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VBieueHne XuMHEH HauWHAeTCs OOBIYHO C ONBITOB. ECTh MHOXECTBO TOJE3HBIX,
MOYYUTENIBHBIX W MPOCTO KPACHBBIX OKCHEPUMEHTOB, KOTOpBbIE BIOJHE HO IJIedy MU IOHBIM
XUMHKaM. IMEHHO Takue OmbITHI BBl Hal€Te B 3TOH KHHUIre. BOJNBIIMHCTBO M3 HUX OBUIO ONHCAHO
paHee B JKypHaJie « XUMHUsI B XKU3HBb», B pasaene «Kioyd KOHbI xuMux».

OmnbiTel  MOmOOpaHBl Tak, YTOOBI 3aWHTEPECOBATh IOHBIX YHTATeNeH, TOKa3aTb WM
MIPUBJIEKATEJIbHOCTh XUMHUYECKOW MayKd U B TO K€ BPEMsl NPUBUTh HABBIKM CaMOCTOSITEIbHOU
padotsl. HazBaHne KHUTH BBIOPAHO HE CITy4aliHO: BCE MpPEIIaraéMble OIBITHI, €CJIU CTABUTh UX IO
onmcaHno, 6e3onacHbl. B 3TOM, BTOpoM m3ganmuu (repsoe BHIIIIO B 1978 T.) yuTeHBI COBETHI U
MIOKENIAHUST YATATeNel: HEKOTOPbIE TJ1aBbl YTOUHEHB! M PACIIUPEHBI, TOOABIEHO HECKOJIBKO HOBBIX
IJ1aB, TPYAHO BOCIIPOU3BOAUMBIE OMBITHI YIIPOLIEHBI MJIK BOBCE UCKIIIOYEHBI.

Knura paccuntana B OCHOBHOM Ha LIKOJBHUKOB, OJJHAKO OHA MOKET MPHUHECTU MOJIb3Y H
nearoraM, 0COOEHHO B IPOBEACHUH BHEKJIACCHOU PabOThL
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HNPEAUCJTOBHUE

B 5TOl kHUre BBl HaleTe MHOTO XMMHYECKHUX OMNBITOB Ha pa3Hble BKYChl U Pa3IMYHON
CJIO3KHOCTH, OT CaMbIX MPOCTBIX, [JIs1 HOBUYKOB, 0 BECbMa XUTPOYMHBIX, B PacueTe Ha YMEJIOro
IOHOTO XMMHMKA, KOTOPBIA MOA PYKOBOACTBOM INPENOAABATENS 3aHUMAETCS B XUMHUYECKOM KPYXKKE.
IlycTte Bac He CMyINAaeT HU CIOXKHOCTb OAHHUX, HU MPOCTOTA APYTUX OMNBITOB. Belb 4e€M IIUPE
BbIOOp, TEM Jierde HaWTH OMBITHI cebe Mo cuiaM U 1o CkJIOHHOCTM. CoBceM He 00s3aTeNbHO
YUTATh 3Ty KHUTY OT KOPKH 10 KOPKH, 3 HEE MOXKHO BBIOPATh TOJILKO TO, YTO BaC HHTEPECYET.

JIroOble XUMHUYECKHE ONBITBI, B TOM YHCIE W IPHUBEICHHBIE 3[€Ch, JIy4lle CTAaBUTb B
XUMHYECKOM Kpykke. KoHewHO, ecnu OBbITh aKKypaTHBIM M TOYHBIM, TO U JOMAIIHUE ONBITHI HE
IanyT MoBoja At BoJHeHMH. OIHAKO B KPYXKKE BaM MMOMOTYT pa3o0paTbesi B CYTU MPOUCXOASALINX
peakuuii, OOBACHAT, KakK JIy4ulle U MPOLIe MOCTABUTh HKCIIEPUMEHT, TPEAOCTABIT OOOPYAOBAHUE U
PEaKTUBLL

K coxanennro, He y BCEX €CTb BO3MOXHOCTb 3aHHUMAThCs B Kpyxkkax. UTo k, M 3TO He
JOJIKHO CIY>KUThb NPENsATCTBUEM. MHOTHE ONBITHI MOKHO MOCTABUTb U B CKPOMHOM CaMOJE€IbHON
nadoparopun Ha 1oMy. O TOM, Kak ee yCTPOHUTb, OyIeT paccKa3zaHO Cpa3y K€ MOCIHEe MPEIUCIOBHSL.
Mpbl O4Ye€Hb MPOCHM BHHUMATENBHO IPOYECTb 3TOT pas3zel, OCOOCHHO ero Havajio, Bcex 0e3
WCKJIFOUEHHs] HAIIUX YUTATEeNIeH, faxe TeX, KTO y>Ke UMeeT HEKOTOPbIe HaBbIKU B 3TOM fene. 1 He
TOJIKO ITOTOMY, YTO BbI, BIIOJIHE BEPOSITHO, HAlIeTe TaM 4TO-HUOYIb HOBOE M TOJIE3HOE 1S ced,
a ele U Mo TOW MPUYMHE, YTO HUKOrAA HE MOMEIIAEeT JIMIIHUN pa3 BCIOMHUTb O TOM, KaK CHEJIaTh
OTBITBl OE€30MaCHBIMH M [OCTYNHBIMH. EcCin ke BBl NPUCTyIaeTe K ONbITAM BIEPBbIE, TO
MOCTapalTeCh KaK MOKHO BHUMATEIbHEE MPUCITYLINBATHCS KO BCEM HALIMM COBETAM.

VBieueHne XUMHEH HAaYMHAETCsl OOBIYHO C OMBITOB, W HE CJIy4ailHO €1Ba JM HE BCE
3HAMEHUTBIE XUMHUKH C AETCTBA JIOOWIM SKCIEPUMEHTHPOBAaTh € BelecTBOM. Ho HekoTopeie
HAUMHAIOIINE XUMHKH MOYEMY-TO TMOJIAraloT, OyATO HACTOSIIHE OIBITEI — 3TO IPOM U CBEPKAaHUE,
KIyOBl ObIMa W eAkHue 3amaxu. BoBce Her, yBepseM Bac. ECTb MHOXECTBO OU€Hb HWHTEPECHBIX
OTIBITOB, HE TasfIUX B ce0e HUKAKOW yrpo3bl, HO OT TOrO HE MEHEe MOYYUTEJbHBIX M KPACUBBIX.
Ecnu Bamm poautenu 0OECTIOKOSHBI MPEACTOSIIUMH XUMHUYECKUMHU 3aHATHSIMH, TO NaiTe UM
MPOYHCTh CIAENYIOUYI0 (hpa3y, KOTOPYIO Mbl CIIELMAIbHO HAYHEM C KPACHOH CTPOKH.

Ecnu craBuTh ONBITHL, MOMELIEHHBIE B 3TOM KHUIE, UMEHHO TaK, KaK Mbl COBETYEM, TO
B3pBIBOB HUKOT/Ia He Oyzer.

Ho — ewe u eme pa3 — NpeAnoOUYTUTENbHEE 3aHUMATBCS XUMHUEH HE AOMA, 4 B KPYXKKE.
Bonee Toro, HEKOTOPBIE OMBITHI BOOOINE HE YAAETCS MOCTABUTH AOMAa — HE CTOJBKO JaKe M3-3a
CJIO’KHOCTH SKCIEPUMEHTA, CKOJIBKO M3-3a OTCYTCTBUS B JOMAIIHUX YCJIOBUSAX HYKHBIX PEAKTHBOB
u pudopos. Ho ecnu y OMBIT MPUTOAEH JUIs TOMAITHEH J1JabopaTOPHH, MbI IOCTapaeMcsl CIIENaTh



Tak, 4TOObI MOJKHO OBUIO OOONTHCH TOAPYYHBIMH CPENCTBAMH W TEMH BEIECTBAMM, KOTOPBIC
MOKHO KYIHTb B anTe€Ke WM B XO3AHCTBEHHOM MarasuHe. A HEKOTOPBIE OIBITHI HACTOJIBKO
MPOCTHI, YTO UX MOTYT MOCTABUTH IOHBIC JIOOUTENN XUMUH, €lle He HA4aBIINE M3Yy4aTbh B LIKOJIE
3Ty 3aMeUaTeNIbHYI0 HAyKYy.

Hapesich, uTo Hamm OnbIThl OyAyT CTAaBUTH FOHBIE XMMHKH U3 Pa3HBIX KIACCOB M C Pa3HOM
MOJTOTOBKOH, MBI HE CTalM, KaK 3TO NPUHATO B y4eOHUKaX, MPUBOAUTH B KaXKIOM Cliydae
yYPaBHEHMs Peakuuii, a OTPAHUYIIIUCH TOJBKO YIOMHUHAHHEM BEINECTB, KOTOPBIE MOJYyYArOTCs B,
pe3yJbTaTe TOH WM WHOW peakiuu. JTO AACT BO3MOXKHOCTH JIETKO YUTATh TEKCT M TEM, AJIST KOTo
CJIOKHbIE XHMHYECKHE VPABHEHHUs OCTAIOTCS TIOKa TaWHOW 3a CeMBbI0 medarssiMd. A
CTapIIEKJIACCHUKHY, €CIIH MX 3aMHTEPeCyeT TOYHAS XUMHUECKas 3aliCh PEeaKLHU, BCErAa CMOTYT
HAlTH COOTBETCTBYIOLIME ypaBHEHUs B ydeOHHMKaX u mocobusix. UToObI TaKOW MOUCK OONErduTh,
MBI BpeMs OT BpeMeHHU OyneM mucatb (popMyJibl HCXOAHBIX WM OOPa3yIOUINXCSl B XOIE PEaKLHH
BEIIECTB.

OTa KHHra COCTOMT W3 INECTH pa3lenoB, B mepBoM — mnpeaBapUTENbHBIE COBETHI U
HACTAaBJICHUs, KaK YCTPOUTH CBOIO JIA0OPATOPHIO, & B OCTAJIBHBIX — COOCTBEHHO OMBITHL UTOOBI
00JIEr4uTh MOMCK 3KCIEPUMEHTOB U OTACIHUTb OAHY CEPUIO OMBITOB OT APYrOH, KaKABIH pa3nmen
pa3buT, B CBOK Ouepenp, Ha riaBbl. MHOra, 4TOOBI HE TIOBTOPSATHCS, Mbl OyJieM OTCBIIATh Bac K
rjiaBe, B KOTOPOH yKe yIIOMUHAJIUCh UHTEPECYIOLINE HAC BELIECTBA, PEAKLUU U MPHEMbI padOThI:
MOJIB3YSICh OTJIABJIEHHEM, BbI O€3 TPyZa OTHIIETE HY>KHBIC CBEICHUS.

U nocnennee, o 4yem 00s3aTeNbHO HAAO CKa3aTh B MPEIUCIOBUH. B HaydHO-TIOMYJISIpHOM
KypHaje «XuUMHs H KU3Hb» ecTh pasznmen «KnyO IOHbIH XuMuk», a B HEM pyOpHKa C TeM ke
Ha3BaHUEM, YTO M 3Ta KHUra. Kak HeTpyAHO [OrajatbCsi, B KHHIe COOpaHbl OIBITHI
NPEUMYIIECTBEHHO U3 3TOH pyOpUKH.

CoBeryem BaMm, KOrza BBl HCYEPIAETE ONBITHI M3 3TOH KHWIH, 3ariisiAbIBATH B JKYPHAT:
MOYTH B KaXIOM HOMEpPE BBl HalJeTe SKCIEPUMEHT, KOTOPBIH JIIOOOMBITHO OyAeT MOCTaBUTH B
IOMaIIHeH J1JabopaToOpuH UM B XUMHYECKOM KPYIKKE.

U HakoHel, Ha30BeM JIIOIEH, KOTOPBIE OMMUCAIN T€ OMBITHI, YTO BBl BOT-BOT OyZETE CTABUTS!
I'" A. banyesa, H. B. bosun, 0. U. bynasun, 0. B. Bnaceuko, H. ®@. I'punesa, M. A. I'ypeBuu, B.
E. Xsupbmuc, B. W. 3ybpuukuii, 0. A. Koiiman, H. H. Kpacukos, 1. A. Jleencon, I'. B.
Jlucuukun, FO. I'. Opiuk, H. A. Tlapassn, B. A. ITuenun, B. . Cadonos, K. 1. CeBactbsinoBa, B.
@, Cxobenes, A. M. Cxynnuu. Astop (1, OyneM HaneaTbecs, BB TOXKE) OIarofaput WX OT BCEH
AYLIH.

OtnenbHO W 0co0O aBTOpP BBIPAKAET TNPHU3HATEIBHOCTb BCEM, KTO CIIOCOOCTBOBAI

MOSIBJICHUIO Ha CBET 3TOr0, BTOPOTO M3JaHUsI KHUTH, U INPEXIE BCEro—IO0KTOpaM XUMHMUYECKHUX
Hayk M. I'. Tompadensny, I1. B. Kosnosy, I'. B. JlncuukuHy, kKaHaunaTy XuMudeckux Hayk M. A.
Jleencony.
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JOMAIIHAA JIABOPATOPUA
OdeHp MpocUM Bac MPOUYECTb 3TOT paslie] Jaxe B TOM
cily4ae, eClid Bbl COOMpaeTech CTABUTD OIBITHI HE I0MA, a B IIKOJIE,
Ha CTaHLMU IOHBIX TEXHUKOB WJIH, CKaXeM, B Jlome nuoHepos. Bo-
NEPBLIX, MOXKET 6bITbj NPpUTOAATCA HEKOTOPBIC NMPOCTBIC COBETHI IO
UCIOJIb30BAHUIO JUIsl SKCIIEPUMEHTA MOAPYUYHBIX, CPEACTB. A BO-
; . BTOPBIX, qTO clIe Ba>KHEC, MbI Ha4YHEM oTy rjaBy C
npenynpemneHI/Iﬁ u HaHOMI/IHaHI/II\/'Ij KOTOpPBIC 00s3aTENbHBL JJId BCEX IOHBIX XMMHKOB, I'I€ OBl OHU
HU CTaBUJIU SKCNCPUMEHTBI U KAKUMHU OBl MHOTOOIIBITHBIMU C€0sI HA CUHTAJIM.
Bot cemp Hamux o0si3aTenbHbIX yeioBuil. [lepBoe U rjiaBHOE YCJOBHE: CTPOTO M TOYHO
coOmoaiiTe BCe HALTH PEKOMEHIALINH.
BbI, HaBCPHOEC, 3HACTC, YTO OAHA U Ta K€ XUMHNUYCCKAA PCAKIHA MOXKET UATU MO-PA3HOMY,
€CIIH M3MEHHUTb YCJOBHs OmbiTa. Hampumep, e€ciM TNOBBICHTH TeMIEpaTypy, WiIH J00aBHTH B
npoOUpKy Kakoe-TOO BEIecTBO, WM JA00aBISATH BEINECTBA B HMHOHW, YeM YKa3aHo,
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nocienoBareabHOCTH. OT 3TOr0 MbI Bac M NMPENOCTEperaeM:. HET TrapaHTHH, YTO PEaKIys MOHAeT
TakK, KaK Bbl Opennojaraere. Bot camblil mpoCToil mpumep.

Bo3MokHO, BaM M3BECTHO, YTO MPHU pa30aBIeHHUs CEPHON KUCIOTHI BCETIa JbIOT MEIJICHHO
U TIOHEMHOTY KHCJIOTY B BOAY, OCTOPOXKHO mepemernnsas pactsop. (IloxkanyiicTa, 3aoMHHUTE 3TO
NPaBUJIO Pa3 M HABCET/Ia, U HU B KOEM Cilydae He moctymnaiite Hao6opoT.) Ho, kazanoce Obl, kakast
pa3HULA, 4TO K YeMy A00aBJsTh? Y BCEX XUMUYECKUX MPABWIT €CTh TITyOOKUH CMBIC.

B deM ke npudrHA UMEHHO TaKOTO TIOPSIAKA CMEIINBAHUS CEPHON KUCIIOTHI C BOJIOO?

IIpu TakoM CMeIMMBAaHWUU BbIIESIETCS MHOrO Teruia. Kuciaora ropa3fo Tspkenee BOIBI, U
KOTZIa €€ BIMBAIOT MOHEMHOTY B COCYI C BOJOH, KHCJIOTa Cpa3y OIyCKAaeTCs, W TpaHuLa, Ime
BBIZIEJIAACTCST TEIUIO, OKas3biBaeTcsi riayOboko mox Bomod. Cmech HarpeBaercs IOCTENIEHHO U
PaBHOMEPHO, CJIOBHO Ha ropsiiedl minte. A €CH JIUTh JIETKYIO BOAY B TSDKENYIO KHUCJIOTY, TO BOJA
pacTedeTcs TOHKUM CJIOEM IO TIOBEPXHOCTH, Cpasy K€ HArpeeTcsl U MpPeBpaTUTCs B map — OyATo
BOJY BBUIMJIM Ha PaCKaJIeHHYIO CKOBOPOAKY. Ilap 3axBaTuUT OPBI3TH KHCIOTHI, OHH MOTYT MOMACTh
Ha OJICKAY W Ha KOXY, BBI3BATh OKOTH, TOBPEAUTH INiaza. BOT Takue MOTYT OBITh MOCIENCTBUS OT
HECOOIIOACHUS TPOCTOTO XUMHUYECKOTO MTPABUJIA.

M B sTOM Ciiydae, U BO BCEX OCTAJIbHBIX — TMOXKAJIYICTa, CJIEAYHTE HAIIUM COBETaM
HEYKOCHUTENBHO!

Bropoe ycjioBue: HUKOT/Ia HE CMEIINBANTE IBA PEAKTHUBA, MPOCTO YTOOBI TOCMOTPETH, YTO
nonyuutcsi. He Bcernma nomy4aercss Xoporo.

Coscem apyroe neno, eciii Bbl TOUHO 3HAaeTe, 4YTO 00pa3yeTcs B pe3yJbTaTe PeakUud U Kak
oHa uneT. CkaxeMm, eClii BbI YK€ MIPOXOIUIH PEAKIIUIO B IIKOJIE U COBEPIICHHO YBEPEHBI, YTO OTBIT
Oe3omacen. Ho u B 3TOM ciydae Oepure MHHMMAJbHO HEOOXOIMMBIE KOJMYECTBAa BemiecTs. He
CTaKaHbl M JakKe€ HE CTOJIOBBIE JIOKKH, a OYKBaJlbHO TpPaMMbl WM JaxKe AOJU rpamma. UtoOwl
HaOMIOaTh XOJA PEaKkmHMH, 3TOrO BIIOJHE NOCTaTO4YHO. Sl nmake ecnu BaM HYXKHO IOJIYYHUTh
CaMOCTOSITEIBHO 3aMETHOE KOJIUECTBO BEILIECTBA, MPEXK/IE MOCTABbTE MPUKUIOYHBINA OIBIT, YTOOBI
MO3HAKOMUTBCS] ¢ TOHKOCTSIMH PEAKIINH.

TpeTbe ycJoOBHEe. HE WCMNOJB3YUTE sl OMBITOB MOCYAY, U3 KOTOPOH endar. [yid ombITOB
HY’KHa CBOsI, OTZeJbHAs nocyaa. M Hu B koeM ciydae He mpoOyiTe BeliecTBa Ha BKYC (KpOME TeX
CJTIy4aeB, KOTa B ONTMCAHUH OTIbITA MPSIMO CKA3aHO, YTO MPOAYKT MOXKHO MOMPOOOBATH).

YerBepToe yCa10BHE: XPAHUTE PEAKTHBBI B OTAEIBHBIX CKISTHKAX WM KOpoOkax. UToOs! He
OBLJIO TyTaHUIIBI, HAKJIEWTE STUKETKH W HAIMUIINTE, YTO HAXOAWUTCS BHYTpH. Eciu mpenapat Bam
Oonblie He HyXeH (WM ©CJIM OMNBIT 3aKOHYEH, a MPOAYKThI PEAKIMU BaM HH K YeMy), TO
HEMEJIEHHO BBIOPOCHTE HEHYKHbIE BEIIeCTBA — TaK CIIOKOWHEE, W MyTaHUIbI He OyaerT.

IIaToe ycjoBHe: He OCTaBIISANTE TPA3HON MOCYnbl. Bo-mepBhix, ee OymeT mMOTOM TPYIHO
OTMBITb, MOXKET OBbITh, NPUAETCA MOaXKe BbIOPACHIBATh. BO-BTOPBIX, HEKOTOPHIC BEIECTBA
OKHUCJISIFOTCSI Ha BO3JyX€, PEAKIMH MEXKAY HUMH MOTYT MPOJOJUKATHCSA U MOCHE TOrO, KaK OMBIT
3aKOHYEH, W B PE3YJIbTATe TAKUX PEAKIUH MOXKET MOJyYUTHCS HEUTO TAKOE, HA YTO MBI C BaMHU HE
paccuntbiBasu. CIIOBOM, MOCHE KAKIOTO OIbITa MOWUTE MOCYy Cpa3y U TIIATEIbHO.

Mexnay npo4yuM, KOTJa 4YHCTO, TO U paboTaTh MpUATHEE, W CTapuike Jydiie OyayT
OTHOCHUTBCS K BallUM 3aHATUsIM. [la 1 BOOOIIE SKCIEPUMEHTATOP TOJBKO TOTAA JOCTUTAET yCIexa,
korna paboTaer akKypaTHO.

IlecTroe ycjioBue: HHUKOTAAa He OepuTe pPEAKTUBbI pPyKaMU, HE HAKJIOHSHTECh HaA
CKJISTHKaMHU, B KOTOPBIX WAYT PEakIH, He HIOXalTe BeIlecTBa C eOKUM 3amaxoM. beperute u
ONIeXKIy, U KOXY, M TMPEXKAE BCEro riiaza OT OpPbI3r U KPYNMHHOK. DTO YCIOBHE KOPOTKO MOXKHO
chopmMynupoBaTh Tak: OyabTe BCEra OCTOPOKHBbI!

U HakoHel, camMoe IOCIlieHEe, ceAbMOe YCJI0BHE, KOTOPOe Bbl 00s3aHbI BBITIOIHATD, €CIIH
XOTHTE CTaTh HACTOSIIUMH SKCIIEPUMEHTATOPAMU. MPUCTYMalTe K paboTe TONBKO MOCJe TOro, KaK
BaM OyZayT sICHBI Bce Bamm neidcTBus. Eimne 10 Hadanma paOOThl BHUMATENBHO MPOYTHUTE OMHCAHUE
OTbITAa OT Hayajia 0 KOHIA. 3amuIINTe BCE, YTO BaM MOXKET MOHANOOUTHCS. MOCYNa, PEaKTHBHI,
IITATUB, JEPKAJIKU U TOMY MOAOOHOE, BIUIOTH O TPSKU. Pasnoskure ux Ha padodyeMm MecTe Tak,
9TOOBI Bce OBUIO MO pyKoH. M TONBKO MOCIE TaKOM MOATOTOBKH MPHUCTYMaiTe K padoTe.

Mosket ObITh, BBl Jake HE MpencTasiisieTe cede, HACKOJbKO BAKEH STOT MOCIEAHUN COBET.



Ecnu BbI Oynere emy criemoBaTh, 3TO M30aBUT BaC OT CyMaToXH M HemopasymeHwid. IIpencrasbre
cebe, 4TO BBl MPUCTYIIIIN K OMBITY 0€3 TOATOTOBKH, €Ba pacKpblB KHUTY. HamuncaHno: «Haneire B
OyTBUIKY pa30aBIEHHOW YKCYCHOH KHCIOTBHI U OpOChTe KyCOYEK CyJb(pHUTa HATPHs, 3aBEPHYTOTrO B
¢bunpTpoBanBEHYI0 OyMary». DTO, HOJOXUM, Bl cenaere 0e3 TpynHa, €ClU TOJbKO BTOPOIIX, B
nouckax (puIbTPOBaNBHOI Oymary, He OmpoknHeTe OyThUIKY ¢ ykcycoMm. Hauamach peaxuus, crain
BBIZIEJIATHCS Ta3. A BBl TEM BPEMEHEM UUTAETE. «3aKpoiTe OYTHUIKY MPOOKOI ¢ OTBOIHON TPyOKOH
U TPOIMYCTUTE Ta3 depe3 pacTBOp mepMmaHraHara kamusiy. [loka Bel Oymere HCKaTh MpoOKYy,
nonduparb K Hell TpyOKy M JOCTaBaTh M3 JAOMAINHEH anTeYKd MapraHLiOBKY — MOXETe OBIThb
yBEpEHBI, peakiust B OyTBUIKE AaBHO 3aKOHYHUTCS, M BCE NMPUAETCS HAYMHATH CHavaja, A 4TO
CTOMJIO IIPOYECTh 3apaHee U NPUTOTOBUTE BCE 3ar0fs. ..

Ecnm BBI yXXe HEIUIOXO 3HaeTe XMMHIO, TO JJIsl TOYHOTO BBIMOJIHEHHUS 3TOTO K€ YCIOBUS
OUeHb IMOJIE3HO OYyIeT 3amucaTh YPaBHEHHs PEaKIHi, MPOTEKAOIUX B XOJ€ ONbITA, BHIBEPUTH HX
10 aBTOPUTETHBIM KHUTAM WJIHM CIIPABUTHCS Y 3HAIOLINX JIONEH, CKakeM, y yuurenst xumuu. Torna
BCE BAIllM JIEHCTBUS CTAHYT BaM SICHEE M, MOJKET OBITb, BBl CMOJKETE HECKOJIbKO BHIOM3MEHUTH
OTIBIT, PACIIUPUTh ero pamku. Ho, moBTOpsieM, TOJIBKO MPH MOJHOH YBEPEHHOCTH B TOM, YTO OIBIT
MOMJET TaK, KaK Bbl OXKUIAETE,

U BceM I0HBIM XUMHKAM, HE3aBUCUMO OT MX TMOATOTOBKHU U OIIBITA, HACTOSITEIEHO COBETYEM
3aBecTu JabopaTopHBIN KypHaN. Hacrosmmii XuMuk oOs3aTeNbHO 3aMUCBIBAET B JAOOPATOPHBIH
JKYpHaJd TIJIaH paloOThl, CIHCOK PEAKTHBOB, IMOPSIOK [eHCTBHIA, 3apUCOBBIBACT NpPUOOp U
NepeuncisieT, U3 Kakux paeraned npubop coctouT. OH 3aHOCHUT B JKypHAJ YCIIOBHS OIIBITA,
YPaBHEHHs PEAKLHH, MOJCUYUTHIBAET, CKOJBKO HA/NO BEINECTB AJISI OMBbITA. A MOTOM 3aIHCHIBAET
CBOM HaOJIFOIGHUS M [IENIAET U3 HUX BBIBOJBI.

Uro0bl BaM OBIIO MOHATHEE, KaK HAIO BECTH JJAOOPATOPHBIN XKypHAT, (& 3TO, KCTATH, MOJKET
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NPUBOAUM AN WJUIIOCTPALMU
3aMMCh M3 TAaKOrO  OKypHAJa.
Crovtrre. A 13 Pasymeercsi, 310 He oOpaser,
. ”Z{Mﬁ OTUITIA: UGHENLUL fiE CJIeZIOBaTb €My B TOYHOCTH He
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KaKk BaM ynoOHee U TpUBBIYHEE.
Ho umerts mepen rnazamu npumep
3aIMMCH HE ITOMEIIAET. ..

Ecau Bamm HaOmromeHUs

Z'Zafﬂmae Jrepitn i ObLIM  TOYHBIMH, 3alHUCH —
A HEG, + CH; COOH — ZJ/{S COOA 1,0 CLy aKKypaTHbIMH, a BBIBOABI —

MMpaBUJIbHbIMU, 3HAYUT, BbI
CyMeJIH He TNPOCTO MOCTaBHUTH
OmbIT (YTO HMHTEPECHO CaMoO II0
cebe), HO elle TOHSTh €ro CMBICI
U U3BJIeYb MOJB3Y (a 3TO Topas3ao
BaXKHEE). INosxanyiicra, He
JICHUTECCh 3arjisiabiBaTh B

77 Boe: 1) di A S
i getan] T
foper queeyenods feue-

&) jraem
weorrest. CHy COOK (emonnbecst Grcyc)

3) wrgeratnese 2 gprrmrerntiseic

s .

¢ _Q_Wac: EWARAN, P2lpter i

_J}_‘?v y PR U Kadaregercts; 6 100wt -
P fRETLLOpcrrs UE Talinols eoonsu OUj1ase-
dokarma farmpul, gobabums onons Yy mmads
VEEDRURLL b UACUALL tLg a0t CUERH YL

& PECYLOUCOME 11
o@éf&%ﬁ‘ N

yueOHUKU M TOMYyJIPHbIE KHUTH
N0 XUMHH, OSKCIEPUMEHTATOP
o0si3aH  TOHUMAThb  CYIIHOCTb
OmbITa M €ro OCOOEHHOCTH. MbI
YMBILUIGHHO ~ BO3JaraeM 9Ty
paboTy Ha Bac, B MPOTHUBHOM
ciydae c nopOOHBIMU
Pa3bACHEHUSIMHU KHUTra
MPEB3011JIa ObI pa3yMHbIe

pasMephl U HacTh OMBITOB MPHLLIOCH ObI U3 Hee yOpaTh. A Kak pa3 3TOro HaM U HE XOTEeJNOCh Obl



JeaTh.

Tenepb, mocie mpeaBapUTENbHBIX 3aMEUaHHN, K KOTOPBIM BbI, KOHEYHO K€, OTHECIHCH CO
BCEH CEPbE3HOCTBIO, MOPa MEPEXOAUTh K YCTPONCTBY CBOEH, HAa MEPBBIX MOPax OY€Hb CKPOMHOM,
naboparopuu.

To, ueM BaM npuAETCs Ceifuac 3aHUMATBCS, HE TaK HHTEPECHO, KaK CTABUTb OTIbITHI, OJJHAKO
HeoOxonuMmo. BmpoueMm, u obopynoBaHue cOOCTBEHHOH abopaToOpuu, €CIH B3STHCS 32 HEro
BCEPbE3, TOXKE MOYIUTEIBHOE 3aHATHE.

Ecnu npu cnose «iabopaTopusi» Bbl MPEeACTABUIIN ce0e MPOCTOPHYIO KOMHATY C BBITSKHBIM
mKkaoM, CTEKISTHHBIMH TPHOOpaMH, MeYaMH, HaCOCAMHU M BBICOUYEHHBIMH IKadaMu, TOBEPXY
HaOMTBIMH MOCYAOH M peakTHBaMK,— TO Bbl B JAHHOM Cliydae owmOnuch. Pedb uaer o6 yroske
KOMHATBI, HEO0OsI3aTeIbHO JKUJIOH, B KOTOPOM MOXKHO MOCTaBUTH HEOOJBLIOH CTOJUK U TOBECHTH
Hax HUM nosiky. Ho mpeskae uem ycrpauBarh J1abOpaTopuIo, BEIMOJHUTE 1Ba TpeOosanus. IlepBoe:
TOYHO pernuTe s ce0si, XOTUTE JIH Bbl CEPBE3HO 3aHUMATHCS XUMUYECKUMHU OIbITAMH, XBATUT JIU Y
BAaC TEPIIEHHs TIATEIbHO MX CTABUTDb, HE CMYILAET JIM BaC MOATOTOBKA K OMBITAM U TaKHUE CKYUHbIE
3aHATHsI, KaKk yOOpKa U MbITh€ TPSA3HOW MOCydbl. Eciu Bbl CO3HATENBbHO HIETE HA BCE 3TO, TO
ocTaeTcst BTOpoe TpeOOBaHUe: MOJYIHTh COTJIacHe CTaplInX. byneM HazeaTbes, YTO Bala TBEpAast
yOeKIEeHHOCTh BO3BIMEET ACHCTBHE.

Haunewm c ycrpoiicTsa pabodero mecra.

Pabouwmii cTON JKENMATENBHO TIOCTAaBUTH MOONMKE K OKHY, YTOOBI OCBemeHHe ObLIo
XOPOLINM, K TOMY K€, €ClIi paboTaTh BO3JIE OKHA, TO Jierde MpoBeTpUBaTh nomermeHue. Eciom y
OKHAa MECTa HeT, Mo3a0oTbTech 00 3JIEKTpUUeCKOM OcBelleHnH. B moboMm ciydae umeiite B BUAY,
YTO HEJb3sI CTABHUTD OIBITHI B OJYTEMHOM MOMEIIEHHH!

Kakx Obl akkypaTHO Bbl HH paloTajii, Ha CTOJ MOTYT TNOMAacTh OPBI3TH PAaCTBOPOB,
NPOCHINAThCs MOPOIIKH. Bo n3bekaHne HenmpusTHOCTEH, YTOOBI yOepedb CTOJI, MOJIOKUTE Ha HETO
JHCT JHUHOJIEYMA, WIIM TOJICTYIO (paHepy, MIJIM MPEeCCOBAHHBIM KapTOH. B KpaiiHeM ciiydae MOXKHO
00OUTHCH U OOBIYHON KJIECHKOH JTMOO MOJUATHIIEHOBOH MJIeHKOUW. ECiiu CTON HE OTHaH MOJHOCTHIO
B Ballle PAaCIOPSDKEHUE, CAENaTh 5TO COBEPIIEHHO HeoOxonumo. BnobaBok He moMeImaeT mocTaBUTh
Ha CTOJI elle W TMOANOH — Hampumep, Oonbmyro (oTorpaguueckyro KIOBETY, KOTOPYIO JIETKO
MOKHO BBIMBITh MOCJIE OMbITa. MKy MPOYUM, U CTOJ MOCe pabOThl HY)KHO MPOTEPETh BIAKHOMN
TPAIKOM, a 3aTeM BbITEPETh HACYXO.

Ouenb ynoOHO, €CiIM Haj CTOJIOM MOKHO MOBECHTD TOJIKY HITH MIKa(QUYHK U AepiKaTh B HUX
BCe HEOOXOoammoe IJisi OonmbITOB. ECiM ke 3TO HEBBINOJHHMO, TO BCE PABHO JEP)KUTE MOCYAy H
peaKkTHUBHI B OJJHOM MecTe, Henaneko ot pabouero crona. Hu B koem ciyuae He pasOpacbiBaiite ux

1o KomMHare!

) O03aBenuTeCh, MOJKaNyHCTa,
IUIOTHBIM ~ (apTYKOM, JIydlle BCEro
Ki1eeHUaTbiM. Ham mpumercs wuHOrma
UMETh [1eJI0 C €IKUMH BEIIeCTBAMH, U
(bapTyk MpemoXpaHuT Bally OaeKAy. B
anTeKke WM XO3SHCTBEHHOM Mara3uHe
KyIMUTE Tapy PE3MHOBBIX MEPYATOK —
TPUTOSITCS 111 HEKOTOPBIX OTIBITOB.

Tenepp MNOroBOpUM O TOCYAE.
Koneuno, nyume Bcero Obpuio Obl
003aBeCTUCHh HACTOSIIUMH MPOOUPKaMH,
KOJI0AMH, XUMHUYECKUMH CTaKaHaMu W
tursiMi. OHAKO Jajieko He Bcerja 3TO
BBINOJHUMO. HO BBIXOZ W3 MOJIOKEHHUS
HaWmeTCs: HAaAO HCIOJB30BaTh TO, YTO
€CTb O]l PYKOH.

[Ipobupku npolue BCETO
3aMEHHTD TOHKOCTEHHBIMHU
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CTEKJITHHBIMU aMITyJJaMH H3-1iox Tadnerok. IIockonbKy AHO y HUX IUIOCKOE, HarpeBaTh MX Ha
OTKPBITOM TUIAMEHH HEJIB351, & BOT BOISHYIO OaHIO OHHU BBIIEPKUBAIOT. J{JIs1 IPOBENEHHSI OIBITOB U
IUIl XpPaHEHUs] BELIECTB TOMTCA Takke (PIAKOHYMKH H3-TOJ NEHWLMUINHA, CTPENTOMHLUHA U
apyrux Jsekapcts. Ha mepBeix mopax moHamoOuTcss He Oojiee AECITH TaKUX CaMOJENIbHBIX
pOOHPOK.

HHorna mpoOupKu NMPUXOIWUTCS HArpeBaTh, M, KOHEUHO, MX NPH 3TOM HENb3s ACPIKaTh
roJieIMe pykamu. Jlydmero neprxarens anst mpoOHpOK, 4eM JepeBsHHas OenbeBasi MPUIIENKa, HaM,
nokanyd, He Haitu. [[nsg ynoOcTBa NMpHINENKYy MOXHO YAJUHHUTH, MPUKPENUB K OOHOH H3 ee
Pa3sBWIIOK MAaJIOYKy WJIM KYCOK TOJICTOM IPOBOJOKU. M3 TOJCTON MSATIKON NPOBOJIOKH HETPYAHO
crenaTth Jeprkareib, HO He 3a0yabTe HaZeTh Ha TOT KOHEL, 3a KOTOPbIH Bbl Oynere OpaTbesi pyKoH,
KYCOK PE3MHOBOTO IIIJIAHTa WK OOMOTAlTe €ro U30JSIIIHOHHON JICHTOM.

CrenpanpHbI ITATHB JIs1 OOJIBIIMHCTBA OMBITOB HE TpeOyeTcs, HO TOJIE3HO CHENaTh
IITATUB-TIOICTABKY U TPOOUPOK, YTOOBI HE epKaTh UX IOJTO B pykax. CaMmblil POCTOH IITATHB
— 310 OpPYCOK, B KOTOPOM MPOCBEPJICHBI (HE HACKBO3b) OTBEPCTHSI TUAMETPOM UyTh OOJBIINM, YEM
auaMeTp mpoOHPOK.

XUMHUYECKON MOCYOH MOTYT CIIY)KHTh TaKKe pazHooOpasHbie (akOHBI M OAHKU H3-TIOJ
JIEKapCTB, KOTOPbIE 3aKPBIBAIOTCS OOBIYHO MOJHMATHJICHOBBIMH MpoOkamu. Takue mpoOKH O4eHb
ynoOHBI, MOTOMY YTO OHM CTaHNAPTHBI M MOAXOAAT KO MHOTUM CKJIsiHKaM. Ho riaBHOe—
MOJIMOTUIIEH XUMHUYECKH CTOEK, OH HE pPa3pylIaeTcsl Aake MOJ AEHCTBUEM KOHLEHTPUPOBAHHBIX
pPacTBOPOB KHCIOT M MHOTMX OPraHUYEeCKHX pAacTBOPUTENEH M TO3TOMY BO (pIakOHax ¢
MOJIN3TUIICHOBBIMU TPOOKaMH MOYKHO XPAaHUTh U TAaKHE PEAKTUBBL, OT KOTOPBIX CO BpPEMEHEM
pa3pyLIarTcs pe3nHOBbIE MPOOKU. Mekay MpodYMM, KOTAa KOJIMYECTBO PEArHPYIOIIHMX BEINECTB
HEBEJINKO, KPBILIKH M TPOOKH TOXE MOMHO HCHOJb30BATh IS
OTIBITOB.

CrexnsiHHas Tapa OT MMILEBLIX MPOAYKTOB — MalOHE3HbIE
OaHKH, OYTBUIKH, CTEKJISTHHbIE OAHKU U3-TIOJ BAPEHbS] M KOMIIOTa —
FOAUTCS [JIsl XPAaHEHUsl PEaKTUBOB U [Jl HEKOTOPBIX OIIBITOB.
ITomuuTe, YTO MOCYAY U3 TOJCTOCTEHHOIO CTEKJIA HEJb3sl HArpeBaTh
— OHa MOXeT JIONMHyTb, B ONHCaHUAX OMBITOB MBI Oyaem
COBETOBAaTh, KAaKyK MOCydy Jydine B3ATb. Ecim ke mocyna He
OTOBOPEHA, 3HAYMT, TOAMUTCS JIF00Aas CKISHKA, KOTOpas €CThb IOJ
PYKOML.

Kakyro Obl mocyny IU1st XpaHEHHs! BEIIECTB BbI HU BBIOpAH,
OHa JOJUKHA OBITh IUJIOTHO 3aKPbITa, U K HeW 00s3aTenpHO HAI0
MPUKJIEUTH STUKETKY. Camas npocrasi STUKETKA—M3
nerkoracTeips. OH JIETKO NMPUKJIEMBAETCS K CYXOMY CTEKJy, Ha HEM YAOOHO MHUCaTh IMApUKOBON
pPYdYKOH; KOorma 3amuch MOOJEKHET, €€ HETPYAHO IMOAHOBUTb. MOXKHO caenatb U OyMakKHYIO
STUKETKY, NPUKJIEHB €€ Ka3eMHOBbIM KAHLEJSIPCKUM KJieeM, a 4TOObI OHA JOJIbLIE JeprKallach, €€
HAJI0 3aKPbITh MPO3PAYHON JIMIIKON JICHTOM.

Bcro mocyny mepen ucrmosp3oBaHMEM (M TMOCHE KaKAOTO HCIOJBb30BAaHUS) HEOOXOIUMO
TIATEJIBbHO MBITh, €CJIU MOCYAA IPsA3HAsA, €€ MOIOT CTUPAJIBHBIM MOPOIIKOM € MOMOUIBIO €PIINKA, &
MOTOM €11€ HECKOJIBKO Pa3 YUCTOW BOJOM.

ITocyna momkHa XpaHUTBCS TOJBKO 4HCTOW. Ee Hamo MbITh cpasy mocie ombiTa (3TO,
KCTaTH, U Jierde, NOTOMY 4TO 4epe3 4ac-APYrou rpsisb MOXKET TaK MPUCTATh K CTEHKAM, YTO HACUITY
oTMOeIIb). BRIMBITYIO mOCyay Jydine CYMHTb TaK, YTOOBI BOAA JIETKO CTeKayna ¢ Hee. MOXKHO
U3TOTOBHUTDH ISl 3TOTO HEXUTPYIO CYIIMJKY: BOWTH B TOJICTBIA JHCT (aHephl UIMHHBIC T'BO3JH,
4TOOBI OHM MPOOWIIN JINCT HACKBO3b U YILIM B HETrO IO CaMYH0 LUBINKY, OTOTHYTh TOpYAIue U3
(baHeprl rBO3AM BBEPX MOA YIIOM MPUMEPHO 45° 1 0OMOTATh MX U3OJILMOHHON JIEHTOH, YTOOBI HE
nonapanarecst (MM HaneTh pe3uHoBble TPyOku). Ha Besakuii ciyuali He momemraer 3aTyNuTh
HaNWJIbHUKOM OCTpHs I'BO3AEH. DTO U ecTh cyliuika. Ee Hano moBecuTh Ha CTEHy U MOCTaBUTH
BHHU3Y MMOJAOH, YTOOBI BOJIA, CTE€Kasl C MPOOUPOK M CKILTHOK, HAAETHIX HA I'BO3/IH, HE Karaua Ha CTOJ
WJIU HAa TOJI.




Hnorpa no xoay  ombita
HEOOXOMMO  MPOKATUTh  KaKoe-JIuOo
BeIecTBo. [l 3TOro ecTh crienuaibHas
bapdopoBass mocyma, HO  MOXKHO
oboiituce u Oe3 Hee. Bripyuar
TIIATEIHHO BBIMBITBIE ~ JKECTSIHBIC
0aHOYKM  W3-MOJ  TyTalWHA WU
Ba3eJMHA. A €CJIM BELIECTBA HEMHOTO,
BOCHOJIB3YUTECh CTOJIOBOM WJIM Jaxe
YaWHOW JIOKKOM M3 HEp’KaBerollei
cramu. KoHewHo, it empl 3Ta JIOKKA
yke He roaurcsa. TOYHO Tak ke, Kak
OyTBUIKH, OaHKH U TIPOYas IOCYAA, KOTOPYIO BbI B3SUTH JUJISI OTIBITOB.

Jlyamre, HaBepHOe, OyAeT KYNMUTh CHENHMAJbHO OAHY-IBE CTAJIbHBIC JIOKKH UISI CBOEH
nadoparopun. OHH TOAATCS HE TOJIBKO ANl TMPOKAJMBAHUS, HO MOTYT 3aMEHUTh LITATENH,
KOTOPBIMH HaOMParOT BEIIECTBA U OMBITOB. ECIHM K€ OMBIT MPOBOAAT B MPOOUpPKE, TO MOXKHO
oboiiTuce 1 Oe3 mmnaresns: MoPOIKHA HAbUParT OOJNBLIEH YaCTHIO MPSIMO B CYXYIO IPOOUPKY.

Teneps HemHOro 0 punbrpax. OHK OyAyT HYXKHBI OUYEHb 4acTO. B OmmcaHusIX OMBITOB BaM
TO U Jeso OyIyT NMOMmaaaTbesi COBETHI: MPOQUIBTPOBATE JKUIKOCTh, OTIEIUTh OCAIOK OT PacTBOPA.
Huorna, npasaa, MOxHO oOoiituch 0e3 ¢unbTpoBaHus. Eciu 0caok TOCTATOYHO TSDKENBIH, eMy
Jat0T OCECTh, & JKUAKOCTD CIIMBAIOT C HETO B YHCTBIM CTAKaH MO CTEKJIIHHON MajiouKe (3TOT MpHeM
Ha3bIBaeTCs fAekaHTanuei). Ho wame npuxomurcs Bce jke (QUIBTPOBATH, a UL STOTO HA/I0 YMETh
nenatb Oymaxkable pribTpbl. s 3TOTO Hy’)KHA crienuanbHas Oymara, He mponuTaHHas kieeM. OHa
TaK U Ha3bIBaeTCsi — (PUIBTPOBabHASL. Bce ¢ Hell XOpoIIo 3HaKOMBI, TaXKe MEPBOKIACCHUKH — 3TO
oObIYHAas MPOMOKAIIKA.

Urobbl caenath GUIBTP, HAAO MPUTOTOBHUTH KBAAPATHBIN KyCOK (PUIBTPOBANbHON Oymar,
CJIOXKUTh €ro TNOIMoJIaM U eIe pa3 IOoMmojaM, a MNOTOM o0pe3aTh Kpas Tak, 4TOOBI MpH
Pa3BEPTHIBAHUN TMOJYYHJIICS KPyr. Tako#l CIOKEHHBIH BUETBEPO JIMCTOK HAIO Pa3ABHHYTb, YTOOBI
obpaszoBasicst koHyc. [TonoBrUHA 3TOrO KOHYyCa OyIeT U3 OMHOTO ¢jIost Oymaru, Apyras MOJIOBHHA —
U3 TPEX CJIOEB.

Hpyro#i GpuiabTp, HEMHOTO TIOCIIOKHEE — CKJIaq4aThiid. J{Jis1 Hero BeIpe3aroT u3 OyMaru Kpyr
U CKJIA/IBIBAIOT €r0 MHOTOKPATHO, YTOOBI MOJyYHJIaCh rapMomIka. Uepes Takue CKIaIKd JKUAKOCThb
bunbTpyercs ObICTpee, HO TSKENbIA 0CAI0K MOXKET 3TOT (PUIIBTP MPOPBATD; OH TOAUTCS TOJIBKO IS
JIETKUX, XJIOTIbEBUIHBIX OCAIKOB MIIH JUIsl KPYIHBIX KPHUCTAJIIOB.

Kakoii Obl ¢unbTp BBl HU B3SJIM, €r0 HAAO TMOJIOKUTb B BOPOHKY—CTEKIISTHHYIO
(XMMHYECKYI0) WM TIACTMACCOBYIO, KOTOPYIO MPOJAAIOT B XO3SIMCTBEHHBIX MarasuHax. OH NOJDKEeH
IUIOTHO TIPWJIETaTh K BOPOHKE M HE JOXOAWTH IO €€ Kpas Ha HECKOJbKO MHUUTUMETpoB. Ilepen
paboToil GUIABTP CMAUYMBAIOT PACTBOPHUTEIEM (KaK MPAaBHJIO, BOJOW; MBI Halle Bcero OyneM UMeThb
IeN0 C BOAHBIMU PAcTBOPAaMH), 3aT€M OCTOPOXKHO JIBIOT JKHIKOCTb C OCaaKoM. DHIbTpOBaHHE
TpeOyeT TepneHHs, MOTOMY YTO JKUAKOCTh Yepe3 MPOMOKATENbHYI0 OyMary mpOXOAUT MEIJIEHHO.
Ho Hu B x0eM ciydae He OTpbIBaliTe HOCUK (UIbTPa — BCS paboTa MOMIET HACMApKYy.

HHorna MoXHO (UIBTPOBATh Yepe3 TKaHb MM HECKOJBKO CIIOEB Mapiil — 3TO HECKOJIBKO
ckopee, HO He Tak >p¢eKTHBHO. B ommcaHusX ONBITOB OyAeT CKa3aHO, uepe3 KakoW MaTepual
MOKHO (punbTpoBaTh Oe3 yiepba mis aena. Eciu ske 0coObIX 3aMeYaHmil IO 3TOMY TTOBOJIY BbI HE
oOHapyxute, To QUIBTPyiTE Yepe3 OyMaXKHbINA PUIIBTP.

= : Ba HeoOxomumo HarpeBaTh. Ecimu Tpebyercs
1 Oe30TmacHee) MOJIb30BaThCS BOIASHOUM OaHeH.
<OH) WJIN MPOCTO IHUPOKasi KOHCEpPBHAas OaHKa,
JyeMoil TeMmeparyphl, CKaXXeM, A0 KUIECHHS,
(HOH CMeChIO, a 4ToObl mpoOupka HE ymaia,
, oOMaThIBaIOT NPOOHPKY MPOBOJIOKOH TaK,
1 3TU yCBbI KJIAAyT Ha Kpai kacTprojapku. Mnn




IEeNaroT KPBIKY #3 (aHepbl Tak, 4TOOBI OHa MOIJIa JIE)KaTh HA KAaCTPIOJie, a B KpPBIIIKE
NPOCBEPIMBAIOT OTBEPCTHE AN MPOOMPOK M 3aKPEIUBIIOT HMX IMPOBOJIOYHBIMH YCAMH, TOJBKO
COBCEM KOPOTKHMHU.

Korpa BemecTBo HarpeBarT B CTakaHe, TO KpPbIIKa He Hy)kHa. CTakaH CTAaBAT B BOJSHYIO
0aHI0, HO HE MPsIMO Ha JHO (Tak OH MOJXKET MePerpeThesi), a Ha MOJACTaBKY M3 (aHephl WM KycKa
nepeBa. B moacraBke kenaTeNbHO MPOpe3aTh OTBEPCTHS, YTOOBI BOAA MOTJIA LUPKYJIHPOBATH. A
9YTOOBI IEPEBO HE BCIUIBIBAJIO, IOJCTABKA JOJDKHA IUIOTHO MPHJIETaTh K CTEHKaM OaHMU.

HanmBath MHOrO BOABI HE HAaIO0 — JOCTATOYHO, €CJIM CTakaH MWK mpoOupka OynmyT
NOTPY>KEHBI B BOJly HamoJoBuHY. [1o Mepe BeIKUIIaHHsI BOAY HAAO0 TOHEMHOTY JTOJIUBATh.

BonsHyro 0aHr0O MOXXHO HarpeBaTh Ha Ta30BOHM IUIM 3JEKTPUYECKON ruuTe nubO Ha
3aKPBITON SJEKTPOILUTUTKE (TOKayicTa, MOMHUTE 00 akkypaTtHocTd B padote!). Ecnm >xe Hamo
HAarpeBaTh BELIECTBA Ha OTKPHITOM IUIaMeHH 10 Oojiee BBICOKMX TEMIIEpaTyp, TO JIydlle
MIOJIB30BATHCS TOPENKOH C «CYXHUM CITUPTOMY», TAOJETKH KOTOPOrO MPOAAIOT B XO3SIMCTBEHHBIX H
CHIOPTHBHBIX MAara3mHax,— TaKHM CYXHM TOPIOYMM 4YacTO TMOJB3YIOTCA TYpHCTHL Tabnerku
rOPIOYEro AT POBHOE M Jkapkoe ruramMs. C)KUraTth UX HagO Ha CIELUANBHO CACTAHHOM TaraHke.
Ero MoXXHO M3roTOBUTH M3 TOJICTOH CTaJbHOW MPOBOJIOKU B BHIE TPEHOTHU M MOJOXKHUTb CBEPXY
JKECTSHYIO KPBILIKY C 3arHYTBIMU KpasiMU, HAIIPUMEpP OT CTEKJITHHOW KOHCEPBHOH OaHKH, Ha 3TOU
KPBIIIKE M MOKHUraroT Tabnerky. [IpUroToBbTe M KECTSHBIA KOJIMAYOK, HANMPUMEpP, MAJCHBKYIO
KOHCEPBHYIO OaHKy, KOTOPBIM BbI OyJIeTe raCUTh TUIaMsl: HAKPOITE KOJIMAYKOM TOPSIIYIO TaONeTKy,
BO3/yX NEPECTAHET K HEH MOCTYMNAaTh, U IIaMsl IOTaCHET.

Eme oama cmoco0 HarpeBaHusi 1O BBICOKOW TeMmmeparypbl — TmecodyHass OaHsi. B
HeOOJIBIIYIO CKOBOPOAKY HACBINTBTE POBHBIM CJIOEM CYyXO# MPOKAJEHHBINA NMECOK Ha BHICOTY OKOJIO 2
cM. Ha mecok nmocraBbTe (haphopoByIO HaIKy WM METALTMUECKYIO OaHKY ¢ PEaKIIMOHHON CMECHIO
U HarpeBaiTe MEeCOYHYI0 OaHIO0 HA SJIEKTPOIUTUTKE. JTO CTAPbId, HaIEKHBIA U O€30MacHbId METO
NPOKAJIMBAHUS, XOTS M HE OYEHb OBICTPBIN.

B 3akmnrodyenue 3Toil riaBbl — HEMHOTO 00 U3MEepEHUH MacC U 0OBEMOB.

Jns nomarnHeli 1abopaTopun MOAOHAYT anTEeYHbIE BECHI, OHH JTOCTATOYHO TOYHBI M CTOSIT
Henoporo. Takoro >xe Thma BeChl C KOPOMBICIOM Il OTBEIIHUBAHUS (POTOPEAKTHBOB NMPOAAOT B
¢doromarazuHax. Eciu HeT HACTOAIINX Pa3HOBECOB, BOCIIOJIB3YHTECh HOBBIMUA MEAHBIMH MOHETAMHU
OT KOMNEWKU A0 MsATaka, X Macca COOTBETCTBEHHO 1, 2, 3 u 5 r. I'0mATCs U pblYa’KHbIE BECHI C
npenenom m3mepenus 10 100 r; 0co00 BBICOKOM TOYHOCTH B3BEIIUBAHUS JUTsl OOJIBIIMHCTBA HAIIIMX
OTIBITOB HE MOTPeOyeTcsl.

Uro >xe kacaercs u3MepeHus: 00beMOB, TO JUISl 3TOH IIeJTH MOJKHO HCIIOJIB30BATh ANTEUHYIO
MEH3YPKy — CTEKJSIHHYIO PIOMOYKY C ACJEHHSMH — WJIM MEpHBIH cTakaH. B kpaiiHeM ciydae
MOJKHO BOCIIOJIb30BaThCSI MEPHOH OYTBUIOUKOH, M3 KOTOPOW KOPMST 4epe3 COCKY MIIA/ICHLIEB.
WHorna Ham HykHbl OynyT u Ooree CiokHble MPUOOPBl, MHOTHE M3 KOTOPBIX MOXHO Oyner
coOpatp 13 moApy4HbIX cpencTB. Kak mMeHHO — 00 3TOM OyZeT cKa3aHO B ONMMCAHMSX OMBITOB. A
ceifuac, rmocie BceX MPUroTOBJICHUH, MPUCTYINM K paboTe.

2
ITEPBBIE OITbIThI
CHauana, KaK MoJIOKEHO, CaMO€e MPOCTOE.
OmnbITEL, KOTOpPBbIE HAIEYaTaHbl B 3TOM pasfesie, — COBCEM
nerkue. OHU AJIs1 T€X, KTO TOJIBKO Kadaj U3ydaTb XUMHIO, & MOXKET
ObITh, elle U He y4uT ee. HaBepHOe, U CTapIIEKIACCHUKH CMOTYT

HAWTH 37ech 4TO-TO mose3Hoe st ceOs. Keratn, Bam momapmancs
2 KOTZa-HUOYb TaKOW TPOCTOW, HO OYEHb HAIJAHBIA ONBIT—
pucoBaHue HoaoMm o metamury? Bot ¢ Hero, mokanyi U HaYHEM.
PUCOBAHME NOJAOM
Uem ocoOeHHO XOpOLI 3TOT ONBIT — BCE HEOOXOAMMOE Il HEero, HAaBEPHOE, €CTh JIOMA:
CBEUYKa, aNnTe4HbI Mmojx (CIUPTOBON pacTBOp, HOAHAs HACTOIKA) M KaKOW-HUOYIOb HErOIHbBIN
JKEJIE3HBIN IPEeAMET — CTapasi ABEPHAsl NETJIsA, KJIY OT HEM3BECTHOIO 3aMKa MUJIU 3aMOK, KJIFOYH OT



KOTOPOTO MOTEPSHbL. MeTaUIMYeCKyIO MOBEPXHOCTh, Ha KOTOPOH OyAeT pHCYyHOK, mpouutudyiTe
HAKJAYHOM IIKYPKOH 0 ONecKa, 3a)KTUTe CBEUYKY M HAKJIOHHUTE €€ Tak, YTOOBI mapadpuH Kaman Ha
Onectsanyro nosepxHocTh. Clierka HarpewTe npenMer, Tornaa napaduH pacTedercss TOHKUM CIIOEM.
A Korza OH OXJIAUTCSI U OCTBIHET, UIJIOH MpoLapananTe KaHaBKY, YTOOBI OHU JOMLIN 10 MEeTallla.
Habepure nunerkoil antedHslii HOJ M KamHUTE HA apanuHbl. Yepe3 HECKONIbKO MUHYT PacTBOP
fionma moOienHeeT, U TOrAa HaJO BHOBb HAHECTH €ro Ha napanuHsl. IlpuMepHo depes 4ac CHUMUTE
cyoit mapaduHa: Bbl YBUIUTE HA METAJLIE SICHBIE CIIENbl, OHU TOYb-B-TOYb MOBTOPSIIOT PUCYHOK Ha
napaguHe.

Ecnu onbIT ObLT yayHbIM, MOXKHO TIEPENTH K 0OJiee CEepbe3HOMY 3aHSTHUI0 — HE MPOCTO
Hapanarh napaduH, a HalMCaTh Ha HEM CJIOBO HJIHM CIENaThb PUCYHOK, HaNpUMep, MMOMETUTh CBOU
MEPOYMHHBIN HOXK WJIM TAa€UHBIN KJIIOY OT BEJIOCUIIENA.

Pazbepemcs, uTO e MPOUCXOIUT, KOrza oz conpukacaercsi ¢ MetaioM. JKene3o BcTynaer
B PEAKLHUIO C MOJOM, B pe3ysbTare 00pa3yeTcst colb — HOIuA Kene3a. A 3Ta COoJlb — MOPOUIOK,
KOTOPBIH JIETKO yAaJsieTcsi ¢ moBepxHOCTH. U TaMm, rae OblIi HapanuHel, 00pa3oBauCh YriayOIeHHs
B Metayie. Takoil mNpolecc Ha3bIBAIOT XUMHUYECKUM TpaBieHneM. K Hemy uacto mpuleraror,
OJTHAKO UCTOJIB3YIOT OOBIYHO HE HOJ, a Pyrue BelecTBa, Ooiee akTHBHBIE.

Mexnay npodnm, MO B3aUMOJEHCTBYET HE TOJIBKO C JKEJIE30M, HO U C MEIbI0. 3HAYUT, UM
MO>KHO TPaBUTb pa3Hble MPEAMETbl U3 MeIU U MEeIHBIX CIUIABOB, HAIpUMep, U3 JaTyHu. Moskere
nonpoOoBaTk.

CAMOJEJIbHBIE MHIMKATOPBI

B xumuuecknx nmabopaTopusx TO W AENO MOJB3YIOTCS WHAMKATOPAMH — HWHOTAA IUIs
OTIPENIEJICHNS] TeX WJIM MHBIX BEINECTB, a OOJbIIEH 4YacThiO, YTOOBI Y3HATH KHUCJIOTHOCTH CPEIH,
MIOTOMY 4TO OT 3TOrO CBOMCTBA 3aBUCUT U MOBEECHUE BEIIECTB, U XapakTep peakuuu. MHaukaTopel
HE pa3 NOHAA00SITCS U HaM, a TaK KaK HE BCEra MOYKHO MX KYIHTb, TO MOMPOOyeM MPUTrOTOBUTD HX
CaMOCTOATENbHO. MCXOMHBIM ChIpbeM OYIYyT CIYJKUTh PACTEHHUS: MHOTHE LIBETHI, IUIOJBI, SITOJE,
JMCThSl U KOPHU COAEPIKAT OKpAIICHHBIC BEINECTBA, CIIOCOOHBIE MEHSTh CBOH IIBET B OTBET HA TO
WM MHOEe Bo3zeiicTBue. M, momagas B KUCHYyK (WM, HANpPOTHB, B LICJOYHYIO) Cpedy, OHHU
HATJSITHBIM 00Pa3oM CHUTHAJIU3UPYIOT HaM 00 3TOM.

PacturenpHOe «ChIpbe» J€TOM cOOpaTh HETPYAHO — B JIECy, B IOJIE, B Cally HJIM OTOPOJeE.
Bosbpmure sipkre IBETbI — HPUC, TEMHBIE TIOJIBIIAHBI U PO3bI, AHIOTHUHBI IJ1a3KH, MajbBy, Habepure
MAaJIMHBI, €KEBUKH, YePHUKH, TOJyOUKH; 3aMaCUTECh HECKOJbKUMH JIMCTAMH KPACHOW KamyCThl U
MOJIOJION CBEKJION.

Tak kak pacTBOPBl MHAMKATOPOB TOJYYAIOT OTBAPUBAHHEM (OTBap — 3TO HEUTO BPOAE
Oy/bOHA), TO OHH, €CTECTBEHHO, OBICTPO TOPTATCSI—CKHUCAIOT, TUTeCHEBET. VX HAalo rOTOBUTH
HETIOCPEICTBEHHO Teper OnbIToM. Bo3bMHTE HEMHOTO 3aITACEHHOTO ChIPBS (TOYHOE KOJMUYECTBO HE
UMeeT 3HAYEHUs), TMOJIOKUTE B MNPOOHMPKY, HalelTe BOMABI, MOCTABbTE HAa BOASHYIO BAHIO U
HarpesafTe OO TeX IOpP, MOKa pacTBOp He okpacutTcsa. Kaxaplii pacTBOp MOCie OXJIAXKIACHUs
npoUIBTPYHTE U CIeHTE B MPUTOTOBJICHHYIO 3apaHee YHCTYIO CKIISTHKY C STHKETKOM.

Urobb1 obecieunts cedsi HHAUKATOPAMH Ha BECh IO, 3aCYIIUTE JIETOM JIETIECTKU H SITOABI,
Pa3NOKUTE MX 1O OTHAENbHBIM KOpPOOOYKaM, a TMOTOM TOYHO TaK JK€, KaK TOBOPUJIOCH BBILIE,
MIPUTOTOBLTE U3 HUX OTBAPBI, OTAEIBHO U3 KAXKIOTO PACTEHHUS.

UroObl y3HaTh, KakOW OTBap CIYXXUT HMHAMKATOPOM HA Ty WJIM HHYK Cpeay U Kak
WU3MEHSETC €ro LBEeT, Hajg0 MPOBECTH HCMbITaHHWE. BO3bMHUTE NUNETKONH HECKOJBKO Karlelsb
CaMOJIeJIbHOTO WHAMKATOpAa M NOOABISNHTE WX MOOYEPETHO B KHUCIBIA WM IMEJIOYHOW pPacTBOP.
KucaelM pacTBOPOM MOXKET CIYyKUTb CTOJIOBBIM YKCYC, @ LIEJIOYHBIM — PacTBOpP CTHUPAIBHOMN
copel, kKapOoHaTa Hatpus. Ecim, k mpumMepy, 100aBUTh K HUM SIPKO-CHHUH OTBap M3 LIBETKOB HPHCA,
TO MO/ BO3ACHCTBUEM YKCYCa OH CTAHET KPACHBIM, COJIbI — 3€JIEHO-TOIyObIM.

Pe3ynbraThl BCEX 3TUX ONBITOB TINATENLHO 3aIUCBIBANTE, JIydlle BCEro B TaOmuIly, ee
obpasell MbI 31€Ch TTPUBOIUM.

He TONBKO JUCTBS M SITOABI MOTYT COCHY>KUTh BaM CIy»kOy B KadecTBe MHAMKATOpoB. Ha
WU3MEHEHHE KHUCIOTHOCTH YE€TKO PearupyroT U3MEHEHHEM LIBETa HEKOTOpPbIe COKHU (B TOM HHCIIE U3
KPAacHOHM KaryCThl, M3 BHINHH, YEPHOTO BHHOTPana, YEPHOH CMOPOIAMHBI) U JaKe KOMIIOTHI.



BBIMOMHUTE pONIb WHAWKATOpPAa MOXKET OOBIYHBIM Oopil. XO03AWKM 3TO [NAaBHO NPUMETUIH H
UCTIOJIb3YVIOT TAKO€ CBOWCTBO CBEKOJBHOTO OTBapa, HO He sl aHaim3a. UtoObl Gopiy ObLT sIpKO-
KPAaCHBbIM, B HETO Mepe] OKOHYaHUEM BapKU AOOABJISIOT HEMHOTO MHIIEBON KHCIOTHI — YKCYCHOH
WJIH JJTUMOHHOM; LIBET MEHSETCsI OYKBAJIBHO Ha Ija3ax.

B naboparopusx mMUPOKO HCHONB3YIOT MHAWKATOp (penondranenn. IlpuroroBum ero us
anTEe4YHbIX TAOJIETOK TOTO k€ HazBaHus. OnHy-ABe TaONEeTKU Pa30TPUTE U PACTBOPUTE MPUMEPHO B
10 M1 Boaxku (B KpaiiHeM ciy4ae, MpOCTO B TEIUIOHN Boae). B moboMm ciyuae TabneTku pacTBOPATCS
HE TIOJHOCTBIO, TMOTOMY YTO KPOME OCHOBHOTO BeINecTBa, (peHondranenHa, B HUX €CTb €lle
HAMOJHUTENb—TaNbK M Med. OTQuIbTpyiTe MOJNYYeHHBIH PacTBOp 4epe3 MPOMOKATEIBHYIO
Oymary u mepeneiiTe B YHCTYIO CKISTHKY C 3THUKETKOH «(eHondranenH — WHIUKATOP». DTOT
OecrBEeTHBIH pacTBOpP cO BpeMeHeM He moptutrcs. OH NPUTOANTCS, U HE Pas, AJS ONpeneseHUs
IIEJIOYHOH Cpenpl: B HEHl OH MIHOBEHHO KpacHeeT. st mpoBepku 100aBbTE KaIUIO-IPYTYIO
(denondranenHa K pacTBOPY CTUPAILHOMN COMIBI.

A BOT u oOpazern Tabmupl, KOTOpas OyneT CIyXXUTb BaM CIIPABOYHHKOM IIPH BBIOOpE
HHJIUKATOpA:

HWnnuxartop Liser pacTtBOpa IIpennaraem BaM
= = ~| TPOIOJIKUTH Ta0JIUILy
UCXOOHBI |B  KHCJOW|B INEJOYHOU
CaMOCTOSITEIBHO.
cpene cpene 4! MOCTIETHEE 0
Bunorpaansiii coxk | TemHo- KpacHbiit 3eneHblil PaCTUTENbHBIX WHJHUKATOpax.
KPaCHBIN Hekorna Obulo B MoOje MNHCAThb
Cunuii HUpuc ﬂpKO-CI/IHI/Iﬁ KpaCHbeI 3eneHo- [PUTIALIEHUS Ha JIeTIECTKAaX
rojiy0oit LBETOB, a IHWCald HUX B

3aBUCUMOCTM  OT  LBETKa U
JKEJIaeMOro 1BeTa HAAMNCH PAacTBOPOM KUCIOTHI WJIM LIENOYH, MOJB3YsCh TOHKUM MEPOM WU
3aocTpeHHor majoukoi. IlompoOyiite, ecau XOTuTe, MUCATh TaKUM OOpPa3oM, HO JIETIECTKU H
pPacTBOPBI sl MHUCbMa MOAOEPHUTE CaMOCTOATENbHO. IMeliTe B BUy, YTO PacTBOP AOJUKEH OBITH HE
CJIMIIKOM KOHLIEHTPHUPOBAHHBIM, HHAYE MOXKHO TIOBPEAUTDH HEXKHbBIN JIETIECTOK.

OKCTPAKIIMA

Celiyac Mbl TO3HAKOMUMCSI C OUY€Hb PACIPOCTPAHEHHBIM B MPOMBILIIEHHOCTH MPOLIECCOM,
KOTOPBIH Ha3bIBAIOT HKCTPAKIIUEH.

H3MmenpunTe HECKOJBKO SIAPBILIEK OpeXa W rOpPCTh CEMEYEK MOJNCOJIHyXa (MOHSTHO, 0e3
HIeNTyXH), TIOJIOKUTE B MPOOUPKY U 3aneiite OeH3uHOM. Psimom He MOJKHO ObITh OrHS — OEH3UH
MOJKeT 3aroperbest! BeTpsxaute mpoOupky U maiiTe el MoCTOsTh 4aca /Ba, He 3a0bIBast BpeMs OT
BpeMEHH BCTpsixuBaTh. IloTOM creiite pacTBOp Ha Osroaile W BBICTaBbTE Ha CKBO3HsK. Korma
OCH3MH UCHAPUTCS, Bbl YBUIUTE HA JHE HEMHOTO Macia. Tak ¢ mOMOIbI0 OCH3MHA BbI U3BIIEKIIH,
SKCTPArupoBaJid, Macyio U3 ceMsH. llpomsomuio 310 Omaromapss TOMy, YTO Macio XOPOLIO
pacTBopsieTcsi B OEH3UHE.

Mosxere NOMBITaTbCs MPUTOTOBUTH MAacilO U3 APYrux cemsiH. ToJNbKO He B3AyMaiiTe
npoboBaTh €ro Ha BKyC!

Eme omun onbir — ¢ nuctesiMu. [ Hero Ham moHamoOwTces BoAsiHas OaHS M CTaKaH C
TOHKUMH CT€HKaMu (ecinu OHM OyAayT TOJCTHIMHU, CTaKaH, KaKk Bbl NOMHUTE, MOXET JIOIHYTH).
CBexuil TMCT KaKOro-HUOyAb PacTEHUs] TIOMECTHTE B COCY[ M 3ayieliTe HEOOJBIINM KOJHYECTBOM
pazbaBnenHoro crupra. Harpeiire Bogy B OaHe, CHUIMHTE €€ C OTHSI M NIOCTaBbTE BHYTPb CTaKaH C
auctoM. Hekotopoe BpeMsi CIyCTsl MUHLETOM JIOCTAaHbTE JIMCTOK: OH OOECLBETHIICS, & CIIHPT CTall

U3yMPYJHOTO [BeTa. BOT Tak BbI MPOBEIHM 3KCTPAKLHIO XJIOPOPUIIa — 3EJIeHOr0 MUTMEHTa
pacTeHuil.
Kcratn, ecnm B3sATh 3aBeOMO ChenOOHOE pacTeHHe — cajlaT WM INMUHAT, TO M3 HEro

TAKUM CIOCOOOM MOJKHO W3BJI€Ub MUINEBOM KPacHTENb — Ui MOJKPACKH Kpema uiH coyca. Tak
MOCTYTAIOT M HA MUINEBbIX (padpukax: 3eJeHblil ChbeNOOHBII KpaCUTENb H3BJICKAIOT SKCTPAKLIUEH 13
aucTbeB. UTOOBI YCKOPUTH 3TOT MPOIIECC, COBETYEM CHadajia U3MENbYUTDh JIUCThSI U BCTPSXHUBATH
BpeMs OT BPEMEHU COCYA.



Eme onun oneit. B mpoGupky, 10 NOJOBHUHBI 3aMIOJHEHHYIO BOJOH, HajlelTe mpuMepHO | M
anTeYHON HACTOWKHM Hoaa; moayduTcst OypoBatelil pacTBop. Jlo6aBbTe K HEMY paBHOE KOJIUYECTBO
OeH3MHa, HECKOJIbKO Pa3 BCTPSXHUTE U OCTaBbTE B MOKoe. Koraa cMech pacciouTesi, TO OKaXKeTcs,
YTO BEpXHUH, OEH3WHOBBIN CJIOW CTajl TEMHO-OypbIM, a HIDKHHUH, BOIHBIA CIIOH — TIOYTH
GecuBeTHBIM. o1 B BOJE PAcTBOpSETCS ILIOXO, a4 B OeH3MHE — Xopowmo. I103TOMy-To OH U3
BOJIHOTO PacTBOpA Meperen B OEH3HHOBBIH.

Ha pasnauuumm B pacTBOPMMOCTH OCHOBAH HAIll MOCAEOHUN OMNBIT C 3KcTpakuueid. Kax
OBICTPO OTJIMYUTH MOPOIIOK Ko(e oT mopormka rukopusi? 1o 3amaxy, 3TO MOHITHO, HO €CIIH 3arax
cnab Wi BbI €ro He NOMHUTe B TouHoCcTU? Torma 6pockTe Mo MEnoTKe TOro M APyroro Noporika B
Npo3pavHblil cocyn ¢ ropsyeil Bopoi. OkpallleHHbIe BELEeCTBA LUKOPHs TPYAHO SKCTParupyroTcs
BOJIOH, TIOATOMY OKa OCTaHETCsl MPaKTU4YeCKH OecuBEeTHOH. A BemnecTBa Kode, HaNmpOTHB, JIETKO
pacTBOPSAIOTCS B BOJE, U €ro MOPOILIOK MENJIEHHO OIyCKAeTcs Ha [HO, OCTaBisis 3a coOoM
KOPUYHEBBIN ClEN.

OIIbITBHI C TA3SAMU

C KUAKOCTSIMH MBI YK€ HEMHOTO mopadoTaiy, 3aiiMeMcsl ra3aMu. DTO HECKOJIBKO TPYAHEE,
U TIPEXKJIE BCErO HaM HYXKHBI Oy1yT MPOOKH C OTBEPCTUSMH U Fa300TBOJHBIE TPYOKH.

TpyOka MoxkeT OBITh CTEKISIHHOHM, METAJIMUECKOW M JaXKe IUIacTMacCOBOH. Pe3nHOBYIO

npoOKy jydimie He OpaTb — B HEH TPYAHO CBEPJUTb OTBEPCTHs. BO3BMHUTE KOPKOBBIE WU
MOJIMATUJICHOBbIE MPOOKM — OTBEPCTHS B HUX MOXKHO MPOKEYh HArpeThiM ImmjioM. B 310
OTBEpCTHE BCTaBbTE TPyOOUKY — K NIpUMEPY, OT TIJIa3HOW MHIIETKU, OHA JOJDKHA BXOIUTH B

OTBepCTHE MPOOKH TIIOTHO, Oe3 3a30POB, MO3TOMY OTBEPCTHE B MPOOKE HAAO CAENATh CHaYaja 4yTh
MeHbIIe, YeM TpeOyeTcs, a MOTOM MOHEMHOTY PaCIIMPSTh €ro, MOATOHASA MOA AMAMETP TPYOKH.
HanenbTe Ha CTEKISIHHYIO TPYOKY PE3MHOBYIO WM TIOJHMATHJIEHOBYIO THOKYIO TPYOKY ATMHON
cantumetpoB 30, B Ipyroii ee KOHeI Tak:Ke BCTABbTE KOPOTKYIO CTEKJISTHHYIO TPYOKY.

Tenepp nepselil ONbIT ¢ ra3amMu. 1IpUroToBeTe M3BECTKOBYIO BOAY, 3aJIMB IrOpsideid BOAOU
(1/2 crakaHa) MOJOBUHY YaWHOH JIOKKM W3MEJbYEHHOH TalleHOW W3BECTH, pa3MellaiTe cCMech U
naiire otcrosaThes. IIpo3pauHblii 0cagok HajJ OTCTOSIBLIMMCS] paCTBOPOM U €CTh U3BECTKOBas BOJA.
OCTOpPOXKHO CJIEHTE KUAKOCTD C OCA/IKa; 3TOT Ja0OPATOPHBIA NMPUEM, KaK Bbl IOMHHUTE, Ha3bIBAIOT
JEKaHTalUen.

Ecnu y Bac Her ramenoii nussectu Ca(OH),, TO N3BECTKOBYIO BOAY MOYKHO MPHUIOTOBHUTH M3
IBYX PacTBOPOB, MpojaroIiuxcs B anreke: xmopuaa kanpius CaCl, m HamaTelpHOTO Ccriupra
NH4OH (BogHoro pactBopa ammmaka). IIpm uMX CMEIIMBAaHUHM TaKKe MOJyYaeTCsl MPO3payHast
M3BECTKOBAsI BOJA.

Bospmure oxnakaeHHYIO OyTBUIKY C MHHEPAJbHOW BOMON miu JuMoOHamoM. OTKpoiTe
npoOKy, ObICTPO BCTAaBbTE B TOPJIBIIIKO MPOOKY C Ta300TBOAHON TPYOKOMH, a Opyroil ee KOHeI
ONyCTUTE B CTakaH C M3BecTkoBOH Bonoi. [loctaBbre OyThUIKY B Temnyro Boay. U3 Hee OynyT
BBIZIEJATHCS My3bIPbKH rasa. 1o quokcun yriepoaa CO; (OH ke ABYOKHCH YIiepo/ia, YIIIEKUCIIbIHA
ra3). Ero noGasnsioT B Boy, 4TOOBI OHA ObLIA BKyCHEE.

ITo TpyOke ra3 mocrymnaer B CTakaH, OH MPOXOINT Yepe3 M3BECTKOBYIO BOJY M OHA Ha Iiia3ax
MYTHEET, MOTOMY 4YTO COJEp KAIUICS B HEH THUAPOKCHI KajbLUs IpeBpalnaercss B KapOoHAT
kanbuust CaCO3, a OH TUIOXO PacTBOPSIETCS B BOAE U 0Opa3yeT Oenyro MyTb.

Uro0Obl MOCTaBUTH ONBIT C W3BECTKOBOW BOAOH, HEOOSA3aTENbHO NMOKYNAThb JIUMOHAA WU
MUHEpaIbHYIO BOAY. Benp mpu nbIxaHuu Mbl IOTpeOIsieM KUCIOPO U BBIACISIEM YIJIEKUCIIBIN ras3,
TOT CaMbll, KOTOPBIH 3aCTaBJIsIET MYTHETh M3BECTKOBYIO BOay. OmycTute KOHel JI0O0H YMCTOM
TPyOKH B CBEXYIO MOPLMI0 H3BECTKOBOH BOABI M HECKOJBKO pPa3 BBIIOXHHUTE 4Yepe3 TPyOKy—
pe3yJbTaT He 3aCTaBUT cels KIATh.

Otkpoiite eme onHy OyThUIKY, BCTaBbTe MPOOKY C TPYOKOH M MpPOAOIDKANTE MPOIyCKaTh
yepe3 M3BECTKOBYIO BOAY AMOKcUn yriepoaa. HexoTtopoe Bpems cCIycTs pacTBOp OISITb CTaHET
NpPO3payHbIM, MOTOMY HYTO IHOKCHI YIJIEpOAa BCTYMAeT B PEAKLUUI0 C KapOOHATOM KajbLUs,
npesparas ero B npyryto comb—runpokapoonat Ca(HCOs),, a 3Ta coib Kak pa3 OYeHb XOPOIIO
pacTBoOpsieTCsl B BOJE.

Crnenyromuii ras, KOTOPbIM MBI 3aiiMEMCsl, COBCEM HeNaBHO ObLI YyIMOMSIHYT: aMMHak. Ero



JIETKO Y3HATh I10 PE3KOMY XapaKTepPHOMY 3aIaxy — 3aIaxy arnTeqHOTO HAIATBIPHOTO CIHPTA.

Haxnetite B OyTBUIKY HEMHOTO NMPOKUIISTYEHHOTO HACHIIIIEHHOTO PACTBOPa CTHPAIBHOM COJIBI.
3areM n00aBbTE HALIATBIPHOTO CIUPTA, BCTAaBBTE€ B TOPJBIIIKO MPOOKY ¢ THOKOH OTBOIHOMN
TpyOKOI U Ha APyroi ee KOHeU HaJeHbTE MPOOUPKY BBepX mAHOM. Ilogorpelite OyTBUIKY B TETLION
Boze. Ilappl amMmmmaka jierde BO3[yXa, M BCKOPE OHH 3aIOJHIT NepeBepHyTyro mpodbupky. Ilo-
npexXHEMY JIeprka MpoOUPKY BBEPX JTHOM, OCTOPOKHO ONYCTUTE €€ B CTakaH ¢ Bopol. [louru cpasy
)K€ BOJIa HAYHET MOJBIMATBCS BBEPX, B MPOOHMPKY, MOTOMY YTO aMMHAK XOpPOIIO PAaCTBOPSETCS B
BOZIEe, OCBOOOKIast IJIsl HEe MEeCTO B MPOOHpKE.

3a01HO BBl MOJKET€ HAy4YUTHCS PACIIO3HABATH aMMHAaK — W HE TOJBKO MO 3amaxy. Bo-
NepBbIX, YOEAUTECh B TOM, YTO PAacTBOP aMMHAKa MMEET LIEJOYHYI0 PEaKLHIO (BOCHOJIB3YHTECH
beHondTanenHOM MM CaMOAETbHBIMH HHIUKATOPAaMH). A BO-BTOPBIX, IPOBEIUTE KaUECTBEHHYIO
peakuno Ha aMMuak. KadecTBeHHas peakuuss — Takas, KOTopas IMO3BOJiseT 0e30IHnO0YHO
OTIO3HATh TO MJIM MHOE BEIECTBO JUOO IPYIIy BEIIECTB.

[IpuroroBbTe cnadblii pacTBOP METHOTO Kyrnopoca (OH AOJDKEH ObITh OneaHO-roNyOBIM) U
ONyCTUTE B HEro ra3o0TBOAHYIO TpyOky. Korma Hauner BeimensTbcst aMmMuak NH3, To y KoHLa
TPYOKH pacTBOpP CTAHET SPKO-CHHUM. AMMHMAK C COJIBIO MEIH JJA€T SIPKO OKPAILIEHHOE KOMILIEKCHOE
COEIMHEHHNE TOBOJBHO cloXKHOTO cocTaa [Cu(NH3)4]SO4.

Tenepr mocrapaiiTech pa3goOBITE COBCEM HEOONBINOW KyCOK KapOuaa kambLus — Oynem
nosy4ats aneruiiedn. Cobepure nmpuOop, Kak B MPEABIAYIIEM OIIBITE, TOJBKO B OYTBUIKY HaJECHTE He
HAIIATBIPHBIA crupT, a cony. OnMycTUTE B HEE TINATEIbHO 3aBEPHYTHIH B MPOMOKATEIbHYIO Oymary
MaJIeHbKHH, C TOPOIIMHY, Kycodek KkapOupa kambLus M BCTaBbTe MpoOKy ¢ TpyOkoil. Kornma
POMOKaTeNbHas Oymara pa3MOKHET, HAUHET BBIENIATHCS a3, KOTOPBIHA BB, Kak U Mpexne, Oynere
coOupaTh B MepeBEePHYTYIO TPoOUpPKy. MUHYTY CITyCTS MEpPEeBEPHUTE MPOOUPKY TOPJIBIIKOM BBEPX
U TTOJTHECHUTE 3aKXKEHHYIO0 CIIMYKY. ['a3 BCIIBIXHET U CTOPUT KONTSAIIMM TUIAMEHEM. JTO TOT CaMbIi
alleTUJICH, KOTOPBIM TMOJIb3YIOTCS Ta30CBAPLIUKH.

KcraTn, B 3TOM OmbITe MOJydYaeTcss HE TOJIbKO aleTuieH. B OyThbUIKe ocTaercs BOIHBIH
pacTBOpP TMAPOKCHMA KAaJbLUS, T. € HM3BECTKOBas BOJAa. E€ MOXHO HCMOJB30BaTh ISl OIBITOB C
IMOKCUIIOM YTIIepoaa.

Crenyrouuii OmbIT € ra3aMu MOXKHO CTaBUTh TOJBKO MPHU XOPOIIeH BEHTWISILIUY, a €CITU €€
HET, TO Ha CBEXeM Bo3ayxe. Mbl OyneM Mmosydath pe3KO MaxXHYIIUH JHOKCHA Cephbl (CEPHUCTBIN
1"213) SO;.

Hanetite B OyThUIKY pa30aBiIeHHYIO YKCYCHYIO KHUCIOTY H A00aBbT€ HEMHOIO 3aBEPHYTOrO
B MMPOMOKATEIbHYIO OyMary cynbdura HaTpusi NaySOs (3T0 BelecTBo NpoaaroT B POTOMAra3uHax).
3akpoiite OyThUTKY TIPOOKOH, CBOOOMHBIN KOHEL ra300TBOAHOW TPYOKU OMYyCTHUTE B CTakaH C
NPUTOTOBJICHHBIM 3apaHee pa30aBieHHBIM pacTBOPOM nepMaHraHara kamust KMnQOy (310 BernecTBo
W3BECTHO B OBITY MOJ Ha3BaHMEM MapraHuoOBKH). PacTBop mosokeH ObiTh OnenHO-po3oBeM. Korna
Oymara pa3sMOKHET, U3 OYTBUIKH HayHET BBIAENATHCS AHOKCUA cepbl. OH BCTyMaeT B PEAKLHUIO C
pPacTBOPOM MEepPMaHTaHaTa KaJus 1 00ECIIBEUHBAET €ro.

Ecnu BaM He ygacTcss KynuTh Cylnb()UT HATPHsL, TO 3aMEHUTE €r0 COAEPKUMbIM OOJIBIIOrO
narpoHa oObraHOTO (oTonposiuTens. [IpaBna, B 3TOM ciiydae B JHOKCHIE Cepbl OyneT MpUMech
IMOKCUA YIIIepoa, HO ONBITY 3TO HE MOMEIIIAET.

OKHCJIEHME-BOCCTAHOBJIEHHE

OneIT ¢ JMOKCHIOM Cepbl MPOAEMOHCTPUPOBAI HAM OAHY M3 MHOTOYHCICHHBIX
OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIX peakunid. B Takux peakuusx aToMbl OJHUX BEIIECTB
NPUCOETUHSIOT 3JIEKTPOHBL, a IPYyrHX — OTHAT DJJEKTPOHBL llepBble HOCAT Ha3BaHHE
OKHUCIUTENEH (IepMaHraHaT Kajusi), BTOpble — BOCCTAHOBUTENEH (IHOKCHA CEpbI).

ITocTaBuM ere HECKOJIBKO OIBITOB C OKUCIEHIEM — BOCCTAHOBJICHHUEM.

Ha cBexkwmii cpe3 kaprodens kanHUTe pa3OaBIeHHONW HOAHONW HACTOWKOMW: MOSIBUTCSI CHUHSIS
OKpacka. JTO KpaxmaJl, COAepKaIluics B KapTodene, CHHEEeT B MPUCYTCTBHH CBOOOTHOTO Hoxa.
Takyro peakuuro 4acTO UCHOJB3YIOT IUIA TOTO, 4TOOBI OOHAPYKUTh KpaxMal, 3HAYHT, 5TO TOXKE
Ka4eCTBEHHAsI PEaKIIHISL.

Ha To >xe MecTo, KyZJa Bbl KanmHyJM HOAHYIO HACTOWKY, HaJEWTe HEMHOIO pacTBOpa



cynbduta Hatpusi. Oxpacka ObicTpo ucyesHeT. [Ipor3omio BOT 4TO: Cyab(PUT OTAaNT CBOOOTHOMY
HOIy 3JIEKTPOH, TOT CTaJl SJEKTPUUECKU 3aPsUKEHHBIM, TPEBPATHIICA B UOH, a B TAKOM COCTOSIHUU
HOA yKe He pearupyer ¢ KpaxmajioM.

Takoe cBOHCTBO CcynbpuTa HATPHs, KaK U JHOKCHAA CEPbl, O3HAYAET, YTO 3TH BEIIEeCTBA —
Xopourie BoccTaHoBHTENU. BoT emie mro0OmBITHBI ONBIT ¢ CynbpuToM. Ero kxoMmaHbOHOM-
OKHUCIIUTENIEM BHOBb OyJeT MepMaHraHaT Kajus.

