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VBiieueHne XWMHEW HAYMHAETCS OOBIYHO C OMNBITOB. ECTh MHOXECTBO TOJIE3HBIX,
MOYYUTENbHBIX M TMPOCTO KPACHUBBIX 3KCHEPUMEHTOB, KOTOPbIE BIIOJIHE HO IUIEYy U IOHBIM
xuMuKaMm. IMEHHO Takue OMBITHI Bbl HalIeTe B 3TOW KHUTE. BOJBIIMHCTBO M3 HUX OBUIO OMHUCAHO
paHee B KypHaie « XUMHUS U )KU3HbY, B pazaene «Kimyo FOHBI XUMHUKY.

OnbITel  TIOO0paHBl TaK, 4YTOOBI 3aMHTEPECOBATH FIOHBIX YHMTATENEH, TOKa3aTb UM
MPUBJIEKATEIbHOCTh XUMHUUYECKOW MAyKW U B TO K€ BpPEMs NPHUBUTh HABBIKK CaAMOCTOATEIbHOMN
paboTtel. Ha3zBanne KHUTHU BHIOPAHO HE CIyYaiHO: BCE TMpE/IaraéMbI€ OMBITHI, €CJIM CTAaBUTh UX IO
omucaHuto, 6e3omacHel. B 3TOM, BTOpoM u3naHuu (mepBoe BBIIIIO B 1978 T.) ydTeHBI COBETHI U
MOXKEJIaHUS YUTaTeNIel: HEKOTOPhIE TJIaBbl YTOUYHEHBI U PACIIUPEHBI, J00ABIEHO HECKOJIBKO HOBBIX
IJ1aB, TPYAHO BOCIIPOU3BOAUMBIE OIBITHI YIIPOUIEHBI UJIK BOBCE UCKIIIOUEHBI.

Knura paccuntana B OCHOBHOM Ha IIKOJBHUKOB, OJTHAKO OHA MOXXET MPHUHECTH TOJIB3Y U
nejaroramM, OCOOCHHO B MPOBEICHUU BHEKIIACCHON PaOOTEHI.
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HPEAUCJIOBUE

B »T0i1 KHHMTe BBl HaiileTe MHOTO XMMHUYECKHX OMBITOB HA pPa3Hbie BKYChl M Pa3INYHON
CJIO’KHOCTH, OT CaMbIX MPOCTHIX, /ISl HOBUYKOB, 0 BECbMa XMUTPOYMHBIX, B pacueTe Ha YMEJIOro
IOHOTO XMMUKA, KOTOPBIN MO/ PYKOBOJICTBOM IIPETO/IaBATEIsI 3aHUMAETCSI B XHUMHUYECKOM KPYXKKE.
[lycTh Bac He CMyIIA€T HHU CJOKHOCTh OJHUX, HU MPOCTOTA APYTUX OIBITOB: BEAb YEM IIUPE
BbIOOpP, T€M Jierye HaWTH OMBITHl cebe Mo cujiaM U Mo CKJIOHHOCTSIM. CoBceM He 00s3aTeinbHO
YHUTATh ATY KHUTY OT KOPKHU J0 KOPKH, U3 HEe MOKHO BBIOPATh TOJIBKO TO, UTO BaC MHTEPECYET.

JIroOble XMMUYECKHE ONBITHI, B TOM YHCI€ W TPUBEICHHBIC 37I€Ch, JIydIlle CTaBUTh B
XUMHUYECKOM Kpykke. KoHewHo, ecnu ObITh aKKypaTHBIM U TOYHBIM, TO M JOMAIITHHE OTMBITHI HE
JaayT moBoja /i BodHeHHH. OJTHAKO B KPY)KKE BaM IOMOTYT pa300paThCsl B CYTH MPOUCXOISIINX
peaxiuii, 0OBACHAT, KaK Jy4Ille U MPOIIE MOCTABUTh IKCIIEPUMEHT, MPEIOCTABIT 000PYIAOBaHHUE U
PEaKTHUBBI.

K coxanenuto, He y BCe€X €CTh BO3MOXKHOCTh 3aHMMAThCsl B KpyXKax. UTO K, U 3TO HE
JIOJDKHO CITY>KUTh TPETSITCTBHEM. MHOTHE OTBITHI MOKHO TIOCTaBUTh M B CKPOMHOM CaMOJEIHHOM
naboparopuu Ha gomMy. O TOM, KaK €€ YCTPOUTh, OYJEeT paccka3zaHO Cpasy K€ MOCIe MPearCIOBUS.
Mpbl O4YeHb NPOCUM BHHUMATENBbHO MPOYECTh ATOT pas3fesl, OCOOEHHO €ero Hayauo, Bcex 0e3
MCKJIIOUEHUSI HAILlIMX YUTATENeH, Jaxke TeX, KTO YK€ UMEeT HEKOTOpbIe HaBbIKU B 3TOM Jiene. U He
TOJIBKO TTIOTOMY, YTO BBI, BIIOJIHE BEPOATHO, HAlJIETE TaM YTO-HUOYIb HOBOE U TOJIE3HOE IS ceOsl,
a ellle ¥ Mo TOM NMPUYUHE, YTO HUKOI/IA HE MOMEIIAET JIMIIHUN pa3 BCIOMHHUTh O TOM, KaK C/IeNaTh
OTBITHI O€30MacHBIMM M JOCTYNMHBIMU. EcCIH Ke BBl TPUCTYMAE€Te K OIBITAaM BIIEPBBIE, TO
MOCTapalTeCh KaK MOXXHO BHUMATEIbHEE MPUCIYIIMBATHCSA KO BCEM HAIIUM COBETAM.

VBiieueHne XUMHEW HaYMHAETCS OOBIYHO C OMBITOB, W HE CIy4ailHO e/1Ba JU HE BCE
3HAMEHUTHIE XMMHKH C JETCTBA JIFOOWIM JKCIEPUMEHTHUPOBAThH C BelecTBOM. Ho HekoTopbie
HAYMHAIONME XUMHUKH TIOYEMY-TO TI0JIaraioT, OyJTO HACTOSIINE OMBITHl — 3TO TPOM U CBEPKaHHUE,
KIyObl JpIMa M €IKHe 3amaxu. BoBce HeT, yBepseM Bac. ECTh MHOXKECTBO OUY€Hb HMHTEPECHBIX
OTIBITOB, HE TasMIMX B ce0€ HUKAKOW Yrpo3bl, HO OT TOTO HE MEHEE MOyYHUTEIbHBIX M KPACHBBIX.
Ecnmu Bamm pomutenu 0OECTIOKOEHBI MPEACTOSANIMMH XHUMHUYECKUMHU 3aHITHSIMH, TO JalTe UM
MPOYHUCTH CAEAYIONMYIO (Ppasy, KOTOPYIO MBI CIIEIIUATFHO HAYHEM C KPaCHOW CTPOKH.

Ecnu ctaBUTH ONBITHI, TOMEIIEHHBIE B 3TOM KHHMI€, UMEHHO TaK, KaK Mbl COBETYEM, TO
B3PBIBOB HUKOT/a HE OyIeT.

Ho — emie u emie pa3 — mpeanoyTUTENIbHEE 3aHUMAThCSl XMMUEW HE JIoMa, a B KPYXKKE.
Bonee Toro, HEKOTOpBIE OMBITHI BOOOIE HE YIAETCA MOCTaBUThH JIOMa — HE CTOJIBKO Ja)Ke H3-3a
CJI0’KHOCTH 3KCHEPUMEHTA, CKOJIbKO M3-32 OTCYTCTBUSI B JOMAIIIHUX YCJIOBHUSIX HY>KHBIX PEaKTHBOB
1 mpubopoB. Ho eciu y» ONBIT IPUTOEH IS JOMAITHEH 1abopaTOpru, MBI IIOCTapaeMcs clieaTh



TaK, 4YTOOBl MOXHO OBLIO OOOMTHCH MOAPYYHBIMHM CPEICTBAMU M TEMH BELIECTBAMH, KOTOPHIE
MOKHO KyIHUTh B alTe€Ke WJIM B XO3AWCTBEHHOM MarasuHe. A HEKOTOPbIE OIBITHI HACTOJBKO
IPOCTBI, YTO WX MOTYT IOCTABUThH IOHBIE JIOOUTENIM XMMHUH, €llle He HayaBIIME U3y4yaTb B ILKOJIE
3Ty 3aMeYaTebHYyI0 HAyKy.

Hapnesich, yTO HamM OMbITH OyIyT CTAaBUTH IOHBIE XUMHUKHU M3 Pa3HBIX KJIACCOB M C Pa3HOM
MOJrOTOBKOM, Mbl HE CTajld, KaK 3TO MPHUHATO B Yy4eOHUKax, MPUBOJIUTH B KaXKIOM Ciydae
YPaBHEHHUs PEaKLUil, a OrPaHUYMWINCH TOJIBKO YIIOMHUHAHHEM BEILECTB, KOTOPHIE IOJIY4arOTCs B,
pe3ynpTaTe TOH WM MHOW peaklMU. ITO JAaCT BO3MOXHOCTH JIETKO YUTaTh TEKCT U TE€M, JJi KOTO
CIIOXKHBIE XHMHUYECKHE YPABHEHMsI OCTAlOTCS IOKa TallHOM 3a CEeMbl0 InedarsiMu. A
CTapUIEKIACCHUKH, €CIM MX 3auHTepecyeT TOYHas XMMHMYEecCKas 3aluCh PeakIiH, BCErJa CMOTYT
HAlTH COOTBETCTBYIOIME ypaBHEHHUs B yueOHHMKaX W mocoOusx. UToObl TakOH MOUCK OOJIETYUTH,
MBI BpeMs OT BpeMeHH OyaeM mucath GOopMysbl UCXOIHBIX WM O0pa3yIOLIUXCS B XOJ€ PEaKIUU
BELIECTB.

OTa KHUTa COCTOMT M3 ILECTH paslienoB, B mepBoM — mnpeaBapuTeibHbIE COBETHI U
HACTaBJICHUs, KaK YCTPOUTH CBOIO JJAOOPATOPHIO, @ B OCTAJIbHBIX — COOCTBEHHO OMBITHL. YTOOBI
00JIErYUTh MOMCK 3KCIEPUMEHTOB U OTAEIUTH OJHY CEpHUIO OIMBITOB OT APYroM, KaXKAbId pazjen
pa3ouT, B CBOIO Ouepellb, Ha IaBbl. MIHOTa, YTOOBI HE MOBTOPATHCS, MBI Oy/leM OTChIIATh Bac K
rJ1aBe, B KOTOPOM YK€ YNOMMHAJINCh MHTEPECYIONIME HAC BEIIECTBA, PEAKIIMHU U MPHUEMBbI PaOOTHI:
MOJIB3YACh OTJIaBJICHUEM, BBl 0€3 TPy/la OTHILIETE HYKHBIE CBEICHHS.

U nocnennee, o yeM 00sA3aTeIbHO HAAO CKa3aTh B MPEIUCIOBUU. B HaydHO-mOmyasipHOM
KypHaie «XuMHs U Ku3Hb» ecTh pazaen «Kmy0 FOublil xumuk», a B HeM pyOpHKa C TeM XKe
Ha3BaHWEM, 4YTO M 3Ta KHura. Kak HeTpynHO jgorajgaThCsi, B KHUT€ COOpaHbl OIBITHI
IPEUMYIIIECTBEHHO U3 3TOH pyOpHKH.

CoBeryeM BaMm, KOI'/ia Bbl HCUEPIIAETE OIBITHI U3 ATOM KHUTH, 3arJIsI/IbIBAaTh B )KypHaJI: OUYTH
B Ka)KZI0M HOMEpE BbI HalJIeTe SKCIIEPUMEHT, KOTOPBIH JTI0O0OMBITHO Oy/IeT MOCTaBUTh B JIOMAITHEH
71ab0paToOpUn WM B XUMHUUECKOM KPYXKKE.

W HakoHel, Ha30BeM JIF0JIei, KOTOPbIE ONMCAIH T€ OIBITHI, YTO Bbl BOT-BOT Oy/JI€TE€ CTABUTh:
I'. A. banyesa, H. B. boBun, 0. U. BynasuH, 0. B. Bnacenko, H. ®@. I'puneBa, M. A. I'ypeBuy, B.
E. Xsupbauc, B. WU. 3yopuukwuii, 0. A. Koiinan, H. H. Kpacukos, 1. A. Jleencon, I'. B.
Jlucnukun, 0. I'. Opmuk, H. A. IlapassH, B. A. [Tuenun, B. U. Cadonos, K. U. CeBactbsiHOBa, B.
@, CkobeneB, A. M. Cxynauu. ABTop (1, OyneM HaleaTbCs, BbI TOXKeE) OnaroJaputr UX OT Bcei
JTyLIH.

OtnenbHO M 0CO0O aBTOP BBIpAKAET IPHU3HATENBHOCTh BCEM, KTO CHOCOOCTBOBA
MOSIBJICHHIO Ha CBET 3TOT0, BTOPOTO HM3JAaHUS KHUTH, U TNPEXJE BCErO—IIOKTOPAM XHUMHUYECKUX
Hayk M. I'. Tonbndensay, I1. B. Koznosy, I'. B. Jlucuukuny, kaHaugaty Xummueckux Hayk M. A.
Jleencony.
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JOMAUIHAS IABOPATOPU A

OueHp mpocuM Bac MPOYECTh 3TOT pa3leN Jake B TOM
CITydae, €ClIi BBl COOMPAETECh CTABUTH OMBITHI HE JI0MA, a B IIKOJIE,
—1;-_-‘_'7—1—7 788 Ha CTAHIMM IOHBIX TEXHMKOB WM, CKaxkeM, B Jlome nmuonepos. Bo-
IO =~ WO TIepBBIX, MOXKET OBITh, PUTOAATCS HEKOTOPBIE TPOCTHIE COBETHI IO
3 UCTOJIb30BAaHUIO JJISl DKCIEPUMEHTa MOAPYYHBIX, CPEACTB. A BO-
BTOPBIX, YTO €IIe BaKHEe, MBI HaYHEeM OTy TJaBy C
NpeaynpexaeHuil 1 HalOMUHAHUM, KOTOpbIe 0053aTEeNbHBI IS BCEX
IOHBIX XMMHKOB, T OBl OHM HU CTaBWJIM SKCIIEPHUMEHTHI M KaKUMH Obl MHOTOOTIBITHBIME CeOsl HU
CUHTAIIH.

Bot cemp Hammx oOs3aTenbHBIX ycnoBuil. IlepBoe M riiaBHoe ycJIOBHe: CTPOrO M TOYHO
coluro1aiiTe Bce HAIM PEKOMEH 1Al

Bb1, HaBepHOE, 3HAETE, YTO OJHA W Ta KE XUMHUYECKAsl pPeakIys MOKET UATH T0-pa3HOMY,
€ClIi M3MEHUThb YCJOBUs omblTa. Hampumep, ecinu NHOBBICUTH TeMIepaTypy, WM J100aBUTH B




npoOMpKY Kakoe-TubO BeHecTBO, WM J00aBIsATh BEIIECTBA B HHOH, 4YeM YKasaHo,
nocaen0BaTebHOCTH. OT 3TOr0 MBI Bac M MPEIOCTeperaeM: HET TapaHTHUH, YTO PEaKIUs MMOUIeT
Tak, Kak BBl IIpenonaraere. BoT caMblii mpocToil mpumep.

Bo3M0HO, BaM M3BECTHO, YTO TPU pa30aBIICHHs CEPHOW KUCIIOTHI BCET/a JHIOT MEIJICHHO
¥ TIOHEMHOTY KHUCJIOTY B BOJY, OCTOpOXHO TepemerinBas pactop. (Iloxkanyiicta, 3amoMHUTE 3TO
MpaBUJIO pa3 M HABCET/la, M HA B KOEM cllydae He moctynaiTe Hao0opoT.) Ho, ka3zanock Obl, kKakas
pasHuIla, 4To K yeMy 100aBIsATh? Y BCeX XUMUYECKUX MPABUII €CTh TTTyOOKHI CMBICI.

B 4ewm jxe mpuunHa KIMEHHO TaKOTO MOPSIKa CMEITMBAHKS CEPHON KHCIIOTHI C BOOI0?

[Ipu TakoM CMeIIMBaHHMU BBIAENSAETCS MHOro Teruia. Kucimora ropa3no Tskenee BOABI, H
KOTJ]a €€ BIMBAIOT MOHEMHOTY B COCYIl C BOJIOW, KHCIIOTa cpa3y OITyCKaeTCsl, W TpaHUIla, TIe
BBIJIETISIETCSl  TEIUIO, OKa3bIBaeTCs TIyOOKo Mo Bomoil. CMech HarpeBaeTcsi IMOCTENEHHO U
paBHOMEPHO, CJIOBHO Ha FOpS['—IGﬁ mTe. A eciau IUTh JICTKYIO BOOY B TSXKCIIYHO KHCJIOTY, TO BOJA
pacTtedyeTcs TOHKUM CJIO€M IO MOBEPXHOCTH, Cpa3y K€ HarpeeTcsl U MPEeBPaTUTCS B map — OyaTO
BOJIy BBUIWJIM Ha PAaCKaJICHHYIO CKOBOPOJKY. Ilap 3aXBaTuUT OpBI3TH KHUCIOTHI, OHH MOTYT ITONACTh
Ha OJISKIY M Ha KOXY, BBI3BaTh 0KOTH, MOBPEAUTH Ii1a3a. BOT Takue MOTYT OBITh IOCTEACTBUS OT
HECOOITIOZICHNS IPOCTOTO XUMHYECKOTO TIPaBUIIA.

W B aTOM ciydae, U BO BCEX OCTaIbHBIX — TMOXKANyWCTa, CIEIyHTe HAIUM COBETaM
HEYKOCHUTEIBHO!

BTtopoe ycjioBue: HUKOTIa HE CMEIIMBANTE IBA PEaKTUBA, MPOCTO YTOOBI IIOCMOTPEThH, YTO
nonyuntcsi. He Bceraa moirygaercst XOpo1o.

CoBceM Jipyroe J1eo, eciau Bbl TOYHO 3HAEeTe, 4TO 00pa3yeTcs B pe3yNbTaTe PEakiuu U KakK
oHa ujeT. CkaxeM, eCiIH BBl y)Ke TMTPOXO WA PEAKITHIO B IITKOJIC U COBEPIIICHHO YBEPEHBI, YTO OIBIT
6e3omaced. Ho u B aToM cryyae OepuTe MUHHUMAIbHO HEOOXOAMMBIE KOJWYEeCTBa BemiecTB. He
CTaKaHbl W JaX€ HC CTOJIOBBIC JIOKKH, a 6YKBaJ'IBHO rpaMMbl HJIKM OaXXKE OOJW I'paMMma. YT00E5I
HAOMIOIaTh XOJ] PEaKIMH, JTOTO BIOJIHE JOCTaTOYHO. S1 make eciaw BaM HYXHO TIOTYYHUThH
CaMOCTOATCIIbHO 3aMCTHOC KOJIMYUCCTBO BEIIECTBA, MPCKAC ITOCTABbTE HpI/IKI/I)IO'-IHIﬂﬁ OIIBIT, 4TOOBI
MO3HAKOMHTHCS C TOHKOCTSIMU PEAKITHH.

Tperbe ycjiOBHE: HE WCIOJB3YWTE ISl ONBITOB MOCYAY, M3 KOTOpOoW ensT. JlJisi ombITOB
HY)KHA CBOsI, OTAeNbHAs nmocyna. M Hu B koeM ciiydae He mpoOyiTe BellecTBa Ha BKyC (KpoMe Tex
CJIy4acB, KOra B OIMMCAHWH OIIBITA IMPAMO CKa3aHO, YTO MPOAYKT MOXHO HOHpO6OBaTB).

YeTBepToOE yCI10BHE: XPAHUTE PEAKTHBBI B OTJICIBHBIX CKIISTHKAX WA KOpoOkax. UToObI He
OBLIO IMyTaHHIBI, HaKJIEUTE DTUKETKH U HAITUIIHUTEC, YTO HAXOAUTCA BHYTPH. Ecmu npemnapar BaM
Oonbpllle HE HYKEH (WM €CIIM OMBIT 3aKOHYEH, a MPOAYKTHl PEaKIHH BaM HU K 4YeMy), TO
HEMCIJICHHO BBI6POCI)TG HCHYXHBIC BCIICCTBA — TaK CHOKOﬁHeC, W IMyTaHUIBI HE 6y21€T.

IIaToe ycjioBUe: HE OCTaBISHTE TPSA3HON MoCynbl. Bo-mepBhix, ee OyaeT MOTOM TPYIHO
OTMBITh, MOXKCET 6I)ITI), MNpuACTCA JAaXKe BBI6paCBIBaTI). BO-BTOpI)IX, HCKOTOPBLIC BCIICCTBA
OKHUCJIIIOTCSI Ha BO3AYXE, PEAKIIMH MEXAY HHUMH MOTYT MPOJOJIKATHCS U TOCTE TOTO, KaK OIBIT
3aKOHYCH, U B PE3YJIbTATC TaKUX peaKum‘fI MOXKET MOJYUYHUTHECA HEUTO TAKO€, HA YTO MBI C BaMH HE
paccuuThiBasid. CI0BOM, IMOCIE KaKOTO OMBITA MOWTE TIOCYY Cpa3y U TIIATENIBHO.

Mexny npouyMM, KOrja YUCTO, TO M paboTaTh HpUSTHEE, W CTaplIde Jydie OyayT
OTHOCHUTHCS K BaIlIMM 3aHATUSAM. [la U BOOOIIe HKCIIEPUMEHTATOP TOJIBKO TOT/Ia IOCTUTAeT ycIiexa,
KOT/1a paboTaeT aKKypaTHO.

IIlecToe YyciaoBHe: HUKOT/a HE OEpUTe pEaKTHBBl pPyKaMH, HE HAKJIOHAWTECh Hal
CKIIJHKaMM, B KOTOPBIX HAYT pC€aKOuHu, HE HIOXaWTe BCIIIECTBA C €AKHM 3aIlaxoM. BeperI/ITe u
OJIeXKIY, M KOXKY, U MPEXKIE BCETrO Tia3za OT OpPBI3T M KPYMHHOK. DTO YCJIOBHE KOPOTKO MOXKHO
chopmynupoBaTh Tak: OybTE BCET/Ia OCTOPOKHBI!

W nakoHel, caMoe MocieaHee, cebMoe yCJI0OBHE, KOTOPOE Bbl 00s3aHBI BBIMOIHSITH, €CIH
XOTHUTE CTaTh HACTOSIIMNMH KCIIEPUMEHTATOPAMHU: MIPUCTYNAiTe K paboTe TOIBKO MOCIE TOTO, KaK
BaM OyIyT SICHBI Bce Bamiu JeicTBus. Ele m0 Hadana paOOThl BHUMATENHHO MPOUYTUTE OMUCAHUE
OTbITa OT Havaja J0 KOHIA. 3allUIIUTe BCE, YTO BaM MOXKET MOHATOOUTHCS: TOCY/a, PEaKTUBBI,
MITaTUB, JEPKAIKH U TOMY MOAOOHOE, BIUIOTh A0 TPSMNKHU. Pa3znoxkuTe ux Ha paboueM MecTe Tak,
yTOOBI BCE OBLIO MO pyKOH. M TOJIBKO MOCe TaKoW MOATOTOBKH MPUCTYHATE K padoTe.



Moxet ObITh, BBl Ja)K€ HE MpejacTaBiseTe cede, HACKOIbKO BaXKEH 3TOT MOCIEIHUI COBET.
Ecmu BBI Oynere eMy clieoBaTh, 9TO W30aBUT Bac OT CyMaTOXH W HemopazymeHuit. IlpencraBpre
ce0e, YTO BbI NPUCTYIHIIU K OINBITY 0€3 MOJArOTOBKH, €1Ba PacKpbiB KHUTY. Hamucano: «Haneiire B
OyTBUIKY pa30aBiIeHHON YKCYCHOW KHUCIOTHI U OpOChTE KycoueKk Cyiab(puTa HaTpus, 3aBEPHYTOrO B
¢ubTpoBaNIbHYI0 OymMary». OTo, MOJIOXKHUM, BbI cliesaeTe 0e3 TpyJa, ecild TOJBKO BTOPOISX, B
nmouckax (UIbTPOBATILHON OyMaru, He OMpOKUHETEe OYTBHUIKY C YKcycoMm. Hawamack peakius, crai
BBIJICJIATHCS T'a3. A BBl TEM BPEMEHEM UUTAETe: «3aKpoiiTe OyThUIKY MpOOKOI ¢ OTBOIHON TpyOKOH
U TIPOITyCTUTE Ta3 depe3 pacTBOp IepMaHTraHata Kamus». [loka BBl OymeTe WCKaTh TMPOOKY,
noaoupate K Heil TpyOKy M JOCTaBaTh W3 JIOMAIIHEW anTedyKH MAapraHIlOBKY — MOXXETEe ObITbh
yYBEpEeHBI, peaknus B OYTBUIKE JaBHO 3aKOHYHTCS, U BCE TPHUACTCS HAYMHATH CHavajga, A d4TO
CTOMJIO MPOYECTh 3apaHee U MPUTOTOBUTH BCE 3arojis...

Ecnmu BBI yke HEIJIOXO 3HaeTe XWMHIO, TO JJISi TOYHOTO BBIMONHEHHS JTOTO XK€ YCIOBHS
OYEHb T0JIE3HO OYyJeT 3amucaTh YpaBHEHHs pEakiHii, IPOTEKAIOIUX B XOJE OINbITA, BEIBEPUTH UX
110 aBTOPUTETHBIM KHUTAM WJIA CIIPABHUTHLCS y 3HAIOMINX JIIOJIEH, CKaKeM, Y YUUTeNsT XUMHUH. Toraa
BCE BalllM JICHCTBUS CTaHYT BaM sICHEE M, MOXET ObITb, BbI CMOXETE€ HECKOJBKO BUIOM3MEHHUTH
OTIBIT, PAaCIIUPUTH €ro paMku. Ho, mOBTOpsieM, TONBKO MPH TIOJTHON YBEPEHHOCTH B TOM, YTO OIIBIT
MOWJIET TakK, KaK BBl OXKHUJIAETE,

U BceM 1OHBIM XMMHUKaM, HE3aBHCUMO OT MX MOJTOTOBKH H OTBITA, HACTOSATEILHO COBETYEM
3aBeCTH JabopaTOpHbIA KypHan. Hacrosmuii XuMHuK 00s3aTelbHO 3alUChIBAET B J1a0OpATOPHBIM
KypHalI TUTaH paboThl, CIUCOK PEAKTHBOB, MOPSAIOK JCWCTBUH, 3apHCOBBIBACT MPHOOP W
NepeunciIsieT, U3 Kakux Jetaned mpubop coctour. OH 3aHOCUT B KypHal YCIIOBHS OIIBITa,
YpaBHEHHS PEaKIMid, MOJCUYUTHIBAET, CKOJIBKO HAIO BEIIECTB JUIS OMBITA. A TIOTOM 3aIlTUCHIBAET
CBOM HAOJIOICHUS U JIENIAeT U3 HUX BBIBOIBI.

YtoObl BaM OBLIO MOHSTHEE, KaK HAJI0 BECTH JJaOOPATOPHBII JKypHal, (a8 3TO, KCTaTH, MOXKET

ObITh OOBIYHAS TETpaab), MBI

Pl W&L 79862, NPUBOMM  JUIS  WILTFOCTPALUH

3alUCb U3  TaKOIO  JKYypHAJIa.

Crectrie. A 13 Pasymeercs, »To0 He obpasen,
2{&46 Orere ! i( W ClIeIOBaTh €My B TOYHOCTU HE
M e‘m“wfa‘#‘”f 00s13aTeTbHO; BEIUTE 3alUCH TaK,

MW FHcycHon ”W 'f %mm Kak BaM yjo0Hee M IpHUBHIYHEE.
Mf«% o 0\“5?? % M? .«j(” ) Ho nmerts nepen rmazamu npumep

3aITMCH HE ITOMEIIIAET. ..
cecik” 19862,
Ecnu Bamm wHaOmroneHust
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pasMepsl U 4acTh ONBITOB MPUILIOCH OB U3 Hee yOpaTh. A Kak pa3 3TOr0 HaM M HE XOTEJIOCh Obl
JienaTh.

Tenepsp, nocne NpeaBapUTEIbHBIX 3aMEYaHUN, K KOTOPBIM Bbl, KOHEYHO )K€, OTHECIUCH CO
BCEH CEPhE3HOCTHIO, MOpa MEPEXOAUTh K YCTPOMCTBY CBOEH, HAa MEPBBIX MOpaxX OYEHb CKPOMHOM,
nabopaTopuu.

To, yem BaMm mpujeTCs ceiiuac 3aHUMAThCS, HE TaK UHTEPECHO, KaK CTABUThH OMBITHI, OJHAKO
HeoOxonuMo. Brpouem, m o6opynoBaHHe COOCTBEHHOW J1abOpaTOpUH, €CIIM B3AThCS 3a HETO
BCEPhE3, TOXKE MOYUUTENLHOE 3aHITHE.

Ecnu nipu croBe «iabopatopus» Bbl IPeACTaBMIIN ce€0€ MPOCTOPHYIO KOMHATY € BBITSKHBIM
mkapoM, CTEKISSHHBIMM MNpuOOpamu, MeyaMHd, HacocaMd U BbICOYEHHBIMHU HIKadaMu, JOBEPXY
HaOUTBHIMU TIOCYJIOW U peaKTHBaMHU,— TO Bbl B JIAHHOM cilyyae owmuoiuch. Peub uaer o6 yroske
KOMHAaTbhl, HE00S3aTENbHO KON, B KOTOPOM MOKHO MOCTaBUTh HEOOJIBIION CTONHMK U MOBECUTh
HaJl HUM noaKy. Ho mpexrie yem ycTpauBaTh J1abOpaTOpHIO, BEIIIOJHUTE J1Ba TpeOoBanus. Ilepoe:
TOYHO peIIuTe i ceOsl, XOTUTE JIU Bbl CEPhE3HO 3aHUMAThCSI XUMUUYECKHUMHU OIIBITAMU, XBATUT JIU Y
Bac TEPIIEHUS TUIATEIBHO X CTaBUTh, HE CMYIIAET JIM Bac MOATOTOBKA K OIBITAM M TAKHE CKy4YHBIE
3aHATHSA, KaKk yOOpKa M MbIThe Tps3HON mocyAbl. Eciau Bel CO3HATENBHO HJIETE HA BCE 3TO, TO
ocraeTcs BTOpoe TpeOOBaHHUE: MOJYYHUTh corjacue crapiux. byneM HajesTbes, 4TO Balla TBepAas
yOeXA€HHOCTh BO3BIMEET JICHCTBUE.

Haunewm c ycrpoiicTBa pabouero mecra.

Pabouuii cTON KenmaTeJbHO IOCTaBUTh MOOJIMKE K OKHY, 4YTOOBI OCBEIEHUE ObLIO
XOpOIIUM; K TOMY K€, €Clii paboTaTh BO3JiE€ OKHA, TO JIerue MpOoBeTpuBaTh nomenienue. Ecou y
OKHAa MecTa HeT, 1103a00ThTech 00 AJIEKTPUUECKOM OCBEIleHUHU. B mobom ciiyyae umeiite B BUY,
YTO HEJIb3s1 CTABUTH OMBITHI B ITOJyTEMHOM IIOMEUICHUH !

Kak Obl akkypaTHO BBl HH pabOTanyM, Ha CTOJ MOTYT TOIMACTh OpPBI3TU PACTBOPOB,
IpOCHINAThCs MOPOIIKH. Bo u3bexkaHne HeNpUATHOCTEH, YTOOBI yOepeub CTOJ, MOJIOKUTE Ha HETO
JUCT JIMHOJIEYMa, WIN TOJICTYIO (haHepy, WM MpPecCOBaHHBIA KapTOH. B kpaliHeM ciyyae MOXKHO
000iTHCh M 0OBIYHOM KIIESHKOU MO0 MOJUITUIICHOBOH IJIEHKOMW. Ecau cTon HE OT/aH MOJHOCTHIO
B Ballle paclopshKEHHe, CJeNIaTh 3TO COBEPIIEHHO HeoOxoaumMo. B1ob6aBok He moMemniaeT NoCTaBUTh
Ha CTOJ €Ile M MOJJOH — HampuMep, OosblIylo (GoTorpaduyeckyro KIOBETY, KOTOPYIO JIETKO
MO3KHO BBIMBITH I1OCJIE€ OMBITa. MEXIy MpOoYrM, U CTOJ Hociae paboThl HY’KHO MPOTEPETh BIAKHOM
TPSIMKOM, a 3aTEM BBITEPETH HACYXO.

Ouenpb y100HO, €CiIM HaJ CTOJIOM MOKHO MOBECHUTH MOJIKY MU IIKa(QUuK U Jep>KaTh B HUX
BCE HEOOXOoauMoe sl onbIToB. Eciu jke 3TO HEBBINOJIHMMO, TO BCE PABHO JIEPXKHUTE IMOCYNy H
peaKTHBBI B OJJHOM MecTe, HeJJaJieKo OT pabodero croja. Hu B koem ciaydyae He pa3zOpackiBaiiTe ux

o KoMHare!

] O63aBeaurecs, noKanyicra,
IUIOTHBIM ~ ()apTyKOM, JIydIlle BCEro
kineeHuyateiM. Ham mnpuzaercs wuHoOrma
UMETh JAEN0 C €IKUMH BEIECTBAMH, U
bapTyK NpeJoXpaHuT Bamry onaexay. B
anTeKe WM XO3SMCTBEHHOM MarasuHe
KyIUTe Mapy PEe3UHOBBIX IEPYATOK —
MIPUTOATCS U1 HEKOTOPBIX OIIBITOB.

Tenepp TOrOBOpUM O TIOCYIIE.
Koneuno, myume Bcero Obuto OBl
003aBeCTHCh HACTOSUIMMH MPOOUpPKaMHU,
KOJIOAMM, XUMHUYECKUMH CTakaHaMU MU
TaraMy. OIHAKO JaJIeKO He Bcerga dTo
BbINIOJIHMMO. HO BBIXOA M3 NOJIOKEHUS
HalieTcs: HaJA0 HCIOJIb30BAaTh TO, YTO
€CTh 101 PYKOM.

[Ipo6upxu pole BCETO
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3aMEHUTh TOHKOCTEHHBIMU CTEKJISHHBIMH aMIyjidaMu Hu3-mofa TabieTok. [lockoiabKy AHO Yy HHX
IUIOCKOE, HarpeBaTh UX Ha OTKPBITOM IJIAMEHH HEJb3s, @ BOT BOJSHYIO OaHIO OHHM BBIAECPKHUBAIOT.
JUis mpoBeleHUs OMNBITOB M JUISI XPaHEHHWsS BELIECTB TOJATCS Takxke (QIAKOHUYUKU U3-TI0J
NEHUIWUINHA, CTPENTOMUIIMHA W JIpYyrux JjekapctB. Ha mepBbIx mopax moHagoOuTcs He Oosee
JIECATH TaKHX CaMO/IEIbHBIX IPOOUPOK.

Wnorga npoOupKU NPUXOTUTCS HAarpeBaTh, M, KOHEYHO, MX IMPHU STOM HENb3s AepiKaTb
roJbIMH pyKamu. Jlyuiero nepratesst i IpoOHPOK, YeM JepeBsiHHas OenbeBasi MpUILIEIKa, HaMm,
noxkainyd, He HauTH. [lng ynoOcTBa MpHILENKY MOXHO Y/UIMHUTH, IPUKPENUB K OJHON W3 ee
pPa3BUJIOK MAJOYKy WJIA KYyCOK TOJCTOM IHMPOBOJOKH. M3 TOJICTONW MSATKOW INPOBOJIOKH HETPYIHO
cenaTh JepKaTellb, HO He 3a0y/bTe HaJleTh Ha TOT KOHEll, 32 KOTOPhIi Bbl OyaeTe OpaThCsl pyKoid,
KYCOK PE3MHOBOTO IIJIaHTa I 0OMOTaNTE €ro N30JIAIUOHHON JIEHTOH.

CreunanbHbIi MTATUB JJs1 OOJBIIMHCTBA OMNBITOB HE TpeOyeTcsi, HO MOJIE3HO CJeNaTh
IITaTUB-TIO/ICTABKY JIJIsl IPOOUPOK, YTOOBI HE JepkKaTh UX J0JT0 B pykax. Camblil IpOCTOM ITAaTHUB
— 3TO OPYCOK, B KOTOPOM MPOCBEPIICHBI (HE HACKBO3b) OTBEPCTHS JUAMETPOM UyTh OOJBIINM, YeM
JaMeTp MpoOUpPOK.

XUMHUYECKOW MOCYAONH MOTYT CIY)KUThb TakXe pa3HooOpa3Hble (IAKOHBI U OAHKH H3-TI0J]
JIEKapCTB, KOTOPBIE 3aKPBIBAIOTCS OOBIUHO TMOJIMATUICHOBBIMU IMpoOkamu. Takue MpoOKU OuYeHb
yI0OHBI, MOTOMY YTO OHH CTaHAAPTHBI M TMOAXOASIT KO MHOTUM CcKJIsHKaM. Ho rmaBHOoe—
MOJIMATUIIEH XUMUYECKH CTOEK, OH HE pa3pyllaeTcs Jake MOJ JEHCTBHMEM KOHLIEHTPUPOBAHHBIX
pacTBOPOB KHCJIOT W MHOTMX OpPraHUYECKUX pacTBOpPHUTENEH M MO3TOMY BO (prakoHax c
MOJMATUICHOBBIMH MPOOKAaMH MOKHO XPAaHHTh M TaKW€ DPEAKTUBBI, OT KOTOPHIX CO BpEMEHEM
pa3pyliaroTcsi pe3sMHOBbIE MPOOKU. Mexy mpoduM, KOrja KOJMYECTBO PEarupyrolInX BElIECTB
HEBEJIMKO, KPBILKA M TMPOOKH TOXKE MOMNKHO HCIOJIb30BaTh IS
OTIBITOB.

CreknsHHasg Tapa OT MMILEBBIX MPOJYKTOB — MalOHE3HBIE
0aHKM, OYTHUIKH, CTEKJISIHHbIE OaHKU U3-I10J1 BAPEHbS U KOMIIOTa —
TOOUTCS. NIl XPaHEHMs] PEaKTUBOB M JJIs HEKOTOPBIX OIIBITOB.
[ToMHHuTE, 4TO MOCYNy U3 TOJICTOCTEHHOI'O CTEKJIA HENb3s HAarpeBaTh
— OHa MOXET JIOMHYTh, B omnucaHusX ONBITOB MbI OyaeMm
COBETOBaTh, KAKYH IOCyAy Jydlle B3ATb. Eciam ke mocyna He
OrOBOPEHA, 3HAYUT, TOAMUTCS Jr00as CKISHKA, KOTOpas €CTh O]
PYKOIL.

Kakyto Obl mocyny Juis XpaHeHHsl BELIECTB Bbl HU BhIOpaiH,
OHa JIOJDKHA OBITh IUIOTHO 3aKPhITa, W K HEW 005S3aTebHO HAJ0
MIPUKJIEUTH ITHKETKY. Camas pocTas ITUKETKa—U3
neiikomnacTeips. OH JIETKO MPUKIIEUBAETCS K CYyXOMY CTEKIY, HAa HEM yJIOOHO MHUcaTh LIApUKOBOM
PYUKOH; KOrJa 3amuch MOOJEKHET, €€ HETPYAHO IOJHOBUTh. MOXHO caenarh M OyMakHYIO
ATUKETKY, MPUKIIEUB €€ Ka3eMHOBBIM KAaHILEISIPCKUM KJeeM, a 4ToObl OHa JIOJIbLIE JAepiKajach, €€
HaJ0 3aKpBITh PO3PAYHON JIUIIKOU JIEHTOM.

Bcro mocyny mepen MCHoib30BaHHEM (M IOCHE KaKIOTO MCIIOJIb30BAHMSA) HEOOXOIUMO
TIIATEIBHO MBITh; €CIIU NOCYZA IpsA3HAsI, €€ MOIOT CTUPAJIbHBIM IIOPOLIKOM C ITOMOIIBIO €pIINKa, a
MOTOM €IIE HECKOJIBKO Pa3 YUCTOU BOJOM.

ITocyna momkHa XpaHUTBCS TOJIBKO 4HMCTOM. Ee Hago MBITH cpa3zy mocie ombITa (3TO,
KCTaTH, U JIerde, IOTOMY UTO Yepe3 Yac-Ipyroi rps3b MOXKET TakK MPHUCTATh K CTEHKAM, YTO HACUITY
O0TMO€IIb). BBIMBITYIO MOCYAy Jydlle CYHIIMTh TaK, YyTOOBI BOJA JIETKO CTeKaja ¢ Hee. MOXHO
W3TOTOBUTH JUISL 3TOTO HEXWUTPYIO CYHIMJIKY: BOMTH B TOJCTBIM JHUCT (paHepbl JJIUHHBIE TBO3/H,
4T0OBI OHU MPOOWJIM JTUCT HACKBO3b U YIUIM B HETO MO CaMyl0 HUISANKY, OTOTHYTh TOpYallue U3
(daHepbl TBO3/IM BBEPX MMOJI YTIIOM MPUMEPHO 45° n 00MOTaTh MX U30JSIMOHHON JIEHTOM, YTOOBI He
nouapamnaTrbcs (WIM HaaeTh pe3uHoBble TpyOku). Ha Beskuii cimydail He momemiaer 3aTyNHTh
HANWIBHUKOM OCTpHsI TBO3/IeH. DTO M ecTh cymwika. Ee Hajo moBecuTh Ha CTEHY M MOCTaBUTH
BHU3Y MOJJIOH, YTOOBI BOJIA, CTEKasi C MPOOMPOK U CKIITHOK, HAJIETHIX Ha TBO3/IH, HE Karaja Ha CTOJ
WM Ha T0J.




Wnorna mo  xomy  ombITa
HEOOXOJMMO TMPOKAIUTh Kakoe-JInOo
BellecTBo. i 3TOro ecTeh crnenuanabHas
dapdbopoBasi  mocynma, HO  MOXHO
oboiituch u  0e3 Hee. Bripyuar
TIIATEIEHO BBIMBITHIC KECTSHBIC
0aHOUKM  W3-MOJ  TyTalMHA  WIU
BazelMHa. A eciu BellecTBa HEMHOTO,
BOCIIOJIB3YWTECh CTOJIOBOM WU JaxXe
YaHOW JIOKKOW M3 HEprKaBEIoIIeHn
cranu. KoneuHo, s el 3Ta JIOXKKa
y)Ke He roaurci. TOUHO TakK e, Kak
OyTbUIKM, OAHKU U MpoYast OCy/1a, KOTOPYIO BBl B3SJIH JUIS OTIBITOB.

Jlyumie, HaBepHOe, OyJeT KyHOUTb CIEHUAIBHO OJHY-IBE CTaJbHbIE JIOKKH Jii CBOEH
nabopatopun. OHHU TOAATCS HE TOJBKO JJS NPOKAIMBAaHUS, HO MOTYT 3aMEHUTh IINAaTelNu,
KOTOPBIMH HAOMpaloT BellecTBa JUIsl ONBITOB. Eciu ke OmbIT MPOBOJAT B MPOOUPKE, TO MOKHO
000HTHCH U O€3 ImaTes: MOPOLIKM HAOUPAIOT OOJIBIIEH YaCThIO MPSAMO B CYXYIO IPOOUPKY.

Tenepp HeMHOTO 0 (prnbTpax. OHU OYAYT HY)KHBI OYEHb YacTo. B omMcaHHUSX OMBITOB BaM
TO M A€o OyayT MOnasaThCsl COBETHI: MPOPUIBTPOBATH KUAKOCTh, OTACTUTH OCAJ0K OT PacTBOpA.
Wnoraa, npasna, MokHO 00oiTHCh 6€3 (unbTpoBanus. Eciiv 0caiok AOCTaTOYHO TSKENbIN, eMy
JTAIOT OCECTh, a KUIKOCTb CIIMBAIOT C HErO B YUCTHIM CTAaKaH MO CTEKJISHHON MaJouke (3TOT MpUeM
Ha3bpIBaeTcs AekaHTauueit). Ho wamie nmpuxoautcs Bce ke (GUIbTPOBaTh, a JUIsl 3TOT0 HAJ0 YMETh
nenaTb Oymaxkable QUIbTphL. 1 3TOro HyKHa crienuanbHas Oymara, He IponuTaHHas kieeMm. OHa
TaK U Ha3bIBaeTCs — (QMIbTpOBaJibHAs. Bce ¢ Hell Xopolllo 3HaKOMBI, JJa)kKe MEePBOKIACCHUKUA — 3TO
0OBIYHAsI TPOMOKAIIIKA.

YroObl cienaTh QUIBTP, HAJO MPUTOTOBUTH KBAJPATHBIN KyCOK (HIBTPOBAaIBbHOW OyMmarw,
CIIOKUTh €ro IONojlaM M elle pa3 IomojaM, a IOTOM o0pe3aTh Kpass TakK, 4YTOOBI IpH
pa3BepTHIBAHUU TOIYYUJICS KpyTr. Takoil Cl0KEHHBIN BUETBEPO JHCTOK HAIO Pa3IBHHYTb, YTOObI
oOpazoBaicsa konyc. [losoBrHA 3TOr0 KOHYyca OyJIeT U3 OJHOTO cios OyMaru, Jpyras IMoJIOBUHA —
U3 TPEX CIIOEB.

Jpyroii ¢puibTp, HEMHOTO MOCIIOKHEE — CKJIaI4aThlid. J{71s1 Hero BeIpe3aroT U3 Oymaru Kpyr
U CKJIaJBIBAIOT €r0 MHOTOKPATHO, YTOOBI MOITy4YHJIach rapmolika. Uepes Takue CKIIaJKu KHJIKOCTh
bunbTpyercs ObICTpee, HO TSHKETBIN 0CaJ0K MOXKET 3TOT (PUIBTP MPOPBATh; OH TOJUTCS TOJIBKO JUIS
JIETKUX, XJIOMbEBUIHBIX OCAIKOB WJIH TSI KPYITHBIX KPUCTAJIIOB.

Kakoit Obl ¢uIbTp BBl HHM B3sUIM, €r0 HAJI0 TOJOXHUTH B BOPOHKY—CTEKISIHHYIO
(XMMHYECKYI0) MJIU TJIACTMACCOBYIO, KOTOPYIO MPOJAIOT B XO3UCTBEHHBIX MarasuHax. OH JOJKeH
IUIOTHO TIPWJIEraTh K BOPOHKE M HE JIOXOIUTHh JI0 €€ Kpas Ha HEeCKOJIbKO MWIIMMETpoB. Ilepen
paboToit GUIBTP CMaYUBAIOT PACTBOPHUTENIEM (KaK MPAaBUIIO, BOJOW; MBI Yallle BCEro OyaeM UMETh
JIeNI0 C BOJHBIMU PAacTBOPaMH), 3aT€M OCTOPOXKHO JIBIOT JKUAKOCTh ¢ ocagkoM. PDuibTpoBanue
TpeOyeT TepHeHusl, IOTOMY YTO HJIKOCTh Yepe3 MPOMOKATEIbHYI0 Oymary mpoXOAUT MEJJIEHHO.
Ho Hu B KoeM ciydae He OTpbIBaiiTe HOCHK (HIbTpa — Bcs padoTa MOHAET HaCMapKy.

Wnoraa MO>XKHO (UIIBTPOBATH Yepe3 TKaHb MM HECKOJBKO CJIOEB Mapiid — 3TO HECKOJIBKO
cKopee, HO He Tak 3(p¢eKTUBHO. B onmcaHuax omeITOB OyneT CKa3zaHO, Yepe3 Kakoil marepualn
MOHO (UIBTPOBaTh 0€3 yiepoda st nena. Ecim ke 0coObIX 3aMedanuii o 3TOMY TTOBOJY BBI HE
oOHapy»XuTe, To QUIbTPYyiTe Yepe3 OyMaXKHbIN UIBTP.




Bo MHOrux omeiTax pearupyrouue
BelllecTBa HEoO0XoAMMO HarpeBaTh. Ecmu
TpebyeTcs Temnepatypa He Bbie 100°C, To
yaoOHee Bcero (ma u  Oe3omacHee)
MOJIb30BaThCsl BOAsHOW Oaneil. Exo moker
CIY)KMTb Jt00ast KacTproyig (Iydmie ¢
PYUKOW) MM MPOCTO LIMPOKas KOHCEpPBHAs
OaHka, B KOTOpYH Hamuta Boja. Bomy
HarpeBaloT 0 TpedyeMol TemmepaTyphl,
CKaXeM, [0 KHUIICHHUs, CTaBIT B Hee
NpoOUPKY WM CKISHKY C pPEaKIHOHHOU
CMEeChbl0, a 4YTOOBl TpOOMpKa HE ymayia, JelalT Kakoe-nmubo mpucnocoOnenune. Hampumep,
00MaThIBAIOT NPOOUPKY MPOBOJIOKON TaK, YTOOBI MPOBOJIOYHbIE KOHIBI TOPYAIN BPOJAE YCOB, U 3TH
YCBI KJIaayT Ha Kpall KacTproJbKu. Mmu nenaroT KpeImiKy U3 aHepsl Tak, 4TOOBI OHA MOTJIA JIeXKAaTh
Ha KacTprojie, a B KpBIIIKE IPOCBEPIUBAIOT OTBEPCTHE MJIsi MPOOUPOK M 3aKPEIUIAIOT HUX
MIPOBOJIOYHBIMH YCAMH, TOJIEKO COBCEM KOPOTKUMH.

Korna BerecTBo HarpeBaroT B CTakaHe, TO KpBIIIKa He Hy)kHA. CTakaH CTaBAT B BOJSHYIO
0aHI0, HO HE MPSAMO Ha JAHO (TaK OH MOJKET Meperperhcsi), a Ha MOJCTaBKy M3 (aHEephl WK KycKa
nepeBa. B mojcraBke jkenarenbHO MPOpe3aTh OTBEPCTHs, YTOOBI BOJA MOIJIA IMPKYIUPOBaTh. A
YyTOOBI IEPEBO HE BCILIBIBAJIO, ITO/ICTABKA JI0JKHA IJIOTHO MpUJIeraTh K CTEHKaM OaHU.

HanuBaTh MHOro BOJXBI HE HAJA0 — JOCTATOYHO, €CIM CTakaH WIM TpoOupka OymayT
NOTPY’KEHBI B BOJTy HAMOJIOBUHY. [10 Mepe BBIKHUTIAaHHS BOAY HAJI0 TOHEMHOT'Y JI0JIUBATh.

Bonsnyio 06aHI0O MOXXHO HarpeBaThb Ha Ta30BOM IUIM DJIEKTPUYECKOW IUIMTE JIMOO Ha
3aKpBITON AJIEKTPOIUIUTKE (MOKalyicTa, MOMHUTE 00 akKypaTHOCTH B pabote!). Eciam xe Hano
HarpeBaTh BEIIECTBA Ha OTKPHITOM IUIAMEHHM JI0 Oojiee BBICOKMX TeMmIepaTyp, TO JIydlle
M0JIb30BaThCSl TOPETIKOM € «CyXUM CHHPTOM», TaOJIETKU KOTOPOrO MPOAAIOT B XO3SIMCTBEHHBIX U
CIIOPTUBHBIX Mara3uHaX,— TaKUM CYXHM TOPIOYHM 4YacTO TMOJB3YIOTCS TYpUCTHL. Talnerku
TOPIOYEro Jal0T POBHOE M kapkoe IuiaMs. CKurath UX HaJ0 Ha CHEMaIbHO CIEIIaHHOM TaraHke.
Ero Mo>XHO M3roTOBHUTH M3 TOJICTOH CTaJIbHOW HMPOBOJOKHU B BHJIE TPEHOTU M IMOJOXKHUTH CBEPXY
KECTSHYIO KPBIIIKY C 3arHYTBIMH KpasiMH, HalpUMep OT CTEKJISTHHOW KOHCEPBHON OaHKH; Ha dTOU
KPBIIIKE W TOJDKUTAIOT TabneTKy. [IpuroToBhTe M KECTSHBIA KOJIMAYOK, HAMPUMEP, MAICHBKYIO
KOHCEPBHYIO 0aHKY, KOTOPHIM BBI OyJIeTe TaCHTh TUIaMsl: HAKPOKWTE KOJIMAYKOM TOPSAIIYIO TabJIeTKy,
BO3/yX NEPECTaHEeT K HeW MOCTyMNaTh, U IJIaMsl IOTacHET.

Eme oauH crmoco06 HarpeBaHus J0 BBICOKOM TemmepaTypel — TMecouHas Oans. B
HEOOJIBIIYI0 CKOBOPOJIKY HACBIITBTE POBHBIM CJIOEM CYXOH MpOKaJeHHbII MECOK Ha BBICOTY OKOJIO 2
cM. Ha mecok moctaBeTe papdopoByro HalKy Wi METAUIMYECKYI0 OaHKY C PEaKIIMOHHON CMEChIO
U HarpeBaiiTe mecouHyro 0aHIO Ha AIIEKTPOIUIUTKE. DTO CTapblii, HAJICKHBIH U 0€30MaCHBI METO/
MPOKAIMBAHUS, XOTS M HE OYCHb OBICTPBIN.

B 3akitouenue 3Toii rimaBsl — HEMHOTO 00 U3MEPEHHH Macc U 00HEMOB.

Jnis nomarrHe# 1abopaTopuH MOJIOMIYT aNTeYHbIE BECHI, OHU JTIOCTATOYHO TOYHBI M CTOST
Henoporo. Takoro ke TUma Bechl C KOPOMBICIOM JJISi OTBEIIMBaHMUSA (POTOPEAKTHBOB MPOJAIOT B
¢doromarasmHax. Eciau HET HACTOSIINUX Pa3HOBECOB, BOCIIOIB3YHTECh HOBBIMU METHBIMA MOHETaAMH
OT KOTEHKHU JI0 MATaKa,; UX Macca COOTBETCTBEHHO 1, 2, 3 u 5 r. ['ogsrcs u pbluakHble BECHI C
npeaenom m3meperus 10 100 T; 0co60 BRICOKOM TOYHOCTH B3BEITMBAHUS JJIsI OOJIBIIMHCTBA HAIINX
OTIBITOB HE MOTPEOyeTCsl.

UYro ke kacaeTcsi U3MepeHusi 00bEMOB, TO ISl TOM LEIN MOKHO HCIOJIb30BaTh alTEUHYIO
MEH3YpPKy — CTEKJISTHHYIO PIOMOYKY C JEJIEHHSIMM — WJIM MEpHbIM cTakaH. B kpaifHem ciyuae
MO>XHO BOCTIONIB30BAaThCS MEPHOW OYTBUIOYKOH, W3 KOTOPOM KOPMST 4Yepe3 COCKY MIIAJICHIIEB.
WNHorna HaMm HYXHBI OyayT M Oojiee CIOXHbIE NMPUOOPHI, MHOTHE W3 KOTOPBIX MOXKHO OyJer
cobpaTh U3 MOJPYYHBIX cpencTB. Kak NMEHHO — 00 3TOM OyJIeT CKa3aHO B ONMHCAHUSX OIBITOB. A
ceifuac, rmocse Bcex MPUrOTOBJICHHUH, IPUCTYIINM K paboTe.
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ITIEPBBIE OIIBITHI
CHayasia, KaK IOJIO)KEHO, CaMOe TMPOCTOE.
OHBITBI, KOTOpBIC HarieyaTtaHbl B 3TOM pa3;[ene, — COBCEM

nerkue. OHU Ul T€X, KTO TOJIBKO Kadasl U3y4aTb XUMHUIO, & MOXKET
ObITh, €elle M He y4uT ee. HaBepHoe, W CTapLICKIACCHUKH CMOTYT
HalTH 37ech 4TO-TO mojie3Hoe 1ia cedsg. Kcratu, Bam momapancs
2 KOT/la-HUOy/b TaKOW TPOCTOH, HO OYEHb HATJISIIHBIA ONBIT—
pucoBaHue HoaoM no metamuty? BoT ¢ Hero, moanyil 1 HAUHEM.

