO?

[Ipy TakoM cMmemMBaHUM BhIAENsAETCS MHOro Temia. Kuciora ropasao Tspkennee BOJBI, U
KOrJa €€ BJIMBAIOT MOHEMHOTY B COCYJ C BOJAOH, KHCJOTAa Cpa3y OIyCKAaeTcs, U T'PaHULa, T
BBIJICIISIETCSl TEIUIO, OKa3bIBaeTCsl TIyOOKo moj Bogoid. CMech HarpeBaercsi IOCTENEHHO U
PaBHOMEpHO, CJIOBHO Ha TOpsiYeil miIuTe. A €Cliu JIUTh JETKYI0 BOJAY B TSDKEIIYIO KHCIOTY, TO BOJA
pacTedyeTcsi TOHKUM CJIOEM TI0 TMOBEPXHOCTH, Cpa3y K€ HarpeeTcst M MpeBpaTUTCS B map — OyITO
BOJIy BBUIWJIM Ha pacKalieHHYIO CKOBOPOAKY. [lap 3aXxBaTut OpbI3rH KUCIOTHI, OHU MOTYT TOMNACTh
Ha OJIeIYy U Ha KOXY, BBI3BaTh 0’KOTH, MOBPEAUTH I71a3a. BOT Takue MOTYT OBITh MOCIEACTBUSA OT
HEeCcOOTI0ACHHSI MPOCTOTO XUMUYECKOTO MpaBuia.

N B 3TOM cnydae, U BO BCEX OCTaJbHBIX — IMOXAIYHCTa, CIECIYWTE HAIIUM COBETAM
HEYKOCHHUTEJIBHO!

BTopoe ycji0BHe: HUKOT/Ia HE CMEIIMBANTE JBAa PEaKTHBA, MPOCTO YTOOBI TOCMOTPETH, YTO
nonxyuutcs. He Bcerga nomydaercst Xopouio.

CoBceM npyroe J1e0, € Bbl TOUHO 3HAETE, 4TO 00pa3yeTcs B pe3ysbTaTe peakluu U Kak
oHa uzaet. CkaxeM, €CJM Bbl YK€ MIPOXOJAUIIN PEAKLIHUIO B IIKOJIE U COBEPIIEHHO YBEPEHBI, YTO OMBIT
6e3omaceH. Ho u B 3TOM ciiyyae OepuTre MHHHMajIbHO HEOOXOIMMBbIE KojluMdecTBa BellecTB. He
CTaKaHbl M JaXK€ HE CTOJIOBBIE JOXKH, a OyKBaJbHO TpaMMBbl HIIM Jaxe AOJIM rpamma. YToObl
HaOJII0/1aTh XOJ PEAaKIUH, 3TOTO BIIOJIHE JOCTAaTOYHO. S| Jake eciaum BaM HY)KHO IOJY4YUTh
CaMOCTOSITENIbHO 3aMETHOE KOJIMYECTBO BEIIECTBA, MPEXKIE MOCTAaBbTE MPUKUIOYHBINA OIBIT, YTOOI
MMO3HAKOMUTHCS C TOHKOCTSIMU PEAKIUH.

Tperbe ycjioBHe: HE HCIONb3YHTE AJIA ONBITOB MOCYIYy, U3 KOTOpPOU ensT. [[ns ombITOB
Hy’>KHa CBOSI, OTJeNIbHAs Tocyaa. M Hu B KoeM ciydae He TpoOyiiTe BemecTBa Ha BKYC (KpoMe Tex
CJIly4aeB, KOT/Ia B OMMCAHUU OTIbITA MPSMO CKa3aHO, YTO MPOAYKT MOKHO MOMPOOOBATb).

YeTBepTOE YCIAOBHE: XPAHUTE PEAKTUBBI B OTJEIBHBIX CKIISTHKAX WM KOpoOkax. UToObI He
ObLIO MyTaHUIIbl, HAKJIEHTE STUKETKU M HANUIIWUTE, YTO HaXoAuTcs BHYTpH. Ecnu mpenapar Bam
OoJplle HE HyXeH (WIM eCIM ONBIT 3aKOHYEH, a MPOAYKTH PEaklMu BaM HH K YeMy), TO
HEMEJIEHHO BBIOPOCHTE HEHY)KHBIE BEIlIECTBAa — TaK CIIOKOWHEe, U ITyTaHUIIbI He OyeT.

IIaToe ycjoBHE: HE OCTABISUTE TPSA3HON mMoOcyabl. Bo-mepBwix, ee OyneT MOTOM TPYIHO
OTMBITb, MOXET OBITh, TPHUAETCA Jdake BbIOpachBaTh. BO-BTOPHIX, HEKOTOpPHIE BEIIECTBA
OKHUCJISIFOTCSL Ha BO3/YXE, PEaKIMU MEXIy HUMHU MOTYT MPOAOJKATHCA U TOCIE TOr0, KaK OMBIT
3aKOHYEH, U B PE3YyJIbTATE€ TAKUX PEAKLIUN MOXKET MOJIYyYUTHCS HEYTO TAKOE, HA YTO MBI C BAMM HE
paccuuthiBaiv. CII0BOM, IIOCIIE€ KaXKJIOTO OMbITa MOMTE MOCYy Cpa3y U THIATENbHO.

Mexny npodyuM, KOrja 4YHUCTO, TO M paboTaTh MNpUsTHEe, W cTapliue iydiie OyayT
OTHOCHUTHCSI K BaIllMM 3aHATUSAM. Jla U BOOOIIE SKCIIEPUMEHTATOP TOJBKO TOT/Ia JIOCTHTaeT ycrexa,
Korja paboTaeT aKKypaTHO.

IlecToe Yyc/joBHe: HHUKOT/Ia HE OEpUTE pPEAaKTHBBI pPyKaMU, HE HAKIOHSUTECh HAaJ
CKJIIHKaMH, B KOTOPBIX MAYT PEAKLUMH, HE HIOXANTe BeEllecTBa C €JKUM 3amaxoM. beperute u
OJIeXKTy, U KOXKY, U MPEKIE BCETrO Tria3za OT OpPbI3T M KPYMUHOK. DTO YCIOBHE KOPOTKO MOXKHO
chopmyIupoBaTh Tak: OyaAbTE BCETIa OCTOPOKHBI!

W nakoner, camoe mocienHee, ceibMoe yCJI0BHe, KOTOPOE Bbl 00s3aHBI BHITIOIHITH, €CIU
XOTUTE CTaTh HACTOSILIMMHU SKCIIEPUMEHTATOpaMU: MpHUCTynaiiTe K paboTe TOJIBKO MOCIe TOro, Kak
BaM OyIyT SICHBI BCe Bamu JedcTBUsA. Emie 10 Hayama paOoThl BHUMATEIBHO MPOYTUTE OIMHMCAHUE
OTbITa OT Hayajia 10 KOHLA. 3amuIIUTE BCE, YTO BaM MOXKET MOHAIO0OUTHCA: MOCYAd, PEaKTHUBBI,
IITaTUB, JEPKAIKH U TOMY NOJ00HOE, BIUIOTH 10 TPAMKH. Pa3noxkure ux Ha pabodeM MecTe Tak,
yTOOBI BCE OBLIO MO pyKOor. M TOJIBKO MOCiIEe TaKO# MOATOTOBKH MPUCTYIIAWTE K padoTe.

MosxeT OBbITh, BBl Ja)K€ HE MpeJICTaBIseTe cede, HACKOIBKO Ba)KEH 3TOT MOCICTHUIN COBET.
Ecnu BbI Oynere emy ciefoBaTh, 3TO U30aBUT Bac OT CymMaToXu M HenopasyMeHuil. IlpenctaBpre



cebe, UTO Bbl IPUCTYIIIN K ONBITY 0€3 MOATOTOBKH, €/1Ba PacKpbIB KHUTY. HamucaHo: «Haneiite B
OyTBhUIKY pa30aBIEeHHONW YKCYCHOM KHCIOTBHI M OPOChTE KYyCOYEK CyIb(pUTa HATPHsI, 3aBEPHYTOTO B
¢buIbTpoBaNBEHYI0 Oymary». OTo, TOJIOKHM, BBl ceiaere 0e3 Tpyla, €Clid TOJIbKO BTOPOIIX, B
nouckax (UIBTPOBAIBHON Oymaru, He OMpPOKUHETe OYTHUIKY ¢ yKcycoM. Hadanmacek peakuusi, cran
BBIJICJISITHCS Ta3. A BBl TEM BPEMEHEM UUTACTE: «3aKPOUTE OYTHUIKY TPOOKON C OTBOJHOM TpYyOKOi
U TPOMYyCTUTE ra3 d4epe3 pacTBOp NepMaHranata kamusi». [loka Bel Oynere uckaTh MpoOOKY,
nonbupath K Hel TpyOKy M JOCTaBaTh M3 JIOMAIllHEH anTeYKd MapraHloOBKY — MOXETe ObITh
YBEPEHBI, peakiusi B OyTbUIKE JaBHO 3aKOHUUTCS, M BCE MPUIETCS HAayMHATh CHayana, A 4To
CTOWJIO NIPOYECTh 3apaHee U MPUTOTOBUTH BCE 3ar0Jisl. ..

Ecnu BbI yke HEIMIOX0 3HaeTe XWMHIO, TO JJIE TOYHOTO BBITIOJHEHHS 3TOTO K€ YCIOBHS
OUYEeHb M0JIE3HO OyJAET 3amMucarh ypaBHEHHUS pPEeakluil, MIPOTEKAIOIIMUX B XOJE OIbITA, BEIBEPUTH UX
110 aBTOPUTETHBIM KHHUTaM WUJIU CIIPABUTHCS Y 3HAIOLIUX JIIOJIEH, CKaKeM, y yuuTenst Xumuu. Toraa
BCE BAlllM JICHCTBHS CTaHYT BaM SICHEE M, MOXKET OBITh, BBl CMOXKETE HECKOJIbKO BHIOM3MEHUTH
OTIBIT, PACIIUPUTH €ro paMKu. Ho, TOBTOpsieM, TOIBKO MPH MOJTHONW YBEPEHHOCTH B TOM, UTO OIIBIT
MOMIET TaK, KaK Bbl 0XKHU/IAETE,

U BceM 1OHBIM XUMUKaM, HE3aBHCHMO OT MX MOATOTOBKH H OIBITA, HACTOSITEILHO COBETYEM
3aBeCTH JIabOpaToOpHBIM XKypHasl. HacTosmmii XuMHUK 00s3aTEIHHO 3alMCBHIBACT B JIAOOPATOPHBIN
KypHal IUIaH paboOThl, CHHCOK pEaKTUBOB, TMOPSAOK JCHCTBUII, 3apuCOBBIBaeT MNpubOOp u
MEpPEeUnCsieT, U3 Kakux naeraned npubop coctoutr. OH 3aHOCUT B JKypHaJl YCJIOBHS OIIBITA,
ypaBHEHUS peaKUWi, MOJCUUTHIBAET, CKOJBKO HAJ0 BEUIECTB AJS OMbITAa. A TOTOM 3aMUCHIBAET
CBOM HAOJIIOICHUS U JAENIaeT U3 HUX BBIBOJIBI.

Uto0Obl BaM OBLIO MOHATHEE, KaK HA/I0 BECTH J1aOOPATOPHBIN KypHAI, (a 3T0, KCTaTH, MOKET

ObITh OOBIYHASL TETpPajb), Mbl
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3aIMCh W3 TaKkoro >KypHaja.
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Teneps, mocye npenBapUTENbHBIX 3aMEYaHUil, K KOTOPHIM BB, KOHEYHO )K€, OTHECIUCH CO
BCEH CEpbhE3HOCTHIO, MOPA MEPEXOANTh K YCTPOMCTBY CBOEH, HAa MEPBBIX MOPaX OYEHb CKPOMHOM,
nabopaTopuu.

To, yem Bam mpueTcs ceiiuac 3aHUMATHCA, HE TaK UHTEPECHO, KaK CTABUTDH OMBITHI, OJHAKO
HeoOxonumo. Brmpouem, u o0OopynoBaHue coOCTBEHHOW 1a0OpaTOpUH, €CIU B3ATHCA 3a HETO
BCEPHE3, TOXKE MOYUUTEIHHOE 3aHATHE.

Ecnu nipu ciioBe «i1abopaTtopust» B IPEACTABUIHN ce0e MPOCTOPHYIO KOMHATY C BBITSKHBIM
mKadoM, CTEKISHHBIMU TpuOopamMu, TMeuyaMu, HAacOCaMH W BBICOYEHHBIMU MIKadaMu, AOBEPXY
HAaOUTBIMU MOCYZIOW U peaKkTUBaMU,— TO BBl B JAHHOM cily4ae oumIMOauch. Peub uuer o0 yrosike
KOMHATBhI, HE00A3aTEeNbHO KHUIOW, B KOTOPOM MOKHO MOCTaBUTH HEOOJBIION CTONHK U MOBECUTHh
HaJ HAM 1oJIKy. Ho mpeke uem ycTpanBaTh 1adopaTopuio, BEIIONIHUTE Ba TpeOoBanus. [lepBoe:
TOYHO peIInTe AJis ce0sl, XOTUTE JIU BBl CEPhE3HO 3aHUMATHCS XUMUYECKUMU OTBITAMH, XBaTHUT JIH Y
BaC TEpPIEHHS TIIATEIBHO MX CTABUTh, HE CMYIIAET JIM BAC TIOATOTOBKA K OMBITAM M TaKWE CKyYHBIE
3aHATHSA, KaK yOOpKa M MBIThE TpSA3HOW mocynabl. Eciu BBl CO3HATENBHO HJETE Ha BCE 3TO, TO
ocTaeTcs BTOpOoe TpeOOBaHUE: MOMYUYUTh COTjlache cTapmux. byaem HanesThes, 4TO Bamia TBEpaas
yOEKACHHOCTh BO3BIMEET JICHCTBHUE.

Haunewm c yctpoiicTBa pabodero mecra.

PaGouuii crTonm emaTrenbHO MOCTaBUTH NOOMMKE K OKHY, YTOOBI OCBelIeHHE ObLIO
XOpOIIMM; K TOMY €, €CIH paboTaTh BO3JIE OKHA, TO Jier4Ye NMPOBETPHBATh rnomenieHne. Ecmm y
OKHa MecTa HET, M03a00ThTeCh 00 AIEKTPUUYECKOM OCBEIICHUHU. B moboMm ciiydae umeite B BUAY,
YTO HEJIb351 CTABUTH OMBITHI B IOJYTEMHOM TTIOMEIICHHH !

Kak Obl akkypaTHO Bbl HU paboTand, Ha CTOJN MOTYT TOMNAacTh OpBI3TU PacTBOPOB,
MpockInaTbes Nopoiku. Bo n3bexxanue HempUATHOCTEH, YTOOBI yOepeub CTOJ, MOJ0KUTE Ha HETO
JHUCT JIMHOJIEyMa, WM TOJICTYIO (haHepy, UM MPEeCCOBAaHHBIN KapTOH. B kpaiiHeM ciydae MOXHO
000MTHCh 1 OOBIYHON KJIEEHKOM JINOO MOIMATUIIEHOBOM IIeHKOW. Eciau cToa HE 0T/aH MOJIHOCThIO
B Ballle paclopsDKEHHE, CIeNIaTh 3TO COBEPUICHHO He00XoauMo. B1o6aBok He moMelaeT moCTaBUTh
Ha CTOJ elle W TMOJJOH — Hampumep, Oosbiryro (GoTorpaguueckyto KIOBETY, KOTOPYIO JIETKO
MO>KHO BBIMBITD MOCJ€ OMbITa. MeXIy Ipo4YHuM, U CTOJ Mociie paboThl HYKHO MPOTEPETh BIAKHON
TPAIKOH, a 3aTeM BBITEPETh HACyXO.

Ouenpb y100HO, €CJIM HaJ CTOJIOM MOKHO MOBECHUTH MOJKY WM MIKaQUuK U JepKaTh B HUX
BCE HEoOXoauMmoe JJisi OnbITOB. Eciy e 3TO HEBBIMOJHHUMO, TO BCE PaBHO ACPKUTE TMOCYILYy U
pEeakTUBbI B OTHOM MeECTe, HeajaeKko oT padouero crona. Hu B koem citydae He pa3zOpachiBaiiTe ux

1o KoMHare!

) O03aBeauTeECh, MoKaTyHCTa,
IUIOTHBIM ~ ()apTyKoM, JIy4llle BCETro
kieeH4yatbiM. Ham mnpuzpercs wuHOrma
UMETh JIeJI0 C €IKUMH BELIECTBAMH, W
(bapTyk mpenoxpaHuT Bamly oxexay. B
anTeKe WM XO3IWCTBEHHOM MarasuHe
KyI[UTE Mapy PpPE3UHOBBIX MEPYATOK —
MIPUTOJATCS JUI1 HEKOTOPBIX OIBITOB.

Tenepp MNOroBOpUM O TMOCY/E.
Koneuno, myudme Bcero Obulo OBl
003aBeCTHCh HACTOSIIMMHU MPOOUPKAMHU,
KoJI0aMH, XMMHYECKUMH CTakaHaMU H
turiaMu. OHAKO JTajeKo He BCErAa 3TO
BBIMOJIHUMO. HO BBIXOA W3 TOJOXKEHUS
HalJeTcs: HaJo HCIOJIb30BAaTh TO, YTO
€CTb 0]l PYKOH.

[TpoOupku mpoiie BCETO
3aMEHUTD TOHKOCTEHHBIMU
CTEKJISTHHBIMU amMIyJiaMu U3-TI0]T




TabseTok. [lockoNbKy AHO Yy HUX IUIOCKOE, HarpeBaTh MX HAa OTKPHITOM IUJIAMEHHU HEJb3sl, a BOT
BOJSIHYIO OaHIO OHH BBIIEPKUBAIOT. J[JIs1 IpOBEIEHUS OMBITOB M JAJISl XPaHEHHUS BEIIECTB TOISTCS
Takke (PIAKOHYMKYU W3-TT0J TICHUIIMJUTHHA, CTPEIITOMUIIMHA U IPYTHX JIeKapcTB. Ha mepBbIx mopax
MoHa100UTCs He Oosiee JeCsITH TAKUX CaMOJIENIbHBIX TPOOUPOK.

HNHorpa nmpoOMpKM MpUXOAMTCS HArpeBaTb, W, KOHEYHO, WX TPU STOM HENb3s JEPKaTh
roJsIMU pykaMu. Jlyurero aepxarens Iisl IPOOUPOK, YeM JIepeBsiHHas OelbeBasi MPUILENKa, HaM,
nokayii, He Haiith. st ymoOcTBa NMPHILNENKY MOXHO Y/UIMHUTH, TMPUKPENHB K OJHOW W3 ee
pPa3BWIOK NAJIOYKy WM KYyCOK TOJCTOW NPOBOJOKU. M3 TONCTON MSATKOM MPOBOJIOKA HETPYIHO
c/IenaTh JiepKaTelb, HO He 3a0yIbTe HAaJeTh Ha TOT KOHEII, 32 KOTOPBI B Oyere OpaThcs pyKOH,
KYCOK PE€3MHOBOTO IIIJIaHTa WK 0OMOTaiTe ero U30JSIMOHHOMN IEHTOM.

CreuunanbHbli IITAaTUB JJIs1 OOJBILIMHCTBA OMNBITOB HE TpeOyeTcs, HO MOJE3HO clenaTh
IITaTUB-TIOICTABKY IJIsl IPOOHPOK, YTOOBI HE JepKaTh UX JA0IT0 B pykax. CaMblil TPOCTOM IITATUB
— 3TO OPYCOK, B KOTOPOM MPOCBEPJICHBI (HE HACKBO3b) OTBEPCTHUS JUAMETPOM UyTh OOJBIITUM, YEM
TaMeTp IpoOUPOK.

XUMHUECKOW TIOCYJIOW MOTYT CIYXXHTh TaKKe pazHooOpasHble (prakoHbI W OAHKH H3-TIOJ
JIEKapCTB, KOTOPHIE 3aKPBIBAIOTCS OOBIYHO MOJMATHICEHOBBIMU MpoOkamu. Takue mpoOKH OuYeHb
yAOOHBI, TTIOTOMY 4YTO OHHM CTaHAApPTHBI M TOAXOAAT KO MHOTHUM CKiIsiHkam. Ho rimaBHoe—
MOJIMATUIIEH XUMUYECKH CTOEK, OH HE pa3pyllaeTcs Ja)ke MOoJ JEHCTBUEM KOHIIEHTPUPOBAHHBIX
pacTBOpPOB KHCIOT M MHOTHX OpPTaHWYECKHX pACTBOPHUTENEH M TIOATOMY BO (UIakoHax c
MOJIMATUIICHOBBIMU TPOOKAMH MOXKHO XPaHUTh M TaKU€ PEAKTUBBI, OT KOTOPHIX CO BpEeMEHEM
paspylIaloTCcss Pe3MHOBBIE MPOOKKU. MexXy mpoduM, KOr/la KOJUYECTBO PEArMpPYIOLIUX BEILECTB
HEBEJIHMKO, KPBIIIKA W TMPOOKH TOXE MOXKHO HCIONB30BaTh JJIs
OTIBITOB.

CrexnsiHHas Tapa OT MHILEBBIX TPOAYKTOB — MaillOHE3HBIE
OaHkM, OYTBUIKH, CTEKJISTHHbIC OaHKHU M3-T10J1 BApEHbS U KOMIIOTa —
TONUTCS [Jisi XPAHEHWS PEAKTUBOB M JJIi HEKOTOPBIX OIBITOB.
[ToMHuTe, 4TO MOCYAY U3 TOJCTOCTEHHOTO CTEKJIA HEJIb3sl HArpeBaTh
— OHAa MOXET JIONMHYTh, B omnHcaHusxXx ONBITOB Mbl Oyaem
COBETOBAaTh, KaKylO0 MOCYAy Jydllle B3ATb. Ecinu ke mocyaa He
OTrOBOpEHa, 3HAYUT, TOAMTCA Jt00as CKISHKA, KOTOpas €CTh IOJ
PYKOH.

Kakyro Obl mocyay A XpaHEHUsl BEUIECTB Bbl HU BBIOpaH,
OHA JIOJDKHA OBITh TUIOTHO 3aKpbITa, U K HEW 00s3aTENbHO HAJI0
MIPUKIIEUTH ITUKETKY. Camasn npocras 3TUKETKa—H3
nevkoracTeips. OH JIETKO MPUKIICUBACTCSA K CyXOMY CTEKIY, HAa HEM YyAO0OHO MUCATh MIAPUKOBOMN
PYUYKOM; KOrja 3amuch IOOJIEKHET, €€ HETPYAHO MNOJHOBUTb. MOXHO caenatb U OyMaxkHYIO
ITUKETKY, MPUKIIEUB €€ Ka3eMHOBBIM KAHIICISPCKUM KIIEeM, a YTOOBI OHA JIOJIBIIE AepiKalach, €
HAJI0 3aKPBITh MIPO3PAYHOMN JTUIIKOM JICHTOM.

Bcro mocyny mepen MCHONb30BAaHUEM (M TMOCHE KaKIOTO HCIIOJB30BAHMS) HEOOXOIUMO
THIATEJNBHO MBITh; €CJIU MOCYAA TPA3HAs, €€ MOIOT CTUPAIbHBIM ITOPOLIKOM C ITOMOILBIO €pIINKA, &
IIOTOM €€ HECKOJIBKO Pa3 YUCTOU BOJOM.

ITocyna momkHa XpaHWUTBCS TOJIBKO 4YWCTOM. Ee Hago MbBITh cpasy mocie ombita (3TO,
KCTaTH, U JIETYE, IOTOMY YTO Yepe3 Yac-Apyrou rpsizb MOXKET TaK MPUCTATh K CTEHKAM, YTO HACUITY
oTMoelIb). BbIMBITYI0 mOcyay Jydylle CyHUIMTh TakK, YTOOBI BOJA JETKO cTekaja ¢ Hee. MoXkHO
W3TOTOBUTH ISl 3TOTO HEXUTPYIO CYIIUIKY: BOUTH B TOJICTHIM JIUCT (DaHEphl UTMHHBIC TBO3JH,
YTOOBI OHU MPOOMIJIM JIMCT HACKBO3b M YIUIM B HErO MO CaMyl0 LUIANKY, OTOTHYTh TOpYaIllue U3
(haHepsl TBO3AM BBEPX MO/ YIIIOM IpUMEpHO 45° 1 00MOTaTh MX M3OJSIIUOHHON JICHTOH, 4TOOBI HE
norapanaTthcs (WIM HaleTh pe3uHoBble TpyOku). Ha Bcskuil cioyuyall He momemiaer 3aTyMUTh
HalUJIbHUKOM OCTpPHsI TBO3JIeH. DTO W €CTh cyuIwika. Ee Hajgo MOBECUTh Ha CTEHY M MOCTaBUTH

BHU3Y IIOJJOH, YTOOBI BOaa, CTEKas C HpO6I/IpOK 1 CKIITHOK, HAACThIX HA I'BO3H, HEC Kallajla Ha CTOJI
MJIN Ha II0JI.
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Nuorpa mno  xomy  ombiTa
HEOOXOUMO TPOKAIUTh Kakoe-Inho
BellecTBO. JJis 3TOro €cTh crenuanbHast
dapdopoBas mocyga, HO  MOXKHO
oboiitucb U 0e3 Hee. BoIpyuar
THIATENHHO BBIMBITBIC KECTSIHBIC
0aHOYKM  W3-TIOA  TyTalIWHA WU
Ba3elrMHA. A eclu BeIecTBa HEMHOTO,
BOCIOJIb3YHUTECHh CTOJIOBOM WM J1akKe
YaHOW JIOXKKOWM W3 HEpXKaBEIOLIEH
cranu. KoHewHo, /Ui enpl 3Ta JIOXKKa
yKe He ToauTcsa. TOYHO TaK *kKe, Kak
OyTBUIKH, OaHKH U TIpoYasi MOCya, KOTOPYIO BBl B3SUIH IS OTIBITOB.

Jlyumie, HaBepHOe, OyJeT KyIMUTh CIELUUATbHO OJHY-IBE CTaJbHBIC JIOXKKH ISl CBOEH
naboparopun. OHHM TOAATCS HE TOJBKO JJS MPOKAIWBAaHUS, HO MOTYT 3aMEHUTH IIINATEIH,
KOTOPHIMH HaOHMpalOT BELIECTBa JJISl OMBITOB. Ecnu ke OMBIT MPOBOIAT B MPOOHPKE, TO MOXKHO
o0oifTHCch 1 6€3 1naTens: MOPOIIKY HaOKuparoT O0JIbIIEH YaCThIO IPSIMO B CYXYyIO IPOOUPKY .

Teneps HemHOrO 0 dunbTpax. OHM OyIyT HYKHBI OUY€Hb YacTO. B omucaHusX OMBITOB Bam
TO U J1e10 OyAyT MONasaThCsi COBEThI: NPO(UIBTPOBATH KUAKOCTb, OTAECIUTH OCaJ0K OT pacTBOpA.
WNuorna, mpaBna, MoXHO 000HTHCH 0e3 (unbTpoBanus. Eciau ocagok JOCTaTOYHO TSHKEINBIH, eMy
JAFOT OCECTh, a KUIKOCTh CIIMBAIOT C HErO B YUCTHIM CTaKaH IO CTEKJITHHOW MaJovKe (3TOT MpHEM
HasbIBaeTcs AekaHTanuei). Ho yamie npuxoautcs Bce ke (pUIbTpOBaTh, a A ATOTO HAT0 YMETh
nenath OyMakabsie GUIBTPEI. J[i1st 3TOTO HY)KHA CieMalbHas OyMmara, He mponuTanHas kieem. OHa
TaK W Ha3bIBaeTCs — (QUIbTpOBaNibHAS. Bce ¢ Hel Xopolo 3HaKOMBI, 1a)Ke IEPBOKIACCHUKU — 3TO
0ObIUHasl MPOMOKAIIIKA.

Urto0sl caenaTh GUIBTP, HAO MPUTOTOBUTH KBaJAPATHBIA KyCOK (PMIBTPOBAIBLHOM Oymarw,
CIIOKUTh €ro TOMNojlaM M eIlle pa3 IomojaM, a IO0ToM oOpe3aTb Kpas TakK, 4TOObl TNpHU
pa3BepThIBAHUU MONy4YWICA Kpyr. Takoi clI0)KeHHBIH BUETBEPO JIMCTOK HAAO Pa3BUHYTb, YTOOBI
oOpasoBaics konyc. [lonoBuHa 3TOr0 KOHYyca OyneT U3 OJHOro ciiost Oymaru, Apyrasi OJOBUHA —
U3 TpeX CJIOEB.

Jpyroii GpuibTp, HEMHOTO TOCIIOKHEE — CKIIaa4aThlid. [l Hero BbIpe3aroT U3 Oymaru KpyT
U CKJIAJIBIBAIOT €r0 MHOTOKPATHO, YTOOBI MOJTy4YMiIach rapmolika. Uepes Takue CKIaIKH KUIKOCTh
¢bubTpyeTcs ObICTpee, HO TSKEIBIH 0CaT0K MOXKET 3TOT (PUIIBTP MPOPBATH; OH TOAUTCS TOJIBKO JIJIs
JIETKHX, XJIOTbEBUIHBIX OCAKOB WM JUISl KPYITHBIX KPUCTAJIOB.

Kakoit Obl ¢GuiIbTp BBl HH B3sUIM, €r0 HAJI0 MOJOXHTb B BOPOHKY—CTEKIISHHYIO
(XMMHYECKY10) W IIaCTMAaCCOBYI0, KOTOPYIO MPOJAIOT B XO34WCTBEHHBIX MarazuHax. OH TOJKeH
IUIOTHO TIpWJIeTaTh K BOPOHKE M HE JOXOAMTH JO €€ Kpas Ha HECKOJIbKO MHUITMMETpoB. Ilepen
paboToi GUIBTP CMAYMUBAIOT PACTBOPUTEIEM (KaK MPaBUJIO, BOJOW;, MBI Yallle BCEro OyaeM UMETh
JIeNI0 C BOJHBIMH PAacTBOPaMH), 3aT€M OCTOPOXKHO JIBIOT JKUAKOCTh € ocankoM. DOuibTpoBaHHE
TpeOyeT TepneHus], IOTOMY YTO XHUAKOCTh Yepe3 MPOMOKATEIbHYI0 OyMary MpoXOJuT MeAJICHHO.
Ho Hu B koeM cityuae He OTpbIBaiiTe HOCUK (UIbTpa — BCs paboTa MOWIET HACMAapKYy.

WNHuorna MokHO GUIBTPOBATh Yepe3 TKaHb MIIM HECKOJBKO CJIOEB MapJId — 3TO HECKOJIBKO
cKkopee, HO He Tak 3(pQPeKTUBHO. B omucaHUsIX ONMBITOB OyAET CKa3aHO, Yepe3 KaKOH marepuai
MOXHO (puIbTpoBaTh 0€3 ymepOa ms nena. Eciou ke 0coObIX 3aMeYaHuil 0 3TOMY TOBOJY BBI HE
oOHapyxuTe, To QUIbTpYHTE Yepe3 OyMaskHbINH QHIIBTD.

- : Ba HEOOXOIMMO HarpeBaTh. Eciu TpeOyercs
u Oe30IacHee) MOJIb30BaThCs BOASHOM OaHCH.
KO¥) WJIM MPOCTO IMHUPOKasi KOHCEPBHAs OaHKa,
OyeMoll TeMmIiepaTyphl, CKa)XeM, /10 KHUIICHUS,
'HOH CMEChI0, a 4TOOBI MPOOMpKa HE ymasa,
, OOMaThIBalOT MPOOUPKY IPOBOJOKON TakK,
1 3TU YCBI KJIAAyT Ha KpaW KacTprojibku. Mnu




JeNaloT KPBINKY U3 (aHepbl Tak, 4TOObI OHAa MOTJa JIeXaThb Ha KacTproje, a B KPBIIIKE
MIPOCBEPJIMBAIOT OTBEPCTUE ISl MPOOUPOK U 3aKPEIUIAIOT MX MPOBOJIOYHBIMHU yCaMH, TOJIBKO
COBCEM KOPOTKHUMH.

Korna BemiecTBo HarpeBaroT B CTakaHe, TO KpbIlIka He Hy»Ha. CTakaH CTaBsIT B BOISHYIO
0aHI0, HO HE MPSAMO Ha JHO (TaK OH MOXKET MEPErpeThes), a Ha MOACTAaBKY U3 (aHephl WM KycKa
nepeBa. B moacTaBke jkemaTeNnbHO MPOpe3aTh OTBEPCTHS, YTOOBI BOJA MOTJIA IIHUPKYJIHPOBaTh. A
9TOOBI IEPEBO HE BCIUIBIBAJIO, TIOACTABKA JOJDKHA IJIOTHO MPUJIETaTh K CTCHKaM OaHH.

HanuBath MHOro BOIBI HE HAJA0 — JIOCTAaTOYHO, €CIU CTaKaH WM MpoOupka OyayT
MOTPY>KEHBI B BOJly HAanoJoBuHY. [10 Mepe BhIKUIIaHUS BOAY HAJI0 TOHEMHOTY JOJIUBATh.

Boasnyro 06aHO MOXXHO HarpeBaTh Ha Ta30BOWM IUTM AJEKTPUYECKOW muTe JubO0 Ha
3aKpBITOM AJIEKTPOIUIMTKE (MOXayicTa, IMOMHUTE 00 akKypaTHOCTH B pabdote!). Ecnm xe Hano
HarpeBaTh BEIIECTBA Ha OTKPHITOM IIJIaMEHH A0 Ooliee BBICOKUX TeMImepaTyp, TO JIydIle
MOJIb30BATHCS TOPENKON C «CYXHUM CHHPTOMY», TaOJIETKH KOTOPOTO TPOJAIOT B XO3SHCTBEHHBIX U
CIIOPTUBHBIX Mara3uHax,— TaKUM CYXUM TOPIOYMM 4YacTO TMOJb3YIOTCS TypUCThL. TalneTku
TOPIOYEro AT POBHOE M jKapKoe uraMs. CHKUraTh UX HAlO Ha CIEMUAIBHO CACTAaHHOM TaraHke.
Ero Mo>HO WM3rOTOBUTH U3 TOJCTOW CTAlIbHOI MPOBOJOKH B BHJE TPEHOTU U TMOJOKHUTH CBEPXY
KECTSHYIO KPBIIIKY C 3aTHYTHIMH KpasiM{, HallpuMep OT CTEKIITHHON KOHCEPBHOM OaHKH, Ha TOU
KPBIIIKE U MOJKUTAIOT TaOneTky. [IpuroroBbTe M JKECTAHBIM KOJMAYOK, HAIpPUMEpP, MaJICHBKYIO
KOHCEpPBHYIO 0aHKY, KOTOPBIM BBI Oy/I€Te TaCUTh TUIaMsi: HAKPONTE KOJIMAYKOM TOPSIIYIO TaOJIEeTKY,
BO3/yX MEepecTaHeT K Hel MOCTynaTh, U TIaMsl IOTacHeT.

Eme oamH crmoco® HarpeBaHus IO BBICOKOH Temrmeparypbl — TiecoyHas OaHs. B
HEOOJBIIYI0 CKOBOPOAKY HACHIITBTE POBHBIM CIIO€M CYXOH MPOKaJeHHBIN MECOK Ha BBICOTY OKOJIO 2
cM. Ha mecok nmoctaBeTe papopoByro HaliKy Uil METAUIMUECKYI0 OaHKY C pEaKI[MOHHOW CMECHIO
Y HarpeBaiiTe MEeCOYHYI0 OaHIO Ha ANEKTPOIUIUTKE. JTO CTapbld, HaIeHKHBIA U 0e30MacHbId METO
MIPOKAIMBAHUS, XOTS M HE OYCHb OBICTPBIIA.

B 3akmirouenue 3Toi riiaBbl — HEMHOTO 00 U3MEPEHHH Macc U 00bEMOB.

s momariHe# 1abopaTOpUu MOJOUIYT anTeYHbIE BEChl, OHU JOCTATOYHO TOYHBI U CTOST
Hegoporo. Takoro »e Tuma Bechbl C KOPOMBICIIOM JUIsl OTBEIIMBAHUS (POTOPEAKTHUBOB MPOJAIOT B
¢doromarazuHax. Eciy HET HACTOSAIIMX Pa3HOBECOB, BOCIIOIB3YHTECh HOBBIMU MEIHBIMU MOHETAaMHU
OT KONEWKHU A0 MsITaka; UX Macca COOTBETCTBEHHO 1, 2, 3 m 5 r. 'ogaTcsi U pblYa)kHbIE BECHI C
npenenom u3mepenus 10 100 r; 0co00 BRICOKOM TOYHOCTH B3BEIIMBAHUS JJIsI OONTBIIMHCTBA HAIIMX
OTIBITOB HE TTOTpeOyeTCsl.

UYro xe KacaeTcs u3MepeHus: 00beMOB, TO JJIS 3TOW IETM MOKHO HCIIOJIb30BaTh alTEUHYIO
MEH3YPKY — CTEKJISTHHYIO PIOMOYKY C JEJIEHUSIMU — WM MEpHBI cTrakaH. B kpaiiHem ciydae
MOKHO BOCTIOJIb30BAaThCSI MEPHOW OYTBIJIOUKOW, M3 KOTOPOH KOPMST Yepe3 COCKY MIIAJCHIICB.
HNuorma Ham HYXHBI OyayT W OoJiee CIIOKHBIC MPUOOPHI, MHOTHE M3 KOTOPBIX MOXXHO OyAeT
coOpath U3 MOAPYYHBIX cpeAcTB. Kak MMEeHHO — 00 3TOM OyJeT CKa3aHO B OMHUCAHUSAX OMBITOB. A
ceifyac, mocje BCceX MPUrOTOBIICHUM, TPUCTYIIHM K paboTe.

2
I[TEPBBIE OIIbITHI
CHauyasa, KaK I10JIO)KEHO, CaMO€ IPOCTOE.
OnbITHI, KOTOpPHIE HameyaTaHbl B 3TOM pasjelie, — COBCEM
nerkue. OHU JUIsl T€X, KTO TOJIBKO Kayaad U3ydaTb XUMHIO, @ MOKET
ObITh, elle U He y4yuT ee. HaBepHoe, U CTapIIEKIACCHUKUA CMOTYT

HAlTH 37eCh 4TO-TO Moyie3Hoe it cebs. Kcratu, Bam momananics
w KOrja-HUOyAb TakoOW TPOCTON, HO OYECHb HATJISTHBIM OIBIT—
pucoBaHue HonoM no MeTaty? BoT ¢ Hero, noxanyi 1 HaUHEM.
PUCOBAHUE NOJAOM
UeMm 0COOEHHO XOpOII ATOT OMBIT — BCE HEOOXOIUMOE IJisi HETrOo, HAaBEPHOE, €CTh JoMa!
CBEUKa, alTeYHbI MOJ (CIUPTOBOM pacTBOp, HOAHAS HACTOWKA) M KaKOW-HUOYAb HETOIHBIN
YKEJEe3HbIN peIMET — cTapas ABEpHas MeTJs, KoY OT HEM3BECTHOTO 3aMKa MJIM 3aMOK, KIIOYH OT



KOTOpPOro MOTepsiHbl. MeTann4ecKkyto NOBEpXHOCTh, HA KOTOPO OyAeT pUCYHOK, MpOLUTH(YHTE
HaX/IavyHOM MIKYpKOH 10 OJecka, 3aKTUTe CBEUKY M HaKJIOHHUTE €€ TakK, YToObl mapaduH Karmaji Ha
OnecTsmIyro moBepxHocTh. Clierka HarpeiTe mpeaMer, Toraa mapaduH pacTedeTcss TOHKUM CIIOEM.
A KOT/Ia OH OXJIAJIUTCSI U OCTHIHET, UTJIOW MpollapanaiiTe KaHaBKH, 4TOObI OHM JOILIU O METaJlia.
Habepure numeTkoi anTedyHbli HOA M KAallHUTE Ha IapanuHbl. Uepe3 HECKOJIBKO MHUHYT pacTBOp
iona moGieaHeeT, ¥ TOrJa HaJ0 BHOBb HAHECTH €ro Ha IapanuHbl. [IpuMepHO depe3 yac CHUMUTE
cioi nmapaduHa: Bbl YBUAUTE Ha METaJJIE SICHbIE CJIEbl, OHU TOYb-B-TOUb IOBTOPSIIOT PUCYHOK Ha
napaduHe.

Ecnu ombIT ObUT yIa4HBIM, MOKHO MEPEHTH K 00Jiee Cephe3HOMY 3aHSATHIO — HE MPOCTO
napanarth napaduH, a HamucaTh HA HEM CIIOBO WIIU CAENaTh PUCYHOK, HapUMEp, MOMETUTb CBOM
MEPOYMHHBINA HOX WJIM Ta€YHBIN KIIFOY OT BEJIOCHUIIEAA.

Pazbepemcs, uTo e MPOUCXOAUT, KOTa Mo/ colprKacaeTcs ¢ MeTamioM. JKene3o BCTymaeT
B pEaKlLHIO C MOJIOM, B pe3yjbTaTe oOpazyercsi coiab — HoauA kene3a. A 3Ta cojib — IMOPOIIOK,
KOTOPBIi JIETKO yaamsieTcs ¢ moBepxHocTu. M Tam, rie 0L LapanuHbl, 00pa30BaluCh YIITyOIeHus
B MeTajule. Takol Mpolecc Ha3bIBAalOT XMMHYECKMM TpaBieHueM. K Hemy uacto mpuberaror,
OJTHAKO MCTOJIB3YIOT OOBIYHO HE MO/, a IpyTrHe BellecTBa, 0ojiee aKTUBHEIE.

Mexnay npounm, WO B3aUMOJEHCTBYET HE TOJBKO C JKEJIE30M, HO U C MEIbI0. 3HAYHT, UM
MOXHO TPaBUTh Pa3HbIE MPEAMETHI U3 MEIU U MEAHBIX CIUIaBOB, HAIlpUMEp, U3 JIaTyHU. MoxeTe
onpoOoBaTh.

CAMOJEJIBHBIE UTHANKATOPbBI

B xumuueckux mabopaTopusix TO M JIEJNO TOJB3YIOTCS WHAMKATOpAaMH — WHOTIA IS
OTpesieNieHUs] TeX WJIM HHBIX BEIIECTB, a OONbIIEH YacTbio, YTOOBl y3HATh KHUCIOTHOCTH CpEbl,
IIOTOMY YTO OT 3TOTO CBOWMCTBA 3aBUCHUT M MOBEJICHUE BEILIECTB, U XapakTep peakuuu. Maaukatopsl
HE pa3 MOHAA00SATCS ¥ HaM, a TaK KaK He BCET/Ia MOXHO UX KYIMHUTh, TO TOMPOOyEM MPUTOTOBUTH HX
camMoCTOSTeNbHO. VICXOMHBIM ChIpheM OyAyT CIY>KUTh PAaCTEHUS: MHOTHE LIBETHI, IJIOJBI, SITOABI,
JUCThSI 1 KOPHU COJIEP’KAT OKpAIlICHHBIE BEIIECTBA, CIIOCOOHBIE MEHATH CBOM I[BET B OTBET HA TO
Wi nHOe BozneicTBue. W, momagas B KHCOyr (WM, HAaOpOTHB, B LICJIOYHYIO) Cpedy, OHHU
HarJSTHBIM 00pa30M CHUTHAJIU3UPYIOT HaM 00 3TOM.

PacTuTtenbHOE «CHIpbE» JETOM cOOpaTh HETPYAHO — B JIECy, B IOJIE, B Cay WIIA OTOPOJE.
Bosbmurte sipkue 1BETbl — UPUC, TEMHbIE TIOJIbIAHBI U PO3bl, aHIOTUHBI TJIa3KH, MaJIbBY; HabepuTe
MaJMHbI, €KEBUKU, YSPHUKH, TOIYOUKH; 3alaCUTECh HECKOJIbKUMHU JIMCTAMHU KPACHOW KamyCThl U
MOJIOZOH CBEKJIOH.

Tak kak pacTBOpHI MHAMWKATOPOB IMOJIY4alOT OTBapUBAaHHEM (OTBAp — A3TO HEYTO BPOJE
OyJIbOHA), TO OHHU, €CTECTBEHHO, OBICTPO MOPTATCI—CKHUCAIOT, IUIECHEBEIOT. VX HaI0 TOTOBUTH
HEINOCPEACTBEHHO IIEpe]l ONBITOM. BO3bMUTE HEMHOI'O 3alIACEHHOTO CBIPBS (TOUYHOE KOJIUYECTBO HE
MMeeT 3Ha4yeHMsI), MOJIOKUTE B MPOOUPKY, HaleWTe BOAbI, MOCTAaBbTE HAa BOJSHYIO BAHIO U
HarpeBaiTe 10 TE€X IOp, MOKa pacTBOp He okKpacutcs. Kaxaplil pacTBOp Iocie OXJIaXKIECHUs
POoPUIBTPYHTE U CIICUTE B MPUTOTOBICHHYIO 3apaHee YUCTYIO CKIISTHKY C STUKETKOM.

YroObl 00ecieuyuTh ceOs MHIUKATOPAaMU Ha BECh IO, 3aCYLINTE JIETOM JICTIECTKUA M SATObI,
Pa3joXKUTe MX IO OTICJIBHBIM KOpOOOYKaM, a MOTOM TOYHO TakK >K€, KaK TOBOPUJIOCH BBHIIIIE,
MIPUTOTOBBTE U3 HUX OTBApPbI, OTAEIBHO U3 KAXI0T0 pacTEHUSI.

UroObl y3HaTh, KaKOW OTBap CIY>KUT WHAUKATOPOM Ha Ty WIM HHYIO Cpedy U Kak
U3MEHSIETCA €ro IBET, HaJ0 IPOBECTH HCIbITaHHE. BO3bMHUTE NUINETKOW HECKOJBKO Karelb
CaMOJIeIbHOTO HMHJMKATOpa U N00aBISHTE WX MOOYEPETHO B KHUCIBIA WM LIEJIOYHON pacTBOpP.
KucnplM pacTBOpOM MOXKET CIIy)KMTh CTOJIOBBIH YKCYC, a ILIEJIOYHBIM — pacTBOpP CTHPAIbHOMN
coJibl, kKapOoHaTa Hatpusi. Ecnu, k mpuMepy, 100aBUTh K HUM SIPKO-CUHUIT OTBap U3 IIBETKOB HPHCA,
TO TOJI BO3JICHCTBHEM YKCyCa OH CTAaHET KPaCHBIM, COJIbI — 3€JIEHO-TOIyObIM.

Pe3ynbpTarhl BceX 3THX OMBITOB TIHIATENBHO 3alMCHIBAlTE, Jydllle BCEro B TaOIHIly; €€
oOpaser] Mbl 371eCh TIPUBOIHM.

He Tonbko TUCTBS U ATOJBI MOTYT COCIYKHTh BaM CiIykOy B KauecTBe MHIuUKaTopoB. Ha
N3MEHEHHE KHUCIOTHOCTH YETKO PEarupyroT U3MEHEHHEM I[BETa HEKOTOPHIE COKU (B TOM 4YHCIIE U3
KpacHOM KamycThl, M3 BHUIIHHM, YEPHOTO BHUHOrpPajga, YEPHOH CMOPOIUHBI) M JlaXKe KOMIIOTHI.



BbInoOMHUTE PONBP HMHAMKATOpAa MOXKET OOBIYHBIM Oopil. XO034HKM 3TO JAaBHO HPUMETUIM U
UCTOJB3YIOT TaKOE CBOWCTBO CBEKOJIBHOI'O OTBapa, HO He A aHaiuza. YToObl Gopi ObLI sSpKO-
KpacHBIM, B HErO Mepe]] OKOHUYAHUEM BapKU J00aBIISIIOT HEMHOTO MUIIEBON KUCIOThl — YKCYyCHOM
WJIN JTMMOHHOM; LIBET MEHsAETCsl OyKBAJIbHO Ha Ii1a3ax.

B maboparopusix MUPOKO HCIONB3YIOT MHAWKATOp (heHondTanens. [IpuroroBum ero u3s
anTe4YHbIX Ta0JIETOK TOro ke Ha3zBaHUs. OnHy-/Be TaOJIEeTKU pa30TPUTE U PACTBOPUTE NMPUMEPHO B
10 M1 BozikM (B KpaiiHeM cilydae, IpoCcTo B TEIUION Boje). B mobom ciryuae TabieTku pacTBOpATCS
HE MOJHOCTBIO, MOTOMY YTO KPOME OCHOBHOTO BellecTBa, (eHondranenHa, B HUX €CTh ellle
HATIOJTHUTENb—TANbK Wi MeJ. OTQUIBTpYHTE IMONyYeHHBIH pacTBOp 4Yepe3 MPOMOKATEIHHYIO
Oymary W mepeneiiTe B UUCTYIO CKJISHKY C 3TUKETKOH «(peHondranenH — UHAUKATOpP». DTOT
OecLIBETHBII pacTBOp CO BpeMeHeM He noptutcs. OH MPUTOAMTCS, U HE pa3, JUIs ONpeneTeHUs
LIEJIOYHOM cpelpl: B HEH OH MTHOBEHHO KpacHeeT. J[is mpoBepkH a00aBbTe KallIo-Ipyrylo
¢benondTanenHa K pacTBOPY CTUPAIBHON COJIBL.

A BoT u oOpasen TaliMibl, KOTOpas OyAeT CIy>KUTb BaM CIIPaBOYHMKOM IIpH BbIOOpE
UHAMKATOpa:

HunukaTop IIBet pacTBOpa IIpennaraem BaM
v v ~1 TIPOJOJKUTH Ta0JIHILy
UCXOIHBIM B KHUCJION |B 1IEJIOYHOH

cpere cpere CaMOCTOSITEIBHO.
P p 4! nocJieaHee 0
BHHOFpaI[HBIﬁ cok |Temno- KpaCHI)IfI 3eJIeHbIN PacTUTEIIBHBIX WHOUKaTOpax.
KPacCHbIH Hekorna ObUIO B MOAE IHCATh
Cunnii upuc ﬂpKO-CI/IHI/Iﬁ KpaCHI)IfI 3eseHo- MpUTJIALIEHUS Ha JIerecTKax
roiry6oii [[BETOB, a TMUCAId HX B

3aBUCUMOCTM  OT  IIBE€TKA U
JKEJIaeMOI'0 1IBETa HAAMHMCH PACTBOPOM KHCJIOTHI WM WIEJIOYM, TOJb3YSCh TOHKUM IEPOM WU
3aocTpeHHOl manoukoil. [lompoOyiite, ecnmu XoTuTe, MHCAaTh TaKUM OOpa3oM, HO JIETIECTKU U
PacTBOPHI 7S MHUCbMa MOJ0EPUTE CaMOCTOATENbHO. IMeliTe B BULy, UTO pacTBOP JOJDKEH OBITh HE
CJIMIIKOM KOHLICHTPUPOBAaHHBIM, HHA4Y€ MOKHO TIOBPEAUTH HEXKHBIN JICTIECTOK.

OKCTPAKIMA

Celiyac MBI ITO3HAKOMUMCSI ¢ OYEHb PACHPOCTPAHEHHBIM B MPOMBIIUICHHOCTH MPOLIECCOM,
KOTOPBIN Ha3bIBAOT SKCTPAKLIUEH.

W3MenbunTe HECKONBKO SIIPBINIEK OpeXa W ropcTh CeMedeK MOJCOIHyXa (IIOHATHO, 0e3
LIETTyXH), TIOJIOKHUTE B MPOOHUPKY M 3aieiite OeH3MHOM. PsiioM He MOKHO OBITH OTHS — OEH3MH
MOXeET 3aropeTbcesi! BeTpsixHUTE MPOOMPKY M TalTe i MOCTOSATh Yaca JBa, He 3a0bIBas BpeMsl OT
BpeMeHHU BCTpsixuBaTh. [loToM creiite pacTBOp Ha Onrojle M BbICTaBbTE Ha CKBO3HsK. Korma
OEH3MH UCMApHUTCA, Bbl YBUJIUTE Ha JIHE HEMHOro Macia. Tak ¢ mOMOIIbI0 O€H3MHA BBl U3BJIEKIIN,
9KCTpAarupoBaju, macio u3 ceMmsH. [Ipomsomnuio sto Onmaromapst TOMy, YTO MAacjio XOPOIIO
pacTBopsieTcsl B OCH3UHE.

Mo:keTe NONBITaTbCsl NPUTOTOBUTH MAaCiIO U3 APYrMX CeMsH. TOJIbKO HE B3AyMauTe
mpoOoBaTh €ro Ha BKYC!

Eme oguH onbIT — ¢ AUCThAMU. i1 HErO HaM MOHaNOOWTCS BOAsHAs OaHS W CTakaH ¢
TOHKMMHU CTE€HKaMH (€clii OHM OyIyT TOJICTBIMHU, CTaKaH, KaKk Bbl IIOMHHUTE, MOXET JIOMHYTb).
CBexHii THCT KaKOro-HUOY/Ib PACTEHUSI TIOMECTUTE B COCY[ M 3aJyieiiTe HEOOIbIINM KOJIMYECTBOM
pa3basneHHoro crnupra. Harpeiite Boxy B 0aHe, CHUMHTE €€ C OTHs M [IOCTaBbTE BHYTPh CTAKaH C
muctoM. HekoTtopoe BpeMs CIyCTs! MUHIIETOM JIOCTAHbTE JIUCTOK: OH OOECIBETHIICS, & CIIUPT CTall

U3yMpPYJIHOro ILiBeTa. BOT Tak Bbl NMPOBENM 3KCTPAKLHIO XJIOpOo(pUIa — 3€lI€HOro0 MUIMEHTa
pacTeHuN.
Kcraty, ecnu B3sTh 3aBEOMO CheOOHOE pacTeHHWE — cajaT WM INIUHAT, TO U3 HEro

TaKUM CIIOCOOOM MOXXHO M3BJI€UYb MHIIEBOW KpacUTeNb — IS MOAKPACKU Kpema Win coyca. Tak
MOCTYMNAIOT U Ha MUILEBbIX (padpuKax: 3eJeHbIi ChbeJOOHBIN KpacuTelb U3BICKAIOT AKCTPAKIUEH 13
aucTheB. YTOOBI YCKOPUTH 3TOT MPOLIECC, COBETYEM CHadaja M3MENbYUTh JIUCThbS U BCTPSXUBATH
BpeMs OT BPEMEHH COCY/I.



Eme onun onbIT. B npoOupkKy, 10 MOJIOBHUHBI 3alI0JHEHHYIO BOAOH, HaJIEHTEe MpuMepHO 1 M
anTeyHOM HAaCTOMKHU Hoxa; moxydurcss OypoBathlil pacTBop. Jlo06aBbTe K HEMY PaBHOE KOJIUYECTBO
OeH3MHa, HECKOJIBKO pa3 BCTPSIXHUTE U OCTaBbTE B Nokoe. Korga cmeck pacciionTcsi, TO OKaxKeTcs,
YTO BEpPXHHUM, OCH3MHOBBIN CJIOW cCTadl TEMHO-OYphIM, a HIIKHUN, BOJHBIA CIOW — TIOYTH
GecuBeTHEIM. Moa B BOjE pacTBOpsAETCS IUIOXO, a B GeH3MHE — Xopomo. [109ToMy-To OH H3
BOJIHOT'O PAacTBOpa neperies B OEH3MHOBBIH.

Ha pasnmuunu B pacTBOPUMOCTM OCHOBAaH Halll MOCJIEAHUN ONBIT ¢ 3KcTpakuuen. Kak
OBICTPO OTJIMYMTH MOPOIIOK Kode oT mopoiuka mukopus? Ilo 3amaxy, 3To MOHATHO, HO €CJIM 3arax
ci1ab WU BBI €r0 He TTOMHHUTE B TouHOCTH? Toraa OpockTe 1Mo MEnoTKe TOro U IPyroro MopoIika B
IIPO3payHblil cocys ¢ ropsuel Bomoi. OKpallleHHbIE BEIECTBA LIUKOPHS TPYIHO 3KCTPAarupyroTCs
BOJIOM, MOATOMY OKa OCTaHETCS MpaKTHUeCKH OeciBeTHOW. A BeliecTBa Kode, HAlpOTUB, JIETKO
pacTBOpPSAIOTCS B BOJE, M €ro MOPOLIOK MEAJEHHO OIYCKaeTcsli Ha JIHO, OCTaBisisl 3a coOOM
KOPUYHEBBIH CIIENI.

OIIBITBI C TABAMU

C KUAKOCTSIMH MBI y’K€ HEMHOTO TTopaboTaiy, 3aiiMeMcst ra3aMH. DTO HECKOJIBKO TPYIHEE,
U TIPEX/JIE BCETO HaM HYKHBI OyyT MPOOKU C OTBEPCTUSMHU U ra300TBOJHBIE TPYOKH.

TpyOka MokeT OBITh CTEKJISIHHOW, METATMYECKOW W JIaKe IUIaCTMAacCOBOH. Pe3nHOBYIO

npoOKy Jydnie He OpaTb — B HEHl TPyAHO CBEpiIUTh OTBepCcTUs. BO3bMHUTE KOPKOBBIE WU
MOJINATUIICHOBBIE TNMPOOKM — OTBEPCTHSI B HUX MOXHO IpOXK€Yb HArpeTbiM ImmioM. B 3T0
OTBEpPCTUE BCTaBbTE TPYyOOUKy — K NpHUMEpY, OT TIJa3HOW NHIETKH; OHA JOJDKHA BXOJIUTH B

OTBEPCTHE MPOOKHU IIIOTHO, O€3 3a30pOB, MOATOMY OTBEPCTHE B MPOOKE HAIO CAENIaTh CHavajaa 4yTh
MeHbIIIe, YeM TpeOyeTcs, a TTOTOM MOHEMHOTY PacIIUpsTh €ro, MOATOHSS MOJ AUAMETP TPYOKH.
HanenbTe Ha CTEKISIHHYIO TPYOKY DPE3MHOBYIO WM TIOJMATHICHOBYIO THOKYIO TPYOKy IUTHHON
cantumeTpoB 30, B Ipyroi ee KOHEIl TaKKe BCTaBbTE KOPOTKYIO CTEKIISIHHYIO TPYOKY.

Teneps nepBbii ONBIT ¢ ra3aMu. 1IpUroToBRTE M3BECTKOBYIO BONY, 3aJIMB IOpsiYE€d BOAOU
(1/2 crakaHa) MOJIOBUHY YaiHOM JIOKKM M3MEIbUEHHOW TallleHOW M3BECTH, pa3MelIaiiTe cMech U
JanTe orcrosaThed. 1Ipo3paunbiil 0ca oK HaJ OTCTOABIIMMCS PacTBOPOM U €CTh U3BECTKOBAs BOJA.
OCTOpOKHO cieiTe )KUIKOCTh C 0CaJlKa; ATOT JIaOOpaTOPHBINA MpUEM, KaK Bbl IOMHHUTE, HA3bIBAIOT
JIEKaHTaIueH.

Ecnu y Bac net ramenoit uzBectu Ca(OH),, TO M3BECTKOBYIO BOJIy MOYKHO ITPUTOTOBUTH U3
JIBYX DPacTBOPOB, Mpojamoluxcs B anreke: xmopuaa kambuuss CaCl, M HamatelpHOTO crupra
NH4sOH (BogHOoro pactBOopa ammuaka). [Ipm uX CMEIIMBAaHWUK TaKKe MOJIydaeTCs MPO3pavHas
M3BECTKOBAsI BOJA.

Bo3pMuTe oxnaxaeHHyr0 OyTBUIKY C MHHEpPaTbHOM BOAOW Wi JUMOHamoM. OTKpoiTe
poOKy, OBICTPO BCTaBbTE B TOPJIBIIIKO MPOOKY € ra300TBOAHON TpyOKoO#l, a Ipyroil ee KOHeIl
OMYCTUTE B CTaKaH C M3BECTKOBOW BOjOH. [locTaBbTe OyTHIIKY B Temiyio Bomay. M3 Hee Oyayt
BBIICIIATHCS My3bIPbKU Ta3a. ITo auokcua yriepoga CO; (0H ke IByOKHUCH YIJIepOaa, YIIEKUCIbIN
ra3). Ero 1o6aBmstoT B Boy, 4TOOBI OHA OblIa BKyCHEE.

ITo TpyOke ra3 mocTymaer B CTakaH, OH IPOXOJUT Yepe3 U3BECTKOBYIO BOAY M OHA Ha ria3ax
MyTHEET, MOTOMY 4YTO COJAEpKAIMICSA B HEW TUIAPOKCH] KaJblUs IpeBpaliaeTcss B KapOOHAT
kanbius CaCOs, a OH TUIOXO PAcTBOPSIETCS B BOJIE U 00pa3yeT Oenyro MyTh.

UToOBl MOCTaBUTH OMBIT C HW3BECTKOBOW BOJOM, HEOOS3aTENbHO MOKYMHaTh JIMMOHAA WU
MUHEpaIbHYI0 BOoy. Benpb npu abIxaHuu Mbl OTpeOIsieM KUCIOPO U BbIIEISIEM YITICKUCIIBIN ras3,
TOT CaMblid, KOTOPBIHA 3aCTAaBISIET MYTHETh M3BECTKOBYIO BOay. OmycCTHTE KOHEI] JIF0OOW YHCTOM
TPyOKH B CBEXYIO IMOPIHUI0 M3BECTKOBOM BOJBI M HECKOJIBKO pa3 BBIJOXHHUTE uepe3 TPyOKy—
pe3yNbTaT He 3aCTaBUT ce0s JKIaTh.

OTkpoiite emie onHy OyTBUIKY, BCTaBbTE€ MPOOKY C TPYOKOW M MPOJOJKANWTE MPOIMYCKATh
yepe3 M3BECTKOBYIO BOAY TUOKCHA yriepoaa. Hekoropoe Bpemsi coycTs pacTBOp OMSTh CTAHET
MPO3payHbIM, MOTOMY YTO JHOKCHJ yIJepoJa BCTYMAeT B PEaKIHI0O C KapOOHATOM KajblLus,
npesparas ero B apyryrmo conb—ruapokapoonar Ca(HCOs),, a 3Ta coab Kak pa3 O4€Hb XOPOIIO
pacTBOpsieTCs B BOJIE.

Crnenyronuii ra3, KOTOPBIM MBI 3aliMEMCs, COBCEM HEIaBHO OBLI yHMOMSHYT: aMMHak. Ero



JIETKO Y3HATh IO PE3KOMY XapaKTepHOMY 3alaxy — 3araxy anTeqHoOro HAIaTHIPHOTO CIHPTA.

Harneiite B OyThIIKy HEMHOTO MPOKUIISTYEHHOTO HACBIIIEHHOTO PACTBOPA CTUPATIHLHOU COMBI.
3areM 100aBbTE HAMIATHIPHOTO CIHPTA, BCTaBHTE B TOPJBIIIKO MPOOKY C THOKOH OTBOJHON
TpyOKOil 1 Ha APyroi ee KOHEI HaJeHbTE MPOOUPKY BBepX IHOM. [Tomorpeiite OyThUIKY B TEIIon
Boze. [lappl amMmmmaka jerde BO3IyXa, U BCKOpPE OHH 3allOJHAT MEPEeBEpHYTYIO0 MpoOupky. Ilo-
MIpeKHEMY JAepika MPOOUPKY BBEPX THOM, OCTOPOKHO OIYCTHTE €€ B CTakaH ¢ Boaoil. [louTtu cpasy
e BOJIa HAYHET MOJBIMAThCS BBEPX, B MPOOUPKY, MOTOMY YTO aMMHAK XOPOIIO PAcTBOPSETCS B
BOJIe, OCBOOOXKasl 1711 HE€ MECTO B MMPOOUPKE.

3a01HO BBl MOXETE HAyYUThCS PACIO3HABAaTh aMMHAaK — W HE TOJBKO IO 3amaxy. Bo-
MEPBBIX, YOEIUTECh B TOM, YTO PACTBOP aMMHAKa MMEET LIEIOYHYI0 PEaKIUio (BOCIOIb3YHTECh
(beHondTaTenHOM UM CaMOJEIbHBIMA WHAMKATOPAaMH). A BO-BTOPBIX, MPOBEIUTE KAYECTBEHHYIO
peakuuio Ha amMMuak. KadecTBeHHas peakiusi — Takas, KOTopas TMO3BOJSeT 0e30mnO0YHO
OTIO3HATh TO WJIM MHOE BEIIECTBO JINOO TPYIITY BEIIECTB.

[IpuroToBbTe cnabblii pacTBOP MEAHOTO Kyropoca (OH JODKEH ObITh OJeIHO-TONIYObIM) U
OIyCTUTE B HETO Tra300TBOAHYIO TpyOKy. Korma nHauner BbIAensThcs amMmuak NHj, To y KoHIa
TpyOKHU PacTBOpP CTAHET SIPKO-CHHUM. AMMHMAK C COJIbIO MEJIU JaeT IPKO OKPAIICHHOE KOMIUIEKCHOE
COCIMHEHHE TOBOJIHHO c103kHOTO cocTaBa [Cu(NH3)4]SO4.

Teneprs moctapaiiTech pazao0ObITh COBCEM HEOONBINON KyCOK KapOuaa KajbIus — Oyaem
noiyyats anetmieH. Cobepute nmpuOop, Kak B MPEIBIAYIIEM OIBITE, TOJIBKO B OyTHUIKY HaJleHTe HE
HaIIATBIPHBIN COUPT, a coay. OmycTuTe B Hee TIIATEIBHO 3aBEPHYTHIN B MPOMOKATEIbHYIO OyMary
MaJICHPKHH, C TOPOIIMHY, KyCOUYeK KapOujga Kalblds M BCTaBbTe NpOoOKy ¢ TpyOkoii. Korma
MIpOMOKaTeNbHast OyMara pa3MOKHET, HAYHET BBIIEIATHCS Ta3, KOTOPBIN BBI, KaK U Mpexe, Oyaere
coOMpaTh B IEPEBEPHYTYIO MPOOUPKY. MUHYTY CITyCTsI IEPEBEPHUTE IPOOUPKY TOPIIBIIIKOM BBEPX
Y TMIOJHECHUTE 3a%CKEHHYIO CIIUYKY. ['a3 BCIIBIXHET U CTOPUT KOMTAIIUM IJIaMeHeM. JTO TOT caMblit
alleTUIICH, KOTOPBIM MOJIB3YIOTCS T'a30CBAPIIUKH.

Kcratu, B 3TOM OImbITe MONy4YaeTcss HE TONBKO areTuiieH. B OyThuike ocTaeTcsi BOAHBIM
pacTBOp THAPOKCHAA KaJbLUs, T. €. M3BECTKOBAas BOAa. E€ MOXHO HCIOJIb30BaTh Ui OIBITOB C
JTUOKCHJIOM YTJIepoJa.

Crenyromuii OmbIT C Ta3aMH MOXHO CTaBUTh TOJBKO IPH XOPOIIEH BEHTHWIALMH, a €CIIU e
HET, TO Ha CBeXeM Bo3ayxe. Mbl OyZeM moiydaTh pe3KO MaxXHYIIUH TUOKCHUJ Cepbl (CEpHUCTHIN
raz) SO,.

Haneiite B OyThUIKy pa30aBiIeHHYIO YKCYCHYIO KUCIOTY U A00aBbTE HEMHOT'O 3aBEPHYTOTO
B IIPOMOKaTENbHYI0 Oymary cynbputa HaTpus Na;SOs (3T0 BeniecTBo NpoJatoT B JOTOMAra3muHax).
3akpoiite OyThUIKY NpPOOKOH, CBOOOIHBIN KOHEIl Tra300TBOAHOM TPYOKHM OITyCTHUTE B CTAaKaH C
MIPUTOTOBIICHHBIM 3apaHee pa30aBlIeHHBIM pacTBOpOM nepManranata kanust KMnOy (3T0 BeecTBo
M3BECTHO B OBITY IMOJ] HA3BaHMEM MapraHIlOBKH). PacTBop momxkeH ObITh OsieHO-po30BBIM. Korma
Oymara pa3MOKHET, W3 OyTBUIKM HAuHET BBIACIATHCS AUOKCUA cepbl. OH BCTyHaeT B PEAKIHUIO C
pacTBOpPOM NepMaHraHaTa Kajiausi U 00eCLIBEUUBAET €TO0.

Ecnu Bam He ynactes KynuTh CyJIb(QHUT HATPHsL, TO 3aMEHUTE €ro COAEPKUMBIM OOJIBIIOTO
naTpoHa oobr4HOro QoronposButensd. I[lpaBna, B 3ToM ciayyae B AMOKCHIE cepbl OyAeT MpuMech
JMOKCHUA yIIIepoa, HO OTBITY 3TO HE TIOMEIIIAET.

OKUCJIIEHUE-BOCCTAHOBJIEHUE

OnmpIT ¢ JUMOKCHIOM CE€pbl TMPOJEMOHCTPUPOBAI HAM OJHY U3 MHOTOYHCICHHBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. B Takux peakimusx aTroMbl OJHUX BEILIECTB
MPUCOCTUHSIOT DSJEKTPOHBI, a JAPYIMX — OTHAIOT DJCEKTPOHBI. llepBble HOCAT Ha3BaHUE
OKHCTIUTENEH (MIepMaHraHaT Kajiusi), BTOPbIe — BOCCTAHOBUTENCH (IMOKCHIT CEPHI).

ITocTaBuM ele HECKOJIBKO OMBITOB C OKUCICHUEM — BOCCTAHOBIICHHEM.

Ha cBexwuit cpe3 kaptodens karmHute pa30aBICeHHOW HOJHOW HACTOWKOM: MOSBUTCS CUHSSA
OKpacka. JTO KpaxMmall, coJepKalluiicss B Kaprodene, CHHEeT B MPUCYTCTBHH CBOOOJHOTO Hoa.
Takyro peakuuio 4acTO MCHOJB3YIOT AJIi TOrO, YTOOBI OOHAPYKHUTh Kpaxmall, 3HAUHT, 3TO TOXKE
KayeCTBEHHAs pEaKIHsl.

Ha 10 xe MecTo, Kyna Bbl KamHyJIM HOJHYI0 HACTOMKY, HaJIEMTE€ HEMHOIO pacTBOpa



cynspura Hatpusi. Oxpacka ObIcTpo mcde3HeT. [Ipon3onuio BOT 4TO: CyIb(UT OTIAT CBOOOTHOMY
HOMly DJIEKTPOH, TOT CTaJl MEKTPUUYECKU 3apsDKEHHBIM, NIPEBPATUIICS B MOH, @ B TAKOM COCTOSIHUU
WO/ YK€ HE pearupyer ¢ KpaxMajoMm.

Taxoe cBoiicTBO cynb(puTa HATPUs, KaK U JUOKCUAA CEPbl, 03HAYAET, YTO ATU BEIECTBA —
XOpOIIME BOCCTAHOBUTENU. BOT emie OOOMBITHBIA OMBIT C CynbpuToM. Ero xoMmaHbOHOM-
OKHCIIUTEIEM BHOBb OyJIeT IepMaHIraHaT Kalusl.

B detpipe mpoOupku HanelTe OJIeTHO-PO30BBIA, PO30BBIA, CBETIO-(UOICTOBBIA U TEMHO-
(uoneTOBBIN pacTBOPHI MAapraHIOBKU. B kaxkayro mpoOupky 1o0aBbTe pacTBOp cysbduTa HATpUs.
Copepxumoe nepBoil MPOOUPKU CTaHET MOUYTH OECLBETHBIM, BTOpOil — OypoBaTbiM. B TpeTheit
npoOupKe BhINaaAyT Oyphle XJIOMbs, B YeTBEPTOM TOXKe, HO ocajika OyaeT HamHoro 6onbie. Bo Bcex
npobupkax oOpasyercss TBepablii okcua Mapraniia MnO,. Ho B mepBBIX ABYX NpoOMpKax OH
CYLIECTBYEeT B BHJE KOJJIOWIAHOTO PacTBOpa (TBEpHble YACTULBl HACTOJBKO Majbl, YTO PACTBOP
Ka)KeTCs MPO3payHbIM). A B OCTalbHBIX ABYX MpoOupkax KoHueHTpauss MnO; HacTOJIBKO BENUKA,
YTO YACTULBI CIUMNAKTCS U BBIIAAAIOT a OCANIOK.

BooOmie mapraHiioBka HallOMHHAeT XMMHMUYECKOTO XaMEJeOHa — TaK OHAa YMEET MEHSTb
cBoii 1BeT. Hampumep, B 11eJI04HON cpefie pacTBOp MEpPMaHraHaTa Kajaus U3 KpacHO-(hHOJIEeTOBOrO
CTAaHOBUTCS 3€JIEHBIM, MOTOMY YTO IE€pPMaHraHaT BOCCTAHABIMBAETCS 1O 3€JICHOT0 MaHIaHaTa.
UYroObl mpOBEpUTH 3TO, OPOCHTE B PacTBOP ILEIOYM — B KOHLIEHTPUPOBAHHBIN MPOKUISTYEHHBIN
pacTBOp CTUPATBHOM COJAbl — KPHUCTAJUIMK MapraHloOBKH, M BMECTO IPUBBIYHOIO PO30BOTO
OKpAILIMBaHUS MOSABUTCA 3€JIEHOE.

OTOT ONBIT MOJydaeTcsl €Ie KpacuBee, Korja paboTaloT C €AKUM HaTpoM, HO JUIs
JIOMAIIHETO JKCIEPUMEHTUPOBAHUSA, IIOKAa y Bac HET HaBblka W YMEHHs, TaKue IIEJIOo4Yu
pEeKOMEH10BaTh Henb3s. Ecnu jke Bbl 3aHMMaeTech B KPY’>KKE, TO MOCTAaBbTE OMBIT TaK: HAJEWTE B
TOHKOCTEHHBIN CTaKaH HEMHOT'O KPaCHOTO pacTBOpa MapraHIOBKU (OH JOJKEH ObITh MPO3PauyHbIM)
U OY€Hb HEOOJBIIMMU MOPUHUSMHU, YTOOBI PEAKIMOHHAs CMECh HE pa3orpeBajiach, J00aBisiiTe
JOCTAaTOYHO KOHILIEHTPUPOBAHHBIN pacTBOp eakoro Harpa. HaGmronaiite 3a LBETOM >KHUAKOCTH —
CHavasia oH OyJIeT CTAHOBUTHCA Bce Ooiee (PMOJIETOBBIM, 3aTeM, [0 MEPEe YBEIUYEHUS ILEIT0YHOCTH,
CHUHMM, U, HAKOHEII, 3€JICHBIM.

CMmeHa oOkpackd OCOOEHHO OTYETIMBO BHJHA B MpOXOJfiieM cBere. B moboMm ciydae
OCBEIIECHUE JI0JIKHO OBITh XOPOIINM, 0€3 3TOT0 NepPeX0 bl OTTEHKOB MOKHO U HE 3aMETHTb.

Craenyromuii OmpIT MOMOXKET BaM OTJIMYHUTH T'PA3HYIO BOAY OT 4HMcTOW. OmHy HpoOupKy
HAITOJTHUTE YHMCTON BOJIOH, IPYTYI0O — BOJIOW M3 3aCTOSIBIIEHCS JTy>KU WM u3 6ororta. JloGaBbTe B
NpOOUPKM HEMHOTO pacTBOpa OKHCIHUTEIs—IIepMaHraHata Kauus. B BOJONpOBOIHOW BojAE OH
OCTaHeTCs PO30BBIM, B BOJE M3 JIy)kM — oOecuBeTutcs. B Ttemnyro morogy B crosiueil Boje
CKAIUIMBAIOTCSl OpraHuyeckue BemecTBa. OHHM, KaK M CYJIb(QHUT HATPHs, BOCCTaHABIUBAIOT
NIEPMAHraHaT KaJlus, MEHSIOT €r0 OKPAacKy.

B mepBom ombiTe ¢ Cynb(pUTOM HaTpus Mpeiarajock OpaTh €ro M3 OOJBIIOro MaTpoHA
nmposBUTENA. Eciau Bl MOCIIENOBAIM 3TOMY COBETY, TO Y Bac OCTaJCs MAaJbli NMAaTpPOH, KOTOPBIN
COJICPKHUT CMECh METoJIa M THAPOXHWHOHA. PacTBopuTe 3Ty cMech B BOjE; pacTBOp OylIeT OueHb
cnabo okpameHHbIM. [IpubaBbTe HEMHOTO XJIOPHOW U3BECTH (dTO  PaCIpPOCTPAHEHHOE
Ne3UH(pUIMpPYIOIIee BEIIECTBO, 00pamaThCcsi ¢ HUM HAZ0 OCTOpOkHO). ComepKumoe MpoOHpKU
CTaHET JKENTBIM. XJIOpHAasi M3BECTb — XOPOIIMH OKUCIMTEIb, OHA OKHCIAET THMAPOXUHOH N0
XMHOHA, a TOT OKpallleH B XenThli 1BeT. Ecnu ke Tenepsb 100aBUTh B MPOOUPKY CMECh Cynbpura
HaTpus U COJbl M3 OONBLIOrO NMAaTPOHA, TO KEITas OKpacka MCUE3HET: CyJb(UT HAaTpUs BHOBb
BOCCTAaHOBUT XMHOH /10 THPOXHHOHA.

Ilocennuii OmBIT Ha TEMy «OKHCIEHME — BOCCTAHOBJICHHE» MBI IIOCTaBHM C
COCMHEHUSMH XpoMa. Takue OmbIThl YacTO OBIBAIOT KPACOYHBIMH, YTO HEYIWBUTEIBHO, TAaK Kak
«XpPOMOE» MO-TPEYECKU 03HAYAET LBET».

Htak, BO3bMHTE HEMHOIO KenToro pacrtBopa Oouxpomara kamus K,Cr,O7; 310 BemecTBo
HIMPOKO IPHUMEHSIOT B TEXHUKE B KauyeCTBE OKHMCIUTENA, HApPUMEpP, IS OYHMCTKH CHJIBHO
3arps3HEHHBIX JIeTallell; o0pamarbes ¢ HUM Hajo akkypatHo. Eciu 1006aBUTH B KeNThI pacTBOP
HEMHOTO CEpPHOW KHUCIOTHI (OCTOPOKHO! JUTHh KHCIOTY MEIJICHHO!), TO OH CTaHEeT KpacHbIM. B



TAKOM TIOAKHUCIIEHHBIM pacTBOp OpOChTE HECKOIBbKO KyCOUKOB IMHKA. Ecim y Bac Her
TPaHyJIUPOBAHHOTO IIUHKA, C KOTOPHIM OOBIYHO CTaBSAT OIBITHI, TO J00YIbTE IIMHK CAMOCTOSTEIBHO,
13 HErOJJHOW OaTapelKu: MEeTaNInYeCKUE CTAKaHUYMKH B AJIEMEHTAX MUTAHUS — I[UHKOBBIE.

Wrak, BbI Opociid B CTakaH C paCTBOPOM HEMHOTO IIMHKA, 1 OUXpOMAaT, BOCCTAaHABINBASCH,
MEHSIET [BET HA TEMHO-3CICHBI. JT0 oOpasoBamuch HOHBI Cr' . OIHOBPEMEHHO Oaroxapst
peaKIMy UHKA C KACIOTON BBIAEISETCS ra3 — BOAOPOA. Ecny npoAayKThl peakiiuu He OKUCTSIOTCS
KHCJIOPOAOM BO31lyXa, TO PEaKusi OyIeT UATH W Jajblle, IPHYEM TOSBUTCS roiaydast OKpacka —
Tako# 1BET y pacTBopa cyibdaTta xpoma CrSOs. Ilepeneiite ero B qpyroii ctakas; moka Bbl Oyaere
3TO JIeN1aTh, IPOU30MIET OKUCIIEHUE, U PACTBOP OISATh CTAHET 3€JIEHBIM.

AZICOPBLIMA

C GU3HKO-XMMHUYECKUM SIBJICHMEM, O KOTOPOM ceilyac TMOWIET pedb, 3HAKOM, HABEPHOE,
KaKIbIN, XOTS, MOXKET ObITh, HE BCE 3HAIOT, YTO OHO Ha3bIBaeTcs aacopOrueil. Ecnu naxe BbI U HE
MPOXOAMIHN AACOPOIMIO HAa YPOKax, HAOMIOAamM BBl €e HEOAHOKpaTHO. Kak TOJBKO BBHI ca)aere
YepHUWIBHYIO KIIKCY Ha OyMary Wid, 4TO TOpa3io Xy)Ke, Ha OJeXKIy, TaK cpa3y M 3HAKOMHUTECH C
3TUM siBeHueM. Korjga moBepXHOCTh OJHOro BemiecTBa (Oymaru, TKaHM WU T. [.) TOIVIOIIAET
YaCTHIIBI IPYTOTO BEIIEeCTBA (UEPHII U MPOY. ), 3TO U €CTh aJICOPOITHSI.

Ouenp xopomuit aacopOeHT — yroib. [Ipuyem He KaMeHHbIN, a IPEBECHBIN, U HE MPOCTO
JPEBECHBIN, a aKTUBHBIA (aKTUBUPOBaHHBIN). Takoi yrojb MpoJaloT B anTekax, OOBIYHO B BHJE
TabseTok. C HEr0 U HAYHEM OIBITHI 110 aJICOPOIIH.

[IpuroToBbTe ONEAHBIA PACTBOP YEPHWI JIOOOTO IBETa W HalleTe B MPOOUPKY, HO HE
nosepxy. llomoxkure B MpoOMpPKY TaOJETKy aKTHBHOTO YIJIS, JIydIle PacTOIUYEHHOTO, 3aKpOWTe
MajplleM M BCTPSIXHUTE Kak cienyer. PactBop mocBetseer Ha rnaszax. Ilomensiite pactBop Ha
Kakou-1100 Jpyroi, HO TOXE OKpAIIeHHbII — IMyCThb 3TO OyneT pa3z0aBieHHasl Tyallb WIN
akBapenb. DPPEeKT OKaKeTCs TaKUM Ke. A €Ccli B3ATh MPOCTO KYCOUKH JPEBECHOTO YIJIsl, TO OHU
OyIyT morjiouiath KpacuTeNlb 3HAYUTENIBHO clladee.

B 3TOM HeT HUYero CTpaHHOTO: aKTUBHBIN YTOJb OTIUYAETCA OT OOBIYHOTO TEM, YTO y HETO
ropaszzio Oosblias moBepXHOCTh. Ero yacTuipl OyKBaJbHO NMPOHU3AHBI MOpaMu (AJI 3TOTO yTOJb
0COOBIM CTIOCOOOM 00pabaTHIBAIOT U YAAISIOT M3 TIEro MpuUMecH). A KOJIb CKOPO aacopOusi—aiTO
MIOTJIOIIEHUE MOBEPXHOCTHIO, TO SICHO: YeM OOJbIle MOBEPXHOCTb, TEM M IOTJIOLICHHE JIyYllle.
AncopOeHThI crIocOOHBI MOTJIONMIATh BEIIECTBa HE TOJBKO U3 PacTBOPOB. Bo3bMUTE MOIITUTPOBYIO
CTEKJIIHHYI0 0aHKYy M KallHHTE Ha JHO OJHY KaIlII0 OJEKOJIOHA WIJIM JIF0OOTO JAPYroro Maxyyero
BemiectBa. OOxBaTuTe 0aHKy JAQJOHSAMU U TOJEPKUTE €€ TaK C MOJIMUHYTHI, YTOObI HEMHOTO
HarpeTh Maxydylo >KHAKOCTh — TOrJa OHa OyneT ObIcTpee HCHapsThCs U CUiIbHEE MaxHyTh. Kax
MIPUHATO B XMMHUHM, HE HIOXANTE BEIIECTBO MPSAMO M3 CKISIHKHA, a JIETKUMH B3MaxXaMH pPYyKH
HaIpaBbT€ K HOCY BO3JyX BMECTE C MapaMu BELIECTBAa; HE BCErZa Belb HM3BECTHO, XOPOLIO JIU
MaxXHET TO BEIIECTBO, KOTOPOE B CKIISHKE.

Kakum Obl HU OBLT 3amax, BBl €T0, KOHEUHO, TOYYBCTBYETE SIBCTBEHHO. A TEHephb MOJOKUTE
B CKJISIHKY HEMHOI'O aKTHMBHOT'O YIJS, 3aKpOMTE €€ IUIOTHO KPBIIIKOM M OCTaBbTE€ HA HECKOJIBKO
MuHYT. CHUMHUTE KpBIILIKY ¥ BHOBb HaIlpaBbTE BO3AYX K ceOe B3MaxaMmu JIaJoHu. 3anax ucues. OH
MOTJIOTUJICS aACOPOEHTOM, WK, TOUHEE, MOTJIOTUIMCH MOJIEKYJIbI JIETY4Yero BellecTBa, KOTOPOE BbI
MMOMECTHIIU B OaHKY.

He oGs3aTenbHo OpaTh AJ 3TUX OMBITOB aKTUBHBIN yroyib. ECTh MHOTO Ipyrux BeIECTB,
KOTOpBIE MOTYT CIYXHUTb afcopOeHTaMu: Ty¢, cyxas pa3MoioTas IJIMHA, MeJ, MPOMOKAaTelIbHas
Oymara. CroBOM, caMmble pa3HbIE BEIIECTBA, HO 00S3aTEIBHO C Pa3BUTOW MOBEPXHOCTHIO. B TOM
YHcie U HEKOTOPHIE MHUIIEBHIE MPOAYKTH — BBI, HABEPHOE, 3HAETE, KaK JIErKO XJeO BIMTHIBAET
MMOCTOPOHHUE 3amaxu. Hemapom MIIEHWYHBIA XJe0 HE COBETYIOT JEep)KaTh B OJHOM YITAKOBKE C
pPKaHBIM — HUX 3allaXyd CMEMIMBAIOTCS, U KaKIbI TEpsieT CBOM OCOOBIH, TOJIBKO €My MPHUCYIIHUN
apomar.

Ouenp xopomuil ancopOEeHT — BO3IYLIHAS KyKypy3a, WIM KyKypy3HbIE MaJO4YKH, CTOJIb
Ar00MMble MHOTUMH 13 Hac. KOHEUHO, TpaTUTh Ha OMBIT MaKeT WIM Jake YETBEpPTh MaKeTa HET
CMBICJIa, HO HECKOJBbKO IMTYK... IlompoOyem. Ilpenpiaymmii OmbIT C Maxy4uMH BeIIECTBAMHU
IIOBTOPUTE B IMPUCYTCTBUU KYKYpPY3HBIX MAJIOYEK — M 3alax COBEPUIEHHO Hcue3HeT. KoHeuHo,



MIOCTIC OTIBITA €CTh MAJTOYKH YK€ HEIIb3S.

Bepuemcsi k OmbITY ¢ MOTy4YyeHHUEM AMOKCHIA yriaepoAa (YIrJIEKHCIOro rasza). 3amoilHUTe
STHM Ta30M JIB€ TPOOUPKH, NMPHYEM B OJHY MOJOXKHTE KYKYypy3HBIC IMaJOYKH M BCTPSIXHHUTE
HECKOJIbKO pa3. Jlamee, kak U mpexzae, MpojaeNaiiTe OmbIT ¢ U3BECTKOBOM BOAON (MOXHO MPOCTO
«HaJIMBaTh» B HEE Ta3 M3 MPOOMPOK — OH TsDKENee BO3MyXa). byneT ju pasHHIa B IOBEICHUHU
u3BecTkoBor BOAbI? [la, Oynet. JKHIKOCTh CTaHET MYTHOM TOJNBKO B TOM CTakaHe, B KOTOPBIH
«BBUTWJIM» Ta3, HE 00pabOTaHHBIM anacopOeHTOM. A W3 ApYyrod NPOOUPKH, TOW, TAe OBLIN
KyKypY3HbI€ MaOUKH, TUOKCH/IA YIIIepoia He U3BJIeUb: €ro MOTJIOTHII aJCOPOCHT.