B derrpipe mpobupku HajelTe OneaHO-PO30BBIN, PO30OBBIN, CBETIO-(QUOIETOBBIA U TEMHO-
(uONETOBBIN PacTBOPBI MAPTaHIOBKH. B kaxkayro mpoOupky nodaBbTe pacTBOp CyNbpUTa HATPUS.
CopnepxxuMoe mepBOi MPOOUPKH CTaHET MOYTH OECLBETHBIM, BTOpOi — OypoBaTeiM. B Tperbeit
npoOupKe BIMAAyT Oypble XJIOMbS, B UETBEPTON TOXKE, HO ocanka Oyner HamHOTO Ooubine. Bo Bcex
npobupkax obpasyercs TBepuplii okcua Mapranna MnO,. Ho B mepBbIX AByX mpoOupkax OH
CYIIECTBYET B BHJE KOJUIOMJHOTO PacTBOpa (TBEPHAbIE HACTULIBI HACTOJBKO MAJIBl, YTO PACTBOP
KaXXETCSl MPO3PAvHbIM). A B OCTAIBHBIX BYX Mpobupkax KoHUeHTpauust MnO, HACTOJIBKO BEJIHKA,
YTO YACTHILBI CIUMAIOTCS U BBINAJAIOT a OCAJIOK.

BooOmme mapraHiioBka HalmOMHHAeT XMMHYECKOTO XaMeleOHa — TaK OHAa yMeeT MEHATHb
cBOi1 1BeT. Hampumep, B IIENOYHON Cpene pacTBOp MEPMaHraHaTa Kajusl U3 KPacHO-(pHOIeToBOTO
CTaHOBUTCS 3€JIEHBIM, TIOTOMY YTO IE€PMaHIaHAT BOCCTAHABJIMBAETCA 1O 3€JIEHOTO MAaHraHara.
UroObl mpoBepUTh 3TO, OPOCHTE B PACTBOP IIENOYH — B KOHLIEHTPUPOBAHHBIN MPOKUIISTYECHHBINA
pacTBOp CTUPAJBHON COABI — KPHCTAIMK MApraHLOBKHA, W BMECTO NPUBBIYHOTO PO30BOTO
OKpAIINBAHUS TIOSIBUTCS 3€JIEHOE.

DTOT OMNBIT MOJIy4aeTCsl elle KpacuBee, Koraa paboTalOT C €OKUM HATpoM, HO JUis
JOMAIIHETO SKCIIePUMEHTUPOBAHMS, TIOKa Yy Bac HET HaBbIKA M YMEHUs, Takue IIeI0Yd
pPEKOMEHA0BaTh HeMb3s. Ecin ke Bbl 3aHUMaeTech B KPY)KKe, TO MMOCTABLTE OMBIT TaK: HaleHTe B
TOHKOCTEHHBII CTaKaH HEMHOT'O KPaCHOTO PacTBOPa MapraHLOBKH (OH JOJUKEH OBITh TPO3PAYHBIM)
U O4YeHb HEOONBUINMH MOPLHSIMH, YTOOBI PEaKIHMOHHAas CMECh HE pPa3orpeBaiach, N0OaBIsIATE
JNOCTaTOYHO KOHLIEHTPHPOBAHHBINA PacTBOp eakoro Harpa. Habmromaiite 3a mBETOM SKHIKOCTH —
CHauaja OH OyJeT CTaHOBUTKLCS BCe OoJiee (PUOSIETOBBIM, 3aTEM, IO MEPE YBETMYCHHUSI IEJIOUYHOCTH,
CHHHM, U, HAKOHEL, 3eJIEHBIM.

CmeHa okxpacku OcoOEHHO OTYETIIMBO BHIHA B NpOXofsiieM cBere. B mobom ciyuae
OCBELICHNE JOJDKHO OBITh XOPOIIUM, 0€3 3TOTO Mepexobl OTTEHKOB MOKHO U HE 3aMETHTb.

Crnenyromuii onpIT MOMOXKET BaM OTIMYUTH TPSI3HYI0 BOAY OT umcTo. OmHy mpoOupKy
HAIOJHUTE YUCTON BOMOH, APYr'yI0 — BOAOH M3 3aCTOsBLIEHCS JTy>ku uiH u3 6onora. JlobaBbTe B
npoOUPKH HEMHOTO PacTBOpPA OKHCIHUTEIs—IIePMaHraHata Kaaus. B BOOompoBonmHON Bonme OH
OCTaHEeTCs PO30BBIM, B BOJE M3 JYyXKH — olecuBerurcs. B Temnyro moromy B crosiuedt Bone
CKaIUTMBAIOTCSl OpraHuyeckne BemecTBa. OHHU, KaKk H CyJIb(QHUT HATPHUs, BOCCTAHABIMBAIOT
NEpPMaHTaHAT KAJIHsI, MEHSFOT €r0 OKPAacKy.

B nepBom ombiTe ¢ Cynap(pHUTOM HaTpHs MpemIaraioch OpaTb ero u3 OOJBIIOTO MaTpoHA
nposiBuTens. Ecnmu BbI mocnenoBaid 3TOMY COBETY, TO Y Bac OCTaJICS Majblii MAaTPOH, KOTOPBIH
COIIEPKUT CMECh METOJIa U THMIPOXHWHOHA. PacTBOpUTE 3Ty CMech B BOAE;, pacTBOp OyIeT OueHb
cnabo oxpameHHeIM. lIpubaBbTe HEMHOrO XJIOPHOH HM3BECTH (3TO  PacIpPOCTPaHEHHOE
ne3nH(ULMPYIOIee BEIeCTBO, 00pamarbes ¢ HUM HaAo ocTopokHo). Copep:xkumoe mpoOUpKu
CTaHET JKENThIM. XJIOpPHAas W3BECTb — XOPOIIMUH OKHCIUTENb, OHA OKHCISET THAPOXHHOH a0
XMHOHA, & TOT OKpAIIEeH B JKeNThbIH 1[BeT. Eciu ke Teneprs no0aBuTh B MpOOUPKY CMeCh CyibduTa
HATPUsl U COABI M3 OONBILIOTO MATPOHA, TO JKENTas OKpacka MCUE3HET: CyJb(QUT HATpUs BHOBb
BOCCTAHOBHT XHHOH JI0 TUAPOXHHOHA.

ITocnepHuii OMBIT HA TEMy «OKHCIIEHHE —— BOCCTAHOBJICHHE» MBI TIOCTaBUM C
COCOMHEHUSAMH XpoMa. Takue OIBIThI 4acTO OBIBAIOT KPACOYHBIMH, YTO HEYAMBUTEIBHO, TaK KaK
«XPOMOE» MO-TPEYECKH O3HAUALT KIIBET.

Urak, BO3pbMUTE HEMHOTO >XenToro pacrtsopa Omxpomara kammst K,Cr,O7; 3T0 BemecTBo
IIUPOKO MPHMEHSIOT B TEXHUKE B KAa4eCTBE OKUCIHTENS, HANpUMeEp, Ui OYHCTKH CUJIBHO
3arpsiI3HEHHBIX AeTanell; oOpamarbes ¢ HUIM Hano akkypatHo. Ecnm no0aBuTh B JKENTHI pacTBOp
HEMHOT'O CEpHOM KHCIOTHI (OCTOPOXKHO! JIUTh KUCJIOTY MEIUIEHHO!), TO OH CTaHeT KpacHbIM. B



TAKOH TOJKUCIIEHHBIH pacTBOp OpOCBTE HECKONBKO KyCOYKOB IMHKA. Eciom y Bac Her
I'PaHyJIMPOBAHHOTO [IUHKA, C KOTOPHIM OOBIUHO CTABST OMBITHI, TO JOOYABTE LIUHK CAMOCTOSITENBHO,
U3 HErOHOW OaTapelku: MEeTAJUINYECKUE CTAKAHYMKH B HJIEMEHTAX MUTAHHUSI — [[UHKOBBIE.

Urak, BbI OpoCHIIN B CTaKaH C paCTBOPOM HEMHOTO IIMHKA, U OMXPOMAT, BOCCTAHABJINBASICE,
MEHSIeT [BET HA TEeMHO-3eJeHblil. JT0 obpasoBamich HOHbI Cr’ . OIHOBPEMEHHO Giaromaps
peaxkLuy [IMHKA C KUCJIOTOH BhIJENseTCs ra3 — BOAOPOA. Eciu npoayKThl peakuiuu He OKUCTISIFOTCS
KHCJIOPOIOM BO3lyXa, TO peakuus OyAeT UATH M Janblie, MPUYeM MOSBUTCA roiydas okpacka —
TakoH 1BeT y pacTBopa cyibdara xpoma CrSOy. Ilepenelite ero B Apyroil crakaH, Moxa Bel Oyaere
3TO JleJ1aTh, IPOU30HAET OKUCIIEHHE, U PACTBOP OISITh CTAHET 3€JIEHbIM.

AICOPBIIMA

C (uBuKo-XxUMUYECKUM SIBIEHHEM, O KOTOPOM Ceidac MoiaeT pedb, 3HAKOM, HABEPHOE,
KaXJIbIi, XOTsI, MOJKET ObITh, HE BCE 3HAIOT, YTO OHO Ha3biBaeTcs ancopOuueil. Ecnu naske Bbl U He
MPOXOAUIHN aACOpOIMI0 Ha ypoKax, HaOJromanmu Bbl €€ HEOAHOKpaTHO. Kak TOJBKO BBl cakaeTe
YEPHIIbHYIO KISIKCY Ha Oymary WM, 4To ropasfo XyXe, Ha OJEKIAy, TaK Cpa3y U 3HAKOMUTECH C
5TUM siBieHueM. Korma moBepxXHOCTb OAHOrO BemecTBa (Oymarw, TKaHW W T. [A.) TOTJIOLIAET
YACTHIIBI APYTOTO BEIEeCTBA (UEPHIUT U TPOH. ), STO U €CTh aacopOIusi.

Ouenp xopomuii ancopdbeHT — yroub. [Ipruem He KaMEeHHBIH, a IPEBECHBIH, U HE MPOCTO
IpEeBECHBIH, a aKTUBHBIA (aKTMBUPOBaHHBIN). Takol yrosp mpomaroT B anTekax, OOBIYHO B BUAE
tabnerok. C HEro ¥ Ha4YHEM OTBITHI IO aICOPOLUN.

[IpuroroBbTe ONENHBIA PACTBOP HUEPHMI JIFOOOrO IBETa M Halelite B MPOOHPKY, HO He
nosepxy. Ilonoxure B mpoOupKy TaONETKy aKTHUBHOTO YIS, JIYYIIE PACTONUYEHHOIO, 3aKpoiTe
najblieM U BCTPSXHUTE Kak cienyeT. PactBop mocsersieeT Ha rnasax. Ilomensiite pacTBop Ha
KakoH-mubo Jpyroil, HO TOXKE OKpAIIeHHBIH — MyCcTh 3TO Oynmer pa3OaBieHHAas Tyallb WU
akBapenb. DPPexT okakeTcss TAKUM Ke. A €ClIi B3ATh MPOCTO KYCOYKH JPEBECHOTO YIJIA, TO OHU
OyAyT MOTJIoIaTh KPaCUTENb 3HAUUTENBHO cladee.

B 5TOM HeT HUYEro CTPaHHOTO: AKTUBHBIA YTOJIb OTJIMYAETCS] OT OOBIYHOTO TEM, YTO y HErO
ropaszno OoJbliasi MOBEPXHOCTh. Ero wacTuipl OyKBajJbHO NMPOHU3AHBI MOPaMHU (AJIs1 3TOTO yroJib
0co0bIM criocoboM 00padaThIBAIOT M YAAISIOT U3 IEr0 MPUMECH). A KOJIb CKOPO aicopOnus—aTo
MOJIOIIEHHE TOBEPXHOCTBIO, TO SICHO: YeM OOJbIe MOBEPXHOCTb, TEM M IOTJIOIEHHE JIydIle.
AncopOeHTbI CrTIOCOOHBI MOTJIOMATh BEIIECTBA HE TOJBKO U3 PacTBOPOB. BO3bMHTE MOJTHTPOBYIO
CTEKJITHHYIO 0aHKy M KamHHUTE Ha JAHO OAHY KAaIUIF0 OAEKOJOHA WM JI0OOro APYroro maxydero
BemecTa. OOxBaTutTe OaHKY JAJOHSMHU M TOJEPKUTE €€ TaK C MOJMHUHYTBI, YTOOBI HEMHOTO
HArpeTh Maxydyr KHIKOCTb — TOr7a OHa OyneT ObIcTpee MCIapsAThCS W CHIIbHEE MaxHyTh. Kak
NPUHATO B XHUMHH, HE HIOXalTe BELIECTBO MNPsIMO M3 CKISHKM, & JIETKUMU B3MaxaMH PYyKHU
HampaBbTe K HOCY BO3JyX BMECT€ C MapaMM BeEIIEeCTBA, HE BCerja BeAb M3BECTHO, XOPOLIO JIU
MaXHET TO BELECTBO, KOTOPOE B CKIISHKE.

Kaxum Obl HM OBLT 3amax, BbI €r0, KOHEYHO, TIOYyBCTBYETE SIBCTBEHHO. A TETepPhb MOJIOKUTE
B CKJIIHKY HEMHOI'O aKTMBHOIO YIUIs, 3aKpPOWTE €€ IJIOTHO KPBIMIKOW U OCTaBbTE€ HAa HECKOJBKO
MuHyT. CHUMHTE KPBIIIKY U BHOBb HAIPaBbTE BO3AYX K ceOe B3Maxamu JagaoHu. 3anax ucues. OH
MOTJIOTHJICS. aACOPOSHTOM, HJIH, TOUHEE, TOTJIOTHINCH MOJIEKYJIBI JIETYYEro BEIEeCTBA, KOTOPOE BBI
MOMECTUJTH B OAHKY.

He obsi3aTtenbHo Opath AN 3TUX OINBITOB aKTHUBHBINA yrojb. ECTh MHOTO IpPyrux BeIIECTB,
KOTOPBIE MOTYT CIY)KHUTh ancopOeHTamu: Ty, cyxas pa3MoJIOTasi TJIMHA, MeJ, MPOMOKATEIbHAs
Oymara. CroBOM, caMble pa3HbI€ BEIECTBA, HO OOs3aTENbHO C Pa3BUTOH MOBEPXHOCTHIO. B TOM
Yrciie 1 HEKOTOpBIE MHIIEBbIE MPOAYKTHI — Bbl, HABEPHOE, 3HAETE, KaK JIErKO XJjeO BIHUTHIBAET
MOCTOpOHHUE 3amaxu. Hemapom MIIeHWYHBIH Xj1e0 HE COBETYIOT AepKaTh B OAHON YIMAKOBKE C
PIKaHBIM — WX 3arlaxd CMEIIUBAIOTCS, W KAKIBIA TepsieT CBOW OCOOBIN, TOJILKO €My MPUCYITUH
apoMar.

Ouenp xopomuii ancopOeHT — BO3AYIIHAS KYKYpy3a, WIM KyKypy3HblE MaJOYKH, CTOJb
mroOuMble MHOTUMH U3 Hac. KOHEYHO, TpaTUTh Ha ONBIT MAKeT WM JaKe YETBEPTh IaKeTa HET
CMBICJTa, HO HECKOJIbKO IITYK... [lompobyem. Ilpenpiaymuii OmBIT C MaxyduMH BELIECTBAMHU
MOBTOPUTE B MPUCYTCTBUM KYKYPY3HBIX MaJllO4eK — U 3arax coBeplIeHHO ucue3HeT. KoHeuHo,



MIOCJIE OTIBITA €CTh MAJIOYKH YK€ HEJb3s.

BepHemcst kK OmBITY C MOJYYEHHEM OHOKCHAA yriiepoaa (YrJIEKUCIOro rasa). 3aroJHUTe
5TUM Ta30M JIB€ MPOOMPKH, NMPUYEM B OJHY IMOJIOKUTE KYKYpy3HBIC IMajJOYKH U BCTPSIXHHUTE
HECKOJIbKO pa3. Jlamee, Kak M mpexae, MpojenaiiTe OMbIT ¢ M3BECTKOBOHM BOIOHW (MOYKHO IPOCTO
«HAJMBAaTb» B HEE ra3 M3 NMPOOUPOK — OH TsDKENee BO3Ayxa). bynmer i pasHHIA B MOBEACHUU
u3BecTkoBorl Boabl? [la, Oymer. JKMakocTh cTaHeT MyTHOH TOJBKO B TOM CTaKaHe, B KOTOPBIH
«BBUTHJIN» Tra3, He oOpaboraHHBIH ancopOeHTOM. A w3 Apyroil mpoOupku, TOH, rae Obutu
KyKYPY3HbIe NMaJOYKH, JHOKCHUA YIiIepoaa He U3BJI€Ub. €ro MOTJIOTHI afCOPOEHT.

Ecnu BBl paboTaere B XUMUYECKOM KPYXKKE U YK€ HAYYUJIMCh MOJy4aTh U COOMpATh TaKue
OKpAIIeHHBIE ra3bl, KAK XJIOP M OKCHJ a30Ta (IoMa C HUMH JieJla UMEeTh He Hajo, TYT TpedyeTcs
XOpolIast TAra), TO MOJKETe HCIIBITaTh Ha HUX NEHCTBUE YISl U KYKYPY3HBIX majnodek. B cocyn ¢
OKpAIIEHHBIM T'a30M TIOMECTHTE aICOPOEHT, BCTPSAXHHUTE HECKOJBKO pa3 — U OKpacka, €ClIH He
HCUE3HET COBCEM, TO 3aMETHO OcJiadeeT.

Cefiuac Ha MHOTHX KyXHSIX HaJl Ta30BBIMH TUTUTAMH CTaBSIT Pa3HOOOpa3HbIE YCTPOMCTBA ISt
OUYHCTKH BO31yXa OT 4Yaja M IbIMa. B Takux yCTpoicTBaxX, MOMUMO MPOYEro, €CTh MaTPOH C KaKUM-
0o ancopOeHTOM, uepe3 KOTOPBbIH TPOTOHSIOT 3arpsi3HEHHbIH BO3AyxX. UYTO mnpu 3TOM
NPOMCXOOUT, BBl TEMepb 3HaeTe. A KOraa BCsl NMOBEPXHOCTb OyJeT 3aHsTa IMOCTOPOHHUMH,
«BIHUTAHHBIMIY U3 BO3/IyXa YaCTHLIAMH, MTATPOH 3aMEHSIOT CBEKUM.

XUMUHUCTKA

OnbITEl W3 3TOH TIJIaBBl MOXKHO HAa3BaTh IOBTOPEHHEM MPONWAEHHOrO, MOTOMY YTO MpHU
XUMHYECKOW YHCTKE M BBIBEACHUU IIATEH Yalle BCErO HCIOJB3YIOT KAk pa3 Te MPOILECCH, C
KOTOPBIMH Bbl HENABHO IIO3HAKOMIUIUCh B ONBITAX. A HMEHHO: 3KCTPAKIHIO, OKHCICHHe—
BOCCTAHOBJICHHE U aACOPOLIHIO.

KoHeuHO, HE CTOUT pagu OMBITOB MadkaTh ofexay. [IocTynuM Tak: 3arOTOBHM HECKOJIBKO
KyCOYKOB CBETJION TKaHU, Ha HEE MOCATUM pa3Hble ISITHA W TIOMBITAEMCS] MX BBIBECTH. A eCiH
OTBITBI TPOMAYT YCHEIIHO, MOJKHO PUCKHYTh IOYHUCTHTH M CBOM KOCTIOM (MJIHM 4yXXOH — €CIlu
pasperuar...).

Camble pacnpOCTpaHEHHBIC TSITHA — JKUPOBbIE. X BBIBOAAT, KaK MPaBHJIO, C MOMOIIBIO
SKCTPAKLNH, MOAOHPAs U 3TOTO MOAXOMSIIUN pacTBOpUTENb. /s BBIBEACHHS CBEXKUX JKHPOBBIX
ISITeH TrondaTcst O€H3WH, CKUNHAap, MEAULMHCKHHA >¢up. BaTkol, CMOYEHHOH pacTBOpHTENEM,
NPOTPUTE MATHO HECKOJIBKO a3, v JKUp nepeiaer B pacTBop. UToObI HA TKAaHU HE OCTAJIOCH OPE0Ia,
€e HaJ0 MPOTePeTh MBUIbHON BOAOW MJIM PACTBOPOM CTUPAJBHOTO TIOPOLIKA.

Crapble KMpPOBBIE TSTHA YAAIWTh TPYOHEE, TYT OJHUM PAcTBOPHUTEIEM He OOONTHCH,
HyXkHbl cMecn. Hampumep, OeHsuHa, menuuuHCKoro sdupa u ckunupapa (7:1:2) wim BHHHOTO
CIHPTa, CKUMUAApa U MenuiuacKoro 3¢upa (10:2:1).

Ecnu TkaHp 11BeTHas, TO HamO MO3abOTUTBCA O TOM, YTOOBI PACTBOPHUTENb HE MOBPEINIT
okpacky. Ilpexne ueM mpucTynuTh K paboTe, MPOBEPHTE, HE WU3MEHSET JM BBHIOPAHHBIA BaMHU
PacTBOPUTEIb LIBET TKAHHU.

IIaTHO OT MaCHIHOTO JlaKa XOpOLIO yHauseT mnacta u3 OeH3uHa MU Oenoil TJIMHBL
TecTooOpa3Hyr0 cMeCh HAHOCST Ha MSTHO M OCTABISIIOT IO TEX IOp, MOKAa OSH3UH MOJIHOCTHIO He
ucnapurcs. B 3TOM ciiydae K 3KCTpakiuu aoOasisiercs ancopOmusi: Oenasi TNIMHA BIIUTHIBAET,
MIOTJIOIIAET BELIECTBA, SKCTParupyeMble OCH3HHOM.

CBexee MATHO OT MACJISIHOM KPacKd CHa4alla CMOYMTE CKUMMIAAPOM (IJI pasMsIrdeHusi), a
notoM ypaiure Oer3suHoM. Eciu Takast 00paboTka MOKET MOBPEIUTDH OKPACKE, TO MPOTPUTE IISITHO
TOPSIYUM PACTBOPOM TIIIMLIEPUHA HITH €70 CMECHIO C PAaBHBIM KOJIMYECTBOM BUHHOTO CIIHPTA.

DKcTpakiued MOXKHO YAAJUTh WM IISITHA OT Tpasbl, 1IOMHUTE ONBIT, B KOTOPOM MBI
SKCTparupoBasn xjopodmmn crmpromM? Tak BOT, €CIM MPOTEPETh HCIAYKAHHOE MECTO CIHUPTOM
(MM MEAMLIMHCKUM 3(QHUPOM), MOXKHO TIOCTENIEHHO SKCTPArupoBaTh XJOPOQPHILT U3 IMATHA, U OHO
00ecLBETHUTCSL.

UepHIIIbHBIE TIATHA, MMOCAXKEHHbIE HA OAEXKAY, TOXKE yIaeTcs MHOrma odecuBeTuThb. Jlois
3TOTO HACBINBTE HA MSITHO HEMHOTO TOJIYEHOTO MeJIa WM 3yOHOTO MOPOIIKA U KalTHUTE 2—3 Karulud
cnupta. CiUpT PacTBOPUT KPaCHUTENb YEPHMJI, a MeJl BITUTAET OKpAIICHHBIH pacTBop. CHHUMHTE



HCIauKaHHbBINA MeJ TYIbIM KOHLIOM HOXa, HAHECUTE CBEXXYIO MOPLIMIO MeJa U CIIUPTA U NOBTOPANTE
3Ty ONEpalHio A0 TeX Mop, Mmoka Men He Oyner ocraBaThes OenbiM. JlaliTe eMy BBICOXHYTh U
CHUMMTE OCTaTKH LIETKOM.

U B 3TOM ciiydae MbI COUETAH 3KCTPAKIHIO ¢ afcopbmueit. BooOmie mpu ynaneHnn nsiTeH
TAKOH IBOWHONM MpHEM YacTO OKa3bIBaeTCs cambiM 3(P(EKTUBHBIM: Oenasi IIMHA, MET U TOMY
NOJOOHBIE TIOPOLIKH HE MO3BOJISIIOT MOAKPALICHHOMY PAacTBOPY PAacIoi3aThCs MO TKAHHU, 00pasys
OpeoJT BOKPYT OBIBIIETO MSITHA.

Tenepp 00 OKHUCIMTENBHO-BOCCTAHOBHUTENBHBIX PEAKIMAX, KOTOPBIE TOXE MOMOTAIOT
yAaJIATh MATHA.

CBexue nsATHA OT Sr0J] U COKOB YAAeTCsl HEPEeAKO CHATH MPOCTO ropsdyeil Bogoil. Ecnu xe
3TO HE BO3BIMEET ACWCTBHUS, TO 3TH IMATHA Ha OENBIX TKAHIX MOXHO OOECLBETHUTH PAaCTBOPOM
nepoKkcuaa Boaopoaa (MOXKHO pacTBOPHUTH TabNETKy THIPOIEPUTA B TOJIOBHHE CTAKaHA BOJBI).
[IponuTaiiTe MATHO 3THM PAcTBOPOM, NOOABUB K HEMY HECKOJIbKO Kalellb HAIlaTBIPHOTO CIHPTA,
NPOTPUTE YUCTONW BaTKOH W mpomoiite Bomoil. Ilepokcua (mepekuch) BOAOpOAa — CHIIBHBIN
OKHUCIIUTEIb, OH OKUCIISIET MHOTHE KPACUTENH, U OHU 00E€CLIBEUHBAIOTCS.

[IaTHA OT TOpPSAYEro yTIOTa Ha XJIOMYATOOYMaKHBIX U JIbHSHBIX O€JBIX TKaHAX TOKE MOKHO
yAJIUTh C TOMOIIBI0 PEaKLUU OKUCIEHUs] — BOCCTAaHOBJIEHHs. B kauecTBe OKUCIUTENSI HaJo
HCTIOJIB30BATh BOJHBINA PacTBOP XJIOPHOH u3BecTH (ocTopokHo!) B oTHOomeHnn 1:50 no macce. Ipu
neperpeBe TKaHU OOpa3yrTCs KOPHYHEBBIE MPOAYKTHI TEPMHUYECKOTO OKHCIEHHS, a XJIOPHas
U3BECTh paspyllaeT ux, Aenaer OecrBeTHbIMH. HO mMeliTe B BHIy, UTO B PE3yJIbTATE PEAKLHH
obpasyercss cojsiHasi (XJIOPOBOJOPOMHASI) KHCIIOTA, KOTOpas cama Mo cede MOXKeT paspylIuTh
TKaHb. [lo3TOMy cpa3y mocie YHCTKH OIOJIOCHUTE TKaHb CJIa0bIM pPAacTBOPOM COJBI, HYTOOBI
HENUTPaIU30BaTh KUCIOTY, & 3aT€M MPOMOMNTE YUCTON BOAOM.

Hakonen, ecnu Ha TKaHb momai HOJ, TO, MPOTEPEB ISITHO PACTBOPOM THOCYJb(]aTa HaTpus
(runocynbduTa), BB BbIBENETE MATHO OeccienHo. Brl yke 3Haere, 4To B 3TOM peakny OKUCIUTENb
U 4TO — BOCCTAHOBUTEIIb.

CTHUPKA
OT XMMYHUCTKH BIIOJIHE €CTECTBEHHO OyIeT MepeHTH K CTUPKE, YTO MBI U CACTIAEM.
Ctupka — (PU3UKO-XUMHYECKHH TMPOLECC, €ro TIJaBHbIE MACHCTBYIOLIME JHIa —

MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA. MOJIEKYJbl TAKUX BEIIECTB COCTOSIT W3 JIByX YacTed —
ruapOodMIIBHON, T. €. UMerIed CpoAcTBO K Boae, W ruapodoOHOH, koTopas ¢ BOmOH He
B3aMMOJIEHCTBYET, 3aTO OXOTHO BCTYMAET B KOHTAKT C 3arpsI3HAIOLINMHU BELIECTBAMU, HAIPUMep, C
TPYAHO OTMBIBAEMBbIMH KHPAMHU M MacjiaMy. DTH rpynnsl — ruapoduiibHble U ruapodobHbie —
HAXOJIATCSl HAa Pa3HbIX KOHLAX JJIMHHOH MOJIEKYJbl. Takue MOJEKyJbl NMPUKPETUISIOTCS CBOMMU
ruapooOHBIMH KOHLIAMH K JKHPHOH TOBEPXHOCTH, a TUAPO(UIBHBIE TOPYAT HAPYXKY, CIOBHO
UTOJIKH Y €Xa. Boma 3TH «UroNKm» XOpPOIIO CMAaYMBAET, OHA OKPY)KAET TAKOIO «E¥Ka», OTPHIBAET
€ro OT NMOBEPXHOCTH U YHOCUT Tpoub. IIpuMepHO Tak AeHCTBYET U MBUIO, U CTUPAJBHBIN MOPOLIOK.
A 49T00BI MOCKOpEe YIAINUTh IPSA3b C TKAHHU WJIH C HALINX PYK, MBI UX TPeM ryOKOH, IETKOH, APYT O
apyra...

Konp ckopo MbLIO — camoe cTapoe OBEPXHOCTHO-AKTHBHOE BEILIECTBO, C HETO U HAUHEM.

PactBopute B HEOONBIIOM KOJHYECTBE BOABI HEMHOTO MbUIA, A00aBbTE B IMPOOHPKY
pactBop ¢enondranenHa. Oxpacka CTaHET MaJMHOBO-KpPacHOH. 3HauuT, cpena menounas. M B
caMoM Jiesie, OOBIYHOE MBUIO — HATPHEBAsl COJb JKUPHBIX KHCIOT — OJIEMHOBOH, CT€apHHOBOM,
Hanpumep, C17H3sCOONa (a sxuaxoe MbLIO — KaJlueBasi CoJib Tex ke kucnor). [Ipu pacTBopeHuu B
BOJIC TaKWe€ COJM THUAPOJIM3YIOTCS, PACMafarOTCs Ha KHCIOTY M Ieno4b. Ho JKUpHBIE KHUCIOTHI
crnalble, a eJI04X B JAHHOM CJIy4ae CUJIbHBIE, TIO3TOMY PACTBOP UMEET LIEIOUHYIO PEAKIHIO.

Panbie mymanu, OyATO MBLIO XOPOIIO CTUPAET U MOET MOTOMY, YTO OHO 00pa3yeT I1eJoYb.
Oxasanoch, 4TO feno BOBce He B 3ToM. Hamportus, menous (Hampumep, CTHpajbHAs COJA) MOET
NOTOMY, YTO OHA COENMHSETCS C JKUpaMH U 00OpasyeT B pacTBOpe IOBEPXHOCTHO-aKTHUBHBIE
BEIIECTBA MOAOOHBIC MBLITY.

Mesxay mpoyuM, MBUIO HE TaK YXK CJIOXHO MOJYYUTh caMUM. ECTh HeCKOJbKO crocoOos;
BOT OAWH W3 HUX. lIpuUrorosbTe ropsumii KOHLEHTPUPOBAHHBIA PACTBOP CTUPAIBHOW COJBI,



HaJleliTe ero B MpoOUPKY U MOCTENEHHO, MO KaIisiM, AO0aBJISHTEe PacTUTENbHOE MAcio, TIOKa OHO
HE TEPECTAaHET PacTBOPATHCA. BMeECTO Macia MOXKHO B3ATh MUENMHBIM BOCK. B mosydeHHBIH
PacTBOP HACBINBTE IIENOTKY MOBAPEHHOMN coMu. Tak ke MOCTYyNarT U Ha MBIJIOBAPEHHBIX 3aBOAAX
— 3TOT NPOLIECC Ha3bIBAKOT BeicanBanueM. [locne nodaBiaeHNs COJM TBEPAOE MBLIO BCILTBIBAET HA
MOBEPXHOCTD U €r0 JIETKO OTAEIUTh OT PacTBOPA.

Celiyac MbLIO AJi1 CTUPKU IPUMEHSIOT BCE PEKE, a CTHUpasibHble MOPOIIKU Bce yaile. B
COCTaB 3THUX MOPOILIKOB BXOAAT MOBEPXHOCTHO-AKTHUBHBIE BELIECTBA, MOJYYEHHBbIE CUHTETUYECKH.
ITosTOMY HX M Ha3bIBAIOT CUHTETUYECKUMH MOKOIIUMH CPEACTBAMH.

ITocraBum Takol ONBIT. Pa3spexbTe JOCKYT Ipsi3HOM TKAHU HA TPU 4YacTU MU OIYCTHUTE
KQ)KbII KyCOYEeK B CTakaHbl. B mepBbIil cTakaH HajedTe MPOCTO MOJAOTPETYIO BOAY, BO BTOPOH —
MBUIBHBIN PACTBOP, a B TPETHI — PacTBOP JIFOOOTO CTUPAIBHOIO MOPOLIKA, KAaKOW HaWAeTCs AoMa.
Cnerka noTpure JOCKYTKH, ONOJOCHUTE UX B UUCTOM BOJIE, BBICYLIUTE U BHUMATENIBHO Pa3risiAuTe.
ToT Kycodek TKaHM, KOTOPBIA MOObIBA B BOAE, CTaJl HEHAMHOTO uwie. JIOCKyTOK U3 MBLIBHOTO
pacTBopa 3aMeTHO mnocseryien. HO caMbIM YHCTBIM OKaXE€TCsl TOT KyCOYEK TKAHHW, KOTOPBIA BBbI
U3BJIEKJIN W3 CTaKaHa C PacTBOPOM CTHPAJbHOIO MOPOLIKA. 3HAYUT, CUHTETHYECKHE MOIOLIUE
cpeacTBa ACHCTBYIOT OoJiee SHEPTUIHO, YeM OOBIYHOE MBLIO.

Y MHOTHX CTUPAJbHBIX MMOPOIIKOB €CTh €II€ OJHO LIEHHOE CBOWCTBO: OHM MOIOT B JIFOOOH
BOJIE — B MATKOM, B KECTKOM, TaK€ B MOPCKON. A MbLIO?

Bo3bpmuTe 00BIYHYIO BOAY U PACTBOPUTE B HEH KaKYIO-HHOYIb COJb KaJbLHs WJIA MarHusl.
MO>KHO KyIHTb B alTeKe TOPbKYIO COJIb, MOJKHO B3SITh CYXYI0 MOPCKYIO COJIb (OHA TOKE MPOJAETCs
B alTeKax) WIM PacTBOP XJIOpUAA Kajblus. TakuMm oOpa3oM Bbl ClenaeTe BOAY JKECTKOH, BeIb
JKECTKasi BOAA TEM U OTJIMYAETCS OT MATKOM, YTO COAEPKUT MHOIO COJIEH KajbLIUs U MarHust — Tak
Ha3bIBAEMBIX COJIEH KECTKOCTH.

BHOBb BO3BMHTE KyCOYEK I'PS3HOIN TKAaHU W MOMPOOYHTE BBICTHPATH €r0 MBUIOM B TaKOM
JKecTKoH Boje. Hudero y Bac He BbIiiieT — faske neHsl He oOpa3yercsi. CONM JKECTKOCTH BCTYMAOT
C MBUIOM B PEaKLHUIO, 00pa3yroTCsl KaJbLUEBbIE U MarHUEBbIE MbLIA, & OHU HEPACTBOPUMBI B BOJE.
H naie MbIIO TEpsieT BCE CBOU MOJIE3HBIE CBOWCTBA.

Ho ecnu B jxecTKOM BOZIE paCTBOPHUTH CTHPAIBbHBIN MOPOLIOK, Hanpumep «Jlotocy, oH Oyzxer
OTCTUPBIBATH I'Psi3b MOYTH TAK K€, KaK MPEKJe — XKEeCTKas BoJa eMy He BpenuT. IloBepxHOCTHO-
AKTHBHBIE BEIECTBA, BXOASIIME B COCTAB MOPOIIKA, HE B3aUMOJEHCTBYIOT C COJIIMH XKECTKOCTH, a
3HAYUT, HE TEPSAIOT CBOUX CBONCTB.

PacTBOpBI CTHpANBHBIX MOPOIIKOB, KaK M PAcTBOPBI XO3SHCTBEHHOTO MbLIA, MOTYT OBIThH
LIEJIOYHBIMH, B 3TOM CJIy4a€ B HUX PEKOMEHIYIOT CTUPATh XJIONOK U JIEH, HO HUKAK HE LIePCTh U HEe
menk. OgHako ecTh U HeWTpaslbHbIE CPENICTBA, UX HEPEIKO BBIMYyCKAIOT HE B BUJE MOPOILIKOB, a B
BHUJI€ JKMJKOCTEW, OHU-TO M XOPOLIM [IJs IIEePCTH, LIeNKAa U CUHTETHYECKUX TKaHel. Ecnm
BO3HUKHYT COMHEHHsl, CTOUT JIM CTUPaTb T€M WJIH HHBIM IOPOLIKOM IIEPCTSHONW CBUTEP, TO
nposenute npoldy ¢ dpeHondTanenHoM. PacTBop cranm KpacHbBIM — 3HAYUT, B HEM €CTb CBOOOIHAs
LIeJI0Yb, 4 OHA IIEPCTH IPOTHUBOINOKA3aHA, MOTOMY YTO MOXKET pa3pylIluTh BOJOKHA. Ho ecnn
pacTBOp OCTayNCs OECHBETHBIM HJIM OKPACHIICS COBCEM HEMHOTO, CMEJIO TOrpyKaiTe B HEro u
LIEPCTSHBIE U LIEJKOBBIE BELIU.

B Obutble BpemeHa, Korma MbUIO OBUIO MPEOMETOM pOCKOINM, JUIi CTHPKH YacTo
UCTIOJIB30BAIIN APyrHe, Oojiee JOCTYIHbIE BELIECTBA, KOTOPBIE XOTS M B MEHBINEH CTENeHH, HO BCE
K€ OTCTHpBIBAJH Tpsizb. llompoOyiiTe u BRI, Kak ACHCTBYIOT 3TH BellecTBa. MOXKeTe B3SITh IS
OTbITa MOPOLIOK TOPYHIIBl MM OTBap (acoim, HO eIe JIydyiie — KOPHH HEKOTOPBbIX PACTeHUH,
HalpuMep, NPUMYJbl, BOPOHBErO rja3a, LUKJIAMEHA, KyKonu. B 3TUX KOpHIX copepskarcs
CallOHUHBI — BEILIECTBA, 00JANA0IINe MOIOIINM JIeHCTBUEM (BO3MOKHO, B CTAPBIX KHIJKKAX BBI
BCTPEYAIIN TaKO€ BBIPAKEHHE — MBUIbHBI KOpeHb). Bce 3TH mpupoaHBIE BeElecTBa CTUPAIOT,
KOHEYHO, XYK€ MbLJIa, HO BBl O€3 TpyAa yOeauTeCh, YTO OHU BCE XKE CTUPAIOT.

I'maBy 0 MOIOIIMX CpPEACTBaX 3aKOHYHUM OIMBITOM, B KOTOPOM, JAOOABIISIsI MOBEPXHOCTHO-
AKTHBHBIE BEIECTBA U H3MEHsSI T€M CaMbIM MOBEPXHOCTHOE HATSKEHUE BOJBI, MBI 3aCTaBUM
MpPEeAMET IBUTaThCsl MO BOJE.

M3 TOHKON MenHOH MPOBOJIOKH CAEalTe MIOCKYIHO COUpalb B HECKOJBKO BUTKOB, CJIETKA



CMaXbT€ €€ MacliOM WM Ba3eIMHOM M OYE€Hb OCTOPOXKHO OIyCTUTE Ha IOBEPXHOCTb BOJBL
[ToBepxHOCTHOE HATSHKEHHE BOIBI HE JAa€T CIMPAIH YTOHYTh, a BOJA €€ HE CMadyHmBaeT. lemnepb
NUMNETKOH aKKypaTHO KaITHUTE B CaMYI CEpPEeOUHY CIUpPaIH OJHY KaIlUII0 MBUIBHOTO PacTBOpA.
Criupanb ceifuac ke Ha4HET BepPTeThCs. PacTekasich Mo MOBEPXHOCTH, MbUIBHBIA PACTBOP AOXOAUT
70 KOHIIa CITUPAJH, BBIXOJUT U3 HEe U Pa3BUBAET HeOONBILIVIO peakTHBHYHO TAry. Korma cnimpanb
OCTAHOBHTCSI, KAITHUTE MBUIbHBIN PAaCTBOP €llIe pa3 — BpaleHHne BO30OHOBHTCS.

Takast crnupasb MOMXKET TOCHYKUTh NPUOOPOM JJisl OMNpeneNeHUus] TOBEPXHOCTHOU
AKTUBHOCTH PA3JIMYHBIX JKUAKOCTEH. 3aMEHHUTE MBUIBHBIN PACTBOP APYIHM BELIECTBOM — CIHPAJIb
CTAHET JIBUTAaThCs C APYrof CKOpOCThIO. ECiiM KamHyTh pacTBOpP MOBApPEHHOW COJIH, TO KPYyroBOrO
IBW)KEHUST He Oyzner BOBCE. A B pacTBOpE CTHPAIBLHOTO IMOPOLIKA CHpasb ObicTpo yToHeT. OH
CMBIBAET CJIOW Maciia, KOTOPBIH yIeP’KUBAET MPOBOJIOKY Ha BOJE.

CBEYA 13 MBLJIA

Korpma MBI paccykaanu 0 TOM, OTYETO MBUIO MOET, TO YIIOMHHAIN 0c000€ yCTPONHCTBO €ro
MOJIEKYJIBl: «TOJIOBa» U JJMHHBIH «XBOCT», NMPUYEM «TOJIOBAa» CTPEMHUTCS K BOZAE, a «XBOCTY,
HAIPOTHUB, OT BOJbI OTTAJIKUBAETCS. .

PaccmoTpum mnoBHUMaTenbHee THAPOGOOHBIH «XBOCT» — UJIMHHYIO YIJIEBOJOPOIHYIO
Herno4yky. Takoro poaa COEAMHEHHs O4YeHb pAacHpOCTPaHeHbl W KpaliHe BakKHbI IS
npombiiieHHOCTH. OHU HENMpeMEHHast COCTABJISOIIAs YacTh MHOTHX JKHPOB, Macel, CMa3oK U
Apyrux mnojesHermmnx semiects. OOHO M3 HUX — TaK HAa3blBAEMBIH CTE€APUH — MBI cefiuac u
MOJIYYHM, B35IB 32 OCHOBY XO3HCTBEHHOE MBLIO.

HoxxoM HacTporaiitTe ¢ TMOJKyCKa XO3SHCTBEHHOTO MbUIA W TIOJOXHTE B YHCTYIO
KOHCEPBHYIO OaHKy (MM B OTCIY>KHBIIVIO CBOE KacTprOJibKy). Hameiite BOombl, Tak 4TOOBI OHA C
M30BITKOM TMOKpBIBAJIa MBUIbHYIO CTPYXKKY, U TIOCTaBbTE€ CMeCh Ha BOAsHYIO Oanto. ITomernnBaiiTe
BpeMsi OT BPEMEHH COACPKUMOE KACTPIOJBbKH ACPEBSIHHONW MAJIOYKOH, YTOOBI MBLIO TMOCKOpee
pactBopuiiock B Boge. Korma 310, HaKoHeI, MPOU30MIET, CHUMHUTE COCYZ C OTHS (pa3symeercs, He
roJIoi PyKoi) U BiMBaiiTe B Hero ykcyc. Iloxm neficTBHEM KUCIOTHI M3 PacTBOpa BBIACITUTCS U
BCIUTBIBET Ha MOBEPXHOCTH TycTast Oenast Macca. JTO U €CTh CTEApPHH — IOJYNPO3padHas CMECh
HECKOJIbKUX BEIIECTB, TIJaBHbIM oOpa3zom creapuHoBoii C;7H3sCOOH wu  mampmuTHHOBOMH
C15sH3:COOH xucnot. TouHBIM COCTaB CKa3aTh HEBO3MOXKHO, OH 3aBHUCUT OT BEIIECTB, KOTOPBIC
MOLIUTA Ha MPUTOTOBJIEHUE MbLIA.

U3 creapuHa, Kak W3BECTHO M3 XYAOXKECTBEHHOW JIMTEPATYyphbl, AETAOT CBEYKU. BepHee,
AeNlalid paHblile, IOTOMY YTO ceifiuac cBe4M OOJbIel YacThO HE CTeapHUHOBBIE, a napaduHOBbIC —
noJiy4aeMblii 13 HedTH napaduH aemiessie U nocrynaee. Ho, KoJb CKOpPO B HalleM pacropsiKeHUH
€CTb CTEapuH, Mbl M MPUTOTOBUM H3 HEro CBe4y. IJTO, MEXKAY NPOUYUM, caMo Mo cede
3aHUMaTeNbHOE 3aHsTHE!

Korpma Ganka coBceM OCTBIHET, coOepHuTe CTeaphH C MOBEPXHOCTH JIOKKOH M MEPENIOKUTE
€ro B YHCTYIO mocyny. [Ba-Tpu pasza mpoMoiTe CTeapuH BOJOW M 3aBEPHUTE B YHCTYIO OENyro
TPSNKYy WJIX B (UIBTPOBAIBbHYIO Oymary, 4roObl BhuTajach juiiHss Biara. Korma creapun
COBEPIIEHHO BBICOXHET, TPUMEMCS 38 CBEUKY.

Bort enBa nu He camblif IPOCTOM MPHUEM: TOJICTYIO BUTYIO HUTh, HAIPUMEDP, OT QUTHIIS IS
KEPOCHUHKHU OKYHalTe MHOTOKPATHO B CJIErKa MOAOTPEThIA PACIJIABJACHHBIN CTEapHH, KaXAbIH pa3
naBasi creapuHy 3aTBepaeTh Ha purnie. [Toctynmaiite Takum oOpa3oM 10 T€X MOp, MOKa Ha puTHie
HE HapacTeT CBe4ya JOCTATOYHOW TOJIIMHBL TO XOPOUIMHA Crmocod, XOTS M HECKOJBKO
YTOMUTEINbHBIN; BO BCSKOM Cllydae, B JaBHUE BPEMEHA TaK HEPEIKO TOTOBWIIN CBEUH.

Ectb ciocob u nomporne: cpasy o6MazaTh GUTHIIb MOAOTPETHIM O PA3MSITYEHUS] CTEAPHHOM
(MOXHO J1aKe TOJIbKO UTO MPUTOTOBJIEHHBIM, erie He ocThiBIINM). Ho B 3TOM cityuae putuis Oynet
Xy’Ke TPOMHTHIBATHCS TUIABKOH MAaccOl M cBeya TOJYyYUTCs HE OYeHb XOPOLIeH, XOTsd U Oynmer
rOpeTh.

Jlnsa kpacuBbIX, (PUTYPHBIX CBeYeH U CrOCOOBI M3TOTOBIEHHs HenmpocThl. M mpexae Bcero
Hazmo cnuenatb GopMy — IEpEeBSHHYIO, THIICOBYIO, METAUIN4YeCKyro. DUTUIL U B 3TOM Clly4ae
JKENATeNIbHO CHayvaja MPOMUTATh OJHUM-ABYMsSI CIIOSIMH CTEAPHHA, 3aTEM €r0 3aKPErusiioT B hopme
TaK, 4TOOBI OH MPOXOIII TOYHO nocepenuHe. YKenarenbHo, 4ToOBI PUTHIIL OBLT HEMHOTO HATSHYT.



U yxe mocne 3toro B GopMy 3aJMBArOT rOPsTYUN CTEAPHH.

Mesxay mpouuM, TaKUM 00pa3oM MOJKHO JIeaTh CBEYH U3 mapaduHa, T. €., COOCTBEHHO, M3
MOKYIHBIX CBEYeH, pacIuiaBisisi UX W Ipupasas UM Ty Qopmy, kakas BaMm mno ayme. OnHako
NpeaynpexIaeM — MPUIETCS TOBO3HUTHCS. ..

[Tonyuus cBeuy U3 MbUIA, IPOBEIEM OIBIT B OOPATHOM HANPaBJICHUH: PUTOTOBUM MBLIO H3
ceun. Tonpko He W3 mapadUHOBOMW, M3 HEE MbLIa BOOOINE HENb3s CAENaTbh, OO Y MOJEKYJH
napauHOB HET «rojoB». HO ecnm BBl YBEpPEHBI, YTO CBEYa CTEAPUHOBAs, TO CMEJO MOXKETe
TOTOBUTb U3 HEE XO3AMCTBEHHOE MbLIO. | OIUTCS Tak:ke HATYPaJbHbIN MUEIHUHBIN BOCK.

Heckonbko 0OMOMKOB CT€apHHOBOW CBEYM Harpeiite Ha BOXSHOW OaHe, IOCTAaTOYHO
ropsiieii, Ho He JAOBENEHHOW A0 kumeHus. Korma creapuH MOJHOCTBIO PACIIABUTCS, NOOABbTE K
HEMY KOHLIEHTPUPOBAHHBII PacTBOpP CTHUPANBHOHN (KanbLUMHUpPOBaHHOH) coxbl. OOpasoBaBmasics
Oenast BsA3Kasi Macca U €CThb MbUIO. [lomepkuTe €ro ere HECKOJbKO MUHYT Ha BOJSHOW OaHe, a
3aTeM, HaJeB PYKaBHLY IUIM OOMOTAaB PyKy IOJIOTEHLIEM, YTOOBI He OOXKeubCs, BBUICHTE elle
TOPSIYYIO MAcCy B KaKyrO-1u00 GhopMy — XOTsi Obl B CTU4euHbIi KOpoOok. Korma MbIIo 3aCThIHET,
BBIHBTE €r0 U3 KOpPoOKa.

Y6eautbcsi B TOM, UTO 3TO MBLIO M YTO OHO MOET, TPYASI HE COCTaBUT. TOJBKO, MOXKAIYHCTA,
HE HCTOJB3YHTE €ro IJsl MbIThS PyK — BE/Ib Mbl HE 3HAEM, HACKOJBKO YHCTHIMU OBLITH BEIIECTBA,
BXOJMBIINE B COCTAaB CBEYKH.

MEJI, MPAMOP, CKOPJIVIIA...

Kycouek npupoanoro mena CaCO; cmounre karieit constaoit kucnotrsl HCl (MOKHO B3SITh
anTeyHyro Kucnoty). Tam, Kyaa ynana karrsi, 3aMeTHO SHEPrHuHOe BCKUNaHue. BHecuTe Kycodek
MeJla C CKUISIIeH» Kamjied B Ijamsl CBeud WM cyxoro crnupra. Ilmamsi okpacurcs B KpacHBBIN
KPAacCHBIN 1BET.

3TO sBIIEHNE U3BECTHOE. KAJBLIMHA, BXOAALINI B COCTaB MeJa, eNaeT rmiaMs KpacHbiM. Ho
3adueM kuciota? OHa, pearupyst ¢ menom, odpasyer pactBopumbiii xynopun kanbiusi CaCly, ero
OpBI3TH YHOCATCS Ta3aMH U TMOTAJAI0T HEMOCPENCTBEHHO B IUIAMSI — OT 3TOTO OMBIT CTAHOBUTCS
s¢pdexTHEE.

K coxaneHuro, TakoW OMBIT C MPECCOBAHHBIM LIKOJBHBIM MEJIOM HE yIAeTCs — B HEM €CTh
NPUMECh CONbI (COJIM HATPHA), U IJIaMsl OKPAIIMBAETCS B OPAHXKEBBIH LBET. Jlydie BCEro OmbIT
MIOJTy4aeTCsl C KyCOUKOM 0esIoro Mpamopa, CMOYEHHOTO TOH ke KUCIOTOH. A yOeauTbes B TOM, YTO
COJIM HATPHsl OKPALIMBAIOT IJIAMs B WHTEHCHUBHBIA JKENTHIA IIBET, BbI CMOJKETE, BHECS B ILIAMs
kpynuHKy cosi NaCl (1mm mpocTo ciierka «moconBY OrOHb).

JUis crnenyromero OmeitTa ¢ MEJIOM TOHAamoOWTCS CBeda. YKpEenuTe ee Ha Heroproven
MOJICTABKE M BHECHTE B IUIAMsl KycO4deK Meja (MpaMopa, PakyllIKH, SHYHOH CKOpPJyIbl). Men
MOKPBIBAETCS] KOTIOTBIO — 3HAYUT, TEMIIepaTypa IulaMeHn mMaia. Mel coOupaemcst oOkedb Mel, a
s 3Toro HyxkHa Temneparypa 700—800 °C. Kak ke Obith? Hamo yBenmuuuTh TeMmeparypy,
NpoAyBast Yyepe3 IIaMsi BO3AYX.

C anTe4HOl MUNETKH CHUMHUTE PE3MHOBBINA KOJIAYOK U BMECTO HErO HAJCHBTE PE3UHOBYIO
WIN TUIACTMACCOBYIO TPYyOKy. Jlyiite B TpyOKy Takum oOpa3om, 4TOObI depe3 OTTSHYTBIH KOHEI
MUMETKH BO3AYX MOMAN B IUIaMsl HaJl CaMbIM (puTmiieM. SI3bIMOK MIaMEHH OTKJIOHUTCS B CTOPOHY,
TeMIepaTypa ero nopbicUTCsA. HampaBpTe sI3BIYOK HAa CAMYIO OCTPYIO YacCTh MeENIKa. DTOT y4acTOK
packanutcss nodeja, MeNl MPeBPaTUTCS 3eCh B JKKeHyr (HerameHnyro) usectb CaO, a 3a0aHO
BBIJICJIUTCS] TUOKCH] YTIIEPO.Ia.

IIponenaiite 3Ty ONEpalMI0 HECKOJBKO pa3 € KyCOUKaMu Meja, MpaMmopa, SIMYHOH
ckopaynbl. OO0XKKEHHBIE KYCOUKU TMOJIOKUTE B YUCTYIO JKECTSHKY. 1Ioka OHM OCTBIBArOT, CaMblit
00JBIION KyCOUEK MOMECTUTE B OJIFOALE U KAITHUTE BOJBI HA TO MECTO, KOTOPOE OBUIO HAKAJIECHO.
Pasnacrcs mmumneHue, Bcs BOAA TMOTJIOTUTCS, @ NMPOKAJIEHHBIH YYaCTOK PACCBHIIUIETCS B MOPOLIOK.
JtoT nopotnok — ramrenas ussectb Ca (OH),.

JobaBbTe BOnbI MOOOJBINE U KammHUTE pacTBOp ¢eHondranenHa. Boxga B Omomaie craHeT
KPaCHOI; 3HAYUT, TalleHas H3BeCTb 00pa3yeT IEeI0YHOH pacTBop.

Korma o00xkeHHBIE KyCOUKH OXJAAATCS, IMOMECTUTE UX B CTEKJISIHHYIO OaHKy WIH
OyTBUIKY, 3ajieiiTe BOIOW, 3aKpOHTE KPBIIIKOW W B30ONTailiTe — BOJA CTaHET MYTHOW. BBI yxke



3HAeTe, 4YTO MbI CelYac MOJIy4YMM H3BECTKOBYHK) BOAy. JlaliTe *XKUAKOCTH OTCTOSTBCA M CIEHTE
NPO3payvHbIA PACTBOP B UUCTYIO CKISTHKY. OTNeiiTe HEMHOTO M3BECTKOBOW BOJBI B MPOOHPKY — H
MOJKHO CTaBUTb C HEK OIHMCAHHBIE paHEE OMbITHI C Ta3aMu. A MOXHO U (DOKYCHL, BpoOIe
NPEBPAIIEHHs «BOJbD B «MOJIOKO» WJIH «BOIBD B «KpOBbY. Onucanue Takux (GOKyCOB Bbl HalHaeTe
B pasnene «JIOBKOCTb pyk».

OJIEKTPOJIM3 B CTAKAHE

OnbITHI C 3JEKTPUYECTBOM €lll€ HE pa3 BCTPETITCA BaM B 3Toil kHure. Ceiluac—camble
npocTtbie. YTOOBI MPOBECTH UX, TOCTATOYHO TPEX-4eThIpex OaTapeek AJsi KapMaHHOTO (OHAPSL.

Boo011ie-To OmBITHI MO 3JIEKTPOXUMHUHU HaCTO TBITAIOTCS CTABUTH JIOMa, HO HE BCEr/a OHH
BBIXOJAIT. Kakas-HUOy/Ib MEJOoYb — WM HUYEro He mosydaercsi. Ecnu Bbl Oyzere cienoBaTh BCEM
HAIIUM YKa3aHUSIM, MOJKeTe ObITh YBEPEHBI, YTO OIBIT YAACTCS.

Haunem ¢ oOd4eHbp nOpOCTOro, HO TE€M HE MEHee IOYYHUTEJIbHOro omnbiTa. /Jlins Hero
NOHAZOONTCS ONMH-€AMHCTBEHHBIN PeakTUB: YepHIIa Jroboro nsera. [Ipasna, npunercs HEMHOTO
NOTPYAUTHCS HaZ TPUOOPOM.

BospMmuTe nBe MeTasuindeckue nojaocku JiuHoi 8—10 cM u mupunoit 1—2 cMm. OHu MoryT
OBITH U3 JKeye3a, MeNt, aTFOMUHIS — 0e3pa3IMyHO, JIUIIb Obl CBOOOHO MPOXOIUIM B TPO3PAUHBIH
COCYZl — BBICOKYIO MEH3YPKY WX 0oJbInyro nmpoOupky. Ilepen onmbITOM MPpOCBEPIINTE B IIACTHHAX
C OJHOM CTOPOHBI OTBEPCTHUs sl MPUKPEIICHHUs] NPOBOAHUKOB. 1IpUroToBETE ABE ONMHAKOBBIE,
TONIIMHON OyKBaJIbHO B HECKOJIBKO MUJIMMETPOB, TIACTMACCOBBIE WJIH JIEPEBSHHBIC MPOKIANKH U
CKJIEHTE MX C METATMYECKHUMH IOJIOCKAMH TaK, YTOOBI T€, PACIOJIOKUBLIMCH MAapajUIeNIbHO, HE
kacanuch npyr apyra. Kneit ronures npakruuecku moboit — b®, «MomeHT» 1 ap.

B mensypky wim npoOupky HaleiiTe BOAy M KAalHHTE B HEE CTOJBKO YEPHWI, YTOOBI
pacTBOp He OBLI OYEHb HACBIIIEHHOrO IBeTa (OJHAKO OH HE JOJDKEH OBITh M MPO3PAYHBIM).
OnycTtute B HEro KOHCTPYKLHUIO W3 JIBYX IIOJOCOK, COEJUHUTE MX IPOBOAKAMH C JIByMs
OatapefikaMy, TOIKIIOYEHHBIMH TMOCIEIOBATENBHO, «IUTOC» K «MHHYCY». HECKONBbKO MHUHYT
CIYCTsl, YePHUJIbHBIH PAcTBOP MEXKAY IUIACTHHKAMH CTaHET CBETJIETh, a HA JHE M BBEPXY OyayT
coOUpaThCsi TEMHBIE YACTHIIBL.

B cocras uepHuna BXOAAT OUYE€Hb MEJIKHAE OKPAllEHHBIE YaCTHULIb], B3BEIICHHbIE B BoAE. Iloa
JNEHCTBHEM TOKA OHM CIIMIIAIOTCS U HE MOTYT YK€ IUIaBaTb B BOJE, & OMYCKAKOTCS HAa JHO IOA
AeicTBUeM Cuibl TspKecTH. [IOHSTHO, YTO pacTBOp MpPH 3TOM CTAaHOBUTCS Bce Oonee u Oojee
OnenHbIM.

Ho kax jxe wactuubl nomanu HaBepx? Ilpu nmeicTBUM TOKa HAa PacTBOPBI HEPENKO
oOpasyroTcst rasel. B Hamem ciydae ra3oBble MYy3bIPbKH TOAXBATHIBAIOT TBEPAbIE YaCTHUIBI U
YHOCSIT UX HaBEpPX.

B CJenyILEeM OIBITE
TOJICTOCTEHHBIH YaMHBINA CTaKaH,
PACLINPSIOIINIACA KBEpXy, OyHeT CIyXXKHTb
3JIEKTPOJIMTUYECKON BaHHOH. lIpurorosbTe
(daHepHBIE KPY)KOK TakOro JIHAMETPa,
YTOOBl OH TpPWXKAJICS K CTEHKE CTaKaHa B
TpeX-4eThIPEX CAHTUMETpax Bbllle OHA. B
KPY>KK€  3apaHee  MpPOCBEpAUTE  11BA
orBepcTUsl (WM BBIPEXKBTE B HEM IO
IMaMeTPy TPOpe3b), HETNOAAJEeKYy MIHJIOM
MPOKOJIUTE JIBA OTBEPCTHUS: Uepe3 HUX OyayT
MPOXOANUTH MPOBOAKHU. B OosbIne oTBEpPCTHS MITM B IPOPE3b BCTABLTE [1BA KapaHAalla JUIMHON 5—
6 cM, OYMHEHHbIe C OmHOro KoHua. Kapanpmamu, TouyHee, ux rpudenn, OyayT CIyXHUTb
snekTpomamMu. Ha HEOUMHEHHBIX KOHLAX KapaHaamed chenaiite 3apyOku, 4TOOBI OOHAKHMIIHCH
rpudeny, 1 TPUMOTANTEe K HUIM OTOJICHHBIE KOHIIBI TPOBOAKOB. IIpOBOIKM CKPYTUTE U TINATEIHHO
oOMOTalTe M3OJISLUOHHON JIEHTOH, a 4TOObI M30JsALMs OblIa COBCEM HAAEKHOH, JIydllle BCEro
CHpSATaTh MPOBOJKH B PE3MHOBBIX TpyOkax. Bee neramn npubopa roToBbl, OCTAETCs TOJIBKO COOpaTh
€ro, T. €. BCTABUTb KPYKOK C JIEKTPOAAMH BHYTPb CTaKaHa.




IlocTaBbTe cTakaH Ha TapeiaKy M HajieiiTe B HEro A0 KpaeB pacTBOp CTUpajbHOMN
KanbLUUHUPOBaHHON conbl Na,CO3; u3 pacuera 2—3 4YailHbIe JIOKKH Ha CTakaH BOABL Takum ke
pacTBOpOM 3amosiHuTE ABe npodupku. OnHY M3 HUX 3aKpoiTe OONBIINM MajbleM, NMEPEBEPHHUTE
BBEPX JHOM M INOTPY3HUTE B CTaKaH TaK, YTOOBI B HEe HE MOMAJ HHU OAMH Iy3bIpek Bo3ayxa. [lox
BOAOW HaneHbTe NPOOMPKY Ha JJIeKTpoA-KapaHmam. TOYHO Tak k€ TOCTYNMHTE CO BTOPOH
POOUPKOHA.

barapeliku — 4uClIOM He MeHee TpPeX — HYXXHO COEAUHMTDH IOCIENOBATENBHO, «ILIOCH
OITHOM K «MHHYCY» APYroH, a K KpaliHUM OaTapeiikaM MOACOEIUHHUTH MPOBOJKHU OT KapaHMAAIIeH.
Cpasy HauHeTCsl >JEKTPOJH3 pacTBOpa. IIONOKMTENBHO 3apsDKEHHBIE HOHBI Bomopoma H'
HaNpaBsTCs K OTPULIATENBHO 3apsSKEHHOMY 3JIEKTPOJly — KaTOAy, IMPUCOEAUHAT TaM 3JIEKTPOH U
npeBparaTcss B ra3 Bojgopon. Korma y kapaHpaima, NMOACOEAMHEHHOTO K «MHUHYCY», coOepercs
NoJTHAst MPOOHPKa BOAOPOAA, €€ MOXKHO BBIHYTh U, HE TIepeBOpaunBasi, Nopkedb ra3. OH 3aroputcs
C XapaKTEPHBbIM 3BYKOM. Y JAPYroro 3JEKTPOAa, MOJOXKHUTEIBHOTO (aHOMA) BBINENAETCS KHUCIOPO.
HanonHeHHy0 UM NpoOHPKY 3aKpONTE MaJbLieM IMOA BOAOH, BBIHBTE M3 CTAKaHA, MEPEBEPHUTE U
BHECHUTE TJICIOLIYIO TYYHHKY — OHa 3arOpUTCS.

Hrak, u3z Boael H,O nonyuuncs u sonopoa Hz, u kucnopon O;; a ansa vero xe cona? s
yCKOpeHus onbiTa. Yncras BoJa OU€Hb IUIOXO MPOBOJIUT BJIEKTPUUECKUH TOK, 3JIEKTPOXUMUYECKas]
peaxkuus UAeT B Hell CIUIIKOM MEJJIEHHO.

C Tem jxe mpuOOPOM MOXKHO TIOCTaBHUTBH €II€ OIUH OMNBIT — 3JIEKTPOJIN3 HACHIIEHHOTO
pactBopa moBapeHHoii comu NaCl. B stom ciydae omHa mpoOHpka HAMOMHHUTCS OeCHBETHBIM
BOJIOPOJZIOM, & JIpyrasi — JKEJNTO-3€JIEHBIM Ta30M. JTO XJIOpP, KOTOPbIi 00pasyercs U3 MoBapeHHOH
COJU. XJIOp JIETKO OTAAET CBOMW 3apsia U MEPBbIM BbIEJSACTCS HA aHOJE.

[IpoOupky ¢ XJIOpPOM, B KOTOPOH HAXOOUTCA TAK)KE€ HEMHOIO PacTBOpa COJH, 3aKpOHTe
naybleM MOJl BOAOH, MEPEBEPHUTE U BCTPSIXHUTE, HE OTHMMAas majibla. B mpobupke obpasyercs
pacTBOp XJOpa — XJIOpHas Boja. Y Hee CUJibHbIe OTOenuBarolue cBoiicTBa. Hampumep, ecnu
n00aBUTh XJIOPHYIO BOAY K OJIeMTHO-CHHEMY PACTBOPY YEPHII, TO OH O0ECLIBETUTCS.

[Ipu snexTposuse MoBapeHHOU con oOpa3yeTcs elie OQHO BEIIeCTBO — €IKHil HATp. JTa
IIEeJIOYb OCTAETCSl B PACTBOPE, B UEM MOXKHO YOEIUTBCS, KalHYB B CTaKaH BO3JIE OTPULIATEIIBHOTO
3JIEKTPOJa HEMHOTO pacTBopa GpeHondrasenHa Uin CaMOAebHOTO HHINKATOPA.

Hrtak, Mbl MOJy4YUSIM B ONBITE Cpa3y TPU LIEHHBIX BEIECTBA — BOAOPOJ, XJOP M €OKUM
HaTp. HIMEHHO T1O3TOMY OJEKTPOJU3 TIOBAPEHHONW COJMM TaK ILIMPOKO HCIOJNB3YIOT B
MPOMBILIJIEHHOCTH.

C moMoIbl0 TOKa M HACBILEHHONO PacTBOpa MOBAPEHHON COJIM MOXKHO MpPOJAENaTh elle
OJIMH 3aHUMATENbHBIN OMBIT. 3aliMeMcsl ceifuac TeM, 4To OyeM CBEPJINTh MeTal OOBIKHOBEHHBIM
KapaHJalIoM.

[IpurotoBbTe B uHaliHOM OJFONIIE HACHIIIEHHBIA PACTBOpP mMoBapeHHOUN cosm. CoenwHHTE
MIPOBOJKOM JI€3BHE 0€30MacHOi OPUTBBI € MOJIOKUTEIBHBIM MOJKOCOM OaTapeiKu IJIsi KAPMaHHOTO
doHaps (ne3Bue Oymer aHomom). Ha 3aTodyeHHOM KOHIE KapaHpaama oOnomaiite rpudenb u
MIPUMEPHO HAa MOJMUJUIMMETPA BBIKOBBIPsiiTe ero urojkoi. Ha 2—3 cm BbllIe caenaiiTe HOXKOM
3apyOky no rpudens u HaMmOTaliTe HAa Hee KOHEI] OrOJICHHOrO MPOBOJAA; 3TO MECTO OOepHHUTe
W30JSIMMOHHON JIGHTOW, a APYyrodl KOHEL MNpOBOJA MPUCOCAMHUTE K OTPULIATEIIBHOMY MOJIOCY
Oarapeiiku (kapaHgam OyIeT KaToIoM).

[Tonoxkute ne3Bue B ONIONLE C PAaCTBOPOM M KOCHHUTECh KapaHIAIIOM-KaTOAOM JIE3BUSL
ToTtdac BOKpyr KapaHpaiia Ha4HyT OYPHO BBIIEIATHCS My3BIPbKH BOJOpOaA. A ye3Bue-aHox OyneT
PacTBOPATHCS: aTOMBI JKeJe3a MPHOOPETYT 3apsi, MPEBPATATCS B HOHBI U MepedayT B pacTBop. Tak
MUHYT 4Yepe3 AeCATh-IISITHAANATD B JIG3BUH MOJYIUTCS CKBO3HOE oTBepcTHe. OcoOeHHO OBICTPO OHO
obpasyercs, ecnu Oarapeiika HoBas, a ye3Bue ToHkoe (0,08 mm). B amomunueBoii xe Qombre
OTBEPCTHE MPOCBEPIINBALTCS OYKBAJIBHO 33 CEKYHABI.

Ecnu BbI 3ax0THUTE MPOCBEPINTH KapaHJAIIOM OTBEPCTUE B OMNPENENIEHHOM MECTe TOHKOMN
METAJUINYECKOH TUIACTHHKH, TO JIy4llIe 3apaHee MOKPHITh 00padaThiBaeMyIO AETalb JIAKOM, a TaM,
rze Bl OyZieTe CBEPIIUTh, JIAK CHATD.

Yraybnenue B rpudene noHagoOmIoch 3aTeM, 4ToObl rpudens He kacancs Metaia. MHade



LIeTTb CPa3y 3aMKHETCS, TOK He TIOHAET Yepe3 pacTBOP U HUKAKOTO 3JIEKTPOJIN3a He OyeT.

CBepyiuTh KapaHIAIIOM MOYKHO W 0O€3 3JeKTPOJIMTHYECKOW BaHHBI (B HalleM ciydae, 0e3
yaifHoro Omronna). IlmacTUHKY-aHOJ TOJIOXKUTE HA JOCKY MM Ha TapesKy, KalHUTE BOIB,
oOMakHUTe KapaHJalll, MPUCOSTUHEHHBIH K OaTapeiike, B COJIb U MOTPY3UTE 3aTOUEHHBIN €ro KOHEI]
B Karuio. Bpems OoT BpeMeHM ynajsiiite TpsMOUYKOH MPOAYKTHI 3JEKTPOJIM3a U HAHOCUTE HOBYIO
karo. [ToBTopss 3Ty onepaiuro, MOKHO, He NIPUKJIAbIBasl YCUIIU, MPOCBEPIUTh METAIIUYECKYIO
(boNBry MM JKeCTh OT KOHCepBHOM OaHkm. Tak ke, MEeXAy MPOYHM, MOXKHO CHIEJaTh OTBEPCTHE B
CJIOMaHHOM CTaJIbHOM HOJKE, YTOOBI MPUAEIATh K HEMY HOBYIO PYUKY.

KoneuHo, st cBepiieHUs MeTajlla TOJIIMHON Oojiee MUJUITUMETpa OOHON OaTtapeiiku mMayio
— HaJA0 BKIIOYHTh MAapaUIENIbHO HECKOJBKO OaTapeek WM BOCIOJBb30BATHCS TMOHIKAIOIINM
TpaHC(HOPMATOPOM C BBINPSIMUTEIEM — HAIMPUMeEp, OT JETCKOH KeJIe3HON JOPOTrH WM OT npudopa
1Tl BBDKUTAHUS 110 JiepeBy. M HE3aBUCHMMO OT MCTOYHHKA TOKa U CIOCO0a 3JEKTPOIN3a MPUAETCS
HECKOJIBKO Pa3 MEHSTb PACTBOP 3JIEKTPOJIUTA U XOPOLIO OYHUILIATH JIYHKY— IBO3JEM WU HIMJIOM.

OJIOBO 1 CBHUHEIL]

Mertamibl He O4€Hb YAOOHBI AJISI OTBITOB. SKCIEPUMEHTHI C HUMHU TPeOyIOT, KaK MPaBUiIo,
cokHOTO 000pynoBaHMsA. HO HEKOTOpBIE OIBITHI MOJKHO ITOCTABUTh M B AOMAIIHEH 1adopaTopuu.

Haunem c onoBa. B X03siiCTBEHHBIX Mara3uHax OBIBAIOT MHOTAA MAJOYKH METAJTHUECKOTO
onoBa and mnaiiku. C TakuM MaJleHbKUM CJIMTKOM MOJKHO TMpOJenaTh 3KCHEPUMEHT: B3SIThb
OJIOBSIHHYIO NMaJIOUKy IByMsl PyKaMH U COTHYTb — Pa3fiacTcsi OTYETIUBBIN XpyCT.

Y MeTaJuIn4eckoro OJIoBa Takas KpHCTAJIMYecKass CTPYKTypa, 4YTO TMpU H3rude
KPUCTAJUTUKH MeTajula Kak Obl TPyTCS APYr O Apyra, BO3HHKAET XpycTsmui 3ByK. Kcratw, mo
STOMY MPHU3HAKy MOXXHO OTJIMYMTH YHUCTOE OJOBO OT OJIOBSIHHBIX CILIABOB — MajiOyKa U3 CIUIaBa
npu crubaHuN HUKAKUX 3BYKOB HE U31aET.

A ceituac mompoOyemM HOOBITP OJIOBO M3 MYCTBIX KOHCEPBHBIX OAHOK, M3 Te€X CaMbIX,
KOTOpBIE JIyYIle He BEIOPAChIBATh,  CABATH B YTHJIb. BONBIIMHCTBO OaHOK U3HYTPH JIY)KEHBIE, T. €.
OHH NOKPBITHI CJIOEM OJIOBA, KOTOPBIN 3aIIUIIAET XKeNe30 OT OKUCIEHUs, a MUIIEeBble MPOIYKThl —
OT NMOPYHU. DTO OJIOBO MOXKHO U3BJI€Yb U UCIIOJIb30BaTh IOBTOPHO.

[Ipexxne Bcero mycryro OaHKy HAAO Kak cieayer OYHCTUTh. (OOBIMHOTO  MBIThS
HEOCTATOYHO, TO3TOMY Hajieiire B OaHKy KOHLEHTPHUPOBAHHBIN PAacTBOP CTHPAJBbHOW COIBI U
MOCTaBbTE €€ Ha I0oJjuaca Ha OTrOHb, YTOObI MOKOINUN PacTBOpP NMpOKHUMeN Kak cienyer. Creite
pacTBoOp U nmpomoiiTe OaHKY Ba-TpH pa3a BOAOH. Terneph MOXKHO CHHTATDH €€ YUCTOM.

Ham nonanobsitcs  aBe-Tpm  Oarapeiiku uis  KapMaHHOTO (QOHAps, COEIUHEHHBIE
MOCIIEIOBATEIbHO, MOXKHO, KaK TOBOPHJIOCH BBIIIE, B3SATh BBITPSIMUTENDb C TpaHC(HOpPMATOPOM MU
akkymyssaTop Ha 9—12 B. Kakum Obl HM ObLT UCTOYHHK TOKA, K TMOJIOKUTEIBHOMY €r0 TOJIOCY
MPUCOSANHUTE KOHCEPBHYIO OaHKy (BHUMATEIBHO CJIEIUTE, YTOOBI OBLT XOPOIIMA KOHTaKT —
MOKHO TpOoOUTH B BepxHeW dYacTu OaHKK HeOONBIIOE OTBEPCTHE W BAETH B HEro MPOBOM).
OTpunarenpHbIi TOJMIOC COCAMHUTE C KAaKUM-TMOO KYCKOM JKeJe3a, Hampumep, ¢ OOJIbIIUM
OUHINEHHBIM 110 Onecka reo3zeM. OmycTHTE SKENe3HBbIH 3JeKTpox B OaHKy Tak, 4TOObl OH He
Kacaicsl 1Ha u cTeHoK. Kak ero nogsecuts — npuayMaiite camu, 5TO Hexurpas wryka. Hanelite B
OaHKy pacTBOp IIEJOYH— eAKOro HaTpa (oOpaimaThCst KpaitHe OCTOPOKHO!) WM CTUPATTBHOM COJIBI,
NePBBIH, BAPUAHT JIy4ile, HO TpeOyeT npeaeabHON aKKypaTHOCTH B padoTe.

Tax kak pacTBop LIenoun emme He pa3 OyaeT Hy)KeH Ui OTBITOB, PACCKAXKEM 3/1€Ch, KaK €ro
npurotoButh. JloOaBeTe crHpanbHylo cony Na;CO; k pacteopy ramenoil m3sectu Ca(OH), u
NPOKUIIATHTE cMech. B pesynbrate peakium odpasyercs enkuii Hatp NaOH u kapOoHat kanbuus,
T. €. MeJ, IPaKTUYECKH HePaCTBOPUMBIN B BOJle. 3HAUUT, B pACTBOPE, KOTOPBIH MOCJE OXJIaXACHUS
HAZO MPOQUIBTPOBATh, OCTAHETCS TOJBKO Ieo4b. Ho BepHEMCS K OIBITY C KOHCEPBHOI OaHKOM.
Bckope Ha jKene3sHOM 3JIeKTPOAe HAUHYT BBIAENATHCS My3bIPbKU I'a3a, a OJOBO C KOHCEPBHON OaHKU
CTaHeT TMOHEMHOTY MepexoauThb B pacTBop. Hy a eciu Hajgo mojyduTh HE pacTBOP, COAepKalUi
0JI0BO, a cam MeTtaiui? UTo , U 3TO BO3MOXXHO. BBIHBTE W3 pacTBOpa >KEJE3HBIH JJEKTPOn U
3aMEHUTE €ro yroibHbIM. TyT BaM BHOBb IMOMOKET CTapas, OTCIYXXHBINAs CBoe OaTapeiika, B
LIUHKOBOM CTaKaH4YMKe KOTOPOH CeTh YroJbHbII cTep:keHb. M3BIekuTe ero u COequHUTE MPOBOJIOM
C OTpPHULATEIBHBIM TMOJIOCOM BaIero HCTOYHMKAa TOKa. Ha crepikHe mpu snektposnmse Oyner



ocenarb ry0uaToe OJIOBO, NMPHYEM €CIIH HaNpsDKeHHE MOJOO0paHO MPaBHIIBHO, TO MPOM30HAET 3TO
IOBOJIBHO ObICTpO. IIpaBaa, MOXKET CIIYUUTBCS TaK, YTO OJIOBA C OJHONW OaHKH OKaKETCS MaJloBAaTO.
Torma BO3bMHUTE eme OAHy OaHKY, aKKypaTHO HAapeXbTe €€ Ha KYCOYKH CHelHaJbHBIMU
HOKHHUIIAMH JIJIs1 METaJUIa U MOJIOKUTE BHYTPh TOM OaHKH, B KOTOPYIO HAJIUT 3JEKTPOJUT. bynpTe
BHUMATEJbHBI: 0OPE3KU HE TOJIKHBI KaCAThCS YTOJIbHOTO CTEPIKHS!

CobOpanHoe Ha 3JEKTPOAE OJIOBO MOXKHO MeperuiaBuTh. OTKIIOYUTE TOK, IOCTaHBTE
YTOJIbHBIA CTEPIKEHb C ryOuaThIM OJIOBOM, IMOJIOKUTE €ro B (aphOopoBYIO HAIIKY WJIH B YUCTYIO
METAJUINYECKYI0 OaHKy W TMOJEP’KUTe Ha OrHe. BCkope OJIOBO CIUTaBUTCS B IUIOTHBIN ciuToK. He
IOTparuBaiTech 10 HEro M 10 OaHKH, IOKa OHU HE OCTHIHYT!

Yacte rybuaToro oyioBa MOXKHO HE MEPEIUIaBIsATh, & OCTABHUTD Ul JPYTrUX ONbITOB. Ecmm
PAacTBOPUTH €r0 B COJITHOW KHCJIOTE — HEOOJBLUIMMH KyCOYKaMH U MPH YMEPEHHOM HAarpeBaHHH,
— TO NMOJIY4YUTCs PaCTBOP XJIOpUAA OJIOBA. I IpUroTossTe Takol pacTBOP KOHLEHTPALUEH MPUMEPHO
7 % um nobaBbTe, MOMEIINBAs, PACTBOP MIEJNOYM 4YyTh OOJbIIEH KOHLEHTpauuu, okoio 10%.
CHauana BeimaneT Oenblil 0CalioK, HO BCKOPE OH PAaCTBOPUTCA B M30bITKE IIenoud. Bel momyunin
pPacTBOpP CTAHHUTA HATPHSI — TOT CaMbIi, KOTOPBIA 00pa3oBaliCsl y BaC BHa4ajie, KOrAa Bbl HAUaIU
pacTBOpPATH 0J10BO M3 OaHkU. Ho ecnu Tak, TO MepByrO 4acTh OMbITA — MEPEBO MeTalla U3 OaHKU
B PacTBOP — MOXHO YK€ He MOBTOPSTb, & MPUCTYIUTh Cpa3y KO BTOPOH €ro 4acTH, KOrjaa Ha
3JIEKTPOJE OCeaeT MeTall. JTO CIKOHOMHUT BaM HEMaJl0 BPEMEHM, €CJIM Bbl 3aXOTUTE MOJIYYUTH
no0oJIbIIE OJIOBA U3 KOHCEPBHBIX OAHOK.

CuHell MiuaBUTCA ellle Jierde, yeM OJIoBO. B ManeHbkHil TUrenb MM B METANIMYECKYIO
0aHKy M3-TIO/ TYyTAJIMHA MIOMECTHTE HECKOJIbKO IPOOMHOK M Harpeiite Ha ruiameHu. Kornma cBuHer
PaCIUIaBUTCSI, OCTOPOKHO CHHMUTE OaHKy C OTHS, B3sIB €€ 3a OOpPTHK OONbIIUM HaIeKHBIM
NUHIETOM WM IUIOCKOoryOnamu. PacriiaB CBHHIIA BbUICHTE B THIICOBYIO MM METAJUTHYECKYIO
¢dopmy OO MPOCTO B MECHAHYIO JIYHKY—TAaK BbI NOJYYHTE CAMOJIENIbHOE CBHHLIOBOE JINThe. Ecimu
K€ W Janblie MpOKaluBaTh pPacIUIaBIE€HHbIH CBUHEL] HA BO3JyXe, TO 4Uepe3 HECKOJbKO 4acoOB Ha
MOBEPXHOCTH MeTayia 00pa3yeTcst KpacHbI HaJeT—CMEIIaHHbIA OKCHJ CBUHIIA, IOJ Ha3BaHHEM
«CBUHILIOBBIN CYpUK» €ro 4YacTO UCIOJIb30BAJIH NMPEXE Al IPUTOTOBIEHUS KPaCOK.

CBuHel, Kak U MHOTHUE JpyTrHe MeTaJulbl, B3aUMOAENHCTBYET C KUCJIOTaMH, BBITECHSSI U3 HUX
Bomopox. Ho monpoOyiiTe MoJIOKNUTh CBUHEL B KOHLIEHTPUPOBAHHYIO COJITHYIO KHCJIOTY — OH B
Hell He pacTBopuTCsa. Bospmure npyryro, 3aBenomo Oosee ci1adyro KHUCIOTY — YKCYCHYH. B Helt
CBHHEL XOTb U MEJIJIEHHO, HO pacTBOpsieTcs!

OTOT mapamokc OOBACHSETCS TeM, YTO NPU B3aUMOJEHCTBMHM C COJISIHOH KHCIIOTOM
obpasyercs 1uioxo pactBopumbiii xymopun cuHia PbCl,. TlokpeiBas MOBEpXHOCTb MeTalia, OH
MelIaeT AajibHEHIIeMy ero B3auMOJIEHCTBHIO ¢ kucioToil. A Bot anerar ceuHua Pb(CH3COO),,
KOTOPBI TMOJIy4aeTCsl NPH PEaKUMU C YKCYCHOM KHCIJIOTOW, pacTBOPSIETCS XOPOLIO W HE
MPEMATCTBYET B3aUMOAEHCTBUIO KUCIOTHI U MeTajlIa.

AJIIOMUHUUN, XPOM U HUKEJIb

C anroMuHHEM Mbl [IOCTABUM CHauaja [Ba MPOCTBIX OMBITA, IJs1 KOTOPHIX BIIOJIHE T'OAUTCS
CJIOMaHHasl aJTIOMHHHEBAs JIOKKa. [loMecTuTe Kycouek MeTtaya B MPOOUPKY C JIFOOOH KHCIIOTOH,
XOTs1 OBI C COJSTHOH. ATIFOMUHHIA Cpa3y K€ HAYHET PaCTBOPATHCS, SHEPTHYHO BBITECHSIS BOIOPOA U3
KUCIOTEl — oOpasyercsa conb amomuaus AlClz. Jlpyrodl Kycodek amiOMUHUSI OIyCTUTE B
KOHIICHTPUPOBAHHBIN PacTBOP LIEJIOYH, HANPUMeEp, KaycTHdeckoi comel (octopoxkno!). M cHOBa
METaJUl HAYHET PacTBOPATHCS C BbIIEICHHEM Boaopona. ToJpko Ha 3TOT pa3 obOpasyercs apyras
COJIb, @ UMEHHO COJIb AJIIOMUHHEBOM KUCIOTHI, asroMuHAT NaAlO,.

Oxcun M TUAPOKCUI AJTIOMUHHUS MPOSIBJSIIOT OAHOBPEMEHHO M OCHOBHBIE, M KHUCJIOTHBIE
CBOICTBA, T. €. OHHM BCTYINAIOT B PEAKIMIO KaK C KUCIOTaMM, Tak U CO HienodaMu. MX Ha3bIBarOT
amporepabivi. CoenMHEHHsI OJIOBA, KCTATH, TOXE aM(OTEPHBI, MPOBEPHTE 3TO CaMH, €CIIH,
KOHEYHO, BBl YK€ M3BJICKIIH OJIOBO U3 KOHCEPBHON OaHKH.

CyiecTByeT NMpaBujIO: YeM MeTajlll aKTUBHEE, TEM OH CKOpee OKHCISAETCs, MOABEpraercs
kopposun. Hatpwuii, Harpumep, BOOOIIE HENb3sI OCTABIISITh HA BO3/IYXE, €0 XPAHST MO KEPOCHHOM.
Ho usBecteH u Takoil (pakT: amrOMUHUN TOpas3fgo aKTHBHEE, YeM, HAMpuMep, Kelie30, OJHAKO
Kene30 OBICTPO PrkaBeeT, a aIFOMHUHHMIA, CKOJIBKO €r0 HH JIEPXKH Ha BO3IyX€ U B BOJE, MPAKTHUECKU



He u3MeHsercs. UTo 3To — uckiroueHue u3 npasuna’

ITocTaBuM OmBIT. 3aKkpenuTe Kycouek altOMUHUEBOI MPOBOJIOKU B HAKJIOHHOM MOJIOKEHUU
HaJ TUIAMEHEM Ta30BOH TOpeNKH MM CIUPTOBKM Tak, 4YTOObI HAarpeBajlaCh HWKHAA YacThb
npoBosioku. [Ipu 660 °C 3TOT MeTaN MIABUTCS, Ka3ajJoch Obl, MOXHO OXHAATh, YTO AJFOMUHUI
HAYHeT Karnarh Ha ropenky. Ho BMecTo TOro 4toObl MIaBUTHCS, HArPETHIA KOHEL MPOBOJIOKH BAPYT
pe3ko mposucaer. Brusgurtech mnosydile, W Bbl YBUAUTE TOHKUH UEXOJ, BHYTPU KOTOPOIO
HAXOIUTCS PACIUIABIICHHBI MeTajul. JTOT 4exosl — u3 okcupa amomuHus Al,Oz, BemiecTsa
MIPOYHOI'O U OYEHb JKAPOCTOUKOTO.

Oxcua TOHKMM M IUIOTHBIM CJIOEM IOKPBIBAET MOBEPXHOCTb ANIOMMHMSI U HE JAeT eMy
Janblie OKUCIATHCA. DTO €ro CBONCTBO MCHOJB3YIOT Ha mpakTuke. Hanmpumep, 11 niakupoBaHUs
METAJUIOB, Ha METAJJIMYECKYI) MOBEPXHOCTb HAHOCAT TOHKWUN AJOMUHUEBBIN CIIOH, aJIOMHUHUN
Cpasy e MOKPbIBAETCSI OKCUIIOM, KOTOPBIM HAJEKHO NMPEAOXPAHIET METANI OT KOPPO3UH.

U eme nBa meramia, ¢ KOTOPBIMH MBI IOCTaBMM OIBIT,— XPOM M HHKeNIb. B Tabmmme
MeHnnieneeBa OHU CTOST NAJIEKO IPYr OT ApPYyra, HO €CTh NPUYHMHA, YTOOBI paccMaTpHBATh HX
BMECTE. M XPOMOM U HHKEJIEM MOKPBIBAIOT METAJUIMYECKHE W3IeNus, 4TOObl OHU OnecTenu, He
pkaBenn. Tak, CIMHKH METAJNTMUECKUX KPOBATEH MOKPHIBAIOT OOBIYHO HUKEJIEM, aBTOMOOMJIbHBIC
HamMIiepbl — XpOMOM. A MOYKHO JIU TOYHO y3HaTh, U3 KAKOTO METajlIa CAeJIaHO OKPBITHE?