PUCOBAHUE NOJOM

YeM 0COOEHHO XOpOII 3TOT ONBIT — BCE HEOOXOAMMOE JJisi HETro, HaBEpPHOE, €CTh J0Ma:
CBEYKAa, aNTEYHbIM MoJ (CIUPTOBOM pacTBOp, HOJHAs HACTOMKAa) M KakOW-HHOYIb HETOJHBIN
KEJIE3HBIN IpeIMeT — CcTapas JABEpHas METJIs, K04 OT HEU3BECTHOTO 3aMKa WUJIU 3aMOK, KIIFOYU OT
KOTOPOTO MOTEpSHBL. MeTaJuIMYeCcKyl0 NMOBEPXHOCTb, Ha KOTOPOH OyAeT PUCYHOK, MPOLLIH(YHTE
Ha)XJIaYHOM IIKYPKO# 10 Oiecka, 3aKIMTe CBEUKY M HAKJIOHUTE €€ Tak, 4ToObl mapaduH Kanaji Ha
OnecTsmyo moBepxHocTh. Crerka HarpeiTe mpeaMer, Toraa napaduH pacTedercss TOHKUM CIIOEM.
A KorJa OH OXJIAJUTCS M OCTBIHET, UIJION IMpoliapanaite KaHaBKW, YTOOBbI OHU JOLIUIH 10 METaJlja.
HaGepure nuneTkoi anTeyHbId WOA M KallHUTE HA LApanmuHbl. Yepe3 HECKOJIbKO MHUHYT PacTBOP
fona mobyieiHeeT, ¥ TOT/Aa Ha/l0 BHOBb HAHECTH €ro Ha uapanussl. [IpumepHo yepes yac CHUMHTE
cioit mapadvHa: Bbl YBUINUTE Ha METAJJIE SICHBIE CIIE/bI, OHM TOYb-B-TOYb MOBTOPSIOT PHUCYHOK Ha
napaduHe.

Ecnu onbIT OB yauHBIM, MOKHO HEpedTH K 0ojee cepbe3HOMY 3aHATHI0O — HE MPOCTO
napanath napaQus, a HamucaTb Ha HEM CIIOBO WJIM clieJaTh PUCYHOK, HAIpUMEp, TOMETUTh CBOM
MEPOYMHHBIN HOXK WU TACUHBIN KIIFOY OT BEJIOCUIIEA.

PazbepemMcsi, 4TO k€ MPOUCXOIUT, KOTJIa MO/ CONpUKacaeTcs ¢ MeTaioM. JKenne3o BCTymaer
B PEAKLUIO C TOJOM, B pe3yibTare o0pasyeTcs coilb — HOAM[ kene3a. A 3Ta cojb — IMOPOLIOK,
KOTOPBIN JIETKO yJansieTcs ¢ moBepxHocTu. M tam, rae Obuin napanvHel, 00pa3oBaluch yriayoieHus
B MeTajule. Takod mpoliecc Ha3bIBAIOT XUMHUYECKUM TpamieHueMm. K Hemy dacTo mpuberaror,
OJIHAaKO UCMOJb3YIOT OOBIYHO HE MO/, a Ipyrue BelecTBa, 00jiee akTUBHBIE.

Mexnay npounM, Hoa B3aUMOACHCTBYET HE TOJIBKO C JKEJIE30M, HO U C MebI0. 3HAUUT, UM
MO>HO TPaBHUThb Pa3HbI€ NPEIMETHl U3 MEIU W MEIHBIX CIUIABOB, HAIIpUMED, U3 JaTyHU. Moxkere
1onpoOoBaTh.

CAMOJEJIBHBIE MTHANKATOPBI

B xuMudeckux JabopaTopusiX TO W JI€J0 MOJB3YIOTCS WHAMKATOPAMH — WHOTAA IS
oTpesieNieHUs] TeX WM MHBIX BEIECTB, a OONblIed 4acThio, YTOOBl y3HATh KHUCIOTHOCTH CpEbl,
MMOTOMY 4YTO OT 3TOI'O CBOICTBA 3aBUCUT U NOBCACHHUC BCUICCTB, U XaPAKTCP PCaKIUU. I/IHI[I/IKaTOpr
HE pa3 MOHaA00STCS U HaM, a TaK KaKk He BCETr/1a MOXKHO UX KYIUTh, TO IOMPOOYeM NMPUTOTOBUTH UX
CaMOCTOATECIIBHO. I/ICXOI[HLIM ChIpbCM 6y,Z[yT CIIYKUTb PACTCHUA: MHOI'UC HBCTHI, IUIOABI, SATOJBbI,
JUCThSI U KOPHU COJIEP’KaT OKpAILlICHHbIE BELIECTBA, CIIOCOOHBIE MEHATH CBOM I[BET B OTBET HA TO
WM uHOe BozaeiictBue. M, momamas B Kuciaylo (WIM, HAalpoOTHUB, B IIEJIOYHYIO) CpENy, OHHU
HaTJISITHBIM 00pa30M CUTHATM3UPYIOT HaM 00 ATOM.

PactutensHoe «CBIpBE» JIETOM COOpaTh HETPYTHO — B JIECY, B IOJIE, B Caay WM OTOPOJE.
Bosbmure sipkue 1IBETbI — HUPHC, TEMHBIE TIOJIBIIAHBI U PO3bI, aHIOTUHBI IJIa3KU, MaJlbBY; HaOepuTe
MaJInHbI, CXKCBUKU, UCPHUKH, T’ OJIYGI/IKI/I; 3aIl1aCuTECh HECKOJIbKMMMU JIUCTaMU KpaCHOﬁ KammyCTbl U
MOJIOZIOU CBEKJIOMN.

Tak kak pacTBOpPHI MHAUKATOPOB TOJYYAarOT OTBapuUBaHHEM (OTBap — A3TO HEYTO BPOJE
Oyn1bOHA), TO OHHU, €CTECTBEHHO, OBICTPO MOPTITCI—CKHUCAIOT, MJIECHEBEIOT. X HAJI0 TOTOBUTH
HCIMOCPCACTBCHHO IICPC OIBITOM. Bo3sMuTe HEMHOTO 3aIIaCEHHOTO ChIpbs (TO‘-IHOG KOJIMYECTBO HE
UMeeT 3HA4YeHHUs), MMOJIOKUTE B MPOOUPKY, HAJEHTEe BOJbI, MOCTaBbTE HAa BOJSHYIO BAHIO U
HarpeBaiTe 1O TeX MOop, MOKa pacTBOp HE OKpacHurcs. Kakawlid pacTBOp IMOCIE OXJIAXICHUS
PO MIBTPYHTE U CIICUTE B MPUTOTOBICHHYIO 3apaHee YUCTYIO CKIISTHKY C STUKETKOM.

qTOGLI OGGCHG‘-II/ITB ce6;1 HWHAUKATOpaMH Ha BEChb I'0Jl, 3aCYIIHUTC JICTOM JICTICCTKU U SATOJbI,



pas3lIoKUTe MX MO OTIENbHBIM KOpOOOUYKaM, a MOTOM TOYHO TaK JK€, KaK T'OBOPWJIOCH BBIIIE,
MPUTOTOBBTE U3 HUX OTBAPBbI, OTAEIHHO U3 Ka)KJOTO PACTEHUS.

YroObl y3HATh, KaKOW OTBAp CIHYXHUT MHIMKATOPOM Ha Ty WM HMHYIO Cpeay U Kak
U3MEHSETCS €ro IIBeT, HaJ0 MPOBECTH HCIbITaHWE. Bo3bMHTE NHUIETKON HECKOIbKO Karleib
CaMOJIETTbHOTO MHMKATOpa M J00aBIsAiTe MX MOOYEpPeIHO B KHUCIBIA MM IIEIOYHOH pacTBOp.
KucapiM pacTBOPOM MOXKET CITY>KUTh CTOJIOBBIN YKCYC, a IIEJI0YHBIM — PACTBOP CTUPAILHOU COJBbI,
kapOonara Hatpus. Eciu, k mpumepy, 100aBUTh K HUM SIPKO-CHHHUI OTBap M3 LIBETKOB HpHUCA, TO
0] BO3/ICHICTBHEM YKCyCa OH CTaHET KPaCHBIM, COJIbI — 3€JI€HO-TOTYOBIM.

Pe3ynpTaThl BCEX STHX OIBITOB TIIATENBHO 3alMCBIBAWTE, Jydllle BCETO B TaONUIly; €€
00paser] MblI 3/1eCh PUBOTUM.

He TONbKO JIHCTBS M ATOABI MOTYT COCIYKHMTh BaM CIyXOy B KauecTBe MHAMKaTopoB. Ha
M3MEHEHHUE KHCIOTHOCTU YE€TKO PearupyroT U3MEHEHHEM IIBETa HEKOTOPBIE COKHU (B TOM UHUCIIE U3
KpacHOW KallyCTbl, M3 BUIIHH, YEPHOTO BHHOIPAZa, YEPHOM CMOPOAMHBI) M JaKE€ KOMIIOTHI.
BBINOMHUTE POJb MHAMKATOPAa MOXKET OOBIYHBIA Oopil. XO03fHKM 3TO JaBHO NPUMETWIH U
UCTIOJIB3YIOT TaKOE€ CBOMCTBO CBEKOJIBHOTO OTBapa, HO HE JUIs aHaimu3a. YToObl Gopi ObLT sIpKO-
KpacHbIM, B HEro Mepeji OKOHYaHUEM BapKU J100aBJIIOT HEMHOIO MHILEBON KHCIOTHI — YKCYCHOM
WM JIMMOHHOM; IBET MEHseTCs OYKBaJIbHO Ha IJ1a3ax.

B naGopaTopusix MMpPOKO UCHOIB3YIOT UHAMKATOp (peHondraneun. [IpuroroBum ero us
anTEeYHbIX TaOJIETOK TOTO ke Ha3zBaHUs. OnHy-1Be TaOJIEeTKU pa30TPUTE M PACTBOPHUTE NMPHUMEPHO B
10 M1 BozkH (B KpaifHeM cityyae, IpOoCTO B TEIJION Boje). B mo6oMm ciaydae TabiaeTku pacTBOpsTCS
HE TOJHOCTHIO, NMOTOMY YTO KpOME OCHOBHOTO BeIeCTBa, (peHon(TanenHa, B HHUX €CThb €Ile
HAIOJIHATEIb—TAIbK Wi Meld. OThuabTpyldTe MOTyYEeHHBIH PacTBOpP UYepe3 MPOMOKATEIHHYIO
Oymary u mepejeire B YHCTYIO CKISHKY C JTHKETKOH «(heHOJIPTaJeMH — HHAMKATOP». IDTOT
OecLBETHBIM pacTBOp €O BpeMeHeM He NopTUTcs. OH MPUTrOAMUTCS, U HE pa3, Uil ONpelleleHUs
MIEJIOYHOM cpeapl: B HEM OH MTHOBEHHO KpacHeeT. [[ng mpoBepku no0aBbTe KaIUTIO-APYTYIO
¢deHondTanerHa K pacTBOPY CTUPAIbLHOU COJIBI.

A BoT M oOpasen; TabauIbl, KOTOpas OyAeT CIyXHTb BaM CIIPAaBOYHMKOM IIpH BBIOOpE
WHAMKATOpa:

WNunukatop [{BeT pacTBOpa IIpemiaraem BaM
" = ~1 TPOIOJIKUTH TabIUIy
UCXOAHBIH |B  KHCIOW|B IIEIOYHOMN

cpere cpeste CaMOCTOSITEIIbHO.
p n rocjeaHee 0
Bunorpanssiii cok |Temuo- Kpacubiii  |3enenslii PacTUTEBHBIX WHJIUKATOpax.
KpacHBIH Hexormga Onuto B MoOzae mHcaTh
Cunuii upuc SApko-cunnii |(Kpacuelii  |3eneHo- NpuriameHus  Ha  JlerecTKax
rony6oi [BETOB; a IHCAId UX B

3aBUCUMOCTH  OT  IIB€TKa U
KEJIAeMOro IBETa HAANKMCH PAaCTBOPOM KHUCIIOTHI WJIM IIEJIOYM, IMOJIB3YSCh TOHKHM II€POM HIIU
3aocTpeHHoi mnanoukoil. IlompoOyiiTe, ecnmu XOTHTE, MUCATh TaKUM OOpa3oM, HO JIEECTKU U
pacTBOPHI IS UChbMa MOJ0epUTe caMocTosITeNbHO. MIMeliTe B BUY, UTO pacTBOP IOJKEH ObITh HE
CJIMIIKOM KOHLIEHTPUPOBAHHBIM, HHA4Y€ MO>KHO MIOBPEANTDH HEXKHBIH JIETIECTOK.

OKCTPAKIUA

Celiuac Mbl TO3HAKOMHUMCSI C OUYEHb PACIpPOCTPAHEHHBIM B MPOMBIIUIEHHOCTH IIPOLIECCOM,
KOTOPBIN HA3bIBAIOT IKCTPAKIIHEH.

W3MenbunTe HECKOJIBKO SIPBIINIEK Opexa M TOpCcTh CeMEeYeK IOJCONHyXa (NMOHATHO, 0e3
IISTYXH), TIOJIOKUTE B TMIPOOUPKY U 3ayieiiTe OeH3UHOM. Psmom He MOIDKHO OBITH OTHS — OCH3WH
MOXET 3aropeTbcs! BeTpsxHuTe mpoOUpKy M JlaiiTe el MoCTosATh yaca JiBa, He 3a0bIBas BpeMs OT
BpeMeHH BcTpsixuBaTh. [loTOM cielite pacTBop Ha OJio[e M BBICTaBbTE Ha CKBO3HAK. Korna
O€H3MH MCTIapuTCs, BBl YBUIWTE Ha JTHE HEMHOIO Macia. Tak ¢ MOMOIIbI0 OSH3MHA BbI U3BIIEKIIH,
HKCTparupoBajiu, Maciao u3 cemsH. [Ipousonuio 3to Omaromapss TOMy, 4YTO Macio XOpPOIIO
pacTBopsieTcs B OEH3MHE.

MosxeTe MOMNBITATHCS MPUTOTOBUTH MACIO M3 JPYTMX CeMsH. TOJIbKO HE B3IyMaiiTe



npoOoBaTh €ro Ha BKyc!

Eme onuH onblT — ¢ nucThaMU. {15 Hero Ham MmoHaznoOuTCs BojAsHas OaHs U CTaKaH C
TOHKUMHU CTEHKaMH (€Cii OHHM OYAYT TOJCTBHIMH, CTaKaH, KaKk BBl IMIOMHUTE, MOXET JIOIHYTH).
CBexuil JTUCT KaKoro-HUOYb PacTeHUs MOMECTUTE B COCYJ U 3ajeiiTe HeOOJIbIIUM KOJIUYECTBOM
pasbaBneHHoro cnupra. Harpeiire Bogy B OaHe, CHUMUTE €€ C OTHS U IOCTaBbTE€ BHYTPb CTaKaH C
muctoM. Hekotopoe Bpemst CITycTs MUHLETOM JOCTAaHbTE JINCTOK: OH 00ECHBETHIICS, & CIUPT CTaj

M3YMPYAHOTO IBeTa. BOT Tak BBl MPOBENM IKCTPAKIHUIO XJIOpOoPHiIa — 3eJIeHOr0 MUTMEHTa
pacTeHuil.
Kcratu, ecnu B34Th 3aBeIOMO CheqOOHOE pacTeHHMEe — cajaT WU IIMHHAT, TO U3 HEro

TaKUM CIIOCOOOM MOXKHO H3BJIeUb MHILEBOI KpacuTeiab — JJIs MOJKPAacKU KpeMa miu coyca. Tax
MOCTYMAIOT M Ha MUILEBbIX (abpHKax: 3eJeHbIH CheT0OHBIH KpaCcUTeNb U3BJIEKAIOT HIKCTPAKIIUEH U3
aucTbeB. YTOOBI YCKOPUTH 3TOT MPOIIECC, COBETYEM CHauyaia U3MEIbYUTh JIUCThS U BCTPAXUBATH
BpeMs OT BPEMEHU COCYL.

Eme onun onbIT. B mpoOupKy, 10 MOJIOBUHBI 3alI0JTHEHHYIO BO/IOM, HajeiiTe nmpumMepHo 1 mi
anTeYyHON HAaCTOMKHU Hoxaa; moiaydutcst OypoBatelii pacTBop. Jlo6aBbTe K HEMY PaBHOE KOJIUYECTBO
OeH3MHa, HECKOJILKO pa3 BCTPSIXHUTE U OCTaBbTe B Mokoe. Korga cmech pacciontes, TO OKaxKeTcs,
9YTO BEpPXHHI, OCH3MHOBBIM CIIOH cTan TEeMHO-OYpbIM, a HIDKHUHN, BOJHBIA CIOW — TIOYTH
GecuBeTHBIM. Vo1 B BOjie pacTBOpAETCS INIOXO, 4 B OEH3MHE — XOpoIuIo. I109TOMy-TO OH H3
BOJIHOTO pacTBOpa nepeniesl B 0eH3UHOBBIH.

Ha pasnuunyn B pacTBOPMMOCTHM OCHOBAaH Hall IOCJIEIHHN ONBIT C 3KcTpakmue. Kak
OBICTPO OTJIMYUTH MOPOILIOK Kode oT nopoika nukopusa? Ilo 3amaxy, 3To HOHATHO, HO €CIU 3arax
ci1al WM BBl €r0 HEe MOMHUTE B TouHOCTU? Toraa OpockTe MO IIENOTKE TOTO U JIPYroro Mopouika B
IIPO3pavHbIi cocyn ¢ ropsyeil Bonoil. OKpallleHHbIE BELIECTBA LIUKOPUSA TPYAHO SKCTParupyrorcs
BOJIOM, TTOATOMY OKa OCTAHETCS MPAKTHYECKH OecIBeTHOW. A BemiecTBa Ko(de, HANpOTHUB, JIETKO
pacTBOPSIOTCS B BOJE, M €ro IMOPOIIOK MEUIEHHO OIycKaeTcs Ha JHO, OCTaBisAs 3a co0oi
KOPUYHEBBIN CIIEI.

OIIBITBI C TA3BAMU

C 5KHMIKOCTSIMH MBI YK€ HEMHOT0 opaboTay, 3aiiMeMcs ra3aMHu. ITO HECKOJIBKO TPYAHEE,
U TIPEX/IE BCET0 HAM HYXHBI Oy1yT MPOOKHU C OTBEPCTUSMHU U ra300TBOHbBIE TPYOKH.

TpyOka MOXeT ObITh CTEKISHHOW, METaUIMYeCKOM W Jaxke IutacTMaccoBod. Pe3smHOBYIO

HpOGKy Jydyaie HE 6paTL — B Hel TPYAHO CBCPJIUTL OTBCPCTHA. Bozbmure KOPKOBBIC WJIH
MOJINOTHUIICHOBBIC HpO6KI/I — OTBEPCTHA B HHUX MOXHO IIPOXKECYb HArpC€TbiM MIUJIOM. B »10
OTBCPCTHUC BCTABBLTC TPY60‘{Ky — K IpuUmMepy, OT rJaa3HoM IIUIICTKH, OHa AO0JIXKHAa BXOJUTL B

OTBEPCTHE MPOOKH IUIOTHO, 0€3 3a30pPOB, TIOITOMY OTBEPCTHE B MPOOKE HAJIO CAENaTh CHavajaa 9yTh
MEHbIIIe, YeM TpedyeTcs, a MOTOM MOHEMHOTY PacIIMpSTh €ro, MOJATOHSS IMOJ JAUAMETp TPYOKH.
Hagenbre Ha CTEKISHHYIO TPYOKY pPE3MHOBYIO WM MOJMATUICHOBYIO THOKYHO TpyOKY AJIMHOM
cantumeTpoB 30, B Ipyroii ee KOHEIl TaK)Ke BCTaBbTE KOPOTKYIO CTEKIITHHYIO TPYOKY.

Teneps nmepBblil ONBIT ¢ TazaMu. [[pUroTOBBTE M3BECTKOBYIO BOJy, 3aJIUB rOopsdYed BOJOU
(1/2 crakana) MOJOBUHY YailHOM JIOXKKU M3MEJNBbYCHHOM TallleHOM M3BECTH, pa3MellaiTe cMech U
naiite otcrosThes. [Ipo3padnblit 0caok HaJ OTCTOSIBIIMMCSI paCTBOPOM M €CTh M3BECTKOBAs BOJA.
OCTOpPOXXKHO CIIEHTE KHUIKOCTh C 0CaJKa; 3TOT JIAOOPATOPHBIN MPHEM, KaK Bbl IOMHHUTE, HA3bIBAIOT
JIeKaHTaIlheH.

Ecnu y Bac Her ramenoii uzBectu Ca(OH),, To M3BECTKOBYIO BOAY MOKHO MPUTOTOBUTH U3
JIBYX PpacTBOpPOB, Mpojarommxcs B anTeke: xjopuaa kanbius CaCl, ¥ HamaTepHOTO CHUpTa
NH,OH (BoxmHoro pactsopa ammuaka). IIpm MX CMEMIMBAaHMM TakKe IOJIy4aeTcs IpO3payvyHas
M3BECTKOBAsI BOJA.

Bo3pmure oxnaxkaeHHy0 OyTBUIKY C MHUHEpalbHOM BOJOH Wiu JuMoHanoM. OTkpoiite
poOKy, OBICTPO BCTaBbTE B TOPJBIIIKO MPOOKY C ra300TBOJHON TpyOKOMH, a Jpyroil ee KOHell
OIyCTUTE B CTAaKaH C M3BECTKOBOM BOzoH. [locraBbTe OyTHUIKY B Temylo Boay. M3 Hee OynyT
BBIJICISITHCS ITY3bIPhKHU Ta3a. 1o auokcuy yriaepogaa CO; (0H xe JBYOKUCH YTIIepOa, YIJICKUCITBINA
ra3). Ero 1o6aBisioT B Boy, YTOOBI OHA ObLlIa BKYCHEE.

ITo TpyOKe ra3 mocTymaer B cTakaH, OH IPOXOJIUT Yepe3 U3BECTKOBYIO BOJAY M OHA Ha rias3ax



MYTHEET, MOTOMY 4YTO COJep)Kaluiics B HEW T'HJIPOKCHJ KallbIUsl MpeBpalaeTcs B KapOoHAT
kanbimst CaCOs, a OH MJI0XO PacTBOPSIETCS B BOJIE U 00pazyeT OCIyI0 MYTb.

YroOBl MOCTaBUTH OMBIT C M3BECTKOBOM BOJOW, HEOOS3aTENbHO IMOKYIMATh JIMMOHAJ WIH
MUHEpPaJIbHYI0 BoAy. Benb npu apixaHuu Mbl OTPEOIsieM KUCIOPO/I U BBIJENSIEM YIJIEKUCIBIN Ta3,
TOT CaMblii, KOTOPBI 3acTaBisgeT MYTHETh MU3BECTKOBYIO Bony. OmycTuTe KOHEI[ JII0OOH 4MCTOM
TpYOKH B CBEXYIO IMOPLUIO U3BECTKOBON BOJBI M HECKOJBKO pa3 BBIJOXHHUTE Yepe3 TPYOKy—
pe3ysbTaT He 3aCTaBUT ceOsl K AaTh.

Ortkpoiite emie oAHy OyTBUIKY, BCTaBbTe€ MPOOKY ¢ TPYyOKOH M MPOAOIKANUTE MPOIYCKATh
yepe3 M3BECTKOBYIO BOAY AMOKCH] yriepoaa. Hekoropoe Bpemsi CIyCTs pacTBOp ONATH CTAHET
MPO3pavyHbIM, MOTOMY YTO JAHWOKCHJ YIJepojaa BCTYNMaeT B PEaKUUI0 C KapOOHATOM KaJbIus,
npespamias ero B Apyryto coiab—ruapokapbonar Ca(HCOs),, a 3Ta cosib Kak pa3 O4eHb XOPOIIO
pacTBopsieTcs B BOJIE.

Crenyromuii ra3, KOTOPHIM MBI 3aiiMeMCs, COBCEM HeJaBHO ObLI YIMOMSHYT: aMMHuak. Ero
JIETKO y3HATh 110 PE3KOMY XapaKTEpHOMY 3amaxy — 3amnaxy anTeqyHoro HallaThIpHOTO CIHpPTA.

Haueiite B OyThUIKY HEMHOTO MPOKHUIITYEHHOTO HACBHIIIEHHOTO PACTBOpAa CTUPAIBLHON COJIBI.
3areM J00aBbTE HAIIATHIPHOTO CIHPTA, BCTaBbTE B TOPJBIIIKO MPOOKY C THOKOM OTBOAHOI
TpyOKO# U Ha APYroi ee KOHEI| HaJleHbTe MPoOUPKY BBepX THOM. [lomorpeiite OyThIIKY B TEIUION
Boze. Ilappl aMMuaka yerde BO3[yXa, U BCKOpE OHHU 3amOJHAT NepeBepHyTyio npobupky. Ilo-
NpeXHEMY JIepka IPOOUPKY BBEpX THOM, OCTOPOXKHO OITYCTUTE €€ B CTakaH ¢ Bojoil. [loutu cpasy
K€ BOJIa HAYHET MOJbIMAThCsl BBEPX, B MPOOHPKY, MOTOMY YTO aMMHAK XOPOIIO PacTBOPSETCS B
BOJI€, OCBOOOXK1asl 11l HEe MECTO B MIPOOHPKE.

3a0HO BBl MOXETE€ HAY4YHTHCS PAcllo3HaBaTh aMMHMAaK — M HE TOJBKO IO 3amaxy. Bo-
NepBbIX, yOeIUTeCh B TOM, YTO PACTBOP aMMHUAaKa MMEET LIETOYHYIO PEaKLHUIo (BOCHOJIb3yHTECh
beHonTanenHoM WM caMOAENbHBIMU MHIUKATOpaMu). A BO-BTOPBIX, MPOBEINUTE KaYECTBEHHYIO
peaknuio Ha amMMuak. KauecTBeHHas peakums — Takas, KOTOpas IO3BOJSET Oe30IHNO0YHO
OTI03HATh TO WJIM MHOE BEIIECTBO JIMOO IPYIITy BEIIECTB.

[TpuroToBbTe Ca0BIN PaCTBOP MEIHOrO Kymopoca (OH JOJKEH ObITh OJIeAHO-TOIYOBIM) U
OIYCTHTE B HEro ra300TBOJHYIO TpyOky. Korma nauner BbImensTbest ammuak NHi, To y koHia
TpyOKH pacTBOp CTAHET SIPKO-CUHUM. AMMHUAK C COJIBIO ME/IU JA€T SIPKO OKpAIIEeHHOE KOMIUIEKCHOE
coelMHEHHEe T0BOJIbHO cokHOoro coctaBa [Cu(NH;)4]SO..

Tenepp mocrapaiitech pa3goObITh COBCEM HEOONBIION KYCOK KapOuaa Kayiblus — Oynem
nosryyaTh anetuieH. Cobepute npudop, Kak B MPEABIAYIIEM OIbITE, TOJIBKO B OyTHUIKY HajeiTe He
HaIIATBIPHBINA crIUpT, a coxy. OnmycTUTE B HEee TIIATENIbHO 3aBEPHYTHIM B IPOMOKATEIBbHYIO Oymary
MaJIeHbKHI, C TOpOIIMHY, KycOueK KapOujaa KaibliMs U BCTaBbTe NMpoOKy c TpyOkoi. Korma
pOMOKaTellbHasi Oymara pa3MOKHET, HAauHET BBIJIEJIATHCS a3, KOTOPBIN BbI, KaK U Mpexe, Oyaere
coOuparh B EPEBEPHYTYIO MPOOUPKY. MUHYTY CITycTs NepeBEpHUTE MPOOUPKY TOPJIBIIIKOM BBEPX
U MOJTHECUTE 3aKKEHHYIO CIIMUKY. 1'a3 BCIIBIXHET U CTOPUT KONTSIIUM [UIAMEHEM. DTO TOT CaMbIi
aleTUJIEH, KOTOPBIM MOJIb3YIOTCS Ta30CBaAPILIUKH.

Kcratu, B 3TOM ombITe MmojyyaeTrcs HE TOJBbKO aleTuieH. B OyTbuike ocTaeTcst BOJHBIN
pacTBOp TMAPOKCHAA Kallblius, T. €. U3BECTKOBas Boja. Ee MOXHO MCIOJB30BaTh JAJIsi OIBITOB C
JUOKCHJIOM YIJIEPOJa.

Crnenyrouuii onbIT ¢ Ta3aMH MOKHO CTaBUTh TOJIBKO TPU XOpOIIel BEHTWISALUY, a €CIIU €€
HET, TO Ha CBEXEM Bo3ayxe. Mbl OyneM MmojydaTb pe3Ko MaxXHYIIUH AMOKCHI Cepbl (CEpHUCTHIN
ra3) SO..

Haueiite B OyThUIKY pa30aBICHHYIO YKCYCHYIO KHCIOTY U 100aBbTE€ HEMHOTO 3aBEPHYTOTO B
IIpOMOKaTeNibHyI0 OyMmary cynbdura HaTpus Na,SO; (3TO BeuiecTBo MpojaroT B (poToMarasmHax).
3akpoiite OyTBUIKY MpPOOKOH, CBOOOJHBIN KOHEI| I'a300TBOJHOW TPYOKH OITyCTHUTE B CTakaH C
IIPUTOTOBJIEHHBIM 3apaHee pa30aBlIeHHBIM pacTBOpoM nepManranara kanus KMnO, (3To BeriecTBo
U3BECTHO B OBITY I0JI Ha3BaHWEM MapraHIOBKH). PacTBop nomxeH ObITh OiieHO-po30BbIM. Korma
Oymara pa3MOKHET, U3 OyTBbUIKM HayHET BbLAEIATHCS TUOKCHI cepbl. OH BCTyMaeT B PEaKIHIO C
pacTBOPOM IE€pMaHTraHaTa Kajusi U 00eCIIBEUUBAET €ro.

Ecnu BaM He ynacTcst KynuTh Cyab(UT HATpHUs, TO 3aMEHUTE €ro COJAEPKUMBIM OOJIBIIOTO



natpoHa oobruHoro Qoromnposisutens. [IpaBna, B 3ToM ciydae B JUOKCUAE Cepbl OyIeT MpUMEChH
JTUOKCHJIa yTJIepo/ia, HO OMBITY 3TO HE MOMEIIAET.
OKUMCJIIEHME-BOCCTAHOBJIEHUE

OnplT ¢ JMOKCUAOM Cepbl IMPOJEMOHCTPUPOBAI HaM OJHY M3 MHOTOYHCIEHHBIX
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. B Takux peakuusx aToOMbl OJHUX BELIECTB
MPUCOEAUHSIOT JJIEKTPOHBI, a JPYIMX — OTHAIOT JJIEeKTpoHbl. [lepBele HOCAT Ha3BaHHE
OKHCIUTeNeH (IepMaHraHatr Kajius), BTOpble — BOCCTAHOBUTENEH (MOKCHJ CEPBI).

[TocTaBuM elie HECKOIBKO OIMBITOB C OKHCIEHHEM — BOCCTAHOBJIEHUEM.

Ha cBexuil cpe3 kapTodens kanHuTe paz0aBieHHONW HOTHOW HACTOMKOW: MOSIBUTCS CHUHSSA
OKpacka. JTO Kpaxmall, coJepKamuics B KapTtodese, CHHeeT B MPUCYTCTBHH CBOOOJHOTO HOJa.
Takyio peakluio 4acTo MCHONB3YIOT AJS TOTO, YTOObI OOHAPYKUTh Kpaxmaj, 3HAYMT, 3TO TOXKE
KayeCTBEHHasl peaklusl.

Ha 1O e MecTo, KyAa Bbl KalHY/IM HOJHYIO HACTOMKY, HaJeWTe HEMHOI'O pacTBOpa
cynbduta Hatpus. Oxpacka ObICTpO ucue3HeT. [Ipon3onuio BOT 4To: Cyab(UT OTAaT CBOOOTHOMY
MOy 2JIEKTPOH, TOT CTaJl JIEKTPUUECKH 3apsKEHHBIM, IIPEBPATUIICS B MOH, @ B TAKOM COCTOSTHUM
MO y’K€ He pearupyer ¢ KpaxmMaJoM.

Takoe cBOMCTBO cynb(puTa HATPHs, KaKk U JUOKCHAA CEpPbl, 03HAYAET, YTO ATHU BEIECTBA —
XOpOIIUE BOCCTAHOBHUTENU. BoT emie nr000MBITHBI ONBIT ¢ cynb@uToM. Ero KoMmnaHbOHOM-
OKHCIIUTEIEM BHOBb Oy/JeT IepMaHTaHaT KaJlusl.

B detbipe npobupku HanelTe O1eIHO-pO30BBIN, PO30BBIN, CBETIO-(DHOIETOBBIM U TEMHO-
($uroIeTOBBIN pacTBOPHI MapraHioBKU. B kaxayro npoOupKy no00aBbTe pacTBOp CyIb(pUTAa HATPHSL.
Cogepxumoe nepBOil MPOOUPKU CTaHET MOYTH OecCUBETHBIM, BTOpOil — OypoBaTbiM. B Tperbeii
npoOupKe BBIIAAYT Oypble XJIOMbs, B Y4ETBEPTOM TOXKe, HO ocaKa OyneT HaMHOro Oojbiie. Bo Beex
npobupkax oOpasyercs TBepAblid okcui Mapranna MnO,. Ho B mepBbeIX AByX MpoOUpKax OH
CYIIECTBYET B BHUJE KOJUJIOWIHOTO PacTBopa (TBEpHble YACTUIBl HACTOJIBKO Majbl, YTO PACTBOP
Ka)KeTCsl MPO3payHbIM). A B OCTaJIbHBIX ABYX MpoOupkax KoHuEeHTpauus MnO, HacTOJIBKO BENUKa,
YTO YaCTHUIIbI CIIMIIAIOTCS U BBIIAIAIOT & OCAOK.

BooOmie mapraHiioBka HalmOMHUHAeT XMMHYECKOTO XaMeJeOHa — TaK OHAa yMEET MEHSTb
cBOii 11BeT. Hampumep, B 1I€JI0UHON Cpejie pacTBOp MEpMaHIraHaTa Kajlusl U3 KpacHO-(hHoJIeTOBOTO
CTAaHOBUTCS 3€JIEHBIM, MOTOMY YTO IE€pPMaHraHaT BOCCTAHABIMBAETCS 1O 3€JIEHOTO MaHTaHaTa.
YroObl POBEpUTH 3TO, OPOCHTE B PACTBOP IIEIOYM — B KOHUEHTPUPOBAHHBIM MPOKUISTUCHHBIN
pacTBOp CTHpaJIbHOW COABl — KPUCTAUIMK MapraHIOBKH, M BMECTO IPUBBIYHOTO PO30BOTO
OKpAILMBaHUs MOSIBUTCS 3€JIEHOE.

OTOT ONBIT MOJIy4yaeTcsl elle KpacuBee, Korja paboTaloT ¢ €IKUM HaTpoM, HO s
JIOMAIIIHETO JKCIEPUMEHTUPOBAHUSA, IIOKAa Yy Bac HET HABbIKA W YMEHHUS, TaKUE ILEI0YH
pEeKOMEHI0BaTh Helb3sl. Eciu jxke Bbl 3aHUMaeTech B KPYXKKe, TO MMOCTaBbTE OMNBIT TakK: HajeiTe B
TOHKOCTEHHBIN CTaKaH HEMHOT'O KPAaCHOT'O pacTBOpa MapraHLOBKHU (OH JOJKEH OBITh MPO3pauyHbIM)
U OYCHb HEOOJBIIUMHU TMOPIHUSAMH, YTOOBI PEAKIMOHHAS CMECh HE pa3orpeBajach, J00aBIISATE
JIOCTAaTOYHO KOHIIEHTPUPOBAHHBIN pacTBOp eakoro Harpa. HaOmronaiiTe 3a 1BETOM >KHAKOCTH —
CHauaja OH OyJeT CTaHOBUThCS Bce Oosiee (PUOIETOBBIM, 3aT€M, IO MEPE YBETUUEHHUS LIEIOYHOCTH,
CUHMM, U, HAKOHEIL, 3€JICHBIM.

CMeHa OKpacku OCOOEHHO OTHYETIMBO BHAHA B MIpoxoisiieM cere. B mobOom ciydae
OCBEIICHUE JI0JKHO OBITh XOPOIINM, 0€3 3TOTO NMePEeX0/Ibl OTTEHKOB MOKHO U HE 3aMETHTb.

Crnenyrouuii ombpIT NOMOXET BaM OTJIMYUTH TPA3HYIO BOXy OT 4yHCcTOH. OAHy HMpOOUpKY
HAIOJIHUTE YHCTOM BOJIOM, APYIyl0 — BOJIOM M3 3aCTOSBIICHCS JIy>KU WK U3 Oosiota. J[oGaBbTe B
NpOOMPKH HEMHOTO pPacTBOpa OKUCIMTEIS—IIEpMaHraHara kajius. B BogompoBoAHON Bojae OH
OCTaHeTCs PO30BBIM, B BOJE U3 JyXH — oOeciBeTrutrcs. B Tternyto morogy B crosueil Boje
CKaIUTMBAIOTCSl oOpraHndeckue BemecTtBa. OHM, KaKk U CyIb(GUT HATPHUs, BOCCTAHABIIUBAIOT
IIEpMaHraHatr KaJlisi, MEHSIOT €70 OKpPAaCKYy.

B nepBom ombiTe ¢ cynbuToM HaTpus Mpenaiarajioch OpaTh ero U3 OOJBIIOro MaTpoHa
nposiButens. Ecau Bl mocineaoBaay 3TOMY COBETY, TO y Bac OCTaJICA Majblii MATPOH, KOTOPBII
COJIEP’)KUT CMECh METOJIa M THAPOXHWHOHA. PacTBopuTe 3Ty cMech B BOjJE; pacTBOp OyIeT OYeHb



cnabo okxpamieHHbIM. [IpubaBbTe HEMHOro XJOPHOM M3BecTH (TO  paclpOCTPaHEHHOE
Je3MH(PUIMPYIONIEE BEIIeCTBO, o0pamaThCsi C HAM HAI0 OCTOpoxHO). Comaepkumoe MpOoOUpKH
CTaHET >KENThIM. XJIOpHAasi M3BECTb — XOPOILIMI OKUCIMUTEIb, OHA OKHCISAET THAPOXUHOH JI0
XMHOHA, a TOT OKpallleH B JKeNThIN 1BeT. Eciu jxe Teneps 100aBUTH B MPOOUPKY CMECh CyIbpuTa
HATpUsL U COJbI U3 OOJIBIIOrO MaTpOHA, TO JKENTash OKpacka MCYE3HET: CyNb(UT HATpUs BHOBb
BOCCTAaHOBUT XMHOH JI0 TUAPOXUHOHA.

[Tocnequuii OMBIT Ha TEMYy «OKHMCIEHHME — BOCCTAHOBJIEHHE)» Mbl IIOCTaBUM C
COEIMHEHUSMHU XpoMa. Takue OmbIThl 4acTO OBIBAlOT KPACOUYHBIMH, YTO HEYIHMBHUTEIBHO, TaK Kak
«XpPOMOE» MO-TPEUECKU O3HAYAET «IIBETY.

Wtak, BO3bMHTE HEMHOIO JKEITOro pactBopa Ouxpomara kamus K,Cr,Os; 3TO BemiecTBo
IIMPOKO NPHUMEHSAIOT B TEXHUKE B KAUECTBE OKUCIMTENS, HANpUMEp, Ul OYUCTKH CHUIIBHO
3arpsi3HEHHBIX JIeTanei; oOpamaTbcsi ¢ HUIM Hajlo akkypaTHo. Eciu 100aBUTH B JKENTHIN pacTBOp
HEMHOTO CEpHOW KHUCIOTHI (OCTOPOXKHO! JINTh KUCIOTY MEJUIEHHO!), TO OH CTaHeT KpacHbIM. B
TaKOM TOAKHUCIIEHHBIM pacTBOp OpoChTe HECKOJNBbKO KyCOYKOB IMHKa. Ecmm y Bac Her
IPaHYJIMPOBAHHOTO LIMHKA, C KOTOPHIM OOBIYHO CTABST OMBITHI, TO J0OYbTE IUHK CAMOCTOSTEIHHO,
U3 HEroJHOU OaTtapeilku: MeTalJIM4eCKie CTAKaHYMKHU B DJIEMEHTaX MUTaHUSI — IIMHKOBBIE.

Wtak, BBl OpOCHIM B CTaKaH C PaCTBOPOM HEMHOT'O IIMHKA, U OMXpOMAT, BOCCTaHABIINBASCH,
MEHSET LIBET HAa TEMHO-3€JleHBI. D10 obpasoBamuch HOHbI Cr’’. OmHOBpeMeHHO Onaromaps
peaKuy IUHKA C KUCIOTOW BBIJAENAETCS ra3 — BOAOPOA. Eciau mpoayKThl peakliuy He OKUCIIAIOTCS
KHUCJIOPOJIOM BO3/yXa, TO peakuusi OyJeT WITU U Jajbllie, IpUYeM MOSIBUTCS roiydas oKpacka —
Takou 1BeT y pacTBopa cyibdara xpoma CrSO,. Ilepeneiite ero B Apyroil crakaH; Moka Bbl Oyaere
3TO AeNaTh, MPOU30UIET OKUCICHHUE, U PACTBOP OMSATh CTAHET 3€JICHBIM.

AZICOPBLIMA

C (UBUKO-XMMHYECKUM SBJICHHEM, O KOTOPOM celdac TMOHIET pedb, 3HAKOM, HABEPHOE,
KaX/Ibli{, XOTs, MOXKET OBbITh, HE BCE 3HAIOT, YTO OHO Ha3bIBaeTcs ajncopoOuueil. Eciau naxe Bbl U He
MPOXOJIWIN afcopOLMI0 Ha ypoKax, HaOJtoaidu Bbl €€ HEOAHOKpaTHO. Kak TonbKko BBl cakaere
YepHUJIbHYIO KJISIKCY Ha Oymary WiM, 4TO TOpa3fio XyKe, Ha OJIeX]y, TaK cpa3y U 3HAKOMUTECH C
3TUM siBIeHHeM. Korga moBepXHOCTh OAHOTO BemlecTBa (Oymaru, TKaHM M T. J.) IOTJIOLIAET
YaCTHIIBI IPYTOT0 BEIIECTBA (YEPHUI U MIPOU.), 3TO U €CTh aJICOPOIIHSL.

Ouenp xopomuit aacopOeHT — yrojib. [IpuyeM He KaMeHHBIH, a APEBECHBIN, U HE MPOCTO
JPEBECHBIN, a aKTUBHBIA (aKTUBUpPOBaHHBIN). Takoil yrojab mpomaroT B anTekax, OObBIYHO B BHJIE
tabsieTok. C HEr0 U HAYHEM OIBITHI 110 aJICOPOITHUH.

[TpurotoBbTe ONETHBINA pacTBOp YEpPHMI JIOOOTO I[BETa M HajlelWTe B MPOOUpPKY, HO HE
nosepxy. Ilonoxute B mpoOHMpKy TaOJIETKy aKTHUBHOTO YIJIsl, Jy4YIlle PacTONYEHHOIO, 3aKpOHTe
NajblieM U BCTPSAXHUTE Kak cienyer. PactBop mocsemiieeT Ha rnasax. Ilomensiite pactBop Ha
KakoU-1100 Jpyrod, HO TOXE OKpallleHHBIi — MycTh 3TO OyAeT pa3daBlieHHas Tyalllb WIH
akBapesb. DPPEKT OKaKkeTCsl TAKUM K€. A €CIIU B3ATh MPOCTO KYCOUKH JPEBECHOTO YIS, TO OHU
OyAyT NOTJIOMIATh KpacUTellb 3HAYUTENIbHO cliadee.

B 5TOM HeT HMYEero CTPaHHOTO: aKTHBHBIM YroJlb OTJIMYAETCS OT OOBIYHOTO TE€M, UYTO Y HEro
ropa3zo Oosblas MOBEPXHOCTh. Ero yacTuipl OyKBaJIbHO MPOHU3AHBI MOpaMu (ISl 3TOTO YToJib
0c00bIM criocoO0oM 00padaTHIBAIOT U YAANSAIOT U3 MEro MpUMecH). A KoJib CKOPO aacopOLUsI—-3TO
MOTJIOUIEHHE MOBEPXHOCTHIO, TO SICHO: 4YeM OoJibllle MOBEPXHOCTb, TEM U MOTJIOIIEHUE JIy4lle.
ANCOpOEHTHI CIIOCOOHBI MOTJIONIATh BEIIECTBA HE TOJIBKO U3 PacTBOPOB. BO3bMHUTE MOJITUTPOBYIO
CTEKJISIHHYI0 OaHKy M KallHUTE Ha JHO OJIHY KAaIlll0 OJIEKOJOHA HWIIK JII0OOTO JIPYroro naxydero
BemiecTBa. OO0XBaTuTe OaHKY JIAAOHSAMH U TOJEpXKHUTE €€ TaKk C IMOJIMHUHYTHI, YTOOBI HEMHOTO
HarpeTh Maxy4dylo >KMJIKOCTh — TOrJa oHa OyJeT ObICTpee HCIapsAThCS U CUIIbHEEe MaxHyTh. Kak
IPUHATO B XHUMHUHM, HE HIOXAalTe BELIECTBO NPSIMO U3 CKISHKU, a JETKMMHM B3MaxaMH DPYKH
HampaBbT€ K HOCY BO3JyX BMECTE C MapaMH BEIIECTBA; HE BCEr/a Belb W3BECTHO, XOPOLIO JIK
IIaXHET TO BELIECTBO, KOTOPOE B CKIISHKE.

Kaxum Ob1 HU ObLIT 3amax, Bbl €ro, KOHEYHO, TOYYBCTBYETE SIBCTBEHHO. A Teleph MOJIOKUTE
B CKJIIHKY HEMHOI'O aKTHBHOTIO YIUIS, 3aKPOMTE €€ IUIOTHO KPBIIMIKOW M OCTaBbTE€ Ha HECKOJIBKO
MUHYT. CHUMHUTE KPBILIKY U BHOBb HalpaBbTE BO3AYyX K cebe B3MaxaMmu JajoHU. 3amnax ucye3. OH



HOTJIOTUJICS aICOPOEHTOM, WIIM, TOYHEE, MOTJIOTHIUCH MOJIEKYJIbI JIETYUEro BEUIeCTBa, KOTOPOE BbI
MTOMECTHIIH B OAHKY.

He o6s3aTenbHO OpaTh A7 3TUX ONBITOB aKTHUBHBIA yroib. ECTh MHOTO Jpyrux BeLIECTB,
KOTOpBIE MOTYT CIIY’KUTh afcopOeHTamu: Ty, cyxas pa3MoJioTasl IJIMHA, MeJ, MPOMOKAaTelbHas
Oymara. CroBoM, camble pa3HblE BEIIECTBA, HO 00SA3aTENbHO C Pa3BUTON MOBEPXHOCTHIO. B TOoM
YHClie ¥ HEKOTOphIE MUIIEBbIE MPOAYKTH — BbI, HABEPHOE, 3HAETE, KaK JIETKO XJieO BIUTHIBAECT
NOCTOpPOHHME 3amaxu. HemapoM MIIeHWYHBIM X1e0 He COBETYIOT JAep)KaThb B OJHON YHaKOBKE C
PKaHBIM — HUX 3allaxy CMEUIMBAIOTCS, U KaXAbId TepseT CBOM OCOOBIM, TOJBKO €My MPUCYLIUI
apoMar.

Ouenp Xopomui afAcOpOEHT — BO3IAYyIIHAS KyKypy3a, WIM KYKYpYy3Hbl€ MaJOYKH, CTOJb
Tr00uMble MHOTMMHU M3 Hac. KoHeuHO, TpaTHTh Ha OMBIT MaKeT WM Jake YeTBepTh MaKeTa HET
CMBICTIa, HO HECKOJbKO IITYyK... [lompoOyem. [Ipeapiaymmii OmbIT ¢ MaxydyuMu BelECTBAMHU
MIOBTOPUTE B NPUCYTCTBUM KYKYPY3HBIX NAJIOYEK — U 3allaX COBEPIICHHO Hcue3HeT. KoHeuHo,
IOCJI€ OMBITA €CTh MAJIOUKH YK€ HEJIb34.

BepHemcs K ONBITY ¢ MONY4eHMEM AMOKCHIA yriepoja (YriaeKUCIOoro rasa). 3arnojHHUTE
TUM Ta30M JIB€ NPOOHPKH, MPUYEM B OJHY MOJOXKUTE KYKypy3HbI€ MalOYKH U BCTPAXHHUTE
HECKOJIbKO pa3. Jlanee, kak M mpexae, MpojesaiTe OmbIT ¢ M3BECTKOBOM BOJOM (MOXKHO HPOCTO
«HaJMBaTh» B HEE ra3 u3 MpOOMPOK — OH TsDKeNee Bo3AyXa). byner nu pasHHIla B MOBEACHUU
u3BecTKoBOM Bonbl? [la, Oyner. )KuakocTe CTaHET MYTHOW TOJIBKO B TOM CTakaHe, B KOTOPBIH
«BBUIWJIN» Ta3, He 00paboTaHHBIM aacopOeHTOM. A U3 Apyrol MpoOUpKH, TOW, rae ObLIN
KYKYpY3HbI€ MaJ04KH, JUOKCHIA YIIIEpOaa HE U3BJI€Ub: €r0 MOrTIOTUII aJCOPOCHT.

Ecnu Bel paboTaere B XMMHUECKOM KPY)KKE U YK€ HAyUUJIUCh MOJIy4aTh U cOOUpaTh Takue
OKpaIlleHHBIE T'a3bl, KaK XJOP M OKCHJ a30Ta (loMa ¢ HUMH Jejia UMEeTh He HaJo, TYyT TpeOyercs
Xopolasi Tra), To MOXeTe UCIBITaTh Ha HUX JEWCTBUE YISl U KyKypy3HBIX majnodek. B cocyn c
OKpAIIEHHBIM Ta30M IOMECTUTE aACOPOEHT, BCTPAXHHUTE HECKOIBKO Pa3 — M OKpacka, eclii He
HCYE3HET COBCEM, TO 3aMETHO OcllabeerT.

Ceifuac Ha MHOTUX KyXHSIX HaJl Ta30BBIMHU TUIUTAMH CTaBsIT pa3HOOOpa3HbIe YCTpoiicTBa st
OUYHMCTKHU BO3JlyXa OT Yaja u AbIMa. B Takux ycTpoiicTBax, HOMUMO MPOYEro, €CTh MATPOH C KaKUM-
au00 aacopOEHTOM, uepe3 KOTOpBI TMPOTOHSIOT 3arps3HEHHBIH Bo3ayX. YTo mpu 3TOM
MIPOMCXOAUT, BBl TeNeph 3HaeTe. A Korjma BCs IMOBEPXHOCTh OyneT 3aHsATa MOCTOPOHHUMH,
«BIUTAHHBIMW» U3 BO3/lyXa 4aCTULAMH, IATPOH 3aMEHSIOT CBEKHUM.

XUMUYNUCTKA

OneITbl U3 ATOH TIJIaBbl MOXHO Ha3BaTh IOBTOPEHUEM NPOHAEHHOIO, MOTOMY 4YTO IIpH
XUMHYECKON YHUCTKE W BBIBEJCHUM ISTEH Yalle BCEro MCIOJIBb3YIOT Kak pa3 Te MPOIEecChl, C
KOTOPBIMH Bbl HEAABHO IIO3HAKOMMIIMCH B ONbITaX. A HMMEHHO: SKCTPAKLUIO, OKHUCIECHHE—
BOCCTaHOBJICHHE U aJICOPOIIHIO.

KoHeuHo, HE CTOUT pajau OMBITOB MayKaTh OAeXkAy. [IoCTynmuM Tak: 3aroTOBUM HECKOJIBKO
KYCOYKOB CBETJIOW TKaHH, Ha Hee MOCaJUM pa3Hble MSITHA U MOMbITaEMCS MX BBIBECTH. A eciu
OMBITHl MPOWIYT YCIEIIHO, MOXHO PUCKHYTH MOYHMCTUTH U CBOH KOCTIOM (MJIM 4Y)KOH — €CIH
paspemiar...).

CaMble pacnpoCTpaHEHHBIE IISITHA — >KUPOBBIE. VX BBIBOIAT, Kak MPaBUIIO, C ITOMOIIBIO
AKCTPAKIMH, ON0Upas AJI 3TOr0 MOAXOASAIINUN pacTBOpUTENb. [ BIBEIEHUSI CBEXKHUX KUPOBBIX
IATEH ToAsaTcs OEH3WH, CKUMMIAp, MEAMUMHCKUM 3¢Qup. BaTkoi, cMOYeHHOW pacTBOpUTENEM,
MIPOTPUTE MATHO HECKOJIBKO pa3, U XKHUp nepeier B pacTBop. UToObI Ha TKaHU HE OCTAJIOCh OpeoJa,
€€ HaJlo MPOTEPETh MBbUIBHON BOJIOIM MIIM pacTBOPOM CTHPAJIILHOTO IOPOLIKA.

Crapble XHpOBbIE MSITHA YHAJIUTh TpPYyJIHEE, TYT OJHHUM pAacCTBOPUTEIEM HE OOOWTHCH,
HYXHbI cMecH. Hampumep, OeH3zuHa, MenunuHckoro s¢upa u ckunugapa (7:1:2) wim BHHHOTO
CIupTa, CKUIuAapa u MeauuuHekoro 3¢upa (10:2:1).

Ecnu TkaHp 1BEeTHas, TO HaJO MO3a00TUTHCA O TOM, YTOOBI PACTBOPHUTENb HE MOBPEANIT
okpacky. IIpexme yem mpuCTYnUTh K paboTe, MpOBEpbTE, HE W3MEHSET JIM BHIOPAHHBIM BaMU
pacTBOPUTEID LIBET TKAHH.

[IaTHO OT MacisSHOrO Jlaka XOpOIIO yJadseT mnacta U3 OeH3uHa U Oeyof TJIMHBI.



TecTtooOpa3Hyt0 cMeCh HaHOCST Ha ISITHO M OCTaBISIOT 10 T€X IOp, MOKa OCH3MH MOJHOCTHIO HE
ucraputcs. B 3ToM cimydae K SKCTpakuuM J0O0aBIsSETCS ancopOuus: Oenas TIMHA BIWUTHIBACT,
MIOTJIONIAET BEIECTBA, SKCTparupyeMole OCH3MHOM.