Ecmu BBl paboTaeTe B XUMHUECKOM KPYXKKE U YK€ HAyUMJIHCh TOIYyYaTh U COOMPATh TaKHe
OKpallleHHbIE Ta3bl, KaK XJOp W OKCUJ a30Ta (loMa ¢ HUMH JieNa UMETh He Halo, TYT TpeOyeTcs
XOpoIIasi TSra), TO MOXKETE UCTBITaTh HA HUX JCHCTBHE YIJIs M KyKypY3HBIX Hajodek. B cocyn ¢
OKpAIlIEHHBIM Ta30M MOMECTHUTE aACOpPOCHT, BCTPSIXHUTE HECKOJIBKO pa3 — M OKpacka, €clid He
MCYE3HET COBCEM, TO 3aMETHO OCIIa0eeT.

Celiyac Ha MHOTHX KyXHSIX HaJl Ta30BBIMHU TUTUTAMU CTaBAT Pa3HOOOpPA3HBIE YCTPOUCTBA IS
OYHMCTKH BO3[yXa OT 4ajJa M JbIMa. B Takux ycTpoiicTBaxX, MOMHUMO IPOYETO, €CTh MATPOH C KaKUM-
anbo ancopOEHTOM, 4Yepe3 KOTOpBhIM MPOTOHSIOT 3arpsa3HEHHBIH BO3AyX. YUTo mpu 3TOM
MPOUCXOJIUT, BBl TENeph 3HaeTe. A KorJga BCS MOBEPXHOCTh OyJEeT 3aHATa IOCTOPOHHHMH,
«BIHUTAHHBIMI» U3 BO3/IyXa YaCTUIIAMH, TATPOH 3aMEHSIOT CBEKUM.

XUMYUCTKA

OnpIThl W3 3TOM THaBbl MOXHO HAa3BaTh MOBTOPEHUEM MPOHAEHHOTO, MOTOMY 4YTO TpH
XAMHAYECKOW YHMCTKE W BBIBEJICHUH IISITEH Yallle BCETO MCIOJB3YIOT KaK pa3 Te MPOIECCHI, C
KOTOPHIMH BBl HEJaBHO MO3HAKOMWINCH B OMNBITax. A HMEHHO: 3KCTPAKIHIO, OKUCICHHE—
BOCCTAHOBJICHHUE H aJICOPOIIHIO.

KoneuHo, He CTOUT paau OMBITOB MAayKaTh oAeXkAy. [locTymuM Tak: 3arOTOBUM HECKOJIBKO
KyCOYKOB CBETJION TKaHM, Ha HEE TMOCAJWM DPa3HbIe IATHA WM IOMBITAEMCS MX BBIBECTH. A €Cld
OTIBITHl MPOUIYT YCHEIIHO, MOXHO PUCKHYTh MOYHCTUTh U CBOM KOCTIOM (HMJIM YYXOW — €clu
paspemiar...).

Camble pacnpocTpaHeHHbIE MSTHA — KHUPOBbIE. X BBIBOIAT, KaK MpPaBHUIIO, C MOMOIIBIO
9KCTPAKIUH, TOAOUPAsT UL STOTO MOIXOSIINA PACTBOPUTEND. [[Jisi BRIBEJCHHS CBEKUX KUPOBBIX
MATEH TONATCS OCH3WH, CKUIUAAp, MEAWIMHCKUNM 3¢up. BaTkoil, CMOUYEHHOW pacTBOPHUTEIIEM,
MIPOTPUTE MATHO HECKOJBKO pa3, M KUP NepeieT B pacTBop. UTOObI Ha TKaHU HE OCTAIOCh OpEoJIa,
€€ HaJl0 MPOTEePETh MBbUILHOMN BOJIOI MM pacCTBOPOM CTHPAIBHOIO OPOIIKA.

Crapble XKUpOBBIE MATHA YJAIUTh TPYyAHEE, TyT OJHUM PACTBOPUTEIEM HE OOONTHCH,
HYXHBI cMecu. Hampumep, OeH3uHa, MeaumuHCKOTo 3¢upa u ckurnupapa (7:1:2) wim BHHHOTO
CIHpPTa, CKUIIMApa U MeTUIMHCKOT0 3¢upa (10:2:1).

Ecnu TkaHp LIBeTHas, TO HaI0 MO3a00TUTHCA O TOM, YTOOBI PACTBOPHUTENb HE MOBPEIUII
okpacky. Ilpexxae ueM mpucTtynuth K paboTe, MpoBEpbTE, HE M3MEHSET U BBIOPAHHBIN BamMu
PacTBOPUTEIIb LIBET TKAHHU.

[IaTHO OT MACHSHOTO JIaka XOpOIIO yAalseT macta u3 OeH3uHa u Oenoi TJIMHEIL.
TectooOpa3Hyto0 cMeCh HAHOCAT Ha MATHO U OCTABIIAIOT JI0 T€X MOp, MOKa OEH3HMH MOJHOCTHIO HE
ucnapurcsa. B 3ToMm cimydae K 9KCTpakuuu J0OaBiseTcsl ancopOrus: Oenas TNIMHA BIIUTHIBACT,
TMIOTJIOLIAET BEIECTBA, SKCTpAarupyeMble OCH3MHOM.

CBexee IATHO OT MaciIsIHOM KpacKy cHaydajga CMOYMTE CKUMMIApPOM (A1 pa3MsArdeHus), a
notoM yaanute 6ensuHoM. Eciu Takas 06paboTka MOXKET HOBPEAUTh OKPACKe, TO MPOTPUTE MSITHO
TOPSTYMM PACTBOPOM TIIMIIEPUHA UITH €70 CMECHIO ¢ PABHBIM KOJIHYECTBOM BUHHOTO CITUPTA.

DKcTpakuued MOXHO YAaJIuTh W MATHA OT TpaBbl, [IOMHHUTE OMBIT, B KOTOPOM MBI
SKCTparupoBain xyuopopuun cnuprom? Tak BOT, €CIHM MPOTEPETh MCIAYKAHHOE MECTO CHHPTOM
(WM METUIIMHCKUM 3(PUPOM), MOXKHO TMOCTENEHHO AKCTPArupoBaTh XJIOPOPWILT U3 MATHA, U OHO
o0ecCIBETUTCH.

UepHuibHbIE MATHA, MOCAKEHHBbIE HA OJEXKIYy, TOXKE yJaeTcss mHoria oOecuBeTuTh. s
ATOTO HACKHIMBTE HA MATHO HEMHOTO TOJYEHOTO MeJa WU 3yOHOTO MOPOIIKA U KaITHUTE 2—3 Kariu
cnupra. CupT pacTBOPUT KpacuTeNb YEpHWI, a MeJ BIOUTAeT OKpalleHHbIM pacTBop. CHUMHTE



HCIIAYKaHHBIA MeJ TYIbIM KOHIIOM HOXa, HAHECUTE CBEXYIO TIOPLUIO MEJa U CIIUPTa U MOBTOPSANUTE
3Ty ONepalMio 10 TeX IMop, MoKa Men He Oyner ocrtaBathes OenbiM. [laiiTe eMy BBICOXHYTh U
CHUMUTE OCTATKHU LIETKOM.

W B 3TOM cityyae Mbl COYETAIM HKCTPAKLUIO ¢ aacopOuueid. BooOiie npu yganeHuu nsaTeH
TaKOW JBOWHOW TPUEM YacTO OKasbIBaeTCs caMbiM 3((EeKTUBHBIM: Oejas TIIMHA, MEI U TOMY
110/1I00HBIE TOPOUIKM HE MO3BOJIIOT MOJKPAIICHHOMY PacTBOPY pacrloi3aThbes MO TKaHU, o0pasys
OpeOJT BOKPYT OBIBIIETO IMSATHA.

Tenepp 00 OKUCINTENIBHO-BOCCTAHOBUTENIBHBIX PEAKIMAX, KOTOpbIE TOXE IOMOTaloT
yAaJsATh MSTHA.

CBexune nsaTHa OT SArof U COKOB YJAETCsl HEPEAKO CHATh IIPOCTO ropsyeil Bogou. Ecim xe
3TO HE BO3BIMEET JCHCTBHS, TO STH MATHA Ha OENBIX TKAaHSIX MOXHO OOECIBETHTH PAaCTBOPOM
MEPOKCUIa BOAOPOAa (MOKHO PacTBOPUTH TAOJETKy TMAPOINEPUTA B IMOJIOBUHE CTAaKaHA BOJBI).
[IponuTaiiTe NATHO 3TUM PacTBOPOM, J0OABUB K HEMY HECKOJIBKO Kallellb HallaThIPHOTO CIUPTA,
MPOTPUTE YHUCTOM BaTKOM W mpomoiite Bomoil. [lepokcupa (mepekuch) BoAOpoAa — CHUIIBHBIN
OKHCIIUTEIb, OH OKUCIISIET MHOTHE KPACUTEIH, U OHU 00ECIIBEYHBAIOTCSI.

[IsTHA OT ropsiyero yTrora Ha XJIOMYaTOOYMa)KHBIX U JIbHSAHBIX O€JbIX TKaHIX TOXKE MOKHO
yAAIUTh C MOMOUIbIO PEaKIMHU OKHUCIIEHHS — BOCCTAHOBJICHHA. B KauecTBe OKMUCIUTENS HaA0
HCIOJIb30BaTh BOJHBIA PacTBOP XJIOPHOU M3BeCTH (O0cTOpoXkHO!) B oTHOmeHuH 1:50 mo macce. [lpu
IeperpeBe TKaHU O0pa3yloTcs KOPUYHEBBIE MPOAYKTHI TEPMHUYECKOIO OKHCIIEHHS, a XJIOpHas
U3BECTh Pa3pyllaeT MX, JAenaeT OecuBeTHbIMU. Ho mmeiire B BHIYy, YTO B pe3yjbTaTe peakUUu
oOpa3yercs cojsiHas (XJIOPOBOJOPOJHASI) KHCIOTa, KOTOpas cama Mo cebe MOXKET pa3pylinuTh
TKaHb. [lo3TOMy cpa3y mociie YHUCTKH OIOJOCHUTE TKaHb CJIA0BIM PacTBOPOM CObI, YTOOBI
HEWTPAIN30BaTh KUCIIOTY, a 3aTEM IIPOMOMNTE YUCTON BOJOM.

Haxkonern, ecnu Ha TKaHb nomnain Hof, To, IpOTepeB MATHO PacTBOPOM THOCYb(ara HaTpus
(runocynbguTa), Bbl BbIBEIETE NATHO OecciieHo. BbI yke 3HaeTe, uTo B 3TOM peakliuyu OKUCIUTEh
U 4TO — BOCCTAHOBUTEIIb.

CTUPKA
OT XUMYHCTKH BIOJHE €CTECTBEHHO OYyIeT MePEeNTH K CTUPKE, YTO MbI U C/IEJIaeM.
Crtupka — (UBHKO-XMMHUYECKHI TMPOILECC, €ro TJaBHbIC JEHCTBYIOIIME JHIA —

MMOBEPXHOCTHO-aKTUBHBIE BellecTBa. MOJEKyJIbl TaKMX BEIIECTB COCTOSAT M3 JIBYX 4YacTed —
rHIpOGMIBHONM, T. €. UMEIoIIeH CpOACTBO K BOJe, M TUAPOPOOHOH, KOoTOopas ¢ BOAOH He
B3aMMO/ICHCTBYET, 3aTO OXOTHO BCTYIAET B KOHTAKT C 3arps3HAIONIMMU BEIIECTBAMU, HAIPUMEp, C
TPYJHO OTMBIBAEMBIMU XKHPAMU U MacClIaMH. DTH TPYIIbl — TUAPOPUIbHBIE U THAPOPOOHBIE —
HaXOJATCS Ha pa3HBIX KOHIAX JJUHHOW MOJEKyJbl. Takue MOJEeKyNbl MPUKPEIUISIOTCS CBOMMU
ruipooOHBIMU KOHLAMH K XHUPHOW TOBEPXHOCTH, a TUAPO(UIBHBIE TOpYAT HAPYXKY, CIOBHO
UTOJIKK y eXa. Bola 3TH «Mroiku» XOpoLIOo CMauyuBaeT, OHa OKPY’)KaeT TaKOTO «E¥a», OTPbIBAET
€ro OT NOBEPXHOCTHU U YHOCHT IIpoYb. IIpruMepHO Tak IEHCTBYET U MBUIO, M CTUPAJIbHBIN IIOPOLLIOK.
A 9TOOBI MOCKOpEE yNAIUTh IPsI3b C TKAHU WM C HAIUX PYK, Mbl UX TPEM T'yOKOM, IIIETKOH, APYT O
apyra...

Koib ckopo MbUI0 — camoe cTapoe MOBEPXHOCTHO-AKTUBHOE BELIECTBO, C HETO U HAYHEM.

PactBOopruTe B HEOONBIIOM KOJMWYECTBE BOJIBI HEMHOTO MbLIa, 100aBbTE B MPOOUPKY
pactBop (enondranenna. Okpacka CTaHET MaJMHOBO-KpacHOW. 3HA4YMT, cpeda mienouyHas. M B
camMoM Jienie, 0ObIYHOE MBUIO — HATPHUEBasl COJIb JKUPHBIX KUCIOT — OJIEMHOBOM, CTEapHHOBOMH,
Hanpumep, C17H3sCOONa (a xuaKoe MbITO — KajueBast CoJIb TeX ke KucioT). [Ipu pacTBopeHnn B
BOJIE TaKUE COJIM THUAPOJIM3YIOTCA, pacHajaroTcs Ha KHUCIOTYy M Lienodb. Ho JKupHBIE KHCIOTBHI
cialble, a 111eJI0YU B IaHHOM CITy4ae CHJIbHBIE, TI03TOMY PAacTBOP UMEET LIEIOUHYIO PEAKIIHIO.

Panbiie gymanu, 6yATO MBUIO XOPOIIO CTHPAET U MOET MTOTOMY, YTO OHO 00pa3yeT ILeI0Yb.
Oxkazasioch, 4TO JIel0 BOBce He B 3TOM. Hampotus, menous (Hampumep, CTUpajbHas COAa) MOET
MOTOMY, YTO OHA COEAMHSETCS C J>KHpaMH M 00pa3yeT B pacTBOpPE IMOBEPXHOCTHO-aKTHBHBIC
BEIIECTBA MOA0OHBIE MBLITY.

Mexay Npo4YrM, MBUIO HE TaK YX CIIOKHO MOJY4YUTh CaMUM. ECTh HECKOJBKO CIIOCOOOB;
BOT OJMH W3 HHUX. [IpuUroToBhTE TrOpsSYMN KOHIIEHTPUPOBAHHBIA pPACTBOP CTHUPATBHOW COJBbI,



HajleiiTe ero B NpoOHPKY M MOCTENEHHO, MO KaIlisiM, 100aBJIIHTE PaCTUTENBHOE Macio, I0Ka OHO
HE TIEPECTAHET PAcTBOPATHCSI. BMecTo Macia MOXKHO B35Th MUYEIMHBIA BOCK. B mosy4yeHHBIM
pPacTBOpP HACHIIBTE IIETIOTKY TOBAPEHHOM CONMM. Tak ke MOCTYNAaOT U Ha MBUIOBAPEHHBIX 3aBOJAX
— 9TOT MpOoILIeCcC HA3hIBAIOT BhicaninBaHueM. [locne mo6aBieHus coii TBEPAOE MBLIO BCILIBIBAET HA
ITOBEPXHOCTB U €r0 JIETKO OTAEINUTH OT PACTBOPA.

Ceituac MbUIO JUIsi CTUPKU IPHUMEHSIOT BCE pEKe, a CTUPAJIbHbIE MOPOLIKK Bce yame. B
COCTaB JTUX ITOPOIIKOB BXOJIAT INOBEPXHOCTHO-AKTUBHBIE BEIIECTBA, ITOJYYEHHBIE CUHTETUYECKH.
[TosTOMY KX M Ha3bIBAIOT CHHTETUYECKMMHU MOIOIIUMU CPEICTBAMMU.

[ToctaBuMm Takoi ombIT. Pa3pexpTe JOCKYT Ips3HOM TKaHM Ha TPU YacTH U OIyCTHUTE
KaXKJIbIil KyCOUEK B CTaKaHbl. B mepBbIil cTakaH HaJIEWTe MPOCTO MOJOTPETYIO BOAY, BO BTOPOM —
MBUIBHBIN pacTBOp, a B TPETUH — pacTBOP JIt0OOT0 CTUPAIBLHOTO MOPOLIKA, KAKOW HalIeTcs JoMa.
Crnerka noTpuTe JIOCKYTKH, OMOJIOCHUTE UX B YUCTOM BOJE, BBICYLIUTE U BHUMATEJIbHO Pa3rIIsIANTE.
ToT Kyco4yek TKaHH, KOTOPBIA MOOBIBAaJ B BOJE, CTaJl HEHAMHOTO ywmIie. JIOCKyTOK M3 MBUIBHOTO
pactBopa 3aMeTHO mocBeTsien. Ho caMbIM UHCTBIM OKa)Ke€TCA TOT KyCOUEK TKaHHU, KOTOPBIM BbI
U3BJIEKJIM W3 CTaKaHa C PacTBOPOM CTHPAJIbHOIO IMOPOLIKA. 3HAYUT, CUHTETUYECKHE MOIOINE
CpEeICTBa ACUCTBYIOT O0JIee SHEPTUYHO, UeM OOBIYHOE MBLIO.

Y MHOruX CTUpaJbHBIX MOPOIIKOB €CTh €I€ OJHO IIEHHOE CBOMCTBO: OHM MOIOT B JII00OI
BOJIE — B MSITKOM, B KECTKOH, 1aK€ B MOPCKOM. A MbLIO?

Bo3bmuTe 00bIMHYIO BOJY M PACTBOPUTE B HEW KaKylO-HUOY[b COJIb KalbLMs WM MarHus.
MO’KHO KyNHTh B allTeKe TOPHKYIO COJIb, MOKHO B3SITh CYXYIO MOPCKYIO COJIb (OHA TOXE MPOAaeTCs
B anTeKax) WIM PacTBOP XJOpHAa Kaiblus. Takum oOpa3oM BBl clenaeTe BOAY XKECTKOW, BEIb
YKECTKasi BOJAA TEM M OTIMYAETCS OT MATKOM, UTO COACPKUT MHOI'O COJIEH KaJdblKsg U MarHusi — TakK
Ha3bIBAEMBIX COJIEH HKECTKOCTH.

BHOBb BO3bMHUTE KyCOUEK TpA3HON TKaHW W MOMPOOYHTE BBICTUPATH €r0 MBUIOM B TaKoOil
XKecTKol Bojie. Huuero y Bac He BbIiiieT — Jaxke neHbl He oOpa3yercsi. ColM KEeCTKOCTH BCTYTAIOT
C MBUIOM B PEaKINio, 00pa3yIoTCsl KalblIMEeBbIE U MarHWeBbIE MbLIIA, & OHU HEPACTBOPUMBI B BOJIE.
W Haie MbUIO TEPSIET BCE CBOM IOJIE3HBIE CBOMCTBA.

Ho ecnu B ’ecTKOM BOJIE paCTBOPUTH CTUPAIBHBIN MOPOIIOK, Hanpumep «Jlotocy, oH Oyaer
OTCTUPBIBATh I'PsA3b MOYTH TaK )K€, KaK MPEXJe — JKECTKas BoAa eMy He Bpeaut. IloBepxHOCTHO-
AKTUBHBIE BEILIECTBA, BXOJAINE B COCTAB MOPOIIKA, HE B3aUMOJEHCTBYIOT C COJISIMH )KECTKOCTH, a
3HAYUT, HE TEPSIIOT CBOUX CBOMCTB.

PacTBOpBI CTHpaNbHBIX MOPOIIKOB, KaK U PAaCTBOPHI XO3IWCTBEHHOTO MbLIa, MOTYT OBIThH
LIEJIOYHBIMU; B 3TOM CJIy4ae B HUX PEKOMEHAYIOT CTUPATh XJIOMOK U JIEH, HO HUKAK HE IIEPCTh U HE
menk. OgHako eCTh U HEUTPaJIbHbIE CPECTBA, UX HEPEJKO BBITYCKAIOT HE B BUJE MOPOIIKOB, a B
BUJE JKUJKOCTEH; OHHU-TO M XOPOIIM JJIs IIEPCTH, ILIEJKa W CUHTETHYECKUX TKaHeu. Eciu
BO3HUKHYT COMHEHHsSI, CTOMT JIM CTUpaTh TE€M WJIM HHBIM IOPOLIKOM IIEPCTSIHOW CBUTEP, TO
npoBeauTe npoly ¢ denondranenHoM. PacTBOp cTam KpacHBIM — 3HAYUT, B HEM €CTh CBOOOIHAS
1IeJI0Yb, a4 OHA IIEPCTH IPOTHUBOIIOKA3aHA, MOTOMY YTO MOXET pa3pylIuTh BOJIOKHA. Ho ecin
pacTBOp OcTasicsi OECIBETHBIM MJIM OKPAaCWJICS COBCEM HEMHOTO, CMENO TOrpyskaiite B HEro u
LIEPCTSHBIE U HIEIKOBBIE BEILIH.

B Obuible BpeMeHa, Korja MbUIO OBUIO TPEAMETOM pPOCKOLIW, s CTUPKH YacTo
WCIIOJIb30BAJIM Jpyrue, Oosiee NOCTYIHbIE BEIIeCTBa, KOTOPbIE XOTS U B MEHbLICH CTENEeHH, HO BCE
&Ke OTCTUpbIBANU Tps3b. IlonmpoOyiiTe W BB, Kak JEMCTBYIOT 3TH BemiecTBa. Moxere B3ATh IS
OTbITa MOPOUIOK TOPYMIIBI WM OTBap (hacoyid, HO emie Jy4lle — KOPHH HEKOTOPBIX PAacTEeHUH,
HalpuMep, NPUMYJIb, BOPOHBEIO IJla3a, LMKIAMEHa, KyKOJu. B 3THX KOpHSAX colepkarcs
CallOHMHBI — BEIIeCTBa, 00JIaJal0INe MOIOIIUM JEeUCTBUEM (BO3MOXHO, B CTapbIX KHUKKAX BbI
BCTpEYaJIM TAaKOE€ BBIPAKEHUE — MBUIBHBIM KOpeHb). Bce 3TM mpupojHbIE BellecTBa CTHPAIOT,
KOHEYHO, Xy>K€ MbllIa, HO BbI 0€3 TpyJa yOeauTech, 4TO OHU BCE K€ CTHPAIOT.

I'maBy 0 MOMOIIMX CpeACTBaX 3aKOHUUM OIBITOM, B KOTOPOM, J00aBIsisi MOBEPXHOCTHO-
AKTUBHBIE BEUIECTBA M M3MEHSSI TEM CaMbIM MOBEPXHOCTHOE HATSDKEHHE BOJBI, Mbl 3aCTaBUM
IIpEIMET ABUTaThCS IO BOAE.

N3 TOHKON MEIHOU MPOBOJIOKK CHAENANTE IJIOCKYI CIUpPaIb B HECKOJIBKO BUTKOB, CJIErKa



CMaXbT€ €€ MacjOM WJIM Ba3eJIMHOM M OYEHb OCTOPOKHO OIyCTUTE HA IOBEPXHOCTb BOJBI.
[loBepxHOCTHOE HATSKEHHE BOJBI HE JIae€T CIUpalM YTOHYThb, a BOJA €€ He cMauyuBaeT. Temnepb
MUIETKON aKKypaTHO KalmHHUTE B CaMyl0 CEpPEAMHY CIUpPAIU OJHY Kallll0 MBUIBHOTO pPacTBOPA.
Cnupanp ceiiuac ke Ha4HEeT BepTeTbcs. PacTekasich MO MOBEPXHOCTU, MBUIBHBIN PacTBOP JAOXOJUT
JI0 KOHIIA CIMpaJM, BHIXOAUT U3 HEE U Pa3BUBAET HEOONbIYIO peakTHBHYIO TAry. Korna cnupans
OCTaHOBUTCS, KAITHUTE MBUIBLHBIN PAaCTBOP €Ille pa3 — BpaIeHHE BO3OOHOBUTCSI.

Takast crnmpamb MOXET TIOCITYXUTh TPUOOPOM JIISi OIpPENENICHUS TOBEPXHOCTHOU
AKTUBHOCTH PA3JIMYHBIX )KUIKOCTEH. 3aMEHUTE MBUIbHBINA PACTBOP APYTHMM BELIECTBOM — CIUPAJIb
CTaHET JBUTAThCS C APYroll CKOPOCThIO. ECiam KanmHyTh pacTBOp MOBApEHHOM COJIM, TO KPYTOBOTO
JIBUKEHHSI He OyJeT BOBCE. A B PacTBOpPE CTUPAIBLHOTO MOPOIIKa CHOUPalb OBICTPO yTOHET. OH
CMBIBAET CJION Macia, KOTOPBIN yIep>KUBAET IIPOBOJIOKY Ha BOJIE.

CBEYA 13 MbBUIA

Korna mMbl paccyknany o TOM, OTYETO MBUIO MOET, TO YIIOMUHAIM 0CO00€ YCTPOWCTBO €ro
MOJIEKYJIBI: «TOJIOBa» M JJUHHBIA «XBOCT», MPUYEM «IOJOBa» CTPEMUTCS K BOJE, a «XBOCT»,
HaIpOTUB, OT BOJIbI OTTAJIKUBAETCH. .

PaccMoTpuM moBHUMAaTenbHEEe TUAPOPOOHBIM «XBOCT» — JJIMHHYIO YIJIEBOAOPOIHYIO
nenouky. Takoro poga CcoOeIMHEHUS OYEHb pacHpOCTpPaHEHbl U  KpailHe BaXHBl s
NpOMBILIIEHHOCTH. OHU HENmpeMEeHHasi COCTaBIIAIONIAs YaCThb MHOTHMX >KMPOB, Macel, CMa3oK U
Opyrux mnosesHeimux BemecTB. OJHO M3 HUX — TaK Ha3bIBAEMbIH CTEapUH — Mbl cedyac u
MOJIyYUM, B35IB 32 OCHOBY XO3SMCTBEHHOE MBLJIO.

HoxxoM HacTporaiiTe ¢ TMOJIKyCKa XO3SHCTBEHHOTO MblIa U IIOJOXKUTE B YHUCTYIO
KOHCEPBHYIO 0aHKY (MJIU B OTCIY>KHBIIYIO CBOE KacTproibKy). Hameiite Bojabl, Tak 4TOOBI OHA C
M30BITKOM TMOKpBIBaJIa MBUTBHYIO CTPYKKY, W TIOCTaBbTE€ CMECh Ha BOJAsHYIO OaHro. [TomemmBaiiTe
BpeMsl OT BPEMEHHU COJIEPKMMOE KaCTPIOJIbKU JEPEBSHHON MallouKOW, YTOOBI MBUIO MOCKOpEe
pacTBopuiiock B Boje. Korna 3To, HakoHell, POU30MIET, CHUMUTE COCYJl C OTHS (pazyMmeeTcsi, He
roJioil pyKoi) U BiIMBaiiTe B Hero ykcyc. [loa nmeicTBHEM KHCIOTHI M3 pacTBOpPa BBIACIUTCS U
BCIUTBIBET HA MOBEPXHOCTh T'ycTas Oenas mMacca. DTO U €CTh CTEapHH — IMOIYyIpo3payHas cCMeCh
HECKOJIbKMX BEIIECTB, TIJIaBHBIM oOpa3oM creapuHoBoii C7H3;sCOOH wu manbMUTHHOBOM
Ci5sH3;COOH xucnot. TouHblif cOCTaB CKa3aTh HEBO3MOXHO, OH 3aBUCUT OT BEILECTB, KOTOpPbHIE
MIOIUIA HAa IPUTOTOBJIEHUE MbLIA.

N3 creapuHa, KaKk M3BECTHO U3 XYyJOXKECTBEHHOW JIMTEpaTyphl, JEJAOT CBEYKU. BepHee,
JIeJIay paHbllle, IOTOMY YTO ceifuac cBeuu OOJIbIIeH YacThi0 HE CTE€apUHOBBIE, a MapaUHOBbIE —
nojryyaeMblil u3 HeTu napadun nemesie u goctynHee. Ho, Koib CKOPO B HaIlleM paclopsyKeHUN
€CThb CT€apuH, Mbl U TPUTOTOBHUM M3 HEro cBedy. OTO, MEXIy IMpouyuM, caMo IO cebe
3aHUMAaTeNbHOE 3aHsATHE!

Korna Ganka coBceM OCTBIHET, COOEpUTE CTEApUH C MOBEPXHOCTH JIOKKOW U TMEPEIOKUTE
€ro B YUCTYIO Mocynay. JBa-Tpu paza mpoMOKTE cTeapuH BOAOH M 3aBEpHHUTE B YUCTYIO Oenyro
TPSNKY WM B (QUIBTPOBAIbHYIO OyMary, 4ToObl BhuTanach JumHsAs Biara. Korma creapun
COBEPULIEHHO BBICOXHET, IPUMEMCS 32 CBEUKY.

Bort enBa nu He caMblil IPOCTOM MpHEM: TOJICTYIO BUTYIO HUTh, HAIpUMEp, OT (pUTHIS IS
KEPOCUHKHM OKYHAaNTE MHOTOKPAaTHO B CIIErKa IOJOTPETBIM PACILIABICHHBIM CTCApUH, KaXIbIA pa3s
JaBasi CTeapuHy 3aTBepjieTh Ha ¢utuie. [loctynaiite Takum 00pa3oM A0 TeX Mop, MoKa Ha puTwIe
HE HapacTeT CBeYa JOCTAaTOYHOM TOJIIMHBL. IJTO XOPOLIMHA Crmocod, XOTS M HECKOJBKO
YTOMMTEIBHBIN; BO BCAKOM CIIy4ae, B IaBHUE BPEMEHA TaK HEPEAKO TOTOBUIIM CBEYH.

Ectb cnioco0 u nomnporre: cpazy oOMa3aTh (pUTHIIb TOJOTPETHIM 10 pa3MATUEHHs CTEapUHOM
(MOXHO JJaKe TOJBKO YTO MPUTOTOBJIEHHBIM, €I1le He OCTHIBIIMM). Ho B 3TOM cityuae ¢putuib Oyner
XyXe TPOMUTHIBATHCS IUIABKOM Maccoil M cBeya MOIYYMTCS HE OYEHb XOpOUIeH, XOTsS U Oyzaer
rOpETh.

Jlnst KpacuBbIX, (PUTYPHBIX CBEYEW M CIOCOOBI M3TOTOBJIECHUS HEMpPOCTHL. W mpexae Bcero
HaJo craenatb (GopMy — JAEpPEBAHHYIO, THIICOBYIO, METaUIMYecKylo. OUTHIb U B 3TOM cliydyae
JKeJlaTeIbHO CHayasla MPOMUTATh OJHUM-IBYMsI CIIOSIMU CTE€APHUHA; 3aTEM €T0 3aKPEeIUISIoT B hopMe
TaK, 9TOOBI OH MPOXOJIUJ TOYHO mocepeanHe. JKenaTenpbHo, 4ToOb PUTHIIH OBIT HEMHOTO HATSHYT.



U yxe mocine 3Toro B GopMy 3aIHBAIOT TOPSIYNIA CTEApUH.

Mexny npoyumM, TakuM 00pa3oM MOXKHO JeNlaTh CBeUYHW U3 mapaduHa, T. €., COOCTBEHHO, U3
MOKYITHBIX CBEYEH, pacIulaBisisi MX W IpuiaBas UM Ty ¢opMmy, Kakas Bam 1o mayme. OmHako
MpeaynpexaaeM — MPHUIETCS TOBO3UTHCA. ..

[TosyuuB cBeuy U3 Mbljia, IPOBEAEM OMBIT B 00PaTHOM HANpPaBJIEHUU: IPUTOTOBUM MBLJIO U3
cBeun. Tonbko He U3 MapapuHOBOM, M3 HEE MbLIa BOOOIE HENb3s CcAelaTh, MO0 Y MOJEKYT
napauHOB HET «rosioB». Ho eciau Bbl yBepeHbI, YTO CB€Ya CTEAPUHOBAS, TO CMEJIO MOMKETE
TOTOBUTH U3 HEE XO3UCTBEHHOE MBLIO. ['0UTCS Takke HATypallbHbIN MYEIUHBIN BOCK.

Heckonbko 00JOMKOB CTE€apHMHOBOI CBEUM Harpeiite Ha BOJSHOM OaHe, JOCTaTOYHO
ropsiueif, Ho He JoBeIeHHOW 10 kumeHus. Korma cTeapuH MOTHOCTHIO pacIIaBUTCS, N0OAaBbTE K
HEMY KOHLEHTPHUPOBAHHBIA pPAcTBOpP CTHPAIbHOM (KaJbLIMHUPOBAaHHOI) conbl. OOpa3oBaBuIascs
Oenasi Bs3Kas macca U ecTb MbLIO. [lomepkute ero emie HECKOJIbKO MHUHYT Ha BOJSHON OaHe, a
3aTeM, HaJEeB PYKaBHIly IUTH OOMOTaB PyKy IIOJIOTEHIIEM, YTOObI HE O00XKEUbCs, BBUICHTE elle
TOpSYyI0 Maccy B KaKyto-1ubo Gpopmy — XOTs Obl B CIMYEUHBIH KOpoOOK. Korjga MbLIO 3acThIHET,
BBIHBTE €T0 U3 KOpoOKa.

Y06enutbes B TOM, YTO 3TO MBIJIO U UYTO OHO MOET, TPYAS He cocTaBUT. TONbKO, MOKaIyiicTa,
HE UCMONb3YHTE €ro A MbIThSl pyK — BEIb Mbl HE 3HAEM, HACKOJIbKO YUCTHIMU ObUIN BEIIECTBA,
BXOJIUBIIIHNE B COCTaB CBEUKH.

MEJI, MPAMOP, CKOPJIVIIA...

Kycouek mpupognoro mena CaCOsz cmouuTte Karuiet cosssHoi kucinotsl HCI (MOXXHO B3SITh
anTeuHylo KucioTy). TaMm, Kyna ynana Kamis, 3aMeTHO SHEprHYHOe BCKUMNaHue. BHecuTe Kycouek
MeJa C «KHISIIeH» Karied B IiiamMsi CB€YM WM CyXoro cruprta. [lmams okpacutcs B KpacHBBIN
KpAaCHBIH IBET.

DTO0 SBIIEHHE M3BECTHOE: KalbIIMi, BXOASAIIMN B COCTaB Mela, JejaeT riaMs kpacHeiM. Ho
3adeM kucnora? OnHa, pearupys ¢ MejaoMm, oOpasyeT pactBopuMbiii xsopua kaibius CaCly, ero
OpBI3rH YHOCSTCS Ta3aMH U MOMAJAa0T HETOCPEICTBEHHO B IUIaMsi — OT 3TOTO OMBIT CTAHOBUTCS
s dekTHEe.

K coxanenuio, Takoi OMBIT C MPECCOBAHHBIM MIKOJIBHBIM MEJIOM HE yAaeTcsd — B HEM €CTh
IIpUMECh COJZbI (COJIM HATpHs), U IJIaMsl OKpallMBacTCs B OpaH)KEBbIM LBET. Jlydllle BCEro OMBIT
MOJTY4YaeTCsl ¢ KyCOUYKOM 0€JI0oro MpamMopa, CMOYEHHOTO TOM JK€ KUCTIOTOU. A yOEIUThCS B TOM, UTO
COJIM HAaTpUs OKpAIMBAIOT IJIaMsl B MHTEHCUBHBIA JKENTHIN IIBET, Bbl CMOXKETE, BHECS B ILIaMs
kpynuHKy cor NaCl (wu mpocTo clierka «IoCOIMBY» OTOHB ).

Jlis cnemyromiero ompiTa ¢ MEIOM TOHAJOOUTCS cBeua. YKpEMUTe €€ Ha Heroproyeit
MOJICTaBKE M BHECHUTE B IUIaMs KyCOUeK Menla (Mpamopa, pakylIKH, SIMYHOM cKopiymsl). Men
MOKPBIBAETCS KOTMOThIO — 3HAYUT, TEMIIEpaTypa IuiaMeHn Maja. Mbl coOupaemcst 00keub Mel, a
st aToro HyxHa temneparypa 700—800 °C. Kak e OwiTh? Hamo yBenmuuuth Temmeparypy,
IIpOyBasi uepe3 IiiaMs BO3AyX.

C anTeyHO! MUNETKH CHUMUTE PE3MHOBBIM KOJIMAuYOK U BMECTO HEr0 HaJ€HbTE PE3NHOBYIO
WIN TUIaCTMaccoBYI0 TpyOky. [lyliTe B TpyOKy TakuM oOpa3oMm, YTOOBI yepe3 OTTSHYTHIH KOHEIl
MUMETKH BO3IYyX MOMai B IaMs HaJa caMbiM (utuiaeM. SI3p4OK TIaMEHU OTKJIOHUTCSI B CTOPOHY,
TEMIEpATypa ero noBeicuTca. HampaBbpTe S3bIYOK Ha CaMyl0 OCTPYIO YacThb MEJIKa. JTOT y4acTOK
packaymtcs ao0ena, Mel MPEeBpaTUTCS 37eCh B #¥OKeHYIO (HerameHyro) u3Bectb CaO, a 3a07HO
BBIICIIUTCS IUOKCU]] YIJIEPOA.

[Iponenaiite 3Ty omepanyio HECKOJIBKO pa3 C KyCOYKaMH MeJla, MpamMopa, SHUYHOMN
ckopiynbl. OO0XKEHHbIE KYCOUKH MOJIOXKHUTE B YUCTYIO KECTAHKY. [loka OHM OCTBIBAIOT, CaMblil
00JIbIION KyCOYeK MOMECTUTE B OJIOJIE U KallHUTE BOJABI HA TO MECTO, KOTOpOEe ObUIO HaKaJeHO.
Pa3nacrcs mmneHue, BCA BOAA MOTJIOTUTCS, a NMPOKAJIEHHBIM y4acTOK PACCHIILUIETCS B MOPOILOK.
DTOT nopoiok — rameHas u3Bects Ca (OH)s.

Jlo6aBbTe BOJBI MOOOJBIIE U KalHUTE pacTBOp ¢eHondranenna. Boxa B Gmoane craner
KpacHOI; 3HaUMuT, ralieHas u3BecTb 00paszyeT MIeI0YHONH PacTBOP.

Korma 000KEHHBIE KYCOYKHM OXJAAATCS, MOMECTHUTE HMX B CTEKISHHYIO OaHKy WIH
OYTBUIKY, 3aJieliTe BOJOW, 3aKpOMTE KPBHIMIKOW W B30ONTaliTe — BOJA CTaHET MYTHOHM. BBI yxke



3HAeTe, YTO MbI CEHYac MOJIYyYHM HU3BECTKOBYIO BOAY. [laliTe€ >KMIKOCTH OTCTOSITHCS W CIEUTE
MPO3pavyHbIi PACTBOP B YHUCTYIO CKISIHKY. OTJIeliTe HEMHOTO M3BECTKOBOI BOJBI B MPOOUPKY — U
MOXHO CTaBUTh C HEIO OIMCAaHHBIC paHee OMBITHI C Ta3amMh. A MOXHO W (DOKYCBI, BpoOje
MIPEBPALIECHUS «BOJBD» B «MOJIOKO» WIIH «BOJB B «KpOBbY. Omnucanue Takux (OKyCcoB BbI Haiere
B pazzene «JIOBKOCTb pyK».

OJIEKTPOJIM3 B CTAKAHE

ONBITBL C JIEKTPUUECTBOM €III€ HE pa3 BCTPETIATCS BaMm B 3ToM kHure. Ceiiuac—cambie
npocThie. YTOOBI MPOBECTH UX, JOCTATOUHO TPEX-YEThIPEX OaTapeek A KapMaHHOTO (OHAps.

Boo06111e-T0 OnBITH MO 3JEKTPOXMMHUHM YacTO MBITAIOTCS CTaBUTh JJOMa, HO HE BCEr/la OHU
BBIXOJAT: Kakas-HUOY/b MelloYb — M HUYEro He monydaercsa. Eciam Bbl Oynere clieaoBaTh BCEM
HaIINM YKa3aHHSIM, MOKETE OBITh YBEPEHBI, YTO OIBIT YIAACTCA.

Hauynem c odeHp MpocTOro, HO TEM HE MEHEe MOYYHMTENIbHOro ombiTa. /{1 Hero
MOHAJ00UTCA OJAMH-CIMHCTBEHHBIM PEaKTHB: YepHUIa Jiroboro npeta. [IpaBna, mpuaercss HEMHOTO
MOTPYAUTHCS HAJ IPUOOPOM.

Bosbmure nBe MeTannueckue nosocku AnHo 8—10 cm u mupunoit 1—2 cm. OHu MoryT
OBITh U3 XKele3a, MeH, aTFOMUHUS — 0e3pa3NIuyHO, JIUIIL ObI CBOOOIHO MPOXOAUIU B MPO3PAUHbII
COCY — BBICOKYIO MEH3YPKY I OOJIBIIYI0 MPoOUpKy. [lepes ombIToM pOCBEpIUTE B TIACTHHAX
C OJIHOM CTOpPOHBI OTBEPCTHUS AJI MPUKPEIJICHUs MPOBOJHUKOB. [IpUroTOBBTE IBE OJMHAKOBBIE,
TOJIIIMHON OyKBAJIbHO B HECKOJBKO MUJUIUMETPOB, IJIACTMACCOBBIC WJIU JEPEBSHHBIE MPOKIAAKU U
CKJICITe MX C METAJUIMYECKHMHM IOJIOCKaMU TaK, 4TOOBI T€, PACHOJOKUBIINCH MapajieldbHO, HE
Kacanuch apyr apyra. Kneii roqutcs npaktuyecku 1000t — b®, «MomenT» u ap.

B men3ypky wnm mpoOupKy HaleiTe BOAYy M KamHUTE B HEE CTOJBKO YEPHUI, YTOOBI
pacTBOp He OBUI OYEHb HACBIIICHHOTO IBETa (OJHAKO OH HE JOJDKEH OBITh M TPO3PAYHBIM).
OnyctuTte B HEro KOHCTPYKLMIO M3 JBYX MOJOCOK, COEIMHUTE WX IMPOBOJKAMU C JBYMs
OaTtapeiikaMu, TOJKIIOUEHHBIMU TOCIEAOBATEIbHO, «IUIIOC» K «MUHYCY». Heckonbko MHHYT
CIyCTS, YePHWIBHBIM PACTBOP MEXAY IJIACTHHKAMHU CTAaHET CBETJETh, a Ha JIHE M BBEpXy OyayT
coOupaThbcsi TEMHBIE YaCTHIIBI.

B cocTaB uepHMIa BXOIAT OYEHb MEJIKUE OKpPALIEHHbIE YACTHIIBI, B3BEIICHHBIE B BoAe. [lon
JEUCTBUEM TOKA OHM CIIMIIAIOTCS U HE MOTYT YK€ IUIaBaTh B BOJIE, a OIYCKAalOTCAd HA JIHO TOJ
neiictBueM cuibl TskecTd. [IOHATHO, YTO pacTBOp MPHU 3TOM CTAHOBUTCS Bce Oosiee U Ooiee
OJIeTHBIM.

Ho kak »xe wyactunpel nonanu HaBepx? [lpum nelcTBUM TOKa Ha PACTBOPBHI HEPEIKO
oOpa3yroTcs ra3pl. B HameM ciyuyae ra3oBble My3bIPHKH TOJXBATHIBAIOT TBEPABIE YACTHUIIBI U
YHOCST UX HaBepX.

B CIIeyIOIEM OIIBITE
TOJICTOCTCHHBIHN YaHBIN CTaKaH,
pPACHIMPSIONIUICS KBEPXYy, OYyIET CIIyKHTh
3JIEKTPOJIUTUYECKON BaHHOU. [IpuroroBbTe
(daHEepHBI  KPY)KOK Takoro JAHaMeTpa,
YTOOBl OH NpUXKAJICSI K CTEHKE CTakaHa B
TpPEX-YEThIPEX CAaHTUMETpax BbIlIEe JaHA. B
Kpy’KKE€  3apaHee  NpPOCBEpIUTE  JIBA
OoTBepCTHsl (WU BBIPEKBTE B HEM IO
TUaMeTpy Mpopes3b), HEMOoJaleKy IIUJIOM
MPOKOJIMTE IBA OTBEPCTUS: Yepe3 HUX OyayT
MIPOXOIUTH MPOBOJKK. B Gonbliine oTBepCTHs WK B MPOPE3b BCTaBbTE JIBAa KapaHAalla JJINHON 5—
6 CcM, OUYMHEHHBIE C OJHOrO KoHma. Kapanmamm, Tto4yHee, uX Trpudenn, OyAyT CIYKUTh
anekTpoaamMu. Ha HeoumHEHHBIX KOHIAX KapaHjaaled ciaenaiite 3apyOKu, 4ToObl OOHAKMIIUCH
rpudenu, U MPUMOTaTe K HUM OTOJICHHBIE KOHIIBI TPOBOAKOB. [IpOBOAKM CKPYTUTE U TIIATEIHHO
oOMoOTalTe M30JSAIMOHHOW JICHTOM, a YTOOBI M30JAIUs OblJla COBCEM HAJIEKHOM, JydIlle BCETO
CIpSATaTh MPOBOJKHU B PE3MHOBLIX TpyOKax. Bece neranu mpubopa roToBbl, OCTAETCS TOIBKO COOpaTh
€ro, T. €. BCTABUTb KPY>KOK C 3JIEKTPOJAAMH BHYTPb CTaKaHa.




[locraBpTe cTakaH Ha TapelKy W HajJelTe B HEro J0 KpaeB pacTBOP CTUPAJIbHOM
KaJIbLIMHUPOBAaHHOU conibl NayCOj3; u3 pacuera 2—3 yaiiHble JIOKKM Ha CTakaH BOAbL. TakuM ixe
pacTBOpOM 3amojiHuTe ABe MpoOoupku. ONHY U3 HUX 3aKpOUTE OOJIBIIUM MaJbIEM, TIEPEBEPHUTE
BBEPX JIHOM U TOTPY3HTE B CTaKaH TaK, 4TOObI B Hee HE MOMall HU OJMH IMy3bIpek Bo3ayxa. [lofg
BOJOM HaJeHbTE NPOOMPKY Ha HIIEKTpoJ-KapaHnaaml. TOYHO Tak K€ IOCTyHNUTE CO BTOPOM
MIPOOUPKOH.

barapeiiku — 4McIOM HE MEHEe TpeX — HYXHO COEIMHUTH IMOCIEA0BATENbHO, «ILIIOCH
OJTHOM K «MHHYCY» JPYTOH, a K KpallHUM OarapeiikaM MoJICOeIMHUTh MPOBOJAKH OT KapaHAalleH.
Cpasy HauHeTcs OSJIEKTPOIM3 pacTBopa. IIONOKHTENBHO 3apsUKCHHBIE MOHEI Bojopoma H'
HaMpaBsATCS K OTPULIATENBHO 3apsSKEHHOMY AJIEKTPOJy — KaTOAy, MPUCOSAUHAT TaM 3JIEKTPOH U
npeBparaTcs B ra3 Bojgopoa. Kornma y kapanpaimia, MOJCOEIUHEHHOIO K «MHHYCY», cobepercs
TMOJIHAsl MPOOUPKa BOJAOPOA, €€ MOXKHO BBIHYTH M, HE MIEpEBOpadnBasi, moxeub raz. OH 3aropurcs
C XapaKTEpHbBIM 3BYKOM. Y Jpyroro aJIeKTpo/a, MOJOKUTENBHOIO (aHOa) BBIAEISAETCS KUCIOPOI.
Hanonuennyro umM mpoOHpKy 3aKpoWTe MasblieM IMOJ BOJIOH, BBIHBTE M3 CTaKaHa, MEPEBEPHUTE U
BHECHUTE TJICIOUIYIO JIyUHHKY — OHa 3arOPUTCSL.

Wrak, u3 Boasl H,O nonyuwiics u Bogopon Hp, u kucnopon O,; a ans yero xe coga? s
yCKOpeHus omnbiTa. YucTast BoAa OYeHb MJI0XO MPOBOAMT IEKTPUUECKHUM TOK, AIEKTPOXUMUYECKAs
peakuus uAeT B Hel CIUIIKOM MeAJICHHO.

C Tem ke mpuOOPOM MOKHO TOCTABUTH €€ OJWH OIBIT — 3JIEKTPOJIHN3 HACHIIIEHHOTO
pactBopa moBapeHHoil conu NaCl. B stom ciydyae ogHa mpoOupka HAMONMHUTCA OECIBETHBIM
BOJIOPOJIOM, a JIpyrasi — JKEJTO-3€JIEHBIM Ta30M. DTO XJIOP, KOTOPBI 00pa3yercsi U3 MmoBapeHHON
comu. XJI0p JIETKO OTAAET CBOM 3apsi/i U TIEPBHIM BBIJIEISIETCS HA aHO/IE.

[IpoGupky ¢ XJ0poM, B KOTOPOH HaxOOUTCS TAaKK€ HEMHOI'O pacTBOpa COJH, 3aKpOMTE
najblleM MOJ BOJIOH, MEpEeBEpHUTE U BCTPSAXHHUTE, HE OTHMMAs manblia. B mpoOupke oOpasyercs
pacTBOp XJIopa — XJIOpHas Boja. Y Hee CHIbHBIC OTOEIWBaroIIue CBOMCTBAa. Hampumep, ecnm
N00aBUTH XJIOPHYIO BOZLY K OJIEIHO-CHHEMY PacTBOPY YEPHUII, TO OH 0OECIIBETUTCS.

[Ipu »nexTponn3e NOBapeHHOM comu oOpa3yercs elle OJAHO BEIIECTBO — EAKHM HaTp. JTa
1IeJI0Yb OCTAeTCA B PAacTBOPE, B UEM MOXKHO YOEIUTHCS, KallHyB B CTaKaH BO3JI€ OTPULIATEIILHOTO
AJIEKTPOa HEMHOTO pacTBopa (heHonpTaTeHHa WK CAaMOAETHLHOT0 HHIUKATOPA.

Wrak, MBI MOJIy4usid B OMBITE Cpa3dy TPU IIEHHBIX BEIIECTBA — BOJIOPOM, XJIOp U E€AKHUI
HaTp. VIMEHHO T1O3TOMY DJIEKTPOJIM3 TIOBAPEHHOW COJM TaK IIUPOKO HCIOJB3YIOT B
MIPOMBIIIIJIEHHOCTH.

C nomoupl0 TOKa U HACBIILIEHHOIO pacTBOpa MOBApEHHOM COJM MOKHO IPOAENATh €Ile
OJIMH 3aHUMATENIbHBIA OMBIT. 3aMEeMCs celidac TeM, 4TO OyJeM CBEPIUTh METalT OOBIKHOBEHHBIM
KapaH/1a1loM.

[IpuroroBpTe B uYaliHOM OJIFOAIIC HACHIMIEHHBINH pacTBOp TMoBapeHHOW conu. CoenuHHTE
MIPOBOJIKOM JIe3BHE 0€30MacHO OPUTBHI C MOJIOKUTEIBHBIM MOJIOCOM OaTapeiku JUis KapMaHHOTO
(donaps (yie3Bue Oymer aHomom). Ha 3aToueHHOM KOHIIE KapaHnmama oOiomaiite Trpudens u
IIPUMEPHO Ha MOJIMUJUIMMETPA BBIKOBBIpSANTE ero urosikoi. Ha 2—3 cM BbllIe caenaiiTe HOXOM
3apyOKy a0 Tpudenss U HaMOTalTe Ha Hee KOHEI[ OTOJICHHOTO IMPOBOJAA; 3TO MECTO OOEPHHTE
M30JSILIUOHHOM JICHTOW, a JPYrod KOHEIl MPOBOAA IPUCOCIUHUTE K OTPULIATEIBHOMY IIOJIIOCY
Oatapeiiku (kapaHaami OyaeT KaToJIoM).

[Tonoxwute ne3Bue B OJIOJIE C PACTBOPOM M KOCHHUTECh KapaHIAIIOM-KAaTOJIOM JIE3BHAL.
Toryac Bokpyr KapaHjaiia HaUHYyT OYpHO BBIIENATHCA IMy3bIPbKU BOAOPOJA. A Je3BUe-aHo[ OyeT
PacTBOPATHCS: aTOMBI JKeJle3a MPHOOPETYT 3apsill, IPEeBPATATCS B HOHBI M IIepeiIyT B pacTBop. Tak
MUHYT 4Yepe3 eCATh-IATHAALUATE B JIE3BUU MOJIYUYUTCS CKBO3HOE 0TBepcTre. OCOOEHHO OBICTPO OHO
oOpa3yercs, ecnu Oatapeiika HOBas, a ne3Bue ToHkoe (0,08 mm). B amomuHueBoit xe (onbre
OTBEpCTHE MPOCBEPINBACTCS OYKBAIBHO 32 CEKYH/IBI.

Ecnu BBl 3aX0TUTE NPOCBEPJINTH KapaHAlllOM OTBEPCTHE B OINPEAEICHHOM MECTE TOHKOM
METaJNTMYECKON IIACTUHKH, TO JIydllle 3apaHee MOKPBITh 00pabaThIiBacMyIo Je€Talb JIAKOM, a TaM,
r7ie Bbl OyZIeTe CBEpIIUTh, JIAK CHSTb.

Yrny6nenue B rpudene moHagoOouIocs 3ateM, 9To0sl Tpudens He Kacayics Metaia. MHade



LIEMb Cpa3y 3aMKHETCSI, TOK HE MOIAET Yepe3 pacTBOP U HUKAKOTO 3JIEKTPOiIH3a He Oy ieT.

CBepiuTh KapaHAAIIOM MOXXHO M 0€3 AJIEKTPOIUTHUYECKOW BaHHBI (B HalleM ciiydae, 0e3
qaifHoro Omronna). [lmacTWHKY-aHOJ TOJOXHTE Ha JOCKY WM Ha TapeiKy, KallHUTe BOJIHI,
oOMakHHTEe KapaHJalll, IPUCOEIUHEHHBIN K OaTapeiike, B COMb U MOTPY3UTE 3aTOYCHHBIN €r0 KOHEI]
B Kamio. Bpems oT BpeMeHM yAansiTe TPAMOYKOW MPOAYKTHI 3JEKTPOJIU3a U HAHOCUTE HOBYIO
karumo. [loBTopsis 3Ty onepanuio, MOKHO, HE MIPUKIIAbIBAs YCUIIHM, IPOCBEPIUTh METAINTUYECKYIO
(GOoNBry WM JKECTh OT KOHCepBHOW OaHkH. Tak e, MeXIy MPOYHM, MOXHO CIIEIaTh OTBEPCTHE B
CIIOMaHHOM CTaJIbHOM HOKe, 4TOOBI MPUAENaTh K HEMY HOBYIO PYUKY.

KoneuHo, asist cBepiieHus MeTalia TOJIIMIMHOW Oojiee MIJLTUMETpa OJHOM OaTapeku Majo
— HaJI0 BKIIOYUTH MapajiebHO HECKOJbKO OaTapeek WM BOCIOJIB30BATHCS TMOHUKAOIINM
TpaHC(hOPMATOPOM C BBIIPSIMUTENIEM — HAIPUMEp, OT AETCKOH JKEJIEe3HOH TOpOoru WM OT npudopa
JUISL BEDKUTAHUS 10 AepeBy. M He3aBUCMMO OT MCTOYHUKA TOKA U CIOCO0a ANEKTPOIIU3a MPHUAETCS
HECKOJIBKO pa3 MEHSATh PacTBOP IEKTPOJIUTA U XOPOILIO OYHUILATH JIYHKY— I'BO3JIEM WJIM LINJIOM.

OJIOBO 1 CBUHEL

Mertamibl He OY€Hb YJOOHBI /ISl OINBITOB: SKCIIEPHUMEHTHI ¢ HUMH TPEOYIOT, KaK MPaBHIIO,
cIoXHOT0 000pyAoBaHusa. Ho HEKOTOphIe OMBITHI MOKHO TIOCTABUTH U B IOMAIIHEH 1a00paTopuu.

Haunewm c onoBa. B x03sliCTBEHHBIX Mara3uHax ObIBalOT MHOT/AA MAJIOYKU METANINYECKOTO
onoBa sl mailku. C TakuM MaJeHbKUM CIMTKOM MOHO IpOJeNaTh 3KCIEPUMEHT: B3AThb
OJIOBSIHHYIO MAJIOUKY JABYMSI pyKaMH U COTHYTbh — pa3facTcs OTUETIUBBIN XPYCT.

Y MeTajuIM4ecKoro oOJioBa Takas KpHUCTAJUIMUECKas CTPyKTypa, 4YTO TpPH HU3TUOe
KPUCTAJJIMKKA MeTajula Kak Obl TpyTcs JApPYr O Apyra, BO3HMKaeT Xpycraumil 3Byk. Kcraru, mo
3TOMY NPU3HAKY MOYKHO OTJIMYUTH YHUCTOE OJIOBO OT OJIOBSAHHBIX CIUIAaBOB — MAJOYKa U3 CILIABA
IIpU CTUOAHUN HUKAKHX 3BYKOB HE M3/Ia€T.

A ceifuac mompoOyemM TOOBITH OJIOBO M3 IMYCTHIX KOHCEPBHBIX OAHOK, M3 TEX CaMBIX,
KOTOpBIE JIy4llle HE BbIOpAchIBaTh, a C1aBaTh B yTUJIb. BOJBIIMHCTBO OAHOK M3HYTpPH Jy>KEHBIE, T. €.
OHM TMOKPBITHI CIIOEM OJIOBA, KOTOPBIN 3alIMIIAET KEJIE€30 OT OKUCICHHUS, a MUILEBbIE MPOAYKThl —
OT IOpYH. DTO OJIOBO MOKHO M3BJI€Yb U UCIOJIb30BaTh IOBTOPHO.

[Ipexxne Bcero mycTyio OaHKy HaA0 Kak cleqyeT O4uCTUTh. OOBIYHOTO MBIThS
HEJIOCTaTOYHO, TOATOMY HaJleiiTe B OaHKYy KOHLIEHTPUPOBAHHBIH pacTBOP CTHPAIBbHOM COIBI U
MOCTaBbTE €€ Ha IoJlyaca Ha OrOHb, YTOOBI MOIOIIMKM PAacTBOp MPOKHUIIEN Kak ciexyer. Creite
pacTBop U MpoMoiite 6aHKy J1Ba-TpH pa3a BoJou. Tenepb MOXKHO CUUTATh €€ YUCTOIA.

Ham monamoGsiTcs naBe-tpu  Oarapedku Juisi  KapMaHHOTo (oHaps, COEAMHEHHBIC
MOCTIeI0BATEIbHO; MOXHO, KaK TOBOPHJIOCH BBIIIE, B3STh BBIIPAMUTENb C TpaHC(HOPMATOPOM WIIH
akkymyssatop Ha 9—12 B. Kakum Obl HU OBLI UCTOYHHK TOKA, K IMOJIOKUTEIBHOMY €ro IOJIIOCY
MPUCOCTUHUTE KOHCEPBHYIO OaHKy (BHUMATEIBHO CIEAUTE, YTOOBI OBLI XOPOILIMHA KOHTAKT —
MOXHO TMPOOWTH B BEpPXHEH dYacTH OaHKHM HEOOJBIIIOE OTBEPCTHE W BIETh B HETO TPOBOJ).
OTpunarenbHblii TOMIOC COEAMHUTE C KAaKUM-TMOO KYyCKOM >Kene3a, Hampumep, ¢ OOJbIIUM
OUHUIICHHBIM /10 Onecka rBo3aeM. OmycTuTe >KeNe3HbIM 3JeKTpoa B OaHKy Tak, 4TOObI OH HeE
KacaJcsl JHa U cTeHOK. Kak ero nmoasecuTs — npuayMaiTe camu, 3TO HexuTpas mryka. Haneiite B
0aHKy pacTBOp MIEIOYHN— €JKOT0 HaTpa (00pamarbcsi KpaitHe OCTOPOXKHO!) MITH CTUPAIBHON COJIBI;
NIEPBBIH, BapUaHT Jyyllle, HO TpeOyeT NpeeabHON aKKypaTHOCTH B paboTe.

Tak kak pacTBOp I1I€JI0YH elie He pa3 OyAeT HyKEH JIJIS ONBITOB, PACCKaXEM 3]1€Ch, KaK €ro
npurotoButh. Jlo6GaBeTe cTHpanbhHyio coxy Na,COs kx pactBopy ramenoir usBectu Ca(OH), u
MIPOKUIIATUTE CMech. B pesynbTaTe peakiuu oOpasyercs eakuii HaTp NaOH u kapOoHaT Kambiuys,
T. €. MEJI, IPAaKTUYECKU HEPACTBOPUMBIN B BOJE. 3HAYUT, B PACTBOPE, KOTOPBIM MOCIIE OXJIAXKICHUS
HaJ0 TpoUIbTPOBATh, OCTAHETCSA TOJBKO IIe104Yb. HO BepHEMCs K OMBITY C KOHCEPBHOM OaHKOM.
Bckope Ha jkene3HOM 3JeKTPo/ie HAYHYT BBIACIATHCS My3bIPhKHU T'a3a, a 0JI0BO ¢ KOHCEPBHOM OaHKU
CTaHEeT MMOHEMHOT'Y MepexoanuTh B pactBop. Hy a eciam Hago momyduTs HE pacTBOp, COAEpKAILIUAN
0JI0BO, a caM MeTayi? YTo K, U 3TO BO3MOXHO. BBIHbTE M3 pacTBOpa KEJIE3HBIH AJIEKTPOA U
3aMEHHUTE €ro yrojbHbIM. TyT BaM BHOBb IMOMOXET cTapas, OTCIy>KHBIIAasi CBoe OaTapeiika, B
LIMHKOBOM CTaKaHYUKE KOTOPOH CETh YrOJbHBIN CTEP:KEHb. M3BIIEKUTE €ro U COeIMHUTE IPOBOAOM
C OTpULIATENBHBIM IIOJIOCOM BAIIeT0 HCTOYHMKA TOoKa. Ha cTepykHe mpH 3nekTponusze Oyner



ocellaTh Iry04aTroe 0JI0BO, MPUYEM €CIIM HANpsLKEHUE MM0J00paHO MPaBUIIBHO, TO MPOU30UIET 3TO
J0BOJIbHO ObIcTpO. IIpaBaa, MOXKET CIIy4HUThCS TakK, YTO OJIOBA C OJHON OaHKH OKa)KeTCs MajoBaTo.
Torma Bo3pMuUTE emie OOHY OaHKY, aKKypaTHO HapeXbT€ €€ Ha KYCOYKH CHEeIUaIbHBIMU
HOKHUIIAMU JIJIs1 METaJljla U MOJIOKUTE BHYTPb TOH OaHKH, B KOTOPYIO HAJHT 3JIEKTPOIUT. byabre
BHHUMAaTeIbHbI: 00PE3KU HE JOJKHBI KacaTbCsl yTOJIbHOIO CTEPKHS !

CoOpaHHOE Ha DJEKTPOJE OJOBO MOXHO MeperiaBuTh. OTKIIOYUTE TOK, JOCTaHbTE
YTOJIbHBIN CTEP’KEHb C T'yO4aThbIM OJIOBOM, IOJIOKUTE €ro B (ap(opoByIO HalIKy WIM B YHUCTYIO
MeTaJUIMYEeCKy0 OaHKy M IMOJEpKUTe Ha orHe. Bckope 0510BO CIutaBUTCS B IUIOTHBIM ciuTok. He
JOTparuBaTech A0 HETO U 10 OaHKH, TOKa OHU HE OCTHIHYT!

YacTte rybuaToro ojioBa MOXHO HE NEpeIuiaBisATh, & OCTaBUTh I APYTUX ombIToB. Ecin
PacTBOPUTH €T0 B COJITHOM KUCJIOTE — HEOOJIBIIMMHU KyCOYKaMU U IPU YMEPEHHOM HarpeBaHHH,
— TO MOJIYYHUTCs pacTBOP XJIOpuaa 0j10Ba. [IpuroroBsTe Takoi pacTBOp KOHLUEHTpaLUEH IPUMEPHO
7 % wu nmobGaBbTE, MOMEIIMBAs, PACTBOP INEIOYM UyTh OOJBIINCH KOHICHTparuu, okoio 10%.
CHauana BbInazieT Oenblil 0casiok, HO BCKOPE OH PAaCTBOPUTCS B M30BITKE Mienoud. Bel momyunnu
pacTBOp CTaHHUTA HAaTPHsl — TOT CaMblii, KOTOpBIM 0Opa3oBaJics y Bac BHauyajie, KOTrJa Bbl HaYaIH
pacTBOpATH 0J10BO U3 OaHku. Ho ecnu Tak, TO mepBylo 4acTh ONbITa — MEPEBOJ MeTallla U3 OaHKU
B pPacTBOpP — MOXHO Yy>K€ HE HOBTOPSTh, & MPUCTYNHUTh Cpa3y KO BTOPOM €ro 4acTu, Korja Ha
NMEKTPOZE OCEHACT METAUL. DTO COKOHOMHUT BaM HEMAJO BPEMEHH, €CIIM Bbl 3aXOTUTE IOJYYUTh
OOOJTBIIE OJIOBA M3 KOHCEPBHBIX OAHOK.

CBuHEll IIaBUTCS €ILE JIET4Ye, YeM OJIOBO. B MalleHbKMI THUTeNlb WM B METAIIIMYECKYIO
0aHKy M3-1I0J1 TYTaJIMHA TIOMECTUTE HECKOJIbKO IPOOMHOK M Harpeite Ha miuameHu. Korna cBunery
pacmiaBUTCsA, OCTOPOXXKHO CHUMHTE OaHKy C OrHf, B35iB €€ 3a OOpTHK OOJBIIMM HAaJSKHBIM
MUHUIETOM WJIM IUIOCKOryOramu. PacmyaB cBHHIIA BBUIEMTE B TUIICOBYIO WJIM METAJUIMYECKYIO
¢dopMy OO0 IPOCTO B MECUAHYIO JIYHKY—TaK BbI OJIYUYHTE CaMOJIEIbHOE CBUHLIOBOE JHThe. Eciu
K€ W Jalplle MPOKAIWBAaTh PacIUIaBJICHHBIA CBUHEI] Ha BO3IYyXE, TO Yepe3 HECKOJIbKO YacoB Ha
MOBEPXHOCTU MeTajlla 00pa3yeTcsi KpacHbIM HaJeT—CMEeIIaHHbI OKCHJI CBUHIIA; MOJ Ha3BaHUEM
«CBHMHIIOBBII CYpHK» €r0 4acTO UCIOIb30BAJIN IIPEKIE 1Sl IPUTOTOBJIEHUS KPACOK.

CBuHelN, KaKk 1 MHOTHE JPYTHE METaJUIbl, B3AaUMOAECUCTBYET C KACIOTAaMH, BBITECHSA U3 HUX
Bozopoa. Ho monpoOyiite moioxuTh CBUHEN B KOHIIEHTPUPOBAHHYIO COJIIHYIO KHUCJIOTY — OH B
Hel He pacTBopuTCs. Bo3pmuTe npyryro, 3aBegoMo Oojiee cnadyro KUCIOTY — YKCYCHYIH0. B Hei
CBUHEI[ XOTh U MEJUIEHHO, HO pacTBopsieTcs!

DOTOT TapagoKC OOBSICHSIETCS TEM, UYTO NPH B3aUMOJCUCTBHUH C COJSTHOM KHUCIOTOU
oOpasyetcst Tioxo pacTBopuMbIii xymopua cBuHua PbCly. IlokpeiBasg mOBEpXHOCTh MeTailia, OH
MeIIaeT JAIbHEHUIIIEeMY €Tro B3auMOJICUCTBHIO C KUCI0TOH. A BoT amerat cBuHia Pb(CH;COO),,
KOTOPBIA IIOJIy4aeTCsl IIPU pEaKLUUu C YKCYCHOM KHCIIOTOM, pPacTBOPSETCS XOPOLIO W HE
IPETATCTBYET B3aUMOJCHCTBUIO KMCIOTHI M METaJLIA.

AJIFOMUHNM, XPOM U HUKEJIh

C anroMuHMEM MBI IOCTABUM CHA4asa JBa MPOCTHIX OMNbITA, JUIsl KOTOPBIX BIIOJHE TOAUTCA
CIIOMaHHasl AIIOMHUHUEBas JIOKKa. [loMecTuTe Kycouek MeTaiuia B MPOOHPKY C JIFOOOH KHUCIOTOH,
XOTs1 OBbI C COJIAHOM. ANIOMMHUI Cpa3y kK€ HaYHET PacTBOPATHCS, YHEPITUYHO BBITECHSS BOJOPO] U3
KHCIOTBI — oOpasyercst conb amomMuHus A1Cls. Jlpyroil KycCoyeK aJIOMHUHHUSI OITyCTUTE B
KOHIICHTPUPOBAHHBIM PACTBOP IIEJIOYH, HANPUMEP, KAyCTHUYECKOW coabl (ocTopokHO!). M cHOBa
MeTaJUl HaYHEeT PacTBOPSATHCS C BBIACICHHEM BOAOPOAa. TOJIBKO Ha 3TOT pa3 oOpasyercs apyras
COJIb, a UMEHHO COJIb aJTIOMHUHUEBOM KUCIOTHI, almfoMuHaT NaAlO,.

Oxcua ¥ TUOPOKCH] aJIOMUHUS TMPOSIBIISIIOT OJHOBPEMEHHO M OCHOBHBIE, M KHUCJIOTHBIE
CBOMCTBA, T. €. OHM BCTYNAIOT B PEAKIMIO KAK C KHCIOTaMH, TaK M CO miesodaMu. VX HaspIBaroT
amdorepupiMu. CoelMHEHHsT OJIOBAa, KCTaTH, TOXXE aM{QOTEpHBI; MPOBEPHTE 3TO CaMH, €CIIH,
KOHEYHO, BBl YK€ U3BJIEKIIU OJIOBO U3 KOHCEPBHON OaHKH.

CymiecTByeT NMpaBWiIO: YEM METAJJ aKTHUBHEE, TEM OH CKOpPEE OKMCISAETCS, MOABEpracTcs
koppo3uu. Hatpuii, Hanpumep, BOOOIIE HENb3s1 OCTABIATh HA BO3AYXE, €r0 XPAHSAT MO KEPOCHHOM.
Ho u3BecteH u Takoi (hakT: aJlOMUHHHA Tropas3lo aKTHBHEE, YeM, HAIpuMeEp, Kele30, OIHAKO
A&KeJe30 ObICTPO PIKaBEeT, a ATFOMUHUMN, CKOJIBKO €r0 HU JIEPXKH Ha BO3yXe U B BOJIE, IPAKTUUYECKU



He u3MeHsercs. YTo 3To — UCKII0YeHHne u3 npasuia?

[TocTtaBuM OmBIT. 3aKpeNUTE KyCOUEK aTFOMUHHUEBOM MPOBOJIOKA B HAKIIOHHOM IOJIOKEHUU
HaJ IJJaMEHEM Ta30BOM TIOpeiaKd WIM CHUPTOBKM TakK, 4TOObl HarpeBajach HUXKHSS YacTh
npoBosioku. [Ipu 660 °C 3TOT MeTann MiIaBUTCS; Ka3aloch Obl, MOKHO OXHUAATh, YTO ANFOMUHUN
Ha4yHeT KanaTh Ha ropeiky. Ho BMecTo Toro yToObl MIIaBUTHCS, HArPEThI KOHEL TPOBOJIOKH BAPYT
pe3ko mpoBucaeT. Brisiaurech mnomyuiie, U Bbl YBUAWTE TOHKHUU YEXOJ, BHYTPH KOTOPOTO
HaXOJUTCS PACIUIABICHHBIA MeTa/ul. DTOT 4exon — u3 okcuaa amomuaus Al,Os;, BemecTBa
MIPOYHOI'0 U OYEHb JKAPOCTOUKOTO.

OxcuJl TOHKUM U IUIOTHBIM CJIOEM TOKPBIBAET NMOBEPXHOCTh AJTIOMUHHUS M HE JAeT eMy
Jlanbllle OKUCIATHCS. DTO €ro CBOMCTBO MCIONB3YIOT Ha MpakTuke. Hampumep, 1uis miakupoBaHUs
METAJVIOB; HA METAJUIMYECKYIO MOBEPXHOCTh HAHOCIT TOHKWW AJOMUHHUEBBIN CIIOW, aTOMUHUN
cpa3y ke IOKPbIBAETCS OKCUJIOM, KOTOPBII HA/IEKHO IPEIOXPAHSIET METAILII OT KOPPO3HUH.

W eme nBa meramia, ¢ KOTOPHIMH MBI MOCTaBUM OIIBIT,— XpOM U HUKeNb. B Tabmnmie
MenzeneeBa OHM CTOSIT JANEKO APYr OT JApPYyra, HO €CTh MPUYHMHA, YTOOBI paccMaTpuBaTh HX
BMECTE: U XPOMOM M HHUKEJIEM IOKPBHIBAIOT METAJNIMYECKUE HU3JeNns, YTOObl OHU OJyiecTenu, He
pkaBenu. Tak, CIMHKY METaJUIMYECKUX KPOBATEH MOKPHIBAIOT OOBIYHO HUKENEM, aBTOMOOUIILHBIC
Oamrnepbl — XpOMOM. A MOYKHO JIM TOYHO Y3HaTh, U3 KAKOTO METajlla CAEIAHO MOKPHITHE?

[Tonpobyem npoBectu aHanu3. OTKOIUTE KyCOUYEK MOKPBITUS OT CTapOil AETalu U OCTaBbTE
€ro Ha BO3JyX€ Ha HECKOJIbKO IHEHW, YTOOBl OH yCHEN IMOKpPBITHCS IUIEHKOW OKCHAA, a 3aTeM
oMecTuTe B MNPOOUPKY C KOHIICHTPUPOBAHHOM CONSHON  KHCIOTOM (oOpamiatbes ¢
ocTopoxHOCThIO! KnciaoTa He 1oiKHa onagaTh Ha pyku U ofexay!). Eciu 3To ObU1 HUKENb, TO OH
Cpa3y HA4HET PacTBOPATHCS B KUCIOTE, 00pa3ys conb NiCly; mpu 3ToM OyaeT BBIAEIATHCS BOAOPO/I.
Ecnu xe Onecrsimiee MOKPHITHE U3 XpOMa, TO TIEPBOE BpeMsI HUKAKMX U3MEHEHHH He OyJeT U JIUIIb
MIOTOM METaJul HaYyHET pacTBOPSTHCA B KHUCIOTEe ¢ oOpa3oBaHueM xyopuaa xpoma CrCls. BeinyB
3TOT KYCOYEK MOKPBITUS M3 KUCJIOTHI MUHIIETOM, OMOJOCHYB €ro BOJOW M BBICYLIMB Ha BO3JyXE,
4yepes3 IBa-TpU JHS MOXKHO OyJIeT CHOBa HaOMIOaaTh TOT ke AP PeKT.

OOpsicHeHHEe: Ha TIOBEPXHOCTH Xpoma oOpa3yeTcs TOHYalllas IUIEHKa OKCHIa, KOTopas
MPENSATCTBYET B3aMMOJECUCTBUIO KHUCIOTHI ¢ MeTauioM. OJHAKO U OHAa PacTBOPSIETCS B KUCIOTE,
npaBjaa, MeaiaeHHo. Ha Bo3agyxe XpoMm BHOBb MOKPBIBAETCS OKCHIHOM IJIEHKOM. A BOT y HHUKENA
TaKOH 3aIlIMTHOMN IJIEHKU HET.

Ho B TakoM cilydae 3a4eM k€ Mbl AepKajlid METAJUIbl Ha BO3JyX€ IEpe]] MEPBbIM OIBITOM?
Benp xpom Obul yKe MOKPBIT cloeM okcuaa! A 3aTeMm, 4TO MOKphITa ObLIa JUIIb Hapy>KHas
CTOpOHA, a BHYTPEHHSI, 0OpallieHHas K U3/IeNIUI0, C KUCIOPOAOM BO3/lyXa B KOHTAKT HE BCTyMaa.

OIIBITHI C MEJTHOM ITPOBOJIOKOM

C Menpl0o MOXKHO TOCTaBUTh HECKOJBKO JIOOOMBITHBIX OIBITOB, IO3TOMY IOCBATHUM €
0co0Yy10 TJIaBy.

N3 xycouka MEIHON IIPOBOJIOKM CHEIAUTE MAJEHBKYIO CIUPAJIbKYy U YKpEIuTe €€ B
JIEPEBSIHHOM JieprKajike (MOXHO OCTaBUTh CBOOOJHBIN KOHEI[ IOCTATOYHOM JIJIMHBI 1 HAMOTATh €0
Ha oObIuHBINA Kapangam). [IpokanuTe cnupanbky B miaMeHu. Ee moBepXHOCTh MOKPOETCS] YepHBIM
HanetoM okcuaa meau CuO. Ecnu mouepHeBIIyI0 MPOBOJIOKY OIMYCTUTh B Pa30aBIEHHYIO COJIIHYIO
KHCJIOTY, TO KUJIKOCTh OKPACHTCsl B TOJyOOH I[BET, a MOBEPXHOCTh METaJlJIa BHOBb CTAaHET KPAacHOU
u Onectsamei. Kucnora, ecnu oHa He Harpera, He NEWCTBYeT Ha Meb, HO PacTBOPSET €€ OKCH],
npepainas ero B conb CuCl,.

Ho BoT BOmpoc: ecnu OKCHI MeOU YepHBIM, MOYeMy CTapuHHBIE MeJIHble U OpPOH30BbIE
IIPEIMETHI TOKPBIBAIOTCSI HE YEPHBIM, a 3€JIEHBIM HAJIETOM, U 4TO 3TO 3a HaJIeT?

[TormpoOyiiTe HalWTU CTapblii MEIHBIN MpPEaMET, CKakeM, moacBedHuK. CockpeOuTe ¢ Hero
HEMHOT'O 3€JICHOT0 HajeTa U MOMECTUTE B MpOOUpPKY. ['OpibIIKO mpoOupKH 3aKpoiiTe MpoOKon ¢
ra3o00TBOHOM TPyOKOil, KOHEl KOTOPOW OIyCTUTE B M3BECTKOBYIO BOJY (Kak €€ TOTOBHUTb, BBl YiKe
3Haete). Harpeiite comepxumoe npoOupku. Ha ee creHkax cobepyTcsi Kamjiu BOIBL, a U3
ra300TBOJAHOM TPyOKHU OyAyT BBIAEIATHCS My3bIPHKHU r'a3a, OT KOTOPOTO U3BECTKOBAs BOJIa MyTHEET.
3Ha4YMT, 3TO AMOKCUJ Yriiepoaa. B mpoOupke ke OCTaHETCS YEpHBIA MOPOIIOK, KOTOPBIA MpHU
pacTBOpEHHMH B KHCIOTE€ JaeT Toiay0oil pacTBOp. OTOT TMOPOILIOK, KakK Bbl, HaBEpPHOE,



JI0TaJIbIBAETECh,— OKCHJI MEJIH.

WTtak, MBI y3HaIM, HAa KaKUe COCTaBHBIC YaCTH pasliaraetcs 3eyieHblid HaneT. Ero ¢opmyna
3armuceiBaeTcst Tak: CuCO3*Cu(OH), (ocHoBHO# kapOonat meam). OH oOpasyercs Ha MEIHBIX
IIpeaMeTax, MOCKOJIbKY B BO3JIyXe BCErJa €CTh U IUOKCH]I yIiIepo/ia, U apbl BOJbI. 3€JI€HbIH HaleT

Ha3BIBAIOT ITaTWHOM. Takasg ke Ccoib BCTpPCHACTCA W B MNPUPOAC — OTO HC YTO HHOC, KakK
3HAMEHUTBIN MUHEPAJT MaJaxHmT.
K omblTam ¢ matuHOM M MajlaxUTOM MbI emle BepHeMcss — B pazgene «llpusitHoe c

MoJIE3HbIM». A ceifuac cHOBa 0OpaTMM BHHMaHHME Ha IMOYEPHEBIIYIO MEIHYIO MPOBOJOKy. Hemb3s
JIM BEPHYTH €1 TIepBOHAYAIILHBIN OJIeCK 0€3 TOMOIIN KUCIIOTHI?

Haneiite B mpoOupKy anTe4yHOro HAIIATBIPHOTO CIUPTA, PAaCKaJIUTe MEAHYI HMPOBOJIOKY
JIOKpacHa U OIyCTUTE €€ B My3blpeK. Crnupanbka 3allUIUT U BHOBb CTAHET KPAaCHON U OJECTSIIEH.
B oaHO MrHOBeHHE NPOU3OMIET peakiys, B pe3ysbTaTe KOTOpoi oOpa3yercss Menb, BOJa U a3oT.
Ecnu onbIT MOBTOPATH HECKONBKO pa3, TO HAIIATBIPHBIN CHUPT B MPOOHMPKE OKPACHUTCS B CHHUN
uBer. OJHOBpPEMEHHO C JTOM peakuuMed HAET W Jpyras, TaK Ha3blBaeMas peakuus
KOMILIEKCO0Opa3oBaHus — 00pa3yeTcs TO caMoe KOMIUIEKCHOE COEMHEHUE MEIH, KOTOPOE paHee
MO3BOJIMJIO HaM 0e301IMO0YHO ONpPENeNuTh aMMHAK IO CHHEMY OKpAIIMBAHUIO PEaKIMOHHOU
CMECH.

Mexay npo4yuM, CIIOCOOHOCTBIO COSAMHEHHH MEIU BCTYINaTh B PEAKIMIO C HAIIATHIPHBIM
CIUPTOM IOJIB3YIOTCS C OYEHb JIaBHUX BpeMeEH (€Ille ¢ TeX BPEMEH, Korja HayKH XUMUU He ObLIO U
B noMuHe). PacTBopoM aMMuaka, T. €. HAIIaTBIPHBIM CIIUPTOM, OUMINAIM 10 OJieCKa MeIHble U
JaTyHHbIE TpeaMmeTsl. Tak, KCTaTH, ONbITHbIE XO34WKH IMOCTyHAalOT M ceiuac; ans OoJblIero
3¢ ¢eKxTa HaATBHIPHBIA CIUPT CMEIIMBAIOT C MEJIOM, KOTOPBIH MEXaHUYECKH OTTUPAET Ipsi3b U
aZicopOMpyeT 3arpsiI3HEHMSI U3 PACTBOPA.

Crnenyromuii onbiT. HackimbTe B NpOOMPKY HEMHOIO HAIIATBIPS—XJIOpUIAa AMMOHUS
NH4Cl, xoTopsIM monb3yrOTCs NMpH Naiike (He myTaiite ero ¢ HamatblpHbiM crniuptoM NH4OH,
KOTOPBI TpeacTaBisieT coOOW BOAHBIN pacTBOp amMMmuaka). PackaneHHOl MenHOU crupanbKon
KOCHHMTECH CJIOSI BEIIECTBa, MOKPHIBAIOLIETO THO MpoOupku. CHOBa pas3acTcs IIUINEHbE, U BBEPX
B30BbETCSl O€Nblif IbIM — 3TO YJIETYyYMBAKOTCS YacTHULbl HAIIaThIps, A CHHpalbka BHOBBb
3aCBEpKaeT IEpPBO3JAHHBIM MeAHbIM OrneckoM. llpomsomuia peakuus, B pe3yiabTare KOTOPOH
00pa30BaIMCh T€ ke MPOAYKTHI, 4YTO U B IPOLLIOM ONbITE, U Bipuaaudy xjuopua meau CuCl,.

HmeHHO u3-3a 3TOH CIOCOOHOCTH — BOCCTaHABIMBATh METAIUTUYECKYIO ME/lb U3 OKCUAA —
HaIlaThIpb U MPUMEHSIOT NpHU NassHuU. [lasnbHUK OOBIYHO M3rOTOBJIEH U3 MEIHU, KOTOpasl XOPOILIOo
MIPOBOJIUT TEILJIO; KOT/Ia €r0 «OKaJ0» OKHUCISETCS, ME/Ib TePsIeT CIIOCOOHOCTD YAEP)KUBAaTh Ha CBOEH
MMOBEPXHOCTH OJIOBSIHHBINA MpHUTION. HeMHOTo HamaTeipss — U OKCHAa Kak He ObIBAJIO.

W nocnennuii onbIT ¢ MeAHOM crivpaibKoil. HaneliTe B mpoOupKy HEMHOTO 0O/IEKOJIOHA (e1e
JTy4Ille — YUCTOrO CIIUPTA) U BHOBb BHECUTE PACKAJIIEHHYIO MEJHYIO ITPOBOJIOKY. Pe3ynbraT onbita
BbI, I10 BCEH BEPOSITHOCTH, YK€ MPEACTABIISIETE: IPOBOJIOKA BHOBb OYUCTUIIACH OT IUIEHKU OKCHUJA.
Ha sToT pa3 mpousomuia cioXHash OpraHM4YecKas peaklus: MeAb BOCCTAHOBWIIACH, a 3THUJIOBBIN
CIHPT, COAEPXKAIIMNICSA B OJCKOJIOHE, OKUCIHICS A0 YKCYCHOTO ajbJerujaa. JTa peakuus B ObITy
HUKaK HE HCIOJIb3YyeTCs, HO MHOTJAa €€ MPHUMEHSIOT B JIa0opaTopuu, KOrja W3 CIHUPTAa HyXKHO
MIOJIyYUTh aJbJIETHI.

BoT u Bce Hamm nepBble, BBOJHBIE OMNBITHI. Temepb, KOrJa Bbl, UTO Ha3bIBAETCs, HAOWIN
PYKY B DKCIEPUMEHTE, a €CJIM Bbl CTABUTE OIBITHI I0Ma, TO CO3LAJIM, HABEPHOE, HEKOTOPBIN 3aI1ac
IIOCYJbl M JOCTYIIHBIX PEaKTHUBOB, IOpPa 3aHATBHCS ONbBITAMHU IOcepbe3Hee. [laBaliTe 3arysgHeM B
KyXOHHBIH mIKag....

3
3ATJISIHEM B KYXOHHBIU HIKA®
Kak Tospko 4YenmoBek Hadasl TOTOBUTH ceOe MHUIy, TaK OH,
MyCTh M HEOCO3HAHHO, CTaJl XUMUKOM. Ha ckoBopomax u B
KApOBHSIX, B 0OOYKax M TIWHAHBIX COCYJax MU CIOXXKHEHUIIHE
XUMHUYECKHE U OMOXMMUYECKHUE Mpolecchl. Mexy mpouumM, He BCE




OHU MOJYYWIH MOJTHOE OOBSICHEHHWE U CETOJIHA, YTO, BIPOYEM, HE MEILIAET JIOASIM BapHUTh, I€Ub,
COJIUTh U MapHHOBaTh. OHAKO MHOTO€ YK€ XOpOoLo H3y4eHo. Ml Koe-4To — KOHEYHO, HE camoe
CJI0KHO€ — MOYKHO BOCIIPOM3BECTHU JaK€ B JOMAIIHEN 1ab0paTopuu.