ITonpoOyem mposectu aHamu3. OTKOJIUTE KYCOUYEK MOKPBITHSA OT CTAPON IETaIN U OCTaBbTE
€ro Ha BO3AyXe Ha HECKOJBKO IHEH, YTOObI OH YCIeN MOKPBIThCA IUIGHKOH OKCHAA, a 3aTeM
NOMECTUTe B MPOOMPKY C KOHLEHTPUPOBAHHOH COJITHOM KHCIOTOH (oOpamarecst ¢
ocroposkHocThio! Krcnora He noymkHa nonaaate Ha pyku u ofexxay!). Ecimu 5To Obu1 HEKeNb, TO OH
Cpa3y Ha4HET PaCTBOPATHCS B KUCIOTE, 00pasyst conb NiCly; mpu 3ToM Oyner BBIACTSITHCS BOIOPOL.
Ecnu xe Gnecrsiiee MOKpuITHE U3 XpOMa, TO NMEPBOE BPEMsI HUKAKUX U3MEHEHHUH He OyaeT U JUIIb
NOTOM METaJUl HaYHET PacTBOPSTHCA B KHUCIOTEe ¢ oOpasoBanueM xyopuaa xpoma CrCl;. Beinys
STOT KyCOYeK MOKPBITUA U3 KHUCJIOTHI MUHLETOM, OMNOJIOCHYB €ro BOJOH U BBICYLIMB Ha BO3AYXE,
yepes IBa-TPH JHS MOXKHO OyZeT CHOBa HaOMIOAATh TOT ke 3 eKT.

OOmpsicHeHHe: Ha TOBEPXHOCTH XpoMa oOpasyercs TOHYaHInas IUIEHKa OKCHIA, KOTopas
NPEMATCTBYET B3aUMOJEHCTBUIO KUCIOTHI ¢ MeTanaoM. OfHAaKo U OHA pacTBOPSIETCS B KUCIOTE,
npaBaa, MenjeHHo. Ha BOo3ayxe XpoM BHOBB MOKPBIBAETCS OKCHUIHOM IUIEHKOW. A BOT Yy HUKEJS
TaKOW 3aLIUTHOM IJIEHKHU HET.

Ho B Takom ciydae 3auem ke Mbl J€p>Kajil METaIbl HAa BO3AyXe Iepel] MePBbIM OIbITOM?
Benp xpom Obul yke MOKPBIT ciioeM okcupa! A 3areM, YTO MOKpbITa ObUIA JIMIIb HAPY)KHAS
CTOPOHA, @ BHYTPEHHsIsI, 0OpaleHHast K U3JeNIUI0, C KUCIOPOAOM BO3/lyXa B KOHTAKT HE BCTyIMAJIA.

OIIBITHI C MEJTHOH ITPOBOJIOKOH

C Menpl0 MOKHO TMOCTaBUTH HECKOJIBKO JIFOOOMBITHBIX OMBITOB, TMO3TOMY IIOCBATHUM €H
0COOYIO TJIaBy.

N3 kycouka MemHON MpPOBOJIOKM CcJenaiTe MaJjieHbKYI0 CIHpajJbKy M YKpEnuTe €€ B
TEePEeBSIHHON eprkaike (MOXKHO OCTaBUTh CBOOOAHBIM KOHELl TOCTATOYHOH JUIMHBI U HAMOTATh €ro
Ha oObIuHBIN KapaHpamr). [Ipokanure cnupanbky B IuiaMeHH. Ee OBEPXHOCTh MOKPOETCS] YePHBIM
HaseToM okcuza Mean CuQ. Ecnu mouepHeBIIyI0 MPOBOJIOKY OMYCTUTh B Pa30aBICHHYIO COJISTHYIO
KHCJIOTY, TO KUKOCTh OKPACHTCS B TOJyOOH I[BET, a MOBEPXHOCTh METAJJIa BHOBb CTAHET KPACHOH
u Onecrsameit. Kucnora, ecnu 0OHa He Harpera, He NEHCTBYEeT Ha MeIb, HO PAacTBOPSET €€ OKCHI,
npespamas ero B cosb CuCl,.

Ho BoT BOmpOC: eciam OKCHA Menu YepHbIH, MOYeMy CTapUHHBIE MEIHbIE U OpPOH30BbIE
IIPeIMETHI MOKPBIBAIOTCS HE YEPHBIM, & 3€JIEHbIM HAJIETOM, U UTO 3TO 32 HaJeT?

[TonpoOyiiTe HaliTH CTapblii MEOHBIA MpeaMeT, ckaxeM, moacBedHUK. Cockpedure ¢ Hero
HEMHOT'O 3€JICHOTO HajeTa U momectute B npoOupky. ['opmbimko npoOupku 3akpoiite nmpoOKon ¢
ra300TBOAHON TPyOKOH, KOHEL KOTOPOH OMyCTUTE B M3BECTKOBYIO BOAY (KaK €€ TOTOBHTD, BB YXKe
3Haere). Harpeiite comepskumoe mnpoOupku. Ha ee crenkax cobepyTcsi Karjid BOJBL, a U3
ra3o0TBOAHON TPYOKH OyIyT BBIIENATHCS My3bIPHKH ra3a, OT KOTOPOTO M3BECTKOBAsI BOJIA MYTHEET.
3Ha4YUT, 3TO AHOKCUA yriepona. B mpoOupke ke OCTaHETCs HYEpHBbIH MOPOLIOK, KOTOPBIM NpU
pPacTBOpPEHHH B KHUCJIOTE€ pHaeT roiayboil pacTBOp. OTOT TOPOIIOK, KAk BbI, HABEPHOE,



JOTa/IbIBAETECh,— OKCHJI MEU.

HTak, Mbl y3HANU, HA KaKue COCTAaBHBIE YAaCTH pasyaraercs 3ejeHblil Haner. Ero dopmyna
samuchiBaercss Tak: CuCO3*Cu(OH); (ocHoBHO#H kapOoHat meam). OH oOpasyercss Ha MEIHBIX
npeaMeETax, MOCKOJbKY B BO3AYXEC BCErAa €CTh U JUOKCU YTJIEPOAA, U Mapbl BOAbL 3eneHblid HAIET

Ha3bIBAIOT MaTUHON. Takas k€ COJIb BCTPEHAeTCss W B IPUPOAE — BTO HE 4YTO HMHOE, Kak
3HAMEHUTBIA MUHEPAJT MAJTaXUT.
K onpiTam ¢ matuHONM M ManaxutoM Mbl elie BepHeMmcss — B pasuene «llpusitHoe ¢

NOJIE3HBIMY. A celidac cHOBa 0OpaTUM BHUMAaHHE HA MOYEPHEBIIVIO MEIHYIO MPOBOJOKY. Henb3s
JIM BEPHYTh €l epBOHAYAIbHBIN OJieCK 0€3 TOMOIITN KUCIIOThI?

Hanelite B mpoOHpKy anTe€4HOTrO HAIIATBIPHOTO CIHPTA, PACKAIUTE METHYIO IMPOBOJIOKY
JOKpacHa M OMyCTUTE ee B My3bIpek. Crimpasbka 3alIUITAT U BHOBb CTAHET KPACHOW M OnecTsiiei.
B oxgHO MrHoBeHHE MPOM3OHAET peakuus, B pe3ysbTaTe KOTOPOi oOpa3yercss Menb, BOAA U a30T.
Ecnu oneIT MOBTOPSITE HECKOJIBKO Pa3, TO HAIIATBIPHBIA CIIUPT B MPOOMPKE OKPACHUTCS B CHHHUN
user. OpnHOBpeMEHHO C JTOH peakuued uAeT U JApyras, Tak HasblBaemas peaxius
KOMITJIEKCO00pa30BaHus — 00pa3yeTcsi TO caMoe KOMIUIEKCHOE COeUHEHIE MeIH, KOTOPOe paHee
MO3BOJIIJIO HaM 0e30IHMO0YHO ONpeAeNuTh aMMHAaK IO CHHEMY OKPAIIWBAHUIO PEaKIMOHHON
CMECH.

Mesxny mpoyuM, CIIOCOOHOCTBIO COCAMHEHUIH MENU BCTYIAaTh B PEAKIHIO C HALIATHIPHBIM
CIHPTOM IOJIb3YIOTCS C OYEHb JaBHHUX BPEMeEH (eIle ¢ TeX BPEMEH, KOrza HayKu XUMHUU He ObUIO U
B NOMHHE). PacTBOpOM aMMuaka, T. €. HaIIaThIPHBIM CIIHPTOM, OYMINAIU O ONecka MeIHbIe U
JaTyHHble TpeaMeThl. Tak, KCTaTH, OMBITHbIE XO3SHWKU IOCTYMAOT M Celdac, Aus OOJbIIEero
s¢dexTa HaATBIPHBI CIHUPT CMEMIMBAIOT C MEJOM, KOTOPBIH MEXaHHYeCKH OTTHUPAET IPsi3b U
ancopOupyeT 3arpsa3HeHuUs U3 pacTBOpa.

Crnenyromuii onbiT. Hacbimbre B NpoOMPKY HEMHOIO HAIIATHIPS—XJIOPHAA AMMOHUS
NH4Cl, koTOpBEIM MONB3YIOTCA NPHU Taiike (He myTaliTe ero ¢ HamatblpHbIM criuprom NH4OH,
KOTOPBII mNpencrasnsier coOOM BOAHBIA PacTBOp aMMuaka). PackajieHHOW MeENHOW CHHpaibKON
KOCHHTECH CJIOSI BEIECTBA, MOKPBIBAOIIErO MHO Mpobupku. CHOBa pa3facTcsl MIMIEHbE, U BBEPX
B30BbETCSI O€NbIii ObIM — 3TO YIETYYHBAIOTCS YaCTHIBl HAIUATBHIPS, A CHHpaJbka BHOBb
3aCBEpPKAeT IMEPBO3AAHHBIM MeAHBIM OneckoM. llpomsomura peaknus, B pe3yjbTare KOTOPOH
o0pa3oBajrch Te XKe MPOAYKTHL, YTO U B MPOLLJIOM OmbITe, U Bipuaady xjopun menu CuCl,.

HNMeHHO n3-3a 3TOH crocoOHOCTH — BOCCTAaHABJIMBATD METAJUIMYECKYIO MENlb U3 OKCHUOA —
HAIIATBIPh U TMPUMEHSIOT NpU NassHuM. [lasnbHUK OOBIMHO M3rOTOBJIEH U3 MEIH, KOTOPast XOPOIIO
MPOBOJUT TEILIO; KOTTIA €r0 <CKAJI0» OKUCISIETCS, MeNlb TePsieT CIOCOOHOCTD yIeP’KUBATh HA CBOEH
MOBEPXHOCTH OJIOBSHHBIN Npumnol. HeMHOTo HarmaTeIpsi — M OKCHIA Kak He ObIBAJIO.

U nocnenuuii onbIT ¢ MenHOM cnimpanbkoil. Haneire B mpoOupKy HEMHOTO OJIeKOJIOHA (e1e
Jy4lIe — YUCTOrO CIHUPTA) M BHOBb BHECUTE PACKAIIEHHYIO MEIHYIO IPOBOJIOKY. Pe3ynbpTar omeita
BbI, 110 BCEH BEPOSITHOCTH, YK€ MPENCTABJAETE. MPOBOJIOKA BHOBb OUHUCTUIIACH OT IUIEHKH OKCHAA.
Ha »TOT pa3s mpousonuia CilokHas OpraHUYecKas peakius: MeAb BOCCTAHOBMUJIACH, & 3THJIOBBIN
CIHPT, COAEPIKALIMICA B OJEKOJIOHE, OKHCIWICS A0 YKCYCHOTO allbAerHia. JTa pPeakuus B ObITY
HUKaK HE HCIIOJIb3YETCs, HO MHOTAA €€ MPUMEHSIOT B JabopaTopuu, KOTJa W3 CIHPTa HYXKHO
MOJIY4YUTh AJIbJETU].

Bor u Bce Hamu nepBbie, BBOAHBIE OMBITHL. Teneppb, KOrna Bbl, YTO HA3bIBAETCS, HAOWUIH
PYKY B DKCIIEPUMEHTE, & €CJIM Bbl CTABUTE OIMBITHI IOMA, TO CO3AAJIH, HABEPHOE, HEKOTOPBIN 3armac
MOCYAbl U NOCTYNHBIX PEAKTHBOB, MOpPa 3aHATHCSA ONbITAMH MOcepbe3Hee. JlaBaliTe 3arisiHEM B
KyXOHHBIH mKkad....

3
3ATJISIHEM B KYXOHHBIN IIKA®
Kak ToNbKO 4enoBeK Havall TOTOBUTH ceOe MHINy, TaK OH,
MyCTh W HEOCO3HAaHHO, CTajl XMMUKOM. Ha ckoBopomax U B
JKaQpOBHSAX, B OOYKaX W TIUHSHBIX COCYAaX MU CJIOXKHEHIIue
XUMHUYECKHe U OMOXUMUYECKUE MPOIecchl. Mexay MpounM, He BCe




OHHM TIOJIYYHJIU TIOJIHOE€ OOBSCHEHHE U CErOIHsI, YTO, BIPOUEM, HE MEIIAeT JIOASIM BapuUTh, Neub,
COJUTHh U MapuHOBaTh. OHAKO MHOTOE€ YK€ XOpOoIo H3y4eHo. M koe-u4To — KOHEYHO, He camMoe
CJIOKHOE — MOYKHO BOCIIPOM3BECTH AK€ B IOMALITHEH J1adopaTopuu.

Y OmBITOB, MOMEUICHHbIX B 3TOM pa3felie, €CTh M0 MEHbILIEH Mepe OJHO HEOCIOPUMOe
IOCTOMHCTBO. HY)KHbIE BeIlecTBa (TOYHEE,— MPOAYKTHI) HAHIYTCs B KyXOHHOM MIKady WIH B
XOJIOAWIbHUKE. MK jke MX MOJKHO KYMUTh B MPOJOBOJBCTBEHHOM MarasuHe. Bam monamoOsitcs
HeOOoJbIINE KOJNYECTBA BELIECTB, HO €CJIU BBl KYIMHUTE TOrO WJIM HMHOTO NMPOAYKTa OOJblle, uem
TpeOyeTcst It OMbITa, OCTAIBHOE HE TPOTIAZIET.

Camas BakHasi COCTaBHAs 4acThb NMHUINU — OEJIOK, OCHOBA BCETO KUBOTO, CTPOMTENbHBIN
MaTepuas BCSKOTO OpraHu3ma. ThICSYM HCCIenoBaTeledl BO BCeM MHpe paboTaroT ¢ Oenkom,
U3y4aroT ero cBoicrsa. KoHeYHO, B HAIIMX OMBITaX MBI HE OTKpoeM Hu4ero HoBoro. Ho, rosopsr,
nuxa Oema HavaNo...

OIIBITHI C BEJIKOM

ITepBrIii ONMBIT—Ka4deCTBEHHAs peakiysi Ha O€NOK, T. €. Takas Peakiys, KOTopasi MO3BOJUT
HAM YBEPEHHO CYAMTH - OJIOK repeq HaMH WM HeT. Takux peakiuil HeCKoJbKo. Ty, KOTOPYIO MBI
NpoBeNeM, Ha3bIBAIOT OmypeToBoil. s Hee HaM MOTpeOyrOTCs PacTBOPBI CTHPAIBHOMN conbl (Mn
€/IKOTO HaTpa) U MEJHOTO KYIopoca.

[IpuroToBbTE HECKONBKO pPACTBOPOB, KOTOPBIE, KaK MOXKHO IPEAIOJIOKUTD, COIEpIKaT
6enok. ITycth 310 Oyner MACHOH mik peIOHBIN OyJIbOH (PKeNaTeIbHO MPOLEKEHHBIN uepes Mapiio),
OTBap Kakux-1uOO oBomeld wuimm rpudoB U ap. PacTBopel HanelTe B NPOOHPKH NPUMEPHO
HANOJIOBUHY. 3aTeM MpuOaBbTe HEMHOTO PACTBOpA INEJIOYM — EIKOr0 HaTpa WM CTUPAIBHON
compl (pacTBOp COIBI JKEIATENIbHO MNPOKMUIATUTL M OCTynuTh). Hakonen, noOasere romydoro
pacTBOpa MEAHOTO Kyropoca. Eciy B HCIIBITYeMOM OTBape ACHCTBUTENIBHO €CTh OeJIOK, TO OKpacka
cpasy craHet ¢uoseroBoil. [Ipo Takue peakiuu roBOpsT, YTO OHHU XapakTepHbie. OHU UAYT TOJBKO
B TOM CJIy4dae, €ClM B PacTBOPE NEHCTBUTENBLHO €CTh OesoK. J[JIsi KOHTPOJsSl MOCTaBbTE OMBIT C
JIMMOHAJIOM WJIH C MUHEPAJIbHON BOJOM.

BceM n3BecTHO, YTO NMpH HArpeBaHUM OEJIOK CBEPTHIBAECTCS U MEPEXOANT B HEPACTBOPHUMYIO
dopMy — cpIpo€ SIHIIO0 CTAHOBUTCS KPYTHIM. OJTO SIBJIEHHE HA3bIBAIOT JACHATypaluei Oenka.
Kaxnas xo3siika 3HaeT: 4T0ObI MPUTOTOBUTH BKYCHBIN OYJIbOH, HAJIO HAPE3aHHOE MSICO MOJIOJKUTh B
XOJIOJHYIO BOIYy. A KOrza XOTAT MPUTOTOBUTH OTBAPHOE MSICO, TO OOJNBIINE KYCKH OITyCKAalOT B
KUMATOK. ECTh 1T B 3TOM XuMudeckuii cMmbici? Ilompobyem pazoOpatbes.

Hanetite n mpoOupKy XOJOAHOHN BOJBL, OMCTUTE B HEE HEMHOTO CHIPOrO PyOJIEHOTO Msica U
Harpeiite. [lo Mepe HarpeBaHust 0Opa3yroTcsi (M B OOJBIIOM KOJMYECTBE) CEpble XJIOMbS. ITO
CBEpHYBINUICS OeNoK, MeHa, KOTOPYI CHHMAKT IIYMOBKOW, 4TOOBI HE TMOPTHJA BUI U BKYC
OynboHa. [Ipn nanpHelIeM HarpeBaHHH PACTBOPUMBIE B BOJE BEINECTBA MOCTEIIEHHO MEPEXOISIT
U3 MsiCa B PacTBOP. DTH BEIECTBA HA3bIBAIOT SKCTPAKTUBHBIMH, IIOTOMY UYTO OHH M3BJICKAIOTCS M3
MsICA TIPU €ro SKCTPAKIHMK KHISIIed BOAOH (mpolne roBops, npu Bapke OymboHa). OHHU-TO, B
NEPBYIO Ouepenb, U MPUAAIT OyJIbOHY XapaKTepHBIH BKYyC. A MsICO, JHMIIUBIIUCH 3THX BEIIECTB,
CTaHOBUTCSI MEHEE BKYCHBIM.

B npyroii mpobupke BOIY BCKHITATUTE 3apaHee M IMOJIOKHUTE ChIPOE MSICO YK€ B KHUIIATOK.
Kak TOJNBKO MsICO COMPHKOCHETCS C BOAOH, OHO MOMEHTAJBbHO CTAaHET CEpbIM, 3aTO XJIOTbEB
obpazyercs oueHb Mayno. TOT OENOK, YTO HAXOAWJICS HA MOBEPXHOCTH, MOJA IEHCTBHEM BBICOKON
TEMIEPaTypbl Cpa3y CBEPHYJICS M 3aKyIOPHJ MHOTOYHCIICHHBIC TOPBI, KOTOPBIE NMPOHU3BIBAIOT
MSICO. DKCTPAKTHUBHBIE BEIIECTBA, M OSKM B TOM YHCJIE, YK€ HE MOTYT IIEPEHTH B PacTBOP. 3HAUMT,
OHHM OCTAKOTCS BHYTPHU MsCa, TPUAABas €My XOPOLIMH BKYC U apomar. A OyJibOH, pa3ymeercs,
MIOJTy4aeTCsl HECKOJIBKO XYIKe.

benox neHaTypupyercs, CBepTBhIBAETCSI HE TOJILKO MpH HarpeBaHuu. Hanelite B mpoOupky
YyTh-4yTh CBEXKETO MOJIOKA U KAITHUTE OJIHY-/IBE KAIUTH YKCyCa MU PACTBOPA JIUMOHHOM KHUCIIOTHI.
MOoJIOKO TYT K€ CKHCHET, 00pa3ys Oenble XJIOMmbs. ITO CBEPTHIBAETCS MOJIOUHBINA Oenok. Kerary,
0e3 TakoW peakuMd HE MPUTOTOBHTH TBOPOra, W HE CIy4alHO TBOPOT TaK IOJE3€H—B HEro
NEPEXOUT TIOUYTH BECh MOJIOUHBIH OEJIOK.

Korzma MOJIOKO OCTaBIISIIOT B TEIJIOM MECTE, TO €ro OeJOK TOXKE CBEPTHIBAECTCS, HO YK€ IO



WHOH MpUYuHEe— 3TO paboTarT MOJIOYHOKHUCIBIE OakTeprn. MIX H3BECTHO OUYEHb MHOTO, 1 BCE OHU
BbIpa0aTHIBAIOT MOJIOYHYIO KHCIOTY, HaK€ €CIH IUTAIOTCS HE MOJIOKOM, a, CKaXXeM, COKOM
kanycTel. IIpodunbTpyiiTe HEMHOrO CKMCIIEr0 MOJIOKa U NMPUOaBbTE K CBIBOPOTKE HECKOJBKO
Kareyb Kakoro-HuOyIb CaMOIENbHOTO WHAMKaTopa. L[BeT MHAMKaTOpa MOKaXKeT, YTO B PacTBOpE
€CTb KHCJIOTa. JTa KHCJIOTa — MOJIOYHAs, €€ X€ MOXXHO OOHAapyXUThb M B KAaIyCTHOM, U B
OT'YPEYHOM paccoJe,

B cocraB HEKOTOPBIX OETKOBBIX MOJIEKYJT BXOAUT, IOMUMO YIJIEpOAa, BOJOPOA, KHCIOPOaa
U a30Ta, eme u cepa. B sTom MoxHO yOeauTbest Ha onbite. HemMHOro stmuHoro 6eiaka moMecTure B
npoOUPKY € PaCTBOPOM €IKOTO HATPa WIIM CTHPAJIBHON CONbI M, HarpeB MPOOHPKY, 10OaBbTE B HEe
HEeMHOro pactBopa ocHoHoro auerara csuHua Pb(CH3COO),*3H,O—CBHUHIOBOH NPUMOUKH,
KOTOpast mpojaeTcsl B anTekax. Eciu conmepkumoe mpoOMPKH MOUYEpHEET, 3HAYHUT, Cepa €CTh. 3TO
obpasyercs cynbdun cBuHIa PbS, BemecTBo 4epHOTO 1BETA.

W B 3akiIroueHHe NPUTOTOBHM HACTOSAIIMHA OENKOBBIM KJI€H — Ka3eHHOBBIH, KOTOPBIM
MOJIB3YIOTCSL TIO Cell TeHb, HECMOTPSl Ha OOMIIMEe CHHTETHYeCKUX kieeB. KazemH — 3TO OCHOBa
TBOPOTA, a €CJIU TaK, TO KJIEH MbI OyeM JenaTh U3 MOJIOKA, TOUHEE, U3 ero OEKOBBIX BELIECTB,

OtdunpTpyiiTe MPOCTOKBAIIY OT CHIBOPOTKH. TO, YTO OCTANIOCHh HA (PUIBTPE, HECKOJBKO pa3
NPOMONTE BOJOH, YTOOBI YAANUTh PAcTBOPUMBIE NpPUMECH, W BbIcymuTe. lloToM mpomoiite
MOJIYY€HHYI0 Maccy OSH3MHOM M BBICYLINTE BHOBb; 3TO HYXKHO IUISI TOTO, YTOOBI M30aBUTHCA OT
MOJIOYHOTO kHpa (OH pacTBopsieTcss B Oen3uHe). Korma mMacca cTaHeT COBCEM CYyXOH, U3MEJIbUNTE
€€ B CTyIIKe — IOJIyYUTCs IOPOILIOK Ka3eHUHa.

Cnenath 13 Hero kJjeil COBCEM MPOCTO — CMeLIaTh MOPOLIOK C HAIIATHIPHBIM CIUPTOM U
Bomoil B otHomenuu 1 : 1 : 3. KoneuHo, BBl 3axoTute UcnbiTaTh Kied. Ilonpobyiite ckiaents um
Kakue-HUOYyb NEPEeBSHHBbIC WIN KePaMHUYECKHE MPEIMETHI, IMOTOMY YTO IJIi 3TUX MAaTepHaoB
Ka3eMHOBBIH KJIei OCOOSHHO XOPOII.

OIIBITHI C YIJIEBOJAMU

YTrneBonpl — OOMH M3 «TPEX KWUTOB» HAINErOo NMUTAHHs (IBa OPYyrux—OENKH U KUPBHI).
I'moko3a u GppyKTO3a, KpaxMal U KJIeTYaTKa, AECATKH JPYTrUX yIIeBOJOB 00pa3yroTCs HEMPEPhIBHO
U «CroparoT» (OKUCISIOTCS) B PACTUTENBHBIX M JKUBOTHBIX KJIETKAxX, CIyXaT Ba)KHEHIIUM
SHEPreTU4YeCcKUM MaTepuanoM OpraHu3Ma.

Ilpu Bceli HeCXOKECTH OTAENbHBIX MpeACTaBUTENENH YINEBOJAOB €CTb Yy HMX, KOHEYHO,
obmue, obs3aTeNnbHbIe U BCEX CBOMCTBA. JTO M MO3BOJISIET OOHAPYKUTD YIIIEBOIBI AK€ B OYECHb
MaJIbIX KOJH4YecTBaX. BepHBI M K TOMy K€ KPacHBBbIH CIOCOO MX PaclO3HABaHWUS — LIBETHAsS
peakuusa Mosunia.

Hanetite B mpobupky npumepHo 1 M BOAbI U OpOCBTE HECKOJBKO KPYIHMHOK CaxapHOTO
necka (caxaposbl), 4aCTh TAOJIETKH TJIFOKO3bI MM KJIOYOK (PUIBTPOBAIBHON Oymaru (KJIeT4aTKH).
Tenepp nmobaBpTe 2—3 Kamd CIOUPTOBOTO PAcTBOpPA PE3OpLMHA WM THUMOJA (3THU BEIIeCTBa
npojaroT B amnTeke). HakimoHuTe mNpOOHPKY W OCTOPOKHO Hajeilte mo creHke 1—2 wu
KOHIICHTPUPOBAHHON CEPHOH KUCIIOTHL. ByabpTe OCTOPOXKHBI C KUCIOTOH, cieauTe, 4ToObl OHA HE
nonasa Ha Koky! 3akpenure mpoOHUPKY B BEPTUKAIBHOM TOJIOKEHUH. TsKesast KHCIOTa OMyCTUTCS
Ha JTHO, & Ha IpaHule €€ C BOJON MOSIBUTCS SPKOE€ KPacHBOE KOJBLO — KPacHOE, PO30BO€ WU
¢duonerosoe.

Ecnu BemecTBo, cocTaB KOTOPOro HEM3BECTEH, JACT MPU peakuuu Menuiia Takoe KOJbLO
— MOXET€ HE COMHEBAThCsA, UTO yrieBoAa Hajauuo. [IoMHuTE TOJIBKO, YTO 3Ta peakiysi HACTOJIbKO
YyBCTBUTEJbHA, YTO €€ MOXKET BBI3BATh AK€ NBUIMHKA U BOJIOKOHIE Ha CTEHKAaX MNPOOUPKHL.
ITosTOoMy mocyny, B KOTOpPOH IPOBOAST PEAKLHUIO, HAO OYEHb TLIATENBbHO MBITh, & OMOJIACKUBATH
Jqy4ule JUCTUJIMPOBAHHON BOIOM.

Tenepb, Hay4YMBUINCH PACMO3HABAThH YIVIEBOJBI, MEpeiieM K Kpaxmany, OJHOMY M3 CaMbIX
U3BECTHBIX YINIEBOAOB. [l Hadajma MOy4YMMCsl MPaBUJIbHO TOTOBUTH KpaxMallbHBIN Kieictep,
KOJUIOUAHBIA pacTBOP Kpaxmana B Boae. HanelTe B KAaCTPIOIIO HEMHOTO XOJIOOHOH BOABI U
nobaBbTe Kpaxmall, U3 pacueTa MPUMEPHO ABE YalHBbIC JIOKKU Ha CTakaH (YYUTBhIBAas U Ty BOAY,
KOTOpyI0 BBl nobaBute mo3ke). CMech XOpOIIO pasMellaiiTe — TMOJYYHTCS TaK Ha3bIBAEMOE
KpaxmaipHOe MosIoKo. [Ipm mnepememuBanmmu 1o0aBbTe K HEMY KHUIITOK U, TNPOJOJDKAs



pa3MelInBaTh, HarpeBaiiTe Ha OTHE 10 TeX MOp, MOKa pacTBOp He cTaHeT mpospauHbiM. OcTynure
ero. JTo W €CTh KpaXMaJIbHBIM KJIEHCTEP, KOTOPBIM TaK XOPOIIO CKJEHBAET Oymary; Mmo3TOMy ero
94aCcTO MPUMEHSIIOT, HAIIPUMED, JJIsl IPUKIIEUBAHUS 000€B.

Bl yxe 3HaeTe, 4TO B MPUCYTCTBHH CBOOOIHOrO HOMA Kpaxmasl CHHEET. DTO ero CBOWCTBO
HaM eIl TPUTONUTCS;, 3aMEThTE TOJBKO, UTO PAaCTBOp Homa NoJukeH ObITh odeHb crnabbiM. Kerary,
MOJIB3YSICh TaKHUM PAacTBOPOM (a YTOOBI NPUTOTOBUTBH €r0, JOCTATOYHO pa30aBUTh aNTEUHBIN
pacTBOp BOMIOI), MOKHO MCCIIEOBATh Ha COAEPKAHNE KpaxMalia pa3InyHble IHIIEBbIE IPOIYKTHI.

3aroToBuB MPOOUPKY €O ciaadbIM pPacTBOPOM iHoja, TOHAOMIONAEM 3a TPEBpALICHUSIMU
kpaxmana. [Tonpobyem crenath U3 KpaxMallbHOTO KJIeHCTepa TIIFOKO3Y.

OrpomHbIe MOJIEKYJIBI KpaxmMaia Moj AeHCTBUEM BOAbI THAPOIM3YIOTCS, PACIIEIUIAIOTCS Ha
bonee menkue Mosekynbl. CHauana o0Opa3yercss pacTBOPHUMBIN Kpaxmals, IMOTOM «OOpyOkm»
noMmenbye — JEKCTPUHBI, 3aTeM Jucaxapuja, HO He BCEM IpUBBbIUHAs caxapo3a, a Apyroil —
MayibTO3a, WJIM COJIONOBBIN caxap. HakoHen, mpu pacmage ManbTo3bl 00pasyercs TIIIFOKO03a,
BUHOTPAAHBIN caxap. I 0TOBBIM MPOAYKT FUAPOJIN3a YaCTO COAEPKUT BCE NMEPEXOIHBIE BEIECTBA; B
TaKOM BHJIE€ OH U3BECTEH I0J1 HA3BaHUEM MaTOKH.

K nonoBuHe cTakaHa KpaxMaJbHOrO Kieiicrepa no0aBpTe 1—2 dHaliHBIE JIOXKKH
pazbaBnennol, npumepro 10 %-Hoii cepHoil kucnoTel. He 3a0yabre: mpu pazOaBieHUH CepHOU
KHUCJIOTHI 00513aTEIHbHO HYKHO JIUTh KUCJIOTY B BOAY, a He Ha00opoT!

CwMmech kielicTepa ¢ KMCIOTON MOCTaBbTE€ KUISITUTHCS B KACTPIOJIbKE, TIOHEMHOTY JOJIMBasI
BOAYy MO Mepe ee ucrapeHus. Bpems ot BpemeHu Oepure JOXKKOH MPOOBI JKUAKOCTH H, CJIErKa
OXJIaZINB, KaraiTe Ha HUX pa30aBJIeHHbIM HOAHBIM pacTBOpoM. Kpaxmai, Kak Bbl IOMHHTE, JAeT
CHHEE OKpaIlUBaHUE, a BOT ACKCTPHHBI — KpacHO-Oypoe. UTo KacaeTcst MainbTO3bl U TIIFOKO3BI, TO
OHM BOBCE He OkpammBaroTcsa. Ilo mepe ruaponmsa user mpod OymeT MeHSTbCsA, a Korna
OKpallIMBaHUE HOMOM HCYE3HET, HarpeBaHHE MOXKHO NMPEKpaTuTh. Brpodem, s Oojee MOJTHOTOo
Pa3JI0XKEeHUs] MaJIbTO3bl UMEET CMbICI MPOKUIISATUTD CMECH €11l€ HECKOJIbKO MUHYT.

[Tocne kuMsAYeHNs JKUAKOCTh HAI0 HEMHOTO OXJIaUTh M MOCTENEHHO N00ABISATh B HEE MPH
nepemMeInBaHuy okosio 10 r moporuka Mesa, YToObl MOJHOCTBI0 HEHTPAIU30BaTh CEPHYIO KHUCIIOTY.
Cmecp mpu >TOM OymeT BCIEHUBATBHCS, MOTOMY YTO BO BpPEMsl PEAKLHH KUCIOTBI C MEJIOM
BbIAESETCSl yrieKuciablii ras. Kak TONbKO BCIEHMBAaHHE MMPEKPATUTCS, MOCTABbTE MOJYUEHHYIO
JKEJITOBATYIO KUIKOCTh Ha Cabblil OroHb, YTOOBI OHA ynapuiach MPUMEPHO Ha JABE TPETH, 3aTeM
eme ropsiaedl mpopHIbTPyHTE ee Yepe3 HECKOJBKO CJIIOEB MAapJH, MOCIe Hero yrnapbTe *KHIKOCTb
ele pas, HO Tenepb O0JIee aKKypaTHO, YK€ HE Ha OTKPBITOM OTHE, a Ha BOJSIHOM OaHe (CMeCh JIETKO
npuropaer). Y Bac MOJYYHUTCS TyCTasl ClIagkas IaToKa, OCHOBY KOTOPOH COCTaBIISIET TIIFOKO3a.
[IprMepHO Tax ke MaTOKy MOJYyYaroT B OOJBIINX KOJIMYECTBAX HA KPAXMaJIONAaTOYHBIX 3aBO/IAX.

I'moko3a uenoBeky HeOOXOIMMa, OHA — OJWH W3 TIJIaBHBIX MOCTaBLIMKOB 3Heprun. Ho B
xyebe, B KapTOIIKe, B MAaKapoOHaX COJEPXKHUTCS MPEHMYLIECTBEHHO KpaxMal, a B OPraHU3ME OH
NPEBPAIIAETCS B TIIFOKO3Y MOJ ACHCTBHEM (DEPMEHTOB.

B namem oneiTe cepHas KMCIOTa B IIPOLIECCE PeakLiu He pacxofosanack. OHa urpana poJib
KaTajausaTopa, T. €. BELIeCTBa, Pe3K0 YCKopsmoulero xoia peakuuu. Karanuruueckoe nefcTBue
NPUPOAHBIX (EPMEHTOB HAMHOIO CHIIbHEE, OHO OoJiee LeJeHanpaBieHHO. DEepMEHTOB OYEHb
MHOTO, ¥ Y KaKIOTO U3 HUX CBOMW, y3KUU y4acTOK paboThl. Hampumep, comepskaliuiicss B CIIOHE
dbepMeHT ammIa3a MOKET MPeBpaIaTh NOJUCAXapH KpaxMal B AUCaXapua MaibTosy. [Ipocnenum
Ha ONBITE 32 IefiCTBHEM 3TOTO (pepMeHTa.

JIMCTHIITMPOBAHHOM BOJIOH (a €CiiM ee HeT, TO KHUISIY€HOH) C MUHYTY MPOMOJIOIIHTE POT —
MOJIYYHUTCSl PACTBOP CIFOHBL. DTOT PacTBOp MPOQMIBTPYHTE U CMELIAiTe C PaBHBIM KOJHYECTBOM
KpaxMmanpHOro Kieicrepa. IIpoOupky co CMecbl0 MOCTaBbTE€ B CTakaH ¢ Terwiol, okoso 40 °C,
BOAOMW. Bpemsi ot BpemeHu Oepute mpoObl C HOIOM — U3MEHEHHE OKPacKy OyAeT TOYHO TaKUM K€,
KaK TpPU THUAPOJU3E C CEPHOH KHCIOTOH, HO peakums moiaer Obictpee. He mozke yem uepes
4eTBEPTh Yaca Kpaxmall THAPOJU3yeTCsl 10 MaJbTO3bl, U LIBETHAs PEaKLUsl C HOAOM HCUE3HET.

EcTb 11 coBCEM y3K IPOCTOH OMBIT: MONPOOYITE JOJTO Pa3KeBbIBATh KycO4ek Oenoro xieoda.
Bbl 3ameruTe, 4YTO BKYC €ro CTaHOBUTCS CIIAIKOBATBIM. JTO padoTraer (epMEeHT aMuiasa,
npeBpalas B MAIbTO3y KpaxMma, coaep Kaiuiics B xuede.



CAXAP U3 OITMJIOK

CBoe Ha3BaHHeE YIIEeBOIBI MOJYYIIN MO ommoOke. IIpousonuio 310 B cepeanHe MpOILIOro
Beka. Toraa cunTanu, 4To MOJIeKyJia JIFo00TO caxapucToro BemectBy orsedaeT popmyiie Cop(Ha0)y.
Bce u3BecTHBIE TOTIA YIIIEBOIBI TOIXOAMIIH IO/ 3TY MEPKY, U Gopmyay rioko3bl CsHi,06 mrcamm
KakK C6(H20)6.

Ho mnosgHee ObutM OTKPBITBI M Takue caxapa, KOTOPbIE OKa3ajlCh HCKIIOUEHHEM U3
npaBuia. Tak, SIBHBIA NMPEICTABUTENb YIJIEBOJAOB PaMHO3a (OHA TOXKE AaeT peakiuro Mosuima)
umeer popmyny CsHi2Os. M XoTs HETOYHOCTH B Ha3BaHMU LIEJOTO KJlacca COEOUHEHUH ObLia
OUYEBMJIHOM, TEPMHUH «YIJIEBOABD» CTaj YK€ HACTOJBKO MPUBBIYHBIM, UYTO €r0 HE CTalu MEHSTb.
Bnpodewm, B Hally JHU MHOTHE XUMUKU MIPEANIOUNTAIOT NTHOE HA3BaHHUE — «Caxapay.

OnauH U3 caxapoB Mbl MONBITAEMCS MOJYYUTh U3 ONMWJIOK FHAPOJU30M, T. €. Pas3jiokeHHEeM
BOAONH. DTO OYE€Hb paCHpPOCTPaHEHHBbIM XuMH4ecKuil mnpouecc. ONWIKUM U ApPyrue IpeBECHbIE
OTXOJBI COAEPIKAT YIIIEBOA KJeT4aTKy (Lesutono3y). M3 Hee Ha TMAPOJM3HBIX 3aBOJAX TOTOBST
TJIFOKO3y, KOTOPYK) MOXKHO HCIIOJIB30BaTh 3aTeM II0-Pa3HOMY, dHallle BCEro ee COpaKUBAroT,
npespalias B CHUPT, MCXOAHBIM MPOAYKT IJIsi MHOXKECTBA XUMHUYECKHUX CHUHTE30B. bonblias u
CaMOCTOSITENIbHAsE ~ OTpaciib ~ XUMHUYECKON  HHAYCTPUM  HOCHUT  Ha3BaHUE  TUAPOJH3HON
MIPOMBILLIJIEHHOCTH,

IIpexrnie yeM BOCIPOM3BECTH MPOLIECC MUAPOJIN3A JPEBECUHBI, MOIMBITAEMCS MIOHSTh, B UeM
€ro CyTb, a JUIs 3TOro yaoOHee OyeT HauaTh HE C ONIIOK, & C OTYPLIOB U JIyYHHOK.

BrimoliTe cBexxuil orypew, HaTpuTe €ro Ha Tepke U BbDKMHUTE COK. COK MOXKHO
OoT(UIBTPOBATH, HO 3TO HE 00A3aTEIHHO.

[Ipurorosbre B mpodupke ruapokcun menu Cu(OH),. [nsa storo noGaBpTe 2—3 Karum
pactBopa MexgHoro kymopoca k 0,5—1 mu pacteBopa emkoro Harpa. K momydeHHOMY oOcanky
npubaBbTe paBHBII OO0BEM OTypeYHOro COKa M BCTPSIXHUTE Npodupky. Ocalok pacTBOPHUTCH,
MOJIyYUTCs] CUHMM pacTBop. Takasi peakiuus XxapakTepHa i MHOTOATOMHBIX CIUPTOB, T. €. IS
CIIUPTOB, KOTOPbIE COJEPKAT HECKOJIBKO TMAPOKCUIIbHBIX TPYIIIL.

Tenepp HarpeliTe 10 KUNeHHUs (MM MTOCTABbTE B KUISIIYIO BOY) MPOOHPKY C MOTyHYEHHBIM
cuHuUM pactBopoM. OH CHauana MOXKENTEEeT, 3aT€M CTAaHET OPAH)KEBbIM, a IOCJE OXJAKICHHUS
BBITIAZIET KpacHbI ocanok okcuma menu CupO. DTa peakimusi XapakTepHa Al APYTOro Kiacca
OpPraHUYECKUX COEIUHEHUN — JUIs ajbJeruioB. 3HAYMUT, B OTypE€YHOM COKE €CTh BELIECTBO,
npeacTaBisifomee coOOM anpAeruig W CIHUPT OAHOBPEMEHHO. JTO BEINECTBO M €CTh IIIIOKO3,
KOTOpasi 1O CTPOSHHIO TMpencTaBisieT coboil ampaerupocnupT. bmaromaps eif y  orypua
CJIAAKOBAThIN BKYC.

Bbl, HaBepHOE, IOTraabIBA€TECh, YTO STOT OMBIT COBCEM HE 00s3aTEIbHO CTAaBUTh UMEHHO C
cokoM orypua, OH XOpoUO MOJydaercs U C JAPYTUMH CJIaJKUMHU COKAMHU—BHHOTPAAHbIM,
MOPKOBHBIM, SIOJIOUHBIM, TPyIIE€BBIM, MOJKHO B3SITh Uil ONbITA U TYAJETHYIO OTYPEYHYIO BOAY,
KOTOpast IPoAaeTcs B mapProMepHbIX Mara3uHax. M, KoHeuHO, mPpOCTO TabJNETKH TITFOKO3BI.

Tenepr BTOPOI MpenBapUTENbHBIN ONBIT, OCAXapUBAHUE JTYYHHKU.

[IpuroToBbTE PACTBOP CEPHOIN KUCIOTHL K OAHOMY OOBEMY BOIBI MPHIICHTE OOUH 00BEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI (HH B KOEM Cllydae He JINTh BOAY B KucioTy!). B mpobupky
C PacTBOPOM OIyCTUTE JIYYUHKY U Harpeite pacTBop A0 KumeHus. JlyuuHka rnpu 3ToM oOyriuTcs,
HO OIBITY 3TO HE NOMEIIAET.

ITocne HarpeBaHUs! BBIHBTE JIYIHHKY, OMYCTUTE €€ B APYI'yI0 NMpoOupKy ¢ 1—2 Mi1 BOIBI
npokunsaTure. B o0enx npoOupkax Temepb €CTh IIIOKO3a. [IpoBepuTH 3TO MOXKHO, 10OaBUB K
pacTBOpaM ABE-TPH KaIull MEJHOTO KyIopoca, a 3aTeM U €KW HaTp — IMOSIBUTCS 3HAKOMAasl CUHSAS
okpacka. Eciu ke 3TOT pacTBOp MPOKUIIATUTH, BBINAAET, KaK Mbl M OXHMIAJIH, KPacHbIH OCajoK
okcuaa meau Cu,O. Htak, rimoko3a oOHapyKeHa.

To, uTO Hama JydWHKa Ocaxapuiach, M €CTh Pe3yJbTaT TMAPOJIN3A LEJUTIOJIO3bI (2 Ha ee
IOJIF0 B peBecHHE MpuxoauTcst okoio 50 %). Kak u npu ruaposnmse kpaxmana, cepHasi KHCIOTa B
STOM MpOLiecce He PaCXOyeTCsl, OHa UTPAeT pOJib KaTalau3aTropa.

Hakonen, ™Mbl TOAONIIM K OCHOBHOMY OIBITY, KOTOpbIH Obul OO€IlaH B 3arjlaBHH:
MOJIyYeHHUE caxapa U3 OMUJIOK.



B dapdoposyro gamky HacknmbTe 2—3 CTOJOBBIC JIOXKKH IPEBECHBIX OMUJIOK U CMOYHUTE HX
Bomoil. JloOaBbTe eme HEMHOTO BOABI M PaBHOE KOJUYECTBO PaHEE MPUTOTOBJIEHHOTO PacTBOpa
cepHo# KUCOTHI (1:1), KUAKYIO KAIIWIy XOPOIIO NMepeMernanTe. 3aKkpoiTe KPBIIIKOH U TIOCTaBbTE
B AYXOBKY Ia30BOMH ITUINTBI (MJTH B PYCCKYIO TeUb) MPUMEPHO HA Yac, MOJKHO HEMHOTO MEHBILIIE.

3areM BBIHBTE YAIKY, AOJEHUTE BOIBI IOBEPXY U mnepemernaite. OTPUIbTPyHTE pacTBOp U
HelTpanusyiite GuibTpar, 100aBIsAs K HEMY TOJYEHBIH MeJ MM M3BECTKOBYIO BOAY IO TeX MOp,
MOKa HE TMPEKPATUTCs BBIEICHUE IMy3bIPbKOB YIIIeKUCIoro raza. O0 OKOHYaHMM HEUTpaJu3aluu
MOJKHO TaKXe CyOUTh, HCIBITHIBAas >KUIKOCTh JIAKMYCOBOH OYyMaXKOH WJIM K€ OIHUM U3
CaMOZeNbHBIX WHANKAaTOpoB. He Hamo kamaTh MHAMKATOP MPSMO B PeakUHOHHYI0 Maccy. CremyeT
B3sITh MpoOy, OyKBaJbHO 2—3 Kamjik, W TMOMECTUTh €€ Ha CTEKISIHHYK IUIACTUHKY WJIH B
MaJICHBKYIO MPOOUPKY.

ConmepxuMo€ dHalIKy CieldTe B MOJIOYHYIO OyThBUIKY, B30ONTaliTe >XUIKOCTH W JaiiTe
MOCTOSITh HECKOJBbKO dacoB. Cymbdar kanpuus, 0Opa30BaBIIMICSA MPH HEHTPAIM3ALUN KHCIOTHL,
OCSIZIET Ha JTHO, & CBEPXy OCTAHETCS] PacTBOP TJIIOKO3bl. OCTOPOXKHO CIIEHTE €ro B YHCTYIO YalIKy
(JTy41me 1o CTEKJIIHHON NaJlouke) v OTQUIBTPYHTE.

Ocranach mocienHsisi onepanyst — BbIIApUBaHUE BOABI Ha BOAsHOH Oane. Ilocne Hee Ha
IHE OCTAIOTCSl CBETJIO-KEJThIE KPUCTAJUIbI IIFOKO3bl. MIX MOKHO mompoOoBaTh Ha BKyC, HO U
TOJIBKO — MPOAYKT HEAOCTATOYHO YUCTHIM.

Htak, MBI BBITIOJHIIN YETHIPE OMEPALMU: BapKy OIMMJIOK C PACTBOPOM CEPHOM KHCIIOTBHI,
HEUTpaIN3alUI0 KUCIOTHI, (GHUIBTPOBAHUE U BhIapuBaHue. IMEHHO TaK M TMOJYYarOT IIIIOKO3Y Ha
THIPOJIU3HBIX 3aBOJIAX, TOJIBKO, KOHEYHO, HE B (papPOpOBBIX YAIIKaX...

N eme oauH NPOMBIIJICHHBIH MPOIECC MBI MOJKEM BOCIPOM3BECTH 0e3 0CoObIX
3aTPYAHEHUH: TIPEBPATUM OZHH Caxap B JBa IPYTUX.

IIpn nmonroM XpaHEHHWH AOMAINHEE BApEHbE YACTO 3aCaxapuBaETCs. ITO MPOUCXOIUT
MOTOMY, YTO caxap Kpuctajumsyercs u3 cupomna. C BapeHbeM ke, KOTOpOe MPOJAeTCs B MarasuHe,
Takas Oema ciydaercs ropasmo pexke. Jleno B TOM, YTO Ha KOHCEPBHBIX 3aBOJAX, KPOMeE
CBEKJIOBUYHOTO WJIM TPOCTHUKOBOTrO caxapa caxapo3el Ci;Hp0q1, wcmone3yror u  apyrue
CaxapuCThIEe BELIECTBA, HAIPUMEP WHBEPTHBIN caxap. UTO Takoe MHBEpCHs caxapa U K 4eMy OHa
NPUBOJNT, BBl Y3HAETE U3 CIEAYIOIIETO OMbITA.

Hanetite B npoOupky umn B crakad 10—20 r ciaboro caxapHOro pacrsopa u no0aBbTe
HECKOJIbKO Kamenb pa30aBlIeHHOH CONsHOW kucioTel Ilocnme 3Toro HarpeBaiiTe pacTBOpP Ha
KUTISAEH BOASHON OaHe MUHYT AECSTh-IIATHAIIATh, & 3aTeM HEUTpau3yilTe KHUCIOTY, JIydIlne
Bcero kapbonatom marams MgCOs;. B anTekax mpomaroT Tak Has3blBaeMyr O€Nyr0 MarHes3uio,
BEIIIECTBO HECKOJIbKO OOJiee CIIOKHOTO COCTaBa;, OHAa TOXE romuTcs. B KpaifHeM ciydae MOYKHO
B3sITh M muTheBy0 cony NaHCQOs, HO Torma B pacTBOpe OCTAHETCS MOBApEHHAasi COJb, KOTOpast C
caxapoM Kak-TO HE TAPMOHUPYET...

Korma mpekparurcsi BbIIeNeHHE MY3bIPPKOB JAWOKCHAA YIJIEPOAA, HalTe >JKMIKOCTU
OoTCTOATECS. Ha BCAKMHI ciyd4ail NpOBEpbT€ HHAUKATOPOM, IMOJHOCTBK) JIM HEUTpPalu30Banach
kucioTa. CrneliTe OTCTOSIBIIYIOCS JKUAKOCTh M MONPoOyiiTe ee Ha BKYC: OHA MOKAXKETCS BaM MEHEe
CJIQAKOH, YeM MCXOIHBIN PacTBOP (U1 CPAaBHEHHUs] OCTaBbTE HEMHOTO NEPBOHAYAIBLHOTO PacTBOPa
caxapa).

B rotoBOM pacTBOpEe MPAKTUYECKH HE OCTAJOCh Caxapo3bl, 3aTO MOSBHJNCH [1BA HOBBIX
BEIIECTBA — TJIFOK03a U (QPyKTO3a. DTOT MPOLECC U HA3BIBACTCS] MHBEPCUEH caxapa, a MmojyueHHast
CMeCb — HUHBEPTHBIM CaXapOM.

U BOT uTO MOOOMBITHO: BHELIHE PEAKUUI0 HUYEeM He oOHapykuTh. M uBeT, m o0beM, U
peakuusi Cpeapl OCTAITCS NMPEeXKHUMH. He BbINeNsAoTCs HU Tas3bl, HU ocanku. M TeM He MeHee
peakuust UeT, TOJIBKO Al ee OOHApY)KEHUs! HY>KHbI onTudeckue npudopel. Caxapa — ONTHYECKU
aKTHUBHBIC BEINECTBA: JIyd NOJSIPU30BAHHOTO CBETA, MPOXOIS Yepe3 HUX PacTBOp, H3MEHSET
HarpaBJIeHHe NOJsIpU3aui. [ 0BOPSAT, 4TO caxapa BpPaINAOT IUIOCKOCTh MOJSIPU3ALIUH, IPHYEM B TY
WIA MHYIO CTOPOHY, W Ha BIIOJIHE ONpeAeTeHHbIH yroy. Tak BOT, caxapo3a BpalaeT MIOCKOCTb
MOJIIPU3ALIMH BIIPABO, a IIIOK03a U (PPYKTO3a, MPOAYKTHI €€ rUApon3a,— BieBO. OTCIOa U CIIOBO
«UHBEPCHsD» (MTO-JIATBIHH IIEPEBOPAUYNBAHIE ).



Ho, mnockonmbky onTHYECKMX NPUOOPOB B HAIIEM pACHOPSDKEHHH HET, mnompodyem
yIOCTOBEPUTHCA XUMHUYECKHMM IyT€M B TOM, YTO B3STBIH caxap U B CaMOM Jelie IpeTepreln
u3MeHeHnss. K MCXOMHOMY M TOJy4eHHOMY pPacTBOpaM caxapoB I00aBbTE HECKOJBKO Kareib
pacTBOpa METHIICHOBOTO CHHETO (MOXKHO B35ITh CHHUE YEPHUIIA IJIS1 aBTOPYUEK) M HEMHOTO C1aboro
pactBopa moboii menoun. Harpeiite uccnenyeMble pacTBOpbI Ha BOIsiHOHN Oane. B mpobupke ¢
OOBIYHBIM CaxapoM HHKAKHMX H3MEHEHUH He NpPOHM30HMIET, a BOT COAEPKUMOE NPOOHUPKH C
UHBEPTHBIM CaxapoOM CTaHET MOYTH OeCLIBETHBIM.

WHBepTHBII caxap ropa3fo MeHbINe, 4eM OOBIUHBIA, CKJIOHEH K Kpuctammm3auud. Ecmu
OCTOPO’KHO BBITIAPUTH Ha BOJASHOW OaHE €ro pacTBop, TO MOJYYHTCS T'YCTOH CHPOI, BHEIIHE
HEMHOI'O HallOMUHAIOIUKI Men. Ilocie oxnakaeHus OH He KPUCTAUIU3YEeTCs.

Kcratn, mro0uMblii BCeMH MTUEIHHBIA Me Ha TPH YETBEPTH COCTOUT U3 TEX )K€ YIIIEBOJIOB,
YTO W WHBEPTHBIA caxap,— M3 TIIIOKO3bl M (PpykTo3bl. MCKYCCTBEHHBI MEI TakKXKe NEeNalT Ha
OCHOBE HUHBEPTHOro caxapa. KoHe4yHO, Hall cuponm OT Mena OTJIMYaeTCsi, U 3HAYUTEIbHO —
rJIaBHBIM 00pa3oM, OTCYyTCTBUEM 3anaxa. Ho ecnn k HeMy 100aBUTh HEMHOTO HATypaJIbHOTO MeENa,
TO 3TOT HEIOCTATOK MOKHO OTYACTH YCTPaHUTb.

Ho mouemy Obl HE HAroTOBHUTH OMa MOOOJBINE HEKPUCTAJUTU3YIOIIETOCS CUPOIMA, YTOOBI
BapUThb HA HEM BapeHbe? YBBbI, NOJHAs €ro OYUCTKA OT MOCTOPOHHUX BELIECTB 3aTPyIHUTENbHA, U
HET rapaHTHH, 4TO €€ yJacTCsl IOBECTH 0 KOHIa. Bo BCAKOM cilyyae, pUCKOBaTb HE CTOUT.

YAIIIKA YUAA

ITocne caxapHOro cuporna, BapeHbs U Me[a, KOTOPbIMH MbI 3aHUMAJIUCh B IMPEAbIAYIIHUX
rJlaBaxX, €CTECTBEHHO OyAeT mepeiTh K 4Yar. Beimenum U3 4asl BELIECTBO, KOTOPOE IMOJIbIMAET
JKU3HEHHBIH TOHyC M Oomput. Peub maer o xodenHe (3TO BELIECTBO CHa4asia ObUIO HAWIAEHO B
KO(EHHBIX 3epHAX, TaM €ro eme OOJbIIe, YeM B YAHHBIX JIUCTHSIX).

Ctporo roBopsi, B 4ae €CTb HECKOJbKO TOHU3UPYIOIIUX BELIECTB — BUTAMUHBL, d(PUPHBIC
Mmacna u T. 1. Ho Benymas posib mpuHAIEKUT KOQEenHy, U3 Kilacca ajJKaJoOuI0B (3TO OOMIMPHBIN
KJIaCC a30TCOMEPIKAIINX OPraHMYECKHX COEAMHEHHIl, B HEro BXOMAT TAK)K€ HUKOTHH U3 Tabaka,
naraBepuH U3 Maka u T. 11.).

Jns onbita oTpedyercs GpaphopoBBIN MM METAUIMYECKHA THreNb (MOXKHO HUCIOIB30BATh
OO0 MOAXOMANINN METAJUTMUECKUN COCY/I, YKENaTeIbHO HE TUIOCKUM, a BBICOKHIA, BPOJE CTaKaHa).
B Hero nosnoxure U3MeNbUECHHBIN B CTYNKE YEPHBINA Yall — OKOJIO YalHHOU JIOXKKH — U IPUMEPHO 2
I OKCHJAa MarHusi. JTO BEUIECTBO MPOJAIOT B amNTeKax, OObIYHO MO HAa3BAHHMAMHU «IOKEHAsS
MarHesus», «OKHCb MarHus»y. Cmermraiite o0a BellecTBa M MOCTaBbTE TUTENb Ha OroHb. Harpes
IOJDKEH OBITh YMEPEHHBIM, HE CIUIIKOM >HEepPrudHbIM. CBepXy Ha TUTENb WM CTaKaH IOCTaBbTE
dapdopoByro HaIKy UK Ipyroi MogoOHBIH COCYA, HAPUMEP PO3ETKY AJISl BApPEHbs, U HaJielTe B
Hee XOJIOOHOW Bonbpl. B mpucyrcTBMM oOkcupaa MarHus kodeunH OyneT BO3TOHITBCSA, T. €.
NpEeBpaIaTbCs B Map, MUHYS CTaIHIO JKUAKOCTH. Ilomamast Ha XOJOOHYK MOBEPXHOCTb, KO(QEHH
BHOBb BEPHETCS B TBEPJIOE COCTOSHHE W OCSAIET Ha JHE YallKU HJIM PO3ETKU B BUAE OECLIBETHBIX
kpuctawios. [IpekpaTure HarpeB, OCTOPOIKHO CHUMHTE YaIlKy C TUIJI U COCKpeONTE KPUCTAJUIBI B
YUCTYIO CKJISTHKY.

A kak yOemuTbCs B TOM, 4YTO Tepen BamH JeHCTBUTENbHO Kodewn? [lns sToro ectb
KpacuBasi KadecTBeHHas peakuus. Heckonbko KpUCTAJUIOB mToOJOXuTe Ha (HaphopoByrO ILTH
KEPaMUYECKYIO TIACTUHKY (CTOIUTCS OCKOJIOK OT KaeTbHOMN MIIMTKH) U KAITHUTE OHY-IBE KaIUIH
KOHIIEHTPUPOBAHHON a30THOH KUCIOTHL. (C KOHLEHTPUPOBAHHBIMH KHCJIOTAMHU HAsIO OOparnaTbes
npeaenbHo ocTopokHo!) HarpesaiiTe mlacTHHKY A0 TeX MOp, NMOKAa CMECh Ha HEW HE CTaHET CyXOH.
Kodenn mpu 3TOM OKHUCIHMTCS M TIPEBPATUTCS B 3aMETHYIO, OPAH)KEBOTO LIBETA, AMAJMHOBYIO
KHCJIOTY.

Ho 310 He Bce. IlompoOyem HeWTpanu3oBaTh KHCIOTY, MOOABUB K HEH Kamenb OeCsTh
KOHIICHTPUPOBAHHOTO pacTBOpa amMMHaka (HE anTedyHOro, a TaKOro, KOTOPBIH TNPOJAaeTcs B
XO3SIUCTBEHHBIX Mara3uHax). Ilpu HelTpanmusanun odpa3yercs cOjb O4Y€Hb KPAaCHUBOIO, KPACHOTO,
nepexodllero B MypHypHBIH, 1BeTa. Takas conb HOCUT Ha3BaHHME MYypeKCHIA, & peakLMs—
MYPEKCUIHOM.

JlanpHeHIue OmbITBl C YaeM JIy4lle CTaBUThb B XUMHYECKOM KPYXKKE. OHU TPeOyIOT U



XOPOLINX HABBIKOB, U TAKUX BEIIECTB, KOTOPBIX JOMa OOBIYHO HE ObIBaeT. Mbl OyZieM BBIAEIATh U3
Yast AyOMJIbHBIE BEIECTBA — TAHHIBL, & U3 HUX MOJYYHM TaHHH, CMECh BEIIECTB, HCIIOJb3yEeMbIX
it nyOneHust Kok (OTCIO/Ia U Ha3BaHKME — NYOMJIbHBIE BEIIECTBA), MPOTPABIIMBAHUS TKAHEH TIepe]
KpallleHHeM, B MeAMIIMHE — KaK BSDKYIee CPEACTBO; BCIIOMHMTE BSDKYIIMM BKYC KPEIKOIO uas.
(3amernM, YTO Ui MPOMBILJICHHBIX LeNiell €CTh APyrue, HeChbeAOOHBbIE MCTOYHHKH TaHMHA —
YEepPHIJIbHBIC OPEIIKH, FITU FaJlbl, CyMax U T. 1I.).

Hrak, Mbl nomnelTaeMcsl U3BJIeUb TAHUH U3 3eJeHoro 4das. IIpu oTcyTcTBUM 3€J€HOr0 MOXKHO
B35ITh U YEPHBII Yaii, HO B HEM TaHUJOB CYLECTBEHHO MEHbIIIE.

MajieHbpKy0 TauKy 3emeHoro 4as (50 r) 3ajieiite B KaCTPIOJibke MoJOBUHOMN cTakaHa (100 r)
KUIATKA U KAMATUTE Ha HEOOJBIIOM OrHE OKOJIO Yaca, YTOObI KaK MOYKHO ITOJIHEE SKCTParupoBaTh
pacTBOpUMBIE BemiecTBa. PacTBOp OTOMIBTPYHTE Yepe3 HECKOIBbKO CJIOEB MapiH WIH 4Yepes3
XJIOMUaTOOYMaXKHYIO TKaHb, CIIOKEHHYIO BIBOE; OCAJOK Ha (PMIIBTPE MPOMONTE MOTIOJHUTENBHO
ropstueit Bogo# (rmosictakana). Bel moyuuTe OKOJIO CTaKaHa JKENTO-3€JICHOTO PacTBOpa.

Buecutre B xuakocte 15—20 r aumerata CBUHLA WJIH COOTBETCTBYIOIIEE KOJIMYECTBO
CBHUHLIOBOM npuMouku. MmeiiTe B BUay, 4TO alleraT CBUHIA HE JOJDKEH MOMNaAaTh B POT: OH MOXKET
BbI3BaTh OTPABJECHHE. AKKYPaTHO CJEHTE JKUAKOCTb, K OCAOKy A00aBbTE CTaKaH ropsiaedl BOIBI,
pa3Mernaiite, maite OTCTOATHCS U cielite BHOBb. [loBTOopuTe 3Ty omepaunio 3—4 pasa, 4TOOBI
yIaJuTh WOHBI cBHHLA. [IpoBephTe, MEHCTBUTENBHO JIM OHU YHAAJEHbI, B3SB NPOOy KUIKOCTH U
nobaBuB K HEW B NMPOOMPKE HECKOJBKO Kamenb pa3baBieHHOH cepHOi kuciotel. Eciam cBuHEn
OCTaJICs, PacTBOP MOMYTHEET, B 3TOM CJlydae HY KHO MOBTOPUTH NMpoMbIBKY. Korma mpoGa Oyner
OTPHULIATENbHOM, OTQUIBTPYHTE OCANOK (3TO — TAHHAT CBHHIA) Yepe3 CTEKJIOBATY M Ha (QUIBTPE
npomoiite 50 wmn mpumepHo 1 %-Horo pactBopa cepHoli kucioTel. CoOpaB pacTBop,
HEHTpanu3yire KUCIOTY, A00aBJsist o karsiM 0,5 %-Hblil pacTBOp rUApPOKCUAa Oapwsi, MOCIIE Yero
oTunbTpyiiTe BHIMABIINN OCaIOK CysbgaTa Oapus.

OcraBuiicss npo3payuHblii pacTBOP COAEPXKUT YalHBIH TaHUH. YHapbTe €ro A0ocyxa Ha
BOAsIHOM OGane. OcTaBIIMIACS Ha THE TAHUH COCKPEOUTE U U3MENNBYUTE B TIOPOLIOK.

BOT HECKOJBKO KPacHBBIX PEakIHil ¢ TAHUHOM (TIOCKOJIBKY y HAc €ro HEMHOTO, rpamma
TpH, OyZieM pacXoa0BaTh €r0 OCMOTPUTEINBHO).

IIpumepHo 0,5 r tanuHa pactBopute B 40 M Boxabl. Kak Tosmbko BBl 10OaBUTE pPacTBOp
xnopuaa kenesa (I11) niam qpyroii comm TPEXBaJEHTHOTO JKee3a, XKUAKOCTh Cpa3y MovYepHeeT. ITo
— CTapUHHBIC YEPHUJIA, TOJBKO TAHWH Ui HUX NOOBIBAU U3 MyOOBBIX (YEPHHUIIBHBIX) OPEIIKOB,
HApOCTOB Ha JINCTBSIX U MOJIOABIX Toberax ayda.

Eme onuH sipkuii onbIT: okoJio 0,3 T TaHWHA TOJIOKUTE B MAJIEHbKYIO MPOOUPKY U KAITHUTE
TPU KaIlTd KOHIIEHTPUPOBAHHOM cOJIsTHON kucioThl. Obpasyercs pnodadeH — BeIecTBo KPacHOroO
L[BETA.

Hanee noOaBbTe HEMHOT'O TaHWHA K pacTBOpY HHUTparta cepedbpa AgNO; (Jisimuca); ToauTes U
JSIMMCHBIA KapaHpaam u3 anteku. Ha 3TOT pas BbIMAmeT Ocalok TaHHaTa cepedpa. Y Hero Oypslit
L[BET.

U nocnennuii onelT ¢ TaHUHOM. B 2 %-HOM pacTBOpe CONSIHON KUCIOTHI PACTBOPUTE OKOJIO
0,3 r BaHMJIMHA (MJTH COOTBETCTBEHHOE KOJIMYECTBO BAHUJIBHOTO caxapa) U 100aBbTE BTPOE MEHbBILE
TaHWHA. MaJlHOBOE OKpalllBaHNE HE 3aMENJIUT MOSABUTHCA. DTO XapaKkTepHasl peakiysi He TOJIbKO
HAa TaHUH, HO W BOOOIIE Ha BEIECTBAa M3 KJAacCa KATEXMHOB, K KOTOPHIM MPHUHAIJIEKAT MHOTHE
nyOuIbHBIE BEIIECTBA.

KOCTHU—B JEJIO!

VY xopomeil X0351KH KOCTH He TPOMAafaT — M3 HUX MOXKHO CBApUTH OYJIbOH, J1a K TOMY
ke oueHb Kpenkuii, Eciau ke KOCTM BapuTh A0Jro, a MOTOM OTBAap OCTYIWUTb, TO MOJYYUTCS
cTyAaeHb. Mexay Nnpo4YuM, CTyJ€Hb—IIOHATHE HE TOJBbKO KyJIMHApHOE, HO M XUMHYECKOe.
OOmmpHast rTpynma KOJUIOWAHBIX CHCTEM Ha3BaHa CTYAHSIMHU B 4YeCTb IIEPBOTO CBOETO
MPEACTaBUTENSI — MSICHOTO CTY/HSI.

Crynenp u3 kocrell oOpasyercst Omaromapsi TOMy, YTO B KOCTSIX COIEPXKHUTCS OcoOoe
OenkoBoe BemecTBO - JkenaTuHAa. OHA, KCTAaTH, MPOJAETCS B NMPOIOBOJIbCTBEHHBIX Mara3nHax B
XOpoILIO oOuuileHHOM Buje. M TexHuueckas, C TNpUMeECSAMH, >KeJaTHHA TOXeE IpoAaeTcs B



MarasuHax, HO He B ITPOJIOBOJIbCTBEHHBIX, & B XO3SIIICTBEHHBIX, 1 HOCUT Ha3BaHUE CTOJISIPHOIO MU
JKUBOTHOTO kiesd. Ero-to u npurotoBum us kocreil. [Iuinesyro xkenaTuHy HaM, K COKaJeHUIO, BPsi
JIM yAACTCS IPUTOTOBUTD, €€ OYMCTKA CIUIIKOM CJIOKHA.

HeMmHOro ChIpbIX KOCTEH 3aBEpHHUTE B TPAIKY U pazOeiiTe NX MOJIOTKOM, YTOOBI IOJIYUHIHChH
KOCTSIHbIE KPOIUIKH. DTU KPOIIKH Hano 00s3aTelIbHO 0CBOOOAMTH OT skupa. JKup, Kak BbI 3HAeTe,
XOpOIIo pacTBopsieTcsi B OeHsuHe (He 3a0yapTe, 4uTo OeH3uH OrHeomaceH!). 3ameliTe KOCTSHBbIE
KPOLIKK OEH3MHOM, MepeMeInanTe 1 OCTaBbTe Ha nojyaca. [ToTom crefite O€H3UH M HECKOJIBKO pas3
MIPOMONTE KOCTH ropsiuei BOAOM.

Teneps mpuroToBuM u3 00E3KMPEHHBIX KocTel oTBap. ns storo Heobs3arenpHO Oparthb
KaCTPIOJIIO, TOAMTCS M IMyCTash XOPOILIO OTMbITasi KOHCepBHasi OaHka. BapuTh kocTH B BOXE HANO
JONT0, a MOTOM TPHUAETCS €Ile€ yBapuBaTh OTBap Ha HEOOJBIIOM OTHE A0 TEX IMOp, NMOKa OH He
CTaHEeT I'YCThIM U BSI3KUM.

Tenepr HabGepurtech Tepnenus. [locTaBbTe OTBap B CyXO€ U TEIUIOE MECTO U BpPeMsl OT
BpEMEHHU NOIJIsIbIBaliTe Ha Hero. Yepes HECKONbKO AHEH OTBAap BBICOXHET U IMPEBpPATUTCS B
KOPUYHEBBIN CTOJIAPHBIN Kjed. XOTs BHEIIHE OH U KaXXETCA CYXUM, OJHAKO COJAEPKUT HEMAJo
CBA3aHHON BOJbI, KOTOPYIO >K€JaTMHa mnornoTuna npu Bapke. IloTtoMm, korama Bbl peluuTe
BOCTIOJIb30BATBCS KJIEEM M HArpeeTe ero Ha BOJASHOH OaHe, 4acTh CBS3aHHOW BOJABI BBIACIUTCS, U
KJei Oyner HaOyxarb.

TakuM kjieeM BIOJIHE MOXHO CKJIEHBATb pa3JIMYHbIE JepPeBSHHbIE NpenIMeTbl. A BOT Ui
HAalIUX JAJbHEUIINX ONBbITOB OH HEJOCTATOYHO YUCT. MX Jydlne CTaBUThb ¢ TOTOBOM KEJATUHOW, U3
MarasuHa.

Uro0Obl MPUTOTOBUTH PACTBOP JKEJIATHUHBI, MOJOXHUTe 10 T MOpOoIIKa B YETBEPTh CTAaKaHA
XOJIOJHON BOABI U IaliTe €My Kak CIIeyeT Pa3MOKHYTh M HAOYXHYTh, Ha 5TO YHAET HE MEeHee Jaca.
3arem Harpeiite cmech mpumepHo Ao S50 °C u, momMemuBas, MONOXKAWTE, MOKAa JKEJIaTHUHA HE
pPacTBOPUTCS MOJHOCTBIO. YacTh pacTBOpa BbLIEHTE TOHKUM CJIOEM Ha MOJUITUIIEHOBYIO IIEHKY
(He Ha CTEeKJIO — OT HEro BbI IIOTOM JKEJIaTHHY HE OTOPBETE) U XOPOIIO BBICYIINTE HA BO3AyXe. Y
BAC MOJYyYUTCS] TOHKUH JKETaTUHOBBIH JIMCTOK, U3 KOTOPOTO sl mymero 3¢gdexra MOKHO BbIpe3aTh
cuny>T peiOku. [lonoxkure 3Ty peIOKY Ha NMPOMOKATEIBHYIO OyMary M OCTOPOXKHO TOZBIIINTE HA
Hee. PpiOka HauyHET WM3BMBATHCS U CBEPTHIBATHCA. Baimme npIxaHWe yBIAKHSAET JIUCTOK C OITHOH
CTOPOHBI, OH YBEJIMYMBAETCS B OOBEME U CTPEMUTCS U30THYTHCS.

VY Halyxiued XelaTHHBI €CThb M TaKO€ WHTEPECHOE CBOWCTBO: OHA TO3BOJIET IMOJYYHUTh U
Ha/I0JIT0 COXPAHUThb KpacHUBBIN JiensHOHN y30p. IIpurotoBeTe pacTBOp Tak ke, Kak B IPebIayLIEM
OTIBITE, TOJIbKO JKEJaTUHBI BO3BMHUTE B ABA-TPU pa3a MeHbLIe (MM pa30aBbTe OCTATKH MPEKHETO
pacTBopa Terioi Bojoii). Termblii emie pacTBOP BbUICHTE HA CTEKJISTHHYIO IJIACTHHKY U CPas3y ke
MOCTaBbTE ee MO0 Ha XOJoN (3UMOil), MO0 B MOPO3WIIBHUK, B CaMO€ XOJIOAHOE ero Mecto. Bona
OymeT BBIKPUCTAJUTM30BBIBATBCA B BHJIE JICIASHOTO y30pa, Kak 3UMON Ha okHax. Ecimm octaBUTH
JKEJIATUHOBBIM CTyI€Hb HA MOPO3€ HAa HECKOJbKO AHEH, Jie[] MOCTEeNEeHHO ucnapurcs. [laiire
JKeJIaTHHE MEAJIEHHO OTTasITh — U OHA COXPAHUT OTIEYATOK JIEASHBIX KPUCTAJIOB.

Ilepetinem Temepp K MPHUIOTOBJICHHIO MHHEpPAIbHBIX yaoOpeHuil. Bexp ocHOBa

OonprmmHCTBa KOCTe — (ochopur (a 3yOHBIX KOCTelt — amarut). Ha 3aBonme w3 MHHEpasioB
dochopura u anarurta rotoBat pocdopusie ynodbpenus. [lonpodyeM npeBpaTUTbh KOCTH B MIPOCTON
cyniepdocdar.

Koctn cHawama kak cieqyeT NpPOKAJIMTE HA OTrHE, 4YTOObI BBITOPENH OpraHHYecKHe
COEOMHEHUS—OHHU HaM OynyT Tosibko nomexoi. [Tocne mpokanusanus ocraHercs pocdar Kanpus
Ca3(PO4); — dochoputr. Heckonpko 4YUCTBIX O€NBIX KYCKOB MPOKAJIEHHOW KOCTH OTHCIHUTE U
U3MENBYUTE B MOPOLIOK — CHAaYaja C TOMOINBI0 MOJIOTKA, a NMOTOM PAacCTUPAHHEM B CTYIIKE.
Cwmemaiite 50 r aToro nopoika ¢ 3—5 r Mena, IOMECTUTE CMECh B UUCTYIO CKJISIHKY U BIIEHTE B
Hee 20 T 70 %-HOW CepHOH KHCIOTHI, €lle pa3 HAIIOMHHAEM: MpH pa30aBICHUU JINTh KHUCIOTY B
Boay! Kucnoty k cMmecu KoCTel M Mena Haao MpuOaBJATh MOCTENEHHO, BCE BPEMsl SHEPTUYHO
nepeMeInnBas CTEKJITHHON nanoukoil. CMeck ObICTPO pasorpeercs, MPeBPaTUTCS B MACTY, a 3aTEM B
cyxoii Oenbrit nopomok—cynepdocdar Ca(H,PO4),. Ha ero obpazoBaHue yiiaer 0KoJo Haca.

Ho mouemy xe ¢ochopur cam mo cebe HewacTo MPHUMEHSIOT Kak ynoOpeHue, a



MPeanoYnuTaroT emy cymnepdocdar? UToObl MOHITH 3TO, MPOJETAEM €Il OJHH OTIBIT.

BosbMute nBe CKISIHKM C BOJOH M MOMECTHTE B OJHY HEMHOIO HM3MENbYEHHOH KOCTH
(pochopura), a B apyryro — yxke mosydeHHoro cymnepdocdara. Ilopomok dochopura OwicTpo
OCSIIET Ha JIHO, U €ro nepBOHadajbHBIH 00beM He m3MeHutcs. Cymnepdocdar xe moasepraercs
THIOPOJINM3Y, HAMHOTO YBEJIMYUBAETCS B OOBEME M OCENaeT He Cpasly, a MEMJICHHO, B TEYCHHE
HECKOJIBKUX 4YacoOB. DTO CBOMCTBO Momoraer cymnepdocdary XOpoLo pacrnpenensTbCs B TMOYBE U
JOJITO B HEN yAEeP>KUBATHCS.

Yk ecnmu BBl TMOJYYWJIM CaMoOpelbHOe ynoOpeHue, Hamo Obl, BHANMO, Pa3yMHO UM
BOCIOJIb30BaThes. [lompoOyiiTe ynoTpeOuTh €ro Aisi TMOAKOPMKM KOMHATHBIX PAaCTeHUH U
MOCIIEIUTE 32 UX POCTOM; He 3a0yIbTe TOJBKO OCTAaBUTh KOHTPOJIbHBIE OOpaslbl pacTeHUH IS
CpaBHEHHUS. A elle MOJKHO MOAKAPMIIMBATH APYTYK TPYIIY KOHTPOJIbHBIX PACTEHHI TOTOBBIMH
ynobpenusimMu, GpadpuyHOro NMpou3BoACTBa. IHTEpECHO, HAMHOTO JIU OHU JIy4Ile CAMOEITbHBIX?

OTYEI'O AT'O/JbI ITYCKAIOT COK

Korpa pacrenne 3aceixaer, KOTAa JIMCTbSI €r0 JKENTEIOT, 3TO 03HAYAET, YTO PACTUTEIBHBIM
KJIETKaM He XBaTaeT Bojabl. Ho kaskmast kieTka 3akiroueHa B o0onouky-memoOpany. Kakum obpazom
BIIUTaHHAs KOPHSIMH BJllara NPOHUKaeT uepe3 oOoyouky B kierky? W 4ro 3acraBiser BOAY
IBUraThCsl TPOTHB CHIIBI TSDKECTH, CHU3Y BBEPX, OT KOPHEH K JIUCThSIM?

[lpexxme dYeM TOAyYUTh OTBETHI Ha STH  BOMPOCHL, MOCTABHUM
NpeBAPUTENIbHBIC OMBITBI ¢ MEMOPAHOM, YeM-TO HAMOMMHAIOLIEH KIETOYHYIO
000JI0UKYy.

Ecnu nBa pactBopa pasneneHsl MIOTHON MEPEropoOIKOH, TO OHH, KOHEUHO,
He cMmewmuBaroTcs. Ecim ke meperopoAkd HeT BOBCE, TO PAacTBOPBIL, HANPOTHB,
CMEIINBAIOTCS caMu 1o cede, maxke eciu uX He mepeMemnBarh. Hy, a 4ro ecnu
neperopojaKa MoJyrnpoHuIaemas’?

Bot 310 u Oyzer mpenMeToMm OMbITa, a MOJYNPOHUIIAEMONW MeMOpaHOM
MOCJTY>KUT JINCTOK MepraMeHTa Win nejuiodaHa (HO He mojusTiieHa). YtoOsl oH
npuoOpen HHTEPECYIOLINe HAC CBOWCTBA, €ro HaJ0 MOJAEePKATh B BOJE, MOKA OH HE PA3MSITIUTCS.

IIpuroToBeTe CaxapHbI CHPOIN — HACBIIEHHBINA PAaCTBOP €axapa, HACTOJBKO IyCTOMH, 4YTO
caxap Oosblie He pacTBOpsieTcs. bpicTpee m ynoOHee TOTOBHTH TAaKOH pacTBOp B ropsiueil Boxe.
Haneiite cupon noBepxy B CTakaH, MPUKPOHTE Pa3MOYEHHBIM JIUCTKOM M TYrO MEPEBSKUTE.
Crnenure, 94To0BI MOJ TUIGHKOH HE OCTAJIOCh My3bIPbKOB BO3ayxa. CTakaH MocTaBbTe B OaHKY WJIH B
KacCTPIOJIIO € BOAOH (BO/A JOJDKHA MOKPBIBATH CTAKAaH) U OCTaBbTE HA HECKOJIBKO yacoB. Korna Bl
BHOBb IIOCMOTPHTE Ha CTaKaH C CHUPOTIOM, TO CPa3y 3aMETHUTE, UTO IUICHKA, KOTOPOH OH 3aKpHIT,
pa3nynachk: HaJ CTAKaHOM Kak Obl 00pa3oBajcs My3bIpb.

UroObl MOHATH, YTO TPOM3OLLIO, HANO TPEKAE BCEro YACHUTh cede, YTO Takoe
NOJIyIIpOHUIIaeMasi MeMOpaHa. DTO Takas TUICHKa, KOTOpas 33 KUBAET OAHU MOJIEKYJIBI M B TO JK€
BpeMsi mponyckaer apyrue. M uennodaHoBas, U nmepraMeHTHasl TUICHKH MOPUCTBI, HO MOPbI B HUX
HACTOJIBKO MaJlbl, YTO JJs1 MOJIGKYJ caxapa OHHM HernpoHHnaeMbl. Ilo ob0e cTopoHbl Hamei
NEPEropoAKH €CTh BOAA, HO C TOW CTOPOHBI, IIe HAXOAUTCS PACTBOP caxapa, Ha KaKObIH y4acTOK
MOBEPXHOCTH MPUXOIMUTCS MEHbIIE MOJEKYNI BOAbL. 1103TOMY CO CTOPOHBI BOIBI Yepe3 MeMOpaHy
NpoOXOAUT OOJbIIE MOJIEKYJI, M 3TO MPUBOAUT K TOMYy, 4TO OOBEM JKUAKOCTH B CTaKaHe
YBEJIIMYMBACTCSl M, CJIEAOBATENBbHO, TMOJNYNPOHMIAeMas IUIEHKa pasaysaercs. B mpuponme Bce
CTPEMUTCSI K PABHOBECHIO, B JJAHHOM Clly4ae — K BbIPABHHBAHHIO KOHLEHTpALMHu pacTBopoB. U
BCKOpPE PaBHOBECHE HACTYIAET: CKOJBKO MOJIEKYJ BOZBI MOCTYIAET B CTAKAH C CHPOIOM, CTOJIbKO
K€ U3 HerO M BBIXOJMT B HAPYXKHbIH cocy. [103TOMY My3bIpb MOJMy4aeTCss HE CIULIKOM OOJIBLINM.

DU3UKO-XUMHUYECKOE SIBJICHHE, KOTOPOE MBI TOJIBKO YTO HAOJFOAAIIH, HA3BIBAETCS OCMOCOM,
a aBJICHHE, 3aCTABJIIOLIEE IUICHKY U3rH0aThCst, — OCMOTHYECKHM JaBjeHueM. YroObl HaOmonars
OCMOC, 00s13aTE€NIbHO HYKHBI NEPEropoAKa M IBE KHIKOCTH. PAcTBOP KAaKOro-jIHOO BEILIeCTBAa U
YHCTBIH PacTBOPUTEND (Y HAC — BOAA) MK XOTs Obl Ooee cnadblii pacTBOP.

OOGomnouka >KUBBIX KJIETOK — BCerza MoJiynmpoHunaemas MemOpana. OHa 3anep)kuBaeT
MOJIEKYJIbI MHOTHX BELIECTB, PAaCTBOPEHHbIX B BOJe, HO Boay mnpomyckaer. [lostomy kaxmas
JKUBOTHAs W pPACTUTENIbHAsl KJIETKa — 3TO MMKPOCKOINHUYECKas OCMOTHYECKash CHCTeMa, a




OCMOTHYECKOE aBJICHHE UTPAET OYEHb BAXKHYIO POJIb B )KM3HEAEATEIBHOCTH OPTaHU3MOB.

Ocmoc MOKHO HabJFOaTh B CAMBIX MPOCTHIX OMbITaX. OCTPBIM HOKOM OTPEXKBTE€ TOHKHN
JOMTHK JIUMOHA W TIOJIOXKHUTE ero Ha Omoamne. 3aMeTrbTe. COKa Ha TMOBEPXHOCTH IOYTH HET.
IToceInbTe MONBKY CaxapHBIM IECKOM WM, €IIe JIydile, CaXapHOH Myapod — W O4YeHb CKOpO
JIMIMOH ITyCTHUT COK.

ITomoOHBIH OMBIT MOYKHO MOCTaBUTh U C KIYOHHUKOM, U ¢ IPYTUMH STOJAMH, TIOJOKHUB UX B
cyxue 6aHOUKH. Arofbl, MOCHIIAHHBIE CaXapoM, OBICTPO BBIACISIOT COK.

Bo Bcex sTux cnydasx pabortaer ocMoc. Ha moBepXHOCTH JMMOHA WM SITO OOpasyercs
KOHIICHTPUPOBAHHBIA PAacTBOpP caxapa, M COK, ropa3fgo MeHee KOHLEHTPHUPOBAHHBIH, CTPEMHTCS
pa30aBUTh 3TOT PACTBOP, OH MPOHUKAET CKBO3b KJIETOYHBIE MEMOpaHBI U BBIXOOUT HAPYXKY —
TOYHO TaK kK€, KaK B MPEABIAYIIEM OIBITE BOJA U3 OAHKH yCTPEMIISUIACh B CTAKaH C CUPOTIOM.

Crnenyromuii Hamr oObekT — KamycTa. Ee Mbl, ecTecTBeHHO, OyIeM MOChINaTh HEe CaxapoM,
a coipto. HammuHkyiTe KamycTy HOKOM, MOCBINBTE COJBIO M XOPOIICHBKO MOTPUTE — KaIyCcTa
TOXKE AacT COK. Tak M NMPOUCXOIWT, KOTrZa KalyCTy KBAcAT, a KaIyCTHbIE CajaThl HEIIPEMEHHO
COBETYIOT MOTEPETh KaK CJIEAYeT, YTOOBI BBINENMJICS COK M KamycTa CTaja Msrde U HeKHee.
IIpuunHa Ta xe: ocMmoc.

ITepetinem k kapTomke. BeipesxbTe n3 KapTOQEnHHbI TPH KYOHKa, KeJNaTeIbHO OAMHAKOBBIX
pasmepoB. IlpurotoBere Tpu Oanku. B onmHy Hanmeiite NOACOJNEHHYHO BOAY, B APYIYIO —
KOHIICHTPUPOBAHHBIA PacTBOP COJIM, & B TPETBIO—IIPOCTO BOAY M3-TIOA KpaHa. B kaxnmyro OaHKy
omycTuTe Mo KaprodenbHoMy KyOuky. Haca dyepe3 IBa-TpH BHUMATEIBHO PACCMOTPUTE KyOHKH. Y
TOTO, KOTOPBIH HAXOAMJICS B MOJCOJIEHHOHN BOZE, HUKAKUX M3MEHEHUH BbI HE OOHapyKuTe. A BOT
IBa IPYTHX U3MEHIIUCH, U 3aMeTHO. TOT KyOMK, KOTOPBIH JIeXKasl B KOHLEHTPHUPOBAHHOM PacTBOpE
COJIM, HAMHOTO YMEHBUIWJICS, a TOT, KOTOPBI BbI OIYCTHJIM B BOAY, CTaJ, HAMPOTHUB, 3aMETHO
Gosnbe.

CHayana 0 TOM, TIOUeMy He U3MeHWICs nepBbii kKyouk. OH ObUT B pa30aBIeHHOM PacTBOpE,
U KOHLIEHTpAIMs COJIM OKa3aiach MPUMEPHO TOH JKe, YTO U B caMOM KapTodenbHoM coke. KyOuk,
KOTOPBII HAaxXOOWICS B KOHLEHTPHUPOBAHHOM pacTBOpe, CTaJl OTHaBaThb BOAY, CHIDKAs
KOHIIEHTPALIMIO 3TOr0 PacTBOpA;, BOAA M3 KapTodens yxoamna, U KyOMK ChEKMICS. A MOCIeIHUH
KyOHK, TOT, 4TO OBUI B BOJIE, CTaJI OTJIOATh BOAY U YBEIHMUWICS B pa3Mepax.

Ot kapTodens nepeiineM K MOPKOBH U 3aCTaBUM €€ paboTaTh Kak HacocC.