CBexee MATHO OT MACISHOW KpacKW CHavalla CMOYHTE CKUIMIAPOM (IJisi pa3MsrdeHus), a
notoM ynanute 6ensuHoM. Ecnu takas 06paboTka MOXKET MOBPEAUTh OKPACKe, TO IPOTPUTE MATHO
rOpsS'YMM PacTBOPOM TIIMIIEPUHA UK €T0 CMECHIO C PaBHBIM KOJIMYECTBOM BHHHOT'O CIHPTA.

OKCTpakluMed MOXKHO YAQJIUTh W MATHA OT TpaBbl, [loMHUTE ONBIT, B KOTOPOM MBI
sKCTparupoBain xjaopodun cnuptoM? Tak BOT, €cilu MPOTEpeTh MUCHAUYKAHHOE MECTO CIUPTOM
(MM METUIIMHCKUM 3(HUPOM), MOKHO TOCTETIEHHO SKCTPAarupoBaTh XJIOPODWIUT U3 MATHA, U OHO
00ecIBETUTCH.

UepHWIbHbIE TSTHA, TMOCAXEHHBIE HA OAEKIY, TOXKE yAaeTcs WHorma odecuBeTutTh. s
ATOTO HACKINBTE HA MSATHO HEMHOTO TOTYEHOTO MeJia WJIM 3yOHOTO MOpOIIKa U KalmHUTe 2—3 Kariu
criupta. CUpPT pacTBOPUT KPACUTENb YEPHHWI, a MEJl BOMTAET OKpALIEHHBbINH pacTBop. CHUMUTE
WCTIaYKaHHBIA MEJ TYyIbIM KOHIIOM HO’Ka, HAHECUTE CBEXYIO TIOPIIUIO MeJla ¥ CITUPTA U TIOBTOPSHATE
ATy OMNEpalui A0 TeX MOop, MOoKa Men He OyneT ocTaBaThes OenbiM. JlaliTe eMy BBICOXHYTh H
CHUMUTE OCTAaTKH IIETKOM.

W B 3TOM ciyyae MBI COYETANU SKCTPAKIUIO ¢ ajacopOiueii. Boobie npu ynaneHuu nsaTeH
TaKoOM JBOMHOM IMpHEM YacTO OKa3bIBAaeTCsl caMbIM 3(PQEKTUBHBIM: Oenas IJIMHA, MEJI U TOMY
10I00HBIE TIOPOIIKU HE MO3BOJISIFOT MOJKPAIIEHHOMY PacTBOPY Pacoii3aThCs MO TKaHU, 00pas3ys
Op€O0JI BOKPYT OBIBIIIETO IISITHA.

Tenepp 00 OKHCIUTENHLHO-BOCCTAHOBHTEIBHBIX PEAKIUAX, KOTOpPhIE TOXKE TMOMOTAOT
YAAIATh TSITHA.

CBexue nsTHA OT SITOJ M COKOB YIA€TCsl HEPEAKO CHATh MPOCTO ropsiueil Bogol. Ecnu xe
3TO HE BO3BIMEET JEHCTBHSI, TO ATH MATHA Ha OENBIX TKAHSIX MOXKHO OOECHBETUTH PAaCTBOPOM
nepokcuaa BoAopoja (MOKHO PAacTBOPHUTH TaOJETKy TUAPOINEPHUTa B TMOJIOBHHE CTaKaHa BOJIBI).
[IponuTaiiTe MATHO ATUM PACTBOPOM, TOOABUB K HEMY HECKOJBKO Karlejh HalIaTBIPHOTO CIHPTA,
MPOTPUTE YUCTOW BaTKOM W mpomoiTe Bojol. [lepokcua (mepekuch) BOJAOpPOJIAa — CHIIBHBIN
OKHCJIUTENb, OH OKUCIISIET MHOTHE KPACUTEININ, M OHU 00ECIIBEYUBAIOTCS.

[TaTHA OT TOpsIYEro YTIOTa Ha XJIOMYATOOYMAXKHBIX U JILHSHBIX O€BIX TKAHSAX TOKE MOXKHO
yAaJUTh C MOMOUIbIO pEaKIMHU OKHUCIIEHHS — BOCCTAHOBJIEHHSA. B KkauecTBe OKUCIHMTENS Halo
MCII0JIb30BaTh BOJIHBIN PacTBOp XJIOPHOM u3BecTH (ocTopoxkHO!) B otHomeHuu 1:50 nmo macce. Ilpu
neperpeBe TKaHU OO0pa3zylTCs KOPUYHEBBIE MPOJIYKThl TEPMHUYECKOTO OKHCIEHHUS, a XJOpHas
W3BECTh paspyliaeT uX, JenaerT OeciBeTHbIMU. Ho umeiiTe B BHUIy, YTO B pe3yibTaTre peakiuu
obOpasyercsi coiisiHas (XJIOPOBOJOPOAHAS) KHUCIOTa, KOTOpas camMa Mo cebe MOXKET pa3pyIIuTh
TKaHb. [lodTOMy cpa3y mocie YUCTKH OMOJOCHUTE TKaHb CIa0bIM PACTBOPOM COIBI, YTOOBI
HEHUTPAIIN30BaTh KUCIIOTY, a 3aT€M IIPOMOMTE YUCTOM BOJION.

Haxkowner, ecnu Ha TKaHb TOMAa WOM, TO, MPOTEPEB MSITHO PACTBOPOM THOCYNIb(aTa HATpHUs
(runocynbduTa), Bbl BbIBEJETE MATHO OeccienHo. Brl yxxe 3HaeTe, 4TO B 3TON peakIi OKUCIUTEINb
Y YTO — BOCCTAHOBUTENb.

CTUPKA
OT XMMUYHUCTKH BIIOJIHE €CTECTBEHHO OYJIeT MEPENTH K CTUPKE, YTO MBI U CJIEJIaeM.
Crupka — (U3HKO-XMMHYECKMH TMpollecC, €ro TJaBHble JEHCTBYyIOIIME JUa —

MOBEPXHOCTHO-AaKTUBHbIE BEIIECTBA. MOIJIEKYJbl TAKUX BEIIECTB COCTOST M3 JBYX 4YacTed —
ruaApoGUILHON, T. €. HWMEIIIeH CpOJACTBO K BojAe, W THAPOPOOHOW, KOTOpas C BOJOH HE
B3aUMOJICUCTBYET, 3aTO OXOTHO BCTYNAET B KOHTAKT C 3arpsi3HSAIONIMMU BEIIECTBAMH, HAIIPUMED, C
TPYAHO OTMBIBAEMBIMH >KMpaMHU U MacllaMd. DTU TPYyNIbl — TUAPOPUIbHBIE U TUAPOPOOHBIE —
HaxXoJATCA Ha Pa3HbIX KOHLAX JIMHHOM MOJIeKyJbl. Takue MOJIEKYJbl MPUKPEIUISIIOTCS CBOUMU
ruApo@OOHBIMU KOHIIAMHM K >KUPHOW MOBEPXHOCTH, a THAPOQPHIbHbIE TOpYaT HApYyXy, CIOBHO
UTOJIKK y €Xa. Boga 3TH «HMroJKuW» XOpOIIO CMAuMBAaeT, OHA OKPYXKAaEeT TaKOro «Ea», OTPHIBAET
€ro OT ITOBEPXHOCTU U YHOCHUT IpoYb. [IpuMepHO Tak AEHCTBYET M MBUIO, M CTUPAIBHBIN ITOPOLIOK.
A 4TOOBI TOCKOpEE yIAIHUTD IPsI3b C TKAHU WM C HAIIMX PYK, MBI UX TPEM T'YOKOM, ETKOH, IPYT O

apyra...



Konb ckopo MBLIO — caMoO€ cTapoe MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, C HETO U HAUHEM.

PactBopuTe B HEOOJBIIOM KOJMYECTBE BOJbl HEMHOTO MbLIa, J00aBbTE B MPOOUPKY
pactBop (enondranenna. Okpacka cTaHET MaTUHOBO-KpacHOW. 3HAUWT, cpena menouyHas. U B
caMoM Jelie, 0ObIYHOE MBLIO — HATpHUEBasl COJIb KUPHBIX KUCIOT — OJIEMHOBOM, CTEapHHOBOIA,
Harnpumep, C;7H3sCOONa (a xuakoe MbU1o0 — KajueBasi coJib TeX ke KucioT). [Ipu pactBopennn B
BOJIE TaKHE COJIM THAPOJIM3YIOTCS, pachajaloTcs Ha KUCIOTYy U mienodb. Ho KupHblE KHCIOTBI
ciabble, a IMeJI04M B JAHHOM CIIy4ae CUIIbHBIE, I03TOMY PacTBOP UMEET IIETOYHYIO PEaKIHIO.

Panbiie nymanu, 6yATO MBUIO XOPOIIO CTUPAET U MOET IMMOTOMY, UTO OHO 00pa3yeT LIe0Yb.
Oxkasasioch, 4TO JIe10 BOBCE HE B 3TOM. Hampotus, menous (Hampumep, CTHpaibHas COla) MOET
MOTOMY, YTO OHa COEIUHSETCS C JKUpaMH U o0Opa3yeT B pacTBOpPE MOBEPXHOCTHO-aKTUBHBIE
BEIIIECTBA M10100HBIE MBLITY.

Mexy mpo4YuM, MBUIO HE TaK YK CJIOKHO MOJYYUTh caMUM. ECTh HECKOJIBKO CHOCOOOB;
BOT OAWH U3 HUX. [IpUroToBhTE TrOpAYMN KOHIIEHTPUPOBAHHBIM PACTBOP CTHUPAIBHOM COMBI,
HaJleliTe ero B MpOOUPKY M MOCTENEHHO, M0 KaIulsiM, J0O0aBJsiiTe pacTUTEIbHOE Macio, MOKa OHO
HE MepecTaHeT pacTBOPAThCA. BMecTo macia MOXHO B3SITh MUEIMHBIA BOCK. B mosydeHHBIN
pacTBOp HACHINbTE MICTIOTKY MOBAapeHHOM conu. Tak ke MOCTYNalT U Ha MBIJIOBAPEHHBIX 3aBOJIaX
— 9TOT MPOIIECC HA3BIBAIOT BhIcamBaHueM. [locie no6aBneHus: Cou TBEPI0E€ MBLUIO BCIUTHIBAET HA
MOBEPXHOCTH U €r0 JIETKO OT/EIUTh OT pacTBOpa.

Ceiluac MbUIO JUIsl CTUPKH HMPUMEHSIOT BCE PEKe, a CTUPAJIbHbIE MOPOIIKK Bce yamie. B
COCTaB 3THUX IMOPOIIKOB BXOJSAT MOBEPXHOCTHO-AKTHBHBIEC BEIIECTBA, MOJYyUEHHbIE CUHTETUYECKHU.
[ToaTOMY MX ¥ Ha3BIBAIOT CUHTETUYECKUMH MOIOIIMMH CPEJICTBAMH.

IToctaBuM Takoil ombIT. Pa3pexpTe JIOCKYT IpA3HOM TKaHM HA TPU YacTU M OIyCTUTE
KXl KyCOYEK B CTakaHbl. B MepBhIil cTakaH HajlelTe MPOCTO MOAOTPETYIO BOJY, BO BTOPOUH —
MBUIBHBIH pacTBOp, a B TPETUN — PacTBOP JIFOOOr0 CTHUPAIBHOIO MOPOIIKA, KaKOW Hailjercs 1oma.
Crierka nmoTpuTe JOCKYTKH, OMOJOCHUTE UX B YUCTOM BOJIE, BHICYLUIUTE U BHUMATEIIBHO Pa3TIISAUTE.
ToT Kycouek TKaHU, KOTOpBIM MOOBIBAJl B BOJIE, CTall HEHAMHOTO yuine. JIOCKyTOK M3 MBUIBHOTO
pacTBOpa 3aMeTHO MocBeryied. Ho caMbIM YUCTBIM OKaXeTCs TOT KYCOYEK TKaHU, KOTOPHIA BBbI
U3BJIEKJIM U3 CTaKaHa C PacTBOPOM CTHPAIbHOIO IMOPOIIKA. 3HAYUT, CUHTETUYECKHE MOIOIINE
CpeZCTBa ACUCTBYIOT OOJiee IHEPTUYHO, YeM OOBIYHOE MBLIO.

Y MHOTUX CTHpaJIbHBIX MOPOIIKOB €CTh €IE OJIHO IIEHHOE CBOMCTBO: OHM MOIOT B JIFOOOM
BOJIE — B MATKOM, B KECTKOH, 1a’K€ B MOPCKOH. A MbLIO?

Bozbmure 00bIuHYIO BOJly U PACTBOPHUTE B HEM KaKyrO-HUOYAb COJIb KaJlbLUsl WJIM MarHus.
MOXHO KyNUTh B aliTeKe TOPbKYIO COJIb, MOXKHO B35ITh CYXYI0O MOPCKYIO COJIb (OHA TOXKE MPOJAeTCs
B anTeKax) WJIM PacTBOP XJOpHjaa Kamblusa. Takum oOpa3om BBl cIenaeTe BOAY JKECTKOW, BEIb
JKECTKasi BOAA TEM M OTIMYAETCS OT MATKOM, UTO COAEPAKUT MHOTO COJIEH KaJlbIUs U MarHusi — TaK
Ha3bIBAEMBIX COJIEH )KECTKOCTH.

BHOBb BO3bMUTE KyCOUEK TPS3HON TKAaHU M MOMPOOYITE BHICTHPATh €0 MBIJIOM B TaKOH
KECTKOM Bojie. Huduero y Bac He BBIIET — Jaxe NeHbl He o0pa3yetcs. Cou )KeCTKOCTH BCTYIAIOT
C MBUIOM B PEaKIINI0, 00pa3yIOTCs KaJIbIIUEBhIE U MarHUEBBIE MbLIA, & OHU HEPACTBOPUMBI B BOJIE.
U naiie MbLIO TEpsiET BCE CBOM MOJI€3HbIE CBOICTBA.

Ho ecnu B )xecTKO# BO/Ie paCTBOPUTH CTHPAIBHBIN MOPOIIOK, Hanpumep «JIoTocy, oH Oyaer
OTCTUPBIBATh I'PSA3b MOYTH TaK K€, KaK Mpek]e — >KecTKas Bojaa eMy He BpenuT. [loBepXHOCTHO-
aKTHBHBIE BEILIECTBA, BXOJAIIME B COCTAB MOPOIIKA, HE B3aUMOJEHCTBYIOT C COJSIMU JKECTKOCTH, a
3HAYUT, HE TEPAIOT CBOUX CBOMCTB.

PacTBOpBI CTHpaANBHBIX MOPOIIKOB, KAK M PACTBOPHI XO3SHCTBEHHOTO MBLIA, MOTYT OBIThH
HIEJIOYHBIMH; B 3TOM CITyyae B HUX PEKOMEHIYIOT CTUPaTh XJIOMOK U JIeH, HO HUKaK He HIepCTh U He
menk. OHAKO €CTh U HEUTpalbHbIE CPEACTBA, X HEPEAKO BBIMYCKAIOT HE B BUJE MOPOIIKOB, a B
BUJE KHUJKOCTEH; OHHM-TO M XOPOUIM JJisi LIepCTH, IIeJKa M CHHTEeTHYeCcKHX TkaHed. Ecnu
BO3HUKHYT COMHEHHUS, CTOUT JIM CTHUPAThb TEM WM HHBIM IOPOIIKOM INEPCTSIHOW CBUTEp, TO
nposeauTe nMpody ¢ denondrariennoM. PacTBop cTam KpacHBIM — 3HAYUT, B HEM €CTh CBOOOHAS
1IeJI0Yb, a OHA IIEPCTH NPOTUBOIIOKA3aHa, MOTOMY YTO MOXET pa3pyliMTh BoJiokHAa. Ho ecnu
pacTBOp ocTajicsi OECLBETHBIM WJIM OKPACHUJICS COBCEM HEMHOTO, CMEJO MOrpyKaiiTe B HEro u



LWIEPCTSAHBIE U LIEJTKOBBIE BELIU.

B Obutble BpemMeHa, KOTJa MBUIO OBIIO MPEIMETOM POCKOIIH, JJisi CTUPKHA dYacTo
UCTIONB30BAIH Jpyrue, 0ojiee TOCTYITHBIC BEIIECTBA, KOTOPHIE XOTS U B MEHBIIIEH CTETEHU, HO BCE
e OTCTHpbIBaNU rpsi3b. [lompoOyiiTe W BbI, Kak JAEHCTBYIOT 3TH BemiecTBa. MokeTe B3SITh IS
OTIBITa TOPOIIOK TOPYHIIBI WM OTBap (hacoiv, HO elle Jydille — KOPHH HEKOTOPBIX PAaCcTEHUH,
HalpuMmep, NPUMYJIbI, BOPOHBETO TIJja3a, IUKIAMEHa, KyKOJIW. B 3THX KOpHSX cojaepkarcs
CallOHMHBI — BEIIECTBa, 00JIAJAIOIINe MOIIIUM JCUCTBUEM (BO3MOXKHO, B CTapbIX KHUKKAX BbI
BCTpEYAIM TaKO€ BBIPAKEHHWE — MBUIbHBIA KOPEHb). Bce 3TH MpupoaHbIE BelecTBa CTUPAIOT,
KOHEYHO, Xy>K€ MbLJIa, HO BbI 0€3 Tpy/Aa yOeIUTECh, YUTO OHHU BCE JKE CTHPAIOT.

['maBy 0 MOMOIIMX CpeACTBaxX 3aKOHUYMM OTBITOM, B KOTOPOM, J00aBJjsisi TTOBEPXHOCTHO-
AKTUBHBIE BELIECTBA M M3MEHSAS TEM CaMbIM IMOBEPXHOCTHOE HATSXKEHHUE BOJbI, Mbl 3aCTaBUM
MpEAMET IBUTATHCS MO BOJIE.

N3 TOHKOW MEIHOW MPOBOJIOKH CIEJIAWTE IJIOCKYIO CIHpajb B HECKOJIBKO BUTKOB, CJIETKa
CMa)XbTE €€ MacjiOM WJIM Ba3€JIMHOM M OYEHb OCTOPOKHO OIYCTUTE HA IOBEPXHOCTH BOJIBI.
IToBEpXHOCTHOE HATSKEHHUE BOJABI HE JAECT CIUpalId YTOHYTh, a BOJA €€ HE CMAadyuBaeT. lemnepb
MUATIETKOM aKKypaTHO KAallHUTE B CaMYK0 CEpEeIVHY CIHPAIA OAHY KaIlll0 MBUIBHOTO PacTBOpa.
Cnupane ceiiuac ke HauHeT BepTeThcs. PacTekasch MO MOBEPXHOCTH, MBUIBHBIN PacTBOP J1OXOIUT
JI0 KOHITAa CIIUPAJIM, BBIXOJUT M3 HEE W pa3BUBaeT HEOOJBIIYIO peakTHBHYIO TiAry. Korma cnmpais
OCTaHOBUTCS, KAITHUTE MBUILHBIN PACTBOP €Ille pa3 — BpaIleHHEe BO30OHOBHUTCS.

Takast crnupanh MOXET TMOCITYKUTh TPHOOPOM IS OMpENeTICHUS TOBEPXHOCTHOM
AKTUBHOCTH PA3JIMYHBIX )KHJIKOCTEH. 3aMEHUTE MBUIbHBIN PacCTBOP JIPYTUM BEIIECTBOM — CIIHPaJb
CTaHET JABUTAThCS C APYroil CKOpocThio. Ecnu KanmHyTh pacTBOp MOBapeHHOM COJIM, TO KPYrOBOTO
JIBUKEHHsI HE OyJIeT BOBCE. A B PacTBOPE CTUPAIBLHOTO MOPOIIKA CIUpalb OBICTPO yToHET. OH
CMBIBAET CJIOM Macia, KOTOPBIM YAEPKUBAET IPOBOJIOKY Ha BOJE.

CBEYA U3 MBUTA

Korma Mbl paccyxaaim 0 TOM, OTYEr0 MBUIO MOET, TO YIIOMHUHAIN 0CO000€ YCTPONCTBO €Tro
MOJIEKYJIBI: «TOJIOBa» W JUIMHHBIM «XBOCT», MPUYEM «TOJIOBa» CTPEMUTCS K BOJAE, & «XBOCTY,
HaIMpOTHUB, OT BOJIbI OTTAJIKUBAETCH. ..

PaccmoTrpum moBHUMaTenbHee THAPOPOOHBIH «XBOCT» — JUIMHHYIO YTIEBOJAOPOIHYIO
nenoyky. Takoro poja COEOUHEHHS O4YE€Hb paclpoCTpaHEHbl M KpaWHE BaXXHbl IS
MPOMBINUIEHHOCTU. OHU HENpEeMEHHasl COCTAaBISAIONIAsl YAaCTh MHOTHX JKHPOB, Macelsl, CMa3oK M
JIIPYyrux Tmoje3Hermux BeniecTB. OIHO U3 HUX — TaK Ha3bIBA€MbIA CTEAPUH — Mbl Ce€HWyac U
MIOJIYYHM, B35IB 3@ OCHOBY XO35IMICTBEHHOE MBLUIO.

HoxxoM HacTporaiiTe ¢ TOJKYCKa XO3SMCTBEHHOTO MbUIA W TMOJIOKUTE B YHCTYIO
KOHCEPBHYIO 0aHKy (MJIM B OTCIYKHMBIIYIO CBOE KacTprOJIbKy). Hareite BonbI, Tak 4TOOBI OHA C
M30BITKOM TOKPBIBAJIA MBUTBHYIO CTPY)KKY, M TIOCTAaBbTE CMECh Ha BOJsIHYIO OaHto. [TomemmBaiiTe
BpeMsSI OT BPEMEHHU COJEPKHMOE KaCTPIOJIbKU JCPEeBSHHON MAJOYKOW, YTOOBI MBUIO IMOCKOpEe
pacTBOpmIIOCh B Bojie. Koryma 9To, HaKOHEI, MPOU30MIET, CHUMHUTE COCYH C OTHs (pa3ymeeTcs, He
rojiol pykoil) u BiIuBaiiTe B Hero ykcyc. Iloa aeilicTBMEM KHUCIOTHI M3 PAacTBOpa BBIACIUTCS U
BCIUTBIBET HA TIOBEPXHOCTH TycTas Oenas Macca. ITO U €CTh CT€apuH — MOJIyIpO3padHas CMECh
HECKOJIbKMX BEIIEeCTB, TJIaBHBIM oOpazom creapuHoBoii C;H3;sCOOH wu  manbMuUTHHOBOM
CisH3,COOH kucnot. TouHblld cOCTaB CKa3aTh HEBO3MOKHO, OH 3aBHCUT OT BEIECTB, KOTOPBIE
MOIILIM HA IPUTOTOBJICHUE MbLJIA.

N3 creapuHa, Kak M3BECTHO M3 XYAO0KECTBEHHOW JIMTEPATyphl, JETAOT CBEYKU. BepHee,
JIeNIany paHblile, TOTOMY YTO ceiiuac cBeur OOIbIIeH YacThi0 HE CTEapUHOBBIC, a Mapa@uHOBHIE —
noytyqaemMbiii U3 Heptu mapaduH gemesne U goctynHee. Ho, Koinb CKopo B HaIleM pacmopsiKeHUH
€CTh CT€apuH, Mbl M MPUTOTOBHUM U3 HEro cBeuy. OJTO, MEXAy NpodynM, caMo To cebe
3aHUMATEeJIbHOE 3aHsTHE!

Kornma GaHka coBCceM OCTBIHET, COOEpUTE CTEapUH C MOBEPXHOCTU JIOKKOW U TEPENIOKUTE
ero B 4MCTyI0 mocyay. JBa-Tpu pasza mpoMoiiTe creapuH BOJOW M 3aBEPHHUTE B UYUCTYIO Oelyro
TPSIMNKY WO B (UWIBTPOBAIBHYIO OyMmary, 4roObl BOUTalach JHINHSS Biara. Korma creapu
COBEPIIEHHO BBICOXHET, MPUMEMCS 32 CBEUKY.



BoT eznBa 11 He caMblif IPOCTOM MpUEM: TOJICTYIO BUTYIO HUTh, HAllpUMep, OT GUTHIS IS
KEPOCUHKHM OKYHAaWTe MHOTOKpPAaTHO B CJErKa MOAOTPETHIA pacIUIaBICHHBIM CTEAPWH, KaXIbIHd pa3
JlaBasi CTeapuHy 3aTBepaeTh Ha ¢utmie. [locrymaiite Takum o0pa3oM 10 TeX HOp, MOKa Ha (HuTHIIe
HE HapacTeT CBeYa JOCTATOYHOW TOJIIMHBL. OJTO XOPOIIUH CMOco0, XOTSA H HECKOJIBKO
YTOMUTEIBHBIN; BO BCSIKOM CIIy4yae, B JaBHUE BPEMEHA TaK HEPEJIKO TOTOBWJIN CBEYH.

Ecth crioco6 u momporie: cpa3y ooOmMaszath PUTHIIB MTOJOTPETHIM 10 Pa3MSATUYCHUS CTEAPUHOM
(MO>XXHO JTakKe TOJIBKO YTO MPUTOTOBJIEHHBIM, ellle He OCThIBIINM). Ho B 3TOM ciyyae urtuib Oyaer
XyX€e TMpPONMUTHIBATHCSA IUIABKOW Maccoil M cBe4a MOJYYUTCS HE O4YeHb XOpOoLIei, XOoTs u OyaeT
TOpETH.

st xpacuBbIX, QUTYPHBIX CBeUEH M CIIOCOOBI M3rOTOBIIEHUS HEMpocThl. W mpexne Bcero
Ha/lO caenatb GopMy — JEPEBSHHYIO, THUIICOBYIO, METaUIM4ecKyro. PUTUIL U B 3TOM cCllydyae
KeJlaTeJIbHO CHavajia MPOINUTaTh OJHUM-ABYMS CIIOSIMU CT€apuHA; 3aT€M €ro 3aKpeIunsiioT B popme
TaK, 4YTOObI OH MPOXOAMI TOYHO Mocepeaune. XKemnarenbHo, YTOOb! (PUTHIL ObLT HEMHOTO HATSHYT.
U yxe nocie 31oro B popmy 3aJUBaIOT FOPSUYUNA CTEApUH.

Mexay npoyuM, TakuM 0Opa3oM MOXKHO JieflaTh CBeUd U3 napaduHa, T. €., COOCTBEHHO, U3
MOKYIIHBIX CBEYEH, pacIulaBisii UX U mpuaaBas UM Ty (opmy, kakasg BaMm mo ayme. OmHako
IPEIyNPEXKIAEM — IMPUIETCS TTOBO3UTHCHL. ..

[TosryuuB cBeuy U3 MblLia, IPOBEJIEM OIBIT B 0OpPaTHOM HANpaBICHUU: IPUTOTOBUM MBLIO U3
cBeud. Tonbko He W3 mapadUHOBOHM, W3 Hee MbUIa BOOOIIE HEJb3s CleNarh, MO0 y MOJIEKYI
napauHOB HeT «rosioB». Ho ecnu BBl yBEpeHbI, UTO CBEYa CTEApUHOBAas, TO CMEIO MOXKETe
TOTOBUTH U3 HEE XO3SMUCTBEHHOE MBLIO. ['0UTCS TakKe HATYpaJbHBIN MUEIUHBIN BOCK.

Heckonbko 0O0JIOMKOB CT€apMHOBOW CBEYM HarpeinTe Ha BOJSHOW OaHe, JOCTATOYHO
ropsiueif, Ho He J0BeAeHHON 10 KumeHus. Korja creapuH MOJHOCTBIO pacIUIaBUTCS, J100aBbTE K
HEMY KOHIEHTPHUPOBAHHBIM pacTBOp CTUPAJIbHOHN (KaJbLIUHUPOBAaHHON) coabl. OOpazoBaBiIasics
Oenas Bs3Kas Macca U ecThb MbuUIo. Ilojepkure ero eme HeCKOJIbKO MHMHYT Ha BOJASHOW OaHe, a
3aTeM, HaJeB PYKaBHIy IUIM OOMOTaB PYyKy MOJOTEHLIEM, 4TOObI HE 00KeubCs, BBbUIEHTE elle
ropsiuyio Maccy B Kakyro-au00 ¢popMy — XoTs Obl B CLIMUEUHBIA KOpoOOK. Koryia Mbl1o 3acThIHET,
BBIHBTE €0 U3 KOpOOKa.

Y6enutbes B TOM, UTO 3TO MBUIO U UTO OHO MOET, TPY/s HE COCTaBUT. TOJIBKO, MOXKaIyiicTa,
HE HCIIONBb3YHUTE €ro JUIsl MBIThsl pyK — B€Jb Mbl HE 3Ha€M, HACKOJIBKO YHCTHIMU OBLIM BEIIECTBA,
BXOJIMBLINE B COCTaB CBEUKH.

MEJI, MPAMOP, CKOPJIVIIA...

Kycouek mpupoanoro mena CaCO; cmounte kameit consHoi kuciaotel HCl (MOXHO B3Th
anTeuHylo KucioTy). TaMm, KyJa ynana Karmis, 3aMETHO SHEprMyHOe BCKHUIIaHue. BHecuTe kycouek
MeNa ¢ «KMIALIEH» Kaljled B IUlaMsl CBEYM WM cyXxoro crnupta. Ilnamst okpacurcs B KpacuBBIN
KpPAaCHBIN 1BET.

OTO sIBJIEHNE U3BECTHOE: KAJIbLUI, BXOAAIIUI B COCTaB MeJa, JenaeT miaMsa KpacHsIM. Ho
3aueM kuciora? OnHa, pearupys ¢ Menom, oOpasyer pactBopuMbiii xsopua kaibius CaCl,, ero
OpBI3TH YHOCATCS Ta3aMU U TOMNAJal0T HEMOCPEJICTBEHHO B IIaMsi — OT 3TOTO ONBIT CTAHOBHUTCS
addexTHee.

K coxasieHnto, Takoi OIBIT C IPECCOBAHHBIM ILIKOJIBHBIM MEJIOM HE yJA€TCsl — B HEM €CTh
IpUMech COJIbl (COJM HATpHs), M IUIaMsl OKpalllMBaeTcsi B OpaHXKeBbIil 1BeT. Jlyurie Bcero ombIT
MOJYy4aeTcsl ¢ KyCOUYKOM OeJIoro MpaMopa, CMOYEHHOT'O TOH e KUCIOTOH. A yOeIUThCS B TOM, 4TO
COJIM HATpUs OKPAIIMBAIOT IJIaMsi B MHTEHCUBHBIM JKENTHIN I[BET, Bbl CMOXKETE, BHECS B IJIams
kpynuHKy conu NaCl (mim npocTo cierka «mocoyiuB)» OroHb).

Jns crnemyromero ombiTa ¢ MEJIOM TOHAJAOOMTCS CBeya. YKpEmuTe €e Ha Heroprodei
MOJCTaBKE M BHECHTE B IIaMs KycodeKk Meja (Mpamopa, pakyIIKH, SUYHOM CKOpiymsl). Men
MOKPBIBAETCS KOMOThIO — 3HAUUT, TEMIlepaTypa IulaMeHu Maia. Mbl codupaeMcsi 00xkeub Me, a
uig 3Toro HyxkHa Temmneparypa 700—S800 °C. Kak sxe Obith? Hano yBenuuuTh Temmneparypy,
MpOAyBas yepes3 Mmiams BO3AyX.

C anTeyHOM NMUIETKHM CHUMUTE PE3MHOBBIM KOJINMAYOK U BMECTO HETO HAJECHBTE PE3UHOBYIO
WM TUTaCTMAcCOBYIO TpyOky. [lyiite B TpyOKy Takum oOpa3oM, YTOOBI depe3 OTTSHYTHIH KOHEIl



MUMETKHA BO3AYX MOMal B IUIaMsl HaJl caMbIM (uTHIIeM. SI3bIYOK IIaMEHH OTKJIIOHMTCS B CTOPOHY,
TeMIlepaTypa ero noBeIcUTCs. HampaBpTe A3bIMOK HA CAMYIO OCTPYHO YacThb MeJIKa. JTOT Y4acTOK
packanmuTcsa Jo0ena, Mesl MPeBpaTUTCs 37iech B JKKEHyIo (HerameHyro) usBectb CaO, a 3a01HO
BBIJICJIUTCS TUOKCHT YTIIEPOJA.

IIponenaiite 5Ty ONEpalMI0 HECKOJIBKO pa3 € KyCOYKaMM Mejla, Mpamopa, SU4YHOU
ckopaymnbl. O00XOKEHHbIE KyCOUKHU TMOJIOKUTE B YUCTYIO JKECTAHKY. [loka OHM OCTBIBAIOT, CaMblii
OO0JIBIIION KyCOUEK MOMECTHUTE B OJIOALIE M KAaITHUTE BOJBI HA TO MECTO, KOTOpOe OBbLIO HAKAJICHO.
Pa3nacres mmnenue, BCA BOAAa MOTJIOTUTCS, a MPOKAJIEHHBIM YYaCTOK PAaCCBHILIETCS B MOPOIIOK.
OT1oT nopomok — rameHas uzsects Ca (OH),.

Jlo6aBpTe BOMBI MOOOJIBIIIE U KalmHUTE pacTBop deHondTanenna. Boga B Omronaie craHeT
KPacHOI; 3HaYMT, TalleHas U3BeCTh 00pa3yeT IEeI04YHON pacTBOP.

Korna o06oxKeHHbIE KYCOUKH OXJAASTCS, TMOMECTUTE WX B CTEKISIHHYIO OaHKy WIH
OyTBUIKY, 3aJIeiiTe BOJOH, 3aKpoiiTe KpBIIIKOW W B30ONTaliTe — BOJa CcTaHeT MyTHOW. BbI yxe
3HAaeTe, YTO Mbl CeHYac MOJYyYHM H3BECTKOBYIO BOAy. JlalTe »KMUIKOCTH OTCTOSATHCA M CIEHTE
NpPO3payHbIil pacCTBOpP B YUCTYIO CKIISIHKY. OTJIeiiTe HEMHOTO M3BECTKOBOM BOJIBI B MPOOUPKY — H
MOKHO CTaBUTb C HEIO OIMCaHHbIE paHee OMNbITHl C ra3aMu. A MOXHO MU (OKYCBI, BpOAE
MPEBPAILCHUS «BOJIBD» B «MOJIOKO» HIIH «BOJBD B «KpOBbY». Onucanue Takux (GOKyCoB BBl HailsieTe
B pazzeine «JIOBKOCTb pyK».

OJIEKTPOJIN3 B CTAKAHE

OmBITEI C AJIEKTPUYECTBOM €IlI€ HE pa3 BCTPETATCS BaM B 3TON KHHre. Celyac—caMble
npoctbie. YToOBI IPOBECTH X, IOCTATOYHO TPEX-UeThIpex OaTapeek A KapMaHHOTO (oHaps.

BooO11e-To onbIThl MO 3JEKTPOXUMUU YacTO MBITAIOTCS CTaBUThH JIOMa, HO HE BCErja OHU
BBIXOJIAIT: Kakas-HUOyIb MEJIoYb — M HMYero He moiydvaercs. Ecnu Bbl Oyzere cienoBaTh BCEM
HAIlIUM YKa3aHUSAM, MOKETE ObITh YBEPEHBI, UTO OMBIT YIACTCS.

HayneM ¢ ouYeHb IIPOCTOrO, HO TEM HE MEHEE IOYYUTENbHOrO omnbiTa. g Hero
MOHA00UTCSl OJIMH-EIMHCTBEHHBIA peakTHB: yepHUIa ro0oro mnseta. [IpaBaa, npuaeTcss HEMHOTO
HOTPYAUTHCS HaJ IPUOOPOM.

Bo3smuTte aBe Metamuinyeckue nojaocku JuMHon 8—10 cM n mupuHoi 1—2 cm. OHu MoryT
OBITH U3 XKele3a, MeIH, ATFOMUHUS — 0e3pa3InyHo, JTUILb ObI CBOOOIHO MPOXOIWIN B PO3PAUHBIi
COCy/1 — BBICOKYIO MEH3YPKY WK OoJbInyto npoOupkKy. Ilepea onbIToM mpocBepiIUTe B MJIACTUHAX
C OJIHOM CTOpPOHBI OTBEPCTHUSA Ul NPUKPEIUICHUs NPOBOAHUKOB. IIpUroTroBsTe ABE OIMHAKOBBIE,
TOJIIIMHON OyKBajJIbHO B HECKOJIbKO MHJUIMMETPOB, MJIACTMACCOBBIE WM JI€PEBSHHBIE MPOKIAIKH U
CKJIEHWTE MX C METAIMYECKUMH I0JIOCKAMU TaK, YTOOBI T€, PACIOIOKUBIINCH MapaijielbHO, He
Kacaiuch apyr apyra. Kieit rogurcs npaktudecku o000t — bd, «MomenT» u ap.

B MeH3ypky uiam mpoOHMpKy HajeilTe BOXy M KallHUTE€ B HEE CTOJBKO UYEPHWI, YTOOBI
pacTBOp He OB OYEHb HACHIIIEHHOrO IBeTa (OAHAKO OH HE JIOJDKEH OBITh U IMPO3PayHbIM).
OnyctuTte B HEro KOHCTPYKLHMIO W3 JIBYX IIOJIOCOK, COEAMHHUTE HUX IPOBOJKAMU C ABYMS
OarapeiikamMu, MOJKIIOYEHHBIMU IOCIEI0BATENIbHO, «IUIIOC» K «MUHYCy». Heckoibko MHHYT
CIYCTsI, YEPHUJIBbHBII pacTBOp MEXIy IUIACTUHKAMM CTaHET CBETJIeThb, a Ha JIHE M BBEpXY OyayT
coOMpaThCs TEMHBIE YACTHIIBI.

B cocraB yepHMIIa BXOIAT OYEHb MEJIKME OKPAIICHHBIE YAaCTULIbI, B3BELIECHHBIE B BoAE. 1lon
JICHCTBHEM TOKAa OHM CIIMIIAIOTCS U HE MOTYT YK€ IUIaBaThb B BOJE, a OIYCKAaKOTCSA HA JHO TOJ
neiictBueM cuibl TsokecTd. [IOHSATHO, 4TO pacTBOp NMpPU 3TOM CTAaHOBHUTCSA Bce Oojee u Ooiee
OJIeAHBIM.

Ho kak e uactuupl nonanu Hasepx? Ilpu neiicTBUM TOKa Ha pPAacTBOPBI HEPEAKO
oOpa3yroTcst raspl. B HameM ciydyae ra3oBble IMy3bIPbKHM TMOJXBATHIBAIOT TBEPAbIE YAaCTULBI U
YHOCSIT UX HaBepX.

B CJEeYIOIIEM OmbITE
TOJICTOCTCHHBIHN YaHBIN CTaKaH,
pacIIupsIIOUINiicss KBepxy, OyAeT CIIyKUTh
JJIEKTPOJIUTUYECKON BaHHOW. lIpurorosnre
(daHepHbIll KPYKOK TaKoro JIuameTpa,




9TOOBI OH MPHIKAJICS K CTEHKE CTaKaHa B TPEX-YEThIPEX CAHTUMETPAX BHIIIE JHA. B KpyKKke 3apaHee
IIPOCBEPJIUTE JIBA OTBEPCTUS (MJIM BBIPEKbTE B HEM IO AMAMETPY MPOPE3b), HEMOAAJIEKY LIHIIOM
MIPOKOJIMTE JBA OTBEPCTHS: Uepe3 HUX OyAyT MPOXOAMUTH MPOBOAKU. B Oonblie OTBEpCTHUS W B
Mpope3b BCTaBbTE JIBA KapaHJalla IJIWHOW 5—6 cM, OYMHEHHbIE ¢ OAHOro KoHua. Kapanmamm,
TOuHee, uX Tpudenu, OyAyT CIYXHTb 3JIeKTpoaaMu. Ha HEOUMHEHHBIX KOHIAX KapaHaalei
caenaiite 3apyOku, 4TOObI OOHAXKWUIUCH TpUQENHd, U NPUMOTAWTE K HUM OTOJIEHHBIE KOHIIBI
npoBoJKOB. [IpoBOIKM CKpyTHTE W THIATEIbHO OOMOTaiTe W3OJSLMOHHOM JIEHTOH, a 4YTOOBI
M30JISI1Ms OblJIa COBCEM HAJEKHOM, Jydllle BCEro CIpSTAaTh MPOBOAKU B PE3HMHOBBIX TpyOkax. Bce
JieTaau npubopa TOTOBBI, OCTAeTCs TOJNBKO COOpaTh €ro, T. €. BCTaBUTh KPYXKOK C 3JEKTPOJaMH
BHYTpb CTaKaHa.

[locTaBbTe cTakaH Ha TapeiKy W HajeldTe B HEro JO0 KpaeB pacTBOP CTHPAIbHOMN
KaJIbIIMHUPOBAHHOM conbl Na,COs; u3 pacdyera 2—3 yaiiHbIe JIO)KKA Ha CTaKaH BOABL. TakuM ke
pacTBOpOM 3amojHHUTE JiBe MpoOUpkHU. OJHY M3 HUX 3aKpOUTE OOJBIIUM MalblieM, NEPEBEPHUTE
BBEpX JIHOM U MOTPY3UTE B CTaKaH TaK, 4TOObI B HEE HE IMOMaJl HU OJMH Iy3bIpek Bo3ayxa. [lof
BOJOM HaJleHbTe MNPOOUPKY HA DIEKTpoA-KapaHjam. TOYHO Tak >ke€ TOCTYIUTE CO BTOPOM
POOUPKOH.

barapeliku — 4HCIOM HE MEHEE TPEeX — HYKXHO COEIUHUTH IOCJIEI0BATEIbHO, ILTIOC»
OJIHOM K «MHHYCY» JpYroH, a K KpallHUM OarapeilkaM MOoJICOeIMHUTh MPOBOAKU OT KapaHalleH.
Cpasy HayHeTCs DIEKTPOIM3 pacTBOpa. [loMOXHUTENBPHO 3apshKeHHbIE HOHBI Bojopoxa H'
HaNpaBsTCA K OTPULATENILHO 3apsSHKEHHOMY 3JIEKTPOJy — KaTONy, MPUCOETUHAT TaM 3JIEKTPOH U
npeBpararcss B ra3z Bojgopod. Kornma y kapanpamia, HOJCOEAMHEHHOTO K «MHHYCY», coOepercs
MoJIHAs TPOOUpPKa BOJIOPOA, €€ MOKHO BBIHYTH U, HE NIEpeBOpaunBas, nojaxeds ra3. OH 3aropurcs
C XapaKTepHBIM 3BYKOM. Y JPYIroro 3JeKTpoja, MOJI0KUTEIBHOrO (aHO/AA) BBIJAENAETCS KUCIOPO.
HamonHeHHyo M mpoOHMpKy 3aKpoiTe MajblleM IMOJ BOJOW, BHIHBTE M3 CTaKaHa, IEPEBEPHUTE U
BHECUTE TJICIOLIYIO JTyYUHKY — OHa 3arOpPUTCSL.

Urak, u3 Boasl H,O nonyuwics u Bonopoa H,, u xkucnmopon Os; a mis yero ke cona? Jis
yCKOpeHHs omnbITa. YucTast BoJla OUY€Hb IUIOXO MPOBOJUT JIEKTPUUECKUM TOK, SJIEKTPOXHUMHUYECKas
peaxius UAeT B Hell CIUIIKOM MEJJIEHHO.

C Ttem xe mpuOOPOM MOXKHO IOCTAaBUTh €Ill€ OJUH OIBIT — 3JIEKTPOJIU3 HACBHIIEHHOTO
pactBopa moBapeHHoi coimu NaCl. B stom ciydae omgHa mpoOupKa HAMOJHUTCS OECIBETHBIM
BOJIOPOJIOM, @ JIpyrasi — >KeJITO-3eJIEHBIM Ta30M. JTO XJIOp, KOTOPBIA 00pa3yeTcs u3 MOBAPEHHOM
coJi. XJI0p JIETKO OTAAET CBOM 3apsij U IEPBBIM BBIJICIAECTCS HA aHOJIE.

[Tpobupky c XJIOpOM, B KOTOPOH HaXOJUTCS TaKke HEMHOTO pPacTBOpa COJNH, 3aKpPOHTE
nanblieM O]l BOJOH, MepeBepHUTE U BCTPSAXHMUTE, HE OTHHMMAas maibla. B mpobupke oOpasyercs
pacTBOp XJIopa — XJIOpHas Boja. Y Hee CHIbHBIE oTOenuBaromue cBoiictBa. Hampumep, ecnu
J00aBUTh XJIOPHYIO BONY K OJI€/IHO-CUHEMY PacTBOPY YEPHHII, TO OH 00ECLBETUTCSI.

[Tpu >nexTponu3e MOBapeHHOW COJM 00pa3yeTcs elle OJHO BELIeCTBO — eIKUN HaTp. JTta
IeJI0Yb OCTAETCSl B PACTBOPE, B YEM MOXHO yOEIUTHCs, KalHyB B CTaKaH BO3JIE€ OTPHUIIATEIHHOIO
AJIEKTPOJIa HEMHOTO pacTBopa GeHoIpTalenHa WA CaMOJIeTHbHOTO HHANKATOPA.

WTak, Mbl MOJyYWIM B OMNBITE€ Cpa3y TPH LIEHHBIX BELIECTBAa — BOJOPOJ, XJOP M €IKUN
HaTp. [IMEHHO T1O3TOMY DJIEKTPOJIM3 TOBAPEHHOM CONMM TaK IIUPOKO HCHOJB3YIOT B
MIPOMBIIIIIEHHOCTH.

C moMmompl0 TOKa U HACBHIIIEHHOIO PacTBOpa IMOBApEHHOM COJM MOXKHO IPOJENATh €lle
OJIMH 3aHUMATENbHBIM OMbIT. 3aiiMeMcs ceifuac Tem, 4To OyJieM CBEPIUTh METalll OOBIKHOBEHHBIM
KapaHJalIoM.

[IpuroroBbTe B 4YalfHOM OJIFOJ/IIIE HACHIIICHHBIA PAcTBOpP MoBapeHHOW conu. CoeauHuTe
MIPOBOJIKOM JI€3BUE O€30MacHON OPHUTBBI C TOJOKUTEIBHBIM MOJIIOCOM OaTapelku AJsi KapMaHHOTO
dbonapst (ne3Bue Oymer aHogoM). Ha 3arodeHHOM KOHIE KapaHpamia oOiomaiite rpudens u
MPUMEPHO Ha MOJIMUIUIUMETPA BBIKOBBIpANTE ero uroikoi. Ha 2—3 cM BellIe caenaiite HOKOM
3apyOKy nmo rpudens ¥ HaMOTalTe Ha HEEe KOHEI OrOJICHHOTO MPOBOJIA; ATO MECTO OOepHHUTE
W30JISIIMOHHON JIEHTOM, a APYroil KOHEI MpOBOJa MPUCOEAMHHUTE K OTPHULATEIBLHOMY IIOJIIOCY
Oarapeiiku (kapaHaai OyJeT KaToJaoM).



[Tonoxwure ne3Bue B OMIOAIE C PACTBOPOM M KOCHUTECH KapaHIAIIOM-KaTOJOM JI€3BHS.
ToTyac BOKpYr KapaHjalia HaUHyT OYpHO BBIIENSTHCS MYy3bIPbKU BOJOPOJA. A Jie3BHUe-aHO OyaeT
PacTBOPATHCS: aTOMBI XkKelle3a MPUOOPETYT 3aps, MPEBPATATCS B MOHBI U MEpEeUayT B pacTBop. Tak
MUHYT 4Yepe3 IecATh-ISITHAIATh B JIE3BUH MOIYYUTCS CKBO3HOE 0TBepcTHe. OCOOEHHO OBICTPO OHO
oOpasyercs, ecnu OaTapeiika HoBas, a je3Bue ToHkoe (0,08 mm). B amomuHueBoi ke ¢oibre
OTBEPCTHE MPOCBEPINBACTCS OYKBaIbHO 33 CEKYH/IbI.

Ecnn BBl 3aXOTHTE NPOCBEPIUTH KAPAHAAILIOM OTBEPCTHE B OINPENEICHHOM MECTE TOHKOU
METAJIJIMYECKON TUIACTUHKH, TO JIy4llle 3apaHee MOKpPhITh 00padaThIBa€MyIO JeTallb JaKOM, a TaM,
I7ie Bbl Oy/ieTe CBEpJIUTh, JIAK CHATh.

VYrinybnenue B rpuderne noHagoounoch 3aTeM, 4rodsl rpudens He kacancs meramia. MHave
LeNb Cpa3y 3aMKHETCS, TOK He MOMIET uepe3 pacTBOP U HUKAKOIO 3JIEKTPOJIn3a He OyJIeT.

CBepauTh KapaHAAIIOM MOXHO U 0€3 AJIEKTPOJMTUYECKOW BaHHBI (B HallleM ciydae, 0e3
yaifHoro Omonna). [macTHHKY-aHOJ TMONOXKHUTE Ha JIOCKY WIM Ha Tapesky, KalmHHTE BOJBI,
oOMaKHMTE KapaHJalll, IPUCOEANHEHHBIN K OaTtapeiike, B COJIb U MOTPY3UTE 3aTOYCHHBIN €ro KOHeI|
B KaluIo. Bpems oT BpeMeHM ynaisiTe TPANOUYKOM NPOAYKTHI 3JEKTPOIM3a U HAHOCUTE HOBYIO
kartto. [ToBTOpsis 3Ty onepariuio, MOXHO, HE IPUKIIAJbIBAs YCHUIIUNA, TPOCBEPIUTH METAILITUIECKYIO
(bonbry UM *ecTb 0T KOHCEpBHOM OaHku. Tak xke, MEXIy MPOYNUM, MOXKHO CIeNaTh OTBEpCTHE B
CJIOMaHHOM CTaJIbHOM HOKe, YTOOBI MPUAETIaTh K HEMY HOBYIO PYUKY.

KoneuHo, 1711 cBepiieHUs] MeTalljia TOJMIIMHONW Oojee MIIIJTMMETpa OJHOW OaTapeiku Maio
— HaJxo BKIIOYUTH NapaieIbHO HECKOJbKO OaTapeek WM BOCIOJIb30BATHCSA TMOHMKAIOIINUM
TpaHc(hOpPMaATOPOM C BBIIPSIMUTENIEM — HalpUMeEp, OT AETCKOW >KeJIe3HOM T0poru wiu oT rnpudopa
JUISL BBDKUTaHUS 10 epeBy. M He3aBUCMMO OT MCTOYHUKA TOKa U CHOC00a AJIEKTPOJIn3a MPUIETCs
HECKOJIBKO pa3 MEHATH PACTBOP JIEKTPOJIUTA U XOPOIIO OYULIATh JIyHKY— I'BO3JEM WJIU ILIUJIOM.

OJIOBO 1 CBUHEL

Mertannel He OYeHb YIOOHBI JIJIsl ONBITOB: SKCIIEPUMEHTHI C HUMHU TPeOYIOT, KaK MpaBuio,
CII0XHOro 00opyaoBanus. Ho HEKOTOphIe OMBITHI MOXKHO TIOCTABUTH U B IOMAIlIHEH J1a00paTOpUH.

Haunewm c onoBa. B x03siicTBeHHBIX MarasuHax ObIBarOT MHOT/IA MAJOYKH METaNTNYEeCKOTO
onoBa nns maiiku. C TakuM MaJeHbKUM CIUTKOM MOYHO IMpOJENiaTh 3KCHEPUMEHT: B3STh
OJIOBSIHHYIO NMAJIOUKY ABYMS PYKaMH U COTHYTb — pa3facTcs OTUYETIMBBIN XpPYCT.

Y MeTajuiMyeckoro o0JioBa Takas KpHUCTaJUIMYecKas CTPyKTypa, 4YTO TIpH HU3rube
KPUCTAILIMKK MeTajula Kak Obl TpyTCS ApPYyr O JApyra, BO3HUKAeT XpycTsmui 3ByK. Kcratu, mo
ATOMY HPU3HAKY MOYKHO OTJIMYUTH YHCTOE OJIOBO OT OJIOBSHHBIX CIUIAaBOB — MaJloUKa M3 CIUIaBa
IpY CTHOAHNUU HUKAKUX 3BYKOB HE U3/a€T.

A ceifuac mompoOyemM J0OBITH OJIOBO U3 IYCTBIX KOHCEPBHBIX OaHOK, M3 TE€X CaMBIX,
KOTOpbIE Jy4Ille He BEIOpachIBaTh, a c1aBaTh B yTUIIb. BOJIBIIMHCTBO OaHOK U3HYTPHU JTy)KEHBIE, T. €.
OHM TIOKPBITHI CJIOEM OJIOBa, KOTOPBIN 3alllMIIAET KeNe30 OT OKUCIICHUS, a MUILEBbIe MPOIYKTh —
OT NOpYH. DTO 0JOBO MO>KHO M3BJIEYb U UCIOJIb30BaTh IIOBTOPHO.

[Ipexxne Bcero mycTyro OaHKy HAAO Kak cCileayeT OYMCTUTh. OOBIYHOTO MBIThS
HEJI0CTaTOYHO, MOATOMY HalieiiTe B OaHKy KOHIEHTPHUPOBAHHBIM PACTBOP CTUPAIBHON COABI U
MIOCTaBbTE €€ Ha IoJiYaca Ha OroHb, YTOOBI MOIOIIMN pacTBOp Mpokuren Kak ciuexyer. Creiire
pacTBOp M MpoMoiiTe 6aHKy J1Ba-TpH pa3a BoJol. Tenepb MOXKHO CUUTATh €€ YUCTOM.

Ham mnonanobsrcs nBe-Tpu Oarapeiku Ui KapMaHHOTO (oHaps, COEIMHEHHBIE
MOCJIEI0BATEIbHO; MOXKHO, KaK TOBOPHUJIOCH BBIIIE, B3SITh BBHINPSAMHUTENb C TPAaHC(HOPMATOPOM HIIH
akkymynsaTop Ha 9—12 B. Kakum Obl HM ObLT UCTOYHHK TOKA, K MOJIOKHUTEILHOMY €r0 MOJIOCY
NPUCOEMHNUTE KOHCEPBHYIO OaHKy (BHHUMATENBHO CJIEIUTE, 4TOOBI OBUT XOPOIIMH KOHTaKT —
MOXHO TPOOWTH B BEpPXHEW YacTH OaHKM HEOONBIIOE OTBEPCTHE M BACTH B HErO MPOBON).
OTpunarenbHblil TOJIOC COEAMHUTE C KAaKUM-THOO KYCKOM JKelle3a, Hamlpumep, ¢ OOJbLINM
OUMIICHHBIM J0 Osiecka rao3aeM. OmycTuTe >KeNe3HbI 3JeKTpod B OaHKy Tak, 4TOObI OH He
Kacajcs JHa U CTeHOK. Kak ero nmoasecurb — ImpuaymaiTe caMu, 3To HEXUTpas 1mrtyka. Hanelite B
0aHKy pacTBOp MICIIOYH— €IKOTO HaTpa (00pamaTbes KpaHe OCTOPOKHO!) WU CTUPATTHHON COJIBI;
NEePBBIi, BapUaHT Jy4llle, HO TpeOyeT NpeAeabHON aKKypaTHOCTH B paboTe.