VY omnbITOB, MOMEUIEHHBIX B 3TOM pasjeiie, €CTb IO MEHbIIEH Mepe OJHO HEOCIOPHUMOE
JIOCTOWHCTBO: HY’)KHBIE BEIECTBa (TOYHEE,— TMPOIYKTHI) HAWIYTCAd B KyXOHHOM IIKady WM B
xonoauibHUKE. VMK e WX MOXKHO KYNHUTh B MPOJOBOJILCTBEHHOM MarasuHe. Bam monamoOsTcs
HEeOOJbIINE KOJIMYECTBA BEIIECTB, HO €CJIM Bbl KYNHUTE TOTO WJIM MHOTO MPOAYKTa OOJbIlIE, YeM
TpeOyeTcst sl ONbITa, OCTATBHOE HE MPOTaJIeT.

Camas BakHasi COCTaBHas 4acTh NMUIIU — OEJIOK, OCHOBA BCETO >KUBOIO, CTPOMTEIbHBIN
MaTepuan BCAKOTO OpraHu3Ma. [hICSYM HCCIeloBaTeNeld BO BCeM MHpe paboTaroT ¢ Oenkom,
M3y4aroT ero cBoiicrBa. KoHeuHo, B HaIlIMX OMbITaX Mbl HE OTKpOeM HuU4ero HoBoro. Ho, rosopsr,
nuxa 0ema Hayao...

OIIBITBI C BEJIKOM

[lepBrIii OMBIT—KauyeCTBEHHAs peaklus Ha OENOK, T. €. Takas peaklus, KOTopas MO3BOJIUT
HaM yYBEPEHHO CYIUThH - OCJIOK Iepe HaMH WK HeT. Takux peakuuil HeCKoJIbKo. Ty, KOTOPYIO MBI
MpOBEJIeM, Ha3bIBAIOT OMypeToBoil. [l Hee HaM MOTPeOYyIOTCSl PacCTBOPHI CTUPAIBHOM cOAbl (MIn
€IKOTO HaTpa) U MEJITHOTO KyIopoca.

[IpuroroBbTe HECKONBKO PACTBOPOB, KOTOPBIE, KAaK MOYKHO MPEANOJOXKHUTh, COJAEpXKaT
6enok. ITyctb 310 OyaeT MsCHOW UM PHIOHBIN OYJILOH (JKEIAaTEIbHO MPOLIEKEHHBIN Yepe3 Mapiio),
OTBap Kakux-TuOO oBomiei wiu rpuboB u aAp. PacTtBopbl Haneiite B MmpoOUpKH MPUMEPHO
HaIoJIOBUHY. 3aTeM MpHOaBbT€ HEMHOI'O pacTBOpa ILIENOYM — €JIKOr0 HaTpa WIM CTHpaIbHOU
colbl (pacTBOp COMABI JKENIATeNbHO MPOKHUISATHTh W OCTyAWTh). Hakonel, mo6aBbTe romy0boro
pacTBopa MeIHOTO Kynopoca. Eciii B ucnsITyeMoM OTBape ACHCTBUTEIHHO €CTh OEJIOK, TO OKpacKa
cpazy craneT (uoneroBoil. [Ipo Takue peakiuu roBopsT, YTO OHU XapakTepHbie. OHU UAYT TOIBKO
B TOM CJly4ae, €CIM B pacTBOpPE NCHCTBUTENBHO €cTh Oenok. Jlyiss KOHTPOJs MOCTaBbTE OMBIT C
JUMOHAJIOM WJIM C MUHEPAJILHON BOJOM.

BceM u3BecTHO, UTO MpU HArpeBaHUU OENIOK CBEPTHIBACTCS M MEPEXOIUT B HEPACTBOPHUMYIO
dbopMy — chIpoe SIHIIO0 CTAaHOBUTCS KPYTHIM. OTO SBJICHUE HA3BIBAIOT JIEHATyparuei Oernka.
Kaxnas xo3siika 3HaeT: 4TOOBI IPUTOTOBUTH BKYCHBINH OYyJIbOH, HaJ0 HApe3aHHOE MSICO TOJI0XKUTh B
XOJIOJHYIO BOJY. A KOTJa XOTST MPUTOTOBUTH OTBapHOE MsSICO, TO OONbIINE KYyCKH OITyCKaloT B
KursAToK. EcTh i B 3TOM XuMudeckuii cmbici? [Tonmpobyem pa3obpartbes.

HanefiTe u mpoOupKy XO0JIOHOW BOABI, OITYCTUTE B HEE HEMHOT'O CHIPOTO PyOJICHOTO Msica U
Harpeiire. [lo Mepe HarpeBaHusi oOpa3yroTcs (M B OOJBIIOM KOJWYECTBE) CEpble XJIOMbsA. ITO
CBEpHYBILUICS O€NOK, MeHa, KOTOPYI0 CHHUMAIOT IIYMOBKOW, YTOOBI HE MOpTWUJIA BUA M BKYC
OynboHa. [Ipu nanpHeliieM HarpeBaHUM PacTBOPHUMBIC B BOJE BEIECTBA MOCTENEHHO MEPEXOAT
W3 Msca B paCTBOpP. DTH BEILECTBA HA3BIBAIOT 3KCTPAKTUBHBIMU, IOTOMY YTO OHU M3BJIEKAIOTCA U3
Msica TIPH €ro 3KCTPaKIHMM KHUIIIeH BoJoW (Tpolie roBops, mpu Bapke OynboHa). OHHU-TO, B
MIEPBYIO Ouepenb, U MPUIAOT OYJIbOHY XapaKTepHBIM BKyC. A MsICO, JUIIMBIIUCH STHUX BEIIECTB,
CTAaHOBUTCSI MEHEE BKYCHBIM.

B npyroit npobupke BOJy BCKUISATUTE 3apaHEe U MOJOXKHUTE CHIPOE MSCO YK€ B KHUIISATOK.
Kak TOIBKO MSCO CONPUKOCHETCS C BOJOH, OHO MOMEHTAJIbHO CTAHET CEPBIM, 3aTO XJIONbEB
obOpasyercs oueHb Majo. ToT OeNOK, YTO HaXOIWJICS Ha MOBEPXHOCTH, MOJ NCUCTBHEM BBICOKOU
TEMIIEPATYPHI Cpa3y CBEPHYJICA U 3aKy[OpWUI MHOTOYMCIEHHBIE NOPBI, KOTOPBIE MPOHU3BIBAIOT
MACO. DKCTPAKTHUBHBIE BELIECTBA, U OCJIKU B TOM YHCIIE, YK€ HE MOTYT MIEPEUTH B pacTBOp. 3HAUMT,
OHU OCTAIOTCSl BHYTPHM MscCa, IpUAaBas €My XOpOLIWi BKyc M apomaT. A OyJbOH, pasymeerc,
MIOJIy4aeTCsl HECKOJIBKO XYIKe.

benok nenarypupyercs, cBepThIBaeTCsS HE TOJIbKO NMpU HarpeBanuu. Hameiite B mpoOupky
YyTh-4yTh CBEKETO MOJIOKA M KAaITHUTE OJIHY-/IBE€ KaIlJIM YKCyCa WX PACTBOPA JINMOHHON KHUCIIOTHI.
MOIOKO TYT XK€ CKHUCHET, 00pa3ys Oenble XJIOMbs. JITO CBEPThIBACTCSI MOJOUYHBIN Oenok. Kcraru,
0e3 Takol peakiuu HE MPUTrOTOBUTH TBOPOTra, M HE CIy4alHO TBOPOI TaK IMOJIE3€H—B HET0
MEPEXOAUT NOYTH BECh MOJIOYHBIH OEIOK.

Korna Moioko OCTaBiISIIOT B TEIJIOM MECTE, TO €ro OeJoK TOXe CBEPTHIBACTCS, HO YK€ IO



MHOM IpUYMHE— ATO paboTalOT MOJIOUHOKHUCIbIE OakTepuu. VX N3BECTHO OYEHb MHOT'O, U BCE OHU
BbIpPAa0ATHIBAIOT MOJIOYHYIO KHCIIOTY, Ja)Xe €CITU TMHTAIOTCS HE MOJIOKOM, a, CKaXeM, COKOM
kanycThl. [IpodunbTpyiiTe HEMHOrO CKHUCLIETO MOJIOKAa M NPUOaBbTE K CHIBOPOTKE HECKOJIBKO
Karenb Kakoro-HUOYy/b CaMOJENbHOTO MHAuKaTopa. L[BeT MHIMKAaTOpa MOKaXKeT, YTO B pacTBOpeE
€CThb KHCJOTa. JTa KHCIOTa — MOJIOYHAsA, €€ K€ MOKHO OOHapyXuTb U B KalyCTHOM, M B
OTypPEUYHOM paccolie,

B cocTtaB HEKOTOPBIX OEIKOBBIX MOJIEKYJI BXOJIUT, IOMUMO YIJIEpOJa, BOJOPO/Ia, KUCIOPOoaa
U a30Ta, eme u cepa. B 3Tom MoxHO yOenauTbes Ha onbiTe. HeMHOTO siIMUHOTO Oenka MoMecTUTe B
MPOOHUPKY C PaCTBOPOM €IIKOTO HATPA WM CTHPAIBHOW COMABI M, HATPEB MPOOUPKY, 100aBbTE B HEE
HEMHOro pacTBopa ocHoBHoro amerata cBuHua Pb(CH3;COO),*3H,O—CcBHUHIIOBOI NPUMOYKH,
KOTOpasi mpojaercsi B anrekax. Eciu copepxumoe nMpoOUpKU MOYEPHEET, 3HAUUT, CEPA €CTh: 3TO
oOpa3yercs cynbdun cBunia PbS, BeecTBo 4epHOTro 1BETA.

W B 3axitoueHue MNPUTOTOBUM HACTOSIIMM OENKOBBIM K€l — Ka3eMHOBBIH, KOTOPHIM
MOJIB3YIOTCA 1O Ceil JIeHb, HECMOTPSl Ha OOWJIME CHHTETHYEeCKMX KieeB. KaszemH — 3TO OCHOBa
TBOpOTa, a €CIIN TaK, TO KJIeH MBI Oy/IeM JIeJaTh U3 MOJIOKa, TOYHEE, U3 €ro OEIKOBHIX BEIIECTB,

OtdunpTpyiiTe MPOCTOKBAIIY OT CHIBOPOTKU. T0, YTO OCTanoch Ha PUIBTPE, HECKOIBKO pa3
MIPOMOITE BOJOHM, 4YTOOBI yAANUTh PACTBOPUMBIE MpUMecH, W Beicymwure. [loToM mnpomoiite
MOJIy4eHHYI0 Maccy OCH3WHOM U BBICYIIMTE BHOBb;, 3TO HYXKHO JI TOTO, YTOOBI M30aBUTHCS OT
MOJIOYHOTO JkHpa (OH pacTBopsieTcs B Oen3uHe). Korma macca craHeT cOBCeM CyXOW, H3MENbUHUTE
€€ B CTYNKE — IMOJIYyYUTCS MOPOLIOK Ka3erHa.

Cnenatp U3 HEro KJeil COBCEM MPOCTO — CMeUIaTh MOPOLIOK C HAIIAaThIPHBIM CIIMPTOM U
Bojoi B oTHomeHuu 1 : 1 : 3. KoHeuHo, BbI 3axoTuTe UCHbITaTh Kieil. [lompoOyiite ckienTh UM
Kakue-HUOy/lb JEpEBSIHHbIE WU KEPAMHUUYECKHE MPEIMETHI, MOTOMY 4YTO ISl 3TUX MaTepHalloB
Ka3eMHOBBIN KJIe 0COOEHHO XOPOII.

OIIBITHI C YI'JIEBOAAMU

YrneBoabl — OJWH U3 «TPEX KUTOB» HAIETO MHUTAaHUS (Ba IPYTUX—OCNKH U KUPBI).
I'moko3a 1 GpyKTO3a, Kpaxmall u KieTdaTka, JeCATKU JPYTUuX yIIeBOJOB 00pa3yloTcsi HEMPEPhIBHO
U «CroparoT» (OKHUCIAIOTCS) B PACTUTENBHBIX M JKMBOTHBIX KJIETKaX, CIYy>KaT BaKHEHIIUM
SHEPreTUYECKUM MaTepHaloM OPraHu3Ma.

[Ipn Bcell HECXOXKECTH OTACNIBHBIX MPEACTAaBUTENEH YIJIEBOJOB €CTh y HHX, KOHEUHO,
o01mue, o0s3aTeNbHBIC I BCEX CBOWCTBA. JTO U MO3BOJISICT OOHAPYKUTH YIJIEBOJBI 1aXKe B OUCHb
MaJblX KoJM4yecTBaxX. BepHbIl M K TOMy e KpacuBBIA cIOCOO MX paclo3HaBaHMUsS — IBETHAs
peakuus Mosuia.

Hanetite B mpoOupky mpumepHo 1 M BOabl M OPOChTE HECKOJIBKO KPYIMHUHOK CaxapHOTO
necka (caxaposbl), 4aCTh TAOJIETKU TJIFOKO3bI MM KJIOYOK (PHIBTPOBAIBLHONW OyMaru (KJIETYaTKH).
Tenepr m006aBbTe 2—3 KalulM CIUPTOBOTO PACTBOpPA PE30OPIMHA WM TUMOJA (3TH BEIIECTBA
npojaloT B anTeke). HakimoHuTe mnpoOMPKY M OCTOPOXKHO HalleiiTe 1O CcTeHke 1—2 wi
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHL. ByabTe OCTOPOKHBI C KHCIOTOM, CJIEIUTE, YTOOBI OHA HE
nornaia Ha Koxy! 3akpenure npoOUpKy B BEPTHKAILHOM MOJOXKEHUHU. TsKenas KUCIOTa OIyCTHTCS
Ha JHO, a HAa TPAHMIIE €€ C BOAOW MOSBUTCA SPKOE KPAaCHBOE KOJIBIO — KpPacCHOE, pO30BOE WIH
¢duonerosoe.

Ecnu BemiecTBo, cOCTaB KOTOPOTO HEU3BECTEH, AACT MPH peakiuu Menuia Takoe KOJIbIOo
— MOXKETE€ HE COMHEBATBCS, YTO YINIEBOJ HANMLO. [IoMHUTE TONBKO, YTO 3Ta pPeaKIs HACTOJIBKO
YyBCTBHUTEJbHA, YTO €€ MOXKET BbI3BAaTh Jla)Ke MbUIMHKA M BOJIOKOHIIE Ha CTEHKax MpPOOUPKH.
[ToaTomy nocyay, B KOTOpOil MPOBOJAT PEAKLMIO, HAI0 OYEHb TUIATEIBHO MBITh, a ONOJACKUBATh
Jy4llle TUCTUUITMPOBAHHON BOJOM.

Tenepp, HayuYMBUINCH PaclO3HABaTh YIJIEBOJIbI, IEPENIEM K KpaxMmaly, OJHOMY U3 CaMbIX
M3BECTHBIX YriaeBoAoB. JlI1 Havyasa moydyuMcs NPABUIBHO TOTOBUTH KpaxMallbHBIA KIIEHCTED,
KOJUIOMJHBIA pacTBOpP Kpaxmana B Boae. HamedTe B KAacTprogr0 HEMHOIO XOJIOZHOM BOJABI U
no0aBbTe Kpaxmal, U3 pacuera MPUMEPHO JIB€ YalHbIE JIOKKM Ha CTakaH (YYUTBIBas U Ty BOAY,
KOTOpYIO BbI j00aBuTe mO3ke). CMech XOpOIIO pa3MelaiiTe — IMOJyYUTCs TaK Ha3bIBAeMOe
KpaxmaiibHoe MoJioko. Ilpu mnepememmBaHuu J100aBbT€ K HEMY KHUIATOK M, MPOJOJIKAS



pa3MennBaTh, HarpeBaiiTe Ha OrHE /10 TeX MOop, MOKa pacTBOpP HE CTaHET mpo3padHbiM. OcTyaure
€ro. JTo U eCTh KpaxXMalbHBINA KIIEHCTEP, KOTOPBIM TaK XOPOILIO CKJIEHBAET Oymary; MO3TOMY €ro
9acTO MPUMEHSIOT, HAIIPUMED, IS IIPUKJICUBAaHUSI 000€B.

Bl yxe 3HaeTe, 4TO B MPUCYTCTBUU CBOOOIHOTO HO/Ia KpaxMai CHHEET. ITO €ro CBOHWCTBO
HaM ellle NPUTOJUTCS; 3aMEThTE TOJBKO, YTO PacTBOp Hoja oJKeH ObITh oueHb ciabbiM. Kcraru,
MOJIb3YACh TaKUM pPAacTBOPOM (@ 4YTOOBI MPUTOTOBHUTH €0, JOCTATOYHO pPa30aBUTh anTeYHBIN
pacTBOp BOJI0I), MO’KHO MCCIIEI0BATh Ha COAEpKaHUE KpaxMalla pa3IMyHble MUIIEBbIE TPOAYKTHI.

3arotoBMB MpPOOHUPKY €O CIa0BIM PAacTBOPOM 1HojAa, MOHAOMIOJAaeM 3a MpPEeBpaIICHUSIMU
kpaxmaia. [lopoGyem caenath U3 KpaxMajbHOTO KJIEHCTEpa IIIIOKO3Y.

OrpomHbIe MOJIEKYJbI Kpaxmala Mmoja AeCTBUEM BOJABI THAPOIU3YIOTCS, PACHICTIISIOTCS Ha
Oomee menkue MoJekynel. CHayana oOpa3yercss pacTBOPHMBIM KpaxMall, MOTOM «0OpyOKm»
MoMeNibye — JeKCTPUHBI, 3aTeM JAHcaxapujl, HO HE BCEM IMPUBBIYHAA caxapo3a, a JIpyrod —
MajbTO3a, WJIM COJOJOBBIM caxap. HakoHen, mpu pacmajge MaiabTO3bl 00pasyercsi IIIH0K03a,
BUHOTPAJHBIN caxap. ['0TOBBII MPOIYKT THAPOJIN3a YAaCTO COAEPIKHUT BCE MEPEXOIHBIEC BEIIECTBA; B
TaKOM BUJI€ OH U3BECTEH 0] HA3BaHUEM MATOKH.

K mnonoBuHe cTakaHa KpaxMmalbHOTO KIedcTepa 100aBbTe 1—2 uyaliHble JIOXKKH
pa3basienHol, npumepHo 10 %-Hoii cepHoli kucinoTel. He 3a0yapre: mpu pa30aBieHUM CEpHOU
KHCIIOTHI 00513aTeIbHO HYKHO JIUTh KUCJIOTY B BOAY, @ HE HA000pOT!

CwMmech kielicTepa ¢ KMCJIOTOM MOCTaBbTE KUISITUTHCS B KACTPIOJIbKE, IOHEMHOTY JI0JIMBAs
BOJYy N0 Mepe ee ucmapeHus. Bpems oT BpeMeHU OepuTe JOXKKOW MpoObI KUIKOCTH M, CIerka
OXJIa/IMB, KamaiTe Ha HUX pa30aBiIeHHBIM HOAHBIM pacTBOpoM. Kpaxmai, Kak Bbl IOMHHUTE, aeT
CUHEe OKpallliBaHUe, a BOT JEKCTPUHBI — KpacHO-Oypoe. UTo kacaeTcsi MajabTO3bl M TIIFOKO3BI, TO
OHM BOBce He okpammBatorcsi. Ilo mepe ruaponmusa nBer mpod OyneT MeHSTbCsA, a Korma
OKpaIllMBaHUE MOJOM HCUE3HET, HarpeBaHUE MOXHO MpeKpaTuTh. Bmpouewm, ans Gosee MOIHOTO
Pa3IoKEeHUsI MaJIbTO3bl UMEET CMBICI POKUIISITUTH CMECH €II€ HECKOJIbKO MUHYT.

[Tocne kunsYeHHs KUIKOCTh HAJJ0O HEMHOTO OXJIATUTh U MOCTENEHHO T00aBISATh B HEE MPHU
nepeMerrBaiuy okosio 10 r moporika mMesa, 4ToObI OJTHOCTBIO HEHTPAIU30BaTh CEPHYIO KHCIIOTY.
Cmecp mpu 3ToM OyneT BCIEHUBAThCS, MOTOMY 4YTO BO BpeMsSl PEAKIMH KHCIOTHI C MEJIOM
BBIJICJISIETCS. YTICKUCHBIA ra3. Kak TOJbKO BCIEHMBAHUE MPEKPATHTCS, MOCTABHTE IMOIYUYCHHYIO
KEJITOBATYIO JKUIKOCTh Ha ca0blil OroHb, YTOOBI OHA ymapuiach MPUMEPHO Ha JIBE TPETH, 3aTEM
ee ropsiueii npoQuIbTPyHTE ee Yepe3 HECKOJIbKO CIIOEB MAapJid, MOCJE Yero ymnapbTe KHUIKOCTb
erie pas, Ho Terephb 0oJiee aKKypaTHO, yKe HE Ha OTKPBITOM OTHE, a Ha BOJSTHOM OaHe (CMECh JIETKO
npuropaer). Y Bac IMOJYYUTCS TycTas Clajkas MaToka, OCHOBY KOTOpPOM COCTaBIIET IIIIOKO3A.
[IpumepHO Tak ke NaTOKy MOJY4aroT B OOJBIINX KOJMYECTBAX HA KPAaXMaJIONaTOYHBIX 3aBO/IAX.

I'moko3a yenoBeky HEOOXOJMMa, OHa — OJUH U3 TJIaBHBIX MOCTaBIIMKOB 3Hepruu. Ho B
xyiebe, B KapTOIIKE, B MAaKapOHaX COJEP)KUTCS MPEUMYIIECTBEHHO Kpaxmal, a B OpraHU3Me OH
MpeBpaIlaeTcs B TIIIOKO3Y MO/ AeHCTBUEM (PEPMEHTOB.

B namem ombITe cepHasi KMCIIOTa B MPOLIECCE Peakui He pacxojoBanack. OHa urpaia pojib
KaTajau3aTopa, T. €. BEILIECTBA, PE3KO YCKOPSIOLIEro Xoi peakuuu. Karanuruueckoe nencTBue
MPUPOAHBIX (PEPMEHTOB HAMHOTO CHJIbHEe, OHO Oosee IleneHanpaBieHHO. DepMEeHTOB OuYeHb
MHOTO, U y KaXJIOT0 M3 HUX CBOM, y3KMH ydacTok paboTsl. Hampumep, conepxamuiics B ClltoHE
(dbepMeHT amuia3a MOXET IpeBpallaTh Nojaucaxapya Kpaxmani B qucaxapua Manbtosy. [Ipocneaum
Ha ONBITE 3a JIeHiCTBHEM 3TOro (hepMeHTa.

JlucTumpoBaHHOM BOJION (a €clii €€ HET, TO KUISTYCHOM) C MUHYTY MPOIOJIOIIUTE POT —
MOJIYYUTCS PACTBOP CIIOHBI. DTOT PacTBOp MPOGUIBTPYHTE U CMEIIANTE ¢ PaBHBIM KOJIHMYECTBOM
KpaxMajapHOTO Kieictepa. [Ipobupky co cMechlo MOCTaBbT€ B CTakaH ¢ Temioi, okoso 40 °C,
Bozoi. Bpems ot BpeMeHu 6epute mpoObl ¢ H0I0M — M3MEHEHUE OKpaCcKH OyJeT TOUHO TaKUM XKe,
KaK TpH TUAPOJU3E C CEPHOW KHCIOTOM, HO peakius moimer OwicTpee. He moske yem uepes
YeTBEPTh Yaca Kpaxmall TUAPOJIU3YETCs 10 MAJIbTO3bI, U [IBETHAS PEaKIUs C HOJIOM MCUE3HET.

EcTb 1 coBCceM yx IPOCTOM OMBIT: MOMPOOYHTE JOJTO pa3KeBbIBaTh KyCOUYEK Oeoro xjieoa.
Bbl 3ameruTe, YTO BKYC €ro CTaHOBHUTCS CIIQAKOBAaTBIM. OJTO paboTaeT ¢epMeHT amuiiasa,
MpeBpalas B MaJIbTO3y Kpaxma, coJepsKaliuiics B xueoe.



CAXAP U3 OITMJIOK

CBoe Ha3BaHHe YIJIEBOJbI MOMYYHIU MO omuoOKe. [Iponsonuio 3To B cepequHe MpoILIoro
Beka. Torga cunranu, 4To MOJIEKYJIa JTI0O0TO caxapuctoro BemecTtBy oTBedaeT hopmyie Cup(H,0),.
Bce u3BecTHBIE TOT/Ia YTAEBOABI MOAXOAWIN IO 3Ty MEPKY, U popmyiy riaroko3bl CeH 206 mucanu
KaK C6(H20)6.

Ho mo3nHee ObUIM OTKPBITHI M TaKHe caxapa, KOTOpbIE OKa3aluCh HCKIIOYCHHEM W3
npaBuiia. Tak, SIBHBIM TMPEJICTAaBUTENh YIJIEBOJIOB paMHO3a (OHAa TOXKE JaeT peakiuio Momuiia)
umeer gopmyny CeHi20s. 1 XOTsI HETOUHOCTH B Ha3BaHHMM IEJOT0 Kjacca COeIWHEHUH Oblia
OUYEBUJHOW, TEPMUH «YIJIEBOJBD» CTaJl YK€ HACTOJBKO NMPUBBIUYHBIM, YTO €r0 HE CTaJld MEHSTh.
Bnpouewm, B HalM AHM MHOTHE XUMHKH MPEATOYUTAIOT HHOE HA3BAHUE — «Caxapay.

OpauH U3 caxapoB Mbl MOMBITAEMCS TOJIYYUTh U3 OMWJIOK TMIPOJIU30M, T. €. PA3JI0KEHUEM
BOJON. DTO OYEHb pACHpPOCTPAHEHHBIH XUMUYecKuil mpouecc. ONMUIKU U JPyrHe IPEBECHBIE
OTXOJIbl COZEpKAT YIJEeBOJ KIeT4aTKy (1estonosy). M3 Hee Ha TMIpOJIM3HBIX 3aBOAAaX T'OTOBST
TJIIOKO3Y, KOTOPYIO MOXHO HCIIONIb30BaTh 3aTEM I[0-pa3HOMY; dHalle BCEro ee cOpaKuBaloT,
IpeBpalas B CHUPT, MUCXOAHBIM MPOAYKT AJII MHOXKECTBA XMMMUYECKHUX CHHTE30B. bonbmias u
caMOCTOSITeNIbHAs ~ OTpacib  XUMHUYECKOM  WHAYCTPUM HOCHUT  Ha3BaHUE  TUAPOIU3HON
MIPOMBIIIJIEHHOCTH,

[Ipexxae uem BOCIPOU3BECTH MPOLIECC THIPOIN3a APEBECUHBI, MOMBITAEMCS TIOHATH, B YeM
€T0 CyTh, a TSI 9TOTO yJ00Hee OyJeT HauaTh HE C OMHIIOK, a C OTYPILIOB U JIYYHHOK.

BrimoiiTe cBexwuii oryper, HaTpuTe €ro Ha Tepke U BbDKMHTE COK. COK MOXKHO
OT(UIBTPOBATH, HO 3TO HE 00S3aTEIHHO.

[IpurotoBbpre B mpobupke ruapokcun meaun Cu(OH),. {ns storo no6aBpTe 2—3 Kamau
pactBopa MemHoro kymopoca k 0,5—1 mi pactBopa eakoro HaTtpa. K momydeHHOMY ocaaky
npubaBbTe pPaBHBII 00BEM OrYpEYHOTO COKa M BCTpSXHUTE MpoOupKy. Ocalok pacTBOpUTCA,
MOJIy4UTCs CUHUM pacTBop. Takas peakuus xapakTepHa JJIsi MHOTOATOMHBIX CIUPTOB, T. €. JJIS
CIIUPTOB, KOTOPBIE COAEPkKAT HECKOIBKO TUAPOKCUIBHBIX TPYIII.

Teneps HarpeliTe 10 KUMEHHSI (MU TTOCTABhTE B KUIAIIYIO BOY) MPOOUPKY C MOTyUEHHBIM
cuHUM pacTtBopoM. OH CHayaja MOXKEJITEET, 3aT€M CTAaHET OpPAaHXKEBHIM, a MOCIE OXJIAKICHHS
BBINIAJIET KpacHbId ocanok okcujpa mean CuyO. Drta peakuusi XapakTepHa Mg ApYyroro Kiacca
OpPraHMYECKUX COEIMHEHUN — JIJs ajbJAETHAOB. 3HAUMUT, B OTYpEYHOM COKE €CTh BEIIECTBO,
npeacTaBisioniee coboil ampAerua U CIUPT OAHOBPEMEHHO. DTO BEIIECTBO M €CTh TIIIOKO3a,
KOTOpasi TO CTPOCHHWIO TIPEACTABIISIET COOOW anmpaerujoctnupT. bmaromapst el y orypua
CJIAJKOBAThI BKYC.

Bbl, HaBepHOe, JOTaIbIBAETECh, YTO ITOT OMBIT COBCEM HE 00s3aTE€IbHO CTaBUTh UMEHHO C
cokoM orypua, OH XOpoIIO MOJIy4aeTcss W C JPYTUMHU CIAJKUMHU COKaMU—BHHOTPAJHbBIM,
MOPKOBHBIM, SIOJIOYHBIM, TPYIIEBbIM, MOXHO B35Th AJISl ONbITA U TYyaJIETHYIO OTYpPEUYHYIO BOY,
KOTOpasi mpoAaeTcs B mapProMepHbIX Mara3uHax. M, KOHEUHO, TPOCTO TAOJIETKH TIIFOKO3BI.

Tenepb BTOpOM MpeIBAPUTENBHBIN OMBIT; OCAXapUBAHUE JTYUYUHKH.

[IpuroroBbTE PAacTBOP CEPHON KUCIOTHI: K OJHOMY 00BEMY BOABI MpHIICHTE OAMH 00beM
KOHIICHTPUPOBAHHOMW CEPHOM KHUCIOTHI (HM B KOEM Cllydae He JIUTh BOAY B KHCIOTY!). B mpoOupky
C PacCTBOPOM OITYCTHUTE JIYYHHKY U HarpeuTe pacTBOp M0 KureHus. JIydnHka mpu 3TOM OOYTIIUTCS,
HO ONBITY 3TO HE MTOMEIaeT.

[Tocne HarpeBaHuUs BBIHBTE JIyYHHKY, OITyCTHTE €€ B APYTYIO0 MPOOHPKY ¢ 1—2 M BOJBI U
npokunaTuTre. B obenx mpoOupkax Temepb ecTh TOK03a. [IpoBeputh 3TO MOXHO, T0OaBUB K
pacTBopam ABe-TpU Karuld MEAHOTO Kylopoca, a 3aTeM U €IKHI HaTp — MOSIBUTCS 3HAKOMAasi CUHSIS
okpacka. Ecnu ke 3TOT pacTBOp MPOKUNSTUTH, BBHINAAET, KaK Mbl U OKHUJAIH, KPacHBIA 0CaJOK
okcuga meau Cu,O. Utak, riioko3a oOHapyskeHa.

To, uTro Hama JyyumHKa ocaxapuiach, U €CTh Pe3yJbTaT THAPOJIN3a LEJUTION03bI (a Ha ee
J0JII0 B IpeBecuHe npuxoautcst okono 50 %). Kak u npu ruaponnse kpaxmaia, cepHasi KUCI0Ta B
3TOM IpoLiecce HE PacXOAyeTCs, OHA UTPAaeT POJIb KaTalau3aTropa.

Hakonen, Mpl TOIONIIM K OCHOBHOMY OIBITY, KOTOPBIM OBLT OOCIIaH B 3arjiaBUU:
MOJIy4eHHE caxapa U3 OIMUJIOK.



B dapdopoByro yamiky HackIbTe 2—3 CTOJIOBBIC JIOXKKH JAPEBECHBIX OMWIOK U CMOYHTE UX
Bo0OM. J[006aBbTE elle HEMHOTO BOJABI M PaBHOE KOJIMYECTBO paHEE MPUTOTOBIECHHOTO pacTBopa
cepHoit KUCTOTHI (1:1), KUAKYIO KAIIUILy XOPOIIIO MepeMenianTe. 3aKporuTe KPBIIIKOW U TMTOCTaBbTE
B JYXOBKY Tra30BOM IUIUTHI (UM B PyCCKYIO MeUb) MPUMEPHO Ha Yac, MOXXHO HEMHOTO MEHBIIIE.

3areM BBIHBTE YaIlKy, JOJEUTE BOABI TOBEpXy M mepememaite. OTQuabTpyiiTe pacTBOp U
HeHTpanu3yite QuibTpar, 100aBiss K HEMY TONYCHBIH MEN WM W3BECTKOBYIO BOIY JI0 Te€X IOp,
[I0OKa HE MPEKPATUTCS BbIAEICHUE My3bIPHKOB YIJIEKHCIOro raza. OO0 OKOHUAHUU HEWTpalu3aluu
MOXXHO TaKXe CYJUTh, HCIBITHIBAS >KUIKOCTh JIAKMYCOBOW OyMaKKOW WM JK€ OJHMM W3
caMoJIeNbHbIX MHAMKaTOpoB. He Hajo xanaTh MHAUMKATOp MPSAMO B peaklUMOHHYI0 Maccy. Crnenyer
B3iITh MpoOy, OyKBalbHO 2—3 Kamiu, U TOMECTUTh €€ Ha CTEKJISHHYIO IUJIACTUHKY WU B
MaJIEHbKYIO TIPOOUPKY .

CopepxuMoOe 4YalIKd CJIeWTe B MOJOYHYIO OYTBUIKY, B30ONTalTe XHIKOCTh W JaiTe
MOCTOSATh HECKOJIBKO YacoB. Cynb(aT kanblus, oOpa3oBaBIIMICS MPU HEUTpaIU3alUU KUCIIOTHI,
OCSIIET Ha JIHO, @ CBEPXY OCTAHETCS PacTBOP IIHOKO3bl. OCTOPOKHO CIEUTE €ro B YUCTYIO YAILKY
(Jryd1ie mo CTEeKISIHHON NaJllouKe) U OTQUIBTPYHITE.

Ocranachk mocienHss onepaius — BbIapuBaHUE BOJbI Ha BOAsHON Oane. Ilocne Hee Ha
JTHE OCTAIOTCSl CBETJIO-JKEIThIE KPUCTAJUIBI TJIOKO3bl. VX MOXKHO mompoOoBaTh Ha BKYC, HO U
TOJILKO — MPOAYKT HEJOCTATOYHO YUCTHIN.

Wtak, Mbl BBIIOJHWIN YETHIPE ONEpPALMU: BapKy ONWIOK C PacTBOPOM CEPHOI KHUCIIOTHI,
HEUTpamu3aluio KUCIOThI, PUIBTPOBaHKE U BhIMapuBaHUe. IMEHHO Tak M MOJYYalOT TIIOKO3Yy Ha
THJIPOJI3HBIX 3aBOJIaX, TOJIBKO, KOHEYHO, HE B pap(OpOBHIX HYaIIKax...

N eme oaMH TNPOMBINUICHHBIM MPOIECC MBI MOXKEM BOCIPOU3BECTH 0€3 0COOBIX
3aTpyIHEHUI: PEBpaTUM OMH caxap B JBa JAPYTHUX.

[Ipu nonrom XxXpaHeHUMM JOMAIlIHEE BapeHbE YacCTO 3aCaxapuBaeTcs. IJTO MPOUCXOAUT
MIOTOMY, 4TO caxap Kpucramiuizyercs u3 cupona. C BapeHbEM K€, KOTOpOE MPOJAETCsl B Mara3uHe,
Takag Oena ciydaercs ropasio pexe. Jlemo B TOM, YTO Ha KOHCEpPBHBIX 3aBOAAX, KpoMme
CBEKJIOBUYHOTO WJIM TPOCTHUKOBOrO caxapa caxapo3sl Ci2H»Opj, ucnons3yroT u napyrue
caxapHuCTble BEIECTBa, HApUMep MHBEPTHBIM caxap. UTo Takoe MHBepCHUs caxapa U K 4yeMy OHa
IIPUBOJIUT, BBl Y3HAETE U3 CIEAYIOLIETO OIBITA.

Hanetite B npobupky unu B crakad 10—20 r cimaboro caxapHoro pactBopa u J00aBbTE
HECKOJIbKO Kamellb pa30aBiIeHHON CoisHOM KucioThl. Ilocnme 3Toro HarpeBaiiTe pacTBOp Ha
KHUIISIIEH BOASHOW OaHe MHHYT JECATh-TIATHAINATh, a 3aTeM HEHUTPATM3YWTE KHUCIIOTY, JIydYIle
Bcero kapOonatom marausg MgCOs;. B antekax mpojaroT Tak Ha3bIBaeMylo O€yl0 MarHesuio,
BEIIECTBO HECKOJIBbKO Oo0Jiee CIOKHOIO COCTaBa; OHA TOXE roauTcsa. B kpaiiHem ciiydae MOXKHO
B3:Th U nuTheByl0 cony NaHCOs, HO Torga B pacTBOpE OCTAHETCS MOBAapEHHAsl COJIb, KOTOpas ¢
caxapoM Kak-TO HE TapMOHUPYET...

Korna mnpekpaturcs BbIAENEHHE Iy3bIPbKOB JMOKCHIA YIJIEpoAa, JalTe >KUIKOCTH
OoTCTOSAThCS. Ha BCSAKMM ciaydail mpoBEphTE€ HWHAMKATOPOM, IMOJHOCTBIO JIM HEUTPaIM30BAIACH
kuciota. CielTe OTCTOSBIIYIOCS )KUIKOCTh U TIONPOOYyiiTe ee Ha BKYC: OHA MOKAXETCs BaM MEHee
CJIaJIKOM, YeM HCXOJHBIN pacTBOp (ISl CpaBHEHHUS] OCTaBbTE HEMHOI'O MIEPBOHAYAILHOTO PacTBOpa
caxapa).

B rotoBoM pacTBOpe MpakTUYECKHM HE OCTaOCh Caxapo3bl, 3aTO MOSBUIMCH JBa HOBBIX
BEIIECTBAa — IJIIOKO3a U (PpyKTO3a. DTOT MpOIecC U HA3bIBAeTCs MHBEPCUEH caxapa, a MOJy4YeHHas
CMECh — MHBEPTHBIM CaXapoM.

W BOT uTO MIOOOMBITHO: BHEIIHE PEaKUUI0 HUYEM He OoOHapyxuThb. U 1BeT, U 00beM, U
peakuusi cpeabl OCTaloTcsl NMpeXHUMHU. He BbimensioTcs HU rasbl, HU ocaaku. M Tem He MeHee
peaxIys UAET, TOJIBKO JJIS ee OOHapyKEHUsI HY>KHBI onTHUeckue rnpudopsl. Caxapa — ONTHYECKU
aKTUBHBIE BEIECTBA: Jy4 TMOJSIPU30BAHHOTO CBETa, MPOXOJsS 4Yepe3 HX pacTBOpP, H3MEHSET
HaIpaBJICHUE NOJIIPU3aLMU. ['0BOPAT, UTO caxapa BpallaloT IUIOCKOCTh MOJISPU3ALUH, IPUYEM B TY
WIM WHYIO CTOPOHY, U Ha BIOJHE ONpEeIeNeHHbIM yron. Tak BOT, caxapo3a BpallaeT IMIOCKOCTh
MOJISIPU3ALIMYU BIIPABO, a TIIIOKO3a U (PPYKTO3a, MPOIYKTHI €€ THAposin3a,— BieBo. OTCIoa 1 CI0BO
«MHBepcus» (MO-TAThIHU «IIEPEBOPAUHBAHHE)).



Ho, mockonbKky ONTHYECKUX MPUOOPOB B HAIIEM pPACHOPSHKEHUHM HET, MOompodyeM
YAOCTOBEPUTHCA XMMHYECKMM MyTEM B TOM, YTO B3SATHIM caxap MU B CaMOM J€lie€ IMpeTepren
n3MeHeHnsd. K HMcXoqHOMy M MOJIYyYEeHHOMY pacTBOpaM caxapoB J00aBbTE HECKOJIBKO Karleib
pacTBOpa METHIIEHOBOTO CHHETO (MOXHO B35Th CHHHE YepHUJIA JIJIsl aBTOPYYEK) K HEMHOTO clIaboro
pacTBopa Jiro00# menoun. Harpeiite mcciemyemble pacTBOpBl Ha BOJIsHON OaHe. B mpoOupke ¢
OOBIYHBIM CaxapoM HUKAKUX HW3MEHEHUH HE MPOU30HAET, a BOT COACPKUMOE NPOOHPKH C
WHBEPTHBIM CaXxapoM CTaHET MOYTHU OECIBETHBIM.

WNuBepTHBIN caxap ropa3io MeHbIIE, 4eM OOBIYHBINA, CKIOHEH K KpucTaum3anuu. Ecim
OCTOPO’XHO BBITIAPUTH HA BOASHOW OaHE €ro pacTBOp, TO TOJYYUTCS TYCTOW CHPOII, BHEITHE
HEMHOI'0 HanoMuHaromui mea. [locne oxnaxx1eHnus OH He KPUCTAIIU3YyETCsl.

KcraTtn, mo0uMbIii BceMu MYENIUHBIA MEJ] Ha TPU YE€TBEPTU COCTOUT U3 TEX K€ yTIEBOJOB,
YTO U WHBEPTHBIA caxap,— U3 TIIOKO3bl U (PYKTO3bl. VICKyCCTBEHHBIH MeJ Takke AeNaloT Ha
OCHOBE MHBEpTHOro caxapa. KoHedHo, Ham cupon OT Mela OTJIMYaeTcsl, W 3HAUYUTEIbHO —
TJIaBHBIM 00pa3oM, OTCYTCTBHEM 3amnaxa. Ho ecnu k Hemy 100aBUTh HEMHOT'O HATypadbHOTO MEAa,
TO 3TOT HEAOCTATOK MOXHO OTYACTH YCTPAHUTb.

Ho mouemy Obl He HaroTOBUTH AOMa MOOOJBIIE HEKPUCTAIIU3YIONIETOCS CUPOIa, YTOObI
BAapUTh HA HEM BapeHbe? YBBI, MOJHASL €r0 OYUCTKA OT MOCTOPOHHUX BEIIECTB 3aTPYyIHUTEIbHA, U
HET TrapaHTHUH, YTO €€ yAACTCs I0BECTU 0 KOHIIa. Bo BCAKOM ciyuyae, pUCKOBaTh HE CTOMT.

YAIIIKA YA

[Tocne caxapHoro cupomna, BapeHbs U Me€Ja, KOTOPbIMH Mbl 3aHUMAJUCh B MPEIbIAYLIUX
IJIaBaX, €CTECTBEHHO OyJeT mepedTH K yaro. Bpiienum M3 yas BEHIECTBO, KOTOPOE IOJbIMAET
KU3HEHHBI TOHYC U Oomput. Peub maer o kodeuHe (3TO BEUIECTBO CHayana ObLIO HAWIEHO B
KO(PeHBIX 3epHAaX, TaM €ro eIile 0OoJIbIe, YeM B YaAMHBIX JIUCTHSIX).

Ctporo roBops, B 4ae €CTh HECKOJIbKO TOHU3HPYIOIIMX BEIIECTB — BUTAMMHBI, d3(PUPHBIC
Macia u T. 1. Ho Beaymas posib MpUHAIISKAT KOPEenHy, U3 Kiacca alKaJouoB (3TO OOMIMPHBIN
KJIaCcC a30TCOAEpKAIIUX OPraHUYECKUX COCIUHEHUH; B HEr0 BXOSAT TaKKe HUKOTHH M3 Tabaka,
MallaBepyH U3 Maka " T. 11.).

Jlnst onbiTa motpedyercs papdopoBwIil WU METANTUYECKUA TUTENHh (MOXKHO HCIIOIb30BaTh
000 TTOAXOISAIINN METAJUTMYECKUN COCY/, KENATeIbHO HE TUIOCKUM, a BRICOKUMN, BPOJIE CTaKaHA).
B Hero nosioxkuTe U3MENbUYCHHBIN B CTYIIKE YEPHBINA Yaid — OKOJIO YaHOM JIOKKH — W PUMEPHO 2
I' OKCHJla MarHus. JTO BEIIECTBO MPOJAIOT B alTeKax, OOBIYHO MOJ HA3BAHHUSIMH <(OKXKEHas
Mar”esus», «OKUCh MarHus». Cmernaiite o6a BellecTBa W IMOCTaBbTE€ TUTENb Ha OroHb. Harpes
JOJKEH OBITh YMEPEHHBIM, HE CIIMIIKOM dHEprudHbIM. CBepXy Ha TUTENh WIH CTaKaH MOCTaBbTE
(bapdopoByIo HalIKy WK Ipyroi MoJo0HBIN cocyl, HAapUMeEp PO3ETKY AJI BapeHbs, U HaJleWTe B
Hee XOJOMHOW BOABL. B mpucyTcTBHM OKcHIa Maraus KOopewuH OyAeT BO3TOHSTHCS, T. €.
MpeBpalaThCcsl B Map, MUHYS CTaauio *kuakocTu. [lomagas Ha XOJOJHYIO MOBEPXHOCTb, KO(EenH
BHOBb BEPHETCS B TBEPJOE COCTOSHHE M OCSAICT HA JIHE YAIllKW WU PO3ETKH B BUIEC OECIBETHBIX
Kpuctaios. [IpekpaTuTte HarpeB, OCTOPOKHO CHUMUTE YAIlIKy C TUTJIS U COCKPEOUTE KPUCTAILIBI B
YUCTYIO CKJISIHKY.

A xak yOeauThCs B TOM, 4YTO IEpel BaMU JACUCTBUTENbHO KodewH? [lmst 3TOTO ecTh
KpacuBasi KayeCTBEHHasl peakius. HeckolbKo KpHCTAUIOB TOJNOXUTe Ha (apdopoByro mim
KepaMUYECKYIO TUIACTUHKY (CTOIUTCSI OCKOJIOK OT KadeabHO! MIINTKK) U KaTHUTE OJHY-[BE Karliu
KOHIIEHTPUPOBAHHON a30THOU KHUCIOTHL. (C KOHIIEHTPHUPOBAHHBIMU KHCIOTAMH HAJIO0 OOpamiaThCs
npeaesbHO ocTopoxkHO!) Harpesaiite mimacTUHKY 0 TEX MOp, MOKa CMECh Ha HEMl HE CTaHET CYXOM.
Kodenn mpu 3TOM OKHCIUTCS W TPEBPATUTCS B 3aMETHYIO, OPAH)XEBOT'O IIBETA, aMaJHMHOBYIO
KHCJIOTY.

Ho »t10 nHe Bce. IlonpoOyem HeiTpanm3oBaTh KHUCIOTY, 100aBUB K HEH Kamenb JecsTb
KOHIIEHTPUPOBAHHOTO pAacTBOpa amMMmHaka (HE amnTeyHoro, a TaKoro, KOTOPbIM Mpojaaercs B
XO3AWCTBEHHBIX MarasuHax). [Ipu HeWTpanusamuu obpa3yercsi Cojb OYEHb KPAacHBOTO, KPacHOTO,
MepeXoAEero B MypIypHbIM, IBeTa. Takas COJb HOCUT HAa3BaHWE MYPEKCUAA, a pPEeaKIusi—
MYPEKCHIHOM.

JlanpHele OnbpITHI C YaeM JIy4dlle CTaBUTh B XHMHUYECKOM KpyXKe: OHM TpeOyioT U



XOpOIIUX HABBIKOB, U TAKHX BEILLECTB, KOTOPBIX AOMa OOBIYHO HE ObIBaeT. Mbl OyZieM BBIICISTH U3
qasi TyOMJIbHbIE BEIECTBA — TaHM[bI, @ U3 HUX MOJIYYHM TaHHH, CMECh BEILECTB, UCIOJIb3YEMbIX
JUIst TyOneHus Ko (0TCro/la M Ha3BaHHe — JyOMJIbHbBIE BEIIECTBA), IPOTPABIMBAaHUS TKaHEN Nepes
KpallleHUeM, B MEIUIMHE — KaK BsDKYILEe CPEJCTBO; BCIIOMHUTE BSKYIIMHA BKYC KPEMKOTO 4asl.
(3ameTuM, 4TO JUJIsl MPOMBIIIJIEHHBIX LENEeH €cTh ApPYTrHUe, HeCheAOOHbIE MCTOUYHUKM TaHWMHA —
YEepHWIbHbIE OPELIKHU, TN TraJljIbl, CyMax M T. [1.).

Wrak, MbI nonbITaeMcs U3BJIeYb TAHUH U3 3€JIEHOr0 4asi. [Ipu oTCyTCTBUU 3€1€HOr0 MOKHO
B34Th M YEPHBIN Yaif, HO B HEM TaHUOB CYLIECTBEHHO MEHBbIIIE.

Manenbkyto nauky 3esneHoro 4as (50 r) 3aneiite B KacTprojibke 1mosoBuHoM crakana (100 r)
KUIATKA U KUISITUTE HA HEOOJIBIIOM OrHE OKOJIO 4aca, YTOObI KaK MOYHO IOJIHEE HKCTPAarupoBaTh
pacTBopuMBIe BemiecTBa. PacTBOp OTGMIBTpYHTE Yepe3 HECKOJIBKO CJOEB Mapiu WIH dYepes
XJIOMYaTOOyMa)KHYIO TKaHb, CJIOKEHHYIO BIBOE; OCaZOK Ha (HIbTpE MPOMOMNTE JOMOJHUTEIHHO
ropsiueit Bogoi (moscrakaHa). Bel momy4ure 0Kosio cTakaHa eJlTo-3€JI€HOT0 pacTBOpa.

Buecute B xunkoctb 15—20 r amerara CBHHIIA WJIM COOTBETCTBYIOIEE KOJIUYECTBO
CBUHIIOBOW NMpuMoOUKU. MIMeliTe B BUy, UTO alleTaT CBUHIIA HE JIOJKEH IONa/laTh B POT: OH MOKET
BBI3BaTh OTpaBJIeHUE. AKKYpaTHO CJIEHTE JKUAKOCTb, K OCAaJAKy N00aBbTE CTakaH ropsiued BOJBI,
pasmernaiiTe, gaite OTCTOATHCS M clieiiTe BHOBb. lloBTOopuTe 3Ty omepammio 3—4 pasza, 4TOOBI
yIaIUTh MOHBI cBUHIA. [IpoBepbTe, NEHCTBUTENBHO M OHHM YAAJEHBI, B3sIB MPOOY >KUAKOCTH U
n00aBUB K HEW B NMpoOMpKE HECKOJbKO Kareilb pa30aBiIeHHOM cepHOW KUCIOThHL. Eciam cBHHel
OCTaJICs, PacTBOpP MOMYTHEET; B 3TOM Cllyyae HY)KHO HOBTOPUTH MpoMbIBKY. Korma npoba Oyxer
OTPHIIATENLHON, OTHUIBTPYHTE OCAIOK (3TO — TAaHHAT CBHMHIIA) Yepe3 CTEKIOBaTy W Ha (puibTpe
npomoiite 50 min mpumepHo 1 %-Horo pactBopa cepHoil kuciaoTel. CoOGpaB pacTBop,
HEUTpaNU3yiTe KUCIOTY, 100aBssis 1o kKarmisiM 0,5 %-Hblil pacTBOp THAPOKCHA Oapusi, TOCIE Yero
oT(punpTpyiiTe BHIMABLINI OCaZ0K cynbdara Gapus.

OcTtaBumuiics Mpo3payHblii pacTBOP COAEPKHUT YailHBIM TaHMH. YHapbTe €ro Jocyxa Ha
BOJIsiHOM O6aHe. OcTaBIIMiCS HA JHE TAHUH COCKPEOUTE U U3MENIBbYUTE B IOPOILIOK.

BoT HECKOJIBKO KpacHBBIX pEakLMi ¢ TAHWMHOM (IIOCKOJIBKY y Hac €ro HEMHOIO, 'pamma
TpH, OyJIeM pacxo0BaTh €r0 OCMOTPHUTENHHO).

[Ipumepno 0,5 r tanuna pactBopute B 40 mu1 Boxbel. Kak Toiabko BBl 100aBUTE pacTBOp
xynopuaa xenes3a (II1) wim npyroi conmu TpeXBaJIGHTHOTO KeJe3a, )KUAKOCTh Cpa3y MOYepHEET. ITO
— CTapuHHBIC YEpHUJIA, TOJIBKO TaHUH JUIsl HUX TOOBIBAJM M3 JTyOOBBIX (YEPHUIIBHBIX) OPEIIKOB,
HapOCTOB Ha JIUCTHAX M MOJIOJBIX Mo0erax ayoa.

Eme onun sipkuii oneiT: okosio 0,3 T TaHMHA MOJIOKUTE B MAJICHbKYIO IPOOMPKY U KaITHUTE
TPH KAl KOHIICHTPUPOBAHHOM COJITHON KUCIOThI. O0pasyercs diaobdadeH — BemecTBo KpacHOTo
LIBETA.

Jlanee mob6aBbTE HEMHOTO TaHWHA K pacTBOPY HUTpaTa cepedbpa AgNO; (Jsammca); TonuTes u
JSIMUCHBIA KapaHnam u3 antekd. Ha 3ToT pa3 BeImazeT ocaJok TaHHaTa cepedpa. Y Hero Oypslid
LBET.

W nocnennuii onbIT ¢ TaHUHOM. B 2 %-HOM pacTBOpe COJISTHOM KUCIIOTBI pACTBOPUTE OKOJIO
0,3 r BaHWIMHA (MJIM COOTBETCTBEHHOE KOJIMYECTBO BAHUJIBHOTO caxapa) U 100aBbTE BTPOE MEHBIIIE
TaHWHA. MaJlnHOBOE OKpallMBaHUE HE 3aMEJUINT MOSBUTHCA. DTO XapaKTEpHasl peaklys HE TOJIbKO
Ha TaHUH, HO W BOOOIIE Ha BEIECTBA M3 Kijacca KaTEXWHOB, K KOTOPHIM MPHUHAIJIEKAT MHOTHE
yOWITbHBIE BEIIESCTBA.

KOCTU—B AEJIO!

VY xopoieil X03sMK1 KOCTH HE MPOIAAaoT — M3 HUX MOXKHO CBApHUTh OYJIbOH, J1a K TOMY
K€ OueHb Kpemnkui, Ecnm ke KOCTM BapuTh J0JIr0, a MOTOM OTBap OCTYIUThb, TO HOJIYYHUTCS
CTyJeHb. Mexay Npo4yuM, CTyJAE€Hb—IIOHSATHE HE TOJIBKO KYyJIMHApHOE, HO MU XHMHUYECKOE.
OOmmpHass Tpynna KOJUIOMAHBIX CHUCTEM Ha3BaHa CTYIJHSAMHM B UECTb II€PBOIO CBOETO
MIPEICTaBUTENSI — MSCHOT'O CTYIHS.

Crynenp u3 KocTei oOpaszyercs Ojarojapsi TOMy, Y4TO B KOCTSX COJEPKHTCS 0c000e
0enKoBOE BEIIeCTBO - kenmaTuHa. OHa, KCTaTH, MPOAAETCS B MPOJOBOJBCTBEHHBIX Mara3uHax B
XOpOIIO OYMIIEHHOM BHe. M TexHuyeckas, ¢ IPUMECSIMHM, KeJaTHHA TOXE IpPOAAETCs B



Mara3uHax, HO HE B IIPOJIOBOJIbCTBEHHBIX, a B XO3SHCTBEHHBIX, 1 HOCUT Ha3BaHUE CTOJISIPHOIO WU
YKUBOTHOTO Kiies. Ero-to u npurotoBum u3 kocteil. IlunieByto xxenaTuHy HaMm, K COKaJCHUIO, B
JIM yAacTcs IPUTOTOBUTD, €€ OYMCTKA CIUIIKOM CJIOXKHA.

HeMHoro chIpbIx KocTell 3aBepHUTE B TPSTKY U pa30eiTe HX MOJIOTKOM, YTOOBI MOTYUUIIHChH
KOCTSIHbIE KPOIIKH. DTH KPOIIKHA HAJ0 00s3aTelIbHO OCBOOOAMTH OT >kupa. JKup, Kak Bl 3HaeTe,
XOpOIIO pacTBopsieTcst B OeH3uHe (He 3a0yabTe, 4yTo OeH3MH orueomnaceH!). 3aneiiTe KOCTSHbIE
KpOIIKK OCH3MHOM, IEpEeMEIIaiTe M OCTaBbTE Ha Moidaca. [loToMm cielite OeH3MH U HECKOJIBKO pa3
IIPOMOMTE KOCTH TOpsAYEH BOJOM.

Tenepp MpUroToBUM M3 00E3KUPEHHBIX KOCTEH oTBap. s 3Toro HeoOs3aTeNbHO OpaTh
KacTPIOJIO, TOJUTCS W IyCTash XOpOIIO OTMBITas KOHCepBHas OaHka. BapuTh KocTu B BOjAE Hauo
JI0JITO, a MOTOM HIPUJETCS €llle YBapuBaTh OTBAp Ha HEOOJBIIOM OTHE /10 TE€X MOp, MMOKAa OH He
CTaHET TYCThIM U BSI3KUM.

Tenepy HaOepurech TepreHus. [locTaBpTe OTBap B CyXO€ W TEMJIOE MECTO M BpPEMsl OT
BPEMEHU MOIIsAbIBaiiTe HAa Hero. Yepe3 HECKOIbKO JIHEW OTBAp BBICOXHET U MPEBPATUTCS B
KOPUYHEBBIN CTOJIAPHBIN KJI€H. XOTS BHEIIHE OH U KaXXETCS CYyXHM, OJHAKO COJEPKUT HEMAJIO
CBS3aHHOM BOJIbI, KOTOPYIO XKejaTMHa morioTwia mnpu Bapke. [lorom, kKorma Bbl pemiure
BOCTIOJIB30BaThCS KJIIEEM M HAarpeeTe ero Ha BOASHOW OaHe, 4acThb CBS3aHHOW BOJBI BBIACIUTCS, U
KIeit Oyaet HaOyxaTh.

TakuMm KjeeM BHOJHE MOXXHO CKJIEMBAaTh PA3IUYHbIE JIEPEBSHHBbIE MpPEIMEThl. A BOT JUIs
HalUX JAJIbHEUIINX OMBITOB OH HEJOCTATOYHO YKCT. VX Jydine cTaBUTh C TOTOBOM JKEJIaTUHOM, U3
MarasuHa.

UToOBl MPUTOTOBUTH PACTBOP KeNATUHBI, Monoxkure 10 r mopoiika B 4eTBEPTh CTaKaHa
XOJIOTHOM BOJIbI M IaliTE€ €My KaK CJIE€IyeT pa3MOKHYTh U HAaOyXHYTh; Ha 3TO YHJET HE MEHEe Jaca.
3areM HarpelTe cmech npuMmepHo no 50 °C u, momemmuBasi, MOJOKIUTE, NOKA XKEJIATHHA HE
pacTBOpPUTCS MOJHOCTHIO. YacTh pacTBOpa BBUICHTE TOHKUM CJIOEM Ha MOJUATHICHOBYIO IUICHKY
(He Ha CTEKJI0O — OT HETO BBl MIOTOM JKEJIATUHY HE OTOPBETE) U XOPOLIO BBICYLIUTE HA BO3ayXe. Y
BAaC TMOJIYYHUTCS TOHKUH JKEIaTUHOBBIN JHCTOK, U3 KOTOPOTO AJIS MyIIero 3G peKTa MOKHO BBIPE3aTh
cuitydT pblOkH. [lomoxkuTe 3Ty pHIOKY Ha MPOMOKATENbHYI0 OymMary M OCTOPOKHO MOJBIIIUTE Ha
Hee. PpiOKa HauHET WM3BMBATHCS U CBEPTHIBAThCS. Baie OpixaHue YBIaXHSET JIMCTOK C OJHOU
CTOPOHBI, OH YBEJIMUMBAETCS B 00bEME U CTPEMUTCS] H30THYTHCS.

VY naOyx1el elaTHHBI €CTh U TaKoe MHTEPECHOE CBOMCTBO: OHA MO3BOJISCT MOIYYHUTH U
HAJI0JIT0O COXPAHUTH KPACUBBIN JIeAAHOU y30p. [IpUroToBbTe pacTBOp Tak *e, Kak B MPEAbIAYIIEM
OTIBITE, TOJBKO JKEJIATUHBI BO3BMHUTE B JIBA-TPU pa3a MEHbIIe (WM pa30aBbTe€ OCTATKU IMPEKHETO
pacTBopa Teruion Bozoi). Terblid ele pacTBOp BBUICHTE Ha CTEKJISHHYIO TJIACTHHKY W Cpa3y ke
MOCTaBhTE € JIN0O Ha X0/ (3UMOif), MO0 B MOPO3WIHHHK, B CAMOE XOJOIHOE ero MecTo. Bona
OyIeT BBIKPUCTANIM30BBIBATHCS B BHJE JICASHOTO y30pa, Kak 3UMON Ha okHax. Eciu octaBuTh
JKEJIAaTUHOBBIA CTYyACHb HAa MOpO3€ Ha HECKOJIbKO JHEH, JIeJ IOCTENEeHHO ucnapurcs. Jlaire
JKEJIaTUHE MEMJICHHO OTTAsITh — M OHA COXPAaHUT OTIEYATOK JIEASHBIX KPUCTAIIIOB.

[lepeifinem Temepb K NPUTOTOBICHUIO MHUHEpPAIbHBIX yaoOpeHuil. Benp ocHoBa
OonpITMHCTBA KOcTe — docdoput (a 3yOHBIX KocTeld — amaTtuT). Ha 3aBoje W3 MUHEpaioB
¢dochoputa u anaruta roToBAT pochopusie yaodpenus. [Tonpodyem npeBpaTUTh KOCTH B IPOCTOM
cynepdocdar.

Koctu cHavanma kak cleyeT NpOKaJUTe Ha OrHe, 4YTOOBl BBHITOPENM OpPraHUYECKHE
COEIMHEHUSI—OHU HaM OyayT ToJibKo rmomexoil. [locie npokanuBanus octanercs GocdaT KaabIus
Ca3(PO4), — dochopur. Heckonbko YUCTBIX O€NBIX KYCKOB IMPOKAIEHHOW KOCTH OTICIUTE U
W3MENbYUTE B MOPOIIOK — CHAdajla ¢ MOMOINBI0 MOJIOTKA, @ MOTOM PAacCTUPAHUEM B CTYIIKE.
Cwmemaiite 50 r 3Toro nopomka ¢ 3—>5 r Mena, IOMECTUTE CMECh B YHCTYIO CKJISTHKY M BIICHTE B
Hee 20 T 70 %-HOl cepHON KHUCIIOTHI; €llle pa3 HarlOMHUHAeM: MpU pa30aBICHHUU JIUTh KUCIOTY B
Bony! Kucnory x cmecu kocteil M Mena Hago NMpHOABIATH MMOCTENEHHO, BCE BPEMsI YHEPTUYHO
repeMenInBas CTEKISTHHON nmaioukoil. CMech OBICTPO pa3orpeercs, MPEBPaTUTCS B MACTy, a 3aTEM B
cyxoit 6enbrii mopomok—cynepdocdar Ca(H,POs4),. Ha ero obpazoBanue yliaeT okoo Jaca.

Ho mnouemy xe ¢ochopur cam mo ceGe HEYacTO NPHUMEHSIOT Kak yaoOpeHue, a



npeanounTarot emy cynepdocdar? UtoOsl MOHSITH 3TO, IPOJISIIAEM EIIe OJUH OTIBIT.

BosbmuTe nBE CKISHKA C BOAOH M MOMECTUTE B OJHY HEMHOTO HM3MEJIbUYEHHOW KOCTH
(dpochopura), a B apyryro — yxke moirydeHHoro cymepdocdara. [Topomok dochopura OvICcTpO
OCSIIET Ha JIHO, U €ro MepBOHayalbHbI 00beM He u3MmeHutca. Cymepdocdar xe moaBepraeTcs
TUIPOJIN3Y, HAMHOIO YBEJIMYMBAETCSI B O0OBbEME M OCEJAET HE cpas3y, a MENJICHHO, B TEUEHHE
HECKOJIbKUX 4acoB. DTO CBOMCTBO MomoraeT cymnepdocdary XOpolIo paclpeneniaTbcs B MOYBE U
JI0JITO B HEM yI€P>KUBATHCH.

VX ecnu Bbl MOJIYYWIH caMoJielbHOE YyaoOpeHwe, Hajo Obl, BUIUMO, Pa3yMHO HM
BocnoJib30BatThcs. [lompoOyiite ymoTpeOWTh €ro A MOAKOPMKM KOMHATHBIX pacTeHUM u
MOCIIENTE 32 X POCTOM; HE 3a0yAbT€ TOJBKO OCTaBUTH KOHTPOJBHBIE OOpasllbl pacTeHUU ais
CpaBHEHHUA. A €Ille MOXXHO TMOJKapMJIUBATh APYTYIO TPYINIy KOHTPOJBHBIX PACTEHUNW TOTOBBIMU
ynoopenusiMu, pabpuaHOTrO Ipou3BoAcTBa. IHTEpECHO, HAMHOTO JIM OHU JIy4Ill€ CaMOIeTIbHBIX?

OTYEI'O AT'O4BbI ITYCKAIOT COK

Korna pactenue 3acbixaer, KOTJa JIUCThSI €ro KEJITEI0T, 3TO 03HAYAET, YTO PACTUTEIbHBIM
KJIETKaM He XBaTaeT Bojbl. Ho Kaxkas kieTka 3akitoueHa B 00010uky-MeMOpany. Kakum obpazom
BIIUTAaHHAs KOPHSMHU Bjara MpOHUKaeT 4depe3 o00yiouky B KkieTky? M uTo 3acraBiseT BOIy
JIBUTATHCS IPOTHUB CHJIBI TSIKECTH, CHU3Y BBEPX, OT KOPHEH K JIUCThSIM?

[Ipexxne dYem MOMYYUTh OTBETHI HA OTU  BOMPOCHI, TOCTaBUM
MIpeIBAPUTENIbHBIE OMNBITHI ¢ MEMOpaHOM, YeM-TO HAIOMUHAIONIEH KJIETOYHYIO
000JI0UKY.

Ecnu nBa pactBopa paszieneHsl IIIOTHON NEPETOPOAKOM, TO OHU, KOHEUHO,
He cMemmBaioTcs. Ecnm ke meperopoakud HET BOBCE, TO PacTBOPHI, HAMPOTHUB,
CMEIINBAIOTCS caMU I0 cebe, axe eciu UX He mepememuBars. Hy, a yto ecnu
Meperopo/iKa MoxynpoHuaecMmas?

Bor 310 W Oyner mpeaMeTroM OmbiTa, a MOJYIMPOHHWIIAEMON MeMOpaHOM
MOCITY>KUT JIUCTOK MepraMeHTa win neuiodana (HO He monudTuiieHa). YToObl oH
puoOpes HHTEPECYyIoIIMe HaC CBOWCTBA, €ro HaJI0 MOJEPXkKATh B BOJIE, TIOKA OH HE Pa3MITYHUTCS.

[IpuroToBbTE CaxapHbI CHUPOIN — HACBIIMIEHHBIA pAacTBOpP caxapa, HACTOJBKO T'yCTOM, YTO
caxap Oosble He pacTBopsieTcs. beicTpee u yqoOHee TOTOBUTH TaKOW pacTBOp B Tropsyeil Bone.
Haneiite cupon noBepXy B cTakaH, NPUKPOWTE PAa3MOYEHHBIM JIMCTKOM U TYTO MEPEBSKUTE.
Crnenure, 9TOOBI MO TUIGHKON HE OCTAIOCHh MY3BIPHKOB BO3ayXa. CTakaH MOCTaBbTE B OAHKY WM B
KacTpIOJIIO ¢ BOJIOM (BOJa JOJKHA MOKPBIBAThH CTaKaH) U OCTaBbTE HA HECKOJbKO yacoB. Korja Bbl
BHOBb IIOCMOTPUTE Ha CTAaKaH C CHUPOIIOM, TO Cpa3zy 3aMETUTE, UTO IJICHKA, KOTOPOH OH 3aKpHhIT,
pasayrack: HaJ CTaKaHOM Kak Obl 00pa3oBaJiCs My3bIPh.

YroObl MOHATH, YTO MPOU3OILIO, HAIO TMPEKIE BCEro YICHUTH cebde, YTO TaKoe
noJynpoHuiiaemMasi MeMOpaHa. 9To Takasl MJIeHKa, KOTopas 3aJep>KUBAET OJJHU MOJIEKYJIbI U B TO K€
BpeMsi ipornyckaet apyrue. U nemnodanoBas, U nepraMeHTHAsl JICHKA MOPUCTHI, HO MOPHI B HAX
HACTOJBKO MaJbl, 4TO /AJIi MOJIEKYJ caxapa OHU HempoHunaembl. [lo oGe cTopoHbl Hamein
MEPEropoJIKM €CTh BOJIa, HO C TOH CTOPOHBI, TJI€ HAXOAUTCS PACTBOP caxapa, Ha Ka)XJbld y4acTOK
MOBEPXHOCTU MPHUXOAUTCA MEHbIIE MOJIeKys BoAbl. [1oaTOMy co cTOpoHBI BOABI Yepe3 MeMOpaHy
MPOXOMUT OOJNbIIe MOJEKYJI, W 3TO NPHUBOJUT K TOMY, YTO OOBEM IMKHUAKOCTH B CTaKaHe
yYBEJIMYUBAETCS U, CJEAOBaTENIbHO, IMOJyINpOHUIaeMas IUIeHKa pas3ayBaerca. B mpupome Bce
CTPEMUTCSl K PaBHOBECHIO, B JITAHHOM CJIy4a€ — K BBIPABHUBAHHUIO KOHIEHTpaluu pactBopoB. U
BCKOpE PaBHOBECHE HACTYMAET: CKOJBKO MOJIEKYJ BOJIbI MOCTYIAET B CTAKaH C CUPOIOM, CTOJIBKO
K€ M3 HETO U BBIXOAMT B HAPYXKHBIN cocy. [103TOMY Mmy3bIph MOTydaeTcsi HE CIUIIKOM OOJBIIIHM.

OU3NKO-XUMUYECKOE SIBJICHHE, KOTOPOE MBI TOJIBKO UYTO HAOJI0OJaIN, Ha3bIBAETCSI OCMOCOM,
a JaBJICHUE, 3aCTaBJIAIONICe TUICHKY U3TH0AThCs, — OCMOTHYECKUM JaBieHueM. UToObl HaOM01aTh
0CMOC, 0053aTeIbHO HYXHBI MEPEropoaKa M JBE XKHUAKOCTU: PacTBOp KaKoro-aubo BellecTBa U
YHUCTHIN pacTBOpUTENH (y HAC — BOJIA) WK XOTs ObI O0Jiee cinalblil pacTBOp.

OO6os0uyKka >KMBBIX KJIETOK — BCerjAa ModynpoHuiaemas MeMOpana. OHa 3aaep:KUBaeT
MOJIEKYJIbl MHOTHX BEILECTB, PACTBOPEHHBIX B BOJE, HO BOAY mporyckaer. [lostomy kaxnas
KUBOTHAas W pacTUTENbHAs KJI€TKa — 93TO MHKPOCKONHMYECKass OCMOTHMYEcKas cucrema, a




OCMOTHYECKOE JIaBJICHNUE UTPAET OUCHb BAXKHYIO POJIb B KU3HEIEATEILHOCTH OPraHU3MOB.

OcMmoc MOXHO HaONIOIaTh B CaMbIX MPOCTHIX ombITaX. OCTPBIM HOXKOM OTPEXKbTE TOHKHIA
JOMTUK JIIMOHA W TIOJOXHUTE €ro Ha Omrojre. 3aMeThTe: COKa Ha TOBEPXHOCTH IIOYTH HET.
[TochImbTe MONBKY CaXxapHBIM MECKOM HIIM, €Ile Tydlle, caXapHOW MyJpod — U OYEeHb CKOpPO
JIUMOH TMYCTHUT COK.

[Tomo6HBI ONBIT MOXHO TOCTABUTH U C KITyOHUKOMW, U C APYTUMHU SITOJAAMH, TIOJOXKUB UX B
cyxue 0aHOUKH. STo/Ibl, MOCHITAHHBIC caxapoM, OBICTPO BBIICISIOT COK.

Bo Bcex aTHX ciydasx paboraeT ocMoc. Ha moBepXHOCTH JNMMOHA WIIK SITOA 0OpasyeTcs
KOHIICHTPUPOBAHHBIM PacTBOpP caxapa, M COK, ropa3fo MeHee KOHIICHTPHUPOBAHHBIN, CTPEMUTCS
pa3z0aBUTh ATOT PacTBOp, OH MPOHHUKAET CKBO3b KJIETOYHBbIE MEMOpPaHbI U BBIXOAHUT HAPYKYy —
TOYHO TakK K€, KaK B MIPEIbIAYIIEM OMBITE BOJa U3 OAHKH YCTPEMIISUIACHh B CTaAKaH C CUPOIIOM.

Crnenyromuii Hair 00beKT — KamycTa. Ee Mbl, ecTecTBeHHO, Oy/ieM MOCHINaTh HE caxapowm,
a coyibto. HammHky#iTe KamycTy HOKOM, MOCHINBTE COJBI0O M XOPOUIEHBKO MOTPUTE — KaIycTa
TOXK€ JAcT COK. Tak M MPOMCXOAMT, KOT/a KamyCTy KBacAT; a KalyCTHBbIE cajaThl HEMPEMEHHO
COBETYIOT TOTEPETh KaK CJEAyeT, YTOOBl BBIACIWIICS COK M KalycTa CTaja Msrde W HEKHee.
[IpuunHa Ta xe: ocMoc.

[TepeiineM k kapromike. BeIpekbTe U3 KapTOPEITHHBI TPH KyOHKa, J)KeIaTeIbHO OJMHAKOBBIX
pasmepoB. IlpurotoBbre Tpu OaHku. B ogHy HazieiiTe MOJICONEHHYIO BOIy, B IPYIyl0o —
KOHIICHTPUPOBAHHBIM PACTBOP COJIM, @ B TPETbIO—IIPOCTO BOJY M3-TIOJ KpaHa. B kaxmyio OaHKy
ormycTtuTe mo kKapTodenpHoMy KyOuKy. Yaca depe3 Ba-Tpu BHUMATEIBHO PACCMOTPHUTE KyOUKH. Y
TOT0, KOTOPBIM HAXOJWJICS B IOJCOJICHHON BOJIC, HUKAKUX M3MEHCHHH BBl HE OOHApYyKHUTE. A BOT
JBa APYTUX U3MEHUIHNCh, U 3aMETHO. TOT KyOUK, KOTOPBIi1 Jiexasl B KOHIIEHTPHPOBAHHOM PacTBOpE
COJIM, HAMHOTO YMEHBIIWICS, @ TOT, KOTOPHIA BBl OIYCTHWJIM B BOJY, CTaj, HalpOTHUB, 3aMETHO
OoJbIIIE.

CHavayia 0 TOM, TIOYeMy HE H3MEHWICS MepBbIi Kyouk. OH ObUT B pa30aBICHHOM pacTBOpE,
Y KOHIICHTpAIUs COJHM OKasalach MPUMEPHO TOH ke, UTO U B caMoM KapTodensHoM coke. KyOuk,
KOTOPBIA HaxXOQWwiCs B KOHILIEHTPUPOBAHHOM pacTBOpe, CTald OTAaBaTh BOJY, CHIKas
KOHIEHTPALIMIO 3TOTO PacTBOPa; BOJA U3 KapTodess yXoauia, U KyOUK Chexuics. A mocieIHuit
KyOHK, TOT, 4TO OBLI B BOJIE, CTAJI TIOTJIOMIATh BOAY M YBEITHUUIICS B pa3Mepax.

Ot xaprodens nepeiiieM K MOPKOBH U 3aCTaBUM €€ paboTaTh Kak Hacoc.

OTpexbTe OT MOPKOBKM OOTBY U B «MAaKyIIKy» BOTKHUTE CTEKISHHYIO TPYOKYy. MOpPKOBKY
MOCTaBbTE B CTaKaH C BOJOM; HaBepHOE, Bbl O€3 TpyAa MpUAyMaeTe, Kak yAepKaTb MOPKOBb B
BEPTUKAIBHOM IOJO0KEHHUU.

B crexisHHYI0 TpyOKYy HajneWTe /10 MOJIOBUHBI PacTBOP COJH U 3aliMUTECHh HAOIIIOICHUSMHU.
Bckope ypoBeHBb BOBI B TpyOKe HAYHET MOABIMATHCS U, €CJIM OMBIT MMOCTABIICH MPABWIBHO, BOJA
Jake BbUIbETCA U3 TPyOKH. MOpPKOBbL Kak Obl MepeKkauyuBaeT BOJY W3 CTaKaHa, 3acTaBiseT ee
JIBUTATHCS BBEPX.

Korma BBl monuBaeTe MOpPKOBb, pAacTYLIyl0 Ha Oropojie, OHa MPUMEPHO TaK Ke
MepeKaYnBacT BOy U3 MOYBBI B OOTBY. B ee coke KOHIIEHTpaIlusl COJICH BBIIIE, YeM B MOJIMBOYHON
BoZIe, U Oyiarojapsi OCMOCY KMBHUTENbHYIO BJary MOJy4yalOT HE TOJIbKO KOPHHU, HO M BCE TKaHU
pacreHus.

JIETHUME OIIbIThI

Y0enurbcsi B CyIIECTBOBAHMH OCMOTHYECKOTO MEPEHOCAa BOJBI, MM, KaK WHOTAA TOBOPSIT,
KOpDHEBOT'O JaBJICHHUSA, MOXHO TMpsiMO B Tojie uiu B oropoje. Halioure kakoe-HUOYIb
OBICTpOpacTyIlee pacTeHHE, JKENaTeIbHO C KPEeMKUM U JOCTATOYHO IIHUPOKHM CTebiaem
(TI0JICOTHEUHHK, KpanuBa, TIOJIBIIAH | T. T1.) ¥ CPEKBTE €ro Ha BbicoTe 0kojo 10 cm Hax 3emieid. Ha
TOpYAIIUKA W3 3eMJIU CTe0eNb HAJACHBTE KOPOTKYIO PE3MHOBYIO TPYOKy, B KOTOPYIO BCTaBJICHA
TOHKAs M JIMHHASI, HE MEHbIIIEe TOJTyMETpa, CTeKIIIHHAs TpyOKa. [IoHATHO, TaKyl0 AIMHHYIO TPYOKY
HEO0OXOUMO KaK-TO 3aKPENUTh; MPUBSDKATE €€ K KOIBIIIKY, BOUTOMY psaoM B 3emuro. Jlis
JyYIIEeTo YIUIOTHEHHUs] OOMOTalTe pe3MHOBYIO TPYOKYy HUTKOM B TOM MeCTe, Iie OHa Mpujieraer K
cTeOII0, 2 MOXKHO BJJ0OOABOK 00Ma3aTh CTHIK IMIACTHIIMHOM, YTOOBI TepMETHU3aNNs ObLiIa HaIeKHOM.

Tenepr 3aliMuTeCh TONMBKOW, M BCKOPE BOJAa HA4YHET MOJBIMAThCA MO TpyOke. Ecim



TUaMeTp TPyOKH He OoJiee 5 MM, TO CTOJIO BOABI OYJET BHICOKUM.

Ho ocMmoTnueckoe naBieHMe—HE €IMHCTBEHHAs NMPUUYMHA, 110 KOTOPOM BOAA B PACTEHUSAX
IBUKETCS CHU3Yy BBepX. Cpenu Ipyrux NpPUYMH — TpaHCIUpalus, T. €. HCHapeHUue BOIbI
aucTbsiMU. OTaB MUTATEIbHBIE BEIIECTBA PACTEHUAM, BOJIA YEPE3 YCThUIIA JIUCTHEB UCHAPSAETCS, a
Ha €€ MECTO IIOCTYIAalT HOBbIE MOPLUH BOJABl M3 KOpHEW. OMNBIT C TpaHCHHMpanued MpocT.
IToctaBpTe B MpPOOMPKY C BOJOH Cpe3aHHYIO BETOUYKY KaKOro-HHOyIb PAacTEHHs, OTMETbTE Ha
MpoOUpKEe YpOBEHBb BOABI (XOTs OBI MEpeBsi3aB €€ B 3TOM MECTE LBETHOW HHUTKOI), M CKOPO BBI
3aMEeTHTE, KaK OIyCKaeTcs ypoBeHb BOJIbI B pobupke. Ho MoxkeT ObITh, IpUYMHA B TOM, 4TO BOJA
ucnapsiercs npsiMo 13 NpooupKu?

UroObl MCKJIIOUUTH TNPSAMOE MCIIAPEHUE, HaJelTe Ha IOBEPXHOCTb BOJbl YYTh-4yTh
Ba3€JIMHOBOTO WJIM PACTUTEIBHOTO MAacja: OHO MOJHOCTBIO 3aKpOET MOBEPXHOCTh, MPEMSITCTBYS
ucnapenuo. OJJHaKO ypOBEHb BOJBI U B 3TOM cllyyae OyAeT OlyCcKaThCs. 3HaYUT, BOJIa UCHApsIach
gepe3 JUCThs. Ecin y Bac eCTh BECHI, TO OTIBIT C TPAHCIHPAIHEH MOYKHO YCKOPHTH U CIIeNaTh Ooee
HarJsiIHBIM: TPOOUPKY € BETKOH (He 3a0ynbTe O HECKONBKHMX KaIllIsIX Macjia Ha MOBEPXHOCTH)
[IOCTaBbTE HA YaIIKy BECOB M YpaBHOBEChTE. BCkope paBHOBeCHE HapyIIMTCS, W Ta 4Yalllka, Ha
KOTOPOH CTOSIT POOUPKA, TOIBIMETCS BBEPX.

[TonoOHbIE OMBITBI MOXHO IMOCTABUTH C Pa3HbBIMU PACTEHUSMHU, C JOMAIIHUMH I[BETaMHU:
CKOpPOCTh TPaHCHHMpAalMM y HUX Oyner HeoanHakoBod. Ho mompoOyeM HEMHOro BHOHW3MEHUTH
OTIBIT: HAKPOEM BETKY PAacTE€HHUs MEPEBEPHYTOMN CTEKISIHHON OaHKOI. MOXHO naxke He cpe3aTh JUIs
TaKOr'0 OIbITa BETKY, @ MPOCTO HAKPHITh OAaHKOW Kakoe-Tu0o HeOOJbIIoe KOMHATHOE PAaCTEHHUE,
HampuMep, MOJIOIYyI0 HacTypuuto. Ecny pacTeHre MOoauToO Kak ClexyeT, TO B 3aMKHYTOM 0ObeMe
aTMocdepa 0OYeHb CKOPO HACBITUTCS BOJASHBIMU ITapaMu, U BOAA HE CMOXKET OOJIbIlIe UCTIAPATHCS U3
aucTbeB. TpaHCIMpalyy 3aBEAOMO HET, OJHAKO CITyCTsl HEKOTOPOE BPEMsI Ha JIMCThSIX MOSBISIOTCS
Karenbku Bojbl. Otdero? Onsare crango paboTaTb OCMOTHYECKOE AABJICHHE. ..

A eme Boma moIBIMaeTCs MO CTEONI0 Omarofgaps TOMY, YTO pacTEHHE IPOHU3AHO
TOHYAWIIMMU COCYJaMU — KalWUIAPaMH, 110 KOTOPBIM KMJIKOCTb JBHMKETCSI BBEpX TeM OBICTpEE,
4yeM OHU ToHbIIe. Ecnu Obl y Bac OblT CTEKISIHHBINA Kanuiuisip auamerpom 0,02 MM, TO Boaa mMoria
ObI MOJHATHCS 110 HEMY Ha TpU MeTpa! A B paCTEHUSX €CTh KallWIISPbI ¥ IOTOHBLIE. ..

B HECKOJIBKO CTEKJISIHHBIX OAHOK HaJIeHTe BOJBI U MOJKPAChTE€ €€ HECKOJIbKUMH KaIUIIMU
yepHI. CTeOau WM BETKU Pa3HBIX PACTEHUH CPEXbTE OCTPHIM HOXKOM (MIPENNOUYTHTEIbHEE MOJ
BOJI0) U mocTaBbTe B OaHKH. Maso-rnomaiy MojKpalieHHast BoJa 3all0JHUT BCE COCYAbl PaCcTeHUS,
nojpIMeTcs 1o Kanwuisipam. OOHApYKUTh €€ ABMKEHHE JIETKO — HM3MEHHUTCS LIBET IMPOXKUIOK Ha
auCThsIX. Ecnu cnenarh Ha KaxJ0M BETKE HECKOJIBKO IONEPEYHBIX CPE30B, TO BBl YBUIUTE, Kak
PacIoIoKeHbl KAIWLISIPBI (COBETYEM B3ATh JUUIsl 3TOU 1€ JIYIly OCUIIBHEE).

N nocnegnuit onsIT ¢ pacTeHusMU. Boay, MoaKpalmeHHy0 YepHIWIAMH, HAJIEUTE B KaKOH-
au00 IMUPOKUI COCy, HapuUMep, B MUCKY. BeTky omycTtute B BoAy U 0OpeXbTe O] BOAOH 4acTh
cteOus. Uepe3 HECKOJIbKO MUHYT BBIHBTE BETKY M CJIIEJIaliTe OCTPHIM HOXKOM HECKOJIBKO Cpe30B. 3a
CUMTaHHbIE MMHYTHI (HE 3a0yJbT€ OTMETUTb, 3a CKOJBKO HMMEHHO) BOJAa JOBOJBHO BBICOKO
MIPOABHHETCS 110 CTEOITIO.

Jlpyryto, TOYHO Takyl K€ BETKYy OOpEKbT€ Ha BO3JyXe, IIOCJIE YEro MOrpy3uTe B Ty XK€
MHUCKY M JE€p)KUTE CTOJIBKO K€ MHMHYT B Bojae. Ha 3TOT pa3, kKak IOKa3bIBalOT Cpe3bl, BOJa
MOJIHSJIACh TOpa310 HUxe!

[lpyunHa B TOM, YTO KamWUISPbl PACTEHHH OYEHb TOHKHE, OHH JIETKO 3a0MBalOTCS
BO3AYILIHBIMM IIPOOKaMM — KPOXOTHBIMH Iy3blpbKaMH BO3ayxa. M Torzna mocTyIuieHue BOIbI K
JHUCTBSAM TpeKpalaercs. A Korjga credenb cpe3aH MoJ BOJOW, TO BO3IYIIHBIM MPOOKaM HEOTKY.a
B3SIThCSI.

HagepHoe, Bam Tenepb MOHATEH CMBICI COBETA, KOTOPBIM JAIOT ONBITHBIE LIBETOBOABI: €CIIU
BbI XOTHTE, YTOOBI CPE3aHHbIE LIBETHI CTOSUIM B Ba3e KaK MOXKHO J0JjblIe, oOpe3aiTe cTedan He Ha
BO3/yX€, a I0J BOJOM.