OTtpexxbpTe OT MOPKOBKH OOTBY M B «MaKyIIKy» BOTKHHUTE CTEKJSIHHYIO TPYOKY. MOpPKOBKY
NOCTaBbTE B CTaKaH C BOAOHW, HaBepHOEe, BBl O€3 Tpyda NMpHIyMaeTe, Kak yAep:KaTb MOPKOBb B
BEPTUKAJIBHOM TOJIOKEHUH.

B crexnsHHy0 TpyOKy HasleliTe IO MOJIOBUHBI PACTBOP COJIU M 3aIMHUTECH HAOJIIOIEHUSIMHL.
Bckope ypoBeHb BOAbI B TpyOKEe HAYHET MOIBIMATHCS M, €CJIM OMBIT IOCTABIIEH MPABHIJIbHO, BOJA
Iaxe BBUIbETCS M3 TPyOKH. MOpPKOBB Kak Obl MepeKaunBaeT BOJY M3 CTakaHa, 3aCTaBIICT €€
IBUTATHCS BBEPX.

Korma BBl monmBaeTe MOpPKOBb, pPACTYIIYIO Ha Oropoje, OHa MNPHUMEPHO TaK JKe
nepeKkaynBaeT BOAY U3 MO4YBHI B OOTBY. B ee coke KOHIEHTpaIus COJIeH BBIIIE, YeM B MOJUBOYHON
BOZE, M Onaromapsi OCMOCY JKUBUTENbHYIO BJIAry IOJIy4arOT HE TOJBKO KOPHHM, HO M BCE TKaHU
pacTeHwsl.

JIETHHUE OIIbIThI

Ybenutbcsi B CYIIECTBOBAHUM OCMOTHYECKOTO MEPEHOCA BOABI, WJIH, KaK HHOTJA TOBOPSIT,
KOPHEBOTO JaBJICHHs, MOXHO IpsIMO B ToJie MWiIM B oropoxe. Haiinmute kakoe-HUOyHb
ObICTpOpacTyliee pacTeHHe, JKEJAaTeNbHO C KPEeMKUM W JOCTATOYHO IIUPOKUM CcTebiiemM
(TIOACOTHEYHHK, KPAIMBa, TIOJIBIIAH | T. 11.) U CPEKBTE €ro Ha BeIcoTe OkoJo 10 cM Hax 3emueil. Ha
TOpYAIUi M3 3eMJM CTeOeNb HaaeHbTe KOPOTKYIO PE3WHOBYIO TPYOKy, B KOTOPYIO BCTaBJICHA
TOHKasl U JUIMHHAS, HE MEHBIIE TIOTyMETpPa, CTeKJITHHAs TpyOKa. [TOHATHO, TaKyrO IIMHHYIO TPYOKY
HEOOXOIMMO KaK-TO 3aKpENuTh, NPUBSKUTE €€ K KOJBIIKY, BOUTOMY psaoM B 3emiro. s
Jy4LIETr0 YIUIOTHEHUs OOMOTaiTe pe3sHHOBYIO TPYOKY HUTKOH B TOM MeECTe, TJie OHA MPUJIEraeT K
cTeluro, a MOXKHO BIOOABOK 00OMa3arh CTHIK IJIACTIIIMHOM, YTOOBI FepMeTH3alus Obliia HaJeKHOM.

Tenepr 3aiiMuTech NOJMBKOW, M BCKOpPE BOAA HAYHET MOABIMAThCs 1o TpyOke. Ecmm



arametp TpyOku He Oosee 5 MM, TO cTOJIO BOIBI OyI€T BHICOKUM.

Ho ocmotuveckoe naBieHne—HE €AMHCTBEHHAs MPUYUHA, [0 KOTOPOH BOAA B PACTEHHSX
OBWKETCsl CHU3y BBepxX. Cpemam Opyrux NPUYMH — TPAHCIHpPALMS, T. € HCHapeHHe BOIbI
mucTbsaMu. OTIaB MUTATENbHBIE BEIIECTBA PACTEHHUSM, BOIA Y€Pe3 YCThHIA JINCTHEB HUCIAPSIETCS, a
Ha €€ MEeCTO TNOCTYNarT HOBBbIE TMOPUMU BOABI M3 KOpHEW. ONbIT C TpaHCHUpALHed MpocCT.
ITocraBeTe B mpOOMPKY C BOJOH CPE3aHHYIO BETOYKY KaKOTO-HMOYyAb PAcTEHUs, OTMEThTE Ha
npoOupKe ypoOBEeHb BOABI (XOTsI ObI MepeBsi3aB €¢ B 3TOM MECTe IBETHOH HHUTKOW), U CKOPO BbI
3aMEeTUTE, KaK OMyCKaeTcsl ypOBEHb BOAbI B npodupke. Ho Moxer ObITh, MpUYMHA B TOM, YTO BOJA
UCTIapsIeTCs MPSIMO U3 MPOOHPKU?

UroObl HCKIIOYUTH NPSMOE HCIApEeHHe, HalleliTeé Ha MOBEPXHOCTh BOJBI UYyTb-YyTh
BA3€JMHOBOIO WJIM PACTUTEIBHOTO MAacjia: OHO TOJHOCTBIO 3aKPOET MOBEPXHOCTh, MPEMSTCTBYS
ucnapernto. OHAKO YPOBEHb BOIBI U B 3TOM cliydae OyJeT OnmycKaTbCs. 3HAYHT, BOJA UCTIAPSIIACh
yepe3 ucThs. Ecim y Bac €CTh BECHI, TO OMBIT C TPAHCIUPALIEH MOYKHO YCKOPHUTH U CeaTh Oojee
HATJSIIHBIM: TPOOHPKY C BeTKOHW (He 3a0yapTe O HECKOJIbKMX KaIUAX Maciia Ha MOBEPXHOCTH)
NOCTaBbTE HA YAIKy BECOB M ypaBHOBEChTe. Bckope paBHOBecHE HApPYLIMTCS, W Ta YallKa, Ha
KOTOPOH CTOSIT MpoOUpKa, MOIBIMETCS BBEPX.

ITomoOHbIE OMBITEI MOKHO MOCTABUTH C PA3HBIMU PACTEHHSIMH, C JOMAIIHUMH LBETAMH:
CKOpPOCTb TPAaHCIHUpALMN y HUX Oyaer HeoamHakoBoil. Ho mompoOyemM HEMHOTO BUIOM3MEHHTH
OTIBIT: HAKPOEM BETKY PACTEHHsI IEPEBEPHYTOHN CTEKJIIHHON OaHKOW. MOXKHO ake HE cpe3aTh s
TAKOTO OIBITA BETKY, a MPOCTO HAKPBHITh OAHKOH Kakoe-muOo HeOONbIIOe KOMHATHOE PACTEHHE,
HarpuMep, MOJIOAYIO HacTypuuio. Eciu pacTeHrne MoJMTO Kak CIeNyeT, TO B 3aMKHYTOM oObeMe
arMocdepa OueHb CKOPO HACBITUTCS BOASHBIMH ITapaMH, U BOJA HE CMOKET OOJIbIIe UCHApPSATHCS U3
TUCTheB. TpaHCHHpalMK 3aBEIOMO HET, OAHAKO CIYCTsI HEKOTOPOE BPEMS Ha JINCTBSIX MOSIBISIIOTCS
kareapku Boabl. Otuero? OnsiTh crano padboTaTh OCMOTUYECKOE JIABJICHHUE. ..

A eme Boma monabIMaeTcsi MO cTeOmo Omaromapss TOMy, YTO pAacTEHHE TPOHU3AHO
TOHYAHIINMHU COCYlaMU — KaIMJUIIPaMH, IO KOTOPBIM JKUAKOCTb IBUXKETCS BBEPX TEM ObICTpee,
4yeM OHU ToHbLIe. Ecim Obl y Bac Obl1 CTEKJIIHHBINA Kanmmyusip auameTpoM 0,02 MM, TO BoJa Mora
OBl TOAHATBHCS IO HEMY Ha TPU MeTpa! A B paCTEHUSIX €CTh KAMJLUISIPbI U MOTOHBIIIE. ..

B HeckoJBKO CTEKISTHHBIX OaHOK HajielTe BOABI M MOIKPAChTE €€ HECKOJBbKHMH KarUISTMH
yepH1. CTebMu WM BETKU Pa3HBIX PACTEHUH CPEXbTE OCTPHIM HOXKOM (TIPENINOUYTUTENIbHEE MO
BOJIOH) M mocTaBbTe B OaHkH. Maio-nmomMainy noaKpameHHast BOJa 3alOJHAT BCE COCY/IbI PACTEHUS,
nojeIMeTcst o Kanmuisipam. OOHApYKUTh €€ ABIKEHHE JIETKO — HM3MEHHUTCS] LIBET MPOXKUIIOK Ha
mucThsAX. Ecnu caenath Ha KakKOOW BETKE HECKOJBKO MOMEPEYHBbIX CPE30B, TO BBl YBUAMTE, KaK
PACIIONIOKEHBI KAMMIUISIPBI (COBETYEM B3STh JJIsl STOH LIENN JIYIy MMOCHIIbHEE).

H nocnennuii oneIT ¢ pacTeHUsMUA. Boay, NOAKpAIIEHHYK YEpHUJIAMH, HAJIEUTE B KaKOH-
00 MUPOKUN COCy, HAapUMep, B MUCKY. BeTky omyctuTe B BOoAy U 0OpeKbTe 1O BOAOH 4acThb
creOsa. Uepe3 HECKOJIBKO MUHYT BBIHBTE BETKY U CHENANTE OCTPBIM HOKOM HECKOJIBKO CPE30B. 3a
CUMTaHHBbIE MHHYTHI (HE 3a0yAbT€ OTMETUTh, 32 CKOJBKO HMEHHO) BOJA JOBOJIbHO BBICOKO
MPOABHHETCS 110 CTEOITFO.

JIpyryro, TOYHO TaKyl K€ BETKYy OOpeKbTe Ha BO3[yXe, MOCJE Yero IMOrPy3UTe B Ty JKe
MHUCKY U JEpXKUTE CTOJIbKO XK€ MHHYT B Bojxe. Ha 3TOT pas, Kak NOKa3bIBAOT CPe3bl, BOJA
MOAHSIACh TOPa3a0 HIDKE!

[IpyunHa B TOM, YTO KANWUIAPBI PACTEHUH OYEHb TOHKHE, OHU JIETKO 3a0HMBarOTCA
BO3AYIIHBIMH MPOOKaMH — KPOXOTHBIMH Iy3bIpbKaMH BO3Ayxa. M Torma mocTymiieHHe BOABI K
JHUCThSM TIpeKpamaercs. A korzma crebenb cpe3aH Mo BOIOH, TO BO3AYLIHBIM NMPOOKaM HEOTKyIa
B3SIThCS.

Hageproe, Bam Ternepp MOHATEH CMBICI COBETA, KOTOPBIN JAIOT OMBITHBIE [IBETOBOBL. €CIIH
BbI XOTHUTE, YTOOBI CPe3aHHbIE [[BETHI CTOSUTH B Ba3e KaK MOYKHO AOJbIIe, oOpe3aiiTe cTeban He Ha
BO3/AyX€, a MOJ BOJOH.

CKOJIBKO B ABJIOKE BUTAMMHA C?

OTBer Ha 3TOT BONMPOC MOKHO HAalTH B cripaBoyHHKe. Ho TaM roBopuTtcs o s16510ke BooOIIE,

a CKoJIbko BUTaMuHa C UMEHHO B 3TOM SI0JIOKE, KOTOPOE BbI COOUpaEeTeCh ChECTh?



Omnpenenenne BUTaMUHOB — 1eno cioxkHoe. Ho Butamua C — ackopOWHOBYIO KHCIIOTY —
MO>KHO OIpeNEeIUTh U B JOMALIHUX YCIOBUSX.

Bo3MoxHO, BbI pemuiau: Kojib ckopo BuUTaMUH C — KHCIOTa, TO OIpenessiTb €ero
KOJIMYECTBO HAIO C MOMOLIBIO mienouu. Xopomo Obl... Ho B HameMm ciydae Takoil aHaian3 He
rogutcs. B mtonax, kpome acKOpOMHOBOM, €CTh MHOTO APYTHMX OPTaHUYECKUX KUCIIOT: JMMOHHAS,
s10JI04Has, BUHHAS M IPOYHE, BCE OHU BCTYIAIOT CO MIEJOYBI0 B PEAKIIHIO HEUTpaTu3aliy. 3HAYUT,
LIEJI0Yb HE IOMOXKET.

MBI BOCHIOJIB3yEMCsI XapaKTEPHOH OCOOSCHHOCTBIO aCKOPOMHOBOM KHCIOTHI — JIETKOCTBIO €€
OKHUCJIeHUsl. Bbl, KOHEYHO, 3HaeTe, YTO MPU XPaHEHUH U IIPU TOTOBKE TepsieTcss MHOro ButamuHa C.
Cpsi3aHa 3TO € TeM, YTO MOJIEKYJIa aCKOPOMHOBOH KHCIIOTBI HEyCTONYNBA, OHA JIETKO OKUCISETCS
Ja’ke KUCJIOPOAOM BO3[lyXa, MPEBPAIIasiCh B IPYTyIO KUCIOTY, AETHAPOACKOPOMHOBYIO, KOTOpas HE
UMeeT BUTAMHHHBIX CBOWCTB. MBI kK€ UCTIOJIBb3yeM ISl aHAIN3a ele 0oJiee CHIIbHBIA OKHCIUTENhb
— Hon.

3amaceMcsi paCTBOPOM MO/1a M3BECTHON KOHIEHTpAaUHH. JJist 3TOr0 MOYKHO B3SITh alT€YHBII
CITUPTOBOH pacTBOp Hona (MOAHYIO HACTOMKY) C KOHLeHTpammeh ioma S %, 1. e. St B 100 M
Jlanee mpUroTOBMM PacTBOP Kpaxmaya. pa3BeraeM | r ero B HeOOJNBIIOM KOJUYECTBE XOJIOTHOM
BOJbI, BbIJIbEM B CTaKaH KUIATKA U MPOKUIATUM elle C MUHYTy. Takoi pacTBOp MPUroJeH s
ONBITOB B TEUEHUE HENENH.

Tenepb Bce roToBO IS OnpeneneHus: BuTamMuHa. Ho mpexzae yem mpUCTYyNUTh K aHaU3y,
NOTPEHUPYEMCSI HA YUCTON aCKOPOWHOBOH KUCIIOTE.

BosbmuTe 0,5 r anTe4HON acKOpOMHOBOW KUCIOTHI (0€3 TFoK03bI), pacTBOpuUTe ee B S00 mut
Boabl u oTOepute 25 mn pactBopa. [lo0aBpTe NpHMEPHO NOJCTaKaHA BOIBI — TOYHOE €e
KOJINYECTBO 3HAYEHUs HE MMEET — U elle 2—3 MJI pacTBopa Kpaxmaia. Tenepb OCTOPOXKHO, MO
KaIusiM, pUOaBIIIHTE U3 aNTeYHOW NMUIETKU PAacTBOP HOAA, TOCTOSHHO B30aNThIBast CONEPIKUMOE
(ynoOHee nmenath 3TO B KOHHYECKOH koJibe), BHUMaTeNbHO cuMTaliTe Karuid U CICAUTE 332 LIBETOM
pactBopa. Kak TONbKO HOI OKHCIUT BCKO aCKOPOMHOBYIO KHCIIOTY, CIENYIOIIAs XK€ €ro Karui,
IIPOpearupoBas ¢ KpaxMajoM, OKpacUT pacTBOP B CUHUM IIBET. DTO O3HAUYAET, YTO Hallla Oneparus
— TUTPOBAaHHUE — 3aKOHYEHA.

Ho kak y3HaTph, CKOJBKO MbI M3PAcXOAOBAJIU WONHOW HacTolku? Kamnmm — He eguHULbI
u3MepeHus... B xumuuecknx n1adbopaTopusix ecTh CrielualbHbIe OIOPETKH C JENEHISIMH — Cpasy B
MILTHIIATPaxX. MBI 5k€ BOCIOIb3YeMCsl APYTUM, BIIOJIHE TOYHBIM, METOJIOM, XOTs M 00Jiee JOJITUM.
C nomolip0 TON k€ MUIETKH MOCUUTAEM, CKOJIbKO Kallelb COAEPXKUTCS B alTEYHOH CKISHKE O
fionom (oHa BMemaer obbraao 10 myr). He myraiitece — Bcsi paboTa 3aiiMeT HECKOJBKO MUHYT.
3Hass o0BeM OJNHOM Karuld, MOXXHO IOBOJIBHO TOYHO OIpenenuTb oOBeM pacTBopa ioxa,
U3PACXOIOBAHHOIO HA THUTPOBaHHWE AacKOpPOWHOBOH KucioTel. W Temepp, BOCIOJIB30BABIINCH
ypaBHEHHEM peakuuu (mpemiaraéM BaM HAMUCATb €r0 CaMOCTOSITENIbHO), MOXKHO TPOBEPHUTH,
CKOJIBKO B TabjeTke ObUIO aCKOPOWHOBOW KHCIOTBI. A MOXHO pemnuTh U OOpPaTHYI 3amady. 3Has
KOJIMYECTBO KHCJOTBI, OMPEAEINTh KOHLIEHTPALUIO HOJHOW HACTOWKUM — AEHCTBUTENIBHO JIM OHA
MATUIIPOLIEHTHAs?

DTOT HECNOXKHBIA Crocod aHajIM3a XUMHKH YacTO HCHOJB3YIOT Ul ONpeNesieHus] Honma U
apyrux okucnuteneil. OH Ha3bIBAETCA ACKOPOMHOMETPHEH.

Tenepp MPUCTYNUM K PELICHHUIO HAUIEl OCHOBHOM 3aJaud — ONPEIEICHUI) KOJINYECTBA
ButamMuHa C. Konnentpauus pactBopa Hozma Ham u3BecTHa: | mn ero 5 %-Horo pacrsopa
COOTBETCTBYET 35 MI' aCKOPOMHOBOM KHCIOTHI (KCTaTH, HIMEHHO CTOJIBKO €€ CONEPKUTCS B OJHOM
Apake MOJMBUTAMUHOB).

HaynemM ¢ amnenbCMHOBOTO WM JIMMOHHOTO COKa (TOJBKO HYTO BBDKATOrO MM
koHcepupoBaHHOT0). OTMepbTe 20 M1 coka U pazdaBbTe BOmOH 10 obbema mpumepro 100 mu
Brefite HeMHOrO pacTBOpa Kpaxmaja, a 3aTeéM, Kak U paHblue, 10OaBISsIATE MO KaruisiM pacTBOP
1ioAa OO MOSIBJIEHUs YCTOWYMBOIO CHHErO OKpallMBaHWsA, HE Hcde3arouero B tedeHue 10—15 c.
[IpaBna, Temeppr B pacTBOpPE 3HAUMTENLHO MEHbIIE aCKOPOWHOBON KHCIOTBI, Y€M B OIBITE C
TabNeTKol, u Hona moiiner Ha TUTpoBaHHe Toke MeHblle. Eciam coneprxanne Buramuaa C o4eHb
MaJio, MOXET CIIyYUThCA TaK, 4To morpedyercst Bcero 1—2 karum HOAHON HACTOHKH, MPH 3TOM



Hall aHajuu3 OyJeT, KOHEYHO, OYeHb NMPUOMU3UTENbHBIM. UTOOBI pe3ynbraT Obl1 OOJiee TOUHBIM,
Hamo OO B3ATH OYEHb MHOTO COKa, JMOO pa30aBuUTh HOMHYIO HACTOMKY. XUMHKH (1a M BCe
MroOUTENN BKYCHOTO COKa) MPEnnoyTyT BTOpod myTh. Ilpu aHamu3e QpyKTOBBIX COKOB YHOOHO
pa3baBute non Bomoil B 40 pa3, mpu 31oM mosyumtcst 0,125 %-wHei pactBop, | My koToporo
cootBercTByeT 0,875 Mr ackopOmHOBO# Kucnotsl. He 3a0yapre TOJBKO, YTO TOBEPXHOCTHOE
HATsDKEHHE BOABI OOJIbIE, YeM CIHUPTA, M, CIENOBATENbHO, KAIUld BOIBI 3HAYUTEIBHO KpPYITHEE.
3HaYUT, IPUAETCS 32aHOBO MOCUUTATh OOBEM OJHOM KarlIH.

B mkonbHOM nadopaTopuu WM B XUMHYECKOM KpyXKKe TpeOyeMblil pacTBOp Homa MOXKHO
MIPUTOTOBUTH TOYHEE: 1 J1 ero nospkeH coxepxars 1,27 r iioga. Ho pacTBopuMOCTS 1i0aa B BOAE NPH
KOMHATHOHW TemnepaType oueHb Mmana (Bcero 0,3 r/11), MO3TOMYy B PacTBOp MpHUueTcs N00aBUTh
HEMHOTO Hoaua Kanus Wi Hoauaa HaTpusi, B MPUCYTCTBUH KOTOPBIX PACTBOPUMOCTD HOJla B BOJIE
CHIIbHO Bo3pacTtaer. OHA U3 3THUX COJIEH HEMPEMEHHO €CTh B allTEYHOM pacTBOpe Hoxa.

[Ipuctynum Teneppr K aHaidu3y sIOJNOK. 371€Ch MBI BCTPETHMCS C TaKUM 3aTPyIHEHHEM: B
s0M0Kax comepkuTcsi (EepMEHT acKOPOMHOKCHAA3a, B TMPUCYTCTBHU KOTOPOrO acKOpOMHOBas
KHCJIOTa OBICTPO OKHCISIETCS HA BO3AyXe. UTOOBI 3TOr0 HE MPOU30IIIIO, aHAIN3 HAaJ0 MPOBOANTD B
KHUCJIOH cpene.

TOHKMM HOXXOM W3 HEpPIKABEIOIEH CTall BBIPEKBTE W3 IMPEIBAPUTENBHO B3BEIIEHHOTO
s0noka mnpoOy B BHUAE JIOMTHKA, OT KOXYpBl 1O CepALeBHHBI C cemeukamu. Burtamun C
pacripeniesieH B TOJIIE s10JI0Ka HEPABHOMEPHO, & Mbl XOTHM CHeJIaTh aHAJIN3 He KaKOH-TO OIHOU
30HBI, a sA0JOKa B LEJOM. JTOT JIOMTUK nepeHecuTe B (dapdopoByro CTynky ¢ pasdaBieHHON
COJITHOW KHCJIOTOH W TILIATENBHO Pa3oTpuTe mecTUKoM. JloGaBbTe pacTBOpP Kpaxmasa U THTPyHTe
cMech pa3baBlIeHHBIM PAacTBOPOM moaa. Maccy mpoObl ONpee UM MO PA3HOCTH: B3BECHM SIOJIOKO
10 aHAJIN3a, LIEIUKOM, a 3aTeM elle pas, 0e3 JIOMTHKA.

Ho Towen nm mam cnoco6? Benp B coke ectb He Tonbpko ButamMuH C, HO U JApyrue
OpPraHUYeCKHEe BEINeCTBA, KOTOPbIE TOKE MOTYT pearupoBaTh ¢ HOAOM (XOTS U MEIJICHHEE, YeM
ackopOuHOBast kucnorta). M Bce ke cmoco0 mocTaTOYHO TO4YeH. BOT kakue pe3ynbTarhl ObLIH
MIOJTy4€HBI IPH OJTHOM U3 OTIPENIEICHUH.

N3 kynneHHBIX B anTeke IUIOAOB IIMIIOBHUKA MPUIOTOBUIN OTBap—25 I miuoaos Ha 0,5 1
Bozbl. [lo ogHOMY MeTony conep:kaHue BuTamuHa C, B pacdeTe Ha Cyxue TUIOJbI, COCTAaBUIIO 3,8
% (10 CIIpaBOYHBIM JAHHBIM, B CYXOM BELIECTBE TUIO/IOB IIUMOBHUKA conepkutcs 4,5 % BUTaMHHA
C), B cBexxeBbDKATOM COKe amenbcrHa Okasajock 0,05% BuTaMuHA, a B KOHCEPBUPOBAHHOM—
0,075% (mo cnipaBouHbIM maHHBIM,—0,04%). Eciu yuecTb, 9TO B pa3inu4HbBIX IJIOAAX AXKE OAHOTO
COpTa COIEepKAHNE BUTAMHMHOB, KaK MPABHJIO, KOJNEOJIETCs, TO CIEAyeT MPU3HATh, YTO METOA AaeT
IOCTaTOYHO TOJIHOE MPEACTABICHNE O cofepkanuu BuramuHa C.

Urak, BBl Hay4WINCh OBICTPO M JOBOJIBHO TOYHO ONPEAEISTh aCKOPOMHOBYIO KHCIIOTY.
Tenepr mepen BaMU OTKPBIBAETCS OTPOMHOE TOJIE JESITEIbHOCTH. MOXKHO HCCIIEIOBATh Camble
pa3Hblie PPYKTHI U ATOMBI (COK KOTOPBIX HE OKpAIIeH caM 1Mo cede B KPACHBIH LIBET); MOJKHO Y3HATD,
3aBHCHT JIU COAEP’KaHHUE BUTAMHUHA OT copTta. [IoMHHTE TONBKO, YTO PaCTBOPEHHAs aCKOpPOMHOBas
KHCJIOTA HAa BO3MIyXe OKUCISIETCS], OMBITHI HAJIO MPOBOAUTE CO CBEIKEBBIKATHIM COKOM.

Bot Heckonpko TeM i uccnenoBanuil. Halinure conmeprxanne acKOpOMHOBOH KHCIOTHI B
TOJIbKO YTO COPBAHHBIX IUIOAAX M B TEX, YTO XPAaHWIHNCh HEAENI0, Mecsl, nosroma. MHorma
TOBOPST, YTO JKEJIE3HBIM HOXKOM HEJb3sl pe3aTb PpykTel — OT 3TOoro ButamuH C paspyrraercs.
IIpoBeprTe, Tak U 3TO, MOJEPIKAB COK B kene3Hoi nocyne. (Kcratu, ecnu Bbl Oynere cpaBHUBATH
COZIepKaHNE BUTAMUHA B CBEXKEM COKE U B KOHCEPBUPOBAHHOM, TO YUTHUTE, YTO MOCICAHUNA MOXKET
conepkaTh CreluuagbHO MOOaBIEHHYIO acKOPOWHOBYIO KHCIOTY.) HakoHer, mpocieurte, Kak
MeHsieTCsl coiepkaHue BuTaMuHa C B COKE MPH €ro HarpeBaHUM M CAMU CEJNIATe U3 3TUX OIBITOB
BBIBOJIBL.

MMH/AJIb — T'OPLKHM U CIAJKUI

MuHpanb, KOTOPBIH yHOTpeOIsIt0T B MUy, OObMHO ObiBaeT ciaakuMm. Ho Bcrpeuaercs u
TOPbKHI MUHIANb, ONU3KUH PONCTBEHHHMK CJIQAKOTO0 — HX IUIOABI MO BHUAY MPAKTUYECKH
HeoTimunMbl. [IpocTo Tak, Kak opex, TOPbKHI MUHAAJb HE TIOTPBI3EIIb, HO U OH 3PS HE MPOMAaaeT.
Bo-nepBbIx, 13 HETO MOJyHarOT Macio, MPUMEHSIEMOe B MEAULIMHE, H, BO-BTOPBIX, HCIIOJB3YIOT KaK



n00aBKy B MUINEBOH MPOMBIIUIEHHOCTH, Ja W NPU JOMAIIHEH TOTOBKE. Y TOPbKOrO MHHIAJS
ropaszio cuibHee apoMat. TOT caMblil apoMaT, KOTOPBIN U HA3bIBAIOT MUHAAJIBHBIM.

OTnuuuTh TOpbKUH MHUHIATIL OT CIAAKOTO MOKHO B Ty JK€ CEKYHAYy, KakK pasrpbl3ellb
sapbiiko. Ho MblI monbiTaemMcst HalTH U xuMudeckue pasianuus. He ansg aHanutuueckux Lenei —
OTIBIT, TOXKAJTYH, CIHMIIKOM CJIOXKEH, 4TOObI MPUMEHATb €ro KaXKABIH pa3 Ui paclo3HaBaHUS
MUHZAJS, a Al TOrO, YTOOBI pa3oOpaThCss B HEKOTOPBIX JEOOOMBITHBIX MOAPOOHOCTAX U3 KU3HU
PO3OLBETHBIX, HOO K ’TOMY CEMEWCTBY U NPUHAJICIKUT MUHIAIb.

Hrak, ompiT. O4UCTUTE HECKOJBKO 3€pHBIIEK MUHAANsA, CHUMUTE C CEMsH IIJIOTHYIO
000JIOUKY M XOPOIIEHBKO pacTojkuTe ux, nobaBuB 5—10 mu Boabl IlosydeHHYIO KUIKOCTH
npoduneTpyiite, otbepute okoyio 10 kamenb QuabTpaTa U CMEIIANTe ¢ HECKOJbKUMH KarlIIMU
pazbasnennoro (mpubnusurensHo 10 %-Horo) pactBopa enkoro Hatpa. Peakuwsi cMecu NOJDKHA
OBITH LIENOYHOW, MO3TOMY AOOABIANTE paAcTBOP MIEJNOYH 1O TeX IOp, MOKAa HE MOSBHTCS
yCTOHYMBOE OKpaIIMBaHUE C pacTBOpPOM (eHospTanenHa. MOKHO MCHONB30BATh [UIS 3TOW LENU U
CaMOJENbHBbIA HHAUKATOP.

Crnenyromasi omeparusi: 100aBbTe Karull0 pacTBopa skene3Horo kymopoca FeSO4*7H,0,
Harpere cMech O KUMNEHHs, NMpopuibTpyite n mnpudaBbTe K (PUIBTPATY HECKOJBKO Kareib
COJITHOW KHUCNOTHL Terepp peakuusi cMeCH HOJDKHA OBITh KHCIOH (BHOBb NMPOBEOHNTE MPOOY C
uHaukatopoMm). M mocnenHee Baine AeiCTBHE. KalTHUTE OAHY KAaIIIO PacTBOpa XJIOPUAA Kele3a
FeCls. Bor tenepp cTaHeT siCHO, 4TO y Bac 3a MHUHIANb. Ecnn oH ObUT ClAaAKUM, TO HUYErO HE
npousoiaer. Ho ecnu OH ropekwii, TO mocie A0OaBIeHUs XJIOPUAA JKejie3a MIHOBEHHO BbIMANET
KPaCHUBBII CUHUI 0CAJIOK, 3TO — OepJIMHCKas J1a3ypb, BemecTBo coctaBa Fes[Fe(CN)s]s.

I'opekuii MUHIABL, AABIIMI KPACUBYIO LBETHYIO PEAKLUIO, COACPKUT CIOKHOE BELIECTBO,
KOTOPO€ Ha3bIBAETCs aMHUrAaduHOM. M B 3TOM e MUHAale ecTh (PepMEHT TIIMKO3HIa3a, KOTOPBIH
croco0eH pa3iaraTb aMHIIAJNH B TPHCYTCTBUM BOABI Ha Oosiee mpocThle Bemiectsa. I[locne
CJIO)KHOW IIETIOYKHM TPEBPAIIEHUH, KOTOPYIO MBI MPOCTOTHI paaAd OMyCTHM, OOpasyercs
deppormanun Hatpus Nas[Fe(CN)gs]. UMeHHO OH ¢ mocienHeil karuied XJjopuaa »Kejie3a U JaeT
Takoe SIPpKOe OKpallluBaHUE.

Ho otuero e ciankuii MUHJanb He AacT Takod peakuuu? B HeM Her amurganusa. Ho
(bepMeHT riamKo3uaas3a ecThb, U 3TUM MOXKHO BOCIIOIB30BATHCS AJIS €IIe OAHOTO OTBITA.

loppkuii MMHIAMB 3aMEHUM Ha 3TOT pa3 CIMBOBBIMH, MEPCUKOBBIMHU IUTM BUIIHEBHIMH
KOCTOUKaMU: U CJIMBA, U MEPCHUK, U BUIIHSA — TOXE U3 CeMENHCTBA PO3OLIBETHBIX, Y HUX HEMAJO
ofmero ¢ MuHAaNeM. B TOM 4ncie — aMHUriajivH B CEMEHaX,

UsBnekute ceMeHa W3 3€pHBILEK (HO TOJBKO HE TOJBEPraBIINXCS HArpeBy — 3TO HE
JOJDKHBI OBITh KOCTOYKH U3 KOMIIOTAa WJIM BapeHbsl, U3 3aMOPOKEHHBIX TUIOAOB I U3 CBEXKHX —
noxanyiicra). CmemaiTe UX MOMojaM €O CIaJKUM MUHzaneM, nodaBbTe BOAY, MPouiIbTpyiTe
JKUJIKOCTh W TMPOAOJIKANTE OIBIT, KaK C FOPbKUM MUHpaneM. Kak Tompko Bbl 100aBHTE B KOHIE
MOCIIETHIOK KAIUTIO PacTBOPa XJIOPHIA JKeje3a, BHOBb 00pa3yeTcsl CHHsISL OepIIMHCKas J1a3yphb.

AMUTIaTMH B 3TOM OIBIT€ — M3 KOCTOYEK BUIIHHU, NIEPCHUKA UM CIUBBL, a pa3pyLIaroIiHii
ero (pepMeHT — U3 CIAAKOro MUHAATS. BOT Tak, ¢ MOMOLIBIO Pa3HBIX TUIOOB, MbI TOJYYHIIH,
HAKOHEL, TOT e 3PQPEKT, YTO U C TOPHKIUM MUHAJIEM.

ITonnyTHO—BakHOE 3amMedaHue. Bpaun He COBETYIOT XpaHUTh CIMIIKOM JIOJIIO JOMAIIHHE
3aroTOBKU M3 BUIIHU M CJIUBBI, €CJIM OHU HE ObLTH cBapeHbl. Bcest omacHoCcTh — B KOocTOukax. Ilpu
NPEBPAIEHUsIX aMUTIAINHA MOTYT 00pa3oBaThCsl M BPEOHBIE Ul 3A0POBbS BEINECTBA, XOTS IS
3TOTO TpedyeTCs Moroe BpeMs (CBEXKIE KOCTOUKH Oe30TIacHBb!).

Tenepb, pa3oOpaBIIUCH YTO K Y€MY, BbI MOXKETE CMEJO JaBaTh COBETHL llepBbIli U3 HUX:
XOTsI 3TO U XJIONOTHO, JIy4lIe JJIs1 CIOKOMCTBUS yAANATh U3 IJIOJ0B KOCTOUKU. M BTOpOl: KOMIOTHI
U BapeHbs Bpela He NPUHECYT Aake C KOCTOUKaMH, IMOTOMY UTO NMpPH HAarpeBaHWUU pa3pyLIatoTCs
(bepMeHTHI, KOTOpre pasnaratoT aMuriaiuH. Ecniu xoTute, NOCTaBbTE OMNBIT C BapeHBIMU
3€pHBIIIKAMU—HUKAKONH OKPaCKU HE MOSIBUTCSL.
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IMMPUATHOE C ITOJIE3HBIM

XUMHUYECKHE OIBITHI MOXKHO CTaBUTh C Pa3sHBIMH LEISIMH. YTOOBI YIOBIETBOPHUTH
JTr0OOTBITCTBO, MPUATHO U Pa3yMHO 3aHSTh JOCYT, MPOBEPHTb HA MPAKTHKE TO, YTO M3BECTHO IO
KHUTaM. A elle B pe3yJbTaTe XMMHUYECKUX MPEBPAIICHUH MOKHO TOJYyYUTh MOJIE3HBIE — TSI Bac,
IUIS TOMA, JUTS IIKOJIbl — BEINeCTBa WJIM CMeCH BemiecTB. [IpuuemM BbI MPUrOTOBHUTE UX CBOMMH
pykamu! DT0 MOryT OBITP CaMOAENbHBIE KPACKH, WM KpacuBbld (cyrybo XHMHUYECKUN)
HOBOTOJHUH TIOAAPOK, WIIM 3HAYOK, KOTOPOTO HU Y KOTO HET...

MHorue OmbIThl M3 3TOrO pasfena (Kak, BIPOYEM, W W3 MOCIENYIOUINX) Jy4lle CTABUThH B
XHUMHYECKOM KpyxkKe. Bo-nepBbIx, coolrma mpusitHee padotaTh. Bo-BTOPBIX, MOXKHO C/EIATh HEUTO
MOJIE3HOE JUTSA INKOJIBI WK KiyOa. M HakoHeL, eClii BO3HUKHYT 3aTPYOHEHUS — C MOCTAHOBKOH
OTBITA, C TIOCYJOH WM C PEAKTUBAMI,— TO IMPEOAOJETh MX ropasfo IMpolle B KPYXKKE, HEXEIH
aoMma.

HauneM ¢ Kpacok — MacCJISIHBIX M aKBaPEJIbHBIX.

MACJISHBIE KPACKHU

Besikast macisiHast Kpacka—>3TO cMechb ONHM(pbI ¢ NMUTMEHTaMH, T. €. C KpacsIuMHu
BemecTBaMu. Kak HMX NPHUrOTOBUTH CaMOCTOSATENbHO, OyOeT paccKasaHO Jalbllie, a celdac
3aiiMeMCsi OCHOBOM MaCJISTHON KpacKu — OJTU(OI.

Pazymeercs, onudy (kak U HEKOTOPbIE MUTMEHTHI) MOKHO KyNHTb B MarazuHe. Ho mis
IOHOTO XMMHKA TaKOe peleHne OblIo Obl CIMIIKOM HEMHTepeCHBIM. ECM yXK CTaBUTB OIBITHI, TO
Hamo W oyudy MPHUTrOTOBUTH caMmocCTosATeNbHO. OIHAKO Mpekae Haao YSCHUTh, YTO OHAa COOOM
NPEACTaBIISIET.

HatypanbHyto onudy roTtoBsST Ha pacTUTENBHBIX Maciax. Takux Macel MHOXKECTBO;
HEKOTOpbIe U3 HUX CIOCOOHBI BBICHIXaTh HA BO3AyXe (JIbHAHOE, KOHOIUIAHOE). J{pyrue BBICHIXAOT
JIMIIb OTYACTH, U TIO3TOMY Ha3bIBAIOTCS MOJYBBICHIXAIOIUMH (HAMIPUMED, TIOACOTHEYHOE Macio). A
HEKOTOPbIE MacJia He BBICHIXAIOT BOBCE—OJIMBKOBOE M3 OJIMBOK, KACTOPOBOE U3 KJICIEBHUHBI.

Ho 4T0 3Ha4HT CIIOBO «BBICHIXAIOT» MPUMEHHUTENBHO K MaciaM? B HUX HEeT pacTBOpUTEINS, U
BBbICBIXaTh Bpoze Obl HeueMy. Tak OHO U €CTh, BBICBIXaHHE — TEPMUH XOTS U YCTOSIBIIUKCS, HO HE
coBceM TOuHBIA. Ha camMoMm nene macna MoOJMMEpPU3YIOTCS, WX MOJIEKYJbI CBSI3bIBAIOTCS MEXKIY
coboii, 0Opasyst TBepAbIH HEPACTBOPHUMBIN U HETUIABKHiA mojuMep. Ho 1uIst 3TOro Hy»KHO BEIIECTBO,
KOTOpOe CIIMJIO Obl BOEOUHO OTHOCUTENBHO HEOOJBIIHNE MOJIEKYJIBl Macjia. JTO BELIeCTBO—
KHCJIOPOA BO3AyXa. BOT moueMy IJIEHKa MAcisSTHOW KPackKH, HAHECEHHOH Ha W3JeNNe, BBICHIXAeT
ObicTpo. A Macno, ocraBiueecsi B OaHKe, 3arycTeBaeT JHIIb C MOBEPXHOCTH: TOJILKO OHA U
COTIPHUKACAETCS C BO3AYXOM.

Ho maxe BBICBIXarOIIME Maciia caMu 1Mo ce0e pearupyroT ¢ KHUCIOPOIOM OY€Hb MEMJICHHO, U
HaM MPUIIOCH ObI JKAATh OYEHb JOJITO, MOKA Kpacka mepectaHeT madykarb. OQHAKO 3Ty PEaKIHIo
MO>KHO 3HaYHTEIBHO YCKOPUTB, €CIIH JOOABUTh K MAcly HEMHOTO KaTajan3aropa, Te kaTtanin3aTopsl,
KOTOPBIE YCKOPSIFOT BBICBIXaHHE MACJISTHOW IJICHKU, HAa3bIBAIOT cHKKaTuBamu. OObuHas omuda —
3TO CMeCh Macia (B MOCHEIHEe BPEMSI — BCE Yallle CHHTETUYECKOT0) C CHKKATHBOM.

Hrak, 9To0sl MpUroToBUTH 0y, HAIO CMEMIATh BBICHIXAIOIIEE MACIO C CUKKaTUBOM. Ero
TAK)K€ MOYKHO KYITUTh B Mara3uHe, HO He Jy4lle JIu OyAeT NPUrOTOBUTb CHKKATUB CAMOCTOSITEIbHO
U Ha OTIBITE IPOBEPUTH €ro AeHCTBHE?

MHoOrue CUKKaTUBBI — 3TO COJIM OPTaHMYECKUX KHUCJIOT. BBl MOXKETe MPHUrOTOBHUTH TaKYHO
COJIb, JIOCTaTOYHO H3BECTHYIO — IUIABJICHBIH PE3WHAT, PE3MHATAMH HA3bIBAOT COJH KHUCIIOT,
BXOJISIIIINX B COCTAaB KAaHU(OIIH.

B dapdoposoit mocyne (a ecnu ee HeT, TO B MeTaJUIMYECKO#) Harpeite okono 50 r
kaHudomu. Temneparypa pomkHa ObiTh mnpumepHo 220—250 °C, kaHudonap mnpu Taxkol
TeMIepaType pacruiaBuTcs. B 3ToT pacninas HeOONBLUTUMH MOPLUUSMH MPH PA3MEIIMBAHUN BBEIHUTE
(C OCTOPOKHOCTBIO, HE AOTparuBasicb pykamu) S5 T Heramenod mBectu CaQO. B pesymbrare
pPeaKIUU MOJYUUTCS PE3UHAT KaJIbIUS.

Ecnun Bmecto m3BecTu B3siTh 15 T riera (okcuma ceBuHma PbQ), pacreproro B macrty ¢
JBHSHBIM MAacjoM, U A00aBIATE ero HeOONBLUINMU MOPLHUSIMH, TO 00pa3yercss APYroi CUKKaTUB—
pe3uHAT CBMHLA. | JIeT MOXXHO MOJYYHTh M3 MOPOIIKA CBUHIIA, CMEIIAHHOTO C HATPHEBOH WU



KaJIMeBOH cenuTpoil (310 pacmpocTpaHeHHble ynoOpenus). Ilpu HarpeBanum cmecu obpasyercs
okcun ceuHUa PbO xenToro mpera, Tak 4TO O XOH€ PEAKIHMH MOXHO CYAUTH MO HM3MEHEHHIO
okpacku. Korjga oHa craHeT HOCTaTOYHO MHTEHCHBHOM, NMPEKPAaTUTE HArpeB, OXJAaguTe CMECh U
obpaboraiite ee Bomod. PacTBOpuMBIH MNPOAYKTHI peakuuu MepelaAyT B pPacTBOp, a NpHU
BCTPSIXUBAHUU JIETKUH IJIET OTAEIUTCS OT TSDKEJOr0 CBHHIA, HE BCTYNMMBILErO B PEAKLUI0,— OH
ocsimer Ha nHO. Takum 00pa3oM, HaIO CIMThb B3MYYEHHYIO HEMPO3PAYHYI0 JKHUAKOCTb C OCAlKa,
PO UIBTPOBATh U BBICYLITUTH — TJIET FOTOB.

Cwmecpr xanmpomn ¢ CaO wimm PbO Hamo HarpeBaTh 1O TE€X IMOp, MOKA HE MOJIYYUTCS
onHopoaHast Macca. Ee xamnu momernailite BpeMs OT BPEMEHH Ha YHCTOE CTEKJIO, U KakK TOJIBKO
KaIljIsl OKa)KeTCsl MPO3pavyHOM, HarpeB MOXKHO MPEKPaTUTh.

Ewme onnH o4eHb pacnpoOCTpaHEHHBIN CUKKATUB — OKcHua Mapranna MnQO,. Ilomyuuts ero
MOKHO mipocto. [IpuroroBere aBa pactBopa — cyibdura Hatpust Na,SO3; U nmepMaHraHaTa Kajust
KMnO, (maprarunosku). Korna Bel cMemaeTe 5TH pacTBOPHL, B OCaJOK BBIMAAET YEPHBINA MOPOIIOK.
3710 u ecTh UCKOMBII okcua. OTPunbTpyiiTe €ro U BEICYIINTE Ha BO3AyXe 0O€3 mogorpena.

Kakoii Obl CHKKaTHB BBl HH NPHUTOTOBWIIY, JaJbHEHIINE AEHCTBHUS OyAyT OIMHAKOBBIMHU.
HobaBbre cukkatuB B Harperoe mo 150—200 °C nbHsSHOe WM KOHOIUITHOE Macio — o0a
BbIchIXaromue. OmbIT ymaercs nydine, ecnu macio padunuposanHoe. Ha 100 wacteit macia
BO3bMUTE 3—35 YacTell CHUKKAaTUBA M pPa3sMELIAlTe CMECh N0 IOJHOrO €ro pacrBopeHus. Bel
npurotoBuin onndy. JlafiTe el OCTHITh U TPOBEPHTE NEHCTBIE CHKKATHBA.

Hanecure onudy TOHKUM CJIOEM Ha CTEKJIO WIIM METAJUI, PAOM HAHECUTE TAKYIO JKE€ TUIEHKY
qucTOro Macia, 0e3 karanmsaropa. Bl Jerko oOHapykuTe, HACKOJBKO CHKKATHB YCKOPSET
BbICBIXaHHE Macia. Eciu Bbl IPUrOTOBUIIM HECKOJIBKO CUKKAaTUBOB, CPABHUTE UX aKTUBHOCTb.

Uro0bl MONYyYUTh MACHSHYK KpacKy, onudy HalO CMEMATh C MUTMEHTOM, FOTOBBIM HJIH
camoznenbHbIM. MMeliTe B BHIY, YTO MUTMEHT JOJDKEH OBITh BBICYIIEH KaK CIENyeT, pacTepT U
IIPOCEsSH Yepe3 caMoe MEJKOE CHUTO, Kakoe Bbl CMOXETe€ HAWTH, WM 4Yepe3 Mapllo, CIOKEHHYIO
BIIBOE.

K Takomy MenkomMy MOpoIKy AO0aBJISAATE MO KarusiM OJUQy, KaKABIH pa3 pasMeluBas u
pactupas ee, IOKa He MOJIy4UTCs IyCcTas OJHOPOJIHAs Macca, HalloMuHaromas kamy. PazoTpure ee
TIIATEJBHO eIle pa3 M pa3daBbTe BCE TOW k€ ONU(OH, YTOOBI OHA MPHUHSIIA T'YCTOTY OOBIYHON
MaJSIpHON Kpacku. BO3MOXHO, Balla Kpacka OKa)XeTCsl MPO3payvHOll, a 3TO Jalleko He Bceraa
xKenaTenbHO. UToOBl M30ekaTh MPO3pavHOCTH (KaK TOBOPAT CHENUATHUCTBL, 4TOOBI Kpacka Obuia
YKPBIBUCTOH), noOaBbTe K Maciy KakoW-HHOynap Oenblii nurmeHT. OH HE MOBJIUSAET Ha
OKOHYATENbHbIN LIBET KPACKH, HO JIUIINUT €€ MPO3PavyHOCTHU.

Jlaxxe ecnu BBl BCe Oynere nenaTh akKypaTHO, TMOJyYeHHAas MaclisiHas Kpacka BCE PaBHO
Oynert, moxxanyi, 4yTb-4yTh XYK€, YeM U3 Mara3uHa. 3aTO—CBOUMH PYKaMH.

IIMI'MEHTBI

IIurMeHTel eme HECKONbKO [EeCSATHIETHH Has3a] Ha3blBAIU OOBIMHO MUHEPAJIbHBIMH
Kpackamu, TIOAYEpKHBas WX IPOUCXOXKIAEHHE: MHOTHE MPUPOJHbIE THMIMEHThl MOJIydaiu
U3MEJBUEHHEM OKpAIIeHHBIX MHUHEpajoB. M cefiuac moCTymarT MOpPOI0 Tak e, OCOOCHHO eciu
Ha/10 MPUTrOTOBUTH SIPKHE, COUHBIE, CTOIMKME Kpacku A skuonucu. Ho ropasno yalie B HaIyu JHU
UCIOJIb3YIOT CUHTETUYECKHE NMUIMEHTbI — BCEBO3MOJKHBIE OKCHIBI U coiu MeTannos. Eciu ke
MUTMEHTHl UMEIOT OPraHUuYecKylo MPUPOAY, TO HUX Yallle Ha3blBAIOT KPAaCUTENSIMM, MOXKalyH,
riaBHasi 00JacTh UX MPUMEHEHHS — OKPAIINBAHUE TKAHEH.

3aiiMeMcst IPUTOTOBJICHNEM MHHEPAIbHBIX TUTMEHTOB Pa3HbIX 11BeTOB. HauneM ¢ Genoro.

B ponm Genblx MUrMEHTOB OOBIYHO BBICTYMAKOT COCAMHEHUS CBMHIA, LIMHKA W TUTAHA:
MOCNEAHNE JJIsi CAMOCTOSITENIbHOTO H3TOTOBJIEHHMS] HauMeHee AOCTYMHBL. A Jy4IIMH HCTOYHHK
CBUHLIA B JIOMAIllHEH J1adopaTOpUu — 3TO CBUHIOBAsl mpuMouka, 20%-Hblii pacTBOP OCHOBHOT'O
alierata CBHHILA, C KOTOPBIM BaM YXe IOBOAWIOCH padoTarth. Tak Kak CBUHLIOBBIC Oenmna
MPEICTABISIFOT co00# ocHOBHOM kapOonat cBuHLAa Pb(OH),COs, TO nmns ux MOJy4eHHs HAIO
NPOMNyCKaTh 4epe3 pacTBOp amerata (T. €. 4Yepe3 NPUMOUKY) AMOKCHA yriepoaa. CBHHLIOBBIE
Oenmya TpU 3TOM BbIMAAYT B ocanok. OTuipTpyiiTe €ro, nmpomMoiTe BOAOW U BhICYmHTE. B
duapTpaTe OCTaHETCs pacTBOp auerara ceuHma. Crapalitech pabotarh Tak, 4TOOBI COENUHEHUS



CBHHLIA HE MOMNaAay Ha PYKU U JIMLO, U HU B KOeM cilydae — B poT. Kpackamu, npuroToBaeHHbIMU
HAa OCHOBE TaKWX COEAMHEHUH (B TOM YHCIE U CO CBUHIIOBBIM CHKKATHBOM) 3aIpeLIaeTCsl KPaCUTh
NOCYy U JIFOOBIE IPEAMETHI, KOTOPbIE CONPUKACAIOTCS C THIIEH.

IlunkoBBIE KpackH, K KOTOPBIM MBI CeHYac MepenneM, TOKE He MpeNHAa3HA4YeHbl I
OKpAIIMBAHUSl TOCYMbL, BCE MPEOYNPEKACHUS OO0 OCTOPOKHOCTH, TOJBKO HYTO CIENAHHbIE,
OTHOCSTCS M K HUM.

HcxonHbIM BEIIECTBOM AJISI LIMHKOBBIX MUTMEHTOB OyAeT ciykuTh xjopun nuHka ZnCls.
PacTBOp €ro MOXXHO MOJYYHUTb, OMYCTUB B COJITHYIO KHCJIOTY HEMHOIO LMHKA, HEOOS3aTeNbHO
IPaHYJUPOBAHHOTO. [ OAUTCS, HATPUMED, CTAKAHYUK OT CTapol OaTtapeiiku — OH CAeNlaH U3 TOUYTH
qucTOro nuHKa. K TONy4eHHOMY pacTBOpPY OCTOPOXKHO, IO KaruisiM, 100aBIsiiTe pacTBOp
crupanbHO compl. CHawanma OH HeHTpanm3yeT HW30BITOK KHCIOTHI (BBl 3aMETUTE 3TO TIO
BCIIEHWBAHUIO), & TIOTOM BCTYIIUT B PEAKIUIO ¢ XJIOPUAOM HHHKA, oOpasyercs: kapbonat ZnCO;.
Ero Hano otdunbTpoBaTh, MPOMBITH BOJOH U MPOKAIUTH MPH TeMiepatype He Hipke 280 °C. Beime
STOM TeMIepaTypsl kKapOOHAT LIMHKA pa3jaraercs Ha Oemnbiii okeng nuHka ZnO u CO;.

Ecte eme omun Oenblii NMHKOBBIH TUTMEHT — cyiabgua uuHka ZnS. J{ns ero
NPUTOTOBIIEHHUSI HAAO TMOJYyYUTh CHadana cyib(un Hatpust Na,S. Ilpome Bcero mocTynmuTh Tak:
CWJIBHO Harpeth CcynbpuT Hatpusi Nap,SO; (ele pas HamOMHHAEM — 3TO BEIIECTBO MPOJAIOT B
¢doTomarasuHax), Torna obpasyrwoTcs nBa Bemectsa — cyibdar Na,SO4 u cynpdpun Na,S. Ham
TpeOyeTcst TONBKO BTOpOe BemecTBo. CMech Mocie OXJIAKISHHs paCTBOPUTE B BOAE U N0OOABIIsIiTE
MOHEMHOT'Y pacTBOpP XJOpHAA LIMHKA, MOJy4YeHHE KOTOPOTrO OINHCAHO B TMPEIbIAYLIEM OIBITE.
Wzberalite u30biTKa KHUCIOTHI. oOpasywoommiics Cyiabdua B Heil pacteopsiercs. [locie
(GuNbTPOBaHUS W BBICYIIMBAHMUSA BBl TOJYYUTE HEPACTBOPUMBIA cCynbdua Oenoro msera —
nopook ZnS.

Ilepeiinem k nBeTHbIM nurmeHtaM. IlonyuuM cHadana CHHE-3€IEHYIO SIPb-MEASIHKY —
CMECh OCHOBHBIX alleTaTOB MEAM.

K pactBOpy MemHOro xymopoca n100aBbT€ PacTBOpP COABL, U B OCAIOK BBINAAET OCHOBHOH
kapoonat Meau Cuz(OH),CO3. OTdunbTpyiiTe €ro, 1 OCTOPOXKHO, MO KAILISIM, 100aBbTe YKCYCHYIO
SCCEHLIMIO 710 MOJIHOTO PACTBOPEHUS OCaAKa. YTIapbTe pacTBOP Ha HEOOJBIIOM OTHE TIOYTH J0CYXa,
HE JOIMyCKash CUJIBHOTO TeperpeBa M pa3OpbI3rUBaHUS JKUAKOCTH, a 3aTeM OxJaauTe. Brimasine
CHHE-3€JICHbIe KPUCTAJUIBI OTQHIBTPYHTE U BBICYIINUTE MEXKAY JIUCTaMHU (PHIIbTPOBAILHOM Oymaru.

B kpy’kke Tako#l OMBIT Jydllle CTAaBUTh MOJ TATOH, a 0Ma He 3a0yAbTe IMOCIE OMNbITa KakK
CJIEAyeT MPOBETPUTh KOMHATY, YTOOBI HCYE3 3aIax yKCcyca.

Ilepetinem k murMeHTaM Ha OCHOBe okcupa skene3a Fe,Oz. Cypuk, mymus, oxpa, ymopa,
KOJIXOTap, BEHELIMAaHCKasl KpacHasl, aHIJIMICKasi KpacHas—BOT JajIeKO He MOJIHBIN NnepeueHb TaKux
NUTMEHTOB. B 3aBHCHMOCTH OT crioco0a Moy4eHUs! Y KPaCKHU MOTYT OBITh Pa3iIMYHbIE OTTEHKH, OT
KPacHOro 10 KOPUYHEBOTIO, a MPU CUJIbHOM HarpeBaHUU OKCHUJ JKeJie3a YepHeeT.

DTO BEWECTBO JIETKO NOJYyYUTh NPOKAJIMBaHUEM kene3Horo kymopoca FeSO4*7H,0
(cemuBOnHBIN cynb(ar xkene3a). bepure HeOOIbIINE TOPLUK KYyIOPOCA, TOTAA PA3JIOKEHUE MONIET
ObicTpee. HakanuBaiiTe Kymopoc IO TeX MOp, NMOKAa OH M3 3€JIEHOTO HE CTaHeT uepHbIM. [lpu
OXJIAKIEHUH NOJIyuuTcs KpacHblil okcua Fe;Os.

Ecnu He ymacTcst KynmuTh TOTOBBIH JKEJIE3HBIN Kynmopoc (a ero mpoaarT B XO3SIMCTBEHHBIX
MarasmHax), TO CyJib(aT eje3a HEeTPYIHO MPUIOTOBHUTH M3 0OJiee pacIpOCTPAHEHHOTO METHOIO
KyIOpOCa; OMyCTUTE B €r0 PacTBOP JKeJIe3HbIE OMUJIKH, HACTPOTaHHbIE HAMMUIIBHUKOM U IIPOMBITHIE
B OeH3nHe. Kak Tonpko rony0oii pacTBOp CTaHET 3€JeHBIM, CIEHTEe ero ¢ 0canka, NpopuiabTpyiTe u
ynapbTe focyxa. Bbl mosyuuTe He UUCTBIM JKEJIEe3HBIM KyNopoc, MOTOMY 4YTO JKejle30 YaCTUYHO
OKHCJIMTCS KUCIOPOJOM BO3/yXa, OJTHAKO Ha PE3yJbTaT OMbITa 3TO HE MOBJIUSET.

Kopuunessiii ruapokcun skene3a Fe(OH); BbI moyduTe U3 pacTBOpPA JKEJIE3HOro Kymopoca,
B KOTOPBIH 100aBJIEH PacTBOP €AKOrO HAaTpa, MPUTOTOBJICHHOTO U3 CTHPAIBHOW CONBI U TalleHOH
U3BECTH, Kak Obw1o omucaHo B riaBe «OJoBO U cBUHeI». Paboras ¢ moObIMH ImeIOYaMu, He
3a0piBaiiTe 00 ocropokHocTu! B pesynmbprare peakuuu B OCAaIOK BBINAAET THIPOKCHA JKee3a
Fe(OH),. o tpebyemoro Ham ruapokcuna Fe(OH)s oOH Jerko OKHCISETCS TEePOKCHIOM
(TIepeKnchi0) BOAOPOAA, a €CIIH BPEMs TEPIHUT, TO MPOCTO KUCIOPOAOM BO3IyXa MPH XPaHEHUH B



OTKpbITONH cKisiHKe. (Ocaok KOPUYHEBOIO LiBeTa OTAENUTE U BBICYIIUTE IMPH KOMHATHOMN
TeMIepaType.

[Ilnpoko M3BECTHBIM CUHUN MUTMEHT HAa OCHOBE Kejie3a — OepimHCKas nasypb. s ee
NPUTOTOBJIEHUSI HyXXHA COJb TPEXBAJICHTHOTO >kejne3a. BOT kak ee MOXHO MOJy4MThb!
CBEIKEOCAXKACHHBIM THAPOKCUA “KeJle3a, MPUTOTOBJICHHBIH B MPEABIAYLIEM OIBITE, PACTBOPUTE B
COJITHON KHCJOTE (MOXHO B Pa30aBJICHHOH, anTEYHON) MIJIH, YTO HECKOJBKO XYK€, B YKCYCHOH
3CCEHLIMH, W CMeIlaiTe ¢ pacTBOpoM (peppoumanuna kanus (TOJ HA3BAHUEM JKENTOH KPOBSHON
COJIM 3TO BEIECTBO MPOMAIOT B poToMarasnHax). MrHOBEHHO oOpa3yeTcsi CHHUN 0CaOK 3HAKOMOKH
BaMm OepnuHckoit nasypu: Fes[Fe(CN)g]3. Drta peakuuss O4YeHb YYBCTBUTENbHA, €€ YacTo
UCTIOJIB3YIOT 7151 OOHAPY)KEHHUS B PACTBOPE NOHOB TPEXBAJICHTHOTO XKeJe3a.

JKentelli OKCHA CBUHLA — TIJIE€T, HA OCHOBE KOTOPOrO Bbl T'OTOBUJIM CHUKKATHB, MOXHO
BBOJAUTh B KPAacKy M KakK IMUTMEHT. A YTOOBI MOJYYHTb SIPKO-KPACHBIH CBUHLOBBIA CYpHK,
cMemaHHbIi okcua cBUHLA Pb304, TOCTATOUHO HArpeTh Ha BO3AyXe paHee MPUTOTOBJICHHBIN TJIET.
TOHKOCTB, OTHAKO, B TOM, YTO PEAKLUs OKHCIeHUs1 oOpaTtuma, U mpu Temreparype Boime 500 °C
CYpHK BHOBb IIpE€BpallaeTcsl B IJeT. 3Ha4UT, Hy)XKHa TeMIleparypa Heckosbko Huke 500 °C, HO
HEHAMHOTO, WHA4e peakius BooOme He moiaer. Bpsa nu y Bac ecTh MOAXOASIIUNA TEPMOMETP.
ITosTOMY MOJIOKUTE PAIOM € MPOKAIMBAEMBIM IJIETOM KYCOUYKM CBUHLA M LIMHKA. MIX TeMmnepaTypel
nmaBnenns cooterctenHo 327 u 420 °C, sror VMHTEPBAJ BIIOJHE MPUEMIIEM IJIsl IOJYYEHUS
cypuka. IToHATHO, YTO BO BpeMsI OIIbITa CBUHEL AOJIKEH OBITh PACIIABJICHHBIM, a IUHK TBEPABIM.

UepHblii MUrMEHT—3TO 00bIYHAS caka. BOT oauH 13 crnmoco0oB MoyydeHnst XOpoIei Caxy,
NPUTOOHON MJIsl M3TOTOBJEHMs Kpacku. HampaBbre muamsi mapapmHOBOH CBEYM Ha XOJOIHBIN
MaCCHUBHBIH TpeMeET, pazymeeTcsi, Heroprounii. OOpa3yromuiicss YepHbIi HAJIET BpeMst OT BPEMEHU
cockpebaiite, B Takux ycnoBusx mnapauH Cropaer He IMOJHOCTBIO W HApsAy € AUOKCHIAOM
yraepona CO, oOpasyeTcst 3JIeMeHTapHBIN yriepoa — caxa.

B 3akmoueHue mnonydyuM 3eseHble NUTMeHThl. (CHauana TeMHO-3€JIeHBbIM OKCHI XpoMa
Cr;,0s3. Kak Bbl MOMHHTE U3 OMNBITOB C OKHUCIEHHEM — BOCCTAHOBJIEHMEM, MHOTHME COEIHUHEHUs
XpOMa SIPKO OKpALIEHBbl, TO3TOMY MX YaCTO UCMOJB3YIOT B Ka4€CTBE MUTMEHTOB, OAHAKO JIULIb AJIs
TEX KPacoK, KOTOPbIE€ HE COMPUKACAKOTCS C MULIEH.

Bbynem BHOBB ncxonuTh U3 duxpomara kajiaus KoCryO7, caMoro mocTymHOro u3 CoeAnHEHHH
xpoMa. CMelnaiiTe ero ¢ akTUBHBIM yTIJIEM WIH C CEPOH U TLIATENBHO Pa30TPUTE CMECh B CTYIIKE, a
3ateM, B3sB He Oosiee 2 T CMeCH, CHIIbHO e€ HarpeiTe B (GpaphopoBOH MIN METAITMYECKON MOCyAe
(kxorma BemIeCTB B3ATO MHOTO, PEakLus UAeT cauikoM OypHO). Oxnaaure cMech, IPOMOKTE ee
HECKOJIBKO pa3 BoAol u ordubTpyiire, Ocrapmmiics Ha GUIBTPEe TEMHO-3€JCHBIA OKCHUI XpOMa
BBICYIINTE.

EcTb 1 npyrue crnocoObl mosiydeHnst 3TOro MATMEHTA, HalpuMep, HarpeBaHueM Ouxpomara
aMMOHHUSl WJIM CMeCH OuxXpoMaTa Kalusli C XJOPUAOM aMMOHHs (Hamateipem). Ilpumure BO
BHHUMaHHE, YTO OKCHUJ XpOMa, MOJy4daeMblil B TAKUX PEaKLUSIX, HAXOIUT MPUMEHEHHE He TOJBKO
KaK 3€JIEHbI NMUTMEHT, HO M B KayeCTBE TOHKOro abpasWBHOIO Marepuaja, OJHOTO U3 CaMBbIX
ayamux. OH BXOIUT B COCTaB MHOTHX OCO0O TOHKHX MOJHPOBANBHBIX IMACT, HAMpPUMEp, IS
TOBOJAKH JIUH3 U 3€PKaJl ONTHYECKUX MTPHOOPOB.

Hakonen, spko-zeneHbli NHUIMEHT «U3YMPYIHBIH 3€NeHblil», ruapokcun xpoma. Ot
OOBIYHOTO CEPOTO THUAPOKCHIAA TOTO K€ COCTaBAa OH OTJIMYAETCSl TE€M, YTO COCTOMT M3 Ooiee
KPYIHBIX YaCTHULI.

CrraBeTe OMXpOMAT KalMsl C anTeuHOW OOPHOHN KUCIOTOH B JkeJe3HOH Jokke. Harpesarhb
HAZI0 IO KPaCHOTO KaJICHUs JKeje3a, JIOKKY HeoOXoauMmo aepskath muniamu. [locie oxnaxneHus
obpaboraiite 1uaB Bomod M mpoduieTpyiite. Bel yOemurech, YTO LBET BeLleCTBA M BIPSMb
WU3YMPYIHO-3€JICHBIN.

ITonyuuB NOUrMEeHTHI B JOCTaTOYHOM KOJIMYECTBE, MWCIBITaliTe HX, KaK CIHCAaHO B
npeabIAYIIEeH I1aBe, B COCTaBe MACISTHBIX KpacoK. Mim kakux-1u0o APYrux, MOKYMHBIX, 100aBIss
CaMOZENbHBINA MUTMEHT B O€JIyI0 KpacKy MO0 CHHTETHYECKYIO HMAJTb.

AKBAPEJIbHBIE KPACKH
B crapbix KHMrax 4acTto BCTPEYAKOTCS HA3BaHUS 3K30THYECKMX KPACUTENeH: KPacHBIN



CaHIaJ, KBEPLUUTPOH, KAPMHH, CEMHUs, KaMIlelleBoe NepeBO... HekoToprle M3 3THX KpacuTenei
NPUMEHSIOT W TIOHbIHE, HO B OYeHb HEOONBIIUX KOJUYECTBAX, TIJIABHBIM 00pa3oM I
MPUTOTOBIIEHHS XYIOKECTBEHHBIX KpPacoK. Benb mpupomHble KpacHTENW € TaKUMH KPaCHBBIMU
HA3BAHUSIMH TOJIyYalOT M3 PACTEHWH W KMBOTHBIX, & 3TO, KaK Bbl IIOHUMAETE, OPOTO M CIIOXKHO.
3aTo HaTypaJbHbIE KPACALINE BEIIECTBA OYSHb SPKH, TPOYHBI, CBETOCTONHKH.

JlrobomnbiTHO ObLTO OBl TpOBepuTh. HO Kakum oOpasom? KammerneBoe nepeBo pacTeT B
HOxHoit Amepuke, canman — B MOxHON Asum, cenuio AOOBIBAIOT M3 KapakaTHL, KapMHH—U3
KOIIEHWIN (KPOIIEYHBIX HACEKOMBIX). ..

U Bce e moayduTh NPUPOAHBIC KPACUTENHN JaKe B JOMAIIHUX YCJIOBHUSX, NaXKe B CPEIHEH
MIOJIOCE HAIIeH CTPaHbl BIIOJHE BO3MOXKHO. M B MPUBBIYHBIX ISl HAC PACTEHUSX €CTh Kpacsllue
BEIIIECTBA, MyCTh HE TaKWe SIPKHE M HE Takue croiikue. Hamm mpenku 4acto MMH MOJIb30BAJIHCH.
ITonpoOyeM u MBI W3BJIEYb KpPACHTEIM M3 PACTEHMH, a NOTOM Ha WX OCHOBE MPUIOTOBHM
BOJIOPACTBOPHMBIE KPAaCKH, MU3BECTHBIE BCEM KakK akBapeibHble. ECTECTBEHHO, YTO KpacHUTEINH,
KOTOpPBIE MBI OyZieM NOOMBAaTh, JOJDKHBI XOPOIIO PACTBOPSTHCS B BOAE.

Bce xpacurenu Oynem roToBUTb OZHHUM H TEM XK€ CIMOCOOOM: M3MEIbUHUM PACTEHUS WU
Kakne-JIn00 MX 4acTH M OyAeM IOJITO KUIATUTb B BOJE, YTOOBI MOJYYMIICS KOHLIEHTPUPOBAHHBIN
otrBap. OH H0JrKeH ObITh JOCTATOYHO T'yCThIM. M3BneKarh CyXo#l KpacHTeNIb HaM He MoTpedyercs
— BCE PAaBHO BEIb HaM MPEICTOUT TOTOBUTH BOJAOPACTBOPUMYIO KPACKYy.

OueHp BaxxHOE 3aMedaHue: OepHUTe TOJBKO T€ PACTEHHs, KOTOpBIE Pa3pelieHo coOuparb
TaM, T7ie Bbl )KMBETE, HU B KOEM CIlydae HE PBHUTE PAaCTEHUs, B3SThIE IO OXpaHy B Baiel obmactu
wii pecniyonuke. M B moOom ciydae, uToObl HE HAHOCHTH Bpena NMPUPOIE, OTPAHUYBTE HYUCIIO
COOpaHHBIX PaCTEHUI 10 MUHIMYyMa.

Haunem ¢ kpacHoro kpacutens. Ero MoxHO mojyuntb u3 cTebiisi 3Bepodost (oTBap HAIO
MOJKUCIIUTD) WM U3 KOPHS MOAMApEHHUKa, BO3MOXKHO, BBl HE 3HAaeTe, KaK BBITJLIIAT Ha3BAaHHbBIE
pactenus. B TakoM ciydae MOCOBETYHTECH C yduTeNieM OHOJoruu Jud0 BO3bMHTE B OUONIHOTEKE
KakOH-mu00 CIIPaBOYHMK WJIM ONPEACTHNTENb PACTEHHI, B HUX, KaK MPABUJIO, NAIOTCS U OTHCAHUS
pacTeHul, U UX PUCYHKH.

OJNBXOBYIO KOPY MOJIOKUTE B BOAY HA HECKOJIBKO AHEH, a MIOTOM NPUTrOTOBBTE OTBap. BHOBD
y Bac MOJIyYUTCS KPacHbIN Kpacutenb. Ero MOJKHO M3BJIeUb TAK)XKE U3 KOPHEH KOHCKOTO IIaBest, HO
B 3TOM ciy4ae He 3a0yabre mpuOaBUTh K TOTOBOMY OTBapy HEMHOTO aFOMHHHEBBIX KBAaCLIOB —
HHaue [BeT OyIeT TYCKJIbIM.

U3 KopHe#ll M3BECTHOro pacTteHus naeBsicuia (OH, Kak U 3BepoOOH, OTHOCHTCA K
JIEKapCTBEHHBIM TpPaBaM) MOXKHO TOJYYHUTb CHHMH Kpacurene. JlJif 3TOro KOpHM HAaJ0 CHavana
NOJIePKaTh B HAILIATBIPHOM CIHPTE — BOJHOM pacTBope ammuaka. CUHHMIA KpacuTeNb MOXKHO
IOOBITh TAK)KE M3 [IBETOB JKHBOKOCTH M KOPHEH NTHUbEH IPeUUIIKH.

Kpacurenr 3ei1eHOro LBeTa UW3BIEKAIOT W3 JIMCTHEB TPWIMCTHHKA (TOXE, KCTaTH,
JIeKapCTBEHHAs TpaBa). He Takol spKuii, HO TeM HE MEHEee KPACUBBIN CepO-3€JICHBIH KPAaCUTEINb BbI
noOyznere w3 JHCTbEB M cTeONell MaH)XXETKH, Nepen MPUIOTOBJIEHHEM OTBapa HMX HEOOXOIMMO
TIIATEIBHO U3MENbYHTh.

JKenTeiii kpacuTeNnb MAIOT MHOTHE pACTeHHs: JPOK KPACWIbHBIH, OpelTHUK (Kopa),
OJIbXOBUHAS KpylIuHa (KOpa, JIUCTbsA, SIrOAbl), moaMapeHHuK (uBersl). U3 miomos OapOapuca
MIOJTy9aeTCsl JKENThIN KPACUTENb C IMMOHHBIM OTTEHKOM.

Ecnu oTBapuTh B BOAE CyXYyK KOXYPY PEemuUaToro JykKa, TO MOJy4aeTcsl KOPUIHEBBIN
KPacUTENIb Pa3HBIX OTTEHKOB — OT IOYTH JKEJITOr0 A0 TEMHO-KOpH4YHeBOro. [[pyroii mcTouHUK
TAKOTO KPaCHUTEIsI — Cyxasi KOpa KOCTepa.

Sroapl YEPHUKH U €KEBUKH, KaK HETPYAHO AOranaThCs, CONEpKaT (PHONIETOBBIN KPaCHUTENb.
OH He O4YeHb CTOEK, HO BIIOJIHE MOXKET NMPHUTOIUTHCS U aKBapEJbHBIX KPacok. A u3 crebneil u
JMCTHEB YHCTOTENA YAACTCS U3BJIEUb KPACUTENb OPAHKEBOTO I[BETA.

A Kak MOJy4HuTh YepHBIH MUrMeHT? Bo-mepBbIX, IIst STOr0 MOJKHO MPUTOTOBHTH OTBAp U3
siro v KopHel BopoHa. Ho ecth u npyroii crnocod, 6oee mpocToii: 100aBUTH KeJNe3HBIH Kymopoc
K OJHOMY M3 TOJYYEHHBbIX paHee OTBapoB. llourm Bce Hamm OTBapbl conepkar AyOWIIbHBbIE
BEIIECTBA THIA TaHWHA (BCIIOMHHUTE OMBITHI C YaeM), U B MPHUCYTCTBHH COJEH IBYXBAJEHTHOTO



JKeJIe3a OHU CTAHOBSITCS YePHBIMU.

Brl 3amacnuch AOCTATOUHBIM KOJMYECTBOM TIyCTBIX pasHOLBETHbIX oTBapoB? Torma
MPUCTYNHUM K I'JIJABHOMY—M3IOTOBJICHUIO aKBApEJIbHONW Kpacku. I aBHBIE €€ COCTaBHBIE YaCcTH —
KPacUTENb U BOAA, HO €CTh M Ipyrue o0s3aTeNbHble KOMIOHEHTHI. [Ipekae Bcero, Takue BELeCTBa,
KOTOPBIE CKPEIUBIIOT KPacKy ¢ Oymaroi, HarpuMep ryMmMuapaduk Win ApeBECHbIE KIIeH—BEIIEeCTBA
C MOBBILIEHHON JIMNKOCTBIO. Jlanee, HyKHBI BA3KHE BELIECTBA, OHU MTOMELIAKOT KPACKe PaCTEKaThCs
no Oymare, 3aCTaBsT €€ JI€Yb POBHBIM CJIOEM; XOPOIIM ISl 3TOrO MeH, NaTroka, rimuepuH. U
nocnenHsas no0aBka — AHTHCENTHK W Ae3MH(PHUHMpYIOIee BelecTBo. Benp Mbl uMeeM neno ¢
BEIIECTBAMHU  PACTUTEIBHOIO MNPOUCXOXKACHMS, a HX HaA0 3allMIlaTb OT ACHCTBHUA
MUKPOOPTraHU3MOB (IIJIECHEBBIX TI'PUOKOB, KOTOpBIE HEMPEMEHHO 3aXOTAT IHUTAThCS HAIIUMHU
KpacKaMu).

Ecnu y Bac Her rymmmapaduka, TO B KaueCTBE KJESINEro BEINeCTBA JIy4Ile BCETO B3STh
BUIITHEBBIM WJIM CIIMBOBBIN KJICH, HATEKU HA CTBOJIAX, KOTOPBIE MOXKHO COOpaTh MPsiMO C IEPEBHEB
— uM 3T0 He BO Bpen. IlpaBnma, Takoil kiel (roBopsi TOUHee,—KaMeNb) B BOJE PACTBOPSIETCS C
TPYZAOM, HO €Ci JOOaBUTh HEMHOT'O KHCJIOTBI, TO PACTBOPEHHE MOWAET 3HAUUTEIBHO OBICTpEe.

JInst Kpack Kak[IOro IL[BETa MPUTOTOBBTE S—7 MJI KJIEEBOro pacTBopa mpuMmepHo 50%-Hoit
KoHLeHTpauuu. CMeniaiite ero ¢ paBHbIM KOJMYECTBOM TIJIMLIEPUHA WU K€ NPUMEPHO BTpOE
MEHBIIUM KOJHYECTBOM MeJa. AHTHCENTHKOM OyaeT ciyXuTh (eHou, ero 5 %-Hblil pacTBOp MOJ
Ha3BaHUEM «KapOOJIOBasi KHCJIOTa» €CTh B amnTeKax. JTOro BeI[eCTBa HY)XXKHO OYEHb Mallo,
OyKBaJbHO HECKOJIBKO KaIeb.

Bce kommoneHTr! Oyayiueii kpacku cMeraiite. OCHOBa Kpackd rOTOBA, HET TOJIBKO CaMOro
BAXXHOTO — Kpacutens. JloOaBisiiTe ero B MOCIEAHIO OYepeb B BUAE TYCTOTO OTBapa, B3sIB €ro
MIPUMEPHO CTOJIBKO K€, CKOJIBKO y BaC MOJYYHJIOCh OCHOBBI JJIs1 KPACKH.

Bort, cobctBenHo, u Bes mpouenypa. Bo3MOXHO, BBl yIMBJIEHBI, OTYETO Kpacka IMOJy4nsIach
HE TBepAas — B MarasuHax ee MNpoJaroT B IuMTKax. OAHAKO XYAOXXHUKU MOJb3YIOTCA U
MOJTY>KHIKUMH aKBapeJIbHBIMU KpackaMu, B TIOOMKax. [10 KOHCHCTEHIINH OHM KaK pa3 HAIIOMHHAIOT
T€ PA3HOLIBETHBIE KPACKH, KOTOPBIE BBl TOJIBKO YTO MPUTOTOBUIIH.

Ecnu BeI cobupaeTech XpaHUTh CBOM KPAacKH, OOS3aTENBHO MepesieliTe nxX B KaKue-HUOYIb
CKJISIHKH, IJIOTHO 3aKPBIBAIOLINECS IMOJU3TUICHOBBIMUA NMPOOKaMH, B MPOTUBHOM Cllydae KPacKH
CKOPO BBICOXHYT. A paboTaTh MMM HagO TaK K€, KaK M BCAKAMH JAPYTHMH aKBapeIbHBIMHU
KpacKaMHy: MsTKasi KUCThb, IJIOTHas Oymara... Bripodem, cpean IOHBIX XMMHUKOB HaBEPHSKA €CThb U
FOHBIE XYIOXKHUKHU.

[Ipexne yem mepeiT K HOBOU TeMe, JaluM ellle OJUH COBET: MOMPOOYyHTEe OKPAaCUTh TKAHb.
Benp B crapuHy OOJBINYIO YacTh PACTUTENBHBIX KpacuTeNed HCIOJIb30BAIA WMEHHO U 3TOU
nenu. JIoroBopuMcsl TOJBKO BOT O U€M: HE KJIQJUTE B KPACHUJIBHYIO BaHHY (& €0 MOXKET CIYKUThb
MHUCKa WIN Ta3) Xopomwne Bemu. lloskcnepuMeHTHpyiTe CHavyala ¢ KyCOYKaMH 4YHUCTOH Oenoi
TKaHU WK NPsDKA. M TOJIBKO B TOM cily4ae, €Ciii Bbl yOEAUTECh, YTO OMBIT MPOXOAUT YCIEIIHO,

Oepute Kakyr-1uOO Bellb — O0Os3aTENIbBHO W3 TEX K€ BOJIOKOH, HA KOTOPBIX BBl CTaBHIIU
JKCIIEPUMEHT.
Ilepen okpackoil TKaHb, KaK MPaBWIO, TPeOyeTcsl MPOTPABUTh — MOAEPIKATH B TOpSIYEM

pacTBOope KakOH-muOO CoNM; AN 3TOH LeM 4YacTo OepyT pacTBOP AIOMOKAIMEBBIX KBACLOB.
ITomepxaB TKaHb WM TPSDKY B MPOTPaBE HECKOJbKO MHHYT, ONMYCTHTE €€ B OTBAp KPACHTEIs,
NPEABAPUTENLHO MPOLEKEHHBIA Yepe3 MapJilo, M KUISATUTE B HEM. TOYHOrO COBETA, HACKOJBKO
KPETKHUM JIOJDKEH ObITh OTBAp, aTh, K COJKAJICHHUIO, HENIb3s, IIOTOMY YTO JIBA BHEIIHE OJMHAKOBBIX
pacTeHst MOTYT COAEP KaTh Pa3HbIe KOJINYECTBA KPACSIIEro BEIlecTBa. Tak YTO KOHLEHTPALUIO U
BpeMst 00pabOTKH MPUAETCS MOAOUPATD OIBITHBIM IyTEM.

HazoBeM HECKOJIBKO pacTeHHH, U3 KOTOPBIX MOYKHO TOJYYUTh HETJIOXHE KPACSIINe OTBAPHI
11t TKaHU. HayHeM ¢ ynmoMuHaBIIEHCs yke JYKOBOH LIeNyXdu. B ee oTBape TKaHb CTaHET >KeJTO-
KPAaCHOM, eCIM NMPOTPaBUTh €€ KBACLAMH, M 3€JICHOW, €CIIH MPOTPABHUThH KEJE3HBIM KYIIOPOCOM.
JIykoBYyIO HIENyXy UCIIOIB30BAJH C JABHUX BPEMEH AJISl KPALIeHHs [IEPCTH U JIbHA.

U3 nuctbeB u crebnelt kapTodens Toke MOXKHO MPUTOTOBUTh KpacuTeb. MIX oTBap okpacut
TKaHb B JIMMOHHBIN I[BET, €CJIM TKaHb 3apaHee oOpadoTaHa pacTBOPOM KaKOH-IMOO CONM OJioBa. A



OTBap KOPHSI PEBEHs MPUAACT TKAHU, IPOTPABJICHHOW PACTBOPOM KEJIE3HOTO Kynopoca, OOJNOTHBIN
LIBET.

Jlns okpaliMBaHMsl LIEPCTH MOKHO MCMOJIb30BaTh U OTBApbl U3 KOPbI IepeBbeB. Tak, kopa
OJIbXU OKPACHT LIEPCTh B TEMHO-KPACHBIN LBET, KOpPa sICEH — B CUHUH. JlpeBecruHa TUKON rpymu
COIEPKUT KOPUYHEBBIH KpacuTenb (LIEpCTh Mepen KpalleHHeM Hano MPOTPAaBUTb B BOIHOM
pacTBope Kakoh-1ubo conmu BucMyTa). B mucThsix Oepesnl eCTh Cepo-3€JIeHbIH KpacuTeb, MpaBaa,
OH He OYeHb (P PeKTeH.

B Obutble BpeMeHa penko, HO BCE JK€ KPACHJIM IIEPCTh PacTBOPOM KOde, TOJNBKO CBHIPOTro,
9TOOBI MOJNYYUTH 3€JeHbIH 1BeT. OnpoOyiTe U 3TOT KpacUTeNb, OJaro ChIpbIX KO(EHHBIX 3epeH
HY>KHO COBCEM HEMHOTO. VX Hamo pa3MoJIOTh U OTBAPUTH C JOOABKOW CTUPALHOU COMABI, a IIEPCTh
nepes TeM, Kak NorpyskaTh €€ B OTBap, IPOTPABUTE B TOPsiU€M PacTBOPE KBACLOB.

Ecnu 3710 3aHsATHE mpUAETCs BaM MO BKYCy, INPOBEpPbTE CaMH Kpacsilee AeHCTBUE APYTHUX
pacTeHuil B COYETAaHUH C Pa3HBIMH MpoTpaBamMu. He MCKIIIOYeHO, YTO BBl OOHAPYKUTE KaKoe-InO0
HEM3BECTHOE UJIM COBEPIICHHO 3a0BITOE COYETAHUE, U OKPACcKa OKAXKETCSl HA PEIKOCTh KPACHBOH.

CPEACTBO OT P2XKABUMHbBI

U3 crebneli, KOpbl, IJIOAOB M JINCTHEB TMOJIYHYAIOT HE TOJBKO KPACHUTENH, HO U HECATKU
APYrux MoJie3HbIX BellecTB. Kak HU yauMBUTENIbHO, PacTeHMsl COAepkKaT M Takue OpraHUuyYecKue
COEIMHEHHS, KOTOPBIE CIIOCOOHBI ITPEIOXPAHUTD METAI OT KOPPO3HUHL.

IIpencraBere cebe, YTO TPOMO3AKYIO CTAJbHYIO JeTallb HEOOXOOMMO OYHCTUTH OT
pxkaBunHBL. He Teperh ke ee HaXKOayHOW IOKYpKOH. 3HAYMT, HYXXEH XUMHUUYECKHUH Crocod,
HampuMep, TpaByieHHe KucioTod. Ho ecnum omycTHTh neTanp B PacTBOP KakOH-IMOO KHCIIOTHI,
yIAJSIIOINEH pKaBYMHY, TO HEU30€KHO PACTBOPHUTCS M HacTh METala — Kak ero yoepexxeusb OT
KOHTAaKTa C KUCJIOTOH?

OTBer siCeH: HY)XEH pPacTBOpP, KOTOPBIA yramsa Obl pikaBuMHY, HO HE TPOTrall CaMoro
Metanja. Takue TpaBUIIbHbBIE PACTBOPHI JABHO YK€ IMPUMEHSIOT Ha npakTuke. [loMMMO KHCIOTHI, B
HUX BXOJHUT €Il OJHA BaxkHasi JOOaBKa — MHTHOUTOP KOPPO3UU. ITO TAKOE BEIIECTBO, KOTOPOE
PE3KO 3aMelysieT PacTBOPEHHE METajlla, HO IMOYTH HE MEIIAET PaCTBOPSATHCS €ro OKCHAAM H
TUJIPOKCHAM, T. €. IPOAYKTaM KOPPO3HUH.

Te wHrUOUTOPHL, KOTOpBIE NPUMEHSIOT Ha 3aBOJAX, IOJYYEHbl IPEUMYIIECTBEHHO
cuHTeTHueckuM nyTeM. Cpeau HUX TeKCaMEeTHJIEHTETPaMMH, B alTeKkax ero MpoAaroT U MOJ
Ha3BaHHEM «ypoTpornuH». Eciu mocraBuTh napajulebHbIM ONbIT — J1Ba OJWHAKOBBIX JKEJIE3HBIX
npeaMeTa MOJIOXKHUTh B ABE MPOOHPKU CO cabbIM PacTBOPOM COJISTHOHM KHCIIOTHI, IPUYEM 3apaHee
n00aBUTh B OJIHY HEMHOTO PACTOJIUEHHOTO YPOTPOIMHA, TO PAa3HHIy BCKOPE MOYKHO 3aMETHTh U
HEBOOPYKEHHBIM IJIa30M: B POOUpPKE C HHTHOUTOPOM pPacTBOpeHHe MeTauia OyeT UATH HAMHOTO
MeEJJICHHEE.

Ho ™mbI cobupanuce u3BneKarb MHTHOUTOPBI KOPPO3UH U3 PACTeHUH. DTHM celdac |
3aliMeMCsl.

W3 nukopacTyliux pacTeHMM Mg HAIIMX OIbITOB MOJOHAYT YHCTOTEN, XOXJaTKa U
ObIMAHKa M3 CEMENCTBA MAKOBBIX, aJIT€H JIEKAPCTBEHHBbIH M3 CEMENHCTBA MAaJlbBOBBIX U
TBICSYEINCTHUK U3 CEMEMCTBA CIOKHOLBETHBIX, HAM MOHAAO0SITCS UX JIUCThSI U CTEOIH. 3aMeThTe,
YTO MHOTHE U3 3THUX PACTEHHMH B CyXOM BHJE ObIBalOT B anmTekax. [yl OMBITOB HY)KHO HECKOJIBKO
SK3eMILISIPOB pactenuil. Ilpenynpexnenust o GepekHOM OTHOIIEHHH K TPUPOAE OCTAIOTCS B CUJIE,
PaBHO KaK U MPEIIOKEHNE TIOCOBETOBATHCS C YUUTENEM OMOJIOTMH MITH 3aMaCTUCh OTIPENEIUTENEeM
pacTeHuil.