Tak kak pacTBOp ILIEJIOYH elle He pa3 OyJeT HY>KEH JUIsl OIbITOB, PACCKa)KeM 3/1€Ch, KaK €ro



npurotoButh. JlobGaBeTe cTHpanbHyto cony Na,COs k pactBopy rameHoi uzBectu Ca(OH), u
MPOKUINIATUTE cMech. B pesynbTaTte peakuuu obpasyercs enkuit Hatp NaOH u kapOoHaT kanpuus,
T. €. MeJI, IPAaKTUYECKH HEPACTBOPUMBII B BOJE. 3HAYUT, B PACTBOPE, KOTOPBII MOCIE OXITAKICHUS
Ha/10 NPodUIBTPOBATh, OCTAHETCS TOJIBKO MIesoub. Ho BepHEMCs K ONBITY ¢ KOHCEpBHOIN OaHKOM.
Bckope Ha jkee3HOM 3J1eKTpo/ie HAUHYT BBLACTATHCS My3bIPHKH ra3a, a 0JI0BO C KOHCEPBHOM OaHKH
CTaHeT MOHEMHOTYy MepexoauTh B pacTBop. Hy a eciu Hajo monyduTh HE pacTBOp, COAEpIKALIUI
0JI0BO, a caMm MeTay? YTo K, M 3TO BO3MOXHO. BbIHBTE M3 pacTBOpa »KEJE3HBII AIEKTPOX U
3aMEHUTE €ro yroibHbIM. TyT BaM BHOBb IIOMOXET cTapas, OTCIYXHBIIas cBoe Oarapeiika, B
LIUHKOBOM CTaKaHYMKE KOTOPOM CETh YrOJIbHBIM CTEpPKEHb. MI3BIEKUTE €r0 U COEAUHUTE MPOBOIOM
C OTpULIATENIbHBIM IIOJIOCOM BaIIer0 HMCTOYHMKAa TOKa. Ha cTepykHe mpu 3nexTposusze OyneT
oceZlaTh ry0yaToe 0JIOBO, MIPUYEM €CJIHM HAIpsDKEHHE MOA0O0paHO MPaBUIIBHO, TO MPOU30UIET 3TO
JIOBOJILHO ObIcTpo. [IpaBaa, MOXKET CIIyduThCs TaK, UTO OJIOBA C OJTHOM OAHKHM OKa)KeTCs MajioBaro.
Torma Bo3pMHUTE elle OAHY OaHKY, AKKypaTHO HapeXbTe €€ Ha KYCOUYKU CIeIHaIbHBIMU
HOKHUIIAMU JIJIl METaJUIa U TOJIOXKUTE BHYTPb TOM OaHKH, B KOTOPYIO HAJIUT 3JIEKTPOJUT. byabTe
BHUMATENIbHbI: 00PE3KN HE JOJDKHBI KACAThCs YTOJBHOTO CTEPKHs !

CobpanHOoe Ha D3JIEKTPOJE OJIOBO MOXHO IMeperiaBuTh. OTKIIOYMTE TOK, JIOCTaHbTE
YTOJIbHBIN CTEPKEHb C T'yOuYaThIM OJIOBOM, IOJIOKUTE €ro B (paphopoBYIO YAIIKy WM B YUCTYIO
METaJUTMYECKyl0 OaHKy M TOJIEPKUTE Ha OTHE. BCKOpe 0JI0BO CIUIABHTCS B TUIOTHBIM CIMTOK. He
JOTparuBalTech 10 HEro M 0 OaHKH, IOKa OHU HE OCTHIHYT!

Yacte ry04aToro oioBa MOXHO HE MEpeIUIaBlIATh, a OCTaBUTh Ui APYrux omnbiToB. Eciu
pPacTBOPUTH €r0 B COJITHOW KUCIIOT€ — HEOOJIBIIMMHU KyCOYKaMU W TPU YMEPEHHOM HarpeBaHMHU,
— TO MOJYYUTCS PacTBOP XJOopHuaa ojaoBa. [IpuroroBeTe Takoi pacTBOp KOHIIEHTPALUEH IPUMEPHO
7 % wu nobaBbTe, MOMENINBAs, PAaCTBOP IIEJOYM YyTh OONblLIeH KOHUEHTpanuu, okoio 10%.
CHayasna BbINIaIeT OenbIil 0CaZOK, HO BCKOPE OH PAacTBOPUTCA B M30BITKE LIesoud. Bel momyunnn
pacTBOp CTAaHHMTA HATPUs — TOT CaMblif, KOTOPBII 00pa3oBajcsd y Bac BHayajie, KOr/a Bbl HadyalH
pacTBOpATH 0JI0BO U3 6aHKU. Ho eciiu Tak, TO mepByIO 4acTh ONbITa — MEPEBOJ MeTalla U3 OaHKU
B PacTBOp — MOXHO YK€ HE MOBTOPATH, a MPUCTYIUTH Cpa3y KO BTOPOM €ro 4yacTH, KOrjza Ha
ANEKTPOJE OCENAET METAI. DTO COKOHOMHUT BaM HEMAJIO BPEMEHHM, €CJIM Bbl 3aXOTUTE IOIYYUTh
1o0OoJIbIIE 0J0BA U3 KOHCEPBHBIX OAaHOK.

CBuHell MJIaBUTCS €llle Jierye, 4eM O0JIoBO. B MasleHbKuil TUTeNb WM B METAJUTMYECKYHO
0aHKy M3-TIOJ] TyTAJIMHA IOMECTUTE HECKOJBKO APOOMHOK M Harpeiite Ha ruiamenu. Korma cBunen
paCIUIaBUTCSI, OCTOPOKHO CHUMHUTE OaHKYy C OTHs, B3iB €€ 3a OOpPTHK OOJBIINM HAJICKHBIM
NUHIIETOM WM IJIOCKOTyOnamu. PacriiaB cBHHIA BBUICHTE B THIICOBYIO MM METALTHYECKYIO
¢dbopMy 1100 IPOCTO B MECUAHYIO JTYHKY—TaK BbI IIOJyYUTE CaMOJIeIbHOE CBHHIIOBOE JUThe. Eciu
K€ M JaJblIEe MPOKAIWBATH PACIIABICHHBIN CBUHEI] HA BO3AYXE, TO YEpE3 HECKOJIBKO 4acoB Ha
MOBEPXHOCTU MeTaijia o0pa3yercs KpacHbIM HaleT—CMELIaHHBIA OKCHJ CBUHIIA; O] Ha3BaHUEM
«CBHMHIIOBBII CYpHUK» €r0 4acTO MCIOJIb30BaJIN IPEKIE ISl IPUTOTOBIIEHUS KPACOK.

CBuHel, KaKk 1 MHOTHE JpyTUe METalibl, B3aUMOJIEUCTBYET C KUCIOTaMH, BBITECHSSI U3 HUX
Bos1opo2l. Ho momnpoOyiiTe MOM0KUTh CBHHEL B KOHLEHTPHUPOBAHHYIO COJITHYIO KHCIOTY — OH B
Hel He pacTBOpHUTCS. Bo3pmuTe Apyryto, 3aBeoMo Oosee ciradyro KUCIOTY — YKCYCHYyI0. B Heit
CBUHEI XOTh U MEJUIEHHO, HO pacTBOpsAeTcs!

DTOT mapajoKC OOBSICHSIETCS TEM, UYTO TPH B3aUMOJCUCTBUH C COJISTHOM KHUCIOTOU
oOpasyeTcs 1I0X0 pacTBopuMbIi xyopup cBuHIA PbCl,. IlokpbiBas moBepXHOCTh MeTaljia, OH
MeIIaeT JAJbHEUIIEMY €Tr0 B3auMOJICUCTBHIO ¢ KUCIO0TOM. A BOT amerar cBuHIla Pb(CH;COO),,
KOTOpBIM IIOJy4yaeTcsl MpPU PEaKUUH C YKCYCHOHM KHCJIOTOM, pPAacTBOPSIETCS XOpOLIO U HE
MPENATCTBYET B3aUMOJICHCTBUIO KUCIOTHI M METalIa.

AJIFOMUHIM, XPOM U HUKEJIh

C anroMuHMEM MBI MIOCTaBUM CHayaja JBa MPOCTHIX OMNbITA, JIJISl KOTOPHIX BIIOJIHE TOAUTCS
CJIOMaHHas alOMUHUEBas JIokka. [lomecTuTe Kycouek meramia B MPOOUPKY € 000 KUCIOTOM,
XO0Ts OBl C COSIHON. AJIIOMUHHM cpasy ’e HauHeT PACTBOPSITHCS, SHEPTUYHO BBHITECHSSI BOJOPO U3
KUCIOTBI — oOpasyetcst conb amomMuHus A1Cls. Jlpyroil Kycodek allOMUHHS OITyCTUTE B
KOHIICHTPUPOBAHHBIM pacTBOp ILEIOYH, HApUMEp, KaycTudeckoi conbl (octopoxHo!). U cHoBa



METaJIJT HAYHET PacTBOPATHCSA C BbIAEIEHHEM Boaopoja. ToiapKko Ha ATOT pa3 obOpasyercs Apyras
COJIb, @ IMEHHO COJIb AJIIOMUHUEBON KUCIOTHL, amfoMruHaT NaAlO,.

OKcu ¥ TUIPOKCHUJ ATIOMHHHS TMPOSIBISIOT OJHOBPEMEHHO M OCHOBHBIE, U KHUCJIOTHBIE
CBOICTBa, T. €. OHM BCTYNAIOT B PEAKIMIO KaK C KUCJIOTaMH, TaK U CO Ienodamu. VX HasbIBaoT
ampotepupiMu. CoeqUHEHHsI OJIOBAa, KCTaTH, TOXKe aM(OTEpHBI; MPOBEpPHTE 3TO CaMH, €Cly,
KOHEYHO, BbI YK€ U3BJIEKIIN OJIOBO U3 KOHCEPBHOM OAHKH.

CymiecTByeT MpaBWIIO: YeM METAJIJI aKTUBHEE, TEM OH CKOpEe OKHUCISIETCS, MOJBEpraercs
Koppo3uu. Harpuii, Hanpumep, BooOI1Ie HEIb3s OCTABIIATH HA BO3AYXE, €r0 XPaHAT MOJI KEPOCUHOM.
Ho u3BecTeH u Takoil (akT: aTlOMUHUI TOpa3lo aKkTUBHEE, YeM, HampuUMeEp, Kele30, OIHAKO
’Kelle30 OBICTPO prKaBeeT, a AIIOMUHUMN, CKOJIBKO €0 HH JIEPKH Ha BO3/AyX€ U B BOJE, MPAKTUYECKU
He u3MeHseTcs. UTo 3To — HCKIIIOUeHue U3 IpaBuiia’?

[ToctaBuM ombIT. 3aKpenuTe Kyco4eK allOMUHHUEBOM MPOBOJIOKH B HAKJIOHHOM IOJIOKEHUH
HaJ T[JJaMEHEM Ta30BOW TOpENKH WM CIHPTOBKM TakK, 4YTOOBI HarpeBallaCh HIDKHAS 4YacTb
npoBoJioku. [Ipu 660 °C 3TOT MeTalT MIABUTCS, Ka3aJloCh Obl, MOKHO OXKHJATh, YTO AIFOMUHUHN
HAYHET KamaTrh Ha ropenky. Ho BMecTo Toro 4ro0bl MIaBUThCS, HATPETHIM KOHEIl MPOBOJIOKH BAPYT
pe3ko mpoBucaeT. BrisauTtech mMoisydiie, W Bbl YBUJIUTE TOHKUN Ye€XOJd, BHYTPHU KOTOPOTO
HAXOAWTCA DACIUIABICHHBIH MeTaml. DTOT 4Yexol — u3 okcumga amoMuHus Al,O;, BemecTBa
IIPOYHOTO ¥ OYEHB KAPOCTOMKOTO.

OKcHul TOHKMM U IUIOTHBIM CJIOE€M MHOKPBIBAET MOBEPXHOCTh AIIOMUHHUSA U HE JAeT €My
JIanblle OKUCIATHCS. DTO €ro CBOMCTBO MCMONB3YIOT Ha MpakTuke. Hanpumep, 11 muiakupoBaHUs
METAJVIOB; HAa METAJIMYECKYI0 MOBEPXHOCTh HAHOCSIT TOHKUM ATOMUHMUEBBIM CIOW, aJFOMUHUN
Cpasy e MOKPBIBAETCA OKCUIOM, KOTOPBIN HAJEKHO MPEAOXPAHIET METAILUT OT KOPPO3HH.

W eme nBa meramia, ¢ KOTOPHIMH MBI MOCTaBUM OIBIT,— XpPOM W HHKeNb. B Tabmwuie
MenzeneeBa OHHM CTOAT JAJIEKO APYr OT JApyra, HO €CTh MpPHUYMHA, YTOObI paccMaTpuBaTh HUX
BMECTE: U XPOMOM M HHKEJIEeM IMOKPBIBAIOT METAIUTMUECKHUE H3JETus, YTOObl OHHM ONecTenu, He
pxaBenu. Tak, CHUHKA METATHYECKUX KPOBATEH MOKPHIBAIOT OOBIYHO HHUKEJIEM, aBTOMOOUIIBHBIC
OamMIiepbl — XpOMOM. A MOHO JIM TOYHO Y3HAaTh, U3 KAKOT'O METaljia CIeJIaHO MOKPHITHE?

[TonnpoOyem mpoBectu aHanu3. OTKONIUTE KyCOUEK MOKPBITHS OT CTapOil A€TaIl U OCTaBbTE
€ro Ha BO3/JyXe Ha HECKOJIbKO IHEW, 4TOOBl OH YCHeNl MOKPBITHCS IUIGHKOW OKCHAa, a 3aTeM
MIOMECTUTE B TMPOOUPKY C KOHIIEHTPUPOBAHHOW COJIIHOM  KHCIOTOM  (oOpamartbes ¢
octopoxHOCThIO! KrcnoTa He 10opKHA TonagaTh Ha pyku U ofexay!). Eciu 3To ObLT HUKEINb, TO OH
cpa3y Ha4HET PaCTBOPATHLCS B KUCIOTE, 00pa3ys cosb NiCly; ipu 3ToM OyieT BBIAEIATHCS BOAOPOI.
Ecnu >xe Gnectsinee MOKpeITHE U3 XpOMa, TO TIEPBOE BpeMsi HUKAKNX M3MEHEHHI He Oy/IeT U JTUIIb
MIOTOM METaJll HAuHET pacTBOPATHCSA B KHUCIOTEe ¢ oOpazoBaHueM xjopuaa xpoma CrCls. Beinys
ATOT KYCOUEK MOKPBHITHS U3 KUCIOTHI MUHIETOM, OMOJIOCHYB €r0 BOJOW M BBICYIIMB Ha BO3JyXE,
4yepe3 ABa-TPH JTHS MOXKHO Oy/IeT CHOBAa HaOIIOaTh TOT Ke AP (DEKT.

OObsicHeHHE: Ha TMOBEPXHOCTH Xpoma oOpasyeTcsl TOHYalIas IMIeHKa OKCHIA, KOTOpas
MPENATCTBYET B3aUMOJICHCTBUIO KUCIOTHI ¢ MeTauioM. OHaKO M OHa pacTBOPSETCS B KHUCIOTE,
npaBaa, MeieHHo. Ha Bo3yxe XpoMm BHOBB MOKPBIBAETCS OKCUAHOW IJIEHKOH. A BOT y HHMKENIS
TaKOM 3aIUTHON TUICHKH HET.

Ho B Takom ciiydae 3a4eM k€ MbI JIepKali METaJUIbl HAa BO3JyX€ Mepe] MEePBbIM OMBITOM?
Benp xpom Obul yke MOKpPBIT ciioeM okcujga!l A 3aTeM, YTO MOKpbITa OblUIa JIMIIL Hapy)KHAas
CTOpOHA, a BHYTPEHHSISI, 0OpaIIeHHas K U3/IeJIHI0, C KHCIOPOJ0M BO3AyXa B KOHTAKT HE BCTyIaja.

OIIbITHI C MEJHOM ITPOBOJIOKOH

C Menpi0 MOXKHO TOCTaBUTh HECKOJBKO JIFOOOMBITHBIX OIBITOB, MOJITOMY IOCBSITUM €M
0COO0YIO TJIaBy.

N3 kycouka MeTHOW NPOBOJOKH CHENANTE MaJCHbKYIO CIHMpAIbKy MU YKpPEIUTE €€ B
JIEPEBSIHHOMN JiepKajike (MOXKHO OCTaBUTh CBOOOJHBIM KOHEI[ IOCTATOUYHOM JUIMHBI U HAMOTAaTh €ro
Ha OOBIYHBIN KapaHpai). [Ipokanure cnupaibKy B IIaMeHH. Ee MOBEPXHOCTh MOKPOETCS YEPHBIM
HaneroM okcuaa menu CuO. Ecian mouepHeBITyio MPOBOJIOKY OMYCTUTh B pa30aBICHHYIO COJISTHYIO
KHUCJIOTY, TO XUAKOCTh OKPACUTCS B TOTYOOi IIBET, @ MTOBEPXHOCTh METAlJIa BHOBH CTAHET KPACHOM
u Onectsmeit. Kucnora, ecnmu oHa He Harpera, HE JACHCTBYET Ha Me/b, HO PAaCTBOPSET €€ OKCHII,



npespatas ero B coib CuCl,.

Ho BoT Bompoc: eciau OKCUA MeAW YEpHBIH, MOYeMy CTapUHHbIE MEJIHbIE U OpOH30BBIE
IIPEIMETHI MOKPBIBAIOTCS HE YEPHBIM, @ 3€JIEHBIM HAJIETOM, U 4TO 3TO 3a HAJET?

[TonpoOyiiTe HailTU CcTaphlii MEIHBIM NpeaMeT, cKaxeM, nojcBedHUK. CockpeOuTe ¢ Hero
HEMHOTO 3€JICHOTO HajeTa M IMOMECTUTE B NMPOOHPKY. ['OpibIIko MpoOHpKU 3aKpoiTe MpoOKoil ¢
ra3o00TBOIHOM TPYOKOi, KOHEI] KOTOPOH OMYyCTUTE B U3BECTKOBYIO BOAY (KakK €€ FOTOBUTH, BbI yXkKe
3Haete). Harpeiite comepxumoe npoOupku. Ha ee creHkax cobOepyTcst Karuid BOJBL, a M3
ra300TBOJHOM TpyOKH OyAyT BbIIEISATHCS My3bIPbKHU I'a3a, OT KOTOPOI'O M3BECTKOBAsI BOJIa MyTHEET.
3Ha4yMT, 3TO AMOKCUJ yriepoaa. B mpoOupke ke OCTaHETCsl YepHBIH MOPOIIOK, KOTOPBIM IpH
pacTBOpPEHHMM B KHUCIOTE JaeT Troiy0oil pacTBop. OTOT MOPOWIOK, KaK BB, HABEPHOE,
JI0Ta1bIBA€TECh,— OKCHJI MEAH.

Wtak, Mbl y3HAIM, Ha KaKHe COCTaBHBbIE YacCTH pasjiaraercs 3eneHblid Haner. Ero ¢opmyna
3anuceiBaeTcst Tak: CuCO;*Cu(OH), (ocHoBHOM KkapOoHar menu). OH oOpa3yercss Ha MEIHBIX
npeaMeTax, MOCKOJIbKY B BO3/IyX€ BCETJa €CTh U TUOKCHJ YIIIepoa, U Maphl BOJbL. 3eJIEHbIM HaJeT

Ha3pIBalOT maTuHOM. Takas ke COJb BCTPCHACTCA U B IPUPOAC — OTO HC UYTO HHOC, KakK
3HAMCHUTBIN MHUHEPAJI MaJIaXuT.
K ompiTaM ¢ maTHHOM M MajaxUTOM MBI CIIC BCPHEMCA — B pPaA3aCIIC ((HpI/ISITHOC C

MOJIe3HBIM». A celfuac cHOBa OOpaTHM BHHMaHHE Ha MOYEPHEBIIYIO MEJHYIO MPOBOJIOKY. Henb3s
JIM BEPHYTH €l IepBOHAYaNbHBIN OJeck 0€3 TOMOIIU KUCIOTHI?

Haneiite B mpoOHpKy anTeYHOro HAIIATBIPHOTO CIHMPTA, PAaCKaTUTe MEIHYIO MPOBOJIOKY
JIOKpacHa M OIyCTUTE €€ B My3blpeK. CriupaibKa 3allUMUT U BHOBb CTaHET KPacHOM U OnecTsieil.
B onHO MrHoBeHHe NMpOM3OHIET peakiys, B pe3yiabTaTe KOTOpOoH oOpasyeTcs Melb, BoJa M a3oT.
Ecnu onbIT MOBTOPATH HECKOJIBKO pa3, TO HAIIATHIPHBIA CIMPT B MPOOMpPKE OKPACUTCS B CHHUI
neer. OOHOBpPEMEHHO C DOTOM peaknWew wWaeT | Jpyras, TakK Has3blBaeMas peakuus
KOMILIEKCO00pa30BaHUsl — 00pa3yeTcsi TO caMoe KOMIUIEKCHOE COEMHEHHUE MU, KOTOPOe paHee
MO3BOJIWJIIO HaMm 0e30IHMO0YHO OMpEeIeNuTh aMMHAK 0 CHHEMY OKpAIllMBAHUIO PEaKIMOHHOM
CMECH.

Mexny mpo4yuM, ciocOOHOCTBbIO COEIMHEHUN MEeIU BCTYNATh B PEAKIHUIO C HAIlaThIPHBIM
CIHMPTOM IOJIB3YIOTCS C OYEHb JaBHUX BpEeMEH (elle ¢ TeX BpeMeH, KOrJa HayKH XUMUHU He ObLIO U
B nomuHe). PacTBopoM ammmaka, T. €. HAIIATBIPHBIM CIUPTOM, OYMILAIH /10 OjecKka MeAHble U
JaTyHHble TpeAMeThl. Tak, KCTaTH, OMNBITHBIE XO3SHKM IMOCTYNMalT M ceiuac; ais OOJbIIEro
s ¢dekTa HaATHIPHBIA CIUPT CMELIMBAIOT C MEJIOM, KOTOPbIH MEXaHWYECKH OTTHpAaeT Ips3b U
aJicopOHpyeT 3arps3HEHHs U3 PacTBOpA.

Cnenyroumii onelT. HacbimbTe B MpPOOMPKY HEMHOTO HAIIATHIPS—XJIOpHAa aMMOHHUS
NH,Cl, xoTopblM THOJB3YIOTCS NMpH Taiike (He myTaiiTe ero ¢ HamartelpHbiM cruproMm NH,OH,
KOTOPBIA MpeJCcTaBiIsieT coOOM BOJAHBIM pacTBOp ammuaka). PackaneHHONW MeqHOW cnupaibKoi
KOCHUTECH CJIOSI BEILIECTBA, MOKPHIBAIOIIETO JHO NMpoOupku. CHOBa paszgacTcs LIMIEHBE, U BBEPX
B30BbETCA O€NbIi JABIM — JTO YJETYyYMBAIOTCA YACTHUIBI HAIIAThIpA, A CHOUpalbKa BHOBb
3aCBEpKaeT IepBO3JIaHHBIM MeAHbIM OrneckoMm. llpousomnma peakuusi, B pe3yibTare KOTOPOH
00pa30BaINCh TE K€ MPOAYKTHI, UTO U B MPOIIOM OIbITe, ¥ Bipuaauy xiaopua meau CuCl,.

HMeHHO u3-3a 3TOH CIOCOOHOCTH — BOCCTAHABJIMBATH METAJUIMYECKYIO MEJb U3 OKCHJA —
HaIIaThIPh U MPUMEHSIOT NpH nasHuM. [lasnpHUK 0OBIYHO M3TOTOBJIEH U3 MEIU, KOTOPasi XOPOIIOo
MPOBOJUT TEIUIO; KOTJIA €r0 CKaJ0» OKUCIAETCS, Mellb TepsAET COCOOHOCTh yJIepKUBATh Ha CBOEH
MOBEPXHOCTH OJIOBSIHHBIN Ipuroil. HeMHOTO HamaThIpss — M OKCcHJa Kak He ObIBaIO.

U nocnenuuii onbIT ¢ MeAHOM criupaibkoid. Haneiite B mpoOUpKy HEMHOTO 0J1eKOJIOHA (e1ie
Jy4Yllle — YHUCTOr0 CIUPTA) U BHOBb BHECUTE PACKAJIIEHHYIO MEAHYIO MPOBOJIOKY. Pe3ynbTar onbita
BbI, I10 BCEU BEPOSITHOCTHU, YXKE€ IIPEACTABIISACTE: IPOBOJIOKA BHOBb OYMCTHIACH OT IUIEHKH OKCHJA.
Ha sToT pa3 mpousomuia CioXHAsg OPraHWYECKas peaklus: MeIb BOCCTAaHOBWJIACH, & DTUIIOBBIM
CIHPT, COACPIKAIIMNACSA B OJIEKOJIOHE, OKUCIMICS J0 YKCYCHOTO ajibjeruja. JTa peakuus B ObITy
HUKaK HE HCIOJIb3yeTCs, HO MHOI/IA €€ NMPUMEHSIOT B J1JabopaTopuM, KOTJa M3 CIHUPTAa HY>KHO
MIOJIYYUTh AJIbAETULL.

Bot u Bce Hamm nepBble, BBOJAHBIE ONBITHL. Temnepp, KOrja Bbl, YTO Ha3bIBAETCS, HAOWIN



PYKY B 9KCIIEPHMEHTE, a €CJIM BBl CTABUTE OIBITHI JIOMA, TO CO3/1aJIM, HABEPHOE, HEKOTOPBIN 3arac
NOCY/IbI U JIOCTYIHBIX PEaKTHUBOB, MOpa 3aHATHCS OMbITaMH Mocepbe3Hee. [laBaiiTe 3ariisHeM B
KYXOHHBIH mKad....

3

3ATJISHEM B KYXOHHBIN IIIKA®

Kak Tonbko yenoBek Hayal roToBUTH ceOe MUILY, TaK OH,
MyCThb M HEOCO3HAHHO, CTall XUMUKOM. Ha ckoBopogax u B
KApOBHAX, B OOYKAaX W TIMHAHBIX COCyJax UUIM CJIOKHEHIINe
XUMHYECKHE U OMOXUMHUYECKHE MPOLEeCChl. MexX Ty MpodyrnM, HE BCE
OHM TOJIYYWJIM TIOJHOE OOBSICHEHHE W CETOJHA, 4TO, BIPOYEM, HE
MELIaeT JIOJSM BapUTh, I€Yb, COJUTh M MapuHOBaTh. (OJHAKO
MHOT'O€ YK€ XOpoIlo H3y4eHo. M Koe-uTo — KOHEYHO, HE caMoe
CJIO)KHO€ — MOXHO BOCIPOM3BECTH JIaK€ B JOMAIlHEH

n1abopaTopuHu.

VY OnpITOB, MOMELIEHHBIX B 3TOM pa3flele, €CTh 10 MEHBLIEH Mepe OJHO HEOCHOPUMOE
JIOCTOMHCTBO: HYXHbIE€ BeIllecTBa (TOUHEe,— MPOAYKThI) HAMIyTCd B KyXOHHOM IIKady WIH B
XoJoAuIbHHUKe. Mnmu e MX MOXKHO KYyIHTh B MPOJOBOJILCTBEHHOM MarasuHe. Bam monamoOsTcs
HEeOOJIbIIINE KOJIMYECTBA BEIIECTB, HO €CJIM Bbl KYMUTE TOTO WJIM MHOTO MPOJIyKTa OOJIbIIE, YeM
TpeOyeTcst JUIsl OMbITa, OCTAIBHOE HE MPOIAIET.

Camas BakHasi cOCTaBHas 4acTh MUIIU — OEJOK, OCHOBA BCETO >KUBOTO, CTPOUTEIbHBIN
MaTepHaj BCSKOTO OpraHu3Ma. TBICSYM HCCIeqoBaTesieil BO BCEM MHpE paboTaioT ¢ Oenkom,
U3y4aloT ero cpoiictBa. KoHeyHO, B HaIIMX OMBITax Mbl HE OTKpoeM Hu4uero Hosoro. Ho, roBopsr,
nuxa Oexa Hayvao...

OIIBITHI C BEJIKOM

[TepBbIil OMBIT—KaueCTBEHHAs! peaklus Ha OEJOK, T. €. Takas peaklusi, KOTopasi MO3BOJIUT
HaM YBEPEHHO CYIUTh - O€JIOK mepes HaMu WiK HeT. Takux peakuuit HecKoiabKo. Ty, KOTOpYIO MbI
IpOBE/IEM, Ha3bIBAIOT OmypeToBoi. J{i1si Hee HaM MOTPeOYIOTCS PACTBOPBI CTUPATBLHON COJBI (MIIH
€KOT0 HaTpa) U MEJAHOT0 Kyrnopoca.

ITpuroToBbTE HECKOJIIBKO PACTBOPOB, KOTOPHIE, KAaK MOYKHO MHPEANOIOXKUTh, COAEpXkKaT
6enok. IlycTs 310 OynmeT MsCHOM WM PBHIOHBIN OYIHOH (3KEIaTeIbHO MPOLIEKEHHBIN Yepe3 MapIiio),
OTBap Kakux-n1M00 oBomed win rpuboB M Ap. PacTBopbl HaieiiTe B NPOOHMPKH HPUMEPHO
HaNoJIOBUHY. 3aTeM NpuOaBbT€ HEMHOT'O pacTBOpa IIEJIOYM — €JKOT0 HaTpa WIW CTUPAJIbHOMN
coabl (pacTBOp COJBI JKENATENbHO MPOKUISATHTh M OCTynuTh). Hakowner, no6aBbTe Troiry0oro
pacTBopa MeAHOro Kynopoca. Eciu B ucneiTyeMoM oTBape IEHCTBUTENIBHO €CTh OENIOK, TO OKpacka
cpasy ctaHeT ¢uoneroBoil. [Ipo Takue peakiu roBOpsT, YTO OHU XapakTepHble. OHU HIYT TOJIBKO
B TOM Cllyyae, €Clii B pacTBOpe ACHCTBUTEIBHO €cTh OesloK. Il KOHTpOJIS MOCTaBbTE OIBIT C
JIMMOHAJIOM WJIM C MUHEPAJIbHON BOJOM.

BceM u3BeCTHO, YTO NMPHU HArpeBaHUU OEJIOK CBEPTHIBACTCA U MEPEXOAUT B HEPACTBOPUMYIO
(bopMy — chIpoe SHII0 CTAHOBUTCS KPYTHIM. DTO SIBICHUE HA3BIBAIOT JIeHaTyparuei oenka. Kaxas
X03siiiKa 3HaeT: 4YTOoObl NMPUTOTOBHUTH BKYCHBIM OyJIbOH, HAJ0 HApE3aHHOE MsCO IOJOXKUTh B
XOJOAHYIO BOAY. A KOTJa XOTAT NMPUTOTOBUTH OTBAPHOE MSCO, TO OOJIbIIME KYCKH OITYCKAalOT B
KUMATOK. ECTh i B 3TOM Xumuueckuii cmbici? [TonmpoOGyem pasobOpaThcsi.

Hauteiite u mpoOUpKy XOJIOTHON BOJIBI, OITYCTUTE B HEE HEMHOTO CHIPOTO PYOJICHOTO Msica U
Harpeiire. [lo mepe HarpeBaHusi 00pasyrorcsi (M B OOJIBIIOM KOJMYECTBE) CEphI€ XJIOMbI. IJTO
CBEpHYBILUIiCS O€NOK, MeHa, KOTOPYK CHHMAIOT LIYMOBKOW, 4TOOBI HE MOPTHIA BHJI U BKYC
OynboHa. [Ipu ganpHeiieM HarpeBaHWU PAaCTBOPUMBIE B BOJIE BEIIECTBA MOCTETIEHHO MEPEXOIAT U3
Msica B PacTBOpP. JTU BELIECTBA HA3BIBAIOT HKCTPAKTHBHBIMHU, IIOTOMY YTO OHHU HU3BJIEKAIOTCA U3
Msica TPU €ro AKCTPAKIMKM KHUIIAMIEH BOAOW (IIpoie roBops, mpH Bapke OyiaboHa). OHH-TO, B
NEepPBYIO OuYepe/lb, U MPUAAIOT OYIbOHY XapaKTEPHbIM BKyC. A MsCO, JMIIMBIIMCH 3TUX BEIIECTB,
CTaHOBUTCS MEHEE BKYCHBIM.

B npyroii npoGupke Boay BCKUISITHTE 3apaHee U IMOJOXKHUTE ChIPOE MSCO YK€ B KHIIATOK.



Kak TOJIBKO MSICO CONPUKOCHETCA C BOJOH, OHO MOMEHTaJIbHO CTAHET CEPHIM, 3aTO XJIONbEB
oOpa3yerca oueHb Mano. TOT GeloK, 4TO HaXOAWJICS Ha MOBEPXHOCTH, MOJ JAECWCTBHEM BBICOKOM
TEMIIEpaTyphbl Cpa3y CBEPHYJICS U 3aKyNOPWI MHOIOYUCICHHBIE IOPBI, KOTOPHIE ITPOHU3BIBAIOT
MsICO. DKCTPaKTUBHbBIE BEUIECTBA, U OEJIKU B TOM YHCIIE, YK€ HE MOTYT MepelTH B pacTBOp. 3HAYUT,
OHU OCTAIOTCSl BHYTPU Msca, NMpHUAaBas €My XOpOUIMHA BKyC M apomar. A OylbOH, pasymeercs,
IIOJIy4aeTCs] HECKOJIBKO XY¥XKeE.

benok nenarypupyercs, cBepThIBaeTCs HE TOJBKO NMpH HarpeBanuu. Hameiire B mpoOupky
YyTh-4yTh CBEKETO MOJIOKA M KAaITHUTE OJIHY-/IBE€ KaIlJIM YKCyCa WU PAaCTBOPA JINMOHHON KHUCIIOTHI.
MoJoKo TyT K€ CKHUCHET, 00pa3ysi Oelible XJIOMbs. DTO CBEpThIBaeTCs MOJIOYHBIN Oenok. Kcrarwy,
0e3 Takoil peaklMM HE NPUTOTOBUTH TBOPOTa, W HE CIy4yallHO TBOPOT TakK IOJE€3€H—B HEro
NEePeXOAUT TOUYTH BECh MOJIOUHBIN OEJIOK.

Korna Mooko OCTaBIJISIOT B TEIUIOM MECTE, TO €ro OEJIOK TOKE CBEPTHIBAETCS, HO YXKE I10
MHOHN MPUYMHE— 3TO pabOTalOT MOJIOYHOKUCIbIE OakTepuu. VX U3BECTHO OYEHb MHOTO, M BCE OHH
BbIPa0aTHIBAIOT MOJIOYHYIO KHCJIOTY, JaXX€ €CIIM IHUTAI0TCS HE MOJIOKOM, a, CKaXeM, COKOM
KanycTthl. [IpounpTpyiiTe HEMHOTO CKHCIIET0 MOJIOKA M INPHOaBbTE K CHIBOPOTKE HECKOJIBKO
Karejab Kakoro-HUOyJIb caMOZeNbHOr0 MHAMKaTopa. L[BeT MHIMKaTopa MOKa)KeT, YTO B pacTBOpe
€CTh KHCJOTa. DTa KHCIOTa — MOJIOYHAasA, €€ K€ MOXXHO OOHapyXHUTh M B KallyCTHOM, U B
OTYPEYHOM paccolie,

B coctaB HEKOTOPBIX OENKOBBIX MOJIEKYJ BXOJIUT, IOMUMO YIJIepoja, BOAOPOAa, KUCIOpoia
U a30Ta, elle u cepa. B atom MoxkHO yOenuThesl Ha omnbiTe. HemMHOro simuHOoro 6eika moMecTuTe B
NpOoOUPKY C paCTBOPOM €AKOI'0 HaTpa WM CTUPAJIBHOM COJBI U, HAarpeB MPOOUpPKY, 100aBbTE B Hee
HEMHOTO pacTBopa ocHoBHoro arerara cBuHia Pb(CH;COO),*3H,O—cCBUHIIOBOI TPUMOYKH,
KOTOpasi mpojaercsi B anrekax. Eciu conepkumoe mpoOUpKH MOYepHEeT, 3HaYHT, Cepa €CTh: I3TO
obpasyercs cynbdu ceunna PbS, BemecTBo yepHOTo 11BETA.

W B 3akiioueHHe NPUTOTOBUM HACTOSIIUI OEIKOBBIA K€ — Ka3eMHOBBIM, KOTOPBIM
MOJIB3YIOTCS [0 CEeH JIeHb, HECMOTpPsSI Ha OOWJIME CHHTETHYecKHUxX KieeB. KazenH — 3To ocHoOBa
TBOpOTa, a €CIIU TaK, TO KJIel Mbl Oy/ieM JeaTh U3 MOJIOKa, TOUHEE, U3 €ro OEIKOBbIX BEIIECTB,

OtdunbTpyiiTe MPOCTOKBAILY OT CHIBOPOTKU. TO, YTO OCTanoCh Ha (PUIBTPE, HECKOJIBKO pa3
IPOMOMTE BOJOW, 4TOOBI YAAJIUTh PACTBOPHMbIE NpUMecH, U BbicymuTe. [loToM mnpomoiite
MOJTyYEHHYI0O MacCy OCH3MHOM U BBICYLIUTE BHOBb; 3TO HY)KHO JJISl TOTO, YTOOBI M30aBUTHCS OT
MOJIOYHOTO >kupa (OH pacTBopsieTcss B 6eH3uHe). Korjga macca craHeT coBceM CyXOH, M3MEbUnTe
€€ B CTYINKE — IOJIYYUTCS MOPOLIOK Ka3erHa.

Crenarp U3 HETO KJE€H COBCEM NMPOCTO — CMEMIATh MOPOIIOK C HAIIATBIPHBIM CIIUPTOM U
Bojioi B oTHomieHuu 1 : 1 : 3. Koneuno, BbI 3axoTHTe HcnbITaTh Kiel. [lonpoOyiite ckinents um
Kakue-HUOYb JIepPEeBSHHBIE WM KEpaMUUYECKUe IMpeIMETHl, IMOTOMY 4YTO Ul 3TUX MaTepHalloB
Ka3eMHOBBIHN KJIEH 0COOEHHO XOPOIII.

OIIBITBI C YI'TIEBOAAMU

VYrneBoabl — OJIMH U3 «TPEX KWUTOB» HAIEro MUTaHUS (IBa JIPYIMX—OEJNKH U KUPBI).
['mroko3a 1 GppyKTO3a, Kpaxmai U KJIeT4aTKa, AECATKU JAPYTHX YIIIEBOIOB 00pa3yroTCs HEMPEPHIBHO
U «croparot» (OKHCISIOTCS) B PACTUTEIbHBIX M IKUBOTHBIX KIETKaX, CIYXaT BaKHEHIINM
HHEPreTUYECKUM MATEPUAIIOM OpraHU3Ma.

IIpn Bcell HECXOKECTH OTHAEIBHBIX IPENCTABUTENIEH YIJIEBOJOB €CTh Y HHUX, KOHEYHO,
o0rmue, o0s3aTeNbHbIE I BCEX CBOWCTBA. DTO U MO3BOJSET OOHAPYKHUThH YTIEBOJbI JJaXKe B OYECHb
MalbIX KoyindecTBaX. BepHbIl M K TOMy ’ke€ KpacUBBIN CIOcOO MX pacro3HaBaHHUs — IIBETHas
peakuusa Mouia.

Haneiite B npoOupky npumepHo 1 mi1 Bojbl U OpOChTE€ HECKOJIBKO KPYIMHUHOK CaxapHOIo
necka (caxaposbl), yacTb TAOJETKH TIIOKO3bl MM KJIOYOK (DUIBTPOBAIBbHON Oymaru (KJIE€T4aTKH).
Tenepr m006aBbTE 2—3 KaruiM CHOUPTOBOTO PACTBOpPA PE30pIIMHA WJIM THUMOJa (9TH BEIIECTBA
npojaloT B anTeke). HakioHuTe mnpoOUpPKY M OCTOPOXKHO Hajelre mo creHke |—2 M
KOHIICHTPUPOBAHHOM CEpHOI KHCIOTHI. By/nbTe OCTOPOKHBI C KHCIOTOH, CleauTe, 4TOObl OHA HE
nornana Ha Koxy! 3akpenure NpoOUpPKy B BEPTUKAIBHOM IOJIOKEHUH. TspKemast KUCI0Ta OMyCTUTCS
Ha JIHO, a Ha I'PAaHMIIE €€ C BOJOM NOSIBUTCS SPKOE KPAaCHUBOE KOJIBIIO — KPACHOE, PO30BOE WIIU



¢duonerosoe.

Ecnu BeniecTBo, cOCTaB KOTOPOrO HEU3BECTEH, AACT MPU peaklnu Mennina Takoe KOJbLOo
— MOXETE HE COMHEBAThCS, UYTO YII€BOJ HalIMLO. [[OMHUTE TOJIBKO, UTO 3Ta peaKlMs HACTOJIBKO
YyBCTBHUTEJIbHA, YTO €€ MOXXET BbI3BAaTh Jla)kKe MbUIMHKA M BOJIOKOHIIE HA CTEHKaX NPOOUPKHU.
[ToaTomy mocyay, B KOTOPOU NMPOBOAAT PEAKLMIO, HAJ0 OYEHb TIIATENBHO MBITh, @ ONOJIACKUBATh
Jy4Ille TUCTUUTUPOBAHHON BOJOM.

Tenepp, Hay4YMBIIMCH PaclO3HABaTh YIVIEBOJBI, NIEPEUIEM K KpaxMmaly, OJHOMY U3 CaMbIX
M3BECTHBIX YIJIeBOAOB. [l Havanma Mmoy4yuMcsl MpPaBWJIBHO TOTOBUTH KpaxMaJibHBIA Kieicrep,
KOJUIOMJIHBIM pacTBOp Kpaxmaja B Bojae. HaneiiTe B KacTprojil0 HEMHOIO XOJOAHOW BOJBI U
no0aBbTe Kpaxmall, M3 pacuera MPUMEPHO JIB€ YalHbIE JIOKKM Ha CTakaH (YYUTHIBas U Ty BOAY,
KOTOpYIO BbI J00aBUTEe TO3%ke). CMech XOpOIIO pa3MellaiTe — MOJYYUTCS TaK Ha3bIBaeMoe
KpaxmanpHOe MoJoko. [lpum mnepememnBanuu [100aBbT€ K HEMY KHUIISITOK U, MPOJOJIKAs
pa3MelMBaTh, HarpeBaliTe Ha OTHE JI0 TEX IOp, IIOKAa pacTBOpP HE CTAHET Ipo3padyHbiM. Octyaure
ero. JTo U ecTh KpaxMaJbHbIA KJIEHCTEp, KOTOPBIM TaK XOPOIIO CKJIEUBAET Oymary; Mmo3ToMy €ro
4acTO MPUMEHSIOT, HAllpUMep, JUIsl IPUKJICUBAaHHUS 000€B.

BbI yxe 3HaeTe, 4TO B MPUCYTCTBUM CBOOOJHOIO 0J1a Kpaxmall CHHEET. DTO €ro CBOMCTBO
HaM ellle MPUTOAUTCS; 3aMeThTE TOJBKO, YTO PacTBOp HoJla JObKeH ObITh o4yeHb crnabbiM. KcTarny,
MOJIb3YSICh TaKUM pPACTBOPOM (@ YTOOBI MPUTOTOBUTH €r0, JOCTATOYHO pPa30aBUTh aIlTEUHbIN
pacTBOp BOJIOI), MOXKHO UCCIIEZIOBATh HA COJICPKAHME Kpaxmalia pa3InyHble MUIIEBbIE MPOTYKTHI.

3aroToBUB TPOOUPKY €O cIa0bIM PacTBOPOM #o0Ja, MOHAOIIOJAEM 3a MPEBPAIIEHUSIMU
kpaxmaia. [TonpoOyeMm caenats U3 KpaxMallbHOTO KieicTepa ItoKo3Yy.

OrpomHbIe MOJIEKYJIbl KpaxMaia Moj AeMCTBUEM BOJbI THAPOIU3YIOTCS, PaCIEIUISIIOTCS Ha
Oosnee Menkue MoJekyiabl. CHayanma oOpa3yercsi pacTBOPHUMBIA Kpaxmall, IMOTOM «OOpyOKm»
noMenpye — JEKCTPHUHBI, 3aT€M JMcaxapuj, HO HE BCEM MpHBBIYHAS caxaposa, a JApyrol —
MaJIbTO3a, WJIU COJOJOBBIM caxap. Hakownen, mpu pacrage MaiabTo3bl 0OpasyeTcsl TIIIOKO03a,
BUHOIPAJIHBIN caxap. I'0TOBBIM IPOIYKT TUAPOIN3a YaCTO COAECPIKUT BCE MEPEXOHBIE BEIIECTBA; B
TAaKOM BHUJIE OH U3BECTEH M0 HA3BAHUEM MATOKHU.

K mnonoBuHe cTakaHa KpaxMmalbHOTO KieicTepa [00aBbTe 1—2 yailHble JIOXKKH
pasbaBneHHoi, mpumepHo 10 %-Hoii cepHoli kucnoTel. He 3a0yapre: mpu pa3OaBieHHH cepHOU
KHCIIOTBI 00513aT€ILHO HY)KHO JINTh KUCJIOTY B BOAY, @ HE HA000pOT!

CMmech KielicTepa ¢ KMCIOTOM MOCTaBbTE KUISTUTHCS B KAaCTPIOJIBKE, [IOHEMHOTY J10JIMBAs
BOJAy IO Mepe ee ucrnapeHus. Bpems ot BpemeHu Oepute JI0XKKOM MPOObI KUIKOCTH M, CIErKa
OXJIaJIMB, KamaiTe Ha HUX pa30aBIeHHBIM HOAHBIM pacTBopoM. Kpaxmall, Kak Bbl IOMHHUTE, JaeT
CHHEe OKpallliBaHUe, a BOT JEKCTPUHBI — KpacHO-Oypoe. UTo kacaeTcs ManbTO3bl U TIHOKO3bI, TO
OHM BOBce He okpammBaiorcs. Ilo Mepe ruaponuza nBer mnpoO OyIeT MEHSAThCS, a Korjaa
OKpalllMBaHUE MOJOM HCUE3HET, HarpeBaHUE MOXHO IpeKpaTuTh. Bopouem, ans Gosee MmoIHOTO
Pa3I0XKEHUSI MAJIBTO3bl UMEET CMBICI IPOKUIISITUTH CMECH €111€ HECKOJIBKO MUHYT.

[Tocne kuMstYEeHUs )KUIKOCTh HAJ0 HEMHOTO OXJIAAUTh U MOCTENIEHHO JA00aBIsATh B HEE MpU
nepemeruBaHiu okoJio 10 r mopoika Mena, 9To0bl MOJTHOCTHIO HEUTPATN30BATh CEPHYIO KUCIIOTY.
Cmech mpu 3TOM OyJeT BCIEHUBAThCS, MOTOMY YTO BO BpEMsSl pPEaKUHUU KHUCIOTHI C MEJOM
BBIIEIISIETCS] YIIIEKUCHBIN ra3. Kak TOIbKO BCIIEHMBAHME NPEKPATUTCS, MOCTABHTE IOIYYEHHYIO
KEJITOBATYIO KUAKOCTh Ha CJIa0blii OrOHb, YTOOBI OHA yMapuiach MPUMEPHO HA JBE TPETH, 3aTEM
elle ropsiuedl mpopUIbTpyTe ee Yepe3 HECKOJIbKO CIIOEB MapiH, MOCJe Yero ymnapbTe >KUAKOCTb
erie pas, Ho Terepb 0o0Jiee aKKypaTHO, YK€ HE Ha OTKPBITOM OTHE, a Ha BOASHOW 0aHe (CMech JIETKO
IpUropaet). Y Bac MOJYYUTCS IycTas ClafKas MaToKa, OCHOBY KOTOPOW COCTaBJISIET IUIIOKO3a.
[TprmepHO Tak ke MaToKy MOJIy4aroT B OOIBIINX KOJUYECTBAX Ha KPaxMallOMaTOYHbBIX 3aBOJIAX.

['mroko3a 4yenoBeky He0OXOAMMa, OHa — OJIMH M3 TJIAaBHBIX MOCTAaBIIMKOB 3Hepruu. Ho B
xyiebe, B KapTOIIKE, B MaKapOHaxX COJEP)KUTCS MPEUMYILECTBEHHO KpaxMmal, a B OpraHu3Me OH
IpeBpalaeTcs B TIOKO3Y O] IeHCTBHEM (EPMEHTOB.

B Hamem omneiTe cepHasi KHCIIOTa B IIPOLIECCE peakuu He pacxonoBanack. OHa urpana poib
Karajau3aTopa, T. €. BEIIECTBA, PE3KO YCKOPSIOMIEro Xoja peakuuu. Kataiutudeckoe neicTBHe
IPUPOJIHBIX (EPMEHTOB HAMHOIO CHJIbHEE, OHO Ooiiee IiesieHanpaBiieHHO. PEepMEHTOB OYEHb



MHOT'0, U y KaXJOr0 U3 HUX CBOM, y3KHIl yyacTok pa®otel. Hampumep, copepkamuiicss B CItoHe
dbepMeHT aMmiia3a MOXKET MpeBpallaTh Moarcaxapu Kpaxmal B qucaxapu MansTo3y. [Ipocneaum
Ha ONBITE 3a JeCTBUEM 3TOro (hepMeHTa.

JuctunnmupoBaHHOM BOJIOH (a €Cclu €€ HET, TO KUISTYEHOW) ¢ MUHYTY TPOIOJIONTUTE POT —
MOJYYUTCSl PACTBOP CIIIOHBL. DTOT PacTBOpP NPOPMIBTPYHTE M CMeELIaiTe ¢ paBHBIM KOJINYECTBOM
KpaxmajbpHOro Kieicrepa. [Ipobupky co cMmechblo MOCTaBbTE B CTakaH ¢ Teruiod, okojo 40 °C,
BOJI0M. Bpemst oT Bpemenu Oepute npoOsl ¢ HOJIOM — M3MEHEHHE OKPACKU OYAET TOUYHO TaKUM Ke,
KaK IMpHU TUAPOJIM3E C CEpHOM KHUCIOTOM, HO peakuusi mouaer Obictpee. He mozxe uem uepes
YeTBEPTh Yaca KpaxMajl THAPOJIM3YETCS 10 MaJIbTO3bl, U LIBETHAS PEAaKIUs C HOIOM HCUE3HET.

EcTb 1 coBceM yK MPOCTOM OMBIT: MOMPOOYITE A0IT0 pazKeBbIBaTh Kycodek Oenoro xjueoa.
Bbl 3ameruTe, YTO BKYC €ro CTAaHOBMTCS CIQJKOBaThIM. JTO paboTaeT QepMeHT amuiasa,
mpeBpalias B MaJIbTO3y Kpaxmall, coJepsKaiiuiics B xyueoe.

CAXAP U3 OITMJIOK

CBoe Ha3BaHMe YIJIEBOJbI MOIYYHIU MO omuoOke. [Iponsonuio 3To B cepeuHe MpoILIoro
Beka. Torja cuuranu, 4To MOJIeKya Jiro0oro caxapuctoro BemecTBy otBedaeT Gopmyne Cn(H,O),.
Bce u3BecTHBIE TOTIAa YTIIEBOIBI TIOIXOIAIIHN TIO/T 3TY MEpKY, U hopmyny ritoko3bl C¢H 1,06 mucanm
kak Ce(H20)e.

Ho mo3nnee ObuM OTKPBITBI M TakWe caxapa, KOTOpbIe OKa3alhCh HCKIIOUYEHHEM U3
npaBwia. Tak, sBHBIM IIPEICTaBUTENb YIVIEBOAOB paMHO3a (OHAa TOXE AaeT peakuuro Monwuia)
umeer Qopmyny CeH;Os. M x0T HETOYHOCTh B Ha3BaHMU LEJIOTr0 Kilacca COEAMHEHUU Oblia
OUYEBHUJHOW, TEPMHUH «YIJIEBOABD» CTaJl YK€ HACTOJBKO NPUBBIYHBIM, YTO €r0 HE CTaJll MEHSATH.
Brnipouewm, B HalIu JHU MHOTHE XUMUKH MPEATNIOYUTAIOT HHOE Ha3BaHUE — «caxapay.

OnuH U3 caxapoB Mbl MONBITAEMCS NOJYYUTh U3 ONWIOK TMAPOJIU30M, T. €. PA3I0KEHUEM
BOJOM. DTO OYEHb PACHpPOCTPAHEHHBIM XUMHUYECKHM Mporecc. ONWIKKM W JIpYrue JpEeBECHbIC
OTXOIbl COZIEpIKAT YIIeBOJ KJeT4yaTKy (uesutoio3y). M3 Hee Ha TMAPOIM3HBIX 3aBOAAX TOTOBST
[JIIOKO3Y, KOTOPYKO MOXHO HCIIOJIb30BAaTh 3aT€M I0-pa3HOMY; 4Yallle BCEro ee CcOpa)KuBaloT,
npeBpauiasi B CIHUPT, MCXOIHBIM MPOLYKT IJIsi MHOXECTBA XMMHUYECKHMX CHUHTE30B. bosmbpmas u
caMOCTOsITeNIbHAsE ~ OTpaciib ~ XUMHUYECKOM  HWHAYCTPUM  HOCHUT  Ha3BaHUE  TUAPOJIU3HON
IIPOMBIIIIIEHHOCTH,

[Ipexxae ueM BOCIPOU3BECTH MPOLECC TUAPOIM3a JAPEBECUHBI, MOMBITAEMCS MOHATh, B YEM
€ro CyTb, a JUIst 3TOro yAoOHee Oy/eT HauaTh HE C OMMJIIOK, a C OTYPIIOB U JIyYHHOK.

BeIMoOliTE CBEXHH Orypel, HaTpUTE€ €ro Ha TepKe M BbDKMUTE COK. COK MOYKHO
OT(UIBTPOBATH, HO 3TO HE 00A3aTENBHO.

[TpurotoBbre B mpodbupke ruapokcua meaun Cu(OH),. ns storo noGaBbre 2—3 Karu
pactBopa MeaHoro kymopoca k 0,5—1 mn pactBopa enkoro Harpa. K momydeHHOMY ocaiky
npubaBbTE€ paBHbII 00BEM OrYypeuHOro COKa M BCTpSIXHUTE MpoOupky. Ocamok pacTBOpUTCH,
MIOJIyYUTCS] CUHMM pacTBop. Takas peakuus XapakTepHa JUIsi MHOTOATOMHBIX CIUPTOB, T. €. JUIS
CIIUPTOB, KOTOPBIE COAEPKAT HECKOIBKO THAPOKCUIBHBIX TPYIIII.

Teneps HarpeiTe 10 KUNEHUs (WIK MOCTaBbTE B KUIIAILYIO BOJY) MIPOOUPKY C MOITy4YEHHBIM
cuHUM pacTtBopoM. OH CHayajla MOKEITEET, 3aTeM CTaHEeT OPAaHXKEBbIM, a IOCNe OXJIaKICHUS
BBINIAJIET KpacHbIM ocanok okcuaa meau Cu,O. Drta peakuus XapakTepHa Uid ApPYroro Kiacca
OpraHMYECKUX COEIMHEHUN — HJs ajbJAETHAOB. 3HAUWUT, B OTypEYHOM COKE €CTh BEIIECTBO,
npezcTaBisionee co0oi ambAeru] U COUPT OJHOBPEMEHHO. DTO BELIECTBO M €CTh IIIIOKO3a,
KOTOpasi 1O CTPOCHHUIO TIPENCTaBisgeT coOoW ampaerugocnupt. briaromaps eir y orypma
CJIaJIKOBAaThI BKYC.