CKOJIbKO B ABJIOKE BUTAMHUHA C?

OTBeT Ha ATOT BOIIPOC MOXKHO HaiTh B cripaBouHuke. Ho Tam roBopurcs o si6ia0ke BooOIIe,

a ckos1bKko BuTaMHHa C MIMEHHO B 3TOM sI0JI0K€e, KOTOPOE Bbl COOMPAETECH CHECTH?



Onpenenenne BUTAMUHOB — Jien10 ciaoxHoe. Ho Butamun C — ackOpOMHOBYIO KHCIIOTY —
MO>KHO OIPEAETUTh U B JOMAIITHUX yCIOBUSX.

Bo3moxHO, BBl pemmiu: Koib CKOpo BUTaMMH C — KHUCIIOTa, TO OINpPEAENATh €ro
KOJHMYECTBO HAJ0 C TMOMOIIBIO Iienoud. Xopomo Obl... Ho B Hamem ciyyae Takoil aHanu3 He
rogurcs. B mionax, kxpome acKOpOMHOBOM, €CTh MHOT'O APYTHMX OPraHMYECKUX KUCIIOT: JIMMOHHAS,
si0J10yHasi, BUHHAS U MPOYHE, BCE OHU BCTYMAIOT CO IIEJIO0YBIO B PEaKIMI0 HEUTpanu3auy. 3HAUHT,
LIEJI0Yb HE IOMOXKET.

MpI BoCIONb3yeMcsl XapaKTepHOU 0COOCHHOCTBIO aCKOPOMHOBOM KHCIOTHI — JIETKOCTBIO €€
oKucJieHus. Bbl, KOHEUHO, 3HaeTe, YTO NMPU XPAaHEHUH U IIPU FOTOBKE TepsieTcsi MHOro BUTamMuHa C.
Cpsi3aHa 3TO € T€M, YTO MOJIEKyJda aCKOPOMHOBOI KHCJIOTHI HEYCTOWYMBA, OHA JIETKO OKUCISETCS
Jlake KUCIIOPOAOM BO3lyXa, IpeBpaliasch B APYTyIO KUCIOTY, AETUAPOACKOPOMHOBYIO, KOTOpasi HE
MMeeT BUTAMHUHHBIX CBOMCTB. MBI ke HCIONb3yeM ISl aHalu3a emie 0ojiee CHIbHBIM OKUCIUTENh
— Hon.

3amaceMcs pacTBOPOM Ho/ia M3BECTHOW KOHIIEHTPAIMH. J[J1s1 3TOTO0 MOYKHO B3SITh alTEUHBIH
CIIUPTOBOM pacTBOp Hona (MOIHYI0 HACTOWKY) ¢ KOHIEHTpamuei oma 5 %, 1. €. 5 v B 100 M.
Jlanee mpuUroTOBMM pPAcTBOP Kpaxmaina: pa3BeaeM | T ero B HEOONBIIOM KOJIMYECTBE XOJIOAHON
BOJIbI, BBUILEM B CTAaKaH KHUIIATKA W MPOKUIISATUM €lle C MUHYTY. Takoi pacTBOp NMpPUroJIEeH AJs
OTIBITOB B TEYCHHUE HEJEIIH.

Tenepr Bce roToBO Il onpeneiaeHusi BUTaMuHa. Ho mpexie 4yem NpucTynuTh K aHaausy,
MOTPEHUPYEMCS Ha YUCTOU aCKOPOMHOBOM KHUCIIOTE.

Bosbpmure 0,5 T anTedHO acCKOPOMHOBOM KUCIOTHI (0€3 TIIFOKO03bI), pacTBopute ee B 500 M
BOABI U otOepure 25 mn pactBopa. J[06aBbTe NpPUMEPHO MOJICTAKaHAa BOJBl — TOYHOE €€
KOJIMYECTBO 3HAYEHMsI HE UMEET — U elle 2—3 MJI pacTBopa Kpaxmaiya. Temepb OCTOPOXKHO, 1O
KarisM, IpubaBiIsiiiTe U3 anTeyHONW MUNETKU PacTBOp HoMa, TOCTOSHHO B30anThIBas COAEPKHMOE
(ynoOHee nmenaTh 3TO B KOHWYECKOUW Ko0J0€), BHUMATEIIEHO CUMTATE KAIUId U CICANTE 332 IBETOM
pactBopa. Kak TOnpkO HOA OKHCIUT BCIO aCKOPOMHOBYIO KHCIIOTY, CIEAYIOLIAsi )K€ €ro Karuid,
MIPOpEearupoBaB ¢ KpaxMajioM, OKPACUT PacTBOP B CUHUU I[BET. DTO O3HAYAET, YTO HAIlla OTepalus
— TUTPOBAaHUE — 3aKOHYEHA.

Ho kak y3HaTh, CKOJIbKO MBI M3pacxoJioBajiu HojaHOM HacToiku? Kammm — He eauHUIIBI
n3MepeHus... B xumuyeckux 1abopaTtopusx ecTh CrelHaibHble OIOPETKH C EJICHUSIMH — Cpasy B
MUJUTAIATPaX. MBI K€ BOCIIOJIb3YEeMCs IPYTUM, BIIOJIHE TOYHBIM, METO/IOM, XOTsI B OOJiee JOITUM.
C nomouipo TOM K€ MUNETKU MOCYUTAEM, CKOJIBKO Kalleldb COACPKHUTCS B aNTEUYHON CKIISIHKE O
fionom (oHa BMermiaer o6bruHo 10 mi). He myraiitech — Bcst paboTa 3aiiMeT HECKOJIBKO MHUHYT.
3Has 00BEM OJHOW Karuli, MOXKHO JIOBOJIBHO TOYHO OIpPEICINTh O0bEM pacTBOpa Hoja,
M3pacXOJOBAHHOTO HAa THUTPOBAHHWE AaCKOPOMHOBOW KHUCIOTHL. M Temepb, BOCIOJIB30BABIINCH
ypaBHEHHEM peakiuu (mpeajgaraéM BaM HamucaTb €ro CaMOCTOSITENIBHO), MOXKHO MPOBEPUTb,
CKOJIBKO B Ta0JyieTKe ObUIO aCKOPOMHOBOM KHCIOTHL. A MOXHO PEUIMTh W OOpaTHYIO 3a/auy: 3Has
KOJINYECTBO KHUCIIOTHI, ONMPEAETUTh KOHIICHTPAIMIO MOJHOW HACTOMKU — JACHCTBUTEIBHO JIU OHA
MATUIIPOLIEHTHAS?

DTOT HECIIOKHBIM CIOCO0 aHaIM3a XMMHUKHA YacTO MCIOJB3YIOT ISl ONPECIICHHUS Hoja U
apyrux okuciauteneil. OH Ha3bpIBaeTCs aCKOPOMHOMETPHEH.

Tenepp NpUCTYNUM K PEUICHUIO HAIIEW OCHOBHOM 3aJjayd — OMNPEACIICHUI0 KOJIUYECTBA
BuramuHa C. KoHneHTpanus pacTtBopa Homa HaM u3BecTHa: | mi ero 5 %-Horo pacrtBopa
COOTBETCTBYET 35 MI' acCKOpOMHOBOW KHCIOTHI (KCTaTH, IMEHHO CTOJBKO €€ CONEPXKUTCSA B OJTHOM
Jpake TOJIMBUTAMHUHOB).

Haynem c¢ anenbcHMHOBOrO WM JIMMOHHOTO COKa (TOJIBKO 4YTO BBDKATOTO  WIJIU
KoHCcepBUpoBaHHOTO). OT™MepbTe 20 MII coka M pazbdaBbTe BOJOH 10 oObema mpumeprHo 100 mur
Biieiite HeMHOTO pacTBOpa Kpaxmaja, a 3aTeM, KaK M paHbIIe, JTOOABISIMTE MO KaluiiM PacTBOP
ofa 0 MOSIBJIIEHUS YCTOWYMBOIO CHHEr0 OKpallMBaHUs, HE Mcue3arouiero B teuenue 10—15 c.
[IpaBma, Temeppr B pacTBOpPE 3HAYMTENHLHO MEHbBIIE ACKOPOMHOBOM KHCIIOTBI, YEM B OIIBITE C
TabJeTKOM, U Hoaa moineT Ha TUTpoBaHUE Toxke MeHblie. Ecnu conepxanue ButamuHa C O4eHb
MaJlo, MOXET CIYYHUThCS TaK, 4TO MOTpeOyeTcs Bcero 1—2 Karium WOTHOW HACTOWKH; MPU ITOM



Hall aHaiau3 OyAeT, KOHEYHO, OYeHb MPHUOIM3UTENbHBIM. UTOOB!I pe3yabTaT Obl1 00Jiee TOYHBIM,
Hajo Jau00 B3ATh OYEHb MHOTO COKa, JUOO pa30aBUTh HOIHYIO HACTOMKY. XMMHUKH (a U Bce
TFOOUTENM BKYCHOTO COKa) MPENnoyTyT BTOpPOW myTh. Ilpu aHammse (QpyKTOBBIX COKOB YIO0OHO
pa36aButh nox Boaoid B 40 pa3, npu stoM noayuutcs 0,125 %-Helif pacTBOp, 1 MJI KOTOpPOTO
cootBercTBYeT 0,875 Mr ackopOouHoBoil kucinoTel. He 3a0ynpTe TONBKO, YTO TMOBEPXHOCTHOE
HaTsDKEHUE BOABI OOJbllle, YeM CHHpTa, W, CIEA0BATENIbHO, KAIUIM BOJbI 3HAYMTEIBHO KpYyITHEE.
3HauuT, NPUAETCS 3aHOBO MOCYUTATH 0OBEM OJTHOM Karliu.

B mkonpHOM 1abopaTtopun WM B XMMHUYECKOM KpyXKe TpeOyemblil pacTBOp H0/a MOKHO
MIPUTOTOBUTH TOUHEE: | 71 ero goimkeH coaepxath 1,27 r itoga. Ho pacTBopuMOCTS Hofa B BOAE NpH
KOMHATHOM TemmnepaType odeHb Mana (Bcero 0,3 r/i1), HO3TOMY B pacTBOp NpPHUAETCS J00aBUTh
HEMHOT0 Houaa Kajlvs Wik Hoauaa HaTpusl, B IPUCYTCTBUM KOTOPBIX paCTBOPUMOCTD 1HO/a B BOJIE
CHJIbHO Bo3pacTaeT. O/1Ha U3 3TUX COJIel HEMPEMEHHO €CTh B allTEYHOM pacTBOpe Hoxa.

[Ipuctynum Temepp K aHanu3y sI0JOK. 371€Ch MBI BCTPETUMCSI C TAaKUM 3aTPyIHEHHEM: B
A0JI0KaX COAEPKUTCS (PEPMEHT acKOpOMHOKCHA3a, B TPHUCYTCTBUHM KOTOPOIO acCKOpOMHOBas
KHCJIOTa OBICTPO OKHCISIETCS Ha BO3MyXe. UYTOOBI 3TOr0 HE MPOM30ILIO, aHAIHU3 HA/I0 IPOBOIUTH B
KHUCJION cpeze.

TOHKMM HOXOM M3 HEpXKaBEIOUIEH CTalu BBIPEKbTE M3 MPEIBAPUTENIHHO B3BEIIEHHOTO
sg0m0ka mpoOy B BHUJAE JIOMTHKA, OT KOXYpBl 0 CEpIUEBUHbI ¢ cemeukamu. Burammn C
pacopeneneH B Toue s0710Ka HEPAaBHOMEPHO, a Mbl XOTHM CJENIaTh aHaJU3 HE KaKOW-TO OJHOU
30HBI, a SI0JJOKa B LEJIOM. DTOT JIOMTHK IepeHecuTe B (ap(opoByl0 CTYHKy € pa3z0aBiieHHOMN
COJISTHOM KMCIJIOTOH M THIATEIBHO Pa3oTpuTe mecTUKoM. J[06aBbTe pacTBOp Kpaxmalia U THTPYHTE
cMech pa30aBIEHHBIM PacTBOPOM Hoza. Maccy mpoObl onpeaesnuM Mo pa3HOCTH: B3BECUM sI0JI0KO
710 aHaJIM3a, LIEJTMKOM, a 3aTeM ellle pa3, 0e3 JJOMTHKA.

Ho Ttouen nu Ham cnoco6? Bens B coke ecTh He Tonbko BuTtamMMH C, HO M JIpyrue
OpraHMYECKHE BELIECTBAa, KOTOPHIE TOKE MOTYT pearupoBarh ¢ HOJIOM (XOTS U MEAJIEHHEE, YeEM
ackopOuHOBasi kuciorta). I Bce ke cnoco0 10CTaTOYHO TO4YeH. BOT kakue pesynbTaTbl OBbLIH
IIOJIy4EHBI IPU OJJTHOM U3 OIIPEJIEICHUN.

N3 KymuieHHBIX B anTeKke IIOJ0B IIUIMOBHUKA MPUTOTOBWIM OTBap—25 T miogoB Ha 0,5 1
Bozbl. [lo iogHOMY MeTomy conepskanue BuramuHa C, B pacuere Ha CyXue IUIOAbI, COCTaBUIIO 3,8
% (1Mo cripaBOYHBIM JIAHHBIM, B CYXOM BEIIECTBE TJIOIOB MTUIIOBHUKA conepxuTcs 4,5 % ButamuHa
C), B cBexeBblKaTOM CcOKe anenbcuHa okazanock 0,05% BuTaMuHa, a B KOHCEpPBUPOBAHHOM—
0,075% (mo cipaBounbIM AaHHbIM,—0,04%). Eciiu ydecTb, 4TO B pa3NuyHbIX IJI0/1aX JAa’Ke OJHOTO
copTa coJepaHue BUTAMUHOB, KaK MPaBUJIO, KOJeOIeTCs, TO CelyeT MpU3HaTh, YTO METOJ 1aeT
JOCTaTOYHO MOJIHOE NPECTaBIEHUE O CoJiepKaHnu BUTaMuHa C.

Wtak, BBl HAyYWJIUCh OBICTPO W JIOBOJBHO TOYHO OIPENENATH ACKOPOMHOBYIO KHCIIOTY.
Teneps nepea BaMH OTKpBIBAE€TCSl OTPOMHOE I0JIE JESATEIBHOCTH. MOXXHO HCCIENOBaTh CaMble
pasHble QPYKTHI U SATO/BI (COK KOTOPBIX HE OKPAIIeH caM 10 ce0e B KPACHBIN 1[BET); MOKHO y3HATbh,
3aBUCHUT JIM COJIEp’KaHHe BUTAMMHA OT copra. [IoMHHUTE TOJIBKO, YTO pacTBOpPEHHas: aCKOPOMHOBas
KHCJIOTA HA BO3AYXE OKHUCISETCS, ONBITHI HAJI0 IPOBOAUTH CO CBEKEBBIKATHIM COKOM.

Bot Heckonpko TeM nis uccnenoBanuid. Haiinmure conepikanne acKOpOMHOBOW KHCJIOTHI B
TOJIbKO YTO COpBaHHBIX IUIOJAaX M B TE€X, YTO XPaHWINCh HENENI0, Mecsl, mnoiroaa. Muornma
TOBOPSAT, YTO KEJE3HBIM HOXKOM HEJb3s pe3aTh QPyKThl — OT 3Toro BuTamMuH C paspyluaercs.
IIpoBepbTe, Tak JaH 3TO, MOJEPKAB COK B xkKenezHoi nocynae. (Keratu, ecnu Bbl Oyere cpaBHUBATH
COJIepKaHNUE BUTAMHHA B CBE)XEM COKE U B KOHCEPBUPOBAHHOM, TO YUTHUTE, YTO MOCIECIHUNA MOXKET
coJiepkKaTh CIHEIHMaIbHO J00aBIEHHYI0 AaCKOpPOMHOBYIO KHCIOTy.) Hakonen, mpocnenute, Kak
MeHsieTes coepkanue BuTaMuHa C B COKe IPU €ro HarpeBaHUM M CaMM CIeNIaliTe U3 ATUX OIBITOB
BBIBOJIBI.

MUWH/IAJIb — T'OPBKUI U CJIAIKWN

MuHzanb, KOTOPBI yHOTPEOIAIOT B MHILY, 0O0bIYHO ObIBaeT cinaakuM. Ho BcTpewaercs u
TOpPbKMM MUHJAAIb, OMU3KUN POJCTBEHHHUK CIAJKOT0 — HX IUIOABI O BUAY NPAKTUYECKU
HeoTnu4uMsl. [IpocTo Tak, kak opex, FOpbKU MUHJAJIb HE NTOTPBI3EILb, HO U OH 3psl HE IPONaaacT.
Bo-nepBbIX, U3 HETO MOMY4YarOT MAcio, IPUMEHSIEMOE B MEIULIMHE, U, BO-BTOPBIX, UCIIOJIB3YIOT KaK



n00aBKy B MHUINEBOW MPOMBIIUICHHOCTH, Ja W TIPU JOMAIIHEW TOTOBKE: y TOPHKOTO0 MHHAAJSA
ropaszo cuibHee apoMar. TOT caMblii apoMat, KOTOPBINA U Ha3bIBAIOT MUH/IAJIbHBIM.

OTAMYuTh TOPHKUA MHHIAIB OT CJIAJIKOTO MOXKHO B Ty JK€ CEKYHIY, KaK pa3rpbI3eillb
sapbiIko. Ho Mbl mombITaeMcest HAallTH U XuMU4eckue pa3znuuus. He s aHanuTHYeCKUX 1eie —
OTIBIT, TIOXKAIYH, CIIHMIIKOM CJOXEH, YTOOBI NMPUMEHSTh €r0 KaKIBIA pa3 i pacro3HaBaHUS
MUHJAJA, a M TOro, YTOOBl pa300paThbcs B HEKOTOPHIX JIOOOMBITHBIX MOAPOOHOCTAX M3 KUZHU
PO30IBETHBIX, KOO K ITOMY CEMEUCTBY U MPUHAJIC)KUT MUH/IATTb.

Wrak, ombIT. OUMCTUTE HECKOIBKO 3EPHBIINICK MUHAANS, CHHUMHTE C CEMSH IUIOTHYIO
000JIOUKY M XOpOIIEHBKO PACTOJNIKUTE WX, J00aBUB 5—10 mur Boawl. [lomydeHHYIO KHIKOCTH
npoduneTpyiiTe, oT6epute okono 10 kamenb QuIbTpaTa U CMENIATe ¢ HECKOJIbKMMHU KaIIsSIMU
paszbasiennoro (nmpubiusutenbHo 10 %-HOro) pacTtBopa eakoro Hatpa. Peakuusi cmecu AomKHA
OBITh IEJOYHOM, MOITOMY MAO00aBISIIiTE pacTBOp IIENOYM O TEX TMOp, MOKa HE MOSIBUTCS
YCTOWYMBOE OKpalIMBaHUE C pacTBOpoM (peHondramenHa. MOKHO HUCIOIB30BATh JIISL 3TOM LEIH U
caMo/JIeTbHBINA UHAUKATOP.

Crnenyromasi omnepanusi: 100aBbTe€ KaIullo pacTBopa xkeje3Horo kymopoca FeSO4*7H,0,
HarpeiTe cMech M0 KUMNEeHUs, NpoduibTpyiite u mpubaBbTe K (GUIBTPATy HECKOJIBKO Kareib
COJITHOM KHCIIOTHL. Temeph peakiusi cMecu AOKHA OBbITh KUCTOW (BHOBBH NMPOBEIUTE MPOOY ¢
uHankatopoMm). M mocnennee Bamie OeiiCTBUE: KaTHUTE OAHY KaIlIl0 pacTBOpa XJIOpHUIA Kee3a
FeCls. BoT tenepb craHeT sICHO, 4TO y Bac 3a MUHJaldb. Eciu OH ObUT CIAKUM, TO HHUYETO HE
npousoiaer. Ho ecnu oH ropekuii, To mocie A00aBiIeHUS XJOpUAA *Kelle3a MTHOBEHHO BBIMAIET
KpPacUBBIM CHHUH 0CaJIOK, 3TO — OEpIUHCKAs J1a3yph, BemecTBO cocTaBa Fes[Fe(CN)gls.

l'opbkuit MUHAANE, NaBIIMK KPACHBYIO IIBETHYIO PEAKIIUIO, COJEPKUT CI0KHOE BEIIECTBO,
KOTOPOE€ Ha3bIBACTCS aMUTAaduHOM. M B 3TOM e MUHIane ecTh PEPMEHT TIIMKO3M 1a3a, KOTOPBIH
crocoOeH pasznaraTh aMHUTAAMH B TMPUCYTCTBUM BOJBI Ha Oozee mpocThie BemiecTBa. [locme
CIOKHOM IIETIOYKH TMPEBpAlICHUI, KOTOPYHD MBI TPOCTOTHI paad OMyCTUM, oOOpaszyercs
deppormanun Hatpuss Nas[Fe(CN)g]. UMenHO oH ¢ mocnemHeil karuiel Xjopuaa skene3a M JaeT
TaKoe SPKOE OKpaIINBaHUE.

Ho otuero ke cmaakuii MUHIAdb HE acT Takod peakuuu? B Hem Her amwurnanuna. Ho
(hepMeHT IIMKO3H/1a3a €CTh, © 3TUM MOXHO BOCIIOJB30BAThLCS JJIS €II€ OJHOTO OIBITA.

l'oppkuit MUHAANB 3aMEHMM Ha 3TOT pa3 CIUBOBBIMU, MEPCUKOBBIMU IUIM BHUIITHEBBIMU
KOCTOYKaMHM: U CJIUBa, U MEPCUK, U BUIIHSI — TOXKE M3 CEMEWUCTBa PO3OIBETHBIX, Y HUX HEMAJO
oOuiero ¢ MuHaaneM. B ToM ynciie — aMHUrJjanuH B ceMeHax,

N3Bnekure cemeHa M3 3€pHBIMIEK (HO TOJIBKO HE IMOJBEPraBIIMXCS HArpeBy — H3TO HE
JOJKHBI OBITh KOCTOUKH M3 KOMIIOTA WJIM BapeHbs; U3 3aMOPOKEHHBIX IUIOJOB WM U3 CBEKUX —
nokanyiicra). CMmeniaiTe UX MOMoJaM CO CIaJKUM MHHJAIEeM, J00aBbTE BOIY, MPOPUILTPYUTE
KHUJKOCTh M MPOJOJKANTe OMBIT, KaKk ¢ rOpbKUM MuHAaneM. Kak Tonbko Bbl J0OaBUTE B KOHIIE
MIOCIIEIHIOIO KAILTIO0 PAacTBOPA XJIOPHIA jKelie3a, BHOBL 00pa3yeTcst CHHsS OepIMHCKasl a3y phb.

AMUTIaTTUH B 3TOM ONBITE — M3 KOCTOYEK BUIIHHU, MEPCUKA WM CIUBBI, a pa3pylIalouIuil
ero (epMeHT — U3 CIAJKOTr0 MHUHIANSA. BOT Tak, ¢ MOMOIIBIO Pa3HBIX IUIOAOB, MBI MONYYHIIH,
HaKOHEII, TOT k€ () QPEKT, 4YTO U C TOPHKUM MHUHIAIICM.

[TonyTHO—BaxHOE 3ameudanue. Bpaun He COBETYIOT XpaHUTh CIUIIKOM JIOJITO JOMAIIHHUE
3aroTOBKH U3 BUIIIHU U CIIUBBI, €CJIM OHU HE ObUIH cBapeHbl. Best omacHOCTh — B KocToukax. [Ipu
MPEBPAIICHUSIX aMUTJAIMHA MOTYT 00pa30BaThCsl U BPEIHBIC JJIsi 3J0POBbS BEIIECTBA, XOTS IS
3TOTO TpeOyeTCsl AOIATOE BpeMs (CBEKHUE KOCTOUKU OE30TIaCHBI).

Teneps, pa3oOpaBIINCh YTO K YEMY, Bbl MOXKETE CMEJO JaBaTh COBETHI. [IepBbIi M3 HUX:
XOT$ 3TO U XJIOMOTHO, JIy4lIle Il CHOKOWCTBUS YAANIATh U3 IJI0J0B KOCTOUKH. M BTOPOW: KOMITOTBHI
U BapeHbsl Bpella HE MPUHECYT Jake ¢ KOCTOYKAMH, MOTOMY YTO MPHU HArPEeBAaHUU Pa3pyLIAIOTCA
(dhepMeHTHl, KOTOpLIe paznaraloT amurjaiuH. Eciau XOTHTe, MOCTaBbTE OMNBIT C BapeHBIMHU
3€pHBIIIKAMU—HUKAKON OKPACKU HE TOSIBUTCSL.
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[NPUATHOE C [IOJIE3HBIM

XUMUYECKUE OMBITHl MOXXHO CTaBUTh C pa3HBIMU LEISMH: 4YTOOBI yIOBJIETBOPHUTH
JTH00OMBITCTBO, MPUITHO U PAa3yMHO 3aHATh JOCYT, MPOBEPUTh HA MPAKTUKE TO, YTO U3BECTHO IO
KHUTaM. A ellle B pe3yJibTaTe XUMHUECKUX MPEBPAIICHUI MOXKHO MOJIYYUTh MOJE3HbIE — JUIsl Bac,
JUIsL IOMa, JUIsl LIKOJIBI — BEIIECTBA WJIM CMECH BelecTB. [IpuueM Bbl IPUTrOTOBUTE UX CBOMMU
pykamu! OTo MOryT OBITh CaMOJENbHBIE KpPACKH, WM KPacHBBIA (Cyry00 XUMHYECKHIT)
HOBOT'OJIHUIM NOJIApPOK, WIIM 3HAYOK, KOTOPOT'O HU Y KOT'O HET...

MHorue ombIThl M3 TOrO pasneia (Kak, BIPOUYEM, U U3 MOCIEAYIONINX) Jy4lle CTAaBUThH B
XMMHUYECKOM KpyKKe. Bo-nepBbIX, coob1a npusitHee padoTats. Bo-BTOpPBIX, MOYKHO CI€1aTh HEYTO
MOJIE3HOE ISl IIKOJNBI WK KiiyOa. M HakoHel, eciay BO3HUKHYT 3aTPyIHEHUS — C MOCTaHOBKOMH
OTbITa, C MOCYJION WM C peaKTHUBaMH,— TO IPEOAOJETh UX ropa3fo HpPOLIE B KPY)KKE, HEKETU
Joma.

Haunewm ¢ kpacok — MacisiHbIX U aKBapeJIbHBIX.

MACIJIAHBIE KPACKH

Besikass MacisiHash Kpacka—>3TO CMeCh ONU(Bl ¢ MUTMEHTaMH, T. €. C KpacAIIMMHU
BemecTBaMu. Kak MX NPUTOTOBUTH CaMOCTOSTENbHO, OyAeT paccka3aHO Janblie, a ceifuac
3aiiMeMCsi OCHOBOHM MacCIISTHOUM Kpacku — oyidoi.

Pazymeercs, onudy (kak U HEKOTOpblE MUTMEHTHI) MOKHO KyNmuTh B MarazuHe. Ho s
IOHOTO XMMHKa TaKOE€ pellleHue ObUIO Obl CIMIIKOM HEMHTEPECHBIM. ECIU YK CTaBUTH OIBITHI, TO
Ha70 U onudy MPUTOTOBUTH CaMOCTOATEIbHO. OMHAKO MpEXIe HAA0 YSICHUTH, YTO OHA COOOM
MIPEICTaBIISET.

HatypanbHyto onudy TOTOBAT Ha pACTUTENBHBIX Maciax. Takux Macel MHOXKECTBO;
HEKOTOpBIE U3 HUX CHOCOOHBI BBICHIXAaTh Ha BO3JyXe (JIbHAHOE, KOHOIUIAHOE). [pyrue BbICBIXAIOT
JIMIIb OTYACTH, ¥ TIO3TOMY HA3BIBAIOTCS MOTYBBICHIXAIOIIUMU (HAIPUMED, TIOJICOTHEYHOE Maclio). A
HEKOTOpBIE Macja He BbICHIXalOT BOBCE—OJIMBKOBOE U3 OJIMBOK, KACTOPOBOE U3 KJICILIEBUHBI.

Ho 4T0 3HauUT CI0BO «BBICHIXAIOT» MPUMEHHUTENBHO K MaciiaM? B HUX HET pacTBOPUTEINS, U
BBICBIXaTh Bpojie Obl HeueMy. Tak OHO U €CTh, BBICBIXaHHE — TEPMUH XOTS U YCTOSBIIMKCS, HO HE
coBceM TOYHbIM. Ha camoM nene macia mOIMMEpHU3YIOTCS, MX MOJIEKYJIbI CBSI3BIBAIOTCS MEXKIY
co0oi, 00pazys TBepAbIil HEpaCTBOPUMBIN U HETUIaBKUK nojuMep. Ho 1t 3Toro Hy»XKHO BEIIECTBO,
KOTOpO€ CHIMJIO Obl BOEIWHO OTHOCHUTENBHO HEOOJbLINE MOJIEKYJbl Macja. OTO BEIIeCTBO—
KHUCJIOpOJ BO3AyxXa. BoT mouemy IUIEHKa MACIISIHOM KpPacKu, HAHECEHHOM Ha M3JIEJIUE, BBICHIXAET
ObIcTpO. A Macio, ocTaBiieecs B OaHKe, 3arycTeBaeT JMIIb C IMOBEPXHOCTHU: TOJBKO OHA M
COIIPUKACAETCS C BO3LyXOM.

Ho naxxe BbIChIXaromiye Macia caMu 1o ce0e pearupyroT ¢ KUCIOPOAOM OYE€Hb MEJIJICHHO, 1
HaM MPHUILIOCH ObI XAaTh OYEHb JOJT0, ITOKa Kpacka MepecTaHeT maykaTh. OHAKO 3Ty peakluio
MO>KHO 3HAYUTEIbHO YCKOPUTD, €CIIH T0OABUTh K Maclly HEMHOTO KaTaiu3aTopa, Te KaTajau3aTophl,
KOTOpBIE YCKOPSIOT BBICHIXaHHUE MACIISTHOM TUICHKH, HA3bIBAlOT CUKKaThBamMu. OObuHas onupa —
3TO cMech Maciia (B MocjeiHee BpeMsl — BCE Yallle CHHTETHYECKOI0) C CUKKaTHBOM.

Wrax, 4To0bI NPUTOTOBUTH ONMU(QY, HAZO CMEIIATh BBICHIXAIOIEEe MACIIO ¢ CUKKaTUBOM. Ero
TaK)K€ MOKHO KyIHUTh B Mara3uHe, HO He Jy4Ile JIu OyJeT MPUTOTOBUTH CUKKATUB CAMOCTOSITEILHO
U Ha OIIBITE IPOBEPUTH €T0 AEHCTBUE?

MHoOrue CMKKaTUBbI — 3TO COJIM OPraHUYECKHX KHUCIOT. BBl MOXKeTe NPUrOTOBUThH TaKyIO
COJIb, JOCTaTOYHO H3BECTHYIO — IUIABJICHBI pE3MHAT; pE3UMHATaMHU HA3bIBAlOT COJIM KHUCJIOT,
BXOJIALINX B COCTaB KaHU(OIH.

B ¢dapdopoBoit mocyne (a ecnu ee HET, TO B METAUIMYECKOH) Harpeiite okoino 50 r
kanudomn. Temmeparypa gomkHa ObITh mpumepHo 220—250 °C, kanudoiab TpPU TaKOU
TEMIEPaType paciuiaBUTCs. B 3TOT paciiiaB HEOOIBITUME MOPLHUSIMU TPU PA3MEITUBAHUHN BBEINUTE
(C OCTOpOKHOCTBIO, HE AOTparmBasch pykamu) 5 r HerameHoi u3Bectn CaO. B pesynbrare
pEeaKIMU NOMyYUTCS pe3UHAT KaJIbIHs.

Ecnmu BmecTo m3Bectu B3sITh 15 r Tiera (okcupa cuHiia PbO), pacteproro B macty ¢
JBHSAHBIM MaclIoM, U J00aBISATH €ro HEOOIBIIMMU HMOPIMIMHU, TO 00pazyeTcs Apyrol CUKKaTUB—
pe3uHaT cBHMHIA. ['JIeT MOXXHO MOJY4YWTh U3 NMOPOIIKA CBUHLA, CMEIIAHHOTO C HATPUEBOW WM



KaJMeBOM CceNuTpoil (3TO pacmpocTpaHeHHble yaoOpeHwus). [Ipu HarpeBaHum cmecu oOpasyercs
okcua cBuHia PbO xkenToro mpera, Tak YTO O XOJ€ PEAKIUM MOXHO CYAMTH IO HW3MEHEHHIO
okpacku. Korga oHa cTaHeT IOCTaTOYHO MHTEHCUBHOMW, NMPEKPATUTE HArpeB, OXJIAJUTE CMECh U
oOpaboTaiite ee Bomoil. PacTBOpuMBI TPOAYKTHI peakuud TMEperayT B pacTBOp, a MpHU
BCTPSIXUBAHMUHU JIETKUHM TJIET OTAEIUTCS OT TSHKEJIOrO CBHHIA, HE BCTYNMBIIETO B PEAKLMI0,— OH
ocaner Ha aHO. Takum oOpa3oM, HaJO CIUTh B3MYUYEHHYIO HENPO3PAauyHYyIO >KUIKOCTh C OCAJKa,
poGUIETPOBATh U BBICYIIUTH — TJIET TOTOB.

Cwmecpy kanudomu ¢ CaO wium PbO Hamo HarpeBaTh 10 TeX MOp, MOKA HE MOIYYHUTCS
olHOpoaHas Macca. Ee xamim nmomemiaiTe BpeMs OT BPEMEHM Ha YHMCTOE CTEKJIO, U KaK TOJBKO
KaIuIs OKa)kKeTCs IPO3pavyHOl, HArpeB MOXKHO ITPEKPATUTD.

Eme onuH odeHb pacnpocTpaHEHHBIN CUKKaTUB — OKcu Mapraniia MnQ,. Tlonyuuts ero
MOHO mpocto. [IpuroroBsTe nBa pactBopa — cyibdura Hatpust Na,SOs u nepmaHraHara Kauus
KMnOy (mapranuoBku). Koraa Bel cMelaeTe 3TH pacTBOPBI, B 0CAJI0K BBINAAET YEPHBIN MOPOIIOK.
370 U ecTh UCKOMBIN okcull. OTHUIbTPYHTE €ro U BHICYLIMTE Ha BO3AyXe Oe3 Moaorpesa.

Kakoit Obl CHKKAaTWB BBl HM NMPUTOTOBHJIM, JalbHEHIINE NEHCTBHA OYIyT OJMHAKOBBIMH.
JloGaBbTe cukkatuB B Harperoe a0 150—200 °C npHSHOE WM KOHOIUISTHOE Macio — o0a
BeIChIXaromue. OmbIT ynaercst jydmre, eciu Macio paduampoBanHoe. Ha 100 wacrelr macia
BO3bMHUTE 3—5 wyacTell CHUKKAaTHBa W pa3MEIIalTe CMECh [0 IOJIHOTO €ro pacTBOpPEeHHs. Bbl
npurotoBuiay onudy. Jlaite eif OCTHITh U MPOBEPHTE ACHCTBUE CUKKATHBA.

Hanecure onudy TOHKHUM c10€M Ha CTEKJIO WM METAJLI, PsiZIOM HaHECUTE TaKylo ke MJICHKY
YUCTOrO Macja, 0e3 Karanuzaropa. Bbl jerko oOHapyXHTe, HACKOJIBKO CHUKKAaTHB YCKOpSET
BBICBIXaHHE MacJa. Eciiy BbI IPUTOTOBUIIN HECKOJIBKO CUKKAaTHBOB, CPABHUTE UX AKTUBHOCTb.

UYroObl MOMYYUTHh MACisSHYIO KpacKy, onudy Hago CMemaTh C MATMEHTOM, FOTOBBIM HIJIH
camMozielbHbIM. MIMeliTe B BHly, YTO HMUITMEHT JOJDKEH OBITh BBICYLIEH KaK CIEAyeT, pacTepT U
MIPOCEsSH Yepe3 CaMO€ MEJKOE CHUTO, KAKOE€ BBl CMOXETE€ HaWTH, WM Yepe3 MapJio, CI0KEHHYIO
BJIBOC.

K Takomy MenkoMy HOpPOIIKY A00aBISHTE MO KarisaM onudy, Kakablii pa3 pa3MeniuBas u
pacTtupas ee, I0Ka He MOJIy4YHUTCs T'yCcTast OMHOPOJHAs Macca, HallOMUHaromas kamry. Pasorpure ee
TIIATEJIBHO elle pa3 U pa3baBbTe Bce TOH ke onudoi, 4ToObl OHa MPHUHsIA TYCTOTY OOBIYHON
MaJISIPHOW Kpacku. Bo3MOXHO, Baila Kpacka OKa)KeTCsl MPO3payHOM, a 3TO JaJeKo HE Bceraa
xenaTenbHo. YTOOBI M30ekaTh MPO3PAYHOCTU (KaK TOBOPAT CIIELUAIUCTHI, YTOOBI Kpacka Obuia
YKPBIBUCTOM), J00aBbT€ K Maciay KakoW-HMOyAb Oenplii murmMeHT. OH HE TOBIUSET Ha
OKOHYATEJIbHBIN LIBET KPACKH, HO JIMILUT €€ MPO3PAYHOCTH.

Jlaxxe ecnau Bbl Bce OyzeTe JenaTh akKypaTHO, MOJIydY€HHas MacisgHas Kpacka BCE PaBHO
Oyzer, moXxaiayH, 4yTb-4yTh XyXKe, 4eM U3 Mara3uHa. 3aT0—CBOMMH PyKaMHu.

[MTMI'MEHTDBI

[TurMeHTHl ele HECKONbKO JEeCATWIETHH HazaJ Ha3blBAM OOBIYHO MUHEpAIbHBIMU
KpacKaMHM, IIOAYEPKUBas MX IPOUCXOKICHUE: MHOTHE IPUPOAHBIE IHIMEHTHI IOIy4ald
M3MEJTbUCHHEM OKpAIIeHHBIX MHUHEpajoB. M ceffuac MOCTYMalOT MOPOIO TaK e, OCOOCHHO eciu
HaJ0 IPUTOTOBUTH SPKHE, COUHBIC, CTOMKNE KpAacKH [UIsl skuBonucu. Ho ropasno Jame B HamM JHU
HCIOJIb3YIOT CUHTETHUYECKHE MUIMEHTHI — BCEBO3MOXKHBIE OKCHJBI U COJIM MeTaiioB. Eciau ke
IIUTMEHTBl MMEIOT OPraHMYECKyl0 IPHUPOLY, TO HX Yallle HA3BIBAIOT KPACUTEIAMM; IMOKAIYH,
rJIaBHas 00JaCTh UX MPUMEHEHHS — OKpalllMBaHUE TKaHEH.

3aiiMeMcsl IPUTrOTOBJIIEHUEM MUHEPAJIbHBIX IMTMEHTOB pa3HbIX 1BeToB. HauHnem ¢ Gemnoro.

B posnu OenbIX MUTMEHTOB OOBIYHO BBICTYNAIOT COCAWHEHHS CBUHIIA, IIMHKA M THUTaHA!
MOCIIEHUE NJISI CaMOCTOSITEJIBHOTO H3TOTOBJICHMS HAaMMEHEE NOCTYIHBL. A JIydIIUil HUCTOYHHUK
CBUHIIa B JIOMAalIHEW JIaOOpaTOpUM — 3TO CBUHIIOBas mpumouka, 20%-HbIil pacTBOp OCHOBHOTO
alieraTa CBHMHIA, C KOTOpPBIM BaM YXe JIOBOJAWIOCH paboraTh. Tak Kak CBHHLIOBBIE Oemuia
MpencTaBisaioT co0oii ocHoBHOW kapOoHat cuHIa Pb(OH),COs;, To ans uX MOIy4YeHHUS HAI0
MPOIYyCKaTh 4epe3 pacTBOp anerara (T. €. 4epe3 NPUMOYKY) IUOKCH[ yriepoaa. CBHHILIOBBIE
Oenuiia TpU 3TOM BBHIMATYT B ocafok. OTguubTpyiiTe ero, mpomMolTe BOAOH M BeICymHTe. B
¢dbunpTpaTe OCTaHETCS pacTBOp arerata cBuHIA. CrapaiiTech paboTaTh Tak, 4TOOBI COCTUHEHUS



CBUHIIA HE MO Ha PYKH U JIUIO, U HU B KOEM ciIy4yae — B poT. KpackaMu, NpUroToBI€HHBIMU
Ha OCHOBE TaKMX COCAMHEHUU (B TOM YHUCIIC U CO CBHHIIOBHIM CHKKATHBOM) 3aMPEIACTCs KPACUTh
MOCYJy U JIIOObIE MPEAMETHI, KOTOPHIE COMPUKACAIOTCS C MUILEH.

[{uHkOBBIE Kpack, K KOTOPBIM MBI ceddac mepeieM, TOKe HEe MpeAHa3HA4YeHbI IS
OKpAaIlIMBaHUSl TOCYJbl; BCE NPEIyNpPEeXNeHUS OO0 OCTOPOKHOCTHU, TOJBKO 4YTO CJHEJaHHbIE,
OTHOCSITCSl M1 K HUM.

NcxomapiM BEMIECTBOM JIJIsl IMHKOBBIX MUTMEHTOB OyJaeT CIyXuTh Xjopua muHka ZnCl,.
PacTtBOp ero MOXHO TMONYYHTh, OIMYCTHB B COJSHYIO KHCIOTY HEMHOTO LIMHKA, HEOOsI3aTeNIbHO
rpaHyJIupOBaHHOTO. ['0qUTCs, HANpUMeEp, CTAKAHUYMK OT CTapoi OaTtapelku — OH ClIeJIaH U3 MOYTH
yucToro nuHka. K TmomydyeHHOMY pacTBOpPY OCTOPOXKHO, MO KarjisiM, J00aBisiiTe pacTBOp
crupanibHOi conpl. CHayarma OH HEHTpanm3yeT W30BITOK KHCIOTHI (BBl 3aMETHUTE JTO IO
BCIIEHUBAHUIO), 4 MMOTOM BCTYIIUT B PEAKIMIO C XJOPHAOM LMHKA, oOpaszyercs kapOonat ZnCOs.
Ero Hamo oTuiabTpoBaTh, MPOMBITH BOAOH M MPOKAIHUTH IpH TemnepaType He Hinke 280 °C. Brrme
3TOU TeMIepaTyphl KapOOHAT IMHKA pa3naraeTcs Ha Oenblii okcun nuHka ZnO u CO,.

Ectep eme oamH Oenblii IUHKOBBIA NHIMEHT — Cyiabhuny 1wHKa ZnS. [ ero
MIPUTOTOBIICHUS HAl0 TMOMY4YUTh CHaudana cyibpua Hatpus Na,S. [Ipoine Bcero moctynmuTh Tak:
CHWJIBHO HarpeTh cynbGuT HaTpusi Na,SOs (emie pa3 HAllOMHHAEM — 3TO BEIIECTBO MPOJAIOT B
¢doTomarasuHax), Torma oOpa3yroTcs aBa BemecTBa — cyibdaT NaSO4 u cynasdpua Na,S. Ham
TpeOyeTcst TOJIBKO BTOpOe BelecTBO. CMech Mocie OXJIaKASHHUsI paCTBOPUTE B BOJE U J100aBIsNTE
MOHEMHOTY pPacTBOp XJOpUIAa LWHKA, TMOJYyYE€HHUE KOTOPOTO OMUCAHO B MPEABIAYIIEM OIBITE.
N3beraiite W30BITKA KHUCJIOTHL: OOpasyroomuiics cynbGua B Hel pactBopsercs. [locie
(GuIbTpOBaHUS M BHICYIIMBAHUS BBl MOJIYYHUTE HEPACTBOPUMBIM cynbdun Oemoro nsera —
MOPOILOK ZnS.

[lepeiineM k 1BeTHbIM muUrMeHTaMm. [lodyuyum cHavana CHUHE-3€IEHYIO SpPb-MEASHKY —
CMECh OCHOBHBIX alleTaTOB MEJIH.

K pactBopy menHoro kymopoca 100aBbTE pacTBOp COMABI, U B OCAJ0OK BBINAIET OCHOBHOM
kapOonat Meau Cuy(OH),COj;. OTdunbrpyiite €ro, 1 OCTOPOKHO, MO KaIJIsAM, J00aBbTE YKCYCHYIO
JCCEHIIMIO J0 MOJIHOTO PaCTBOPEHUS OCaJKa. YIaphTe pacTBOP HA HEOOJBIIIOM OTHE MOYTH JOCYXa,
HE JIOMyCKasi CHJIBHOTO TeperpeBa M pa3OpbI3THBaHMs KHUAKOCTH, a 3aTeM OXJaauTe. Bhimapmive
CUHEe-3€JIeHbIe KPUCTAJUIBI OTPMIBTPYNUTE U BBICYIINTE MEXKTY JIUCTAaMU (HILTPOBAILHOM Oymaru.

B kpy’kke Takoil ONBIT JIydllle CTaBUTh MO/ TATOH, a IoMa He 3a0yAbTe MOCJe OMbITa Kak
CJIeTyeT MPOBETPUTh KOMHATY, YTOOBI HCYE3 3aMax yKcyca.

[lepeiinem kK mMUTrMEHTaM Ha OCHOBE okcupa sxene3a Fe,Os. Cypuk, mymus, oxpa, ymopa,
KOJIXOTap, BEHELIMaHCKas KpacHasi, aHTJIMICKas KpacHas—BOT JIaJieKO HE MOJIHBIM MepeueHb TaKuX
MMUTMEHTOB. B 3aBUCHMOCTH OT crioco0a Moy4eHusl Y KPacKd MOTYT OBITh pa3lUuYHbIE OTTEHKH, OT
KpacHOTo 10 KOPUYHEBOT0, a MPU CUJILHOM HarpeBaHUU OKCHUJI JKeJle3a YepHeeT.

DTO BEIIECTBO JIETKO TMOJIYYUTh MpOKaTUBaHMEM jkeje3Horo kymopoca FeSO4*7H,O
(cemuBOIHBIN cynb(dar xkenesa). bepure HeOobIIME MOPIUU KYIIOPOCa, TOT/Ia Pa3IOKEHUE TTOMIET
obicTpee. HakanuBaiiTe Kymopoc 0 TeX MOp, MOKa OH M3 3€JE€HOr0 HE CTaHeT 4yepHbIM. [Ipu
OXJIAKJICHUH TIOJIYYUTCS KpacHbIl okcug FeOs.

Ecnu He ypacTes KynuTh TOTOBBIN KEJNE3HBIH KyNOpOC (a €ro MpoJaroT B XO3SHCTBEHHBIX
MaraswHax), TO CyJb(dar xeie3a HETPYAHO MPUTOTOBUTH M3 Oojiee pacrmpoCTpaHEHHOTO MEIHOTO
KYIIOpOCa; OMYCTUTE B €r0 PACTBOP KEJIE3HbIE OMUIKU, HACTPOTAHHbIE HATMJIBHUKOM U IPOMBITHIC
B OeH3uHe. Kak TosbKo rosry0oi pacTBOp CTaHET 3€JIEHBIM, CJIICUTE €T0 C 0cajika, MPOUILTPYUTE U
ynapbTe Aocyxa. Bbl mojlyunTe HE YMCTBIM KENEe3HbI KyMopoc, MOTOMY YTO JKEJIe30 YaCTUYHO
OKHCJIUTCSL KUCJIOPOJIOM BO3/lyXa, OJTHAKO Ha PE3yJIbTAT OIbITAa 3TO HE MOBIIHUSET.

Kopuunessrit runpokcun xene3a Fe(OH); BeI moayuuTe U3 pacTBOpa KeEJIe3HOro Kymopoca,
B KOTOPBIM JT00aBJIEH PacTBOP €IKOTO HAaTpa, MPUTOTOBJIECHHOTO W3 CTHUPAJIBLHON COJBI W TAIICHOU
HM3BECTH, KaK OBUIO omucaHo B riaBe «OJoBO M cBHHENY. PadoTas ¢ IIOOBIMH IIEIOYaMH, HE
3a0pIBaiiTe 00 ocTtopokHocTH! B pesynbTaTe peakuum B OCaZOK BBITIAJET THAPOKCHI >Kee3a
Fe(OH),. Ho Ttpebyemoro nam ruapokcuaa Fe(OH); OH 7nerko OKHCHSETCS MEePOKCUAOM
(mepekuchi0) BOJOPO/IA, a €CIIM BpeMsl TEPIUT, TO MPOCTO KUCIOPOJIOM BO3JAyXa MPU XpaHEHUH B



OTKpBITON cKiIsiHKE. (OcaoK KOPUYHEBOTO LBETa OTAEIUTE M BBICYIIMTE NPU KOMHATHOMN
TeMIepaType.

[Inpoko W3BECTHBIM CHHHUN MUTMEHT HAa OCHOBE Kelle3a — OepiuHCKas j1a3yph. Jius ee
IIPUTOTOBJICHUSI HYyXHa COJIb TPEXBAJEHTHOTO Jkeje3a. BoOT Kak ee MOXHO TOJyYHTh:
CBEXEOCAXICHHBIN TUIPOKCU] Kelie3a, MPUTrOTOBICHHBIM B MPEABLAYLIEM OIBITE, PAaCTBOPUTE B
COJISTHOM KHUCIIOTE (MOXHO B pa30aBIEHHOW, alTEeYHOM) MM, YTO HECKOJIBKO XYK€, B YKCYCHOH
ACCEHIIMH, U CMeIaiiTe ¢ pacTBopoM (eppounaHuna Kanus (TI0 Ha3BaHWEM >KEITON KpOBSHOU
COJIM 3TO BELIECTBO MPOJAIOT B poToMarazuHax). MrHOBEHHO 00pa3yeTcs CUHUM ocalok 3HaKOMOMH
BaM OepinuHckoit na3ypu: FesFe(CN)gls. Orta peakuuss oOueHb UyBCTBUTENIbHA, €€ 4YacTo
UCHONB3YIOT AJIsi OOHAPYKEHHS B PACTBOPE MOHOB TPEXBAJICHTHOTO XKeJle3a.

XKenteiii okcuJ CBHHIIA — TIJIET, HA OCHOBE KOTOPOI'O Bbl T'OTOBWJIM CHKKATHUB, MOKHO
BBOJUTh B KpPacKy M KakK NHUIMEHT. A YTOOBbl MOJYYUTh SIPKO-KPAacCHBbIH CBUHIIOBBIA CYpHK,
CMemaHHbIi okcul cBuHIA Pb3O4, JOCTaTOUHO HArpeTh Ha BO3IyXE paHee MPUTOTOBJICHHBIN TJIET.
ToHKOCTB, OJJHAKO, B TOM, YTO PEaKLUs OKUCIECHUs oOpaTuma, u mnpu temnepatype Boime 500 °C
CYpUK BHOBb IIpEBpallaeTcsl B IVIET. 3HAYUT, Hy)KHa Temneparypa Heckosubko Huxe 500 °C, HO
HEHaMHOT0, MHaue peakuus BooOIlle He noiner. Bpsa nu y Bac ecTh MOAXOMALIMNA TEPMOMETD.
[ToaTOMy MONOKUTE PSIOM C MPOKAIUBAEMBIM IJIETOM KYCOUYKHM CBUHIA U IIMHKA. VX TeMmepaTypbl
TIaBIeHHsT cooTBeTcTBeHHO 327 1 420 °C, sror WHTEpBaj BIIOJHE IPUEMIIEM IS IOJIYYEHHUS
cypuka. [IoHATHO, YTO BO BpeMsl OIIbITAa CBUHEL] I0JIKEH ObITh PACIUIaBICHHBIM, a [IMHK TBEP/IbIM.

YepHblil TMrMEHT—3TO 00bIUHAs caka. BOT oAMH 13 criocoO0B MoTyueHHs XOpoLIei caxu,
MPUTOJHON Ui M3TOTOBJICHHMS Kpacku. HampaBbre rmams mapaduHOBOW CBEYM Ha XOJIOIHBINA
MacCHBHBIHM NpeaAMET, pazymeercs, Heroprounit. OOpa3yronmiicss YepHblil HaJleT BpeMs OT BpEMEHU
cockpebaiite, B Takux ycnoBusX mnapaduH CropaeT HE MOJTHOCTBIO W HApSAy C JAHOKCHIOM
yriepoga CO; o0pa3yeTcs 3eMeHTapHbIN yIiepos — caxa.

B 3axnroueHue monmyuumM 3eieHble NUTMEHThl. CHayana TEeMHO-3€JI€HBIH OKCHJA Xpoma
Cr;03. Kak Bbl MOMHHMTE U3 OMNBITOB C OKHMCIEHHEM — BOCCTAaHOBJICHHEM, MHOTHE COEAMHEHUS
XpoMa SIpKO OKpallI€Hbl, I03TOMY MX YacTO MCIIOJIb3YIOT B KQUECTBE MUITMEHTOB, OJHAKO JIUIIb AJIs
TEX KPacoK, KOTOpPbIE HE COMPUKACAIOTCS € MHILEH.

Bynem BHOBB ucxoauth u3 ouxpomara kamus K,Cr,O7, caMoro 1ocTymHOro u3 CoeIMHEHUI
xpoma. CMenIaiTe ero ¢ akTUBHBIM YIJIEM WJIM C CEPOM U TILATENIBHO Pa30TPUTE CMECh B CTYIIKE, a
3ateM, B3gB He Oosiee 2 T CMECH, CWIIBHO ee Harpeiite B ¢happopoBoi MM METAJUTHUECKOHN MOCy/Ie
(korma BENIECTB B3SITO MHOTO, peaKmus HACT CIUIIKOM OypHO). OXiaguTe cMech, MPOMOWTE €¢
HECKOJIBKO pa3 BOJOW M oThuibTpyiTe, OcTaBimiicss Ha (UIbTPE TEMHO-3EJIEHBI OKCHA XpoMa
BBICYIIINTE.

Ectb u npyrue crnocoObl MOTy4YeHHs 3TOr0 MUTMEHTA, HallpUMep, HarpeBaHueM Ouxpomara
aMMOHHUSI WIM CMeCH OMXpomaTa Kaius C XJOpPUIOM aMMOHus (HawmateipeM). [Ipumwure BO
BHHUMaHHUE, YTO OKCHJ XpOMa, IOJyYaeMblil B TaKUX PEaKLUAX, HAXOAUT NPUMEHEHHE HE TOJBKO
KaK 3€JEeHbI MUIMEHT, HO U B KayeCcTBE TOHKOIO aOpa3MBHOIO Marepuasa, OJHOIO U3 CaMbIX
ayqmux. OH BXOAUT B COCTaB MHOTHX 0OCO0O TOHKHMX MOJHPOBAJIBHBIX IACT, HANpUMeEp, IS
JIOBOJIKM JIMH3 U 3€pKaJl ONITHYECKUX MPUOOPOB.

HakoHern, spKko-3€l€HbII NUIMEHT «HM3YMPYAHBIM 3€leHBli», Truapokcua xpoma. Ot
OOBIYHOTO CEpOro TUAPOKCHIA TOTO K€ COCTaBa OH OTIMYAETCSl TE€M, YTO COCTOMT M3 Ooiee
KpPYIHBIX YaCTHII.

CmiaBpTe OMXpOMAaT Kajiusl ¢ alTeYHON OOpHOM KHCIIOTOM B Keyne3Ho# joxke. Harpesathb
HAJI0 10 KpacHOTO KaJeHUs jKeJe3a, JOXKKY Heo0Xoaumo aepxath munuamu. [locie oxnaxkaeHus
oOpaboraiite 1IaB BoaOW M mpoduiabTpyhTe. Bbl yOeauTech, 4TO IBET BEIIECTBA W BIPSIMb
U3YMpPYAHO-3€JICHBIN.

[lomyuynB mnHUrMeHTHl B JOCTATOYHOM KOJIMYECTBE, MWCIBITAliTE HX, KaKk CIMCAaHO B
NpeabIAyLIeH T1aBe, B COCTaBe MAClIsIHBIX Kpacok. MM Kakux-mubo Apyrux, MOKYMHBIX, J00ABIssA
CaMOJEIbHBIN MUIMEHT B O€IyI0 KPacKy JINOO CUHTETHUECKYIO SMallb.

AKBAPEJIbHBIE KPACKH
B crappix KHUTax 4YacTo BCTPEYAIOTCS Ha3BaHUS SK30THUECKUX KpPACUTENEH: KpPAaCHBIN



CaH/aJl, KBEPUUTPOH, KapMHUH, CEMus, KaMIelleBoe aepeBo... HexoTtopble M3 3THX Kpacureneit
MPUMEHSIOT W TOHBIHE, HO B OYEHb HEOONBIIUX KOJMYECTBAX, TJaBHBIM OOpa3oM s
MIPUTOTOBJICHUS] XYy/I0KECTBEHHbIX Kpacok. Benb MpHpoaHbIE KpacHUTENM C TaKUMHU KPAacUBBIMU
Ha3BaHMUSIMH TOJTYYalOT U3 PACTEHHH M JKMBOTHBIX, @ 3TO, KaK Bbl IIOHUMAETE, IOPOTO U CIOXKHO.
3aTo HaTypaJibHbIE KpacsILIUe BEIIECTBA OUYEHB SIPKH, IPOYHBI, CBETOCTOMKH.

JIro6ombiTHO OBLTO OBl MpoBepuTh. Ho kakum o6pasom? KammerieBoe nepeBO pacTeT B
HOxHolt Amepuke, cannan — B HOxHOH A3sum, cemmio IOOBIBAIOT M3 KapaKaTHI, KapMUH—U3
KOIICHUIU (KPOIIEYHBIX HACEKOMBIX)...

W Bce e nony4uTh NpUPOJIHbIE KPACUTENN aXe B JOMAIIHUX YCIOBHSX, JaXKe B CpeaHEl
M0JIOCEe HAIIe CTpaHbl BIIOJIHE BO3MOXHO. M B MPUBBIYHBIX U HAC PACTEHUAX €CTh Kpacsiliue
BEILECTBA, IIyCTh HE TAaKHUE SIPKHE M HE Takue cToiikue. Hamm mpenku 4acTo MMM HOJIb30BAIKCh.
[TonpobyeM W MbI U3BIEYh KpPACUTENH W3 PACTEHHI, a TOTOM Ha MX OCHOBE MPUTOTOBUM
BOJIOPacCTBOPUMBIE KpPAaCKH, M3BECTHBIE BCEM KakK akBapejbHble. ECTECTBEHHO, YTO KpacUTENH,
KOTOpBIE MBI OyieM TOOMBATh, TOJKHBI XOPOIIO PACTBOPSATHCS B BOJIE.

Bce kpacutenu OynemM roroBUTh OJHUM M TE€M K€ CIIOCOOOM: M3MENbYMM PACTEHUS WU
KaKue-TuOo MX 4acTu U OyJeM JONTr0 KHUISTHTh B BOJAE, YTOOBI MOMYYHIICS KOHLIEHTPUPOBAHHBIN
orBap. OH AOMKEH OBITh JOCTAaTOYHO T'yCThIM. M3BNEKaTh CyXoi KpacHTelb HaM He NoTpedyeTcs
— BCE€ PaBHO BeJlb HAM MPEACTOUT TOTOBUTH BOJOPACTBOPUMYIO KPACKY.

OuyeHb BaXXHOE 3aMeyaHue: OEpUTE TOJIBKO T€ PACTEHUs, KOTOPBIC Pa3pelieHO COOMpaTh
TaMm, TJIe BBl JKUBETE; HU B KOEM Cllydyae HE PBUTE PACTEHH:, B3SATHIC MO/ OXpaHy B Ballel obnactu
wm pecryOnuke. Y B mr000M ciy4ae, 94ToObl HE HAHOCUTH BpeAa MPHUPOJE, OTPAHUYBTE YHCIIO
COOpaHHBIX PACTEHHI O MUHUMYMa.

Haunem c¢ xpacnoro kpacutens. Ero MOXHO moixyduTh u3 crebis 3Bepobost (oTBap HaIO
MOKHUCIINTE) WM U3 KOPHS MOJMapeHHHKa, Bo3MOXKHO, Bbl HE 3HAeTe, KaK BBIMVISIIAT HAa3BaHHbBIC
pacteHus. B TakoMm ciydae MOCOBETYWTECh C yUHTeJIeM OMOJIOTHH MO0 BO3BMHTE B OMOIMOTEKE
KaKoi-1100 CIpaBOYHUK WIU OINpPEAETUTENb PACTCHUN; B HUX, KaK MPaBUIIO, JAIOTCS U OMUCAHUS
pacTeHul, U UX PUCYHKHU.

OnbXOBYIO KOpY MOJOXKHUTE B BOJY Ha HECKOJIBKO JHEH, a MOTOM MPUTOTOBLTE OTBap. BHOBD
y Bac MOJIyYUTCSl KPACHBIN KpacuTeab. ETo MOKHO M3BIEYb TaKKE U3 KOPHEW KOHCKOT'O LIaBes, HO
B 3TOM cily4yae He 3a0yJpTe MpuOaBUTh K TOTOBOMY OTBapy HEMHOTO aFOMUHUEBBIX KBaCIOB —
MHaue IBeT OyIeT TYCKIIBIM.

N3 kopHell W3BECTHOTO pacTeHHsl JAeBicwia (OH, Kak M 3Bepo0Oi, OTHOCHUTCA K
JIEKapCTBEHHBIM TpaBaM) MOXHO IOJY4YUTh CHUHMM Kpacurtene. [l 3TOro KOpHM HaJo0 CHayaia
MoJiepKaTh B HAIIATBIPHOM CIHMPTE — BOJHOM pacTBope ammuaka. CHUHHMI KpacuTelnb MOXKHO
JOOBITH TAK)KE U3 IBETOB KUBOKOCTH U KOPHEH NTHYbEH IPEUUILIKH.

Kpacutenp 3eneHoro 1mBera W3BJIEKAIOT M3 JIUCThEB TPWIMCTHUKA (TOXE, KCTaTH,
JeKapcTBeHHas TpaBa). He Takoil sipkuii, HO TEM HE MEHEE KPAaCUBBIM CEpO-3€JIEHbII KpaCUTENb Bbl
no0ynere U3 JHUCTbEB M cTeOsied MaHXKEeTKH; Mepe] NMPUTOTOBICHHEM OTBapa HUX HEOOXOAMMO
TIIATEIbHO U3MEIBUYUTD.

KenTerii KpacWTenb IalOT MHOTHE pAcTEHHUs: JIPOK KpacWIbHBIA, OpEHmHUK (Kopa),
OJIbXOBHUJIHASI KpyIIWHa (KOpa, JUCTbS, SrOJbl), MOAMAapeHHUK (uBeTsl). M3 mumomoB Oapbapuca
MOJTy4aeTCsl )KENThI KPACUTEIb C JIUMOHHBIM OTTEHKOM.

Ecnu orBaputh B BOJE CyXyl KOXYpYy pPEMuyaToro Jiyka, TO IOJY4YaeTCs KOPHUYHEBBII
KpacuTellb pa3HbIX OTTEHKOB — OT MOYTH JKEITOro 10 TEMHO-KOPUYHEBOro. JIpyroil MCTOUHHK
TAKOT'0 KpacuTess — cyxas Kopa >KocTepa.

Sroabl YEpHUKH U €KEBUKH, KaK HETPYHO JIOTafaThCsl, CoAepk aT (GUOJIETOBBIN KPaCUTEb.
OH HEe OYeHb CTOEK, HO BIOJHE MOXKET MPUIOJUTHCA JUIS aKBapelbHBIX Kpacok. A u3 crebiedt u
JUCTHhEB YUCTOTENA YAACTCA U3BIIEYb KPACUTEIh OPAHKEBOTO IIBETA.

A Kak MOoJXy4YuTh YEPHBIM NUTMEHT? Bo-NepBhIX, A 3TOr0 MOYKHO NPUTOTOBUTH OTBAp U3
Aroa ¥ KopHe# BopoHia. Ho ecth u apyroit croco0, 6ojiee MpoCcToi: 100aBUTh JKEIE3HBIA KYyTIOpOC
K OJHOMY M3 IOJY4YeHHbIX paHee OTBapoB. [louTw Bce HamM OTBAaphl COAEP)KAT AyOHJIbHBIC
BEIECTBA THUMA TaHWHA (BCIIOMHHUTE OMNBITHI C YaeM), U B MPHUCYTCTBUU COJIEH JABYXBaJCHTHOIO



JKeJe3a OHU CTAHOBSITCS YEPHBIMU.

Bbl 3anacinck [OCTaTOYHBIM KOJMYECTBOM TYCTBIX pPa3HOLBETHBIX OTBapoB? Torma
MIPUCTYIIUM K TJIJaBHOMY—M3TOTOBJICHUIO aKBapeJIbHOW KpacKu. ['J1aBHBIE €€ COCTaBHBIE YaCTU —
KpacuTelb U BOJa, HO €CTh U JpyTue o0s3aTeNbHble KOMIIOHEHTHI. [Ipe e Bcero, Takue BelecTBa,
KOTOpBIE CKPEIUISIIOT KpacKy ¢ Oymaroi, HanpuMep ryMmuapaOuK Wi JpEeBECHbBIE KIen—BEIleCTBa
C IOBBILICHHOM JIMIKOCTHIO. /lanee, Hy KHBI BA3KUE BELIECTBA, OHU IIOMEIIAIOT KPACKE PacTeKaThbCs
mo Oymare, 3acTaBsT €€ Jiedb POBHBIM CJIOEM; XOPOIIM JJIsi 3TOTO MeJ, MaToka, rimnepuH. U
nocuenHsAs Jo0aBKa — AHTHCENTHK W Je3MH(UUUpYIOllee BelecTBO. Beab Mbl uMeeM €10 ¢
BEIIECTBAMHU  PACTUTEIBHOIO IPOMCXOXKACHMSA, a MX HAA0 3alMIIar OT JCHCTBHUSA
MHUKPOOPIaHU3MOB (IIJIECHEBBIX TI'PUOKOB, KOTOpbIE HENPEMEHHO 3aXOTAT MHMTAThCS HAIIMMU
KpacKaMH).

Ecnu y Bac HeT rymmuapaOuka, TO B KayecTBE KJICSILEro BEIIECTBa JydIle BCEro B3SITh
BUIIIHEBBIN WJIM CIMBOBBIN KJIEH, HATEKHU HA CTBOJIAX, KOTOPHIE MOXHO COOpATh MPSIMO C JIEPEBHEB
— UM 3T0 He Bo Bpen. IlpaBna, Takoi kiel (roBops TOYHee,—KaMe/b) B BOJIE PacTBOPSIETCS C
TPYJOM, HO €CJIH 10OaBUTh HEMHOT'O KHCIIOTBI, TO PACTBOPEHUE MOMIET 3HAYUTEIBHO OBICTpEE.

JU1 Kpacku Ka)KIoro IIBETa IPUTOTOBbTE 5—7 MII KJI€eBOro pactsopa npumepHo 50%-Hoit
KoHUeHTpauuu. CMeniaiiTe ero ¢ paBHbIM KOJIMYECTBOM IJIMIIEPUHA WM K€ NPUMEPHO BTpOE
MEHBIIIUM KOJMUYECTBOM MeJla. AHTHCENTUKOM OYJeT CIIy>KUTh (eHoi1, ero 5 Y%-Hblil pacTBOpP IMOJ
Ha3BaHMEM «KapOoJIoBasi KHUCJIOTa» €CTh B AanTeKaX. OJTOr0 BELIECTBA HYXHO OYEHb MAaJo,
OyKBaJIbHO HECKOJIBKO KaIellb.

Bce xommnoneHTsl Oyaymieit kpacku cMemaiite. OCHOBa Kpacku roTOBa, HET TOJIBKO CaMOro
BaXHOT0 — Kpacutens. Jlo6aBisiiTe ero B MOCIEAHIO OYepeb B BUIE T'yCTOrO OTBapa, B3sB €ro
IIPUMEPHO CTOJIBKO 7K€, CKOJIBKO y BaC MOJIyYHJIOCh OCHOBBI JUIS1 KPACKH.

Bot, cobcTBeHHO, 1 Bes npoueypa. Bo3aMoXkHO, BbI yIUBIIEHBI, OTYETO KpacKa MOJIy4nIach
HE TBepAass — B Mara3MHax ee MpoJarT B IUIMTKaX. OJHAKO XYJOKHUKU MOJNb3YHOTCS U
MOJTY>KUIKMMHU aKBapeJIbHBIMU KpackaMu, B TIOOMKax. I10 KOHCHCTEHIIMN OHU KaK pa3 HaIOMHUHAIOT
T€ Pa3HOLBETHBIE KPACKU, KOTOPBIE BbI TOJIBKO YTO IPUTOTOBUIIH.

Ecnu BBl coOupaeTech XpaHUTh CBOM KPAacKH, 00s13aTEIbHO TepeiieidTe X B KaKue-HUOYIb
CKJISIHKH, TUIOTHO 3aKPBIBAIOUIMECS MOJUAITUICHOBHIMU NMPOOKaMHU, B MPOTUBHOM Cydae KpPacKu
CKOpO BBICOXHYT. A paboTaTh MMM HaJ0 TaK *e€, KaK U BCAKMMU JAPYTUMH aKBapeIbHBIMHU
KpacKaMH: MsTKasi KHCTh, IJIOTHAas Oymara... Bnpouem, cpeu 10HBIX XMMHKOB HAaBEpHsKa €CTh U
IOHBIE XYI0KHHUKH.

[Ipexne yem nepelTH K HOBOM TeMe, 1auM €IIe OJIMH COBET: MONMpPOoOyiTe OKPaCUTh TKaHb.
Bens B crapuHy OONBIIYIO YacTh PACTUTEIBHBIX KPACHUTENIEH HCIOJIb30BATM UMEHHO Ui STOU
uenu. JloroBopumcs TOJIBKO BOT O UYEM: HE KJIAJWTE B KPACHJIbHYIO BaHHY (@ €0 MOXKET CIIY)KUTh
MHCKa WM Ta3) XOpolnue Bemu. [TodKcrepuMeHTHpYHTe cHadaima ¢ KyCOYKaMH YHUCTOM Oenoi
TKaHU WK OpsKU. M TONBKO B TOM ciydae, €Clid Bbl yOeIUTeCh, YTO OMBIT MPOXOIHUT YCIEIIHO,

Oepute Kakyr-In0o Belb — O00s3aTENbHO M3 TEX JX€ BOJOKOH, HAa KOTOPBIX BBl CTaBWJIH
9KCIIEPUMEHT.
Ilepen okpackoill TKaHb, KaK IMPaBHIO, TPEOYETCs MPOTPAaBUTh — IOJACPKATh B TOpsSYEM

pacTBope KakoOH-muOO conM; Uis 3TOM IIeMd 4YacTo OepyT pacTBOp aFOMOKAJIMEBBIX KBACIIOB.
[lomepxaB TKaHb WM MPSDKY B MPOTPaBE HECKOJIbKO MHUHYT, OMYCTUTE €€ B OTBAp KpacUTEld,
MpEeABAPUTENIHLHO MPOLEKEHHBIM Yepe3 Mapilo, U KUISATUTE B HEM. TOYHOrO COBETA, HACKOJIBKO
KpENKUM JIOJKEH OBITh OTBAp, AaTh, K COXKAJIEHUIO, HEJIb3s, IOTOMY YTO JIBa BHEIIHE OJUHAKOBBIX
pacTeHus MOTYT COJIepkaTh pa3Hble KOJWYECTBA KPACAIIEro BellecTBa. Tak YTO KOHIIEHTPALMIO U
BpeMst 00pabOTKH MPUAECTCS TOI0UPATh OMBITHBIM ITYTEM.

HazoBeMm HeCKOJIbKO pacTeHHH, U3 KOTOPBIX MOXKHO IMOJIYYUTh HEIJIOXUE KPacCSIIUe OTBAPHI
11 TKaHu. HauHem ¢ ynmomMuHaBHIIEHCS YK€ JTyKOBOM IIelyxu. B ee oTBape TKaHb CTAHET KENTO-
KpacHOM, €CiM MpPOTPaBUTh €€ KBAacllaMM, U 3€JIEHOM, €CIM IPOTPAaBUTH KEJIE3HBIM KYIIOPOCOM.
JIyKkoByI0 LIeNTyXy HCIIONb30BANIM C IaBHUX BPEMEH ISl KpallleHHsl IEPCTH U JIbHA.

W3 nuctreB U cTebmneit kapTodenst Toke MOXKHO PUTOTOBUTH KpacuTesb. VX oTBap okpacut
TKaHb B JJUMOHHBIN IIBET, €CJIM TKaHb 3apaHee o0paboTaHa pacTBOPOM KaKOH-IHOO COJM OjoBa. A



OTBap KOPHS PEBEHS MPUAACT TKaHH, IPOTPABICHHOW PaCTBOPOM JKEJIE3HOI0 Kyropoca, OOJIOTHBII
LIBET.

JI1st OKpamvBaHus MIEPCTA MOXKHO MCIOIB30BaTh M OTBAPHI U3 KOPHI JIepeBbeB. Tak, Kopa
OJIbXM OKPACUT LIEPCTh B TEMHO-KPACHBIN L[BET, KOpa SICEHS — B CUHUU. J[peBecuHa TUKOW rpyln
COJIEPKUT KOPUYHEBBIM KpacuTenb (IIEPCTh Mepej] KpalleHWeM HaJI0 NPOTPaBUTh B BOJAHOM
pacTBope Kakoh-Inbo comu BUCMYTa). B nucThsax Oepe3bl ecTh cepo-3eNeHbl KpacuTenb, MpaBaa,
OH HE 04YeHb dPPeKTeH.

B Obuible BpeMeHa pelko, HO BCE e KPacWJIM MIEPCTh pacTBOPOM Kode, TONBKO CHIPOTO,
9TOOBI TIOJYYUTh 3eJCHBIN 1BeT. OnpoOyHTe M ITOT KPACHTENh, 0JIAr0 CHIPHIX KOPEHHBIX 3epeH
HY>KHO COBCeM HeMHOTro. VX Ha/0 pa3MoI0Th U OTBapUTh C JOOABKOW CTUPATBLHOM CObI, a IIEPCTh
nepes TeM, Kak Morpy»kaTh €€ B 0TBap, MPOTPABUTE B TOPSUEM PACTBOPE KBACIIOB.

Ecau 310 3aHsATHE mpUAETCS BaM IO BKYCY, MPOBEPHTE CAMM Kpacslllee IEUCTBUE APYTUX
pacTeHui B COUYETAHUU C pa3HBbIMH MpoTpaBamMu. He UCKITIOUEHO, 4TO Bbl OOHAPYKUTE KaKOE-JIN00
HEU3BECTHOE WIIM COBEPIIICHHO 3a0BITOE COUETAHUE, U OKPACKA OKAKETCS Ha PEIKOCTh KPaCHUBOM.

CPEJICTBO OT P2XKABUMHbBI

N3 ctebneil, Kopbl, TIOAOB U JIUCTHEB MOJYYAIOT HE TOJBKO KPACHTENTH, HO M ACCSITKU
JIPYTUX TIOJIE3HBIX BemiecTB. Kak HU yJIUBUTENTHHO, PACTCHHS COACPKAT U TaKUE OPTraHUYECKHE
COEIMHEHUS, KOTOPBIE CTIOCOOHBI MPEIOXPAHUTH METAILT OT KOPPO3HH.

[IpencraBbere cebe, YTO TPOMO3JKYIO CTAJIBHYIO J€Tallb HEOOXOAUMO OYUCTHUTH OT
pkaBunHbl. He TepeTh ke ee HakJayHOW IIKYpKOH. 3HA4YUT, HYXKEH XUMHUYECKHH CHoco0,
HarpuMep, TpaBlieHue KucioToi. Ho ecim omycTuth neTanb B pacTBOpP KaKOM-THOO KHUCIOTHI,
yAANSIonel p>KkaBuYMHy, TO HEM30EKHO PAaCTBOPUTCSA U YaCTh MeTallla — Kak ero yoepekenib oT
KOHTaKTa C KUCJIOTOM?

OTBeT sCeH: HyXEH pacTBOp, KOTOPBIA yJamsyl Obl p>KaBUYMHY, HO HE TpOraj CcaMoro
MeTtasia. Takue TpaBWIbHBIE PACTBOPHI IaBHO YK€ MPUMEHSIOT Ha MpakTuke. [loMruMo KUCTIOTHI, B
HUX BXOIHT €Ille OJIHA BaKHAas J0OaBKa — HMHTHOUTOP KOPPO3MU. DTO TAKOE BEIIECTBO, KOTOPOE
pe3KO 3aMensisieT PacTBOPEHHE MeTala, HO IMOYTH HE MEUIAET PAcCTBOPATHCS €ro OKCHAaM U
TUAPOKCHJIAM, T. €. IPOAYKTaM KOPPO3HUH.

Te WHrHOUTOPBI, KOTOpHIE MPUMEHSIOT Ha 3aBOJAX, IOJIYYEHBI IPEUMYIIECTBEHHO
CUHTETHYECKUM IyTeM. Cpeay HHUX TeKCaMETWJIEHTETPAMHMH, B alTeKaX €ro IMpoJarT U IOJ]
Ha3BaHUEM «ypoTponun». Eciu moctaBuTh mapajiieibHbId OMBIT — JIBa OAMHAKOBBIX KEJIE3HBIX
MpeaMeTa MOJIOKUTh B JABE MPOOUPKU CO cIabbIM pacTBOPOM COJISTHOM KHCIIOTHI, IPUYEM 3apaHee
N00aBUTH B OJIHYy HEMHOTO PACTOJYEHHOT'O YPOTPOIMHA, TO PAa3HUIy BCKOPE MOXHO 3aMETHTh U
HEBOOPY’KEHHBIM TJ1a30M: B MPOOUPKE C MHTMOUTOPOM PacTBOPEHHE MeTaia Oy1eT UATH HAMHOTO
MEIJICHHEE.

Ho wmbI coOupanuch u3BIEKaTh WHTHOUTOPHI KOPPO3WU M3 PACTCHHHA. DTUM ceddac H
3aliMeMCH.

W3 nukopacTymmx pacTeHUM IS HAIIUMX OIBITOB MOJOMAYT YHMCTOTEN, XOXJATKa H
ObIMSHKA M3 CEMEWCTBA MAaKOBBIX, aJITEH JIEKAPCTBEHHBIA M3 CEMEHWCTBA MAJIbBOBBIX U
THICSIYETMCTHUK U3 CEMENCTBA CIIOKHOIIBETHBIX; HAM MOHAI00SITCS UX JIUCThS U cTeONIU. 3aMeThTe,
YTO MHOTHE M3 3TUX PACTECHHUI B CyXOM BHUJE OBIBAIOT B amTekax. /[l OMBITOB HYKHO HECKOJIBKO
9K3eMIUIAPOB pacTeHuid. [Ipegynpexaenus o 6epekHOM OTHOILIEHUH K MPUPOJAE OCTAIOTCS B CHIIE,
pPaBHO KaK M MPEAoKEHUE MTOCOBETOBATHCS C YUUTEIEM OMOJIOTHH WM 3aMacTHCh ONpeAeTUuTeIIeM
pacTeHui.

Jlyis u3BIeUeHUsT MHTHOUTOPOB MOXKHO B3ATh U HEKOTOPHIE KYJIbTYpPHBIE PACTEHHSI — 3TO,
MoKaay, mpouie. ['oadarcs sl ONbITOB JUCThS U cTebnu kapTrodens u noMuaopos. EcTe cMbich
MOAO0KIAaTh, TIOKA CO3PEET YpOKaid U B3ATh AJI SKCIIEPUMEHTOB HEHY KHBIE YK€ OCTaTKU PacTeHUH.

JIuctbst U cTe0aM JUKOPACTYIIMX WM JOMAIIHUX PACTEHUN M3MENbUUTE HOXKOM M 3alieiTe
ciabbIM, KOHIIEHTpauueil He Oonee 5%, pacTBOpOM coysiHOM KuUCHOTHL. Ecnu Bel momib3yerech
anTEeYHOM COJISTHOM KHCIIOTOW, TO pa30aBbTe €€ BOJOW MpuMepHO BiBoe. OCTaBbTE 3aJIUTYIO
pPacTBOPOM Maccy Ha HECKOJIBKO JHEW B 3aKPBITOM MOCYA€, YTOOBI SKCTPAKIIUS MPOILIA KaK MOXKHO
MIOJIHEE; HENEeNH, BO BCSIKOM Cllydae, OJDKHO XBaTHTh. Korma skcTpakT OyneT rotoB, COCTaBbTE



TPaBWJIBHBIM PAaCcTBOp UIS MPOPKABEBIIUX JeTayniell. Ecnu pikaBYMHBI OY€Hb MHOTO, TO COCTaB
pactBopa (mist ymoOoctBa—iio o0Obemy) Oyaer TakuM: Ha S5 uacted skcTpakta—4(0 wyacteit
KOHIICHTPUPOBAHHOM COJISTHOM KUCIOTHI M 75 vacted BoAbl. Eciu jke pKaBUYMHBI HE O4EHb MHOTO,
TO Hajao B3ATh 10 yacrell skcTpakTa M nmpumepHO 20 yacTel KUCIOTHI; KOJUYECTBO BOJBI TOXKE
MO>KHO HEMHOTO YBEIIMYHTb.

B Takue pacTBOpBI Bbl MOJKETE MOTpyXaThb 3apkaBeBlIMe JAeTaad. OHU OBOJBHO CKOPO
CTaHyT OJIECTSAIMMH, OyOTO HOBEHBKHE, a METaUI ¢ HHUX IOYTH HE TEpPeHJeT B TPaBHILHBIN

pactBop.
Ho uyto ’xe 3a BelecTBa B pPAacTEHUSX, KOTOpbIe, KaK OOHApyXUJIOChb, TaK XOPOILIO
3aIIMIIAIOT METAT OT KOppo3uu? DTO KOMIUIEKC COECIMHEHHM — aJKaJOWbl, MOJUCaXapubl,

OCNIKHM, CITU3WCThIC W JYyOWIbHBIC BeliecTBa. Bce OHM, XOTS W B pa3HOM CTCNEHH, 00JIAaroT
CIOCOOHOCTBIO a/IcOPOMPOBATHCS HA METAIIMYECKOW MOBEPXHOCTH M 3aKpeIUIATbCS Ha Hel, a
CJIEIOBATENIbHO, OHU MPEMATCTBYIOT NPSIMOMY KOHTAaKTy MeTaija ¢ KucioTod. Co p:kaBUMHON ke
OHHU O0BEUHATHCS HE KENAl0T, BOT OHA U PAacCTBOPSIETCS B KUCIIOTE €3 OMeX.

KPACUM BE3 KPACKU

be3 xpacku MOKHO NOKPacUTh MHOTHE METAJUIMYECKHE IOBEPXHOCTH, €CIIM MOKPBITH HUX
(XMMUYECKH WM 3JIEKTPOXUMHUYECKH) TOHKHM CJIOEM I[BETHBIX OKCHUJOB WJIM COJIEH, MPOYHO
CLEIUICHHBIX ¢ NOBEpXHOCTHIO. [locnenHee ycnoBue BBINOJHWATH HE Tak-TO Jerko. Hampuwep,
KeNe30 BO BIAKHOM BO3AyXe ObICTpo (M 0Oe3 Hameidl NOMOIIN) TOKPBIBAETCS KPacHO-OyphIM
HaJIETOM NPOAYKTOB OKHCJIECHMS, NONPOCTY IOBOPS — PKaBUMHOW, HO TAaKOW METOJ OKpacKu
HUKYyJla HE TOJUTCSI, IOTOMY UTO P>KaBUMHA €JIe-€JI€ JEPKUTCS U NMayKaeTcsl IpU NPUKOCHOBEHUH.

31ech Mbl INPUBEAEM HECKOJIBKO PELENTOB OKPAIUIMBAHUSA LBETHBIX METAUIOB. JInmib
HEKOTOpBIE M3 HUX MPUTOJHBI AJI JIOMAIHEro 3KCIEPUMEHTA, OCTalIbHbIE TPEOYIOT XMMHUYECKHUX
pEaKTHBOB, KOTOpbIE HE KYNHUIIb HU B anTeke, HU B (hoTomarasune. OQHAKO HajeeMcs, BBl yXKe
3aMMUCcaIuCh B XUMUYECKUI KPYHKOK.

Menp U1 naTyHb JOBOJIBHO OBICTPO TYCKHEIOT Ha Bo3ayxe. Ho oHu coxpansaT Oiseck, eciu
OKpacHUTh UX XUMHUYECKUM IyTeM. [loaroroBka netaneil morpedyeT HEKOTOPOro BPEMEHH, IOTOMY
YTO MOBEPXHOCTh JIOJKHA OBITh COBEPLIEHHO YUCTOMH, O€3 clief1oB Ips3u U xkupa. OTIOIUPOBAHHYIO
JeTaib TIIATENFHO MPOTPHUTE TPSAMOYKONW, CMOUECHHOM B OCH3MHE, a 3aT€M BIIAXKHBIM MEJIOM WU
3yOHBIM MOpowmKoM. IIpombIB neTanb B MPOTOYHOM BOJE, MOABECHTE €€ Ha CypOBOM HMUTKE WIN
JecKe U He KacailTech 0OJbIlle pyKamH, YTOOBI HE OCTABUTh KUPOBBIX MATEH (JlaXKe €ClI KoXa Ha
BUJ COBEPLICHHO CyXas, BCE paBHO Ha HEHl ecTh XOTh HEMHOro >xupa). OmycTure neranb B
pa30aBiIeHHBIN pacTBOp a30THON KucioThl (He Oonee 5—10 mu Ha 100 M Boabl) M CHOBa
MpOMOMTE, JTydllie ropsiuet Bojaoil. [Toaroroska 3aBepuieHa.

JlanpHenee 3aBUCUT OT TOTO, B KAKOW LIBET Bbl PELIWIMA IIOKPACUTH MeIb. ECu B 4epHBIii,
TO MOAEPKUTE AETajdb MUHYT MATh B pacTBOpe, B kKotopoMm Ha 100 mu Boawl mpuxoautca 0,9 r
enkoro Hatpa u 0,3 r mepcynepata ammonus (NH4),SOg (ero mpumenstor B dotorpadum).
Temnepatypa pactBopa 90—100 °C.

B pactBope xmopuaa xamus, cyinbpara Hukens NiSOs u cynepata meau CuSOy
(cootBerctBeHHo 4,5, 2 m 10,5 r Ha 100 M BOABI) MpU TOW K€ TEMIeEparype MeIb U JIATYHb
NpUOOPETYT MPHUATHBINA MIOKOJIAAHBIN OTTEHOK. JIaTyHb CTaHeT J1a3ypHOil mociie KpaTKOBPEMEHHOTO
BBIIEPKUBAHMSI B CMECH, COCTOSIIEH M3 3 I anerara CBHMHLA (MOKHO HCIIOJIb30BaTh CBUHIIOBYIO
MPUMOUKY), 6 T THOCynb(ara HaTpus (TUMOCyiIb(uTa), 5 T YKCycHOH KHCIOTHl U 100 M1 BOJBI
Temnepatypa Takoro pactsopa — okoiio 80 °C.