JIns u3BnedeHus THrHOUTOPOB MOJKHO B3SITh M HEKOTOPBIE KYJIBTYpPHBIE PACTEHHSI — 3TO,
nokanyi, mpoie. ['omsarcs s onbITOB JUCThS U cTeOnu kapTodens u moMunopos. EcTe cMbich
MOJIOK1aTh, TIOKA CO3PEET YPOsKal U B3SITh JUIsl SKCIIEPUMEHTOB HEHY>KHBIE YK€ OCTaTKH PacTeHUIL.

JlucTes u cTeOnu TUKOPACTYIIMX WM IOMAIIHUX PACTEHUH M3MENbYUTE HOKOM U 3aJeiiTe
cmabbiM, KOHLEHTpauuel He Oosee 5%, pacTBOPOM COJISIHON KHUCIOTBHL ECIN BbI MONB3yeTECh
anTEeYHON COJITHOM KHCJIOTOH, TO pa3baBbre ee BOAOH mpuMepHO BraBoe. OCTaBbTE 3aIUTYIO
pPacTBOPOM MAacCy Ha HECKOJIBKO JHEH B 3aKPBITOH MOCye, YTOOBI SKCTPAKLIHS MPOIIIAa KaK MOXKHO
NIOJTHEE; HEIENH, BO BCSKOM Cilydae, HOJDKHO XBaTuTh. Korma skcTpakt OyneT rotoB, COCTaBbTE



TPaBUJIbHBIH pPacTBOp AJIA MpopkaBeBLIMX neTajeil. Ecniu pkaBuuMHBI OYEHb MHOTO, TO COCTaB
pactBopa (mist ymobctBa—rmo oObeMmy) OymerT TakuMm: Ha S5 wyacteid skcrpakta—40 yacrei
KOHLICHTPUPOBAHHOM COJITHON KUCJIOTHI U 75 vacTel BoAbl. Ecnu ske pkaBYMHBI HE OY€Hb MHOTO,
TO Hano B34ATh 10 4vactel dkcTpakTa W npumepHO 20 4HacTel KHUCIOTHI, KOJIMYECTBO BOABI TOXKE
MO>KHO HEMHOI'O YBEJIUUHTb.

B Takue pacTBOpBI Bbl MOKETE€ MOTpyKaTh 3apkaBeBliue aeTand. OHU JOBOJBHO CKOPO
CTaHyT OnecTsmuMu, OyATO HOBEHbKHE, a METAUI ¢ HUX IOYTH HE TMepeHaeT B TPaBHJIbHBIN
pacTBop.

Ho 4ro e 3a BemecTBa B pAacTEHHUSX, KOTOpBIC, KaK OOHAPYXKHIOCH, TaK XOPOLIO
3aIMIIAIOT MeTajul OT KOPpPOo3uHU? DTO KOMIUIEKC COEAVNHEHMM — alKaJOMJbl, NOJUCAXapHIbI,
Oenmku, CIU3UCTbIe W AyOWJIbHBIE BellecTBa. Bce OHHM, XOTS W B pasHOU cTemeHH, OOJNAmaroT
CHOCOOHOCTBIO aICOPOMPOBATBCS HA METAJUTMYECKOW MOBEPXHOCTH W 3aKPEIUIAThCS Ha HEH, a
CJIeIOBATENbHO, OHU NPEMATCTBYIOT MPSMOMY KOHTakTy MeTaia ¢ kucaoTo. Co pikaBUMHON ke
OHH OOBEUHSTHCS HE JKEJAIOT, BOT OHA U PACTBOPSIETCS B KUCIIOTE Oe3 moMex.

KPACHUM BE3 KPACKH

be3 kpacku MOXXHO MOKPAaCUTb MHOTME METANIMYECKHE MOBEPXHOCTH, €CIU MOKPBITh UX
(XUMHYECKH WM 3JIEKTPOXMMUYECKH) TOHKHM CJIO€M LBETHBIX OKCHIOB HWJIHM COJIEH, MPOYHO
CLEIUIEHHbIX ¢ noBepxHOCThIO. IlocienHee yciaoBHe BBIMOJIHUTHL HE Tak-TO Jierko. Hampumep,
JKEeJIe30 BO BJIAXKHOM BO3nayxe ObicTpo (m Oe3 Hameidl moMoIM) MOKPBIBAETCS KPacHO-OypbIM
HaJIETOM NPOAYKTOB OKHCJIEHMs], MONPOCTY TOBOPS — PJKABUMHOM, HO TakOW METOJA OKpacKu
HUKYJla HE TOAUTCS], TOTOMY YTO P>KaBUMHA eJle-eJie AePKUTCS U NMAaYKaeTcsl MPU MPUKOCHOBEHUH.

3nech Mbl TNPUBEIEM HECKOJbKO PELENTOB OKpallMBaHMs LBETHBIX MeTamoB. Jluiinb
HEKOTOpbIe M3 HUX MPUTOIHBI Il JOMALIHErO SKCIEPUMEHTA, OCTAIbHBIE TPEOYIOT XUMUYECKUX
pPEaKTUBOB, KOTOpbIE HE KYMUIIb HU B anTeke, HU B (oTomarasune. OQHAKO HaZeeMcCs, BBl yiKe
3aMMCAIUCh B XUMUUYECKUH KPYXKOK.

Menb 1 naTyHb JOBOJBHO OBICTPO TYCKHEIOT Ha Bo3nyxe. Ho oHHM coxpasaT Oneck, ecnu
OKpPacCUTh UX XUMHUUECKUM mmyTeM. [loaroroBka netaneii morpedyer HEKOTOPOro BPEMEHH, MOTOMY
YTO MOBEPXHOCTD JOJIKHA ObITh COBEPIIEHHO YUCTOMU, 0€3 ClienoB rpsi3u U skupa. OTIONUPOBAHHYIO
AeTailb TIATENbHO MPOTPUTE TPSMOYKOW, CMOUYEHHOH B OCH3MHE, a 3aT€M BJIAXKHBIM MEJIOM WU
3yOHBIM mOpoIIKOM. IIpoMBIB AeTanbs B MPOTOYHOH BOAE, MOABECHTE €€ HAa CypOBOW HHUTKE WU
JeCKe M He KacaiTech OOJbIe pyKamH, 4TOObI HE OCTABUTH JKMPOBBIX IATEH (aXKe eClii KOXKa Ha
BUJ COBEPLIEHHO CyXas, BCE PaBHO Ha HEH eCTh XOTb HEMHOro xupa). OmycTure aeranb B
pa30aBiieHHBIH pacTBOpP a30THOUW KucioThl (He Oosee 5—10 mum Ha 100 Ma BOAbl) W CHOBa
MIPOMOITE, ay4lue ropsiaeit Boaon. Iloaroroska 3asepiuneHa.

JanpHenniee 3aBUCUT OT TOTO, B KAKOW LIBET Bbl PEIIMIIA OKPACUTh MeAb. ECIN B UepHBIA,
TO MOAEPKUTE AETAb MHUHYT MSTb B pacTBOpe, B kKOTOopoM Ha 100 mu Bomel mpuxoautcea 0,9 r
enkoro Harpa u 0,3 r mepcynbdpara ammonusi (NH4),SOs (ero mpumenstor B oTorpadum).
Temnepatypa pactsopa 90—100 °C.

B pacreBope xmopupma kamms, cynbpara Hukens NiSO; u cynbpara memu CuSO4
(cootBerctBerHO 4,5, 2 10,5 r Ha 100 My BOABI) MpPU TOH K€ TeMIepaType Meldb U JIATyHb
npuoOPETyT MPUATHBIN IIOKOJNAHBIH OTTEHOK. JIaTyHb CTaHEeT JIa3ypHOM MOCie KPAaTKOBPEMEHHOTO
BBIIEP’KUBAHKUS B CMECH, COCTOSIIEH M3 3 r amerara CBHHIA (MOXKHO HCIIOJIB30BATh CBUHIIOBYIO
NpUMOUKY), 6 T THOCyNb(aTa Hatpus (rumocynbdura), S T yKCycHOH kuciaoTel u 100 My BOZIBI
Temnepatypa Taxoro pactsopa — okoJio 80 °C.

Menp MOXKHO U MO3€JAEHUTH. JJIsl 5TOr0 €€ Hy»KHO OMyCTUTh B Takoi pacTBop: Ha 100 mu
Boabl—20 r HuTpata Mean Cu(NOs),, 30 r HamaTeipHOTO criupta B no 40 T XJIOpHIa aMMOHUS
(HawmaTeIps) U aeTaTa HATPUS; PACTBOP IMOCIEIHETO BEIIECTBA JIETKO MOJYYHTh U3 COABI U YKCYCa.
C uutrparoM Menmu oOpammaiTech, MOXKAJIYHCTa, OCTOPOXKHO, H30eras MomMagaHWs Ha JIMLO U
0COOEHHO B POT.

3a HCKIIOYEHHEM OIbITa C YEepPHEHHEM, Mbl HUIZIE HE YKa3blBaeéM BPEMEHH peaKkLUu.
[TonOepute ero caMu Ha ONbBITE, MPUHIB BO BHIUMAHHUE, YTO YeM AOJbIIE BpeMst 0OpaboTKu, TeM
UHTEHCUBHEE LIBET.



Cnenyromuii MeTani, KOTOpBIM NOAAaeTcs XUMHUYECKOM oOkpacke, — 3TO LMHK. Ero
HCIOJIb3YIOT HEYacTO, HO C OLIMHKOBAHHBIMM MpeaMeTaMU—BeApaMH, Ta3aMH, KOpbITaMU—BCe
Xopouo 3HakoMbl. OOBEKTOM SKCIMEPUMEHTa MOXeT ObITh JIIOOOH CTapblli, HETrOAHBIH
OLIMHKOBAaHHBIN npeameT. IIpoMoliTe ero NoBepXHOCTb PACTBOPOM COABI MIIM MPOTPUTE TPSAMOUYKOM,
CMOYEHHOW B O€H3WHE, BBIMOWTE rOpsiieil BOJOH ¢ MBLUIOM M HECKOJBbKO pa3 mpomojomute. Ha
OLIMHKOBAHHYIO MOBEPXHOCTb HAHECEM CMECU BEIECTB, KOTOpbIe BCTYIAT C LIMHKOM B peakluH,
JarolKe OKpalleHHble COeAMHEeHNs. BOT peLenTh! Kpacok.

YepHas: 2 yacTu HUTpaATa MEAHW, 3 4YaCTH OKCHUJA MO, 8 4acTeil COJSHOW KUCJIOTHI U 64
Y4aCTH BOJBL; MOCJIE MOSIBJIEHUS] OKPACKHU MOBEPXHOCTb NMPOMBITH BOJIOH U BBICYIIUTb.

3enenas: mo 10 yacreli cynbdara Mean m BUHHOH KUCIOTHL, 12 vacteil Boael u 24 yactu
pactBopa eakoro Hatpa B Bojae (1:15); kak TOJBKO MOSIBUTCSI OKpacka, celdac K€ OIMOJIOCHYTh
MOBEPXHOCTh BOJIOH, MHa4e OyneT Oypbhiii OTTEHOK.

Cunsist: Ha 100 Myt BOOBI—06 T KakOH-TMOO0 COJTM HUKEJISt M CTOJIBKO K€ XJIOpUAa aMMOHHUS,

3onoTasi: pacTBOp U3 1 4aCTH BUHHOM KHUCJIOTHI, 2 YacTel COMbl U 1 4acTu BOABI CMEIIATH C
YUCTOMN INIMHOM; MOBEPXHOCTb HATEPETb CMECHIO, & KOTa OHA BBICOXHET, OMOJIOCHYTh BOJIOH.

KopuuneBo-OponsoBasi: cMech U3 1 4acTu spU-MeOsHKH M 5 4acTell YKCYCHOH KHCJIOTBI,
MOBEPXHOCTb HATEPETh CMECHIO, TPOMBITH BOJIOI U MPOCYLIUTD.

Mennast, Tak Kak LMHK aKTUBHEE MeEAM, 3HAUWUT, JOCTaTOYHO CMOUYUTH €ro pacTBOPOM
MEJHOH COJIM, HAITPUMEP, METHOTO KyIIOpOCa.

Mexay npouuM, TakMMH KpackaMH MOXXKHO HAapUCOBaTb Ha LMHKOBOM MOBEPXHOCTU
KapTHUHY.

Ot nuHka mnepeiiaeM kK amoMuHUO. OKpacUTh €ro HECKOJBKO CJIOJKHEE: W ONepalui
Oonbiue, 1 He 00OUTHCH Oe3 3IeKTprUecKoro Toka. OKCHI U COJIM aIFOMUHHS HEB3PAUHbI, IO3TOMY
HYXeH Apyroi crnocod okpammsanus. OH n3BecTeH: 310 aHogupoBaHue. CyTb €ro B TOM, YTO 4epes3
AIOMUHHUEBYIO JI€Tab, IOIPY>KEHHYIO B 3JIEKTPOJUT, MPOMYCKAIOT TOK; MPU 3TOM Ha MOBEPXHOCTHU
obpasyercs mieHka okcuaa TonmuHoi Menee 0,1 mm. Tak Kak allOMHHHEBBIC JAETATH B
raJlbBaHMYECKOI BaHHE CJIy)KaT aHOJOM, MPOLIeCC U Ha3bIBAIOT aHOAMpOoBaHUeM. OKcHUIHAs MJIEHKA
MIPOHH3aHa MUKPOCKONMUYECKHMHU Pa3BETBJIEHHBIMU MOpPAaMH, B KOTOPBIX XOPOILIO YAEP KUBAOTCS
Kpacutreau. MOXHO OKpacUThb aHOJUPOBAHHYIO MOBEPXHOCTb M OPraHUYECKUMU KpPacUTeNsMHU, B
TOM YHCJIE€ MPHUPOTHBIMH, HO JIy4Ille BCE K€ HEOPraHn4YecKuMu BemecrBamu. OOBIMHO aeTanb
00pabaThIBAIOT MOOYEPENHO B IBYX KPACSIIHUX PACTBOPAX, U SIPKO OKPAIIEHHBIE POIYKTHI PEAKIIIH
OCTarOTCs B Opax.

OTtnonupyiite alOMUHUEBYIO I€Tallb, 00€3KUPbTE €¢ OEH3MHOM WJIM alleTOHOM, MPOMOIiTe
B ropsiueil Bojie U NMojABeCbTe Ha MpoBoJsiouke. OnycTuTe neTanb Ha ABE-TPU MUHYTHI B 5 %o-HbIi
pPacTBOp €AKOrO HATpa, elle pa3 MPOMOKNTE U MOTPy3UTe B CIaObIH pacTBOP a30THOH KUCIOTHI (20—
30 mu kucnotel Ha 100 mur Bozasl). Pasymeercs, 10 neTajaym IOTPAruBaThCs YK€ HEJb3s, a €CIU C
NOJBECKOH padoTaTh HEYyOOHO, moMoraiiTe cebe MMHIETOM.

CHoBa mpoMOITE NeTanu B ropsued U B XOJOAHOW BOJE M MOJBECHTE HA MPOBOJIOYKE B
crakaHe. MOJKHO TIOJIOXKHUTb Ha Kpas CTaKaHa MaJOYKy WJIM KapaHmam B oOMOTaTh BOKPYI HEro
NPOBOJIOYKY pPa3-Apyroi, momoOpaB TakKyko BBICOTY, YTOOBI AeTalbh OKa3ajachb HAa HECKOJBKO
CaHTUMeTpOB Bbllle 1HA. CoenWHUTE JeTanb C IOJIOXKUTEIbHBIM IOJIOCOM HCTOYHHMKA TOKA.
Karonpl — cTanpHBIE TUIACTUHKH — TOABECHTE TaKuUM ke o0pa3oM. MICTOUHHMKOM TOKa MOTYT
CIy’)KUTh OaTapeiiki, HO OHU OYEeHb OBICTPO «CAMYT», AKKYMYJSATOP WM TpaHcPopMmaTrop ¢
BBINIPSIMUTETIEM NPEANIOUYTUTETIbHEE.

B crakan ¢ neranpro HanedTe pacTBOp cepHOM KucaoThl (20 mia kucnoTel Ha 100 M BOABL,
ocTtoposkHO!). BKiFounTe B LIeNb KIFOY WJIM PYOMJIBHUK M PEOCTaT, YTOOBI peryaupoBaTh TOK. [l
€ro U3MEepeHMsl Hy>KE€H MUIIIHaMIepMeTp,
5 HO TOAMTCA U TeCTep, KOTOPbIH €CTb Y
MHOTHX paauooOuTeneil.  3aMKHHUTE
LeNnb U YCTAHOBUTE TOK W3 pacuera 20—
. 25 MA Ha 1 ¢’ mosepxuocTH. JleTais
Cpa3y MOKpOEeTCsl My3bIpbKaMH raza—-sTo




BBIJIEISICTCS. KUCJIOPO, KOTOPBIA U OKUCIAET amfoMUHUN. [Ipu KOMHATHON TeMmnepaType mpouecc
JUTUTCST OKOJIO 4aca.

IIpoMoliTe aHOAMPOBAHHYK) [€Tajb B NPOTOYHOW BOJAE U MNPUCTYNANTE K OKpAaCKE.
ITorpyxaliTe neranap MOOYEPENHO B ABA KPACALIUX PACTBOPA, BbIAECPKUBAsA B KakaA0M 5—10 MuH u
MIPOMBIBas KaXbIi pa3 B MPOTOUHOH Boje. OKpallleHHbIe AeTalH elle pa3 MPOMONTE U BBICYLIUTE.

BoT coctaBbl KpacsAmmx pacTBOPOB U MX BO3MOXKHAs KOHLEHTpauus (B rpamMax Ha 100 M
BOJIBI):

CHUHMI Wwin ronyOoi nser—deppounanna kamms (1—5) u xmopun xenesa (II1) (1—10);
KOpu4yHeBbIi— (eppounannn kamuss (1—5) u menueni kymopoc (1— 10); yepHbIi—anerar
kobanbra (5—10) u nepmanranat kanus (1,5—2,5); xenteii—Ouxpomar kanus (5— 10) u anerar
csuHIa (10—20); 30m0THCTO-XKENTHIH— runocyiabpur Hatpus (1—5) um nepmanranar kamums (1—
5); Genbrii—auerar cBuHua (1—5) u cynbdar Hatpus (1—S5), opaHKeBBIHi—OMXpOMAT KaJHs
(0,5— 1) u Hutpar cepedpa (5—10).

I'AJIbBBAHOCTEI'UA

ITocne aHOOUpPOBaHHWS AMIOMHUHHUS €CTECTBEHHO OyJer mepedTH K  OYepenHbIM
3NEKTPOXMUMHYECKIM OIbITaM, OJaro Mo PyKOH €CTh W 3JIEKTPOJUTUYECKas BaHHA, M UCTOYHUK
TOKa, M KJIIOY C peoctaroM. B 3Tux skcnepuMeHnTax Mbl OyneM H3BIEKaTh METAJLT M3 PacTBOpa H
HAaHOCHUTb €r0 Ha MOBEPXHOCTb. JTOT IMPOLECC HA3bIBAIOT TaJIbBAHOCTErMEH, a MOKPBbITUS —
raibBaHuueckuMu. Kcraty, aHonupoBaHue alfOMUHUS TOKE€ OTHOCUTCS K TaJIbBAHOCTETUH.

CHayana noyuyMMcCs HAHOCUTb Ha CTajJbHYI0 IIOBEPXHOCTb Melb. MenHeHue O4YeHb
pacpoOCTPaHEHO B MPOMBILIUIEHHOCTH, U HE TOJIbKO KaK CaMOCTOSATENbHBIH Mpoliecc, HO H
(moxxanyH, nmake dYaiie) Kak MOATOTOBHTENIbHAS ONEpalusl Nepex MOKPBITHEM Ipyrumu, Oosee
NPOYHBIMH U HAPSAHBIMH TJICHKAMH — XPOMOBBIMH, HUKEJIEBbIMHU, cepeOpsiHpIMU. [IprunHa B TOM,
YTO Me€[b, NPAaBUJIbHO HAHECEHHAs, OYeHb MPOYHO JEpPKUTCA Ha CTald U BbIPaBHHMBAET
IIEPOXOBATOCTH M AE€(PEKThl €ro MOBEPXHOCTH, a PYrue METaJUIbl, B CBOK OYEpPeAb, XOPOIIO
OoCaKJaroTcsi Ha MenHOHW meHke. Kaszamoce Obl, Bce mpocto: obOpaboTan CTambHYIO AeTajb
pPacTBOPOM MEIHOTO Kymnopoca, 0ojiee aKTHBHOE JKEJIE€30 BBITECHWIO MeIb M3 PacTBOpa, M OHA
oceJia Ha IOBEPXHOCTh. JleficTBUTENBHO, Tak U OyneT (MOXKETe MPOBEPUTh, OIyCTUB YHCTHINA I'BO3/Ib
B pactBop CuSO4). Ho cnoit Mmenn Ha MOBEPXHOCTH OYEHb PBIXJIBIA — €ro JIETKO CTEPeTh JaxKe
TPSIIKOH. A MPH 3JIEKTPOXUMUYIECKOH 00paboTKe MEIHBIH CIION MOTYy4aeTCss POBHBIM U IIPOUYHBIM.

Bot ouens npocroii ciocod menHeHns. C 0AHOTO KOHLIA MSITKOTO MHOTOXKHJIBHOTO TIPOBOJA
CHUMHTE H30JISILUI0 U pacTepeOuTe TOHKHE MEIHBbIE MPOBOJIOYKH, YTOOBI MOJYYHIIACH KKUCTBY.
Jnsa ynobcrBa paboOThl MPUBSDKUTE €€ K JEPEBSIHHOW MaJlouKe WM KapaHOamy, a APYrod KOHELl
NPOBOJA MOACOENUHUTE K TIOJOXHUTEIBHOMY TIOJIOCY Oarapeku uisi KapMaHHOToO (oHaps.
ONeKTPOJIUT—KOHLEHTPUPOBAHHBIII  pacTBOp  MEOHOIO  Kylopoca, JKeJaTelbHO  Cllerka
MIOJIKHUCIICHHBIN, — HAJIEHTE B IIMPOKYIO CKIITHKY, B KOTOPYIO YAOOHO OyAeT MakaTh «KHUCTbHY.

IToaroToBBTE CTANBHYIO IUIACTUHKY WM APYrodl HeOONBLIOH NpenMeT, KeNaTelbHO C
TUTOCKOH MOBEPXHOCTHIO. [IpoTpuTe €ro Menkoi HaKJauyHOU IKYPKOH U 00€3KUPBTE, MPOKHIIATUB
B pacTBOpe cTUpasibHOH cofpl. [TosoxkuTe MIacTUHKY B BAHHOYKY WJIM KIOBETY U MOJCOEIUHUTE €€
NPOBOJIOM K OTpHLATENbHOMY moiocy Oartapeifiku. Cxema coOpaHa, OCTajJOCh TOJBKO BBECTU
3JIEKTPOJIHT.

OOMakHUTE «KHUCTB» B PACTBOP METHOTO KyImopoca M NPOBEOUTE €0 BIOJb IUIACTHHKH,
CTapasich HE IOTPAruBaThCs A0 MOBEPXHOCTH; paboTaiiTe Tak, 4TOOBI MEXIY TUIACTHHKOW U KUCTHIO
ObuT Bcernma cioii snekTposuta. [IpoBOAKM BCe BpeMsl AOJDKHBI OBITH CMOYEHBI pacTBOopoM. Ha
ria3ax IUIACTHHKAa OyAeT MOKPBbIBAThCA KPACHBIM CJIOeM Meraundeckoil mexu. Ha obpabotky
MAaJIEHbKOH JIeTau yHAyT CYMTaHHbIe MUHYTHL. Ecin jke moBepXHOCTh MoOoJbIIe, TO MOTpedyeTcs
HE TOJIbKO JIOTIOJHHUTENBHOE BpPEMs, HO M IOIOJHHUTENbHAs Oarapeilika, COCOUHHTE €€ C NepBOH
napajuienpHo. Korga nokpeiTHe HaHeceHO, BBICYLINTE AeTalb Ha BO3JyXe M MAaTOBBIN CIONW Menu
HaTpuTe 10 OyecKa MEepCTSIHON MM CYKOHHOM TPATKOT.

KcraTtn, 5TOT ONBIT MOXKHO CTaBUTb U C QJIIOMHUHUEBOW, U C OLMHKOBAHHOW IJIACTUHKOM.
Takoli mnpouecc, npu KOTOPOM JeTalb HE OINYCKalOT B 3JIEKTPOJIMTUYECKYIO BaHHY, a
00pabaThIBAIOT CHApPYKU HEOOJBIIMMH yYaCTKaMH, MOOABJsii BCE BPEMsl SJIEKTPOJUT, MOPOH



UCTIOJIB3YIOT U Ha MPAKTHUKE, OCOOEHHO B TEX CIIy4yasiX, KOTJa JeTallb HACTOJBKO BEJHKA, YTO JJIS
Hee He mnondepemrb Moaxoasmeidl BaHHbL Hampumep, Korma Hago TMOAHOBUTH IOKPBITHE HA
OOILITUBKE OKEAHCKOTO KOPAOJIs. ..

Bnpouewm, ecim neranu HEBEUKH, UX OOBIYHO BCE JK€ MOTPYKAIOT B BAHHY C 3JIEKTPOJIUTOM
— 310 OpICTpee u yaoOHee. BoT kak 3TO AeNarOT MpH HUKEIUPOBAHUM CTAJH, WIH, TOUHEe, Tepern
HUKEJINPOBaHUEM, HOO 0€3 mpeaBapuUTEIbHOTO METHEHHSI B TOM ClIydae He OOONUTHUCH.

Metamunyeckuii MpeaMeT, KOTOPBIA Bbl PELIMIM TMOKPBITH HHKeNeM (MycTh 3TO Oyaer
BOJIOTIPOBOAHBIN KpaH MK TaOnu4Ka U1t 1Bepu), oOpaboTaiite, kKak 0OBIMHO, HAXKAAYHON OyMaroi,
9YTOOBI YIAJIUTh OKCHIHYIO IJICHKY, IPOTPUTE IIETKOH, KaK CleyeT MPOMOITE BOAOH, 00e3KUpbTe
B TOpSYEM COJOBOM pacTBOpE W NpPOMOHTE eme pa3. B OaHKy WiM CTakaH ONYCTUTE HA
MPOBOJIOYKAX (JIy4Ille MEIHBIX) IBE MEIHbIE IUNIACTHHKH — aHOABL. MEXIy HUMH Ha MPOBOJIOYKE
)K€ TIOJBEChTE JeTajb (BCE STH NPOBOJOYKH, HAMOMHUHAEM, ynoOHee Bcero oOMOTaTb BOKPYT
KapaHiamia M TOJIOKUTh €ro Ha Kpas OaHku). Te TPOBOJOYKH, KOTOPBIE HIOYT OT MEIHBIX
IUIACTUHOK, COEJUHUTE BMECT€ M MOAKIIOUUTE K IOJOKUTENbHOMY IOJIOCY WCTOYHMKA TOKa, a
JeTanb — K OTPULATENBHOMY, BKJIIOUUTE B LENb PEOCTAaT WK paguoconpoTusienus Ha 200—300
Owm, 4TOOBI peryImpoBarth TOK, U MULTHaMIIepMeTp (Tectep). ICTOUHHK MOCTOSITHHOTO TOKA — JIBE-
Tpu OaTtapeiiku mJii KapMaHHOTO (POHApPs, COEOMHEHHBbIC MapauIeTIbHO, WM AKKyMYJSTOp C
HanpspkeHueM He Ooee 6 B.

PactBop snextponura — 20 r MeaHOro Kynopoca u 2—3 M cepHOM KHCJIOTEI Ha 100 mu
BOAbl — HajelTe B CTakaH, PacTBOP [OJDKEH IOJHOCTBIO MOKPBITH 3yekTpoabl. llombsysce
peoctatoM wWiM moaOWpasl COMPOTHBIEHUS, ycTaHOBUTE TOK oT 10 mo 15 MA Ha kaxmbii
KBaJIpaTHbIN CAaHTUMETP MOBEPXHOCTH JeTalu. MUHYT uepe3 [BaALaTh BBIKIIOUNUTE TOK U BbIHBTE
JeTallb — OHA IOKpbITA TOHKUM CJIO€M MeIu. DJEKTPOJIMT MEIHEHHUs He BBbUIMBANTE, OH elle
MIPUTOUTCS.

Hanee — coOctBeHHO HuKenupoBaHue. [IpurotoBbTe HOBBIN nekTpoiuT (30 r cynbdara
HUKensA, 3,5 r xmopuaa HUKens W 3 r OopHOH kucmorel Ha 100 M BOAbl) M HaledTe 3TOT
3JIEKTPOJIUT B APYroil crakaH. [l HUKeIMpOBaHUs HyKHbI HUKeJeBble 3JIeKTpoabl. OnycTuTe Ux B
3JNIEKTPOJIUT, COOEPUTE CXeMy TaK K€, KaK MPU MEAHEHWH, W BKIIOYUTE TOK, BHOBb MPUMEPHO Ha
ABaALaTh MUHYT. BbIiHBTE neTanb, npoMoiite u npocymure ee. OHa MOKPBITA CEPOBATHIM MAaTOBBIM
cnoeM Hukemst. YToOBI MOKPBITHE MPUOOPENO MPUBBIYHBIHN OJIECK, €ro Hao OTIOJHPOBATS.

DNEKTPONIUT TSI XPOMHUPOBAHUS COAEPIKUT OOBIMHO XPOMOBYIO KUCIOTY. Ho Tak kak sToi
KHCJIOTHI Y Bac, BEPOSITHO, HET, MPUOErHeM K 00OXOTHOMY MaHEBPY.

Bel yxe mosydanu 3ejeHbI XPOMOBBIA MUTMEHT. Eciu ke Bbl HE CTaBWIH TOT OMNBIT, TO
uMeNTe B BUAY, UTO XPOMOBBIN 3€JIeHbI npoaaeTcs B MarasuHax. CruiaBbTe OKCHJI XpOMa € COAoMN
Ha BO3/yXe, T. €. HarpelTe CMech B UUCTOH MeTaJuTMyeckoi OaHke. Bbl mony4mmu xpomar HaTpus
NayCrQ4. PactBOpuTE €ro B BoAe, MPOPUIBTPYHTE M TOIKUCIUTE CEPHOM KHCIOTOH, B 3TOM
pacTBOpe MOXKHO IPOBOAUTH XpOMHpoOBaHHe. Pasymeercs, eciau y Bac €CTb IOTOBBII Xpomar
HaTpUsl, TOTOBUTb €r0 U3JINLIHE.

Hebonpmoil npenmer, KOTOPBIH BBl cOOMpaeTech XPOMHUPOBATh, 0OpadoTaiiTe Kak OOBIYHO
HaXgauyHo Oymaroi, o0e3KupbTe, MPOTpPaBUTE CIa0BIM PACTBOPOM KHCIOTHI M mpomoiire. OH
Oymer KaToaoM, MOJCOEAMHUTE €ro K OTPULATEIbHOMY IMOJIIOCY MCTOYHHKA TOKA. AHOJ HYXEH
WHEepPTHBIH, Hanpumep, rpadurossiii. Pazbepute crapyro Oarapeiiky u H3BJICKHTE W3 Hee
rpapUTOBBIH CTEPIKEHb.

Uro0bl MOJNYYHTh TOK, JOCTATOYHBIN AT XPOMHUPOBAHMSA, HAIO B3SATh AKKyMYJSITOP JHOO
HECKOJIbKO Oarapeek st kapMaHHOro (oHaps. Bpemst ombita u TpeOyemblii TOK momdepute
camoctosTeNnbHO. Il0 OKOHYaHMM 3JEKTPOJiM3a BBIHBTE JA€Talb M3 BJEKTPOJIUTA, TIIATEIbHO
NIPOMONTE €€ 1 OTIOJIUPYHTE 10 Oiecka TPSIMOYKOH ¢ 3yOHBIM MOPOIIKOM.

I'AJIbBAHOITJIACTHUKA

Ewme onuH o4eHb pacnpOCTPaHEHHBIN 3JIEKTPOXUMHUYECKUIN MPOLECC — rajlbBaHOIIACTHKA,
T. €. OCaXIEHHE TOJICTOrO, MACCUBHOTO CJIOSl METajlyla Ha MOBEPXHOCTH KaKOro-imnbo mpenmMerta,
¢dopMy KOTOpPOrO XOTSAT BOCIPOU3BECTH, CKOMUPOBaTh. | allbBAaHOILIACTUKY HCHOJB3YIOT B TEX
Cily4yasix, KOTAa Y METaUIMYeCKOH NeTaly OdYeHb CcloXKHast (opMa W OOBIMHBIMHU CriocobamMu



(uTheM WM MeXaHu4eckoil 00paloTKOH) ee TPYAHO WM HEBO3MOXKHO H3IOTOBHTH. Tak
BOCIIPOU3BOIST UHOTTIA CKYJIBNTYPBI IO MOAEISIM (KoJieCHHIA AroJioHa Ha gppoHToHe Bonpmoro
TeaTpa CHeJaHa TaJbBAHOIUIACTHKOH), TaK K€ KOOUPYIOT C 3alHCHU-3TAJIOHA METAJUIMYECKHE
($OpMBI, B KOTOPBIX NMPECCYIOT I'PAMIUIACTHHKH, B TOYHOCTH BOCIPOM3BOIS TOHYANWIIMNA pesbed
O0po3 oK.

Ecnu y Bac He octanoch pacTBopa Ajisi MEOHEHUs, TO MPUTrOTOBbTE €ro BHOBb. Bo3bmuTe
KyCOK BOCKa MJIM napapiHa, OYeHb TIIATEIBHO Pa3riIagbTe ero MOBEPXHOCTh, YTOOBI OHA CTaJsa Mo
BO3MOYKHOCTH IJIOCKOW. Ha 3TOM rnagkom ydacTke mpouapananTe HaaluCh, PUCYHOK WJIH y30p.
CoBeryeM HammcaTh CBOM WHHLMAJIBI — TOTAA Y Bac MOJy4UTCs MOHOrpamma. Ilucate ynmoOHee
BCETO HIJIOH, TOJBKO, MOXKAIYHCTA, HE OCTABJISIUTE CIMIIKOM IIyOOKHX aparyH.

Mrkoil KUCTOYKOM HAHECUTE HA NMOBEPXHOCTD C PUCYHKOM 3JIEKTPOIPOBOAAIIUIN MOPOLIOK.
MOo>kHO, HampuMmep, pPacTojiodb B CTyNKe TIpudenb NPOCTOTO KapaHAama HiIH TrpadpUTOBBIHA
crepykeHb Oatapeiiku. 1o kpasM prCyHKa IPHKMHUTE K IOBEPXHOCTH, MMOKPBITOH rpaduToM, TOHKHE
OTOJICHHBIE MEIHBbIE MPOBOJIOUKH (OHU OyOYT CIY’KUTh TOKOOTBOJAMH) U COCAMHUTE HX MEXAY
co0oii. BockoBoii ci1emok moaBechTe B CTAKaH, HAJIEHTE 3JIEKTPOJIUT, ONYCTUTE MEIHBIN 3JIEKTPOA U
co0epuTe Takyro e CXeMy, Kak M B OIbITaX ¢ MeAHeHneM. Ho B OTiM4He OT TajJbBaHOCTETHH TYT
HY>K€H HaMHOTo MeHbLInil Tok, npuMepHo 5—10 MA. IlosToMy mpuznercs nepeaBUHYTb IBUXKOK
peocTara WM ke noaodpaTh Ipyroe paIuoCONpOTUBIICHHE.

Brurounte Tok u HalepuTech TEPIEHHS, NMOTOMY YTO MNPH TAKOM TOKEe Meab Oyzaer
OCaX/IaThCsl Ha TPapUTHPOBAHHON MOBEPXHOCTH MO MEHbIIEH Mepe IATh YacoB, €CIH He OOJIblIe,
OJTHAKO YBEJIMYUBATh TOK HE HANO: KauecTBO paboTel Oyder ropasno xyxke. PasoMkHuTe 1LIenb U
BbIHBTE M3 CTakaHa BOCKOBOM cienok. OCTOPOXHO OIyCTHUTE BOCK B TOpsiUyl0 BOAY—OH
pacmaBUTCs. A y Bac B pyKaxX OKa)KeTCsl TOHKUN MEHBIN JINCTOK C Y30pOM. AKKYpPaTHO OTOPBUTE
OT HEro MPOBOJIOYKU-TOKOOTBObL. TOYHAsI KOMMsI PUCYHKA MOJIydeHa.

Tenmepp MOXXHO TEpEeHTH K BeCbMa IOJIG3HOMY [eNy: K H3TOTOBJCHUIO CIOCOOOM
rajibBaHOIUIACTUKN YHHKAJIBHBIX 3HaukoB. OHM OyayT Tonbko B Bamed kosuekumu! Eciom ke B
KPY’KKe BbI CIIENIAeTe IBAALATh-TPUALATE CYBEHUPOB, OHU JOJT0 OyayT HAIOMHHATH BaM U BalllUM
TOBapUILAM O TYPUCTHUECKOM MOXO/€, O CIIOPTUBHBIX COPEBHOBAHUSX. ..

CoBeToB XyH0KECTBEHHOTO CBOHCTBA aBaTh HE OymeM: 3Cku3 nmpuaymaiite camu. He Hamo
CJIOKHBIX 3HAYKOB. U A€NaTh TPyIHEe, U CMOTPATCA OHM Xyke. I1o 3cku3y BeIpexbTe madiIoH U3
TOHKOTO KapTOHa — OH JIOJDKEH MOBTOPATh BHEIIHMH KOHTYp 3Hauka. llojmoxute 1maGnoH Ha
TOHKYKO MEIHYIO WJIM JIATYHHYIO (DOJBry M aKKypaTHO BBIPEKBTE MO HEMY CTOJBKO 3arOTOBOK,
CKOJIbKO 3HAYKOB Bbl COOMPAETECh CHENATh.

Bama 3aroroBka wmsirkas. UrtoObl OHa crana >KECTKOW, MOKPOWTE €€ CJI0eM Menu B
raJbBaHMYeCKOl BaHHe. B mpuHLUNE BBl yXe yMeeTe 3TO JenaTh, 37eCb Bbl HaiiieTe COBETHI
MPUMEHUTENBHO K U3TOTOBJIEHUIO 3HAYKOB.

3aroToBKM NPOTKHUTE y Kpas HUIVIOH M MpPOINYCTUTE B OTBEPCTHE TOHKYIO MEIHYIO
poBOJIOYKY. IIpoMoiiTe 3aroTOBKH, MPOTPUTE OEH3MHOM U 3YOHBIM MOPOIIKOM, €I pa3 IPOMONTe
U, Jep’kKa 3a TOJBECKY WM C TOMOIIBIO NMUHIETA, OMYyCTHTE HA MOJMHHYTHI B pa30aBlIeHHBIH,
npuMepHO 5%-HbIN pacTBOP a30THOM KHUCJIOTHL Hamocnemok mpomoiiTe B NMPOTOYHOM BOJAE H
MO/IBEChTE Ha METANIMYECKUI cTepkeHb. BCro moaBecKy OmyCTUTE B CTakaH C JIBYMsl MEIHBIMU
TUTACTHHKAMH-aHOJAMH (3HaUKH OynyT Katonamu). JINCTOUKH (POJBIU TOJIKHBI ObITh PACTIONOKEHBI
Ha pa3HbIX YPOBHSX, 4TOOBI OHM HE 3aKPBIBAIHM ApPYyr Apyra. B crakaH Haneire snexktponut! 25 r
MenHOro kynopoca u 1,5 mu cepHoiit kucnotel Ha 100 MJ1 BOABI, JKENATENBHO AUCTUIIIIMPOBAHHOM.
HcTOYHUK TOKa — aKKyMYJISITOP; MOXKHO HCIIOJIb30BaTh U TpaHc(opmaTop ¢ BempsmureneM. Tok B
wer oxono 10 MA Ha 1 cm?. ToJliHA MEIHOTO CIIOS HOJDKHA ObITh 0,5-0,8 mm.

Korna mMenHeHue 3akOHYeHO, MpomoiTte neranu. Ecinu Bel pemimnm chenatb Ha 3HA4YKe
penbedHOE M300paKEHNE WIM HAAIUCH, HaMeTbTe MX HrIod. Ty 4acTb MOBEPXHOCTH, KOTOPYIO
MOKPBIBATh HE HAMO0, 3aKPOITE TOHKUM cyioeM kiest b®, naka nimm napaduna, OrmyCcTUTE 3arOTOBKH B
3JIEKTPOJIUT U OMATh BKJIIOYUTE TOK, YTOOBI OTKPBITBIE YUACTKH MOKPBUIMCH CIOEM MEIU — TOrna
OHHM CTaHYT BbINYKJIbIMU. [locne sToro ket nim napapuH CHUMUTE.

Ecnu cymeere, BbIrpaBHpyiiTeé Ha 3HAUKe HAINUCh WIM H300paxkeHHe, W 00s3aTENbHO



MpUnasiiTe ¢ 00pPaTHON CTOPOHBI OYIIaBKY.

Hakonen, npupganuM 3Ha4uKy HapsAAHbIM BuUA. XHUMHUYECKas OKpacka M HUKEIHMpOBaHUE
BIIOJIHE MPUroaHbl. Ho eme nydine BBIMISAASAT 3HAYKH MO CTapoe cepedpo.

3arotoBeTe 2—3%-HBIN pacTBOpP HUTparTa cepedpa (MOXKHO PaCTBOPUTH B BOAE ANTEUHBIN
JSIMUCHBIA KapaHaam). HeGonbummvu moprmsMu 100aBISIATE COJSIHYIO KHCIOTY—TpPH-YEThIpe
obpema Ha oguH 00beM pactBopa. C BBIIABIIErO OCA/IKa XJIOpHUaa cepedpa cielTe pacTBOp, 0CaIOK
HECKOJIbKO pa3 IMpPOMONTE IUCTWJUIMPOBAHHOM BOJOH, cClMBas BOJy OYE€Hb AaKKypaTHO, IO
CTEKJITHHOW Tmajiouke, 4ToOBl He TepsATh xmopun cepeOpa. K ormeitomy ocanky noOaBbTe
HeOompmMu mopuusiMu 30 %-HbI pacTBOp HMOAMIA Kaiusg OO TEX IOp, IMOKa OCaAOK HE
pacTBOPUTCS TIOJHOCTHIO. [loneliTe Bomy, uToOBI JOBECTH OOBEM PAacTBOPA IO NMEPBOHAYAIBLHOTO. Y
BAC JOJUKHO OBITh CTOJIBKO K€ 3JIEKTPOJIUTA ISl CepeOpeHusi, CKOJIbKO BbI MPUTOTOBHIIN €T0 IS
MEIHEHUS].

B 3TOT 3nekTposuT morpysure 3HaukKM (OHHM BHOBb OyAyT KaromaMu). AHOZAMH MOTYT
CIy’)KUTh TPapUTOBbIE CTEPXKHH, Jydlle W3 Oarapeek, a HE M3 KapaHAalled, MOTOMYy YTO HX
IUIOIIAAb JOJDKHA OBITh HEMHOTO OoJbLIe MIomaay 3Ha4KoB. [IoTHOCTE ToKa HeOombImas, okoJo 1
MA/cM.

Tax Ha 3Haukax oOpasyercs cioii cepedpa U, KOHEYHO, OHO BBIMJIIUT Kak HOoBoe. OHAKO
HE Takas y» XUTPOCTb MOYEPHUTH 3HAYKH TOJ crapoe cepebpo... BomHblil pactBop cynbdhuaa
kanust npuMepHo 0,5—1%-nHol koHUeHTpauuu Harpeiite no 50 °C. 3Hauku B 3TOM pacTBOpe
MOCTENEHHO W3MEHAT LBET — OHM CTaHyT CHadala CepblMM, MOTOM CHHEBATHIMH H, HaKOHEL|,
yepHbIMU. [IpomoiiTe 3HA4YKM W MOTpUTE UX (PETPOM WM CYKOHKOH. Torma BBIMyKIIbIE YacTH
MIOCBETJICIOT, OCTAJbHAS )K€ MOBEPXHOCTh OCTAHETCS YEPHOH, U 3HAUYKH OyAYT BBITIIAAETh UMEHHO
TaK, KaK U3JeNUs U3 CTaporo cepedpa.

BJIAI'OPOJIHAA ITATUHA

brnaroponHyto 4epHb Ha cepeOpe BbI YK€ HAyYMJIUCh AenaTh dKcmpecc-meronoM. Ceituac
MIOYYUMCSI TIOYTH CTOJIb K€ OBICTPO MOJIy4aTh OJArOpOAHYIO MATHHY.

Mennble 1 OpOH30BbIE MPEIMETHl BO BIAKHOM BO3AYXE IOCTEIIEHHO IOKPBIBAIOTCS
3€JIEHbIM HaJIETOM; 3€JIEHEIOT U TEMHEIOT CTapUHHBIE MMOJACBEYHUKU U ABEPHbIE PYUYKH, KAMHUHHBIE
yachl 1 OpOH30BBIE CTaTyu Ha riomanix. OOpa3oBaBIIMICS Ha HUX HAJET — TaK Ha3bIBaeMas
OnaropoHasi, Wi aHTHYHAS, TATHHA—BEChMa LIEHUTCS JTFOOUTENSIMU HCKYCCTBA.

UtoOpl oOpa3oBasiach mMmaTuHa, HEOOXOAUMO MJIUTENbHOE, B TEUEHHWE MHOTUX JIET,
BO3ACHCTBUE BO3AyXa, CONEpPJKAINEro BJary M AHOKCHA yriepona (yriekucielidi ra3). B
NPUCYTCTBUHM 3THX ABYX BELIECTB 0Opa3yeTrcsl MJieHKa OCHOBHOTO KapOOHaTa MeIH, MO COCTaBY
Onmu3Kasl K [UPOKO M3BECTHOMY MHUHEpany MainaxuTy. I1onyduTh MCKYCCTBEHHO MHUHEpal HaM He
yacTCs — HEBO3MOXKHO BOCIIPOU3BECTH €0 IUIOTHYKO KPUCTAJUIMYECKYIO CTPYKTYpy. A BOT Ha
CO37JaHKe aHTUYHOH MaTHUHBI Y HAC YUAYT HE roAbl, a CUNTAHHbIE MUHYTEHL, HY, B KpaliHeM ciyuae,
yac-Apyromu.

K HneGonpmomy menHoMmy mnpenMery (a sl MPUKUAOYHOTO OMBITa €Ile Jydime — K
IUTACTHHKE MM KYCKy MEIHOHW (pOoJBru) NMpHCOETUHHUTE MPOBOAOK C 3aUMINEHHBIMU KOHLIAMH.
[IpoTpure MOBEPXHOCTb, KaK Bbl MOCTYNAJIH HE pa3, MENKOH HakKIadHOW Oymaroi, mMoOJIOXKHTe
NpeaMET B TOPSIMUI PacTBOP CTHUPAIBHOM COIBI, MPOMONTE BOJAOH M TOTPY3UTE €ro B CJalblif
pPacTBOP YKCyCa — 3TO TIOMOKET N30€KaTh MPEKICBPEMEHHOTO OKHUCIICHUSI.

Tem BpeMeHeM 3aliMUTECh NMPUTOTOBJIEHHUEM 3JIEKTPOJIUTA. JBE YalHBbIE JIOKKHU XJOpUIA
aMMOHUS (HalaTeIpsi) Ha cTakaH BoAbl. He kacasch MEIHOTO NpenMeTa PyKaMH, BBIHBTE €ro
NUHIETOM (MJIM 32 MPOBOJOK) M3 YKCYCHOTO PacTBOpA, MPOMOWTE IO KPAHOM U ONYCTUTE B
pactBop Hawmartbipsa. [loakmrouMTe NPOBOAOK K IOJIOKUTENBHOMY TMOJIIOCY OaTtapeiiku, a
OTPHULIATENBHBINA €€ TMOJIIOC COSTUHUTE C MEAHBIM 3JIEKTPOIOM — C JIF0OOH METHOHN TIACTUHKOM,
KOTOPYIO MOKHO HE OYHILNATh CTOJb TIIaTelbHO. Bckope karon, T. €. mpenmMeT, Ha KOTOPbIH Mbl
HAaHOCHM TNaTHHY, MOKPOETCs KPacHbIM MAaTOBbIM cioeM. Ho mo3BosbTe, Mbl pacCUMTBIBAIM Ha
3eJeHbli!

He 6ynewm, ognako, criemutb. MUHYT 4Yepe3 AeCATb BBIHBTE MPEAMET, HE NOTPAruBasCh JI0
HEro pykaMH, M TOJIOKUTE TaK, YTOOBI C HEro Crekajga BOJAA, HO TOBEPXHOCTb NPU 3TOM He



ronaparanach;, MOKHO TIOZBECHTD €ro 3a MpoBojoK. IIpoiiner kakoil-HuOy b yac, U KpacHbIN CIOH
CTaHET 3eJICHBIM. JTO KPacHas MaTHHA Ha MU NMPEBPATHIIACH B 3€JICHYIO, CXOXKYIO C MAJIaXUTOM.

Eme Gonbmero sgdexra MOXKHO AOCTHYB, €CIHM B3SITb B Ka4eCTBE JIEKTPOJIUTA PACTBOP
aMMHaKka KOHLEeHTpanuel okoio 25 %, HO B 3TOM ciiydae Hafo paboTaTh MOA TATOH HIIM HA CBEXKEM
BO3AyXEe, TaK KaK y KOHLEHTPHUPOBAHHOIO pPacTBOpPa aMMHaka OueHb pe3kuil 3amax. IlomeecbTe
NpeaMET TaK, 4TOObI HaCTh €ro OKa3ajach HaJ 3JEKTPOIUTOM. Torzia Ta 4acTh, KOTOPAsk HAXOIUTCS
B PacTBOpE, OCTAHETCS KPACHOH, a Ta, YTO Ha BO3JyXe, IMOKPOETCs 3a Hac ¢ HeOOJbIINM 3eJIeHO-
CHHEH TUICHKOH, OUeHb MOXO0KEeH Ha HACTOSIIIYIO OJIArOPOAHYIO MATHHY.

He HyxHO criemuTh, CTaBs 3TOT OIBIT, U YBEJIUYNUBATH TOK. Y€M MEMJICHHEE UAET MPOLECC,
TEM MpOYHee CJIOW OCHOBHOro kapboHata memu. Ho Bce paBHO, 4ackl — 3TO HE TOABL, U MO
NPOYHOCTH HAIleH IUIEHKE AAJeKO O €CTECTBEHHOH MaTHHBI (XOTs OHA U HE MEHee KPacuBa).
Uto0bI COXpaHUTH €€, TIOKPONTE 3eJIeHOE TIOKPBITHE KAKUM-HHOY b OECIIBETHBIM JIAKOM.

CTEKJIO 1 DMAJIb

3Hauyky, OpoIIH, pa3InYHbIC YKPAIIEHNS U MHOTHE IPEAMETHI 00MXO0a MOKPHIBAIOT SMAJIBIO
— CTEKJIOM, HAaHECEHHbIM Ha MeTaul. BoT m mbl mompoOyeM NpUTrOTOBUTH CTEKiO. Jjisd 3THX
OTBITOB HEOOXOAMMA CIELHANbHAS Te€4Yb. YJK€ MO 3TOH NMPUYMHE W3rOTOBJIEHHEM CTEKJIAa HENb3s
3aHMMAaThCs JoMa. Ho, Kpome TOro, Hy>KHBI 1 HAaBBIKH B paboTe C rOPSIMUMH PacIlIaBaMHU, TaK YTO
OTIBITHI, OE3YCIIOBHO, HA/IO MPOBOAUTD B MPUCYTCTBUU CTAPIIHUX.

Ha 3aBomax u B XuMH4eCKHX JaOOPATOPHUSIX CTEKJAa MOJYYAOT M3 LIMXThl — TINATEIBHO
MEepeMeIIaHHOW CyXOH CMeCH MOPOIIKOOOpa3HBIX COJIeH, OKCHIOB U Npyrux coeawHenwii. [lpu
HarpeBaHUU B Ne4ax A0 O4Y€Hb BBICOKOH TemmnepaTypsl, Hepenko Boime 1500 °C, conu pasnaratorcs
10 OKCHJOB, KOTOPBIE, B3aUMOJIEHCTBYsI Mexy co0oli, 00pa3yroT cuimkatel, 6opatsl, ¢ocdarsl u
Apyrue yCTOWYMBBIE MPH BBICOKUX TEMIIEpaTypax COennHEHHs. BMecTe OHM U COCTABIISIIOT CTEKJIO.

Mper OyneM roToBUTH TaK Ha3bIBAEMbIE JIETKOIUIABKHE CTEKJA, JJISI KOTOPBIX JOCTaTOYHO
nabopaTOpHOH dJIEKTpUYECKO meun ¢ Temneparypoill Harpesa no 1000 °C. Eme nonamobsrcs
TUTJIM, TUTEJbHbIE MHUMLbI (4TOOBI He OOKeubcs) W HeOOoJblnasi pOBHAs IUINTA, CTAJbHAS WIIH
yyryHHas. CHavajga Mbl CBApUM CTEKJIO, a IOTOM HaiieM eMy MPUMEHEHHE.

ITepemernraiite mmarenem Ha jucte Oymaru 10 r terpabopara Hatpus (Oyper), 20 T okcuaa
cBuHIA 1 1,5 T okcuaa kobaibTa, MPOCESIHHBIX Yepe3 CUTO. DTO M €CTh Hama muxra. Ilepeceinbpre
ee B HEOOJBIIOW TUreNb MW YIUIOTHHUTE INMATENEM TaK, YTOOBI MOJYYMJIICS KOHYC C BEPIIMHOH B
LEHTPe TUrJs. YIUIOTHEHHAs IIUXTa AOJDKHA 3aHATH B TUTJIE He Oojiee Tpex derBepTell oObema,
TOraa CTeKJIo He OyzaeT nmponuBatees. LunamMu nocTaBbTe TUTEIb B JIEKTPOIIEYb (TUTEIbHYIO HWIIH
my¢enbHy0), Harperyio 10 800—900 °C, m momoxnute, moka muxrta He cruiasurcsa. OO0 stom
CYIST TO BBIJENEHHIO IMy3BIPHKOB: KaK TOJBKO OHO MPEKPAaTHUIIOCh, CTEKJIO roToBo. JlocTaHbTe
TUTENb IUINIAMUA M3 TE€YM U Cpa3y JK€ BBUICHTE pACILIABICHHOE CTEKJIO Ha CTAJbHYI WIH
YYT'YHHYIO TUTUTY C YHCTOW MOBEPXHOCTHIO. OCThIBasi HAa IUIMTE, CTEKJIO OOpasyeT CIUTOK CHHE-
¢duoneroBoro nseTa.

UroObl moONy4nTHh CTEKJIA JAPYIHX L[IBETOB, 3aMEHHTE OKCHA KobalbTa APYTrUMH
oxpammBaromumu okcuaamu. Oxcun xenesa(I1l) (1—1,5 r) okpacuT CTEKIIO B KOPHUHEBBIN, OKCH
menu(IT) (0,5—1 r)—s 3enensrii, cmech 0,3 r okcuaa meau ¢ 1 r okcuaa kobanbTa M 1 T OKCHIa
xene3a (I1I)—s gepHbii BeT. Eciin ske B3sITh TOJIBKO OOPHYIO KHCIIOTY U OKCHJ CBHUHIIA, TO CTEKJIO
ocraHeTcss OeCLBETHBIM M TPO3padyHbIM. lloskcnepuMeHTHpyHTEe caMH C JOPYTMMH OKCHIAMH,
HaIpuMep, XpoMa, MapraHua, HUKeJs, OJIOBA.

Crexio u3MenpbunTe NecTUKOM B dapdopoBoii crynke, UTOObI HE MOPAHUTHCA OCKOJIKAMH,
o0s13aTeNbHO OOMOTANTE PYKY MOJIOTEHIIEM, a CTYIIKY € TIECTUKOM MPUKPONTE YUCTON TPSTKOM.

CcpinbTe MENKUil CTEKISTHHBIM MOPOIIOK Ha TOJICTOE CTEKIJIO, N00aBbT€ HEMHOTO BOABI U
Pa3oTpHUTE A0 CMETAHOOOPA3HOTO COCTOSHUS KYPAHTOM — CTEKJISTHHBIM WIH (ap(OopoBBIM TUCKOM
¢ pyukoi. BMecTo kypaHTa MOXHO B35ITh MAJICHBKYIO TUIOCKOJOHHYIO CTYIIKY FUIH TTOJHPOBAHHBIN
KyCOK IPaHHTa — TakK MOCTYMAaJH CTapble MacTepa, Koraa pactupanu kpacku. [lomydennyo maccy
Ha3bIBAIOT HUTHKEPOM. Ero Mbl Oy1eM HAHOCHTD Ha MOBEPXHOCTH AJTFOMUHUS IIPUMEPHO TaK JKe, KaK
3TO JENAI0T, U3TOTOBJISAS YKPALIEHHS.

OducTuTe NMOBEPXHOCTh ATIOMUHHS HAKOAuHOW Oymaroil u 00e3KHUpbTE KHUISTYEHHEM B



COJI0BOM pacTBope. Ha uncToil noBepXHOCTH MPOUEPTUTE CKAJIbIIENEM WM UIJIOH KOHTYP PUCYHKA.
IToBepXHOCTH C MOMOIIBIO OOBIMHON KUCTOYKH MOKPONTE IMUIMKEPOM, MPOCYIINUTE HaJl TUTAMEHEM, a
MIOTOM HarpeBaiiTe B TOM kK€ TUIAMEHHU JI0 TeX MOp, MOKa CTEKJIO He HAIUIaBUTCs Ha MeTajul. Y Bac
MOJIy4UTCsl 3Maib. Ecii 3Ha4OK HEBENMK, €ro MOXXHO IOKpbIBaTb CJIOEM CTEKJIa U HarpeBaTb B
IaMeHn nenukoM. Ecnu ske m3nenue Oojee kpymHoe (CkaskeM, TabJIMYKa C HAAMKUCHIO), TO HAIO
pa3duUTh ero Ha y4aCTKU U HAHOCHUTh CTEKJIO Ha HUX moouepenHo. UtoOw! 1seT smanu Obi1 Oonee
UHTCHCHUBHBIM, HAHECHUTE CTEKJIO MOBTOPHO. TakuM crmocoOOM MOXHO TMOJy4aTb HE TOJBKO
yKpallleHHsl, HO M HaJeXHble 3MaJieBble TMOKPBITUA Ul 3allUThl AJIOMHUHHEBBLIX JeTajieil BO
BCEBO3MOXKHBIX MpUOOpax W Mozaensx. Tak Kak B 3TOM Cly4ae 3Majlb HECET IONOJHHUTEIbHYIO
HArpy3Ky, METaJUIMYECKYK IIOBEPXHOCTh IOCHEe OOE3KMUPUBAHUS W MPOMBIBKH JKEJATEIBHO
MOKPBITh TUNIOTHOW OKCHJIHOHM IUIEHKOH, IJIsl 3TOr0 AOCTAaTOYHO MNojepxkarb aerainb 5—I10 MuH B
nevu ¢ TemmnepaTypoil uyth Huxe 600 °C.

Pasymeercs, Ha OonplIyi0 pAeTajp MHUTMKEP yAOOHEe HAHOCHTb HE KHCTOYKOH, a W3
MyJbBEPU3ATOPa WJIM MPOCTO TOJUBOM (HO CJIOHM noJpkeH ObITh TOHkMM). llonmcymure nmeranb B
cymmiibHOM mkady mpu 50 — 60 °C, a 3aTeM mepeHecuTe B 3JEKTPONeyb, HarpeTyo a0 700 —
800 °C.

A eme M3 JErkolIaBKMX CTEKOJ MOXHO TNPUCOTOBUTH OKpAIIE€HHbIE IUTACTUHKU JUIs
Mo3anmuHbIX padotr. Kyckm Ouroii dapdopoBoii mocynel (MX BaM Bcerga AagyT B IOCYAHOM
MarasuHe) oOJeHTe TOHKUM CJIO€M ILIUKepa, MPOCYIIUTE MPU KOMHATHOH TeMIeparype WIH B
CYIIMJIbHOM INKady M HAaIUlaBbTE CTEKJIO Ha TUIACTHHKH, BBIAEPXKHBAs UX B DJIEKTPOIEUU TNPHU
TeMrieparype He Huxe 700 °C.

OcBouB paboOTy CO CTEKJIOM, Bbl MOYKETE MOMOYb CBOMM KOJUIEraM U3 OHOJOTHYECKOTrO
KPY>KKa: TaM HEPEKO U3rOTOBJISIIOT UyUesia KUBOTHBIX, & AJI Yydesl Hy»KHbl Pa3HOLIBETHbIE IJ1a3a...

B cranpHOl mummTe TOMIUHON OKOJO 1,5 CM BBICBEPIMTE HECKOJIBKO YIUIyOIEHUH pasHBIX
pa3MepoB ¢ KOHHYECKUM WU cepudeckuM THOM. TeM ke crnocoOoM, UTO U MpPEXAe, CIIaBbTe
pa3HOLBETHbIE CTeKia. ['aMMbl, MOXKanyHd, XBaTUT, a YTOObl W3MEHUTh WHTEHCHUBHOCTb, YYTh
YBEJINYbTE WM YMEHBIINUTE COACPIKaHUE OKPALTUBAIOLIEH T0OaBKH.

Hebonpimyro Karmo sipKOro pacIuIaBIeHHOTO CTEKJIa MOMECTUTE B YIiyOJIeHHE CTaJbHOM
TUTUTBL, 3aT€M HaJIelTe CTEKJIO 1[BeTa panaykHOH obonouku. Kams BoWaer B OCHOBHYIO Maccy, HO
HE CMeIIaeTcs ¢ Heil,— Tak OyayT BOCIIPOM3BENEHBI U 3padyoK, U panykHast obosouka. OxnakaaiTe
U3JIeNNsl MEIUIEHHO, He JIOMyCKas Pe3KUX IepenanoB TemmepaTyp. s 3Toro 3arsepieBllne, HO
eIe Topsure «riia3a» IOCTaHbTe U3 (POPMBI MOOTPETHIM MMUHIIETOM, MOJIOKHUTE B PHIXJIBIN acOecT u
y>K€ B HEM OXJIaIUTe 10 KOMHATHOH TeMIepaTypbl.

KoneuHo, nerkorniaBkuM CTeKJIaM MOXKHO HaiTu u apyrue npuMeHeHus. Ho He myuiie nu
Oynert, eciy Bbl MIOUILIETE UX CaMu?

U B 3aBeplieHne ONBITOB CO CTEKJIOM, MOJIb3YSACh BCE TOM XK€ dJEKTPOIEeUbto, MONbITaeMCs
NPEBPATUTh OOBIKHOBEHHOE CTEKJIO B LIBETHOE. ECTECTBEHHBIN BOMPOC: HENb3s JIU TAKHM CITOCOOOM
caenaTb COJHeuHble O4Kku? MOXKHO, HO Bpsi JIM 3TO yJACTCs BaM C MEPBOTO pasa, MOTOMY 4YTO
nporecc Karmpu3eH U TpeOyeT HEKOTOpBIX HaBBIKOB. Ilo3ToMy OepuTech 3a OYKH TOJBKO IOCIHE
TOro, Kak MOTPEHHPYETeCh Ha KYCOUKax CTeKJIa U yOeauTech, 4TO pe3yJbTaT COOTBETCTBYET
OXKUJAHUSIM.

OcHoBo#1 kpacku [yt crekya Oyner kaHugonb. M3 pe3suHaToB, coNieil KUCIOT, BXOISIIUX B
cocTaB KaHHM(]OJM, BBl paHee OTOBHJIM CHUKKATHUBBI JUI MACISHBIX Kpacok. BHOBb oOparmmcs k
pe3uHaraMm, MOTOMY YTO OHHM CIOCOOHBI OOpa3OBbIBATH HAa CTEKJIE TOHKYIO POBHYIO IUICHKY U
CJIy>KMTb HOCUTEJIIMU KpaCsIIero BelecTBa,

B pactBOope enkoro Harpa koHUeHTpauuen okoyio 20 % pacTBopsiiiTe mpyu MOMEIINBAHUU U
MIOMHS1, KOHEYHO, 00 OCTOPOXKHOCTH, KYCOYKH KaHU(OJIU A0 TEX MOP, MOKA JKUAKOCTb HE CTAHET
TeMHO-xkenTol. OtduneTpoBa, 106aBbTe HEMHOTO pacTBopa xynopuzaa xeneza FeCls wnmu papyroi
COJIM TPEXBAJIEHTHOTO >Kene3a. MMeliTe B BHAy, YTO KOHLEHTpAaLMs pPacTBOpa HOJUKHA OBITh
HeOOJBIIOH, COJIb HeNb3st OpaTh B U30BITKE — OCAIOK THAPOKCHIA JKeJIe3a, KOTOPBIH B 3TOM Cily4ae
obOpasyercs, HaM nomenraer. Eciiu ke KOHLEHTpauus COJM HEBEJHMKA, TO O0pas3yercsl KpacHBIH
OCaJIOK pe3rHara Xkeye3a — OH-TO TaM U Hy>KeH.



OtdunpTpyiiTe KpacHbII OCAIOK M BBICYLINTE €ro Ma BO3AyXe, a 3aT€M PacTBOPHUTE 0
HACBILIEHUS] B YHCTOM OeH3MHe (He aBTOMOOMIIbHOM, a OEH3MHE-pacTBOPUTEINE) ele Jiydine ObLIo
Obl B3sTh TeKCaH WM mnerposieiiHbii 3¢up. Kucrodkol wiaMm mMyJbpBepU3aTOPOM OKpPAChTE
MOBEPXHOCTb CTEKJIa TOHKUM CJIO€M, JaiTe MOACOXHYTb M MOJIOXUTE HA 5—10 MHUH B meusb,
Harpetyio npumepHo mo 600 °C. Ho kaHu}oib OTHOCHUTCS K OPraHUYECKUM BELIECTBAM, a UM
TaKylo TeMIlepaTtypy He Bbiaepkarh! IIpaBuibHO, HO HMEHHO 3TO U HY>)KHO — MyCTb OpraHU4ecKas
OocHOBa BbITOpUT. Torma Ha CTekie OCTaHeTCs TOHYaMlnas IUIeHKa OKCHZA J>KeJe3a, XOpOIIo
CIIETUICHHAsI C MOBEPXHOCTHIO. U XOTs OKCHI B OOIIEM-TO HENMpPO3payeH, B CTOJIb TOHKOM CJIO€ OH
MPOMYCKAET YaCTh CBETOBBIX JIyYEH, T. €. MOXKET CIIY>KUTh CBETO(PHIBTPOM.

Bo03MOXHO, CBETO3AIUUTHBIM CJIOH TMOKaXXETCsl BaM CIHLIKOM TEMHBIM WM, HalpOTUB,
U3JIMIIHE CBETIBIM. B TakoM ciydae moBapbUpyHTE YCJIOBHUSl ONbITAa — 4YyTh YBEIUYbTE WU
YMEHBLINTE KOHLEHTPALHIO pacTBOpa KaHU(OIH, U3MEHHUTE BpeMsl U Temreparypy obxura. Ecim
’K€ BaC HE yCTpamBaeT LIBET, B KOTOPBIM CKpalE€HO CTEKJIO, 3aMEHUTE XJIOPUJ XKeje3a XJIOPUAOM
APyroro Merajia, HO HEMPEMEHHO TaKOro, OKCHJ KOTOPOIO SIPKO OKpallleH, HapuMep XJOpPUAOM
Menu win KodanbTa.

A KOrja TEXHOJOrHs TIIATENbHO OTpabOTaHa Ha KyCOYKax CTEKJa, MOXHO 0e3 ocoloro
pHICKa COBEPIIUTH MpeBpalleHHe OOBIYHBIX OYKOB B coyiHeuHble. He 3a0ynbTe TOJNBKO BBIHYTH
CTeKJIa U3 OIpaBbl — IUIACTMACCOBAsI ONPaBa HE BBIAEPXKUT HArpEBaHUs B II€UYU TOYHO TaK JKe, Kak
KaHU(OJIbHAsI OCHOBA. ..

CAMO/JIEJIbHBIN ITJIACTHJIMH

KoneuHo, nmiacTuiuH MOXHO KynuTh B MarasuHe. Hy u uto u3 storo? PaauonpuemMHHUK
TOX€ KyIIUTb MOKHO, OTHAKO CKOJIbKO JIFOAEH KOpIAT Hal paguocxemamu!

JUisi caMOZIeIbHOTO MJIACTUIIMHA €JUHCTBEHHBIM Ee(UIINTHBIM ChIPEM OKAa)KETCSI, BUAUMO,
onenHoBas kuciora Ci17H33COOH. Brnpouem, oHa ectb, HaBepHOE, B LIKOJbHON Jadopatopuu (1
BOOOIIE 3TO OYEHb PACTIPOCTPAHEHHAs KUCJIOTA, BXOJSINAs B COCTaB MOYTH BCeX KUpoB). U3 Hee
MbI TOJIYYUM LIMHKOBYIO COJIb — oJjieaT nuHka. K 35 gactsm (mo macce) Harperoil OJermHOBOM
KUCJIOTBI MpuOaBbTe HEOOJBIIUMH TOPLUUSMH S5 4acTell CyXHX LUHKOBBIX Oenni (MOXKHO B3STh
caMozeNnbHbId TUrMeHT). Kaskayro HOBYHO MOPLIHIO OeNNIT BHOCHTE JIMIIb MOCIIE TOrO, KaK NCUE3HET
neHa oT npubaBiIeHHs npeapiayel. Ecim MMHKOBBIX OEIIT y Bac HE 0Ka3aJI0Ch, MOJKHO 3aMEHHUTh
uX OOBIYHBIM MEJIOM — TOTZA Y BacC IMOJYYUTCS oseaT Kajbuus. [IpaBma, kKauecTBO IMJIACTHIIMHA
OyaeT HeCKOJIbKO XYXKe.

K nonydueHHOMY cupomooOpasHOMy oJieaTy MpuOaBbTe MPH MOCTOSHHOM MMEpEeMeIInBaHUH
18 uacreii cMecH paBHBIX KOJIMYECTB Macia U BOcka. UTOOBI €€ MPUroTOBUTH, PACIUIABBTE BOCK U
no0aBbTe K HEMY, SHEPTUYHO NEpEMEIInBasi, JKUIKOe Macio, Hampumep BasenuHoBoe. Emie pas
MOAYEPKUBAEM — BCE KOMIIOHEHTHI HaJI0 TIIATEIbHO MEPEMELINBATh, OT 3TOO BO MHOTOM 3aBUCUT
Ka4eCTBO TOTOBOTO IUIACTHIIMHA. UTO KacaeTcst BOCKa, TO Jiydlne Obl B3ATh MPUPOIHBIH, MTUEITHHBIH,
HO B KpaliHEeM ciydae ero MOXHO 3aMEHHTb CTeapHHOM (Toynbko He napadunom). Cteapus ke
MO>KHO 0€3 TpyZa MPUTOTOBUTh U3 XO3SIICTBEHHOT'O MbLIA, KaK ObLIO onucaHo B pasaene «llepBoie
OTIBITBD).

Korma cmech oneara, Macia U Bocka (miam creapuHa) Oynmer rotoBa, modaBbTe K Hel 23
YaCTH CEPbl, M3MEJNbYSHHON B TOHKYIO MyAPY (MOXHO B3ATh alITEYHBIH npenapar), 15 gacteit cyxoi
MEJIKOH TJIMHBI, TPOCESHHOH dYepe3 CHTO, M ele 4 YacTH KakoW-TMOO MUHEpPaNIbHON KpacKu.
Mo3kHO, HanpuMep, B3ATb MyMHIO (OKcup xene3a Fe,O3)—BbI yke yMeeTe rOTOBHTD 3TO BEIIECTBO
(ae 3a0ynpTe 00 MHTEHCHBHOM U MOCTOSIHHOM TepeMernnBanun). Eme pas TimarensHO pasMeriaiite
TOTOBYIO CMECh M packaTaiTe CKaJKO# Ha Jucte (aHepsl Wik xkecTu. [1macTuinmH roros.

BoT TOnpKO Kakas HENPUSATHOCTBL: y OJjieaTa IIMHKa 3amax He u3 gydmux. Ho ero moxHO
3araymwuTh OTAYIKOW. CMelnBasi UCXOIHbIE MPOAYKTHI, 100aBbTe HEMHOTO (HECKOJBKO Karlelb)
NPUATHO TAXHYIIEro BEILIECTBA, HANPUMEpP PO30BOTO MM JIABAHAOBOTO Maclia, WM XOTS Obl
OZAEKOJIOHA.

ITOCEPEBPUM 3EPKAJIO!

Bosmoxkao 5 310? 3epkana cepeOpsAT Ha crnenuanbHbIX (padpukax, B 3epKaJbHBIX

Mactepckux. Pemecio 3To npeBHee, ¢ TpaAULUSAMU U POPECCHOHATBHBIMU CEKPETAMH — HEJIETKO



U3rOTOBHTH XOpoIuee 3epkajo. 1 Bce ke — nonpoOyem!

KoHeuHO, 3epKasbHYK TIOBEPXHOCTh MOXKHO TIPUTOTOBUTH 0€3 Tpyna,— PEaKIHIo
«cepeOpsiHOrO 3epKajia» CTaBsIT B ILIKOJE Ha ypokax. Ho Xopomrero 3epkana He MOJYYHTCH,
noOnecTuT HeMHOro — U Bce. Her, Tyt peup moiimer o HacrosimeM 3epkane. M oHO y Bac
HETPEMEHHO TMOJIyYUTCsI, €CJIN BbI Oyziere paboTaTh akKypaTHO U HE IpeHeOperaTb MeJOoYaMH.

Baxxnoe npenynpexnenue: paboTaiiTe TOJIBKO € TUCTHIUIMPOBAHHOW Bonoi. Ilopomok
«KPOKYC» — CIIeLMaJIbHO MPHUrOTOBJeHHBINH okcup keneza(lll)—mpoceliTe uepe3 MenIKoe CUTO H
MOJIyYEHHYIO MbUIb pa3BeiuTe NUCTUIUIMPOBAHHON BoAoW. Eciu y Bac HeT «kpokyca», MOXHO
B3SITh KAKYIO-JIMOO TOTOBYIO IOJHMPOBAIBHYIO JKHIKOCTb, OHHM MPOMAIOTCS B XO3SHCTBEHHBIX
MarasuHax. POBHOE CTEKJIO, KOTOpOe BBl COOMpaeTech CHeNaTh 3€PKAJIbHBIM, MOJOXHUTE Ha CTOJL.
IIpoBepbTe ypOBHEM, FOPU30OHTANIBHA JIU OBEPXHOCTh CTOJA, U €CIIU HET, NOJJIOKUTE MO/ HOXKKH
CJIO)KEHHBIE JIUCTKH OyMard, 4ToOBl BBIPOBHSTH MOBEepXHOCTb. He Oepurte Oosblnoe CTEKIIO,
HAUMHATH JIydine ¢ mManoro. UtoObl ciy4aifHO He pa3laBUTh €ro, MOJIOXKUTE Ha CTOJI, HaIpuMep,
CTapoe OAesio.

Haneiite noaupoBanbHyO KUIKOCTb Ha CTEKJIO U TIIATEIbHO MPOTHUPANTE €ro KpyroBbIMU
IOBUKEHUSIMH C TIOMOINBIO BOIIOKA, (eTpa (MOKHO B3SITh CTApyl ILIAMY) JUOO KyCKa MSATKON
KOHU. lloTpure cTekno Maprieil, CMOYEHHOH B3BECBIO TOHKO Pa3MOJIOTONW U MPOCESTHHON MeM3bl B
BOZE, €Ile pa3 NPOMOHTE NUCTHIUIMPOBAHHOW BOMOH, MPOTPUTE BJIAKHOW T'yOKOH, a 3arem
MapJIeBBIM TaMIIOHOM, cMO4YeHHBIM B 0,15 %-HoM pacTBope xnopuna ososa (IV), onsaTe npomorite
U IPOTPUTE OTXKAaTbIM TaMIOHOM. IloAroToBKa cTEKsa 3aKOHUEHA. JTO OUEHb BakHasl Mpolenypa.
OT TOrO, HACKOJIBKO TINATENBHO BbI €€ BHIMTOJHIIIN, 3aBUCHT Ka4eCTBO OyAyINero 3epKaia.

O0paboTaHHYI0 OBEPXHOCTh HATO Cpasy ke cepedputh. Eciau BbI moyemy-nbo He ycrenn
MPUTOTOBHUTD PACTBOP AJISl CepeOPEHHsI, TO OMYCTHTE CTEKJIO B TEIUIYIO JUCTUUTMPOBAHHYIO BOAY H
HEe BBIHUMAlTe M3 Hee, Moka Bce He Oymer rotoBo. KcraTu, Takas omepaunus mojie3Ha BO BCEX
CITydasix: XOPOIIO, €CJTH CTEKJIO rpanycoB Ha 8—10 Teriee, yem pacTBOp st cepedpeHus.

JTOT pacTBOp HEOOXOAMMO TOTOBHTH TOJIBKO B PE3MHOBBIX MepyaTkax. Ero mosydvaror,
CMeIIMBasi [1BA pacTBOPA, KaXIbl M3 KOTOPbIX TOTOBAT OTAENbHO. MBI yKakeM KOJHUYecTBa
BEIIIECTB Ha JIUTP PAaCTBOPA, a BBl MPUKUHBTE CAMH, CKOJIBKO PacTBOpPa BaM TpeOyeTcs.

ITepsriii pacTtBOp: 4 r HUTpata cepedpa, 10 mi 25%-Horo pactBopa ammuaka, 4 T €IKOTO
Hatpa. [lopsnoK MpUTOTOBJIEHUST pacTBOpa HE COBCeM OObIYeH. Bech HUTpaT cepebpa pacTBOpUTE B
300 mn Bozwl, 9/10 pacTBOpa OTJNEHTE B YUCTHINA CTaKaH U A00ABBTE IO KAIUISIM PacTBOP aMMHUAKa,
BCE BpPEMsI IMEPEMEIINBAst JKUAKOCTh CTEKJITHHON MaJloukoi. MyTHas JKMIKOCTb OyJeT CTAHOBUTHCS
Bce OoJiee MpO3payvHOi, M, HAKOHEL, OKpacka mcye3HeT. [IpnbaBbTe HEMHOTO pacTBOpa HHUTpPATA
cepebpa — pacTBOp BHOBb CTaHET MYTHBIM. J[oOaBbTE pacTBOpP €AKOro HATpa, TOTAA PAaCTBOP
NPUMET CBETJIO-KOPHYHEBBI OTTEHOK. BHOBB MO KamysiM mpuOaBiisiiiTe pacTBOp aMMHUaka, U
pacTBOp OIATH MOCBETJIEET, TENEPb OH KAXKETCs Cllerka CUHeBaThIM. BieliTe ocrasiuiicst pacTBop
HUTpaTa cepebpa W aMMHaK, Kak CIEAyeT pa3MellaiTe W JOJIeHTe AUCTHILTUPOBAHHYIO BOAY IO
JuTpa.

Ecnu npupercs XpaHUTh 3TOT pacTBOp, TO mepeneiite ero B OyThUIKY WM CKISHKY C
XOPOLIO NMOJAOTHAHHOW NpoOKoH. B oTKpeITOM Mocyne pacTBop XpaHUTh Henb3st! BTopoii pacteop:
Ha yiutp pactBopa—100 r caxapa-padunana u 10 mx pazdasnenHoi (mpumepHo 10 %-Hoii) cepHOM
WM a30THOH kuciotel. Caxap 3apaHee pacTBOPHTE B AUCTUILTUPOBAHHOHN BOnE, 10OAaBbTE KUCIOTY,
MOKHITSITUTE YETBEPTh Yaca U TOJICHTE BOAY A0 PacYeTHOro obbema.

CwmemaiiTe 0ba pacTBOpa: Ha OAWH MUJUTWJIMTP BTOPOTO pacTBopa (C caxapoM) BO3BMHTE
npumMepro 100 mu mepBoro pactBopa (¢ HUTpatoMm cepebpa). TouHoe COOTHOIIEHHE TPUAETCS
nonoOpate Ha ombiTe. Ecniu Oyner m30bITOK caxapHOTO pacTBOpa, TO NPU cepeOpeHHH HAYHYT
BBINAJaTh XJIONbS, €CIH K€, HANpPOTHB, STOT PAacCTBOP B HENOCTaTKe, TO cepedpeHue monaer
ciMmKoM MeuteHHO. TlonydeHHyro cMech OBICTPO M TINATENLHO pa3MelIaiTe; CHadala OHa CTaHEeT
OpaH)KEBO-KPAaCHOH, a 3aTeM NoYepHeeT. JTO CHTHAJI. Topa NpucTynatb Kk cepedpenuro. He
yIIyCTUTE MOMEHT!

Cpasy BbuIeliTE CMech Ha cTeksio. OHa pacTeueTcs Mo BCeil MOBEPXHOCTH, U CTEKJIO CTAHET
TEMHBIM, HO MTOTOM OBICTPO HAYHET CBETJIETh, HA HEM 00pa3yercs CJIoi MeTaumdeckoro cepedpa,



KOTOPO€ BOCCTAHABJIMBAETCS U3 HUTpaTa. Yepes 5—10 MUH OCTOPOKHO CTOHUTE CMECH CO CTEKJIA C
MOMOIIBI0 MapiH (a emie Jiydlle — KycOYKa 3aMIIH), CMOYEHHOW B AMCTHJLIMPOBAHHOW BOJE,
BHOBb HAJIEWTE CMECh M TOJEPIKHUTE €€ eIle YeTBEPTh Haca. YK€ MOocepeOpeHHYI MOBEPXHOCTH
MIPOMOWTE AUCTWIMPOBAHHOM BOAOW. Ecnu Ha cTekyie OKaXyTCs TEMHbIE IISiITHA, MX HAIO0
NPOTEPETh TAMIIOHOM CO CMECBIO MEeM3bI, 3aTeéM pPacTBOPOM xyopuaa oyiosa (IV), cHoBa HaIUTh Ha
5TH MECTa CMECh U IIPOMBITH BOAOH.

Uro0bl mpoOBEpHUTh, JOCTATOYHO JIM OCATWIOCH cepedpa Ha CTEKJe, MOCMOTPHUTE CKBO3b
3epKajo Ha JaMmIly MOITHOCTBIO 60 BT — oHa nmoypkHa OBITH €1Ba BHIHA CKBO3b MocepeOpeHHoe
CTEKJIO.

CepeOpsiHbIii CIIOH eme HEAOCTATOYHO MPOYHO AEPIKUTCS Ha cTekse. UToOBl YKpenuTh ero,
MOCTaBbTE 3€PKAJIO B BEPTUKAJIBLHOM IOJIOKEHUM HA Yac-APYrod HarpeBaTbCsl MPU TeMmIepaType
100—150 °C. Bocnonb3yiitech CymmIbHbIM IIKapoM, B KpaliHEM Cllydae — HECHJIbHO HarpeTroi
nyxoBkoi. Korma 3epkano ocTeIHET, MOKpoO#Te cepeOpsiHyIO TUIEHKY BOJOCTOMKHM IPO3PavuHbIM
JaKOM M3 MyJbBepu3aropa (KUCTh MOXKET €€ MOBpenuTh). Ilocime BBICBIXaHUS HAHECHTE IMOBEPX
JlaKka TOJICTBIHA CJIOW HENMpO3pavyHON KPacKH WJIM YepHOTro OMTYMHOTO Jjiaka. Boawte KHCTBIO WM
HANpPaBJSIHTE CTPYIO M3 MYJIbBEPH3ATOPA TOJBKO B OJHOM HAINpaBJIECHUH: JHOO CBEPXY BHH3, JHOO
CJIeBa HAIpPaBo.

3epkano mnoytd rotoBo. Ocrajoch JMIIb NPUBECTU B IMOPAJOK €ro JIMLEBYIO,
HerocepeOpeHHyo cropoHy. Ha Hell MoryT okasarbesi 3aTeku cepeOpa; yHaiuTe MX TaMIIOHOM,
CMOYEHHBIM CJIa0BIM PACTBOPOM COJITHON KUCJOTHI. ECy BBI 3amadkaif pykd, TO YOAJIUTE IMSATHA
CJIETKa MOAOTPETHIM PACTBOPOM THIIOCYJIb(PHTA U XOPOLIEHBKO BBIMOMTE PYKH TEIUIOH BOAOH.

MHoro nu cepeOpa momo Ha M3rotoByieHue 3epkana? M ckonbko cepebpa B HacToOsIEM
3epkaie? Bompoce! Bpoae Obl HEXHTpBIE, HO OTBETUTHh Ha HUX HE Tak-TO Jerko. Ilnenka cepebpa
HACTOJIBKO TOHKA, YTO Aaxke Oyab Y BAC MUKPOMETP, €€ HE U3MEPHTb...

Uro0Obl HE MOPTUTH XOpOLIEe 3€PKao, BO3BMUTE KaKOW-HUOYIb OCKOJIOK, YOAAJIUTE CIOU
Jaka W KPacKU BaTOH, CMOYEHHOW aleTOHOM, W TMOJIOKUTE Ha MOCepeOpPEeHHYI0 IOBEPXHOCTH
HeOONBIION KPUCTAJUIMK Hojxa. Y»Ke MpH KOMHATHOW TeMmrepaTrype HOA OOBOJBHO OBICTPO
UcrapsieTcsi, €ro napbl pacTeKkaroTcsl MO CTEKJIy, NMOTOMY YTO OHM HAaMHOIO TsDKeNee BO3JyXa.
Urto0bl MX HE Pa30THAJ CIIyYalHBIA CKBO3HSK, HAKPOWTE KPUCTAJUIHK ITEPEBEPHYTHIM CTAKAHOM.

[Ipu B3aumonelicTBuM #ona ¢ cepedbpom obpasyercst noaun cepedpa, U BO3Jjie KPUCTAIITHKA
MEAJIEHHO pacIUIbIBaeTCs MNPO3pavyHOe ISITHO: MOAMI B TOHKOM CJO€ Mpo3padeH. A y Kpaes
NPO3PayvHOro TsITHA cepeOpsiHas TUIEHKa He MCUe3aeT, HO CTAHOBUTCS TOHbIIe. M B pesynbraTe Ha
3epKajie TMOSBISIOTCS OKpAIICHHBIE KOJbIA, KOTOPbIE BHIHO OCOOEHHO XOPOIIO B OTPAKEHHOM
CBETE.

KonbLa kaxxyTcs LIBETHBIMM IO TOH k€ MPUUYMHE, IO KOTOPOH HaM KaXXyTCsl paly>KHbIMHU
MBUIbHBIE TIy3bIPH U MACIISTHBIE MISITHA HA BoAe. SBIIeHHE 3TO Ha3bIBaeTCS MHTEpQEpEHIINel cBeTa B
TOHKUX TUIEHKAaX, €ro M3y4arT B Kypce ¢u3uku. s Hac camoe BakHOE BOT YTO: 4yeM OoJiblle
KOJIel, TeM ToJe cepebpsiHas rieHka. Ecimu ux nBa, TO TONmMHA MIeHKH okoyio 0,03 MkM, Tpu
KoJibLa cOOTBETCTBYIOT 0,06 MkM, yeTbipe — 0,09, msate — 0,12, mecth — 0,15, cemb — 0,21 MKMm.

3Hast TONIIMHY CepeOpsIHOTO CJIOS, JIETKO MOJCUUTATh M KOJHYECTBO cepedpa: Halo JIMIIb
YMHOHTD TOJIIMHY Ha IUIOIA/b 3€PKajia U MOJYYEeHHBIH 00BEM eIl1e pa3 YMHOKHUTh Ha TUIOTHOCTh
cepebpa (10,5 r/em’).

Bot opueHTHp 111 MpPOBEpKU pacueTra: 3epKajo IUIOIIAAbI0 OKOJIO KBaJpaTHOIO MeETpa
COZIEPKHT 4yTh OOJIbIIE TpaMMa cepedpa.