Bbl, HaBepHOE, A0ra/lbIBa€TeCh, YTO 3TOT OMBIT COBCEM HE 0053aTeIbHO CTaBUTh UMEHHO C
CokoM orypua, OH XOpoWIO IMOJIy4aeTcsi W C JAPYrMMH CIAJKUMH COKaMHU—BHUHOTPAIHBIM,
MOPKOBHBIM, sIOJIOYHBIM, TPYyLIEBbIM, MOXHO B3SITh JUISl OIBITa U TYaJeTHYIO OTYpEYHYIO BO.Y,
KOTOpasi mpojaeTcs B nap(roMepHbIX Marasunax. M, KoHeuHO, IPOCTO TaOJIETKH TITIOKO3bI.

Teneps BTOpOM NpeIBApUTEIBHBIN OIBIT; OCAXapUBAHUE JTyYHHKH.

[TpuroToBbTE pacTBOp CEpHON KHUCIOTHL: K OJHOMY 00BEMY BOJbI IpUIIEHTe OJUH 00BEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI (HU B KOEM Cilydae He JIUTh BOLy B KUcIOTY!). B mpoOupky



C PacTBOPOM OITyCTUTE JIyUMHKY M Harpeire pacTBop A0 KumneHus. JIyduHKa mpu 3TOM OO0YyTIuTCs,
HO ONBITY 3TO HE MOMEIIAET.

[Tocne HarpeBaHusi BHIHBTE JIYUUHKY, OIYCTUTE €€ B JPYTyI0 MPOOUPKY ¢ 1—2 MIT BOJBI U
npokunatute. B obeux mnpoOupkax Tenepb ecTh I0Ko3a. [IpoBepuTh 3TO MOXKHO, 100aBUB K
pacTBOpam JBE-TpH KaIuld MEJHOIO KyIopoca, a 3aTeM U €KW HaTp — IOSIBUTCS 3HAKOMasi CUHSA
okpacka. Eciu e 3TOT pacTBOp NMPOKUMISTHTH, BBHINAAET, KAK Mbl U OKHJAJIM, KPacHBIH 0CaZoK
okcuaa meau Cu,O. Utak, rioko3a oOHapykKeHa.

To, 4To Hamia JTyydHKa ocaxapuiach, U €CTh pe3yJbTaT THApOJIM3a LEJUTI0NI03bl (a Ha ee
JIOJII0 B JipeBecuHe npuxoaurcs okono 50 %). Kak u npu rugponuse kpaxmaia, cepHas KUCIOTa B
ATOM IPOLIECCE HE PACXOAYETCsI, OHa UTPAET POJIb KaTalnu3aTopa.

Hakonen, Mbl MOJOIUIM K OCHOBHOMY OIBITY, KOTOpBIA OBbLT OO€maH B 3arjiaBuu:
MOJTyYeHHUE caxapa U3 ONMUIIOK.

B dapdopoByro yamiky HachllibTe 2—3 CTOJIOBbIE JIOKKU APEBECHBIX OMMUIIOK U CMOYUTE UX
Bo/I0M. J|006aBbTE elje HEMHOTO BOJBI M PaBHOE KOJUYECTBO PaHEe MPUTOTOBJIEHHOIO pacTBOpa
cepHo KUCTOTHI (1:1), KHUIKYIO KalIUIly XOPOIIO NepeMernaiTe. 3akpoiTe KPHIIIKOH U MOCTaBbTe
B JlyXOBKY Ia30BOM IJIUTHI (I B PYCCKYIO T€Ub) IPUMEPHO Ha Yac, MOKHO HEMHOTO MEHBbIIIE.

3areM BBIHBTE YalKy, JAOJEHTE BOABI 10BepXy M nepemeraiite. OTguabTpylTe pacTBop u
HelTpanu3yite GuiabTpar, 700aBisAs K HEMY TOTYEHBIM Mesl WM U3BECTKOBYIO BOAY JI0 T€X IOp,
MOKa HE MPEKPAaTUTCs BBIJEIEHUE MYy3bIPbKOB yriekucioro raza. O0 OKOHYaHUU HEHTpanu3aiuu
MOKHO TaKX€ CYAHTb, MWCIBITbIBAs JKUAKOCTH JIAKMYCOBOM OYyMa)XXKOM WM K€ OJHUM U3
caMoJIeNbHBIX MHAMKaTOpoB. He Hajo xanaTh MHAMKATOp NPSAMO B peakLMOHHYIO Maccy. Cinemyer
B3iTh NpoOy, OyKBaNbHO 2—3 KalUlM, U TOMECTHTh €€ Ha CTeKJISHHYIO IUIACTUHKY WIH B
MaJICHbKYIO TIPOOUPKY.

CogepxumMoe 4YallKy CjelTe B MOJOYHYIO OYTBUIKY, B300JITaliTe KHIKOCTh U JaiiTe
MOCTOATh HECKOJIbKO yacoB. Cynbdar Kanblius, 00pa3oBaBLIMIC NMpU HEUTpalU3alUud KUCIOTHI,
OCSIZIET Ha JIHO, a CBEPXY OCTaHETCs] pacTBOP INIIOKO3bl. OCTOPOKHO CIEHTE €ro B YHUCTYIO YalIKy
(Jrydriie 1Mo CTEKIISTHHOM Maliouke) U OTHUIBTPYHTE.

Ocranack nocneaHsisi onepaiys — BbllIapuBaHue BOJbI HAa BoAsiHON Oane. [Tocne Hee Ha aHe
OCTAIOTCSI CBETIIO-KENThIe KPUCTAILIBI TIIIOKO3bl. MIX MOXKHO MOMpoOOBaTh Ha BKYC, HO U TOJIBKO —
MPOAYKT HEJOCTATOYHO YHUCTBIM.

WTak, Mbl BBINOJIHWIN YETHIPE ONEpalMM: BapKy OMMJIIOK C PacTBOPOM CEPHOM KHUCIOTHI,
HEUTpanu3auio KUCIOThI, GUIBTPOBAaHUE U BbINapuBaHHe. FIMEHHO Tak W MOJy4aloT IJIIOKO3Y Ha
THJIPOJIM3HBIX 3aBOJIaX, TOJIbKO, KOHEYHO, HE B pap(OpOBHIX YaIIKaX...

N eme oauH TPOMBINUICHHBIA TIPOLECC MBI MOXKEM BOCIPOU3BECTH 0€3 0COOBIX
3aTpyJHEHUI: IPEBPATUM OJMH caxap B JBa JIPYrHUX.

[Ipu nmonrom XpaHeHMM JOMAIllHEE BapeHbE YacTO 3acaxapuBaercsi. OJTO MPOUCXOAUT
IIOTOMY, YTO caxap KpucTajusyercsa u3 cupona. C BapeHbeM e, KOTOpOe NPOAAETCS B Mara3uHe,
Takag Oena ciydaercss ropas3io pexe. Jlemo B TOM, YTO Ha KOHCEpPBHBIX 3aBOJaX, Kpome
CBEKJIOBUYHOTO WM TPOCTHUKOBOro caxapa caxapo3sl C,H,O, ucnome3yror u apyrue
caxapHuCThle BEIECTBa, HApUMEp MHBEPTHBIN caxap. UTo Takoe MHBEpCHUsS caxapa U K 4eMmy OHa
IIPUBOJUT, BBl Y3HAETE U3 CIIEIYIOIIETO ONbITA.

Haneiite B mpoOupky miu B crakan 10—20 r cmaboro caxapHoro pactBopa U /100aBbTe
HECKOJIbKO Kamenb pa30aBiIeHHOM coistHOM kucnoTel. Ilocie 3Toro HarpeBaiiTe pacTBOp Ha
KHTSIIIEH BOJSTHON OaHE MUHYT JIECATh-TIATHA/IIATD, & 3aTeM HEUTpATU3yHTe KUCIOTY, JTy4IlIe BCErO
kapOonaroMm Maraust MgCQO;. B anrekax npojaroT Tak Ha3blBaeMylo O€JIyI0 MarHe3Hio, BELIECTBO
HECKOJIbKO 00Jiee CJIO0XHOTO COCTaBa; OHA TOXKE ToAuTcsi. B kpailiHeM cilydae MOKHO B3SITh U
nuTheBylo coxy NaHCOs;, HO Torzia B pacTBOpE OCTAaHETCSI OBAPEHHASI COJIb, KOTOPAsl C caxapoM
KaK-TO HE TapMOHUPYET...

Korna mnpekparturcs BblIENEHHE IIy3bIpBKOB JHMOKCHAA YIVIEpOJA, JalTe >KUIKOCTH
oTcToAThCs. Ha BCsAKMI cilydail MpoBEphTE WHAMKATOPOM, ITOJHOCTBIO JIM HEWTPAIM30BaIach
kucnoTa. CrneliTe OTCTOSABIIYIOCS JKUAKOCTh U MOMPOOYyHTE €e Ha BKYC: OHA MOKa)KETCsl BaM MEHee
CJIaJIKOM, YeM MCXOJHBIN pacTBOp (ISl CpaBHEHHS] OCTaBbTE HEMHOI'O MEPBOHAYAIBLHOTO PacTBOpa



caxapa).

B rotoBoMm pacTBOpe MpakTHUECKH HE OCTajOCh Caxapos3bl, 3aTO MOSIBIJIUCH JIBA HOBBIX
BEIIeCTBa — TJIIOK03a U (pyKTO3a. DTOT MPOLIECC U Ha3bIBAETCSI MHBEPCHEN caxapa, a MoJlyuyeHHas
CMECh — MHBEPTHBIM CaXapOM.

W BOT 4TO JrOOOMBITHO: BHEIIHE pEaKIMI0O HUYeM He OOHapyxuTh. M 1BeT, U 00beM, U
peakiusi cpenibl ocTalTcsa NpeXxHUMU. He BhIgenstoTcss HU Tas3bl, HU ocanku. M Tem He MeHee
peakius UJIeT, TOJBKO s ee 0OHapy>KeHHUsI HYKHBI onTHYeckue npudopsl. Caxapa — ONTUYECKH
aKTUBHbIE BEIIECTBA: Jy4 MOJSIPU30BAHHOTO CBETa, MPOXOJs 4Yepe3 HUX pacTBOp, H3MEHSET
HalpaBJICHUE NOJIApU3alUU. [ 0BOPAT, UTO caxapa BpallalOT IUNIOCKOCTh MOJSIPU3ALINAN, IPUUEM B Ty
WIM MHYIO CTOPOHY, M Ha BIIOJIHE ONpENENeHHBIM yroj. Tak BOT, caxapo3a BpamlaeT INIOCKOCTh
HOJISIPU3AIUK BIPABO, a III0K03a U (PPYyKTO3a, MPOIYKTH €€ THIpoian3a,— BiIeBo. OTCro/1a U CIIOBO
«HHBEPCHS (MTO-JIATHIHU IIEPEBOPAYHBAHUE) ).

Ho, mnockoibky ONTHYECKHX TNPHOOPOB B HAIlEeM pACIOPSHKEHUHM HET, MONpodyem
YIOCTOBEPUTHCS XUMHUYECKUM IIyTEM B TOM, YTO B3AThI caxap M B caMOM Jieje MpeTrepresn
u3MeHeHus. K HCcXoqHOMY M TOJY4eHHOMY pacTBOpaM caxapoB 100aBbT€ HECKOJIBKO Karlelb
pacTBOpa METUJICHOBOT'O CUHETO (MOXKHO B3SITh CUHUE YEepHUJIA JJI aBTOPYUYEK) U HEMHOT'O CJ1aboro
pactBopa so0oii mmenoun. Harpeiite uccienyeMble pacTBOpbl Ha BOJsHOW OaHe. B mpoOupke c
OOBIYHBIM CaxapoM HHKAaKUX HW3MEHEHUH He MpPOU30HAET, a BOT COAEPKUMOE NPOOHPKHU C
MHBEPTHBIM CaxapOM CTaHET MOYTH OECIBETHBIM.

WuBepTHBIN caxap ropaszio MEHbIIE, YeM OOBIYHBIN, CKJIOHEH K Kpucramnuzauuu. Ecnm
OCTOpPOKHO BBIMAPUTh HA BOJSHOW OaHe €ro pacTBOp, TO MOJYYUTCS TYCTOM CHpPOI, BHEIIHE
HEMHOT'O HaltoMUHArMKN Mea. ITocie oxmaxaeHuss OH He KpUCTAIIU3YETC .

Kcratu, mo0uMbIil BceMU MYETUHBIN MeJ Ha TPU YETBEPTH COCTOMT U3 TEX e YIIIEBOJIOB,
YTO U UHBEPTHBIA caxap,— U3 TJIIOKO3bl U (pYyKTO3bl. MICKyCCTBEHHBIN MeJ TakXkKe JAeJaroT Ha
OCHOBE MHBEPTHOro caxapa. KoHe4yHO, Haml cupon OT Mena OTIMYAeTCs, W 3HAUYUTEIbHO —
[JIaBHBIM 00pa3oM, OTCyTCTBHEM 3amnaxa. Ho eciau k Hemy 100aBUTh HEMHOT'O HaTypalbHOTO MEJa,
TO 3TOT HEJOCTATOK MOXHO OTYACTH YCTPAHUTD.

Ho mouemy Obl HE HAroTOBUTH J0Ma MOOOJbIIE HEKPUCTAJUIU3YIOLIETOCsS CHUpPOINa, YTOObI
BapUTh HA HEM BapeHbe? YBBI, IIOJHAS €r0 OYMCTKA OT MOCTOPOHHUX BEILECTB 3aTPyAHUTENbHA, U
HET rapaHTHH, 4TO €€ yIacTCs JOBECTH J0 KOHIAa. Bo BCAKOM citydae, pUCKOBATh HE CTOUT.

YAIIIKA YAA

[Tocne caxapHOro cupomna, BapeHbs U MeAa, KOTOPHIMH Mbl 3aHUMAJIHMCh B MHPEIbITYLIUX
IJIaBaX, €CTECTBEHHO OyJeT mepeiiTh K 4aro. Bbigenum M3 Yas BeIIeCTBO, KOTOPOE MOJbIMAeT
KU3HEHHBIH TOHYC U Oonput. Peub maer o kodenHe (3TO BELIECTBO CHayala ObLIO HAWIEHO B
KO(EHHBIX 3epHaX, TaM €ro emie 0oJIbIlIe, YeM B YaHHBIX JIUCTHIX).

Ctporo roBops, B 4ae €CTh HECKOJIbKO TOHHU3HMPYIOIIUX BELIECTB — BUTAMUHBI, dQUpPHBIE
Mmacna u T. 1. Ho Bexymias pons npuHauiexkuT KopenHy, U3 Kiacca alkalouJaoB (3TO OOMIMPHBIN
KJIaCC a30TCOJEPXKALUX OPraHUYECKHX COCIWHEHHI; B HEro BXOAST Tak)Ke HUKOTHH W3 Tabaka,
NanaBepUH U3 Maka U T. [.).

st ombita motpedyercs hapdopoBwIid WM METALTHISCKAN TUTENh (MOXKHO HCIIOIH30BaTh
10001 MOAXOIAIMNN METANTUUECKUI COCYJI, JKeIaTeIbHO HE TUIOCKHMA, a BBICOKH, BPOJI€ CTaKaHa).
B Hero nonoxure U3MeIbYeHHBIA B CTYIIKE YEPHBIN Yail — OKOJIO YaHHOM JIOKKH — W IIPUMEPHO 2
I' OKCHJa MarHus. ODTO BELIECTBO MPOJAIOT B amTeKaX, OOBIYHO I0JI Ha3BAaHHMSAMHU <CKXKEHas
MarHes3us», «oKUch MarHus». Cwmermraiite o0a BellecTBa M NOCTAaBbTE TUTeNb Ha OroHb. Harpes
JIOJDKEH OBITh YMEpPEHHBIM, HE CIMIIKOM 3HepruuHbIM. CBepXy Ha TUTEIb WM CTaKaH MOCTaBbTE
bapdopoByIO HaILIKy WU IpYroi MOAOOHBIA COCY[l, HAPUMEp PO3ETKY JUIsl BapeHbsl, U HaJICHTe B
Hee XOJOJHOM BOJbl. B mpucyrcTBUM oOkcuga MarHus KodeuH OyneT BO3TOHATHCH, T. €.
npeBpallarbcs B Map, MUHYS CTauio >kKMIKOCTH. [lomanas Ha XOJIOAHYIO MOBEPXHOCTh, KOPEHH
BHOBb BEpHETCS B TBEPJIOE€ COCTOSIHME W OCAJET Ha JHE YalllKl WM PO3ETKU B BUJAE OCCLIBETHBIX
KpucTajuioB. [IpekpaTute HarpeB, OCTOPO’)KHO CHUMUTE YAILIKy C TUTJIS U COCKPEOUTE KPUCTAILIBI B
YHUCTYIO CKJISHKY.

A kak yOemuThCsS B TOM, UYTO TE€ped BaMH JeHCTBUTENbHO KodewH? J[ns 3TOro ecth



KpacuBas KauyeCTBEHHas peakuus. HeckolbKo KpUCTAJUIOB MOJNIOXKHUTE Ha (aphopoByrO IUTH
KEepaMHUECKYIO TUIACTUHKY (CTOAMUTCS OCKOJIOK OT KageJbHOM MINTKH) U KalTHUTE OJHY-/IBE KaIllH
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI. (C KOHIEHTPUPOBAHHBIMU KHCIOTAaMH HaJI0 OOpaliaThCs
npeaesbHO ocTopokHO!) HarpesaiiTe mimacTUHKY 10 TE€X MOp, MOKa CMECh Ha HEMl HE CTaHET CYXOM.
Kodenn mpu 3TOM OKHCIAMTCA W TPEBPATUTCS B 3aMETHYIO, OPAaH)XEBOTO IIBETA, AMaJIHMHOBYIO
KUCJIOTY.

Ho »t10 He Bce. [lompoOyeM HeWTpaaM30BaTh KUCIOTY, NOOaBUB K HEH Kamelb IeCATbh
KOHIIEHTPUPOBAHHOTO pacTBOpa aMMHaka (HE amnTeyHOro, a TaKoro, KOTOpbIM MpoJaeTcs B
X03HCTBeHHbIX MarasuHax). [Ipu HeliTpanuzauuu oOpasyeTcst Coib OYeHb KPAacHUBOIO, KPAacHOTO,
NEePexXoAIero B MypHypHBIM, IBeTa. Takas colb HOCHT Ha3BaHHWE MYpPEKCHAA, a peaKIus—
MYPEKCUIHOM.

JlanbHelie OnbpITHI C YaeM JIydlle CTaBUTh B XMMHUYECKOM KpY)KKe: OHU TpeOyloT H
XOPOIIUX HABBIKOB, U TAKUX BEILECTB, KOTOPBIX Jl0Ma OOBIYHO He ObIBaeT. MbI Oy/ieM BBIAEIATH U3
yasi 1yOUJIbHbIE BELECTBA — TaHUbI, @ U3 HUX MOJYYUM TaHHUH, CMECh BEIECTB, UCIOIb3yEMbIX
JUIs TyONeHHs KOX (OTCI0JIa U Ha3BaHUe — MyOHIIbHBIE BEIIECTBa), MPOTPaBIMBAaHUS TKaHEH niepe
KpalleHHeM, B MEAMIIMHE — KaK BSDKYILEe CPEACTBO; BCIIOMHHUTE BSDKYIIMH BKYC KPEIKOTO yasl.
(3ametum, 4TO AN MPOMBIIUICHHBIX LN €CTh Jpyrue, HecheloOHble MCTOYHHKH TaHWHA —
YEpHWIbHBIE OPEIIKH, WU TaJIbl, CyMax H T. 11.).

Wtak, MbI ONbITaEMCsI U3BJIEYb TAHUH U3 3€JIEHOrO0 4asd. [Ipu oTCyTCTBUM 3€71€HOT0 MOYKHO
B35Th Y YEPHBIN 4aii, HO B HEM TaHUJOB CYIECTBEHHO MEHBIIIE.

Manenbkyto nauky 3eneHoro 4as (50 r) 3azieiite B KacTproyibKe Noja0BUHOM cTakaHa (100 r)
KUIATKA U KUISTUTE Ha HEOOJIBIIOM OTHE OKOJIO Yaca, YTOObI KaK MOYKHO MOJIHEE IKCTParupoBaTh
pacTBOpuMbIe BellecTBa. PacTBOop OTQMIBTpYiiTe yepe3 HECKOJIBKO CJOEB Mapid WIM Yepe3
XJIOM4aTOOyMakKHYIO0 TKaHb, CIOXEHHYIO BJIBOE; OCAJIOK Ha (MIBTPE MPOMOWTE JOIMOJIHUTEIHHO
ropstueil Bozio# (rmosictakana). Bel momydnTe OKOJIO CTakaHa KeJTO-3eJ€HOr0 pacTBOpa.

Buecure B xuakocte 15—20 r amerata CBUHIA WJIM COOTBETCTBYIOIIEE KOJUYECTBO
CBUHIIOBOW NMPUMOUKH. IMeliTe B BUy, UTO alleTaT CBUHLA HE JIOJDKEH MONAJaTh B POT: OH MOXET
BbI3BAaTh OTpaBJ€HHE. AKKYpPaTHO CJIEWTe *KHUJIKOCTh, K OCaJKy J100aBbTE€ CTaKaH ropsiuei BOJBI,
pasmenaiite, gaite OTCTOATHCS M cieiite BHOBb. [loBropure 3Ty omepauuio 3—4 pasza, uyToOBI
yAaJauTh MOHBI cBUHLA. [IpoBephTe, NEHCTBUTENBHO JIM OHM YAaJeHbI, B3sIB MPOOY KHUIKOCTH U
no0aBUB K HEW B MpoOMpKEe HECKOJBKO Kameib pa30aBiIeHHOHM cepHoW kucinoTel. Ecnu cBuHel
ocTajicsi, pacCTBOp MOMYTHEET; B 3TOM Cllyyae HY)KHO MOBTOPUTH MpoMbIBKY. Korna mpo6a Oynet
OTPHLIATENILHON, OTQUIBTPYHTE OCalOK (3TO — TaHHAT CBMHIA) Yepe3 CTEKJIOBATy M Ha (UIbTpe
mpomorite 50 wmn mpumepHo 1 %-Horo pactBopa cepHoW Kuciaotel. CoOpaB pacTBop,
HEeUTpanu3yite KUCIOTY, 100aBisist o kamisMm 0,5 %-Hbli pacTBOp ruipokcuaa dapus, Mociie 4ero
OoTQUIBTPYITE BHINABIINI 0CaZ0K cylbdara Gapus.

OcraBmmiics NpoO3payHbli pPacTBOP COAEPKUT YalHBIA TaHMH. YTNAapbTe €ro J10cyxa Ha
BOJsTHOM O6ane. OcTaBIIMIACS HA THE TAHWH COCKPEOUTE M H3MEIBYUTE B TIOPOIIIOK.

BOT HECKOIBKO KpacHBBIX peakLUil C TAaHWHOM (IIOCKOJIBKY y Hac €ro HEMHOIO, rpamma
TpH, OyJIeM pacxoJ0BaTh €ro OCMOTPUTEIHHO).

[Tpumepro 0,5 r Tanuna pactBopute B 40 M Boabl. Kak Tonbko Bl 100aBUTE pacTBOP
xsopuja xeneza (III) unu apyroit conu TpexBaleHTHOIO JKeJe3a, KHUAKOCTh cpa3zy MoyepHeeT. ITo
— CTapuHHbBIC YEpHUJA, TOJBKO TAaHUH JUIS HUX JOOBIBAJIM M3 JyOOBBIX (YEPHHIBHBIX) OPEIIKOB,
HapOCTOB Ha JIUCTHSIX M MOJIOJIBIX Mo0erax ayoa.

Emte onun sipkuii onbIT: okoio 0,3 T TaHWHA MOJIOKUTE B MaJICHbKYIO POOUPKY U KalHUTE
TPH Karld KOHIICHTPUPOBAHHOM COJISTHOM KuCIOThI. O0pa3zyercs ¢piobdaderH — BemecTBo KpacHOTOo
1[BETA.

Hanee mobaBbTe HEMHOTO TaHWHA K PacTBOpY HUTparta cepedpa AgNO; (Jsimuca); TOIUTCS U
JSIMMCHBIA KapaHJam U3 antekud. Ha 3ToT pa3 BbImajer ocajlok TaHHaTa cepedpa. Y Hero Oypblii
IBET.

W nocneanuii onbIT ¢ TaHUHOM. B 2 %-HOM pacTBOpe COJSHOW KUCIIOTBI PACTBOPUTE OKOJIO
0,3 r BaHWIMHA (WM COOTBETCTBEHHOE KOJMYECTBO BAaHWJIBHOTO caxapa) U 100aBbTe BTPOE MEHBIIIE



TaHWHA. MaJIMHOBOE OKPAILIMBAHUE HE 3aMEJUIUT MOSIBUTHCA. JTO XapaKTepHas peakius HEe TOJIbKO
Ha TaHWH, HO W BOOOIIE Ha BEMIECTBA W3 KJIAacCa KATEXMHOB, K KOTOPHIM MPHHAIICKAT MHOTHE
TyOWIIbHBIE BEIIECTBA.

KOCTHU—B JEJIO!

VY xoporteit Xx03s5HKH KOCTH HE MPOMagaloT — U3 HUX MOXKHO CBapuUTh OYJIbOH, Ja K TOMY
e OuYeHb Kpemkui, Ecnm ke KOocTH BapwTh JIOITO, a TOTOM OTBAp OCTYAHWTh, TO TMOJYIUTCS
CTylleHb. MeXJy NpOoYuM, CTyJE€Hb—IIOHITHE HE TOJbKO KYJIWHApHOE, HO U XUMHUYECKOE.
OOmmpHast Tpymnna KOJUIOWAHBIX CHCTEM Ha3BaHa CTYJHSIMH B 4YeCTh IEPBOTO CBOETO
MPEACTABUTEINSI — MSICHOTO CTYJIHS.

Cryaenp u3 KocTei oOpasyercs Onarojapsi TOMy, YTO B KOCTSX COJEPKHTCS 0C000e
OenmkoBoe BemecTBO - kenaTuHa. OHA, KCTAaTH, MPOJAaeTcs B MPOJOBOJIBCTBEHHBIX MarasuHax B
XOpOIIO OYHUIIEHHOM BuAe. W TexHWYeckas, C TPHUMECSIMH, d>KeJaTHHA TOXKE TPOJACTCS B
Mara3uHax, HO HE B MPOJOBOJbCTBEHHBIX, @ B XO35UCTBEHHBIX, 1 HOCUT Ha3BaHUE CTOJSPHOTO WIIU
KUBOTHOTO KJies. Ero-to u mpuroroBumM u3 xkocte. [IumeByro xenaTuHy HaMm, K COXAICHHIO, BPSIT
JIY YJACTCS MPUTOTOBUTD, €€ OUYUCTKA CIIUIIKOM CIIOKHA.

HeMHOTO CBIPBIX KOCTEH 3aBEpPHHUTE B TPAINKY M pa30€MTe NX MOJOTKOM, YTOOBI TIOTYyUHITUCH
KOCTSIHBIE KPOIIKH. DTH KPOIIKH HAJ0 00s3aTENIbHO OCBOOOAUTH OT *)upa. JKup, Kak Bbl 3HaETe,
XOpOIIO pacTBopsieTcss B OceH3uHE (HE 3a0yapTe, 4To OCH3WH orHeomaceH!). 3amelTe KOCTSHBIC
KpOIIKU OEH3MHOM, TIepeMelIaiiTe U OcTaBbTe Ha mondaca. [IoToM cieiite OEH3UH U HECKOIBKO pa3
IIPOMOWTE KOCTU ropsiued BOJOM.

Tenepb MPUTrOTOBUM M3 OOE3KUPEHHBIX KOocTel oTBap. Jlns »Toro Heobs3artensHO OpaTh
KaCTPIOJIIO, TOJIUTCSL M IyCTasi XOPOIIO OTMBITasi KOHCEpBHAsi 0aHka. BapuTh KOCTH B BOJE HAlO
JIONITO, a MOTOM MPHJETCS ellle YBapuBaTh OTBAp HAa HEOOIBIIIOM OTHE /IO TE€X TOp, MOKa OH He
CTaHET TYCTHIM H BSI3KHM.

Tenepr HabGeputech TeprieHus. [locTaBpTe OTBap B CyXO€ W TEIJIOE MECTO U BPEMs OT
BPEMEHU TIOTJISABIBANTE Ha HEro. Uepe3 HECKONBKO JTHEH OTBAap BBICOXHET W TMPEBPATUTCS B
KOPUYHEBBIM CTOJSPHBIM Kiell. XOTs BHEUIHE OH M KaXXETCA CYXHM, OJIHAKO COJEPKUT HEMallo
CBSI3aHHOM BOJIBI, KOTOPYIO JKEJIaTHMHA TMOTJIOTWiIa Tpu Bapke. [loTom, Korga BBl pemuTe
BOCTIONIb30BAThCS KJIEEM U HAarpeeTe ero Ha BOJSHOW OaHe, 4acTh CBSI3aHHOW BOJBI BBIACITUTCS, U
KJeil Oyner HabyXaTh.

TakuMm KjeeM BIIOJIHE MOXHO CKJIEMBATh pa3jU4HbIC JEPEBSHHbIE MpPEIMEThl. A BOT IS
HaIllUX ATbHEUIINX OMBITOB OH HEJOCTATOYHO YKCT. X JTydllle CTaBUTh C TOTOBOM KEIAaTUHOM, U3
MarasmuHa.

UToOBl PUTOTOBUTH PACTBOP JKEJIATHHBI, TOJOKHUTEe 10 T TOpOIIKa B YETBEPTh CTaKaHa
XOJIOJTHOW BOJIBI M TAWTE €My Kak cleAyeT Pa3MOKHYTh U HAOyXHYTh; Ha 3TO YHJET HE MEHee Jaca.
3atem Harpeite cmech npumepHo a0 S50 °C u, momemmBas, MOAOXKIUTE, TMOKA >KEIaTHHA HE
PacTBOPUTCS MOMHOCTHIO. YacTh pacTBOpa BBUICHTE TOHKUM CJIOEM Ha MOJUATUICHOBYIO IUIEHKY
(HEe Ha CTEKJI0O — OT HEro BhI IOTOM >KEJIaTUHY HE OTOPBETE) U XOPOIIIO BBHICYIINTE Ha BO3AyXe. Y
BaC MOJYYUTCS TOHKHUI KEIaTHHOBBIN JTUCTOK, U3 KOTOPOTO IS mytero 3(dexTa MOKHO BbIpe3aTh
cuinydT peiOku. [lomokute 3Ty phIOKY Ha MPOMOKATEIbHYI0 OymMary M OCTOPOYKHO TIOJIBIIIMTE Ha
Hee. PpiOka HayHeT M3BHUBATBCA M CBEPTHIBATHCA. Balle apIxaHue YBIaXKHSET JIMCTOK C OJIHOM
CTOPOHBI, OH YBEJIMUYMBAETCSI B 00BEME U CTPEMHUTCS U30THYTHCA.

YV Halyxiel jKeJaTHHBI €CTh U TaKO€ WHTEPECHOE CBOWMCTBO: OHA MO3BOJIAET MOJYYUTH H
HAJI0JITO COXPAHHUTh KPACHUBBIN JIesTHON y30p. [IpUroToBbTE pacTBOp TaK ke, KaKk B MPEIbIAYIIEM
OTIBITE, TOJBHKO YKENATHHBI BO3BMHTE B JBA-TPU pa3a MEHbBINE (MU pa30aBbT€ OCTATKU MPEXKHETO
pacTBopa TemIoi Boaow). Teruiblii eme pacTBOp BBUICHTE HA CTEKIISTHHYIO TUTACTMHKY M Cpasy ke
MOCTaBbTE €€ MO0 Ha XOJOoJ (3UMOIi), TMOO B MOPO3WIBHUK, B CaMO€ XOJIOJHOe ero mecto. Bona
OyZeT BBIKPUCTAJUTM30BBIBATHCA B BHJIE JICJASHOTO y30pa, Kak 3MMOW Ha OKHaX. Ecim ocTaBHUTH
JKEJaTUHOBBIM CTYy/I€Hb Ha MOpO3€ Ha HECKOJBbKO AHEH, Jie[ MocTeneHHo ucnapurcs. [laiite
KEJTATUHE MEJIEHHO OTTasATh — M OHA COXPAHUT OTIIEUATOK JICASHBIX KPHUCTAIIOB.

[lepeiimem Temepp K TPUTOTOBICHHIO MHHEPAIBHBIX ynoOpeHuii. Benp ocHoBa
OonpIIMHCTBA KOCTEH — Qocdoput (a 3yOHBIX KOCTel — amarut). Ha 3aBoje W3 MHHEpaIoB



dochoputa u anatuta roroBsAT Gochopuslie yrnodpenus. [Tonpodyem nmpeBpaTuTh KOCTH B IPOCTOM
cynepdocdar.

Koctn cHauama kak clieAyeT NpOKaUTe Ha OrHe, YTOOBl BBHITOpENNM OpPraHUYecKHe
COEIMHEHUSI—OHU HaM OyayT Tojibko rmomexoil. Ilocie npokanuBanust octanercs GocdaT KaabIus
Ca3(PO4), — dochopur. Heckonbko YUCTBIX O€NBIX KYCKOB MPOKATCHHON KOCTH OTAETUTE H
U3MEJbUYUTE B MOPOIIOK — CHaydajga C MOMOLIbI0 MOJIOTKA, a MOTOM DPACTUPAHHEM B CTYIIKE.
Cwmemaiite 50 r 3Toro nopomka ¢ 3—5 r Mena, IOMECTUTE CMECHh B UUCTYIO CKIIIHKY U BJIEWTE B
Hee 20 T 70 %-Hoil cepHOIl KHMCIIOTHI; elle pa3 HallOMHHAEM: IpU pa30aBICHUM JUTh KUCIOTY B
Bony! Kuciory k cmecu Kocteld W Mena Hajo NpUOaBIsATH MOCTENIEHHO, BCE BPEMsI SHEPTHYHO
NepeMeNInBas CTEKITHHON majioukoil. CMech OBICTPO pa3orpeeTcs, MPEBPATUTCS B TIACTY, a 3aTEM B
cyxoii 6enprit mopomok—cynepdochar Ca(H,PO,),. Ha ero obpa3oBanue yiigetT okoo yaca.

Ho mouemy e dochopur cam mo cebe HEUacTo NPUMEHSIOT Kak yaoOpeHwe, a
IpeAnovnuTatoT eMy cynepdocdar? UtoObl MOHATH 3TO, MPOAETAEM €I11e OJIUH OIbIT.

Bo3bmute 1Be CKISIHKM C BOJOM M MOMECTHTE B OJHY HEMHOIO H3MEIbYEHHON KOCTH
(pocdopura), a B apyryro — yxke mnoiydeHHoro cynepdocdata. ITopomok docdopura 6vicTpo
OCSIIET Ha JIHO, M €ro NepBOHAayYalbHbIA 00beM He u3meHurtca. Cynepdocdar xe moasepraercs
THJIPOJIN3Y, HAaMHOTO YyBEJIMYMBAeTCs B OOBEME M OCEAaeT He Cpa3y, a MEMJICHHO, B TCUEHUE
HECKOJIbKMX 4acoB. DTO CBOMCTBO MOMOraer cymnepdocdary Xopolio pacnpeaensiThCs B MOYBE U
JIOJITO B HEH YAEPKUBATHCS.

VX ecnu Bbl NOJYyYWIM caMojielbHOE yJIoOpeHHue, Hajo Obl, BUIMMO, pa3yMHO HUM
BOCIIOJIb30BaThes. llompoOyiite ymoTpeOUTh €ro Ui MOAKOPMKM KOMHATHBIX pacTeHHH |
MOCNIEANTE 32 MUX POCTOM; HE 3a0y/IbT€ TOJBKO OCTaBUTh KOHTPOJbHBbIE 00pa3lbl pacTEeHHH IS
CpPaBHEHMA. A €lle MOXKHO INOAKapMJIMBATh APYTyH0 I'PYNIy KOHTPOJIbHBIX PAaCTEHUM TOTOBBIMHU
ynoopeHusiMu, (habpuaHOTO MPON3BOACTBA. IHTEpeCHO, HAMHOTO JIU OHH JIyUIlle CaMOICIIbHBIX?

OTYEI'O AT'OLBI ITYCKAIOT COK

Korna pacrenue 3achixaeT, KOrja JIUCThSl €ro KeJITEI0T, 3TO 03HAYAET, YTO PACTUTEIbHBIM
KJIETKaM He XBaTaeT BoJbl. Ho kakaas KiieTka 3akiitoueHa B 000104ky-mMeMOpany. Kakum obpazom
BIIUTAaHHAas KOPHSMHU Bjara MpoOHUKaeT udepe3 o00y0uky B KiIeTky? M uTo 3acraBisieT BoIy
JBUTAThCS IPOTUB CUJIBI TSDKECTH, CHU3Y BBEPX, OT KOPHEH K JINCThAM?

[Ipesxne dYeM MOMy4YUTh OTBETHI HAa O3TH  BONPOCHL, IOCTaBUM
npeBapuTeNbHbIE ONBITHI ¢ MEMOPaHOW, YeM-TO HANOMHHAIOUIEH KJIETOYHYIO
000JI0UKY.

Ecnn nBa pactBopa pas3zieneHsl INIOTHOM NEPETOPOAKON, TO OHU, KOHEYHO,
He cMemmBaroTcs. Eciu ke meperopoikud HET BOBCE, TO PacTBOPHI, HANPOTUB,
CMEIIUBAIOTCS caMu 1Mo cebe, Aake ecliu uX He mepeMermBath. Hy, a yTo ecnu
Neperopo/ika MoxynpoHuaemas?

Bot 310 M Oyner mpeaMeToM OmbITa, a MOJYNPOHHUIIAeMOW MeMOpaHOi
MOCTYKUT JIUCTOK TIepraMeHTa uiu neuiodana (HO He monmdTUieHa). YToOb oH
nproOpes HHTEPECYIOIe HaC CBOMCTBA, €ro HaJl0 MOoJepkKaTh B BOJIE, TOKA OH HE Pa3MATYUTCS.

IIpuroroBbTe CaxapHblii CUPOIl — HACBILIEHHBIM PACTBOp caxapa, HACTOJBKO T'YCTOM, 4TO
caxap Oosbliie He pacTBopsieTcs. bricTpee u ynoOHee TOTOBUTHh TakOW pacTBOp B ropsyeid BoJe.
Haneiite cupon noBepXy B CTakaH, NPUKPOWTE PA3MOYEHHBIM JIMCTKOM M TYrO IEPEBSKUTE.
Crnenute, yTOOBI O] TUIEHKOM HE OCTAJIOCh My3bIPbKOB BO3ayxa. CTakaH MMOCTaBbTE B OaHKY WM B
KaCTPIOJIIO C BOJIOM (BoJIa TOJIKHA MOKPHIBATh CTaKaH) M OCTaBbTE Ha HECKOJIbKO yacoB. Korna Bbl
BHOBb IIOCMOTPHUTE Ha CTaKaH C CHPOIOM, TO Cpa3y 3aMETHUTE, UYTO IUIEHKA, KOTOPOW OH 3aKpbIT,
pa3ysach: HaJl CTAaKaHOM Kak Obl 00pa30BaJiCcs My3bIPh.

YroObl MOHATH, YTO TMPOU3OILIO, HATO TMPEXKAE BCEro YACHUTh cebe, YTO Takoe
MOJTyTIpOHMIIaeMas MeMOpaHa. JTo Takas IJIEHKa, KOTOpast 3aepKUBAET OJHU MOJIEKYJIBI U B TO XKe
BpeMs mpomyckaeT apyrue. M nemnnodanoBas, u nepraMeHTHas IJICHKH MMOPUCTHI, HO MOPHI B HUX
HACTOJBKO MaJlbl, YTO JJIs MOJIEKyJl caxapa OHHM HemnpoHuuaeMmbl. Ilo o00e cTropoHbl Hareit
NIEPETOPOJIKH €CTh BOJA, HO C TOM CTOPOHBI, TJI€ HAXOAUTCS PACTBOP caxapa, Ha KaXkIblil y4acTOK
MOBEPXHOCTU MPHUXOJUTCS MEHBIIE MOJEKYN BOAbl. [103TOMy cO CTOPOHBI BOJBI Yepe3 MeMOpaHy




OpoXOAUT OOJbIIe MOJEKYJd, W 3TO MPUBOAUT K TOMY, YTO OOBEM >KHJIKOCTH B CTaKaHe
YBEJIMYMBAETCSA M, CJIEAOBATENIbHO, IOJYNpOHUIaeMas IUIEHKa pasayBaeTcs. B mpupone Bce
CTPEMUTCS K PAaBHOBECHIO, B JAHHOM CJIy4ae — K BBIPABHUBAHMIO KOHLEHTpALMHU pacTBOpoB. 1
BCKOpPE PaBHOBECHE HACTYMAET: CKOJIBKO MOJIEKYJ BOJBI IIOCTYIIAET B CTAKaH C CHPOIIOM, CTOJIBKO
K€ U3 HETO M BBIXOJUT B HAPYKHBIN cocyl. I[loaToMy my3bIph MOTyYaeTcsi HE CIUIIKOM OOJIBIINM.

OU3NKO-XUMUYECKOE SIBJICHHUE, KOTOPOE MBI TOJIBKO UYTO HAOJI0JaJIN, Ha3bIBAETCS OCMOCOM,
a JIaBJIeHME, 3aCTaBIIAIONIEe IJICHKY U3rH0aThCs, — OCMOTHYECKHM JlaBieHueM. UToObl HaOm01aTh
0CMOC, 00s3aTeIbHO HY)XHBI IEPEropojka W JBE KUAKOCTU: PacTBOp KaKoro-aubo BellecTBa U
YHUCTBIA pacTBOPHUTEND (y HAC — BOJIA) MM XOTs Obl OoJiee cia0blif pacTBOP.

OO6onouka JXKMBBIX KJIETOK — BCerja MoiynpoHuiiaemas MemOpana. OHa 3aJep:KHUBaeT
MOJIEKYJIBI MHOTMX BELIECTB, PAaCTBOPEHHBIX B BOJAE, HO BoAy mpomyckaer. [losromy kaxnaas
KUBOTHAs W pacCTUTEIbHAs KIETKA — 3TO MMKPOCKONMYECKass OCMOTHYECKAs CHCTeMa, a
OCMOTHYECKOE JIaBJICHUE UTPAET OYEHb BAXKHYIO POJIb B KU3HEAEATEIbHOCTH OPraHU3MOB.

OcMoc MOXHO HaOIJI0/IaTh B CaMbIX MPOCTHIX ombITaX. OCTPBIM HOXKOM OTpPEXKbTE TOHKUN
JOMTHK JHMMOHAa M TIOJOXHMTE €ro Ha Ousroaie. 3amMeTbTe: COKa Ha TOBEPXHOCTH MOYTH HET.
[TochinibTe NOABKY CaXapHBIM MECKOM HJIH, €IIIE JyUIlle, CAXapHOU MyApOl — U 0Y€Hb CKOPO JTUMOH
IIyCTUT COK.

[To106HBII ONBIT MOXKHO MOCTaBUTh U C KIIYOHUKOH, U C APYTUMU STr0JlaMu, MOJIOKHB HUX B
cyxue 6aHOUKH. SIrofibl, MOCHIIAHHBIE CaXapoM, OBICTPO BBLAETSIOT COK.

Bo Bcex atux cimyuasix paboraer ocmoc. Ha moBepxHOCTH JIMMOHa WM Aroji oOpasyercs
KOHLICHTPUPOBAHHBIM PAacTBOpP caxapa, U COK, IOpa3fo MeHee KOHLECHTPUPOBAHHBIN, CTPEMUTCS
pa30aBUTh ATOT PacTBOp, OH MPOHHUKAET CKBO3b KJIETOUYHBIE MEMOpPaHbl U BBIXOAUT HAPYKY —
TOYHO TaK kK€, KaK B MPeJIbIIyIIeM OMbITe BOjIa U3 OaHKU YCTPEMIISIIaCh B CTAKaH C CUPOIIOM.

Crnenyroumii Hair 00BbEKT — KamycTa. Ee Mbl, ecTeCTBEHHO, Oy/IeM MOCHINaTh HE caxapoM, a
couiblo. HalmmHKylTe KallyCTy HOKOM, IOCBIIIBTE COJIBI0 U XOPOILIEHBKO IIOTPUTE — KaIyCcTa TOXKE
JIacT cok. Tak ¥ MPOMCXOAMT, KOI'/Ia KaIlyCTy KBAacsT; a KAIlyCTHBIE CaJaThl HEIPEMEHHO COBETYIOT
MOTEPETh KaK CIIeqyeT, YTOOBbI BBIJICIMWICA COK M KalycTa cTaja Marde U HexHee. [IpuunHa Ta xe:
0CMOC.

[Tepeiinem k kapTorke. BoipexbTe n3 KapTodelnHbl TpU KyOUKa, KeJaTeIbHO OJJUHAKOBBIX
pazmepoB. IlpuroroBpre Tpu Oanku. B onHy HanelTe NOJCOJNEHHYIO BOIYy, B IpPYyIyl0 —
KOHIIEHTPUPOBAHHBIN PAaCTBOP COJH, @ B TPETHIO—IIPOCTO BOJY M3-1I0J KpaHa. B kaxmayio OaHKy
OImycTHUTE Mo KapTodenpbHOMY KyOuKky. Yaca depe3 Ba-Tpu BHUMATEIbHO PACCMOTPUTE KyOUKH. Y
TOTO, KOTOPBIM HAaXOAWJICA B MOJCOJIEHHON BOJE, HUKAKMX M3MEHEHUI BBl HE OOHapyKuTe. A BOT
JIBa JPYTUX U3MEHWINCDH, U 3aMETHO. TOT KyOUK, KOTOPBIi1 Jiexkall B KOHIIEHTPUPOBAHHOM PacTBOpe
COJIM, HAMHOI'O YMEHBIIWICS, a TOT, KOTOPBIA BBl OIyCTWJIA B BOJY, CTaJl, HAIIPOTUB, 3aMETHO
Oosble.

CHauaza o ToM, moyeMy He W3MEHHIICS NepBblif KyOuk. OH OblT B pa30aBI€HHOM PacTBOpE,
Y KOHIIEHTpAIMsI COJIM OKa3aiach MPUMEPHO TOM e, YTO U B caMOM KapTodenbHoM coke. KyOuk,
KOTOPBI HAaXOAWICSA B KOHLEHTPUPOBAHHOM pPacTBOpPE, CTaJl OTAaBaTb BOJYy, CHHUXas
KOHIIEHTPAIMIO 3TOT0 PacTBOpa; BoAa U3 KapTodens yxoauna, U KyOUK CheXWICA. A MOCIeIHUN
KyOUK, TOT, YTO ObLI B BOJIE, CTaJl MOIJIONIaTh BOY U YBEIHMUMICS B pa3Mepax.

Ot kaprodens nepeiieM K MOPKOBH M 3aCTaBUM €€ paboTaTh Kak HAcoC.

OTpexbpTe OT MOPKOBKU OOTBY M B «MAaKyUIKy» BOTKHUTE CTCKJIIHHYIO TPyOKYy. MOPKOBKY
MOCTaBbTE€ B CTAaKaH C BOJOW; HaBepHOE, Bbl 0€3 Tpylda HpuayMaere, Kak yAepk aTb MOPKOBbH B
BEPTUKAIILHOM ITOJIOKCHUHU.

B crexnsiHHyto TpyOKy HasleliTe 0 IOJIOBUHBI PACTBOP COJIM U 3alMHUTECh HAOIIOACHUSIMH.
Bckope ypoBeHb BObI B TpyOKE HAauHET MOABIMATHCS U, €CIU OIBIT MOCTaBJIEH MPaBUIbHO, BOJA
Jake BbUIbETCS U3 TpyOku. MOpKOBb Kak Obl NepexaurBaeT BOJY M3 CTaKaHa, 3acTaBlisieT ee
JIBUTaTbCs BBEPX.

Korma BBl monuBaeTe MOPKOBb, pacTyIlyl0 Ha Oropojae, OHa INPHUMEPHO TaK XKe
nepeKkayrBaeT BOAY U3 MOYBHI B OOTBY. B ee coke KOHIIEHTpalMs coyeil BhIlle, Y4eM B TOJIMBOYHOM
BOJIe, U Oyarojjaps OCMOCY >KMBHUTEJIbHYIO BJIary IOJIy4alOT HE TOJBKO KOPHHU, HO U BCE TKAaHU



pacTeHusl.
JIETHUE OIIbITHI

Y6enutbes B CyIIECTBOBAHUM OCMOTHYECKOTO MEpeHOoca BOJbI, WM, KaK WHOT/Ia TOBOPAT,
KOPHEBOI'O JaBJIGHHS, MOXHO TMpsiMO B Toje wuiu B oropoje. Halimure kakoe-HUOYIb
ObICTpOpacTylliee pacTeHUE, JKENaTeIbHO C KPEeNKUM M JIOCTaTOYHO IIMPOKHUM CcTeOsieM
(MOACOTHEYHUK, KpanuBa, TIOJIBIIAH U T. I1.) ¥ CPEXbTe ero Ha BeicoTe okoyio 10 cm Hax 3emieil. Ha
TOpYalIMi U3 3eMJIM cTeOeb HAJCHbTE KOPOTKYIO PE3MHOBYIO TPYOKY, B KOTOPYIO BCTaBlieHA
TOHKAas U JJIMHHASI, HE MEHbIIIE IOJyMETpa, CTeKIIsiHHas TpyOka. [IoHATHO, TaKylo IJITUHHYIO TPYOKY
HEOOXOJIMMO KakK-TO 3aKpENHTh; MPUBSHKUTE €€ K KOJBIIKY, BOUTOMY psaoM B 3emimo. Jlis
JYYIIEero YIUIOTHEHHs] OOMOTalTe pe3MHOBYIO TPYOKY HUTKOW B TOM MECTE, I'Jieé OHA MpUJIETaeT K
cTe0II0, a MOKHO B100aBOK 00Ma3aTh CTHIK IUIACTHIMHOM, YTOOBI T€pMETH3aIHsl Obljla HAJAEKHOH.

Tenepp 3aliMuTECh MOJMBKOM, M BCKOpE BOJa HauyHET MOAbIMaThCs Mo TpyOke. Ecnu
nuaMeTp TpyOku He Oosiee 5 MM, TO CTOJIO BOJIbI OyI€T BBICOKHM.

Ho ocMoTHueckoe naBieHre—HE €IUHCTBEHHAsl MPUYUHA, TI0 KOTOPOil BO/Ia B paCTEHUSX
JIBUKETCS CHU3Y BBepX. Cpean Apyrux NpUYMH — TpaHCIHpaLus, T. €. UCIAPEHHUE BOBI JIUCThIMHU.
OtnaB muTaTeNnbHbIE BELIECTBA PACTEHUSM, BOJa 4Yepe3 YCThMIIA JINCTHEB HCHapseTcs, a Ha ee
MECTO MOCTYNAKT HOBBIE MOPLMHU BOJABI U3 KOpHEW. OnbIT ¢ TpaHcnupauuen mnpoct. IloctaBpre B
POOUPKY € BOJOW CPe3aHHYIO BETOUKY KaKOro-HUOY/b pacTeHus, OTMETbTE Ha MPOOUPKE YPOBEHD
BOJBI (XOTsi OBl IepeBsi3aB €€ B ITOM MECTe I[BETHOM HHUTKOH), M CKOPO BBl 3aMETHTE, KakK
OITyCKaeTcsl ypoBeHb BOJbI B Ipodupke. Ho MoxkeT ObITh, MpUUKMHA B TOM, YTO BOJa MCHapseTcs
PsIMO U3 IPOOHpPKH?

UroObl HCKIIOYUTH MPSMOE HCHapeHue, HajelTe Ha MOBEPXHOCTh BOJBl YYyTh-UyTh
Ba3€JIMHOBOIO WJIM PACTUTEIBHOTO Macjla: OHO IOJHOCTBIO 3aKPOET IMOBEPXHOCTh, NPENATCTBYS
ucnapenuto. OJTHaKO YpPOBEHb BOJIBI U B 3TOM cllyyae OyJeT OIycKaThCsl. 3HAYUT, BOJIa UCHIAPSIIACh
yepe3 JUCThs. Ecliu y Bac ecTh BEChI, TO OIBIT C TPAHCTIMPALIUEH MOXKHO YCKOPUTH U c/ienaTh 0ojiee
HaTJISITHBIM: TIPOOMPKY C BETKOM (HE 3a0ynbT€ O HECKOJBKHX KaIUIIX Maclia Ha MOBEPXHOCTH)
IIOCTaBbTE HA YAIIKy BECOB M YpaBHOBechbTe. BCckope paBHOBecHE HAapyLIMTCS, M Ta Yallka, Ha
KOTOPOM CTOSIT MPoOUpPKa, MOABIMETCS] BBEPX.

[TogoGHBIE OMBITEI MOXKHO TOCTaBUTH C PAa3HBIMM PACTEHUSIMH, C JOMAIIHUMH IIBETAaMU:
CKOPOCTh TpaHCIHUpalMH y HUX OyneT HeoauHakoBoil. Ho mompoOyeM HEMHOTro BHIOM3MEHUTh
OTIBIT: HAKPOEM BETKY pacTeHHs epeBEPHYTOM CTEKISHHON OaHKoW. MOXHO Jake He cpe3aTh JUIs
TAaKOTO OIbITa BETKY, a MPOCTO HAKPHITh OAHKOW Kakoe-1100 HeOOJbIIOe KOMHATHOE pacTEHHE,
HarpuMep, MOJOAYI0 HacTypuuio. Eciu pacTeHre MOJUTO Kak CIelyeT, TO B 3aMKHYTOM oObeme
aTMoc(depa oueHb CKOPO HACBITUTCSI BOASHBIMU MTapaMHU, U BOAA HE CMOXKET OOJIbIIIe UCTIApATHCS U3
JIUCTheB. TpaHCIMpaluy 3aBEIOMO HET, OJHAKO CITYCTS] HEKOTOPOE BPEMsI Ha JIMCTHAX MOSIBIISIFOTCS
Kanenbku BoAbl. OTdyero? OnsaTh cTajgo paboTaTb OCMOTHYECKOE TaBJICHHE. .

A eme Boja mojbIMaeTcs MO CTeONIO0 Onarogaps TOMY, YTO pacTeHHE MPOHH3aHO
TOHUYANIIMMH COCYJaMU — KaIWUIIPaMHU, MO0 KOTOPHIM >KUJKOCTb JIBUXKETCSl BBEPX TeM ObICTpee,
yeM OHM ToHbIle. Eciu OBl y Bac ObUT CTEKIISTHHBIN Kamwuistp quamerpom 0,02 MM, To BoJia Moria
ObI OJHATHCS 110 HEMY Ha Tpu MeTpa! A B paCTeHMSIX €CTh KalWUISPbI U MOTOHBLIE. ..