Menbs MOXHO U MO3€lEHUTh. JJI 9TOro €€ Hy>KHO OIyCTHTh B TakoW pactBop: Ha 100 mn
Boas—20 T HUTpata Menu Cu(NOs;),, 30 T HamaTeipHOTO cnipta U mo 40 T XJIOpUaa aMMOHUS
(HamaThIps) M alleTaTta HaTPHsl; pacTBOP MOCJIETHETO BELIECTBA JIETKO MOJIYYUTh U3 COMbI U YKCYyca.
C HuTparoM Meau oOpamaiTech, MOXKAITYHCTa, OCTOPOXKHO, M30eras MOMaJaHWs Ha JHUI0 H
0COOEHHO B POT.

3a HCKIIOYCHMEM OIBITa C YEPHEHHEM, MBI HUTJE HE YKa3blBa€M BPEMEHH DPEAKLMH.
[TonGepure ero caMu Ha OMbITE, MIPUHAB BO BHUMAaHHUE, YTO YEM JOJIbIIE BpeMsi 00pabOTKH, TeM
MHTCHCUBHEE LIBET.



Crnenyronuii MeTail, KOTOPBIM TMOJJAETCs XMMHYECKOM OKpacke, — 3TO HUHK. Ero
WCIONB3YIOT HEYacTO, HO C OLUMHKOBAaHHBIMH MpeIMeTaMU—BEIpaMU, Ta3aMH, KOPbITAMU—BCE
XOpomio 3HaKOMbl. OOBEKTOM JKCIEPUMEHTAa MOXET OBITh JII0OOW CTaphlif, HETOAHBIN
OIIMHKOBAHHBIHN mpeameT. [IpomMoiiTe ero moBepXHOCTh PACTBOPOM COJBI WIIH MPOTPUTE TPSAMIOUKOH,
CMOYCHHOW B OCH3HMHE, BHIMOWTE TOpsSYEil BOJOW C MBUIOM M HECKOJIbKO pa3 mpomojomure. Ha
OLIMHKOBAHHYIO TOBEPXHOCTh HAHECEM CMECH BEIIECTB, KOTOPHIE BCTYISAT C IIUHKOM B PEAKIIHH;
JAIoIKe OKpaIIeHHbIC COeAMHEHUs. BOT penenTsl Kpacox.

Uepnas: 2 yacTu HUTpaTa MeQu, 3 4acTH OKCUIA MEIH, 8 4acTeil COJNITHOM KUCIOTHI U 64
YaCTH BOJIBI; MTOCJIE MOSBJICHUSI OKPACKH TIOBEPXHOCTH MPOMBITH BOJIOW U BBICYIIIUTb.

3enenas: mo 10 yacTeil cynphara Meau U BUHHOM KUCIOTHI, 12 yactel BOAbI U 24 4acTh
pactBopa eakoro Harpa B Bozae (1:15); kak TOJBKO MOSIBUTCA OKpacKa, cedyac e OIMOJIOCHYTh
MOBEPXHOCTh BOJIOH, MHaue OyAeT Oyphlii OTTEHOK.

Cunss: Ha 100 M1 BoibI—6 T KaKOM-TMOO COJIM HUKEJS U CTOJIBKO K€ XJIOpUJa aMMOHHUS,

3omoTasi: pacTBOp U3 | 4acTW BUHHON KHCIOTHI, 2 4acTel coAbl U 1 4acTH BOABI CMEIIATh C
YUCTOW TIIMHOM; MOBEPXHOCTh HATEPETh CMECHIO, a KOT/1a OHA BHICOXHET, OMOJIOCHYTh BOJOM.

KopuuneBo-OpoH3oBasi: cMech U3 1 4acTH Spu-MEASHKH M 5 4acTeil YKCyCHOW KHCIIOTHI,
MMOBEPXHOCTh HATEPETh CMECHIO, MPOMBITH BOJIOW U TIPOCYIIUTh.

Menanast; Tak Kak LIHMHK aKTUBHEE MEIH, 3HAYUT, JOCTaTOUYHO CMOYHUTH €r0 PacTBOPOM
MEJIHOM COJIM, HAITPUMEP, METHOTO KyIlopoca.

Mexny mnpounM, TaKMMH KpackKaMM MOKHO HapUCOBaTh Ha IIMHKOBOW TOBEPXHOCTH
KapTHHY.

Ot uwmHka mepeiigeM Kk amtoMuHUIO. OKpacUTh €ro HECKOJbKO CIIOXHEe: W Oleparuii
0oJbIe, U HEe 000MTHCH 0€3 3NeKTpHUUecKOoro Toka. OKCUI 1 COU AIIOMUHMS HEB3pAuHBbI, I0ATOMY
HY>KEH Jpyroi cnocod okpamuBanusa. OH U3BecTeH: 3TO aHoaupoBaHue. CyTh €ro B TOM, 4TO uepe3
ATIOMUHUEBYIO JIETallb, IOTPY>KEHHYIO B 3JICKTPOJIUT, MPOMYCKAIOT TOK; IPH ATOM Ha MOBEPXHOCTHU
oOpa3yercs mieHKa okcuaa tomuuHod MeHee 0,1 mm. Tak Kkak allOMHHHMEBBIE JAETald B
rajbBaHUYECKOM BaHHE CIIY’KaT aHOJIOM, MPOLIECC U Ha3bIBAIOT aHOAUpoBaHUEeM. OKCUAHAS MJICHKA
MIPOHM3aHa MUKPOCKOIMYECKUMHU Pa3BETBICHHBIMU MOpPaMH, B KOTOPHIX XOPOIIO YAEPKHUBAIOTCS
Kpacutenu. MoOXXHO OKpacUTh aHOJIMPOBAHHYIO MOBEPXHOCTh U OPraHUYECKUMH KPACHUTENISIMH, B
TOM YHUCJIE€ TPUPOJHBIMH, HO Jyyllle BCe K€ HeopraHMuecKMMH BemiecTBamu. OOBIYHO AETalb
00pabaThIBaIOT MOOYEPETHO B ABYX KPACSIIUX PACTBOPAX, U SIPKO OKPAIICHHBIC MMPOTYKThI PEAKITUN
OCTaloTCA B MOpax.

OTnonupyiTe aTIOMUHUEBYIO JI€Tallb, 00E3KUPHTE €€ OCH3WHOM WJIM alleTOHOM, IIPOMOUTE
B rOpsiYeil BoAE€ M MOABEChTE Ha MpoBosiouke. OMycTUTE NeTalb HA JBE-TPU MHUHYTHI B 5 %-HbIN
pacTBOp €AKOTO HATpa, elle pa3 MPOMONTE U MOTPY3UTE B CIA0BINA PACTBOP a30THOM KUCIOTHI (20—
30 mu xkucnotel Ha 100 M Bojawl). Pazymeercs, 10 AeTaim AOTparuBaThCs YK€ HEIb3sl, a €CIU C
MOJIBECKOM paboTaTh HEYy100HO, TOMOTaiTe cebe MUHIIETOM.

CHoBa MpOMONTE JeTaly B ropsiyeid U B XOJOAHOW BOAE M MOABECHTE HA MPOBOJIOYKE B
cTakaHe. MOXXHO TOJIOKHTHh Ha Kpas CTaKaHa IMajlOuKy WM KapaHJall U 0OMOTaTh BOKPYT HETO
MIPOBOJIOYKY pa3-Apyroi, mogoOpaB TaKyl0 BBICOTY, YTOOBI JeTalb OKa3ajllaCh Ha HECKOJIBKO
CaHTUMETpOB BbIlIe JHA. CoeauHUTE AeTallb C TIOJOKUTEIbHBIM TOJIOCOM MCTOYHUKA TOKA.
Karoapl — cranpHble TIIACTUHKA — TOJBECHTE TAaKUM K€ 00pa3oM. MCTOUHMKOM TOKa MOTYT
CIy’)KUTh OaTapeiiku, HO OHU OYEHb OBICTPO «CAMYT»; AKKyMYJIATOp WJIM TpaHCPOpMATOp C
BBIIIPSIMUTEIIEM MPEAIOYTHTENbHEE.

B crakaH c geranpro HasnelTte pacTBOp cepHOil kucaoThl (20 Mt kucnotel Ha 100 mut Boabl;
ocTtopoxHO!). BKilounTe B Lenb KII0Y WIK PYOMIBHUK U PEOCTAT, YTOObI peryiupoBaTh TOK. J{is
€ro U3MEPEHUsI HyKEH MUIIUAMIIEPMETP,
: HO TOJAWUTCA U TECTep, KOTOPBIA €cTh Y
MHOTUX  paguoioOuTeneil. 3aMKHHUTE
LeTb U YCTAaHOBUTE TOK M3 pacuera 20—
It 25 MA Ha 1 cM’ noBepxHocTu. Jleraib
cpa3y MOKpOETCs IMy3bIpbKaMH ra3za—-sTo




BBIJIEIIACTCS KUCIOPOJI, KOTOPBIA U OKUCIAET altoMUHUA. [Ipy KOMHAaTHOM TemmepaType Mmpouece
JUTUTCS OKOJIO Yaca.

[IpomoiiTe aHOIMPOBaHHYIO [Je€Taldb B IPOTOYHOM BOAEC M NIPUCTYNAWTE K OKpaCKe.
[TorpyxaiiTe neTanb MOOYEPEAHO B JIBAa KPaCSAUIUX pacTBOPA, BHIAEPKUBAS B KaKIA0M 5—10 MuH u
MIPOMBIBas KaX/Iblil pa3 B MPOTOYHOM Boje. OKpallleHHbIE AETAH €1lle pa3 IPOMONTE U BBICYILIUTE.

BoTt cocTaBbl kpacsmux pacTBOPOB M UX BO3MO>KHAsi KOHIIEHTpauus (B rpamMMax Ha 100 M
BOJIbI):

CUHMI unmu romy6oi nBeT—ddeppounanun xkamus (1—5) u xmopun xenesza (III) (1—10);
KOopu4HeBbIi— (deppoumanna kamust (1—5) u meansiii kymopoc (1— 10); yepHblii—anerar
kobanbTa (5—10) u nepmanranat kanus (1,5—2,5); xxenTeii—Ouxpomar kanus (5— 10) u amerar
ceuHna (10—20); 3010TUCTO-KENTHIIi— rUNocyabGuT HaTpus (1—5) u mepmanranat xamms (1—
5); Oembrii—anerar cBunna (1—5) u cynedar nHatpus (1—5); opaHKeBbIIi—OUXpoMaT Kaaus
(0,5— 1) u Hutpat cepedpa (5—10).

I'’AJIbBAHOCTEI' A

[locne aHOOMpOBaHUS ~AJIIOMHHMUS €CTECTBEHHO OyJeT TMeperTH K  OuepeHbIM
ANEKTPOXUMHUYECKUM OIbITaM, OJIaro moj| pyKOW €CTh U DJIEKTPOJIUTHYECKas BaHHA, U MCTOYHUK
TOKa, U KJII0Y C peocTaToM. B 3Tux skcnepuMeHTax Mbl OyJieM H3BJIEKAaTh METal U3 pacTBOpa U
HAaHOCUTh €ro Ha IOBEPXHOCTb. JTOT MPOLECC HA3bIBAIOT TaJbBAHOCTETHEH, A TOKPBITUA —
rajibBaHnyeckuMu. Kctatu, aHoiMpOBaHNE aTIOMUHUS TOXKE OTHOCUTCS K T'aJIbBAaHOCTETUH.

CHauana nOy4YyUMMCs HAHOCUTh Ha CTaJlbHYI0 IOBEPXHOCTh Melb. MeaHeHue OouyeHb
pacnupoCcTpaHEHO B MPOMBIIUIEHHOCTH, M HE TOJBKO KaK CAaMOCTOATEIbHBIM MpoOIlecc, HO H
(moxainy#i, naxe damie) Kak MOATOTOBHUTENbHAs OMepalus Mepel MOKPHITHEM IpYTUMH, Oolee
MIPOYHBIMU U HapsAIHBIMU IIJIEHKAMU — XPOMOBBIMH, HUKEJIEBbIMH, cepeOpsHbIMU. [IprunHa B TOM,
YTO Me€Jb, MPAaBWIbHO HAHECEHHAs, OYEHb MPOYHO JIEPKUTCS HA CTajJd W BbIPABHUBAET
LIEPOXOBAaTOCTU U J€(PEKTHl €ro MOBEPXHOCTH, a APYTHE€ METaJlIbl, B CBOI OYEpPEb, XOPOIIO
ocaKHaroTcsi Ha MenHoW TuieHke. Kasamoch Obl, Bce MNpOCTO: 00paboTan cCTalbHYIO JAeTajib
pacTBOPOM MEIHOr0 Kynopoca, 0ojiee aKTMBHOE KEJe30 BBITECHWIO MEIb M3 pPacTBOpa, U OHA
oceJia Ha MOBEPXHOCTb. J[eHCTBUTENbHO, Tak U OyeT (MOXKeTe MPOBEPUTH, OITYCTHB YUCTHIM TBO3/Ih
B pactBop CuSOy4). Ho cnoif Mmeau Ha MOBEPXHOCTU OYEHb PBIXJIBIM — €ro JIETKO CTEPETh JaxKe
TPATIKOU. A TIPH SJIEKTPOXUMHUIECKON 00pabOTKe MEIHBIN CIOU MOTYYaeTCsi POBHBIM U IMTPOYHBIM.

Bot ouenp npoctoit ciocod meaHenus. C 0JHOTO KOHIIA MATKOTO MHOTOKHIJIBHOTO TIPOBO/IA
CHUMHTE H30JSILHUI0O U pacTepeOUTe TOHKHWE MEIHbIE MPOBOJOYKH, YTOOBI MONYUMIIACH «KUCTHY.
st ynobctBa paboThl MPUBSDKUTE €€ K JEPeBSIHHOW MajJoyKe WM KapaHJamly, a APYroi KOHeIl
MPOBOJAA TMOACOCAMHHUTE K TMOJIOKHUTEILHOMY TOJIOCY Oarapeiku s KapMaHHOTO (oHaps.
ONEeKTPOIUT—KOHLIEHTPUPOBAHHBIH  pacTBOp  MEAHOIO  KyIlopoca, JK€lIaTelIbHO  ClierKa
MOJIKUCIIEHHBIN, — HaJIEUTE B IIUPOKYIO CKIIHKY, B KOTOPYIO YA0OHO OYJeT MaKaTh «KHUCThY.

[lonroToBbTe CTANbHYIO IJIACTUHKY WIM JAPYrod HEOONBIION MpeaMeT, >KelaTelbHO ¢
IJIOCKOHM MOBEPXHOCTHIO. [IpoTpuTe ero Menkoi HaKIauyHOW MIKYPKOW U 00€3KUPBTE, TPOKUTISATHB
B pPacTBOpE CTUPAJIbHOM cojibl. [1010%KUTE TUIACTUHKY B BAHHOYKY WJIM KIOBETY U MOJICOEMHUTE €€
MPOBOJOM K OTpHUIATEeNIbHOMY Moitocy Oartapeiliku. Cxema coOpaHa, OCTajJoCch TOJBKO BBECTH
ANEKTPOJIUT.

OOMaKHUTE «KHCTBb» B PAacTBOP MEIHOTO KyNopoca W IMPOBEIUTE €0 BIOJb IJIACTHHKH,
CTapasiCh He JOTParuBaThCs J0 MOBEPXHOCTH; paboTaiTe TaK, YTOOBI MEX/Y IUIACTUHKON U KUCTHIO
ObLT Bcerna cioi anexTponurta. [IpoBojgku Bce BpeMsi JAOKHBI OBITH CMOUYEHBI pacTBopoMm. Ha
ria3ax IUIaCTUHKA OyJeT MOKPHIBAaTbCS KPACHBIM CJIO0eM MeTaimdeckoil mean. Ha oOpabotky
MaJIeHbKOW JeTaan yHIyT cuuTaHHble MUHYTHI. ECiiu e MoBepXHOCTh MOOO0JIbIIE, TO MOTpedyeTcs
HE TOJIBKO JOMOJHHUTEIbHOE BpEMs, HO M JOINOJHUTENIbHAs OaTapeiika; COeAMHUTE ee C MepBOU
napajuienbHo. Korma nokpsiTue HaHECEHO, BBICYLIMTE AECTANIb HAa BO3yXE M MATOBBIM CIOW MeIH
HaTpUTE 70 OJIeCKa MEPCTIHON MM CYKOHHOM TPSIKOM.

Kcratn, 3TOT ONBIT MOXKHO CTaBUTh M C AIIOMHHUEBOM, M C OIMHKOBAHHOM IIJIACTUHKOM.
Takoil mnpouecc, HpU KOTOPOM JE€Tajlb HE OIYCKAIOT B JJIEKTPOJIMTUYECKYIO BaHHY, a
00pabaThIBalOT CHApYy)XH HEOOJBIIMMHU ydacTKaMH, J00aBIsAs BCE BpPEMs SJEKTPOJIUT, IMOPOM



HCIOJIB3YIOT U Ha MPAKTUKE, 0COOEHHO B TEX CIlIydasX, KOTJa Je€Talb HACTOJIBKO BEJUKA, YTO JJIs
Hee He moadepelrs MOAXOoNsAlledl BaHHBL. Hampumep, Korma Hago MOJHOBUTH IOKPHITHE Ha
OOIIMBKE OKEAHCKOTO KOPaOJIs...

Bnpouewm, ecnu fetanu HEBETUKHU, UX OOBIYHO BCE K€ MOTPYIKAIOT B BAHHY C AJIEKTPOIUTOM
— 3T0 OBICTpee u yaoOHee. BoT kak 3To AenaroT npy HUKETUPOBAHUU CTAJIH, WU, TOYHEE, Tepe.
HUKETUpOBaHUEM, 100 0e3 MpeABapUTEIHHOTO MEAHEHUS B 3TOM CIy4yae He 0OONTHCH.

Metamumdeckuid MpeaMeT, KOTOPBIH BbI PEIIMIA TMOKPHITh HUKeJIeM (IyCTh 3TO OyZIer
BOJIONIPOBOJIHBIN KpaH Uiu TabauuKa s ABepH), o0paboTaiiTe, Kak 0OBIYHO, HAKJAYHON OyMarow,
YTOOB! yAAJIUTh OKCUIHYIO TUIEHKY, IPOTPUTE LIETKOM, KaK clIeayeT MPOMOITe BOJIOM, 00€e3KUpbTe
B TOpsYeM COJOBOM pacTBOpe M TpoMoiiTe eme pa3. B OaHKy WIM CTakaH OIyCTHUTE Ha
MIPOBOJIOYKAX (JIyd4llle MEIHBIX) BE MEAHbIE TUIACTUHKUA — aHOJbl. MeX/y HUMH Ha IIPOBOJIOYKE
K€ TOJIBeChTe JeTalb (BCE 3THU MPOBOJOYKU, HAMIOMHHAEM, yAOOHEe BCEro oOMOTaTh BOKPYT
KapaHJalla ¥ TOJOXUTh €ro Ha Kpass OaHku). Te NpoBOJIOYKH, KOTOpBIE HUAYT OT MEIHBIX
IJIACTUHOK, COEIMHUTE BMECTE M MOJKIIOYUTE K TMOJOKUTEIBHOMY TOJIOCY MCTOYHHMKA TOKa, a
JeTallb — K OTPULATEIbHOMY; BKJIIOUUTE B II€Nb PEOCTaT WK paauocornporusieHus Ha 200—300
OwM, 4T00BI peryIupoBaTh TOK, M MIILTHaMIepMeTp (Tectep). CTOYHNK MOCTOSHHOTO TOKa — JIBE-
Tpu Oarapeiku Juiss KapMaHHOTO (poHapsi, COEAUMHEHHbIE MapajuIeIbHO, WM aKKyMYJSTOp C
HampsbkeHueM He Oouee 6 B.

PactBop anexrponuta — 20 r MEeIHOTO Kymopoca U 2—3 MJI CepHOU KUCIOTH Ha 100 mu
BOJBl — HaJlelTe B CTakaH, PAacTBOP JOJDKEH TMOJHOCTHIO MOKPBITH 3MEeKTpoabl. [lomb3yschk
peocTaToM WIH TMOAOHWpas COMPOTHBIICHUS, yCTaHOBUTE TOK OT 10 mo 15 MA Ha KaxIblid
KBaJIpaTHBIA CAaHTHUMETP MOBEPXHOCTH JeTanu. MUHYT 4epe3 ABaALATh BHIKIIOYUTE TOK M BBIHBTE
JIeTajlb — OHAa MOKPBhITA TOHKUM CJIOEM MeEIH. DJIEKTPOJIUT MEIHEHUS HE BBUIMBAITE, OH elle
TIPUTOUTCA.

Jlanee — coOcTBeHHO HUKenupoBaHue. [IpuroroBsTe HOBBIN AnekTponut (30 T cynbdara
Hukens, 3,5 r xmopuna Hukenas U 3 T OopHoit kucnmotrhl Ha 100 Ma BoAbI) M HaleWTe ATOT
ANEKTPOJIUT B IpYrod crakaH. [lJis HUKEINPOBAaHUS HYKHbI HUKEIEBbIE 3JEKTPobl. ONmycTUTE UX B
ANEKTPOJIUT, COOEPUTE CXEMY TaK K€, KaK MpU MEJHEHHH, U BKJIIOUYHUTE TOK, BHOBb MPHUMEPHO Ha
JBaALaTh MUHYT. BbIHBTE feTanb, mpomMoiite U npocymure ee. OHa MOKPBITA CEPOBATHIM MAaTOBBIM
cioeM HUkenst. YToObl MOKphITHE TPUOOPETIO MPUBBIYHBIN OJIECK, €ro Ha/l0 OTIOJINPOBATS.

DAEKTPOIUT IJI1 XPOMUPOBAHHS COJIEPKUT OOBIYHO XPOMOBYIO KHUCIOTY. Ho Tak kak 3Toi
KHCIIOTHI Y Bac, BEPOSITHO, HET, MPUOETHEM K 00XOHOMY MaHEBpY.

Bbl yxe nosrydanu 3eJIeHbli XpOMOBBIM NUIMEHT. Ecin jke BBl HE CTaBUJIU TOT OIIBIT, TO
MMENTE B BUY, YTO XPOMOBBIN 3€JICHBIN MpoAaeTca B MarasuHax. CruiaBbTe OKCHJ XpoMa ¢ COJI0U
Ha BO3/yXe, T. €. HarpelTe CMeCh B YUCTOW METATMUECKO OaHke. Bbl momyunsian XxpoMat HaTpus
Na,CrO4. PacTBOpHTE ero B Boxe, NMpOPUIBTPYHTE MU TOJKHUCIUTE CEPHOM KHUCIOTOW;, B ITOM
pacTBOpe MOXXHO IPOBOAUTH XpOMMpOBaHHE. Paszymeercs, ecium y Bac €CTbh TOTOBBIM Xpomar
HATpHUs, TOTOBUTH €T0 U3JIUIIHE.

HeGonpmioli mpeamer, KOTOPhI BBl COOMpaeTech XpOMUPOBaTh, 00paboTaiiTe Kak 0OBIYHO
HaXJa4HOU Oymaroii, 00e3KupbTe, MPOTPABUTE CIAOBIM pPAacTBOPOM KHCJIOTHI W mpomoiite. OH
OyZeT KaToaoM, MOJCOCAMHUTE €ro K OTPUIATEIbHOMY IOJIOCY MCTOYHHMKA TOKA. AHOJ HYXXEH
WHEPTHBIM, Hampumep, TpadutoBblii. Pa3bepure crapyro OaTapeiiky W U3BJICKUTE U3 HEE
rpaUTOBBIN CTEPKEHb.

UTo0bl MOTYYUTH TOK, TOCTATOUHBIN ISl XpOMHPOBAHUS, HAJIO B3STh aKKyMYJSTOp JHOO
HECKOJIbKO Oarapeek st KapMaHHOro (oHaps. Bpems ombita u TpeOyemblii TOK moadepure
camocrosTenbHO. [0 OKOHYAaHMM 53JEKTPOJM3a BBIHBTE JAETalb M3 OJEKTPOJIUTA, TIIATEIBHO
MIPOMOKTE €€ ¥ OTIOIUPYUTE 10 OJiecKa TPSATOYKON ¢ 3yOHBIM MTOPOIIKOM.

I'AJIBBAHOITUJTACTUKA

Eme onuH 04eHb pacpOCTPpAaHEHHBIN 3JIEKTPOXUMUYECKUH MPOLIECC — TajlbBAHOILIACTHKA,
T. €. OCAXKICHHE TOJICTOTO, MACCUBHOTO CJIOSI METajlsla Ha MOBEPXHOCTU KAKOTO-THMOO Mpeamera,
(GbopMy KOTOpPOTO XOTSAT BOCIPOU3BECTH, CKONUPOBATh. ['aJbBaHOIUIACTHKY MCIOIB3YIOT B TEX
CllydasiX, KOrJja y METaJUIMYeCKON JeTalu O4YeHb CioXkHass (Gopma U OOBIUHBIMH crioco0aMu



(TuTREM WM MEXaHWUYeCKOH 00paboTKO#) ee TpPyOHO WM HEBO3MOXKHO M3rOTOBUTH. Tak
BOCTIPOM3BOSIT MHOTAA CKYJIBOTYPHI IO MoJesM (KosiecHulla AnojuioHa Ha ¢poHToHE bonbiioro
TeaTpa clieJaHa TajJbBaHOIUIACTHKOM); TaKk >X€ KOJUPYIOT C 3allMCU-3TajJOHAa METaJUINYECKUe
(hopMBI, B KOTOPBIX MPECCYIOT TPAMIIACTHHKH, B TOYHOCTH BOCIIPOU3BOJIS TOHUAHIIHNI perbed
OOpO3/I0K.

Ecnu y Bac He ocranoch pacTBOpa AJiE MEIHEHUs, TO MPUTOTOBBTE €ro BHOBb. Bo3bpmure
KyCOK BOCKa WM napauHa, OY€Hb TIIATEIbHO pa3riaJbTe €ro MOBEPXHOCTh, YTOObI OHA CTaJa 1o
BO3MOKHOCTH IUTOCKOM. Ha 3TOM riaakom ywacTke mpolapanaite HaAluCh, PUCYHOK WIH y30D.
CoBeryeM HamucaTh CBOM MHUIMAJIbI — TOI/IA Y Bac MOlXy4yuTcs MoHorpamma. [lucate ynoOHee
BCEr0 UTJIOH, TONBKO, MOXKAITYHCTa, HE OCTABJISHTE CIUIIKOM TTyOOKHX IapanuH.

MSTKON KUCTOYKON HAHECUTE HA MOBEPXHOCTh C PUCYHKOM JJIEKTPONPOBOISIININ MTOPOIIOK.
MosxHO, HampuMmep, pacTojoyb B CTynKe Tpudenb MpPOCTOro KapaHiamia Wid TpadUTOBBIN
cTep>keHb Oatapeiiku. [To kpasMm puCyHKa IPMKMHTE K TIOBEPXHOCTH, MOKPHITOH rpa)uTOM, TOHKHE
OTOJICHHBIE MEJHbIC MPOBOJIOYKU (OHU OYAYT CIyX HUTh TOKOOTBOAAMH) U COCIUHUTE HX MEXKIY
co0o0ii. BockoBoil ciienok noJBechTe B CTaKaH, HAJIEUTE ANEKTPOJIUT, OITyCTUTE MEAHBIN 3JIEKTPOI U
co0epHTe TaKyro K€ CXeMy, KaK U B OIbITax ¢ MegHeHHeM. Ho B OTIMYMe OT ralibBaHOCTETUU TYT
HY>K€H HaMHOI'O MEHbIIUI TOK, npuMepHO 5—10 MA. [ToaTomy mpuaeTcst nepeBUHYTh JABHKOK
peocTata Wi e MoA00paTh APyroe paaruoCONpPOTUBIICHHUE.

Britounte TOK W Ha0epuTeCch TEPIIEHUS, MOTOMY YTO NpPU TaKOM TOKE MeIb Oyzer
OCaXXIaThcsl Ha TpaUTUPOBAHHON MOBEPXHOCTU MO MEHBIIEH Mepe MATh YacoB, €CIM HEe OOJbIIIe,
OJTHAKO YBEJIMYMBATh TOK HE HAJO: KauyecTBO paboTHl OyaeT ropaszno Xyxke. PasomMkHuTE 1enb U
BBIHBTE W3 CTaKaHa BOCKOBOM cienokK. OCTOPOXKHO ONYCTHUTE BOCK B TOPSYYH0 BOAYy—OH
pacruiaBuTcs. A y Bac B pyKax OKa)KeTCsS TOHKHUN MEJHBIN JINCTOK C Y30pOM. AKKYpaTHO OTOPBHTE
OT HETO MPOBOJIOYKHU-TOKOOTBO/IbI. TOUHAs KOMUS pUCYHKA MOTYUYEHA.

Tenepp MOXHO MNepedTH K BechbMa MOJE3HOMY JENy: K H3TOTOBJIEHUIO CIIOCOOOM
raJIbBaHOIUIACTUKYA YHUKAJIbHBIX 3HAukoB. OHU OynyT Tonbko B Bamied kosekuuu! Ecnu xe B
KpY>KKE BbI ClIeJIaeTe ABAAATh-TPUANATH CYBEHUPOB, OHU JIOIT0 OyayT HATOMMHATH BaM U BaIllUM
TOBapHILAM O TYPUCTHYECKOM ITOXOJIE, O CIIOPTUBHBIX COPEBHOBAHUSX...

CoBeToB XyJJ0KECTBEHHOT'O CBOMCTBA /1aBaTh HE OyJeM: 3CKHU3 mpuayMaiite camu. He Hamo
CIIOKHBIX 3HAYKOB: M JIeJaTh TPYyJIHEE, U CMOTpPSTCS OHU Xyxke. [1o acku3y BeIpexbTe MAOI0H U3
TOHKOTO KapTOHAa — OH JOJDKEH IMOBTOPSTH BHEIIHUM KOHTYp 3Hauka. [lomokurte miabnoH Ha
TOHKYIO MEIHYIO WJIHM JIATyHHYIO (DOJNBry M aKKypaTHO BBIPEKbTE IO HEMY CTOJIBKO 3aroTOBOK,
CKOJIbKO 3HAYKOB BBl COOMpAETECh ClIENAaTh.

Bamra 3arotoBka wmsrkas. UToObl OHa cTaja >KECTKOM, IOKPOWTE €€ CJIoeM MeAu B
raJlbBAHUYECKON BaHHE. B mIpuHLUIIE BBl YK€ yMEeTe 3TO JejaTh; 3/1€Ch Bbl HAWIETE COBETHI
MIPUMEHUTEIBHO K U3TOTOBJICHUIO 3HAYKOB.

3aroToBKM MPOTKHUTE Yy Kpas UIJOW M MPOMYCTUTE B OTBEPCTUE TOHKYIO MEIHYIO
MPOBOJIOYKY. [IpoMoOIiTE 3aroTOBKH, MPOTPUTE OEH3MHOM M 3yOHBIM ITOPOIIKOM, €IIIe Pa3 MPOMOUTE
U, JepkKa 3a MOJBECKY WMJIHM C MOMOILNBIO NMHHIETA, OMYCTHTE HA IMOJMHUHYTHl B pa30aBJICHHBIH,
npuMepHO 5%-HbI pacTBOP a30THOM KHUCIOTHL.. Hamocnegok mpoMoiliTe B IPOTOYHOM BOJE H
MI0/IBECHTE HAa METAJUIMYECKHUI cTep)KeHb. BClo MOABECKY OMYyCTUTE B CTaKaH C ABYMsI MEIHBIMU
IJIAaCTUHKAMHU-aHOIaMU (3Hauku OyAyT KatojgamMu). JINCTOUKH (HOTBIH TOJDKHBI OBITH PACIIOIOKEHBI
Ha pa3HBIX YPOBHSX, YTOOBI OHU HE 3aKpBIBAJM Jpyr Apyra. B crakan Haneiire snekrponut! 25 r
MeaHoro kymnopoca u 1,5 Mt cepHoit kuciotsl Ha 100 mMi1 BOAbI, KeEIATEIbHO AUCTUIIMPOBAHHOM.
HcTOYHMK TOKa — aKKyMYJISTODP; MOKHO MCIOJIB30BaTh M TpaHC(HOpMATOp ¢ BeIIpsIMUTENEM. TOK B
neny okoso 10 MA Ha 1 oM. Tonmuaa MeTHOTO ¢JIog HoJpKHA OBITE 0,5-0,8 MM.

Korna MenHeHue 3akoHU€HO, IpoMoOMTe Aetanu. Ecinu BBl pelnwin cAenaTh Ha 3HAUKe
penbedHOe M300paKeHHe WU HAANKUCH, HAaMEeTbTe UX UIJoi. Ty 4acTh MOBEPXHOCTH, KOTOPYIO
MOKPBIBAaTh HE HAJI0, 3aKPOHTE TOHKUM ciioeM kiest b®, naka nnu napaguHa, oryCcTUTe 3arOTOBKU B
ANEKTPOJIUT U ONSATH BKIIOYUTE TOK, YTOOBI OTKPBIThIE YUACTKU MOKPBUIUCH CIOEM MeIU — TOrja
OHU CTaHyT BhIMyKJIbIMH. [Tocie aToro ke mim napapuH CHUMHTE.

Ecnu cymeere, BbIrpaBUpYyHTE Ha 3HAUKE HAJNUCh WIM H300pa)xkeHHe, U 00sg3aTeNbHO



TIPUITASTATE ¢ OOPATHON CTOPOHBI OYJIaBKY.

Hakonen, mpumagum 3HauKy HapsOHbBIA BUA. XUMHYECKas OKpacka M HHUKEIMPOBaHHUE
BITOJTHE MPHUTOHBL. Ho eriie sydrie BBIMIAIAT 3HAYKHU IO CTapoe cepedpo.

3arotoBbTe 2—3%-HbIIl pacTBOp HUTpaTa cepedpa (MOKHO pPaCTBOPHUTH B BOJAE aNTEUHBIN
JSMUACHBIA Kapanzgam). HeOompmmMu mopuusMu 100aBISIATE CONSHYIO KHCIOTY—TPH-YEThIpe
o0beMa Ha oJiMH 00beM pacTBopa. C BBINABILIET0 Ocajka XJopuaa cepedpa cieldTe pacTBOp, 0CaI0K
HECKOJIBKO pa3 IPOMOWMTE JHUCTUIIMPOBAHHOM BOJMOH, CiMBasi BOAY OYEHb AKKypaTHO, IO
CTEKJIIHHOW Tajlouke, 4YTOOBbl HE TepATh Xjaopun cepeOpa. K oTmbiToMy ocanky 1o0aBbTe
HeOonbiuMu nopuusiMu 30 %-Hblif pacTBOp HMOAMAA Kalusg 10 TeX MOp, MOKa OCagoK He
pacTBOpUTCS MOIHOCTHIO. JloseiTe Boy, YTOOBI 10BECTH 00BEM pacTBOpa 0 NMEPBOHAYAIBHOTO. Y
BaC JIOJKHO OBITh CTOJIBKO K€ 3JIEKTPOJIMTA JUIsl cepeOpeHUs, CKOJIbKO Bbl IPUTOTOBUWIIM €T0 JAJIs
MEHECHMUS.

B 3TOT anekTponuT morpy3ure 3HaukKd (OHM BHOBb OyAyT KaTogamu). AHOJAMH MOTYT
CIly>)KUTh Tpa(UTOBBIE CTEPXKHM, Jydllle W3 OaTapeek, a He M3 KapaHJaleil, MoToMy YTO HX
IUIOIIAIb JOMKHA OBITh HEMHOI'O OOJBIIIE TUIOMIAAX 3HAa4KOB. 11JI0THOCTE TOKA HEeOOJIbIIast, 0KOIOo 1
MA/cM?.

Tax Ha 3HaUKax oOpa3yercs cioi cepedpa W, KOHEYHO, OHO BBITVIAUT Kak HoBoe. OIHAKO
HE Takas y>X XUTPOCTb MOYEPHUTh 3HAYKU IMOJ cTapoe cepedpo... Boanwlii pactBop cyibduna
kanuss npumepHo 0,5—1%-Hol koHUeHTpanuu Harpeite a0 50 °C. 3Hauku B 3TOM pacTBOpe
IIOCTENIEHHO M3MEHST LBET — OHM CTaHyT CHaudajga CEpbIMH, IIOTOM CHHEBATBIMU M, HAKOHEILL,
yepHbIMH. [IpoMoliTe 3HAUKM M MOTpPUTE UX (PETPOM WM CYKOHKOW. Torma BbIYKJIbIE YacTu
MIOCBETJICIOT, OCTAJIbHAs K€ MOBEPXHOCTh OCTAHETCSI YEPHOU, M 3HAUKU OyJIyT BBIMNIAJAETh HUMEHHO
TaK, KaK U3JIeNIUs U3 CTaporo cepedpa.

BJIATOPOJJHAA ITATHHA

bnaropogHyio yepHb Ha cepeOpe Bbl YK€ HaydMJIUCh JenaTh 3Kkcmpecc-meTonoM. Celuac
MOYYHMMCS TIOUTHU CTOJIb K€ OBICTPO MOJyyaTh OJIArOPOAHYIO MATUHY.

Mennele U OpOH30BBIE NPEAMETHI BO BIIAKHOM BO3JyXE IIOCTEIIEHHO MOKPBIBAIOTCS
3€JICHBIM HAJIETOM; 3€JICHEIOT U TEMHEIOT CTApUHHBIC NOJCBEYHUKU U BEPHBIC PYYKH, KAMUHHbBIC
gachkl U OpOH30BbIE cTaTyd Ha Iomanix. OOpa3oBaBIIMiicss Ha HUX HalleT — TaK Ha3bIBaeMas
Osaropo/iHasi, WM aHTU4YHasl, IaTUHa—BeChMa LIEHUTCA JTFOOUTENSIMU UCKYCCTBA.

UroObl o0Opa3oBanach MaTHHA, HEOOXOAWMO IJIUTENHLHOE, B TEYCHHE MHOTHX JIET,
BO3JICMCTBHE BO3/yXa, COJEpXKAIEr0 BJIary W JUOKCHJ yriiepoaa (yriekucibli ra3). B
MPUCYTCTBUHU 3TUX JBYX BEIIECTB 00Opa3zyeTcs IUIEHKa OCHOBHOI'O KapOOHaTa Menu, IO COCTaBy
Onu3Kas K IUPOKO M3BECTHOMY MHUHEpally ManaxuTy. IlodyduTs MCKyCCTBEHHO MUHEpal HaM He
yAACTCs — HEBO3MOYKHO BOCIPOM3BECTU €T0 IUIOTHYIO KPUCTAIUIMUECKYIO CTPYKTYypy. A BOT Ha
CO3/1aHHE aHTHUYHOW IIATHHBI Y HAC YMIYT HE IOMBI, & CYNTAaHHBIC MUHYTBHI, Hy, B KpalilHEM Cllydae,
yac-ApyTou.

K HeOonpmomy MenHoMy mnpeamery (a JUisl HNPUKHMIOYHOIO OIBITA €lle Jydme — K
IUTACTUHKE WM KYyCKYy MEIHOM (OJIBru) NMPHCOEIWHUTE IMPOBOJOK C 3AaUUIICHHBIMH KOHIIAMH.
[IpoTpute MOBEPXHOCTH, KaK BBl MOCTYMAJW HE pa3, MEIKONW HaXJTa4HOW Oymaroi, MOJIOKHTE
NpeaIMeT B TOPSIYMl PacTBOpP CTHUPAIBHOM COJBI, IPOMOWUTE BOJOM M MOTPY3UTE €ro B CIaObIN
pacTBOp yKCyca — ITO IIOMOKET U30€XKaTh MPEXKIEBPEMEHHOIO OKHCIICHHUS.

Tem BpeMeHEM 3alMUTECh NPUTOTOBICHUEM JJIEKTPOJIUTA: [BE YaWHBIC JIOKKH XJIOPHUIA
aMMOHUS (HalIaThIps)) Ha cTakaH Boabl. He kacasch MEAHOro IpeaMeTra pyKaMH, BBIHBTE €ro
NUHIIETOM (MM 3a MPOBOJOK) M3 YKCYCHOTO PAacTBOpa, MPOMOWTE IMOJ KPAaHOM U OIYCTHTE B
pactBop Hawmatbipd. IloakitounTe NPOBOAOK K IOJIOKUTEIBHOMY IIOJIOCY Oarapeiku, a
OTPHLIATENILHBINA €€ IMOJIOC COCTUHHUTE C MEAHBIM DJIEKTPOJOM — C JII000H METHOMN IUIaCTHHKOH,
KOTOPYK0 MOXXHO HE OYMINATH CTOJb TIIATEIbHO. BCkOpe KaTox, T. €. MpeAMET, Ha KOTOPBIA MBI
HAaHOCHM TNaTHHY, IOKPOETCS KpacHbIM MaTOBbIM cioeM. Ho 1mo3BosibTe, MBI pacCUMTHIBAIU Ha
3eJIeHBIN!

He Oynewm, onnako, cnemuTs. MUHYT yepe3 AeCATh BBIHBTE MPEIMET, HE JOTPAruBasich 10
HEro pykKamM, M IOJIOKUTE TakK, 4YTOObl C HEro CTeKaja BOJa, HO MOBEPXHOCTb IPU 3TOM HeE



rolapananach; MOXKHO MOJBECUTh €ro 3a NpoBoaoK. [Ipoiiner kakoli-HUOY b Yac, U KpacHbIN CI0M
CTAHET 3eJIeHbIM. DTO KpacHasi MaTUHa Ha MEJU MPEBPaTHIIACh B 3€JICHYI0, CXOXKYIO C MAJIAXUTOM.

Eme Gompmero s¢¢exra MOXKHO JTOCTHYb, €CIIM B3ATh B KA4ECTBE DJIEKTPOJUTA PACTBOP
aMMMaKa KOHIIeHTpauueil okoso 25 %, HO B 3TOM cilyyae HaJo paboTaTh O] TATOM WM HA CBEKEM
BO3JyXe, TaK KaK y KOHLEHTPHUPOBAHHOI'O pacTBOpa aMMHuaka O4eHb pe3kuil 3amax. IlonBeckre
IpEeaMET TaK, YTOObI YaCTh €ro OKa3ajlach HaJl ANEKTPOIUTOM. Toraa Ta 4yacTh, KOTOpas HAXOAUTCS
B pacTBOpE, OCTAHETCS KPAaCHOM, a Ta, YTO HA BO3JYyX€, MOKPOETCS 3a 4ac ¢ HEOOJIBLUINM 3€JIEHO-
CHHEH IUIEHKOM, OYeHb MOXO0KEH Ha HACTOSIYIO 0JIarOPOAHYIO MTAaTHHY.

He Hy’xHO criemmuTh, CTaBsi STOT ONBIT, M YBEIUYMBATh TOK: YeM MEJIUICHHEE UET MPOoIece,
TEM IpoYHEee CJIOH OCHOBHOro kapOoHaTa Meau. Ho Bce paBHO, yachl — 3TO HE TOJbl, U IO
MIPOYHOCTU HalIeH IUIEHKE AajeKO J0 €CTECTBEHHOW MAaTHHBI (XOTS OHa M HE MEHEE KpacHBa).
YToObl COXpPAHUTH €€, TIOKPOUTE 3eJICHOE MOKPBITHE KAKMM-HUOY1b OECLIBETHBIM JIAKOM.

CTEKJIO 1 DMAJIb

3Hayky, OpoIly, pa3IMyHbIe YKpAIIEHUs] © MHOTHE MPeIMeThl 00MX0/1a TOKPBIBAIOT IMAIIBIO
— CTEKJIOM, HaHECEHHbIM Ha MeTaul. BOoT W MBI mompoOyeM NpUTOTOBUTH CTEKsO. s 3THx
OTBITOB HEOOXOAMMa CIeLUalIbHAs MeYb. YK€ M0 ITOH NMPUYMHE M3TOTOBJICHUEM CTEKJIa Helb3s
3aHUMaThcA goma. Ho, KpoMe Toro, Hy>KHBI M HaBBIKM B Pa0OTEe C TOPSYMMHU PACIUIaBaMH, TaK YTO
OIIBITHI, 6€3yCIOBHO, HA/10 MPOBOIUTH B IPUCYTCTBUHU CTAPILUX.

Ha 3aBomax u B XMMUYECKUX J1a0OpaTOpUAX CTEKJa IMOJIy4aloT U3 IIUXThl — TUIATEIBHO
NepeMeIIaHHON CyXOil cMecH NMOpPOIIKOOOpa3HbIX COJieH, OKCUIOB M JApYyrux coenuHeHuit. Ilpu
HarpeBaHuu B Ieyax 0 0Y€Hb BBICOKOM TemmepaTypsl, Hepelko Boiie 1500 °C, conu pasnaratorcs
710 OKCHJIOB, KOTOpbIE, B3aUMOJCHCTBYSI MeXay co0oil, 00pa3ytoT cuiuKaThl, Oopatsl, hocdarsl u
Jpyrue yCTOMYMBBIE IPU BBICOKMX TEMIIEpaTypax COeANHEHNs. BMecTe OHU U COCTaBIISIIOT CTEKIIO.

Mpbl OyJeM roTOBUTh TaK Ha3blBa€Mble JIETKOIUIABKHE CTEKJIA, JJISl KOTOPBIX JOCTaTOYHO
nabopaToOpHOU 3NeKTpuyeckor meun ¢ temneparypoir HarpeBa no 1000 °C. Eme monamoOsTcs
TUTJIM, TUTEeJIbHBIE INMUMIBI (YTOOBI HEe O0XKeubCs) M HeOOoNbllas poBHAs IUIUTA, CTajbHas WIN
gyyryHHast. CHa4ajga Mbl CBapuM CTEKJIO, a TIOTOM HaiJieM eMy IpUMEHEHHE.

[TepememaiiTe mmarenem Ha ymcte 6ymaru 10 T terpadopara HaTpust (Oypsl), 20 T okcuma
cBuHIA 1 1,5 T okcuaa KoOanbTa, MPOCESIHHBIX Yepe3 CUTO. DTO U ecTh Hamia muxra. [lepechinbre
ee B HEOOJNBLIOW THreNb M YIUIOTHUTE ILNNATENIeM TaK, 4TOObI MOJYUYWICS KOHYC C BEPLIMHOM B
LEHTpe TUIJIA. YIJIOTHEHHAs IIUXTa JOJDKHA 3aHATH B TUIJIe He Oojee Tpex ueTBepTeil oObema,
TOT/Ia CTEKJIO He OyaeT npoauBaTbed. lllunuamu nocraBbTe TUreNb B 3JEKTPONEYb (TUTEIbHYIO WK
MydenbHyto), Harperyo 10 800—900 °C, u momoxnaute, moka muxrta He criaBurcsa. OO0 3Tom
CYIST IO BBIJCJICHHIO Iy3BIPHKOB: KaK TOJBKO OHO MPEKPATUIOCh, CTEKJIO TOTOBO. JlocTaHbTe
TUTeNb MIMILIAMH W3 TI€YM M Cpa3y JK€ BBUICHTE pacIUIaBIEeHHOE CTEKJIO Ha CTalbHYIO WIH
YYIyHHYIO IUIUTY C YMCTOM MOBEPXHOCThIO. OCThIBas Ha IUIMTE, CTEKIO 0Opa3yeT CIUTOK CHHE-
(uoIeTOBOrO IBETA.

YroObl MOJYyYUTh CTEKIAa JAPYTMX IBETOB, 3aMEHUTE OKCUJA KoOaibTa JApYTUMH
okpammmuBatomiumMu okcuaamu. Okeun xenesa(Ill) (1—1,5 r) okpacut cTekino B KOPUUHEBBIM, OKCH]L
menu(Il) (0,5—1 r)—s 3enensrit, cmech 0,3 T okcuga meau ¢ 1 r okcuma kobansTa U 1 T oKcuma
xene3a (III)—s gyepHslii 11BeT. Ecnu 5xe B3STh TOJBKO OOPHYIO KHCIOTY U OKCHJI CBUHIIA, TO CTEKIIO
ocTaHeTcss OeCUBETHBIM U MNpo3padHbIM. lloskcnepumeHTHpYHTE caMHM C JIPYT'MMH OKCUAAMH,
HampuMmep, Xpoma, MapraHiia, HUKeJs, 0JIOBa.

Crexio u3MenpunTe mecTukoM B GapdopoBoii crynke, UToObI HE MOPAHUTHCS OCKOJIKAMH,
00s13aTeNIbHO 0OMOTANTE PYKY MOJOTEHIIEM, a CTYIIKY ¢ IECTUKOM MPHUKPOITE YUCTON TPSAIKOIA.

CcplnbTe MENKUI CTEKJISHHBIA MOPOIIOK HA TOJCTOE CTEKIJIO, J00aBbT€ HEMHOTO BOJABI U
pa3oTpHTe J0 CMETAHOOOPA3HOTO COCTOSHHSI KYPaHTOM — CTEKJITHHBIM WU (ap(opoBBIM JHCKOM
¢ pyukoi. BMecTo KypaHTa MOXXHO B3sITh MAaJICHbKYIO IUNIOCKOJOHHYIO CTYIKY WJIN NOJIMPOBAaHHBIN
KyCOK TpaHHUTa — TaK MOCTyHaJli CTapble MacTepa, Korja pacTupaiu kpacku. [lomyueHHnyio maccy
Ha3bIBAIOT HUTMKEpOM. Ero Ml OyzieM HAHOCUTB Ha MMOBEPXHOCTh AIIOMUHUS IIPUMEPHO TaK ke, KakK
9TO JIETAIOT, U3TOTOBJISS YKpAICHHS.

OuncTuTe MOBEPXHOCTh ATOMHUHMS HaXXJAauHOW OymMarol M 00€3)KUpbTE KUIISIYUEHHEM B



COJI0BOM pacTBope. Ha uncToil moBepXHOCTH MPOYEPTUTE CKAJIbIIENIEM I UITIONH KOHTYP PUCYHKA.
[ToBepXHOCTH ¢ MOMOIIBIO OOBIYHOM KUCTOYKU MOKPOUTE MIUTUKEPOM, MPOCYIIUTE HAJl TIAMEHEM, a
IIOTOM HarpeBaiTe B TOM K€ IUIaMEHU JI0 T€X IMOp, MOKa CTEKJIO HE HAIUIaBUTCA Ha METall. Y Bac
MOJIYYUTCs SMajb. EciM 3HAYOK HEBEIUK, €r0 MOYKHO NOKpPBIBATh CIOEM CTEKJIA U HArpeBaTh B
IIaMeHu 1enukoM. Ecnu ke uznenue Oonee KpymHoe (CKa)eM, TabJiMuKa C HAIIMUCKHIO), TO HAJO
pa3OuTh €ro Ha y4acTKH M HaHOCHTh CTEKJIO Ha HUX moodepeaHo. UToOwl 1BeT smanu Obl1 Oosee
WHTEHCUBHBIM, HAaHECUTE CTEKJIO IMOBTOPHO. TakuM CIOcOOOM MOXHO MOIy4aTb HE TOJBKO
YKpalleHusi, HO M HaJACKHbIE SMaJeBble MOKPBITUS [Js 3allUThl AJTOMHUHHMEBBIX JE€Taleil BO
BCEBO3MOXKHBIX IpHOOpax M Mozensx. Tak Kak B 3TOM CIy4yae AMajlb HECET JIONOJHUTEIbHYIO
Harpy3Ky, METaJNIMYeCKyI0 TIOBEPXHOCTh TMOCIe OO0E3KUPUBAHUSA U TPOMBIBKH IKEIATEIbHO
MOKPBITh TUIOTHOW OKCHAHOW TUJICHKOH; JJIS 9TOTO JOCTATOYHO MOjAepXk aTh AeTtanb 5S—10 MuH B
ne4u ¢ remneparypoit uytb Huxke 600 °C.

Pasymeercsi, Ha Oonbllyo JeTanb HUIMKEp YAOOHEE HAHOCUTh HE KHCTOYKOM, a W3
MyJIbBEpU3aTOpa WM MPOCTO MOJUBOM (HO CIIOM JHoKeH ObITh TOHKMM). [lonmcymmTe perans B
cymmisHOM mkady mpu 50 — 60 °C, a 3arem mepeHecuTe B IIEKTporedb, Harperyoo no 700 —
800 °C.

A emie U3 JETrKOIJIaBKUX CTEKOJ MOXHO MPUTOTOBUTH OKpAIICHHbIE IUIACTUHKU JUIS
Mo3an4HbIX paboT. Kycku Ourtoit dapdopoBoit mocynbl (ux BaM Bcerna AaayT B TOCYAHOM
MarasuHe) OOJIeWTe TOHKHM CJIOeM MUIMKEpa, MPOCYLIMTE MPH KOMHATHOM TEMIIepaTtype WiH B
CYIIWIbHOM INIKa(y U HaIJIaBbTE CTEKJIO HAa TUIACTUHKH, BBIACPKUBAS MX B DIEKTPOINEYH IMPHU
temneparype He Hike 700 °C.

OcBouB paboOTy CO CTEKJIOM, BBl MOXKET€ MOMOYb CBOUM KOJIJIETaM M3 OHOJIOTHYECKOTO
KpYy>KKa: TaM HEPEIKO U3TrOTOBIISIIOT Uyyesia )KUBOTHBIX, a JJIs Yy4ell Hy>KHbI pa3HOI[BETHBIE IJ1a3a...

B cranpHOI minTe TOMIIMHON OKOJIO 1,5 CM BBICBEPIUTE HECKOJIBKO YIIIyONEHUI pa3sHBIX
pa3MepoB ¢ KOHUYECKUM WU C(hepudecKruM JHOM. TeM ke crmocoOoM, 4TO U TMPEkIE, CIIaBbTe
pa3HOIBETHBIE CTEKIa. ['aMMbl, MOXkanmyil, XBaTUT, a 4YTOOBI H3MEHUTh HMHTEHCHUBHOCTb, YYyTh
YBEIINYbTE I YMEHBIIUTE COJICPKAHUE OKPAIINBAIOLIECH T0OaBKH.

HebGomnpiiyio Kario sipKoro paciijiaBIeHHOIO CTEKJIa TIOMECTUTE B yriyOJjeHHe CTalbHOM
IUTUTBI, 3aTeM HaJIeHTe CTEeKIIO I[BeTa paxy>KHOU 000104ku. Karuis BoieT B OCHOBHYIO Maccy, HO
HE CMEIAeTCs ¢ Hel,— Tak OyAyT BOCIIPOM3BEICHBI M 3pavoK, U paayKHas 00oouka. OXaxmaanTe
U3JeIMsl MEJUIEHHO, HE JIOIyCKas pe3KHMX IepenanoB TemmepaTryp. st aToro 3arBepaeBline, HO
ellle ropsYre «ria3za» I0CTaHbTe U3 (POPMBI MOJOTPETHIM MUHIIETOM, ITOJ0XKHUTE B PHIXJIbIN acOecT 1
y>K€ B HEM OXJIaIUTE 10 KOMHATHOM TeMIlepaTyphbl.

KoHeuHo, JIerkoriaBkuM CTEKJIaM MOKHO HaWTH U Apyrue npuMeHenus. Ho He mydme m
OyzeT, ecH BbI MMOUIIETE UX CaMH?

W B 3aBepieHNE OIBITOB CO CTEKIIOM, MOJIb3YSACh BCE TOM K€ DJIEKTPONEYbIO, MOMBITAEMCS
MIPEeBPaTUTh OOBIKHOBEHHOE CTEKJIO B IBETHOE. ECTECTBEHHBIN BOIPOC: HEMB3s5 JIM TAKUM CIIOCOOOM
CIeNaTh COJMHEYHbIe OYKU? MOXKHO, HO BpsAJ JIM 3TO YJAacTCi BaM C MEPBOrO pasa, MOTOMY 4YTO
npolecc Karnpu3eH U TpeOyeT HEKOTOpBIX HaBBIKOB. [loaTomy OepuTech 3a OUKHM TOJBKO IOCIE
TOro, Kak MOTPEHHpPyeTeCh Ha KyCOUKaX CTeKJa M yOeAuTech, YTO pe3yJbTaT COOTBETCTBYET
OKUJAHUSIM.

OcHoBo# Kpacku Jyis cTekia OyaeT kanudonb. M3 pe3snHaToB, cojel KUCIOT, BXOISIINX B
cocTaB KaHM(]oiM, BBl paHee TOTOBMJIM CUKKATUBBI U MAcisSHBIX Kpacok. BHOBb oOpartumcs k
pe3uHaTaMm, MOTOMY 4YTO OHH CIOCOOHBI OOpa30BBIBaTh Ha CTEKJIE TOHKYIO POBHYIO IICHKY H
CILyKUTh HOCUTEJISIMU KpacsIILIEro BELIECTBA,

B pactBOpe enkoro Hatpa KoHIEHTpauuen okoio 20 % pacTBopsAiTe MPU MOMEIINBAHUY U
MOMHSI, KOHEYHO, 00 OCTOPO’KHOCTH, KyCOYKH KaHU(OIH J0 TeX IMOp, NOKA KUAKOCTh HE CTAHET
TeMHO-kenToi. OThunsTpoBaB, 700aBbTe HEMHOTO pacTBopa xjopuna xeinesa FeCls umu apyroi
COJIM TPEXBAJECHTHOTO Xene3a. VMeiiTe B BHIy, 4TO KOHIIGHTPALUS pacTBOpa JOJDKHA OBITH
HeOOJIBbIIION, COMb HENb3 OpaTh B U30BITKE — OCAZ0K THAPOKCUIA JKejle3a, KOTOPBI B 3TOM cllydae
oOpasyeTcs, HaM TomMentaeT. Eciny jke KOHIEHTpalus COJIM HEBEJNWKa, TO 00pa3zyercs KpacHbBII
0CaJIOK pe3rHaTa Kejie3a — OH-TO TaM U HYXKEH.



OtdunpTpyiiTe KpacHBIl 0CaIOK M BBICYIIUTE €r0 Ia BO3AYXE, a 3aTeM pAcTBOPHUTE IO
HACBIIIEHUS B YMUCTOM OeH3MHE (He aBTOMOOUIBLHOM, a OCH3MHE-pacTBOPUTENIE) ellle JIydile ObLIo
Obl B3SITh TI'EKCaH WJIH TMeTPOJCHHBIH 3¢up. KHCTOUKOW WM IyJIEBEpU3aTOPOM OKpPAChTE
MOBEPXHOCTh CTEKJa TOHKUM CJIOEM, JailTe MOJCOXHYTh M MONOXUTe Ha 5—10 MUH B meub,
Harpetyro npumepHo g0 600 °C. Ho kxaHM(OIb OTHOCHUTCS K OPraHMYECKUM BEIISCTBAM, a UM
TaKyIo TeMIlepaTypy He Bblaepkarh! [IpaBuibHO, HO IMEHHO 3TO U HY>KHO — IIyCTh OpTaHuYecKas
OCHOBa BbIrOpuUT. Torma Ha CTEKI€ OCTaHeTCs TOHYalIIas IUIEHKA OKCHJa JKeJe3a, XOpOIIo
CIIETUICHHAsl C TIOBEPXHOCTHIO. M X0TA OKCHA B 00IIEM-TO HEMpPO3paveH, B CTOJIb TOHKOM CIIO€ OH
MIPOITYCKAET YaCTh CBETOBBIX Jy4eH, T. €. MOXKET CIYKUTh CBETOQUIBTPOM.

Bo3MOXHO, CBETO3AaLIUTHBIA CIOW MOKaXXETCS BaM CIUIIKOM TEMHBIM WIIH, HAMpPOTUB,
U3JIMIIHE CBETIBIM. B TakoM ciyyae moBapbUpyWTE YCIIOBHUSI ONbITa — 4YyTh YBEJIWYbTE WU
YMEHBIIIUTE KOHIICHTPAIMIO pacTBOpa KaHU(OIU, U3MEHUTE BpeMs U Temreparypy oOxwura. Ecnu
K€ BaC HE YCTPaWBAET LIBET, B KOTOPBIA CKpPAILIEHO CTEKJIO, 3aMEHUTE XJIOPUJ XKeJie3a XJIOPUAOM
JPYroro MeTaija, HO HEMPEMEHHO TaKOro, OKCHA KOTOPOTO SIPKO OKpallleH, HampuMep XJIOPUAOM
MeaH Win KoOanbTa.

A Korja TEeXHOJOTHS TIIaTeIhbHO OTpaboTaHa Ha KyCOUYKaxX CTEKJIa, MOXHO 0e3 0co0oro
pUCKa COBEpIIMTH IMpEBpalICHHE OOBIYHBIX OYKOB B cojiHEuHble. He 3a0yapTe TONBKO BBIHYTH
CTEKJIa U3 OMpPaBbl — IJIACTMACCOBAs OIpaBa HE BBIACPKUT HArpeBaHUs B €YU TOYHO TaK XKe, KaKk
KaHU(OIbHASI OCHOBA...

CAMO/JIEJIbHBIN TIJIACTUIVH

Koneuno, miacTuinvH MOXXHO KynuTh B MarazuHe. Hy u uro u3 storo? PaauonpueMHHK
TOK€ KyIUTh MOXHO, OJTHAKO CKOJIBKO JIFOJIeH KOPIIAT HaJ paArnocxeMamu!

Jnist caMOZIeNbHOTO TUTACTHIIMHA €JMHCTBEHHBIM JIE(UIIMTHBIM CHIPHEM OKaXKETCS, BUAUMO,
oneunoBas kuciora C;7H33COOH. Bnpouem, oHa ecTh, HaBepHOE, B IIKOJIBHOU J1abopaTopuu (1
BOOOIIIE 3TO OYEHb PACIPOCTPAHEHHAsI KUCJIOTa, BXOASIAs B COCTaB MOYTH BceX Kupos). 13 Hee
MBI TMOJTYYUM IIMHKOBYIO cOJb — oJjear nuHka. K 35 uwactam (mo macce) Harpetoil oJemHOBOM
KHCIIOTHI TprOaBbTe HEOONBIIMMH TOPIMSAMHU 5 4YacTell CyXuX IIMHKOBBIX OENuI (MOXHO B3SITh
camoJIebHbIN TUTMEHT). Kax1yto HOBYIO MOpPILHIO OETUII BHOCUTE JIMIIB MOCJE TOr0, KaKk HCYE3HET
MeHa OT MpuoOaBIIeHUs Npeabayei. Eciu muHKOBRIX Oeil y Bac HE 0Ka3ajaoCh, MOKHO 3aMEHUTh
UX OOBIYHBIM MEJIOM — TOTJla Y Bac MOJyduTcs ojear Kaibius. [IpaBaa, kadecTBO MiacTHIIMHA
OyIeT HECKOJIBKO XYKe.

K nonxyuenHoMy cupomnooOpa3HoMy ojieaTy MpuOaBbTe MPU MOCTOSHHOM NEpEeMEINBaHUU
18 gacrteli cMecu paBHBIX KOJIHYECTB Maciia U Bocka. UTOOBI ee MpUrOoTOBUTH, PACIUIaBbTE€ BOCK U
no0aBbTe K HEMY, HEPTMYHO IEpEeMEIINBasi, KUAKOE Macjo, Hampumep BazenuHoBoe. Emie pa3
MOAYEPKUBAEM — BCE KOMIIOHEHTHI HaJ0 TIATEIbHO MEPEMEIINBaTh, OT 3TOI0 BO MHOT'OM 3aBHCHUT
KauecTBO TOTOBOTO IlacTUiuHA. YTO KacaeTcst Bocka, TO Jy4ylle Obl B3ATh MPUPOIHBIN, TUETUHBIN,
HO B KpailHEeM cllydae ero MO>XKHO 3aMEHHUTh CTEapuHOM (TOJNbKo He mapaduHom). CTeapwH ke
MOXKHO 0€3 TpyJla MPUTOTOBUTH U3 XO3SHUCTBEHHOIO Mblja, Kak ObUIO onucaHo B pazzaene «llepsbie
OTIBITBDY.

Korga cmecw oneara, macina u Bocka (WM cteapuHa) OyneT roroBa, qo0aBbTe K Hel 23
4acTH Cepbl, U3MENBUEHHON B TOHKYIO MMypy (MOXHO B3SITh allT€4HbIN npenapar), 15 yacteil cyxoi
MEJIKOW TJIMHBI, MPOCESHHON dYepe3 CHUTO, W eme 4 YacTH KakOH-IMOO MHUHEpPaIbHOM KPACKH.
MoxHoO, HanpuMep, B3sTh MyMuto (okcun xkene3a Fe,O3)—abl yxe ymeeTe TOTOBUTh 3TO BEIIECTBO
(1e 3a0yapTe 00 MHTEHCHBHOM U MTOCTOSIHHOM TiepeMenrBaHun). Eiie pa3 TiiareabHo pa3MenianTe
TOTOBYIO CMECh M pacKaTalTe CKaJKOH Ha JucTe (haHephl WK kecT. [ImacTuinmH rotos.

BoT Tonbko Kakas HEMPUATHOCTH: y oOjieaTa IMHKa 3amax He u3 Jydmux. Ho ero MoxkHO
3arTymuTh OTAYIMKONH. CMelBasi UCXOHbIe MPOIYKTHI, 100aBbTe HEMHOTO (HECKOJIBKO Karellb)
MPUATHO TAaxHYIIEro BEIECTBa, HAaIpHUMEpP PO30BOrO WM JIaBaHAOBOTO Macja, WJIH XOTsS Obl
OJIEKOJIOHA.

[TOCEPEBPUM 3EPKAJIO!

Bo3moxxHo nm 3T0? 3epkana cepeOpsAT Ha cHenuanbHbIX (padpukax, B 3epKalbHBIX

MacTtepckux. Pemecino 3to apeBHee, ¢ TpaAULUIMU U TPOPECCHOHATBHBIMU CEKpETaMU — HEJIETKO



M3rOTOBUTH Xopouiee 3epkaio. U Bce sxe — nonpoOyem!

KoHeuHO, 3epKajbHYI0 TOBEPXHOCTb MOXHO TIPUTOTOBUTH 0€3 TpyJda,— pPEaKLUIo
«cepeOpsiHOTO 3epKasia» CTaBSIT B IIKOJE Ha ypokax. Ho Xopomrero 3epkaiga He MOIYYHTCH,
noOnecTuT HeMHoro — u Bce. Her, TyT peub moiiner o HactosmeM 3epkane. I oHo y Bac
HETPEMEHHO TTOJIyYUTCS, €CJIN BBI OyZieTe padoTaTh aKKypaTHO U HE MPEHEOpEeraTh MEJIOYaMH.

Baxxnoe mpenynpexzaenue: paboTaiiTe TOJIBKO € AUCTUIIMPOBaHHOM Bojoi. I[lopomiok
«KPOKYC» — CHEIHaIbHO NMPUTOTOBJICHHBIA okcu xkene3a(lll)—mpoceiiTe uepes menkoe CUTO U
MIOJIyYEHHYIO TbUIb Pa3BEAMTE NUCTULIMPOBAHHON BoAoW. Eciam y Bac HET «KpOKyca», MOXKHO
B35Th KAaKylO-TMOO TOTOBYIO IOJIMPOBAJIBHYIO XHAKOCTb, OHM MPOJAIOTCS B XO3AHCTBEHHBIX
MarasuHax. POBHOe CTeksI0, KOTOpoe Bbl cOOMpaeTech ClenaTh 3€pKaJbHBIM, MOJOKUTE Ha CTOL.
[IpoBeppTe ypOBHEM, TOPU30OHTAIbHA JIU MOBEPXHOCTH CTOJIA, U €CJIM HET, MOAJIOKUTE O] HOXKKHU
CJIO’)KEHHBIE JINCTKH OyMmaru, 4yToObl BBIPOBHATH MOBepXHOCTh. He Oepute Oomblnoe cTEKIIO,
Ha4YMHATH JIy4dllle ¢ Majoro. YToObl ciaydailHO HE pa3/laBUTh €ro, MOJOKUTE Ha CTOJI, HAIpUMED,
CTapoe OfEesIO.

Haneiite monupoBanbHy0 KUJIKOCTh HAa CTEKJIO U TIIATENIbHO MPOTHPANTE €ro KPyroBbIMHU
JBIDKEHUSIMHM C TIOMOILBIO BOMIJIOKA, (eTpa (MOXKHO B35ATh CTapylo LUIAMY) JMOO KycKa MSTKOH
Koxu. [loTpure cTekno Mapied, CMOYEHHOM B3BECHIO TOHKO Pa3MOJIOTOM M MPOCESHHOM IEM3bI B
BOJIE, €IIe pa3 MPOMONTE AMCTUUIMPOBAHHOW BOIOW, MPOTPHUTE BIAKHOM TyOKOH, a 3aTem
MapJieBbIM TaMIIOHOM, cMOoueHHBIM B 0,15 %-HoM pactBope xsiopuaa onosa (IV), onare npomoiite
U IPOTPUTE OTXkKAaTbIM TaMIOHOM. [loAroToBka crekia 3akoH4YEHa. JTO OYEHb BayKHas MPOLENypa.
OT TOro, HaCKOJILKO TIIATEIHHO Bbl €€ BHIMOJIHWIIN, 3aBUCUT Ka4eCTBO OyAYIIET0 3epKaa.

O06paboTaHHy0 MOBEPXHOCTh HAJIO cpa3y ke cepedpuTh. Eciu Bbl mouemy-inbo He ycnenu
MIPUTOTOBUTH PAcTBOP AJIsl CEPEOPEHHs, TO OMYCTUTE CTEKJIO B TEIUTYIO IUCTUILIMPOBAHHYIO BOAY U
HEe BbIHMMaiiTe W3 Hee, MOKa Bce He Oyxaer rotoBo. Kcratu, Takas omepanus IMojie3Ha BO BCeX
ClTydasix: XOpOIIIO, €CITH CTEKJIO rpamaycoB Ha 8—10 Teruiee, 4eM pacTBOp I CepeOpEHHsL.

OTOT pacTBOp HEOOXOIMMO TOTOBUTH TOJBKO B PE3MHOBBIX NepuaTkax. Ero momyuator,
CMEIIMBasl JBa pacTBOpa, KAXKIbIH M3 KOTOPBIX TOTOBAT OTHAENBbHO. MBI yKakeM KOJIMYECTBA
BELIECTB Ha JIUTP pacTBOPA, a BbI IPUKUHBTE CaMM, CKOJIbKO pacTBOpa BaM TpeOyeTcsl.

IlepBr1it pacTBOp: 4 T HUTpaTta cepebpa, 10 mu 25%-Horo pacTBopa amMmHaka, 4 T €IKOTro
HaTpa. [lops 10k IpUroTOBIEHUs pacTBOpa He cOBceM 00ObIYeH. Beck HUTpaT cepeOpa pacTBopuTe B
300 ma Boabl, 9/10 pacTBOpa OTielTE B UUCTHIN CTaKaH M J00aBbTE MO KaIlIsiM pacTBOp aMMHUAKa,
BCE€ BpeMs NepEMELINBAs )KUAKOCTh CTEKJITHHON Naloukoil. MyTHas ®KHUIKOCTb OyJIeT CTAaHOBUTHCS
Bce OoJyiee Mpo3paydHoOi, M, HAKOHEI], OKpacka ucuye3HeT. [IpubaBbTe HEMHOTO pacTBOpa HUTpAaTa
cepeObpa — pacTBOp BHOBb CTaHET MYTHBIM. Jl00GaBbTE€ pacTBOp €IKOro HaTpa, TOTAA PacTBOP
MPUMET CBETJIO-KOPHUYHEBBIH OTTEHOK. BHOBH MO KamuisiM mnpuOaBisiiiTe pacTBOp aMMuaka, U
pPacTBOp OIIATH IIOCBETIIEET, TENEPh OH Ka)KETCS CJIETKa CMHEBAThIM. BielTe ocTaBIIUICS pacTBOP
HUTpaTa cepedpa M aMMHaK, KaK CJleIyeT pa3MelIaiTe U JoJIelTe TUCTWIIUPOBAHHYIO BOIY 10
JUTpAa.

Ecnu mpuzpercss XpaHUTh 3TOT PacTBOp, TO Iepeneiite ero B OyTHUIKY WM CKISHKY C
XOpOIIIO TTOJIOTHAHHOW MPOOKOH. B OTKpHITOM MOCyae pacTBOp XpaHUTh HENb3si! BTopoi pacTBop:
Ha nutp pactBopa—100 r caxapa-padunana u 10 mn paz6asnenHoit (mpumepHo 10 %-Hoii) cepHOM
WK a30THOM KucnoTsl. Caxap 3apaHee pacTBOPHUTE B TUCTHIUIMPOBAHHOM BOJE, 100AaBbTE KUCIOTY,
MOKHIIATUTE YETBEPTh Yaca U JI0JICHTE BOLY JI0 PACYETHOTO 00BeEMa.

Cwmemnraiite 06a pacTBOpa: Ha OJWH MWJUIHJIUTP BTOPOTO pacTBopa (C caxapoM) BO3BMHUTE
npumepro 100 mu mepBoro pactBopa (c HHUTparoMm cepebpa). TouHOe COOTHOIIEHHE HPUICTCS
noaoOpaTh Ha ombiTe. Ecnu OyaeT M30BITOK caxapHOTO pacTBOpa, TO MPHU CEPEOPEHUH HAYHYT
BBINAJaTh XJIOMNbs; €CIIM K€, HANpOTHB, 3TOT PAacTBOP B HEIOCTaTKEe, TO cepeOpeHHe Moiier
CJIMIIKOM MeJUIeHHO. [loyueHHy0 cMech OBICTPO M TILATEIBHO pa3MelIaiiTe; CHayanaa OHa CTaHET
OpaH)XEBO-KpacHOM, a 3aTeM moYepHeeT. DTO CHUTHAN: IOpa NpUCTynath K cepedpenuio. He
YIIyCTUTE MOMEHT!

Cpa3y BbuielTE cMech Ha cTeksi0. OHa pacTeueTcs 110 BCe IOBEPXHOCTH, U CTEKIIO CTAHET
TEMHBIM, HO TIOTOM OBICTPO HAaYHET CBETJIETh, HA HEM 00pa3zyeTcs CIOW METaUTMYecKoro cepedpa,



KOTOpO€ BOCCTaHaBIMBaeTcs U3 HUTpata. Yepes 5—10 MUH OCTOPOYKHO CTOHUTE CMECH CO CTEKJIA C
MIOMOIIBIO MapiM (a eme Jyd4lle — KyCOYKa 3aMILIH), CMOYEHHOW B JAMCTHWIJIMPOBAHHOW BOJE,
BHOBb HaJIEWTE CMECh U IMOJEPKUTE €€ €Ile YETBEPTh yaca. YKe MOocepeOpEeHHYI0 MOBEPXHOCTh
IIPOMOITE AMCTUUIMPOBAHHOM BOJOW. Eciam Ha crekne OKaXyTcs TEMHBIE IIITHA, UX HaA0
MIPOTEPETHh TAMIIOHOM CO CMECHIO MEM3BI, 3aTEM pacTBOpoM Xjopuaa ososa (IV), cHoBa HanuThH Ha
9TH MECTa CMECh U IPOMBITh BOJIOM.

Uto6bl MpOBEPUTH, AOCTATOYHO JIM OCAAUIOCh cepedpa Ha CTEKJe, MOCMOTPUTE CKBO3b
3epKajio Ha JlaMIy MOIIHOCThI0 60 BT — oHa mosmkHa ObITH €/1Ba BUJHA CKBO3b IOCEpeOpeHHOe
CTEKJIO.

CepeOpsHBIii CIIOM elle HeA0CTaTOYHO MPOYHO JIEPKUTCA Ha cTekie. YToObl YKpEenuTh €ro,
[IOCTaBbTE 3€PKAJI0 B BEPTUKAJIBLHOM IOJIOKEHUM Ha Yac-Apyrod HarpeBaThCsl MpU TeMIepaType
100—150 °C. Bocmnonp3yiiTech CymHuiabHbIM IIKa(oM, B KpalfHEM cllyyae — HECHJIBHO HarpeToi
nyxoBkoi. Kornma 3epkaiio OCTBIHET, TIOKPOUTE CepeOpsHYIO TUIEHKY BOJOCTOWKHM IMPO3pPadyHBIM
JaKOM U3 IyJibBepH3aTopa (KUCTh MOXKET ee MOBpeauTh). Ilocie BBICBIXaHUS HAHECHUTE MOBEPX
JlaKa TOJICTHIN CJIOM HEMpO3payHOM KpAacKW WJIM YEPHOTO0 OMTYMHOro Jjlaka. BoauTe KUCThIO WIiiH
HanpapJsIiTe CTPYIO U3 MyJbBEpU3aTOpa TOJIBKO B OJHOM HalpaBJIEHUH: JUOO CBEPXY BHU3, JIMOO
CJIeBa HAIIPaBO.

3epkano modru TroroBo. OcTaloch JMIIb MNPUBECTH B IMOPSAOK €ro JMIEBYIO,
HernocepeOpeHHyo cTopoHy. Ha Hell MoryT okas3aTbesi 3aTeKd cepeOpa; yAajauTe UX TaMIIOHOM,
CMOYEHHBIM CJ1a0BbIM PACTBOPOM COJISTHOM KUCIIOTHI. Eciiu BBl 3amaukainy pykH, TO yJaJIWUTe MATHA
CJIETKa MOJIOTPETHIM PACTBOPOM THIIOCYJIb(UTA U XOPOIIEHBKO BEIMOWTE PYKU TEIUION BOJOM.

MHoro a1 cepebpa Mouulo Ha U3roToBieHue 3epkana? M ckoiabko cepeOpa B HACTOSAIIEM
3epkaie? Bompockl Bpoge Obl HEXWUTpBIE, HO OTBETHTh HAa HUX HE Tak-TO Jierko. Ilienka cepebpa
HACTOJIKO TOHKA, YTO Aaxke OyJlb y BaC MUKPOMETP, €€ HE U3MEPUTb...

UTo0bl HE MOPTUTH XOPOLIEE 3€pKano, BO3bMUTE KAaKOW-HUOYIb OCKOJIOK, YJAJINUTE CION
Jaka M KpPAacKM BaToOi, CMOYEHHON alleTOHOM, M IOJOXHTE Ha IMOcepeOpPEeHHYI0 MOBEPXHOCTh
HEOONBIION KPUCTALIMK HoAa. YK€ MpH KOMHATHOM TemmepaType HOJ JIOBOJBHO OBICTPO
HcHapseTcs, €ro mapel pacTeKarTCs MO0 CTEKIy, IIOTOMY YTO OHM HAaMHOIO TsDKEIEe BO31yXa.
UtoObl X HE pa30THAN CITy4alHBIA CKBO3HSK, HAKPOWTE KPUCTAJUIMK IIEPEBEPHYTHIM CTAKAHOM.

[Ipu B3ammopericTBuM Hofa ¢ cepedpom obpa3yeTcst Hoau cepedpa, U BO3JIE KPUCTALIHKA
MEJUIEHHO pacIUIbIBA€TCSl MPO3payHOE IISITHO: MOAMA B TOHKOM CJIO€ Ipo3padyeH. A y Kpaes
IIPO3pAYHOro ISITHA cepeOpsiHas IUIEHKA HEe UCUe3aeT, HO CTAHOBUTCA TOHbIIE. M B pe3ynbraTe Ha
3epKajie TMOSBIAIOTCS OKpalleHHBIE KOJIbLA, KOTOPbIE BHJHO OCOOEHHO XOpOIIO B OTPaKEHHOM
CBETE.

Konpra xaxyTcs HBETHBIMU 110 TOW K€ MPUYMHE, 10 KOTOPOH HaM KaKyTCsl pary>KHBIMHU
MBUIbHBIE IIy3bIPU U MaciIsiHbIE IIITHA HA BOJE. SIBIICHME 3TO Ha3bIBaeTCs MHTEpEpEHINEN cBeTa B
TOHKHX IUICHKaX, €ro M3y4aroT B Kypce ¢u3uku. /g Hac camoe BaKHOE BOT YTO: 4eM OoJiblle
KOJIeIl, TeM TOJIIEe cepeOpsHas rieHka. Ecnu ux aBa, To TonmuHa mieHkn okoisio 0,03 MkwM, Tpu
KoJiblia cooTBeTcTBYIOT 0,06 MkM, yeTbipe — 0,09, st — 0,12, mects — 0,15, cemb — 0,21 MKM.

3Has TOJILUHY cepeOpSHOro Ciosd, JErKO MOACYUTATh U KOJINYECTBO cepedpa: Haao0 JIHIIb
YMHOXXUTH TOJIIMHY Ha IJIOLIAIb 3epKalla 1 IMOJyYeHHBIH 00beM ellle pa3 yMHOXHTh Ha MIIOTHOCTh
cepebpa (10,5 r/cw).

Bor opueHTHp AJ11 IPOBEpPKM pacueTa: 3€pKajo IUIOIIAJBI0 OKOJIO KBaJpaTHOIO MeETpa
COJICPXKUT YyTh OOJIbIIIE TPaMMa cepedpa.

5
JIOBKOCTbD PYK
Hac OKpY?Ka€T MHOXKCECTBO Bemeﬁ U BCHICCTB, KOTOPLIC
KaXXyTCsa O6I>I[[€HHI)IMI/I N HHUYEM HC MIPUMCYATCIIbHBIMU. OI[HaKO
O4YC€Hb 4aCTO OHH O6J'Ia,Z[aI-OT YAUBUTCIIbHBIMHA CBOMCTBAMHU — Hago
TOJIBKO CYMCTb HX 3aMCTHUTh. CKa)KeM, AITIOMHUHHCBOM  JIOXKKOM
MOKHO BBbIIPAMIIATD HepeMCHHHI\/’I TOK, CIIMYKOM — 3axedb




ANMEKTPUIECKYIO JIAMITOYKY, caXxapoM-paduHAIOM — BBICEYb UCKPHI, 2 MAPTAHIIOBKOHN M3 allTeKU —
HAYHUCTUTH 10 Onecka kKacTpromo. Ho ams 3Toro Hazo, BO-NMEPBBIX, 3HATh CBOMCTBA BEILIECTB U, BO-
BTOPBIX, YMETh 3TUMHU CBONCTBAMHU TOJIb30BATHCSA, UHBIMHU CIIOBaMU, HEOOXOJMMa JIOBKOCTh PYK,

npuoOperaemasi ¢ omnbITOM. VM, kKak B crapble BpeMeHa TOBOPWIM (POKYCHHKH,— HUKAKOTO
MOIIIEHHUYECTBA!
Urak, 3aiiMeMcsi oKycamMum — CEpbe3HBIMH XUMHUYECKUMHU (okycamu. MHOTIA — muIst

3a0aBbI, HO YaIle — JUIsl IEMOHCTPAIIMU HEOOBIYHBIX SIBIICHUN U U3TOTOBJICHHS HEOOBIYHBIX BEIICH.

JIOXKKA-BBITIPAAMUTEJIb

JI71st 5TOTO OmBITA TOAUTCS Jt00ast aTIOMUHHUEBAs JIOXKKAa — 4YaifHast uiu ctojioBas. Ee Hamo
TIIATETFHO BBIMBITH U 00€3KUPHUTH, KaK 3TO CHENaTh, Bbl 3HAETE U3 OMBITOB C aHOJUPOBAHUEM
amoMunus. Jloxkka Oyaer mepBod JeTanbio OyAyIero BBIIPSMUTENS TOKA, a BTOPOM HaM TOKa
MOCITY>KUT TycTas KOHCEpBHas OaHKa, BBICOTOM MPHUMEPHO C JIOXKKY, BO BCSIKOM Cily4ae, He
HaMHOT'O HIKE.

XKectsanyro 0OaHKy BBIMOHTE C
MBUIOM WJIH CTHPQJIbHBIM TOPOIIKOM,
OTIOJIOCHUTE U 3aMOJHUTE PACTBOPOM ISt
aHoaupoBaHus amomuHus: Ha 100 Mo
BOoApl — 20 MI CcepHOM KHUCIOTHI
(octopoxHo!). Kucnory MOXHO
3aMEHHUTb, KapOOHATOM aMMOHHUS
(NH4),CO; (10 1) unu B KpaiflHeM cliydae
MUIIEBON COJIOM, PaCTBOPHB €€ B BOJAE 0
HacelieHUs. Boma  momkHAa — OBITH
OUCTUJUTMPOBaHHAs, TOOUTCS M 4YHCTas

TIOXKIeBasl.

[Ipexxne ueM omyckaTh JIOXKKY B OaHKy, NPUKUHBTE, /10 KAaKOro MecCTa JIOKKH OyJer
JOXOAUThH pacTBop. Ha rpanuie pactBop — BO3AyX aJlOMUHHUI OyJ€T MHTEHCHUBHO PacTBOPSTHCA,
U JIOXKKA CKOPO Pa3BaJINTCS Ha JBE 4acTU. YTOOBI 3TOr0 HE MPOU30ILIO, YYaCTOK BOJIU3U IPAHULIBI
IIOKPOMTE CJIOEM JIaKa WU BOJLOCTOMKOIO Kiles.

Teneps moaBecbTe JIOKKY B OaHKE Tak, YTOObI OHAa HE KacajlaChb CTEHOK; YCTPOMHCTBO
MOJIBECKHU BBI, HaBEpHOE, O6e3 Tpyaa npuaymaere camu. [loy 6aHKy MmonokuTe KadenbHyI0 ITUTKY
WM 1100yl JApPYryl0 HE HpPOBOJMAILYIO 3JIEKTPUYECTBO MOACTaBKy. Ha sToT pa3 mbl OyaeMm
MOJIb30BaThCsl HE OaTapeikaMM WM aKKyMyJSITOpOM, a II€PEMEHHBIM TOKOM OT CETH, W,
€CTECTBEHHO, HAJ0 IOJHOCTBIO cedst oOezomacuth. [lo TOH e NMpUUMHE caMbIM TIIATEIbHBIM
00pa3oM M30JIMPYHTE BCE OTOJIEHHBIE KOHIIBI MPOBOOB, a BO BPEMs OIBITA HE NMPUKACANTECh HU K
J0XKe, HU K OaHke. Jlydie Bcero, eciiu nepej BKIOYEHUEM TOKa Bbl HAKPOETE MX NE€PEBEPHYTHIM
(aHepHBIM SAIUKOM WUJIH IJIACTMACCOBBIM BEICPKOM.

OneKkTpuyeckas CxeMa IMpOCTa: BKIIOUUTE B L€Nb MOCIEAOBATEIBHO JIAMIy MOIIHOCTBIO
okoio 40—60 Bt, nepexitoyaresb, J0KKY U OaHKY; €CJIH €CTh aMIIEPMETP, MOKHO TOJCOEAUHUTD
u ero. Korga cxema codpana 1 Ha/le)KHOCTb U30JIALIMU IPOBEPEHA, BKIFOUANTE TOK.

CHauvana, Kak Bbl M JIOTa/IbIBA€TECh, JIaMIla 3aroOpuTCs, IMOTOMY YTO pacTBOp B OaHke
JIeKTpoIpoBoJieH. Ho mpuMepHo uepe3 mosvaca OHa CTAaHET CBETHTh 3aMETHO cllabee, a MOTOM U
BOBce roracHeT. JIoxkka ctana BeinpsaMuTesieM. OHa MPOITyCcKaeT TOK TOJBKO B OJTHOM HalpaBJICHUU
— 0T OAHKH K JIOXKKE.