5
JIOBKOCTDL PYK
Hac okpyxaer MHOXECTBO BeIIel W BELIECTB, KOTOPbIE
KaXyTCs OOBINEHHBIMH W HHUYEM He TpuMedaTeNbHbIMU. OTHAKO
OY€Hb YaCTO OHHU OOJIANAIOT YIUBUTEIHHBIMH CBOMCTBAMH — HAJO
TOJIBKO CyMeTh HX 3aMeTuThb. CKakeM, aJIIOMUHHUEBOU JIOKKOMN
MOXXHO BBITIPSIMJISITD TEPEMEHHBIA TOK, CIUYKOH — 3aXKedb




SJICKTPUUYECKYIO JIAMITOYKY, CaXapoM-padUHAIOM — BBICEYb HUCKPBI, a MAPTAHIIOBKON U3 allTeKH —
HAYHUCTUTD 10 Oyiecka kacTproiito. Ho amist 3Toro Hamo, BO-NIEPBBIX, 3HATH CBOMCTBA BEIECTB U, BO-
BTOPBIX, YMETh STUMH CBOWCTBAMH TOJIb30BATHCS, MHBIMHU CJIOBAMH, HEOOXOAMMA JIOBKOCTb PVK,

npuodOperaemMast ¢ ombITOM. M, Kak B crapble BpeMeHa TOBOPWIM (POKYCHHUKU,— HHUKAKOTO
MoIlleHHHU4ecTBa!
Urak, 3aiimemcs oxycamMum — Cepbe3HbIMH XUMHYEeCKUMH (okycamu. MuHorma — nans
3a0aBbl, HO Yalle — AJIST IEMOHCTPALUN HEOOBIUHBIX SIBJICHHH U M3TOTOBJICHUS HEOOBIUHBIX BEILEH.
JIOKXKA-BBITIPAMUTEJIb

Jlnist 3TOTO OMBITAa TOIUTCS Jr00ast aJFOMIHHMEBAs JIOXKKA — YaifHast win crosioBast. Ee Hano
TIIATEJIBHO BBIMBITH U OOE3KUPHUTh, KaK 3TO CHENaTh, Bbl 3HAETE U3 OMBITOB C aHOIUPOBAHHEM
amoMuHnus. Jloxkka Oyner mepBoil metanbro Oynyliero BBIIPSIMHUTENS] TOKA, a BTOPOH HaM IOKa
MOCIY)KUT TyCTas KOHCEpBHas OaHKa, BBICOTOM NPUMEPHO C JIOXKKY, BO BCSIKOM Ciydae, He
HaMHOTO HIDKE.

Kectsiayro 0aHKy BBIMOHTE C
MBUIOM HWJIM CTUPAJbHBIM IOPOLIKOM,
OIOJIOCHUTE U 3aIOJIHUTE PAaCTBOPOM ISt
aHoaupoBaHus amoMuHusA: Ha 100 mn

BOAbI — 20 MJI CEpHOM KHUCJIOTHI
(ocTtopoxHO!). Kucnory MOKHO
3aMEHUTH, kapOoHATOM aMMOHUS
(NH4):COs3 (10 1) wnu B kpaiiHeMm ciy4dae

MUIIEBON COMOM, pacTBOPUB €€ B BOAE 10
HaceieHusi. Boma  nmomwkHa — OBITH
OUCTUJUTMPOBAHHAS, TOAWTCS W YUCTast

TOKAEBas.

IIpexxne 4yeM omyckarh JOXKKY B OaHKy, MPUKUHBTE, IO KAaKOrO MecTa JIOKKUA Oyaer
I0XOAUTb pacTBop. Ha rpaHuie pacTBOp — BO3AyX aTIOMUHUI OyIeT HHTEHCUBHO PaCcTBOPSATHCA,
U JIO)KKA CKOPO Pa3BaJIUTCS HA [BE 4acTU. YTOOBI 3TOr0 HE MPOU3OLLIO, Y4aCTOK BOJU3U IPAHULBI
MOKPOMTE CIIOEM JIAKA UM BOJOCTOMKOIO KJlesl.

Tenepp moaBecbTe JOXKKY B OaHKe Tak, 4ToObl OHA HE Kacauach CTEHOK, YCTPOWCTBO
NOJIBECKU BbI, HaBepHOe, Oe3 Tpyna mpuaymaere camu. [lox OaHky mosioxkute KadenbHYIO MIHTKY
WM JIIOOYI0 JOPYryr0 He MPOBOMSIIYIO JJIEKTPUYECTBO MNOACTaBKy. Ha 3ToT pas bl Oymem
NOJIb30BaThCsl He OaTapeiikaMu MM aKKyMyJISITOPOM, a TePeMEHHBIM TOKOM OT CeTH, W,
€CTeCTBEHHO, HaJ0 MOJHOCTBIO cebst obezomacuth. [Io TOH ke mMpUUMHE CaMbIM TLIATEIBHBIM
00pa3oM H30JMPYiTE BCE OTOJICHHbIE KOHLIBI ITPOBOOB, & BO BPeMsi OTbITA HE MPHUKACANTECh HHU K
JIO)KKe, HU K Oanke. Jlydlie Bcero, eciiu nepen BKJIFOYEHHEM TOKa Bbl HAKPOETE UX MEPEBEPHYTHIM
(baHEPHBIM SIIIUKOM WJIH MJIACTMACCOBBIM BEIEPKOM.

DJekTpuyeckas cxemMa MPOCTa: BKIIOYUTE B LEMb MOCIEIOBATENbHO JIAMITY MOLIHOCTBIO
okoJio 40—60 Bt, nepexmoyarens, JOXKKY U OaHKY; €CIIH €CTb aMIIEPMETP, MOXKHO MOJCOCIMHHUTD
u ero. Korga cxema coOpaHa 1 Hafie:KHOCTb H30JISALUH [TPOBEPEHa, BKIIOYANTE TOK.

CHauana, Kak Bbl M [OTaJbIBAETECh, JIaMIa 3arOpUTCs, MOTOMY YTO PacTBOpP B OaHKe
snekTponpoBoaeH. Ho mpumepHO depes mosdaca OHa CTaHET CBETUTh 3aMETHO ciiabee, a MOTOM U
BOBce mnoracHeT. JIokka crasa BeimpsMuteseM. OHa MPOMyCKaeT TOK TOJBKO B OJJHOM HAlpaBJICHUH
— OT OaHKH K JIOJKKE.

B stom Ob110 OBI Jerko yOenmuThes, Oyap y Bac ocmmuiorpad: Ha €ro 3KpaHe B Hadaye
OMbITa CBETWJIACh Obl CHMHYCOMZAA, a B KOHLC HIJKHsSI €€ BETBb Mcue3ja Obl. B LIEMH TEUeT TaK
Ha3bIBAEMbIil UMITYJIbCHBIN TOK. Ocumiorpad momor Obl Cpa3y yCTAHOBHTb, T€ MOJOKUTEIbHbIH
TOJIFOC BBIMPSIMUTEJISI, & TA€ OTPULIATEIbHBIN (3TO OYeHb BAXKHO, €CJIM Bbl COOUpAETeCh CTABUTDH C
CaMOJIEIbHBIM  BBITIPSIMHUTENIEM DJIEKTPOXUMHYECKHE OMbIThl). Ho MoxHO oboiituce u 0e3
npuOOPOB: MOJIIPHOCTD BBIMPSMHUTENS JIETKO YCTAHOBUTb, MOJIB3YSACHh MOJOCKOH (PHUIIBTPOBATIbHOMN
Oymarw, CMOYEHHOW Cja0bIM pAacTBOPOM TIOBAPEHHOW COJMU ¢ JA00aBKOH MHIUKATOpa
beHondranenna.



OTKIIOYNTE TOK, NMPWKMHTE JIMCTOK K JIOKKE W K OaHKE W 3aKperuTe €ro, Harpumep,
IUTACTMACCOBBIMU  O€JIbEBBIMH  MPUIIENKAMU. BKIIOYHTE TOK, W HECKOJBKO MHHYT CITyCTS
¢bunbTpoBaBbHAS OyMara MOKPaCHEET Y OJHOTO M3 MOJIFOCOB. DTOT MOJIFOC — OTpHUIATENbHBINA. [Ipu
3JIEKTPOJIN3€ BOABI (COJIb HYXKHA TOJIBKO 3aTe€M, YTOOBl YBEJIWYHTH 3JEKTPOIPOBOJHOCTH) HA
OTPHULIATENILHOM 3JIeKTpozie (KaToe) Beiaensiercs Boaopos, a nonel OH™ ocratorcst B m30biTke. ITH
HOHBI 1 OOYCJIOBJIMBAIOT IIEJIOYHBIE CBOHCTBA, IIO3TOMY HHIUKATOPHAst OyMara KpacHeer.

Takoe ke UCTBITAHWE BJIAXKHOH HHIUKATOPHON Oymaroél ¢ conbio U (heHonpTanenHoM
MOJKHO TPOBECTH M B TOM CIlydae, €CJIM Bbl NEPEnyTalli MOJII0Ca aKKyMyJsITopa Uik OaTapeiku.
Tax kak 31eCh HANMPsDKEHNE HEBEJIMKO, MOJIOCKY OyMaru MOJKHO MPOCTO MPHKATh PyKaMu K 000uM
MOJIF0OCaM UCTOYHHUKA TOKA.

Ho otuero amomunueBas joxka crajia BeinpsMmureneM? Ilocie BkIOYEHUS TOKa Ha HEW,
KaKk M IpU aHOJUPOBAHUU ANIOMUHHUSA, pacTeT IJIEHKAa OKCHAAa alIOMHMHMS. A 3Ta IUJIEHKA —
MOJIYTIPOBOJIHUK: IPOMYyCKaeT TOK TOJBKO B OJIHOM HAIpaBJIEHUU. JTO €€ CBOWCTBO HEPEIKO
UCIOJIb3YIOT B TEXHHUKE.

C noMo1bI0 CAMOAENTBHOTO BBIMPSAMUTENS MOXKHO CTaBUTh HEKOTOPbIE 3JIEKTPOXUMUYECKHE
OMBITHI, KOTOpbIE OonucaHbl B 3ToNH kHHMre. Ho B COOTBETCTBUU C YCJIOBMSIMH OIbITa BKJIIOUYANTE
BBINPSIMUTENb Uepe3 MOHIKAIMUN TpaHchopmarop. HanpspkeHune HE B KOEM cilydae He IOJDKHO
npesbiiath 40 B. A TOK, KOTOpPBIN MOXHO CHHUMAaTh C aJlIOMHHHUEBOH JIOKKH, MOXKET JOCTUraTh
HECKOJIbKUX JECATKOB amIiep.

Ho obsi3arensHo nu Opath U BBIIPSIMUTEINS JIOKKY M KOHCEpPBHYIO OaHky? Pasymeercs,
HeT. BMecTO JIOKKM MOXKHO B3SITh QJFOMHHHEBBIN 3JeKTpoxa JiroOoH (opMel, BMeCTO OaHKH —
JKEJIE3HbIH, CBUHLOBBIA WM TPapHUTOBBIA 3IEKTPOA M IOTPY3UTh MX B CTEKISTHHBIA COCY[, B
KOTOpPBIM HAJUT PacTBOp 3JEKTPOJUTa. bosee TOro, Tak Mbl U COBETYEM BaM MOCTYIIUTh, €CJIH BbI
peluTe HUCIOJb30BaTh CAMOJENBHBIA BBHIIPSMHUTENb Ha mnpaktuke. Ho ecmu Bbl cobmpaerech
POAEMOHCTPHUPOBATD, KAK OKCHJ AJIFOMHUHUS BBINPSIMIIIET TIEPEMEHHBIH TOK, TO JIOKKA ¢ OaHKOH
BBITJISIIST ropasno dddexrree. ..
3AXKTUTE JIAMITY
CITMUKOM!

Hdnsa storo ombita ynoOHee
B3ATh HACTOJIbHYIO Jammy. OnuH U3 ee
npoBOAOB OTCOCAUHUTE OT BUJIKU U
yIUIMHUTE, He 3a0blBas O XOpouIei
HU30JIAUN.

Bo3bMuTe HeOONBIIVIO Y3KYIO
CTEKJITHHYIO TPyOKy C  TOHKHMHU

; CTE€HKaMH (mpoe BCEro
o BOCIIOJIBb30BATHCA CTCKJITHHBIMU
peiichenepamu c OTTSIHYTBIMU

KOHIIamMHK). BecraBbTe B TPyOKy € IBYX KOHIIOB 3JIEKTPOIBI — MPOBOAKH JHAMETPOM OKOJIO 1 MM;
3aKpenuTe HMX B TPYOKE H3OJALMOHHOW JIEHTOH. OJEKTPOAbl HE IOJUKHBI COIMpPUKACATHCA,
paccTosiHuEe MeXAy HUMH 1—2 MM.

YINUHEHHBI NPOBOA OT JIAMIIbl NPHUCOECAUHUTE K OJHOMY H3 D3JIEKTPOAOB, a APYrou
3JIEKTPOJl COEAUHUTE MPOBOAOM CO CBOOOIHBIM I'HE3ZIOM BIUIKM M M30JIUPYHTE. Y Bac MOIYyYUTCA
LIeTb, PA3OMKHYTasl B OJTHOM y4YacCTKe — MEXIy 3JEKTPOJaMH. 3aKperuTe CTEKISIHHYIO TPYOKy B
FOPU30HTAJILHOM MOJIO)KEHUU. JTO COBCEM MPOCTO CAeaaTh, €CAU MPOBOJA JKECTKHE, C
TUTACTMACCOBON M30JIILMEH: 3a)KMHUTE TIPOBOJ, U TpyOKa Oyner Ha HeM aepkarbcsi. [loarotoBka k
OTIBITY 3aKOHYEHA, MOYKHO BKJIFOUATh BHJIKY B CETh. JIamIia, KOHEYHO, TOpeTh HE OyeT.

ITonnecutre k TpyOKe, B KOTOPYIO BCTAaBJICHBI 3JIEKTPOMBI, 3aXCKEHHYIO Cruuky. Ecmm
TpyOKa M3 HE TYrOIUIABKOTO CTEKJA, TO CTEKJIO pasMArdurcs U TPyOKa MPH STOM YyTh-UyTh
nposucHeT. M TyT ke 3aropurcst jammna, HECMOTpPsl Ha TO, 4YTO LENb MO-NPEXHEMY OCTaeTCs
pPa3soOMKHYTOH. Jleno B TOM, 4TO COJH, BXOISLINE B COCTAB CTEKJIA, IPU HArPEBAHUM MOHU3UPYIOTCS,



U CTEKJIO CTAHOBHUTCS MPOBOJHUKOM.

Ecnu onbIT He mojy4yaercs: M3-3a TOro, 4To TpyOKa IIHpPOKA, TO BMECTO CITUYKU BO3bMUTE
CBEUYKY WJIM CIIUPTOBKY. 3a)KeUb JIAMITYy CBEUKOM — TOKe S(PPEKTHBIN OIBIT.

A ele MOKHO €€ 3a)Keub C MOMOIIBIO PACIIABIEHHOH CeNUTPhL. 3aKpernuTe BEPTUKAIBHO
npoOUpKy, Ha JHO KOTOPOH HACHIMAHO HEMHOIO KaJMeBOW WJIM HATPUEBOW CENUTPbI (HUTpaTa
KaJusl WK HATpHsi), U OMyCTUTE B HEe JIB€ MeIHbIe MPOBOJIOUYKU. UTOObI MEIHbIE HJIEKTPOIbI HE
COIMPUKACATIICD, MPOMYCTUTE UX CKBO3b MPOOKyY. [loacoenuHuTe K 3JeKTpOAaM JIaMITy Tak e, Kak
B mpexbiayiieM ombite. Koraa Bbl BKIIFOYMTE TOK, JaMIla, €CTECTBEHHO, HE 3arOpUTCS. TBepAas
CeJIUTPa TOK HE MPOBOIMT.

HarpeiiTe cenutpy OO MiaBlieHHs C TMOMOIIBIO TaOJETOK CyXOro rOpHYero — Jamra
BCIbIXHET. MOHBI, COCTaBIISBIINE KPUCTAJUTMUYECKYIO PELIETKY COJIM, MPHOOPETA0T MOABHIKHOCTD,
U 1enb 3ambikaercs. Jlamma Oynmer roperb M MOCie TOro, Kak Bbl yOepere Iuiamsi: y pacruiaBa

CEJTUTPBI BBICOKOE ANEKTPUIECKOE
- COMpPOTHBJIEHHE, M TO TEIJO, KOTOpPOe
BBIACJSIETCS] TMpH  TPOXOXKICHUH TOKA,
NOJIEPKUBAET CEJIUTPY B PACIUIABICHHOM
COCTOSTHHH.

ITomobubIM ~ 0OpazoM  MOXKHO
MOCTaBUTh OMNBIT HE C pPacIUIaBOM, a C
pPacTBOPOM, HampHUMep, MOBAPEHHON COJIH.
DJeKTpOAbl B 3TOM Cily4ae Jydlle B3sITb
rpadurosbie. Ilorpysute wux cHauana
npocto B OaHKy ¢ BOAOH, a TOTOM
HeOONBUIMMH ~ TOPUUSAMH  100aBISHTE
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(/ ) COJlb, W JIaMma OymeT pasropareCsi BCe
sipye.

g Mexay mpoyuM, TaKHUM CIOCOOOM

9 yIOOHO TPOBEPSTH 3JIEKTPONPOBOIHOCTD

% pactBopoB. lIposeppTe, Hampumep, Kak

- ‘ MPOBOAAT TOK PacTBOPBI COJBI, caxapa U
YKCYCHOM1 KHCJIOTEI pasHoil

KOHLEHTPALIUH.

U eme onuH, He BIOJIHE OOBIYHBIN OTBIT C JIEKTPUIECKON JIAMIIOUKOH, HO He ¢ OOJBIION, a
OT KapMaHHOTO (poHApsi. YKPEIUTE €€ B TOJIOCKE JKECTH, COTHYTOH MO MPSMBIM YIJIOM, U BCTABbTE
MOJIOCKY B HEOOJBIIONW XUMHYECKUN CTaKaH TaK, YTOOBI CTEKJISTHHBIN OaJJIOH JIAMIOYKH OKa3aJiCsi
BHYTPU CTakaHa W Obul oOpamieH k ero aHy. lloakmounTe naMrodky k OaTtapelike: BBICTYI Ha
LIOKOJIEe, CaMbIil KpailHUH €ro y4acTOK COEIWHHUTE C OTPULATEIbHBIM IMOJIOCOM, & MOJIOCKY JKECTH
— ¢ nonoxutenbHbiM. OOpaTnTe BHHUMaHUE. MPHUNIANBATH MPOBOJHUKH HEJb3s, MOTOMY YTO BO
BpeMs ONbITAa MPUMON MOXET pacmjaBuTbca. Hamo nmpuayMare MEXaHUYECKUM KOHTAKT WM K€
UCIIOJIb30BATh MATPOH OT CTAPOr0 KAPMaHHOTO (hOHAPSI.

Jlo Hauama OMbITa BHIHBTE JIAMITY U3 CTaKaHAa M HACBINIBTE B HETO HUTPAT HATPUs (HUTPAT
Kajusi B OTOM Cllydae HE TOOUTCS, MOYeMy — CTaHeT siCHO moske). IlocTaBbTe cTakaH Ha
acOeCTOBYIO CETKY WJIM METAJUTMYECKYIO TJIACTUHKY M HarpedTe ero Ha MIaMEeHH T'a30BOH rOpeiKu
WIN CIUPTOBKH, CYXOW CIUPT HE OUYEHb yAOOEH, TaK KaK TPYIHO PEryJUPOBATh TEMIIEPATypPy
pacrmiaBa. Cenutpa muasutcs npu 309 °C, a npu 390 °C yxe pasnaraercs;, BOT B TAKOM HHTepBaJe
U MPUAETCS TOJAEPKUBATh Temmeparypy. s sroro m3mensiiite nubo pasmep TuiaMeHu, JTUOO
paccrosinue a0 crakaHa. Crenure, 4ToOBI pacIjiaB He 3aCThIBAJ, JaKe C MOBEPXHOCTH.

B pacnaBieHHYO CEUTPY OCTOPOKHO OMYyCTUTE JIAMIOUYKY. boJsbllas 4acTh CTEKJIAHHOIO
OaymioHa noJKHA OBITH IOTPY’KEHA B PACIlIaB, HO CIEIUTE 32 TeM, YTOOBI BEPXHSIS YacTh OKOJIS, K
KOTOPOH MNpUMNassH MNPOBOJHHUK, HE CONMPHUKOCHYJACh C CEIUTPOH — MPOU30UAET KOPOTKOE
3aMBbIKaHHE. 3aXOKEHHYIO JIAMIIOYKY TOJEPXKUTE B CEJIUTPE OKOJIO 4Yaca, MOTOM OTKIIFOUHUTE TOK,
MOracuTe TOPEeJIKY U aKKypaTHO JOCTaBbTE JIaMNouky. Korna oHa OCTBIHET, MPOMOMTE €€ BOAOH, U



BbI YBUIUTE, YTO JIAMIIOYKA U3HYTPH MOKPHITA 3€pKaJIbHBIM ClIoeM!

Mpsl yke TOBOPIIIM, YTO NMPHU HArPEeBAHWUU 3apPsDKEHHBIC YAaCTHIBI B CTEKJIE MPHOOPETaroT
NOJBIKHOCTh (TIO3TOMY W 3&KIJIACh JIAMIIa, KOraa TPYOKy HarpeBasd CHIUYKOW). I naBHBIE
JeCTBYIOLME JULA—HOHBI HaTpus: yxe npu Temneparype Bbime 300 °C oHM cTaHOBATCA
JOCTATOYHO MOABMXKHBIMU. CaMO CTEKJIO OCTAaeTCsl TPU STOM COBEPLIEHHO TBEPABIM.

Korzaa BbI norpy3uim BKIIOYEHHYIO JJAMIIOUKY B PacIUiaB CENUTPhI, TO CTEKJIO, U3 KOTOPOTO
cnenaH OaJNIOHYMK, OKAa3ajoOChb B 3JIEKTPUYECKOM TIOJIE. CIHpalb — OTPHLATENbHBIA TOJIOC,
pacIuiaB, KOTOPBIM COMPHUKACAETCS C MOJOCKOW >KE€CTH,— TMOJOXKUTENbHbIA. [IOoABH)KHBIE HOHBI
HaTpUsl Ha4aJlu JIBUraTbCsl B CTEKJIE B CTOPOHY KaToja, T. €. MO HampasjeHHuo kK crupanu. MHbiMu
CJIOBaMH, OHH NIEPEMEINAINCh K BHYTPEHHEH CTeHKe OaJlIoHa.

3HauuT, 3epKaJbHbII HajeT W3HyTpu HaTpuesblii? /la. Ho kak ’xe MOHBI NMpPEeBpPaTUINCH B
MeTann?

PackanenHble MeTayuibl (B TOM YHCJIE U T€, U3 KOTOPBIX U3TOTOBJIEHA CIIMPAIb) UCITyCKAIOT
3JeKTpoHbl. OT criupaiy OHU IONaJy Ha BHYTPEHHIOK MOBEPXHOCTD CTEKJIA U COEAMHMIIUCH TaM C
noHamu Hatpus. Tak 0Opa3oBaiCst METAITMYECKIIA HATPHIA.

Ho mouemy nansi ombita He romutcs Kajuwesas cenutpa? Benb HuTpar Bpome Obl u He
yudacTByeT B npouecce... Her, yuactByer. Korna non HaTpust cTain HEHTpajabHbIM aTOMOM, B CTEKJIE
ocTajlach OTPULIATENbHO 3apsbKeHHAas MOHHas Jplpka. TyT M Hy)XHa HaTpueBas CEJIUTpa: U3 ee
pacriaBa moJ IeHCTBHUEM 3JIEKTPUUECKOro MOJIsl B CTEKJIO MPOHUKAIOT HOHBI HATPUS U 3AIOJHSIOT
OBIPKH. A MOHBI KaJHsl IPUMEPHO B MOJITOpA pasza OoJblile HOHOB HATPUS, OHU HE CMOTYT BOWTH B
cTekso. B kanneBol cenuTpe gamma npocTo TPECHET.

Taxoit HEOOBIUHBIH AJIEKTPOJHM3 Yepe3 CTEKJIO HWHOIZA NMPHUMEHSIOT Ha IPAKTHKE, YTOOBI
MOJIYYHTh CJIOH OYE€Hb YUCTOTO HATPHSI, WK, OOJIee CTPOro, — CHEKTPATBHO YHUCTOTO.

JIOJIT A1 )KM3Hb BATAPEUKU

[IpencraBbTe, 4TO CAYYHIIOCH TAKOE: Bl MPUHSJIUCH 32 SJEKTPOXUMHUYECKUH OIBIT, COOpaH
nenb — a Oatapeiika BOPYT «cela», U 3anacHoi Oarapetiku HeT. Kak OpiTh? Ho 310 eme monbenst.
I'opa3no xyke, Korma kapMaHHbBIH (POHAPHK TacHET TEMHBIM BedepoM, na eme B Jjecy. M kak
oOuaHO, ecm OaTapeky TPaAH3UCTOPHOTO MPHUEMHHKA OTKA3bIBAIOT KaK pa3 B TY MUHYTY, KOTa 110
pamuo mepenaroT Bally JIOOMMYIO MECHIO, FIIH BO BpeMs TpaHcsiuuu (GyroompHOro Matda. Ho uto
YK TYT NOJeNaellb. .

A Mexay TeM KOe-uTO NMPeNnpUHSITh MOXKHO. Eciii 3amacHo# Gatapeliku HET, He CIELINTe
BbIOpACHIBATH CTAPYIO, & MONPOOYHTE €€ KOXKUBHUTHY.

MHuorue coBpeMeHHble Oartapeiikn — «Kpona», «Mapcy, «Catypn», KbC u npyrue —
COCTOSIT U3 3JIEMEHTOB MapraHLeBO-IIMHKOBOW cUcTeMbl. llpu paboTe oTpuLAaTENbHBINA 3IEKTPOL
3THX OaTapeek — LWHKOBBIA CTaKaHYHK — TOCTENIEHHO, HO OY€Hb MEIJIEHHO, PacTBOPSIETCS, a
MOJIOKUTEIIbHBIA  3JIEKTpOoA—aAuOoKcH MapraHua MnQO;, BoccTaHaBIUBAaeTCs A0 TUIAPOKCHUIA
TpexBaJieHTHOro Mapranua (ero ¢opmyny moskHo mpencraButbh kak MnOOH). On mocreneHHO
MOKPBIBAET 3€PHA OKCHIA, NMPOHUKAET BIIyOb 3€pEH M 3aKpbIBAECT AOCTYN 3JeKTposuty. Eme u
MOJIOBMHA OKCHJIa MapraHlia He HCIIOJIb30BaHA, a 3JIEMEHT Y)Ke repecraer paboTaTh; LIMHKA XKe K
TOMY BpPEMEHH OCTaeTcs emie Oousiblne, A0 4deTbipex mATeix! CIOBOM, MOYTH TOAHYIO OaTapeiky
NPUXOINTCS BBIOPACHIBATD.

Ho ecnu cuate «ckopayny» MnOOH, To 371€KTpOJIUT BHOBb CMOKET MOCTYNAaTh K 3€pHaM U
Oartapeiika oxuser. Tonbko Kak ee cHATH? CaMblil MPOCTOH crocod: mocTy4aTh no OaTapeiike Kak
cienyerT MOJIOTKOM WM kaMHeM. Torga 3epHa BHYTPHM 3JI€MEHTOB PACKOJIOTCS, W 3JEKTPOJIUT
CHOBA CMOYKET B HUX MPOHHUKHYTb. JTOT CIOCOO HE aXTH KaK XOPOLL, HO B JIECY, MOKAIYH, JyULIero
HE HalTH...

Ecnu xe Garapelika oTkaszana 10Ma, TO aKTUBHUPOBATb AMOKCHA MapraHiia MOXHO TOpaso
s¢dexTuBHee. B MHKOBOM cTakaHuuke Oarapeiiku npoOeiTe rBo3geM OTBEPCTHE U OIYCTHTE
Oatapeiiky B BOAY. DIEKTPOJIUT B 3JIEMEHTE He *KUAKUH (3T0 ObUIO OBl HEYAOOHO), a 3aryIleHHBIH.
OH pa3mokaeT B BOJE, pa3KWKaeTcs, U €My Jierde MPOHUKHYTh K 3€pHaM IHUOKCHAA MapraHua.
DTOT HEXUTPBIH MPHUEM MO3BOJSIET YBEIUYUTh CPOK CIy)KOBI Oarapeiiku mouyrn Ha Tperb. Ho ero
MOJKHO elne 0oJjiee ypOCTHTb.



3anmuBarth OaTapeiiky BOIOH COBCeM HeoOs3aTenbHO. J[OCTaTOYHO TOJNBKO MNPOOUTH
OTBEPCTHE B IIMHKOBOM CTakaH4ynke. OKCHA MapraHima B 3JIEMEHTE CMeIaH C TrpadUTOBBIM
MOPOLIKOM — 3TO HYXKHO IJISL TOTO, YTOOBI YBEIMYUTD 3JIEKTPOIMPOBOIHOCTE. Kak TOJNBKO BO3IMyX
HAYHET MOCTyNaTh BHYTPb, rpadut OyaeT moriomars KUCIOPO, U HapsAy ¢ AUOKCHIOM MapraHua
MOSIBUTCS €€ OJUH MOJIOKUTENBHBINA JJIEKTPOA—TAK HAa3bIBA€MbI BO3AYILIHBINA, HA KOTOPOM
KHUCTIOpOZl BoccTaHaBiuBaeTcsa. ClOBOM, MPOCTON TBO3[b IMpeBpallaeT MapraHLeBO-LIMHKOBBIN
3JIEMEHT B BO3JYLIHO-LIMHKOBBII!

CrpaBeuIMBOCTH pagu CKakeM, 4YTO TIOCie TakoW mpouenypsl Oartapeiika Oyner
paspsbKaTbCsl  MallbIM  TOKOM—TAaKOBBI YK CBOMCTBA CaMOJEJIBHOIO  BO3AYLIHO-LIUHKOBOTO
3JIeMEeHTa. 3aTO CIY)KUTh OyZIeT OYeHb JOJrO.

U nocnennee: cnenaeM Tak, 4TO crapas Oarapelika CTaHET MOYTH COBCEM Kak HoBas. s
3TOro Oarapeiiky Hamo 3apsOuTb JJIEKTPHUECKUM TOKOM, T. €. MOCTYIUTb C HEeW Tak ke, Kak C
akkymynsitopoM. Peakuusi, waymass B Oarapeiike, obOparmma, u MnOOH woxeT BHOBB
npespatuthes B MnO,.

3aMeThTe, UTO MOA3aPsKaTh MOKHO HE BCE OaTapeikd, a TOJNBKO T€, B KOTOPBIX HE 3aCOXJIa
macta ¥ KOpIyc He nmoBpexaeH. U 3apspkaTe Hao He OOBIYHBIM ITOCTOSTHHBIM TOKOM, KaK 3apspDKaoT
aKKyMyJIATOpbl. B 3TOM cllydae IIMHK CTaHET OCAXIAaTbCsd Ha Kopmyce Oarapedku B BHIE
Pa3BETBJIEHHBIX HUTEH—IEHAPUTOB, U OYE€Hb CKOPO 3TO MNPHUBEAET K TOMY, YTO MNPOU30HAET
KOPOTKO€ 3aMbIKaHME M Oarapeiika BBIMIET M3 CTPOs. 3apsiKaTh €€ Halo TaK Ha3bIBAEMBIM
ACHMMETPUYHBIM TOKOM. YTOOBI TONY4YHTh €ro, HaJO0 BBINIPSMIATH TNEPEMEHHBIH TOK He
MOJHOCTBIO, HANpPHUMEp. BKIIOYUTb B LENb OUOA-BBIIPSAMUTENb M MNAPAUIEIBHO €My —
conpotusyiieHne (okojo 50 Owm). HampspkeHue MCTOYHMKA MOJKHO ObITh OKOJIO 12 B, mostomy
UCTIOJIb30BATh TOK HETIOCPEACTBEHHO OT CETH HEJNb3sl, HY)KeH NMOHIKAIUH TpaHchopMaTop.

MapraHueBo-1UHKOBBIE 3JIEMEHTBI MOXHO 3apsKaTh OO TPeX pa3, UX €MKOCTb IPU 3TOM
MaslaeT COBCEM HE3HAUYMTENbHO. A MalieHbKHE, TaK Ha3bIBAEMbIE NMyTOBHUYHBIC 3JIEMEHTHI (B HHUX
UCTIOJIb30BaHA PTYTHO-LIMHKOBAs CHCTEMAa) MOJKHO MOA3apsDKaTh A0 fAecsTtd pa3s. Ho mpobusarh mx
rBO3JIEM WJIH CTy4aTb IO HHUM MOJIOTKOM HET CMBICIa—B 3THUX 3JIEMEHTax MOCHIe paspsna
MIPAKTUYECKH HE OCTAETCS] AKTUBHBIX BEILECTB.

NCTOYHHMKHU TOKA U3 ITIOJPYUYHLIX CPEJACTB

Uro0bl 0OKMBUTH CTapyIO OaTapeiiky, NeHCTBUTENbHO Tpedyercs JoBKOCTh pyk. Ho. B eme
Oonpiueli creneHn oHa OyleT BaM HYXKHA, €CIH Bbl PELINTE M3TOTOBUTH CAMOJENbHBIN HCTOUYHUK
Toka. OH MOXET MNPUTOAUTHCS [UIsl PA3JUYHBIX 3JIEKTPOXUMUYECKUX OIBITOB, HAlpuUMep ¢
AHOAUPOBAHUEM AFOMUHUS WU C HUKEJIUPOBAHUEM.

EcTp MHOXECTBO XMMHMYECKUX MCTOYHMKOB TOKA, HO, MOXKaIyH, Camblii NPOCTOH B
WU3rOTOBJICHUN — dJieMeHT ['pene. [l HEro Hy»XHBI [B€ IJIACTUHKM — LWUHKOBAs U yrOJIbHas
TAKOTO pasMepa, YToObl OHU BXOIWJIH B CTEKJISIHHYIO OaHKy. Ilonbepure k Hell MOJM3THUIICEHOBYIO
KPBILIKY, IPOKOJIUTE €€ B ABYX MECTaxX LINUJIOM U NMPONYCTUTE B OTBEPCTUs MPOBOJOYKU. Ha 3Thx
MPOBOJIOYKAX MOJBECHTE IJIACTUHKH-3JIEKTPOIBI TaK, YTOOBI OHU HE KaCaJUCh IPYT APYTa.

DNeKTPOUTOM OyIEeT CIYKUTh BOJIHBIN PAacTBOP, conepskamuii 16 % cepHoil kucnoTel u 12
% Ouxpomara kanus (xpommnuka). Korna Bel Oynere roTOBUTh PacTBOp, JIEHTE, KaK BCeraa, KUCIOTY
B BOZly U OyZIbT€ OYeHb OCTOPOIKHBL.

DNEeKTPONIUT aKKypaTHO mepenelite B OaHKy, pacTBOP HOJUKEH 3aKPhIBATh IUIACTHHKU
IIPUMEPHO HA TPU YeTBEPTH. baHKy IJIOTHO 3aKpOWTE 3arOTOBJICHHON KPBIMIKOW C MPOBOAAMU H
3JEKTPOAaMH. B TOT MOMEHT, KOrAa 3J€KTPOABI, CONMPUKOCHYTCS C 3JIEKTPOJIUTOM, BO3HHKHET
3JIeKTpUYecKuil noteHuuan. Eciu nenb 3aMKHYTh, 0 HeH MOMIET 3JIeKTpUUECKUH TOK. ITO JIErKOo
MIPOBEPUTh, MOACOEAUHUB K IPOBOJOYKAM BOJBTMETP. OH MOKAXeT HalpsbkeHue Okojo 2 B.
OnHako cujla TOKa HE CIMIIKOM BEJMKA, OT 3JieMEeHTa He Oymer naxe padoTaTh JaMIiouka st
kapmaHHoro QonHaps. Ho ecnm BBl M3roTOBUTE HE OAMH, a /Ba WJHM TPH d3JeMeHTa ['peHe u
COEIMHHTE UX TOCIIEI0BATEIbHO—IWHKOBYIO TUIACTHHY C YTOJIBHOM, TO JIaMIouka Oyaer ropets. A
IUIs1 OTIBITA C HUKEJIMPOBAHUEM JOCTAaTOYHO U OAHOIO 3jeMeHTa I pene.

Xots sneMeHT [’ peHe padoTaeT HaAEeKHO, Y HEro €CTh KAK MUHHUMYM JIBa HEIOCTATKA. BO-
NEePBbIX, HEYJOOHO UMETh AEJTO C KUIKUM 3JIEKTPOJIUTOM, J1a K TOMY K€ COIEep KaIluM CEPHYIO



KHCJIOTY, BO-BTOPBIX, HE BCEIrNa €CThb MOJA PYKOW LIUHKOBBIE M YrOJbHBIE TUIACTHHKH. [lo3TOMY
3aiiMeMCsl U APYTUMH CaMOAEIbHBIMU UCTOYHHKAMHU TOKa. I1yCcTh OHHM M yCTYNarOT JKMAKOCTHBIM
3JIeMeHTaM, 3aT0 He OyAeT mpobiieM ¢ MaTepuaiamMu.

UYaii 1 curapersl 4acTo 3aBOPavMBAIOT B (POJIBIY, Y KOTOPOH OJJHa CTOPOHA «cepeOpsiHasy, a
apyras — Oymaxknasa. B marasunax «HOHbBIH TexHUK» mpomaroT MeaHywoo ¢onery. M Ty u apyryro
HapeXXbTe Ha KBAIpPaThl MPUMEPHO 5 X 5 CM M KJIQAUTE OIHY HA JPYTYIO BIEPEMEXKKY TaK, YTOOBI
MeJb JIOXKIIach Ha «cepebpoy». CaMblil HUXKHHIA CIION JOJDKEH ObITh OYMaskHBIM, CaMbIil BEpXHUH
— MenHbBIM. Y Bac MOJy4Mach OaTapes 3JIEMEHTOB;, 4YeM BBILIE CTONKA, T. € 4eM OoJiblie
3JIEMEHTOB, TEM BBILIE U HATIPSKEHUE.

U3 menHo# Qoibru BEIPEXKbTE MOJOCKU — TOKOOTBOMBI, MPUJIOXKHUTE UX K CTOIKE CBEPXY U
CHM3Yy U OOMOTaiiTe H3OJSILMOHHOW JIEHTOH, a MOTOM MOTrpy3uTe OaTapeiiky B 3JIEKTPOIUT—
pacTtBop moBapeHHOH cosu. UToOb! yOenuThesi B TOM, 4TO Oarapeiika Hadana padoTaTh, MOAHECHTE
K €€ TMOJIF0CaM, KaK BbI 3TO YK€ AeJaJId MPEXAe, MOJOCKY (HIbTPOBaIbHON OyMard, CMOUYEHHON
pacTBopoM (eHonpTanenHa. Y OTPHLIATENBHOrO TOJIOCa PacTBOP MOKpacHeeT. Hampspkenue y
Takol OaTapeiiku MOXKET TOCTHraTh HECKOJBKUX BOJIBT, HO TOK, K COJKaJICHHUIO, cllaboBar.

Jns [Apyrux HMCTOYHUKOB TOKAa MpPOLIE BCEro OyIeT BOCIOJB30BATHCS TOTOBBIMU YK€
MaTepHuajaMHu U3 CTapbIX, OTCIYKUBIINX CBOe Oarapeek. Pasznomalite OaTtapeiiku U U3BJIEKUTE U3
HUX aKTHBHYIO MacCy OKCHJIAa MapraHiia, KOTOPOH oOMa3aHbl 3IEKTPObl, rpadUTOBBIE CTEPKHHU U
3aCOXUIYIO TACTy (3arymeHHbIH 3JEKTPOJUT) — COCKpeOUTEe ero M MOJIOXKUTE AN HaOyXaHUs U
Boay. Oxcun MapraHia pa3oTpUTe B MOPOIIOK M CMEIIANTE ¢ HECKOJBKHUMU KarusiMu (poTokies
WIA PacTBOpPa JKENATHHBI. DTOH CMeChbl0 OOMaxbTe rpadUTOBBI CTEPIKEHb WM K& TpHudessb
NPOCTOTO KapaHAalla, OCTaBUB CBEPXYy CBOOOMHBIA y4acTOK ANl KperyieHus KoHTakTta. Korma
CMeChb BBICOXHET, OOMOTaliTe CTepKeHb «cepeOpstHON» OyMaroil B HECKOJBKO CJIOEB, «cepedpom»
HapyXKy, U 0OBsoKUTE HUTKOW. ONMH MPOBOJOK IUIOTHO OOMOTAaTE BOKPYI CTEPIKHS, APYron—
BOKpYr «cepebpsiHON» Oymarn M mnpukiedTe ero maunkod Jjentoil. OOMoTaiite >3IeMeHT
U30JISILIUOHHOM JIEHTOH — OH TOTOB K padoTe.

Bonee coBeplieHHbIE 3JIEMEHTHI TOJIYYAKOTCS, €CJIM AKTUBHYIO MAacCy M MAacTy YBJIAXKHATH
pactBopoM xyiopuna ammoHust (24 T Ha 100 MJT AUCTHIUTMPOBAHHOW BOJBI, TOJIE3HO N00aBUTH | T
xyjopuaa kanbius). Ecam 3TOT pacTBOp HarpeTrh € KpPaxXMaJbHBIM MOJIOKOM, TO MOJYYHTCS
3JIEKTPOJIUT B BUAE MACTBHL

Bospmure MOJU3TUIIEHOBYEO
e—
n npoOKy OT OyTbUIKH, MPOKOJUTE B IH
+ Mn O, 0bky or © , TIPOKOJINTE e
— pnT OTBEPCTHE U TIPOIMYCTUTE UYepe3 HEro

npoBoJiouky. B mpobky  momoskure
KPY’)KOK M3 OLIMHKOBAHHOTO JKE€Je3a, OH

, IOJDKEH OBITh TPHXKAT K IPOBOJIOYKE-
Mposka ’-_,.,.;:,,,,,,/ TOkOOTBOAY. U3 pubTpoBaibHOii Oymaru
BBIPEXKBTE KPY)KOK IO BHYTPEHHEMY
“’ZI?\ OaMeTpy MpoOKH, TPOMHUTAlTE  €ero
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Pa3sMOYEHHYI0O  aKTUBHYIO  Maccy ¢
Mapagpur.___ = g;g;;';‘rgﬂaﬂ OKCHJIOM MapraHila U3 crapoi Oarapeiiku
K HHbM,/l%* S Waanr U OPUKMUTE KPY’KKOM, BBIPE3aHHbIM U3
K;‘;,Igw Z facra rpauTOBOrO CTEpXKHA — OH Oyner
3} %/ Acenanas CJIy>KMTb BTOPBIM TOKOOTBOAOM. M3 Takux
TpapuroBoiit // mMacca «TPOOOYHBIX» JJIEMEHTOB TOXE MOXKHO
crepxenn — KapTaHHbIR COCTAaBHTb Garapeto, JAIOLIY IO
/, 3 Kpy?RoK HanpsLKEHUE B HECKOJIBKO BOJIBT.
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ﬂaPHCPMH/w 3aMEHUTh  KEJIE3HOW C  OJIOBSHHBIM

MOKPBITUEM — OT 6YTbI.]'IKI/I C JIJUMOHaaAOM



WM MUHEPaJbHOHM BOAON. ECTECTBEHHO, IIMHK B 3TOM CIy4dae yKe€ HE HY>KEH, PaBHO KaK HE HYKHO
npoOuBaTh OTBEpPCTHE B MPOOKe—OHA caMa Mo cede 3JEKTPONPOBOIHA, HO OJIOBSHHBIA 3JIEMEHT
JlaeT HEBBICOKOE HaIpsDKEHUE.

Eme Oonee coBeplieHHBIH 3JIEMEHT — B BHJAE CTAKaHYMKA W3 aJFOMHHHEBOH (hombru.
CrakaHYUK MOXKHO HW3TOTOBHUTH C TMOMOINBIO KOPOTKOro (3—4 cM) OTpe3ka IIacCTMAacCOBOTO
nuiaHra. BHyTpb BIOXKHUTE JIUCTOK (DOJIBIH 3aBEIOMO OOJIBIIEH BBICOTHI, MPMKMHUTE K CTEHKAaM, a U3
«JIMIITHETO» MaTepHuaia CAENalTe NOHBIIIKO U PACIPSMHUTE €ro KPYIJIbIM CTEPIKHEM, Harpumep
oOpaTHOM CTOPOHOH MAPUKOBOM PYYKH. AJTFOMUHUEBBIN CTAKAHYMK BIIOJHE 3aMEHHUT LINHKOBBIM.

KapToHHBINI KPY)KOK TMOJIOKHUTE HA OHO M CMaXbT€ CTAKAHUYUK HM3HYTPU 3arymeHHBIM
3JICKTPOJIUTOM W3 cTapoil Oatapeiiku wuiu camoneiabHbiM. CJON He HO/KEH MPEeBbIaTh 1 MM.
Mewoyek ©3 JIETKOH TKaHU HAIMOJHUTE YBJAKHEHHOW wmaccoil MnQ,, yIUJIOTHUTE, CJerka
HA/IABJIUBasi TE€M JK€ KPYIJIbIM CTepskHeM, N00aBbTe€ HOBEPXYy MAacCy WM BIABUTE TpadUTOBBIN
crepxkenb (wu rpudens kapaHgama). Eme pas cierka yIjIOTHUTE Maccy, NPUKPOHTE Mo
BO3MOJKHOCTH MEIIOYEK U HAJEHbTE HA CTEPXKEHb BTOPON KAPTOHHBIM KPYKOK C OTBEPCTHUEM
nocepeuHe—OH HE JIAaCT 3JIEKTPOAY HAKIOHSATBHCA. 3a)KTUTE CBEUy M HakKamaiite Ha 3Ty Iaily, a
MIOTOM Ha JTOHBIIIKO 3JIEeMEHTA Mapa(yH sl H30JSIIHH.

Taxoii snmeMeHT maer HampsbkeHue okojio 1 B, HOTOK ero Oojblume, HeM y 3JeMeHTa U3
npoOok. JIBa-Tpu «CTakaHYMKa» NAIOT BO3MOXKHOCTb CJYIIATh TPAH3UCTOPHBIA MPUEMHHK 4Yepe3
HAyIIHUKH.

KPUCTAJUJIbI — BOJIBIIIME U MAJIEHBKHE

O BBIpaIIMBAaHUK KPUCTAJJIOB HAMMCAHO TAK MHOTO, U 3TU OMBITHI HACTOJIBKO 3((HEKTHBI U
HECJIOKHbBI B HCITIOJTHEHUH, YTO HABEPHSIKA BbI UX CTABIJIA XOTs Obl pa3 U 3HAETE, B YeM MPUHIIHIL
CoOCTBeHHO, HUYEr0 MYIPEHOrO TYT HET. Hag0 MPUTOTOBUTH TOPSYUN HACBIIIEHHBIH PacTBOP
Kakoi-m1bo com (XJI0puaa HaTpus, Cyib(ara Meau Wi Kejes3a, KBacloB, OuxpomMaTa Kajius U T.
1., IepeueHb OYEHb BEJIUK), OCTOPOIKHO OXJIAIUTh €ro, YTOOBI M3JIUIIEK PACTBOPEHHOTO BELIECTBA
HE BBITIAJT B OCAJIOK (TaKOH PacTBOP HA3bIBAECTCS MEPECHINEHHBIM), U, HAKOHEI], BBECTH 3aTPaBKy—
KPUCTAJUTMK TOM XK€ COJIM, TIOJBEIICHHBbIM Ha HUTKE. [lociae 3TOro OCTaeTcsi TOJNBKO MPHUKPHITH
cocyn JUCTKOM Oymaru, MOCTaBUTh B YKPOMHOE MECTO U JKAAaTh, MOKAa HE BBIPACTET KPYITHBIN
KPUCTAJUL, HA YTO MOTYT YUTH HEACNH WM AK€ MECSIbI, €eIMHCTBEHHOE, YTO MPUAETCS U3PEIKa
IeMaTh—3TO MOJINBATH MOHEMHOTY HACBHIIIEHHBINA PACTBOP MO MEPE UCITAPEHUS.

Bce sTo nefictBuTenbHO M3BeCTHO. HO BapuMaHTOB OMbITA OYEHb MHOTO, U Mbl BhIOEpPEM HE
caMbleé pAacCIpPOCTPAHEHHBbIC, HANMPUMEP, C HHUTPATOM CBUHLA W uHoauaoM Kamus. (Cwermaiite
onuHakoBble 00beMbl 10 %-HBIX PacTBOPOB 3TUX COJIEH, U B COCyZ€ BBINANET OCAIOK HOIUNA
CBUHLA. AKKYPaTHO CJIEWTe C HEro JKUAKOCTh. BCKUMSTHUTE BOAY B KAaKOM-TMOO MPO3pAaYHOM
cocyqe, TMOAKUCIUTE €€ YKCYCOM M, MOKa OHAa KUMHT, N00aBbTE €Ile BJIAKHBIA OCAJOK HOAHMIA
cBUHLA, B30ojdTaB ero. llpw MemIeHHOM OCTBIBAHUU JKUIKOCTH B HEH BBIPACTYT 30JIOTHUCTHIE
KPHUCTAJLIIBL.

Bapuanus Ha Ty e TeMy: ClieliTe B IpOOUPKY pacTBOPHI HUTPATA CBUHLIA M MOAMIA KA,
BCKUIIITUTE COAEPIKUMOE BMECTE C OCAAKOM, YTOOBI OH PACTBOPHJICS, a 3aTeM OBICTPO OCTyIUTE
nox kKpaHoM. B 3ToMm cnydae oOpa3yroTcss Menpuaiiiine 30J0Thle KPUCTAJUIMKH, B3BEIIEHHBIE B
JKUJKOCTH.

BooOime pasMep KpUCTAUIOB CHUJIBHO 3aBUCUT OT CKOPOCTH OXJaxkaeHusi. Bebimbre 20 T
HUTpaTa Kaius HEOOJbIIMMHU MOPLUSMH B cocya ¢ 25 mu Bozsl. Ilocne noOasneHust ouepenHon
nopuuu B30aNTHIBaiTe CMeCh, YTOOBI COJIb PACTBOPHIIACH, & 3aTE€M HACBIMANWTE CIENYIOIIYIO
nopuuto. Korga conp nepecraHer pacTBOPSATHCS, HEMHOTO HarpeiTe COCyll, BCBINBTE €llle MOPLHIO,
B30ousTaliTe, cHOBa Harpeire. 1 Tak 10 Tex mop, MOKa BCS B3siTasl COJIb HE PacTBOPUTCA. Temnepnb
paszyediTe pacTBOp B [IBa COCyda, M OAMH OCTaBbTE€ OCTbIBaTh Ha Bo3Ayxe (s eme Oosee
MEJIEHHOTO OCTBIBAHUS MOJKHO HAKPBITh €r0 HECKOJbKHMH CJIOSIMU TUIOTHOW TKaHHW). B 3Tom
cocyne oOpasyeTcst HECKOJIbKO KPYIHBIX KPUCTAIIJIOB, a MPH YAAYHOM CTEYEHHUH OOCTOSTENbCTB —
Y OJMH Kpuctajul. Jlpyroil cocyn cpasy k€ MOCTaBbTE B KACTPIOJIO C XOJOAHON BOJOW, U B HEM
BBIJICJIUTCS] MHOJKECTBO MEJIKHX KPUCTAJUTMKOB. DTO 00IIee mpaBuiIo.

Cnenyromye 7Ba OMNbITa HACTOJBKO BIEUATISIIOIIM, YTO MX CMEJNO MOXKHO MOKa3bIBaTh



3pUTENAM, KOHEYHO, TIATeIbHO Bce moAarotoBuB. Ilepsenii u3 Hux — onsIT Ilenuro. ununamp
BBICOTON 25—30 CM BBIMOWTE U3HYTPH ropsiueil BOJOU U UYepe3 BOPOHKY MO CTEHKE HAJIEUTe B HErO
ropsiuuil OYeHb KOHLEHTPUPOBAHHBIN PacTBOP TUMOCYJIb(PUTA, YTOOBI OH 3aMOJHWII LWJIMHAP Ha
1/3. DToT pactBop roToat Tak: 450 r runocyabpuTa paCTBOPSIOT MPH HArPEBAHUHU B 45 MIT BOABL

Bropoii pactBop — anerara Hatpus (300 r Ha 45 MJ BOZBI) TaKXKe TOPSYUM BIIEiTE uepes
Ty K€ BOPOHKy eme Ha 1/3 mmmuHnpa. Jleiite odeHb akKypaTHO, STOT pacTBOp HE JOJDKEH
CMEIINBATBCSI C PaHee HAIUTBIM pPAacTBOPOM. HakOHel, BEPXHIOW TpPETh LUIMHAPA CTOJb KE
OCTOpPOXKHO 3aIOJIHUTE TOpsiYed BOAOW, KOTOpas MPENOXPAaHUT HACBIIEHHBIH pPacTBOP OT
MPEXAEBPEMEHHON KPUCTAIIIN3ALINM.

B cocyne Tpu cnos: BOAA, MEPECHICHHBIM PacTBOp aleTaTa HaTpWsl, NEPECHIEHHBIN
pactBop runocyiabdpuTta. Hakpolite HIUIHHAP CTEKJIOM, AaiTe OCTBITh 1O KOMHATHOU TeMIIepPaTyphl,
a MOCJI€ 3TOT0 MO>KHO MPUCTYNATh K OMBITY.

K kOHILly CTEkJISHHONW MNaJOYKH MNPUKPENHUTE KyCOYKOM BOCKA MAJIEHbKWN, HE3aMETHBIN
KPHUCTAJUTUK TUNOCyabpuTa (BOCK ClerKa paciuiaBbTe, HArpeB €ro Haj miameHeM). Ha rmaszax y
3putenell ObICTPO OINMYCTUTE MAJOYKy B HIDKHHUH cioH. KOHIeHTpauus COJHM CTOJb BBICOKA, HUTO
TOTYAC BOKPYTI KPHUCTAIMKA HACPOMO3IUTCS MHOYKECTBO HOBBIX KPHUCTAJUIOB, 00pasys momobue
I[BETKA. A B CpPEIHEM CII0O€ «UYy)KOe» BEIIEeCTBO BOKPYr KpHUCTajula THUIMOCYIbpUTA
KPHUCTAJTU30BaThCS HE OyaeT.

Jpyryro, TOYHO TaKyr e NaJO4Ky ¢ BOCKOM, HO YK€ C MaJIEHbKUM KPHUCTAJUIOM aleTara
HATpUsl (3pUTENN HE MOJDKHBI 3aMETUTh PA3HUIIBI) OMYyCTHTE B CPEOHHHA CIOH—3OeCh TOXKe
BBIPACTET LBETOK, HO coBceM apyroit! Llummanp, ecam odpamarbcs ¢ HUM OCTOPOIXKHO, yIAETCs
HCIIOJIb30BaTh HECKOJIBKO Pas.

Jlpyroii onbIT, HaOMUHAOIMKN (POKYC, — C OZHUM TOJIBKO aleTaToM HaTpus. PacTBopure
100—150 r conu B ropsiyeii Bozxe (Jiydine B 3MaJUPOBAHHOH MOCYA€) U MEIUIEHHO BbINIApUBAIiTE,
CTapasiCb TOYHO YJIOBUTb MOMEHT, KOI'/Ia HAJIO IPEKPATUTh BhIAPUBAHUE. AYHTE BPEMsl OT BPEMEHH
114 MOBEPXHOCTb FOPsiYEr0 pacTBOPa, M KaK TOJBKO CTAHET MOSIBIATHCS IJIEHKA, HATOMUHAOLIAS
JKUPOBYIO, 3TO 3HAUUT, YTO KOHIEHTpaLUUs COJU Ta, 4Yro Tpedyercsa manst oOpa3oBaHuUs
kpucraoruapara cocraBa CH3;COONa*3H,0. IlepeneliTe *KUIKOCTh B YHCTBIA TOHKHI CTaKaH,
3aKpOHTE €ro W MOCTABbTE OCTHIBATb. B OCTBIBINYIO *KUAKOCTH JOCTATOYHO BHECTH HUYTOXKHOE
KOJINYECTBO 3aTpaBKU—aleraTa HaTpus, 4YToObl OHAa MIHOBEHHO 3aKPHUCTAJUIM30Bajach U
MPEeBPaTUIIACh B TBEPAYIO MACCY, HATOMUHAIOIIYIO Jied. Eciu Bl HEMHOIO HEOAEPKAIH KUIKOCTh
Ha OTHE W BOJbI B HEli MHOTOBATO, TO HAaJ 3aCThIBIIEH Maccoi OyieT HEMHOTO BOJIbI, KOTOPYIO HAIO
ciuth. Ecnu ke BOABI HE XBaTaeT, TO Ha MOBEPXHOCTU OKaxeTcsl HaneT coiu. CHUMATh €ro HeT
CMBICIIA, MPOIe J0OaBUTH HEMHOTO BOJIBI.

PacrmaBnsisi  kpuctayutoruapar Ha BOASHOH OaHe W OXJIaXnaash €ro, OIBIT MOJKHO
NPOAEBIBATE MHOJKECTBO Pa3, B TOM YHCJE M HA Ija3ax H3YMJIGHHOW MyONWKH,— a KTO He
U3YMUTCSI, YBUIEB, KaK BOJA Ha TJla3ax 3acTbiBaer 0Oe3 oxnaxkneHus? HarmpoTus, crakaH paxe
pa3orpeBaeTcsi—3TO BblAeNseTcs TemjaoTa kpuctamnuzauuu. CTakaH MOXKHO NEpeBEepHYTb, U U3
HEro He BBUILETCSI HU €UHOM KaIlIu.

ITokasbiBasi OMBIT Kak (POKYC, MOCTAPANTECh CTPSIXHYTh KPYIHHKY COJH HE3aMETHO—
CKa)keM, ¢ KOHYHMKa «BOJIIeOHOHN mamoukmy. M obsi3aTenbHO TUIOTHO 3aKpBIBAHTE CTaKaH MEXKAY
ONBITAMM, WHA4Ye Ja)xke ClydaiiHas MbUJIMHKA CMOXET BbI3BaThb  HE3aIUIAHMPOBAHHYIO
KPUCTAJUTU3ALHIO.

Pearent nst 5TOro omeITa — anerar HaTPUs MOXKHO MOJIYYUTh U3 YKCYCHOM KHUCJIOTHI U
comel. Ecm BBl Oynere TOTOBHTH €ro CaMOCTOSITENIbHO, TO YKCYCHYIO KHCIOTY pa30aBbTe BOIOU
NPUMEPHO BTPOE U BCBHIMANTE B Hee COMy HEOOJBIIMMH MOPUMAMH, MOCTENEHHO, JAOKIABIINCH,
KOr[a MPEeKPAaTUTCsl BCIIEHUBAHUE OT MPEAbIAyIeil nopunu coapl. be3 3Toro peakuus nouaer Tak
OypHO, YTO JKUAKOCTb MOXKET BBIOPOCHTD U3 COCYAA.

U emme HeoOBIYHBIE KPUCTAIUIBI — MeTaJuTn4eckue, byneM BbIpalnBaTh KPUCTAIIIBI MEITH.

Menkue MenHble KPHUCTAIIBI Bbl YK€ MOJy4alH, KOTJa OIyCKalW TIBO3Ab B PacTBOP
MeAHOro kymnopoca. OHM HAacTOJbKO MaJbl, YTO IJIEHKA MEOU Ha MOBEPXHOCTHU KaXXETCSA IMOYTU
CIUTOIIHON. A YTOOBI IPUTOTOBUTH KPYITHBIE KPUCTAIUIBI, HAO KaK-TO 3aMEIUIHTh PEAKLIUIO, YTO-ObI



BBIJIEJISIFOIIASACS B PEAKLUU ME[b YCIeBaja OCECTb HA KPUCTAJIBI M JOCTpauBana ux. MemneHnHoe
OXJIAXK/IEHUE — BO3MOXKHBIN CIIOCO0, HO B TOM Clly4ae, KOTrJa He UAeT XUMHUYECKas PEeaKiysl. ..

Topmozom st peakunu OyneT CIOyXKUTb NMOBapeHHas cojib. IloyokuTe Ha THO cocyna
(HarpuMep, CTEKISIHHOW OaHKH) HEMHOro KPHCTAJIOB MEIHOTO KYIOpOoca MW 3acChIIbTE HX
MOBAPEHHON COJIBIO, MO BO3MOXHOCTH MeNKOW. IIpukpoiiTe uX KpyromM, BBIPE3aHHBIM U3
MPOMOKATENbHON Wi (UIBTPOBaIbHONH OyMaru;, 3TOT KPYr OOJDKEH KacaTbCsl CTEHOK COCy[a.
Ceepxy, mpssMo Ha Oymary, MOJOXKHTE JKEJEe3HBIH KPY)KOK HECKOJBKO MEHBINEro IHaMeTpa.
3apanee mpoOTpPUTE €ro HaKAavyHOH OyMaroii U mpoMoiTe.

HanetiTe B 6aHKy HaCBILIEHHBIH PacTBOP MOBAPEHHOM COJIH, YTOOBI OH IOJIHOCTBIO 3aKPBLI
JKeNe3HbIH Kpy»)oK. Jlanbiie Bce noiiner 6e3 Bamero ydactus. CKOJIBKO BPEMEHH MPHUIETCS JKIATh,
TOYHO CKa3aTb HEJb3sl — MHOIO€ 3aBHCHUT OT yCJIOBH OnbITa. BO BCSIKOM cilydae, HE 4ac U He /1Ba,
a HECKOJIBKO AHEH.

Urak, crycTsi HECKOJIbKO JTHEH BbI OOHAPY)KUTE B COCyJE€ KPAcHBBIE KPACHbBIE KPHCTAJLIbI
Menu. MeHsia pasmepbl COCyAd, pasMepbl KPUCTAIMKOB MEIHOIO Ky[mopoca, TONIIHUHY CJIOS
MOBAPEHHON COJIM M TeMIIePaTypy OIBITA, M.OJKHO TOJIyYUTh MEIHBIE KPUCTAIIBI Pa3HOOOpa3HOH
(bopMBbI, MOPOH Ha PEAKOCTh HEOOBIYHOH. A WHOTZA BBIPACTAIOT ACHAPUTHI—HE3aBEPLICHHbBIE B
Pa3BUTUHU KPUCTAJUIBL, IOXOXKHE HA BETBU JEPEBLEB.

Ecnu ocTaBuTh MeIHBIE KPUCTAIUIBI B TOM JK€ COCYJ€, B KOTOPHIM OHH OBUIH MOJIyYEHBI, TO
IONTO OHH HE COXpaHsTcsa. V3BnekuTe HX, NPOMONTE BOIOH, MEpeHecUTe B MPOOHUPKY C
pa30aBIeHHON CepHOM KHCIOTOH W 3akpoiTe mpoOkoil. BoT Temepp ¢ KpuCTajulaMu HUYErO He
CIIy4UTCSI.

KPUCTAJVIMYECKHUE Y30PbI

Ectep Takme BemecTBa, KOTOpBIE HA3bIBAIOT HW3OMOP(HBIMH: OHH KPUCTAJUIU3YIOTCS
OJIMHAKOBO, HECMOTPS Ha Pa3HbIid cocTtaB. KprcTamibl OHOTO TAKOTO BEIIECTBA CIIOCOOHBI PacTH B
HACBIIIEHHOM pacTBOPE IPYroro: MOJydaeTcss Kak Obl «KpHcTaimn B Kpuctauie». Ecmm ero
paspesarthb, TO Ha CPE3€ OKAKETCSI FTEOMETPUIECKUN Y30P.

Camble nocTynHble cpean N30MOP(HBIX BEIIECTB — KBACLbL, KPUCTAJUIOTHAPATHI TBOMHBIX
cyapparoB ¢ obmeit  dopmymoli  MM"(SO4),*12H,O. Bocnone3yemcss  Tpemsi  UX
Pa3sHOBUAHOCTAMH: TeMHO-(puoneroBbiMu  xpoMokanmueBbiMu  KCr(SO4),*12H,0, 3eneneiMu
xenezoaMMOHUIHBIME  NH4Fe(SO4),*12H,0 u OecuserHbiMu  amomMokanueBbiMu  KAI(SO4),*
12H,0.

B sManupoBaHHYIO WM CTEKJITHHYIO ITOCYAy HaJIeHTe BOMY, HACBINTBTE KAKUX-THO0 KBACLIOB
(omHOrO BMIA) W HArpeBaiiTe, pa3MeIINBasi CTEKJISTHHOW WJIM NEPEBSHHOUW MAJOYKOW, HO HE N0
kuneHust. Korga conb pactBoputesi, 1oOaBbTe eIle MOPLUI0 TeX JK€ KBACIIOB M CHOBA HarpeBaiTe.
Korma pactBop craHer HAacChIEHHBIM, OBICTPO MPOQUIBTPYHTE €ro uepe3 BaTHBIA TaMIIOH,
MOMEUIEHHBIM B CTEKJIIHHYI) WJIH 5MAJIHPOBAHHYK) BOPOHKY, ONOJIOCHYTYIO KPYTBIM KHIIATKOM.
Ecnu BopoHka Oynmer XOJNOIHOW, MOXET HadaTbCsl NPEKIEBPEMEHHAs KPUCTAUIM3ALMA U
KPHUCTAJUIBI 3aKYNOPSIT BOPOHKY.

baHky ¢ pacTBOpOM KBacLIOB MPUKPOWUTE U OCTaBbTE MEIJIEHHO OCThIBaTh. Ha nHO BeIMagyT
HeOouble Kpuctamisl. Ecnu onn OynyT cpacrarbesi, Harpeire pacTBop, 100aBUB HEMHOTO BOIE,
U BHOBb oxyaante. Kpucramisl u3Biekute, 0OCyLINTE, TEPENOKUTE B MPOOUPKY U 3aKpoiTe ee
npobkoii. Tak ke MPUTOTOBbTE KPUCTAJUTY IPYTHX KBAcLOB. HachleHHBIE pacTBOPBI COXpaHsiiire!
UroObl HE IepenyTaTh UX, HaKJIeHTe Ha OAHKU 3TUKETKH.

Otlepute 1O OAHOMY KPHCTAUTUKY KaXXIOTO BHIA, OOBSIKUTE TOHEHBKUMH HUTSMU
(HarpuMep, OT KAampOHOBOTO 4YyJIKA) W OIMYCTUTE KaXKIbIH B «CBOW» pacTBop. bankum mepskure
MOJANIbIIE OT CKBO3HSIKOB, HAKPOWTE MX OyMayKHBIMHU KPBIIIKAMH.

IIpumepHO 3a HenmemO KPUCTAIBI 3aMETHO BbIpacTyT. llomensiite ux mecramu. Ecnu ¢
CaMoro Havaja NMOJBECUTDb B KaXI0H OaHKe 1Mo J1Ba KpUCTajlia, TO Oyaer eme OoJblne YepeJoBaHuN
BeToB. UroObl HE 3amyTaTbCs, K KOHIAM HHUTEH MPHUKPENHUTe SIPIbIMKH M 3aMUCHIBANTE B
71a00paTOPHOM JKypHAJIE, CKOJIBKO BPEMEHHU U B KAKOM PAaCTBOPE HAXOAATCS KPUCTAILIBL.

[IpaBuybHBINA KpUCTAI KBACLIOB UMeET GOPMy OKTa’[pa, HO HAM M HE HY)KEH HIeaJIbHbIN
kpuctayui. HampotuB, dvem mnpuuymiusee ¢opMa, TeM HHTEpPECHEe PHUCYHOK Ha cpese.



OnHOBpPEMEHHO Bbl MOXKETE BbIpALMBAaTh KPUCTAIIMUECKHUE CPOCTKH — JIPY3bl, B3sIB JUIsl 3aTPaBKU
y’Ke cpocuIrecs] KpucTanauky. Eciu oHM Hauaiu BETBUTHCSA BO BpeMs pOCTa, HE UCIPABJISINTE UX;
Oojiee TOro, BbI CAMH MOXET€ YIPAaBJIATh POCTOM rpaHell. CMaXpTe IpaHb Ba3eJWHOM, M OHA
NePECTaHEeT PACTH, CMONTE Ba3eJMH allETOHOM — M I'paHb OyJeT pacTy CHOBA.

ToToBBIIT  KpHCTa/T  pa3spekbTe MOKPOM CypoOBOH HUTKOW, 3Ta pabdoTa Tpedyer
aKKypaTHOCTH | TeprieHus. [IoBEpXHOCTH cpe3a MOAPOBHANTE HAXKIAYHOH OyMaroi U OTHoJmpyiire
HAa BJIAYKHOH BaTMaHCKON Oymare KpyroBbIMHU JIBHXKEHHUSIMU.

B 3aBucumocTH or Toro, Kak BbIOpaHa IJIOCKOCTh pa3pe3ad, CKOJBKO B KPUCTAJUIE CJIOEB H
KaKOBa WX TOJIIWHA, TOJy4aTCsl camble Pa3sHOOOpa3sHbIE TI'E€OMETPUYECKHUE VY30pbl. Y IIpy3bl
BapHaHTOB emie Oosbine. Pa3pe3aHHbIl KPUCTALT C Y30POM TOTYAC MOKPOHTE OECLIBETHBIM JIAKOM
(ronmsATCs Nak AN HOrTeH), MHAaYe OH MOTYCKHEET U PACCHITLIETCS B TIOPOIIOK.

HamHoro npoine B M3rOoTOBJIEHHH Y30p W3 KPUCTAJUIOB HAIIATHIPS—XJIOPUIAa aMMOHUSL.
IIpaBna, oH OeciBeTeH, 3aTO PUCYHKOM TaK HalOMHUHAET... Bripouem, He Oyznem 3aberats Briepen.

Bepinass xnopua aMMOHHMSL B TEIUIYKO BOJY M TINATENbHO IepeMeINBasi, MPUIrOTOBLTE
HaChILEHHbIN pacTBOp. BO3bMUTE CTEKIIHHYIO TUIACTUHKY WIIH 3€pKajiblie, BBIMONTE OBEPXHOCTD,
KHUCTOYKON HAHECHUTE Ha Hee MPUrOTOBJICHHBINH pacTBOp. IlyCTh miacTUHKaA C pacCTBOPOM MEIJIEHHO
OXJIAXK/IAeTCsl Ha BO3AyXe, a YTOOBI HAa Hee HE MOMaaaja MblUb, MOXKHO CIIPSTaTh ee B mkad. Crycrs
HECKOJIbKO YacOB BOJAA MCIIAPUTCS M Ha cTekie obpasyercs y3op. He Hamo nmaske BcMarpuBarhes,
YTOOBI OHSTh, YTO JK€ OH HAIOMHUHAET: MOPO3HBIH y30p HAa 3MMHEM OKHE.

Takol ONBIT, KOHEYHO, Jyduie Bcero crasuth noa Hoseli rox. Temno HCKyCCTBEHHOMY
MOPO3HOMY y30py HE I'PO3HT, HO OT BOJBI €0 HAJO AepKaTh MOJAJIBLIE. .

KJIAJI HA TAPEJIKE

ITouckn kaamoB — 3aHATHE XJIOMOTHOE M, Kak MpaBmio, Oecronesnoe. M Bce-Taku
npeayiaraéM BaM TOIBITATh CYACThS, TAPAHTHPYS MOJHBIA ycnex. Mbl OyaeM HCKaTh HACTOSIIee
30JI0TO, IPUYEM HE B TIeIIEpe U He B JieCy, a Ha caMOl OOBIYHOH Tapeske ¢ 30JI0TOH kaemoukoil. U
Ja’ke He Ha [eJIOH, a Ha pa30uToN.

MoskeT ObITh, BaC 3TO YIUBUT, HO 30JI0TAsl Ka€MKa Ha IOCY/€ COCTOUT IEHCTBUTENLHO U3
3oj0T1a. IlpaBna. ero TamMm COBCeM MaJio, MOTOMY YTO CJOW OYE€Hb TOHKWN. Bo3pMurte crakaH c
30JI0TBIM OOOJIKOM U IOCMOTPHTE Ha MPOCBET: CJIOH 30J10Ta KAJKETCS MPO3PAUHBIM.

30JI0TO Ha MOCYAYy HAHOCAT U3 pacTBopa. M Mbl HayHEM B3TOT OMBIT C MPUTrOTOBJIEHUS
pacTBopa, COAEePKaIEro 30J0TO.

3amacutech YepernKaMu ¢ T030J0TOH — UX BbI MOJYYHTE OECIIIATHO B IIOCYAHOM Mara3uHe.
Jlnist omBITOB BaM OCTaTO4HO Oyner nmpumepHo 10 cM” 1o30710ThL. M3 Hee Mbl MPUTOTOBUM OKOJIO 5
MJI pazbaBlIeHHON 30J10TOXI0poBOAOpoaHOM kucioTel H[AuCly]. Jlns 3Toro pactBopute 30J0TO B
CMECH KOHILIEHTPUPOBAHHBIX KHCJIOT — 3 MJI COJNIHOW M 1 mu a30THOHN. Takyro cMmeck NMpHUHSATO
Ha3bIBaTh LAPCKOH Boxkoil. OOpammarbCsi C KOHLEHTPUPOBAHHBIMH KHCIOTAMH HAIO KpahHe
octoposkHo! Paborarh B pe3nHOBBIX nepyarkax! CTaBUTh OMBIT TOJILKO B XUMHUECKOM KpyXKKe!

ITepen pacTBOpeHHEM TINATEIHPHO BBIMOWTE CIIOW TMO30JI0THI HA OWUTOH Mocyne W yaaiuTe
Clieqpl J)KUpa, IPOTEPEB €ro BaTHbIM TaMIIOHOM, CMOUYEHHBIM B alleTOHE. B CTEKNIAHHYIO MUIETKY
HabepuTe HECKOJBKO Karelb LAapCKOW BOJKH U PacTBOPUTE 1m030J10Ty. OOpa3oBaBIIMIACS PacTBOP
30JIOTOXJIOPOBOJOPOIAHON KHCIIOTBI aKKypaTHO codepure B HEOONBLIVIO MPOOHPKY, MPOPBITYIO
OUCTHWJUIUPOBAHHON BOAOW. Bce pactBOpel B 3TOM ONBITE TakXKe HAAO0 TOTOBUTh Ha
JUCTUJIIMPOBAHHOM BOJIE U B YMCTOM MOCYJE.

UroObl mMoOJIHEE UCMONB30BaTh 30JI0TO, MECTO, TA€ OHO pPacTBOPUIIOCH, MPOMOKTE
HeOOJIBIIMM KOJIMYECTBOM BOJABI (JIydIlle U3 MUMETKH) U coOepute ee B Ty ke nmpodupky. lonerite
Boay no S5 mu. C »tuMm pactBopoM u Oyaem pabotaTb. MBI NPUTOTOBUM OYEHb KPAaCHUBBIN
KaCCHUEBBIM Nypnyp — KOJJIOMAHBIA  pacTBOp, COAEp)KALIUMNA  MeJbYailiue YacCTULIBI
Metajuindeckoro 3osota. OH ofpasyercs, Korga B CHIBHO pa30aBiIeHHBI  PacTBOP
30JI0TOXJIOPOBOJOPOAHON KUCIOTHI JOOABISIOT pacTBOp xiopuaa onosa SnCl,.

Pacteopute 0,5 1 xnopuaa onosa (I1) B 50 mut Boael. HECKOBKO Karesb 3TOTO MPO3pavHOro
pacTBopa BieHTe B MPOOHPKY C OJNIEAHO-KENTHIM PACTBOPOM 30JIOTOXJIOPOBOIOPOTHON KHCIOTHI.
CrniepBa cMech CTaHET KENTO-KOPUYHEBOM, a depe3 HECKOJbKO MUHYT BO3HHUKHET 3aMedaTebHas



OKpacka KaccueBoro mypmnypa. Ilpy »ToM MeTamauueckoe 30JI0TO BOCCTAHABIMBAETCS, a
obpasyromuiics ruapokcun ojosa Sn(OH)s mpunaeT KOJUIOWAHOMY PacTBOPY YCTOWUYMBOCTSH. L[BeT
JKUJIKOCTH OOBIYHO MHTEHCHBHO KPACHBIH, HO B 3aBUCHMOCTH OT pa3Mepa 4acTHI] y Hero MOTYT
OBITH pa3IMYHBIE OTTEHKH—OT PO30BOTO A0 (PHOJIETOBOTO.

KonnounHoe 3070TO MOKHO OCaauTh PACTBOPOM IMOBAPEHHOM coiu. HacTuupsl 30J0Ta MpU
3TOM OO0BEOMHAIOTCA M TOHYT. llocne NMpPOMBIBKM M BBICYIIMBAHUS W3 OCAIKa MOJKHO BHOBB
MOJIY4YHTBh (C MOMOIIBIO HAPCKOH BOIAKH) PACTBOP 30JI0TOXIIOPOBOIOPOTHON KUCIIOTHI.

Ecnu B Bamem pacnopspkeHMH €CThb BOAOPOJHAsl ropesika, TO MOJKHO IOCTaBUTb OUY€Hb
53¢ dexTHRI OmMBIT — Tak HasbiBaeMmblii ombIT JloHay. I[lmamst Bomoposma, HampaBleHHOE Ha
MOBEPXHOCTb PacTBOPa 30JIO0TOXJIOPOBOJAOPOIHOM KHUCIOTHI, TOKE€ BOCCTaHABJIMBAET 30JI0TO, U B
JKUAKOCTU TMOSIBJIAIOTCS. LBETHbIE IMOJIOCBL. MOXHO NOCTYNMUTh M TaK: HAHECTH Ha YUCTYIO
daphopoByro MIacTUHKY HEepa3OaBIEHHBIN PacTBOP KUCIOTHI, TOJIyUYeHHBIH pu 0O6padoTke 3070Ta
LIAPCKOI BOJKOH, BBICYLIUTH €r0, a 3aT€M IMOMECTUTH B IIaMsi BojopoaHoi ropenku. Ha dapdope
obpasyercs OnecTsIas TUIeHKa 30J10Ta.

IIpenynpexxaaeM: BOIOPOAHON TOPEIKOW MOKHO MOJIB30BATHCA TOJBKO C Pa3peLICHUs U B
MPUCYTCTBUU MPENoiaBaTes.

KAK HEBUJJUMOE CIEJIATH BUJVMbIM

B npukiroueHuecKHX poMaHax, MOBECTBYIOIIUX O JABHUX BpeMeHaX, YIOMHHAIOTCs MOpoi
NIChMa, HaNMCaHHBbIE OECLBETHBIMU YEPHHUIIAMU; XUTPbIE BpPard HE 3HAIOT CEKpeTa TAHHOIMUCH, U
b OJaropoIHbIe TePOH MOTYT MPEBPATUTh HEBUIUMOE B BUIAUMOE. ..

A cekpera 0co0Oro TyT M HET, OH AaBHO yXe u3BecTeH. HekoToprie OecBeTHbIEC BELIECTBA
Kak Obl TPOSBISIFOTCS TMOA OeHCTBHEM Teria, oOpasysl OKpalleHHble coenuHeHns. K Takum
BEIIIECTBAM OTHOCSTCS, HAIIPUMEp, COK JIMMOHA WK peryaTtoro gyka. OOMakHHTE B HUX MEPO H
crenanTe HaAMUCh Ha JIUCTE OyMaru — HUYEro U He BUAHO. A Temepb MOJEPKUTE JIMCTOK OyMaru
HAJl 3aKPBITOHM 3IEKTPOIUIMTKON WM HaJ IUIAMEHEM, HO OCTAaTOYHO JAJeKO, 4ToObl Oymara He
BCIIBIXHYJIA, U HAJAMUCh CTAHET OTUETJIMBO BUJHA. TaKOMN K€ OMBIT HEIJIOXO YAAeTCsA C MOJIOKOM U
pa30aBIEHHBIM YKCYCOM.

Eme HeckoIpKO NOAOOHBIX OMBITOB — HO HE C TNPUPOAHBIMH BEIECTBAMH, a C
XUMHYECKIMH peareHTaMu. HacelmbTe B MaJleHbKYI0 NPOOHUPKY COBCEM HEMHOTO, Ha KOHYHKE
HOXa, XJOpHIa aMMOHHs W 100aBbTE€ OKOJIO HalHOW JIOKKM BOABI. B mpo3padsblil pacTBOp
oOMakHUTe Mepo, HANMIINTE MM Hapucyite 4ro-HUOyap Ha Oymare W paiiTe BbICOXHYTb. Ilocne
CUJIBHOTO HarpeBaHus HaAMUCh UM PUCYHOK CTaHyT OTYETINBO BUAHBI.

Eme s>ddexrree 3TOT ONBIT mosydaeTcss ¢ CHIBHO pa30aBIEHHBIM PAcTBOPOM XJIOPHIA
kobanera CoCl,. Tlocne BeIchIXaHus NUMHUK Ha OenoM (JOHE MOYTH HE3aMETHBI, MMOTOMY HTO
kpuctaioruapar CoCl*6H,0O (a umeHHO OH u oOpasyercs mMocjie BBICYIIMBAHHUS) — OJIEAHO-
pososbiil. Ho koraa nucTok noaorpeBaroT, 4acTb KPUCTAJUIN3ALMOHHON BOJbI OTILEIIISIETCS, U COJIb
npuodperaer cuHuil uBeT. Ecnu ke BHOBb yBIAQXKHHUTD €€, MOJBIIIAB HA OyMary Wiy, emle Jydlle,
NOJZIEPIKaB €€ Haj MapoM, TO N300paKeHNe HCUYE3aeT, IOTOMY YTO OISITh 00pa3yeTcsl IMeCTHBOAHBIN
KPUCTAJJIOTUAPAT.

B03MOHO, 3TOT ONBIT BaM yK€ BCTpedasics. BOT ero BapuaHr, ropa3zgo MEHee U3BECTHBIN.
Me1 BoBce He OynieM HarpeBaTh JIMCTOK C HAMHUCHIO, @ YTOOBI MMOKa3aTh, KAK MOXKHO OTHSTh YacThb
BO/IbI O€3 HarpeBaHUs, MOCTABUM MPEABAPUTEIbHBII OIBIT.

Hanelite B mnpoOupky HEMHOro KOHLEHTPHPOBAHHOIO pacTBOpa XjopHuaa KobaibTa
posoBoro 1Bera. [[o0aBpTe paBHOE KOJMUYECTBO ALETOHA W MEPEMEIIANTe. [[BET PACTBOpPA CTAHET
roinyObiM! PazbaBbTe pacTBOp BOJOM, M OH OTISITH CTAHET PO30BBIM.

UYro sxe npousouuio? ALETOH XOpPOIIO pacTBOpsieT BOAY U MOXET OTHUMATh €€ y APYTrux
BemecTs. Ho ecnu Tak, TO HamMCaHHOE pPAcTBOPOM XJopuzaa KoOanbTa MOXKHO THPOSIBHUTH C
MOMOINBIO alleToHa U Oe3 Bcsikoro HarpeBaHus? MMeHHO Tak. JIMCTOK C HAANMCBIO MPOTPHUTE
BATKOH, CMOYEHHOM B alleTOHE, M Pe3yJbTaT OyIeT TEM Ke, 4TO U IIPU HarpeBaHUMU.

Eme omun omeiTr ¢ mucekMoM—O0e3 nepa u Oe3 uepHuin. Pacnpasbpre nuCTOK (Poabru OT
LIOKOJIala M MPUKOJUTE ero KHomkaMu K jouedke. OfHy M3 KHOMOK MPHCOEAMHUTE K
OTPHULIATEILHOMY TIOJIFOCY Oarapeiiku. K MONOXKUTENPHOMY MOJNIOCY TPUCOETUHHUTE T'BO3/b,



OUHINEHHBIA HAXKIAYHOW IKypKOH. JIucT mucueit Gymaru cMOYUTE TOYTH OECIIBETHBIM PACTBOPOM
MOBApEHHOH conu ¢ nobaBkoit kpacHo kpossiHOU conn K3[Fe(CN)g], monoskure moBepx Goybru u
KOCHUTECh TBO3IeM OyMmMaru: Ha Hell mosBUTCS cuHuM cien. [lpu sjaexkTposm3e HOHbBI Fe%,
B3aMMOJICHCTBYSl C KPacHOW KpPOBSIHON coJibto, nmatoT TypHOyneBy cuHb Fes[Fe(CN)s].. Ona
NPOHHUKAaeT OyMmMary W 3akperuisieTcs B €€ BOJIOKHaX. Ecim ke BMECTO KpOBSIHOH COJIM B3SATh
ponanua kanust KSCN unu ammonust NH4SCN, To nosyuuTcst He CHHUH cJiell, a KPaCHbIH, IOTOMY
9TO 00pa3yeTcst pOAaHUA XKejle3a KPaCHOTO LIBETA.

Takue OmBITBI MOKHO CTaBHTb HE TOJBKO C MHUCYEH OyMaroil, HO M ¢ JIOCKyTaMH YHUCTOU
Oemnoii TKaHU.

IIpespaiieHre HEBUIAUMOTO B BUAMMOE HEPENKO OKa3bIBa€T OTPOMHYIO MOMOLIb TE€M, KTO
packpbiBaeT MpecTyrieHus, ['0BOpSAT, 4YTO Ha MecTe MpecTyIUIeHHs BCEerjJa OCTalTCs Clemw,
TOJIbKO HE BCErJa OHHU cpa3y 3aMeTHbl. M KpUMHHAIMCTHI MINYT B MEPBYIO Ouepelb OTIEeYaTKU
najblieB, MOTOMY YTO y Ka)XAOrO 4YellOBEKa OHM HENOBTOPHUMBI — TakK kK€, KaK HEeNOBTOPHMbI
yenoBeueckue nuna. KOHEYHO, y 3KCHEPTOB €CTh TOHKHE CHOCOOBI M TOAXOISINNE BELIECTBA,
MO3BOJISIFOINE OOHAPY)KUTh M COBCEM cyiabble OTIEYATKHU; MBI K€ BOCIOJB3YEMCSI IOBOJBHO
rpyOBIM, 3aTO IPOCTHIM CIIOCOOOM.

[IpuroroBbTe CMeCh M3 PABHBIX KOJHYECTB TaJbKa U CaXH (TalbK MPOAAIOT B aNTEKax, a
MOJIy4€HHE CaKU OIMUCAHO B IJIaBe 0 MUrMeHTax). [lonpimure Ha majnen, 4ToObI Clerka YBIaKHUTh
€ro, W MPIKMUTE K YUCTOMY JIUCTY Oymaru. Crien Ha JIMCTE€ HE3aMEeTeH, HO €CJIM IMPHCHINATh €ro
MPUTOTOBIIEHHOH CMECBIO, OCTOPOXKHO PACIpPENeUTh MATKOW KUCTBIO (MM TMPOCTO IMOKAdaTh
JMCTOK) U CCBHINATh W3JHUIIEK CMECH, TO Ha Oymare OCTaHeTCs 4YeTKMH OTmedyarok majpuna. Ha
Oymare ObUTH HEBHIUMBIE SKHUPOBBIE CJIEABI, U HA HUX aICOPOMPOBAIUCE .HaCTULBI YEPHOH CMECH.

Takoii ke OnbIT MOXKHO MOCTABUTDH C Pa3HBIMU MpPEIMETaMU U NMOBEPXHOCTAMU — BO3bMUTE
CTapyr0 rasery, KapTOHHYIO KOpPOOKy, TUIaCTMAaCCOBBIA MJIM CTEKJISHHBIA cTakaH. B mocnenHem
citydyae AJisl JyYIIero MPHIUITaHUs Hal0 B3SITh MOOOJIbIIE TaJIbKa;, TIOCIE TOTO, KaK M3JIUIIEK CMECH
yJaJieH CO CTeKJa, clierka MOoJOorpeiTe crakaH—TOorjaa OTIeYaTKH Ha MPO3payvyHOil MOBEPXHOCTH
cTaHyT 00Jiee OTYETIUBBIMH.

ITPOCTBIE ®OKYCBI

OnbITHI C MpeBpallleHneM HEBUAMMOIO B BUJUMOE, 1a U HEKOTOpBIE APyrue NnpojelaHHbIe
BAMHU OTIBITBI CMEJI0O MOYKHO TIOKa3bIBaTh Kak (oKycel. Bmpouem, Qokychbl mpOU3BOIAT ropasno
Oojee cHIBPHOE BIIEUATJIEHHE, €CIM TMOKAa3blBaTh HMX MOAPSA, OIOWH 3a JPYTUM, OKpyXKas
MPOUCXOSIIee TAHHOM, 3aKITMHAHUSAMHI W MEIJICHHBIMH NTACCAMH «BOJILIEOHON MAJIOUKWY. ..

Xumudeckoit cyTu (GOKycoB (2 OHa HE TaK YK CJIOJKHA) packpbiBaTh He OyneM. OTbImuTe ee
CaMOCTOSITENIBHO, U TOTJA Bbl HE MPOCTO Pa3BiieyeTe 3pUTENE, HO U MOTOJHUTE CBOU 3HAHUS.

KonnuecTBeHHbIE COOTHOLIEHHS HANO COONMIOAAaTh, HO HE O4eHb cTporo. UroObl Bam
KaXXAbIH pa3 He B3BELINBATh PEAKTUBBL, CAeNalTe U3 IepeBa MEpPHbIE JIOJKEUKH, BMELIAIOINE OKOJIO
10 Mr cyxoro peaktuBa. MOXXHO BOCIOJIb30BaTbCSl U IIACTMACCOBBIMM JIOJK€UKAMH, KOTOpbIE
MPUKJIAIBIBAIOT K HEKOTOPBIM MOPOIIKOOOpa3HbIM JiekapcTBaM. Kakaplii pa3 Mbl OyeM MOsICHATD,
CKOJIBKO TAKMX MEPOK Ha/0 B3SITb.