B HeckoJIbKO CTEKJIIHHBIX OaHOK HaJleHTe BOJbI U IMOJKPAchTe €€ HECKOJIbKUMH KaIUuIIMHU
yepHmi1. CTebnu UM BETKU Pa3HBIX PACTEHHUI CPEKbTE OCTPHIM HOXKOM (TIPEANOYTUTEIbHEE MO
BOJIOH) M mocTaBbTe B OaHKU. Maso-noMaiy NoJKpalleHHas BO/a 3al0JIHUT BCE COCY/AbI PACTEHHMS,
nojpiMeTcd 1o Kanuwuigpam. OOHapyKUTh €€ JIBUYKEHHUE JIETKO — H3MEHUTCS IIBET MPOKUIIOK Ha
JUCThsIX. Ecnu cnenarh Ha KaXJI0M BETKE HECKOJBKO IOIEPEUYHBIX CPE30B, TO Bbl YBUAMTE, Kak
PacroI0kKeHbl KaUJUIAPhI (COBETYEM B3SITh JUISL TOW LENH JYITy MOCUIIbHEE).

W nocnenHuii onbIT ¢ pacTeHUsMU. Boay, MOAKPAIIEHHYI0 YEpHUJIAMU, HAJICHUTE B KAaKOMU-
a0 MUPOKUN COCYJ, HAIIpUMEpP, B MUCKY. BeTKy omycTuTe B BOoy M 0OpeXbTe MO BOAON 4acTh
ctebua. Uepe3 HECKOJIBKO MUHYT BBIHBTE BETKY U CJIEJIaliTe OCTPHIM HOXKOM HECKOJIBKO Cpe30B. 3a
CUMTaHHblE MHUHYTHl (He 3a0yabTe€ OTMETHTb, 3a CKOJIBKO HMMEHHO) BOJia JIOBOJBHO BBICOKO
IPOJIBUHETCS 110 CTeOIIIO.

Jpyryto, TOYHO Takylo € BETKYy OOpeXbTe Ha BO3IyXe, IOCIIEe Yero MOTpy3UuTe B TY K€



MHUCKY M JEp>KHT€ CTOJIbKO € MHHYT B Boje. Ha 3TOT pa3, Kak NOKa3bIBaIOT Cpe3bl, BOJA
MOJHSTIACh rOpa3io HUxe!

[lpyuvHa B TOM, 4YTO KAaMWJUIAPHI PACTEHUH OYEHb TOHKHE, OHM JIETKO 3a0WBalOTCA
BO3JIYIIIHBIMUA TPOOKAaMU — KPOXOTHBIMH ITy3bIphKaMH BO37ayxa. M Torja MoCTyIjieHHe BOJBI K
JUCTHSIM MpeKpalaercs. A Korja credens cpe3aH Mo BOJOM, TO BO3AYIIHBIM MPOOKaM HEOTKYAa
B3SITHCHI.

HagepHoe, Bam Ternepb MOHATEH CMBICI COBETAa, KOTOPBIN 1al0T ONBITHBIE LIBETOBOJIBI: €CIIU
BbI XOTUTE, YTOOBI CPE3aHHBIE LIBETHI CTOSUIM B Ba3e Kak MOXHO J0Jjblle, oOpe3aiite cTe0in He Ha
BO3JlyX€, a I10J] BOJOM.

CKOJIBKO B ABJIOKE BUTAMHWHA C?

OTBeT Ha ATOT BOMPOC MOKHO HAWTH B cripaBouHHKe. Ho Tam roBopuTCs 0 s106710KEe BOOOIIIE,
a CKOJIbKO BUTaMuHa C UIMEHHO B 3TOM SI0JIOKE, KOTOPOE BBl COOMPAETECH CHECThH?

Omnpenenenre BUTAMHUHOB — JieJ1o ciokHoe. Ho Butamuua C — acKOpOMHOBYIO KHUCIIOTY —
MOYKHO OTIPEICTTUTh U B JOMAIITHUX YCIIOBUSX.

Bo3MOXHO, BBl pemMId: KOJb CKOpO BUTaMMH C — KHUCJIOTa, TO ONPENESATh €ro
KOJIMYECTBO HAJ0 C MOMOIIBIO Imenoun. Xopomo Obl... Ho B Hamiem ciaydae TakoWl aHaau3 HE
roaurcs. B monax, kpome ackOpOMHOBOM, €CTh MHOTO JAPYTHMX OPraHMUYECKUX KUCIIOT: JIMMOHHAS,
si0JI0YHas, BUHHAS W TIPOYHE, BCE OHU BCTYIAIOT CO MICIIOYBI0 B PEAKIINI0 HEUTpaIU3aIlui. 3HAYHT,
1IeJI0Yb HE TTOMOXKET.

MBI Bocnosib3yemcs XapakTepHOH 0COOEHHOCThIO aCKOPOMHOBOM KHUCIOTHI — JIETKOCTBIO €€
OKHucJeHusl. Bbl, KOHEUHO, 3HAaeTe, UTO MPU XPAaHEHUU U TIPU TOTOBKE TepseTcsi MHOTO BUTamuHa C.
CBsi3aHa 3TO C T€M, YTO MOJIEKYyJia aCKOPOMHOBOM KHCJIOTHI HEYCTOWYMBA, OHA JIETKO OKHUCIISIETCS
JaKe KUCIOPOAOM BO3yXa, MPEeBpaIlasich B APYTyO KUCIOTY, AETHAPOACKOPOMHOBYIO, KOTOpas HE
MMeeT BUTAMHHHBIX CBOMCTB. MBI jK€ MCIIOJB3YyeM JUIsl aHaM3a erie 0osiee CHIIbHBIA OKHUCITUTENb
— Hon.

3amaceMcsi paCTBOPOM HOJ1a U3BECTHOM KOHUEHTPAIMU. {11 3TOr0 MOKHO B35Th alT€YHbIN
CIIUPTOBOM pacTBOp Hoja (MOAHYH HACTOMKY) ¢ KOHLeHTpauued hoxa 5 %, 1. €. St B 100 M
Jlanee mpuUroTOBHM pacTBOp Kpaxmana: pa3BefeM | r ero B HEOOIBIIOM KOJHYECTBE XOJOIHOU
BOJIbl, BBUILEM B CTAKaH KUIATKA M MPOKUISITHUM €llle ¢ MUHYTY. Takoil pacTBOp MpPUTOJEH ISt
OTIBITOB B TEUEHUE HEJIEITH.

Teneps Bce roToBO JyIs onpeaeneHuss BuTaMuua. Ho mpexzae yeM mpucTynuTh K aHalu3y,
MOTPEHUPYEMCS Ha YUCTON aCKOPOMHOBOM KHCIIOTE.

Bosbmure 0,5 T anteqHol acKOpOMHOBOM KUCIIOTHI (€3 TII0K036I), pacTBopuTe ee B 500 mi
BoAbl U oTOepure 25 mn pactBopa. Jl0o0aBbTe NpPUMEPHO MOJCTaKaHAa BOJABI — TOYHOE €€
KOJIMYECTBO 3HAYEHUsI HE UMEET — M enle 2—3 MJI pacTBopa Kpaxmaia. Tenepb OCTOPOKHO, MO
KaIIsiM, MpuOaBIIsiiiTe U3 anTe4YHON MUIETKH pacTBOp Hoja, MOCTOSIHHO B30aiThIBas CONEPKUMOE
(ymobHee nmenath 5TO B KOHHYECKOW Kojbe), BHUMaTensHO cuuTaiiTe Kariu U CIeAUTe 3a I[BETOM
pactBopa. Kak ToinbKkO MO OKHUCIMT BCIO aCKOPOMHOBYIO KHCIIOTY, CJEIYIOIIasl )K€ €ro Karuis,
MIPOpEarupoBaB ¢ KpaxmMalioM, OKPACUT pacTBOP B CMHUM IBET. DTO O3HAYAET, UTO HAIlla Olepanus
— TUTPOBAaHHE — 3aKOHYCHA.

Ho xak y3HaTh, CKOJBKO MBI M3pacxojoBaiu WOAHOW HacToMku? Kaminm — He eIMHULIBI
u3MepeHus... B XxumMudeckux 1abopaTopusix €cTh clielraibHble OIOPETKU C JENEHUIMU — Cpasy B
MUJUTHIATPaX. MBI K€ BOCMONB3YEMCS IPYTHM, BIIOJIHE TOYHBIM, METOJIOM, XOTS U OoJiee TOJITUM.
C moMomIpI0 TOW K€ MUTETKH IMOCYUTAEM, CKOJIBKO Karelbh COJEPKHUTCS B alTEUYHOW CKIISHKE O
fionom (ona BMemraer o0braHO 10 muim). He myraiitech — Bes paboTa 3aliMeT HECKOJIBKO MHHYT.
3Hass o0BeM OJHOM Kaliyd, MOXXHO JOBOJBHO TOYHO OIpeNeIuTh OO0OBEM pacTBopa Hoja,
M3pacXOJ0BaHHOTO HAa THUTPOBAaHHE AaCKOPOMHOBOW KHCIOTHL. M Temeph, BOCHOIB30BABIIUCH
ypaBHEHHEM peakinuu (MpejyilaraéM BaMm HamucaTh €ro CaMOCTOSITENIBHO), MOXXHO TPOBEPHTH,
CKOJIBKO B Ta0JeTke ObUIO aCKOPOMHOBOW KHUCIOTHI. A MOXHO PEIIUTh U OOpaTHYyIO 3a1ady: 3Has
KOJINYECTBO KHUCJIOTBI, ONMPEACIUTh KOHIECHTPALMIO WOJHON HACTOMKH — JIEMCTBUTENIBHO JIU OHA
MSATUIIPOLICHTHAs ?

OTOT HECIOXHBIN CIIOCO0 aHajaM3a XMMUKHU YacTO WCIOJB3YIOT AJS ONpelesieHus Hona u



JOpyrux okuciauteneil. OH Ha3bIBaeTCs aCKOPOUHOMETPUEH.

Teneps NPUCTYNIMM K PEIICHWIO HAalIE€d OCHOBHOW 3aJaud — ONPEIEICHUIO0 KOJINYECTBA
ButamuHa C. KoHueHTpamus pacTBopa Hozma Ham u3BecTHa: 1 Mia ero 5 %-HOro pacrsopa
COOTBETCTBYET 35 MI' aCKOpOMHOBOW KHMCIOTHI (KCTaTH, IMEHHO CTOJIBKO €€ COJIEPKUTCS B OJTHOM
Jpake TIOJMBUTAMHUHOB).

Haynem ¢ anenbCMHOBOrO WM JIMMOHHOTO COKa (TOJBKO YTO BBDKATOIO WM
KOoHcepBHpoBaHHOT0). OTMepbTe 20 M coka U pa3zdaBbTe BOJOW 10 00bema mpumepHo 100 mir.
Bneiite HeMHOro pacTBOopa Kpaxmaia, a 3aTeM, Kak W paHblile, J00aBisgiiTe Mo KamisiM pacTBOp
fio/la 10 MOSBJIEHMS YCTOMYMBOIO CHHETO OKpAIlMBaHUsA, HE Mcue3awolero B teuenue 10—15 c.
[IpaBna, Temepb B pacTBOpE 3HAUMTEIHHO MEHbIIE ACKOPOMHOBOM KHCIOTHI, YEM B OIBITE C
TabJIeTKOM, M Ho/a MoWaeT Ha TUTpoBaHUE Toxe MeHble. Ecnu cogepikanue ButamMuHa C ouyeHb
Majio, MOXKET CIy4YUTbCA Tak, 4yTo moTpedyercst Bcero 1—2 kxarim HOJIHOM HACTOWKH; MPH 3TOM
Hall aHajau3 OyJeT, KOHEYHO, OYeHb MPUOIM3UTEIbHBIM. UTOOB! pe3ynbTaT Obl1 OoJiee TOYHBIM,
HaJ0 JIMOO B3SITh OYEHb MHOIO COKa, JIMOO Pa30aBUTh HOJIHYIO HACTOMKY. XUMHKU (a U BCe
JIOOUTENIM BKYCHOTO COKa) MPEANnoYTyT BTOpOM MyTh. IIpu aHammze (pyKTOBBIX COKOB YIOOHO
pa3baButh mon Bojoil B 40 pas, mpu stom mnoxyuurcs 0,125 %-ueiif pactBOp, 1 MI KOTOpOTrO
coorBercTByeT 0,875 Mr ackopOuHOBOW KucioTbl. He 3a0yabpTe TONBKO, YTO TMOBEPXHOCTHOE
HaTsDKEHHUE BOJBI OOJIbIE, YeM CIHPTa, W, CJIEeI0BATEeNIbHO, KAIUIM BOJbl 3HAYUTEILHO KpYITHEE.
3Ha4YMT, IPUAETCS 3aHOBO IMOCYUTATH 0OHEM OJTHON KaIUIu.

B mkonbHOM nabopaTopuu WM B XUMHUYECKOM KpyXkKe TpeOyeMblii pacTBOp i0oJ1a MOKHO
IIPUTOTOBUTH TOUHEE: 1 11 ero noikeH coaepxarsd 1,27 r iona. Ho pactBopumocTs fofa B BoJie IpH
KOMHAaTHOM Temmeparype o4yeHb mana (Bcero 0,3 r/im), mosTomMy B pacTBOp Mpuaercs N00aBUTH
HEMHOT0 MOoaua Kauus Wik Hoau1a HaTpHsl, B IPUCYTCTBUN KOTOPBIX PaCTBOPUMOCTD 10/1a B BOJIE
CUJIbHO Bo3pacTaeT. OJIHa U3 ATUX COJIE HEMPEMEHHO €CTh B allTEUHOM PACTBOPE Moa.

[Tpuctynum Tenepp K aHaiu3y sI0J0K. 371€Chb Mbl BCTPETUMCSI C TaKUM 3aTpyJHEHHEM: B
a010Kax coAepkKUTcS (EepMEHT acKOpOMHOKCHJA3a, B MPHUCYTCTBUU KOTOPOTO acKOpOMHOBas
KHCJIOTa OBICTPO OKUCIAETCS Ha BO3Ayxe. UTOObI 3TOro He MPOU30IILI0, aHAJU3 HAJ0 MPOBOAUTH B
KHUCJION cpenie.

TOHKMM HOXOM M3 HEPXKaBEIOLIEH CTadu BBIPEKBTE U3 IPEABAPUTEIILHO B3BEILIEHHOIO
ga010ka mpoOy B BHJE JIOMTHKA, OT KOXYpbl /10 CEpALEBHHBI C ceMmeukamu. Burtamun C
pacripesiesieH B TOJIIE s0JI0Ka HEPaBHOMEPHO, @ Mbl XOTUM cJIeNlaTh aHAJIU3 HE KaKOW-TO OJHOM
30HBI, a si0JO0Ka B LEJIOM. JTOT JIOMTHK nepeHecuTe B (paphopoByro CTynKy ¢ pa3zdaBiIeHHOM
COJISTHOM KUCIJIOTOM M TIIATEIbHO Pa3oTpuTe mecTukoM. Jlo6aBbTe pacTBOp Kpaxmasla U THUTPYHTE
cMech pa30aBIICHHBIM PacTBOPOM HoAa. Maccy mpoObl ompeenM M0 pa3sHOCTH: B3BECHUM SOJIOKO
JI0 aHaJIn3a, LIEJIMKOM, a 3aTeM elle pa3, 0e3 JIOMTHKA.

Ho Touen mmu nam cmoco6? Beap B coke ecTth He Toiabko BuTamMuH C, HO W Jpyrue
OpraHUYeCKHe BEILECTBa, KOTOPbIE TOKE MOTYT pearupoBaTh C HOAOM (XOTS M MEAJICHHEEe, YeM
ackopOuHOBasi kuciota). M Bce ke cmocod noctarouHo TodyeH. BOT kakue pe3ynbTaThl OBLIN
MIOJTyYEHBI IIPH OJHOM U3 ONPEICIICHUH.

W3 KymuIeHHBIX B anTeKe IUI0J0B HIMIIOBHUKA MPUTOTOBHIM OTBap—25 T mioxoB Ha 0,5 1
Bozbl. [lo iogHOMYy MeTony coaepxkaHue ButamuHa C, B pacueTe Ha CyxHe IIJIOJIbl, COCTaBUio 3,8
% (1o cTIpaBOYHBIM JIaHHBIM, B CyXOM BEIIECTBE IJIOI0B UIMIMOBHUKA cofepkutcs 4,5 % BUTaMUHA
C), B cBexxeBbDKaTOM coOKe ameibcuHa okazanoch 0,05% BuTamMuHa, a B KOHCEPBHMPOBAHHOM—
0,075% (mmo cnpaBounbM nanHbIM,—(0,04%). Eciit ygecTs, 94TO B pa3nuvHbBIX MJI0/1aX JaXKe OJTHOTO
CopTa coJiepXKaHWe BUTAMUHOB, KaK MPAaBUJIO, KOJEOIEeTCs, TO CIeNyeT MPU3HATh, YTO METOJ JAeT
JIOCTATOYHO TIOJIHOE MPEJCTaBIEHUE O cojiepkaHnu ButamuHa C.

Wtak, Bl Hay4MJIHCh OBICTPO M JOBOJIBHO TOYHO OIPENENATh ACKOPOMHOBYIO KHCIOTY.
Tenepp mepes BaMH OTKPBIBAETCSI OTPOMHOE T0JI€ AESITEIbHOCTH. MOXXHO HCCIEeI0BaTh CaMble
pasHble GPYKTHI U SAroJbl (COK KOTOPBIX HE OKpAIIIEH caM 10 cede B KpPAaCHbIH 1IBET); MOXKHO Y3HATh,
3aBHCHUT JIM COJIep)KaHHE BUTAaMHUHA OT copTa. [loMHHUTE TOJIBKO, YTO pacCTBOpPEHHAs: aCKOpPOMHOBAs
KHCJIOTA Ha BO3/1yX€ OKUCIISIETCS, OMBITHI HAJ0 IPOBOAUTE CO CBEKEBBDKATHIM COKOM.

Bot Heckonbko Tem IS uccienoBanuii. Haliaure comepxanue acKOpOMHOBOM KHCIIOTHI B



TOJIKO YTO COpPBAHHBIX IJIOJIaX U B TEX, YTO XPAaHWUJIUCh HENEN0, Mecsl, noaroaa. Muorna
TOBOPAT, YTO JKEJIE3HBIM HOXKOM HEJBb3sl pe3aTh (QPyKThHI — OT 3TOoro ButamuH C paspymiaercs.
[TpoBepwTe, Tak U 3TO, MOAEPKAB COK B kene3Hou mocyne. (Keratu, ecnu Bel Oyere cpaBHUBATH
COJIep)KaHNE BUTAMUHA B CBEKEM COKE M B KOHCEPBHPOBAHHOM, TO YUTHUTE, YTO MOCIICTHUNA MOXKET
COJIepKaTh CIEIUMANTbHO T00aBIECHHYIO acKOPOMHOBYIO KHCIOTY.) Hakoneml, mpocneaute, Kak
MEHseTCs coepxanue BuTamuHa C B COKE MPHU €r0 HArPEBaHUH U CAMH CJEIANTe U3 DTHX OIBITOB
BBIBO/IBI.
MMHJIAJIb — I'OPBKUI U CJIAIKUIA

Munaanb, KOTOPBIA yMOTPeONSIOT B MHIY, 0ObIYHO ObIBaeT crnaakuM. Ho BcTpedaercs u
TOPbKUN MUHJANb, OMU3KUN POJCTBEHHHUK CIIAJKOTO — WX TUIOABI IO BHUIY NPAKTHYECCKU
HeoTIMUUMBIL. [TpocTo Tak, Kak opex, TOpbKUH MUHJIAIb HE MOTPHI3ElIb, HO U OH 3ps HE MPOMaiaeT.
Bo-miepBbIX, U3 HEro Moay4yaroT Macio, MPUMEHIEMOe B MEJUIIMHE, 1, BO-BTOPHIX, UCTIOJIB3YIOT KaK
n00aBKy B MUIIEBOW MPOMBIIIJICHHOCTH, J1a U TPU JOMAITHEH TOTOBKE: Yy TOPHKOTO MHUHIAJSA
ropaszio cuibHee apoMar. ToT caMblil apoMat, KOTOPBIN U HAa3bIBAIOT MUHAAIBHBIM.

OTAMuuTh TOPHKUKA MHHJATL OT CJIAJKOIO MOXHO B Ty K€ CEKYHIYy, KakK pas3rpbl3ellb
saapbiko. Ho MbI mmonbITaeMcsi HAUTH M XUMUYECKHe paznuunsi. He 1 aHanmuTUYecKux nenen —
OTIBIT, TOKATYH, CIMIIKOM CJIOXKEH, YTOOBl MPUMEHSTh €ro KaXIbld pa3 A pacro3HABaHHS
MUHJAJS, a U1 TOTr0, YTOOBI pa300paThbcs B HEKOTOPHIX JHOOOMBITHBIX MOAPOOHOCTAX W3 JKU3HU
PO30LIBETHBIX, MO0 K ATOMY CEMEHUCTBY U MPUHAIC)KUT MUH/IATTb.

Utak, ombiT. O4HCTHTE HECKOJBKO 3EPHBIMICK MUHIANS, CHUMHUTE C CEMSH TUIOTHYIO
000JIOUKY U XOpOIIEHBKO PACTONIKHTE UX, 100aBuB 5—10 mn Boabl. [lomydeHHYIO >KHUIKOCTH
npogmibTpyiiTe, ordepute okosio 10 kamens QuibTpaTa W CMEMIalTe ¢ HECKOJBKUMHU KaIUISIMHU
pa3basinenHoro (mpubnusurenbHo 10 %-HOro) pactBopa enkoro Hatpa. Peakums cMecu AOKHA
OBITh MIEIOYHOW, TMOATOMY J00aBJISITE pacTBOp IEIOYM [0 TE€X IMOp, TMOKAa HE TMOSBUTCS
YCTOHYHMBOE OKpalIMBaHUE C pacTBOpoM (peHondranenHa. MoKHO UCMOIB30BATh TSl OTOUW e U
CaMOJEIIbHBIN MHIUKATOP.

Crnenyromas omnepauusi: J100aBbTe KaIullo pacTBopa jkeiesHoro kymopoca FeSO,*7H,0,
HarpeuTe cCMech N0 KHUNEHUs, MpopuiIbTpyHTe W TpuOaBbTe K (DHIBTpATy HECKOIBKO Kameilb
COJITHOW KHCNOTHI. Temepb peakius cMecH JO0JDKHA ObITh KHCIOW (BHOBB MpoBenuTe mpody ¢
uHauKatopoM). U mocnenHee Baiie IeHCTBHE: KalTHUTE OJHY KallUIIO pacTBOpa XJIOpHIa Keje3a
FeCl;. Bor Tenepb cTaHeT SICHO, YTO y Bac 3a MHHJaNb. Eciii OH OBLI CIAKUM, TO HHYEro HE
npomsoiiner. Ho ecam oH ropbkuid, TO mociie JA00aBIEHUS XJIOpHUJIA JKelie3a MTHOBEHHO BBIMAJIET
KpPacCHUBBIM CHHUH 0CaJI0K, 3TO — OepIMHCKAas J1a3ypb, BemecTBO cocTaBa Fes Fe(CN)g]s.

['opbkuii MUHIATB, JABIIWM KPACHBYIO LIBETHYIO PEAKIUIO, COAEPKUT CIOKHOE BEIIECTBO,
KOTOpPOE€ Ha3bIBAETCs aMHUTAalIuHOM. U B 3TOM ke MUHZANE ecTh (PepMEHT IIIMKO3HU/1a3a, KOTOPHIHA
Croco0OeH paszjaratb aMHTJaIMH B TPUCYTCTBUM BOJBI Ha OoJjiee TpocThie BemiecTBa. llocrme
CIIOHOW IIETIOYKH TMPEBPAIIEHUI, KOTOPYIO MBI TPOCTOTHI pPaad OMyCTUM, OOpaszyeTcs
depponmanun Hatpusi Nas[Fe(CN)s]. IMeHHO OH ¢ mocieaHed Karied XJIopuaa jkeie3a U JaeT
TaKoe SIPKO€ OKpaIINBaHUE.

Ho otyero ke ciankuii MUHAaNb HE JacT Takou peakiuu? B Hem HeT amurganuna. Ho
(dbepMeHT TIMKO3Ua3a €CTh, U ’TUM MOXHO BOCTIOJIB30BATHCS TSl €111 OJTHOTO OIBITA.

l'oppkuii MUHAQIP 3aMEHUM Ha JTOT pa3 CIWBOBBIMHU, NMEPCHUKOBBIMHU IIJITM BUITHEBBIMU
KOCTOYKaMU: U CIIMBA, U MEPCUK, U BUILIHA — TOXE M3 CEMEICTBA PO30OLBETHHIX, Y HUX HEMAJIO
obmiero ¢ MuHAAIEM. B TOM uncie — aMurganH B ceMeHax,

W3Bneknute ceMeHa M3 3€pHBIIIEK (HO TOJIBKO HE IMOJBEPraBIIMXCS HArpeBy — 3TO HE
JIOJDKHBI OBITh KOCTOUKH M3 KOMITOTa WJIM BapEHBS; U3 3aMOPOKEHHBIX TIJIOJIOB WIIH U3 CBEKHX —
nokanyicra). CMmemaiTe UX MOMOJaM CO CIAJKUM MHUHIAeM, H00aBbTe BOMY, MPOQHUILTpYyiTE
KUIKOCTh M TMPOJIOJDKANTE OMBIT, KaK ¢ TOPhKUM MHuHJaideM. Kak TOIBKO BBl J100aBUTE B KOHIIE
MIOCTIETHIOI0 KaILTI0 pacTBOpa XJIOpU/A jKeJie3a, BHOBb 00pazyeTcsi CHHsIsSI OepIMHCKas JTa3yph.

AMUTIAQTH B 9TOM ONBITE — W3 KOCTOYEK BUIIHHU, NTEPCUKA WU CIIMBBI, a pa3pyIIaronnuii
ero (epMeHT — M3 CIAAKOTr0 MHUHIAANSA. BOT Tak, ¢ MOMOMIBIO Pa3HBIX TUIOAOB, MBI MOJYYUIIH,
HaKOHeIl, TOT e 3PQEKT, UTO U C TOPbKUM MHUHJIAJTIEM.



[TomyTHO—BakHOE 3aMeuaHHe. Bpauun He COBETYIOT XpaHUTh CIUIIKOM JOJTO JOMAITHHE
3aroTOBKH U3 BUIIIHU N CJIMBBI, €CJIIX OHHU HE ObLIH CBApcCHBI. Bcsg omacHOCTE — B KOCTOYKAX. HpI/I
MPEBpAICHUSIX aMHUTJAIMHA MOTYT 00pa30BaThCs M BPEAHBIE ISl 3I0POBbs BEIIECTBA, XOTS IS
ATOrO TpeOyeTcs 0AT0e BpeMs (CBEKHE KOCTOUKH O€30TacHbI).

Teneps, pa3oOpaBIINCh YTO K YEMY, Bbl MOXETE CMENO JaBaTh COBETHI. [lepBbIi U3 HHX:
XOTd 9TO U XJIOIIOTHO, JTYUIIE JI CIIOKOMCTBUSI YAAIATb U3 IJIIOA0B KOCTOYKH. 4! BTOpOﬁZ KOMITOTBI
U BapeHbsl Bpella HE MPHUHECYT Jake ¢ KOCTOYKaMH, OTOMY YTO MPHU HATPEBAHHH Pa3pyIIAIOTCS
q)epMeHTBI, KOTOPBIC pasjiararoT aMurjajindH. Ecmu XOTUTE, MOCTAaBbTC ONBIT C BapC€HBIMU
3epHBIIIKAMI—HHUKAKOW OKPACKU HE TIOSBUTCA.
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[MPUSATHOE C I1OJIE3HbIM

XHWMHUYECKUE OMNBITHI MOXKHO CTaBUTh C PA3HBIMU LIEISAMMU:
YTOOBI YIOBJIETBOPUTH JHOOOMBITCTBO, MPUITHO U Pa3yMHO 3aHSThH
JIOCYT, IIPOBEPUTH HA MTPAKTHKE TO, YTO U3BECTHO 110 KHUTaM. A elle
B pe3yibTaTe XUMHUYECKHUX TMpEBpAIlCHUH MOXKHO TMOJYyYUTh
IIOJIE3HbIE — JUIS Bac, A JOMa, JUIsl IKOJbl — BEIIECTBA WIIU
cMecH BemecTB. [[pryem Bbl NPUTOTOBUTE UX CBOMMU pykamu! ITo
MOTYT OBITh caMoOJeNbHBbIE KpacKd, WM KpacuBbI (Cyry0o
XUMHUYECKHI1) HOBOTOJJHUI MOAAPOK, MIIM 3HAYOK, KOTOPOTO HHU Y KOTO HET...

MHorue onbIThl U3 TOrO pasjena (Kak, BIPOYEM, U U3 MOCIEIYIOIINX) JIy4lle CTaBUTh B
XUMHUYECKOM KpyKke. Bo-nepBbix, coob1ua npustHee padboTatsb. Bo-BTOPbIX, MOKHO clIeNaTh HEYTO
MoJIe3HOE JUI IIKOJIBI WK KiyOa. M HakoHen, eciiu BO3HUKHYT 3aTPYIHEHUS — C MOCTaHOBKOM
OTbITa, C MOCYIOM WM C peaKTHUBAMHU,— TO IPEOAOJ]ETh X ropa3fo MpOIIe B KPYXKKe, HEKEIH
JoMa.

HauneMm ¢ kpacok — MacisHBIX U aKBapeIbHBIX.
MACIJIAHBIE KPACKH

Beskas MmacnsiHass Kpacka—aTO cMech ONH(BI ¢ MUTMEHTaMH, T. €. C KpacsAIMMHU
BemecTBaMu. Kak WX TMPUTOTOBHUTH CaMOCTOSITENILHO, OyJIeT paccKa3aHo naajblie, a ceddac
3aiiMeMCsl OCHOBOM MAaCIISTHON Kpacku — OJu(Oi.

Pazymeercs, onudy (kak ¥ HEKOTOpbIE MUTMEHTHI) MOXKHO KYyNUTh B MarasuHe. Ho mms
IOHOTO XMMHKa TaKoe pelleHue ObUIO Obl CIMIIKOM HEMHTEPECHBIM. ECIU yX CTaBUTH OIBITHI, TO
HA/0 U ONudy NPUTOTOBUTH CAMOCTOSTENbHO. OIHAKO MpEXAe HaJo0 YSICHUTH, YTO OHAa COOOIi
MIPEJICTaBIISIET.

HarypanbHyto onugy TOTOBAT Ha pacTUTENBHBIX Maciax. TakuX Macell MHOXKECTBO;
HEKOTOPBIE U3 HUX CHOCOOHBI BBICHIXaTh HA BO3AYyX€ (JbHSHOE, KOHOIUISIHOE). J[pyrue BBICHIXAIOT
JIMILb OTYACTH, U TO3TOMY Ha3bIBAIOTCS MOJIYBBICHIXAIOIUMU (HAIPUMED, MOICOJIHEYHOE Maciio). A
HEKOTOpBIE MacJia He BBICHIXaI0T BOBCE—OJIMBKOBOE U3 OJINBOK, KACTOPOBOE U3 KIICHICBUHBI.

Ho 4TO 3HAYUT CIIOBO «BBICHIXAIOT) NOPUMCHUTCIILHO K MmaciaMm? B Hux Hetr PacCTBOPUTCIIA, U
BBICBHIXaTh BpoJie Obl HeueMy. Tak OHO U eCTh, BHICBIXaHHE — TEPMHH XOTS U YCTOSIBILIUICS, HO HE
coBceM TouHbIM. Ha camom ACJIC Macjia MOJIUMCPU3YIOTCA, UX MOJICKYJIbI CBA3BIBAIOTCA MCKIY
co0oii, 00pasyst TBEpAbIi HEPACTBOPUMBIN U HEIUIaBKUH monumep. Ho 11st 3Toro Hy»KHO BEIIECTBO,
KOTOpPOC CHINJIO 6I>I BOCANHO OTHOCHUTCIBHO HG60JII>H_II/I€ MOJICKYJIBI Macjia. 9t0 BCIICCTBO—
KHUCJIOpPOJl BO3AyXa. BOT mouemy miieHka MaclisiHOM KpacKu, HAaHECEHHOH Ha HM3Jeline, BBIChIXaeT
ObICTpO. A Maclio, ocTaBiieecs B OaHKe, 3arycTeBaeT JIMIIL C IMOBEPXHOCTH: TOJIBKO OHA H
COIPHUKACAETCS C BO3AYXOM.

Ho nmaxxe BBICBIXarOIIME Macaa caMy 10 ce0e pearupyroT ¢ KHCIOPOJIOM OUY€Hb MEJICHHO, U
HaM IPUIUIOCH OBbI )KJIaTh OYEHb JOJT0, NMOKa Kpacka mepecTaHeT maykath. OQHAKO ATy peakiuio
MO>KHO 3HAYUTEIHHO YCKOPHUTH, €CII JO0ABUTH K MAcCly HEMHOTO KaTaau3aTopa, Te KaTaau3aTopsl,
KOTOpBIE€ YCKOPSIOT BBICBIXaHHE MACISHOM IJICHKH, Ha3bIBalOT CUKKaTuBaMu. OObruHas onuda —
3TO CMECh Maciia (B MOCJIeIHEE BpeMs — BCE Yallle CHHTETUYECKOT0) C CUKKaTHBOM.



Wtak, 4T00BI MIPUTOTOBUTH OJH(]Y, HAO CMELIaTh BBICHIXAIOIIEE MAClIO C CUKKAaTHBOM. Ero
TaK)K€ MOKHO KyNIUTh B MarasuHe, HO He Jydllle J1 Oy/leT MPUTrOTOBUTh CUKKAaTHB CAMOCTOSITEIIbHO
Y Ha OIBITE IPOBEPUTH €r0 JeicTBHE?

MHorue CUKKaTUBBI — 3TO COJIM OPTaHMYECKHUX KUCIOT. Bbl MOXeTe MPUTOTOBUTH TAKYIO
COJIb, JIOCTAaTOYHO H3BECTHYIO — IUIABJICHBIM pE3MHAT; pE3MHAaTaMU HAa3bIBAIOT COJIM KHUCIIOT,
BXOJISIIIIMX B COCTaB KaHU(OJIH.

B ¢dapdopoBoii mocyne (a ecnu ee HeT, TO B MeTaNIMUECKOil) Harpeiire okomo 50 r
kaHugomu. Temmneparypa nomxHa ObITh mnpuMmepHo 220—250 °C, xanudonp npu Takoi
TeMIIepaType paciiaBuTcs. B 3TOT pacriuiaB HeOOIbIIMMHU MOPIUSIMU NMPU Pa3MELIMBAHUN BBEIUTE
(C OCTOpPOXXHOCTBIO, HE JOTparuBasch pykamu) 5 T HerameHou uszBectd CaO. B pesymbraTe
peaKuy MOJTYYUTCS PE3UHAT KaJbIIMSL.

Ecnmu BmecTo m3Bectu B3sITh 15 T Tiera (okcuma cBuHma PbO), pacreproro B macty ¢
JBHSHBIM MaclIoM, U J00aBISATh €ro HeOOJBIIMMHU TMOPLUUIMHU, TO 00pa3yercst APYroil CUKKaTHB—
pe3uHaT cBHUHLA. [JIeT MOXHO MOMY4YUTh U3 MOPOUIKA CBHHIIA, CMEIIAHHOIO C HAaTPUEBOM WIIU
KaJIMeBOll cenuTpoil (3T0 pacmpocTpaHeHHble ynoOpenus). Ilpum HarpeBanum cmecu oOpasyercs
okcuja cBuHUa PbO xenToro mBera, Tak YTO O XOJAE PEAKUUM MOXKHO CYAUTHh 10 HU3MEHEHHIO
okpacku. Korga oHa cTaHeT HOCTaTOYHO MHTEHCHBHOMW, IPEKPATUTE HArpeB, OXJIAIUTE CMECh U
oOpaboTaiite ee Bomoi. PacTBOpUMBIH NPOAYKTH peaklUUd MEperayT B pacTBOp, a IpHU
BCTPSIXUBAHUU JIETKUI TJIET OTAEIUTCS OT TSKEIOrO CBUHIIA, HE BCTYNHMBILErO B PEAKIUIO,— OH
ocsiieT Ha 1HO. TakuM 00pazoMm, HAlO CIUTh B3MYYEHHYIO HEMPO3PauHyI0 KHAKOCTh C OCaJKa,
IpoUIBTPOBATh U BBICYLIIUTH — TJIET TOTOB.

Cmecp kanudonn ¢ CaO wiau PbO Hago HarpeBarh 10 TeX MOp, MOKa HE MOIY4YHUTCS
olHOpoaHas Macca. Ee xamim momemanTe BpeMs OT BPEMEHM Ha YHMCTOE CTEKJIO, U KaK TOJBKO
KaIljIsl OKa)KeTCsl PO3pavyHoil, HarpeB MOKHO IPEKPATUTh.

Eme onvH oueHb paclpOCTpaHEHHBIM CUKKaTUB — OKcHJ Mapranina MnO,. ITomyuuts ero
MOHO npocTo. [IpuroroBeTe nBa pactBopa — cynbduta HaTpus Na,SO; U mepMaHranara Kajaus
KMnO, (mapranuosku). Korga Bbl cMenaere 3Tu pacTBOPBI, B 0CAJOK BbINAAET YEPHBII NOPOLIOK.
OT0 1 ecTh UCKOMBIN oKcu. OTOUIBTPYHTE €ro U BHICYIIUTE Ha BO3/lyXe 0e3 MoorpeBa.

Kakoil Obl CHKKAaTUB Bbl HM NMPUTOTOBMIIM, JalibHEHIINEe NeHCTBUA OYIyT OJUHAKOBBIMH.
Job6aBpTe cukkatuB B Harperoe a0 150—200 °C npHSHOE WM KOHOIUITHOE Macio — o00a
BbIchbIXatomue. ONbIT yaaeTcs jydine, ecau Macio padunupoBanHoe. Ha 100 uacteit macna
BO3bMUTE 3—35 4acTel CHKKaTWBa M pa3MElIadTe CMECh 1O IOJHOTO €ro pacTBOpPeHHs. Brl
npurotoBuin onudy. Jlaiite el OCTHITh U MPOBEPHTE IEHCTBHE CUKKATHBA.

Hanecurte onudy TOHKMM clI0eM Ha CTEKJIO WJIM METaJl, pIOM HaHECUTE TaKYIO K€ TUICHKY
YUCTOr0 Macia, 0e3 Karamuzaropa. Bbl Jlerko OOHapyXWTe, HACKOJIBKO CHUKKATUB YCKOpSIET
BbIChIXaHHE Macia. Eciiy BbI IPUTOTOBMIIM HECKOJIBKO CUKKATUBOB, CPABHUTE UX aKTUBHOCTD.

YroOBl MOJYYUTh MACISHYIO KpacKy, oiudy Hajlo CMeIaTh ¢ MUTMEHTOM, TOTOBBIM WIIH
camoJienbHbIM. MMmeiiTe B BuAy, 4TO MUTMEHT JOJDKEH OBITh BBICYLIEH Kak CIeAyeT, pacTepT U
IIPOCESIH YEpPE3 CaMO€ MEJKOE CUTO, KaKO€ Bbl CMOXKETE€ HAWTH, WIM YEPE3 MAPIIO, CIOKEHHYIO
BJIBOE.

K TakoMy MenkoMy MOpOIIKY a00aBisiiTe Mo KarwisiM oyudy, Kaxabli pa3 pazMelnBas U
pactupas ee, Ioka He MOJy4yuTCs rycTas OJHOpPOJIHAsl Macca, HalloMUHaromas Kamry. Pazorpute ee
TIIATEJIBHO €le pa3 W pa30aBbTe BCe TOM ke OJMQOH, YTOOBI OHA MPHHSIA T'YCTOTY OOBIYHOM
MaJsipHOM Kpacku. Bo3MOXkHO, Balla Kpacka OKaXXeTCsl MpO3payHOM, a 3TO Jajieko He Bcerja
xenaTeabHo. YToOBl M30ekaTh MPO3pavyHOCTH (KaK TOBOPSAT CIEHUAMCTHI, YTOOBI Kpacka Oblia
YKPBIBUCTOM), 100aBbTe K Macily KakoW-HMOyap Oenblii nurmeHT. OH HE TOBIUSET Ha
OKOHYATEJIbHBIHN IIBET KPACKH, HO JIMIIUT €€ MPO3PAYHOCTH.

Jaxe ecnu Bbl Bce Oyjaere JenaTh aKKypaTHO, MOJy4YE€HHas MacisHas Kpacka BCE paBHO
Oynert, noxxanyil, 4yThb-uyTh XYK€, YeM M3 MarasuHa. 3aT0—CBOMMHU PyKaMH.

[MUT'MEHTBI

[TurMeHTHl elle HECKOJbKO JECATWIICTHH Ha3aJ Ha3blBad OOBIYHO MHUHEpaIbHBIMU

KpacKaMu, IOJYepKHBasi MX IPOUCXOXKIACHHE: MHOTHE MPHUPOJHbIE MUTMEHTHI MOJydYalH



U3MEJIbYCHUEM OKpAallleHHBIX MUHepaynoB. M ceifuac mocTymaroT MOpor Tak ke, OCOOEHHO €CciH
HaJI0 MIPUTOTOBUTH PKHE, COUHBIE, CTOMKNE KpacKku i kuBonucu. Ho ropasao yaiie B Halu AHU
UCIIOJB3YIOT CUHTETUYECKUE NMUTMEHThl — BCEBO3MOJKHBIE OKCUIBI U cOMM MeTauioB. Ecim ke
MUTMEHTHl HMMEIOT OpPraHUYECKYI0 MPUPOJY, TO HMX Yalle Ha3bIBAlOT KPACUTEISIMU; MOXKalyi,
rJIaBHas 00JIaCTh WX MPUMEHEHHS — OKpAIllMBaHUE TKaHEH.

3aiiMeMcs IPUTrOTOBJIEHUEM MHHEPAIbHBIX MMTMEHTOB pPa3HbIX 11BeTOB. HauneMm c 6emoro.

B ponu GenbIX MUIMEHTOB OOBIYHO BBICTYNAIOT COEIMHEHMS CBHUHIA, LIMHKA M THTaHA!
MOCNIEAHUE ISl CaMOCTOSITENIbHOTO H3TOTOBJIEHMS HaMMEHee IOCTYMHBI. A Jy4YIIMH HCTOYHMK
CBUHIIA B JIOMAalIHEH J1aOOpaTOpUM — 3TO CBUHIIOBAs NMpuMouka, 20%-HbIii pacTBOp OCHOBHOTO
aleTata CBHMHIIA, C KOTOPHIM BaM YyXe JOBOAMWIOCH paboraTh. Tak Kak CBUHIIOBBIE Oenuia
NpPEeCTaBISIOT co00i ocHOBHOHM kapOonaT cBuHLIa Pb(OH),CO;, To st MX TOJXy4eHUs Halo
IpornyckaTh 4epe3 pacTBOp aierata (T. €. uepe3 MPUMOYKY) AMOKCUZ yrieponaa. CBUHIIOBBIE
Oenuia MpU 3TOM BBIMALYT B ocafok. OtduibTpyiiTe ero, mpomoiiTe Boaoil M BeicymuTe. B
bunpTpaTe OCTaHETCS pacTBOp amerara cBuHIA. Crapaiitech paboTaTh Tak, YTOOBI COCTMHECHHS
CBHUHIIA HE MONAJAIN Ha PyKH U JIMLO, U HU B KOEM ciiydae — B poT. KpackaMu, IpUroTOBIEHHBIMU
Ha OCHOBE TaKHUX COEJMHEHUH (B TOM YHCIIE U CO CBUHIOBBIM CUKKATHBOM) 3ampeniaeTcs KpacuTh
NoCyy U J1t00bIe PEMETHI, KOTOPbIE CONPUKACAIOTCS C MUIIEH.

[{nHKOBBIE KpacKH, K KOTOPhIM MBI C€HYac MepeiieM, TOKE€ HE MNpeaHa3HAYEHBI IS
OKpAaIllMBaHUSl TIOCY[bl; BCE MPEIYyNpekKACHUs 00 OCTOPOXKHOCTH, TOJIBKO 4YTO CJeJIaHHbIE,
OTHOCSITCSI 1 K HUM.

HcXonHBIM BEIIECTBOM JUIS IIMHKOBBIX NMUTMEHTOB OyAeT CIyXHThb XJopul nuHka ZnCl,.
PacTBop ero MOXXHO MOJIy4HUTbh, OMYCTUB B COJISIHYIO KHCJIOTY HEMHOTO IIMHKA, HE0OsS3aTeNbHO
rpaHyjMpoBaHHoro. ['oguTcs, HanmpuMep, CTakKaHYMK OT CTapoil OaTapeiiku — OH clieslaH U3 MOYTH
yucToro nuHka. K mojgyyeHHOMY pacTBOpPY OCTOPOXKHO, MO KarulsiM, J00aBisiiTe pacTBOp
ctupaibHO coapl. CHayanma OH HeHTpanu3yeT HU30BITOK KHCIOTHI (BBl 3aMETHTE 3TO IO
BCIICHHBAHUIO), a TIOTOM BCTYIHUT B PEAKIMIO C XJIOPHJAOM ITMHKA, oOpasyercsi kapoonat ZnCOs.
Ero Hano oT¢uibTpoBaTh, IPOMBITH BOJIOW U MPOKAIUTH NpH TeMnepaType He Hike 280 °C. Beoiie
ATOM TemrepaTyphl KapOOHAT IIMHKA pa3yiaraetcs Ha 6enblil okcu nuHka ZnO u CO..

Ecte eme onuH Oenblii LMHKOBBIK NHIMEHT — cynbpua muHka ZnS. s ero
MIPUTOTOBJIEHMS HAJlO0 TOJY4YUTh CHauyana cynbdun Hatpus Na,S. [Ipoine Bcero mocTynurth Tak:
CHJIBHO Harpetb cynbpuT Hatpus Na,SO; (eme pa3 HaIOMMHAaEM — 3TO BELIECTBO NMPOJAIOT B
¢dboTomarasmHax), Torma oopasyroTcs nBa BemectBa — cyibdar Na,SOs u cynshun Na,S. Ham
TpeOyeTcst TOJIBKO BTOpOe BemiecTBO. CMech Mocie OXJIaKIeHUs pacCTBOPUTE B BOJE U JOOABIISHTE
MOHEMHOTY pacTBOp XJIOpUAAa LMHKA, MOJIYYEHHE KOTOPOTO0 OMHCAHO B MPEABLAYIIEM OIIBITE.
N36eraiite u30bITKa KHUCIOTHL: oOpasyrommuiics cynbuny B Hell pactBopsierca. [locne
¢GunbTpoBaHMS U BBICYIIMBAHMS BBl TOJYYUTE HEPACTBOPUMBIA Cyiabpua Oenoro ImBera —
MOPOILIOK ZnS.

Ilepeiinem K 1BETHBIM NHUrMeHTaM. llomydnM cHavana CUHE-3€JIEHYH0 Spb-MEISHKY —
CMECh OCHOBHBIX alleTaTOB MEJIH.

K pactBopy MemHoro kymopoca a00aBbTe PacTBOp COJbI, M1 B OCAJOK BbINAJET OCHOBHOU
kapooHaT Meau Cu,(OH),CO;. OTdunbTpyiiTe €ro, 1 OCTOPOKHO, MO KarlisiM, 100aBbTe YKCYCHYIO
ACCEHIIMIO JI0 TIOJTHOTO PACTBOPEHUS Ocaj/iKa. YIapbTe pacTBOpP Ha HEOONBIIOM OTHE TOYTH J10CyXa,
HE JIOMyCKasi CUJIBHOTO IMeperpeBa M pa3OpbI3rMBaHUS KUAKOCTH, a 3aTeM oxJaauTe. Brimapiue
CUHE-3€JIeHbIe KPUCTAJJIBI OTPUIBTPYNUTE U BBICYIIUTE MEX]Y TUCTAMH (PUIBTPOBAIbLHONU OyMaru.

B kpyXxKke Takoi OMNBIT JIy4llle CTaBUTh IOJ TATOH, a JoMa He 3a0ynbTe MOCHe OMbITa Kak
clielyeT MPOBETPUTh KOMHATY, YTOOBI HCYE3 3amax yKcyca.

[Tepeiinem k murMeHTam Ha OCHOBe okcuja sxene3a Fe,Os. Cypuk, Mmymus, oxpa, ym0Opa,
KOJIXOTap, BEHELMaHCKasl KpacHasl, aHTJIMICKash KpacHas—BOT JIaJIeKO HE IMOJIHBIM NMepeyeHb TaKux
NUTMEHTOB. B 3aBHCHMOCTH OT cr1oco6a MosyuyeHHs y Kpacku MOTYT OBITh pa3InYHble OTTEHKH, OT
KpPacHOI0 0 KOPUYHEBOT'O, a MPU CUJILHOM HarpeBaHUU OKCHUJ JKeje3a YepHeeT.

OTO BEUIECTBO JIETKO MOJYYUTh MpOKaJIMBaHUEM kene3Horo kymopoca FeSO4*7H,O
(cemuBOAHBIN CcynbdaT xkene3a). bepure HeOoMbIINE MOPIMKU KyTIOpOca, TOTJAa Pa3ioKeHUEe MOUIET



obicTpee. HaxanmuBaiitTe Kymopoc 10 TeX MOp, MOKAa OH M3 3€JIEHOr0 He cTaHeT 4epHbIM. [lpu
OXJIAKJICHUH TTOJTYYUTCS KpacHbIl okcug Fe,0s.

Ecnu He ynacTcst KynmuTh TOTOBBIN KeNE3HBIN KyNopoc (a ero mpoJaloT B XO3SHCTBEHHBIX
MarasuHax), TO CynbdaT jKejie3a HeTPYJIHO MPUTOTOBUTH W3 00Jiee PacpOCTPAHEHHOTO METHOTO
KYIIOpOCa; OIyCTHTE B €r0 PacTBOP JKEJIE3HbIE ONUIKH, HACTPOTaHHbIE HAIIMJIBHUKOM M IIPOMBITHIE
B OeH3uHe. Kak To/bKO roiay0oii pacTBOp CTaHET 3€JIE€HBIM, CIEUTE ero ¢ ocajka, npouibTpynTe u
ynapeTe Aocyxa. Bbl MOayduTe HE UYMCTBIA JKENE3HBIH KyIOpOC, MOTOMY 4YTO KEJIE30 YaCTUYHO
OKHUCJIUTCSL KUCJIOPOJIOM BO3/1yXa, OJTHAKO Ha PE3yJbTaT OIbITA 3TO HE TOBIIUSET.

Kopuunessiii ruapoxcun xeneza Fe(OH); Bbl monyunTe U3 pacTBOpa »KeJIe3HOro Kyrnopoca,
B KOTOpBI 100aBJIeH pacTBOP €IKOr0 HaTpa, MPUTOTOBJIECHHOTO W3 CTUPAJIbHOM COJBI U ralieHou
U3BECTH, Kak ObLJIO omucaHo B rinaBe «OioBo M cBUHel». PaboTas c moObIMH IIeouaMH, He
3a0bpIBaliTe 00 ocTopokHOcTH! B pesynbrare peakiuu B OCAJOK BBIMAACT THIPOKCHI XKeye3a
Fe(OH),. o Ttpebyemoro nHam ruapokcuaa Fe(OH); OH nerko OKHCHSETCS TEPOKCHUIOM
(IepeKnchI0) BOAOPOJA, a €CIIM BpeMsl TEPIIUT, TO MPOCTO KUCIOPOAOM BO3JyXa MpPHU XPaHEHUU B
OTKpBHITON CKJIsSIHKE. OcaZJoK KOPUYHEBOTO LIBETa OTAEJINUTE M BBICYIIMTE IIPU KOMHATHOMN
TeMmeparype.

[Iupoko M3BECTHBIH CHMHUN MHUIMEHT Ha OCHOBE jKejie3a — OepyinHCKas Jazypb. s ee
IPUTOTOBJICHHUSI HYXKHA COJIb TPEXBAJIEHTHOro kene3a. BoT kak ee MOXHO TONYy4HTh:
CBEXEOCAXKICHHBIN THIPOKCH] JKelle3a, MPUTOTOBIEHHBI B NPEABIAYIIEM OIIBITE, PaCTBOPUTE B
COJITHOM KHUCJIOTE (MOXHO B pa30aBIIEHHOM, alnTeYHOM) WM, YTO HECKOJBKO XYXKe, B YKCYCHOU
ACCEHIMH, U CMEIIaiiTe ¢ pacTBOpPOM ¢eppolraHna Kaaus (1Mo Ha3BaHHEM XeJITOW KPOBSIHOM
COJIM 3TO BEIECTBO MPOJIAIOT B (hoToMarasmHax). MrHOBeHHO 00pa3yeTcsi CHHHI 0CaI0oK 3HAKOMOM
BaM OepnuHckoit nazypu: Fes Fe(CN)gls. OTa peakuus oueHb YyBCTBUTENbHA, €€ YAaCTO HCIIOIB3YIOT
JUTsl OOHApY>KEHUsSI B PACTBOPE MOHOB TPEXBAJICHTHOTI'O JKeJle3a.

Kentelii okcuj CBHHIIA — TIJIET, HA OCHOBE KOTOPOI'O Bbl I'OTOBWJIM CHUKKATHUB, MOKHO
BBOJUTh B KpPacKy M KaK IUTMEHT. A 4YTOOBl MOJYYUTh SIPKO-KpPAcHBI CBHUHIOBBIA CYpUK,
CMelaHHbIi okcull cBuHLA Pb;Os, 10CcTaTOYHO HarpeTh Ha BO3JyXE paHee MPUIOTOBJICHHBIHN IJIET.
ToHKOCTB, OJTHAKO, B TOM, YTO PEaKIUs OKHCICHUS oOpaTtuma, u mpu Ttemriepatype Boie 500 °C
CYpUK BHOBb IIpeBpallacTcs B IVIET. 3HAYUT, Hy)KHa Temmeparypa Heckoipko Hmke 500 °C, Ho
HEHAMHOTO, WHA4Ye peakius BooOme He moiaer. Bpsin mu y Bac €cTh MOAXOANINN TEPMOMETP.
[ToaToMy MONOXKUTE PAAOM C IPOKAIMBAEMBIM TJIETOM KYCOUKM CBUHIIA M IIMHKA. X TemmnepaTypsl
IUIaBJIeHUsT COOTBETCTBEHHO 327 u 420 °C, 5TOT MHTEpBaJl BIOJHE NPHEMIIEM IS MONYYEHUS
cypuka. [ToHATHO, 4TO BO BpeMsl OIbITa CBUHEIL I0JKEH OBITh pacIljIaBI€HHBIM, a IIUHK TBEP/bIM.

YepHblil MUTMEHT—3TO 00bIYHAsA ca)ka. BOT 0/1lMH U3 cloco0O0B MOIy4YeHUs XOPOIIeH Caxu,
NPUTOAHOM /s M3rOTOBJIEHUs Kpacku. HampaBbTe ruiamsi mapaMHOBOM CBEYM Ha XOJOIHBIH
MacCCHUBHBINA MPEMET, pazymeeTcs, Heroprounid. OOpa3yromuiicss YepHbIil HaJleT BpeMs OT BpEMEHU
cockpeOaiite, B Takux ycinoBusx mnapaduH CropaeT He MOJHOCTBIO U HApsAy C JAMOKCHIOM
yraeponia CO, obpasyercst d7eMeHTapHBINA YTIepo] — caxa.