B »TOoM Obw1O OBI JIETKO yOeauThesi, Oyap y Bac ocuuiuiorpad: Ha ero SKpaHe B Havaie
OIbITAa CBETHJIACh Obl CHHYCOMJA, @ B KOHIIE HMJKHSS €€ BETBb McCYe3sla Obl: B LIENM TEYET TaK
Ha3bIBa€MbI UMITYJIbCHBIA TOK. Ocrmiorpad momor Obl cpa3dy yCTaHOBUTh, TJI€ MOJIOKUTEIbHBIN
MOJIFOC BBIIPSIMUTENS, @ TJ€ OTPULATEIbHbIN (3TO OYEHb BAXKHO, €CJIU Bbl COOMPAETECHh CTABUTH C
CaMOJIETbHBIM  BBIIPSIMUTENIEM DJIEKTPOXUMHUYECKUEe OmbIThl). Ho MoxHO oOolTHCH U 663
IpUOOPOB: MOJIAPHOCTb BBIIPSIMUTEINS JIETKO YCTaHOBUTH, MOJb3YSCh MOJIOCKOW (PUIBTPOBAIBLHON
Oymaru, CMOYEHHOH clabbIM pAacTBOPOM TIOBApeHHOW comu ¢ J100aBKOM WHAMKATOpa
dbenondranenna.



OTKiII0YMTE TOK, NMPUKMHUTE JIMCTOK K JIOKKE M K OaHKEe M 3aKpemuTe €ro, Hampumep,
IUTACTMAcCOBBIMU  O€NIbEBBIMM IPULIENKAMU. BKJIIOUMTE TOK, W HECKOJIBKO MHHYT CIYCTS
¢uIbTpoBaNbHAs OymMara OKpacHEeT Y OJHOTO U3 MOJIFOCOB. DTOT MOJIIOC — OTpHULATeNbHBIN. [Ipn
JIEKTPOJIM3€ BOJBI (COJNb Hy’)KHAa TOJBKO 3aTeM, 4TOOBI YBEIUYUThH 3JIEKTPOIPOBOJHOCTH) Ha
OTPHULIATETILHOM 3JIEKTPOjie (KaTo/e) BhlaesseTcs Boaopoa, a moHsl OH™ octaroTcst B u30bITKE. DTH
HOHBI U 00YCJIOBIMBAIOT LIEJTOYHBIE CBOMCTBA, IOATOMY MHAMKATOpHAs OyMara KpacHeeT.

Takoe ke WCHBITAHWE BIAXHONH HHIUKATOPHON Oymaroil ¢ conpio M (eHondTarenHoM
MOJKHO TPOBECTH M B TOM Clly4yae, €CJIM BBl MEpenyTalin IMOJII0ca aKKyMyJITOpa WU OaTaperku.
Tax kak 371ech HaNpsKEHUE HEBEJIMKO, MTOJIOCKY OyMaru MOKHO IPOCTO MPUXKATh pyKaMu K 000MM
IIOJIFOCAM MCTOYHHUKA TOKa.

Ho otuero amoMuHueBas joxkka ctana oipsmuteneM? [locie BKIIOYEHMS] TOKa Ha HEH,
KaK U TIpY AHOJMPOBAHMU ANIOMHUHUSA, PacTeT IUIEHKAa OKCHJA aJlOMUHUA. A 3Ta IUICHKA —
MOJIyIIPOBOJIHUK: TPOIMYCKAeT TOK TOJBKO B OJHOM HANpaBJIEHUU. DTO €€ CBOMCTBO HEPENKO
UCIOJIb3YIOT B TEXHHUKE.

C noMol1IbpI0 CaMOIETBHOTO BBIITPSIMUTENS MOKHO CTaBUTh HEKOTOPBIE 3JIEKTPOXUMHUUECKHE
OIIBITBI, KOTOPBIE OMMCAHBI B 3TOM KHUre. HO B COOTBETCTBUM C YCIOBHSMM OIBITA BKJIIOUANTE
BBIIPSIMUTENb Yepe3 MOHMKAIMUN TpaHcopmarop. HanpskeHne HU B KOeM cilydae He JOJDKHO
npessiiaTh 40 B. A TOK, KOTOPBIII MOXHO CHUMAaTh C QJIOMMHHEBOH JIO)KKH, MOYKET JTOCTHIaTh
HECKOJIBKUX JIECATKOB aMIIep.

Ho o6s3aTensHO 1m0 OpaTh AJI BBIIPAMUTENS JOXKKY M KOHCEpBHYIO OaHky? Pasymeertcs,
HEeT. BMecTo JIO)KKM MOXHO B3SITh aTIOMHHHEBBIM 3JEKTPOJ JH000H (OpMBI, BMECTO OaHKH —
JKEJe3HbI, CBUHLIOBBIA WJINM TpaUTOBBIA 3JIEKTPOA M MOTPY3UTh MX B CTEKISHHBIA COCYyI, B
KOTOPBIM HAJUT PAacTBOP IEKTPOJIUTA. boyiee TOro, Tak Mbl M COBETYEM BaM MOCTYIIUTh, €CIIM BbI
pelInTe HUCMOJb30BaTh CaMOJICNbHBIA BBIIPSIMHUTENb Ha mnpakTuke. Ho ecnm BBl cobupaerech
MIPOJEMOHCTPUPOBATh, KaK OKCHJ QJTIOMUHUS BBIIPAMIISIET EPEMEHHBIN TOK, TO JIOKKa ¢ OaHKOMH
BBITJISAST ropasno d¢dexTHee...
3AXTUTE JIAMITY
CITMYKOM!

Jlnst  sroro ombiTa ynoOHee
B35Th HACTONBHYIO Jammy. OnuH U3 ee
MPOBOJIOB OTCOCAMHHUTE OT BHJIKH H
YAJIUHUTE, HE 3a0bIBasi O XOPOIICH
H30JISALIHH.

BosbpmuTe HEOOMBIIYIO Y3KYIO
CTCKJIISIHHYI0O  TPpyOKYy C€  TOHKHMH

‘ CTEHKaMU (mporre BCEIo
- BOCITOJIb30BAThCS CTEKJISITHHBIMHU
pelichenepamu c OTTSHYTHIMHU

KoHIIaMu). BectaBbTe B TpyOKY € ABYX KOHIIOB 3JEKTPOABI — MPOBOAKH JUAMETPOM OKOJIO 1 MM;
3aKpernuTe WX B TPYyOKE H3OJSAIMOHHON JIEHTOH. DNEKTPOAbl HE IOJDKHBI COMPUKACATHCS,
paccTosiHuE MEKy HUMH 1—2 MM.

YIUIMHEHHBI MPOBOX OT JIAMIIBl NPUCOEAUHUTE K OJHOMY M3 DJIEKTPOAOB, a APYrou
ANEKTPOJ COEAMHUTE MPOBOJAOM CO CBOOOJHBIM THE3/I0M BWJIKM U U30JHpYyHTE. Y Bac MOTyUUTCS
I[eMb, PA30MKHYTasi B OJTHOM y4YacTKE — MEXJIy DJIEKTPOJIaMHu. 3aKperuTe CTCKISTHHYIO TPYOKy B
TOPU30HTAJIBHOM TIOJIOXKEHUU. OTO COBCEM IMPOCTO CHENaTh, €CIU TNPOBOAA IKECTKUE, C
IJIACTMACCOBOM M3OJIAIMEH: 3a)KMHUTE TIPOBOJ, U TpyOKa Oyaer Ha HeM aepkaThes. [loaroToBka
OTIBITY 3aKOHYEHA, MOKHO BKJIIOUaTh BUWJIKY B ceTh. Jlammna, KoHeUHO, TOpPEeTh HEe OyJeT.

[TognecuTe Kk TpyOKe, B KOTOPYIO BCTABJICHBI AJIEKTPOJbI, 3% KEHHYIO cnuuky. Ecim
TpyOKa W3 HE TYrOIUIABKOTO CTEKJIa, TO CTEKJIO Pa3MArYUTCs W TpyOKa MPH 3TOM YyTh-4yTh
npoBUcHET. M TyT ke 3aropurcs jgamma, HECMOTpPS Ha TO, YTO LEMNb MO-IPEKHEMY OCTAETCS
Pa30MKHYTOM. JIeno B TOM, 4TO COJIM, BXOJSIINE B COCTaB CTEKJIA, IPU HATPEBAHUM MOHU3UPYIOTCH,



U CTEKJIO CTAHOBUTCS IPOBOJAHUKOM.

Ecnu onbIT He moiy4aercss U3-3a TOTrO, 4TO TpyOKa IIHMPOKA, TO BMECTO CIMYKU BO3BMUTE
CBEYKY HJIM CIIUPTOBKY. 3a)K€Ub JIAMITY CBEYKOU — TOKE€ 3(PPEKTHBIH OTIBIT.

A e1ie MOXXHO €€ 3a)Keub C MOMOILBIO PACIIIABICHHON CEUTPBl. 3aKpEnuTe BEpTHKAIBLHO
MpoOUpPKYy, Ha AHO KOTOPOW HACHIIAHO HEMHOTO KaJMEBOW WIIM HATPUEBOW CENUTPHI (HUTpaTa
KaJisl WM HaTpHsl), U OIMYCTHTE B HEE JIBE MEAHbIC MPOBOJOYKH. UTOOBI MeJHBIE 3JIEKTPOJbl HE
COIPUKACAINCh, IPOIYCTUTE UX CKBO3b MPOOKY. [logcoeannuTe Kk 31€KTpogam jJamIly Tak ke, Kak
B npenbayiieM ombiTe. Korja Bbl BKIIOYMTE TOK, JaMIla, €CTECTBEHHO, HE 3arOpPUTCA: TBEpaas
CEeJINTpa TOK HE MPOBOJIUT.

Harpeiite cenuTpy 10 IUIaBICHHMS C MOMOUIbIO TAaOJETOK CYXOro IOpHYEro — Jamia
BCIbIXHET. MOHBI, cOCTaBISIBIINE KPUCTAINIMYECKYIO PELIETKY COJIM, IPUOOPETAIOT MOJABUKHOCTD,
U uenb 3ambikaercs. Jlamma OyneT ropeTh M mHocjie TOro, Kak Bbl yOepeTe miams: y paciuiaBa
CEJIUTPBI BBICOKOE ANEKTPUYECKOE
- COINPOTHUBJIEHUE, U TO TEIJIO, KOTOpOE
BBIJICJIICTCS. TIPH  MPOXOXKICHUH TOKa,
HOJIEP)KUBAET CEJINTPY B PACIUIABICHHOM
COCTOSIHUHU.

[ToxoOHBIM oOpazom MOYKHO
MIOCTaBUTh OIBIT HE C pacIulaBOM, a C
pacTBOpOM, HalpUMep, HOBAPEHHOM COJIH.
ONeKTpoJpl B 3TOM Ciyyae JIydlle B3STh
rpapuroBele. [lorpysure ux cHauana
npocto B OaHKy C BOJOW, a IOTOM
HEOOJBIIMMUA ~ TOPIUSAMHU  J100aBIANTE
conmb, W Jamma OyneT pasropaTbcs Bce
spue.

Mexay npo4yum, TakuM CIocoOooM
yAOOHO TPOBEPATH 3JIEKTPOIPOBOIHOCTH
pactBopoB. IIpoBeppTe, Hampumep, Kak
- ‘ MIPOBOJAT TOK PACTBOPBI COJbI, caxapa H
YKCYCHOM KHUCIIOTBI pa3Hoi

KOHIICHTpALUU.

U eme onuH, He BIOJHE OOBIYHBIN OMBIT C JIEKTPUIESCKON JTAMIIOYKOM, HO HE ¢ OOJBINOH, a
OT KapMaHHOTO (oHaps. YKPENUTE €€ B MOJIOCKE )KECTU, COTHYTON MO/ MPSIMBIM yTJIOM, U BCTaBbTE
MOJIOCKY B HEOOJIBIIIONW XMMHYECKH CTAaKaH TaK, YTOOBI CTEKJISTHHBIN OaJIOH JIaMITOYKH OKa3aJcs
BHYTpU CTakaHa U Obl1 oOpamieH k ero nHy. [loaxmrounrte jgamMmoyky K OaTapeiike: BBICTYI Ha
LIOKOJIE, CaMbli KPallHUM €ro y4acTOK COCIMHUTE C OTPULATEIBHBIM IIOJIOCOM, a IOJIOCKY JKECTH
— € MONOXUTEeNbHBIM. OOpaTuTe BHUMaHUE: MPUIAUBATh NMPOBOJHUKU HENb3s, OTOMY YTO BO
BpeMsl OIbITa MPUION MOXeT paciuiaBuThea. Hamo mpuaymarh MeXaHMUECKUN KOHTAKT WM K€
HCIOJIb30BaTh NaTPOH OT CTAPOro KapMaHHOTO (oHapSI.

Jlo Havana ombITa BBIHBTE JAMITy M3 CTaKaHa M HACBIIbTE B HETO HUTpAT HATpus (HUTpAT
Kanus B JTOM cllyyae He TOJOUTCS; MOYeMy — CTaHeT sicHo mo3xe). IlocrtaBpTe crakaH Ha
acOeCTOBYIO CETKY WJIM METAJUTMYECKYIO TUIACTHHKY U HarpedTe ero Ha IUIaMEHH I'a30BOM TOpeiKu
WIN CHOUPTOBKM; CYyXOH CHUPT HE OuYeHb yO00€H, TaKk KaK TPYIHO PEryJupoBaTh TEMIIEpaTypy
pacmuiaBa. Cenutpa miasures npu 309 °C, a npu 390 °C yxe paznaraercs; BOT B TAKOM MHTEpBaJIe
U TpuAeTcs NojAepxuBaTh Temmeparypy. s storo usmensiite nubo pazMep IUIAMEHH, JTUOO
paccrosiHue 10 ctakaHa. CrneauTe, YTOObI paciyiaB He 3aCThIBAJ, JaXKe C TOBEPXHOCTH.

B pacnnaBneHHyr0 CEUTPY OCTOPOKHO OIYCTUTE JIAaMIIOYKY. boJbliasi 4acTh CTEKIITHHOTO
0ayuIoHa TOJDKHA OBITH MOTPY’KEHa B pacIliaB, HO CIETUTE 3a TeM, YTOOBI BEPXHsIS YacTh LIOKOJIS, K
KOTOpOM TMpuUMnasiH MNPOBOJHHUK, HE CONPUKOCHYJACh C CEIUTPOM — TMPOUZOMAET KOPOTKOE
3aMbIKaHUE. 3aXOKEHHYIO JIAMIIOYKY IOAEPKHUTE B CEIMTPE OKOJO Yaca, MOTOM OTKIIIOUUTE TOK,
IIOracUTE TOPEJIKY U aKKypaTHO JIOCTaBbTE JIAMIOUYKy. Korjia oHa OCThIHET, POMONTE €€ BOJIOH, U



BbI YBUJIUTE, YTO JaMIIOYKa U3HYTPU MOKPHITA 3€pPKAJIbHBIM CJI0EM!

Mpbl yke TOBOPMJIM, YTO NPHU HAarpeBaHUM 3apsDKEHHBbIE YAacTHIBI B CTEKJIE MPUOOpeTaroT
MOJBWKHOCTh (IIO3TOMY M 3aXIJlach Jamma, Korga TpyOKy HarpeBanu cnuukoi). [maBHble
JEHCTBYIOIME JIMIIa—MOHBI HATpus: yxke npu Temneparype Bbime 300 °C oHM cTaHOBATCH
JIOCTATOYHO MOABMKHBIMU. CaMO CTEKJIO OCTAETCS IIPU 3TOM COBEPILIEHHO TBEPABIM.

Korza Bbl MOrpy3miy BKIOYEHHYIO JAMIIOUKY B pacIulaB CEJIUTPBI, TO CTEKIIO, U3 KOTOPOTo
caenaH Oa/VIOHYMK, OKa3ajoCch B 3JIEKTPUUYECKOM IIOJIE: CIHpallb — OTPHULATEIbHBIN IMOJIIOC,
paciuiaB, KOTOpBIA CONPHUKACAETCSA C IOJOCKOM KECTU,— IOJOKUTENbHbIN. [loABMKHBIE MOHBI
HaTpUs HA4aJld JIBUTaThCsl B CTEKJIE B CTOPOHY KaTOJa, T. €. 110 HampaBJeHUIO K cnupanu. MHsiMu
CJIOBaMM, OHU MEepeMEIAINCh K BHYTPEHHEH CTeHKe OalljloHa.

3HauuT, 3epKaIbHBIM HaneT U3HyTpu HartpueBblii? Jla. Ho kak ke MOHBI NMPEBpPaTUIIUCH B
MeTan?

PackanenHble MeTalIbl (B TOM YHUCIIE U T€, U3 KOTOPHIX U3rOTOBJIEHA CIUPajb) UCIYCKAIOT
aM1eKTpoHbl. OT ciMpany OHU MOMNAIM Ha BHYTPEHHIOKO MTOBEPXHOCTh CTEKJIA U COCIMHUIINCH TaM C
noHamu HaTpusl. Tak 00pa3oBayics METAUNTMICCKUI HATPHIA.

Ho mouemy ans omblTa He roaurtcs KanueBas cenuTpa? Benp HuTpar Bpone Obl M He
ydacTByeT B mpotuecce... Her, yuactByet. Korjna non Hatpusi ctan HEMTpaJbHBIM aTOMOM, B CTEKJIE
ocTajgach OTPULATENIBHO 3apsDKEHHas MOHHAs AbIpka. TyT M Hy)XXKHA HaTpueBas CEIIUTpa: U3 €€
pacruiaBa moJi A€UCTBUEM 3JIEKTPUUECKOIO MOJS B CTEKJIO MPOHUKAIOT MOHBI HATPUS U 3aIIOJIHSAIOT
JBIPKH. A MOHBI Kalus MPUMEPHO B MOJTOPA pa3a 0oJIbIle MOHOB HATPHs, OHU HE CMOTYT BOMTH B
CTeKJI0. B xanueBol cenutpe namiia IpocTo TPECHET.

Taxolf HEOOBIYHBIN AJIEKTPOJIM3 Yepe3 CTEKIO WMHOI/Aa NMPUMEHSIOT Ha MPAaKTHKE, YTOOBI
MOJIyYUTh CJIOM OYEHBb YUCTOTO HATPHs, UM, 00Jiee CTPOro, — CHEKTPAIIbHO YHUCTOTO.

JIOJITASl )KM3Hb BATAPEMKU

[IpencraBbTe, 4TO CIYYMIIOCHh TAKOE: Bbl IPUHSUIUCH 32 AIEKTPOXUMHUUYECKUN OMBIT, COOpaIn
1enb — a 6arapeiika BIpYT «cesay, U 3arnacHoi OaTtapeiiku Het. Kak Ob1Th? Ho 310 eme nmonGensl.
I'opa3no Xxyke, Korja KapMaHHBIM (OHApUK TacHET TEMHBIM BedepoM, Aa emie B jecy. M kak
0o0uIHO, eciy OaTapeKku TPaH3UCTOPHOIO IPUEMHHUKA OTKA3bIBAIOT KaK pa3 B Ty MUHYTY, KOTJa 10
paauo mepenaroT Ballly JI0OMMYIO TIECHIO, WIIM BO BpeMs TpaHcisiiuu GyTroonsHoro Mmatua. Ho uto
YK TyT NOJETIACIb...

A MexIy TeM Koe-uTo MpPeANpUHATh MOKHO. Ecnu 3amacHoi GaTtapeiiku HET, He CIeLIUTe
BBIOPACHIBATh CTAPYIO, & IOMPOOYNUTE €€ «OKUBHUTHY.

MHuorue coBpemeHHble Oarapeiiku — «Kponay, «Mapcy, «Catypu», KBC u npyrue —
COCTOAT M3 3JEMEHTOB MapraHIeBO-LIMHKOBOW cucTeMbl. Ilpu pabGoTe oTpuIaTenbHBIN JIEKTPO]
THX OaTapeeKk — LWHKOBBIM CTaKaHYMK — IOCTEINIEHHO, HO OYEHb MEIJICHHO, PacTBOPSETCS, a
MIOJIOKUTEIBHBIA  DJIEKTPOA—AMOKCH Mapranna MnQO;, BOCCTaHaBIMBAeTCsS [0 TMAPOKCHIA
TPEXBAJICHTHOTO Mapranua (ero ¢opmyiny MoxkHo mnpenctaButh kak MnOOH). OH mocteneHHO
MOKPBIBAET 3€pHA OKCHUJA, MPOHUKAET BIIyOb 3€pEH M 3aKpbIBACT NOCTYMN 3eKTpoiuty. Eme n
MOJIOBUHA OKCHJIA MapraHila HE MCIIOJIb30BaHa, a JIEMEHT YXe MepecTaeT paboTaTh; LIMHKA Ke K
TOMY BpPEMEHM OCTaeTcs eule Oomblle, 10 yeTbipex MAThix! CiIoBOM, MMOYTH TOJHYIO OaTtapeiky
MIPUXOJUTCS BBIOPACKHIBATS.

Ho ecnu cuatb «ckopaynmy» MnOOH, To 3J1€KTpOJIMT BHOBb CMOKET MOCTYNAaTh K 3€pHAM U
Oarapeiika oxuBeT. Tonpko kak ee cHATH? CaMblil IPOCTOil crocod: mocTy4ars 1o OaTapeiike Kak
ClIelyeT MOJIOTKOM WM KaMHeM. Torzma 3epHa BHYTPH DJEMEHTOB DPACKOJIIOTCS, W DJIEKTPOJIUT
CHOBA CMOXXET B HUX MPOHUKHYTh. DTOT CIIOCOO HE aXTH KaK XOPOIII, HO B JIECY, MOXKAITYH, JTyqIIero
HE HaWTH...

Ecnu sxe Garapeiika oTkaszana JIoMa, TO aKTUBHPOBAThH JAUOKCHJI MapraHiia MOXHO TOpasao
a¢pdexTuBHEe. B NMMHKOBOM CTakaHuuWke Oarapeilku MpoOelTe T'BO3JEM OTBEPCTHE U OIYCTHTE
Oarapeiiky B BOIy. DJICKTPOJHT B AJIEMEHTE HE KUIKUN (3TO OBbUTO ObI HEYIOOHO), a 3arylICHHBIN.
OH pa3sMOKaeT B BOJAE, Pa3KIKAETCSA, U €My Jierde IPOHUKHYTh K 3€PHAM JUOKCHJA MapraHua.
DTOT HEXUTPBIM MPUEM MO3BOJIAET YBEIHMUUTh CPOK CIIy>KOBI Oarapeiiku moutu Ha TpeTb. Ho ero
MOXHO e111e 00Jiee yIpOCTHUTb.



3anmuBaTh Oarapeiiky BOJOW COBCeM HeoO0s3aTenbHO. J[oCTaTOYHO TOJNBKO MPOOUTH
OTBEpCTHE B IMHKOBOM cTakaHuuke. OKCHJI MapraHiia B SJEMEHTE CMelIaH C TrpaUTOBBHIM
MOPOIIKOM — 3TO HYKHO JUISL TOTO, YTOOBI YBEIHUUTH JIEKTPOIPOBOIHOCTE. Kak TOIBKO BO3IyX
HAYHEeT MOCTYNaTh BHYTPb, Tpa@uT OyAeT MOrJIomaTh KUCIOPOA, U HapsAy ¢ IUOKCHUAOM Maprasiia
MOSIBUTCSL €LI€ OJMH TOJOXKHUTENIbHBIM AJIEKTPOJ—TaK Ha3bIBa€Mbli BO3AYLIHBINA, Ha KOTOPOM
KHCIIOpOJ BoccTaHaBnuBaeTca. CIOBOM, MPOCTOM TBO3[b MpEBpaIlaeT MapraHieBO-IIMHKOBBIN
3JIEMEHT B BO3AYLIHO-I[UHKOBBIN!

CrpaBeAMBOCTH paldl CKakeM, 4YTO TIOcClie Takoil mporenypbl Oarapeiika Oynet
paspsbkarbcsl MajbiIM  TOKOM—TAaKOBBl YK CBOWCTBAa CaMOJEJIBHOTO  BO3AYIIHO-IIMHKOBOI'O
3JIeMEeHTa. 3aTO CIY>KUTh OyIeT O4eHb JOMTO.

W nocnennee: caenaem Tak, 4To cTapas OaTapelika CTaHET IOYTH COBCEM Kak HoBas. J[is
sTOoro OaTapelKy HaJo0 3apsAauTh IJEKTPUYECKHUM TOKOM, T. €. MOCTYMUTh C HEHM Tak ke, KaK C
akkymyssatopoM. Peaknusa, wuaymas B Oatapeiike, oOpatuma, u MnOOH wMoxeT BHOBB
npeBpaTtuThes B MnO;.

3aMeThTe, YTO MoI3apsHKAaTh MOYKHO HE Bce OaTapeiku, a TOJIBKO Te, B KOTOPHIX HE 3aCOXJIa
racTa ¥ KopIyc He noBpexaeH. U 3apskaTh HaJjo He OOBIYHBIM MMOCTOSTHHBIM TOKOM, KaK 3apsKaioT
aKKyMyJSITOpbl. B 9TOM ciyyae IMHK CTaHET OCAXKIATbCAd Ha KOpIyce Oarapeiiku B BHIE
Pa3BETBIECHHBIX HUTEH—ICHAPUTOB, M OYEHb CKOPO OSTO NpPHUBEIET K TOMY, UYTO MPOU30HAET
KOpPOTKOE€ 3aMblKaHUE M OaTapelika BBIHJET M3 CTpOs. 3apsbkaTh €€ HaJl0 TaK Ha3blBAEMbIM
ACUMMETPUYHBIM TOKOM. YTOOBI TONYYUTh €ro, HaAO0 BBIIPAMISATH TMEPEMEHHBIH TOK HE
MOJIHOCThIO, HANpPUMEp: BKIIOYUTh B LE€Nb JUOA-BBIIPIMUTEIb U NapajuleJIbHO €My —
conpotunenue (okono 50 Om). HampsbkeHune MCTOYHUKA TOMKHO OBITH okoso 12 B, moatomy
MCTIOJIB30BATh TOK HETIOCPEJCTBEHHO OT CETH HEJb3s, HY)KEH MMOHIKAIOIUH TpaHchopmaTop.

MapraHieBo-1IIMHKOBBIE 3JIEMEHTHI MOXHO 3apsiKaTh 10 TPEX pa3, UX €MKOCTh MPU 3TOM
MajaeT COBCEM HE3HAUYMUTEIbHO. A MalleHbKHME, TaK Ha3bIBa€Mble IyTOBUYHBIE JIEMEHTHI (B HHUX
HCIOJIb30BaHa PTYTHO-IIMHKOBAsI CUCTEMA) MOKHO MOA3apsDKaTh 10 AecsaTH pa3. Ho mpobOuBate nx
IBO3JEM WJIM CTydaTb II0 HUM MOJIOTKOM HET CMbICIa—B JTHX 3JIEMEHTax Iocie paspsza
MIPAKTUYECKH HE OCTAETCSl aKTUBHBIX BEIIECTB.

NCTOUYHMKHU TOKA 13 [IOAPYYHLIX CPEACTB

UToOBI OKMBHUTH CTapyro OaTapeiKky, NeHCTBUTEIHLHO TpeOyeTcs JOBKOCTh pyK. Ho. B emie
OosblIel creneHn oHa OyAeT BaM Hy’KHA, €CJIM BBl PELIMTE W3TOTOBUTH CaMOJICNbHBIA HCTOYHHK
Toka. OH MOXET MPUTOAUTHCA Ui Pa3IUYHBIX JJIEKTPOXUMUYECKUX OINBITOB, HAMpUMEpP C
AHOJMPOBAHUEM AIIOMHUHMSI UM C HUKEJIMPOBAHUEM.

EcTh MHOXECTBO XMMHUYECKHUX HCTOYHHUKOB TOKa, HO, MOXaldyi, caMblii TPOCTOM B
U3rOTOBIEHUM — 3JIeMeHT I'peHe. [l HEro Hy>kHbI JABE IUIACTUHKUA — LIMHKOBAsl M YTroJbHas
TAaKOTO pa3Mepa, YTOObl OHM BXOAMIN B CTEKISIHHYIO O0aHKy. [lonbGepure k Hel MONUATUICHOBYIO
KPBILIKY, IPOKOJIUTE €€ B JBYX MECTaxX LIMJIOM M IPOIyCTUTE B OTBEPCTUS MpoBoJIoukH. Ha aTnx
MIPOBOJIOYKAX MOABECHTE MJIACTUHKHU-3JIEKTPOIbI TaK, YTOObI OHU HE Kacaluch APYT ApyTa.

DIEeKTPOIUTOM OYAET CIIy’KUTh BOJHBIN pacTBOp, coaepkammid 16 % cepHoii KUcaoTh U 12
% Ouxpomara kanus (xpomiuka). Korga Bel Oyiere TOTOBUTH pacTBOp, JIEHTE, KaK BCEr/ia, KUCIOTY
B BOJly U Oy/IbT€ OYEHb OCTOPOKHBI.

DNEeKTPOIUT aKKypaTHO Tmepeneiite B OaHKy; pacTBOP JAOJDKEH 3aKpbIBaTh IUIACTUHKU
IIPUMEPHO HA TPU YE€TBEPTHU. BaHKy IIOTHO 3aKpOWTE 3arOTOBJIEHHOM KPBIIIKOW C IPOBOAAMH H
MEeKTpoAaMUu. B TOT MOMEHT, KOrja 3JIEKTPOJIbl, CONPUKOCHYTCA C DJIEKTPOJIUTOM, BO3HUKHET
ANEKTPUYECKUI MOTEHIMAN. Ecau 1enb 3aMKHYTh, 110 HEW MOWJET NEKTPUUYECKUIN TOK. JTO JIETKO
MIPOBEPUTH, MOJICOCIMHUB K IMPOBOJIOYKAM BOJBTMETP: OH IOKaXET HampsbkeHue okono 2 B.
OnHako cujga TOKa HE CIMIIKOM BEJIMKA, OT 3JeMEHTa He OyAeT aaxe paboTarh JIaMIoyKa s
kapMaHHoro ¢onaps. Ho ecnu Bbl M3roToBUTE HE OJMH, a JBa WIM TpU dyeMeHTa ['penHe u
COCIMHHUTE UX MOCIIEA0BATEIbHO—IMHKOBYIO TUIACTHHY C YTOJILHOM, TO JIaMIIO4YKa Oy/eT ropeTs. A
JUISL OTIBITA C HUKEJIMPOBAHUEM JJOCTaTOYHO U OJIHOTO 3JieMeHTa [ 'pene.

Xots snemeHT ['peHe paboTaeT HagEKHO, Y HETO €CTh KaK MUHHUMYM JIBa HEJIOCTAaTKa: BO-
MEPBBIX, HEYJAO0OHO MUMETh JENI0 C KHUJAKHM 3JIEKTPOJIUTOM, a K TOMY e COJAEpKalluM CEpHYIO



KHCJIOTY, BO-BTOPBIX, HE BCErJa €CTh IOJ PYKOM IIMHKOBBIE M YIrOJbHbIE MJIACTHUHKHU. [loaTomy
3aiiMeMcst M APYTUMHU CaMOJAENbHBIMH MCTOYHHKAMH Toka. IlycTh OHU M yCTYMaroT >KUIKOCTHBIM
3JIeMEHTaM, 3aTo He OyJeT mpobiieM ¢ MaTepraIaMu.

Yaif u curapeThbl 4acTo 3aBOPauMBaIOT B (OJIBTY, Y KOTOPOM OJJHA CTOPOHA «cepedpsiHas», a
npyras — OymaxHas. B maraznnax «HOHBII TeXHUK» MPoJaroT MeAaHyto ¢ousry. U Ty u npyryio
HApEeXbTE HA KBAAPAThl IPUMEPHO 5 X 5 CM U KIAJUTE OJHY HA JPYTYIO BIIEPEMEKKY TaK, UTOOBI
Meb JIOXKHIIAch Ha «cepedpo». Camblil HIKHHIA CIIOH TOJHKEH OBITh OyMaKHBIM, CaMblii BEpXHUN
— MeAHBIM. Y Bac Mojdy4ywiach Oarapes 3JIEMEHTOB; YeM BBIIIE CTOMKA, T. €. 4YeM OOJblie
3JIEMEHTOB, TEM BBIIIE U HANPSKEHUE.

N3 menHo# (honbru BEIPEKBTE MOJIOCKH — TOKOOTBO/IBI, IPHJIOKHUTE UX K CTOIKE CBEPXY U
CHM3Y M OOMOTalTe HW3OJSIIMOHHOW JICHTOW, a MOTOM MOTrpy3uTe OaTapeiiky B AIIEKTPOIUT—
pacTBOp MoBapeHHOH conu. UToObl yOenuThCs B TOM, UTO OaTapeiika Hayana paboTaTh, MOJAHECUTE
K €€ IMOJII0caM, KaK BbI 3TO YK€ JIeNIalH MPEXIe, MOJOCKY (GMIBTPOBAIBHON Oymaru, CMO4YEHHON
pactBopoM (eHondranenHa. Y OTpHUIIATEIHLHOrO MOJIOCA PACcTBOP MOKpacHeeT. HampsbkeHue y
TaKkol O0aTapelKu MOXET JIOCTUraTh HECKOJIBKUX BOJIBT, HO TOK, K COXKaJICHUIO, CJIa00BaT.

Jis npyrux MCTOYHHKOB TOKa MPOIIE BCEro OyAeT BOCMOIb30BATHCS TOTOBBIMH YXKe
MaTepuajgaMu U3 CTapbiX, OTCIYXUBIIUX cBOe Oarapeek. Paznmomaiite GaTapeiku U M3BICKUTE U3
HUX aKTUBHYIO MAacCy OKCHJa MapraHila, KOTOpOi oOMa3aHbl IEKTPOAbI, TPaQUTOBbIE CTEPKHU U
3aCOXINYI0 MACTy (3arymeHHBIA JJIEKTPOJIUT) — COCKPEOUTE €ro W IMOJIOKHTE I HaOyXaHwus U
Boay. Okcua MapraHiia pa3oTpUTE B MOPOIIOK M CMEIIANTEe ¢ HECKOJIbKHUMH KarisiMU (OTOKIEs
WIM PacTBOpa JKEJIaTHHBI. DTOM CMechbl0 OOMa)kbTe IpadUTOBBIA CTEPKEHb WIN e Ipudens
MPOCTOr0 KapaHJalla, OCTaBHB CBEPXY CBOOOJHBIM y4acTOK [JIsl KperuieHusi KoHTakTa. Korma
CMECh BBICOXHET, 0OMOTAMTE CTEPKEHb «CepeOpsiHOM» OyMaroil B HECKOJIBKO CIIOCB, «cepeOpoM»
HapyXy, U OOBSDKUTE HUTKOW. OOUH MPOBOAOK IJIOTHO OOMOTATE BOKPYT CTEPXKHS, APYyrod—
BOKpPYI «cepeOpstHOW» Oymarn M TOpUKIEHTe ero Junko Jsentoil. OOMoTaliTe 3IeMEHT
U30JISIIIMOHHOM JICHTON — OH TOTOB K padore.

bonee coBeplIeHHBIE 3IEMEHTHI MI0Jy4alOTCs, €CJIM aKTHUBHYIO MAacCy M NAacTy YBIAXHSITbH
pactBopoM xjopuaa aMMoHus (24 T Ha 100 MJI TUCTUIUTMPOBAHHOW BOJIBI;, MOJE3HO N00aBUTH 1 T
xjopuja kKanplus). Ecim 3TOT pacTBOp HarpeTb € KpaxMalbHbBIM MOJIOKOM, TO IOJYYUTCS
AJIEKTPOJIUT B BUJIE MACTHI.

Bo3sMmure MOJIM3THIICHOBYIO

+ MnO MpoOKy OT OYTBUIKHM, MPOKOJIUTE B JHE
2 s

— pnT OTBEPCTHE U TPOIMYCTHTE 4YEepe3 HEro
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. JOJKEH OBITh MNpHXXKaT K IPOBOJIOYKE-
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WM MUHEPATBHOM BOJIOM. ECTEeCTBEHHO, IIMHK B 3TOM CITydae YK€ HEe HY)KEH, paBHO KaK HE HYXHO
MpoOuBaTh OTBEpCTHE B MPOOKe—OHA cama Mo ceOe AIEKTPONPOBOIHA, HO OJIOBSHHBIM AJIIEMEHT
JTaeT HEBBICOKOE HAMPSIKEHUE.

Eme Oonee coBeplIeHHBI 3IEMEHT — B BUJE CTaKaHYMKa M3 AITIOMHUHHEBOU (DONBrH.
CrakaH4MK MOXHO M3TOTOBUTH C IOMOIIBIO KOPOTKOTO (3—4 cM) OTpe3Ka IIacCTMacCOBOTO
nuianra. BHyTpb Bi1OXUTE TUCTOK (OIBIH 3aBEJOMO OOJIbIIEH BBHICOTHI, MPUKMHUTE K CTEHKaM, a U3
«JIAIITHET0» MaTepualia CHeNalTe MOHBIIMIKO U PACIPSMUTE €r0 KPYIJIBIM CTEP>KHEM, HampuMeEp
00paTHOM CTOPOHOM MIAPUKOBON PYYKH. ATIOMUHUEBBIN CTaKaHUYMK BIIOJIHE 3aMEHUT IIUHKOBBIM.

KapToHHBII KpY>KOK TOJIOKHUTE HA THO M CMa)KbT€ CTAKAHUYMK HM3HYTPHU 3arylieHHBIM
ANEKTPOJIUTOM U3 CTapoil OaTapediku wiu camojenbHbIM. CIoil He MOIDKEH MpeBbIIIaTh | MM.
Memiouek W3 JETKOM TKaHM HANOJHUTE YBIXKHEHHOW Maccoil MnQ,, yIjaoTHHTE, clieTKa
HaJaBIMBas TE€M JK€ KPYIJIBIM CTEpKHEM, J00aBbTE MOBEPXY MacCy U BAaBHUTE TIpadUTOBBIN
cTepxeHb (mwimu Tpudenb KapaHgama). Eme pa3 clierka YIJIOTHHTE Maccy, TPHUKPOUTE 110
BO3MOKHOCTH MEUIOYEK M HAJEHbTE Ha CTEPKEHb BTOPOM KAapTOHHBIA KPYKOK C OTBEPCTHUEM
MOCEpeIMHE—OH HE JaCT 3JIEKTPOJly HAKJIOHATHCS. 3aXKTUTE CBEUY M HakamaiiTe Ha 3Ty miaiily, a
MOTOM Ha JIOHBIIIKO 3JIeMeHTa napaduH s H3OJSAIUH.

Takoli smeMeHT nmaeT HampspkeHue okoio 1 B, HOTOK ero Oosmblie, yeM y 3JeMEHTa M3
mpoOok. /[Ba-Tpu «cTakaHUMKa» AAIOT BO3MOXHOCTH CIIyIIaTh TPAH3UCTOPHBIA MPHUEMHUK uepe3
HayITHUKH.

KPUCTAJUIBI — BOJIBIIME U MAJIEHBKUE

O BBIpalIMBaHUH KPUCTAIIOB HAITUCAHO TaK MHOTO, ¥ 3TH OIBITHI HACTOJBKO 3((EKTHBI U
HECJIOXHBI B MCIIOJIHEHUH, YTO HABEPHSIKA BBl MX CTaBHJIM XOTS OBl pa3 U 3HAETE, B YeM MPHUHIIMUIIL
CoOCTBEHHO, HUYETO MYJAPEHOTO TYT HET: HAJ0 MPHUTOTOBUTH TOPSYUN HACHIIMICHHBIA PacTBOP
Kakoi-1100 conu (XJopuaa HaTpus, cyjiabdaTa MEIU WU Keje3a, KBacloB, OuxpomMaTa Kaius U T.
1., IEpeYeHb OYEHb BEJIMK), OCTOPOKHO OXJIAAUTh €ro, YTOObI M3JIMIIEK PAaCTBOPEHHOTO BEILECTBA
HE BBINIAJ B 0CAJIOK (TaKOil pacTBOp Ha3bIBaeTCs MEPECHIIEHHBIM), U, HAKOHEI], BBECTH 3aTPaBKy—
KPUCTAJUIMK TOW K€ COJM, NOABEIICHHBbIM Ha HUTKE. [lociae 3Toro ocraercs TOJIBKO IPUKPHITH
cocysl JTMCTKOM Oymaru, MOCTaBUTh B YKPOMHOE MECTO U *JaTh, IIOKa HE BBIPACTET KPYIHBII
KPUCTAJLJI, HA YTO MOTYT YWTH HEJEIN WIHM JaKe MECSIbl; eAMHCTBEHHOE, YTO MPUACTCS U3pEaKa
Je1aTh—ATO MOUIMBATh NOHEMHOTY HACBIILIEHHBIN pacTBOp IO MEPE UCIIAPEHUSI.

Bce 310 neiictBuTenbHO M3BecTHO. HO BapuaHTOB OmbITa OYEHb MHOTO, U MBI BBIOEpEM He
caMble paclIpOCTPAHEHHbIC, HAIPUMEpP, C HUTPATOM CBUHUA M HoauaoM Kamus. Cmemaiirte
onuHaKoBbie 00BeMBI 10 %-HBIX PacTBOPOB ATHX COJEH, M B COCYJIE€ BBIMAACT OCATOK HMOAUIA
CBUHIA. AKKYypaTHO CJIEWTE€ C HEro UAKOCThb. BckumsaTuTe BOAy B KaKOM-IHOO MpO3pauHOM
cocyze, MOAKUCINTE €€ YKCyCOM H, MOKa OHAa KUIUT, JT00aBbTE €Ile BIAXKHBIA OCAIOK HMOAHUIA
CBUHIIA, B30onTaB ero. Ilpu MenIeHHOM OCTBHIBAHMU >KUIKOCTH B HEH BBIPACTYT 30JIOTHUCTHIE
KpUCTAJUIBL.

Bapuanus Ha Ty e Temy: clieiiTe B mpoOUPKY pacTBOPbI HUTpaTa CBUHIA U MOAUJA KaJusl,
BCKUITSITUTE COICPKUMOE BMECTE C OCAJIKOM, YTOOBI OH PACTBOPHIICS, a 3aT€M OBICTPO OCTYIUTE
noa kpaHoM. B 3ToM cimyuyae o0pasyloTcsi Menb4aiilue 30J10Thle KPUCTAJUIMKH, B3BEILIEHHBIE B
KUIKOCTH.

Boobmie pa3smep KpuCTauIOB CHIIBHO 3aBHUCHUT OT CKOPOCTH oxJjaxkaeHus. Bepmbre 20 T
HUTpaTa Kajusl HeOOJBIIMMH TOPIUSMHU B cocyn ¢ 25 miu Bomwl. Ilocne moGaBneHus odepeaHoi
MopUXU B30aNThIBATE CMECh, YTOOBI COJb PACTBOPHUIIACH, a 3aTEM HAachIMaliTe CIEAYIONLyI0
nopuuto. Korjga conb nepectaHeT pacTBOPSTHCSA, HEMHOTO HArPEUTE COCY/, BCHINIBTE €I11€ MOPLHUIO,
B30oJNTaliTe, CHOBa HarpeiTe. M Tak 10 TeX mop, MOKa BCs B3ATasl COJIb HE pacTBOpUTCS. Temnepb
pasneiite pacTBOp B JIBa COCyJa, U OJMH OCTaBbTE€ OCTHIBATH HAa BO3ayXxe (mns eme Oonee
MEJUIEHHOTO OCTBIBAHHS MOKHO HAKpBIThb €ro HECKOJbKHMMHM CJIOSMHU IUIOTHOM TKaHW). B sToMm
cocyze o0pa3yercss HECKOIbKO KPYIHBIX KPUCTAIIIOB, a TIPU YAAYHOM CTEUYCHUU OOCTOSITEIBCTB —
U OMH KpucTaul. Jpyroil cocyn cpasy ke MOCTaBbTE€ B KACTPIOJIIO C XOJOAHON BOJIOW, U B HEM
BBIJICTTUTCS. MHOXKECTBO MEJIKUX KPUCTAILTUKOB. ITO 00IIIee MpaBuilo.

Crnenyrone JBa ONBITA HACTOJBKO BIEYATIIIIOIIM, YTO HMX CMEIO MOXXHO IOKa3bIBaTh



3pUTENSAM, KOHEYHO, TUIATEIBHO BCE MOATrOTOBUB. IlepBbiii M3 HuUX — onbIT Ilenuro. HummHap
BbICOTON 25—30 cM BBIMOWTE M3HYTPH TOpsSUYEi BOAOW U Yepe3 BOPOHKY MO CTEHKE HaJEHTe B HErO
TOpsiYMil OYeHb KOHIEHTPUPOBAHHBIM PAacTBOpP TUNOCYIb(GUTA, 9TOOBI OH 3allOJHWI IMJIUHIP Ha
1/3. D1oT pacTBOp TOTOBAT Tak: 450 r runocyabpuTa pacTBOPAIOT MPU HarpeBaHUU B 45 MJT BOJIBI.

Bropoii pactBop — anerara Hatpus (300 T Ha 45 MJI BOJBI) TaKKe FOpPSYUM BIIEHTE yepes
Ty ’K€ BOpOHKY eme Ha 1/3 nmnmuapa. JleliTe oueHb akKypaTHO, 3TOT PAaCTBOP HE JOJDKEH
CMELIMBATHCS. C paHEEe HAJIMTBIM pacTBOpoM. HakoHen, BEpXHIO TpEeTh LWIMHAPA CTOJb K€
OCTOPOXKHO 3aIllOJIHUTE TIOopsS4ed BOJOM, KOTOpas IPENOXPAaHUT HACHIIIEHHBII pacTBOp OT
MPEXKAECBPEMEHHON KPUCTAILIN3ALIH.

B cocyne Tpu cnos: Boma, NEPECHILICHHBI PacTBOp auleTaTa HAaTpus, NEPECHIICHHBII
pacTBop rHunocyibdura. Hakpoiite NUIMHAP CTCKIOM, JAWTE OCTBHITH JO KOMHATHON TEMIIEPaTyPHI,
a TMOCJE 3TOr0 MOXHO IPUCTYNATh K OIBITY.

K KkOHIly CTEKJISHHOM IaJOYKM NPHUKPENUTE KyCOYKOM BOCKA MAJICHBKWH, HE3aMETHBIN
KpUCTAJUIMK TUIOCYyNIb(uTa (BOCK CJerka pacIulaBbTe, HarpeB ero Haj miameneM). Ha rmazax y
3putenieil OBICTPO OIMYCTUTE MAJIOYKYy B HIDKHUN cioil. KoHIeHTpamusi coiu CTOJIb BBICOKA, YTO
TOTYAC BOKPYI' KPUCTAJUIMKA HAarpOMO3JUTCS MHOXKECTBO HOBBIX KPHUCTaJIOB, 00pa3ys mojpobue
LBETKa. A B CpEJHEM CJIO€ «4Yy’>KO€» BELIECTBO BOKpPYI KpUCTalsla THIOCYyJbpura
KpHUCTaJNIN30BaThcs HE OyieT.

Jpyryro, TOYHO TaKylO K€ IaJO4Ky C BOCKOM, HO YK€ C MAJIECHBKUM KPHCTAJJIOM anerara
HaTpusl (3pUTENM HE JOJDKHBI 3aMETUTh Pa3HUIIbl) OMYCTUTE B CPEIHUM cloW—3aech TOXe
BBIPACTET LIBETOK, HO coBceM apyroi! [{unuuap, ecnu oOpamarbes ¢ HUM OCTOPOXKHO, yHaeTcs
HCII0JIb30BaTh HECKOJIBKO Pas.

Jpyroii oneIT, HAMOMUHAIOMIUNA (HOKYC, — C OAHUM TOJBKO alleTaToM HaTpus. PacTBopute
100—150 r conu B ropsiueld BoAe (JIydlle B SMaJUpPOBAHHOW MOCYJIe) U MEIJICHHO BbIMapuBaiTe,
CTapasiCh TOYHO YJIOBUTH MOMEHT, KOI'/Ia HAJI0 IPEKPATUTh BbIIIApUBAHUE: JYUTE BPEMs OT BPEMEHH
I1a MIOBEPXHOCTh I'OPSYEro pacTBOpa, U KaK TOJBKO CTAaHET MOSIBJIATHCA IUIEHKA, HAaIlOMMHAOIIAS
KHUPOBYIO, O5TO 3HAUUT, YTO KOHILEHTpAIUs COMU Ta, 4YTO TpedyeTcss ans oOpa3oBaHUs
kpuctamoruapara coctaa CH3;COONa*3H,0. Ilepeneiite KUIKOCTh B YUCTHI TOHKHM CTaKaH,
3aKpOMTE €ro M IMOCTAaBbTE OCTHIBATH. B OCTBHIBIIYIO JKUAKOCTH JIOCTATOYHO BHECTU HUYTOXKHOE
KOJIMYECTBO 3aTpaBKU—alleTaTa HaTpus, 4YTOOBI OHAa MIHOBEHHO 3aKpHCTaLIM30Bajlach U
IIpeBpaTUiIach B TBEPAYIO MacCy, HATIOMUHAOILYO Jea. Eciin BBl HEMHOTO HEloAEp KAl KUIKOCTh
Ha OrHE U BOJbI B HEM MHOT'OBATO, TO HaJl 3aCThIBIIEH Maccoil OyAeT HEMHOTO BOJBI, KOTOPYIO Hal0
ciuth. Ecau ke BOIBI HE XBAaTAaeT, TO HAa MOBEPXHOCTH OKakeTcs HajeT coiu. CHUMATh €ro HET
CMBICJIa, pOolIe J0OaBUTh HEMHOT'O BOJIBI.

PacruiaBisist  KpUCTaIOTHIpaT Ha BOASHOW OaHe M OXJaXJas €ro, ONBIT MOXHO
IIPOAEIBIBaTh MHOXKECTBO pa3, B TOM YHCIE M Ha TIja3aX W3yMJIEHHOH MyOJUKH,— a KTO He
M3YMHTCS, YBHUJEB, KaK BOJA Ha IJla3ax 3acThiBaeT 0e3 oxmaxaeHus? Hampotus, crakaH naxke
Pa3orpeBaeTCss—aTO BBIACIACTCA TEIUIOTa KpUcTaum3anud. CTakaH MOXKHO INEPEBEPHYThb, U U3
HETO HE BBUILETCS HU €JUHON KaIlIu.

Iloka3piBasgs ombeIT Kak (OKYC, MOCTApAWTECh CTPAXHYTh KPYNHMHKY COJIM HE3aMETHO—
CKa)kKeM, C KOHYMKa «BOJIIEOHON Mamouku». M 00s3aTeNbHO MJIOTHO 3aKpBIBAHTE CTaKaH MEXIY
ONBITAMM, MHA4€ JaXe CilIydalHas DbUIMHKA CMOXCET BBI3BaTh  HE3AIUIAHUPOBAHHYIO
KPUCTAJIJIN3ALUIO.

Pearent [uig TOro ombliTa — aneraT HATPUS MOXHO IOJYYHUTb U3 YKCYCHOM KHCIIOTBI M
consl. Ecnu BBl OyzieTe TOTOBUTH €r0 CaMOCTOSITENbHO, TO YKCYCHYIO KHCIOTY pa30aBbTe BOAOM
IPUMEPHO BTPOE M BCHIMANWTE B HEE COAY HEOOJBIIMMHU HNOPLMSIMHU, HNOCTENEHHO, JOXAABIINCh,
KOI'ZIa IPEKPATUTCSl BCIIEHWBAHUE OT MPEABLAYLIEN MOpUMU coabl. be3 aToro peakuus moiaer Tak
OypHO, YTO JKHJIKOCTh MOXKET BEIOPOCUTH U3 COCY/Ia.

U emie HeoObIUHBIE KPUCTAIIIBI — METAIIMUecKue, byieM BeIpauBaTh KpUCTAIUIIBI MEITH.

Menkue MenHbBIE KPHUCTAUIBI BBl YK€ IOJNy4ald, KOTJa OIyCKalu TIBO3[b B PACTBOP
MeqHOro Kymnopoca. OHM HAacTOJBKO MaJlbl, YTO IUIEHKA MEIW HAa MOBEPXHOCTU KAaXKETCSA IOYTH
CIUIOIIHOMN. A YTOOBI IPUTOTOBUTH KPYIHbIE KPUCTAJIIBI, HAI0 KaK-TO 3aMEJUIUTh PEAKLUI0, YTO-ObI



BBIJIEJISIIOIIASCA B PEAKLUN MEJb YCIIEBAJIa OCECTh HA KPUCTAJUIBI U TOCTpauBaia ux. MelueHHoe
OXJIaX/IeHUEe — BO3MOXHBIH c110C00, HO B TOM Cllyyae, KOTrJa He UIeT XUMHUECKask peaKiusl...

Topmo3om st peakuuu OyAeT CIOyKUTh MoBapeHHas coib. [lomoxure Ha AHO cocyda
(HampuMep, CTEKJISHHOM OaHKM) HEMHOIO KpHUCTAIJIOB MEAHOTO KYyNopoca U 3achlIbTe HX
IIOBAPEHHOM COJIBI0, II0 BO3MOXHOCTH MeEJKOW. [IpMkpoiTe HX KpyroMm, BBIPE3aHHBIM U3
IIPOMOKATENbHOM MM (PUIABTPOBATIBHOM OyMmaru; 3TOT KpYTr JOJDKEH KacaThCsl CTEHOK COCYAA.
Ceepxy, mpsiMo Ha OyMmary, ITOJIO)KHUTE S>KEJIE3HBI KpPY)>KOK HECKOJBKO MEHBINIEro JauaMeTpa.
3apaHee NPOTPUTE €ro HaX1auHOM OyMaroi 1 mpomoiiTe.

Haneiite B 6aHKY HACBIIICHHBIA PACTBOP TOBAPEHHOW COJIM, YTOOBI OH IMOJIHOCTBIO 3aKPBLIT
&Kene3Hbl KpyKok. Jlanbiie Bce noiiner 6e3 Bamero yyactus. CKOJIBKO BpEMEHHU MPUIETCS KAATh,
TOYHO CKa3aTh HEJIb35 — MHOT'0O€ 3aBUCUT OT YCJIOBUHM OIbITa. BO BCSAKOM ciydae, HE 4ac U He J1Ba,
a HECKOJIBKO JTHEH.

Wrak, crycTss HECKOJIBKO JHEH BbI OOHAPYKUTE B COCYZE KPAaCUBBIE KpacHbIE KPHUCTAJUIbI
Meau. MeHss pasMmepbl coCyna, pa3sMepbl KPHUCTAUIMKOB MEIHOIO KyIopoca, TOJIIMHY CJIOS
MOBAPEHHOH COJIM W TEMIIEpaTypy OIBITA, M.0’KHO TIOJYYUTh MEIHBIE KPUCTAJUIBI pa3HO0Opa3HOH
(GopMbI, IOPOM Ha PEAKOCTh HEOOBIYHOM. A MHOIZA BHIPACTAIOT JCHIPUThI—HE3aBEPILICHHbIE B
Pa3BUTUHU KPUCTAJUIBI, IOX0KHE HA BETBU JICPEBBEB.

Ecnu octaBUTh MeHbIE KPUCTAIIBI B TOM XK€ COCYJle, B KOTOPHIM OHHM ObUIN MOJTyY€HBI, TO
JIOJTO OHM HE coxpaHsTcs. W3BiekuTe HX, NPOMOWTE BOAOH, NEpEHECUTE B NPOOHPKY C
pa30aBiIeHHON CEpHON KHUCIOTOM W 3aKkpoiTe mpoOkoil. BoT Temepp ¢ KpuCTaliamMu HHYErO He
CITyYUTCH.

KPUCTAJUIMHECKUE Y30PbI

Ectp Takme BemiecTBa, KOTOpBIE HA3bIBAIOT HM30MOP(GHBIMU: OHH KPHCTAILIU3YIOTCS
OJIMHAKOBO, HECMOTPsI Ha pa3Hblil cocTaB. KpucTaisl 0THOTO TaKOro BELIECTBA CIIOCOOHBI PAacTH B
HACBILLIEHHOM pacTBOPE JPYroro: moijiydyaercss Kak Obl «Kpuctaml B Kpuctamie». Eciau ero
paspesaTh, TO Ha Cpe3e OKaKeTCsl TEOMETPUUYECKUN Y30p.

Camble ToCcTyNHbIE Cpear N30MOP(HBIX BEIIECTB — KBACIbl, KPUCTAJUIOTUAPATHI TBOMHBIX
cynbpaTtoB ¢ obmeir  popmymnor  M'™M"(SO4),*12H,0. Bocmome3yemcss  Tpems X
Pa3HOBUAHOCTSAMU: TeMHO-(uoneToBbiMU  xpoMokamueBbiMu  KCr(SO4),*12H,0, 3eneHbiMu
xenezoaMMOoHUHHBIME  NH4Fe(SO4),*12H,O u OecuetHbiMu - amomokanueBbIMH  KAI(SOy4),*
12H,0.

B smanupoBaHHYI0 WK CTEKJIIHHYIO [TOCYy HaJeiTe BOy, HACBIIIbTE KAKMX-JINOO KBACIIOB
(omHOrO BMJA) W HAarpeBaiiTe, pa3MelInBasl CTEKJISIHHOW WIM JEPEBSHHOM MalIOYKOM, HO HE 10
kunenus. Korga conb pactBopurcs, 100aBbTe €lle NOPIMIO TEX K€ KBACLOB U CHOBA HarpeBaiiTe.
Korma pacTBOop cTaHeT HACBIIICHHBIM, OBICTPO NPOQHUIBTPYHTE €ro yepe3 BaTHBIA TaMIIOH,
MIOMEILEHHBIM B CTEKJISIHHYIO MM 3MAJIUPOBAHHYI0 BOPOHKY, OIOJIOCHYTYIO KPYTBIM KHIIATKOM.
Ecnmu BopoHka OyneT XONOJHOW, MOXET HayaThCs NPEekKIEBPEeMEHHas KpUCTAUIM3alusi U
KPUCTAJIIBI 3aKYTIOPSIT BOPOHKY.

banky ¢ pacTBOpOM KBacLOB IPUKPOUTE U OCTABLTE MEIJICHHO OCThIBAaTh. Ha IHO BhIIagyT
HeOoubIMe KpucTaiisl. Eciim oHM OyayT cpacTarbesi, Harpeire pacTBop, 100aBUB HEMHOTO BOJBI,
U BHOBb oxuyiaaute. Kpucramuibl u3BiekuTe, 0OCyIIUTE, MEPEIOKUTE B MPOOUPKY U 3aKpOiTE ee
npoOkoii. Tak jke MPUTOTOBBTE KPUCTAILTY APYTUX KBAcIoB. HachIlieHHBIE pacTBOPHI COXpaHsiiTe!
UrtoObl He TepernyTaTh uX, HaKkJIeiTe Ha OAHKU STUKETKH.

Ot0epure MO OJHOMY KPUCTAJUIMKY KaXKIOrO BMJA, OOBSYKUTE TOHEHBKUMM HHUTIMHU
(HampuMmep, OT KallpOHOBOT'O 4YyJIKAa) M OIyCTUTE KaXKIblii B «CBON» pacTBOp. baHku nepxkure
MOJJJIbLIE OT CKBO3HSKOB; HAKPOMTE NX OyMa)KHBIMU KPBIIIKAMH.

IIpuMepHO 3a HEmemo KpUCTALIBI 3aMETHO BbIpacTyT. Ilomensiite ux mecramu. Ecim ¢
CaMOTO HavaJa MOJIBECUTh B KaXKJ0i OaHKe 10 JIBa KpUCTaJIa, TO OyAeT emie 0oJblie Yepe10BaHHiA
1BeToB. UTOOBI HE 3amyTaThCsl, K KOHI[AM HHUTEH MPHUKPENUTE SPJIBIYKH U 3alUCBIBAlTE B
71a00paTOPHOM XKypHaJle, CKOJIbKO BPEMEHH U B KAKOM PacTBOPE HaXOJATCSI KPUCTAILIBI.

[IpaBuUIBHBIN KpUCTAJUT KBACLIOB UMEET (POpMy OKTa’Jpa, HO HAM U HE HYKEH HJealIbHBIN
kpuctaul. Hamporu, d4em mnpuuymiauBee Qopma, TeM HMHTEpPECHEE PUCYHOK Ha Cpese.



OIHOBpPEMEHHO BBl MOXKETE BBIPAIIMBATH KPUCTAIITUYECKAE CPOCTKU — JIPY3bI, B3SIB [IJIS1 3aTPABKU
yKe CpOCIIMECs] KpUCTAIMKHA. ECM OHM Havalii BETBUTHCS BO BPEMsI pOCTa, HE UCIIPABISUTE HX;
0oJjiee TOro, Bbl CaMU MOXKETE YNPABISATH POCTOM rpaHeil. CMaxbTe TrpaHb Ba3eJIMHOM, M OHA
MepecTaHeT pacTu, CMONTE Ba3eMH alleTOHOM — U IPaHb OyJIeT pacTH CHOBA.

l'oTOBBI KpUCTAT pPa3peKbTEe MOKPOH CypOBOM HHTKOW; dTa pabora Tpedyer
aKKypaTHOCTH U TeprneHus. [[oBepXHOCTh cpe3a MoApOBHANTE HAKIAUHON OyMaroi U OTIoOIUpyHTe
Ha BJIQKHOW BAaTMAaHCKOW OyMare KpyroBBIMH JIBH)KSHUSIMHU.

B 3aBucuMocTH or TOro, Kak BhIOpaHa IJIOCKOCTh pa3pes3a, CKOJIBKO B KPHUCTAUIE CIOEB U
KakoBa WX TOJIIHWHA, TOJy4aTcsl camble pa3HOOOpa3HbIE TEOMETPUUYECKUE Y30pbl. Y pY3bI
BapHaHTOB erle Ooublie. Pazpe3aHHbIil KPUCTALT C Y30pOM TOTYAC MOKPOHTE OECIBETHBIM JIAKOM
(romsiTcs MaK JUIst HOTTEH), MHaY€ OH MOTYCKHEET U PACCHITIETCS B MOPOIIIOK.

Hamuoro mpoiie B M3rOTOBIEHHHM Y30p M3 KPUCTAIOB HAIIATHIPS—XJIOPUAA aMMOHHSL.
[IpaBaa, oH OecBETEH, 3aTO PUCYHKOM TaK HallOMUHAECT... Bripoduem, He Oyem 3aberaTh BIiepe/.

Bepimast xnopug aMMOHMSL B TEIUTYI0 BOAY M TIIATEIBbHO MEpEMENINBasi, MPUTOTOBHTE
HACBIIICHHBIN pacTBOP. BO3bMHUTE CTEKISHHYIO IIACTUHKY MW 3€pKaJbIle, BHIMOMTE MTOBEPXHOCTD,
KHCTOUYKOW HAaHECUTE Ha Hee MPUTOTOBJIEHHBIN pacTBop. [lycTh miiacTuHKa ¢ pacCTBOPOM MEIJIEHHO
OXJIAKJACTCS Ha BO3MIyXe, a YTOOBI Ha Hee He ToMajalia MbLTh, MOXKHO CIIpATaTh ee B mKkad. CrycTs
HECKOJIbKO 4acoB BOJIa MCIApUTCS M Ha CTekie oOpasyercs y3op. He Hamo maxke BcMaTpuBaThes,
YTOOBI TIOHSTH, YTO K€ OH HAIOMUHAET: MOPO3HBIN y30p Ha 3MMHEM OKHE.

Takoil OmeIT, KOHEYHO, JIy4ylle Bcero craButh nox Hoseii roxa. Temno uMCKycCTBEHHOMY
MOPO3HOMY y30pY HE TPO3HT, HO OT BOJIBI €0 HA/IO ACP>KaTh MOJAIIBIIIE. .

KJIAJI HA TAPEJIKE

[Toucku kmamoB — 3aHATHE XJIOMOTHOE MW, Kak NpaBwio, Oecrone3noe. W Bce-Taku
MpenajgaraeM BaM IOMNBITaTh CUACThS, TAPAHTUPYS MOJHBIA ycrex. Mbl OyJeM HCKaTh HACTOSIIEE
30JI0TO, IPUYEM HE B MEIIEPE U HE B JIECYy, @ HA CaMOW OOBIYHOM Tapelsike ¢ 30JI0TOM kaemoukon. U
JlaKe He Ha 1IeTI0M, a Ha pa30ouToM.

MosxeT ObITh, BAC 3TO yAWBHUT, HO 30JI0Tasi Ka€MKa Ha TIOCYJ€ COCTOUT JACHCTBUTEIHHO U3
3osi0Ta. [IpaBma. ero tTam coBceM Majo, MOTOMY YTO CJIOM O4Y€Hb TOHKHH. Bo3pmuTe cTakan ¢
30JI0THIM 000JIKOM H IIOCMOTPHUTE HA IIPOCBET: CJIOH 30JI0Ta KAXKETCS PO3PAYHBIM.

30J10TO Ha TOCYZy HAHOCAT W3 pacTBopa. VI MBI HauHEM 3TOT OMNBIT C MPUTOTOBIEHUS
pacTBopa, COAEPIKAILIEro 30J10TO.

3amacuTech 4epenkaMu ¢ 030J0TOI — X BbI MOJIy4YUTe OECIUIATHO B IOCYAHOM MarasuHe.
JJis1 OnBITOB BaM JTOCTaTOYHO OyaeT mpumepHo 10 cM” mo3onotsL. U3 Hee Mbl MIPUTOTOBUM OKOJIO 5
MJ1 pa3baBieHHOH 3050TOXJI0poBOAOpoaAHOM KuciaoThl H[AuCly]. Jlnst aToro pacTBopuTe 30J0TO B
CMECH KOHLIEHTPHPOBAHHBIX KHUCJIOT — 3 MJ cojisiHOW M 1 mu a3oTHOW. Takyro cMmech IMPHUHATO
Ha3bIBaTh IApPCKOM Bojkoi. OOpamaTeCs C KOHIEHTPUPOBAHHBIMHM KHCIIOTAMH HAJI0 KpaiHe
octopoxHo! PabotaTh B pe3uHOBbIX niepuatkax! CTaBUTH OMBIT TOJBKO B XUMHUYECKOM KpyxKKe!

[Tepen pacTBOpeHHEM TINATEIHLHO BBIMOWTE CJIOM TO30JIOTHI HA OMTOW TOCYIE M YAQIUTE
ciebl Kupa, IPOTEPEB €ro BaTHBIM TAMIIOHOM, CMOYEHHBIM B alleTOHE. B CTEKIISIHHYIO MHUIETKY
Ha0epuTe HECKOJBKO Kamesb IapCKOW BOAKHW U PAaCTBOPHUTE 1M030s10Ty. OOpa30BaBIIUICS PACTBOP
30JI0TOXJIOPOBOJOPOAHOM KHCIOTHI aKKypaTHO coOepuTe B HEOOJBIIYI0 MPOOUPKY, MPOPBITYIO
JUCTUWIMPOBAHHOW BOAOM. Bce pacTBOpsl B 3ITOM ONBITE TakKe HAAO0 TOTOBUTH Ha
JUCTUNIMPOBAHHOM BOJIE U B UMCTOM MOCY/IE.

UroObl TOJHEE HCIOJIb30BaTh 30J0TO, MECTO, TJ€é OHO pacTBOPUIOCH, MPOMOKNTE
HEOOJBIIMM KOJMYECTBOM BOABI (JydIlle U3 MUIETKH) U cOOepUTe ee B Ty ke MpoOupky. Jlomeiite
Boaxy no 5 miu. C atuM pacTBOpoM W OyneM paborartb. MbI NPUTOTOBHM OY€Hb KpPAaCHUBBIN
KacCCHUEBBIM Iypnyp — KOJUIOMIAHBIA  PAcTBOp, COAEpXKAIIUMKA  MEJIbYAMIINE  YaCTUILIBI
MeTtamuyeckoro 3omota. OH  oOpa3yercs, Korga B CHIBHO pa30aBlICHHBI  pacTBOp
30JI0TOXJIOPOBOJIOPOTHOM KUCIIOTHI JO0ABISIOT pacTBOp Xiopuaa onoBa SnCl,.

PactBopute 0,5 r xmopuma onoa (I1) B 50 mur Bogbl. Heckoapko Kamenb 3TOro npo3payHoro
pacTBopa BIIEHTE B MPOOUPKY C OJIETHO-XKENTHIM PACTBOPOM 30JIOTOXJIOPOBOIAOPOTHOM KHUCIOTHI.
CnepBa cMech CTaHET JKEINTO-KOPUYHEBOM, a 4epe3 HECKOJbKO MUHYT BO3HUKHET 3aMedaresbHas



OKpacka KaccueBoro mypmypa. Ilpuy 3TOM MeTalaMueckoe 30JI0TO BOCCTAaHABIMBAETCS, a
oOpazyrommiics ruapokcun onoa Sn(OH)s mpugaeT KOIIOMIHOMY PacTBOPY YCTOMYUBOCTD. LIBeT
KHUJIKOCTH OOBIYHO MHTEHCHBHO KPAaCHBIM, HO B 3aBHCHMOCTH OT pa3Mepa YacTHIl Y HEr0 MOTYT
OBITh pa3NUYHbIE OTTEHKU—OT PO30BOTO 10 (PHOIETOBOTO.

KomongHoe 30510TO MOXKHO OCaauTh pacTBOPOM MOBAPEHHOW COJIM. YacTHIIbI 30J10Ta MPHU
3TOM OOBEAMHAIOTCS W TOHYT. llocie MPOMBIBKM M BBICYIIMBAHUSA M3 OCaJKa MOXHO BHOBB
MOJTY4YUThH (C TIOMONIBIO IAPCKON BOJKU) PACTBOP 30JI0TOXJIOPOBOIOPOTHON KHUCTOTHI.

Ecnu B BameMm pacnopssKeHUM €CTh BOJOPOJAHAS TOpeNka, TO MOXHO TOCTaBUTh OYEHBb
3¢ eKTHBI OMBIT — Tak Ha3biBaeMblii ombelT [lonay. [lmamst Bomopoma, HampaBiieHHOE Ha
MOBEPXHOCTh PAcTBOpa 30JI0TOXJIOPOBOIAOPOTHOM KHUCIOTHI, TOKE BOCCTAaHABIMBAET 30JI0TO, M B
KHUJKOCTU TIOSABISAIOTCA LBETHBIE MOJOCH. MOXXHO MOCTYNUTh M TaK: HAaHECTH Ha YHUCTYIO
(bapdopoByIo MIACTUHKY Hepa30aBIEeHHBIA PACTBOP KUCIOTHI, MOTYUYEHHBIN MPH 00pabOTKE 3010Ta
[ApCKOH BOJKOH, BBICYIINTH €r0, a 3aTeM IIOMECTUTH B TIaMs BOJOpOoIHOM ropenku. Ha dapdope
oOpa3yetcs OnecTsias mieHKa 3010Ta.

[Ipenynpexxaaem: BOOOPOIHON TOPEIKON MOYKHO IMOJb30BATHCS TOJBKO C pa3pelICHUs U B
MIPUCYTCTBUU MpEIoiaBaTess.

KAK HEBUJMMOE CJEJIATh BUINMbIM

B mpuxiroueHYecKuX poMaHax, MOBECTBYIOMIMX O JaBHUX BpEMEHaX, YIIOMHHAIOTCS MOPOit
MMCbMa, HalMCAaHHbIE OECLIBETHBIMU YEPHWJIAMHU; XUTpPbIE Bparu HE 3HAIOT CEKpeTa TalHOMMCH, U
JIMIIB OJIarOPOIHBIE TEPOU MOTYT MIPEBPATUTH HEBUIUMOE B BUAUMOE. ..

A cexpera 0co0Oro TyT U HET, OH JIaBHO yXke u3BecTeH. HekoTopble OecliBETHBIE BELIECTBA
Kak OBl TMPOABIAIOTCA MOJ JACWCTBHEM TeIla, 00pa3ys OKpallleHHble coeauHeHus. K Takum
BEIIECTBAM OTHOCATCS, HAIlpUMEP, COK JIMMOHA WJIM penyaroro jgyka. OOMakHUTE B HUX NEpO U
caenaiTe HAAMKUCH Ha JUcTe OyMaru — HUYEro W He BUAHO. A Temeph MOJEPKUTE JIUCTOK OyMaru
HaJ 3aKpBITON 3JEKTPOIUIMTKOW WM HaJ IUIAMEHEM, HO JIOCTaTOYHO AajieKo, 4ToObl Oymara He
BCIIBIXHYJIA, U HAJAMKUCh CTAHET OTYETIMBO BHIHA. TaKoM K€ OMBIT HEIUIOXO YJAeTCsl ¢ MOJIOKOM U
pa30aBICHHBIM YKCYCOM.

Eme Heckonbko MOJOOHBIX ONBITOB — HO HE C MPHUPOAHBIMU BEIIECTBAMH, a C
XUMHUYECKHUMH peareHTaMu. HachimbTe B MaleHBbKYIO MPOOUPKY COBCEM HEMHOTO, Ha KOHYHKE
HOXa, XJIOpUJa aMMOHMs M J00aBbT€ OKOJO YalWHOW JIO)KKHM BOJABI. B mpo3pauyHbiii pacTBOp
oOMakHHTE TMepo, HAMUIINTE WM HAPUCYWTE YTO-HUOYAh Ha Oymare W JaiiTe BBICOXHYTh. Ilocne
CWJIBHOTO HarpeBaHUs HAJMKCh WIH PUCYHOK CTaHYyT OTYETIUBO BHUJIHBI.

Eme s¢dexTHee 3TOT OmbIT MOIydaeTcss C CHIIBHO pa30aBICHHBIM PAacTBOPOM XJIOpUAA
kobanpta CoCl,. Ilocne BbichIXaHUsS JTHHUM Ha OemoM (OHE MOYTH HE3aMETHBI, TIOTOMY YTO
kpuctamtoruapar CoCl*6H,O (a umeHHO OH M 00Opa3yeTcsl Mocie BBICYIIMBaHUS) — OJeIHO-
po3oBbIit. Ho Kora mucTok moaorpeBaoT, YacTh KPUCTAJUIU3AIIMOHHOM BOJIBI OTILEIUISETCS, U COJIb
npuoOpeTaeT CHHMIA 1BeT. Ecnu ke BHOBH YBIXKHUTH €€, MOJIBIINIAB HA OyMary Wid, emie JydIlie,
MoJIep>KaB ee HaJl MapoM, TO U300pakeHUE UCUE3aeT, IOTOMY YTO OISITh 00pa3yeTcs eCTUBOIHBIN
KpUCTAJIIOTUPAT.

Bo03MOKHO, 3TOT ONBIT BaM yke BcTpedayics. BOoT ero BapuaHt, ropa3io MEHEE U3BECTHBIM.
Mpi BoBce He OyjeM HarpeBaTh JUCTOK C HAIIMHUCHIO, a 4TOOBI MTOKA3aTh, KAK MOXXHO OTHSTH YacCTh
BOJIbI O€3 HarpeBaHusl, TOCTABUM MPEABAPUTEIbHBIN OIBIT.

Haneiite B mnpoOupKy HEMHOTO KOHIICHTPUPOBAHHOTO pacTBOpa XJopHjaa KobanbTa
po3oBoro 1BeTa. J[06aBbTe paBHOE KOJMYECTBO alleTOHA U MEpeMellaiTe: IBET pacTBOPA CTaHET
ronyosiM! Paz6aBbTe pacTBOp BOJOM, M OH OMSTH CTAHET PO30BBIM.

Uto e mpou3onuio? ALETOH XOpOIIO PacTBOPSAET BOAY U MOXKET OTHHUMATh €€ Yy JAPYrux
BemecTB. Ho ecnm Tak, TO HamMCaHHOE PACTBOPOM XJIOpUAA KOOAIbTa MOXXHO TPOSIBUTH C
MOMOIIIbIO aIleTOHa W 0e3 BcsAKoro HarpeBaHus? MmeHHO Tak. JIMCTOK ¢ HAAMUCHIO MPOTPHUTE
BaTKOM, CMOYCHHOH B aIleTOHE, M PE3YJIbTAT OYAET TEM K€, UTO U MPU HarpeBaHUH.

Eme ogun ombIT ¢ mucekMoM—O0e3 mepa u 0e3 depHWi. PacmpaBbTe JUCTOK (OB OT
LIOKOJIaJla ¥ MPUKOJIUTE €ro KHomkamMu K jounieuke. OJHY U3 KHOIMOK MPHUCOCIUHHUTE K
OTpHUIIATeNIbHOMY TMoOdIocy Oartapeiiku. K mOJI0XKUTENbHOMY TOJIOCY MPHUCOEAMHUTE TBO3[b,



OYMINEHHBIN HAKJAYHOW MIKYpKOH. JINCT mucueit Oymarn cMOYUTE 1MOYTH OECIIBETHBIM PacTBOPOM
NOBapeHHO conu ¢ nobaBkoi kpacHoi kpoBsiHON conu Ks[Fe(CN)g], mosnoxxurte noBepx (Goibru u
KOCHUTECh TBO3JIEM OyMmaru: Ha HEH TosBUTCS CHHHUU ciea. [Ipu amekTpoiuse HOHBI Fe™,
B3aUMOJICICTBYSl C KpacHOHl KpOBsSHOW cousibto, naroT TypHOyineBy cuHb Fe;[Fe(CN)gl,. Ona
MIPOHUKAET Oymary W 3aKkperisieTcsi B €€ BOJIOKHaX. Eciau ke BMECTO KpOBSHOM COJIM B3STh
ponanua kanust KSCN unn ammonuss NH4SCN, To nonyuutcs He CUHUM Cliell, @ KpacHbIA, IOTOMY
4yTO 00pa3yeTcs poJaHu kKeje3a KpaCHOTO IIBETa.

Takue OIBITBI MOXHO CTaBUTh HE TOJBKO C MHUcueill Oymaroil, HO U ¢ JIOCKyTaMH YHUCTOU
0enoil TKaHH.

[IpeBpalieHue HEBUAMMOIO B BUIMMOE HEPEIKO OKa3blBA€T OIPOMHYIO IIOMOIIb TEM, KTO
pacKpbIBaeT IpPECTyIUICHUs, ['OBOpAT, Y4TO HA MeCTE€ MPECTYIUICHHWs BCETa OCTATCS CIENBbI,
TOJIBKO HE BCErla OHM cpa3y 3aMeTHbl. M KpUMHHAJINCTBI MIYT B IEPBYK0 OUYEPEIb OTIEYATKU
MaJbLEB, IOTOMY YTO y KaXJOr0 YeJIOBEKAa OHHM HENOBTOPUMBI — TaK K€, KaK HEIOBTOPHUMBI
yenoBeyeckue auna. KoHeyHo, y SKCHEpTOB €CThb TOHKHME CHOCOOBI M IMOIXOSIIUE BEIIECTBa,
MO3BOJISIIOIINE OOHApYX HUThb U COBCEM cialOble OTMEYaTKH; MBI KE BOCIOJIB3YEMCS JOBOJIBHO
rpyObIM, 3aTO MIPOCTHIM CITIOCOOOM.

[IpuroToBbTe CMECHh M3 PaBHBIX KOJIMYECTB TajlbKa U CaXKU (TalbK MPOJAIOT B alTeKax, a
MOJIyYeHHE Ca)XXM OIMCAHO B IVIaBe 0 NUrMeHTax). [loapimuTe Ha majen, YToObl ClIerka yBIaXHUTh
€r0, U MPIWKMHTE K YUCTOMY JHCTy Oymaru. Cien Ha JIMCTe HEe3aMEeTeH, HO €CJIH IMPHCHINATh €T
IIPUTOTOBJICHHON CMEChIO, OCTOPOXKHO paclpeieiuTh MITKOM KUCThIO (WJIM IMPOCTO IOKA4aTh
JUCTOK) M CCHIMATh M3JMILEK CMECH, TO Ha Oymare OCTaHEeTCsl YeTKMH oTnedaTok manbpua. Ha
Oymare ObUTM HEBUUMBbIE )KUPOBBIE CIIE/bI, U HA HUX aJCOPOMPOBAIIUCH .YaCTHUIIBI YEPHOM CMECH.

Tako# e ONbIT MOYKHO IIOCTABUTH C Pa3HBIMHU IIPEIMETAMHU U IIOBEPXHOCTSIMU — BO3BMHUTE
CTapylo Ta3eTy, KapTOHHYIO KOpOOKy, IUIaCTMAacCOBBIM WM CTEKISHHBIN cTakaH. B mociennem
cilydae JAjisl Jy4IIero NpUInuiaHus Hajo B3SATh MOOOJbIIE TalbKa; OCJIE TOr0, KaK U3JIUIIEK CMECU
yHAJEH CO CTEKJa, CIerKa MOAOrPEeHTe CTaKaH—TOrAa OTIEYAaTKH Ha MPO3padyHON MOBEPXHOCTU
CTaHyT 00Jiee OTYCTIUBBIMHU.

I[TPOCTBIE ®OKYChbI

OnbITHI ¢ NPEBPALLIEHUEM HEBUAMMOIO B BUAMMOE, 1a U HEKOTOPBIE APYTHUE MPOJEIIaHHbIE
BaMH OIBITHI CMEJIO0 MOXKHO TOKa3bIBaTh Kak (pokycel. Brpouem, (okycChl MpoU3BOAST ropasio
Oonee CHIBHOE BIIEYATICHHME, €CIM IMOKa3blBaTh MX TMOAPSA, OIUH 3a JPYTHM, OKpYXKas
IIPOUCXOJIAIIEE TAMHOM, 3aKIIMHAHUAMYI U MEAJICHHBIMH [TACCAMU «BOJILIEOHON MATOUKM. ..

XuMHUECKOM cyTH (POKYCOB (a OHa HE TaK Y’ CIIO)KHA) pacKpbIBaTh He OyaeM. OThIIuUTE ee
CaMOCTOSITENIBHO, U TOTZAA BBl HE IIPOCTO Pa3BJICYETE 3PUTENEH, HO U IIOTIOJIHATE CBOY 3HAHMS.

KonndecTBeHHBIE COOTHOIIEHHS Hano coONIONaTh, HO HE O4YEHb CTporo. YToObl Bam
KaKIbIM pa3 HE B3BCIIMBATH PEAKTUBBI, CIIEIANTE U3 IepeBa MEPHBIC JIOKEYKH, BMELIAIOIINE OKOJIO
10 Mr cyxoro peaktuBa. MOXHO BOCHOJb30BaTbCSl U IUIACTMACCOBBIMU JIOKE€UKAMH, KOTOPBIE
MIPUKJIAABIBAIOT K HEKOTOPBIM MOPOIIKOOOpa3HbIM JiekapcTBaM. Kaxkapblil pa3 Mbl OyneM MOSICHATS,
CKOJIbKO TaKMX MEPOK HaJ0 B3STh.

CHauvana — ¢Qokyc ¢ npeBpalleHueM BOJbl B MOJIOKO. B o1uH cTakaH momecTuTe NATh
MEpHBIX JIOKEUEK XJIOpUIa KalbIHsl, B APYrol — CTOJIbKO ke KapOoHaTa HaTpus (CTHpaTbHOU
COMBl) W 3aJelTe BOJON MPHUMEPHO JO TPETH CTakaHa. PacTBOppl Ha BUJ HUYEM HE OyayT
oTanyaThes OT BoAbl. CreiiTe UX BMECTe — M XKHJIKOCTb CTaHeT Oeoi, c10BHO Mojoko. He Tpats
BPEMEHHU 3psA (MHA4Ye OCaJ0K MOXET OIYyCTUTbCS Ha JHO, U BCE YBHUIAT, YTO ITO HUKAKOE HE
MOJIOKO), 100aBbTE K )KUIKOCTH PACTBOP COJISTHOM KUCIIOTHI B U30BITKE — M «MOJIOKO», MTHOBEHHO
BCKMIIEB, CHOBA CTAHET «BOJOW».

Teneps (okyc 4yTh MOCIIOKHEE — BOAA B HEM OYyJET MpeBpalaTbcs HE TOIBKO B MOJIOKO,
HO U B yepHuia. [ ¢pokyca MoHano0sATCa TpH CTakaHa. B oMH HachIIbTE ABE JIOKEUKHU XJIOPHIA
Oapust (WM CTPOHIMUSA), B IPYTOH — OJIHY JIOXKEUKy TaHUHA. Bielite B 006a cTakaHa 1o MOJOBUHE
YaiiHOM JI0’KKM BOABI. IIopomky Ha 1HE mocne pa3MeInBaHus PaCTBOPATCS, a BOABI TaK MaJo, 4YTO
M3JalieKa CTaKaHbl Oy IyT Ka3aThCs 3pUTEIISIM ITyCTBIMHU.

B Tperuii ctakaH TOMECTHUTE MATH JIOKEYEK JBOWHOTO CyibdaTa jkejle3a U aMMOHUS



FeSO4(NH4),SO4 (coms Mopa). DTOT cTakaH HarloJHUTE BOJOW IMOYTH JOBEpXy. Bce roToBo K
¢doxycy. Ha rmazax y 3puteneld BO3bMHTE TPETHIl CTakaH, C COlbl0 Mopa, U OTJIeilTe U3 HEro
OECLIBETHBIII pacTBOpP B «IyCTble» CTakaHbl. B ogHOM u3 HuUX (TaM, e Xjopua Oapusi) Boja
MI'HOBEHHO MPEBPATUTCS B «MOJIOKO», BO BTOPOM — B «UEPHUIIAY.

Crnenyromuii (oxyc HAIYTh HE TpyAHEe. B mpoOupke ¢ BOIOW pacTBOpHUTE JBE JOKECUKU
XJIopu/ia KobanbpTa (ero pacTBOPOM BBI JieJIall HEBUUMbIE HaAUCH). benblil Xmom4aToOyMaKHbIN
IJIATOK HAMOYHWTE B 3TOM PacTBOpPE U BhICyLIUTE €ro. [natok cTaHeT roayObiM.

@DoKyC 3aKII0YaeTcss B TOM, YTO Bbl IOKa3bIBAeTE 3pUTENSIM TroilyO0oi MIaTOK, a MOTOM
KOMKA€eTe €ro W Cxumaere B pyke. Eciii Bbl HECKOJIBKO pa3 CHJIBHO JyHETE Ha IUIATOK, TO OH
YBJIQXKHUTCSI M BHOBb CTaHET OebIM. Pa3zokMuTe Kynnak v nmokakute Oenblil miaTok 3putensm. Ero,
KCTaTH, MOYXHO HCIIOJIb30BaTh €I11€ HECKOJIBKO pa3: Mocie MPOCYILIKY IIAaTOK BHOBB IOrory0OeeT.

s ouepenHoro (okyca ¢ U3MEHEHHEM LIBETa MOHAJ00SATCS TPU COJIM: KpacHasi KpOBsHAs,
CaJIMIWIAT HATpUsA U coilb Mopa. Beex 3Tux BemecTB HaJlo COBCEM HEMHOTO, 110 OJXHOM JIOXKEUKE;
pacTBOPUTE UX IO OTJEIBHOCTH B MPOOMPKAX, /10 MOJOBUHBI HAIOJIHEHHBIX BOJoH. CyTh (hoKyca B
TOM, YTO KpacHasi KpOBsIHasl COJIb JJaeT ¢ CoJiblo Mopa cuHee OKpallliBaHUe, a CATUIIIIAaT HATpus —
KpacHoe. Ecnu BbI POCTBIM KapaHJAIlIOM cJeTka HaMEeTUTe KOHTYp PUCYHKa Ha Oymare, a 3aTeM
CMOYMN» TE €ro C MOMOIIbI0 KUCTOUKU JABYMS PACTBOPAMM: KPACHOW KPOBSIHOM COJIM U CajMIMIaTa
HaTpUsl — ¥ JaJIUTe MPOCOXHYTh, TO 3pUTEIN HE 3aMETAT Ja)ke, 4YTO Ha Oymary 4To-TO HaHECEHO.
«YHCTBII» JTUCT MOBECHTE HA CTEHY U IMPOBEIUTE 10 HEMY KUCTbIO, CMOUYEHHON B PacTBOPE COJHU
Mopa (3pUTENsIM CKakuTe, YTO 3TO OOBIYHAs BOja). PUCyHOK MIrHOBEHHO, NMpsSMO Ha TJja3ax,
OKpPACUTCS B KpacHbIE U CUHUE I[BETA.