CHavana — (okyc ¢ mpeBpamieHHeM BOIbI B MOJIOKO. B OfMH CTakaH MOMECTUTE IMATH
MEPHBIX JIOKEUEK XJIOpUAA KaJbIHs, B APYrOd — CTOJIbKO k€ KapOoHaTa HaTpws (CTUPaIbHOU
COIbl) W 3aJeliTe BOAOH MNPHMEPHO OO TPETH CTakaHa. PacTBOpbl Ha BHI HHUYEM He OymyT
OTINYaThCst OT Boabl CJieiiTe MX BMECTe — U JKHIKOCTb CTaHET Oesiol, ¢jIoBHO MoJjioko. He Tpats
BPEMEHHU 3ps (MHa4Ye OCAJIOK MOXKET OMYCTHTbCS HAa JHO, U BCE YBUAAT, YTO 3TO HUKAKOE HE
MOJIOKO), T00aBbTe K JKUIKOCTU PACTBOP COJISTHON KHCIOTBI B M30BITKE — M «MOJIOKO», MTHOBEHHO
BCKMIIEB, CHOBA CTaHET «BOJOI».

Teneps (oKyc 4yTh MOCIOXKHEE — BOAA B HEM OyIeT NMpeBpaIaThCst HE TOJIBKO B MOJIOKO,
HO ¥ B yepHmia. J{s pokyca moHanoOsTCs TpU cTakaHa. B OMH HACKHINIBTE ABE JIOKEUKH XJIOPHIA
Oapust (MM CTPOHLIMSA), B APYrOH — OJAHY JIOXKEUKY TaHMHA. Blielite B 00a cTakaHa mo MoOJIOBHHE
YaiHOM JI0>kkHU BoAbl. Ilopolku Ha AHE Mocie pa3MellBaHusl PaCTBOPATCS, & BOJbI TaK MaJjo, YTO
U3/ajieKa CTaKaHbl OYAYT Ka3aThbCsl 3pUTEISIM ITyCTBHIMHU.

B Tpermii crakaH TOMECTUTE MATH JIOKEUEK IBOWHOTO cynbdara skeie3a W aMMOHUS



FeSO4(NH4)2SO4 (conmp Mopa). DTOT CTakaH HAmNOJHUTE BOJIOH MOYTH JOBEepXy. Bce roroso k
dokycy. Ha rmazax y 3putenedi BO3bMUTE TPETHH CTakaH, C COJIbIO Mopa, W OTJIeiTe u3 Hero
OecLBETHBIH PacTBOp B «IyCThIE» CTakaHbl. B omHOM m3 HuX (Tam, rume xyopupa Oapus) Bona
MT'HOBEHHO MPEBPATUTCS B «MOJIOKO», BO BTOPOM — B «UEPHUJIAY.

Crnenyromuii poxyc HUYyTh He TpynaHee. B mpoOupke ¢ BOIOHN pacTBOPHUTE NIBE JIOKEUKU
xjiopunaa kodajabpra (ero pacTBOPOM BbI JeNIaIl HEBUANMbBIC HAAMUCH). benblil xjomuaToOyMakHbIH
IUTATOK HAMOYHUTE B 3TOM PACTBOPE U BBICYIINTE ero. IImaTok craHeT roxyObiMm.

@DoKyC 3aKIOYaeTCs] B TOM, YTO BbI IOKa3bIBAETE 3PHUTEISIM TOJyOOH IUIATOK, a TMOTOM
KOMKAaeTe €ro M CKuMaere B pyke. Ecim Bbl HECKOJBKO pa3 CHIIbHO IyHETE€ Ha IUIATOK, TO OH
YBJIAKHUTCS U BHOBb CTaHET OesbIM. Pa30)kMuUTe KyJlak M MOKaXUTE Oelblil M1aToK 3puTeisiM. Ero,
KCTaTH, MOYKHO MCIIOJIb30BATh €I1e HECKOJIbKO pa3: MOCie MPOCYIIKH IIJIATOK BHOBb MOrOJyOeeT.

Jns ouepenHoro Goxyca ¢ H3MEHEHHEM LIBETa MOHAJO0ATCS TPU COJIM: KpacHasl KPOBSIHAS,
canuuuiaT HaTpus U coiab Mopa. Beex 3TuUX BemecTs Ha0 COBCEM HEMHOIO, IO OAHOU JIOJKEUKE,
PacTBOPUTE UX IO OTAEIBHOCTH B MPpOOUpPKax, A0 MOJIOBHHBI HAOJHEHHBIX BoJol. CyTh (okyca B
TOM, YTO KpacHasi KPOBSIHAsI COJIb IA€T C COJIbI0 Mopa CHHee OKpalluBaHue, a CaJTHIMUIIAaT HATPUsS —
kpacHoe. Eciu BbI MPOCTBIM KapaHOAIoOM CJIerka HaMETUTe KOHTYp PHCYHKa Ha Oymare, a 3aTeMm
CMOYHN» T€ €ro C MOMOIIBI0 KUCTOUKH ABYMsI PACTBOPAMU: KPACHOH KPOBSIHOHM COJIM U CaJIMLIAJIATa
HATPUsl — M AaJUTE TMPOCOXHYTh, TO 3PUTENN HE 3aMETST JaXKe, YTO Ha OyMary 4ro-TO HaHECEHO.
«YUHCTBII» JIUCT MOBECHTE HA CTEHY W NMPOBEANTE IO HEMY KHCTBIO, CMOUYEHHOH B PacTBOPE COJIU
Mopa (3puTenssM CKakuTe, 4TO 3TO OObIYHAsl BOAA). PHCYHOK MrHOBEHHO, NPsSMO Ha TIJasax,
OKpPAacHUTCs B KPaCHbIE U CHHHUE IIBETA.

Eme omun TpamunmoHHbI (GOKyC — Kak 0e3 OrHs 3akeub cBedy. HaBepHOe, BbI 3HaeTe
NPUHIUN -3TOTO (POKyca, HO OYEHb MHOTOE 3aBUCHUT OT €ro O(QOPMIICHUS.

Coseryem moctynuth Tak. CTEKIsIHHYIO TpOOHUPKY oOneliTe CHapyXH CTEapUHOM WU
napaduHOM, YTOOBI OHA CTajlla MOXOXKEH Ha CBedy. 3akpoiiTe NPOOHPKY METATHYECKHM
KOJITIAYKOM C OTBEPCTHEM, CKBO3b KOTOpoe mpoiaer ¢uruiab. B mpoOupky HajeiiTe HEeMHOro
cnupTa, 4ToOBl OH mponuTan ¢utwiab. [locne 3TOro KONMmavyok TOXKE 3ayelTe CTEapUHOM MU
napapuHOM, 4TOOBI HAPYXKY BBITISIIBIBA TOJIBKO GUTHIB. «CBEUay roTosa.

Bonmebnoii manmoukoit Bam OynmeT Ciy>KUThb OObIUHAs CTEKJISIHHAS MaJOYKa, Ha KOHel
KOTOpOH BbI HaOepeTe COBCEM HEMHOrO KAINWIbl M3 NEepMaHraHaTa KaJlus U CEPHOH KHUCIOTBI.
[IpenynpexxaeHne: cMecb TOTOBUTH B OYE€Hb MAJIOM KOJIMYECTBE, HEOOXOIUMOM TOJIBKO IS OTHOTO
omnbita! He Tporate cMech pykamul!

Kak o0cTaBUTh 3TOT ONBIT, BBl U CaMH, HaBepHOe, coodOpasure (He 3a0yapTe Mpo Macchl U
3aKJIMHAHU). A 3aT€M KOCHUTECH MAJOYKOH (PUTHIISI — U Ha KOHIIE €r0 CPa3y BCIBIXHET TUIaMsl.

OnbITEI-(OKYCHI C U3MEHEHHEM 1[BETA BBITJIAAT OUYeHb CBOEOOPA3HO, KOT/Ia MOJB3YIOTCS HE
NPOCTO BOIHBIMH, & 3aryII€HHBIMH PAaCTBOPAMH. 3aryCTUTENIEM MOXET ObITb CHIIMKAT HATpHS,
BOJHBIA PAacTBOP KOTOPOTrO HA3BIBAIOT JKUIKUM CTEKJIOM. BromHe mnopoiimer anst ¢oxyca u
pa30aBieHHBII BOAOH BABOE KOHTOPCKHI CUIIMKATHBINA KIIEH.

Hanelite B cTakaH HEMHOro pacTBOpa XJIOpUAA KambLHsl M 100aBbTE OIHY-ABE KaIuld
denondranenna. B apyroii crakaH BBeIUTE PacTBOP CUIMKATa HAaTpusA. Kak TOJBKO BBl BBUIBETE B
HEro MepBBIH pacTBOp U B30OJITaETE CMECh, OHA, caMO COOOM pa3ymeeTrcsi, CTaHET KPacHOH, M 4TO
erre OoJiee MOOOTBITHO, TYCTOM, OyATO (GPYKTOBOE JKETIE.

Bmecto xmopupa KanbLusi MOKHO B3SITh 3 MEpPKH CylbdaTa MarHusi (antedHas ropbKas
COJIb), 3aJIUTh BOAOH, B30OATAaTh N 10OABUTH HECKOJIBKO Karejb pacTBopa cuimkara Harpus. [locne
pa3MeIINBaHMs U Ha 3TOT pa3 00pazyercs «Keyey, TOJbKO He SIPKO-KPacHoe, a OJIeaHO-PO30BOE.

OxpaiieHHble CHJIMKATHBIE CTYOHH TIO3BOJIIIOT «PHUCOBATHY» BOJIIIEOHBIE KAPTHHKHL.
Cnenaiite HaOpOCOK pPHCYHKA, W T€ MeECTa, KOTOPbIE MAOJDKHBI OBITh OKpAIIEHBl, CMOYHTE
OecuBeTHBIM pacTBOpoM (eHondranenna. Jpyroii nuct Oymarn CMOYHTE PACTBOPOM CHITUKATA
HaTpusi — Toke OecrBeTHBIM. [IpIKMUTE JTHCTHI OMH K APYTOMY U CIYCTSI HECKOJIBKO MUHYT (TeM
BPEMEHEM Bbl MOXKETE MOKa3bIBATh APYroi (POKyc) OCTOPOKHO pasaenute JucThl. KapTuHka «cama
coboro» cranma kpacHoi! JIysi MOCBSIIEHHBIX HET HUYEro yOUBUTEIBHOIO—BEIOb Y PacTBOPOB
CHJIMKATa HATPHUS IIEJIOYHAS PEAKLIUSI. ..



U nocnenanii gokyc, Toxke OOCIaHHBI paHee,—C NPEBPALICHUEM «BOIBD» B (KPOBBY.
[IpuroroBbTe HEMPO3PAUHBINA COCY, HAITPUMEP, OKJIEUB CTEKJITHHYIO OaHKY LIBETHON Oymaroif; ns
OoJpIIeli TAMHCTBEHHOCTH HApHUCyHTe Ha Oymare alxuMH4YecKre CUMBOIIBL. B OaHKy HajeliTe Boy.

IIpuroToBbTe HECKONBKO YHUCTBIX CTAaKaHOB. BooOIme-To AOCTaTOYHO Tpex, HO AJS TOTO,
9TOOBI CO3/1aTh Yy 3pUTENICH BIeUaTIeHHEe, OyATO NMPEBPALICHU OYE€Hb CIIOJKHBI, BO3bMUTE IATH WIH
IIECTh CTAKaHOB. B ONMH CTakaH HACBINBTE YETBHIPE JIOKEUKH THIAPOCYNb(daTa KaJus WU KaITHUTE
HECKOJIbKO KalleJib YKCYCHOH KHCIIOTBI U TOMeTbTe Uit cedsl (HO Tak, 4ToObl He OBLIO 3aMETHO
3pUTENSIM) 3TOT CTaKaH, YTOObI €ro MOXKHO OBUIO Cpa3y OTIMYUTH OT OCTaJbHBIX. B mpyroi crakaxn
HACBINbTE JIO)KEUKY KaJbLMHUPOBAHHOM COIbI, B TPETHHl — HECKOJbKO Kalellb pacTBopa
denondranenna. Cyxme peakTHBBI 3aJIeTE YaibIM KOJHYECTBOM BOIBI U pa3MelLIaiiTe 0
pacTBopeHus. Tenepb MOXKHO TOKa3bIBaTh (POKYC.

IIpexxne Bcero yoenure 3puteneli, Oynro B OaHKe MpPOCTas BOAA; a MOCKOJBKY TaK OHO U
€CThb, TO MOJKHO B JIOKa3aTEJIbCTBO OTIUTH U3 OAHKH HECKOJIbKO TIJIOTKOB. A 3aT€M BCE CTAKaHBI
HanoJiHuTe BOmMON w3 Oanku. He mpowmsoiimer poBHbIM cdyeToM Hu4ero. Ilepenelite BCrO BOAY
obpaTHO B OaHKY M3 BCEX CTAKaHOB, KPOME OJHOTO, ¢ THAPOCYIb(ATOM HATpHsl (MJIU C KUCJIOTOM).
’Kunkocth B GaHKE CTaHET KPACKOH, CIOBHO KPOBb, M 3PUTENH YOEIATCS B 3TOM, KaK TOJIbKO BBI
BBUIbETE €€ OOPaTHO B CTAKAHBL

BHOBb creiiTe conmep)kumMoe CTakaHOB B OaHKy—Ha 3TOT pa3 M3 BCeX 0€3 HMCKIIYEHHUs
crakaHoB. JKHMIOKOCTh OOECHBETUTCS, «KPOBb» NPEBPATUTCS B «BOAY», KOTOPYKO BBI OIISITh
paszosbeTe no crakaHaM. OIHaKoO MUTh €€ yKe He HaJlo.

OnbIT HEXUTPBIA, HO JOCTATOYHO O(PQPEKTHBIH, ecliu, pasymeercsi, He 3a0bITh Mpo
3aKJIMHAHMSL. ..

XUMHNYECKHUE YACBI

B ombiTax, KOTOpBIE Tak MOXO0XH Ha (POKYChI, OECIBETHBIE PACTBOPHI OKPAIIHUBAINCH TO B
OJIWH, TO B APYrOH IBET, U MPOUCXOAMIIO 3TO Cpa3y ke, KaK M0 MAHOBEHHUIO BONIIEOHON MaNOYKH.
W neficTBUTENBHO, XUMHYECKHE PEAKLIUU UAYT OYeHb OBICTPO U, KaK MPABUJIO, HAYMHAIOTCS CPas3y
JKe TIociie cMellleHus peareHToB. OHAKO U3 ATOTO MpaBuia €CTh UCKIIOUeHUsl. PeakiiMoHHas cMech
MOJKET OCTABATBHCSI KAKOE-TO BpeMsi OECIIBETHOM, a 3aT€M MIHOBEHHO OKPACHTHCSA. XOTHTE—4epes3
IATh CEKYHJ, XOTHTe—uepe3 JeCsTb, Bbl CAMHU MOJKET€ IOCTAaBUTh «XMMHUYECKHE Yachl» Ha
TpeOyeMoe Bpemsl.

IIpurorosrre nBa pactBopa. CoctaB mepsoro: 3,9 r iogara kanus KJO; Ha nuTp BOJBL
CocraB Broporo: 1 r cynsdpura Hatpus NaSOs, 0,94 r KOHUEHTPUPOBAHHOW CEPHON KHCIIOTHI
(ocTopoxHO!) 1 HEMHOTO, HECKOJBKO MIJUIMJIMTPOB KPaXMaJbHOTrO KieficTepa — TOXE Ha JIUTP
BoabL. O0a pacTBOopa OECIIBETHBI U IPO3PAYHBL.

OtmeppTe o 100 My 060MX pacTBOPOB U OBICTPO, JyULIe NMPU MEPEMELIUBAHIH, MTPHIIEHTE
BTOPO# K mepBoMy. OmbIT yioOHee CTaBUTh BIBOEM—ITyCTh BAlll TOBAPHIL CPa3y *Ke HAYHET OTCUET
BPEMEHHU MO CEKYHAOMEPY WJIM MO 4YacaM ¢ CEKYHIHOW CTpenkon. Uepes mecTb-BOCEMb CEKYHI
(TO4HOE BpeMs 3aBUCHT OT TEMIIEPATYPbI) JKUAKOCTH MTHOBEHHO OKPACHTCSl B TEMHO-CHHUH, TIOYTH
YEPHBIN LIBET.

Tenepr otmeprTe BHOBb 100 Mi1 BTOpOro pacrtsopa, a 50 mi mepsoro pa3daBbTe BOIOU
poBHO BnBOe. C CEKyHIOMEPOM B pyKaxX Bbl yOeOHWTECh, UTO BpeMsi, IMpOLIEAIIee C MOMEHTa
CJIMBaHUs PACTBOPOB 10 UX OKPALUIMBAHUs, TOXKE YBEJIUMUUTCSA B ABa pasa.

Hakonren, cmemarite 100 My BTOporo pacteopa ¢ 25 mul mepBoro, pa3daBleHHOTO BOAOU
BUYETBEPO, T. €. 10 Tex ke 100 mu. «XuMudeckue dacel» OyayT paboTaTh B 4eThIpe pa3a AOJbIIE,
4eM B [IEpBOM OIIbITE.

DTOT OMNBIT IEMOHCTPUPYET ONWH M3 (PyHIAMEHTAIBHBIX XMMUYECKHX 3aKOHOB — 3aKOH
JEeNCTBUST Macc, COrJIaCHO KOTOPOMY CKOPOCTb pe€akLMM IPONOPLMOHANbHA KOHLEHTpaLUsiM
pearupyrouux BemecTs. Ho BOT B deM Bompoc: MO4YeMy pacTBOPbI OKPALIMBAIOTCS MIHOBEHHO
MOCJIe TIay3bl, @ HE PABHOMEPHO U MOCTENEHHO, KaK 3TOTO CIEAYET OXKUAATH?

CepHas KHCIIOTa B PaCTBOPE BBITECHSET HoAaT- U CyabPUT-HOHBI U3 UX cojeil. [Ipu 3Tom B
pactBope obpasyercs HomoBonopoanas kuciaora HI, HO *KUBET OHa HEMONTO U TYT K€ BCTYIMAET BO
B3auMojielicTBre ¢ HogHoBaToi kuciotoir HJO3. B pesynbrare Boinensercss cBOOOIHBIN HOJ, OH-TO



U 1aeT LBETHYIO PEAKLIHIO C KPaXMaJIOM.
Ecnu Ob1 BCe 10 IMEHHO TaK, TO PACTBOP U TEMHEN ObI MOCTENEHHO, TI0 MEPE BBIACICHHS
noja. OnHako mapajuielbHO UAET elle OJMH mpolecc: cepHucras kuciora H,SOs pearupyer co
CBOOOIHBIM MOJOM U BHOBB OOpaszyeTcs MOAOBOAOPOIHAS KUCJIOTA. JTa peakius unet ObicTpee
npeabIAyIIeH, 1 WO, He YCIIeB OKPACHTh KpaxMall, CHOBa BoccTaHaBiuBaercs 10 JO3-.

Beixoaut, 4TO OKpacka He NOJDKHA MNOABUTHCS BOBce? OOpaTuTe BHHUMaHHUE. B XOIE
peakuuy CEPHUCTAs KHCIOTa HENPEPBIBHO PACXOAYETCs, M KaK TOJBKO BCSl OHA IMPEBPATHTCS B
CepHYIO, MOAYy HHYTO yke He OynerT Melarbh pearupoBarb ¢ KpaxmainoMm. M Torma pactsop
MT'HOBEHHO OKPACHTCS 110 BCEMYy 00beMy.

PazbaBisist pacTBOp BOBOE M BUETBEPO, Bbl YMEHBINAIN KOHLIEHTPALMIO HOAATA KU, H
CKOPOCTb PEAKLUH YMEHBLIANACH MPOIIOPLIUOHAIBHO.

OO0mpsicHeHHE, KQKETCsI, 3aHsJI0 OOJIbLIe BPEMEHH, YeM CaM OIIBIT C YaCaAMU. ..

PAAYT'A BE3 COJIHLIA

B xuMH4ecknx MCCIENOBAHUAX OYEHb YaCTO HCIOJIB3YIOT ONTHYECKHE CrOCOObl. SIBieHue,
KOTOpOe BbI ceiiyac Oynere HaOMoOaaTh, MPUMEHSIOT U TOTO, YTOOBI ONPENeNUTh TEMIIEPATyPy
TUTABJICHHSI BEIIECTBA.

IToaroToBETE OKOJIO MATHAAUATH OJMHAKOBBIX IJIACTUHOK W3 TOHKOrO CTekja (TomsTcs,
Harpumep, crapble QorormacTuHkM). ['opsiueill BOOOH CMOHTE ¢ HUX 3MYJIbCHIO U HApPEXKbTE HA
KBaJPAaTUKHU Pa3sMepPOM IMPUMEPHO 5 X 5 ¢M. JlecsaTh TakuX KBaAPATUKOB MOJIOKUTE OUH HA APYTrou
U C TOPIHOB OOMOTaliTe HM3OJSLMOHHON JIEHTOU, 4TOOBI CTOMKA HE pacchimanack. Ha omHy u3
OCTaBIINXCS IJIACTUHOK HACBIIIbTE HEMHOTO THOCYNb(aTa HaTpus (TUMOCYIb(pHUTA) U aKKyPaTHO
nojorpenTe, 4ToObl KPUCTAIUIBl PaCIUIABIIIUCE. JIpyryro cBOOOIHYIO MIACTUHKY HAarpeuTe u cpasy
HAKpOHTe e pacruiaB. Mekay IUIaCTMHKaMHu 00pasyeTcsi TOHKMH IPO3padHbId  CJIOH
pacruiaBieHHOH con. Eciu OH okaxeTcss MyTHBIM, 100aBbTE HEMHOTO, OYKBAJIbHO OJHY-IBE Karllid
BoAbL Ilpu ocThIBaHUM pacruiaBa Ha BO3AyXE TMIMOCYJIb(GUT HAYHET KPUCTAJUITM30BATHCS, 3TO CAMO
1o cebe MoOOMBITHO HAOMIOAATh YEPe3 YBEIUUHTENBHOE CTEKIIO.

[Tonoxkute Ha CTON JHCT YEPHOU
Oymaru, a TOBEepX HEro — YHCTOE TOHKOE
CTeKJI0. BxirounTe sipKkyro JaMmy U CAObTe
y Ccrojla Tak, 4ToObl CKBO3b CTOIKY,
KOTOPYIO BBI OyzeTre nepkarh, ObLIO BUAHO

OTPaKEHHE JIAMIIBI B TOHKOM CTEKJIE,
g;g;',’“gHH ppx | JeXKaleM Ha crone. MeHsis HAKIIOH CTOMKI,
AaacrTuHoK HAKJIOHSSICH  Omke K cromy,  Jmbo
’ OTHANAACh OT HEro, HalauTe Takoe
MOJIOKEHHE, TIPU KOTOPOM  OTPaKeHHE
Jammbl noMepkHer. Ha cromky ydme
CMOTpeTh MoJ OCTPbIM yriioM. Eciam Bam Memaer mpsiMOH CBET OT JIAMITbL, NMPHUKPOMTE CTOIKY
SKPAHOM WJIH JIAAOHBIO, HO TaK, YTOOBI BUAETDH CBET, OTPAXKEHHBIN OT CTOJIA.

CBoOomHOI pyKOH BO3BMHUTE IUIACTUHKH C TUIOCYIB(PHTOM U TOMECTUTE HX MEXKIY
CTONIKOM M CTOJIOM Tak, 4TOOBl OHM OKa3ajnch Ha IyTd cBera. Clerka NOBOpavyHMBaiTe U
HAKJIOHSIHTE UX—H BBl YBUANTE OUEHb KPACHBYIO PAIYTY.

OOmpsicHeHHe OmbITa 3aBEJO OBl HAC B MHUP YK€ HC XUMHYECKHX, a (PU3MUYECKHX SBJICHH.
PacckakeM TONBKO, KaKk € TMOMOINBIO TAKHX CTOMOK — HX HA3bIBAIOT MOJSPH3ALHOHHBIMA—
U3MEPSIOT TEMIepaTypy IUIaBieHUs. Pamyra, KOTOpyH BBl HaONIOOANH, TOSBISIETCS TOJBKO B
kpuctaax. Ecnm ke mocTeneHHO HarpeBaTh TBEPAOE BEIIECTBO, TO B TOT CaMbIii MOMEHT, KOTJa
BEIIIECTBO MEPEHAET B )KUIKOE COCTOSIHUE, PAyra HCUE3HET.

CBETAIMECA PACTBOPBI

Bo Bpemsi HEKOTOPBIX XMMUYECKMX PEAKIMH 4YacTh SHEPTrUU BBIIENAETCS B BHIE CBETA.
Taxoii mporecc Ha3bpIBAIOT XEMUIITFOMHUHECIIeHIMeH. MIHOTIa XeMITIOMUHECIEHIIUST TPOUCXOINT B
JKUBBIX OPTaHU3Max. CaMbIi HArJSIIHBIA NPUMEpP — BCEM HM3BeCTHbIe cBeTNIsIKU. Crnaboe cBeueHne
MIOSIBIIIETCS. M TTPH OKUCJIEHUH HEKOTOPBIX OPraHUMYECKUX COeAnHEHUI. Bbl Mokere HabmronaTh ero




B OIBITE C OKHCJIEHHEM THAPOXHUHOHA. 3aKIFOYUTENBHYIO CTAIUI0 3TOTO OMNBITA HAJO MPOBOAMTH B
TEMHOTE, YTOOBI CBEUEHHE ObLIO JIydIle 3aMETHO.

PactBopute 1 r rumpoxuHoHa W S5 r kapOoHaTta Kamus (rotama) B 40 M amTedyHOro
¢dopmanmuHa — BOAHOTO pacTtBopa dopmanbaeruna. [lepeneiite peakIMOHHYID CMECh B OOJBINYIO
KOJIOY K B OyTBUIKY €MKOCTBEO HE MEHEe JIUTPA.

B HebonbpmoMm cocyne mpUroToBbTe 15 M KOHLIEHTPHUPOBAHHOIO PACTBOpa MEPOKCHIA
(mepexucu) BOmOpona. MOXKHO BOCIOJB30BATHCS TaOJNETKAMH THAPONEPUTa — COCAMHEHUS
NEePOKCHIa BOIOPOZA C MOYEBHHOH (BTOPOH KOMITOHEHT OmbITy He momemaer). I[loctaBere 00a
cocyna B TEMHOHW KOMHATe Tak, YToObl OHU OblmM mon pykoil. Kak TONBKO rnla3a MPUBBIKHYT K
TEMHOTE, J00aBbTE€ PACTBOP Mepokcuaa B Oosbinoil cocyn. ToTryac cMech HauHET BCIIEHHBATHCS
(M3-32 3TOrO0 MBI M MPOCHM BacC B3ATb COCyA MOOOJIbIIE) M TMOSIBUTCS OTYETIMBOE OPAHXKEBOE
CBEUCHHUE.

XuUMUUECKasi SHEPrusi, BbIIEIAIOMASACS IPH OKHUCICHUHW THUAPOXHHOHA MEPOKCHIOM B
IIEeJIOYHOHN Cpefie, MOYTH TMOJHOCTBIO MEPEXOANT B CBETOBYIO, & HE B TEIUIOBYIO, Kak 0ObMHO. Tem
HE MEHEE TEIUIO B PEaKIMH TOXE BBIACISIETCS, MO3TOMY (OpManbIerua HEMHOTO HcmapsieTcs. A
TaK KaK OH HETIPHUSTHO MaxXHeT, TO, BO-TIEPBbIX, HE HAKJIOHSANTECHh HA/l COCYIOM H, BO-BTOPBIX, CPa3y
MIOCJIE OTIBITA ITPOBETPUTE MMOMELICHHE.

CBedyeHHE MOXKET TMOSIBUTBCS HE TOJBKO IMPH OKHUCIEHHH. MHOrma OHO BO3HHMKAET NpPHU
KpPHUCTAUTU3ALUH. JBI€HHE 3TO TaBHO U3BECTHO; BbI MOJKETE HAOMOAATD €T0.

Camprii mpocToii 00BEKT HAOMIOIEHHST — MOBAapEeHHAas CoJib. PacTBopuTE €€ B BOE, IPUIEM
COJIM BO3BMHTE CTOJIBKO, YTOOBI HAa JHE CTaKaHa OCTABAJHCh HEPACTBOPHUBINHECS KPHCTAJLIIBI.
IlosyueHHBIN HACBIEHHBIM PAacTBOP IEpeNedTe B APYrod CTakaH M MO KaIlsiM, C MOMOIIBIO
MUMETKH, OCTOPOXKHO NOOABJSIiTE K 3TOMY pPacTBOPY KOHIEHTPHPOBAHHYIO COJITHYKO KHCIJIOTY.
Conp HayHeT KPUCTAUIM30BATbCS W TPU OSTOM BO3HHUKHET CBEYEHHE—B pacTBOpe OyayT
MPOCKAKUBATh MaJICHbKHE UCKPBI. UTOOBI 3aMETUTD UX, OIBIT TAKXKE HA/IO CTABUTH B TEMHOTE.

ITomobubIM 00pa3om BenyT cedsl MpH KPUCTAIUTU3ALNUN U HEKOTOPBIE APYTHe COIH—XIIOPUA
Kanus, xmopar Oapus. Bo Bcex cimydasix MCKpBI MOSIBJISIOTCS JIMIIb NMPH AOOABJIEHUH COJISTHON
(xopoBomopoaHOi) kUCHOTEL. Ho, moskanyii, Haubomnee 3(h(HeKTeH OMBIT CO CMEChIO CYJb(aTOB
kanmusa u Hatpua. Cmemraiite 200 r kamueBod 1 80 T HaTpHEBOH COMM M HEOOJIBIIUMH TOPLUSIMHU
nobaBysAliTe K HUM TOopsuyro0 Boay. Korma Bce KpUCTauibl pacTBOPSITCS, OCTaBbTE PACTBOP VIS
oxnaxnaeHusi. Ilomemenrne, B KOTOPOM Bbl CTaBUTE OIBIT, JOJUKHO OBITh 3aTeMHEHO. llepseie,
coBceM ciabble HCKpBI mosiBsTCA yke npu 60°C. TTorom mx Oyner CTaHOBHTHCS BCe OOJbIIE U
6onpine. Korna kpucTaioB BeIaeT MHOTO, Bbl YBHIUTE LEJbII CHONl HICKP, HO 3TOTO MPUXOAUTCS
JKIATh TOJITO — HMHOW pa3 wesblil yac. Eciau mpuiiokuTh yXO K CTEHKE COCyaa, MOKHO YCIBIIIATh
HeuTo Bpoje rpoMa. CBeueHHe B 3TOM Cilydae BBI3BAHO, BEPOSITHO, 0Opa30BaHMEM NBOMHON conu
2K2$O4*Na2804* 10H20.

PacTBOp ¢ KpHuCTayylaMu He BBUIMBAHTE — OMNBIT MOXHO IMOBTOPUTH U TIOCNIE TOTO, KaK
cBeueHue npekparurcs. [IpoBenuTe CTEKITHHOW MalOYKOM MO KpHUCTAJIaM, KOTOPbIE HaXOMAATCS
O[T *KUJIKOCTBIO, UJIH MPOCTO BCTPSIXHUTE HECKOJBKO Pa3 COCY[ € KPUCTANIAMU—HCKPBI MOSBATCS
BHOBb.

Bor eme ombIT €O CBeUEHHEM NpPHU KPUCTAUIM3ALMH (S3TO SBJICHHUE HA3BIBAIOT
KpPHUCTAJUIONIOMUHecHeHue), st Hero mpupercst mpurotoButh Opomar Oapusi Ba(BrOs), us
bonee pmoctymHbIXx BemecTB—Opomara kamuss KBrOs u xmopuma OGapusi BaCl,. Tak kak
PacTBOPUMOCTD MEPBOTO U3 HUX HEBEJHKA, MPHUIETCA OpaTh pa3OaBIeHHbIE PACTBOPHI, MPUMEPHO 3
%-Holi KoHUeHTpau. Eciu cMech peareHToB OXJIaKaaTh, TO B OCAIOK BBINAIET UCKOMasl COJb. B
XOJIOMHOH Bozie Opomat Oapust MOYTH HE PACTBOPSIETCSI.

OtdunbrpyiiTe, MPOMONTE XOJOIHON BOAOH M BhICYIIUTE OpoMat Oapwsi, 3aT€M OTBEChTE 2
r, pactBopute B S0 MJI KUIISITKA U BHOBBb PO MIbTpyiiTe pacTBop. CTakaH C paCTBOPOM ITOCTABbTE
OXJIAXK/IAThCsI, HO HE TP KOMHATHON TeMITepaType, a Ipu HECKOJIbKO OoJiee Bbicokoi — 40—45 °C
(myumie Bcero — B cymmibHOM wmkady). Ilpu 310 Temmepatype B pacTBope OyAyT MOSIBISATHCS
roryOble UCKPBI U Pa3aBaThCsl XJIOMKU—OIATh MUKPOTPO3a B XUMUYECKOM CTaKaHe. ..

CBEYEHHME TBEP/IbIX TEJI



PactBop Opomara Oapusi, NPHUTOTOBJIEHHBIH B MPEOBIAYIIEM OIBITE, OXJAAWTE [0
KOMHATHOW TEMIIEpaTyphbl, B OCAaJOK MAOJUKHBI BBINACTb Oeyble KpucTayuiel cojmu. Korma wnx
cobepercs JOCTATOYHO, PA30TPUTE UX CTEKJISTHHON Majioukoil. MoskeT ObITh, M HE C TIEPBOTO pasa
(TpedyeTcst HaBBIK), HO IPU PACTUPAHUU TIOSIBSATCS BCIIBIIIKU CBETA.

ITo xaxoil ke mpU4YMHE — BeIb XUMHUYECKHUE MPOLECCHl YK€ HEe UAYT, U KpUCTAJUIM3ALMs
TOX€E 3aKOHYUJIACh?

JlelicTBUTENbHO, IPUYHMHA TYT UHas—TpeHue. M sBieHue 370 — TPUOOIIOMHHECHEHINS
(nmo-rpeueckn Tpuboc—rtpeHue). EcTp BelecTBa, KOTOpPbIE OYE€Hb UYBCTBUTENbHBI K TPEHHIO U
HAUYMHAIOT CBETUTHCS B TEMHOTE HE TOJILKO MPHU PaCTUPaHUU, HO Jlaxke Mpu BcTpsixuBaHuu. [lpasna,
5TH BELIECTBa—HE M3 CaMBIX PACIPOCTPAHEHHBIX, HO MOXET ObITb, OHH €CTb B ILIKOJBHOM
KaOMHeTe XUMHUH MM B XUMHYECKOM Kpyxkke. BoT aBa u3 Hux: cynbdun nuHka ZnS ¢ nodaBkoi
0,02 % cynbduna maprania MnS; cynbpun kaamust CdS. OnHako cpean BEeCTB, UCITYCKAIOMUX
CBET IPH TPEHUH, €CTh U Ha yIUBJIeHUE oObIneHHble. Hanpumep, caxaposa.

B Gonbmyro daphopoByro CTynKy HAChIIbTe HA JHO HEMHOTO papUHHUPOBAHHOTO (T. €.
OYHINEHHOI0) CaxapHOTo Iecka. Boiimute B TeMHOE mMOMeleHHe 1 NMpoOyabTe B HEM HECKOJIbKO
muHyT. Korma riasa mpuBBIKHYT K TEMHOTE, CHadala MENJIEHHO, IMMOTOM IOCTEIIEHHO yOBICTpSIs
TEMII, pacTHpaiTe KPYroBbIMH JBIKEHHSIMU CaxapHbIil mecok ¢apdopoBbiM mecTukoM. Bckope
NOSIBSITCSL TOJyOOBaThIE UCKPBI, KOTOPBIE COJBIOTCS B CBETsAIIeecs KoJbLo. Eciu He yObICTpsTH
TEMIT PACTHPAHHMSI, TO UCKPbI OYAYT BCIIBIXUBATH IO IMECTHKOM TYT U TaM.

VYHpoIlieHHbIH BapHaHT ONbBITA. KPENKO 3a)KMHUTE B pPyKe KyCOK caxapa-paduHana u
YUPKHUTE UM HECKOJIbKO pPa3 MO IIEePOXOBATOH MOBEPXHOCTH — (PastHCOBOH, KepaMHUECKO.
IIponenaiite 3T0, KaKk u npexae, B TeMHoTe. Eciu riasa k Hell MpUBBIKIIN, Bbl YBUIUTE CBETSIIUECS
MIOJIOCHI, KOTOPbIE TaCHYT, €/1Ba BCIIBbIXHYB.

Uznyuerne mnpu TpHOOSIOMUHECUEHIMH OOBACHSIETCS SJEKTPUUYECKUMH  pa3psiiamH,
BO3HUKAIOIIUMU NP pa3pylIEHUN KpUCTaIoB. BoT nmoueMy OHO mpekpaliaercsl, Koraa KpucTasuibl
caxapa B CTyIKe y>ke nepereptbl. CaxapHasi myApa OT TPEHUs HE CBETUTCS.

®AHTACTUYECKUH BYKET

Cefiuac 3afiMeMCs IPUTOTOBJICHUEM L[BETOB (DAHTACTUUECKOH OKpackh. MblI BOCIOJIB3yeMCs
CBOMCTBOM HEKOTOPBIX MPUPOJHBIX KPACUTENEH U3MEHATH CBOW LIBET MO NCHCTBUEM CPENbl — TEM
caMbIM CBOMCTBOM, Ojaromapsi KOTOPOMY HaM YIaBaJOCh NPEBpAIlaTh PACTEHUS B CaMOIEIbHbBIE
WUHAUKATOPBL

VY anrnmiickoro nucarens Penbsapna Kumnnunra ects cruxorBopeHue «CHHHE PO3bD» — O
IEBYIIKe, KOTOpasi OTBepria OyKeT KPacHBIX PO3, M O IOHOLIE, KOTOPBIH OTIMPABHIICS HA MOUCKU
CHUHUX, HO TaK U He HallleJ Ux:

«3pst U3BE3AUI 51 BECb CBET —

CuHHIX PO3 MOA COJTHLEM HETY.

TouHO Tak e, Kak HET Ha CBETE€ HHU 3€JIEHbIX IHOHOB, HHU JKENTbIX JIAHIbILEH, HU
MaJIMHOBBIX HapuuccoB. M Bce ke UX MOKHO BUAETh CBOMMM IJ1a3aMu. ..

B konbe wnu crakane cmemaiite S0 MJI METUIIMHCKOTO 3pUpa ¢ TAKUM K€ KOJIMYECTBOM
KOHLIEHTPUPOBAHHOIO pacTBOpa amMMHaka — O5TO M €CTb pEeakTUB [UIsl W3TOTOBJIEHUS
¢anracTuueckoro Oykera. [loxkanylicTa, MOMHHUTE O TOM, YTO Mapbl 3(pupa JErko BOCIIAMEHSIOTCS,
a 3Ha4uT, MOOMM30CTH HE MOJDKHO ObITh OrHs. Kpome Toro, y obenx >KuOkoCTel pe3kwil 3amax,
MOSTOMY OTBIT HaJAO TMPOBOAMTH B BBITSDKHOM IIKady WM, B KpailHEM cilydae, Ha OTKPBITOM
BO3JIyXE.

L{BeTOK, OKpacKy KOTOPOTO Bbl COOMpaeTech M3MEHHUTD, IIOMECTUTE HAJl COCYAOM CO CMECHIO
xunkocteil. Hexkoropoe BpeMsi cnycTst (TOUHOE BpeMsl MPUAETCS ONPENeNUTh HA TPAKTUKE IS
KaXXJIOTO BHJIA IIBETOB) OKpacka u3MeHutcs. O0e )KMIKOCTH, KOTOPBIMU BBI MOJIB3yETECh, JETYUH.
ITapsr >dupa skcrparupyror Kpacutenn nBeTka W3 PacTUTENBHBIX KJIETOK, a Mapbl aMMHAaKa
CO3/AIOT B JIETIECTKAaX MIEJOUYHyr cpeny. OT 3TOro KpacuTeNnd U MEHSIOT OKPacKy, MOAoOHO
1ab0pPaTOPHBIM UHIUKATOPAM.

OO6pabotaB TakuM crocoOOM HECKOJBKO pa3HBbIX LBETKOB, BbI IMOJyYUTE HEBEPOSITHBIC
Oyketsl. Eciin BbI coOupaeTech yAMBUTD HEOOBIYHBIMH L[BETAMU CBOUX 3HAKOMBIX, TO YUTHUTE, UTO



OykeT cienyer TOTOBUTb HE3aJOJro 10 AEMOHCTPALMH, MOTOMY YTO OOpabOTaHHBIE CMECHIO
aMMHaka 1 3¢gupa uBeThl OBICTPO YBSIIAIOT.

Kazanoch Obl, B KHCIIOH cpede, moA NEHCTBUEM MapoOB KAKOH-TUOO KHCIOTBI, OKpacka
I[BETOB JIOJUKHA BOCCTAHOBUTHCS. K coXaleHHro, 3TO He Tak: B LIBETKAaX MAYT U HeoOpaTHUMbIe
MIPOLIECCH], TOSTOMY BOCCTAHOBUTD MPEXKHUI LIBET YA€TCsl 1aJIeKO He BCeraa.

6
CBOMUMMU I'NTASAMU
B mkosme BBl u3ydaeTe XHUMHMUYECKYHO) TEOPHIO, a Ha
7Ta00paTOPHBIX 3aHATHIX YOEKIaeTeCh B TOM, 4TO Teopus BepHa. Ho
BCE JIU TEOPETHUYECKUE MOJIOKEHUsT MOXKHO NPOBEPUTh Ha ypokax?
Bpsin nu, BpeMeHM HE XBAaTUT, & MHOIO€ CIHIIKOM CJIOXKHO [JIs
nposepku. M BCe-Taku HEKOTOpPBIE SIBJIEHUS, CJIOXKHBIE O CBOEH
NPUPOAE, MOXKHO HAOJIONATh M HA 3aHATUSAX XHMHYECKOTO KPYXKKa,
U Take B AoMamnHeld nabopaTtopun. Y3HATh O HUX HE IO KHUTaM, a

Ha OTIBITE.

Cefiuac OypHO pa3BuUBaeTcs OHOXUMHS — U Bbl MOXET€ CBOMUMH TIJa3aMHU YBHIETb
OMoXUMHUYeCKHe MpeBpalleHus, Bbl Ciblany O COJIHEYHBIX 3JEMEHTaX, KOTOpblEe MPeoOpasyroT
COJTHEUHYIO SHEPTHIO B 3JIEKTpHUECKyI0? Takue 31eMeHThl MOJKHO U3TOTOBUTH CAMOCTOSITENIBHO —
u oHu OynyT naBatb TOK. lIOJMyYWTh HMCKYCCTBEHHBIN INENK, Pa3leiIUTh CMECh BELIECTB HA
XpoMaTorpagpuuecKoil KOJIOHKE, CHHTE3UPOBATh MOIYNIPOBOAHUKOBBIA MaTepHall U MPOBEPUTH €ro
CBOMCTBa—BCE 3TO NMOCHJIBHBIE 33J]a4H JIJIsl FOHOTO XUMHKA.

KoHe4uHO, MHOXECTBO SIBJIEHUH M TPOLECCOB OCTAHYTCS y HAC BHE IMONS 3PEHUS —
HEOOBATHOro He 00bATh. OngHaKO OyneM HanesThCsA, YTO TO HEMHOTOE, C YeM Bbl BCTPETUTECH B
STOW TjaBe, JAcT BaM IHUINY AJsl Pa3MBILUICHUH. YBHIETh CBOUMH IJIa3aMH — OYEHb BAXKHO,
pa3o0paThCsi B CyTH — €I1€ BaKHee.

OIIBIThI C ®EPMEHTAMUM: OKCHU/IA3bI 1 ITEPOKCHUIA3BI

B xmerkax pacTeHHWH W JKMBOTHBIX HEMPEPBIBHO TPOTEKAIOT CJIOKHBIE XHUMHUYECKHE
npoueccel. OHU peryIupyrTcs OeIKOBBIMH BeleCTBAaMU — (EepPMEHTaMH, KOTOpbIe (HAaTIOMHUM
ele pas3) UrparT POJb KATATH3aTOPOB XMMHUYECKUX PEakluil B KieTkax. s m3ydeHus: Takux
OMOXMMHUYECKUX MPOLIECCOB HYXKHBI CIIOKHBIE NPUOOPHI M MHOXKECTBO peakTHBOB. OnHaKO
HEKOTOpble OHOXMMHYECKHE SIBJIEHUS MOXHO HaOJIONaTh, KAK TOBOPHUTCS, U HEBOOPYKEHHBIM
TJIa30M.

Haunem ¢ okucnuTenbHbIX (GEpPMEHTOB — OKCHAa3 U nepokcuaas. OHU MPUCYTCTBYIOT BO
MHOTHX JKHUBBIX TKaHSX, MOTOMY 4YTO OKHCJIEHHE JIEKUT B OCHOBE MpoleccoB abixaHus. Ho
OEUCTBYIOT 3TH (EPMEHThI MO-Pa3HOMY. OKCHZA3bl OKHUCISIIOT OPTaHMYECKHE BEIIEeCTBA
KHCJIOPOIOM BO31lyXa, MEPOKCHUIA3bl U TOW K€ LeTH «IOOBIBAIOT» KUCJIOPOA U3 TEPOKCHUIOB.
KoneuHo, BelecTBa MENJICHHO OKUCISIOTCSA U 0e3 momomu (epMeHTOB, HO (ePMEHTBI YCKOPSIIOT
PEaKLHI0 BO MHOTO TBICSY pas.

IIpn OKHCIEHHMH HEKOTOPBIX BEIIECTB, HampuMep, (peHona M TUAPOXMHOHA, 00pa3yroTcs
OKpAalIeHHbIe MPOIYKTHI peakunu. [1osBiIeHne OKpaCKu rOBOPHUT O TOM, 4TO (epMeHT cpaboTan. A
UHTEHCHUBHOCTb OKPAaCKH TIO3BOJIIET CYAMTb O KOJMYECTBE MPOAYKTOB OKHCIeHHMA. Ecmm ke
OKpacka BooOIIe He MOSBISAETCS, 3HAYUT, PEePMEHT HEAKTUBEH. JTO MOXKET CIIyYUTHCSA B CIHIIKOM
KUCJION WJIM CIIMIIKOM IIEJIOYHON Cpefe, WM €CIH OTCYTCTBYIOT TMOCTAaBIIMKH KHCIOPOAA, UJIH B
NPUCYTCTBUH BPEAHBIX 1JIs1 PEPMEHTOB BEIECTB—TaK Ha3bIBAEMBbIX HHTHOUTOPOB (DEPMEHTOB.

ITocne 3TOro HEOONBIIOTO BCTYIUIEHHS — CaMU OMBITBL. Bam moHamoOsiTcs: KamycTHas
KOYepbIKKa, sI0JIOKO, KIyOeHb KapTodenss ¢ pOCTKaMH, JYKOBHIA C KOPEIIKaMH, MpOpocIuas B
TeMHOTe. PeakTnBamMu OyAyT CIY>KUTh XOJIOJHAS KUIISTYEHAs, a €lle JIydlle ANCTHILTUPOBAHHAS
BOJA, THIPOXUHOH (13 Mara3uHa (oToTOBapOB) U anTeYHasi MEPEKUCh BOAOPOIA. 3aNacUTeCh TAaKKe
TEPKOW U OBOIIEH, BOAsSHOW OaHel, mpoOupkamMu wiM (PIakOHUYMKAMHU H3-TIOJ NEHULNJUINHA,
YHCTHIMH MTUNETKAMU U MapJieii Tndo Oesoi TKaHbIO.

Haunem uccnenosanus ¢ kKanyCTHOTO coka. Kycodek kanyCTHOM KO4epbLKKH, MpUMepHO 20



I, U3MENIbYUTE Ha TepKe, MOJyYEHHYIO KallMIly OTOXXMHUTE 4depe3 [1Ba CJOs Mapiid WM OJUH CJIOHN
TKaHH, COK co0epuTe B CTakaH U pazdaBbTe BOAOH B aecaTh pas. Cpasy ke mpenynpesxaaeM: npu
UCCIIEIOBAaHUH PYTUX PACTUTENBbHBIX OOBEKTOB COK HY)KHO pa30aBiATh He Oojiee 4eM B IBA-TPH
pasa.

[TecTp YMCTBIX CYXUX MPOOUPOK MK (IIAKOHYMKOB MpoHyMepyiTe. B mpobupku Ne 1, 2, 3
u 4 Hanedite mo 1 mn pasbaBneHHOro kamycrHoro coka. [IpoOupkm 1 m 2 mocraBbTe IS
paspyweHust (MHaKTUBALUK) (PEPMEHTOB MUHYT Ha ISIThb B KUILIIIYIO BOJSHYKO OaHIO, a 3aTeM
OXJIaIUTE 10 KOMHATHOH TeMrepaTypbl. B mpoOupku 5 u 6 BMeCTO coka HayielTe mo 1 M1 BOJBL

Bo Bce mectp npobupok noOaBbTe HEMHOTO, Ha KOHYMKE HOXKA, THIPOXUHOHA. 3aTeM B
npobupku 1, 3 u 5 HanmeiTe Mo MATH Karejab BOAbL, a B MPoOupku 2, 4 u 6 — MO NATh Kareib
nepokcuna Bogopoaa. ComepkuMoe Kaxaoi NpoOUpKH TIIATEbHO NepemMernaire.

Uepes pmecsaTh-IATHAALATP MUHYT MOXKHO YK€ HaOMIOOaTh pe3yJabTaTbl  OIBITA.
HacrosTensHo coBeryem 3ammcaTh UX B Buae Tabiauubl. Brecute B Tabmuiyy HOMepa mpoOUpOK U
COCTaB CMECH B KaXKJIOH U3 HUX, B rpad)e MpOTHB KXKAOH CMECH TIOMEThTEe, H3MEHMJIACh JIH OKPACKa
B XOJ€ ONbITAa, a €CJIU U3MEHWJIACh, TO KaKk MMEHHO. B crepyromeit rpade chenaiite BbIBOA—
MIPOU3OIILIIO JIU OKUCJIEHUE.

Korma Bcs Tabnmma Oymer 3amosiHEHa, MOMBITAWTECH MPOAHAIM3HPOBATH MMOJYYECHHBIC
pe3yabTartel. s 3TOro nogymanTe Hal TAKUMHU BOIIPOCAMH.

MoxxeT 11 nepoKCua BOAOPOAA OKUCINUTh THAPOXUHOH B OTCYTCTBHUE KaIyCTHOTO COKa?

Oxwucnsercst 1 THAPOXUHOH MO ACHCTBHUEM COKa KamycThl 0e3 mepokcuaa Bogopoaa?

CoxpaHsieTcst 1 aKTUBHOCTb (DEPMEHTOB B COKE TMOCTIE KUITTYSHUS?

Kakne oxucnutenbHble (PEPMEHTHI COIEp)KaTcs B KAIyCTHOM COKE€ — OKCHA3bl WIIH
nepoKcuaasbl?

OpHako ma OCHOBaHMHM OMbITA C pPacTEeHUS MU OJHOTO BHUJA PaHO elle JejaTh
OKOHYaTeJbHbIE BHIBOABL [103TOMy MOCTaBbTE Takue K€ OMBITBI C KIyOHEM KapTodens U ero
POCTKaMHU, C MSIKOTBIO SI0JIOK, C MICUCTBIMH YELTYSIMHU JIYKOBHLIBL, & TAK)KE C €€ TOHIEM U JINCThSIMU
(«neppsiMu»). HarmomMuHaeM: B 3THUX CIy4asx MOJYYEHHBIH COK Hano pa30aBisiTh BOAOH B 2—3
pasa.

Korma Bce ombIThl MpojenaHbl, MOXHO OINpeneanuTb, B KAaKOM M3 MCCIEI0BaHHBIX
MaTepHaJioB OKHUCIHUTENbHbIE (PepMEeHThI akTHBHee. Kak BBI cumTaere, MOTYT JIH OJHOBPEMEHHO
MIPUCYTCTBOBATb B PACTUTEJBbHBIX TKaHIX OKCHUAA3bl U MEPOKCUIA3DI?

[TonbITaliTech chenarh BBIBOABI CaMH, HE 3ariisiiblBas B OObSCHEHHE. A KOIZIa BBIBOJIBI
CZeNIaHbl, IPOBEPHTE, HACKOJIbKO OHU MPABUJIBHBL

BeiBox mepseiii. [lepokcun Bogopoma MOXKET MOCTENEHHO OKHCISTh TMAPOXWHOH M 0e3
coka: B mpoOupKax 5 U 6 MEIUIEHHO MOSIBISIETCS. PO30Basi OKpacka. 3HaUuT, pepMeHT HeoOs3aTeNneH
s peakumu. Kak m Bce KaTanu3aTopsl, (PEPMEHTHI JIHLIb YCKOPSIOT HAYABINYIOCS PEAKIIHIO BO
MHOTrO pa3. Bel 3ameTnnn, KOHEYHO, Kak OBICTPO MOSIBMIIACH OKpacka B mpodupke 4. OmHako
NEPOKCHIa3bl HE MOTYT YCKOPHUTh PEAKLUI0 THAPOXMHOHA C KHCIOPOAOM BO3ayxa (OKpacka B
npobupke 3 OTCYTCTBYET WUJIH MOSIBJIIETCS] OY€Hb MEIJIEHHO).

BriBon BTOpoil. @epMEHT MOKHO BBIBECTU M3 CTPOS JaKe KPaTKOBPEMEHHBIM KUIISTUYEHHUEM.
B mpoOupke 2 okpacku mpakTHuecKu HeT. Benb GepMEeHTBI—3TO OeNkH; OHM CBEPTBHIBAIOTCS MPU
HarpeBaHMU—B npodupkax 1 u 2 NOSBUINCH OEJIKOBBIE XJIOTIBSL.

BeiBox Tperuii. B mpoOupke 3 okpacka He MOSBHIACH. 3HAYMT, B KAIyCTHOM COKe
coZlep>KaTcsl TOJbKO MEPOKCHUIA3bl, YCKOPAINE OKUCIEHHE M'MAPOXUHOHA JIMIIb B MPUCYTCTBUU
nepokcuna Bomopona. OnHako B OmblTaX C KapTO(eTbHBIMH KIyOHSMH H SIOIOKOM OKpacka
NOSIBIISIETCST, U OCOOEHHO OBICTPO TPH BCTpSIXMBaHWM (PIaKOHA, KOTAAa pacTBOp oborarmaercs
KHACJIOPOZIOM BO31yxa. 3HA4YUT, B Kaprodene u s0JOKE €CTb OKCHUAas3bl (KOHKpETHee—
(deHoNoKcHaa3a), CIOCOOCTBYIONINE OKUCICHUIO THAPOXUHOHA KUCIopoaoM. [1oaToMy U TeMHEIOT
Ha BO3AyXe pa3pe3aHHble KIyOHU KapTodens u si0JI0KH — OHH COAEPIKAT BEIIECTBA, POACTBEHHbBIE
ruipoxuHoHy. Okcupaasa Takke TepsieT akTUBHOCTb IPU HarpeBaHuu. BcrnomHuTe, TemHeeT su
BapeHblil kaprodenn? HakoHen, deTBepThlil BoiBOA. B kaprodene u s010Kke eCTh TakKe OKCHUAA3HI
— npu 100aBJICHNHU NIEpOKCHIA B IPOOUPKY 4 OKpacka MOsIBISIETCS CKOpee. A B MSICHCTBIX YEIysiX



JyKka okcuaasel HeT. OHU He TEMHEIOT Ha BO3AyXeE aXKe C THIPOXHHOHOM.

KcraTn, BpI 0OpaTiiM BHUMaHHUE HA TO, YTO OKUCIUTENbHBIE (PEPMEHTBI OCOOCHHO aKTHBHBI
B TOTOBSILITUXCS K POCTY MJIM PACTYIIUX OpraHax pacTeHUH — B JIOHIIE JIYKOBHUIIBI U €€ KOPEIIKax, B
pocTkax KiayOHel kaprodens? OOMeH BellecTB uaetT TaM HauboJjiee MHTEHCUBHO.

Utak, Mbl BBISICHHJIM, YTO HE BCSKHE YCIOBHSA Cpenbl OJarompusiTHbI IJsl JACHCTBHS
¢depmenToB. Ecnu CubHBIA HAarpeB WHAKTHUBHPYET (pepMEHTBbI, TO, MOXeT ObITh, OHU OoJsee
aKTUBHBI IpU HU3KOU Temmepatype? Ilposepum u 3710. s onbita HyXKHBI OyAyT ITOTIOJHUTEIBHO
YeThIpe CTEKJISTHHBbIE WM METAJUINYECKHe OAHKH €MKOCTBEO OKOJIO OJHOTO JIUTPA U JIe[ HJIK CHEr
(mpumepHo 1 kr). ONBIT TOCTaBUM C KaIyCTHOH KOYEPBIKKOM.

HatpuTe KouepbIKKy Ha TEpPKE, COK, KaK M MPEXIe, OTOXKMHTE Uepe3 MapJiro MM TKaHb U
pa3baBbTe BOIMOW B aBaauaTh pa3. lIpoHymepyiiTe BHOBb NpPOOHMPKH, €CIH cTapas HyMeparus
noueMy-nudo crepyiach, U Hajieire B npodbupku 1, 2, 3 u 4 mo 1 M pa3daBIEHHOTO KamyCTHOTO
COKa, a 3aTeM 100aBbTe THAPOXUHOH Ha KOHYMKE HOXa. B mpobupku 5 u 6 BMeCcTO coka HajeiTe 1o
1 MJ1 BOZIBI ¥ TOXKE HACBINIBTE THAPOXHHOH. A 3aT€M paccTaBbTe MPOOUPKH CIEAYIOIINM obpa3om: 1
— B 0aHKy CO CHErom Wi JIbAOM; 2 — B 0aHKy ¢ Teriol Bopoi (40°C); 3 — B OaHKy ¢ ropsiei
Bomoit (60°C); 4 — ocraBbTE Ha CTOJIe IPU KOMHATHOW TeMmmeparype; S — B OaHKy C KUISIIIEeH
BOJION; 6 — OCTaBbTE€ NNPU KOMHATHOW TeMIEpaType.

Uepes 5 MUH Mociie Havaia OmbITa BO BCE MPOOUPKH, HaUUHAsK ¢ O0Jiee XOJOIHBIX, BICHTE
IO TISITh Karejb Mepokcuaa Boxopona. CMech OCTOpOXKHO B30ONTAliTe M 3aMeThbTe BpeMsl Hadajia
peakuuu. Eme depe3 5 MUH BbIHBTE NMPOOHPKH M3 OAHOK WM 3aIMILINTE PE3YJIbTaThl OMbITA B BUAEC
TaOJIUIIBI, MPUMEPHO TaKOM JKe, KaK M B MPOILIbi pa3. Koraa tabnuna 3anosHeHa, MOXKHO 3aHIThCS
aHAJU30M IOJy4eHHBIX TaHHBIX.

[TonpoOyiiTe caenaTh BBIBOABI CAMOCTOSITEIBHO, OTBETHUB CHavYaia Ha CIEAYIOLINE BOIPOCHI.

VYckopsieTcst M peaknus OKWUCJICHUs TPHU TOBBILICHHH TeMIrepatypbl 0e3 mobaBieHus
dbepmenra?

MO3KHO JI1 CKa3aTh, 4TO (PEPMEHTHI JIydIle ASHCTBY' 0T NPU OXJIAXKIECHUH?

Kakas Temneparypa HanOoJiee OnaronpusiTHa AJsl AEHCTBUS EPOKCHIA3?

[Touemy nuIeBbIe MPOAYKTHI AOJBIIE COXPAHAIOTCS B XOJIOAUIBHUKE?

JI71st 9ero KUMATST MOJIOKO?

[ToueMy TETIOKPOBHBIEC KUBOTHBIE — MIICKOIHTAIOIINE U NTHIBI—HaNO0Jee pa3BUTHIE U
JKU3HECTIOCOOHBIE JKUBOTHBIC Ha 3emiie?

Bel oTBeTHIIM Ha BCe 3TH Bonpockl? Torma — Hamm NOsSICHEHMSL.

Bbl, BEpOsATHO, 3aMETHIIH, YTO CKOPOCTb OKHCIEHHS TMAPOXHMHOHA MEPOKCHIOM BOIOPOAA
HEOAUHAKOBAa INPU HU3KOM W BBICOKOHW TemmepaTypax. lIpu BBICOKON Temmepatype CKOpPOCTb
OKHUCIIEHHsI, €CTECTBEHHO, Bblme. llepokcumasel oOMer4aroT B3aUMOICHCTBHE THUAPOXUHOHA C
nepokcunoM. B mpucyrctBum ¢epmeHTa peakuus MPOXOAWUT AaKe NMPU HU3KOH TeMreparype,
OJTHAKO YeM BBIIIE TEMIEpaTypa, TeM Jierde (pepMEeHTy aKTHUBHPOBATb MOJIEKYJbl PearupyroIux
BEIIECTB.

Ho Henp3st 3a0biBaTh, 4TO OENKHM NMPH BBICOKOH TeMIeEpaType CBEPTBHIBAIOTCS, CKOPOCThb
peakunu cHmxkaercs. CyIIeCTBYET MOHSTHE ONTHMAIbHOW TEMIIEPaTypbl OEHCTBUS (PEPMEHTOB,
IIPU KOTOPOI OHH MPOSIBISIFOT HAUOOJBIIYIO aKTHBHOCTD. 151 pa3HbIX (PEPMEHTOB 3Ta TEMITEpaTypa
HEOJMHAKOBA, HO MHOTHe (EepMEHTBI, B TOM YHCIIE W TNEPOKCHAA3bl, MMEIT TeMIepaTypHBbIH
ontumym 40—50°C.

[IuieBble MPOAYKTHI MOPTATCS MOJ AeiicTBUEM (EPMEHTOB, KOTOPBIE COAEPIKATCS B HUX
WIA BBIOENSIOTCST MUKpoopraHm3smMamu. Ha xomonme akTMBHOCTH (DEPMEHTOB CHIDKAETCS — BOT
MOYEMY B XOJIOJWJIbHUKE IPOIYKTHI MMOPTATCS MEHBIIIE.

Ha BepxHIOI0 CTyNeHb 3BONIOLUU MOAHINCH TEIUIOKPOBHBIE JKUBOTHBIC, KOTOPBIE MOTYT
NOJICPKUBATH TEMIIEPATYPY TEJIa, ONTUMANIBHYIO JUISl AEATEIbHOCTH (PEPMEHTOB.

OIIBIThI C ®EPMEHTAMU: JETUJAPOI'EHA3BI

JlJo cux mop BBl CTaBWJIM OIBITBI C PacTUTENbHbIMU TKaHsAMHU. [lompobyem
MO3KCIIEPUMEHTHPOBATh ¢ (PepPMEHTAMM M3 TKaHeH XKUBOTHBIX. OOBEKT HOBOIO HMCCIIEIOBAHUS —
JEeTUAPOTeHas3bl, KOTOPBIE YUACTBYIOT B MPOLECCAX TKAHEBOTO JIIXaHUS y )KMBOTHBIX. M3 Ha3BaHUs



3TUX (PEPMEHTOB BUIHO, YTO OHU OTHUMAIOT y BELIECTB aTOMbI Bogopoaa. Kak 3To mpoucxoauT, Bel
YBUJIUTE YyTh MO3KE, & MOKA MPUTOTOBBTE BCE HEOOXOAMMOE ISl OTIBITA.

Ha stoT pa3 Bam moHanobstes crneayromue Bemectsa: S mit 0,5 %-HOTO BOOHOTO pacTBOpa
dopmanbaernaa (anreqnslii GopManuH pazdaBUTh BOIOH B AECATH pa3); cTosbko xke 0,02 %-Horo
BOJIHOTO PacTBOPa METHJIEHOBOTO CHHETO (MOKHO HCIOJIb30BaTh pa3OaBICHHbIE CHHHIE YEPHUIIA),
CTOJIKO K€ BOJHOIO PAcTBOpPA SHTAPHOM KHUCJIOTBI, OCTOPOKHO HEHUTPAIM30BAHHOIO MUILEBOMH
COAON N0 MpEeKpalIeHUs BbIAEIECHUs My3bIPpbKOB, 10 M1 Ba3€IMHOBOIO WM PACTUTEIBHOIO Macia.
Eme HyxeH Oyner TepMOMeTp M OOBEKTbI HCCIEIOBAHMA — CBEXKEE KOPOBBE MOJIOKO U MSICO
KYPHULbI WJIH KPOJIUKA.

CHavana mMOCMOTPHUM, Kak OKHCHSAET (OpMasbAeru AECTHAPOreHa3a CBEKEro MOJIOKA.
Urobbl 5TO cCTajo 3aMeTHO, M TOHATOOWJICS PACTBOP KPAacHTENs METHJIEHOBOIO CHHETO:
JEeTuAporeHa3a OTHUMET Yy QopMmalbieruia aToM BOJOPOAA, IEPEHECeT €ero Ha  JIeTKo
BOCCTaHABJIMBAIOLIMIACS KPACHUTENb, U OH 00ecBeTHTCA. A popMaNbAETHA OKUCIUTCS TIPH 3TOM JI0
MYpaBbHHOH KHCIOTBI. OOeCHBEUEHHBINH MOCIe BOCCTAHOBJIECHMS KPACHTENb JIETKO OKUCISAETCS
KHUCJIOPOJIOM BO37yXa U BHOBb cuHeeT. [Io3TOMy peakLiMOHHYI0 CMeCh MPUAETCS U30JHUPOBATh OT
BO3/lyXa CJIOEM MacJja.

IIponymepyiite 1mecte npoOupok. B mpobupku 1 m 2 Hameifite mo 5 MI CBEXero
HEKHUIISTYEHOTO MOJIOKA, a B TPOOHUPKY 3 — TaKoe K€ KOJIUYECTBO XOJOJHOTO KUIISTYEHOTO MOJIOKA.

Bony B BomsHo# Gane Harpeiite no 37 °C. Bo Bce Tpu npobupku nodasbre mo 0,5 mi
(oxono 50 kamenp) pacTBOpa (popManmbAeruia U MO S5 Kamesib pacTBOpa METHJIEHOBOTO CHHETO.
Cwmech craretr rojyOoii. B xaxnbrii GrakoH HajeiiTe HEeMHOTO Macia, 9ToObl 00pa30BaJICsl TOHKUN
W30JIMPYIOIIUHN CIIOH Ha TIOBEPXHOCTH, M roctaBbTe mpodupku 1 u 3 Ha BoxsHyro OaHro. [Ipobupky
2 ocrtaBbTe NPU KOMHATHOW TeMmIeparype. 3aMeThTe BpeMsl Haudana peakuud W HabmonmaiTe 3a
U3MEHEHHEM OKpPACKH pacTBOpOB. Pe3ynbTaTel He 3a0yapTe 3anucaTh B TETPAb.

Kak u panblue, 3agaauM BaM HaBoAsLIMe Bompochl lIpu kakoil Temmeparype pacTBOp
obecuBeunBaetcst ObicTpee?

Coxpansier 1 pepMEHT CBOKO aKTUBHOCTb B KUIISTUEHOM MOJIOKe?

Urto mpousoiaeT, eciiu MpoAyTh Yepe3 00eCBEUEHHBIN PacTBOP BO3AYX?

IIpexxne yemM NpOBEpUTH MPAaBUJILHOCTb CBOUX BBIBOJOB, MOCTaBbTE €l€ OAUH OIBIT C
IEeTUAPOTEHA30H, a MOTOM YK€ PACCMOTPHUM PE3yJIbTaThl 00OUX OTIBITOB.

B MpImmax sKMBOTHBIX COAEPIKUTCS crennpuiyeckuil GepMeHT—AeruIporeHasa ssHTapHOH
kucinoTel. OHa KaTajJu3UpyeT MpeBpalleHHe SHTAPHOH KHCIOTBI B (PyMapoBYKO C MEPEHOCOM
OTHSITOTO BOJIOPO/A Ha MOAXOJsLIEe BEIeCTBO, HAIIPUMep, HA METUJICHO3bII CUHUN. JTa peakius
npoTekaeT 0e3 yJacTHst KUCIOPOAa, KaKk FOBOPSIT, B aHA3POOHBIX YCIOBHSX.

Cripoe Msico KypHIbl WK Kponuka (0koJsio 10 r) Menko HapekbTe U pa3oTpuTe Ha Onroame.
Kamuiy mpoMoiiTe HECKOJBKO pa3 BOAOW Ha MapJje, 4ToObl yAaUTh PAaCTBOPHUMBIE BEIIECTBA.
[IpoMBITYIO KaluIy pa3MemniaiTe ¢ TPOHHbBIM 00BEMOM BOJBI, B KOTOPYIO 100aBleHa MOBApEHHAS
COJIb—IPUMEPHO TPETh YaiHOM JIOKKU. Pa3baBieHHyr0 Kamuiy BieiTe B mpobupku 4, 5 ¢ 6 — 1o
5 mx B kaxayr. [IpoOGupky 4 morpy3ure Ha MATh MEUHYT B KUIISIIYIO BOJASHYIO OaHIO U OXJIQUTE JI0
KOMHATHOH TeMriepaTypbl. 3ateM B mpoOupku 4 u 5 mobaspre mo 0,5 mu pactBopa sIHTapHOH
KUCJIOTHI ¥ 1o 10 Karenp pacTBOpa METHIIEHOBOTO CHHETO, a B MpoOupky 6 nodaspte 0,5 M1 BOIBI U
10 xanens kpacutens. B kaxnaplil GprakoH qoneiiTe 4yThb-4yTh Macia, YTo0bl H30JIMPOBATH CMECH OT
Bo3ayxa. [Ipocnenns u3MeHeHNEe OKPACKH, MONPOOYyHTE OTBETUTh Ha OUEPEIHBIE BOIIPOCHL.

BoccranaBnuBaeTcs 1n KpacuTeNb B IPUCYTCTBUU MPOKUIISTUEHHOHN KalllULbl U3 Msica?

Hy>xna nu nns 370l peakuuu ssHTapHas KUCJI0Ta?

Cxopnno nu noBeneHne (pepMEHTOB M3 TKaHEH IPH BBICOKOH TeMmepaType?

A Tenepb — nosicHeHus. [leruaporeHassl B CBEKEM MOJIOKE YCKOPSIFOT PEAKLMIO OKHCIIEHUS
dopmanpaeruaa (3To0 3aMeUEHO MO OOECIIBEUMBAHUIO METHUJICHOBOTO CHHEr0). BoccTaHOBIEHHOMY
KPacuTeNl0 MOKHO BEPHYTb CUHMI L[BET, OKHUCIAS €ro KUCJIOpOAOM Bo3ayxa. JleruaporeHasa
MOJIOKa TIPH HU3KOH Temmeparype «padoTaer» MENJIEHHO, MOCJe KUISTYEHUs MOJIOKAa OHa BOBCE
TepsieT aKTUBHOCTh. 3HAYUT, Y 3TOTO (pepMeHTa TOXKE €CTh ONTUMAJIBHAS TEMIIEPATYPa PEAKIIHH.

B omnplTax ¢ xamumei U3 MBI JETHAPOreHas3a SHTAPHOW KUCIIOTHI, Kak U BCe (PePMEHTHI,



TepsieT aKTUBHOCTb IOCJIE KUIIsSIYeHUs. B OTCyTCTBHUE SIHTapHOW KHUCJIOTHI Peakiys TaKXke He UAET
(ecnu BBI XOPOIIO MPOMBLIM KAILIUIy BOAOW M YAAJHMIN TaKMM OOpa3oM COAEp KAIIyOCs B HEl
SHTAPHYIO KHUCJIOTY). PepMEHT MOBOJBHO OBICTPO OKUCISAET SIHTAPHYIO KHCIOTY A0 (pyMapoBO,
MEPEHOCs aTOMBbI BOJIOPO/Ia HA KPACUTETIb.

U eme omuH oOmpiT ¢ 3THM K€ (PEPMEHTOM, HO C JPyruM OOBEKTOM — C
MHUKpOOpraHusmMamu. Jlo cux mop BBl UMeENU [1€J0 C KMBOTHBIMH U PACTUTENbHBIMH TKaHSMHU.
OnHako MHUKPOOPTaHU3MBI, MOXKANYH, €lle JIydile BOOPY)KEeHbl (pepMeHTaMHu: Belb y HUX HET
apyrux cpeacts OopbOBl  3a cymiecTBOBaHWE, KpoMe Ouoxmmudeckux. C omHuUM U3
MHUKPOOPTraHHU3MOB, & TOUHEe — I'PpUOOB, MBI M IOCTABUM OIIBIT. Peub naer 00 OOBIYHBIX MEKAPCKUX
aposxokax. Cpenu MHOXKECTBA aKTHBHBIX (PEPMEHTOB, KOTOPBIE BBIPAOATBIBAIOTCS APOXIKAMH, €CTh
Y 3HaKOMasl HaM JIeTUAporeHasa.

Kycouek mnpeccoBaHHBIX APOXKEH pPa3oTpUTe Ha ONIOALE C ABYMsI YaHHBIMH JIOKKAMHU
KHUIISTYEHOW BOABI. PacTuparh jydlle MiacTMacCOBOM WJIM altOMUHHEBOHM Jokkoi. Korpa cmecs
CTaHET OJHOPOJHOW, BHECHTE €€ UMUCTOH NMUMETKON B aBe mpobmpku. WX Hamo mpenBapUTEIbHO
BBIMBITb C MBUIOM BaTHbIM TaMIIOHOM Ha TMajllo4yKe, MPOMBITH BOAOH M BBICYWINTHL. Jpyroi
MUTETKOM 100aBbTe B 00€ MPOOHPKH HEMHOTO Maca.

IIpobupky 1 mocraBpTe Ha NSTh MUHYT B KaCTPIOJIO C KHITALIEH BOAOW M OXJIamUTe 1O
KOMHATHOM TeMriepatypsl. B 0b6e npodupku nobaBbTe Mo IMENOTKe CaXapHOro MecKa U OCTOPOIKHO
B30ousTaliTe, 4TOOBI caxap pacTBopmics. Tperbell nmuneTkoil BBenute B 00e mpodbupku mo 10—15
Karejb pacTBopa kpacutens. Habmonaiite 3a okpackoit pacTBopa.

OnbIT MOXKHO HECKOJIBKO YCJIOXKHUTB, Ui 3TOr0 MOHAAoOWTCs OoJbine mpoOHPOK.
[TonpoOyiiTe N3MEHATh TEMIIEPATYPy pacTBopa, OpaTh pasHble KOJIMYECTBA JPOACKEH U CaxapHOTro
mecka. A BBIBOABI TPEAOCTABIISIEM BAaM CHENaTh CAMOCTOSITENIBHO, O€3 BCAKHUX HABOMSLINX
BONPOCOB. Temnepb, KOraa Bbl HAKOMUIIN JOCTATOUHBIH OIBIT, BAM 3TO BIIOJIHE MO CHITY.

OIIbITBI C ®EPMEHTAMMU: AMIJIA3bI

@DepMeHThl YCKOPSIIOT Te4deHHe MHOIMX XUMHUYEeCKHX peakuui, {0 JemaroT 3To
u30uparenbHo. Y KaKIOro M3 HUX CBOSI y3Kasl «CIEHUAIBbHOCTBY, OOUH W TOT K€ MPOLECC
YCKOPSIETCS MHOTIA HECKOJIBbKUMH (hepMeHTamMu. B 3ToM MBI cetidac u ydoeaumcst.

Paccmotpum (epMeHTHI, paspyliaroliie Kpaxmajl ¢ MPUCOCIHHEHHEM K €ro «OCKOJIKaM)
MOJIEKYJI BOIBI, T.€. TUApPONUTHUeCKHe (pepMeHTbl. Cpenn HUX—aMHIa3bl, O KOTOPBIX MBI YKe
pacckasbiBad B riase «OnbITH ¢ yrieBogaMmy. [10CKoNbKy CyTh NeHCTBHS TakKUX (PEPMEHTOB BBI
y>Ke 3HaeTe, 3aliMeMCsl Cpa3y CPaBHUTEJIbHBIMU OIBITAMU: NIPOBEPUM, KaK ACHCTBYIOT Ha Kpaxmal
aMuia3bl HYEJNIOBEKA U )KUBOTHBIX.

HUcTouHnKOM aMmia3bl 4eNOBEKa, Kak M paHbIle, OyAeT CIOyXXHUTb CIFOHA. AMHIIA3bI
JKUBOTHOT'O MTPOUCXOXKACHUs Bbl HallleTe B MUEIMHOM MeEJIe.

[IpuroroBbTe cHavyana mATh pacTBOpoB. IlepBrIil pacTBOp: cobepute B mpodupky okoso 0,5
MJI CIIIOHBI M pa30aBbTE XOJIOMHOHM KHITTYEHOH BOAOH B ABaANaTh pa3. BTopoit pacTtBop: oueHb
KUKUHA KpaxMaJbHBIN KiefcTep (YeTBepTh YaHOM JIOXKKH Kpaxmalla Ha CTakaH Boabl). Tperwii
pacTBOp: pa3baBiieHHasi BOAOW B JABANLATH pa3 anTedHas MOAHAsl HAcTOoWka. UeTBepThiid pacTBOP:
ABe-TPU KaIUIM MMYEIMHOTO Mefa, Pa3BeACHHbIE BOAON B IECATh pa3 U TLIATENBHO NepeMellaHHbIe.
[IaTeIii pacTBOP: MOJOBUHA YaHOM JIOKKHU MULLEBOUN COAbI HA AECATH JIOJKEK BOADL,

Ha stoTr pa3s morpeOyercst neBsath mpobupok. Bo Bce mpoOupku Haneire Okojgo 5 MI
kiaeiicrepa. B nmpobupku 1, 4 u 7 npubaBbTe MUNETKON MO 5 Kamenb yKkcyca, a B mpoOupkH 2, S u
8—cTONbKO K€ pacTBOpa coabl. B ocTtampHbIe MpoOupKu mpubaBbTe MO S5 Kaneiab YUCTOW BOABI.
Comepxxumoe Bcex MpOOUPOK MepeMernaiTe U B KaKIyl BHecute mo 10 kamenb pa3OaBieHHON
CJIFOHBIL.

Uepes 10 mua B mpobupku 1, 2 u 3 npubaBbTe OXHY-IBE KaIIM PacTBOpa HMOAA U
nepemernaiite cMecb. HaOmonaiire 3a msmeHenneM okpacku. Eie yepe3 15 MuH npubaBbTe Takyro
JKe TIOPIHIO roaa B mpobupku 4, 5 u 6, a emte uepe3 10 Mus—s octanbHbie npodupku. Kpaxman u
JNEKCTPUHBI, KaK Bbl NOMHHUTE, AAIOT PA3JIMYHYI0 OKpacKy C IMOAOM, U MO Mepe pas3pyLIeHHUs
KpaxMaja amMHuJia3oi LBeT MeHseTcs. Tak MOXHO CyANTb HE TOJIKO O paclaje Kpaxmania, HO U O
TOM, Kakas cCpefda—KHCIas, HeHTpaibHas WM INenovHas— Oosiee OnarompusiTHa Ajisl 3TOTrO



nporecca.

OmnBIT C MYETUHBIM MEJIOM CTaBHTCS TOYHO TaK XKe. AKTUBHOCTb aMHJIa3 B pa3HbIX oOpas3nax
MOJKET CHJIPHO KOJe0aTbCs, MOSTOMY, BO3MOXKHO, BPEMS T'HIPOJIM3a MPHUAETCS YMEHBIIUTH WIH
yBenuuuTh. Hanpumep, B CItOHE 3aJIbIX KYPUIIBLINKOB aMHIIa3bl COAEPKUTCS OUEHb MaJlo.

Jlns cnenyromero OmnbiTa MOHAAOOHUTCS STYMEHHBIH COJIOA — TMPOPOCIINE 3epHA SIUMEHSL.
Omnycrure 3epHa B BOJly HAa HECKOJIBKO YaCOB M OCTAaBbTE UX IPOpAcTaTh Ha OJronIe B TeUueHHe 4—
5 nHel, KaxIblil AeHb MoaauBas HeMHOro Bojbl. IIpopocTku otaenurte, nmpomoiiTe BOAOH €
TIIATEJBHO PA30TPUTE IEPEBSIHHBIM MNECTUKOM Wi Joxkkoi. Kammiy pa3daBbre ABOWHBIM
KOJIMYECTBOM JUCTHUJUIMPOBAHHOIN BOJBI U OTOXMHTE uepe3 IUIOTHYIO TKaHb B cTakaH. Takoi
SKCTPAKT COmep:kuT nBa (QepMmeHta: anbda-amminazy ©u Oera-amuiasy. JlOMOJHUTETHHOM
00paboTKON MOXKHO pa3pylINTh OAWUH W3 HUX, 4TOObl HabmroAaTh neicTBue Apyroro. Anbda-
amMmIa3y pa3pymuM HarpesanueM. K oHO# yacTu 3KCTpakTa u3 saMeHst J00aBbTe TPH YaCTH BOJBI,
pa3Mernaiite cmech u HarpeBaiite ee 20 muH Ha BomsHOH Oane mpu 70 OC, TmaTenbHO
nepememuBas. OXJIaKIEHHBIH PACTBOP COASPIKUT OeTa-aMuiasy.

Tenepp, 4TOOBI MOJYYUTH PacTBOp anba-aMuiIas3bl, HYKHO pa3pylIuTh OeTa-aMuiiasy
kucioTor. Oxono 5 mi skcrpakra oxnagure 10 2—3 °C B XOJNOIWIBHUKE WIH HA JIbIy, IPHOABbTE
HETIOJIHYI0 YalHYI0 JIOKKY OXJIXACHHOTO YKCyca W JOJIeHTe B MPOOHPKY IMOYTH JOBEPXY
X0NoaHy0 Bony. Cmech mepemeriaiite u ocraBbTe Ha 15—20 MuH, a 3aTeM HEUTpaIU3yWUTe
pacTBOp, A0OABISS MOPOLIOK MeJla 0 MPEKpaIleHus BbIIeNIeHUs My3bIpbKoB. Ele pa3 pasmemaiite
cMech, pa30aBbTe B 1B pa3a BOAOH, NalTe OTCTOSTHCA U CIEHTE XKUIKOCTh HAJl OCAJIKOM B YUCTYIO
npobupky. Ha 3TOM noAroToBka K OINbITYy 3aKOHYEHA.

B necstb mpobupok Hajeiite o 1 M pacTBopa kpaxmaia u o 9 mu Boael. B mpoOupku 1—
5 nobaBbTe MUIMETKON NeCATh Kallelb pacTBOpa ajb(a-amMiiasbl, B OCTAIbHBIE TIPOOUPKI—CTOJIBKO
e pactBopa Oera-ammiasel, Conmepxumoe Bcex mpoOupok nepemernaiire. Yepes 3 MuH B mpoOHpKU
1 u 6 npubaBbTe OHY KAIUTIO pacTBOpa Hoaa U pa3mernaiite. To ke mpoaenaiite ¢ mpoOupkaMu 2 U
7 uepes3 5 muH, 3 u 8—uepe3 10 muH, 4 u 9—uepes 20 muH, 5 u 10—uepes 30 muH.

Bbl 3ameruTe, 4TO B NMPUCYTCTBHU ajb(a-aMHIa3bl OKpacka OBICTPO MEHSETCS: CHHSISI—
¢duoneroBas— po30Bas—IKENTas: MPH 3TOM OOpa3ylTCsd MAEKCTPUHBI— OCKOJKH MOJIEKYJ
kpaxmana. bera-ammnaza nelicTByeT MHa4de: OHAa Kak OBl «OTKYCHIBA€T» KYCOYKH OT MOJIEKYJ
Kpaxmaja, U I03TOMY OKpacka C MOJIOM OCTaeTCsl CHHEH, HO IO Mepe pacrajia Kpaxmaja ee SpKOCTb
YMEHbIIAETCS.

Pe3ynbTaThl 3TOTO OMBITA HAMIAHO MOKA3bIBAIOT Pa3HOOOpa3ne CBOMCTB AaXe y MOXOKUX
¢depmenToB. B kuBBIX opraHuzMax (epMeHThl OObIYHO NEHCTBYIOT COBMeCTHO. lIpomcxomsmue
IIPU 3TOM IPEBpaLIEHNs] HAMHOIO CJIOKHEE TeX CPaBHUTENbHO MPOCTHIX peakLuil, KOTOpble Bbl
Habmonanu B mpobupkax. Ho mo3HaHue npocToro — 3TO MEPBBI MIar K MO3HAHUIO CJIOXKHOTO.

U HE TOJIbKO AMMUJIA3ZA

Bbl yxe yOeaunmuchk B TOM, YTO CIFOHA — MPEBOCXOIHBIA OOBEKT ANl OMOXUMHYECKOTO
UCCIIENIOBAHMUS, W TPHUTOM, B OTJIMYME OT OOJBIIMHCTBA [JPYyrUX OOBEKTOB JKMBOTHOIO
MIPOUCXOXKACHUs, TOCTOSTHHO JOCTYIIHBIH.

ITomuMo aMmIasbl, B CIIOHE €CTh U Ipyrue (epMEHTHI, OMOTAIHe NePEeBAPUBATD IHINY,
pacuierisisi CJIOKHbIE MPHPOIHBIE BelecTBa Ha Oosee mpoctble. HO BBIAENSATH M HM3y4aThb HX
ropaszo TpyasHee, ueM ammiasy. [loaToMy nocnenHye Hamy OHOXUMHUYECKHE OTIBITH Mbl TIOCTABUM
C BELECTBAMH UHOW MPUPOLBL.

OmnonocHyB poT BOmOH, cobepute OkojOo 1 MII CIFOHBI B NMPOOHPKY WM (PIAKOHYHMK U
pa3BeauTe TPOMHBIM KOJUYECTBOM JUCTHIIJIMPOBAHHOM MJIM KUIsTYeHOU Boabl. OTieiiTe NOJOBUHY
COIEPKUMOT0 B JIPYI'yI0 NPOOMPKY M KamHHUTE MPUMEPHO AECSATh Karedb pacTBOpa JISIIHCa—
Hutpara cepedpa AgNO3; (MOKHO pacTBOPHUTH B | MJT BOIBI MOJIOBHHY JISIICHOTO KapaHAaalia W3
anTeKH; MPUMECH He MoMearoT onbity). K 6enoMy ocaaky, BbmaBimeMy B mpoOupke, noOaBbTe
YKCYC, U OCaJOK YaCTUYHO pacTBOpUTCS. Tak mMpW B3aMMOAEHCTBUHM C HUTPATOM cepedpa BenyT
cebst cou CONSTHOH (XJIOPOBOAOPOAHOM) U PochOpHOH KUCIOT — XJI0puabl U pocdaTsl.

BTopyro 4acTe pacTBOpa CIIOHBI ClIETKA MMOAKHCINTE CIA0BIM PACTBOPOM COJISTHOM KHCIIOTBI
u 100aBbTE HECKOJIBKO Kareib 3 %-Horo pacTBopa xyopuna xkene3a FeCl;. KpacHo-Oypast okpacka



CBUJETEJIBCTBYET O TOM, YTO B PACTBOPE €CTb POAAHUIBI — COJIM POJAHHUCTOBOJAOPOIHOMN KUCIIOTHL
B TO BpemMs kak B CIIOHE y KYPHJIBLIMKOB MAaJl0 aMHJIA3bl, POAAHUIOB, HANpPOTHB, OOJIbIIE
0OBIYHOTO. DTO MOKHO MPOBEPUTH HKCIIEPUMEHTAIBHO, €CJIU Y BAC €CTh KyPsIIIUe POACTBEHHHKH.

Crnenyroumuii onbiT moTpedyer mpuMepHO 5 Mt ciroHbl. [lomecTure ee B crakaH W Ipu
NepEeMEIINBAHNN CTEKJITHHON MaJO4YKONH MO0aBbT€ HECKOJNBKO Kalelb YKCYCHOH KHCIOTHI (He
pa30aBIEHHOTO yKCyca, a dcceHiun). Ha manouky Oyner HamumnaTh Oemblii KOMOYEK, MOXOXKHUM Ha
CBapEHHBIN SNYHBIN OeJIOK. ITO BELIECTBO — MYLIUH, OH YBEJIHMYUBAET BSI3KOCTh CIIFOHBI, 3aryIaeT
ee 1 crocoOCTBYeT 00Pa30BAHUIO TIEHBL

ITonpobOyem camocTosiTenbHO pazodparbcss B COCTaBe MyHHHA. YacTh MOJy4E€HHOTrO
BEIIIECTBA TIOMECTUTE B MAJICHbKYIO IPOOUPKY, KATHUTE HEMHOTO, OYKBaJbHO 2— 3 KaIlIi a30THOH
KUCJIOTBI U JOXKAWTECh, T[IOKa MYLUH MoxenTeeT. Temepp KamHUTE CTOJBKO K€
KOHIICHTPUPOBAHHOIO PacTBOpa INejao4Yr (MOXKHO B3ATh PAacTBOP aMMHAakKa) — M LBET CTaHET
opamkeBbIM. Takas peaknuss Ha3bIBa€TCS KCAHTONPOTEMHOBOH, OHAa Xapakrepua s OeNKOB.
BmecTo Hee MOXKHO MPOBECTH OMYpPETOBYIO PEAKIIUIO, OMMCAHHYIO B IyaBe «OmbITH ¢ OeIKOMY,—
U B TOM U B APYI'OM CJIy4ae MOATBEPIUTCS OEKOBasi MPUPO/IA BEIIECTBA.