B 3axnrodeHne nosydum 3eneHble TMrMeHThl. CHavana TEMHO-3€leHbIN okenJ Xxpoma Cr,0s.
Kak BbI TOMHHTE U3 ONBITOB C OKMCIEHUEM — BOCCTAHOBJIEHHEM, MHOTHE COEMHEHHUS XpoMa SIPKO
OKpAILEHBI, I03TOMY UX YacTO MCIIOJIb3YIOT B KaUe€CTBE MUTMEHTOB, OJHAKO JINIIb AJI T€X KPacoK,
KOTOpBIE HE COIPUKACAIOTCS C MUILEH.

Bbynem BHOBB ucxonuth u3 ouxpomata kanus K,Cr,O;, caMoro 10CTynmHoro u3 coeimHeHUH
xpoma. CMeniaiiTe ero ¢ akTUBHBIM YIJIEM WU C CEPOU U TIIATEILHO Pa30TPUTE CMECH B CTYIIKE, a
3areM, B3siB He Oojiee 2 T CMeCH, CHIIbHO €€ Harpeire B (pappopoBoil Wi MeTaIIMUECKON Tocy/e
(korJia BEIIECTB B3ATO MHOTO, PEAKIUs HJET CIUIIKOM OypHO). OXJaauTe CMech, MPOMOUNTE ee
HECKOJIBKO pa3 BoJoW M oThmibTpyiite, OcTaBmuniicss Ha GUIBTPE TEMHO-3€JICHBII OKCHJI Xpoma
BBICYIINTE.

Ecth u apyrue cnocoObl MOTY4YEHHUsI 3TOTO MUTMEHTa, HallpUMeEp, HarpeBaHHeM Ouxpomara
aMMOHHMS WJIM CMecu Ouxpomara Kallds € XJIOpHAOM amMMoHus (Hamateipem). [Ipumwure BO
BHHUMAaHUE, YTO OKCUJ XpOMa, MOJIy4acMblii B TaKUX PEAKLIMSIX, HAXOIUT NMPUMEHEHHUE HE TOJIBKO
KaK 3eJIeHbI MUTMEHT, HO U B KauecTBE TOHKOTO a0pa3MBHOIO MaTepuaia, OJHOTO U3 CaMbIX



ayumnx. OH BXOJUT B COCTaB MHOTHX OCO0O TOHKHMX MOJMPOBAJbHBIX MACT, HAMpuMep, A
JIOBOJIKU JIMH3 U 3€pKaJl ONTUYECKUX MTPHUOOPOB.

Hakonen, spKko-3€JIeHBII NMUIMEHT «M3YMPYIHBIA 3€J€HBIN», THApPOKcHI Xpoma. Ot
OOBIYHOTO CEpOro THAPOKCHIA TOTO € COCTaBa OH OTJIMYAeTCsl TEM, YTO COCTOMT M3 Oolee
KPYIIHBIX YaCTHLI.

CnnaBbTe OMXpOMAaT Kajusl C anTeyHOW OOpHOM KHCIIOTOM B jKene3HoW joxkke. Harpesath
HAJI0 JI0 KPAaCHOTO KaJICHUs JKeje3a, JIOKKY HeoOXOauMo JaepskaTh munuamMu. [locne oxnaxaeHus
oOpaboraiite mMnaB BoaoW W mpoduiabTpydTe. Bbl yOemurech, YTO IBET BENIECTBA M BIPSIMb
U3YMPYAHO-3€JIEHbIN.

[ToyunB NWUIMEHTHI B JOCTaTOYHOM KOJMYECTBE, HCHBITAalTe HX, Kak CIHCAaHO B
npebIAYyIeH I1aBe, B COCTaBe MacisHBIX Kpacok. Mnn kakux-1ubo Ipyrux, HOKYMHbIX, T00aBIISs
caMo/IeIbHbIN TUTMEHT B O€Ty0 KpacKy 100 CHHTETUYECKYIO dMaJlb.

AKBAPEJIBHBIE KPACKH

B crappix KHHMrax 4acTto BCTPEYAKOTCS HA3BAHMS SK30THUECKUX KpAacUTENIEW: KpAaCHBIN
caH/al, KBEPLUTPOH, KApMHUH, CENUs, KaMIIEIIEBOE AepeBO... HekoTopele M3 3THX KpacuTenen
IPUMEHAIOT U TIOHBIHE, HO B OY€Hb HEOOJBIIMX KOJMYECTBAX, IJIABHBIM 00pazoM Ui
IIPUTOTOBJIEHUSI XYyJ0KECTBEHHBIX KpacoK. Belp npupoJHBIE KpacUTENN C TaKMMHM KpaCHUBBIMHU
HA3BaHUSAMHU TOTYYalOT U3 PAaCTEHUN U JKUBOTHBIX, a 3TO, KaK Bbl IOHUMAETE, JOPOTO U CIIOKHO.
3aTo HaTypaJgbHBIE KPACAIIME BEIIECTBA OUEHD SIPKH, TPOYHBI, CBETOCTOMKH.

Jlro6omeiTHO ObUTO OBl MpoBeputh. Ho kxakum o6pasom? KammemieBoe nepeBO pacTeT B
FOxHolt Awmepuke, cannan — B HOxHOM A3um, cenuio J0OBIBAlOT U3 KapakaTHIl, KapMUH—U3
KOIICHUJIHN (KPOIIEYHBIX HACEKOMBIX)...

W Bce e MoJIlydnTh NPUPOJHBIE KPACUTENIHN JaXKe B JOMAIIHUX YCIOBHUAX, JaXKe B CpeaHEN
M0JIOCE Halllel CTpaHbl BIOJHE BO3MOXKHO. M B MPUBBIUHBIX A HAC PAaCTEHHSIX €CTh Kpacsiiue
BELIECTBA, IIYCTh HE TaKUE€ APKHUE U HE Takue cToiikue. Hamm mpeaky 4acTo MMHU IOJIb30BAJIUCH.
[TonpoOyeM W Mbl H3BJI€Yb KPACUTENM M3 PACTEHUH, a MOTOM Ha HMX OCHOBE IPUTOTOBUM
BOJIOPACTBOPUMBIE KpPAcCKH, M3BECTHBIE BCEM KaK akBapelbHble. ECTECTBEHHO, YTO KpacHUTElH,
KOTOpBIE€ MBI OyJ1eM JOOUBaTh, TOJIKHBI XOPOIIO PACTBOPSTHCS B BOJIE.

Bce kpacutenu OyJeM TOTOBUTH OJHMM M TEM K€ CIIOCOOOM: M3MEIbUUM PACTEHUS WIIH
KaKHe-TM00 MX 4acTu U OyJeM J0Jr0o KUIMATUTh B BOJE, YTOOBI MOMYUYMIICS KOHIIEHTPUPOBAHHBIN
otBap. OH 10JKEH OBITh JOCTATOYHO I'yCThIM. M3BiIeKaTh CyXOl KpacuTeab HaM He noTpedyercs —
BCE PABHO B€/b HAM IPEJICTOUT TOTOBUTH BOJIOPACTBOPUMYIO KPACKYy.

OueHp BakHOE 3amMeuyaHHe: OepUTe TOJNBKO TE PACTEHHUs, KOTOpPbIE pa3peuieHo coOMpaTh
TaM, I'7I€ Bbl )KUBETE; HU B KOEM CIllyyae HE PBUTE pAaCTeHMsI, B3ATbIE MOJI OXpaHy B Ballel 00JacTi
win pecnyonuke. M B moOoM citydae, 4ToObl HE HAHOCHUThH Bpela MPHUPOJE, OIPAHUUYBTE YHUCIIO
coOpaHHBIX PaCTEeHUN O MUHUMYyMA.

Haunewm c¢ kpacHoro kpacutens. Ero MoxxHO momy4duth U3 crebiisi 3Bepobosi (0TBap Hal0
MOJKHUCIUTh) WM U3 KOPHS MOJMapeHHHKa, Bo3MoOXHO, Bbl HE 3HaeTe, KaK BBITVIAIAT Ha3BaHHBIE
pacteHus. B TakoM ciydae mocoBeTyHTech C yuuTeneM OHOJOrMM OO BO3BMHTE B OMOIHOTEKE
KaKoW-1M00 CTIpaBOYHUK WJIM OIpENEIUTeNh PacCTeHUI; B HUX, KaK MMPaBWIIO, JAlOTCA U ONMHMCAHUS
pacTeHni, U UX PUCYHKH.

OnbXOBYIO KOpY MOJOXKHUTE B BOJY Ha HECKOJILKO JHEH, a IOTOM MPUTOTOBbTE OTBap. BHOBB
y Bac MOJIYYUTCsI KPACHBIN KpacuTeiab. Ero MOXKHO M3BII€Yb TAK)KE U3 KOPHEN KOHCKOTO IIABENs, HO
B 9TOM cllydyae He 3a0yabTe MpuOaBUTh K TOTOBOMY OTBapy HEMHOIO aJIIOMHUHHEBBIX KBACIIOB —
MHaye 1BET Oy/ET TYCKIIbIM.

W3 xopHell W3BECTHOTO pacTeHus JeBscuiaa (OH, Kak H 3BepoOOH, OTHOCHUTCS K
JIEKapCTBEHHBIM TpaBaM) MOXHO IOJIyYUTb CUHHN Kpacutene. /sl 3TOro KOpHM HaJIo cHadajia
MOJIep’KaTh B HAIIATBIPHOM CIUPTE — BOJHOM pacTBope ammuaka. CHUHHMI KpacuTellb MOXKHO
JOOBITh TAKXKE U3 IBETOB KUBOKOCTH U KOPHEH NMTHUBEH IPEUHIIKH.

Kpacutens 3eneHoro 1BeTa U3BJIEKAIOT W3 JHCTbEB TPWIUCTHHKA (TOXKE, KCTaTH,
JeKapCcTBEHHas TpaBa). He Takoll sspkuii, HO TEM HE MEHEE KPAaCUBBIIM CEPO-3EJIEHBII KPaCUTEb BbI
no0ynere U3 JUCTbEB M cTeOsield MaHXKeTKH; INepe] MPUTOTOBICHHEM OTBapa HUX HEOO0XOAMMO



THIATENBHO U3MENBYUT.

KenTeiii KpacWTenb alOT MHOTHE PACTEHUsS: JPOK KPAaCWIbHBINA, OpenrHuK (Kopa),
ONIbXOBHJIHASL KpYIIMHA (KOpa, JHCThS, SATOJBI), MoAMapeHHUK (1uBeTsl). M3 mmomoB OGapbapuca
MOJTy4aeTCs JKEIThI KPaCUTENb C TIUMOHHBIM OTTEHKOM.

Ecnu oTBapuTh B BOAE CYXyI KOXYpPy pemyaTroro Jjyka, TO MOJy4aeTcsl KOPUUHEBBIN
KpacuTeNb pa3HbIX OTTEHKOB — OT MOYTH JKEITOr0 JO TEMHO-KOPHUYHEBOro. Jlpyroil MCTOYHHK
TAKOT0 KpacHUTels — cyxasl Kopa >KocTepa.

Srospl YEpHUKHU U €KEBUKH, KaK HETPYAHO JOTaAaThCs, COAEPKAT (PUOJIETOBbII KpacUTEb.
OH He OYeHb CTOEK, HO BIIOJIHE MOXKET MPUTOAMTHCS JJIsl aKBapeldbHBIX Kpacok. A u3 crebiel u
JUCTHEB YMCTOTENA YAA€TCS U3BJIEUb KPACUTENb OPAHXKEBOTO IIBETA.

A Kak MOJYy4YUTh YEpHBIA MUTMEHT? Bo-nepBhIX, ISl 3TOr0 MOXHO MPUTOTOBUTH OTBAp U3
aro/ ¥ KopHe# BopoHia. Ho ectb u apyroi cmocod, 6os1ee mpocToil: 100aBUTh KENE3HBIN KyIopoc
K OJHOMY W3 IMOJYYCHHBIX paHee OTBapoB. [lodTw Bce HamM OTBapbl COJAEpKaT JyOUIIbHBIC
BElleCTBa THUIAa TaHWHA (BCIIOMHUTE OMbBITHI C YaeM), U B MPUCYTCTBHM COJIEH JIBYyXBaJIEGHTHOTO
’KeJie3a OHU CTaHOBSITCS YEPHBIMHU.

Bbl 3amacnuch J1OCTaTOYHBIM KOJMYECTBOM TYCTHIX pa3HOLBETHBIX oTBapoB? Torma
MPUCTYNUM K TITaBHOMY—M3TOTOBJIEHUIO aKBapelbHOM Kpacku. [’ JTaBHBIE €e COCTaBHbIE YacTH —
KpacuTellb U BOJa, HO €CTh U JIpyrue o0s3aTenbHble KOMIOHEHTHI. [Ipex/ie Bcero, Takue BEIEeCTBa,
KOTOpBIE CKPEIUIAIOT KPacKy ¢ Oymaroi, Hanmpumep ryMMuapaOuK Wi IpeBeCHbIe KIIeH—BeIIecTBa
C MOBBILIICHHOM JIMMIKOCTHIO. [lanee, Hy>KHbI BA3KUE BEIIECTBA, OHU MOMEUIAIOT Kpacke pacTeKaTbes
no Oymare, 3acTaBAT €€ JieYb POBHBIM CIIOE€M; XOPOIIW JUIsl 9TOTO0 MeA, MaToka, riauinepuH. U
nocyenHsas no0aBKka — aHTHUCENTHK M Ae3WH(HIMpyromee BenecTBo. Benp Mbl mMeeM Jeno ¢
BEILIECTBAMHM  PACTUTENIIBHOIO MPOMUCXOXKJIEHMS, a HX HaJa0 3allMiliaTh OT JAeUCTBUS
MUKPOOPTraHU3MOB (IUIECHEBBIX T'PUOKOB, KOTOpbIE€ HENPEMEHHO 3aXOTAT NUTAThCA HAIIUMHU
KpacKaMHu).

Ecnu y Bac HeT rymmmuapabuka, TO B KayecTBE KIIESILEro BELIeCTBa JyYIlle BCETO B3STh
BUIITHEBBIN WJIM CIMBOBBIN KJIeH, HATEKH HA CTBOJAX, KOTOPHIE MOXHO COOpaTh MPsIMO C IEPEBHEB
— uM 9T0 He BO Bpea. [lpaBma, Takoil ket (roBopsi TouHee,—KaMmeab) B BOJIE PAcTBOPSETCS C
TPYZIOM, HO €CJI J00aBUTh HEMHOT'O KHCJIOTHI, TO PACTBOPEHHUE MOMIET 3HAUUTENBHO ObICTpEE.

Jlist Kpacku KaXkJoro IBeTa MPUrOTOBBTE 5—7 MII KJIEEBOTrO pacTBopa rnpumepHo 50%-Hoii
KOHLeHTpanuu. CMmeliaiTe ero ¢ paBHbIM KOJIMYECTBOM IJIMIIEPUHA WM K€ NPUMEPHO BTPOE
MEHBIIIUM KOJMYECTBOM Meaa. AHTUCENITUKOM OYAET CIYyXHUTh (heHOJI, ero 5 %-HbIil pacTBOp MO
Ha3BaHUEM «KapOOJoBasi KHUCIOTa» €CThb B amnTekax. JTOro BEIIecTBa HYKHO OYEHb MaJo,
OYyKBaJIbHO HECKOJIBKO Karellb.

Bce komnoneHTsI Oyayiieit kpacku cmemaiite. OCHOBa KpacKu roToBa, HET TOJIBKO CaAMOTO
BaXKHOro — Kpacurens. JlobasisiiTe ero B MOCIEAHIO OYEpeb B BUJIE TYCTOTO OTBapa, B3sIB €ro
IIPUMEPHO CTOJIBKO 7K€, CKOJIBKO Y Bac MOJIY4YHIIOCh OCHOBBI AJIs1 KPACKH.

Bot, co6cTBeHHO, 1 Best nporenypa. Bo3sMoXHO, BBl yIUBIEHBI, OTUEr0 Kpacka MOJIydHiach
HE TBepJas — B Mara3MHax €€ MpoJalT B IUMTKaX. OJHAKO XyJOXKHUKH TMOJB3YIOTCA M
MOJTY’KUJIKMUMHU aKBapelbHBIMU KpackaMu, B TFOOMKaX. [10 KOHCHCTEHIIMM OHU KaK pa3 HallOMHHAIOT
T€ Pa3HOLBETHBIE KPACKH, KOTOPBIE BBl TOJBKO YTO MPUTOTOBUIIN.

Ecnu BBI coOupaeTech XpaHUTh CBOM KPACKH, 00S3aTENBHO TMepesieiiTe X B KaKue-HUOyIh
CKJISTHKHY, TUIOTHO 3aKPBIBAIOIIMECS TMOJMATHICHOBBIMH MPOOKAMH, B MPOTUBHOM CIydae KpacKu
CKOpPO BBICOXHYT. A paboTaTh MMM HAJ0 TaK XK€, KaK W BCAKUMHU IPYTHMH aKBapeIbHBIMHU
KpacKaMu: MsTKas KUCTh, TNIOTHas Oymara... Bripodem, cpefu IOHBIX XHMHKOB HaBEpHSKa €CTh U
IOHBIC XYJTOKHHUKHU.

[Tpexne yeM mepelTH K HOBOM TeMe, 1auM eIlle OJIMH COBET: MOMpoOyiTe OKpacuTh TKaHb.
Benp B crapuHy OOJBIIYIO YacTh PAaCTUTENBHBIX KpacHUTENed HCHOJIb30BAIM UMEHHO JJIS 3TOU
renu. JIoroBopuMcs TOJIBKO BOT O YeM: HE KJIaJUTe B KPAaCHIbHYIO BaHHY (2 €10 MOXET CIYKHUTh
MHUCKa WM Ta3) Xopomme Bemu. lloskcrnepumeHTHpYHTE CHayana ¢ KyCOUYKaMHM YHMCTOM Oenoit
TKaHU WU TpspKA. M TONBKO B TOM cly4ae, €clid Bbl yOeIUTECh, UTO OMBIT MPOXOAUT YCIEIIHO,
Oepute Kakyro-Tu0O Bellb — O00s3aTEIbHO M3 TEX K€ BOJOKOH, Ha KOTOPBIX BBl CTaBUJIH



AKCIIEPUMEHT.

[lepen oxpackoil TKaHb, Kak HpaBuUJIO, TpeOyeTcs MPOTPaBUTh — MOJIEPKAaTh B ropsSYeM
pacTBOpe Kakoi-mubo comu; Ui ATOM IeTM 4YacTo OepyT pacTBOp alFOMOKAJIMEBBIX KBACIIOB.
[Tonep>kaB TKaHb WM HPSDKY B MPOTpPaBE HECKOJBKO MHUHYT, OIIYCTHTE €€ B OTBap KpacuTes,
IIPEIBAPUTEIBLHO MPOLICKEHHBIM Yepe3 Mapiro, U KUISTUTE B HEM. TOUYHOrO COBETa, HACKOJIBKO
KpPENKUM JI0JKEH OBITh OTBap, AaTh, K COXKAJIECHUIO, HENb35, IOTOMY YTO JIBA BHEIIHE OJJUHAKOBBIX
pacTeHHs MOTYT COZAEpKaTh pa3Hble KOJIMUYECTBA KPACAILIETO BEIIECTBA. TaK 4TO KOHLIEHTPALMIO U
BpeMs 00pabOTKH MPUAETCA MOAOUPATH OMBITHBIM ITyTEM.

HazoBeM HECKOIBKO pacTeHUH, U3 KOTOPHIX MOXHO MOJTY4YUTh HETUIOXUE KPACALINE OTBAPHI
JU1s TKaHW. HauHeM ¢ ynmoMMHaBHIEHCS yKe JIyKOBOM IIeNyXH. B ee oTBape TKaHb CTaHET >KEJITO-
KpacHOM, €ClIM MpOTPaBUTh €€ KBACLIAMU, U 3€JIEHOW, €CIM MPOTPABUTh XKEJIE3HBIM KyIIOPOCOM.
JIykoBy10 11eTyXy HCIOJIb30BANIM C IaBHUX BPEMEH JUIsl KpallleHHsI IEPCTU U JIbHA.

W3 nuctheB u cTebnel kapTodels Toxe MOKHO MIPUTOTOBUTH KpacuTelb. MIX oTBap OKpacuT
TKaHb B JIAMOHHBIN IIBET, €CJIM TKaHb 3apaHee oOpaboTaHa pacTBOPOM KaKOH-IHOO CONU OJioBa. A
OTBap KOPHS PEeBEHs MPUAACT TKAHU, MPOTPABICHHON PacTBOPOM KEJIE3HOrO KyNopoca, OOJIOTHBIN
IBET.

Jlns oxpamrBaHus HIEPCTH MOYKHO MCIIOJIB30BATh U OTBAphl U3 KOPHI I€pEBbEB. Tak, Kopa
OJIBXW OKPACHT IIEPCTh B TEMHO-KPACHBIN IIBET, KOpa SICEHS — B CUHMI. J[peBecuHa qUKOM rpymu
COJCPKHUT KOPUYHEBBIM KpacuTedb (LIEpCTh Mepel] KpalleHWeM Haao MPOTPaBUTh B BOIHOM
pacTBOpe Kakou-1ub0 coyi BUCMYTa). B MUCTBAX Oepe3bl eCcTh cepo-3€JIeHBI KpacuTelb, IpaBaa,
OH He 0YeHb YPEeKTeH.

B Obuible BpemMeHa peako, HO BCE e KpacHiM LIEpCTh pacTBOPOM Kode, TOJIBKO ChIPOro,
4yTOOBI MOMYYUThH 3€JleHbI 1BeT. OnpolyiiTe U 3TOT KpacuTelb, 01aro ChIpbIX KO(EeHHBIX 3epeH
HY>KHO COBCEM HEMHOTO. VX Haji0 pa3MoJIOTh U OTBAPHUTH C JOOABKOM CTUPAIILHON COJIBI, a MIEPCTh
Iepe]] TeM, Kak MOrpyKaTh €€ B OTBAp, IPOTPABUTE B TOPSYEM PAaCTBOPE KBACIIOB.

Ecnu 310 3aHsATHE MpHAETCS BaM IO BKYCY, IIPOBEPHTE CaMU Kpacsliee JeWCTBUE PYrHX
pacTeHHi B cCOUeTaHUU C Pa3HBIMM IpoTpaBamMu. He MCKIIOYEHO, UTO Bbl OOHApPYKUTE KaKoe-T10o
HEU3BECTHOE MJIU COBEPILEHHO 3a0bITOE COUETaHHE, U OKPACKa OKaXETCsl Ha PEIKOCTh KPAaCHBOM.

CPEACTBO OT PXXABUMHbI

W3 ctebneil, KOpbl, MIOAOB U JIUCTHEB MOIYYalOT HE TOJIBKO KPACUTENH, HO M JECATKH
JpYTHUX IOJIE3HBIX BellecTB. Kak HU yIMBUTENBHO, PACTEHUS COAEpXKAT M TAKHME OPraHUYECKUE
COEJIMHEHUS, KOTOPbIE CIIOCOOHBI MPEAOXPAHUTh METAIUT OT KOPPO3HUH.

[IpencraBeTe cebe, 4YTO TPOMO3JKYIO CTaJbHYIO JeTalb HEOOXOAWMO OUYUCTUTH OT
pkaBunHbBl. He TepeTh ke ee HaXKJauHOM IIKypKOW. 3HAUMT, HY)XEH XMMHYECKUH CIoco0,
Harpumep, TpaBlieHHe KucioToil. Ho ecnu omycTuTh jAeTaibs B pacTBOp KakOM-THMOO KHUCIIOTHI,
yaajsoneil p>kaBunHy, TO HEU30€KHO pacTBOPUTCS M YacTh MeTajula — KakK ero yoepexeub OT
KOHTAKTa C KUCJIOTON?

OTBeT sCeH: HyXeH pacTBOp, KOTOPBIA yaansia Obl p)KaBUMHY, HO HE TpOrajl Ccamoro
MeTaina. Takue TpaBUIIbHBIE PaCTBOPHI JaBHO YK€ MPUMEHSIOT Ha NpakTuke. [loMuMo KUCIIOTHI, B
HUX BXOJHUT €Ille OJHA Ba)KHas 00aBKa — WHTHOUTOP KOPPO3HH. DTO TaKOE BEIIECTBO, KOTOPOE
pPE3KO 3aMeUISIET PAacTBOPEHUE METa/Ia, HO IOYTH HE MELIAET PacTBOPATHCA €ro OKCHIaM U
TUAPOKCHUIAM, T. €. IPOAYKTaM KOPPO3UH.

Te WHrHOUTOPHI, KOTOpblE NPUMEHAIOT Ha 3aBOJAAX, IOJYYEHBbl IPEHUMYIIECTBEHHO
cuHTeTnyeckuM nyreM. Cpeau HHUX TeKCaMeTHJIEHTETpaMUH, B alTeKkax ero MpojarT U TOJ
Ha3BaHHUEM «ypOTpONMH». Eciau mocTaBUTh NapajuleIbHBIA ONBIT — JIBA OJUHAKOBBIX JKEJIE3HBIX
MpeaMeTa TOJOXKHUTh B JIBE€ IPOOUPKH CO CIIA0BIM PACTBOPOM COJITHOM KHCIIOTHI, PUYEM 3apaHee
N00aBUTh B OJTHY HEMHOT'O PAaCTOJYEHHOTO YPOTPONHMHA, TO PAa3HHUILy BCKOPE MOXHO 3aMETUTh U
HEBOOPYXEHHBIM IJ1a30M: B IPOOHPKE C MHTUOMTOPOM pacTBOPEHHE MeTalaa OyAeT UITH HAMHOTO
MEJIEHHEE.

Ho ™Mbl coOupanuce u3Bi€KaTb WHTHOUTOPHI KOPPO3UU W3 pacTeHUW. DTUM ceiluac u
3aiMeMCHl.

W3 nukopacTyumx pacTeHHH /i HalldX ONBITOB MOJOWIYT YMCTOTEN, XOoXJjaTka M



JbIMSIHKA M3 CEMEMCTBA MAaKOBBIX, alIT€H JIEKAPCTBEHHBI M3 CEMENCTBA MalbBOBBIX U
THICSIYETMCTHUK U3 CEMENCTBA CIOKHOIIBETHBIX; HAM MOHAJ00SATCS UX JHUCThI U CTeOIH. 3aMeThTe,
YTO MHOTHE M3 3THUX PAaCTeHUH B CyXOM BHJIE OBbIBAaIOT B amTekax. [lJis OMBITOB HYKHO HECKOJBKO
9K3eMIUIsIpoB pacteHuil. [Ipeaynpexxaenust o Oepe’KHOM OTHOIIEHUH K IMPUPOJIE OCTAIOTCS B CUJIE,
PaBHO KaK M MPEJIOKEHHE TIOCOBETOBATHCS € YYUTETIEM OMOJIOTUH WM 3aMlacTHCh ONpeAeTuTeIeM
pacTeHuil.

Jlnis u3BneueHuss MHIMOUTOPOB MOKHO B3SIThb U HEKOTOpBIE KYJIbTYypHBIE PACTEHUS — 3TO,
nokaiyH, mpouie. ['oarcss uist ONBITOB JUCThS U cTeOau kKapTodens u nmomunopos. EcTb cmbica
MOJI0’KJ1aTh, I0KA CO3PEET ypOrKal U B3STh Ul SKCIIEPUMEHTOB HEHYXKHBIE YK€ OCTATKH PACTEHM.

Jluctbst 1 cTe0aM JUKOPACTYUIMX WM JOMAITHUX PAacTEHU M3MENbYUTE HOXKOM U 3ajeire
ciabbIM, KOHIeHTpauueil He Oosee 5%, pacTBOpOM CONIIHOM KUCIOTHL. Ecim Bel moib3yerech
anTeYHOM COJISTHOM KHCIIOTOM, TO pa30aBbTe €€ BOAOW NpuMepHO BiBoe. OCTaBbTE 3alUTYIO
pPacTBOPOM MacCy Ha HECKOJIBKO JIHEH B 3aKpBITON MOCYye, YTOOBI SKCTPAKIHS MPOILIA KaK MOXXHO
MOJIHEE; HEJNIEH, BO BCSIKOM cilydyae, JOJDKHO XBaTuTh. Korja skcTpakT OyAeT roToB, COCTaBbTE
TPaBWIBHBII pacTBOp JUIsl NMPOP>KABEBIIMX JeTayled. Eciau pikaBuMHBI OYE€Hb MHOIO, TO COCTaB
pactBopa (misi ymobctBa—ii0 o0beMy) OymeT TakuMm: Ha S5 yacted skcrpakta—40 dactei
KOHLIEHTPUPOBAHHOU COJITHOM KHUCJIOTHI U 75 4dacted BoAbl. Eciiy ke p:KaBUMHBI HE OYEHb MHOTO,
TO HaAo B3ATh 10 wactell skcTpakTta M npuMepHO 20 YacTed KUCIIOThI; KOJIMYECTBO BOJBI TOXKE
MOKHO HEMHOT'O YBEJINYHTb.

B Takme pacTBOpBI BBl MOXKETE€ NOTPYXKaTh 3apkaBeBUIve AeTain. OHH JTOBOJIBHO CKOPO
CTaHyT OJIECTAIMMH, OYJATO HOBEHBKHE, a METaul ¢ HHUX IOYTH He MEepel]ieT B TPaBUIbHBIHI
pacTBop.

Ho urto ’xe 3a BemecTBa B pPACTEHMSAX, KOTOpPble, Kak OOHApYKWJIOCh, TaK XOpOILIO
3AIMIIAI0T METaul OT KOppO3uu? DTO KOMIUIEKC COCIUHEHUN — aJIKaJOW[bI, MOJIMCAXapUIbL,
OenKu, CIU3UCTble M AyOuibHbIe BemlecTBa. Bce OHM, XOTS M B pa3HOM CTemneHu, 00JafaroT
CIIOCOOHOCTBIO aJICOPOMPOBATHCSI Ha METAJUIMYECKOM MOBEPXHOCTH M 3aKpEIUIATbCS Ha HEH, a
CJIEIOBATENIbHO, OHU MPEIMSATCTBYIOT MPSAMOMY KOHTaKTy MeTaula ¢ KMcaoTod. Co paBUMHOM ke
OHM OOBEIUHSATHCS HE KEJIal0T, BOT OHA M PACTBOPSIETCS B KUCIIOTE 0€3 MoMeX.

KPACHUM BE3 KPACKU

be3 kpacku MOKHO MOKpPacHUTh MHOTME METAJUIMYECKHE MOBEPXHOCTH, €CIIM MOKPHITh UX
(XMMMYECKH WM DJIEKTPOXUMHYECKH) TOHKMM CIIOEM IIBETHBIX OKCHIOB WJIHM COJIEH, MpPOYHO
CLEIUIEHHBIX C MOBEPXHOCTHIO. [locnenHee ycnoBue BBIONHUTH HE Tak-TO Jerko. Hampumep,
JKele30 BO BIAXKHOM BO3Ayxe ObICTpo (M Oe3 Hamield MOMOIIHM) MOKPBIBAETCS KPacHO-OypbIM
HaJIETOM NPOAYKTOB OKHCJIEHUS, MONPOCTYy TOBOpPS — PpPKaBUMHOM, HO TaKOM METOJ OKpPAaCKH
HUKY/1a HE TOAUTCS, IOTOMY YTO P’KaBUMHa €Jie-eJie AEPKUTCS U NTauKaeTcs NPU PUKOCHOBEHUH.

3nech Mbl TNPUBEAEM HECKOJBKO PELENTOB OKPAIIMBAHUS IIBETHHIX MeETayuioB. JIumib
HEKOTOpBIE M3 HUX MPUIOJHBI Ui JOMAIIHErO SKCIEPUMEHTa, OCTAIbHbIE TPEOYIOT XUMHUYECKUX
pPEaKTHUBOB, KOTOpblE HE KYNHUIIb HU B amnTeke, HU B QoromarazuHe. OIHAKO HaJeeMCs, Bbl yXKe
3aMMUCaIuCh B XUMUYECKUI KPYXKOK.

Menb U naTyHb JOBOJBHO OBICTPO TYCKHEIOT Ha Bo3ayxe. Ho oHM coxpaHnsT Oneck, eciu
OKpacUTh UX XUMHUYECKUM IyTeM. [loaroroBka nerasneil moTpedyeT HEKOTOPOro BPEMEHHU, MTOTOMY
YTO MOBEPXHOCTh JOJKHA OBITH COBEPILIEHHO YUCTOM, 0€3 cliefoB rpss3u U kupa. OTIOIMPOBAHHYIO
JieTaib TIIATeNbHO MPOTPHUTE TPSMOYKOH, CMOYCHHOM B O€H3MHE, a 3aTeM BJIaKHBIM MEJIOM WM
3yOHBIM TIOpoIIKOM. [IpoMbIB JeTans B MPOTOYHOW BOJE, MOJIBECHTE €€ Ha CypOBOW HUTKE WU
JiecKe U He KacaiTech 0oJbIlle pyKaMM, 4TOOBI HE OCTABUTh JKUPOBBIX IIATEH (J1aXKe eclii KoXKa Ha
BUJI COBEpPUICHHO cyXas, BCE PaBHO Ha HEH €CTh XOTh HEMHOro xwupa). OmycTute Aeraib B
pa30aBIeHHBIM pacTBOp a30THOM KucnoTel (He Oomee 5—10 mm Ha 100 Ma BoabI) M CHOBA
IIPOMOMTE, JTydllle ropstaer Boaoil. [loaroroska 3aBepuieHa.

JlanpHeniiee 3aBUCUT OT TOTO, B KAKOU LIBET BbI PELIWINA IIOKPACUTH MeIb. ECM B 4epHBIii,
TO TOJEPKUTE JIeTajdb MUHYT MATh B pacTBope, B KoropoM Ha 100 mn Boasl mpuxoautcs 0,9 r
enkoro Hatpa u 0,3 r mepcynbdara ammonus (NH4),SOs (ero mpumensitor B otorpadumn).
Temmnepatypa pactopa 90—100 °C.



B pactBope xyopuaa kamms, cynbdara Hukens NiSOs u cynbdara memu CuSO,
(cootBercTtBeHHO 4,5, 2 1 10,5 r Ha 100 My BOJBI) MpHU TOW XK€ TEMIEpaType Melb U JaTyHb
npruoOpeTyT MPUATHBIN IIOKOJAAHBIA OTTEHOK. JIaTyHb CTaHET JIa3ypHOM Mocie KpaTKOBPEMEHHOTO
BbIIEP)KMBAHMSI B CMECH, COCTOSIIEH M3 3 T anerara CBUHIA (MOXHO HCIIOJIb30BaTh CBUHILIOBYIO
OpUMOYKY), 6 T THocynb(haTa HaTpus (rumnocyinbdura), S r ykcycHoi KucioTsl 1 100 mMa BOABI.
Temmepatypa Takoro pactsopa — okoio 80 °C.

Menbp MOXHO U MO3€JIEHUTH. {1 3TOro ee Hy)HO OIyCTUTh B Takoi pactsop: Ha 100 mu
Boabl—20 1 HuTpaTa Meau Cu(NOs),, 30 r HamaTeipHOro cnupra u o 40 r XjJopuaa aMMOHHUS
(HarmaTeIpsi) U aleTaTa HaTPUsl; PACTBOP MOCIEIHETO BEIECTBA JETKO MOIYYUTh U3 COIBI U yKCyca.
C HuTparoM Meau oOpamaiTech, MOXKATyWCTa, OCTOPOXKHO, HM30eras TMOomNajaHus Ha JUIO0 M
0COOEHHO B POT.

3a WCKIIOYEHHEM ONbITa C YEPHEHHWEM, Mbl HUTJE HE YKa3bIBa€M BPEMEHU DPEaKIHH.
[TonGepure ero camu Ha OIBITE, IPUHSAB BO BHUMaHME, YTO YE€M JIOJIbIIE BpeMsi 00pabOTKH, TeM
WHTEHCHBHEE 1IBET.

Cnenyronmii MeTa, KOTOpPBIM MOAJAETCS XUMUYECKOW OKpacke, — 3TO LUHK. Ero
UCIOJIB3YIOT HEYacTo, HO C OIMHKOBaHHBIMU MpeIMEeTaMH—BeApaMH, Ta3aMu, KOpbITAMH—BCe
XOpOIIO 3HAKOMBL. OOBEKTOM HKCIEPUMEHTa MOXKET ObITh 1000 cTapblif, HEroJHbBIN
OLIMHKOBaHHBIN NpeameT. [IpoMoiiTe ero moBepXHOCTh PACTBOPOM COJIBI UM IIPOTPUTE TPSIIOYKOM,
CMOYEHHOW B O€H3MHE, BHIMONTE Tropsyeil BOJOI ¢ MBUIOM M HECKOJIbKO pa3 mpomosomute. Ha
OIIMHKOBAHHYIO TIOBEPXHOCTh HAaHECEM CMECH BEIIECTB, KOTOPbIE BCTYIST C IIUHKOM B PEaKIIMH;
JIAIOLIME OKpalllEHHbIE COEIMHEHUS. BOT penenTsl Kpacok.

Uepnasi: 2 yacTu HUTpAaTa MEIH, 3 YaCTH OKCHAA MEIH, 8 4acTed COJSIHOW KHUCIOTHI U 64
4acTU BOJBI; NIOCIIE MOSBIEHUS OKPACKH MOBEPXHOCTH IPOMBITH BOJIOW U BBICYILIUTb.

3enenas: mo 10 vacreir cynbdara Meau U BUHHOM KHCJIOTHI, 12 dactedt Boabl U 24 4acTu
pactBopa eakoro Harpa B Boze (1:15); xak TONbKO MOSABHUTCA OKpacka, ceiiyac K€ ONOJIOCHYTh
MOBEPXHOCTh BO/IOM, MHaye OyneT Oypblii OTTEHOK.

Cunsis: Ha 100 M1 BoAbI—6 T KaKoH-THOO0 COJIM HUKENS M CTOJIBKO XKe XJIOPUAa aMMOHUS,

3oJioTas: pacTBOp U3 | 4aCTW BUHHOM KHUCJIOTHI, 2 4acTeil coabl U | 4acTu BOABI CMEMIAThH C
YHMCTOM IIIMHOMN; NOBEPXHOCTh HATEPETh CMECHIO, a KOI'/1a OHA BHICOXHET, OTMIOJIOCHYTH BOJOM.

KopuuneBo-OpoH3oBas: cMech U3 | yacTu SpU-MEISHKH U 5 4acTe YKCYCHON KHCIIOTHI;
MIOBEPXHOCTh HATEPETh CMECHIO, IPOMBITH BOJIOM U ITPOCYILIUTD.

Mennas; Tak Kak LMHK aKTHMBHEE M€, 3HAYMUT, JOCTATOYHO CMOYHUTH €r0 PacTBOPOM
MEIHOM COJIM, HAllpUMEP, MEAHOTO KyIopoca.

Mexny mnpouuMm, TaKMMH KpackaMHd MOKHO HapHCOBaTh Ha LMHKOBOH IOBEPXHOCTH
KapTHHY.

Ot umMHKa nepeiaeM K amtoMUHUIO. OKpacHTh €ro HECKOJIbKO CJIOKHEE: W omeparun
Oouible, U HE OOOHTHCH 0€3 AIeKTpUuYeckoro Toka. OKCUI M COJIM ATIOMUHUS HEB3PAYHbI, TIOATOMY
HYXKEH JIpyroi crnoco0 okpammBanus. OH U3BeCTeH: ATO aHoaupoBaHue. CyTh €ro B TOM, 4TO 4epe3
AITIOMUHHMEBYIO JI€Talb, IIOTPYKEHHYIO B 3JIEKTPOJIUT, MPOIYCKAIOT TOK; IPU 3TOM Ha MIOBEPXHOCTH
obpaszyercs mieHka okcuaa TtoimmHOM MeHee (0,1 MM. Tak Kak aJllOMUHUEBBIE JETAIH B
raJIbBAHUYECKOM BaHHE CIyXaT aHOJOM, IPOLIECC U HAa3bIBAIOT aHOAMpoBaHUEM. OKcHIHAs IIJIEHKA
MIPOHU3aHAa MUKPOCKOIUYECKUMHU PA3BETBICHHBIMH MOPAMH, B KOTOPBIX XOPOLIO yIEP>KUBAIOTCS
KpacuTeau. MOXHO OKpacuTh aHOJUPOBAHHYIO MOBEPXHOCTb U OPraHMYECKHMHU KpPacUTENSIMHU, B
TOM 4YHUCJIE€ TMPUPOJIHBIMH, HO Jydllle BCE K€ HEOPraHWYeCKMMHU BemiecTBaMu. OOBIYHO JeTalb
00pabaThIBaOT MOOYEPETHO B IBYX KPACAIIUX PACTBOPAX, U SPKO OKpAIIEHHBIE MPOTYKTHI PEeaKIH
OCTArOTCS B IOpPaAX.

OTnonupyiiTe aTlOMUHUEBYIO J€Tallb, 00€3)KUPbTE €€ OEH3MHOM MM alleTOHOM, IIPOMONTE
B ropsiueil BoJie U MojBechTe Ha MpoBojouke. OmycTuTe AeTalb Ha JBE-TPU MUHYTHI B 5 %-HbIii
pacTBOp €IKOro HaTpa, eIIe pa3 MPOMONTE U MOTrpy3uTe B caalblii pacTBOp a30THOM KUCIOTHI (20—
30 mu kucnotel Ha 100 M Boawl). Pasymeercs, 70 meTanu OTparuBaThCsl YK€ HENb3s, a €CIIH C
MOJBECKON paboTaTh HEYI00HO, TOMOraiiTe ce0e MMHLIETOM.

CHOBa MpOMOMTE JeTalli B ropsiyed W B XOJOJHOW BOAE M MOJABECHTE HA MPOBOJIOYKE B



cTakaHe. MOXHO TOJOXHTh Ha Kpas CTakaHa Majo4yKy WM KapaHJIam ¥ oOMOTaTh BOKPYT HETro
MIPOBOJIOYKY pa3-Apyrou, momodpaB Takyl BBICOTY, YTOOBI JeTallb OKa3ajdach Ha HECKOJIBKO
CaHTMMETpPOB Bbllle HA. COEIUMHUTE [eTalb C IOJOKUTEJIBHBIM IIOJKOCOM MCTOYHUKA TOKA.
Karonpl — cranbpHble MIACTMHKH — IOABEChTE TakuM e obOpa3zom. McTouHukoMm TOka MOryT
CIIy’)KUTh OaTapeiiku, HO OHU OYEHb OBICTPO «CAMYT»; AKKyMYJSATOp WIM TpaHchopMmaTop c
BBIIPSMUTENIEM MIPEANOUTHUTENBHEE.

B crakan ¢ geranbio Haneire pacTBop cepHoi KUCIOThI (20 Mt kucnotsl Ha 100 M1 BOIBI;
octopoxHO!). BrirtounTe B 1enp K04 WIK PYOUSIBHUK U pEocTaT, YTOOBI peryaupoBath Tok. Jliis
€ro M3MEpPEHUs HYKEH MWUIMAMIIEPMETP, HO TOOUTCS W TECTEP, KOTOPBIM €CTh y MHOTUX
pamuomobuTeneii. 3aMKHUATE 1EMb W
YCTaHOBUTE TOK M3 pacueta 20—25 MA
: Ha 1 cm® mosepxsoctu. Jleransb cpasy
- MIOKPOETCS  Ty3bIpbKaMU  Ta3a—>To
BBIICNISIETCS  KHCIIOpOJ, KOTOpBIM U
OKUCHseT amoMuHuil. IIpy xoMHaTHON
TEeMIlepaType Npolecc JJIUTCI  OKOJIO
Jaca.

[Ipomoiite AHOJUPOBAHHYIO
JIETalIb B IPOTOYHOW BOJIE U NPUCTyHAMTe
K  OKpacke. [Torpyxaiite ~ neranb
MIOOYEPEHO B JBa KpacAlUX pacTBOpa,
BBIZIEp)KMBas B KaXa0M 5—10 MUH M IpoMbIBast KaXkIbld pa3 B NMPOTOYHOM Boje. OKpalleHHbIE
JIETAJIN €IlI€ Pa3 IPOMOWTE U BBICYILUTE.

BoT coctaBbl kpacsaumx pacTBOpPOB U MX BO3MOXKHAs KOHILEHTpauus (B rpammax Ha 100 mi
BOJIbI):

CHHUU WU TomyOou mnBeT—deppoumanua kamms (1—5) u xmopup xeneza (II1) (1—10);
KOpUYHEBbI— (eppounanun kamus (1—5) u menusiii kymopoc (1— 10); udepHblii—anerar
kobanbTa (5—10) u nepmanranar kanmus (1,5—2,5); xxenrbiii—oOuxpomar kanus (5— 10) u anerat
ceuHIa (10—20); 30510TUCTO-KENTHII— runocyibGut Hatpus (1—5) u nepmanranat xanus (1—
5); 6enplit—anerat cBuHLa (1—5) u cynedar Hatpus (1—5); opanxkeBbiii—oOuxpomat kanus (0,5
— 1) u HuTpart cepedpa (5—10).

'AJIbBAHOCTET'UA

[Tocne aHOAMpPOBAaHUS ATIOMHUHMA €CTECTBEHHO OyJeT TepeiTh K  odepeIHbIM
AIIEKTPOXMMHUYECKUM OMBITaM, OJaro mnoja pykod e€cTb U 3JEKTPOJMTHYECKas BaHHA, U MCTOUYHUK
TOKa, U KJIII0Y C PEOCTaToM. B 3THX sKCHepuMeHTaxX Mbl OyJaeM H3BJIEKaTh METAJUl U3 pacTBOpa U
HAaHOCUTh €r0 Ha IOBEPXHOCTh. DTOT MPOILIECC HA3bIBAIOT TaJIbBAHOCTETHEH, a TMOKPBITHS —
rajJibBaHMuecKuMu. Kcraty, aHoIMpOBaHNE aTFOMUHMSI TOKE OTHOCUTCS K TaJIbBAHOCTETHH.

CHayasia Toy4YMMCS HAHOCUTh Ha CTaJbHYI0 IOBEPXHOCTh Melb. MeIHEeHUEe OYeHb
pacnpoCcTpaHEHO B IPOMBIIUIEHHOCTH, U HE TOJBKO KAaK CaMOCTOSTENBHBIM IpolLecC, HO U
(moxainyi, nake yaiie) Kak IOJArOTOBHUTENbHAs olepanus mepel] MOKPhITUEM IpyruMH, Oojee
MPOYHBIMU U HAPSIHBIMU TUIEHKaMHU — XPOMOBBIMH, HUKEJIEBBIMHU, cepeOpsiHbIMU. [IpudnHa B TOM,
YTO Me€Jb, MNPAaBUIbHO HAHECEHHAs, OYEeHb IPOYHO JIEPKUTCS HA CTald U BBIPABHUBAET
IIEPOXOBAaTOCTH U JAe(EKThl €ro MOBEPXHOCTH, a JIPYrHe METauibl, B CBOIO OYepeib, XOPOILIO
ocaxkgaroTcsi Ha MenHoi ruieHke. Kasamoch Obl, Bce MpocTo: 00paboTan CTalbHYIO JA€Talb
pacTBOPOM MEIHOIO KyIopoca, 0ojiee aKTUBHOE JK€JIe30 BBITECHWIO Mellb M3 pacTBOpa, U OHa
oceJia Ha MMOBEPXHOCTb. [IeHcTBUTENbHO, Tak U OyIeT (MOXKeTe MPOBEPUTH, OITYCTUB YUCTHINA MBO3/b
B pactBop CuSOy4). Ho cnoil Mmenu Ha MOBEPXHOCTH OYEHb PBHIXJIBI — €ro JErko CTepeTh Jaxe
TPSIMKOH. A TIPU NEKTPOXUMUYECKON 00pabOTKe MEIHBIN CIIOHN MOTydaeTcs POBHBIM U IIPOYHBIM.

Bot ouens npoctoii criocod Meanenus. C 0JJHOro KOHIIA MSATKOIO MHOTOKMIIBHOTO TIPOBOJIA
CHUMHTE H30JISIUI0 U pacTepeOuTe TOHKHE MEIHbIE MPOBOJIOYKH, YTOOBI MOJYYHIIACh «KHUCTBY.
Jnis ynobcrBa paboThl MPUBSDKUTE €€ K JEPEBSIHHOM Majoyke WM KapaHaally, a JApYrod KoHell
IpOBOJA IOACOCIUHUTE K IIOJO0XKHUTEIBHOMY TIONIOCY OaTapeiiku Juisi KapMaHHOro (oHaps.



ONEeKTPOIUT—KOHLIEHTPUPOBAHHBIH ~ pacTBOp  MEAHOIO  Kylopoca, JKEJIaTelIbHO  ClIerKa
MOJIKUCIICHHBIN, — HaJIeHTe B IIUPOKYIO CKIISHKY, B KOTOPYIO yI0OHO OyA€T MaKaTh «KUCThY.

[ToaroToBbTe CTANBHYIO IUTACTUHKY WJIM JAPYrod HEOOJBIIOW NpeAMET, >KENaTeNIbHO C
TUIOCKOM MOBEPXHOCTHIO. [IpoTpuTe ero Menkoil HaxX1auHON MIKYPKOH U 00€3KUpPbTE, IPOKUIISITUB
B pacTBOpE CTUPAILHON cofpbl. [1os10kHUTE MIACTUHKY B BAHHOUYKY MJIM KIOBETY U MOJCOEIUHUTE €€
IIPOBOJIOM K OTpHUIATeNbHOMY IMosocy OaTapeiiku. Cxema coOpaHa, OCTajgoCh TOJBKO BBECTH
AIIEKTPOJINT.

OOMaKHUTE «KHUCTBb» B PacTBOP MEIHOrO KyIopoca U MPOBEIUTE €10 BIOJb IIACTUHKH,
CTapasiCh He JOTParuBaThCs J0 MOBEPXHOCTH; paboTaiiTe Tak, YTOOBI MEK/Y TUIACTUHKON U KUCTBIO
ObuT Bcerga cioi anekTponuta. [IpoBoaku Bce BpeMsi NOJKHBI OBITh CMOYEHBI pacTBOopoM. Ha
rya3ax IUIaCTUHKA OyJeT TMOKpPhIBaTbCA KPAcHBIM CJI0eM MeTauinyeckod menu. Ha oOpaboTky
MaJICHbKOW JIeTalu YHIYT CUMTaHHble MUHYTHI. Eciu jke moBepXHOCTh 1Mobosblile, TO HOoTpedyeTcs
HE TOJIBKO JIOTIOJIHUTENIbHOE BpeMsl, HO U JONOJHMUTENbHAs Oarapeiika; COeIUHUTE ee C MEepBOi
napajuienbHo. Korga mokpeiTHe HaHECEHO, BBICYLIUTE AETajlb Ha BO3JyXe M MATOBBIM CIONH MeIu
HATpHTE 70 OJecKka MEepCTSIHON U CyKOHHOW TPAIKOIA.

Kcratn, 3TOT ONBIT MOXXKHO CTaBUTh W C aJIOMUHHEBOH, U C OIMHKOBAHHOW TIACTHUHKOM.
Takoil mpouecc, HpU KOTOPOM JI€Tallb HE OIYyCKAalOT B JJIEKTPOJUTUYECKYIO BaHHY, a
00pabaThIBalOT CHApPYXXHU HEOOIBIIMMH y4acTKaMH, J00aBIsis BCE BpPEMS DJICKTPOIUT, MOPOH
UCTIONIB3YIOT U Ha MPAKTUKE, OCOOEHHO B TEX CIydasX, KOI/a JeTalb HACTOJBKO BEJIMKA, YTO JUIS
Hee He mnojdepenib Noaxoismied BaHHbL. Hampumep, korja Hajo0 MOJHOBUTH MOKpPHITHE Ha
OOIIMBKE OKEAHCKOTO KOpaOJIs...

Brnipouewm, eciiu neTanu HEBEIUKHU, X OOBIYHO BCE YK€ MOTPYKAIOT B BaHHY C 3JIEKTPOJIUTOM
— 3T0 ObIcTpee U yAoOHee. BoT kak 3To JenaroT npu HUKETUPOBAaHUM CTaJH, WU, TOYHEe, Mepes
HUKEJIHpPOBaHUEM, H0O0 O3 MpeIBapUTENLHOTO METHEHHUS B 3TOM Cllyyae HE OOONUTHUCK.

Mertannuueckuil mpeaMeT, KOTOPHI BBl PEIIId MOKPHITh HUKENEeM (IYyCTh 3TO Oyjaer
BOJIOIIPOBOHBIN KpaH WM TaOJauuKa JUIs ABepu), oOpaboTaiiTe, kKak 00bIYHO, HAXKAAUYHOM Oymaroii,
4TOOBI YAAJIUTh OKCUAHYIO IUICHKY, IPOTPUTE LIETKOM, KaK CleayeT MPOMONTe BOJOH, 00€3KUPhTE
B TOpsSYeEM COJOBOM pacTBOpe M NpoMmoiiTe eme pa3. B OaHKy WM cTakaH OIyCTUTE Ha
NPOBOJIOYKaX (JIy4llle MEAHBIX) JIB€ MEIHbIE TNIACTUHKA — aHO/Abl. MeXy HUMH Ha MPOBOJIOYKE
’Ke TOoJBEChTe JeTalb (BCe 3TH IPOBOJOYKM, HAIIOMHMHAEM, yl0OHee BCero oOMOTaTb BOKPYT
KapaHJama M IOJIOKUTh €ro Ha Kpas Oanku). Te NPOBOJIIOUKH, KOTOpPbIE HAYT OT MEIHBIX
IUTACTUHOK, COETUHUTE BMECTE M TMOAKIIOUUTE K MOJOXKHUTEIbHOMY IOJIFOCY MCTOYHHMKA TOKa, a
JIeTallb — K OTPULATEIbHOMY; BKIIOUUTE B IIENb PEOCTAT WIKM paguoconpotusieHus Ha 200—300
OM, 4TOOBI peryaupoBaTh TOK, M MIILIHaMIepMeTp (Tectep). MICTOUHUK MOCTOSIHHOTO TOKAa — JIBE-
Tpu OaTapeiku A KapMaHHOrO (oHapsi, COEAMHEHHBbIE MapaICIIbHO, WIM aKKyMYJISATOp C
HanpsbkeHueM He Oostee 6 B.

PactBop anexkrposnnta — 20 T MegHOro Kynopoca v 2—3 Mil cepHOi kucioTsl Ha 100 mi
BOJbl — HaJEWTe B CTakaH, PacTBOP MOJKEH IOJHOCTBIO MOKPBITh 3eKTposl. [lonb3ysch
peocTaToM WM TOAOUpas CONPOTUBICHUS, ycTaHOBUTe TOK OT 10 1o 15 MA Ha Kaxablii
KBaJIpaTHBIN CAaHTUMETpP MOBEPXHOCTU JeTald. MUHYT uepe3 ABaJALaTh BHIKIIOYUTE TOK U BBHIHBTE
JIeTallb — OHA TOKPBITA TOHKUM CJIOEM MEIH. DJIEKTPOJIMT MEIHEHHUS HE BBUIMBANTE, OH €Ile
MIPUTOJTUTCSI.