Eme oaun TpaauuumoHHBIH (oKyc — Kak 0e3 orHs 3axedb cBeduy. HaBepHoe, Bbl 3HaeTe
MPHUHITAI -3TOTO (POKyca, HO OYEHb MHOTOE€ 3aBUCHUT OT €ro 0(hOpMIICHHSI.

CoBeryem mnoctynuTh Tak. CTEKISIHHYIO NPOOMPKY OOJIEHTEe CHapy»H CTEapHHOM WU
napadguHOM, YTOOBI OHAa CTajlla IOXOKEH Ha CBe4Yy. 3aKpoHTe NPOOUPKY METaUIMIeCKUM
KOJIMAYKOM C OTBEPCTUEM, CKBO3b KOTOpoe mpoiiner ¢utuiab. B mpoOupky Haneiite HeMHOro
cnHpTa, 4ToObl OH mpomnuTan ¢GuTUiIb. [lociae 3TOro KoJIMmavyok TOXe 3aleiiTe CTeapuHOM HITU
napaduHOM, 4TOOBI HAPY’Ky BBITJISABIBAI TONBKO GUTHIIL. «CBe4a» roToBa.

BonmeOHol manoukoid BaM OyneT CiIy>KUTh OOBIYHAsl CTEKJSHHAs Majoyka, Ha KOHELl
KOTOpOH Bbl HaOepeTe COBCEM HEMHOIO KaIlMIbl M3 MEpPMaHraHaTa Kalus M CEpHOW KHCIOTHI.
[IpenynpexxaeHue: cMecb TOTOBUTH B OYEHb MaJIOM KOJIMYECTBE, HEOOXOAMMOM TOJIBKO JJISi OJJTHOTO
onsiTa! He Tporats cmech pykamu!

Kak 06cTaBUTH 3TOT OMBIT, BBl U CaMU, HaBEpHOE, cooOpasute (He 3a0yAbTe MpPO MacChl U
3aKJIMHAHKA). A 3aT€M KOCHUTECh NAIOUYKOM (PUTHIIL — M Ha KOHLIE €ro Cpa3y BCIBIXHET IUIaMsl.

OnbITHI-POKYCHI ¢ U3MEHEHHUEM IBETA BBITJISIAT OUYEHb CBOCOOPA3HO, KOT/Ia MOJIb3YIOTCS HE
IIPOCTO BOJHBIMM, @ 3aryLICHHBIMHM PacTBOpPaMM. 3aryCTHTENEM MOXET ObITh CHJIMKAT HaTpus,
BOJIHBI PacTBOp KOTOPOTO HAa3bIBAIOT KHUJIKUM CTekioM. Bmomne momodner mis ¢okyca u
pa30aBIICHHBIN BOAOW BIBO€ KOHTOPCKUW CUJTMKATHBIN KJIEH.

HaneiiTe B cTakaH HEMHOTrO pacTBOpa XJIOpHIA KajblMsig W J00aBbTE€ OJHY-IBE KaIuld
¢denondranenna. B apyroii crakaH BBeIUTE pacTBOp CHiIMKaTa HaTpus. Kak TOJIBKO BBl BBUIBETE B
HETo MEepBBI pacTBOp U B30OJTAaeTE CMECh, OHA, CaMO COOOI pa3yMmeeTcsi, CTAaHEeT KPACHOM, M YTO
emie 6osee MOOOMBITHO, TYCTOH, OyaTO (PpyKTOBOE *KEe.

BMmecTo xyopuaa KanbIusi MOXKHO B3iTh 3 MEpKU CyibpaTa MarHus (anTeyHas ropbKas
COJIb), 3aJIMTh BOJIOM, B300JITaTh U 100OAaBUTh HECKOJIBKO Kalleslb pacTBOpa cuiukarta Hatpus. [locie
pa3MeInBaHus U Ha 3TOT pa3 00pa3yeTcs «KeJe», TOJIBKO He IPKO-KpacHoe, a 0J1eTHO-pO30BOE.

OkxpallleHHbIE CHJIMKATHBIE CTYJIHH MO3BOJSIIOT «PHUCOBATh)» BOJIIEOHBIE KAPTHHKH.
Cnenaiite HaOpOCOK pHCYyHKa, M T€ MECTa, KOTOpPbIE JOJKHBI OBITh OKpPALICHBI, CMOYUTE
OeciBeTHBIM pacTtBopoM (eHondranenHa. pyroit muct Oymard CMOYHTE PACTBOPOM CHIIMKATA
HaTpusi — TOKe OeclBETHBIM. [IpHKMUTE TUCTHI OAMH K APYTrOMY H CITyCTsl HECKOJIBKO MUHYT (TeM
BPEMEHEM Bbl MOXKETE MIOKa3bIBaTh APYroi (POKyC) OCTOPOKHO pazfenuTe JucThl. KapTuHka «cama
coboro» cranma KpacHoit! [yl MOCBSAIIECHHBIX HET HHUYETrO YJIUBUTEIHLHOIO—BEAb Y PAacTBOPOB
CHJIMKAaTa HaTpUs IEJI0YHas PeaKLusl.. .



N mocnennunit hoxyc, Toke OOCHIAHHBIA paHee,—C IMPEBPAIIEHUEM «BOJABD) B «KPOBBY.
[IpuroroBbTe HEMPO3pPaUYHbII COCY]], HAIPUMED, OKJIEUB CTEKJIIHHYIO OaHKY LIBETHOM Oymaroi; s
00JIbIlIEN TAMHCTBEHHOCTH HApUCYWTE Ha Oymare alXxuMU4eckrue CUMBOJIbL. B 0aHKy Hanelite Boay.

IIpuroroBbTEe HECKOJIBKO YUCTHIX CTakaHOB. BooOie-To 10CTaTOYHO TpeX, HO Ui TOrO,
4yTOOBI CO3JaTh Y 3pUTEJIEH BIeUaTiaeHue, OyITO NpeBpallleHNsl OYEHb CJI0KHBI, BO3bMUTE MSTh WU
LIECTh CTAaKaHOB. B OJIMH cTakaH HACBIIbTE YEThIPE JIOKEUKH IMIPOCYib(ara Kanus WIN KalHUTEe
HECKOJIBKO Karelb YKCYCHOW KHCIIOTBI W TIOMEThTE JJsi ce0si (HO Tak, 4YToObI HE OBLIO 3aMETHO
3pUTENSAM) 3TOT CTaKaH, YTOOBI €r0 MOXKHO ObUIO Cpa3y OTIMYHUTH OT OCTaNbHBIX. B npyroil crakan
HACBINbTE JIOXKEUKY KaJbLIMHUPOBAHHON COMABI, B TPETUHl — HECKOJBKO Kalellb pacTBOpa
¢denondranenna. Cyxue peakTHBBI 3aJeiTe 4YaJbIM KOJIMYECTBOM BOJbl M pa3MelIaiTe [0
pactBopeHus. Tenepr MOXKHO ITOKa3bIBaTh (POKYC.

IIpexne Bcero ydenure 3puteneii, Oyaro B 6aHke MpocTas BOJA; a MOCKOJIbKY TaK OHO U
€CTh, TO MOYKHO B JIOKa3aTEJIbCTBO OTNUTh M3 OaHKM HECKOJIBKO TJIOTKOB. A 3aTe€M BCE CTaKaHbI
HamoMHUTe BoMOM M3 Oanku. He mpousoiiger poBHBIM cdyeToM Huuero. Ilepeneiite BCio Bomy
o0paTHO B OaHKY U3 BCEX CTAaKaHOB, KPOME OIHOTO, C THUAPOCYJIb(HATOM HATPUS (MU C KUCIOTOMN).
XKunkocts B 6aHKE CTaHET KPAcKOW, CIOBHO KpPOBb, U 3pUTENHN YOEIATCS B 3TOM, KaK TOJBKO BBI
BBUIbETE €€ OOPATHO B CTaKaHBbI.

BHOBB cneliTe coaepkHMoOe CTakaHOB B OaHKy—Ha 3TOT pa3 M3 BceX 0e3 MCKIIOYEeHHUs
cTakaHOB. JKHMIKOCTb OOECIBETUTCS, «KPOBb» IPEBPATUTCS B «BOIY», KOTOPYIO BBl ONSTh
pazosbere 1o crakaHaM. OIHaKoO IUTH €€ y>Ke He Hallo.

OnbIT HEXUTPBIA, HO JOCTATOYHO OH(PQPEKTHBIH, eclu, pasymeercs, He 3a0BITh PO
3aKJIMHAHUA. ..

XNUMHNYECKUE YACHI

B onblTax, KOTOpble Tak MOXO0XXU Ha (OKYChI, OECLIBETHBIE PACTBOPHI OKPALIMBAIUCH TO B
OJIUH, TO B APYTO#l LBET, U MPOUCXOAMIIO ITO Cpa3y K€, KaK 110 MAaHOBEHUIO BOJIIEOHON MaloYKy.
W neiicTBUTENBHO, XMMUYECKHE PEAKLUU UIAYT OYEHb OBICTPO M, KaK MPABUIIO, HAUUHAIOTCS Cpasy
e T0CJIe CMelIeHus peareHToB. OJHaKo U3 ATOro MIpaBWJla €CTh UCKIIOYEHMs. PeakiimoHHas cMech
MOJKET OCTaBaThCsl KaKOe-TO BpeMsi OECIIBETHOM, a 3aTéM MTHOBEHHO OKpacUThbCsA. XOTHUTe—4Yepe3
AT CEKYHJl, XOTUTE—YEpe3 AECATH; Bbl CAMHM MOXXETE€ IOCTaBUTh «XMMHUYECKHE 4Yachl» Ha
Tpebyemoe BpeMs.

IIpurotoBbre nBa pactBopa. CoctaB mepsoro: 3,9 r lonara xanuss KJO; Ha auTp BOABI.
CocraB BTOoporo: 1 r cymbdura Hatpuss NaSO;, 0,94 T KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
(ocTopokHO!) M1 HEMHOI0, HECKOJIBKO MWIIWJIMTPOB KPaXMaJbHOTO KJIEHCTEpa — TOKE Ha JIUTP
BoJbI. O0a pacTBOpa OECIIBETHHI M IPO3PAYHBI.

Otmepspte o 100 M1 000UX pacTBOPOB U OBICTPO, JIydllle IPU MEePEeMEIINBAHNY, TPUIICHTE
BTOpO# K nepBoMy. OnBIT y100HEee CTaBUTh BJIBOEM—ITyCThb Balll TOBAPHIL] Cpa3y K€ HAYHET OTCUET
BPEMEHHU 110 CEKYHIOMEDPY WM II0 4YacaM ¢ CEKYHJHOHN CTpeJKOW. Uepe3 WIeCTb-BOCEMb CEKYH]
(TO4HOE BpeMsl 3aBUCHUT OT TEMIEPATYpPhl) )KUAKOCTh MTHOBEHHO OKPACHUTCSl B TEMHO-CUHUI, TOYTH
YEPHBIN LIBET.

Teneps ormepbre BHOBH 100 Mi BTOporo pactBopa, a 50 mu mepBoro paz0aBbTe BOJOU
poBHO BnBoe. C CEeKyHIOMEpOM B pyKax Bbl yOenuTech, 4TO BpeMs, MpoUIeNIIee ¢ MOMEHTa
CIIMBAHMsI PACTBOPOB 10 MX OKPAIIUBAHUs, TOXKE YBEIMUUTCS B JBa pasa.

Haxkonern, cmemaiite 100 mu BTOoporo pactBopa ¢ 25 MiI IepBOro, paz0aBIeHHOTO BOJOU
BUETBEPO, T. €. A0 Tex ke 100 mi. «Xumudeckrue 4acel» OyIyT paboTaTh B YETHIPE pasa JOJbIIIE,
4YEM B IIEPBOM OIIBITE.

OTOT ONBIT AEMOHCTPUPYET OJUH U3 (PyHIAMEHTAIbHBIX XMMUYECKHX 3aKOHOB — 3aKOH
NEICTBUSL Macc, COINIACHO KOTOPOMY CKOPOCTh pEaKIMM IPONOPLHUOHAIbHA KOHLEHTPALUAM
pearupyromux BeniecTs. Ho BOT B 4eM BONpOC: MOYEMY PacTBOPHI OKPAIIMBAIOTCS MTHOBEHHO
IocJIe nay3bl, a HE PABHOMEPHO U IIOCTENEHHO, KaK 3TOr0 CIEAYeT OKUAATh?

CepHas KHCIIOTa B PaCTBOPE BHITECHSET HOAAT- U CyIb(UT-UOHBI U3 UX coyieh. [Ipu 3Tom B
pacTBope obpasyetcs HomoBomopoaHas kuciaora HI, HO ®UBET OHa HEJONTO U TYT KE BCTYMAET BO
B3auMoIeiicTBUE ¢ oaHoBaTOM Kuciaotor HJO;. B pesynbpTaTe BoigesieTCs: CBOOOIHBIN WO, OH-TO



U Ja€T IBETHYIO PEAKIIHIO C KPaXMaJIOM.
Ecnu 6B Bce 1IUI0 UMEHHO TakK, TO PacTBOP M TEMHEIN Obl OCTENEHHO, 110 Mepe BbIIEICHUS
noxa. OmHaKoO MapajuieTbHO HJET elle OJWH mpolecc: cepHucras kuciora H,SO; pearupyer co
CBOOOJHBIM MOJOM U BHOBb 00Opa3yeTcsl MOJOBOAOPOAHAs KUCIIOTAa. DTa peakuus HIET ObIcTpee
MpenbIAyIIeH, U 10, He yCIIeB OKPacUTh Kpaxmall, CHOBa BoccTaHaBiuBaercs 10 JO3-.

BbixonuT, 4TO OKpacka He JOJDKHA MOSBUTbCS BoBce? OOpaTHTe BHUMaHME: B XOJ€
peakuuu CepHHCTas KUCJIOTa HENPEpPBhIBHO PacXoAyeTcsi, M KaK TOJIbKO BCS OHA IPEBPATUTCS B
CepHYI0, MOAYy HHYTO YK€ He OyAeT MelaTh pearupoBarb ¢ KpaxmajioMm. M Torma pacTBop
MIHOBEHHO OKpPAcCHUTCS 10 BCEMY 00bEMY.

PazbaBnss pacTBOp BABOE M BUETBEpPO, Bbl YMEHBLIATU KOHLEHTPALMIO MOJaTa Kalus, U
CKOPOCTb pEaKlM{ YMEHbIIANACh IPONOPLHOHAIIBHO.

OOBbsicHeHHE, KaXKeTCsl, 3aHs10 O0JIbIIe BPEMEHH, YEM CaM OIIBIT C YaCAMH. ..

PAZIYT'A BE3 COJIHLIA

B XxuMuueckux McciIeOBaHUSAX OYEHb YacTO UCHOJIb3YIOT ONTHYECKUE CIIOCOObI. SIBleHHe,
KOTOpO€ BHI ceifuac Oyzaere HaOIOAaTh, TPUMEHSIOT JJISl TOTO, YTOOBI ONPENEIUTh TEMIEepaTypy
IUIABJICHUS BELIECTBA.

[loaroroBbTe OKOJO MATHAALATH OAMHAKOBBIX IUIACTMHOK M3 TOHKOIO CTEKJa (ToIsTCH,
Hampumep, crapble ¢oromaacTuHKU). ['opsiuelt BoJoi CMOHTE ¢ HUX 3MYJIbCHIO M HapexbTe Ha
KBaJPATHKU Pa3MEpOM IIPUMEPHO 5 X 5 cM. [[ecsATh TakuxX KBaJIpaTUKOB MOJOKUTE OAUH Ha APYyrou
U C TOPLUOB OOMOTalTEe M3OJISILIMOHHOM JIEHTOM, 4TOOBI cTONKa He pacchlnasack. Ha ogHy u3
OCTaBIINXCS TUIACTUHOK HACHIIIbTE HEMHOTO THOCYNb(dara HaTpus (TMUHOCYIb(GUTA) U aKKYpaTHO
nojorpenTe, 4To0bl KPUCTAIIbl pacIIaBUIINCE. Jlpyryto cBOOOIHYIO TUIACTHHKY HarpeiTe U cpasy
HaKpoiiTe ero pacmiaB. Mexay MJIacTUHKaMU 00pa3yeTcsi TOHKHMM Ipo3pauHblil  cioi
pacraBiieHHOU cou. Eciu oH okaxeTcss MyTHBIM, 100aBbTE HEMHOTO, OyKBaJIbHO OJHY-/IBE KaIUIU
Bozbl. Ilpy ocThIBaHMM paciuiaBa Ha BO3IYyXE THIIOCYIb()UT HAYHET KPUCTAITM30BATHCS; 3TO CAMO
10 cebe M00O0NBITHO HAOMIOAATh YEPE3 YBEIMIUTENILHOE CTEKIIO.

[Tonoxxkure Ha CTON JIUCT YEPHOU
Oymaru, a MoBepX HEro — 4YHUCTOE TOHKOE
cTekio. Bxirounre gpkyro gammy M CsabTe
y croja TakK, 4TOOBl CKBO3b CTOIIKY,
KOTOPYIO BBl OyJeTe JepikaTh, ObLIO BUIHO

OTpakKCHHE JIaMIIbl B TOHKOM CTEKIIE,
g{gm‘;?”“b,x JIeKaIlEM Ha cTojie. MeHssl HaKJIOH CTOIIKH,
nAacTuHoK HaKJIOHSACh Omke K  cromy, JiOo
’ OTHAJSIICK  OT HEro, HaWAWTE Takoe
IIOJIOKEHHE, NP  KOTOPOM  OTpa)KCHHE
Jamnbsl noMmepkHeT. Ha cromky myumie
CMOTPETHh IOJ OCTPBIM YIJIOM. EciM BamM Memiaer mpsMOM CBET OT JIAMIIBI, IIPUKPOWTE CTOIKY
SKPAaHOM WJIH JaJI0OHbIO, HO TaK, YTOOBI BUJIETh CBET, OTPAKECHHBINA OT CTOJIA.

CB00OOMHOM pYyKOH BO3BMMTE IUIACTHHKH C THIOCYJIb(MUTOM M IOMECTUTE HMX MEXKIY
CTONKOM M CTOJIOM TakK, YTOOBI OHM OKa3zajduch Ha MyTuW cBeTa. Clierka NOBOpAaYMBaWTE M
HAKJIOHAWTE UX—H BBl YBUJIUTE OUEHb KPACUBYIO PaiyTy.

OOBbsicHeHHE OmbITa 3aBeJO Obl HAC B MHUP YK€ HC XMMHMYECKHX, a (PU3MUYECKUX SBICHHA.
PacckaxxeM TOJIBKO, Kak € IOMOIIBIO TAKMX CTONOK — HX Ha3bIBAIOT IOJIAPU3ALAOHHBIMA—
U3MEPSIIOT TeMIepaTypy IutaBieHus. Pamyra, KOTOpyio Bbl HAaOMIONANM, MOSABISETCS TOJBKO B
KpucTtajax. Eciin jke OCTENEHHO HarpeBaTh TBEPAOE BEIECTBO, TO B TOT CaMblii MOMEHT, KOI'Za
BEIIECTBO MEPENIET B )KUJIKOE COCTOSIHUE, Pajyra HCUE3HET.

CBETAIIUECA PACTBOPEBI

Bo BpeMs HEKOTOPBIX XMMMUYECKHX PEaKLUi 4YacTb HSHEPIUM BBIAEISAETCS B BUIE CBETA.
Takoil mponecc Ha3bIBAIOT XEMUIIOMUHECIIEHIIEW. HOTja XeMIITFOMUHECICHIINST IPOUCXOIUT B
KHUBBIX OPraHU3Max: CaMbli HAIJIAIHBIN MPUMEpP — BCEM H3BECTHBIE CBETISIKU. Crnaboe cBedeHne
MOSIBJIICTCS U IIPU OKUCIIEHUM HEKOTOPBIX OpPraHMYECKUX COeMHEHUI. Bbl MoXkeTe HabIoaaTh ero




B OMBITE C OKUCIIEHUEM TUIPOXMHOHA. 3aKIIOYUTEIbHYIO CTAJUI0 3TOTO OIBbITa Ha/J0 MPOBOJIUTH B
TEMHOTE, 4YTOObI CBeYeHHE ObLIO JTy4Ille 3aMETHO.

PactBopure 1 r ruapoxuHoHa u 5 r kapOoHarta kamus (motama) B 40 MJ anTeyHOro
¢dopmainHa — BOJHOro pactBopa ¢opmanbaeruaa. Ilepenelite peaklimoOHHYI0 CMECh B OOJIBILIYIO
K0JI0y WK B OYTBUIKY EMKOCTbIO HE MEHEE JINTpA.

B HeGonbmioM cocysne mpuUroToBbTe 15 MII KOHIEHTPHUPOBAHHOIO PacTBOpa IMEPOKCHAA
(mepekucu) Boaopoga. MOXKHO BOCHOJB30BaThCS TaOJE€TKaMU THAPONEpUTa — COECIUHEHUS
MEPOKCHIa BOJOPOJAa C MOYEBMHOHM (BTOpOM KOMIOHEHT OmbITY He nomemaer). [locraBbre 00a
cocyZa B TEMHOM KOMHATe Tak, 4TOObl OHU ObUIM Moj pykoil. Kak TOnbKko ria3a MpUBBIKHYT K
TEMHOTE, J100aBbTE pacTBOp MEpOKcHaa B 00JbIION cocyn. Toryac cMech HauHET BCIEHUBATHCS
(U3-3a 3TOro MBI U IPOCHUM Bac B3ATh COCYJ IOOOJbBILIE) U MOSBUTCS OTYETIMBOE OPAHIKEBOE
CBEYEHHUE.

XuMudeckasi SHEpIus, BBIAEIAIOUIAsCS IMPU OKHUCIEHUH TUAPOXHWHOHA IEPOKCHIIOM B
LIEJIOYHOM cpejie, MOYTH MOJTHOCThIO MEPEXOAUT B CBETOBYIO, @ HE B TEIUIOBYIO, Kak 00bIuHO. Tem
HE MEHEEe TEIUIO B PEaKLUU TOXKE BBIIENAETCS, M03TOMY (OpMajbAETua HEMHOIO Hcmapsercs. A
TaK KaKk OH HENPUATHO IaXHET, TO, BO-NEPBbIX, HE HAKJIOHANTECh Ha/l COCYIOM U, BO-BTOPBIX, CPa3y
IIOCJIE OTIbITa IPOBETPUTE MOMEIICHHUE.

CBeyeHHE MOXET MOSIBUTHbCS HE TOJNBKO NpPU OKHUCIeHHM. MHorna OoHO BO3HHMKAeT NpuU
KpHUCTaJUTM3aliy. SIBICHHE 3TO TaBHO W3BECTHO; BBl MOXKETE HAOIIOAATH €TO.

Campblii mpocToit 00BEKT HAOMI0IEHUs] — TMOBapeHHas cojib. PacTBopuTe ee B Bojie, MpUYEM
COJIM BO3bMHUTE CTOJIbKO, YTOOBI Ha JIHE CTaKaHa OCTaBAJINCh HEPACTBOPUBIIMECS KPHUCTAJUIBI.
[TonmyuyeHHBI HACBIIEHHBIH PAcTBOpP NepesieiiTe B JPyroil crakaH M MO KaljsM, ¢ HOMOIIbIO
MUIETKH, OCTOPOKHO J100aBISANWTE K 3TOMY pacTBOPY KOHLEHTPHUPOBAHHYIO COJIIHYIO KHUCIIOTY.
Conp HayHET KPUCTAUIM30BaTbCd M IPU STOM BO3HUKHET CBEYEHHE—B pacTBope OyIyT
MIPOCKAKNWBATh MaJICHbKHE UCKPHI. UTOOBI 3aMETUTh MX, OIBIT TAK)XKE HA/IO CTABUTH B TEMHOTE.

ITonoGHBIM 00pa3oM BeayT ceOsi MPU KPUCTATUIN3ALUN U HEKOTOPBIE APYTHE COIU—XIIOPHL
Kanust, xjopar Oapus. Bo Bcex ciyuasix MCKpbI MOSIBIISIOTCS JHUIIb NMPU JOOABICHUU COJISTHOU
(x;mopoBOIOpOAHOM) KHCIOTH. Ho, moxkanyii, Hanbosiee 3(pPeKTeH OMBIT CO CMEChI0 CyIbh(}haToB
kamust ¥ Hatpus. Cmemaiite 200 r kanueBoit u 80 T HATPHEBOH COJMM M HEOOJIBIIUMHU HOPLHUAMU
Nno0aBIsAiTe K HUM ropsdyro Boay. Koraa Bce KpuCTayulbl pacTBOPSITCS, OCTaBbTE PACTBOP AJIs
oxnaxnaenus. [lomenienne, B KOTOPOM Bbl CTaBUTE OIBIT, JOJDKHO OBITH 3aTeMHEHO. llepBbie,
coBceM crnaObie MCKphI mosBiATC yxke mpu 60°C. Ilotom ux OyneT CTaHOBHUTHCS BCe OOJIBIIE U
6onbie. Korna KpucTanioB BbIIaIET MHOTO, BBl YBUIUTE LIEJbII CHOM MUCKP, HO ATOTO MPUXOAUTCS
KJaTh JIOJI0 — WHOMW pa3 Henblid yac. Ecny npuinoXure yXo K CTEHKE COCyJla, MOKHO YCIIBIIIATh
HeuTo Bpojie TpoMa. CBeueHHe B 3TOM CiIydae BBI3BaHO, BEPOSTHO, 0Opa30oBaHUEM JIBOMHON conn
2Kst4*Nast4*10H20.

PacTBOp ¢ KpucCTa/UlaMH HE BBUIMBAMTE — OMNBIT MOXKHO TOBTOPUTH M IOCIE TOTO, Kak
cBedeHue npekpaturcs. [IpoBenure CTEKISHHON MaJO4YKOM MO KpHUCTalaaM, KOTOPble HaXOIATCS
MOJT KHUJIKOCTBIO, MJIM TIPOCTO BCTPSAXHUTE HECKOJBKO pa3 COCYH C KpUCTAITIaAMU—HUCKPHI OABSITCS
BHOBb.

Bor eme omeiT co CBEYECHHMEM TpPU KPUCTAJUIM3ALUU (3TO SBJICHHE HAa3bIBAIOT
KpUCTaJUIONIOMUHECTIeHITnel), [{nst Hero mpuaercst mpurotoBuTh Opomar Oapusi Ba(BrOs), us
Oonee mocTynHbIX BemecTB—Opomara kamus KBrOs u xmopuma Oapusi BaCl,. Tak kax
pPacTBOPUMOCTb NIEPBOT0 U3 HUX HEBEJIMKA, PHUIETCs OpaTh pa30aBiIeHHbIE PACTBOPBI, IPUMEPHO 3
%-HOM KOHIIEHTpaluuu. Ecu cMech peareHToB OXJIaX/1aTh, TO B OCAJOK BBINAJET HCKOMAs COJIb: B
XOJIOAHOU BOJIe OpoMaT Oapust MOYTH HE PaCTBOPSETCH.

OtdunpTpyiiTe, MPOMONTE XOJIOAHON BOJOW U BHICYIIUTE OpoMaT Oapusi, 3aTEM OTBECHTE 2
T, pactBopute B 50 MJI KUTISATKA U BHOBb TPOPMIIbTpy#iTe pacTBOp. CTakaH C paCTBOPOM IOCTABHTE
OXJIaX/IaThCsI, HO HE TP KOMHATHOM TeMIlepaType, a Ipu HECKOJIbKO Oosee Beicokoi — 40—45 °C
(myumre Bcero — B cymwibHOM 1ikady). IIpu atoit Temneparype B pacTBope OyayT MOSBISATHCS
royOble HCKPBI M pa3aBaThCsl XJIOMKA—OIATh MUKPOTPO3a B XUMUYECKOM CTaKaHe...

CBEUEHHME TBEP/BIX TEJI



PactBop Opomara Oapusi, NPUTrOTOBICHHBIH B MPEABIAYLIEM OMNbITE, OXJAaaUTE [0
KOMHAaTHOM TeMIepaTypbl; B OCaJ0K JOJDKHBI BBINACTh Oejble KpucTamisl cosnd. Korma ux
cobepeTcst TOCTaTOYHO, Pa30TPHUTE MX CTEKIITHHOW Malouykoil. MoxeT ObITh, U HE C TIEPBOTO pasza
(TpeOyeTcs HaBBIK), HO IPH PACTUPAHUU MOSBATCS BCIIBIILIKU CBETA.

[lo xakoli xe MpUYMHE — BEIb XMMHUYECKHUE MPOLIECCHI YK€ HE MIYT, U KPUCTAJUIM3ALIMS
TOXE 3aKOHYMJIACh?

JleificTBUTENBHO, MPUYMHA TYT MHas—TpeHue. W sBneHue 370 — TpUOOTIOMUHECUEHIIUS
(mo-rpeuecku Tpuboc—rpenue). EcTh BemiecTBa, KOTOpbIE OY€Hb UYBCTBUTENBHBI K TPEHHUIO U
HAa4YMHAIOT CBETUTHCSA B TEMHOTE HE TOJIBKO IPH PaCTUPAHUU, HO Jlaxe Mpu BeTpsixuBanuu. [Ipasna,
9TH BEIIECTBa—HE U3 CaMbIX PACIPOCTPAHEHHBIX, HO MOXET OBbITh, OHHM €CTh B ULIKOJbHOM
KaOuMHeTe XMMHUU WIM B XUMHUYECKOM KpyXkKe. BoT nBa u3 Hux: cynppun nuHka ZnS ¢ 1o0aBKOH
0,02 % cynbdpuna mapranma MnS; cynbedun kaamust CdS. OnHako cpean BEMIECTB, UCITYCKAIOIINUX
CBET MpU TPEHUH, €CTh U Ha yJuBJIeHUE 00bIieHHbIe. Hanmpumep, caxaposa.

B 6onbmyto daphopoByto cTynKy HachlllbTe€ Ha ITHO HEMHOro paduHHpOBaHHOTO (T. €.
OUHIIIEHHOI'0) CaxapHOro Inecka. Boilnute B TeMHOE MOMeELIEHHE U MPOOYyAbT€ B HEM HECKOJBKO
MuHyT. Korzja rnasza mpuBBIKHYT K TEMHOTE, CHadaja MEJUIEHHO, TIOTOM IOCTEHNEHHO YOBICTpss
TEMII, pacTUpalTe KPYrOBBIMH JIBUKCHUSMHU CaxapHbId 1mecok ¢apdopoBsiM nectukoMm. Bckope
MOSIBATCS TOJyOOBaThle UCKpPBI, KOTOpBIE COJBIOTCS B cBeTdAlleecs Konblo. Ecnu He yObICTpATH
TEMII paCTUPAHUS, TO UCKPBI OYIyT BCTIBIXUBATH O] IECTUKOM TYT U TaM.

VYOpoueHHbI BapuaHT OMbITAa: KPENKO 3aKMUTE B pyKe KyCOK caxapa-paduHaga u
YUPKHUTE UM HECKOJBKO pa3 IO IMIEPOXOBATON IMOBEPXHOCTH — (PAsTHCOBOM, KEepaMUUECKOM.
[Ipoxenaiite 3T0, KaKk U MpexJe, B TeMHoTe. EciM ri1a3a Kk Hell IpUBBIKIIM, Bbl YBUIUTE CBETALIMECS
T10JIOCHI, KOTOPBIE TaCHYT, €/]Ba BCIIBIXHYB.

Wznyyenne mnpu TpUOOTIOMUHECHEHIMH OOBSCHIETCA 3JIEKTPUUYECKUMHU pa3psalaMH,
BO3HUKAIOIIMMH NPU Pa3pyIIEHUH KPUCTAIOB. BOT nmouemy oHO mpekparaercs, Korjaa KpucTaibl
caxapa B CTylKe yxe nepereptsl. CaxapHas MyJipa OT TPEHHs He CBETUTCS.

O®AHTACTUYECKUIN BYKET

Ceituac 3aiiMeMCsi TPUTOTOBJICHUEM IIBETOB (PaHTACTUYCCKON OKpPaCKH. MBI BOCIIOIB3yeMCS
CBOMCTBOM HEKOTOPBIX IPUPOAHBIX KPACUTEIIEH U3MEHATHh CBOU LIBET IO/ ACHCTBUEM CPEIBI — TEM
caMbIM CBOMCTBOM, Onarojapsi KOTOpOMY HaM YyJIaBaJlOCh NpEBpallaTh PACTEHUS B CAMOJEIbHbIE
HUHIUKATOPHI.

VY anrnmiickoro nucarensa Penpspaa Kumnubra ecte ctuxotBopeHue «CHHHE pO3bDY — O
JIeBYIIKE, KOTOpasi OTBEpryia OyKeT KPAaCHBIX PO3, U O IOHOIIE, KOTOPBIH OTHpaBUIICS Ha TOUCKU
CHHHUX, HO TaK ¥ HE Hallell UX:

«3pst U3BE3AUI 51 BECh CBET —

CuHUX pO3 HOJ] COJIHLIEM HETY.

TouHO Tak ke, Kak HET Ha CBETE HM 3€JCHBIX INHOHOB, HU JKEITHIX JAaHIBILEH, HU
MaJIMHOBBIX HapLuccoB. M Bce ke MX MOYKHO BUAETh CBOUMHU IIa3aMH. ..

B xonbe nnu crakane cMemiaiite 50 MJI MEAMUIMHCKOTO 3(upa C TaKUM K€ KOJIMYECTBOM
KOHIICHTPUPOBAHHOIO pacTBOpa aMMHaka — 3TO U €CTh PEAKTHB JJIs M3rOTOBJICHUS
¢danractuueckoro Oykera. [loxanyiicta, TOMHUTE O TOM, YTO Maphbl AHpa JIETKO BOCIIAMEHSIOTCH,
a 3HAYUT, MOOJHM30CTH HE MOJDKHO OBITh OrHs. Kpome Toro, y o0eux »KUIKOCTEH pe3Kuid 3amax,
MO3TOMY ONBIT HAJ0 MPOBOAMTH B BBITSHKHOM UHIKady WIM, B KpailHEM cilydae, Ha OTKPHITOM
BO3/YyXE.

L[BeTOK, OKpacKy KOTOPOTO Bbl COOMpAETECh U3MEHUTh, IOMECTUTE HAJl COCYAOM CO CMECHIO
xunkocreid. Hexkoropoe Bpemsi criycTsl (TOUHOE BpeMsl MPUAETCS ONpPENENUTh Ha IpPaKTUKE IS
KaX/I0TO BHJIA IIBETOB) OKpacka n3MeHuTcs. O0e KUIKOCTH, KOTOPBIMU BBI MOJIB3yETECh, JIECTYUH.
ITaper a¢upa skcrparupyror Kpacurtenn nBeTka M3 pacTUTENBHBIX KIETOK, a Mapbl aMMHUaka
CO3JIAIOT B JICTIECTKAaX WIENOYHYI0 cpeay. OT 3TOro KpacuUTeNd M MEHSIOT OKpPAacKy, MOJ00HO
71a00paTOPHBIM HHAMKATOPAM.

OO6paboTaB TakuM CIOCOOOM HECKOJBKO Pa3HBIX ILIBETKOB, BBl IOJyYUTE HEBEPOSTHBIC
Oyketsl. Eciiu Bbl coOMpaeTech yIUBUTh HEOOBIYHBIMM I[BETAMU CBOMX 3HAKOMBIX, TO YYTUTE, 4YTO



OykeT cienyeT TOTOBUTb HE3aJ0Nro A0 JAEMOHCTPalUM, INOTOMY YTO OOpaOOTaHHBIE CMECHIO
aMMMaKa 1 3(upa 1BeThI OBICTPO YBSAAIOT.

Kazanoce Obl, B KuCIOW cpesne, Moja JIEHCTBUEM MapOB KaKOW-IMOO KHUCIIOTHI, OKpacka
L[BETOB JIOJDKHA BOCCTAHOBUTHCS. K cokasleHHIo, 3TO HE Tak: B LIBETKAaX HJIYyT U HeoOpaTUMble
MIPOLIECCHI, TO3TOMY BOCCTAHOBUTH IPEKHUH LBET yJaeTCs JAJIEKO HE BCETa.

6
CBOUMMU I'TABAMU
B mkose BB H3yyaeTe XUMHYECKYIO TEOpPUIO, a Ha
1a00paTOPHBIX 3aHATUSX YOEXKIaeTech B TOM, UTO Teopus BepHa. Ho
BCE JIM TEOPETHUYECKUE MOJIOKEHUS MOKHO IPOBEPUTHh HAa ypokax?
Bpsa n1m, BpeMeHM HE XBaTUT, & MHOIOE€ CIWMIIKOM CJIOKHO JUJIs
npoBepku. M Bce-Taku HEKOTOpPBIE SBJICHUS, CIIOXKHBIE IO CBOEH
MPUPOJIE, MOKHO HAONIOAATh M HA 3aHATUIX XUMHUYECKOTO KPYXKKa,
U Jake B JOMalIHei maboparopuu. Y3HaTh O HUX HE MO KHUTaM, a

Ha OTBITE.

Ceituac OypHO pa3BuBaeTcs OUOXUMHMS — U Bbl MOXET€ CBOMMM IJ1a3aMHM YBUJAETb
OMOXMMHUYECKHE TPeBpalleHusi, BBl CIBIIIANM O CONHEYHBIX JJIEMEHTaX, KOTOPBIE MPeoOpa3yroT
COJIHEYHYIO SHEPIHIO B AJIeKTpHuecKyto? Takue 351eMeHThl MOXHO U3TOTOBUTH CAMOCTOSTENBHO —
U OHM OyayT naBaThb TOK. [lOMy4HMTh WCKYCCTBEHHBIM IIENK, Pa3/leiIUTh CMECh BEUIECTB Ha
xpomarorpaduyeckoil KOJOHKE, CHHTE3UpOBaTh MOJYNPOBOJIHUKOBBIN MaTepuai U MPOBEPUTH €ro
CBOWCTBa—BCE 3TO MOCHIIBHBIC 33]1a9M JIJIsl FOHOTO XUMHUKA.

KoHeuHO, MHOXXECTBO SIBICHMH M IPOLECCOB OCTAHYTCS y HAc BHE MO 3peHUs —
HEOOBATHOTO HE 00BATh. OgHAKO OyJeM HaIesAThCS, YTO TO HEMHOTOE, C YeM BBl BCTPETUTECH B
9TOHM IJIaBe, JacT BaM MMILY AT PasMbIIUICHUHA. YBUAECTh CBOMMH IJla3aMH — OYEHb BaXKHO,
pa3o0paThCs B CyTH — €IIIE BayKHEE.

OIIBITBI C PEPMEHTAMU: OKCUA3BI 1 ITIEPOKCHU/IA3BI

B KieTkax pacTeHWl ¥ JKMBOTHBIX HETNPEPHIBHO MPOTEKAIOT CIOKHBIE XHMHUYECKHE
nponeccbl. OHM perynupyroTcst OeJKOBBIMU BeIleCTBaMH — (epMEHTaMM, KOTOpble (HAlIOMHUM
elle pa3) WrparloT POJIb KAaTaJu3aTOpOB XMMHUYECKHX pEaKUui B KieTkax. J[Js M3ydeHHs Takux
OMOXMMHUYECKUX IPOLECCOB HYXHBI CIOXKHBIE NPUOOPHI U MHOXECTBO peakTHBOB. OHAKO
HEKOTOpble OMOXMMHYECKUE SIBJICHUS MOXKHO HAOI0aTh, KaK TOBOPHUTCA, W HEBOOPYKEHHBIM
IJ1a30M.

Haunem ¢ okuciauTeNnbHBIX (PEPMEHTOB — OKCHJIA3 W Nepokcunas. OHM MPHUCYTCTBYIOT BO
MHOTHX JKUBBIX TKaHSX, NOTOMY YTO OKHCJIEHUE JIKUT B OCHOBE IMpoleccoB JbixaHus. Ho
JIEUCTBYIOT OTH (EPMEHTHI MMO-pa3sHOMY: OKCHJA3bl OKHCISIOT OpPraHWYEeCKHe BEIIeCTBA
KHUCJIOPOAOM BO3/yXa, MEPOKCHIAa3bl Uil TOM e LEeTH «IOOBIBAIOT» KHUCIOPOJ M3 MEPOKCHIOB.
KoneuHo, BemecTBa MEUIEHHO OKHUCIISIOTCS B 0€3 TTOMOIIH (epMEHTOB, HO ()€PMEHTHI YCKOPSIOT
PEaKI1Io BO MHOTO ThICSY pas3.

[Ipn OKMCIIEHWM HEKOTOPHIX BEHIECTB, HampuMmep, (eHosa M THIPOXMHOHA, 00pa3yroTCs
OKpallleHHbIE MPOAYKThI peakuuu. [TosBreHre okpacKku roBOpUT O TOM, YTO (pepMeHT cpaboTan. A
WHTCHCUBHOCTh OKPACKM TIO3BOJISIET CYOUTh O KOJHUYECTBE IPOIYKTOB OKHCIeHHA. Ecmu ke
OKpacka BooOI1le He MOSBIAETCS, 3HAYUT, (EPMEHT HEAKTUBEH. DTO MOXET CIIyUYUTHCS B CIUILKOM
KHUCJION WJIM CIIMIIKOM IIEJIOYHOW Cpejie, MM €CIU OTCYTCTBYIOT IMOCTABIIMKH KHUCIOPOJA, WU B
MIPUCYTCTBUY BPEAHBIX Il JEPMEHTOB BEIIECTB—TAK Ha3bIBAEMbIX HHTMOUTOPOB (DEPMEHTOB.

[Tocne »TOro HEOONBLIOrO BCTYIUIEHUS — CaMU ONBITHL. BaMm moHamoOsATcs: KamycTHas
KOUYephbDKKa, s0710K0, KIyOeHbh KapTodens ¢ poCcTKaMH, JYKOBHUIIA C KOPEIIKaMH, MPOopocCIIasl B
TeMHOTe. PeakTuBamMu OyayT CIYXXUTh XOJOJHAs KHUIISTYEHAs, a elle Jydylle AUCTUIIIMPOBAHHAS
BOJIa, THAPOXUHOH (M3 Mara3uHa (pOTOTOBAPOB) U allT€4Hasl IEPEKUCHh BOAOPOAA. 3allaCUTECh TAKKe
TEpKOHN I OBOILICH, BOASHON OaHel, mpoOupkamMu Win (pIakOHYMKaAMH H3-TI0J TMEHUIMILINHA,
YUCTHIMH MUIETKAMH U MapJeit In6o 0eoil TKaHbIO.

Haunewm uccnenoBanus ¢ kamycTHOro coka. Kycouek kanmycTHOM KouepblkKU, IpuMepHO 20



I, U3MEJIbYUTE Ha TEPKE, MOJYYCHHYIO KalIUIy OTOXMHTE Yepe3 JIBa €08 Mapiid WIM OJUH CION
TKaHHU, COK coOepHuTe B CTakaH U pa3baBbTe BOIOM B JecaTh pa3. Cpa3sy xke MmperynpexiaaeM: npu
WCCIICZIOBAaHUH JIPYTHX PACTHTEIBHBIX OOBEKTOB COK HYXKHO pa30aBisATh HE Oojiee 4yeM B JBA-TPU
pasa.

[IecTp YMCTHIX CYyXUX MPOOUPOK MM (PIIaKOHYMKOB IpoHyMepyiite. B mpobupku Ne 1, 2, 3
u 4 nHaneiite mo 1 mi pazbaBieHHOro KamycTHOro coka. IIpoOupku 1 um 2 mocraBbTe AJs
paspyuieHus (MHaKTUBaluM) (EPMEHTOB MHMHYT Ha ISITh B KUIISILYIO BOJASHYIO 0aHIO, a 3aTeM
OXJIaZIUTe 10 KOMHATHOH TemnepaTypsl. B npobupku 5 u 6 BMecTo coka Hajeire o 1 mi Boabl.

Bo Bce miecth mpoOMpok 100aBbTE HEMHOTO, HA KOHUMKE HOXKA, THAPOXMHOHA. 3aTE€M B
npobupku 1, 3 U 5 HanmelTe Mo MATH Kamenb BOABI, a B MPOOUPKHU 2, 4 U 6 — MO MIATh Kamelb
nepokcuia Bojgopoaa. Coaep umoe Kakaoi NpoOUPKH THIATEIbHO MepeMeIanTe.

UYepe3 necaTh-ATHAAUATh MHUHYT MOXKHO YK€ HaOJIOAaTh pe3ysbTaThl  ONbITA.
HacrositensHO coBeTyeM 3amucaTh UX B BHIE TaOnuibl. BHecute B Tabiauiyy HoMepa mpoOUpoOK U
COCTaB CMECH B KaXKJJOM U3 HUX, B rpad)e NpOTUB KaX10i cMeCH MOMEThTE, U3MEHUIIACh JIU OKpacKa
B XOJIe OIbITA, a €CIIM M3MCHHWIACh, TO Kak UMEHHO. B ciienyromield rpade caenmaiiTe BhIBOI—
MIPOU30IILIO JIU OKUCIICHUE.

Korma Bcs Tabmmma Oyner 3amoiiHEHa, MOMBITAWTECh MPOAHAIM3UPOBATH IOJTYYCHHBIC
pe3yabTathl. s 3TOro noyManTe Hajl TAKUMHU BOIIPOCAMHU.

MoskeT 11 epoKcH]l BOAOPOAa OKUCIUTh THAPOXUHOH B OTCYTCTBHE KaIlyCTHOTO COKa?

Oxwucrnsercs 1 THAPOXUHOH MO ACWCTBUEM COKa KaIycThl 0e3 nepokcuia Bojopoaa?

CoxpaHsieTcs 1 aKTUBHOCTH ()EPMEHTOB B COKE MOCTIEC KUIISTYCHHUS?

Kakue oxucnurenbHble (EpMEHTBHI COJEpPXKATCA B KAIlyCTHOM COKE — OKCHMJa3bl WU
MIEPOKCUIA3HI?

OnHako ma OCHOBAaHMM ONbITA C pPAcTEHUSIMM OJHOTO BHJA paHO €lle JIeNaTh
OKOHYaTeNIbHbIE BbIBOABI. [l03TOMYy MOCTaBbTE TakHMe ke OMNBITHI ¢ KIyOHEM KapTodens U ero
POCTKaMHU, C MSIKOTBIO 10JI0K, C MICUCTBIMU YELITYsSIMU JIYKOBHIIBL, @ TAK)KE C €€ JIOHLIEM U JIUCThSIMU
(«meppsiMuy). HamomuHaem: B 3THUX cloydasx HOJIYYEHHBIH COK Hago pa30aBisATh BOAOM B 2—3
pasa.

Korma Bce ONBITBI NpOJETaHbI, MOXHO OIpPENCIUTh, B KAaKOM U3 HCCIEIOBaHHBIX
MaTepUaJIOB OKUCIMUTENbHbIE (pepMeHThl akTuBHee. Kak Bbl cuMTaere, MOryT JM OJHOBPEMEHHO
MIPUCYTCTBOBATH B PACTUTEIBHBIX TKAHIX OKCHIA3bl U MEPOKCHUIA3bI?

[lonbiTaliTech cnenarb BBIBOJBI CaAMH, HE 3arysdjbiBas B OOBSICHEHHE. A KOrJa BBIBOJbI
C/IeJIaHbl, IPOBEPHTE, HACKOJIBKO OHH MTPABUIILHBI.

BriBon mepseiii. Ilepokcua Bomoposa MOXKET TMOCTETIEHHO OKHCIATh THIPOXWHOH M 0e3
COKa: B MPOOUPKax 5 U 6 MEIUICHHO MOSBIIAETCS PO30Basi OKpacka. 3HauuT, pepMeHT HeoOs3aTeNIeH
i peakunu. Kak 1 Bce kaTamu3aTopbl, (PEPMEHTHI JIMIIb YCKOPSAIOT HAYaBIIYIOCS PEAKIMIO BO
MHOTO pa3. Bbl 3aMeTnnu, KOHEYHO, Kak OBICTPO MOSBMIIACh OKpacka B mpobupke 4. OmHako
MEPOKCUIa3bl HE MOTYT YCKOPUTb PEAKIMIO T'MIPOXMHOHA C KHCIOPOJOM BO3J1yXa (OKpacka B
npobupke 3 OTCYTCTBYET MJIH MOSBISETCS OYEHb MEIJICHHO).

BeiBog BTOpOi. DEpMEHT MOKHO BBIBECTH M3 CTPOS J1aXKe KPAaTKOBPEMEHHBIM KUIISTYUCHHEM.
B mpobupke 2 okpacku mpakTHYeckd HeT. Benb hepMeHThI—ATO OENKU; OHU CBEPTHIBAIOTCS TPHU
HarpeBaHUU—B NpoOupKax 1 ¥ 2 MOABUINUCH OEIKOBBIE XJIOMbSL.

BreiBon Tpetmii. B mpoOupke 3 okpacka He MOSBHJIAch. 3HAYUT, B KallyCTHOM COKE
CoJepKaTcs TOJIBKO MEPOKCUAA3bI, YCKOPSIOIINE OKUCIEHUE TMIPOXMHOHA JIMIIb B MPUCYTCTBUU
nepokcuaa Bojopoga. OnHako B OMBITaX € KapTo(eabHBIMH KIYyOHSMH M S0JIOKOM OKpacka
MOSIBIIICTCS, U OCOOEHHO OBICTPO TPH BCTPSAXHMBAHWHM (PIaKOHA, KOTJA pPacTBOp oOoTramaercs
KHCJIOPOAOM BO31yXa. 3HAYUT, B Kaprodene u sA0JIOKE €CTh OKCHAasbl (KOHKpETHee—
(dheHonokcuaaza), CnocoOCTBYIONINE OKUCICHUIO THAPOXMHOHA KUCIOpoaoM. [loaToMy U TeMHEIOT
Ha BO3/yX€ pa3pe3aHHble KIIyOHH KapTodess U S0JI0KM — OHM COAEP)KaT BEIIECTBA, POACTBEHHBIE
rUIpoxuHOHy. OKcHiaza Takke TepseT aKTUBHOCTb IPU HarpeBaHWM. BcromHuTe, TEeMHeeT Jn
BapeHbIii kapTodens? Hakoner, 4yeTBepThlil BbIBOA. B kapTodene u 1010Kke ecTh Takke OKCHUIa3bl
— pu 100aBJIEHUH MepOKcHIa B IPOOUPKY 4 oKpacka MOSBISIETCS CKOpee. A B MACUCTBIX YEIIysX



Jdyka okcuaasbl HeT. OHM HEe TEMHEIOT Ha BO3JIyX€ JaKe C THIPOXHUHOHOM.

KcraTy, Bbl 00paTHIM BHUMAaHUE Ha TO, YTO OKUCIUTEIbHBIE (PePMEHTHI 0COOEHHO aKTUBHBI
B FOTOBSLIMXCA K POCTY WJIH PacTyIIMX OpraHax pacTeHUN — B JOHIIE JIYKOBHULIbI U €€ KOPEIIKax, B
pocTkax kiyOHel kapTogens? OOMeH BelecTB UAET TaM Haubosee HHTEHCHBHO.

Wrtak, Mbl BBICHWIH, YTO HE BCSIKHE YCJIOBUS CpeAbl ONaromnpusiTHBl s JeHCTBUS
¢depmenToB. Ecau cuiibHBIH HarpeB MHAKTMBUPYET (EPMEHTBbI, TO, MOXET ObITh, OHU OoJee
aKTUBHBI NpU HU3KOH Temmnepatype? [IpoBepum u 31o0. i onbiTa HY X HBI OyyT JOMOJHUTEIBHO
YeThIpe CTEKJIIHHBIE WM METAJUINYEeCKHe OaHKH €MKOCTBIO OKOJIO OJJHOTO JIUTPA U JIeJ WJIN CHET
(mpumepHO 1 Kr). ONBIT IOCTaBUM C KaIlyCTHOM KOYEPHLKKOM.

Hatpure ko4epbDKKY Ha TEPKE, COK, KaK U MPEXIE, OTOKMUTE YepE3 MapIIl0 MU TKaHb U
pa3zb6aBbTe BOAOM B ABaAuarh pa3. [IpoHymepyiite BHOBb NpOOMpPKH, €CIIM CTapas HyMepauus
oueMy-1nubo crepiachk, U Haneire B mpodupku 1, 2, 3 u 4 mo 1 M pa3daBIeHHOr0 KamyCTHOTO
COKa, a 3aTeM J00aBbTe THPOXMHOH Ha KOHYMKE HOXa. B mpoOupku 5 u 6 BMECTO coka HaJleHTe 1o
1 MJI BOZBI M TOKE HACHINbTE THIPOXUHOH. A 3aTeM paccTaBbTe MPOOUPKHU CleAyOIMM oOpa3oM: |
— B 0aHKY CO CHETOM WJIM JIbAOM; 2 — B 0aHKy ¢ Teruioit Bonoit (40°C); 3 — B O6aHKy ¢ ropsiaeit
Bosoi (60°C); 4 — ocTaBbTE Ha CTOJIE NMPU KOMHATHOW TemmepaType; 5 — B OaHKy C KUIIEeH
BOJIO; 6 — OCTaBbTE MPU KOMHATHOM TeMIIepaType.

Yepe3 5 MMH 1Ociie Hayana oIblTa BO BCe NMPOOMPKHU, HaUMHAsA ¢ 0oJiee XOJIOAHBIX, BIeiTe
[0 IATh Karelb nepokcuaa Bogopoaa. CMech OCTOPOXKHO B30OJdTaiiTe M 3aMeThTE BpeMs Hadala
peakiuu. Eme yepe3 5 MUH BbIHbTE HMPOOMPKH M3 OAHOK M 3alMILUTE Pe3YyJIbTaThl ONbITA B BUAE
TaOJIHIIBI, TPUMEPHO TAKOU XKe, KaK M B MPONUIbIH pa3. Korna tabnuiia 3amoiHeHa, MOKHO 3aHATHCA
AQHAJIM30M IOJyYEHHBIX JAHHBIX.

[TonpoOyiiTe cnenarh BHIBOABI CAMOCTOSTENBHO, OTBETUB CHayaJla Ha CIEAYIOIIME BOPOCHI.

VYckopsieTcss M peakiys OKHCIEHHs TP IOBBILIEHUH TeMIlepaTypsl 0e3 1o0aBieHus
dbepmenra?

MOHO J11 CKa3aTh, YTO (EPMEHTHI Jyyllle AeUCTBY' I0T NPHU OXJIAKICHUN?

Kakas temneparypa HanOosee GiaronpusiTHa Juis ASHCTBUS epoKcuas?

[ToueMy nuIEBBIE IPOLYKTHI JOJIBIIE COXPAHIIOTCS B XOJIOAWIBHUKE?

JI71s1 9ero KUmsTsIT MOJIOKO?

[louemy TEmIOKPOBHBIE )KMUBOTHbIE — MJICKONUTAIOIINE U NTULBI—HaN0o0JIee pa3BUThIE U
KHU3HECTIOCOOHBIE KUBOTHBIE HA 3emJie?

Bl oTBeTHIIM HA BCe 3T BOIIPOCHI? Torga — Halu MOSCHEHUS.

Bbl, BEpoSTHO, 3aMETUIIM, YTO CKOPOCTh OKUCJIEHHS TMIPOXMHOHA MEPOKCHIOM BOAOPOJA
HEOJIMHAKOBA TMpPH HU3KOM M BBICOKOM TemmnepaTypax. [Ipw BBICOKOW TemmepaType CKOpPOCThb
OKHCJICHHS, €CTECTBEHHO, BbIme. [lepokcuaassl 00Jer4aroT B3aMMOACHUCTBHE THAPOXHMHOHA C
nepokcunoM. B mpucyrcTBuM (epmMeHTa peakuus NPOXOAUT Jake MpHU HU3KOW TeMIeparype,
OJTHAKO YeM BBIIIE TEeMIepaTypa, TeM Jierde (epMEHTY aKTHMBHPOBATH MOJIEKYJBI pearupyronmx
BEILECTB.

Ho nenb3st 3a0bpiBaTh, YTO OEJNKH IMpPHU BBICOKOW TeMIlepaType CBEpPTHIBAIOTCS, CKOPOCTb
peakiuu cHukaerca. CyllecTBYyeT MOHATHE ONTUMAIbHOW TEeMIepaTyphl AEHCTBHS (DEPMEHTOB,
IIPU KOTOPOI OHH MPOSBIISIOT HAUOOJIBITYIO0 aKTUBHOCTB. J1J1s1 pa3HbIX ()epMEHTOB 3Ta TeMIlepaTypa
HEOJMHAKOBA, HO MHOTHE€ (EpPMEHTHI, B TOM YHCJIE€ M IMEPOKCHUIa3bl, UMEIOT TEMIIEPATypPHBIN
ontumym 40—50°C.

[IumeBble MpOAYKTHl NOPTATCSA MOA AeHcTBUEM (DEPMEHTOB, KOTOPBIE COAEPIKATCS B HHUX
WIA BBIACNSAIOTCS MHUKpoopraHusmMamu. Ha Xonope akTHBHOCTh (DEPMEHTOB CHIDKAETCSI — BOT
IIOYEMY B XOJIOAMIBHUKE IPOAYKTHI IIOPTATCS MEHBIIE.

Ha BepxHIOI0 CTylE€Hb 3BOJIIOLMH MOJHSJIUCH TEIJIOKPOBHBIE KUBOTHBIE, KOTOPHIE MOTYT
NOJACP>)KUBATh TEMIIEPATYPy TeJla, ONTUMANIBbHYIO IS IEATEIbHOCTH (PEPMEHTOB.

OIIBITBI C ®EPMEHTAMMU: AETUJPOI'EHA3bBI

Jlo cux 1mop Bbl CTaBWIM ONBITBI C pAacTUTENbHBIMU TKaHsAMH. [lompoGyem
MO9KCIIEPUMEHTHPOBATH ¢ (PepPMEHTAMH M3 TKaHEW XKHUBOTHBIX. OOBEKT HOBOI'O HCCIIEIOBAHUS —
JETHIPOreHas3bl, KOTOPBIE Y4acTBYIOT B IIPOLECCaX TKAHEBOIO IbIXaHUA y )KMBOTHBIX. M3 Ha3BaHuA



3THX (EPMEHTOB BUIHO, YTO OHU OTHHMAIOT Y BEUIECTB aTOMBI BOIopoia. Kak 3T0 mpoucxoauT, BbI
YBUAMUTE YYTh MO3KE, a MOKA MPUTOTOBbTE BCE HEOOXOAMMOE IS OTIbITA.

Ha stoT pa3 Bam nonanobsrcs cnemyromme Bemectra: 5 mi 0,5 %-Horo BOAHOTO pacTBOpa
dbopmanbaeruaa (anTeuHslii GopmanuH pa30aBUTh BOIOH B JecsATh pa3); cToibko ke 0,02 %-Horo
BOJHOI'O PacTBOpa METHJIEHOBOTO CHHEro (MOKHO MCHOJIb30BaTh pa30aBl€HHbIE CUHUE YEPHUIIA);
CTOJILKO JK€ BOJHOTO pPacTBOpa SHTApPHON KHUCIOTBI, OCTOPOKHO HEUTPANIM30BAHHOTO MHILEBOMN
COJIOM 10 MpeKpallleHusl BbIIEICHUS My3bIpbKoB; 10 M1 Ba3eJIMHOBOrO MM PAaCTUTENILHOTO Macha.
Eme HyXeH Oyner TepMoMeTp M OOBEKTHI UCCIEIOBAHHS — CBEXKee KOPOBHE MOIJIOKO U MSCO
KypHILIbl WK KPOJIUKA.

CHayana MOCMOTpPUM, Kak OKHCIseT (opMmanmpAeruj] ACTUAPOTEeHA3a CBEXKEro MOJIOKa.
UtoObl 3TO CTaloO 3aMETHO, U TOHAJAO00OWICA pacTBOpP KpacuUTeNs METUJIEHOBOIO CHHETO:
JNeTUaporeHasa OTHMMET Yy Qopmalbaeruga aroM BOAOPOJa, IIEpPEHecCeT ero Ha JIeTKO
BOCCTaHABJIMBAIOUINICS KPACUTENb, U OH 00ecUBETUTCA. A (hOpMaAIIBETH OKUCIHUTCS TIPU 3TOM J0
MypaBbHHON KHCIOTHI. OOeCIBEUEHHBIM TMOCIE BOCCTAHOBJICHHS KPAcUTENb JIETKO OKHCISETCS
KHCIIOPOJIOM BO3/lyXa U BHOBBb CHHEET. [[03TOMy pEeakIMOHHYIO0 CMECh MPUJIETCS M30JIMPOBaTh OT
BO3/yXa CII0OEM MacJa.

[Iponymepyiite mectb npoOupok. B mpobupku 1 u 2 Hajeiite mo 5 M CBEXero
HEKUIITYEHOTO MOJIOKA, a B MPOOUPKY 3 — TaKoe e KOINYECTBO XOJIOJHOTO KUIISTYEHOTO MOJIOKA.

Bony B BomsHOU Oane Harpeiite mo 37 °C. Bo Bce Tpu mpobupku nobasere 1o 0,5 M
(okono 50 xamenb) pacTBopa (hopmanpierua ¥ MO S5 Kamelb pacTBOpa METUIICHOBOTO CHHETO.
Cwmech crader roinyooi. B kaxxaeiii (riakoH HajeiTe HEMHOTO Maciia, 9To0bl 00pa30BaJICs TOHKUMA
W30JMPYIOMIMIA CIIOM Ha TOBEPXHOCTH, M TIOCTaBbTe MpoOupku 1 u 3 Ha BoasHyo Oanto. [Ipobupky
2 ocTaBbT€ NpPU KOMHATHOW TeMIlepaType. 3aMeThbTe BpeMsl Hauaja peakiuu U HaOmrojgaiiTe 3a
M3MEHEHHEM OKPAaCKH pacTBOPOB. Pe3ynbTaThl HE 3a0ybTe 3aMKcaTh B TETPAIb.

Kak u panpme, 3agaauMm Bam HaBoAsIIME BOIpockl. [Ipu kakoi TemmepaType pacTBOp
obecrBeunBaeTcs ObicTpee?

Coxpansier 11 pepMEeHT CBOIO aKTUBHOCTh B KUIISTYEHOM MOJIOKE?

Uto npou3oitaeT, ecau NpoayTh Yepe3 00eCIIBEYCHHBIN paCTBOP BO3AYX?

[Ipexxne yeM IpOBEPUTH NMPABUIBHOCTH CBOMX BBIBOJIOB, IOCTaBbTE €€ OAHWH OMNBIT C
JETUIPOreHa30M, a MOTOM YK€ PAaCCMOTPHUM PE3yJIbTaThl 000UX OIBITOB.

B MpIImax KUBOTHBIX COJEPXKHUTCA CIeHU(pUUECKUil (hepMEeHT—IeruaporeHasa sHTapHOU
kucnoTel. OHa KaTalu3upyeT MpeBpallleHHue SHTAPHOM KHCIOTHI B (YyMapoBylO C TEpEHOCOM
OTHATOTO BOJOPO/a Ha MOAXOMAIIEE BEIIECTBO, HAIPUMEP, HA METWJICHO3bIM CUHUI. DTa peakius
MpoTeKaeT 6e3 yyacTHsi KUCIOpoa, KaK TOBOPSIT, B aHa9POOHBIX YCIOBUSX.

Ceipoe MsACO KypuIlbl WK Kposinka (0koj0 10 r) Menko HapeXbTe U pa30TpUTE Ha OIIOALE.
Kammiy nmpoMoiiTe HECKOJIBKO pa3 BOAOW Ha MapJiie, 4TOObl YJaduTh PAaCTBOPHUMBIC BEIECTBA.
[TpomBITYyIO Kamuily pa3MeliaiiTe ¢ TPOWHBIM 00BEMOM BOBI, B KOTOPYIO 100aBJIeHa OBapEHHAs
COJIb—IIPUMEPHO TPETh YaitHOM JIOkKKHU. Pa30aBieHHy0 Kamuily BieldTe B mpoOoupku 4, 5 ¢ 6 — mo
5 mu B kaxnyto. [Ipobupky 4 nmorpy3ure Ha NSTh MUHYT B KUIISILYIO BOJSHYIO OaHIO U OXJIJUTE JI0
KOMHATHOW TemImepaTyphl. 3atreM B mpoOupku 4 u 5 mo6aBbre mo 0,5 mur pacTBOpa sSHTApHOU
KHUCJIOTHI ¥ 110 10 Karmenb pacTBOpa METUIEHOBOT'O CHHETO, a B IPoOUpKy 6 nobGaBeTe 0,5 MI1 BOJIBI U
10 xanens kpacutens. B kaxapiii (pakoH I0JIEUTE 4yTh-4yTh Maciia, YTOOBI H30JIMPOBATH CMECh OT
Bo3ayxa. [IpocnennB u3MeHeHne OKPACKH, MOMPOOYHTE OTBETUTH HA OUEPETHBIC BOIIPOCHI.

BoccranaBnuBaercs 1 KpacuTelb B IPUCYTCTBUU MPOKUTITYEHHON KaIIUIIbI U3 Msca?

Hy>xHa 11 151 9TOM peakuuu ssHTapHas Kuciaora?

CxonHo 11 oBeieHNe (EPMEHTOB M3 TKAHEH MPH BHICOKOM TemmepaType?

A Tenepb — nosicHeHMs1. JlernporeHassl B CBEKEM MOJIOKE YCKOPSIIOT PEAKIIMIO OKUCICHUS
dbopmanpaeruaa (3T0 3aMEUCHO IO O0ECIBEUMBAHUIO METUJICHOBOTO CHHEr0). BoccTaHOBICHHOMY
KpacUTENII0 MOYKHO BEPHYTb CHUHHUI IBET, OKHCIAS €ro KHUCIOpPOJIOM Bo3ayxa. Jlermaporenasa
MOJIOKa TIPU HU3KOW TeMIepaTrype «paboTaeT» MEUIEHHO; MOcje KHUISYEeHHS MOJIOKa OHa BOBCE
TEpseT aKTUBHOCTb. 3HAYMT, Y 3TOT0 (PEpMEHTA TOXKE €CTh ONTUMAJIbHAS TEMIIEpATypa PeaKIHH.

B omnbiTax ¢ Kammiei U3 MBI AeTHAPOreHa3a SHTApPHOM KHUCIOTHI, KaKk U Bce (DEpPMEHTHI,



TEpsIeT aKTUBHOCTh IOCJIe KUMsYeHUs. B oTCyTcTBHE SHTApHON KHUCIOTHI peakliys TakKe HE HJAET
(ecmu BBl XOpOILO MPOMBLIN KAIIMIy BOAON M YJAIUIM TaKUM O0pa3oM COAEpXKAIyroCcs B HEll
SHTApHYI0 KHCIOTYy). DEepMEHT TOBOJBHO OBICTPO OKUCISET STHTAPHYIO KHCIOTY 10 (hyMapOBOW,
MEPEHOCs aTOMbI BOJAOPO/1a Ha KPACUTEIb.

N eme omuH oOmBIT ¢ 3TUM XK€ (EPMEHTOM, HO C JAPYrUM OOBEKTOM — C
MUKpOOpranusmMamMu. Jlo cux mop Bbl MMENIU JAEN0 C KUBOTHBIMM U PACTUTEIBbHBIMU TKAHSMH.
OpmHaKO MHKpPOOPTaHW3MBI, TOXKAIYH, €Ie JIydlie BOOPYXKEHbI (epMeHTaMu: Belb y HUX HET
JIpyTHX CpeAcTB OOpbOBI 3a CyliecTBOBaHHE, Kpome Ouoxumuueckux. C omHumM u3
MHUKPOOPIaHW3MOB, a TOUHEE — I'PUOOB, MBI M IOCTABUM OTIBIT. Peub nietr 00 0OBIYHBIX MEKapCKUX
npoxokax. Cpeay MHOXKECTBAa aKTUBHBIX (DEPMEHTOB, KOTOPBIE BHIPAOATHIBAIOTCS APOXKIKAMU, €CTh
Y 3HaKOMasi HaM JIETHIporeHasa.

Kycouek mpeccoBaHHBIX ApPOXIKEH pazoTpuTe Ha ONIOAIE C ABYMS YaHHBIMHU JIOXKKaMHU
KUIITYEHOW BOABI. PacThpaTh jydmie miacTMacCOBOM WIM aJFOMUHMEBOM J0KKOoW. Korma cmech
CTaHeT OJIHOPOJHOM, BHECHTE €€ YUCTOW MHUMETKOW B ABe MmpoOupku. VX Hamo mpenBapUTENbHO
BBIMBITh C MBUIOM BaTHbIM TaMIIOHOM Ha MaJ0YKe, MPOMBITh BOAOM W BbICYWMTH. [[pyroi
MUTETKOM 100aBbTe B 00€ MPOOMPKH HEMHOTO Maca.

[Ipo6upky 1 mocraBbTe Ha NATh MUHYT B KAacTPIOJIO C KUIALIEH BOJOM M OXJIQAUTE IO
KOMHATHOM TemrepaTypsl. B 06e mpoOupku 1006aBbTe MO MIEMOTKE CaXapHOTO MECKa U OCTOPOKHO
B30oJITaiTe, 9TOOBI caxap pacTBOpmiCs. TpeTbell MHUIeTKol BBenuTe B 00e npodupku mo 10—15
Karens pacTBopa Kpacutensa. Habmonaiite 3a okpackoil pacTBopa.

OnbIT MOXHO HECKOJIBKO YCIOXHHUTh, JUIS 3TOTO IMOHAAOOHWTCS OO0bIine MpoOUpOK.
[TonpoOyiiTe U3MEHITh TEMIIEPATYPY PacTBOpa, OpaTh pa3HbIe KOJIUYECTBA IPOAOKEH U CaxapHOTO
mecka. A BBIBOJBI TPEAOCTABISIEM BaM CIENIaTh CaMOCTOSTEIBHO, 0€3 BCAKHX HaBOISIINX
BOIIPOCOB. Tenepp, KOrja Bbl HAKOMUIIN JOCTATOUYHBIN OMBIT, BAM 3TO BIIOJIHE MO CHUITY.

OIIBIThI C ®EPMEHTAMUI: AMUJIA3bBI

@epMEHThl YCKOPSIIOT TEUEHHWE MHOTMX XUMHUYECKMX peakuuid, 10 [enalT 3TO
n30MpaTenbHO. Y KaXIOro M3 HUX CBOSI y3Kas «CHEUMATbHOCTB», OJUH U TOT K€ MpOIecc
YCKOpSIETCSl MHOT/Ia HECKOIbKUMU (epMeHTaMu. B 3ToM MBI ceituac u yoeaumcs.

PaccmoTpuM ¢epMeHTBI, pa3pylIalonfe KpaxMal ¢ IPUCOSAMHEHUEM K €ro «OCKOJIKaM»»
MOJIEKYJ BOABI, T.e. TUAaponutuyeckue (epmeHTsl. Cpeau HUX—AaMHIa3bl, 0 KOTOPBIX MBI YK€
pacckasbiBad B ri1aBe «OMNBITHL C yriaeBogaMm». I10CKONbKY cyTh AEUCTBUS TaKuX (PEPMEHTOB BBI
yKe 3HaeTe, 3aiMeMCsl Cpa3y CPaBHUTEIbHBIMH OIBITAMU: IIPOBEPUM, KaK JACHCTBYIOT Ha Kpaxmall
aMuJIa3bl YEJIOBEKA U )KUBOTHBIX.

Hcrounnkom amwuiaszbl 4eloBeKa, Kak M paHblle, OyAeT CIYXKUTh CIIOHA. AMMIIA3bI
YKUBOTHOT'O IIPOMCXO0K/ICHUS Bbl HAWJIETE B TUEITMHOM MEJIE.

[IpuroroBbTe CHavasa mATH pacTBOpOB. [lepBhIil pacTBOp: cobepute B mpodbupky oxoio 0,5
MJI CIIIOHBI M pa30aBbTe XOJOTHOW KHIISYECHON BOMOW B ABaalaTh pa3. BTopoil pacTBop: oueHb
KUJKAA KpaxMaJdbHBIA KIIEWCTep (YEeTBEPTh YaMHOW JIOKKH KpaxMmaja Ha CTakaH BOJbI). Tperuid
pacTBop: pa30aBlieHHAs BOAOH B JABajALATh pa3 anTeuyHas MOJHAs HAacTOWKa. YeTBepThIid pacTBOp:
JIBE-TPH KaIUIM IMYEIMHOTO MEJIa, pa3BEACHHbIE BOJOM B JECATh Pa3 M TIIATEIbHO NEpEMEIIaHHbIE.
[IsTRIi1 pacTBOP: MOJIOBUHA YAWHOW JIOKKH MMUILEBOM COBI HA IECATH JIOKEK BOJBI,

Ha stoT pa3 motpeOyercsi neBath mpoOupok. Bo Bce mpoOupku Hamelte OKojlo 5 M
kieiicrepa. B mpobupku 1, 4 u 7 npubaBbTe NMUNETKON MO 5 Kamenpb yKcyca, a B IpoOUpKH 2, 5 u
8—CTONBKO K€ pacTBOpa cojabl. B ocranmpHbie MpoOUpPKH MPHOABHTE MO 5 Karelb YHCTOW BOJBI.
Copepxumoe BcexX MPOOMPOK MepeMeniaiTe U B KaxIylo BHecuTe mo 10 kamenb pa30aBIeHHOMN
CIIFOHBI.

Yepez 10 mun B mpobupku 1, 2 u 3 npubaBbTe OAHY-IBE KaIsId pacTBOpa HojAa H
nepemMeniainTe cMech. HaOmromaiite 3a naMeHeHreM okpacku. Eme duepe3 15 MuH npubaBbTe TaKyro
e TIOpLHUIo oja B poOupku 4, 5 u 6, a emie uepe3 10 MuE—B ocTanpHbIe TPoOUpKU. Kpaxman u
JEKCTPUHBI, KAaK Bbl IMOMHHTE, JAIOT PA3IWYHYI0 OKpPacKy C IOJOM, M IO MeEpe pa3pyLICHHUs
Kpaxmajla aMuJIa30i LBET MeHseTcs. Tak MOYKHO CyIUTh HE TOJIBKO O paclaje Kpaxmania, HO U O
TOM, Kakasi cpela—Kuciasi, HeWTpalibHas WIM ILIelo4YHas— Oosiee OyaromnpusiTHa Il 3TOTO



nporecca.

OnbIT ¢ MYETUHBIM MEAOM CTaBUTCS TOYHO TakK k€. AKTUBHOCTh aMHJIa3 B pa3HbIX o0pa3iax
MOXKET CHUJIBHO KOJIe0aThCsl, MOTOMY, BO3MOXKHO, BPEMsI TMIIPOJN3a MPHUAETCS YMEHBIIUTH WU
yBenuuuTh. Hanpumep, B CltOHE 3asA7bIX KyPUIBIIMKOB aMUJIa3bl COAEPKHUTCS OUEHb MaJlo.

Jlia cnepyroero omnbiTa NOHAJOOUTCS SYMEHHBIM COJIOA — MPOPOCIINE 3€pHA SYMEHS.
Onyctute 3epHa B BOAY Ha HECKOJIBKO YaCcOB U OCTaBbTE MX MPOpaAcTaTh HA OJIOAIE B TeUeHUE 4—
5 nHeW, KaxIplil JeHb MoanuBas HEMHOro Boxbl. IIpopocTku otaenure, nmpomonTe BOJOWH €
TIIATETIFHO Pa30TPUTE ACPEBSHHBIM TECTUKOM WM JIokkoi. Kammiy paz0aBbTe IBOMHBIM
KOJMYECTBOM JHUCTUJUIMPOBAHHOM BOJBI U OTOXMHUTE uepe3 IUIOTHYIO TKaHb B CTakaH. Takoi
IKCTPAKT COACPXKHUT J1Ba ¢epMmeHTa: anbda-amunazy u OeTa-ammiazy. JlOMONHUTENBHON
00paboOTKOM MOXXHO pa3pylIUTh OAWH W3 HHUX, 4TOOBl HaOmronaTh neictBue apyroro. Aubga-
aMuIasy pa3pyunm HarpeBanueM. K oqHOM 4acTu 3KCTpakTa U3 s’iMeHs J0OaBbTE TPU YacTH BOBI,
pasmemnaiite cmech W HarpeBaiite ee 20 mMuH Ha BoasHoM Oane mpu 70 OC, TmateabHO
nepemennBas. OXaXIeHHBIH PaCTBOP COACPKUT OeTa-aMHiasy.

Tenepb, 94TOOBI TMONYYUTH PACTBOP aib(a-aMuiIa3bl, HYKHO pa3pylnTh OeTa-aMuiaszy
kucnotoit. Okono 5 mit akcTpakta oxjaaute 10 2—3 °C B XOJIOAUIFHUKE WU HA JIbAY, IpuOaBbTe
HEMOJIHYI0 4YalHyl0 JIOXKKY OXJaXKIEHHOIO0 YKCyca M JAOJelTe B MpPOOUPKY IOYTH JOBEPXY
xononuyo Boay. Cmech mepemerniaiite u ocrtaBbTe Ha 15—20 MuH, a 3aTeM HeUTpanuzynTe
pacTBop, 100aBIIsisl MOPOLIOK MeJia 10 MpEeKpallleHus BblAeNeHus My3blpbKoB. Eile pa3 pazmernaiite
cMech, pa30aBbTe B JIBa pa3a BOJIOM, NalTe OTCTOSTHCS U CIEUTE KUAKOCTh HAJl OCAJIKOM B YHCTYIO
npooupKy. Ha 3TOM OATOTOBKA K OIBITY 3aKOHYEHA.

B necsate npobupok HanelTe mo 1 M pacTBopa kpaxmaina u no 9 miu Boasl. B mpobupku 1—
5 no0aBbTe MUIETKOM AECATH Kalellb pacTBOpa alb(a-aMuia3bl, B OCTaIbHbIE TPOOUPKH—CTOIBKO
e pacTBopa Oera-amunassl, ComepkuMoe Bcex MpoOupok nepemernaiite. Uepes 3 MuH B mpoOUpKU
1 u 6 mpubaBbTE OJIHY KAIUTIO pacTBOPA MOJa U pa3Mmerniaiite. To ke mpojaenaiite ¢ mpodupkamu 2 u
7 uepes 5 muH, 3 u 8—uepe3 10 muH, 4 u 9—uepe3 20 muH, 5 u 10—uepe3 30 mMuH.

Bb1 3ametuTe, 4TO B MPHUCYTCTBUU anb(a-amMuia3zbl OKpacka OBICTPO MEHSAETCS: CHHSAS—
¢duoneroBas— po3oBas—KeNTasA: MPU 3TOM O0pa3ylOTCs JEKCTPUHBI— OCKOJKH MOJIEKYJ
KpaxMana. bera-amumnasza neiicTByeT MHaye: OHa Kak Obl «OTKYCBIBA€T» KyCOUYKH OT MOJIEKYJI
Kpaxmalia, ¥ I03TOMY OKpacka ¢ MOJIOM OCTaeTcsl CHHEH, HO IO Mepe pacmaja Kpaxmasa ee sipKoCTh
YMEHBILIAETCSI.

Pe3ynbTarhl 3TOTO OMNBITa HAIJIAIHO MOKa3bIBAIOT Pa3HOOOpa3He CBOMCTB JaXKe Y MOXOXKUX
¢depmenToB. B kuBBIX opranmzmMax (hepMeHThl OOBIUHO NIEHCTBYIOT COBMECTHO. IIpomcxomsmue
IIpU 3TOM IMPEBpALICHUS] HAMHOTO CJIOKHEE TeX CPAaBHUTENIBHO MPOCTHIX peakuui, KOTOpbIE BbI
Habmoganu B mpobupkax. Ho mo3Hanue npocToro — 3T0 MEepBbIii MIar K HO3HAHUIO CIIOKHOTO.

N HE TOJIbKO AMUNJIA3A

Bbl yxe yOeaunauch B TOM, YTO CIIIOHA — TPEBOCXOJHBIH OOBEKT A1 OMOXUMHYECKOTO
UCCIIEIOBaHUs, M TPUTOM, B OTJIMYME OT OOJNBUIMHCTBA JAPYTUX OOBEKTOB IKHUBOTHOTO
IIPOUCXOXKACHHUSI, TOCTOSSHHO JOCTYIIHBIM.

[Tomumo amuinasbl, B CIIIOHE €CTh U Apyrue GepMeHThI, TOMOTaoIIKe epeBapuBaTh MUIlLly,
pacuienisisi CJIOXKHBIE MPUPOJHBIC BellecTBa Ha Oosee mpoctble. Ho BBIAEHATH M W3ydaTh HMX
ropaszio TpyHee, yeM amuiasy. [losTomy mocnegHue Hamm GMOXUMUYECKHE OIMBITHI MbI IIOCTAaBUM
C BEIIECTBAMU MHOW MPUPOABI.

OrnosiocHyB pOT BOJOM, coOepute OKOMO | MII CIHIOHBI B MPOOUPKY WX (DIAKOHYUK U
pa3BeauTe TPOMHBIM KOJUYECTBOM IUCTUIUITMPOBAHHOW WM KUISTYEHOW BOJbI. OTIEHTE MOJOBUHY
COJIEP’)KUMOTO B APYTYI0 MPOOUPKY M KAalHWUTE MPUMEPHO JeCATh Kaleidb pacTBOpa Jsmuca—
Hutpata cepedpa AgNO3 (MOXXHO pacTBOPHUTH B | MJT BOJBI MOJIOBHHY JIAIIMCHOTO KapaHJala U3
anTeKH; MPUMECH He MoMmemaroT onbiTy). K 6emomy ocanky, BeIIaBiieMy B MPOOUpPKE, 100aBbTE
YKCYC, U OCaJ0K YaCTUYHO PAacTBOPUTCS. Tak Mmpu B3auMOJEHCTBHM C HUTpAaTOM cepedpa BemyT
ce0s1 CONM COJISTHOM (XJIOPOBOOPOHON) U (hocHOpPHOM KUCTOT — XJIOpUABI U (hochaThl.

Bropyto yacTh pacTBOpa CIIOHBI CJIE€TKa MOJKUCIUTE CIA0BIM PaCTBOPOM COJISTHON KHUCIOTHI
u 100aBbTE HECKOJIBKO Karenb 3 %-Horo pactBopa xiopuaa xenesa FeCls. Kpacno-Oypas okpacka



CBUJETEIBCTBYET O TOM, YTO B PACTBOPE €CTh POJAHUBI — COJIM POJAHUCTOBOAOPOJIHON KHCIOTHI.
B To Bpems Kak B CIIOHE y KYpPWJIBLIMKOB Mall0 aMuja3bl, POJAHHUIIOB, HAMPOTUB, OOJbIIE
0OBIYHOT0. DTO MOKHO NMPOBEPUTH IKCIIEPUMEHTAIBHO, €CJIN Y BAC €CTh KYPALIUE POJICTBEHHUKH.

Crnenyrouuii onbIT moTpedyeT mpuMepHO 5 Mil ciioHbl. [loMecTuTe ee B cTakaH M IpH
MepEeMEIINBaHUH CTEKJITHHOW MAaJO4YKONH M00aBbT€ HECKOJIBKO Kareidb YKCYCHOW KHCIOTHI (HE
pa3z0aBiIeHHOrO yKCyca, a 3cceHiun). Ha manouky Oyner HanumaTh Oenblii KOMOYEK, MOXO0XKHA Ha
CBapEHHBIN AUYHBIN O€JIOK. DTO BEIIECTBO — MYLIUH, OH YBEJIMYMUBAET BSI3KOCTh CIIOHBI, 3aryIIaeT
€€ M CIoCcOOCTBYET 00pa30BaHUIO TICHBI.

[TonpoOyem camocTosiTenbHO pa3zo0paTbCcsi B cocTaBe MylLuHAa. YacTh MOIYyYEHHOTO
BEIIIECTBA IOMECTUTE B MaJICHbKYIO IPOOUPKY, KATHUTE HEMHOTO, OyKBaJIbHO 2— 3 KaIljau a30THOM
KHCIIOTBI M JOXAWTECh, TIOKa MYLIHMH THoXenTreeT. Temepb KamHUTE CTOJIBKO K€
KOHIIEHTPUPOBAHHOTO pAacTBOpa IEI0o4Yd (MOXHO B35Th PACTBOP aMMHaKa) — M IIBET CTAaHET
opaH)XeBbIM. Takas peakiusi Ha3blBacTCSd KCAHTOIPOTEHMHOBOM, OHA Xapakrepua Juisi OeJIKOB.
Bwmecto Hee MOYKHO TIPOBECTH OMYPETOBYIO PEAKINIO, OMUCAHHYIO B riaaBe «OmbITHI ¢ OEIKOM»,—
1 B TOM U B IPYTOM Cllydyae NOJATBEPANUTCS OEIKOBasi MPUPO/ia BEIIECTBA.

Ho 10 emre He Bce. OcTanbHOM MYLIMH, BBIEICHHBIN U3 CIIOHBI, MOJABEPTHUTE MPOOE Ha
yTIIeBObI. [IJ1st 3TOr0 BOCMONB3yHTECH IIBETHOM peakinerd Monuiiia, onrucaHHoU B riaaBe «ONbITH €
YTIEBOIaMI», WM, €CJIH Y Bac ecTb HeMHoro L-HadTomna, To ee ynpoIIeHHOH MoauuKauei: K
pacTBOpy MyllMHA B ci1aboii, mpumMepHo 1 %-HOi CONSHOM KUCT0TE 100aBbTE TPU-YETHIPE KTl
0,1 %-noro pacTBopa HaTOJIa B CIUPTE U MOCJE pa3MEUINBaHUSI OYEHb AKKypaTHO KalTHUTE Ha
MOBEPXHOCTh KOHIIEHTPUPOBAHHOMN CepHOM KUCIOThI. DHOJIETOBOE KOIBIO Oy AeT
CBUETENHCTBOBATH O TOM, YTO BBI B3SUIH IS aHAIH3A YTJIEBOJ.

Boixoaut, 4To MyuuH — u 0enok, u yriiesoa oaHoBpeMeHHO? MmenHo Tak. OH u3 kiacca
TJIIOKOTIPOTEUHOB, T. €. COCAUHEHHH, coiepallux W OENKOBYIO, M YIIIEBOAHYIO uacTh. Ecnu
pasnarath €ro CUJIbHBIMH KUCJIOTaMH, TO 00pa3yIOTCs aMUHOKHUCIIOTBI, U3 KOTOPBIX COCTOSIT OENKH,
Y OJTHOBPEMEHHO — YTJIEBO/BI.