Ho 370 eme He Bce. OcTanbHOI MyLIH, BBIACICHHBIN U3 CIIOHBI, TOJBEPTHUTE Mpode Ha
yryeBobl. JJis 5TOro BOCNONIB3yHTECh LIBETHOM peakuneit Mosuina, onucanHou B riiaBe « OTbITHI C
yIIEBOJAMIY, WITH, €CJIN Y BaC €CTh HeMHOTo L-HadTomna, TO ee ynpomeHHoH MoaupuKaue: K
pacTBopy MynuHa B ciaboii, mpumMepHo 1 %-Hoit coNstHOH KuCIoTe 10O0aBbTe TPU-YETHIPE KATUIU
0,1 %-Horo pacTBOpa HahTONA B CIIUPTE U MOCIIE Pa3MEIINBAHHIS OY€Hb aKKYPATHO KaITHUTE Ha
MOBEPXHOCTb KOHLIEHTPUPOBAHHON CEPHOH KUCIOThI. PHOJIETOBOE KOJBLO OyneT
CBUJETEIBCTBOBATL O TOM, YTO BbI B3SUIM JUIsl aHAJIM3a YTJIEBOA.

Beixoaut, uto MynuH — U Oenok, u yriaeBon ogHoBpeMeHHo? MmenHo Tak. OH U3 kiacca
TJIIOKOMPOTEUHOB, T. €. COENWHEHHH, COIepKaiux U OeNKOBYIO, M YIJIEBOOHYIO YacTb. Ecmu
pasyararb €ro CHJIbHBIMH KHCIIOTaMH, TO O0Opa3yrOTCs] aMHMHOKHCIIOTHI, U3 KOTOPBIX COCTOSIT OEJKH,
1 OJTHOBPEMEHHO — YTJIEBOABIL.

XPOMATOI'PA®UA HA TIOMY

Jlns pasneneHyst BCEBO3MOXKHBIX CMECEH, I aHaIn3a U BBIAENECHUs U3 CMecel OTAENbHBIX
BEIIECTB B JIAOOPATOPHSIX OUYEHb YaCTO MOJB3YIOTCS Xpomarorpadueil: 3T0 OOWH M3 JIyYIIUX
METOJIOB pa3felieHuss U aHainu3a cMecei. Xpomarorpapuio NPUMEHSIOT U B IPOMBIILIEHHOCTH,
KOI'7la HaJ0 OUHCTUTb U Pa3feNUTh MOXOXKHE BelleCTBa — OpPraHudeckue U HeopraHuveckue, OT
JAHTAHOUZOB 10 aMUHOKHUCIOT. CyTh €e B TOM, YTO OTHENIbHbIE KOMIIOHEHTBhI CMeCH (’KMIKOCTHU
WIN ra3a) MO-pasHOMY VIEPKUBAKOTCS BEIIECTBOM-aICOPOSHTOM, CIOCOOHBIM H30HpPATETBHO
MOTJIOLIATh T€ WM UHbIE XUMUYECKHE COEAUHEHUS.

CoBpeMeHHbIE Ta30BbIE M JKUAKOCTHBIE Xpomarorpadpl — CIOXKHbIE HPUOOPHI C
aBTOMAaTHUYECKHUM YIpaBlIeHHEM, HEPEIKO—C MUKPO-DBM, KoTOpas miaHupyeT X0 UCCleOBaHus
U BBIIA€T TOTOBbIE pe3ynbTaThl. KOHEUHO, Takoe HEJOCTYITHO HU AJIsl AOMAIHeH JadopaTopuu, HU
s kpykka. OIHAKO HAYMHAJCS 3TOT CIOCO0 aHaiM3a ¢ MPOCTBIX MPUEMOB, KOTOPBIE JOCTYITHBI U
HAUYMHAIOLEMY XUMUKY.

Hauynem ¢ OymakHO# Xpomartorpaduu. XUMHKH-aHATUTHKU TOJB3YIOTCS CIELUATBHON
xpoMarorpadgudeckoii Oymaroil, HO UIsl HAIIMX ONBITOB MOAOHAET OObIYHAs (UIBTPOBATBHAS
Oymara, a TO W IpOMOKamKa. Bo3pMuTe KBaipaTHBIA JHUCTOK OyMarun M B CEpEAMHY KaITHUTE
UCCJIeIyeMbIH pacTBOP, COAEPKAIIMIA CMECh OKPAIIEHHBIX BEUIECTB. ITO MOXKET ObITh CITUPTOBAS
HACTOIKa Kakoro-nudo JIeKapCcTBa, HapUMEP BaJePUaHbl WM KAJICHIYJbl. WA MPUTOTOBJIEHHBIN
BAMHU 3KCTPakT xyopodmmia (CM. rnaBy «IDKCTPaKUMs»), WIK CMECh KPACHTEJIEH, COCTaBJICHHAs
CHenuaiIbHO Ut 3TOoro ombita. Ha Oymare obpasyercs msaTHO. B LeHTp ero KamHHUTe HECKOJIBKO
Karejab pacTBOPUTENS: B NMPUBEACHHBIX BbIIIE€ MTPUMeEpPax PacTBOPUTENEM JOJDKEH CIY>KUTh CIUPT,
IIpUYEM OJIEKOJIOHOM €ro 3aMEHUTb HeJb3sS—B HEM COJAep:KaTcs BEleCTBA, KOTOpble MOTYT
HCKAa3UTh XOJ OMbITa. BMeCTO 3THUIIOBOrO CrHpTa MOXKHO B35ITh M30MPOMNMIOBBIM — MO/ Ha3BaHUEM
HIIC ero npoparoT B XO35IHCTBEHHBIX Mara3nuHax Kak CpPeACTBO ISl MbITbSl OKOH.

Urak, BBl KamHyJM HECKOJIbKO Kalelb PacTBOPHUTENS, M OH, CJIOBHO IO (PUTHIIIO,
NPOABHTasiCh MEXKIy OyMa’KHBIX BOJIOKOH, Pa3HOCHT OKpAIIEHHBbIC BEINECTBA OT ISITHA BO BCE



CTOPOHBL. B 3aBUCHMOCTH OT IPUPOABI BEIIECTBA M €r0 MOJIEKYJISIPHOH MacChl OMBIT UAET ObICTpee
UM MEAJICHHEE, HO PAaHO WM MO3[HO Ha JINCTE OKA3bIBAETCS HECKOJIBKO KOJIEL Pa3HOIrO LIBETA.
CKOJIBKO HMEHHO KOJIell — 3aBHUCHT OT TOTO, CKOJIBKO BEIIECTB OBUIO B aHAJIM3UPYEMOH CMECH.

B ombiTe ¢ xnopoduiiom Takux kosew OyneT IBa: JKEeNToe U Cepoe.

Brl MOxeTe npuaymMaTe MHOXKECTBO BapUAHTOB HTOTO OMNBITA, UCMOJB3Ysl Pa3HbIE CMECH U
MOIXOMALINE PACTBOPUTENH. A eme OoJjiee TOYHBIE PE3yJNbTaThl MOXKHO TOJYyYUTh, €CIIH BMECTO
Oymaru UCroIbp30BaTh TOHKUH CIIOH COpOEHTa, HAHECEHHBIH, HalIpuUMep Ha CTekyo. Takol BapuaHT
METO/Ia HAa3BbIBAKOT TOHKOCIOWHON XpoMmartorpaduieil, a BemEeCTBOM-COPOEHTOM B MPOCTEHUIIEM
ClIy4ae MOXET CIY>KUTb Kpaxmall.

Pazbonraiitre Kpaxma B
HeOOJIBILIOM KOJIMYECTBE CITUpPTA (BHOBb
MOJKHO B3SITb H3OMPOIUJIOBBIA CIHPT),
BBUJICITE CMECb Ha CTEKJIO U JauTe
pactBopurento  ucnaputbesa.  Korma
MJIACTUHKA CTaHET CyXOH, B €€ LEHTD,
KaKk ¥ Ha Oymary, KarHuTe OAHY KarlIio
UCCIENYyEMON CMECH, pa3yMeeTrcs, OHa
IOJUKHAa OBITh  OKpAIIEHHOW, HHade
paznmeneHue TpynHO OyneT 3aMeTHTh.
OOpexT i 3KCIepuMeHTa mnoadepute
camu. Ilomumo Toro, 4ro ObUIO yxkKe
HA3BaHO, TOAATCSl OKPAIIEHHBIE COKH,

YepHHIIA, TYaIIeBble KPACKH U MHOTOE HHOE.

JlaiiTe TATHY TOACOXHYTh M KamHUTE OAHYy-IABE Karud pactBopurens. Ecmu
pacIUIBIBAIONIEECS MATHO OCTABUT HAa COPOEHTE-KpaxMalie He OJTHO, a JIBa MJIH HECKOJIBKO I[BETHBIX
KOJIeL, 3TO OyAeT CBHUIETENbCTBOBATH O TOM, YTO BBl HMMEIH JEJI0 HE C WHAMBHIYAJIbHBIM
BEIECTBOM, & CO CMECBHIO.

Bapuant ombiTa ¢ TOHKOCHOHHOH Xpomartorpadueil: IUIACTHHKY C HCCIEAyeMbIM
BEIIIECTBOM CTaBSIT HAKJIOHHO B CTaKaH, Ha THO KOTOPOTO HAJIUTO COBCEM HEMHOTO PACTBOPUTEIS—
Tak. 4ToObl OH CMayMBajl HEMHOro Kpaxmas. PactBopurens (cnmpr) OynmeT moabIMATBCSA MO
Kpaxmaly, JOWIET O Karuld CMECH, MPOJBUHETCS €IIe BBIIIE, a CMECh IPU 3TOM Pa3ACIHUTCS Ha
KOMIIOHEHTBI: OHH T0-Pa3HOMY YIEPKHBAIOTCSA aACOPOEHTOM—KpPaxMaIOM.

He menee pacmpoctpaneHa B jabopaTOpHH KOJIOHOYHAs XpoMaTtorpadus, MpH KOTOPOH
CMECH Pa3NessIFOT Ha KOJIOHKAX, 3amoJIHEHHBIX copOeHToM. Takol MeTon, MOoKajiyi, eme TOYHee,
HO OH TpeOyeT TepIreHus], ITIOCKOJIBbKY PACTBOP B KOJIOHKE IABIIKETCSI MEAJICHHO.

XpomaTorpadpuueckoil KOJOHKONW BaM OyIeT CIy)XUTb CTEKIsIHHas TpyOka IuaMeTrpoM
okosio 1 cM u gnuHOM mpumepHo 20 cM. 3akpoiiTe BaTON €€ HIKHUN KOHEI] M BCBIbTE Kpaxmal
WIA CaxapHyK NOyApy 4yTb Oosbpine, 4yem HamojioBuHy. CBepxy BieliTe B TPyOKy pacTBOp
HCCIIElyeMOr0 BEIIECTBA, JKENATEJbHO HE CJMIIKOM BBICOKOW KOHUeHTpaumu. Korma pacTtsop
MPONHTAET KpaxMaJl WK MyAPY B KOJOHKE MPUMEPHO Ha IMOJIOBHHY €0 BBICOTHI, BiIeHTe 3—4 M
qucTOro pactBopurensi. CMech PasrOHUTCS 1O BBICOTE KOJIOHKHM, CTaHYT OTYETIMBO BHIHBI
OKpalIeHHbIe KoJbla. X OyJer CTOJNBKO, CKOJIbKO BEIECTB BXOIHT B COCTaB M3Y4aeMOU CMECH.
DTOT OMBIT XOPOWIO YAAETCS, B YACTHOCTH, C 3KCTPAKTOM XJjopoduiia, €ciu B KadecTBe
pPacTBOPUTENS B3AT YHCTHIA OCH3WH (HE aBTOMOOMIIBHBIN, a OEH3HH-PAaCTBOPUTEIID).

JIYY YITAJI HA KPUCTAJLL...

3aiiMeMcs TeM, 4TO MPUTOTOBUM MOJYNpoBOaHUK. OIUH pa3 BaM 3TO yXKe yAaIoCh — KOTAa
BbI IIPEBPATHIIN aJTFOMHUHUEBYIO JIOKKY B BBIIPSMUTENb TOKA. Ternepr ONbIT HE MEHEe HHTEPECHBIH,
U C TEOPETHUECKUMH MOsICHEHUSIMHU. CTaBUTh €ro JIy4llle B XUMHYECKOM KPY)KKE WJIM B LTKOJBHON
nadopartopun, M He MOTOMY, YTO OTBIT OMACHBIN: MPOCTO IOMA y BaC CKOpee BCEro HeT TpedyeMbIxX
BEIIECTB.

CHauana — mpenBapuTeNbHBIN ONBIT. [[pUrOTOBETE PacTBOP HUTpATa WM aleTaTa CBHHLA
U TMPOIYCTUTE Yepe3 Hero ceposomopon (paboraiire mon Tsaroi!). Bremasmmii ocanok cynbduna



ceuHLa PbS BeICYImIMTE M MIpOBEPHTE, KAK OH MPOBOAUT 3JIEKTPUUECTBO. OKa3bIBACTCS, 3TO CaMbIi
oObI4HBIN M30JsATOp. Tak mpuvem e 31eCh MONTyMPOBOTHHKHI?

He Oynmem crnemuTh ¢ BBIBOAAMH, a MOCTABUM CJENYIOIIMI, OCHOBHOW OmbIT. J[nsi Hero
NPUAETCS MPUTOTOBUTH PaBHBIE KOJMUECTBA, CKaxkeM, 1o 15 miu, 3%-Horo pactBopa THoKapOamMuga
NH,C(S)NH; u 6 %-Horo pacTBopa anerara cBuHLA. Beieiite 06a pacTBopa B HEOOJBIIOH CTaKaH.
C moMOIIBIO MUHLIETA BHECUTE B PACTBOP CTEKJSIHHYIO TJIACTUHKY U JEPKUTE €€ BEPTUKAIBHO
(mubo 3akpenuTe B TakOM MojiockeHuu). HaneB pe3swHOBBIE MepUaTKH, HAJeWTe B CTAaKaH MOYTU
JOBEPXY KOHILEHTPUPOBAHHBIA PacTBOpP wIeNo4H (OCTOPOKHO!) M OYEeHb aKKypaTHO pa3MellaiTe
CTEKJISHHOM MaJIOYKOM, CTApasiCh HE 3a/1€BaTh €0 IIacTUHKY. Clierka moJorpenTe pacTBOp — Tak,
9TOOBI TIOSIBUJICS T1ap;, MMOMEIIMBAHIE TIPOAOJIKalTe. MUHYT uepe3 AeCsTh CTEKISTHHYIO TUTACTUHKY
AKKypPaTHO BBIHBTE, BBIMOUTE MO CTPYeH BOJBI U BBICYLIUTE.

U B 5TOM cniydae BbI MOJNYYWIH CYJIb(UI CBUHIIA — TaK B YeM Ke pasHHLA?

Bo BTOpOM oOmbITE peakuus HAET MENJIEHHO, W OCAJOK BbINAMAeT He cpa3y. Ecim BbI
HaOIIOIaM 32 PACTBOPOM, TO 3aMETHJIM, YTO CHAdaja OH IMOMYTHEN U CTaJ MOYTH KakK MOJIOKO, U
JUIIb TIOTOM TMOTEMHEJ,— 3TO MPOMEKYTOYHbIE COENUHEHUs, pa3jiarasch, oOpa3oBajiyM YepPHBIN
cynbun cBuHna. M OH ocemaer Ha CTEKJie B BHJIE TOHKOH YEePHOH IUIEHKH, KOTOPas COCTOUT M3
OYE€Hb MAJICHbKHX, PA3JTMYMMbIX TOJILKO MO MUKPOCKOIIOM KpucTa/ljioB. [losToMy miieHka Kaxxercs
OY€Hb TJIQJKOH, OYTH 3€PKATbHOM.

[IpucoenuuuTe K TUICHKE ABA JIEKTPUUECKUX KOHTAKTA U MpOMycTuTe ToK. Ecnm cynmbhun
CBUHLIA W3 TMPENbIAYINEerO OMNbITa Besl ceds Kak AUSJICKTPUK, TO TeNmepb OH MPOBOAUT TOK!
BxutounTe B 1lenmb aMrepMerp, M3MEpPbTEe TOK U MOJACYUTANTE COMPOTUBJIEHHUE. OHO OKAXKETCs
BBIIIE, Y€M y META/UIOB, HO HE CTOJb YK OOJBIIUM, YTOOBI CIyKUTb NPEMATCTBUEM JIJIs
MIPOXOXKICHHS TOKA.

IMogHecuTe K MIACTHHKE 3aX»CKSHHYIO JIAMITY COBCEM OJIM3KO U CHOBA BKJIFOUHTE TOK. BbI
cpazy OOHapyKUTE, YTO COMPOTHBIIEHUE CyNb(Uaa CBUHIA pe3ko ymajo. [IpumepHo Tak ke Oyaer
BECTH ce0sl uepHas TUICHKa, €CNIM €€ MPOCTO Harperb. Ho ecnm mpu OCBELIEHHHM U HarpeBaHWUU
MPOBOJIUMOCTD YBEIMUUBAECTCS, 3HAYUT, Mbl IMEEM JI€JIO C MOJYITPOBOAHUKOM!

OTtuero ke y Cyiabpuaa CBHHIIA TaKOe CBOWCTBO? MBI 3amucanu ero ¢gopmyny kak PbS,
OJIHAKO UCTHHHBIN COCTaB KPHUCTAJUIOB 3TOTO BELIECTBa HE BIOJHE €l cooTBeTcTBYeT. HekoToprie
COEMHEHUS], CPEIN KOTOPBIX U CYJIb(UI CBUHIIA, HE TOTYMHSIOTCS 3aKOHY TTOCTOSIHCTBA COCTaBa.
U Bce oHM — MOJAYNpPOBOAHUKHU. (DTO K€, MEKIY MPOYUM, OTHOCHTCS U K OKCHUAY ATFOMHHUS,
BBITIPSIMJISIBIIEMY TIEPEMEHHBIH TOK. )

B xpucramne PbS mopsimok pacmosiodKeHHsl 4HacTULl JOJDKEH, Kasajoch Obl, CTPOro
noBTOPsiThCS. HO Hepenko Onmaromaps TOMy, 9YTO KOHIIGHTPAIMH PAcTBOPOB, U3 KOTOPBIX
KPUCTAJLJIBI MOJIYYEHBI, KOJIEOMIOTCS, MOPsiAoK Hapyinaercs. CKka3blBaeTCs BIIHSIHUE TEMIIEPATYpBhI,
Apyrux BHerHUX npuduH. Kak Obl TO HU OBLJIO, B peajJbHOM KPUCTAJLIE COOTHOIIIEHHE aTOMOB CEpbl
U cBUHIA He TOYHO 1:1. OTKJIOHEHHS OT DTOr0 OTHOIIEHUS OdYEeHb HEBEJIUKHU, Bcero okoyo 0,0005.
Ho u 3TOTr0 10CTaTOYHO, YTOOBI CBOWMCTBA CYLIECTBEHHO M3MEHUIIHCH.

ATOMBI CBUHIIA U CEPBI CBSI3aHBI B KPUCTAJLIE IBYMSI SJIEKTPOHAMU. CBUHEL] OTAET UX Cepe.
Hy a xorma cootnHomenne 1:1 napymaercsi? Ecnu psimoM ¢ aTOMOM CBHHLIA HET aTOMa CephbI,
SJICKTPOHBI OKAXYTCSI  CBOOOMHBIMU—OHH-TO W OYyAyT CIYXKUTh HOCUTENSIMA TOKAa. A TaKUX
CIIy4aeB COBCEM HE TaK MaJO, Kak MOKeT nokasarbes. Koneuno, otHomenue 1,0005:1 moutu paBHO
€ANHULIE, HO €CJIM BCIMIOMHUTDH, KAK MHOTO aTOMOB B KPHUCTaJIe, TO 3Ta HE3HAUUTEIbHAS Pa3HULIA
YK€ He MOKAXETCsl BaM TaKOW MyCTIYHOM.

CocraB cyibpduaa cCBUHIIA MOXKHO perynupoBath. Hy:kKHO 3TO 3aTeM, YTOOBI U3MEHSITh €ro
npoBoguMocTh. Korza aToMOB cepbl B KpHCTaJIe CTAHOBUTCS OOJIbIIE, TO MTPOBOIUMOCTD MAJAET, &
KOI/la X MEHbINE, TO oOpasyercsi Oousbinie CBOOOIHBIX 3JIEKTPOHOB, M MPOBOAMMOCTH PACTET.
CnoBoM, MeHssi COOTHOIIEHHE aTOMOB CEpbl W CBUHLA, MOJHO TMOJYYUTh Tpedyemyro
MPOBOAUMOCTb. OTBIT 3TOT MOCTABUTh HEMPOCTO;, €CJIM Bbl HE PUCKHETE MPOBOAUTDH SKCIIEPUMEHT,
MOBEPHTE HA CJIOBO, YTO OH MOJYYaeTCs.

Bosbpmure kBapueByro TpyOKy U momecTute B Heb JOA0UKY ¢ cynbpuaom cBunna. C apyroit
CTOpPOHBI BBEIHUTE B TPYOKY TAaKyI K€ JIOJOYKY CO CBHHIIOM M OY€Hb CHUJIbHO Harpeiire TpyOKy,



yroObl cBHHEL Hadan wucnaparecs. Cynbhua B 3TOM ciaydae OyneT NOrNoOWaTh MNapbl, OH
000raTUTCs CBHHLIOM, H €r0 3JIeKTPOIPOBOAHOCTD 3HAYUTEIbHO TIOBBICUTCS.

Ocranoch JUIIb OTBETUTh HAa BOMPOC, OTYEro Cyjib(Qua CBUHLA TaK YYBCTBUTEIEH K
ocBeleHH0. CBETOBbIE KBAHTBI COOOLIAIOT SHEPTUIO SIEKTPOHAM, MPUYEM B KaKAOM KOHKPETHOM
cnydae HanOousee 3(pPeKTUBHBI JIydU ¢ ONPEASIeHHON AMHOUW BOJHBL Jjis cynbduaa CBUHIA —
3TO MH(]paKpacHOE TEIUIOBOE H3iyueHHe. [103TOMy-TO Mbl M COBETOBAJIM BaM IMOJHECTH JIAMITY
noOIKe K IJICHKE.

Mexay mOpoyYuM, B MNPHEMHHKAaX HHQPAKPACHOTO H3JIYYEHHS M HCIOJB3YIOT OOBIUHO
NpEeKPacHbIil MOJYIPOBOAHUK— CYJIb(UI CBUHIIA.

HEOBBIYHAA ®OTOI'PAOUA
B ocHoBe ¢dororpadudeckoro mpomecca Jiekar mpe< BpAIICHUS CBETOYYBCTBUTEIbHBIX
BEIECTB — TrajJoreHua0B cepebpa, yaie Bcero Opomunma. Haxomsch B CBETOUYBCTBHUTENBHOM

SMYJIbCHUH, OHHU PacMajaroTCsl MOJ AEWCTBHEM CBETAa, U HA OCBEIIEHHBIX y4acTKax IOSBIAIOTCA
KPOXOTHBIE KPUCTAIIMUECKHE 3aPOIBILIH cepedpa.

A cepebpo — nparoueHHBIi MeTajul, Hy>KHBIH He TOJbKO it (oTorpadun. M mosromy
HCCJIeNIOBAaTeNN UIIYT TaKhe CBETOUYBCTBUTENbHbIE BELIECTBA U CUCTEMBI, KOTOPbIE HE COJlEpKalu
Ob1 cepeOpa. Ha sTOM myTH ecTh M yAayHble HaXOIKH, HO TMOJHOLEHHOTO 3aMEHHTEJNs MOKa He
HalineHo. Brpouem, nns HekoTOpbIX Lejei ¢ororpaduio Oe3 cepebpa munmm moutu Oe3 cepedpa
YCIIEIIHO HUCTONB3YIOT. M Taknue HeOOBIYHBIE MPOLECCHI MOXKHO BOCIIPOM3BECTH CAMOCTOSTENBHO.
BoT HECKOIBKO MPUMEPOB.

B 100 M1 AUCTHUIIIMPOBAHHON BOMBI pacTBOPUTE 15T TIFOKO3BI U 2 T OMXpoMaTra aMMOHHUSL.
UncTyro TOHKYIO O€Nyr0 TKaHb NPONHTANTE MPUTOTOBICHHBIM PACTBOPOM M BBICYIIUTE €€, HO
00s3aTeNbHO B TEMHOTE, MOTOMY YTO OHAa CTajla CBETOYYBCTBUTENIbHOW, M B TEMHOTE K€
IporyiajpTe YTIOroM. 3apaHee MPUrOTOBbTE MposBIsAtoLINi pacTBop. OH coctout u3 1 r HUTparta
cepeOpa (oboiitrchk BoBce Oe3 coneli cepedpa He yaaercs) u 10 My ykcycHoM kucinotsl Ha 100 Mo
BOJBIL.

Cnenaiite Ha KajbKe PUCYHOK—TO H300pa)keHHE, KOTOPOE BBl XOTEIH Obl MEPEHECTH Ha
TKaHb. [lonokuTe KambKy MOBEpPX TKAHM U BBIHECUTE Ha JHEBHOW cBeT. He Topomutech; 4TOOBI
(OTOXUMHUYECKUH TPOLIECC 3aBEPLIMIICS, TIOHATOOUTCS OKOJIO MATH MHHYT, & MPHU SJIEKTPUISCKOM
OCBELICHUH 1 TOro Oompe. JIjish mposIBIEHHs OMyCTUTE TKaHb B MPOSIBISTIOLINHA pacTBop. [TonHas
TEMHOTA YK€ HeoOs13aTeNbHa, JOMyCTUMO ciaboe paccessHHOE OCBELICHHE.

BricymiuTe nposiBiI€HHYIO TKaHb, HA HEH TEMHO-KOPUYHEBBIN PUCYHOK.

B 3TOM ombITe BBl BOCHOJIB30BAINCh BOCCTAHOBUTEIbHBIMU CBOWCTBAMM TJIFOKO3bI — OHA
BOCCTaHaBJIMBajJa XpOM B Oumxpomare aMMOHMA. A TOT OMXpPOMAT, KOTOPBIH HE BOCCTAHOBUIICH,
BCTYIWI B PEAKIHMI0O C MOHaMH cepebpa W3 MpOSIBUTENS, 00pa3oBaj OKPAIIEHHOE COENHUHEHHE,
KOTOPO€ U OCTAJIOCh HAa TKAHW, TaK KaKk OHO HepacTBOPUMO. M MOCKOJNBKY OKpacka MOsSIBUJIACh Ha
HEOCBEIIEHHBIX YYaCTKaX, BbI MOJYYHJIN CPa3y MO3UTHBHOE U300pakeHue.

Jpyro#i BapuaHT 3TOro crocoda, Toxke ¢ OMXPOMAaTOM AaMMOHUS, HO yike 0e3 TIIFOKO3BI U,
9yro BakHee, Oe3 cepebpa maxke B mposiBuTene. IIpUroTOBBTE SMYJIBCHIO, COCTOSIIIYIO H3 IBYX
pactBopoB. IlepBriii pactBop: 17 r cronspHOro kjesa U 6 r >kenaTusbl 3aneinte 100 mu BOABL,
nobaBpTe 3 MJ BOJHOIO pacTBOpa aMMHaka M OCTaBbTE Uil HaOyXaHUsl Ha CYTKH, a 3aTeM
HarpeBalTe OKOJIO Haca Ha BonsHOH Oane mpu 80 OC mo mosHOTO pacTBOpeHusi. BTopoii pactsop:
no 2,5 r buxpomara aMMOHHSI ¥ XPOMOKAJIMEBBIX KBACIIOB, 3 MJI BOJHOTO PacTBOpa aMMHaka, 30 M
BoAbl U 6 M cnuprta. Korma mepsbiil pacTBop ocTeiHeT npumepHo a0 S0°C, mpu 3HEPrUuHOM
NepeMelINBaHUN BJIeHTE B HEro BTOPOM pacTBOpP U MOJYYEHHYIO OMYJbCHUIO  JBAXKbI
npodunsTpyiiTe (ydme—uepe3 Bary). IloctaBbTe ee B TEMHOE MECTO, U CIEIYIOIIYIO ONEPALHIO
— HaHeCEeHUEe AMYJIbCUH Ha METaJUNINYEeCKYI0, CTEKJISIHHYI0 WM KepaMUYeCKylO IUIACTUHKY —
IIPOBOAMTE B 3aTEMHEHHOM MOMEIIEHUH.

ITonorperyto 1o 30— 40 °C sMmynbcHi0 HajeiiTe TOHKOM CTPYHKONM Ha YUCTYIO IUIACTHUHKY,
MOKAYMBaB €€, 4YTOObl BBIPOBHATH CJIOH. MHHYT AECATb-IIATHAALATH IOCYIINTE IUIACTUHKY,
JKENATeNIbHO TpH HEOOJBLIOM HArpeBaHWW, W, KaK W B MPEObIAYIIEM OIbITE, MOJIOKUTE Ha
CBETOUYYBCTBUTEIbHBIA CJIOH KajbKy ¢ u3o0paxenueM. IIpmwxmure ee crexioMm, 4TtoObl OHA



pacnpsiMuiiacb, U ocBeTuTe. Heckonbko MHUHYT Ha SIPKOM COJIHLIE — TO, YTO HY)XHO, a €Cliu
OCBELICHNE NCKYCCTBEHHOE, TO BKJIIOUUTE Ha 10 MHH HECKOJBKO JIaMIl O0Ieli MOITHOCTBIO OKOJIO
2000 Br, xenatenpHO ¢ pedaeKTOpaMu.

[IposiBATE HAmO Cpasy, MHAa4YE XPOMOBBIE COJHM 3aAyOsT JKEJIaTUHY M TaM, A€ He Haso.
[IposiBuTens — uyTh Temnasi, He bonee 30°C, Bona. HezanyOneHHas skenaTiHa B HEH pacTBOPUTCSL.
A Te y4acTKH, B KOTOPBIX NOJ ACHCTBHEM CBeTa OENKM >KENAaTHHBI 3aTBEPAEIH, OCTAHYTCS HA
MOBEPXHOCTH.

HzobpakeHne NOMYYWIOCh HE OYE€Hb YEeTKUM. YTOOBI HCHPaBUTH S3TOT HENOCTATOK,
OmycTUTEe OTHEe4YaToK B 1 %-HBIH pacTBOp MHAMKATOPA METHJIOBOTO (prosneToBoro (MOXKHO B3SITh
pa3basiieHHbIe PrONeTOBbIC YepHIIa). [[poMoliTe MIACTUHY B BOAE M MPUCTYMANTE K 3aKPETLICHUIO
B pacTBOpe: 5 r Omxpomara aMMOHUs, 2 T XPOMOKAJHEBBIX KBaclOB U 4 mu coupta Ha 100 Mo
BOJIbI, BpeMs—TpPH-4eThIpe MUHYTHI. Bricymute dororpaduro Ha Bo3myxe. JJst JONMOJHUTEIHHOTO
3aKpPEIUICHUS] CHIMKA MOKHO HarpeTh €ro HeCKOJIbKO MUHYT B CYIIMJIBHOM IKa(y MM B TyXOBKe.

Crnenyromyro Oeccepebpsinyio ¢ortorpaduro chemaem Oojiee MPUBBIYHO — Ha Oymare.
[IpaBna, Ha GUIBTPOBAIBHOI, HO BCE PABHO—3TOT OIBIT JEMOHCTPALIHOHHBII.

Kpyxox Oymaru omycture B pacTBoOp, comepxamuii mo 20 mi 5%-HbIX pacTBOPOB KPacHOH
kpossiHoit conu K3[Fe(CN)s], xnmopuna skenesa FeCly u masenesoii kucnorsl HCO4 (ocToposkro!).
[Iponutarnyto Oymary M3BJIEKHTE U3 PACTBOPA M BBICYIIUTE B TEMHOTE, 3aTEM TOJIOXKHUTE KAJIbKY C
PUCYHKOM U 3aCBETUTE COJIHEUYHBIM CBETOM. JlamImbl HaKaIMBaHUs AJIs 3TON LIEJIH He FOJATCS, a BOT
ynbTpaduosieToBas (kBapiesas) jamma noaoiiner. OcBeleHHble MeCTa CTAaHYT TEMHO-CUHUMU W3-
3a o0Opa3oBaHHs YK€ 3HAKOMOW BaM TypHOyneBoi cuHH. IIposiBNeHMs He HYy)XKHO, a Iuis
3aKpeIUIeHUs] MpOMOiiTe Oymary BOAOH, YTOOBI CMBITh BEIIECTBA, HE BCTYIHBIIUE B PEAKIIHIO.

U nocnenuuii onbiT ¢ Oeccepebpsinoii potorpadueii. B ogHoM crakane pactsopure B 100
mut Bogel o 0,4 r xnopuna xenesa (I1I) u maseneBoii kucaoOTeL, B ApyroM—1,4 r Xjopuna Meau B
TaKoOM ke kojmdecTse Boabl. Cmemmaiite 10 mi nepsoro u 0,6 MJ BTOPOro pacTBOpa, IponuTaiiTe
CMecbl0 (PMIIBTPOBAJIBHYIO OyMary M BBICYLIUTE €€ B TEMHOTE. 3aroTOBbTE MpPOSBUTENb. 3,5 T
MEIHOTO Kymopoca, 17 T CerHeToBOM coJH (ABOWHOHN HATPUEBO-KAJIMEBON COJIM BUHHOM KUCJIOTHI),
5 r eaxoro Hatpa (octopoxHo!) Ha 100 mu Bombl u cmemaiite ¢ 25 mu 40 %-HOro pacreopa
dopmanbaernna. BHOBb 3acBerute Oymary Ha COJIHEYHOM CBETE WJIM TOJ YIbTPadUONETOBOH
JAMITON 4Yepe3 KaJlbKy ¢ PUCYHKOM; B OTJIMYHE OT MPENbIAYILIero ONbiTa N300paKeHHs criepBa HE
BuaHO. OHO mosIBUTCS mocye 15-MUHYTHOW BBIEPXKKH B MPOSIBUTENE M MPOMBIBKH B OOJIBIIOM
KOJIMYECTBE BOJIbI.

DTOT TpoIecC HECKOJBbKO HaloMUHAaeT cepedpsiHylo (Qororpaduro, TMOCKOJNBKY B
CBETOUYYBCTBUTEIBHOM CJIO€ TAKXKe 00pa3yroTCs LEHTPhl KPUCTAJUIU3ALINH, HO HE cepedpa, a MenH,
OJTHAKO ME€Ib OCaXIajlach HE M3 3MYJIbCUH, KaKk B OOBIMHOH QoTorpaduu, a U3 MpOSBISIIOLIETO
pacTBopa.

BHUMAHMUME, CKOPOCTD!

B xumunueckoii Hayke ectb ocobass 0OnacTb, KOTOpas M3y4aeT CKOPOCTH U MEXaHU3MBI
Pa3JIMYHBIX PEAKINI,— XUMUYECKasi KHHETHUKA.

XOTsI XUMHUECKAsi TEOPHUsI MOKET OOBSCHUTh MHOTO€, MPENCKa3aTh TEOPETUUECKH CKOPOCTh
moboll peakunu moka HeNb3sA. Ee M3ydaroT SKCIIEpUMEHTANbHO, B JadopaTopuu, W TOTOM
pa3pabaThIBalOT CIOCOOBI, KaK 3Ty CKOPOCTb M3MEHUTh. ECTh Hemano peakuwii, BaXKHbIX IS
MPOMBIIIJIEHHOCTH, KOTOpble UAYT CJIMIIKOM MENJEHHO, HYXXKHO YMETb MX YCKOpsTb. Jlpyrue
peaxkLuy, HapOTUB, MPUXOIUTCS TOPMO3UTh, TOTOMY YTO OHU BPEIHBI.

CnoBoM, xumudeckas KHHETHKAa — DOSKCIepUMEHTajlbHas Hayka. B cnpaseniusBocTu ee
3aKOHOB MOXKHO YO€IHUTBHCS, IOCTABHB HECKOJIBKO HECJIOXKHBIX OIBITOB.

JInst Hayana yaoCTOBEPUMCS B TOM, YTO CKOPOCTb OAHOW M TOM K€ PEeaKLUU AEHCTBUTEIBHO
MOJKET  HW3MEHSTBCS, M JOBOJBHO 3HA4YMTENbHO. (Bmpouem, 5TO MOXHO NpPEANONOXHTHL Ha
OCHOBAaHHUU HE XUMHUYECKOTO, a YKMU3HEHHOIO OIbITA; K MPUMEPY, NPOAYKTbl Ha MOPO3€ MOPTATCA
MeNJICHHEee, YeM Ha JKape, MOTOMY YTO IMPH Pa3HbIX TEMIIEPaTypax OIHH U T€ k€ OMOXUMHUYECKHE
peaKkuuy UAYT C PA3HBIMH CKOPOCTSIMU. )

Jlis IpoBepKU MOBTOPUTE OMBIT U3 INIaBbl « XUMUYECKHE Yachly, HO U3MEHSINTE Ha 3TOT pas3



HE KOHLIEHTPALMH BEIIECTB (3TO BaM y>Ke 3HAKOMO), a Temriepatypy. Ecinm ob6a ncxonHbIx pactsopa
— cyabdaTta HaTPUS U HOAATa Kaius ¢ CEPHOH KUCIOTOH — BBUIMBATH B BOAY CO JIBIOM, TO
BPEMEHH /0 TOSBICHHUA CHHEH OKPAacKH MpOHAeT 3aMeTHO OoJiblle, YeM MpPH HCIOJIb30BAHUU
TEIJION BOJbL. 3aMeTbTE TOJIBKO, YTO B OUEHb rOpsiuell BOJE OKpacKa He MOSIBISIETCS] BOBCE, TaK Kak
OKpallleHHOE COeIMHEHUE HOJia C KpaxMaJloM HeyCTOWYUBO.

Utak, BBl BRIACHWINM HA OMBITE. Y€M BBILIE KOHLEHTPALUS M TEMIIEpaTypa, TeM ObICTpee
uaet peakuus. Ho HekoTopble peakuyuy Ha MEpBBbIA B3MJISA KaXKyTCs MCKJIIOYEHHMEM W3 IpaBuUIIa.
Bot npumep.

Hanetite B mpoOupky Ha BBICOTY 1—2 CM yKCYCHOH KHCIIOTBI U OpPOCBTE B HEE€ HECKOJBKO
KYCOYKOB LMHKA. [{MHK Hajgo mpeaBapuUTEIbHO OUYUCTUTH, MOTPY3UB €ro CEeKyHA Ha IBAALATh B
PacTBOP COJISTHOM KUCJIOTBHI U IPOMBIB BOJOM,

VYKCycHast KUCJOTa ciadas, U LUHK PacCTBOPSETCS B HEll OYEHb MEMJICHHO — IY3bIPbKU
BoJopoza ene BbiaenstoTcsa. Kak yckoputs peakimro? Harperes pactsop. IlpaBuibHO. A Henb3s nu
uHaue? [locTynmuM Tak: MOHEMHOTY CTaHeM 100aBISTh B MPOOHPKY YUCTYIO BOXY, KaXKIbIH pas
XOpollo nepeMelnnBas. BHUMaTenbHO nmocnenuTe 3a My3blpbKaMu. Y JUBUTENIbHOE JEJIO: KHCIOTa
y’ke paz0aBiieHa BABOE, BTPOE, a PEaKIHsl BMECTO TOTO UYTOOBI 3aMeIISIThCA, UIET Bee ObIicTpee!

Ecnu BBl cTaBUTE 3TOT OMBIT HA 3aHATUAX KPY)KKA, TO 3aMEHUTE [IMHK MaJIeHbKUM KyCOUKOM
MarHHueBOW CTPYKKU U HIUYEM ee He oOpabarbiBaiite. C pa30aBiIeHHON yKCYCHOM KHCIOTON MarHui
pearupyer elle 3HepruiHee, 4eM LIUHK.

Takoe «uCKIIOUeHNe» U3 MPaBUia CTAHOBUTCS MOHATHBIM, €CJIM €ro XOpouo n3yunTh. Hamm
OTIBIT C YKCYCHOH KHCIIOTOH OOBsCHSETCs cieayoumnM obpazoM. CKOpOCTh, ¢ KOTOPOH LIMHK HITH
MarHuii B3aMMOJICUCTBYIOT C KUCJIOTOH, 3aBUCUT OT KOHLEHTPALMU MOHOB BOAOPOAA B PacTBOpE.
3TH MOHBI 00Pa3yOTCs MPU PaCTBOPEHUHU B Boje JroOoi kucnotel. Ho xorma Boxbl Majo, crnadas
YKCYCHasl KMCJIOTa HaXOAUTCSA B PacTBOpPE MOYTH HCKIIOYUTENBHO B BHUJE HEIUCCOLIMUPOBAHHBIX
mosekyi. [lo mMepe pasbasieHust BOAOW Bce OOJNBIIE MOJIEKYJ YKCYCHOM KHUCIOTHI PACTaiaeTCcsl Ha
WOHBI, U peakuus uaer Ovictpee. Ho ecnm moOaBUTH CIMIIKOM MHOTO BOABL, TO PEAKLUS BHOBb
3aMEUINTCS, YK€ IO APYrod NPUYMHE. W3-3a CHJIBHOTO pa30aBieHHss KOHLIEHTpAIHMs HOHOB
BOJOPOJa OIATh YMeHbILIUTCs. bricTpee Bcero pearupyer ¢ LMHKOM 15 %-Has ykCcycHast KUCJIOTA.

Koneuno, Mbl pa3oOpaim 3TOT ONBIT OTHIOAb HE Pagdl TOTO, YTOOBI MPOCTO IOKA3aTh,
KaKUMH HEOOBIYHBIMHU OBIBAIOT XUMUYECKHE MpeBpalieHus. Mel xoTenn oOpaTUTh Ballle BHUMaHUE
BOT HA YTO: ISl YIPABICHHUS CKOPOCTBIO PEAKLIUU 00s3aTENIbHO HA/lO 3HATh, KaK OHA HIET.

Bcesikas peaxiiyst HAQUMHAETCS C TOTO, YTO MOJIEKYJIbl BEIECTB CTAJIKUBAIOTCS IPYT C APYTOM.
ITocMoTpuM, KaKk HAUMHAETCS PEeaKLMs.

Bo3pMmuTe HE OYEHb IIUPOKYI CTEKISIHHYI TPYOKY IUIMHOM B HECKOJBKO [IE€CSITKOB
CaHTUMETPOB U moadepute K Heil aBe npoOku, C BHYTPEeHHEH CTOPOHBI, OOpaIleHHON K TpyOKe,
BCTaBbTe B 00€ MPOOKU MO HEOOJBIIOMY CTEKJIISITHHOMY CTEPXKEHbKY M HaMOTaiTe Ha HHUX I10
Kycouky  BaTbl. OpmH  Kycouek
CMOUYUTE  HECKOJIbKUMHU  KallJsiMU

KOHLEHTPUPOBAHHOMN COJITHOM
KHUCJIOTEI, Opyrou —
KOHLIEHTPHUPOBAHHbBIM pacTBOpOM

ammuaka. OJHOBpEMEHHO BCTaBbTE
npoOKHu ¢ BaTKaMu B TPYOKy ¢ obenx
KOHLIOB. Uepe3 HECKOJIbKO MUHYT — B
3aBUCHMOCTH OT [UJIMHbI TPYOKH—B
Hel, Ommke K BaTke C COJISTHOM
KUCJIOTOH, TMOSIBUTCA 0Oenoe KOJbLO
xnopuaa ammonnst NH4Cl.

OOblMHO TPU  XHUMHYECKHX
peakuusx CMeChb IMEePEeMELINBAIOT, 4TOObI mporecc mien ObicTpee. Mbl YMBIIIJIEHHO 3TOrO HE
CAeNaNd U He MbITAINCH JaXke MOMOYb MOJIEKyJaM BCTPETUTBbCSI—OHM JIBUTaJIUCh caMU. Takoe
CaMOCTOSITEJIbHOE TIePEIBIDKEHHE MOJIEKYJl B TOW IUTM WHOW cpene HasbBarOT auddysueit.




Hcnapsisack ¢ BaThl, MOJIEKYJIbl 0OOMX BEIIECTB UCIBITHIBATIH MHJUTHAPIbI CTOJKHOBEHUH B CEKYHAY
C MOJIEKyJlaMH BO3AyxXa M APYr ¢ ApyroM. M XOTs CKOpPOCTb MOJIEKYJ OYEHb BEJIHMKA, OHA
UCUHUCIISAIETCS] COTHAMU METPOB B ceKyHAy, npu 0°C 1 HOpMaJBbHOM AaBJIEHUH CBOOOIHBIN MpoOeT,
T. €. PacCTOsiHUE, KOTOPOE YCIIEBAeT MPOWTH MOJIEKYJIa OT OJHOTO CTOJIKHOBEHHs A0 APYroro,
coctaBisieT mis 3Tux Bewects Bcero okono 0,0001 mm. IIo3TOMy-TO aMMMak W XJIOPHUCTBIN
BOIOPON (W3 COJITHOM KHCJIOTBI) TaK MEMJIEHHO IBHUramuch B TpyOke. CTONb kK€ MENJICHHO
pacIpoCTpaHsIeTCs 10 KOMHATE C HETIOBI)KHBIM BO3IyXOM I1axy4dee BEIIEeCTBO.

Ho otuero Oenoe kojipLO MOsiBIIIOCH He mocepenanHe TPyOku? OTTOro, 4To MOJIEKYJIbI
aMMHaKa MeEHbIEe, OHH IMPOABUrarOTCs depe3 Bo3ayx ObicTpee. Ecnmu ke m3 TpyOKH OTKadaTh
BO3AYX, TO MOJIEKYJbl aMMHaKa M XJOPHCTOTO BOAOPONA BCTPETATCS 4epe3 IO CEKyHIbl —
JUTMHA CBOOOIHOTO Mpodera MOJIeKyJ 3HAUUTETBHO YBETHUUTCS.

CoBeTryeM BaM CaMOCTOSTENBHO MPOBECTU HEOOJBIIOE MCCIIENOBAHUE, YTOOBI Y3HATH, KaK
BIUSIIOT Ha Au(Qy3UI0 CUJIbI TSOKECTH W Temnepartypa. s 3Toro pacmonaraiite TpyoOKy
BEPTUKAJbHO M HAKJIOHHO, a TAKXXE€ HarpeBaiiTe OTAETbHbIE €€ 4YacTH (BKJIOYas TO MECTO, TIe
ocenaeT XJOPHUI aMMOHHUs). BeiBobI monpoOyiiTe caenarh caMu.

Ot ra3zos nepeiineM K XuakocTsM. B Hux nuddysus uner eme memiensee. Ilposepum 310
Ha OTIBITE.

Ha rnaakyro 1 9uCTyO CTEKISIHHYIO TUITACTHHKY KaITHUTE PSIOM IO HECKOJIbKY Karelb TpeX
JKUJIKOCTEH: B CepearuHe — BOABL MO OOKaM OT HEe — PAaCTBOPOB COABI M COJITHOM KHCIIOTHL
Kuakoctn 0 Hadana OmbiTa HE JOJDKHBI CONPHUKACATBCS. 3aTeéM OYEeHb OCTOPOXKHO, m3deras
NepeMeIIBaHus], MAJOYKOH COeIMHUTE PacTBOPHI. JlOJIKEH BBIACISATHCS JUOKCU YIIIepoa, HO 3TO
NPOM30MIET He Cpa3dy. A KOraa ra3 Ha4HET BBIACISITBHCS, TO My3bIPbKU €r0 PacrojoXKaTcs BIOJb
IPaHULbL, pa3aenstomeii obnactu nuddy3un KUCIOTH U COBL.

BmecTto compl M KHCIOTBI MOXHO B3SITh 1B JIFOOBIX PACTBOPHUMBIX B BOJZIE BEIIECTBA,
KOTOpBIE NP CMEIIUBAHIH OKPAIIMBAIOTCS WM AA0T OCAAOK. BripodeM, B TaKUX OMBITaX TPYIHO
n30eKaTh IMOTOKOB JKHUAKOCTH, HCKAKAIOLUINX KAPTUHY, IO3TOMY JIy4Il€ CTaBHTb OIBITHl B
3arylieHHbIX pacTBOpax. A 3arymarb UX MOJKHO KEJIATHHOM.

[IpuroroBbTe 4 %-HBIN PACTBOP JKENATUHBI, OMYCTUB €€ B TOPSUYI0 BOAY (HE KUISTHUTH!).
Topsiunii pacTBOp HanelTe B MPOOHPKY U, KOI/a OH OCTBIHET, B LEHTP MPOOHPKU OBICTPO, OJHUM
IBW)KEHUEM, BBEIUTE NHHLIETOM KPUCTAJUIMK IEPMAHTaHaTa Kajus, MEIHOrO Kyrmopoca WU
APYroro SIPKO OKPAIIEHHOTO W PacTBOPUMOrO B BOAE BemiecTBa. IIMHIET cpa3y ke BBIHBTE
OCTOPO’KHBIM, HO OBICTPBIM IIBIDKEHHEM. B TeueHHe HEeCKOJbKMX 4acOB MOXKHO HaONIOIaTh OYEHb
KpacuByr0 KaptuHy aup¢ysun. PacTBopsieMoe BEIECTBO  PaCIpOCTPaHSETCS BO  BCEX
HATIPABJICHUSIX ¢ OTMHAKOBOH CKOPOCTBIO, 00pasyst okpameHHyto chepy.

C 3arymeHHbBIM pacTBOPOM MOJKHO TMOCTaBUTH €Ille OAuWH omnbiT. Hanelite ropsumii
JKEJIATHHOBBIA PacTBOP B /ABE€ NMPOOUpPKH M 100aBbT€ B OAHY HEMHOIO pPacTBOpa INEJIOYH, a B
npyryio — ¢enondranenna. Korna cogep:xumoe npoOUPOK 3aCThIHET, MUHLIETOM OBICTPO BBEAHUTE
B IIGHTP MepBOH MpoOHpKU Kycouek TadneTku QeHondrasenHa, B LEHTP BTOPOH — KOMOK
KaJbLIMHUPOBAHHOH conbl. B obomx ciydasx mOsBUTCS MajMHOBasi Okpacka. Ho 3amersTe: BO
BTOpPOH mpoOHpKe OKpacka pacmpocTpaHsercss ropa3no Obictpee. HOHBI  THOPOKCHIA,
oOpaszoBaBIINecs MPH AUCCOLMUAINU LIENOYH, HAMHOTO MEHBIIE H JIerde CJIOKHOW OpraHHYeCcKOH
MOJIEKYJIbI (peHOoNTaTeHHA, U TIOSTOMY OHU ABWKYTCS B paCTBOpE ObICTpEe.

[lepetinem Terepb K TBEPIABIM BellecTBaM. B peakumsax Mexay HUMU (FITH MEXKIY TBEPIbIM
BEIIIECTBOM C JKHAKOCTBIO JIMOO ra30M) MOJIEKYJIBI MOTYT CTaJKHUBAThCS TOJBKO HA MOBEPXHOCTU.
Uem Ooubliie OBEPXHOCTD pa3zieiia, TeM ObICTpee uaer peakuus. YOenumcs B 3Tom. JKene3o Ha
BO3ayxe He roput. OQHAKO 3TO CIPaBEAJUBO TOJIBKO AJIS JKEJEe3HBIX npenmeroB. Hampumep, y
rBO3/Iell TOBEPXHOCTb CONMPUKOCHOBEHHUsS] C BO3AYXOM HEBENMKA, PEAKUUsl OKHUCICHUS HAET
CJIMIIKOM MeJIeHHO. JKeNe3Hble OMIIIKYA PearupyroT ¢ KUCIOPOJOM HAMHOTO OBICTpee: Ha XOJIOAY
paHblIe TNPEBPAIIAOTCS B PKABYMHY, a B IUIAMEHH MOTYT W 3aroperbcs. Mempuaiiue ke
KPYIIHMHKH CIIOCOOHBI BCIBIXHYTh BOOOIE Oe3 HarpeBaHMs. Takoe »Kesie30 Ha3bIBAIOT MUPO(OPHBIM.
Ero HeBO3MOXXHO HAcTpyraTb JAa)Xe€ CaMblM MEJKHM HAIWIBHUKOM, TaK YTO TMOJYYalOT €ro
XUMHYECKHM ITyTEeM, HalpuMep, pasJiarast CoJib IaBeIeBOH KHUCIOTBI—OKCANIaT JKeye3a.



CwMmeraiiTe BOAHBIE PACTBOPBHI KAaKOH-THOO CONMM ABYXBAJEHTHOIO  JKeJe3a, Hampumep
JKEJIE3HOTO KYNOpoca, W WIABEJIEBOM KHCIOTBI WM €€ pacTBOpUMON conu. JKenTelli ocanok
OKcajlaTta jkeje3a OT(QHUIbTPYHTE W 3alOJHUTE UM MpOoOHpPKy He Oojiee UeM Ha ISITYH 4acTh
obwvema. Harpeiite BemecTBo B IUIAMEHH TOPENKU, MPH 3TOM JEPKUTE MPOOHPKY FOPU3OHTAIBHO
WIA 4YyTh HAKJIOHHO, OTBEPCTHEM BHHM3 M B CTOPOHY OT ce0si. Brimemsromiuecs Karuid BOABI
CHUMaiiTe XryroM (QuubTpoBasbHOW  Oymarm wminu Batoil. Korma okcanar pasjioxkurcss u
NPEBPATUTCS B UEPHBIHA MOPOLIOK, 3aKPONUTE MPOOHPKY U OXIIATNTE €e.

IToHEMHOTY U O4Y€Hb OCTOPOKHO BBICBHINANTE COAEPKUMOE MPOOUPKH HA METAJITHYECKHI
I acOeCTOBBIN JIMCT: MOPOLIOK OyJeT BCIBIXUBATDH SIPKUMHU UCKpaMu. OcobeHHo 3¢pdekreH onbIT
B 3aT€MHEHHOM MOMEIIEHUH.

Baxxnoe nmpenymnpexxaenue: mupodopHOe KeNe30 HeNb3sl XPAaHUTh, 3TO MOXKET MPUBECTH K
noxkapy! I1o OKOHYaHWHU OMbITa MOPOLIOK O0sI3aTENBPHO MPOKAIUTE HA BO3Ayxe win obpadotaiite
KHCJIOTOH, 4TOOBI HE OCTAJIOCh HECTOPEBLINX YaCTULl — OHH MOTYT CAMOBOCIIAMEHUTHCSL.

Janee uccnenyem, Kak BIUSET pa3Mep MOBEPXHOCTH TBEPAOIO BELIECTBA HA CKOPOCTH €ro
peaxkuuu ¢ KUAKOCTbIO. Bo3pbMUTE N1Ba ONMHAKOBBIX KyCOYKa MeJla U OAMH W3 HUX Pa3OTpPUTE B
nopomok. [lomectute oba oOpasima B mpoOMpKU U 3alieliTe OJMHAKOBBIMH OOBEMaMH COJISTHON
KUCJIOTBL. Menkopa3npoOeHHbIH Mell, KaK M CJIE0BAJIO0 OXKHUAATh, PACTBOPHUTCS ropasno ObicTpee.
Eme omuH kycodek Mena TOMecTUTE B MHPOOUPKY ¢ cepHOM kuciaotoil. Hawasmiasicst .Obuio
SHEpruvHasi peakius BCKOPe 3aTHUXaeT, a 3aTeM U BoBce mpekpatiaercs. Otuero xe? Benp cepHas
KHUCJIOTa HE cradee COJISTHOIN...

IIpu peakuuu mena ¢ CoONsTHOM kucnoToi obpasyercs xmopun kanblius CaCly xoTopbiid
JIErKO PacTBOPSIETCS B BOJI€ U HE MELIAET NMPUTOKY K IMOBEPXHOCTH MeJia HOBBIX MOPLMHA KHUCIOTHI.
IIpu B3auMOAEHCTBUH C CEPHOM KHCIOTOM mosy4aercs cynbdar kanbuust CaSO,, a OH O4EHb IIOXO
pacTBOpSETCS B BOJE, OCTAETCSl HA MOBEPXHOCTH Mesa M 3aKkpbiBaeT ee. UtoObl peakmus mormia
Janplile, Haj0 BpeMsl OT BpEMEHHU OYHINATh MOBEPXHOCTh MeJla WM 3apaHee MpPeBpaTUTb €ro B
MOPOLIOK. 3HAHUE TAKUX MOIPOOHOCTEN Ipolecca OUe€Hb BAJKHO Il XUMHUYECKOH TEXHOJIOTHH.

U eme oaun onbiT. CMmelnaiTe B CTyNKE JBa TBEPAbIX BELIECTBA, NAIOIIMX OKpalleHHbIE
MPOAYKTHI peaklUy: HUTPAT CBUHLA U MOAMUI KaJus, *KeJe3HbIH KYNOpoC M KPacCHYI0 KPOBSIHYIO
COJlb, U T. I.— U pa3oTpure cMech nectukom. IlocteneHHo, Mo Mepe pacTUpaHMsl, CMECb HayHET
OKpalllMBaThCs, TaK KaK MOBEPXHOCTb B3aUMOJEHCTBHUS BELIECTB Bce yBenuuuaercs. Eciaum ke
HaJIUTh Ha CMECb HEMHOTO BOJbI, TO Cpa3y IMOSIBUTCSI MHTEHCUBHAs OKpacka — Belb B PacTBOpe
MOJIEKYJIbI TIEPEABUTAIOTCS 3HAUUTEIIBHO JIeTye.

N B 3aknrodyeHue OMNBITOB MO KWUHETHKE ITOCTABUM KOJMUYECTBEHHBIM 3KCIEPHUMEHT;
€IMHCTBEHHBIII MHCTPYMEHT, KOTOPBIH MOHATOOUTCS,— 3TO CEKYHIOMEp MJIM Yachl C CEKYHAHOH
CTPEJIKOM.

[Ipurorosbte 0,5 1 3%-HOTO pacTBOpa CEPHOI KUCIOTH (JINTh KUCJIOTY B BOAY!) U CTOJIBKO
xke 12%-Horo pactBopa THOCYIb(aTa Hatpus. [lepen pacTBopennem Tuocynbdara qodaBbTe B BOAY
HECKOJIBKO KarleJib HalllaThIPHOTO CIHPTA.

Ha nBe umnmuuapudeckue CKISIHKU (CTakaHbI, CTOTKH) BMECTUMOCThIO 100 My HaHecute
MeTKU Ha ypoBHe 50; 25; 12,5 u 37,5 mun, nociaenoBaTeabHO pasaeiss BbiIcOTy nonoiam. [lomerere
CKJISTHKH U HaJIEHTe B HUX JI0 BEPXHUX METOK (50 MJT) MPUTrOTOBJIEHHBIE PACTBOPHI.

OObIuHBIi TOHKHH cTakaH BMeCTUMOCThIO 200 wi 250 MJI MOCTaBbTE HA TEMHYIO OyMary u
BbUIEHiITE B HEro pacTBOp THOCYJNb(ara, a 3areM — KucIOTeL. Cpasy 3amerbTe BpeMs H
nepeMeInnBaiTe CMeCh B TEUEHHE OAHON-IBYX CekyHA. UroObl He pa3duTh CTakaH, Jydlle
MOJIb30BAThCs ACPEBSIHHON Nano4ykod. Kak TOMBKO pacTBOp Ha4HET MyTHETb, 3AMUILINUTE BPEMs,
npolueamee ¢ Hadaia peakuuu. OnbIT yaoOHO MPOBOIUTE BIBOEM: OJIMH CIEIUT 32 YaCaMH, APYTroi
CJIMBAET PacTBOPBI U CUTHAIM3UPYET O IOMYTHEHUH.

BriMoliTe cTakaH W MPOBEIUTE OMBIT €Ile TPHKIBL, PACTBOP THOCYJb(aTa HAIUBANTE B
crakaH o Tperbei (37,5), Bropoii (25) u nepsoii (12,5 M) MeTOK, HONIMBast K&KIBIA pa3 BOAY 11O
BEpXHEro neneHus. KomnecTBO KMCIOTEI BO BCEX OMBITAX OCTAETCS IMOCTOSTHHBIM, B 00LIHil 00bemM
pearupymouiei cmecu Bceraa paseH 100 m.

Tenepp HauepTure rpaduK: Kak 3aBUCHUT CKOPOCTb PEAKIMH OT KOHLEHTPAIUU



tuocyibdara. KoHrentpanuro yaoOHO BBIpa3UTh B MPOU3BOJBHBIX emuHunax: 1, 2, 3 u 4.
Otnoxute nx Ha ocu abcruce. Ho kak moacuuTarh CKOPOCTh peakuu?

Touno 3TO caenaTh HeNb3st XOTsE Obl TOTOMY, YTO MOMEHT MTOMYTHEHUSI MBI OTIPENeNsieM Ha
r7a3, B M3BECTHON Mepe cyObekTHBHO. K TOMy jk€ MOMYTHEHHE IOKa3bIBAa€T TOJIBKO, YTO
MeJbuaiiliie 4acTULbI Cepbl, KOTOpblEe BBIAENAIOTCS B XOJl€ PeakLuu, AOCTUIJIM Takoro pasmepa,
YTO UX MOXKHO 3aMeTuTh. M Bce ke, 32 HEeMMEHHeM JIydllero, NpUMeM Hayajo NMOMyTHEHUs 3a
OKOHYaHHE PEaKLHH (YTO, KCTATH, HE OYeHb JaJeKO OT UCTHHBI). CrenaeM eme OHO AOTYIIEHHUE:
CKOPOCTBb peaknuy OOpaTHO MPOTIOPIMOHANIBHA €€ MPOAOoJLKUTEeNbHOCTH. Ecnm peakmus ma 10

CeKyH, TO OyAeM cuuTaTh, YTO CKOpPOCTh paBHa 0,1. OTI0KHTE CKOPOCTH HA OCH OPJUHAT.

2

YeTblpe ombITa Jajyd 4YeTbIPE TOYKH, MATas — Hayajao koopauHar. Bce maTe Touek
PacCIoJIOKATCA MPUMEPHO Ha OHOU npsiMoil. Ee ypaBHEHUE 3aMUChIBAETCA TaK:
=k [Na28203]

r7e V — 3TO CKOPOCTh PEAKLNHU, KBAIPATHbIE CKOOKH - MPUHITOE B XHMHYECKONH KUHETHUKE
0003HaueHNe KOHIIEHTPALNH, a kK — KOHCTAHTa CKOPOCTH, KOTOPYIO JIETKO HAWTH U3 rpaduka.

Ho cxopocTh peakunu [0JDKHA 3aBHCETh U OT KOHLIEHTPALWU CepHON KUCIOTBL. OcTaBJisis
KOJINYECTBO THOCYJIb(aTa HEU3MEHHBIM U pa30aBIIsis CEPHYIO KHCIIOTY, IPOBEPHTE, KAK N3MEHSETCS
CKOpOCThb peakunu. Kak HM CTpaHHO, OHA HE MEHseTCs !

Taxue ciyyan He penKkOCThb. B Halem OmbITe UAET CIOXKHAS PeakUusi, U €€ IMPOIyKT—Ccepa
BBIJIEJIAICTCS] HE CPa3y MPHU HEMOCPEICTBEHHBIX CTOJIKHOBEHUSIX MOJIEKYJ THOCYJIb(]aTa U KUCIOTHL
U BooOImIE peakuii, re MPOaYKTHI MONYYArOTCs CPa3y, He TaK YK MHOTO.

B CnOXHBIX MOCNEROBATENBHBIX PEAKIMAX KaKas-TO CTagusl TPOTEKAeT MeJICHHee
OCTaJbHBIX. B Hamewm ciydyae — mocnenHss, B KOTopoi u oOpasyercs cepa. IMEHHO ee CKOPOCTh
MBI, TIO CYTH JeJIa, U U3MEPSLTH.

NCKYCCTBEHHOE BOJIOKHO

B nocnennune necstuneruss XMMHYECKHE BOJIOKHA OyKBaJIbHO 3aBoeBain mup. M xots mo-
NPEXKHEMY CEIOT XJIOTIOK U JIEH, Pa3BOIST OBELl M KO3,—JaXe K TPATULHOHHBIM HATypaJbHbIM
BOJIOKHaM JOOABJISIIOT UCKYCCTBEHHBIE M CHHTETHUYECKHE JUI MPUAAHUS IMPOYHOCTH, HAPSAHOCTH,
HECMHMHAEMOCTH U APYTHX MOJE3HbIX CBOMCTB. HakoHel, 11 53KOHOMHH HaTypPaJIbHBIX BOJIOKOH. ..

[IpUroToBUTH CAMOCTOSITENIPHO CaMble PACIIPOCTPAHEHHbIE HbIHE XUMHUYECKHUE BOJIOKHA —
NoJIMaMHUHBIE (THUMA KampoHa) W MoJMdpHUpHBIC (THNA JaBcaHa) OyAeT, MOXKalyH, CIOXKHOBATO.
OctaHoBUM CBOHl BbIOOpP Ha MEAHO-aMMHAYHOM BOJIOKHE. JTO OJHO H3 CaMbIX NEPBBIX
HCKYCCTBEHHBIX BOJIOKOH, CBIPbEM JUISI HErO CIY)KHUT LEJUTI0JIO3a, HAPUMep, U3 ONMUJIOK U IPYTruX
OTXOJOB JIECHOH MPOMBIIIEHHOCTH. MenHOaMMHa4yHOE BOJIOKHO NPHUMEHSIOT U celdac — B
KOBPOTKAYeCTBE, Ha TPHUKOTAXKHBIX (paOpHKax, HO ropasfo pexe, 4eM paHbIle, MOTOMY HTO
MOSIBIJTUCH OOJIee TIPOYHBIE U JemeBble BOJOKHA. OMHAKO AT CAMOCTOSITENIBHOTO 3KCIIEPUMEHTA
ynoOHee 00beKkTa, MOKaIyH, He HAlTH.

HckyccTBeHHBIE BOJIOKHA (POPMYIOT U3 BSI3KMX NPSIIMIBHBIX PAacTBOPOB, MPOAABIUBAS WX
CKBO3b Y3KHE OTBEpCTHs — (uibepsl. IIpu 3TOM pacTBOpEHHast KJIeTUaTKa BBIACISETCS B BHIE
HUTEH. B Hamem ciiyuae OCHOBY pacTBOpa COCTaBJISIET COCAMHEHHE MEAH C aMMUAKOM, UMEOIIee
obmyo dopmyny [Cu(NH3),)(OH),. UroObl NpUrOTOBHTH TaKOW pacTBOp, MPEXKAE BCETO
3amacutech OCHOBHBIM KapOoHatom mernu Cu(OH),COs. Ecnu HeT roToBol COJH, IPUTOTOBLTE €€
NPOCTEHIINM CHOCOOOM — CJIeHTe BOAHBIE PACTBOPHI MEIHOIO KyNopoca M KaJbIMHUPOBAHHON
(cTupanpHOM) conbl, MPOPHIBTPYHTE OCATOK U BBICYIIHUTE €TO0.

B ckisiHKY ¢ y3kuM ropiseimmkoM Hajeite 20 mn 25%-HOro pacrBopa ammuaka (Jrydine
JenaTh STO TOJ TATOW WM Ha CBEXEM BO3AyXe) W A00aBbTe 2 T' OCHOBHOrO KapOOHaTa MeEmH.
3aKkpbIB CKJISIHKY PE3MHOBOW NPOOKOH, B30OoNTaiiTe CMech, YTOOBI MOJYYHJIACh TEMHO-CHHSS
OJTHOPOJHAS JKUAKOCTh. DTO MEAHOAMMHUAYHBIN pacTBOpP. Y HEro €CTh OYeHb BaXKHOE CBOWMCTBO: OH
CNOCOOEH PacTBOPSITH LEIUTOJIO3Y (KJIETYATKY).

K nBym HeOONBIINM CKISIHKaM MOAOEPUTE PE3MHOBBIC MPOOKH M pa3jielTe B 3THU CKISTHKH
TEMHO-CHHHH pacTBOp. B omHy Opocaiite MaleHbKMMHU KyCOYKAMH alTEYHYI0 XJIOMYaTOOYMaKHYIO
BaTy; OPOCHB OUYEPEAHYIO MOPLHUIO BAThl, 3aKPOITE CKISIHKY MPOOKOH M B30OJTANTE CONEPIKUMOE.
Bo BTOpOIi CKIISTHKE TOYHO TaK K€, MAJIEHPKUMH KyCOYKAMH, PACTBOPUTE OENTYI0 MPOMOKATEIbHYIO



wii GUIbTPOBaIbHYI0 Oymary. M B TOM M B APYroM ciy4dae IOJDKHBI ITOJYYUTHCS BSI3KHE
pacTBOpBL, MO TyCTOTE€ HanoMuHawomue cupon. M3 HHUX MOXKHO BBIJENIUTH KIETYATKY,
COCTaBJSIIOIIYI0 OCHOBY BOJIOKHA. UYTOOBI yHOCTOBEPHTHCS B OTOM, HalelTe B CTakaH
pa30aBIeHHBIH YKCYC U MO KarusiM NpuOaBJisiiTe JOOON W3 MPSIWIBHBIX PACTBOPOB. XJIOMbSI
KJIETYaTKU BBIMAAYT B OCAJIOK.

OnHako U3 XJIONbEB NPsDKY He NPUroToBUTH. Kak ske mony4uuts u3 pacrsopa HuUThH? Tak xe,
KaK Ha 3aBOJA€ — MPOJABIMBAsl PAaCTBOP 4Yepe3 y3KO€ OTBEPCTHE, NMPHUYEM B PACTBOP CEPHOU
KHCJIOTBI — B HeM (pUKcHpyeTcs GopMa HUTH.

UToOBI MOCMOTPETh, KaK 3TO MPOUCXOIUT, MOCTaBbTe TaKOH OMBIT: B cTakaH ¢ 10%-HbIM
pPacTBOpPOM CEPHOM KHUCJOTHI KamaTe W3 MNUNETKM MEIHOAMMHUA4YHbIA pacTBOpP BaThl WIIH
npoMoKaTenbHO Oymaru. Yacte pacTBopa OymeT OMyCKaTbCsl Ha IHO, OCTaBIsisl 3a COOOH
Onectsauryro HuTh. llompoOyiiTe yXBaTUTh 3Ty HUTh NMUHIETOM U OCTOPOJKHO BBITSHYTH €€ M3
CTakaHa. JTO U €CTh HacTosllee MeAHOAMMUaYHOe BOJIOKHO. IIpaBaa, HUTH Mosydnsach He OUEHb
posHoil. Ho 310 monpasumo. TOJIBKO CTaBUTH ONBIT HAJO BABOEM: OJUH OyneT GopMOBaTh HUTH, a
OPYroil U3BJIEKATh €€ U3 PacTBOpA.

Urny oT MEOUIMHCKOTO IIMPHLIA BCTABbTE MO BO3MOXKHOCTH TUIOTHEE B PE3UHOBYIO TPYOKY
C TOJCTHIMU CTEHKaMu. B TpyOky HanmeliTe npsauibHBIA pacTBOp, 3aKpoiTe ee MpoOKoH u
MOTPy3UTE UIJy B BAHHOYKY MJIM KKOBETY C PaCTBOPOM CEPHOM KHUCJIOTBEL Bam ToBapwuil IOKEH
CTOSTh C MMUHIETOM HAaroTOBE: BbI OyAeTe CXKUMaTh MMOCTETIEHHO TPYOKY, @ OH MOAXBATUT MUHLETOM
00pa30BaBILIYIOCS HATh U MPOTSIHET €€ Yepe3 pacTBOP, HATUTHIN B BAHHOUKY.

' Takoi OIIBIT rnociie
HeOONBIION TPEHUPOBKH OOBIUHO
ymaercss xopomo. Jlns ymoGctea
nonpoOyiite HaMaTbIBaTh
MOJIY4YCHHYI0 HHUTb Ha KaTyLIKYy.
Bmecto pe3mHOBOH TPyOKHM MOKHO
B3SITh OOJIBIION MITIPUL] MITH CTapbIi
BEJIOCUNIEAHBINA HACOC.

WM BuUCKO3HOE, W alleTaTHOE
BOJIOKHO IOJIy4alOT MPUMEPHO Tak
Ke, TOJIBKO Oepyr  nmpyrue
pacTBOpUTENH AN KjeTd4atku. Bo
BCEX  Cly4yasx €€  MOJIEKYJbl
pacroynaratrotTcsi TakuM o0pasom, uTo

obpas3yercss OpHEHTUPOBAHHAS HUTb.

W3 HuTH, BaMu MOJYYEHHOH, HE COTKAaTh, HABEPHOE, W IUIaTouka. HO MBI K 3TOMy U He
CTPEMWINCh. DTOT pasfie]l KHUTHM HAa3bIBAETCsA, Kak Bbl NMOMHHUTE, «CBOWMH rja3aMmu», a Bbl H
BIIPSIMb YBUAETU COOCTBEHHBIMH TJIa3aMM, KaK W3 HEB3PA4HOH Oymarw, pacTBOPEHHOUW B TEMHO-
CHUHEH KUAKOCTH, MOJyUYUJIaCh KPACUBAs LIEJIKOBAs HUTb.

XUMUYECKHUU CTOPOX
BepxrAd Membpana Bor u mocnenHui OnbIT B Halen
A xkaure. OH, HaBepHOE, HECKOJIBKO
'—} S e CIOKHEE MNPEABbIAYINHUX, IIOTOMY HYTO AJIs1
03-05mM / : HEro TIpHAeTCS CaMOCTOSITETEHO
/ - WU3rOTOBUTh HEOONbIIOW mpudop. Mber
HAa3BAJIH €ro XUMHYECKHUM CTOPOXKEM, a
P o . Oonee  cTporoe ero  Ha3BaHUE «—
' =17 : ﬁ,aq:mo&:e XEMOTPOHHBIA NaTYUK. XEMOTPOHHKA —
/ eKpoyht HOBasi OTpaciib HAyKH, OHA BO3HHUKJIA Ha
B2-3um Hwxrag NEMsPaHa' CTbIKE 3JIEKTPOHHKH M XMMHUHU. B oTnnuue

OT JJICKTPOHUKH OHa M3y4acT NMPOUECCChI B
KUAKOCTH, A€ MNCPEABHUIarOTCA HOHBI Tak Kak HMOHBI HAMHOTO TSDKEJEee SJICKTPOHOB, TO



XEMOTpPOHHBIE TpoLecChl UAYT MemyeHHee. Ho nmameko He Bcerma OBICTpOAEHCTBHE — camoe
riaBHOe. XEMOTPOHHBIE YCTPONCTBA OUYE€Hb HAJEKHBL, MM YK€ CeH4YaCc HaxOAAT MHOTO
MIPUMEHEHUHN.

Pazymeercs, HacTosiMe XeMOTPOHHbIE MPUOOPHI CIOKHBL. K BCe ke BBI MOXETE CHenarh
MOJIeNIb OAHOTO TAaKOTO yCTpoWcTBa — amatumka. [Ipeskae Bcero, JHOOOMBITHO MOCMOTPETh, Kak
paboTaroT XeMOTPOHBL. A BIOOABOK 3TOT AATYMK HABEPHSIKA COCIYXKHUT BaM IOOPYIO CiIykOy.

CHauvana M3roTOBbTE ILWIMHAPHUECKUI Kopryc. Jlydine Bcero ObuIo OBl BBITOUUTH €r0 U3
OprcTeKya Ha TOKAPHOM CTaHKe, HO 3TO He 00s3aTeNbHO, KOPITyC MOXKHO U CKIIEUTh M3 OTIEJbHBIX
TUTACTHHOK OPTCTEKJIa, B 3TOM Ciiydae OH OyIeT mpsMOyrojibHbIM. IIpuMepHBbIid tuamMerp Kpyriioro
kopnyca—40 MM, a BbicoTa okosio 20 MMm. C TOpLOB LMJIMHIApPA HAAO BBITOUWUTH JIBE€ IMOJIOCTH
ryOMHON OKoJIo 5 MM M auameTpoM 30 MM, Tak 4TOOBI MEXIY HHUMH OCTaNach TOJICTOCTEHHAs
nepembruka. HemnmocpencTBeHHO NOA MEPEMBIYKON INPOCBEPIUTE TOPU3OHTAIBHO OTBEPCTHE
IMaMeTpoM 2—3 MM Ui 3aJMBKH 3JIEKTPOJIUTA U MOAOEPUTE K STOMY OTBEPCTHIO IUIOTHYIO
npoOKy. 3aTeM ¢ MPOTUBOIOJIOKHOW CTOPOHBI KOPIIyCa MPOCBEPIIUTE OJHO MOJ APYTHM elle TPH
OTBEPCTUSI AJIST BJEKTPONOB AUAMETPOM UyTh OoJblne MrumMeTpa. LIeHTpanbHBIA 31eKTpon
JOJIKEH HaXOJUTBCS B IIEPEMbIUKE, BEPXHUHN U HIDKHUN — B COOTBETCTBYIOLIUX MOJIOCTSIX.

B kauecTBe 351€KTPOIOB BO3bMUTE TOJICTBIE rprenn 1 HAHrOBBIX KapaHaameil. Te mecta,
rae rpudenn BBIXOAAT U3 KOPIyca, HAAO 3arepMeTH3HpOBAaTh KakUM-1HOO kieeM. Korma kieit
BBICOXHET, B IEPEMBIYKE IPOCBEPJHUTE BEPTUKAJIBHO OYEHb TOHKOE CKBO3HOE OTBEPCTHE
aunamerpoM He Oozee 0,5 mMm. BreiOupast miast Hero mecto, MMeEHTe B BHAY, YTO 3TO OTBEPCTHE
00s13aTeNTIbHO TOJKHO MPOUTH Uepe3 CpeaHull rpudenb-31eKTpo.

ITpubop yxe mouyru roroB. OCTANOCh JIUIIb MPUKIEUTh K HEMY CBEPXY M CHH3Y IO TOHKOM
MeMOpaHe U3 TOro &€ OPreTekia, ToJubko Hebombmon Tonumasl (0,3— 0,5 mm). Tloka npukieiite
TOJIBKO HIDKHIOIO MEMOpaHy.

Teneps 006 snexrposnute. B monoBuHe crakaHa Boae! pactBopute 20—30 r noauna kanms, a
3areM, cjierka MOAOTpeB pacTBop, nodasBpTe Okono | r fioma. Uepes OokoBoe, Oosiee HIMpPOKOE
OTBEPCTHE 3AJICHTE STOT JIEKTPOJUT BHYTPb AATUHKA, B HIDKHIOKO TMOJIOCTD, CIENs 32 TeM, YTOOBI
HE OCTajJOCh BO3AYLIHBIX NY3BIPBKOB. Jlerde BCEro MNpOBECTH 3Ty OMNEPALMI) MEIULMHCKUM
mmnpuneM. Korna 3anosHUTCs U BEPXHSS MOJIOCTh, IPUKIIEHTE BTOPYIO MEMOpPaHy M OKOHYATEIbHO
3arepMeTU3UPYHTE KOPIYC, AJI1 Yero BCTABLTE BO BIIYCKHOE OTBEPCTHE 3apaHee MPUTOTOBJIEHHYIO
npoOKY | TIIATENBHO 3AJICHTE €€ KIIeeM.

XeMOTpOHHBIN 1aTuuK OyaeT paboTaThk OT OaTapeiiku st KapMaHHOTO GoHapuka. Bepxauii
U HWXHUH D3JIEKTPOAbL, HAXOMALIUECS B IOJIOCTH, COEOUHUTE C MOJOXKHUTEJIBbHBIM IOJIOCOM
Oatapefiky, CpemHUH—C OTpULATENbHBIM. B Lemb JKeJaTenbHO BKIIOYUTH PEOCTAT, a TaKKe
BOJIBTMETP U MUKPOAMIIEPMETP, KOTOPBIE, KAK BBl YK€ 3HAETE, MOXKHO 3aMEHUTDb TECTEPOM.

C momoteio peoctara (MM CONMPOTUBIICHNH) YCTAHOBUTE Hanpsikenue npumepro 0,8—0,9
B. MukpoaMmnepMmerp, BKIOYEHHBIH B LENb LEHTPAJIBHOIO 3JIEKTPOJa, mokaxer Tok 200—300
MKA. OcTaBbTe Ileb 3aMKHYTOH 4acOB Ha AECATb-NATHAALATh. TOK MOCTENEHHO MOHU3UTCS N0
10—20 MxA, uto u TpeOyercs. Tenepr naT4uk rotos k padore.

IIpoBepurb, Kak OH OEHCTBYET, MpOLIE BCEr0 Tak: MOAYHTE HAa OOHY M3 MeMOpaH WiIH
KOCHUTECh €€ OCTPUEM MWIOJKA. B TO ke MrHOBEHHE CTpelKa MHUKpOaMIepMeTpa  Pe3KO
OTKJIOHHUTCsST BIpaBo. [l rnaza nBmkeHHe MeMOpaHbl HE3aMETHO, HO JATYUK Ha HEro cpasy
OTpPEarupoBallL

ITosicHuM, nodemy Tak npoucxoauT. Cuna TOKa 3aBUCUT OT TOrO, CKOJIBKO MOAA HaXOAUTCS
BO3JIE€ OTPULATENBHOIO dJeKTpoAa—karona. Ilox nefncTBHeM MOCTOSAHHOIO TOKA MOJ Ha KaTone
BOCCTAHABJIMBAETCSI, IPUHMUMAsI 3JIEKTPOHBL, a HA aHOJE OH BHOBb 0Opa3yeTcst u3 HOHOB. [loaTomy
MOJl Kak OBl MOCTENEHHO IepeKayuBaeTcs OT Karofga K aHoxy. llocnme 3apsimky gaTyuka TOK
MIOHEMHOTY MafaeT, NIOTOMY YTO Y OTPULATENBHOIO 3JIEKTPOA OCTaeTCst Bce Menbuie noaa. Ho kak
TOJIKO BBl UyTb-4yTh, AK€ CIAObIM MPUKOCHOBEHHEM, CABUHYJIN MeMOpaHy, K KaTOAy MOCTYIaeT
IOTIOJIHUTENbHAS, MyCTh U OYeHb HEOOJbINas, MOPUH MOJICKYJ HOJa;, NaTYUMK MCHOBEHHO Ha 3TO
pearupyer: TOK BO3pacTaer.

Taxune xeMOTpOHHBIE TPUOOPHI HA PEIKOCTh YYBCTBUTENBHBI, TIIATEIBHO M3TOTOBJICHHBIE,



OHHM MOTYT WHOTJAa OTpPearupoBaTh OYKBAJbHO HAa CUUTAHHBIE MOJEKYJbl. MX 4yBCTBUTEIBHOCTH
UCTIOJNB3YIOT HAa TMpPaKTHKE — KOrga CUrHain ciad W APYyruMH  Croco0aMH €ro  TPYIHO
3apeructpuposath. [1ogo0OHBIE XEMOTPOHHBIE YCTPOHCTBA MPUMEHSOT, HAIPUMEDP, B MEAMLIMHCKUX
UCCJIENIOBAHUSAX, B TEXHUKe—/AJIA ITOJICYETAa MEJIKUX AEeTaleH, IBIKYIINXCA Ha KOHBEHepe.

A Henp3s U Kak-HUOyAb WCIOJNB30BATh TAKOW NAaTYMK noMa wid B mikosie? KoHeuHo,
MO>KHO. [Touemy OBl HE TIPEBPATUTE €ro B MPHUOOP, KOTOPBIHA OyAeT NMpenynpekaaTb Bac O MPUXOIe
rocta? Jlis 3TOro JaT4MK JOCTaTOYHO IMOCTaBUTHb B JIBEPSAX KBAPTHUPBL, U OH OTKJIMKHETCS, Kak
TOJIBKO FOCTb JOTPOHETCS 0 IBEPH.

Ho, noHsATHO, OMH TakoH HaT4ymK, caMm o cede, Ui STOH LeIH He CIMIIKOM YAOOEH: Hajo
BCE BpeMsl CMOTpPeTh Ha MUKpOaMIEpMEeTp W K[IaTh, MOKAa OTKJIOHUTCA ero crpenka. OIHaKo k
IAaTYNKY MOKHO MPUCMOCOOUTH CHCTEMY CHUTHAJIHM3ALMH — 3BOHOK WM 3JIEKTPUYECKYIO JIAMITY.
Kak 310 caenarh — npuaymaiite caMu UM MOCOBETYHTECH C yUUTENeM (PU3UKH.

Mexay npodyuM, TakOH XEMOTPOHHBIM «CTOPOXK» YHAAETCA HCIOJb30BaTb M OXPaHbI
BaXXHBIX 00BEKTOB, HanpuMep OaHkoB. KOHEUHO, B 3TOM cilydae JaTYMK OTHIOJb HE TOCTEIIPHHMEH
— OH MpeaynpexnaeT o0 ONacHOCTH.

Bot u Bce. Ilocnennss cTpanuna fOYNUTaHa, NOCIEAHUIN OMBIT TOCTABJIEH.

Ho, cobGctBenHo, mnouemy mnocienHuii? Mbl BOBCE HE pPAacCYUTHIBAIM 1aTh BaM
HCYEPINBIBAIOLIEE PYKOBOACTBE IO AOCTYNMHBIM XUMHUYECKHM OKCINEPUMEHTaM, U OYE€Hb MHOIOE
OCTaJIOCh 3a npeaenamu 3Toil kHuru. CylecTByeT Tak MHOTO XMMUYECKUX OIBITOB, YTO BPSAJ JIU
UX MOYKHO coOpaTh B OJHON KHHUTE, Jake ropas3no Oosblieid, yeM 31a. Y Bbl, HECOMHEHHO, CyMeeTe
HANTH OMUCAHMA 3TUX OIBITOB B JKypPHAJaX, B MOMYJSIPHBIX KHUTAX, B Y4€OHUKaX, B MOCOOHSX IO
nadopatopabM paboram. KoHewyHO, ecin BaM NMOHPAaBHJIOCH CTABHTh XUMHUYECKHE SKCIIEPHMEHTHI,
HA YTO MBI OT AYLIH HAJeeMCsl.

A ele Bbl MOXKET€ MPUAYMBIBATH OMBITHI CAMOCTOATENIbHO. B Hadane KHUTM MBI Bac OT
3TOr0 OTrOBAPHUBAJIM, HO TOTAA y BaC He OBLJIO HAaBBIKOB W MPAKTHKH, TEMEPb K€ BBl OCBOWJIH
MHOTHE TEXHMYECKHE INpPHEeMbl U TMO3HAKOMIUINCH C Oe3omacHbIMH criocobamu paboTel. Bce
npeaynpexaeHns—o OecLeIbHOM CIMBAHUM PEAKTUBOB, O YPE3MEPHO OOJBIINX KOJHYECTBAX
pearupyomux BEIEeCTB U O MPOYMX OUTMOKAaX HAYMHAIOLINX XUMHKOB — OCTalOTCA B cuie. U
caMoe TJIaBHOE: HaJ0 YETKO MPEACTAaBIATh cede, KaK UAET PeakLHs, 4TO M MPHU KAKUX yCIOBHSIX
MoJy4aercss B pesyabrare. [as 3TOro mpexae BCero Hano MNO3HAKOMUTbCA ¢ Teopueil. Ilo
IIKOJIBHOMY JIM Y4eOHHKY, 10 OoJiee Cepbe3HOMY PYKOBOZCTBY, IO JKypHAJIBHOW CTaThe. A ere
Jy4lle MOCOBETOBATBCS CO 3HAKOIIUM 4YE€IOBEKOM — C Y4YUTEJIeM XHMHH, C PYKOBOJAUTEJIEM
XUMHYECKOTO KpyxkKa, M TOJIbKO NOTOM aKKypaTHO M HE TOPOISICh CTABUTH OIIBIT.

Bynem cumtarth, YTO BCA 3TAa KHHra — HE COOPHHMK HACTABICHMH IJIsl HAYMHAIOIIMX
XHMHKOB, a IPEANCIOBUE K Oynymeli caMoCcTosATeNnbHOH padoTte. 1 ecim 3TH OMBITEI XOTh B KaKO¥-
TO Mepe MOMOTYT BaM YTBEPAUTHCS B PELICHHH IMOCBSTHTb CeOsl XUMHUH, TO, 3HAYHT, BCE, KTO
TOTOBMJI 3Ty KHUI'Y, CTAPAJIUCh HE 3P,