XPOMATOI'PA®UA HA IOMY

Jlnia pa3neneHusi BCEBO3MOXKHBIX CMECEH, /JIsl aHaIu3a U BBIICIICHUS U3 CMecel OTIEIbHBIX
BEIIECTB B JIA0OpaTOPHUSIX OYCHb YacTO MOJB3YIOTCA XpoMarorpadueil: 3TO OAMH W3 JTYUIIHX
METOJIOB pa3fiefieHusl U aHajau3a cMeced. XpomaTorpaguio MPUMEHSIOT U B MPOMBIIUIEHHOCTH,
KOrJa HaJ0 OYMCTUTh U Pa3/eNIUTh MOXO0XKHE BEIIECTBA — OpPraHUYECKHE M HEOPraHUYECKHE, OT
JAHTAaHOUJOB 10 aMHHOKUCIOT. CyTh €€ B TOM, YTO OTAENbHbIE KOMIOHEHTHI CMECH (KHUAKOCTU
WIA Ta3a) TO-pa3HOMY YICPXKHBAIOTCS BEIIECTBOM-3JICOPOCHTOM, CHOCOOHBIM H30MpaTeIbHO
MOTJIOLIATh T€ WM UHbIE XUMHUYECKHE COSTMHEHUS.

CoBpeMeHHBIE Ta30BbIE M KUAKOCTHBIE XpoMmaTorpadpl — CIOXHBIE MPUOOPHI C
aBTOMAaTUYECKUM YIPaBIEHUEM, HEPEIKO—C MUKPO-DBM, KoTOpast iiaHupyeT X0/ UCCIeI0OBaHUs
Y BBIJACT TOTOBBIE pe3ysbTaThl. KOHEUHO, Takoe HEJAOCTYIHO HU ISl JOMAITHEH 1abopaTopuu, HU
Ui Kpy>Kka. OJTHAaKO HaYMHAJICS 3TOT CIOCO0 aHamu3a ¢ MPOCTHIX IPUEMOB, KOTOpPbIE JOCTYIHbI U
HaYMHAIOIIEMY XUMUKY.

Haunem c¢ OymaxkHoit xpomatorpaduu. XUMUKH-aHAIUTUKH TOJB3YIOTCS CHEIHATBHON
xpomaTorpaduueckoii Oymaroi, HO IS HAIIUX OIBITOB TOIOWIET OObIYHAs (PUIBTPOBAIBHAS
Oymara, a TO M NpOMOKalIka. Bo3pMuTe KBaJpaTHBIA JHCTOK OyMard U B CEpeauHY KallHHUTE
HCCIIeyeMbIi PacTBOpP, COACPIKAIINNA CMECh OKPAIICHHBIX BEIIECTB. ITO MOXKET OBITh CIIUPTOBAS
HACTOWKa KaKoro-inbo JieKkapcTBa, HapuUMeEp BajllepuaHbl WM KaJCHJyJbl. MU MPUTOTOBICHHBIN
BaMH SKCTPAKT XJIopodwuimia (CM. MIaBy «IKCTPaKIUsS»), WIH CMECh KPACHUTENEH, COCTAaBIICHHAsS
cnenuanbHo Juist 3Toro ombiTa. Ha Oymare oOpasyercs nsiTHO. B 1eHTp ero KamHHUTE HECKOJBKO
Kareyb pacTBOPUTEIIS: B MPUBEJACHHBIX BBIIIE TPUMEpPaX PACTBOPUTENIEM JOJIKEH CIIYXKUTh CIUPT,
MpUYEM OJICKOJIOHOM €ro 3aMEHUTh HeNb3S—B HEM COJepXaTcsl BEIIeCTBa, KOTOPHIE MOTYT
HCKa3UTh XOJ OIbITa. BMECTO 3TUIOBOrO CIUPTa MOKHO B35ITh M30MPONUIOBBIA — MOJI Ha3BaHUEM
HIIC ero mpoaaroT B XO35IMCTBEHHBIX Mara3uHax Kak CpeACTBO ISl MBIThbS OKOH.

Wrtak, BBl KamHYJIM HECKOJBKO Kaleldb pAcTBOPHUTENS, U OH, CJIOBHO MO (UTUIIIO,
MPOJBUTASICh MEXAY OyMa)XHBIX BOJIOKOH, Pa3HOCHUT OKpAIICHHBIE BeEIlllecTBa OT ISITHA BO BCE



CTOPOHBI. B 3aBHCHMOCTH OT MPHUPOJIBI BEIIECTBA M €T0 MOJICKYJISIPHOW MacChl OTBIT HIIET OBICTpee
WIM MEJUIEHHEE, HO PaHO WJIM IO3[IHO HA JINCTE OKa3bIBAECTCS HECKOJIBKO KOJIEIl Pa3HOro ILIBETA.
CKOJIBKO IMEHHO KOJIEI] — 3aBHCHT OT TOTO, CKOJIBKO BEIIECTB ObIJIO B aHAJTH3UPYEMOM CMECH.

B ompbiTe ¢ Xx10poduinaoM Takux KoJer| Oy1eT Ba: KEITOe U Cepoe.

Bsl MOXkeTe nmpuayMaTh MHOKECTBO BapUAHTOB ATOTO OIIBITA, UCIIOJIB3Ysl Pa3HbIE CMECU H
MOJXOASIINE PacTBOPUTENU. A ele 0osiee TOUHBIE PE3yIbTaThl MOXHO MOJYYHUTh, €CIIM BMECTO
OyMaru UCHojb30BaTh TOHKHUI CJION COpOEHTA, HAHECEHHBIH, HallpUMep Ha cTekio. Takoi BapuaHT
MeTOJla Ha3bIBalOT TOHKOCIOWHOW XpomaTorpadueil, a BeIIEeCTBOM-COPOEHTOM B MpOCTEHIIeM
CIIy4ae MOXKET CIIy>)KUTh KpaxMall.

Pazbonraiite Kpaxmail B
HEOOJIBIIOM KOJIMYECTBE CIUPTA (BHOBb
MOJKHO B3SITb HW3OINPOIMJIOBBIA CIHPT),
BBUICTE CMECh Ha CTEKIO W JalTe
pactBopuTemo  ucnaputbes.  Korma
IJJACTUHKA CTaHET CyXOH, B €€ LEHTp,
KaK U Ha OyMmary, KallHUTE OJHY Karllio
HCCIEAYEMONW CMECH; pa3yMeeTcs, OHa
JOJKHA OBITh  OKpallleHHOM, HHaue
pasneneHue TpPyIHO OYIEeT 3aMEeTHUTb.
OOBeKT I SKCIEepUMeHTa mnoadepute
camu. IloMmumo TOrO, 4YTO OBUIO YK€
Ha3BaHO, TOJATCS OKpALICHHBIE COKH,

YepHUJIA, TYaleBble KPACKH U MHOTOE WHOE.

JlaiiTe TATHY TOJACOXHYTh M KalHUTE OAHY-ABE Kamiau pacTtBoputens. Ecmm
pacIuTbIBaroIIeecs MATHO OCTABUT Ha COPOCHTE-Kpaxmalie He OJHO, a JIBa WJIH HECKOJBKO IIBETHBIX
KoJel, 3To OyJIeT CBUACTENhCTBOBAaTH O TOM, YTO BBl HMENIU JENIO0 HE C WHIANBUAYAIbHBIM
BEIIECTBOM, a CO CMECHIO.

Bapuant omnbiTa ¢ TOHKOCIOWHOW Xpomatorpaduei: IUTaCTHHKY C HCCIEAyEeMbIM
BEII[ECTBOM CTaBAT HAKJIOHHO B CTaKaH, HA THO KOTOPOTO HATUTO COBCEM HEMHOTO PACTBOPHUTEIIS—
Tak. 4TOOBl OH CMayuWBajl HEMHOTro Kpaxmai. PactBoputens (cmupt) OyneT MOABIMATHCS TIO
Kpaxmaiy, JOHAET 10 Kalld CMECH, IPOABUHETCS €Ille BBIIIE, a CMECh MIPH 3TOM Pa3Je/IUTCs Ha
KOMITOHEHTBI: OHU MIO-Pa3HOMY YJIEP’KHUBAIOTCS aICOPOCHTOM—KPaXMaJlOM.

He menee pacmpocTpaneHa B Ja0OpaTOpHH KOJOHOYHAsl XpomaTorpadusi, mpu KOTOpPOi
CMECH pa3lesIIoT Ha KOJIOHKAaX, 3alOJIHEHHBIX copOeHTOM. Takoil MeTo, MmoxkaiyH, elie ToOuHee,
HO OH TpeOyeT TepIeHus, TOCKOIbKY PACTBOP B KOJIOHKE ABMKETCS MEJJICHHO.

XpomaTtorpaduueckoid KOJOHKOW BaMm OyAeT CIyXHTh CTCKJISIHHAas TpyOKa IuaMeTpoM
okoJio 1 cM u mmHOM npuMepHo 20 cM. 3aKpoNTE BaTOW €€ HUKHHMM KOHEIl U BCHIIIBTE Kpaxmai
WIM caxapHylo MyJpy 4YyTb Oojiblle, yeM HamojioBUHY. CBepxy BielTe B TpyOKy pacTBOp
HCCIIelyeMOr0 BEMIECTBA, JKEIAaTeTbHO HE CIMIIKOM BBICOKOW KOHIeHTparuu. Korma pacTtBop
MPOMUTAET KpaxMall WK MyJIpy B KOJIOHKE MPUMEPHO Ha MOJIOBUHY €0 BBICOTHI, BielTe 3—4 M
9uCcTOro pactBoputens. CMeCh pa3rOHUTCS IO BBICOTE KOJOHKH, CTaHYT OTYETIMBO BUIHBI
OKpaleHHble KoJbla. Mx OyAeT cToNbKO, CKOJIbKO BEUIECTB BXOJUT B COCTaB M3ydaeMOM CMeECH.
DTOT OMBIT XOPONIO YAAeTCs, B YAaCTHOCTH, C OKCTPAKTOM XIJIOpoduiia, €CIu B KauecTBE
PacTBOPUTEIISI B3AT YUCTHIM OCH3UH (HE aBTOMOOHMIIBHBIN, & OCH3MH-PACTBOPHUTEIID).

JIVY VIIAJI HA KPUCTAJIJL...

3aiiMeMcsl TeM, YTO MPUTOTOBUM MOIYIPOBOAHUK. OJIMH pa3 BaM 3TO yXke yAalloch — KOTAa
BBI TIPEBPATHIIH AIFOMHUHHUEBYIO JIOKKY B BBIMPSIMUTETH TOKA. Tereph OMbIT HE MEHEE UHTEPECHBIH,
U C TEOPETUYECKUMH MOsICHEHUAMU. CTaBUTh €ro JIydllle B XUMHUYECKOM KPY>KKE WJIH B IIKOJIbHON
naboparopuu, I He MOTOMY, YTO OIBIT OMACHBIN: MPOCTO AOMa y BAaC CKOPEE BCETrO HET TPeOyeMbIX
BEIECTB.

CHavania — mpeABapUTEIbHBIN OMNBIT. [[pUTOTOBETE pacTBOp HUTpATA WIIU alleTaTa CBUHIIA
M TIPOITYCTUTE Yepe3 HEero cepoBojopoi (padoraiite mox Tsroi!). BeimaBmmii ocamok cynbduma



cBuHIa PbS BEICYImUTE M TIpOBEpHTE, KaK OH MPOBOIUT dJICKTpHUecTBO. OKa3bIBACTCS, 3TO CAMBII
OOBIUHBIN U30JATOP. Tak MprUeM ke 31eCh MOTyIPOBOIHUKH?

He Oynem cmemmuTth C BBIBOJAMH, a TOCTaBUM CIIEAYIONINI, OCHOBHOM ombIT. s Hero
MIPUIETCS IPUTOTOBUTH PaBHBIE KOJTUYECTBA, CKaXkeM, 1o 15 mii, 3%-Horo pactBopa THOKapOamuia
NH,C(S)NH; u 6 %-Horo pacTBopa arerata cBuHIA. BoieiiTe 06a pacTBopa B HEOOIBIIION CTaKaH.
C nmoMoIbl0 MUHIETAa BHECUTE B PACTBOP CTEKJSHHYIO IJIACTUHKY M JIEPKUTE €€ BEPTUKAIBHO
(0o 3akpenuTe B TaKOM MojokeHuu). HanmeB pe3nHOBBIC MepyaTKu, HaJEHWTe B CTaKaH IMOYTH
JIOBEpXY KOHIEHTPUPOBAHHBIN PacTBOp WIENOYU (OCTOPOKHO!) U OYEHb aKKypaTHO pa3MeliaiiTe
CTEKJITHHOM MaJIOYKOM, CTapasiCh HE 3aJIeBaTh €10 TUIACTHHKY. Clierka moJIorpenTe pacTBOp — Tak,
4YTOOBI MOSBUJIICS Tap; MOMEIMIUBAHNUE MPOAOILKanTe. MUHYT uepe3 JecsaTh CTEKISHHYIO TIACTUHKY
AKKypaTHO BBIHBTE, BLIMOMTE IOJ] CTPyEeH BOABI U BHICYIIIUTE.

U B 3TOM citydae Bbl OTYUYWIH CyJIb(HI CBUHIIA — TaK B YeM K€ pa3Huia?

Bo BTOpoM ombITe peakiusi UIET MEIJIEHHO, M OCAJO0K BBIMAJaeT He cpa3y. Eciu BbI
HaO0JI0/1aJM 32 PACTBOPOM, TO 3aMETHJIM, YTO CHadalla OH MOMYTHENI U CTall IOYTH KaK MOJIOKO, U
JUIIH TTOTOM TOTEMHEN,— 3TO MPOMEXKYTOUHBIE COEIUHEHUs, pasliarasichb, 00pa3oBajd YEPHBIN
cynbhun cBuHna. M oH ocenaeT Ha CTEKJE B BHJAE TOHKON YEpHOU IUIEHKH, KOTOPask COCTOHUT M3
OYEHb MAJICHBKUX, PA3TMUYUMBIX TOJBKO IMOJ] MUKPOCKOIIOM KpUcTa/uioB. [lo3TOMY MileHKa KaXKeTcs
OYEHb IVIAJIKOM, IOYTH 3€PKAIBHOM.

[IpucoennanTe K TUICHKE JBA JJIEKTPUUECKUX KOHTAKTA M MpomycTuTe Tok. Ecnu cynbdua
CBUHIIA W3 TMpPEIbIAYIIETO OMBbITa BeN ceOs Kak IUAIEKTPUK, TO Temepb OH MPOBOAMUT TOK!
BxatounTe B 1ens ammepMmeTp, U3MEpPhTE TOK W TMOACUYUTANUTE COMPOTHUBIICHHE: OHO OKAXKETCA
BBIIlIE, YEM Yy METauIOB, HO HE CTOJNb Y OONBIIUM, YTOOBI CIy>)KUTb TMPEMSTCTBUEM IS
MIPOXO0KICHUSI TOKA.

[TomHecuTe K TUIACTUHKE 3aXCKEHHYIO JIaMITy COBCEM OJIM3KO M CHOBa BKIIFOUUTE TOK. BBI
cpa3y OOHapyXHTe, 4TO CONMPOTUBIICHUE CYyJIb(pHIa CBHHIIA pe3Ko ymaio. [[puMepHO Tak ke OyaeT
BECTH ceOsl uepHas MIIEHKa, €CIM €€ MPOCTO HarpeTh. Ho ecnu mpu OCBEIIeHWH W HarpeBaHUU
MPOBOIUMOCTb YBEIUYUBAETCS, 3HAUUT, Mbl UMEEM JIEJIO C MOJTYTPOBOAHUKOM !

Otyero ke y cynbduaa CBUHIIA Takoe CBOMCTBO? Mubl 3amucanu ero ¢opmyiny kak PbS,
OJIHAKO MCTHHHBIM COCTaB KPHUCTAJIOB 3TOr0 BELIECTBA HE BIIOJHE €l COOTBETCTBYET. HekoTopeie
COEIMHEHUS, CPEAN KOTOPBIX U CyJIb(GU CBHHIIA, HE MOJUUHSAIOTCS 3aKOHY MOCTOSHCTBA COCTaBa.
N Bce oHM — MOAYNPOBOAHUKHU. (DTO K€, MEXKIY MPOYUM, OTHOCUTCSA U K OKCHAY ATIOMUHMS,
BBIIPSMJISBILIEMY [T€PEMEHHBIHN TOK. )

B xpucramne PbS mopsmok pacmonoKeHUs 4YacTHIl JOJDKEH, Ka3aloch Obl, CTPOTO
noBTopsAThcs. Ho Hepeako Onaromapss TOMy, YTO KOHIIEHTPAlMd pacTBOPOB, W3 KOTOPBIX
KPHUCTAJLIBI IOTY4YEeHBI, KOJIEOTIOTCS, MOPSAOK HapymaeTcsi. Cka3bIBaeTCsl BIUSHUE TEMIIEPATYPHI,
Opyrux BHeMIHUX NpuyuH. Kak 661 TO HU ObLIO, B peajJbHOM KPUCTAIJIE COOTHOIIIEHHE aTOMOB CEpbl
M cBHHIA He ToyHO 1:1. OTKJIIOHEHHUS OT PTOTrO OTHOIIEHUS OYEHBL HEBEJIMKH, Bcero okojio 0,0005.
Ho u sToro nocrarouno, 4ToObl CBOMCTBA CYHIECTBEHHO U3MEHUIIHCH.

ATOMBI CBUHIIA U CEPBI CBSI3aHbI B KPUCTAJIJIE ABYMS SJIEKTPOHAMU: CBUHEIl OTJAET UX CEPE.
Hy a xorma cootHomenue 1:1 Hapymaercs? Eciu psmoM ¢ aTOMOM CBHHIIA HET aToOMa CEpBbI,
ANEKTPOHBI OKAXKYTCS  CBOOOJHBIMU—OHHU-TO U OyAyT CIYXUTh HOCHTEISIMH TOKa. A TaKHX
CJIy4aeB COBCEM HE TaK MaJio, Kak MOKeT nokasarbca. Koneuno, orHomenue 1,0005:1 noutu paBHO
€MHUILIE, HO €CJIM BCIIOMHUTh, KaK MHOTO aTOMOB B KpHCTAJIJIe, TO 3Ta HE3HAUUTENIbHAS pa3HUIIA
YK€ HE MOKaXETCA BaM TaKOUW MyCTAYHOM.

CocrtaB cynb(huaa CBUHIIA MOXHO PEryiIupoBaTh. HyHO 3TO 3aTeM, YTOOBI U3MEHSTH €T0
npoBoANMOCTh. Korjja aToMOB cepbl B KpUCTAIJIE CTAHOBUTCS OOJIbIIIE, TO MPOBOJUMOCTD MaJIaeT, a
KOTJIa X MEHbIIE, TO o0pa3yercs OO0ibIile CBOOOTHBIX 3JIEKTPOHOB, M MPOBOJAMMOCThH PACTET.
CnoBoM, MeHSII COOTHOILIEHWE AaTOMOB Cepbl M CBUHIA, MOXHO TMOJY4YUTh TpedyeMyro
MPOBOAUMOCTb. OIBIT 3TOT NOCTABUTH HEMPOCTO; €CIU Bbl HE PUCKHETE MPOBOAUTH SKCIIEPUMEHT,
[IOBEPHTE Ha CJIIOBO, YTO OH MOJYYaeTCs.

Bo3bpMuTe kBaplieByo TpyOKy U IOMECTHUTE B HEO JIOJOUKY C cynbhuaom ceunua. C apyroi
CTOPOHBI BBEIUTE B TPYOKY TaKylo K€ JIOJIOYKY CO CBHHIIOM U OYEHb CHJIBHO Harpeurte TpyokKy,



9ToOBI CBHHEN] Havan wucnapsatecs. Cymbdua B 3TOM ciaydae OyAeT MOrjomarhk NHapel, OH
000raTUTCs CBUHIIOM, H €T0 3JIEKTPOMPOBOAHOCTH 3HAYUTEIHLHO MOBBICUTCS.

Ocranoce JMIIb OTBETUTh HA BOMPOC, OTYETO CyNb(GWA CBUHIIA TaK UYyBCTBHTEIECH K
ocBeleHn0. CBETOBBIE KBAHTHI COOOIIAIOT SHEPTHIO ANEKTPOHAM, TPUUYEM B KKIOM KOHKPETHOM
ciydae HanOosiee YPGEKTUBHBI JIy9Hd ¢ ONPEISIICHHON JTIUHOW BONHBIL. J[ns cynbduaa cBUHIA —
3TO0 MH(]pakpacHoe TerioBoe u3nmyudeHue. [103ToMy-TO MBI U COBETOBaIM BaM IOJHECTH JAMITY
MOOJIIKE K TIJICHKE.

Mexny mnpoyuMm, B TPUEMHUKAX HHOPAKPACHOTO H3IIYYCHHS] U HCIOJB3YIOT OOBIYHO
MIPEKPACHBIH MMOITyTTPOBOAHUK— CYJIb(GUI CBUHIIA.

HEOBBIYHAS ®OTOI'PADUA
B ocHoBe (otorpaduueckoro mporecca Jexar mpe< BpalIeHUsS CBETOYYBCTBHTCIHHBIX
BEIIIECTB — TAJIOTCHUIOB cepebpa, yaie Bcero Opomuma. Haxomsch B CBETOYYBCTBHTEIBHOMN

OMYJIBCHH, OHM PaCIaJaroTCs TOJ JCHCTBHEM CBETa, M HAa OCBEUICHHBIX yYaCTKaX IOSBIISIOTCS
KPOXOTHBIE KPUCTAJUTMUECKUE 3apPOIBIIIN cepedpa.

A cepebpo — nparoueHHBI MeTall, Hy>KHBIH He TONbKO Uit (oTtorpaduu. M mosromy
WCCIIeIOBATENN HMIMYT TaKUE CBETOUYBCTBUTEIbHBIC BEIIECTBA U CUCTEMBI, KOTOPBIE HE COAEpIKAIN
061 cepeOpa. Ha sToM myTH ecTh W yJauHble HaXOJKH, HO TIOJHOIICHHOTO 3aMEHHUTENs TOKa He
HaizeHo. BrnpoueMm, mis HekoTopbix meneit dotorpaduro 6e3 cepebpa wiu moutu 0e3 cepedpa
YCIICITHO MCTONB3YI0T. M Takue HeoOBIYHBIE MPOLECCHl MOKHO BOCIIPOM3BECTH CAMOCTOSITEIHHO.
Bort Heckonbko mpuMepoB.

B 100 Ma nucTuimmpoBaHHOM BOJBI pacTBOpUTE 15T TUIOKO3BI M 2 T OUXpoMaTa aMMOHUS.
UucTyio TOHKYIO Oelyl0 TKaHb MPOMUTANHTE MPUTOTOBIEHHBIM PACTBOPOM U BBICYIIHUTE €€, HO
00s3aTeNIbHO B TEMHOTE, IMOTOMY YTO OHa CTaja CBETOYYBCTBUTECIBHOW, W B TEMHOTE K€
MPOIJIabTe YTIOTOM. 3apaHee MPUTOTOBBTE MPOSBIAIONINI pacTBop. OH cocTout u3 1 r HUTpaTta
cepebpa (oboiiTrck BoBce 0e3 coneit cepedpa He ynmaercs) u 10 Mt ykcycHO# kuciotsl Ha 100 M
BOJIBIL.

CnenaiiTe Ha KajdbKe PUCYHOK—TO HM300pakeHHE, KOTOPOE BBl XOTENIH ObI MEPEHECTH Ha
TKaHb. [lonouTe KanbKy MOBepX TKaHM W BhIHECHUTE Ha JHEBHOW cBeT. He Topommrtech; 4TOOBI
(OTOXMMHUYECKUH MPOLIECC 3aBEPUIMIICS, TOHATOOUTCS OKOJIO MATH MHUHYT, a TMPHU 3JIEKTPUIECKOM
OCBEILIEHUHU U TOTo Oousbiie. [[s mposiBieHUs1 OMyCTUTE TKaHb B MpPOsBIstomuil pactBop. [lomHas
TEMHOTA y>k€ HeoOs13aTebHa, JOIMYCTHMO cllaboe paccessHHOE OCBELICHHUE.

BricymmTe nposiBIEHHYIO TKaHb; HA HE TEMHO-KOPUYHEBBIA PUCYHOK.

B sTOM OmbITE BBl BOCIIOJIB30BAIMCH BOCCTAHOBUTEILHBIMUA CBOMCTBAMH TJIFOKO3bI — OHA
BOCCTaHABJIMBaJla XpOM B OMXpoMaTe aMMOHHSA. A TOT OUXpOMaT, KOTOpPbI HE BOCCTAHOBUWIICA,
BCTYNWJI B pEaKIHUI0 ¢ MOHAMM cepedpa W3 MPOSBHUTENs, 00pa3oBaJl OKpaIlIEHHOE COeIMHEHHE,
KOTOpO€ M OCTaJ0Ch Ha TKaHM, TaK KaKk OHO HepacTBOpUMO. I mockonbKy okpacka mosiBujiach Ha
HEOCBEIICHHBIX YYaCTKaX, BbI MOJYYHIN Cpa3y MO3UTUBHOE N300pakeHHe.

Jlpyroii BapuaHT 3TOrO Crocoda, Toxe ¢ OMXpoMaToM aMMOHHS, HO yKe 0e3 TIIFOKO3bI H,
4yTO BaxkHee, 0e3 cepeOpa gaxke B mposiBUTENE. [IpUTOTOBBTE SMYJIBCHIO, COCTOSLIYIO M3 JBYX
pactBopoB. IlepBsiii pactBop: 17 T cronsipHoro kies U 6 r kematuHbl 3aineite 100 Mi BOfwI,
nobaBbTe 3 MJI BOJHOI'O pacTBOpa aMMHUaka M OCTaBbTe Ui HAaOyXaHUs Ha CYTKH, a 3aTeM
HarpeBaiTe OKo0JIO yaca Ha BojsHOM Oane mpu 80 OC mo momHOTro pacTBOpeHms. Bropoii pacTBop:
o 2,5 r Guxpomara aMMOHHS U XPOMOKAJIMEBBIX KBACIIOB, 3 MJI BOJHOTO pacTBOpa amMmmuaka, 30 mi
Bozbl U 6 mu cnupra. Korma mepBblid pacTBOp OCThIHET IpuMepHO 10 S0°C, mpu 3HEPruYHOM
NEpEeMEIIMBaHUN BJICWTE B HErO0 BTOPOM pPAaCTBOP U TMOJYUYEHHYIO SMYJIBCHIO JBaKIbI
npopunbTpyiTe (JTyure—uepe3 Baty). [locTaBpTe €€ B TEMHOE MECTO, U CIAEAYIOIIYIO OINEpaInio
— HAHECEHHE AMYJIbCUU Ha METaJUIMYECKYIO, CTEKJISTHHYIO WM KePaMUYECKyl0 IUIACTHHKY —
MIPOBOANTE B 3aTEMHEHHOM ITOMEIICHUU.

[Homorperyto 1o 30— 40 °C sMynbcHIO HajJeTe TOHKON CTPYMKOM Ha YUCTYIO IUIACTHHKY,
MOKa4YMBaB €€, YTOOBl BBIPOBHATH CJIOW. MUHYT JAeCAThb-MATHAALATH MOCYUIUTE IJIACTHHKY,
KeNaTeIbHO TpU HEOONIBIIOM HArpeBaHWU, M, KaK W B MPEIBIAYLIEM OIbITE, IOJOXHUTE Ha
CBETOUYBCTBUTENbHBIM CJIOH KaJlbKy C u300paxeHueMm. llpmwxmuTte ee cTeksiioM, 4TOObI OHa



pacnpsMuiach, U ocBeTUTEe. Heckonbko MHUHYT Ha SpPKOM COJHIIE — TO, YTO HY)KHO, a €CIH
OCBEIICHNE MCKYCCTBEHHOE, TO BKIIOUUTE Ha 10 MMH HECKOJIBKO JIaMIl O0MIeil MOITHOCTBIO OKOJIO
2000 B, xenaTensHO ¢ pedIieKTopamH.

[IposiBnATH HagO cpa3zy, MHaYe XPOMOBBIE COJIM 3aAyOsT JKENaTUHY M TaM, I/l HE HaJo.
[IposiBuTens — 4yTh Temas, He 6onee 30°C, Boga. He3anyOneHHas jxelaTHHA B HEM pacTBOPUTCH.
A Te yuyacTKHM, B KOTOPBIX IO/ JI€HCTBHEM CBeTa OENKU JKEJATHHBI 3aTBEPJENIH, OCTAaHYTCS Ha
MTOBEPXHOCTH.

N300pakeHne MOJIydwioch HE OYeHb YETKUM. YUTOObI HCIpaBUTh 3TOT HEIOCTATOK,
OITyCTUTE OTIEYaToK B 1 %-HBI pacTBOp MHIMKATOpPA METHIOBOTO (PHOJIETOBOTO (MOXHO B3STh
pa3baBneHHble puosieToBble yepHuia). [IpomoiiTe muacTuHy B BoJiE M MPUCTYMANWTE K 3aKPETIICHUIO
B pacTBope: 5 r OuxpomaTra aMMOHHA, 2 T XPOMOKaJIMEBBIX KBacloB M 4 mi coupra Ha 100 mi
BO/JIbl; BpEMsA—TpHU-UeThIpe MUHYTHI. BricymuTe ¢ororpaduro Ha Bozayxe. s JONOTHUTENBHOTO
3aKpeIuIeHUs] CHUMKa MOXKHO HAarpeTh €ro HECKOJIBKO MUHYT B CYIIMJILHOM IIKa(y UM B TyXOBKE.

Crenyromyio Oeccepebpsnyto ¢ororpaduio caemaem Oosiee MPUBBIYHO — Ha Oymare.
[TpaBaa, Ha GUIBTPOBAILHOM; HO BCE PABHO—ATOT OIBIT IEMOHCTPAIIHOHHBIMH.

Kpy>ok Oymaru omycTure B pacTBop, coaepkamuid mo 20 mi 5%-HbIX pacTBOPOB KpacHOH
kpoBsiHoit comu K3[Fe(CN)s], ximopuna xeneza FeCl; u maseneBoii kucnorel H,CO4 (ocTopoxHO!).
[Iponurannyio Oymary U3BJIEKUTE U3 PACTBOpPA U BHICYIIUTE B TEMHOTE, 3aT€M IOJIOKUTE KAJIbKY C
PUCYHKOM U 3aCBETUTE COJIHEYHBIM CBETOM. JlamMIbl HaKaIuBaHUS AJIs 3TOW LIE€IN HE TOJATCS, a BOT
yabpTpaduoneToBas (KBapleBas) jamna nojaoier. OcBeneHHbIe MeCTa CTaHyT TEMHO-CUHUMH U3-
3a 00pa3oBaHUsl YK€ 3HAKOMOH BaM TypHOyJeBoW cuHH. [IposiBieHuss He HYXHO, a Jis
3aKpeIuIeHus MpoMoiiTe Oymary Bo/10, 4TOObI CMBITh BEILIECTBA, HE BCTYNUBIINE B PEAKIIHUIO.

N mocneaamii oneIT ¢ OeccepedpsiHOit Gpororpadueii. B omHom crakane pactBopute B 100
w1 Bojibl o 0,4 1 xyopuaa xenesa (I1I) u maseneBoit KMCIOTHL, B ApyroM—I1,4 T Xjopuaa Meau B
TaKkoM jxe KonuuecTBe Bojbl. CMemmaiite 10 mi nepBoro u 0,6 My BTOpOro pacTBopa, MponuTanTe
CMechbl0 (WIBTPOBAIBbHYI0 OyMary M BBICYIIUTE €€ B TEMHOTE. 3aroToBbTE€ MNPOSBUTENb: 3,5 T
MEJIHOTO Kyrnopoca, 17 T cerHeToBoi coJid (JIBOMHON HAaTPUEBO-KAJIMEBOM COJIM BUHHOW KUCIOTHI),
5 r enxoro Hatpa (octopoxHo!) Ha 100 mi Boabl u cMmemaiite ¢ 25 mia 40 %-Horo pacTtBopa
¢dopmanpaeruna. BHOBb 3acBeTuTe Oymary Ha COJIHEYHOM CBETE WM TOJ YIbTpaduosieToBoit
JaMIIOM uyepe3 KalbKy C PUCYHKOM; B OTJIMYME OT MPEbIIYLIEro ONbITa N300paKeHUs CIepBa He
BuaHO. OHO MOSABUTCS moOcie |5-MUHYTHOW BBIAEPKKH B INPOSBUTENIE M MPOMBIBKM B OOJBIIOM
KOJINYECTBE BOJIBL.

DTOT MpoLecC HECKOIbKO HAaloOMHUHAaeT cepeOpsiHylo QoTorpaduio, MOCKOIbKY B
CBETOYYBCTBUTEIBHOM CJI0€ TaKXkKe 00pa3yIOTCs HEHTPbl KPUCTAJUIM3ALIUHU, HO HE cepeldpa, a Mely;
OJTHAKO Meb OCaXKAajach HE M3 AMYJbCHUHU, KaK B OOBIYHOH (oTorpaduu, a U3 MpOSBIIAIONLIETO
pacTBopa.

BHUMAHUE, CKOPOCTb!

B xmmunueckoil Hayke ecTb oco0asi 00JacTh, KOTOpas M3ydaeT CKOPOCTH M MEXaHH3MbI
Pa3IMYHBIX PEAKINNA,— XUMHUECKasi KHHETHKA.

X0Ts XMMHYECKasi TEOPUSI MOKET OOBACHUTh MHOTO€, ITPEJICKA3aTh TEOPETUUYECKH CKOPOCTh
m000#1 peakuuu 1Moka Hedb3s. Ee W3ydaloT SKClepuMEHTalbHO, B J1a0OpaTopud, U IOTOM
pa3pabaTbIBalOT CIOCOOBI, KaK 3Ty CKOPOCTb M3MEHUThb. ECTh HEMano peakuui, BaKHbIX IJIs
MPOMBIIIJICHHOCTH, KOTOpBIE MIYT CIHMIIKOM MEIJICHHO, HYXKHO yMETh HX YCKOpsTh. [lpyrue
peaKIy, HAIPOTUB, IPUXOJUTCS. TOPMO3HUTH, [IOTOMY YTO OHU BPEIHBI.

CrnoBoMm, XuUMHYECKash KMHETHKa — S3KCIIEpUMEHTalbHas Hayka. B cmpaBemmmBocTu ee
3aKOHOB MOKHO yO€IUTHCS, IOCTABUB HECKOJIBKO HECIIOKHBIX OIBITOB.

Jlnst Hagasia y10CTOBEpPUMCS B TOM, YTO CKOPOCTb OJAHOU U TOM K€ PEaKLUH ACHCTBUTEIBHO
MOJET  W3MEHATBCS, U JIOBOJIBHO 3HA4YMTENbHO. (Bmpouem, 3TO MOXHO NpPEANONOXHUTh Ha
OCHOBAHMU HE XMMHYECKOI'O, a H3HEHHOT'O OIIBITA; K IMPUMEPY, MPOIYKTHl HA MOPO3€ MOPTATCS
MeIJICHHEE, YEM Ha jKape, IOTOMY YTO IPH Pa3HbIX TEMIIEpaTypax OJHU U Te ke OMOXMMUYECKHE
peaKIy UAYT C Pa3HBIMH CKOPOCTSMHU. )

Jli1sl IpOBEPKH MOBTOPUTE OMBIT U3 IIaBbl « XMMUUYECKHE Yachl», HO U3MEHSIMTE Ha 3TOT pa3



HE KOHIICHTpAIlMU BEIIECTB (ITO BaM yKe 3HAKOMO), a TeMrepatypy. Eciu 00a ncxoaHsix pactsopa
— cynbhaTta HaTpUs M Hojara Kajius ¢ CEpHOM KUCIOTOH — BBUIMBATh B BOJY CO JIBJIOM, TO
BPEMEHH /10 TOSIBICHUS CHHEH OKpAacKd NpPOHAET 3aMETHO OO0Jjbllle, YEM MPU HCIOJIb30BaHUU
TEIUION BOJBI. 3aMETHTE TOJBKO, YTO B OUYEHb rOpsYEH BOJIE OKpacKa HE MOSIBIIETCSA BOBCE, TaK KaK
OKpAILIEHHOE COEIMHEHUE HOJa C KpaXMaJloOM HEYyCTOWYHBO.

Wtak, BBl BBISICHWIM Ha OIBITE: YEM BBIIIE KOHIEHTPALUs M TeMIeparypa, TeM ObicTpee
unet peakuus. Ho HekoTopble peakuuy Ha MEPBBIA B3IV KaXKyTCs UCKIIOYEHHEM U3 IMpaBUIIA.
Bot npumep.

Haneiite B mpoOupKy Ha BBICOTY 1—2 CM YKCYCHOM KHCIIOTBI U OpOChTE B HEE€ HECKOJIBKO
KyCOUYKOB LMHKA. [[MHK Hano mpeaBapuUTENbHO OYMUCTUTH, MOTPY3HMB €r0 CEKyHJ Ha JBaauaTh B
pacTBOp COJSIHOW KUCIOTHI U IIPOMBIB BOJIOM,

VkcycHas KucioTa cialasi, U LHUHK PacTBOpSiETCS B HEH OYEHb MEAJICHHO — ITy3bIPbKU
BojiopoJa ene Bbaenstorcsa. Kak yckopurs peaknuto? Harpers pactBop. IlpaBuibHO. A Henb3s au
nHaue? IlocTynmuM Tak: MOHEMHOTY CTaHeM J00aBIATh B NMPOOMPKY UUCTYIO BOXY, KaXAbli pa3
XOpolIOo mepeMenivBasi. BHUMaTENbHO MOCAEAUTE 3@ My3bIpbKAMU. Y TUBUTENIBHOE JEJI0: KUCIO0Ta
y’ke paz0aBiieHa B/IBOE, BTPOE, a PeaKLUsi BMECTO TOTO YTOOBI 3aMeUIAThCS, UIIET Bee ObIcTpee!

Ecnu BbI cTaBUTE ATOT OMBIT HA 3aHATUSIX KPY’KKA, TO 3aMEHUTE IUHK MAJIEHBKUM KYCOYKOM
MarHueBOM CTPY>KKH U HUYeM ee He oOpabaTbiBaiiTe. C pa30aBiIeHHON yKCYCHOM KMCIOTOM MarHui
pearupyer erie SHepruyHee, YeM LIUHK.

Takoe «uckiIrOUeHNE» U3 MPaBUjIa CTAHOBUTCS MOHITHBIM, €CJIA €0 XOpOIo U3yunTs. Ham
OTIBIT C YKCYCHOM KHCIIOTOH OOBSICHSIETCS cieaytonmmM oopa3zoM. CKOpOCTh, C KOTOPOW IUHK HITH
MarHuii B3aMMOJEHUCTBYIOT ¢ KMCIJIOTOM, 3aBUCHT OT KOHLICHTPAllMd MOHOB BOJOPOJA B PacTBODE.
OTu MOHBI 00pa3ylOTCs NMPU PaCTBOPEHUHU B Boje Jt00oi kucinoTsl. Ho korma Boasl Mano, ciabas
YKCYCHasl KMCJIOTa HaXOAWUTCSA B PacTBOPE MOYTH UCKIIOYMTEIBHO B BUIEC HEAMCCOLMHUPOBAHHBIX
Mouteky. [lo mepe paz0aBieHust BOJOW Bce OObIlIEe MOJIEKYJI YKCYCHON KUCIIOTBI pacragaeTcsl Ha
HOHBI, U peakuus uaer Ovictpee. Ho eciam 1006aBUTH CIMIIKOM MHOTO BOJbI, TO peakiysi BHOBb
3aMEeUIUTCS, YK€ IO JAPYrod MpUYMHE: M3-32 CHUJIBHOTO pa30aBICHUS KOHIIGHTPALUS HOHOB
BOJIOpOJA OIATh YMEHBIINTCA. beicTpee Bcero pearupyer ¢ HUHKOM 15 %-Hast yKCycHast KUCIO0TA.

KoneuHo, Mbl pa3o0panu 3TOT ONBIT OTHIOAb HE Pajd TOTO, YTOOBI MPOCTO MOKAa3aTh,
KaKMMH HEOOBIYHBIMU OBIBAIOT XMMHUYECKHE MpeBpalieHus. Mbl XoTenu oOpaTUTh Ballle BHUMaHHE
BOT HA YTO: /ISl YIIPABJICHHUSI CKOPOCTBIO PEaKIMK 005A3aTEIbHO HAI0 3HATh, KaK OHA UJIET.

Besikas peakiysi HAUMHAETCS € TOTO, YTO MOJIEKYJIbI BEHIECTB CTAJIKUBAIOTCA IPYT C JPYTOM.
[TocmoTpuM, KaK HAUMHAETCS pEeaKLIUs.

Bo3pMuTe HEe OYEHb HIMPOKYIO CTEKISHHYIO TPYOKYy JUIMHOM B HECKOJIBKO JECSTKOB
CaHTUMETPOB U moadepute K Heil aBe npoOku, C BHYTpeHHEH CTOPOHBI, 0OpalleHHOH K TpyOKe,
BCTaBbT€ B 00€ MPOOKM MO HEOOJBIIOMY CTEKISIHHOMY CTEP)KEHbKY M HAMOTalTe Ha HHUX II0
Kycouky Barbl. OaMH  KyCOYeK
CMOYUTE  HECKOJBKMMHM  KaIlIsIMU

KOHLIEHTPUPOBAHHOU COJIAHOU
KHUCJIOTBHI, IpyTOi —
KOHIIEHTPUPOBAHHBIM pacTBOpoM

ammuaka. OJIHOBPEMEHHO BCTaBbTE
npoOKH ¢ BaTKaMH B TPyOKy ¢ obenx
KOHIIOB. Uepe3 HeCKOJIbKO MUHYT — B
3aBUCHUMOCTH OT JJIMHBI TPyOKHM—B
Hel, OmbKe K BaTke C COJISHOM
KUCJIOTOM, IIOSBUTCS O€Jloe KOJIBIO
xnopuaa ammorust NH4Cl.

OOBIYHO TPU  XUMHUYECKUX
peakuusx CMech IMepeMelIMBalOT, 4YTOObI Mmpolecc Iena ObicTpee. Mbl YMBIIIJIEHHO 3TOTO HE
CAeNand M HE TBITAINCH JaXXe MOMOYbh MOJIEKYJIaM BCTPETUTHCS—OHH JIBUTAIHUCH CaMH. Takoe
CaMOCTOSITEIIbHOE TIePEABMIKECHUE MOJIEKYJl B TOW IUIM WHOW cCpele Has3bIBalOT Au(y3Huei.




Hcnapsisick ¢ BaThbl, MOJIEKYJIbl OOOUX BEIIECTB MCIBITHIBAIN MUJIMAP/IBI CTOJIKHOBEHHUH B CEKyHAY
C MOJIEKyJIaMU BO3JyXa M JApyr ¢ Japyrom. M XoTs CKOpOCTb MOJEKYJ OYEHb BEJIMKA, OHA
WCYHCIISIETCS] COTHAMHU METPOB B ceKyHy, ipu 0°C 1 HOpManbHOM JaBIICHHUH CBOOOTHBIN MPOOeET,
T. €. paccTOsSiHME, KOTOpPOE YCIeBaeT MPONTH MOJEKyJa OT OJHOIO CTOJIKHOBEHMS 10 APYIoro,
coctaBisieT Juisl 3THX BemecTB Bcero okosno 0,0001 mm. IloaTOMy-TO aMMMak U XJIOPHCTBII
BOJIOPOJ (M3 COJITHOW KHCIIOTBI) TaK MEAJEHHO JBUTAIUCh B TpyOke. CTOnb k€ MENJIEHHO
pacnpocTpaHseTcsi IO KOMHATE C HEMOABUKHBIM BO3/IyXOM Iaxy4dee BELIeCTBO.

Ho otuero Genoe Koybll0 MOSBUIOCH HE mocepeauHe TpyOku? OTTOro, 4To MOJEKYJIbI
aMMHaKa MEHbIIE, OHH MPOJBHTAIOTCA 4epe3 Bo3ayX ObicTpee. Ecnm ke W3 TpyOKH OTKadaTh
BO3/1yX, TO MOJIEKYJIbl aMMMaKa M XJOPHCTOTO BOJOPOJA BCTPETATCS 4epe3 J0JIM CEeKyHIbl —
JUTHHA CBOOOIHOTO MpOoOera MOJIEKYJI 3HAYUTEIBHO YBEIUIHTCS.

CoBeryeM BaM CaMOCTOSITEJIBHO MPOBECTU HEOOJNBIIOE HUCCIIEOBAHUE, YTOOBI y3HATh, KakK
BIUSIOT Ha Judy3ui0 CHIIBI TSOKECTH W Temmeparypa. s 3Toro pacroyiaraiire Tpyoky
BEPTUKAJIbHO M HAKJIOHHO, a TaK)Xe HarpeBaiiTe OT/AeibHbIE €€ YacTH (BKJIOYas TO MECTO, IJe
oceJlaeT XJI0pua aMMOHMs). BbIBoibI monpoOyiiTe cienaTh CaMu.

Ot ra3oB nepeiinem k xuakoctsaM. B Hux auddysus uaer eme memiennee. [Iposepum 310
Ha OTIBITE.

Ha rnaznkyio u 4ucTy10 CTEKISIHHYIO IUIACTHUHKY KallHUTE PsIOM 10 HECKOJIBbKY Karesb Tpex
KHUJKOCTEH: B cepeiMHE — BOJbl, M0 OOKaM OT HEE — PACTBOPOB COJAbI U COJITHOM KHCIIOTHI.
XKunkoctn 10 Hayana OmbITa HE JOJDKHBI CONPUKACaThCs. 3aTeM OYEHb OCTOPOXKHO, n3beras
MepeMEIIMBaHus, TAJIOYKONW COEIMHUTE pacTBOPHI. J[0JIKEH BBIAEISATHCS TUOKCU YIIIepoJa, HO 3TO
MIPOU30MIET He cpa3dy. A KOrja ra3 HayHeT BBIACIATHCS, TO My3bIPbKH €r0 pacrojoXkarcs BIOJIb
TPaHUIIBI, pa3aelstomei oonactu nudy3un KUCIOTH M COMBI.

BmecTo combl M KHCIOTBI MOXKHO B34Th JBa JIIOOBIX PAacTBOPHMBIX B BOJIE BEILECTBA,
KOTOpBIE MIPU CMEUIMBAHUM OKPAIIMBAIOTCS WM JAIOT 0caJoK. BrpoueM, B TaKUX OMbITaX TPYAHO
n30exaTh IMOTOKOB JKUAKOCTH, HCKAXAIOIUX KapTUHY, IOITOMY JydYllle CTaBUTh ONBITHl B
3aryIlieHHBIX pacTBOpax. A 3arymarb UX MOKHO JKE€JTaTHHOM.

[IpurotoBbre 4 %-HBIN PacTBOp KEJIATUHBI, OMYCTUB €€ B rOpsAYYyI0 BOIY (HE KHUIISTHUTH!).
l'opsumii pacTBop HasneiiTe B MpoOUpPKY M, KOTZIa OH OCTBIHET, B IIEHTP MPOOUPKHU ObICTPO, OAHUM
JBYDKEHUEM, BBEIUTE MHMHLETOM KPUCTAJUIMK IE€pMAHraHara Kajus, MEJHOro Kylopoca WIn
JPYroro SIpKO OKpAIIEHHOTO M pPacTBOPUMOIO B BoJ€ BemiecTtBa. IIuMHIET cpa3y e BBIHBTE
OCTOPO’KHBIM, HO OBICTPBIM JBM)KEHHEM. B TeueHHe HEeCKOJIbKUX 4acOB MOXKHO HaOJIIOJaTh OYEHb
KpacuByl0 KapTHHY JudQy3un. PacTBopsieMoe BeIIECTBO pacHpoCTpaHsieTcss BO  BCeX
HalpaBJICHUAX C OJUHAKOBOM CKOPOCTHIO, 00pa3ys OKpaIIeHHYIO chepy.

C 3aryieHHbIM pacTBOPOM MOKHO IIOCTaBUTh elle OAuH onbiT. Hamelte ropsuunii
KEJATUHOBBIA pacTBOp B JIB€ NMPOOUPKH M J00aBbT€ B OAHY HEMHOIO pacTBOpa ILEIOYM, a B
npyryio — denondranenna. Korna conepxumoe mpoOUPOK 3aCTHIHET, MUHIETOM OBICTPO BBEAUTE
B IICHTP TEPBOM MPOOMPKU Kycodek TabneTku QeHondranenHa, B IEHTP BTOPOH — KOMOK
KaJbIIMHUPOBAHHOM conbl. B 00oux ciydasx MOsBHUTCS MajMHOBas okpacka. Ho 3amerpTe: BO
BTOpOH MNpOOMpPKE OKpacka pacmpocTpaHsercss ropa3no Obictpee. HWoHBI ruapokcuaa,
o0Opa3oBaBIIMeCcs MPHU ITUCCOLHUAINU IIETIOYH, HAMHOTO MEHBIIIE U JIeTYe CIOXKHOW OpraHn4ecKoi
MOJIEKYJIbI (heHOI(TaenHa, U IOATOMY OHU JABUXKYTCSI B pacTBOpe ObICTpee.

[lepeiinem Tenepb K TBEpABbIM BellleCTBaM. B peakuusix MeXay HUMH (MU MEXIY TBEPAbIM
BEIIECTBOM C JKUAKOCTBIO JIMOO ra3oM) MOJIEKYJIbl MOTYT CTAJKHBATHCSA TOJIBKO HA IOBEPXHOCTH.
UYem Oompllie MOBEPXHOCTH pasjiena, TeM ObICTpee MAET peakius. YOenumcs B 3ToM. JKene3o Ha
BO3Ayxe He roputT. OJHAKO 3TO CHPaBEUIMBO TOJIBKO AJIS Kele3HbIX npeameTroB. Hampumep, y
I'BO3JCH IOBEPXHOCTb COIPUKOCHOBEHHUS C BO3JyXOM HEBEIMKA, pEaKUus OKUCICHMS HIET
CJIMIIKOM MezJIeHHO. JKene3Hble ONUIIKU PearupyroT ¢ KMCIOPOJOM HaMHOIO OBICTpee: Ha XOJIONy
paHbllle TNPEBpAIlAlOTCA B pXKaBUMHY, a B IUIAMEHM MOTYT M 3aroperbcs. Menpuailinue xe
KPYITMHKH CIIOCOOHBI BCIIBIXHYTh BOOOIIE O€3 HarpeBaHus. Takoe »Kene30 Ha3bIBalOT MUPO(OPHBIM.
Ero HeBO3MO)XXHO HacTpyrarth @K€ CaMbIM MEJIKMM HANWIbHUKOM, TaK YTO IOIy4arT €ro
XMMHUYECKHM ITyTeM, HallpUMep, pasiiaras cojb LIaBEJIEBONH KUCIOTBI—OKCAIaT Keje3a.



CMmernraiiTe BOJHBIE PACTBOPBI KaKOW-THOO COJHM ABYXBAJIECHTHOTO JKeJe3a, Hampumep
JKEJE3HOr0 Kymnopoca, M IIABEJEBOM KHUCIOTHI WM €€ pacTBOpUMOMl conu. JKenTelil ocanok
OKcaylata jkene3a OT(QUIbTPYHTE U 3allOJIHUTE WM HpoOMpKYy HE Oojiee yeM Ha MATYH 4acTh
oOwvema. HarpeiiTe BemecTBo B MIaMEHU TOPENKH, MPU ITOM JIEPKUTE MPOOUPKY TOPU30HTAIBHO
WIM 4yTh HAaKJIOHHO, OTBEPCTHEM BHHM3 U B CTOPOHY OT ce0s. Bpensromuecss Kamiu BOIbI
CHUMaiiTe >XrytoM ¢QunsTpoBaibHOW  Oymarum wiu BaTod. Korma okcamat pasnoxurcs u
MIPEBPATUTCS B YEPHBIN MOPOIIOK, 3aKPOHTE MPOOUPKY U OXJIAIHTE €e.

[ToHeMHOTY U OYEHb OCTOPOKHO BBICHINANWTE COJAEPKUMOE MPOOUPKU HA METATTNYECKUI
WK acOECTOBBIH JIMCT: MOPOIIOK OYAET BCIBIXUBATh SIPKUMHU UCKpamMH. OCOOEHHO 3(PPEKTEH OIBIT
B 3aTEMHEHHOM IOMEILICHHH.

Baxxnoe npenynpexaenue: nupodopHoe Kejle30 Heab3s XPAHUTh, 3TO MOXET MPUBECTU K
noxkapy! [lo okoHUaHUM OMBITa MOPOIIOK 00S3aTENILHO MPOKATUTEe Ha BO3AyXe WM oOpaboTtaiiTe
KHCJIOTOH, 4TOOBI HE OCTAJIOCh HECTOPEBIIMX YACTHIl — OHU MOTYT CAMOBOCIUIAMEHUTHCSL.

Jlanee uccnenyeMm, Kak BIUSET pa3Mep MOBEPXHOCTU TBEPJOTO BEIIECTBA HA CKOPOCTh €T0
peakuuu c KHUAKOCThI0. Bo3pMHUTE /1Ba OJMHAKOBBIX KyCOYKa MeJla M OAMH U3 HUX PA30TPUTE B
nopomok. [Tomectute 00a oOpasia B mpoOUpPKU U 3aleiiTe OJWHAKOBBHIMH OO0BEMaMHU COJSTHON
KHCJIOTHL. MenKopa3apoOIeHHBIN Me, KaK M CJIEJ0BaI0 0XKHIATh, PACTBOPHUTCS TOpa3o ObIcTpee.
Eme oauH Kycouek Mena MOMECTHTE B MPOOUPKY C cepHOil kucinoToi. HauvaBmiasics .Obuio
SHEPrUYHas Peakiys BCKOpE 3aTHUXAET, a 3aTeM M BOBce Mpekpariaerca. Otuero xe? Benp cepHas
KHCIIOTa HE cllabee CONSIHOM. .

[Ipu peakmuu Mena ¢ CONSHOW KHUCIOTOW oOpasyercs xiopua kambituss CaCl, xotopbrit
JIETKO PacTBOPSIETCS B BOJIE U HE MEIIAET MPUTOKY K MOBEPXHOCTU MEJA HOBBIX MOPLMMA KUCIIOTHI.
[Ipu B3auMonelcTBUN C CEPHOI KUCIOTON nostydaercs cyibgar kaabius CaSO4, a OH 0OYeHb II0X0
pacTBOpsieTCsl B BOJE, OCTaeTCS HA TMOBEPXHOCTH MeNla M 3aKpbIBaeT ee. UTOOBI peakius moluia
Jlanpliie, HaJl0 BPEMsI OT BPEMEHHM OYMILATh MOBEPXHOCTh Meja WM 3apaHee NpPEeBpaTUTh €ro B
MOPOIIOK. 3HaHWE TaKUX MOAPOOHOCTEH Mpoliecca OUYeHb BAXKHO JJII XMMUUYECKON TEXHOJIOTHH.

N eme onun omnbit. CMemaiTe B CTYNKE J1Ba TBEPIAbIX BELIECTBA, AAIOIIUX OKpAIICHHbIE
MPOAYKTHl PEAKUMHU: HUTPAT CBUHIIA U MOAWJ KW, KEJIE3HbIM KyNOpOoC W KPAaCHYIO KPOBSHYIO
COJIb, ¥ T. I.— U pa30oTpUTE cMech NecTUKoM. [locTeneHHo, o Mepe pacTupaHus, CMECh HAUHET
OKpaIlIMBaThCsA, TaK KAK MOBEPXHOCTh B3aMMOJEHCTBMS BEIIECTB BCE yBenuuuBaercs. Eciaum ke
HaJIUTh HA CMECh HEMHOI'O BOJbI, TO Cpa3y IMOSBUTCS MHTEHCUBHAs OKpacka — BEIb B PacTBOpE
MOJIEKYJIbI IEPEABUTAKOTCS 3HAUUTEIIBHO JIETYE.

W B 3akiarodyeHHE OMNBITOB IO KHWHETUKE IIOCTaBUM KOJIMYECTBEHHBIM OSKCIIEPUMEHT;
€IMHCTBEHHBIN MHCTPYMEHT, KOTOPBIA MOHAAOOUTCS,— 3TO CEKYHJIOMEp WJIM Yachl C CEKyHIHOM
CTPEKOM.

[Ipurotossre 0,5 1 3%-HOrO pacTBOpa CEpHON KUCIOTHI (JIUTh KUCIOTY B BOAY!) U CTOJIBKO
xe 12%-Horo pactBopa Tuocyibdara Hatpus. [lepen pactBopenuem tuocynbdara 1006aBbTe B BOAY
HECKOJIBKO Kalelb HalllaTBIPHOTO CIHMPTA.

Ha nBe mununapuyeckue CKISHKHM (CTakaHbl, CTONKHK) BMecTUMocThio 100 My HaHecute
MeTKd Ha ypoBHe 50; 25; 12,5 u 37,5 mu1, mociaeaoBaTenbHO pa3aeisis BeIcoTy nomnosiam. [lomeTsTe
CKJISIHKU M HAJIEUTE B HUX JJO BEPXHUX METOK (50 MII) MPUTOTOBICHHBIE PACTBOPBI.

OObIuHBbIN TOHKUN cTakaH BMeCTUMOCThIO 200 niu 250 MiT mocTaBbTe HA TEMHYIO Oymary u
BbUICHiTE B HEro pacTtBop THOCyibdaTa, a 3areM — KHcIoThl. Cpa3y 3aMeTbTe BpeMs u
MepeMeNIuBaiTe CMECh B TEYCHHE OJHOW-ABYX CEeKyHZ. UT0oOBl HE pa30WTh CTakaH, JIydlle
II0JIb30BAThCS JIEPEBSIHHON Majoukod. Kak TONbKO pacTBOp HAYHET MYTHETh, 3allUIIMTE BpPEMS,
npouieaiee ¢ Hayaia peakiuu. OnbIT yA00HO TPOBOAUTH BABOEM: OJUH CIEIUT 3a yacaMH, Ipyroi
CJIMBAET PAacCTBOPBI M CUTHAIIM3UPYET O IOMYTHEHHH.

BriMoliTe cTakaH M TPOBEIUTE OMBIT €Ie TPHXKIBI; PAcCTBOP THOCYJb(]ara HanmWBanWTe B
cTakaH 110 TpeTheit (37,5), Bropoit (25) u mepBoit (12,5 M) METOK, TOMUBast KaXAbli pa3 BOAY 10
BepXHero neieHus. KomuuecTBo KMCIOTHI BO BCEX OIMBITaX OCTAETCS MOCTOSHHBIM, U 001U 00beM
pearupyroiei cmecu Bceraa paseH 100 mi.

Tenepy HauepTuTe TpaduK: Kak 3aBUCUT CKOPOCTh pEAKUUU OT KOHIIEHTPAIUH



tHocynb(paTta. KoHIeHTpanuio ymoOHO BBIpa3WTh B TPOHM3BOJBHBIX eauHMIAX: 1, 2, 3 u 4.
Otnoxute ux Ha ocu abcuucc. Ho kak moacuuTaTh CKOPOCTh peakiuu?

To4HO 3TO caenaTh HENb3s XOTS Obl IOTOMY, YTO MOMEHT IOMYTHEHUSI MBI OIIPE/IEIIsieM Ha
rlia3, B M3BECTHOM Mepe cyObeKkTHBHO. K TOMy jke TOMyTHEHHE TIOKa3bIBaeT TOJBKO, YTO
MeJTbYaiIe YacTHIIBI CePhbl, KOTOPBIE BBIICISIOTCS B XOJ€ PEaKIUH, TOCTUTIN TaKOro pa3Mmepa,
YTO UX MOXHO 3aMeTuTh. M Bce ke, 32 HEMMEHHEM IIy4Illero, MPUMEM Hadajao MOMYTHEHHUS 3a
OKOHYaHHWE pPeaKuu (YTo, KCTaTH, HE OYCHb JAJIEeKO OT UCTHHBI). ClenaeM emie 0JTHO JOMyIICHHUE:
CKOPOCTh peakIMi OOpaTHO MPOIMOpPIMOHANbHA €€ MpoJoukKuTenbHoCcTU. Ecnu peakmus mwa 10
CEKYH/I, TO OyJIeM CUMTaTh, 9TO CKOPOCTh paBHa 0,1. OTI0XKHUTE CKOPOCTH HA OCH OpPJIMHAT.

UYerplpe ombITa Nany 4YeTbIpe TOYKHM, IATasgs — Hayajo KoopAuHAaT. Bce mATh TOUEK
PacIIoIOkKaTCsl IPUMEPHO HA OJAHOMU NPsAMOM. Ee ypaBHEHHE 3alMCBhIBACTCS TaK:
=k [Na28203]

I7Ie V — 3TO CKOPOCTh PEAKIIMH, KBAJAPATHBIE CKOOKU - MPUHATOE B XUMHUYECKON KUHETUKE
0003HaYeHHE KOHIIEHTPALIUH, & K — KOHCTaHTa CKOPOCTH, KOTOPYIO JIETKO HallTH U3 rpaduka.

Ho ckopocth peakiuu OJKHA 3aBUCETh M OT KOHIICHTPAIMHM CEPHOU KUCIOTHI. OcTaBisis
KOJMYECTBO THOCYJb(aTa HEM3MEHHBIM U Pa30aBIIsisi CEPHYIO KUCIIOTY, IPOBEPHTE, KAaK U3MEHSAETCS
CKOpOCTh peakiuu. Kak Hu cTpaHHO, OHA HE MEHseTCs !

Takue cmyyau He peKOCTh. B HalieM ombiTe UAET CIOKHAS Peakiys, U ee MPOayKT—cepa
BBIJICIISICTCST HE Cpa3y MPH HEMOCPEJICTBEHHBIX CTOJIKHOBEHHUSIX MOJICKYJ THOCYIb(aTa U KUCIOTHI.
U BoOOGI1€ peakiuii, rae NpoayKThl MOMYyYaloTCs Cpa3y, HE TaK YK MHOTO.

B cioxHBIX mOCHIEIOBAaTENBHBIX pEAKIMSIX Kakas-TO CTaaus TMPOTEKAeT MEIJICHHEE
ocTaJbHBIX. B Hamem ciayyae — mocnenHsis, B KOTOpoil U oOpasyercs cepa. IMEHHO ee CKOpPOCTh
MBI, TI0 CyTH JieJia, U U3MEPSIIH.

NCKYCCTBEHHOE BOJIOKHO

B nocnennue necsaTwieTus XMMUYECKHE BOJIOKHA OYKBajIbHO 3aBoeBayii Mup. M xoTs mo-
MIPEKHEMY CEIOT XJIOTMIOK W JIeH, Pa3BOMAAT OBEIl U KO3,—Jaxe K TPaJAULIHUOHHBIM HATYpaTbHBIM
BOJIOKHaM JTOOABIISIFOT MUCKYCCTBEHHBIC M CHHTETUYECKHUE /ISl TIPUIAHUS MPOYHOCTH, HAPSTHOCTH,
HECMUHAEMOCTH U JIPYTUX IOJIE3HBIX CBOMCTB. HakoHel, A 5KOHOMUU HATypaJIbHbIX BOJIOKOH...

[IpuroroBUTH CaMOCTOSATENBHO CaMble PACIPOCTPAHEHHBIE HBIHE XMUMHUUYECKHE BOJIOKHA —
MoTMaMHUIHbIC (THIIAa KampoHa) W MoJaudUpHBIC (THUITA JiaBcaHa) OyIeT, MOXKalyH, CIOXHOBATO.
OcTtaHoBMM CBOW BBIOOp HA MEIHO-aMMHAYHOM BOJIOKHE. OTO OJHO U3 CaMbIX MEPBBIX
HCKYCCTBEHHBIX BOJIOKOH, CHIPHEM [IJISl HETO CIYXKHUT LIEJUTI0NI03a, HAIPUMED, U3 ONMMUIIOK M JPYTHX
OTXOJIOB JIECHOW MPOMBIIUIEHHOCTH. MeaHoaMMHayHOE BOJIOKHO NPUMEHSIOT U celdac — B
KOBpPOTKAaueCTBE, Ha TPUKOTAXKHBIX (abpukax, HO TOpa3fo peke, YeM paHblle, MOTOMY 4YTO
MOSIBUIIMCH O0Jiee TPOYHbIE U JelieBble BONIOKHA. OIHAKO ISl CAaMOCTOSITENILHOTO AKCIIEPHUMEHTA
yaoOHee 00beKTa, MoXKaIyl, He HAaWUTH.

HckyccTBeHHBIE BOJIOKHA (OPMYIOT U3 BS3KUX MPSIAUIBHBIX PACTBOPOB, MPOJABIMBAS UX
CKBO3b y3KHe OTBepcTHss — (Quiibephl. [Ipu 3ToM pacTBOpeHHas KieTyaTKa BbIAENSETCS B BUIE
HUTeW. B HaileM ciydae OCHOBY pacTBOpa COCTaBIIIET COCAMHEHUE MEIU C aMMHUAKOM, UMEIOIIIEe
obmyto ¢opmyny [Cu(NH3),)(OH),. UToObl mNpUTOTOBUTH TaKOW pacTBOp, MPEXKIE BCETO
3amacurech oCHOBHBIM kapOoHatoMm menu Cu(OH),COs. Ecnu HeT ToTOBOM CONU, MPUTOTOBHTE €€
MPOCTEHUIIIUM CTIOCOOOM — CJIEHTE BOJHBIC PACTBOPHI MEAHOTO KyHopoca M KaJdbIIMHUPOBAHHOM
(cTupanbHOI) COMbl, TPOPHUIBTPYHTE OCATOK U BHICYIIIUTE €TO.

B cxnsHKy ¢ y3kuMm ropuabimikoMm Hanedte 20 ma 25%-Horo pactBopa amMMmHaka (Jrydiie
JieNiaTh 9TO TOJ TATOH WM Ha CBEXEM BO3AyXxe) W M00aBbTe 2 T OCHOBHOTO KapOoHaTa MeEu.
3aKpbIB CKIISIHKY PE3MHOBOW MPOOKOH, B30OJATAaHTE CMeECh, YTOOBI MOJY4YWIach TEMHO-CUHSS
OJIHOPOJIHAS >KUJIKOCTb. JTO METHOAMMHUAYHBIM pacTBOp. ¥ HETO €CTh OYEHb BAXKHOE CBOWCTBO: OH
CIOCOOCH PacTBOPATH MEIITIONO03Y (KJIETUATKY).

K nByM HeOONBIIMM CKIITHKaM MOJ0EpHUTE PE3MHOBBIC MPOOKU U pasiieiiTe B 3TH CKISHKU
TEMHO-CUHUH pacTBOp. B onHy Opocaiite MaqeHbKUMHU KyCOUYKaMH alTeYHYIO XJIOMYaTOOyMaKHYIO
Bary; OpOCHUB OYEpEIHYIO TIOPIIUIO BAThI, 3aKPOMTE CKISTHKY IPOOKOW M B30OJITAlTE COACPKUMOE.
Bo BTOpOI1 CKIISIHKE TOYHO TakK ke, MaJeHbKUMHU KyCOYKaMH, paCTBOpUTE OENTyI0 IPOMOKATEIbHYIO



i QuiIbTpoBadbHyt0 Oymary. I B TOM M B JpyroMm ciay4yae JOJDKHBI IOJIyYUTbCS BSI3KHE
pacTBOpel, IO TyCTOTE€ HAllOMHMHAIOIIKME cHpol. M3 HUX MOXKHO BBIICINTH KIETYATKY,
COCTAaBJISIIOLIYI0 OCHOBY BOJIOKHA. YTOOBI yJOCTOBEpUTHCS B 3TOM, HAJIEWTE B CTaKaH
pa30aBIeHHBIM YKCYC M MO KalulsiM HpuOaBisiiiTe 1r000M M3 NpAIWIBHBIX PacTBOPOB. XJIOMbS
KJIETYATKH BBIIAAYT B OCAJIOK.

OpnHako U3 XJIONbEB NPSDKY HE MPUroTOBUTH. Kak »ke moiayuyuTs U3 pactBopa HUTH? Tak xe,
KaK Ha 3aBOJIe — IIPOJaBiMBasl pacTBOpP 4epe3 Y3KO€ OTBEPCTUE, MPUYEM B PacCTBOpP CEPHOM
KHUCJIOTBl — B HEM (UKCHpyeTcsl opMa HUTH.

UTo0Bl MOCMOTPETH, KaK 3TO MPOUCXOJUT, MMOCTaBbTE TaKOM OMNBIT: B cTakaH ¢ 10%-HbIM
pacTBOPOM CEpPHOM KHUCIJIOTBI KamapuTe W3 MUIETKH MEJIHOAMMHAuYHbI pacTBOp BaTbl WU
MPOMOKAaTeNbHOM Oymaru. YacTh pacTBopa OyIeT OITycKaTbCs Ha JHO, OCTaBIss 3a COOOM
Onectauryto HUTh. IlompoOyiiTe yXBaTuTh 3Ty HUTh HMHHLETOM M OCTOPOXHO BBITSAHYTH €€ W3
CTakaHa. JDTO M €CTh HACTOsIIEe MEAHOAMMHUAYHOE BOJIOKHO. IIpaB/ia, HUTH MosyunsIach He OYEHb
poBHO#. Ho 3T0 nmomnpasumo. TonbKO CTaBUTH OMBIT HAJ0 BABOEM: OJUH OyAeT (opMoBaTh HUTH, a
JIPYTroil U3BJIEKATh €€ U3 pacTBOpa.

Wrny oT MEAULMHCKOTO LINPUIAa BCTABbTE 110 BO3MOXXHOCTH IJIOTHEE B PE3UHOBYIO TPYOKY
C TOJICTBIMH CT€HKaMu. B TpyOKy HazeiiTe NpsSAWIbHBIA pacTBOp, 3aKpoWTe ee MpOOKOW |
NIOTPY3HUTE HUIVIy B BAHHOYKY WJIM KIOBETY C PacTBOPOM CEPHOM KMCIOTHI. Bam ToBapuin noinkeH
CTOATH C MUHIIETOM HaroToBe: Bbl OyJ€TE C)KUMATh MOCTENIEHHO TPYOKY, @ OH MOAXBATUT MUHIIETOM
00pa30BaBUIYIOCS HUTh U MPOTSHET €€ Yepe3 pacTBOP, HAJUTHII B BAHHOUKY.

' Takon OIIBIT ocJIe
HEOOJBIION TPEHUPOBKH OOBIYHO
ynaetcsi xopomo. s ymobctBa
nornpooyiTe HaMaTbIBaTh
MOJIyYEHHYI0 HUTh Ha KaTyUIKY.
Bmecto pe3nHOBOM TpyOKH MOMXHO
B3SITh OOJBIION HIMPHI] UM CTapbIi
BEJIOCUIIETHELIA HACOC.

M BHCKO3HOE, M aIeTaTHOE
BOJIOKHO MOJIy4alOT NPUMEPHO TaK
xe, TOJBKO Ooepyr  npyrue
pacTBOpPUTENIN Il KJIETYaTKH. Bo
BCEX  CllydasgXx €€  MOJIEKYJIBI
pacrosiaratorcsi TakuM o0pas3oM, 4To

o0pa3yeTcst OpUeHTUPOBAHHAS HUTb.

N3 HuTH, BaMH TOJIy4YEHHOW, HE COTKAaTh, HaBEpHOE, W Iaroyka. Ho Mbl Kk 3TOMy U He
CTPCMUIIUCD. OTtoT pasaci KHUTM Ha3bIBACTCS, KAaK Bbl IIOMHUTC, «CBouMu rjiiazamMmn», a Bbl H
BIIPSIMb YBUJENIM COOCTBEHHBIMH TJla3aMHU, KaK W3 HEB3pauHOIl OyMaru, pacTBOPEHHON B TEMHO-
cuHel KHUIKOCTH, TOJYUNJIACh KpaCHuBad HICJIKOBAd HUTh.

XUMHWYECKHI CTOPOX
Bepxnaa membpana Bor ¥ mocnenHuii oneIT B HauIEH
A kaure. OH, HaBepHOE, HECKOJIBKO
'—} oA e CIOXHEE MNpeAblaymux, NOTOMY YTO OJIA
03-05mM / : HEro MPUAETCS CaMOCTOSITEIIBHO
/ - U3TOTOBUTh HEOONbIIONW mpubop. Mbl
Ha3BaJIM €ro XUMHUYECKHM CTOpPOXKEM, a
ShexTpoAuT ' Oonmee  cTporoe ero Ha3BaHUE —
' 17 : ﬁvaq:mo&:e XEMOTPOHHBIN JaTYMK. XEMOTPOHUKA —
/ eKapoyel HOBasi OTpaciib HayKH, OHAa BO3HUKJA Ha
P2-3un Hixag MEMDpanE. CTBIKE DJIEKTPOHUKH M XUMHH. B oTiamune

OT JJICKTPOHUKHN OHa U3y4dacT NPOLECCChHI B
KHUIOKOCTHU, TI'AC NEPEABUIAIOTCA HNOHBI. Tak Kak HWOHBI HAMHOTO TSDKeEJee 3JICKTPOHOB, TO



XEMOTpPOHHBIE TPOIECCH MIyT MeuieHHee. Ho mameko He Bcerma OBICTpOIEHCTBHE — camoe
rJIaBHOE. XEMOTPOHHBIE YCTpPOWCTBA OYEHb HANEXKHBI, MM YK€ celdac HaxoAsIT MHOTO
IIPUMEHEHHH.

Pazymeercs, HacTosAIIME XEMOTPOHHBIE MPUOOPHI CIOXKHBL. M BCe K€ BbI MOXKETE CleaTh
MOJIEJIb OJIHOTO TaKOTO YCTpoiicTBa — pAartuuka. [Ipexkae Bcero, JIFOOOMBITHO MOCMOTPETH, Kak
paboTaroT XeMOTPOHBL. A BI0OABOK 3TOT JAaTYUK HaBEPHSKA COCITY KHT BaM JOOPYIO CIIykOy.

CHauana M3roTOBbTE MIJIMHIPUYECKUN Kopiryc. Jlydiie Bcero Obu1o OBl BBITOYHTH €r0 U3
OprcTeKia Ha TOKApHOM CTaHKe, HO ATO HE 0053aTeIbHO; KOPITYC MOKHO U CKJICUTh U3 OTIEIHHBIX
IJTACTUHOK OPI'CTEKJIa, B TOM CIydae OH OyleT MpsMOyroibHbIM. [IpruMepHbIi TuaMeTp Kpyriaoro
kopnyca—40 MM, a Bbicota okosio 20 MMm. C TOpHOB LMJIMHIpa HAA0 BBITOYUTH ABE IOJOCTH
NIyOMHON OKOJIo 5 MM m auamerpoMm 30 MM, Tak 9TOOBI MEXIy HUMH OCTalach TOJICTOCTCHHAs
nepembluka. HemocpencTBEHHO TOJ TMEPEeMBIUYKON MPOCBEPIUTE TOPU3OHTAIBLHO OTBEPCTHE
IUaMeTpoM 2—3 MM JUIsl 3aJIUBKU JJICKTPOJIUTAa U MOJOEPUTE K STOMY OTBEPCTHUIO TUIOTHYIO
MpoOKy. 3aTeM ¢ MPOTUBOMOJIOKHOM CTOPOHBI KOPITyca MPOCBEPIUTE OJHO MO APYTUM eIle TpU
OTBEPCTHS JJIS DJEKTPOAOB AMAMETPOM UyTh OOJbIIe MWUIMMETpa. L[eHTpanbHBIA 3JIEKTPOX
JOJKEH HaXOJUTHCS B MIEPEMBIUKE, BEPXHUN U HIDKHUN — B COOTBETCTBYIOILIUX MOJIOCTSIX.

B kadecTBe 2JIEKTPOIOB BO3BMUTE TOJICTHIE TPUQEITH TSI [IAHTOBBIX KapaHamieid. Te Mecra,
rae rpudenu BBIXOAAT U3 KOpIyca, HAJO0 3arepMeTU3HpoBaTh KakuM-1ubo kieem. Korma kieit
BBICOXHET, B TIEPEMBIUKE TMPOCBEPJIIUTE BEPTUKAIHLHO OYE€Hb TOHKOE CKBO3HOE OTBEPCTHE
nuameTpoMm He Oonee 0,5 mm. BwiOupast ans Hero mMecto, UMEHTE B BUAY, YTO 3TO OTBEPCTHE
00s13aTeIHbHO JIOJDKHO IPOUTH YEPe3 CPEIHUM TPUGETb-2TIEKTPOI.

[Tpubop yxe moutu rotoB. OCTANOCH TUIIb TPUKICUTh K HEMY CBEPXY M CHU3Y IO TOHKOI
MeMOpaHe M3 TOro &€ OpPrcTekiia, ToJbko Hebombmoi Tommuabl (0,3— 0,5 mm). [loka npukiieiite
TOJIKO HIDKHIOIO MEMOpaHy.

Teneps 00 anexTponure. B nonosune crakana Boasl pactBopute 20—30 r nonuaa Kaius, a
3aTeM, clierka MOJOTpeB pacTBoOp, AoOaBbTe okoso 1 T ioma. Yepez OokoBoe, Oosiee MIMPOKOE
OTBEpCTHE 3AJTICUTE ATOT AIIEKTPOJIUT BHYTPh JAATYMKA, B HIDKHIOIO TOJIOCTh, CIE/S 32 TEM, YTOOBI
HE OCTaJloCh BO3AYIIHBIX Iy3bIPHKOB. Jlerde Bcero MHpPOBECTH 3Ty OMNEPALUI0 MEIUIUHCKUM
mmpuiieM. Korya 3anoaHUTCSI U BEpXHSSI TIOJIOCTh, MPUKJICHTE BTOPYIO MEMOpaHy U OKOHUYATEIHHO
3arepMeTU3NpyiTe KOpIycC, IS Yero BCTaBbTE€ BO BIYCKHOE OTBEPCTHE 3apaHee MPUTOTOBICHHYIO
poOKY U THIATEIHHO 3aJICHTE ee KiIeeM.

XeMOTpOHHBIN JaTYHK OyieT paboTaTh OT OaTtapeiku s kKapMaHHOTO (poHapuka. BepxHuii
U HWKHUU DJIEKTPOJbl, HAXOJSAIIMECS B TOJIOCTH, COEIUHUTE C TMOJOXKUTEIbHBIM MOJOCOM
OaTapeiiku, CpeIHHH—C OTpPHUIATeIBbHBIM. B 1emnb KemarenbHO BKIIOYHTH PEOCTAT, a TaKkKe
BOJITMETP U MUKPOAMIIEPMETP, KOTOPHIE, KAK BbI YK€ 3HAETE, MOKHO 3aMEHUTH TECTEPOM.

C nmomorpo peoctara (WM COMPOTUBIIEHUI) YCTaHOBUTE Hanpspkenue npumepro 0,8—0,9
B. MukpoamnepMmerp, BKIIOUEHHBIH B LENb LIEHTPAJIBHOTO 3JIEKTpoAa, MokaxkeT Tok 200—300
MKA. OCTaBbT€ LENb 3aMKHYTOW YacOB Ha JECATh-MATHAALATh. TOK MOCTENEHHO MOHU3UTCA N0
10—20 MKA, uto u Tpebyercs. Teneps TaTUUK TOTOB K padoTe.

[IpoBepuTh, Kak OH NEWCTBYET, MPOIIE BCEro TakK: MOAYWTE Ha OJHY W3 MeMOpaH WIH
KOCHUTECh €€ OCTPHUEM HroJKd. B TO e MrHOBEHHE CTpelika MHUKpoaMIlepMeTpa  Pe3Ko
OTKJIOHUTCSI BOpaBo. Jyig riasa ABM)KEHHE MeMOpaHbl HE3aMETHO, HO JAaTYUK Ha HEro cpasy
OTpearupoBall.

[Tosicaum, nouemy Tak npoucxoauT. Cuja Toka 3aBUCHUT OT TOTO, CKOJIBKO MOJIa HaXOJUTCs
BO3JI€ OTPUIATENIBLHOrO 3JIeKTpoaa—karoaa. [loa nelicTBMeM MOCTOSHHOrO TOKa MOJ Ha KaTOJE
BOCCTAHABJIMBAETCS, MPUHUMAs 3JIEKTPOHBI, @ HAa aHOJE€ OH BHOBb oOpa3yeTcs u3 MOHOB. [losTomy
oA Kak OBl MOCTENEHHO TNepeKaunBaeTcs OT Karoma K anoxy. [lociie 3apsaku JaTdyuka TOK
MMOHEMHOTY MaJIaeT, IOTOMY YTO y OTPHUIATEIHLHOTO 3JIEKTPOJa OCTaeTcsl Bce MeHbIle noja. Ho kak
TOJILKO BBl UyTh-UyTh, JIaXKe CIA0BIM IPUKOCHOBEHUEM, CABHHYIN MEMOpaHy, K KaTOAy MOCTYIaeT
JIOTIOJIHUTENbHAS, MTYyCTh U OY€Hb HEOOJbIIAsl, MOPLUUS MOJEKYJ HOJAa; NaTYMK MITHOBEHHO Ha 3TO
pearupyer: TOK BO3pacTaer.

Takue xeMOTpOHHBIE MPUOOPHI HA PEIKOCTh YYBCTBUTEIbHBI; TIIATEILHO U3TOTOBJICHHEIE,



OHM MOTYT MHOIJIa OTpearupoBaTh OYKBaJIbHO Ha CUMTAHHBIE MOJIEKYJbl. MIX 4yBCTBUTENBHOCTh
UCTONB3YIOT HA NpPakTUKE — KOIrJa CHUrHal ciad M JIpyrMMH croco0aMu ero TpyOHO
3aperucTpupoBaTh. [10100HbIE XEMOTPOHHBIE YCTPONCTBA TPUMEHSIOT, HAIPUMED, B MEAUIIMHCKUX
HCCIIEI0OBaHUAX, B TEXHUKE—IJIS TIOJICYETa MEJIKUX JETalIeH, IBUKYIINXCSl HA KOHBEHEpeE.

A Henp3s M Kak-HUOYIb HCIOJB30BATh TAKOW NaT4WK jaoma wid B mkone? KonedHo,
MoOkHO. [Touemy Obl He IIPEeBPaTUTH €ro B MPHOOP, KOTOPBIHM OyAeT mpeaynpexaaTs Bac 0 MPUX0/e
rocts? Jlyig 3TOro NaT4MK AOCTATOYHO IMOCTaBUTh B ABEPSX KBAPTUPBI, © OH OTKIMKHETCS, Kak
TOJIBKO TOCTb IOTPOHETCS 1O JBEPH.

Ho, noHsATHO, OIMH Tako# JaTuuK, caMm 1o cele, Jid 3TOH LeNH He CIUIIKOM yI00eH: Halo
BCE BpEMs CMOTPETh HAa MUKpPOAMIIEPMETP M JKJaTh, MOKA OTKIOHMUTCA €ro crpenka. OmgHako K
JATYUKY MOYKHO TNPUCHOCOOUTH CUCTEMY CUTHAJIU3alMU — 3BOHOK WJIM 3JIEKTPUYECKYIO JIaMILy.
Kak 310 cenate — npuaymaiite caMy WM IOCOBETYHTECH ¢ yuuTeneM (pU3MKH.

Mexny npouymM, TakOM XEMOTPOHHBIM «CTOPOXK» YIAeTCs HCIIOIb30BaTh ISl OXpPaHbI
Ba)XHBIX 00BEKTOB, Hanpumep 6aHkoB. KoHeuHO, B 3TOM ciy4ae JaT4MK OTHIOJb HE TOCTENIPUUMEH
— OH MpeAyNpexIaeT 00 OMacHOCTH.

Bor u Bce. [locnennss ctpanuna 104ATaHa, MOCIEIHUIN OIBIT TOCTABJICH.

Ho, coOcTBeHHO, modeMy mocieqHuii? Mbl BOBCe HE pACCUUTHIBAIM JaTh BaMm
HCYEPIIBIBAIOIIEE PYKOBOACTBE IO IOCTYIHBIM XMMHYECKMM SKCIIEPUMEHTAM, U OYEHb MHOIOE
0CTajoCch 3a Ipenaenaamu 3To KHUru. CyIlecTByeT TaK MHOTO XMMHUYECKHX OIBITOB, YTO BPSA JIU
UX MOXKHO cOOpaTh B OJITHOW KHHIE, Jake ropas3io Oonblieil, yem 3ta. 1 Bbl, HECCOMHEHHO, cyMeeTe
HATH ONMMCAHMS ATHUX OMBITOB B KypHaJIaX, B MOMYJSIPHBIX KHUTAX, B y4eOHUKAX, B TIOCOOMSIX 110
nabopaTopHbIM pabotaM. KoHeuHo, ecii BaM MOHPAaBUJIOCH CTAaBUTh XUMHUYECKUE 3KCIIEPHMEHTHI,
HA YTO MBI OT JyIIIM HAJIEEMCS.

A eme Bbl MOXKETE NMPUAYMBIBaTh OIBITBI CAMOCTOSATENBHO. B Haudaje KHUIM MBI Bac OT
3TOTO OTrOBapHBaJM, HO TOT/Ia y Bac He OBLJIO HABBIKOB WM IMPAKTHKH, TEHEpPh K€ BBl OCBOMIIU
MHOTME TEXHMYECKHE TNpUEMbl U MO3HAKOMMIIHUCH € Oe3omacHbIMH crocoOamu paboTsl. Bcee
MpeayNpeKICHUs—O OeCIeIbHOM CIMBAHUU PEAKTHBOB, O UYPE3MEPHO OOJBIIUX KOJMYECTBAX
pearupyromux BEIECTB U O MPOYMX OIIMOKAX HAYMHAIOIIUX XMMHUKOB — ocTaroTcs B cuie. U
camoe TJIaBHOE: HAaJI0 YETKO MPEJCTaBIATh cede, KaK MAET peakiys, YTO U NMPH KaKUX YCIOBUSAX
Mojy4yaeTcss B pesynabTaTe. g 3TOro mpexae BCero Haao MO3HAKOMHUThCS ¢ Teopueil. Ilo
HIKOJIBHOMY JIM Y4eOHUKY, TI0 OoJjiee cepbe3HOMY PYKOBOJCTBY, IO KYpHAJbHOH cTaThe. A ele
Jdyd4llle IMOCOBETOBATHCS CO 3HAIOMIUM YEIOBEKOM — C YYHUTEIEM XHMHH, C PYKOBOIUTEIEM
XMMHUYECKOT0 KpYy’KKa, M TOJIBKO MOTOM aKKypaTHO U HE TOPOISICh CTABUTH OIIBIT.

Bynem cuutarh, 4TO BCSI 3Ta KHUIa — HE COOpPHMK HACTaBJIECHHHM A HAaYMHAIOLIMX
XMMUKOB, a MPeIUCIIOBUE K OyayIeil caMocTosTenbHON padoTe. M eciu 3TH ONBITH XOTh B KaKOM-
TO Mepe IOMOTYT BaM YTBEPAUTHCA B PELICHUU IOCBITUTh C€OS XUMHH, TO, 3HAYUT, BCE, KTO
TOTOBWJI 3Ty KHUTY, CTapaJIUCh HE 3P4,
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