Jlanee — coOcTBeHHO HuUKenupoBaHue. [IpuroroBere HOBBIN AnekTposnuT (30 T cynbdara
Hukens, 3,5 r xjopuaa Hukens u 3 r OGopHoil kucioTel Ha 100 Mi BOABI) M HaleWTe 3TOT
AIIEKTPOJIUT B APYroM cTakaH. [yl HUKEIUPOBAaHUS HYKHbl HUKEJIEBbIE MIEKTPoibl. OMyCTUTE UX B
AIIEKTPOJIUT, COOEPUTE CXEMY TaK e, KaK IMPU MEJIHEHUH, U BKIIOYUTE TOK, BHOBb MPUMEPHO Ha
JBaaaTh MUHYT. BbIHBTE neTanb, mpomMoiTe u npocymure ee. OHa MOKpbITa CEPOBATHIM MaTOBBIM
cioeM Hukenst. YToObl MOKphITHE MPUOOPENIO MPUBBIYHBIN OJIECK, €r0 Ha/l0 OTIHOJUPOBATH.

DJEKTPOIUT Uil XPOMUPOBAHHS COJEPKHUT OOBIYHO XPOMOBYIO KHCIOTy. Ho Tak kak »Toi
KHCJIOTHI Y Bac, BEPOSITHO, HET, IpUOErHeM K 00X0THOMY MaHEBpY.

Bbl yxe mosiydany 3€leHbI XpOMOBBIM NMUIMEHT. Eciau e Bbl HE CTaBUJIM TOT OIIBIT, TO
MMENTE B BUJY, YTO XPOMOBBII 3€JIEHBIN NpoaaeTcs B MarazuHax. CruiaBbTe OKCHI XpOMa C COAOU



Ha BO3/yXe, T. €. HarpelTe cMech B YUCTOM MeTayuindeckoil OaHke. Bl momydunu xpomar HaTpus
Na,CrO,4. PactBOpuTE ero B Boae, MpOQWIBTPYUTE M TOAKUCIUTE CEPHOW KHUCIOTOH; B ITOM
pacTBOpe MOKHO IPOBOAMTH XpOMHpOBaHME. Pa3ymeercs, ecim y Bac €CTb T'OTOBBI XpomaT
HaTpUsl, TOTOBUTH €r0 U3JHUIIIHE.

HeGounb1oit peaMeT, KOTOPBIA Bbl cOOMpaeTech XpOMUPOBaTh, 00paboTaiiTe Kak OOBIYHO
HaXJa4yHOM Oymaroii, o0e3KupbTe, MPOTpaBUTE CIaOBIM PAacTBOPOM KHUCIOTHI U mpomoite. OH
OyneT KaToJOM, MOJCOEAWHUTE €ro K OTPHUIATEIbHOMY IOJIOCY HCTOYHHMKA TOKAa. AHOJ HYXEH
UHEPTHBIM, Hampumep, rpadutoBbiii. Pa3bepute crapyto Oartapeliky W U3BIEKUTE U3 Hee
rpaUTOBBIN CTEPKEHb.

YToObl MONTY4YUTh TOK, JOCTATOYHBIA JJII XPOMHUPOBAHMSI, HAJ0 B3ATh aKKyMYJSTOp JINOO
HECKOJIbKO Oarapeek A kapmMaHHOTro (oHaps. Bpemst ombiTa u TpeOyemblii TOK moadepute
camocrosTenbHO. [0 OKOHYAaHWMM 5SIEKTPOJM3a BBIHBTE JAETalb W3 JJIEKTPOJIUTA, TUIATEIBHO
POMOMTE €€ U OTIOJIUPYHTE 0 OJecka TPSIMOYKOM ¢ 3yOHBIM MOPOIIKOM.

I'AJIBBAHOITUJTACTUKA

Eme oauH o4eHb pacpOCTPaHEHHBIN JIEKTPOXUMHUYECKHUM MIPOLECC — rajlbBaHOIIACTHKA,
T. €. OCAKJEHHE TOJICTOTO, MAaCCUBHOTO CJIOSI METajlyla Ha MOBEPXHOCTHU KaKOro-aubo mpeamera,
dbopMy KOTOPOro XOTST BOCHPOM3BECTH, CKOMMPOBAThH. | albBaHOMJIACTUKY HCIOJIB3YIOT B TeX
Cy4asix, KOTJla y METAJTMYECKOW JeTalud O4YeHb CIOXKHas (GopMa U OOBIYHBIMH CIIOCOOAMHU
(TUTheM MM MeXaHM4YeCKoW o0paboTKoi) ee TPYyAHO WJIM HEBO3MOXKHO M3rOTOBUTH. Tak
BOCIPOM3BOAST MHOTAA CKYJIBNTYpPHI MO MOJENsIM (KosiecHHa AnosuioHa Ha ¢ppoHToHe bounbiioro
TeaTpa CJieJaHa TajJbBaHOIUIACTHKON); TaKk JX€ KOJUPYIOT C 3allMCU-3TAJOHA METaJUINYECKUE
(bopMBI, B KOTOPBIX MPECCYIOT I'PaMIUIACTUHKH, B TOYHOCTH BOCHPOM3BOJASI TOHYAMIIUM penbed
O0pPO3IOK.

Ecnu y Bac He ocrtanoch pacTBopa JUisi MEAHEHHUS, TO MPUTOTOBbTE €r0 BHOBb. Bo3pMuTe
KyCOK BOCKa MJIM napaduHa, OYeHb TIIATEIbHO pas3riajgbTe €ro NOBEPXHOCTh, YTOOBI OHA CTaJia I10
BO3MOXHOCTH TUIOCKOM. Ha 3TOM riagkoMm y4acTke mpolapanaiTe HaJlHuCh, PUCYHOK HIIH Y30p.
CoBeTyeM HamMcaThb CBOM MHMIMAIBI — TOTAA y Bac MOJIY4YHUTCS MOHorpamma. Ilucath ynoOHee
BCET0 UTJIOH, TOJBKO, MOXKAJIyiicTa, HE OCTaBJISIITE CIAUIIKOM TTTyOOKHX LIapamnyH.

Mrkoil KUCTOUKOW HaHECUTE Ha MOBEPXHOCTh C PUCYHKOM AJIEKTPONPOBOISALINM TOPOLIOK.
MosxHo, HampuMmep, pacToliodb B CTyNKe TrpuQesb NPOCTOro KapaHjaalla WU TpaUTOBbII
cTep>keHb Oarapeiiku. [1o kpasM pUCyHKa MPUKMHTE K TOBEPXHOCTH, MTOKPHITOH rpaduTOM, TOHKHE
OTOJICHHBIE MEJHBIE MPOBOJOYKU (OHU OYAYT CIYKUTh TOKOOTBOJAMH) U COEIMHUTE HX MEXKIY
co0oii. BockoBoii cilenok moaBechTe B CTaKaH, HAJIEUTE 3JIEKTPOIUT, OIYCTUTE METHBIN 3JIEKTPOJ U
co0epuTe TaKylo K€ CXeMy, KaK U B OIbITax ¢ MegHeHHeM. Ho B oTianune oT rajJbBaHOCTETHH TYT
HY)K€H HaMHOTO MEHbIIMH TOK, nmpuMepHo 5—10 MA. IlosToMy npuzaercss nepeiBUHYTh JBUKOK
peocraTa WiH K€ 1o100paTh APYroe pajroCOPOTUBIICHHE.

Bxkmtounte TOK M HabepuTech TEpIEHHs, MMOTOMY 4YTO TP TakOM TOKe MeIb OyneT
OocaXKJaTbcsl Ha rpaUTUPOBAHHOM MOBEPXHOCTU MO MEHBIIEH Mepe MATh YacoB, €CIIM HE OOJbIIE,
OJTHAKO YBEJIMYUBATh TOK HE HaJ0: KayecTBO paboThl OyAeT ropasno Xyxke. PazoMkHHTE Lenb U
BbIHBTE M3 CTakaHa BOCKOBOW ciemnok. OCTOPOKHO OIyCTHTE BOCK B TOpPSUyI0 BOJAY—OH
paciiaBUTCs. A y Bac B pyKax OKa)KETCsl TOHKHI MEIHBIN JTUCTOK C y30pOM. AKKYpaTHO OTOPBHTE
OT HEro MPOBOJIOYKU-TOKOOTBObI. TOYHAS KOMHS PUCYHKA MOJIyYEHa.

Tenepp MOXHO TEpeHTH K BecbMa IIOJIE3HOMY JIely: K M3TOTOBJIEHHIO CIIOCOOOM
raJbBAaHOIUIACTUKY YHUKAIBHBIX 3HA4KOB. OHM OyayT TONbKO B Bamiel koyekuuu! Ecmu xe B
KPY’KKE BBl CIIeJIaeTe IBa/aTh-TPUALATH CYBEHUPOB, OHU J0JIT0 OyIyT HAaIOMUHATH BaM M BalllUM
TOBapHUIIaM O TYPUCTHUECKOM TMOXO/I€, O CHOPTUBHBIX COPEBHOBAHHUSX...

CoBeToB XyJ0KECTBEHHOI'O CBOMCTBA /1aBaTh HE OyAeM: 3CKU3 NpuaymMaiite camu. He Hamo
CJIOXHBIX 3HAYKOB: W JIeJaTh TPyJHEe, U CMOTPATCSA OHM Xyxe. [1o 3cku3y BBIpeKbTe I1a0JIOH U3
TOHKOTO KapTOHAa — OH JIOJDKEH IOBTOPSTH BHEIIHUM KOHTYp 3Hauka. [lomokurte malnoH Ha
TOHKYIO MEIHYI0 WM JIATYHHYIO (DOJNBIy M aKKypaTHO BBIPEXKbTE 10 HEMY CTOJIBKO 3arOTOBOK,
CKOJIBKO 3HAYKOB BBl COOMpAETECh ClIENaTh.

Bama 3arotoBka Msrkas. UtoObl OHa crana >KECTKOM, IMOKpPOWTE €€ CII0eM MeAu B



raJlbBAHUYECKON BaHHE. B mpuHIUIE BBl yK€ yMEeTe 3TO JeNaTh; 3/IeCh Bbl HAMIETE€ COBETHI
MPUMEHUTEIBHO K U3TOTOBJICHHIO 3HAUKOB.

3aroToBKM MPOTKHUTE y Kpas MIJOW M TNPOMYCTUTE B OTBEPCTUE TOHKYID MEAHYIO
MPOBOJIOUKY. [IpoMoiiTe 3aroTOBKH, TPOTPUTE OCH3NHOM U 3yOHBIM MTOPOIIIKOM, €IIIe pa3 MPOMONTE
U, Jepka 3a TMOABECKY MJIM C TOMOIIbIO MUHIIETA, OIYCTUTE Ha MOJIMHMHYTHI B pa30aBlICHHBIH,
npuMepHO 5%-HbIil pacTBOp a30THOM KHCIOTHL. Hamocnenok mpomMoiiTe B INpOTOYHOW BOJE U
II0JIBECHTE HA METAJUIMYECKUH CTEpkKEHb. BCIO MOABECKY ONYCTUTE B CTaKaH C JIBYMS MEIHBIMU
IUTACTUHKAMHU-aHOIaMU (3HauKH OynyT kaTojgamu). JINCTOUKM (OJIbIU JOKHBI OBITH PACIONOKEHBI
Ha pa3HbIX YPOBHSX, YTOOBI OHM HE 3aKpBIBAIM APYT Apyra. B crakan Haneire snextposnut! 25 T
MeIHOro Kymnopoca u 1,5 mur cepHoit kucinotel Ha 100 M1 BOJIBI, JKeIaTENbHO IUCTUINIMPOBAHHOM.
VcTOUYHUK TOKa — aKKyMYJIATOP; MOKHO HCIOJIb30BaTh U TpaHchopMaTop ¢ BIIpsMuTesieM. Tok B
nenu okoso 10 MA Ha 1 cm?. TonmuHa MeTHOTO ¢i10sl JoJkHA ObITh 0,5-0,8 MM.

Korna menHeHne 3akOHYEHO, MPOMOWTE AeTanu. Eciau Bbl pelnwin chenaT Ha 3HAudKe
penbeHOe M300pakeHWe WM HAJIUCH, HaMeTbTe MX UriIod. Ty 4acTh MOBEPXHOCTH, KOTOPYIO
MOKPBIBATh HE HAJ0, 3aKpoiiTe TOHKUM ciioeM kiest bD, naka unu mapaduna, OMyCcTUTE 3arOTOBKH B
AJIEKTPOJIUT U OMNSATh BKIIOUHUTE TOK, YTOOBI OTKPBITHIE YUaCTKH MOKPBUIUCH CIOEM MEIN — TOTAa
OHH CTaHyT BbIMyKJIbIMH. [Tocie 3Toro kel mim napaguH CHUMUTE.

Ecnu cymeere, BbIrpaBupyiiTe€ Ha 3HauKe HAANHMCh WIM H300pakeHHe, U 005A3aTelabHO
npunasiire ¢ 0OpaTHOI CTOPOHBI OYIIaBKY.

Hakonen, mpunaguMm 3HAYKy HapsAHBIA BUA. XUMHUYECKas OKpacka U HHUKEJIMpPOBaHHE
BIIOJIHE MpUrogHbl. Ho eme mydine BRIMISAAT 3HAUKH 1101 CTapoe cepedpo.

3arotoBbTe 2—3%-HbIIl pacTBOp HUTpaTa cepedpa (MOKHO PacTBOPUTH B BOJE ANTEUHBIN
JSAMUCHBIA Kapangam). HeOonpmmMu mnopuusMu 100aBisiiTe CONSAHYIO KHCIOTY—TpH-YEThIpe
o0bema Ha oJuH 00beM pacTBopa. C BhIABIIETO OcajKa XJopuaa cepedpa cielTe pacTBOp, 0CaI0K
HECKOJIBKO pa3 MPOMOWTE IUCTWIJIMPOBAHHOW BOJOHM, ClIMBasg BOJY OYEHb aKKypaTHO, IO
CTEKJISIHHOM Tmanouke, 4yToObl HE TepsTh xjiopun cepedpa. K ormbiTomy ocanky mpobaBbTe
HeOonmpMu  nopuusiMu 30 %-HbIH pacTBOp HMOIWAA Kalus J0 TeX MOop, MOKa OCaJoK He
PacTBOPHUTCS TIOJIHOCTHIO. [loneiTe Bomy, YTOOBI TOBECTH 0OBEM PacTBOpA JI0 MEPBOHAYAILHOTO. Y
BaC JIOJDKHO OBITH CTOJIBKO K€ 3JIEKTPOJIMTA Ul CepeOpeHHsi, CKOJIbKO BBl MPUTOTOBWIM €r0 JUIs
MEIHEHHUS.

B 3TOT »1eKTposuT morpy3uTe 3HAYKM (OHM BHOBb OyayT KaTofamu). AHOJAMH MOTYT
CIIY’)XUThb TpauUTOBBIE CTEP)KHHU, Jydyllle M3 OaTapeek, a He U3 KapaHJalled, MOTOMY YTO HX
UIOIA/b JJOJKHA OBITh HEMHOTO OOJIBIIIE TUIOIIAAN 3HAUKOB. I1oTHOCTE TOKa HeboubIIas, okoio 1
MA/cM?.

Tax Ha 3Haukax oOpasyercs cioi cepedpa M, KOHEUHO, OHO BBITIAAUT Kak HoBoe. OHAKO
HE Takas y>X XUTPOCTh TOYEPHHUTHh 3HAYKW TOJ cTapoe cepedpo... BoaHswiii pactBop cynbduma
kanus npuMepHo 0,5—1%-Hoi koHueHTpauuu Harpeite no 50 °C. 3Hauku B 3TOM pacTBOpE
MIOCTENIEHHO W3MEHAT IIBET — OHU CTAaHYT CHayajla CepbIMH, IIOTOM CHHEBAaThIMU M, HaKOHEIl,
yepHbIMH. [IpomoiiTe 3HaukW U MOTpuUTe UX (PeTpoM MM CyKOHKOH. Torja BBIMYKJIbIE YacTH
MIOCBETJICIOT, OCTAJIbHAS K€ TTOBEPXHOCTh OCTAHETCS YEPHOM, M 3HAYKU OYIyT BHITJISAETh UMEHHO
TakK, KaK M3/eJHsl U3 CTaporo cepeodpa.

BJIATOPOJITHA S TATUHA

bnaropoanyio uepHb Ha cepebpe BBl y)K€ HaydyWJIHCh JIeNaTh dKcipecc-meronoM. Ceituac
MOY4YHMMCSI TIOYTH CTOJIb K€ OBICTPO MOTy4yaTh OJArOpPOAHYIO MATHHY.

Menubsle M OpOH30BBIE TMPEAMETHl BO BIQKHOM BO3JyX€ ITOCTEIIEHHO IOKPBIBAIOTCS
3€JICHBIM HAJIETOM; 3€JICHEIOT U TEMHEIOT CTapUHHBIE MOJCBEYHUKH U JBEPHbIE PYyUKH, KAMHUHHBIE
yacel U OpOH30BbIE CTaTyM Ha Iuiomaasx. OOpa3oBaBIIMIiCS Ha HUX HaJeT — TaK Ha3bIBaeMas
OnaropojHasi, UJM aHTUYHAsl, TaTHHA—BEChMa [IEHUTCS JTIOOUTENSIMU UCKYCCTBA.

YroOpl oOpa3zoBajiach NaTWHA, HEOOXOJUMO JUIMTENBHOE, B TEYEHWE MHOTHUX JIeT,
BO3/ICIICTBHE BO3[yXa, COJAEPXKAILLEro BJary W JTUOKCHJA yriepoja (yriaekucnbli raz). B
NPUCYTCTBUM 3TUX JBYX BEIIECTB 0Opa3yercsl IUIEHKAa OCHOBHOTO KapOOHaTa MM, MO COCTaBy
Onu3Kash K IIUPOKO M3BECTHOMY MMHepasly ManaxuTy. [lonydnTh MCKYCCTBEHHO MHHEpal HaM He



yZacTCsi — HEBO3MOYKHO BOCIPOM3BECTH €r0 IUIOTHYI0 KPHCTAJUIMYECKYIO CTPYKTYpY. A BOT Ha
CO3/1aHH€ aHTMYHOM MaTHHBI Y HAC YWIYT HE roJibl, a CYHUTAHHbIE MUHYTHI, HY, B KpailHEM citydae,
qac-pyrou.

K HeGonbmiomy MemHoMy mnpeamery (a AJjii HOPUKHIOYHOTO OIbITa enle Jyylle — K
IUTACTUHKE MM KYCKYy MEIHOW (DONbrH) MPUCOETUHHUTE MPOBOJOK C 3aYMIIEHHBIMH KOHIIAMHU.
[IpoTpute MOBEPXHOCTH, KaK Bbl MOCTYNajdd HE pa3, MEJIKOW HaXJauHONW Oymaroi, MOJOXKHUTe
OpeMeT B TOPSAYM pacTBOP CTHPAJILHOW COABI, MPOMOITE BOJOW M TMOTPY3UTE €ro B CHaObIif
pacTBOp yKcyca — 3TO IIOMOKET U30€KaTh MPEKIEBPEMEHHOTO OKHCIIEHUSI.

Tem BpemMeHEM 3aliMUTECh NMPUTOTOBIEHHEM JJIEKTPOJUTA: JBE YalHbBIE JIOXKKU XJIOpHIA
aMMOHHMS (HaIIaThIpsi) Ha cTakaH BOJbl. He kacasich MeIHOTro mpeaMmeTa pyKamH, BBIHBTE €ro
IUHIETOM (MM 32 MPOBOJOK) M3 YKCYCHOTO PacTBOpPA, IMPOMOWTE MOJ KPAHOM M OIyCTUTE B
pactBop HamaTbips. [loakiiounTe NPOBOJOK K TMOJOXKHUTEIBHOMY TIONIOCY OaTapedku, a
OTPHLIATENILHBINA €€ IMOJIOC COCTUHUTE C MEIHBIM 3JIEKTPOJOM — C JIF0OOH MEAHOM IUIAaCTUHKOM,
KOTOPYIO MOXKHO HE OYMILATh CTOJIb TIIATENbHO. Beckope karoa, T. €. mpeaMeT, Ha KOTOPBIM MbI
HAaHOCHUM MAaTHHY, NOKPOETCS KpacHbIM MAaTOBbIM cioeM. Ho mo3BosIbTE, MBI pacCUMTHIBAIM Ha
3eJIeHbIN!

He Oynem, onHako, cemnTb. MUHYT yepe3 AecATh BBIHBTE MPEIMET, He JOTParuBasch 10
HEro pyKaMu, M TOJOXHUTE TakK, YTOObl C HEro crekaja BOJa, HO MOBEPXHOCTh MpPH ITOM HE
noLapananack; MOKHO IOIBECUTH €ro 3a MpoBoJOK. IIpoiiaeT kakoi-HuOy b yac, U KpacHBIN CIOH
CTaHeT 3eJIeHbIM. JTO KpacHasi aTHHA Ha MEU NMPEBPATUIIach B 3€JIEHYI0, CX0KYIO C MaJIaXUTOM.

Eme Gosnbiiero sgdexra MOXKHO TOCTHYb, €CIU B3ATh B Kau€CTBE JJIEKTPOJHUTA PACTBOP
aMMuakKa KOHIeHTpaiuei okoso 25 %, HO B 3TOM cilydae Hajl0 paboTaTh MO/ TATOW MIIM Ha CBEXKEM
BO3JyX€, TaK KaK y KOHILEHTPMPOBAHHOI'O pacTBOpa aMMHaka O4eHb pe3kuil 3amax. Ilonsecbre
IpeIMeT Tak, YTOOBI YaCTh €ro OKa3ajach Haj AJIEKTPOJUTOM. Torja Ta 4acTh, KOTOpas HaXOJUTCS
B pacTBOpE, OCTAHETCS KPAcHOM, a Ta, 4TO Ha BO3JyX€, MOKPOETCS 3a yac C HEOOJBIIUM 3€JIEeHO-
CHHEH TJICHKOW, OUYeHb MOX0XKEH Ha HACTOSIIYIO0 OJaropoIHYIO IMaTHHY.

He Hy)XHO criemmTh, CTaBsl 3TOT OIBIT, U YBEJIIMYUBATh TOK: YEM MEIJIEHHEE UAET MpoIiece,
TEM IMpOYHEe CJIOM OCHOBHOTO kKapOonata menu. Ho Bce paBHO, 4ackl — 3TO HE TOJbI, U IO
NPOYHOCTH HAIlleH IUIEHKE JalleKO J0 €CTeCTBEHHOH MaTWHBI (XOTS OHA U HE MEHEe KpacHBa).
YToObI COXpaHUTH €€, MOKPOUTE 3eJIeHOe MOKPHITHE KAKUM-HUOY Ib OECIIBETHBIM JIAKOM.

CTEKJIO 1 DMAIJIb

3Hauky, OpOIIH, pa3IMYHbIE YKPALLIEHUS U MHOTHE MPEMEThl 00MX0/1a MOKPHIBAIOT IMAJIbIO
— CTEKJIOM, HAaHECEHHbIM Ha MeTaul. BOT M MbI mompoOyeM NpHUroTOBUTH CTEKIO. JIst 3THx
OTBITOB HEOOXOJMMa clielualbHas Meyb. YXKE M0 3TOM MPUYMHE M3TOTOBJIEHUEM CTEKJIa HEINb3s
3aHuMaThes goma. Ho, KpoMe Toro, Hy)KHbI U HaBBIKM B pa0OTE ¢ TOPSYMMU paciljlaBaMM, TaK 4To
OTIBITHI, O€3YCIOBHO, HA/10 MPOBOJIUTH B IPUCYTCTBUU CTapILIUX.

Ha 3aBojax W B XMMHUYECKHUX JaOOpaTOpHUAX CTEKJA MOJYYAIOT M3 MIMXTHI — TIIATEIbHO
MepeMeNIaHHON CyXOW CMECH IMOPOITKOOOpa3HBIX COJIEH, OKCHIIOB M JIpYyrux coeawHeHuit. [Ipu
HarpeBaHuM B Ile4ax 0 OYEHb BBICOKOW TeMrieparypsl, Hepeako Beime 1500 °C, conu pasnaratorcs
JI0 OKCHJOB, KOTOpbIE, B3aUMOJICUCTBYSI MEXy cOO0M, 00pa3yloT CHIIMKAThI, O0opaThl, (hocdaTsl U
JpyTHe yCTOMYMBBIE IPU BHICOKMX TEMIIEpAaTypax COEANMHEHUs. BMecTe OHM U COCTaBIAIOT CTEKIIO.

Mpl OyneM roTOBUTH TaK Ha3bIBa€Mbl€ JIETKOIJIAaBKHUE CTEKJa, JJIS KOTOPBIX JAOCTATOYHO
7a00paTOpHOM AieKTpudeckol meun ¢ temmneparypoil HarpeBa g0 1000 °C. Eme nmonano0sTcs
TUTJIM, TUTENbHBIC HUMIEI (4TOOBI HE O0XKEe4hbCs) M HEOOJbINas POBHAs IUINTA, CTATbHAS WIH
yyryHHas. CHa4ana Mbl CBapUM CTEKJIO, & IOTOM HalJeM €My IPUMEHEHUE.

[TepememaiiTe mmarenem Ha gucte Oymaru 10 T Tetpabopara Hatpus (Oypsi), 20 T okcuaa
cBuHIA ¥ 1,5 T okcuaa kobOanbTa, MPOCESIHHBIX Yepe3 CUTO. DTO U ecTh Haia muxra. [lepechinbTe
ee B HeOOJIbIION THUTeNlb W YIJIOTHUTE IINAaTeleM TaK, YTOObI MOJIYYUJICS KOHYC C BEPIIMHOW B
LEHTpe THUIIIA. YIUJIOTHEHHAs IIMXTa JOJDKHA 3aHATh B THUIJIE HE OoJjiee Tpex deTBepTell oObema,
TOrJ]a CTEeKJIO He OyneT nponnBathes. Ll{unmamu noctaBpTe TUTENb B 3EKTPONEUb (TUTEIbHYIO WU
mydenbHyto), Harpetyto 10 800—900 °C, u momoxauTe, MOKa MMXTa He cruaBuTcd. OO0 sTOM
CYIAT MO BBIJIEJICHUIO IMYy3BIPHKOB: KaK TOJIbKO OHO IMPEKPaTUIOoCh, CTEKJIO roToBo. [loctaHbTe



TUTENb IIMINLIAMU U3 II€YW U Cpa3y JK€ BBUICHTE pACIUIaBIEHHOE CTEKJIO Ha CTaJbHYIO WIIHU
YYT'YHHYIO IUIUTY C YMCTOM MOBEpXHOCThIO. OCThIBasi Ha IUIMTE, CTEKJIO OOpa3yeT CIMTOK CHHE-
¢uoneroBoro 1Bera.

UroObl TOMYyYUTh CTEKJIAa JPYrMX IBETOB, 3aMEHHTE OKCHJ KoOaiabTa JpYyruMHU
okpamuBatomumu okcuaamu. Okeun xene3a(Ill) (1—1,5 T) okpacut cTeksio B KOPHUHEBBIHN, OKCH]T
meau(Il) (0,5—1 r)—s 3enensiii, cmech 0,3 T okcuga meau ¢ 1 r okcuaa kobanbTa U 1 T okcuaa
xene3a (III)—s yepnslii 11BeT. Ecnu ske B3sTh TOMBKO OOPHYIO KHCIOTY U OKCHJI CBUHIIA, TO CTEKIIO
ocTtaHeTcsi OecUBETHBIM M Mpo3pauHbIM. [loskcnepuMeHTUpyHTe camMH € JAPYTUMHU OKCHJIaMH,
HaIpHUMep, XpoMa, MapraHiia, HUKEJs, 0JI0Ba.

Crekiio u3MeNnpyuTe NecTUKoM B papdopoBoii crynke, YToObl HE TOPAHUTHCSI OCKOJIKAMH,
00s13aTeNIbHO 0OMOTaTe PYKY MOJIOTEHLEM, a CTYNKY C IECTUKOM MPUKPONTE YUCTON TPSAIIKOM.

CcbinbTe MENKUN CTEKJISIHHBIM MOPOIIOK Ha TOJCTOE CTEKJIO, 100aBbT€ HEMHOI'O BOJABI U
pa3oTpUTE A0 CMETAaHOOOPA3HOI'O COCTOSIHUSA KYPAaHTOM — CTEKJISIHHBIM MM (aphOpOBHIM IUCKOM
¢ pyukoi. BMecTo KypaHTa MOKHO B3SITh MaJIEHbKYIO TUIOCKOJOHHYIO CTYTNKY WJIM MOJIHUPOBAaHHBIN
KYCOK I'PaHUTa — TaK MOCTyNaJId CTapble MacTepa, Korjaa pactTupanu kpacku. [lonydeHHyro maccy
Ha3bIBAIOT HITUKEpOM. ETo MBI OyZieM HAaHOCUTh Ha MMOBEPXHOCTh ATFOMUHUS PUMEPHO TaK e, KaKk
3TO AENA0T, U3TOTOBJISAS YKPAIIECHNUS.

OuncTrTe TOBEPXHOCTh ATIOMMHHUS HaXJayHOW Oymarod M 00e3KHUpbTE KUISYCHHEM B
c0J10BOM pacTBope. Ha uncToil moBepXHOCTH NPOUYEPTUTE CKAJIBIIEIEM WM UIVIONH KOHTYP PUCYHKA.
[ToBepXHOCTH € MOMOIIBI0 OOBIYHON KMCTOUKH MOKPOINTE NITUKEPOM, IPOCYIIUTE HaJ IJIaMEHEM, a
IIOTOM HarpeBaiTe B TOM JK€ IUIAMEHH JI0 TEX IOp, NTOKA CTEKJIO HE HAIJIaBUTCS HAa METALL. Y Bac
MOJy4uTCsl 3Mallb. Eciu 3HAYOK HEBENUK, €ro MOYKHO IMOKPBIBATh CJIOEM CTEKJa M HarpeBaTh B
iaMeHu neiaukoM. Ecnu ke uzgenue Oosiee KpymHoe (CKaXkeM, TaObIUyYKa ¢ HAAINHUCHIO), TO HAJ0
pa3OuTh €ro Ha YJaCTKU M HAHOCUTH CTEKJIO HA HUX MoovepenHo. YToOwl 1BET sManu ObUT Oosiee
MHTEHCUBHBIM, HAHECUTE CTEKJO IMOBTOPHO. TakuM crmocoOOM MOXHO MOJIy4aTh HE TOJBKO
YKpalleHusi, HO W HaJEKHbIE SMajeBble MOKPHITHS MJs 3allUThl AJTIOMHUHHMEBBIX JleTaleld BO
BCEBO3MOXHBIX NMpHOOpax M MoAensX. Tak Kak B 3TOM CiIydae 5Mallb HECET JIOMOJHUTEIbHYIO
Harpy3Ky, METaJNIMYECKYI0 IIOBEPXHOCTh IOcie O00€3KUPUBAHUS M IPOMBIBKH IKEJATEIbHO
MOKPBITh IUIOTHOM OKCHJIHOW IIEHKOW; JUIs 3TOr0 JOCTAaTOYHO MOAepkaTh Aetanb 5—10 MuH B
ne4u ¢ TemrepaTypoi uyth Huxe 600 °C.

Pazymeercs, Ha OONbLIyIO JAeTalb NUIMKEpP ya00HEe HAHOCUTh HE KUCTOYKOH, a Mu3
MyJIbBEPHU3aTOPa WIW MPOCTO IMOJTUBOM (HO CIIOM JO0mKeH ObITh TOHKMM). [loacymuTe nerans B
cymmiabHOM 1kady npu 50 — 60 °C, a 3arem nepeHecuTe B AIEKTponeys, HarpeTyto 10 700 — 800
°C.

A eme u3 JErkoIJIaBKUX CTEKOJ MOXKHO IPUTOTOBUTH OKpAIIEHHBbIE IUIACTUHKU JUIS
Mo3au4HbIX paboT. Kyckm Ourtoit dapdopoBoil mocyasl (Mx Bam Bcerja JaAayT B IOCYJHOM
MarasuHe) oOJIeHTe TOHKUM CJIOeM IIIMKepa, MPOCYIIWTe MpU KOMHATHOM TeMIiepaType WIH B
CYyIIWIBHOM IIKaQy U HAaIJaBbTE CTEKJIO Ha IUIACTUHKH, BBIAEP)KMBAs UX B DJIEKTPOINEYH IPHU
temneparype He Hke 700 °C.

OcBouB paboOTy CO CTEKJIOM, Bbl MOKETE IOMOYb CBOMM KOJUIETaM W3 OHOJIOTHYECKOIo
KpY’KKa: TaM HEPEJKO U3rOTOBIISAIOT Uy4ella )KUBOTHBIX, a /IS Uydesl Hy KHbl Pa3HOLIBETHBIE IJ1a3a...

B cranpHOW miuTe TOMIMMHON 0KoJio 1,5 cM BBICBEPJIMTE HECKOJBKO YIIIyOJIEHUH pa3HBIX
pa3sMepoB ¢ KOHHYECKUM WM chepudeckuM JHOM. Tem ke cnocoOoM, U4TO M MpexJe, CIUIaBbTe
pa3HOILIBETHbIE CTEKJIa. ['aMMbl, MOXKajdyd, XBaTUT, a 4YTOObl M3MEHHTh WHTEHCHUBHOCTH, UYyTh
YBENUYbTE WM YMEHBIIUTE COJEPKAHNE OKpAIINBAIOLIeH J0OaBKH.

He6ompiiyto Kario sipKoro paciulaBiI€HHOTO CTEKJIa MOMECTHTE B YIUIyOJieHHE CTajlbHOU
IUIATHI, 3aT€M HaJlelTe CTEKJIO IBeTa padykHoil oOomouku. Kamis BoiiieT B OCHOBHYIO Maccy, HO
HE CMeIllaeTcs ¢ Hel,— Tak OyAyT BOCIPOM3BEICHBI U 3pauok, U paayxHas o0onaouka. Oxnaxaante
U3JIENIU MEUIEHHO, HE JIOMyCKas PE3KUX INepemnanoB Temrneparyp. g 3Toro 3aTBEpIAEBIIUE, HO
elle ropsYre «ria3za» J0CTaHbTe U3 (POPMBI OJOTPETHIM MUHIIETOM, IOJO0XKHUTE B PHIXJIbIN acOecT 1
y’K€ B HEM OXJIaJIUTE 10 KOMHATHOM TEMIIEPATYPHI.

KoHneuHo, erkonigaBkuM CTEKJIaM MOXXHO HaWTH W apyrue npumeHenus. Ho He mydie iu



Oynert, eciu Bbl MOUIIETE UX CaMU?

W B 3aBepllieHUE OMBITOB CO CTEKJIOM, MOJB3YSICh BCE TOM K€ AJIEKTPOIEUbIO, MOIMbITaEMCS
IpeBPaTUTh OOBIKHOBEHHOE CTEKJIO B I[BETHOE. ECcTeCTBEHHBIN BONPOC: HENB3s JIM TAKUM CIIOCOOOM
cieNaTh COJHEYHble OuKH? MOXKHO, HO BpSJ JIM 3TO yJAcTCsl BaM C MEPBOrO pas3a, MOTOMY UTO
npolecc Kampu3eH U TpeOyeT HEKOTOpHIX HaBbIKOB. [loaToMy OepuTech 3a OYKM TOJIBKO MOCIE
TOr0, KaKk MOTPEHHpPYEeTeCh Ha KyCOUYKax CTeKJa U YOeIWTech, YTO Ppe3ylbTaT COOTBETCTBYET
OKUJIAaHHSIM.

OcHOBOM Kpacku JyIs cTekina Oyaer kanugonb. M3 pe3snHaToB, cOIeil KUCIOT, BXOASIINX B
cocTtaB KaHM(OIHM, BBl paHee TOTOBUIM CHKKATUBBI JIJISI MACISHBIX KpacoK. BHOBB oOpaTtumcs k
pe3uHaTaMm, MOTOMY YTO OHHM CIIOCOOHBI OOpa30OBbIBaTh HAa CTEKJIE TOHKYIO POBHYIO IUIEHKY U
CIIY’)KUTh HOCUTEJISIMU KpacsIIero BeliecTsa,

B pactBOpe enxoro HaTpa KoHmeHTpanuei okono 20 % pacTBopsiiTe pH MOMEITUBAHUN U
MOMHSI, KOHEYHO, 00 OCTOPO’KHOCTH, KYCOUKH KaHH(OIM 10 TeX MOp, MOKa KUAKOCTh HE CTaHET
TeMHO-kenToi. OThunpTpoBaB, 1006aBpbTe HEMHOTO pacTBopa xJyopuna xeneza FeCl; wim npyroit
CONIM TPEXBAJICHTHOTO ene3a. VMelTe B BHIy, YTO KOHIIGHTpAIlMsl pacTBOpa JOJDKHA OBITH
HEeOO0JIbINO0M, CONb HeMb3s OpaTh B U30BITKE — OCAJ0K MMIPOKCHIA XKelle3a, KOTOPBIA B 3TOM cilydae
oOpa3yeTcs, HaM momentaeT. Eciau jke KOHIIEHTpalusi COJIM HEeBeNMKa, TO 00pa3yeTrcsi KpacHBIH
0CaJIOK pe3MHAaTa XkeJjle3a — OH-TO TaM U HYXKEH.

OtdunpTpyiiTe KpacHbIl 0CaZOK M BBICYIIMTE €ro IMa BO3JAyXe, a 3aTeM pacTBOPUTE 10
HACBIIICHNUS] B YUCTOM O€H3WHE (He aBTOMOOMJIBLHOM, a O€H3MHE-PAaCTBOPUTEIIE) eIlle JTydIne ObLIOo
Obl B3ITh TeKCaH WIM TeTposiedHbli 3¢dup. Kucroukoil wumum mynbBEpU3aTOPOM OKpachTe
MOBEPXHOCTh CTEKJIa TOHKUM CJIOEM, JAlTEe MOJACOXHYTh W MOJOXHUTe Ha 5—I10 MHUH B meusb,
Harpetyto npumepHo 1o 600 °C. Ho kaHudonb OTHOCHTCS K OpraHMYECKHM BEIIECTBAM, a UM
TaKyl TeMIlepaTypy He Bbinepkath! [IpaBHIbHO, HO UMEHHO 3TO M HY)KHO — ITYCTh OpraHHYecKast
OCHOBa BBITOPUT. Torja Ha CTEKJI€ OCTAaHEeTCs TOHYaWInas IUIEHKa OKCHJA JKejle3a, XOpOILIOo
CLETUIEHHAs! C TIOBEPXHOCThIO. M XOTA OKCHA B 00IIEM-TO HEMpPO3paueH, B CTOJIb TOHKOM CJIO€ OH
MPOIMYCKAET YacTh CBETOBBIX JIyUYeil, T. €. MOXKET CIIy>KUTh CBETO(PHUIBTPOM.

B03M0OXHO, CBETO3ANIUTHBIA CIIOW TOKAXETCS BaM CIHUIIKOM TEMHBIM WM, HalpOTHB,
W3TUIIHE CBETIBIM. B TakoM ciydae MOBappUPYHTE YCIOBHS OMBITa — YyTh YBEIHUYbTE WIIH
YMEHBIIINTE KOHIIEHTPAIMIO pacTBOpa KaHU(OIU, U3MEHUTE BpeMs U Temieparypy obxkwura. Ecimu
’Ke Bac He YCTpauBaeT IIBET, B KOTOPBIH CKPAIIEHO CTEKJIO, 3aMEHHUTE XJIOPHUJ JKeJe3a XJIOPUIOM
JIPYroro Merajja, HO HEMPEMEHHO TaKOro, OKCHJ KOTOPOTO SIPKO OKpallleH, HalpuMep XJIOPHIIOM
MeIH WU KOOabTa.

A Korja TEeXHOJIOTHS TIIATEIbHO OTpaboTaHa Ha KyCOYKax CTEKJIa, MOXHO 0e3 ocoboro
pHCKa COBEPIIUTH IpeBpallleHue OOBIYHBIX OYKOB B cojiHeuHble. He 3a0ynbTe TOJNBKO BBIHYThH
CTEKJIa U3 OIpPaBbl — IJIACTMACCOBAs ONpaBa HE BBIACPKUT HarpeBaHUs B €YU TOUHO TaK K€, KaKk
KaHU(OJIbHAS OCHOBA...

CAMO/IEJIbHBIN IIJIACTUJINH

KoneuHo, mIacTUIMH MOXXHO KynmuTh B MarasuHe. Hy u uto u3 storo? PammompuemMHUK
TOK€ KyIUTh MOYXHO, OJTHAKO CKOJIbKO JIFO/IEH KOPIIT HaJ| pagrocxeMamu!

Jlist caMo1eIbHOTO TUTACTUIIMHA €JUHCTBEHHBIM JIe(DUIIUTHBIM CHIPhEM OKaXKETCs, BUAUMO,
onenHoBas kucinora C,;H;;COOH. BnpoueMm, oHa ecTh, HaBepHOE, B IIKOJIbHOU JlabopaTopuu (1
BOOOIIE 3TO OYEHb PACIPOCTPAHEHHAs! KUCJIOTA, BXOSAIMIAs B COCTaB IMOYTH BCeX KHUpoB). M3 Hee
MBI TIOJIYYUM ITUHKOBYIO COJb — ojeaT IuHKa. K 35 wactsaM (1o macce) Harperoil OJICMHOBOM
KHUCTIOTHI TIpUOaBbTe HEOOJBIIMMHU MOPHUIMH S5 4YacTe CyXHMX HHMHKOBBIX Oelnus (MOKHO B3SITh
camoJielbHbIN TUTMEHT). Kaxk1yto HOBYIO Mop1iyio OelIusl BHOCUTE JIUIIb [1OCJIE€ TOTO, KaK UCUE3HET
NeHa OT MpuOaBJIeHUs Mpeablayiiel. Eciu MHKOBBIX Oeiil y Bac He 0Ka3ajloch, MOKHO 3aMEHUTD
uX OOBIYHBIM MEJIOM — TOTJa y Bac MOJy4YUTCs osieaT Kanblus. [IpaBna, kauecTBO IuiacTUIMHA
OyzleT HECKOJIBKO XYyKe.

K nonydenHomy cupornoodpazHomMy ojeary MpuOaBbTe NMPU MOCTOSHHOM MepeMeIMBaHUN
18 yactelf cMecH paBHBIX KOJMUYECTB Macja M Bocka. UTOObI ee MPUTOTOBUTH, PACIUIABbTE BOCK U
no0aBbTE€ K HEMY, DHEPTMYHO IEpeMEeInBas, XKUAKOE Macjo, HampuMmep BaszenuHoBoe. Emie pa3



MOTYEPKUBAEM — BCE KOMIIOHEHTBI HAJI0 TIIATEJIBHO IIEPEMEINBATh, OT 3TOIO BO MHOTOM 3aBUCHUT
KayecTBO F'OTOBOTO IUIacTUiIMHA. UTO KacaeTcs BOcKa, TO JIydlle Obl B3ATh MPUPOAHBIN, MTUETHHbIH,
HO B KpailHeM cilydae ero MOXXHO 3aMEHUTh CT€apHHOM (ToJbKO He mapaduHoM). CTeapuH xKe
MO’KHO 0e3 TpyJa MPUTrOTOBUThH U3 XO3SIICTBEHHOIO MbLIa, Kak ObUIO omucaHo B pasnene «llepBbie
OTIBITBD».

Korna cmech oneara, macia W BOocka (MU creapuHa) OyneT rotosa, Ao0aBbTe K Heil 23
YaCcTH Cepbl, U3MEIbUEHHON B TOHKYIO ITyApy (MOKHO B3sITh aITEYHBIH npenapar), 15 gacreit cyxoii
MEJKOW TJIMHBI, NPOCESTHHOW uepe3 CUTO, W emie 4 4acTh KakoH-MOO MHHEpalbHOM Kpacku.
MoxHo, HarpuMep, B3sTh MyMHIO (OKcH]L kene3a Fe,O3)—Bbl y)ke ymeeTe rOTOBUTH 3TO BELIECTBO
(ue 3a0ybpTe 00 MHTEHCHBHOM U MOCTOSTHHOM IepemelnnrBanun). Eiie pa3 TmiarenabHo pazMeniaiire
TOTOBYIO CMECh U pacKaTalTe CKaJKoi Ha ucte (haHepsl WK xecT. [ImacTuiimH rotos.

BoT TonbkOo Kakas HEMpUSATHOCTH: y oJjieaTa IUMHKA 3amax He u3 jydmux. Ho ero MoxHo
3arIyIUTh OTAYIIKONH. CMemunBas UCXOAHbIE MPOIYKTHI, 100aBbTE HEMHOTO (HECKOJBKO Karelb)
INPUSITHO MAaxHYIIETO BELIECTBa, HANpUMEp PO30BOIO WM JIaBaHIOBOTO Macia, WM XOTA Obl
OJIEKOJIOHA.

[TOCEPEBPUM 3EPKAJIO!

Bo3moxkHo 11 3T0? 3epkasnia cepeOpsAT Ha cHenMaibHbIX (habpukax, B 3€pKaJbHBIX
MacTepckux. Pemecio 3To apeBHee, ¢ TpaIuIUsIMU U MPOPECCUOHAIBHBIMU CEKPETAMH — HEJIETKO
M3rOTOBUTH XOpoliee 3epkaio. 1 Bce sxe — nomnpolyem!

KoneuHo, 3epkanbHyI0 TOBEPXHOCTb MOXKHO TPUTOTOBUTH 0€3 Tpyla,— PEeakKluio
«cepeOpsiHOTO 3epKajiay CTaBiAT B IIKoJe Ha ypokax. Ho Xopoiero 3epkana He MOJXY4HTCH,
moOJecTUT HEMHOro — ® Bce. Her, TyT pedp moiner o HacrosmieM 3epkaie. M oHO y Bac
HETPEMEHHO TOJIyYUTCs, €CIIU Bbl Oy/ieTe paboTaTh akKKypaTHO U He peHeOperaTh Melo4aMu.

Baxxnoe mnpenynpexaeHue: paboTaidiTe TONBKO € JUCTWILIMpoBaHHOW Boao. Ilopomiok
«KPOKYC» — CHEIMalIbHO MpUroToBIeHHBIN okcun xenesza(lll)—mpoceiite uepes mMenkoe cUTO U
MOJIYYEHHYIO MbUIb Pa3BEAUTE IUCTUIUIMPOBAHHOM BOMOM. Eciam y Bac HET «KpOKyca», MOYKHO
B3iTh KAaKylO-JTMOO TOTOBYIO IOJMPOBAIBHYIO JKHUIKOCTh, OHU MPOJAIOTCS B XO3SIMCTBEHHBIX
MarasuHax. POBHOE CTEKJI0, KOTOpO€ Bbl COOMpAETECh CHENaTh 3€PKAIbHBIM, MOJIOKUTE HA CTOI.
ITpoBeppTe ypOBHEM, FOPU30HTANIbHA JIM TOBEPXHOCThH CTOJA, U €CIIU HET, NOJUIOKHUTE MO HOKKH
CIIOKEHHbIE JIMCTKM Oymaru, 4toObl BBIPOBHATH MMOBEpXHOCTh. He Oepure Oo0jbinoe CTEKIO,
HAuMHATh JIy4ylle ¢ mMajgoro. YtoOwl ciydailHO He pa3JaBUTh €ro, MOJIOKUTE Ha CTOJ, HalpuMmep,
cTapoe OfesuIo.

Hanelite nonupoBaabHyIO KUIAKOCTh HA CTEKJIO M TIIATEIBHO MPOTHPANTE €r0 KPyrOBBIMU
JIBIDKCHUSIMH C TIOMOIIBIO BOWJIOKA, (heTpa (MOKHO B3ATh CTapylo NUIAIMY) JHOO KycKa MATKOU
koxHu. [loTpuTe cTekno mapiei, CMOYEHHON B3BECHIO TOHKO Pa3MOJIOTON M NMPOCESHHON NEM3BI B
BOJIC, €Ie pa3 MPOMONTE AMCTUNIMPOBAHHON BOAOW, MPOTPUTE BIIAXKHOW TyOKOH, a 3aTeMm
MapJIEBbIM TaMIIOHOM, cMoueHHBIM B 0,15 %-HoM pactBOpe xsopuaa ososa (IV), omsars npomoiite
U TPOTPUTE OTXKAThIM TaMroHOM. [loAroroBka crekia 3akoOHUEHA. JTO OYEHb Ba)kHas MpoLExypa.
OT TOro, HaCKOJBKO TIIATENIFHO BbI €€ BBIITOJHUIIN, 3aBUCUT Ka4eCTBO OYAYILEro 3epKaia.

O06paboTanHyI0 MOBEPXHOCTH HAJ0 Cpasy ke cepeOpuTh. Eciu BbI moueMy-1ubo He ycrean
IPUTOTOBUTH PACTBOP AJIsi CepeOPEeHHs, TO OMYCTUTE CTEKJIO B TEIUIYIO0 TUCTUNIUPOBAHHYIO BOJY U
HE BbIHMMaiiTe M3 Hee, MOKa Bce He OyaeT roroBo. Kcratu, Takas omepainusi Mmojie3Ha BO BCEX
CIIyyasix: XOpOLIO, €CJIH CTeKJIO rpaaycoB Ha 8—10 Termee, yeM pacTBOp JUIsl cepeOpeHHusl.

OTOT pacTBOp HEOOXOIMMO TOTOBUTH TOJIBKO B PE3MHOBBIX NepyaTkax. Ero mosydaror,
CMEIIMBasl JBa pacTBOpa, KAXKIbIH M3 KOTOPBIX TOTOBAT OTAEIBHO. MBI yKakeM KOJIMYECTBA
BELIECTB HA JIUTP PacTBOPA, a Bbl IPUKUHBTE CAMHU, CKOJIBKO pacTBOpa BaM TpeOyeTcs.

[TepBroiit pactBOp: 4 T HUTpaTa cepedpa, 10 ma 25%-Horo pacTBopa aMMuaka, 4 T €IKOTO
HaTpa. [lopsanok mpUroToBiIeHus pacTBopa He coBceM oObIueH. Bech HUTpaT cepebpa pacTBOpHUTE B
300 M1 Boabl, 9/10 pacTBOpa OTJIEHTE B YUCTHIM CTakaH U J100aBbTE MO KAIUIIM pacTBOp aMMHUAKa,
BCE BpeMsl MlepeMEeInBas )KUAKOCTh CTEKIISTHHON nanoukoi. MyTHas JKUAKOCTb Oy/IeT CTaHOBUTHCS
Bce OoJiee Mpo3payHOM, M, HAKOHEI, OKpacka ucuye3HeT. IIpnbaBbTe HEMHOrO pacTBOpa HUTpaTa
cepedpa — pacTBOp BHOBb CTaHeT MYTHbIM. Jl0OaBbTE pacTBOp €IKOTO HaTpa, TOT/a pPacTBOP



NPUMET CBETJIO-KOPUYHEBBII OTTEHOK. BHOBb 1O KamisiM mnpuOaBisiiTe pacTBOp amMMMaka, H
pacTBOp OIISATH MOCBETJIEET, TEMeph OH Ka)KETCs ClIerka CMHEBaThIM. BieliTe ocraBuimiicst pacTBop
HUTpaTa cepebpa M aMMMaK, Kak CleQyeT pa3MellaiTe W JoJieliTe AUCTUIIMPOBAHHYIO BOAY 10
JUTpAa.

Ecnu mpuzercst XpaHuUTbh 3TOT PacTBOp, TO MeEpeielTe ero B OYTBUIKY WJIH CKISHKY C
XOpOILO MOJOTHaHHOM MpoOKoi. B OTKpBITOI mocy/e pacTBOp XpaHUTh Heb3s! BTopoii pactBop:
Ha JuTp pactBopa—100 r caxapa-padunana u 10 mi pasdasnenHoit (mpumepHo 10 %-Hoil) cepHoit
WIM a30THOM kucioTel. Caxap 3apaHee pacTBOPHUTE B AUCTUIUIMPOBAHHON Boje, 100aBbTE KHUCIOTY,
MOKMITATUTE YETBEPTh Yaca U JIoJeiTe BOLy 1O pacyeTHOro o0bema.

Cwmemraiite 06a pacTBOpa: Ha OJIMH MUJUIMJIUTP BTOPOTO pacTBopa (C caxapom) BO3BMHUTE
npumepHo 100 mi mepBoro pactBopa (¢ HUTpaToM cepebpa). TouHOE COOTHOIICHHE TMPHIETCS
nonobparh Ha ombiTe. Eciu Oyzmer M30BITOK caxapHOTO pacTBOpa, TO MPH CepeOpeHHH HAuHYT
BBINAJaTh XJIONbs; €CIU K€, HANpOTHUB, TOT PACTBOP B HEIOCTaTKe, TO cepeOpeHue Mouaer
CIIMIIKOM MeJIeHHO. [TomyuenHyio cMech ObICTPO M THIATEIBHO pa3MellaiTe; CHadajla OHA CTAaHET
OpaH)XEBO-KpacHOM, a 3aTeM INoYepHeeT. DTO CHUTHAJ: Iopa MNpHUCTynaTtk K cepeOpenuio. He
YIIyCTUTE MOMEHT!

Cpa3y BbuielTE cMech Ha cTek0. OHa pacTeueTcs 10 BCel MOBEPXHOCTH, U CTEKIIO CTaHET
TEMHBIM, HO TIOTOM OBICTPO Ha4HET CBETJIETh, HA HEM 00pa3yeTcs CIOW MeTaJUIMYecKoro cepedpa,
KOTOpOE€ BOCCTaHaBJIMBaeTCs U3 HUTpaTa. Yepez 5—10 MUH OCTOPO’KHO CTOHUTE CMECH CO CTEKJIA C
MOMOIUIbI0 MapiH (a emie Jy4llle — KyCOYKa 3aMIli), CMOYEHHOW B JIHUCTHJIJIUPOBAHHOM BOJE,
BHOBb HaJIETEe CMECh U MOACPKUTE €€ eIlle YeTBepTh yaca. YK€ MocepeOpeHHYI0 MOBEPXHOCTb
IIPOMOWTE JAMCTWIIIMPOBAHHOW BOAOW. Ecim Ha cTekie OKaXyTcsl TEMHbIE IISTHA, WX HAJIO0
pOTEPETh TAMIIOHOM CO CMECBIO MEM3bI, 3aTeM PacTBOpPOM xyopuzaa ojosa (IV), cHoBa HalIUTh Ha
3TH MECTa CMECh U MTPOMBITH BOJIOM.

YroObl NpOBEpUTH, AOCTATOYHO JIM OCAAUIOCH cepedpa Ha CTeKJe, MOCMOTPUTE CKBO3b
3epKaJI0 Ha JIaMIy MOIIHOCTBI0O 60 BT — oHa gomxHa OBITH €7Ba BHAHA CKBO3b MOCEPEOPEHHOE
CTEKIJIO.

CepeOpsiHBbIii CII0H ellle HeJJOCTaTOYHO MPOYHO JIEPKUTCS Ha cTekie. UToObl yKpenuTh ero,
IIOCTaBbTE 3€PKAJIO B BEPTUKAJIBHOM IIOJIO)KEHWU Ha 4Yac-ApPYyroil HarpeBaTbCs MpPU TEMIIEpaType
100—150 °C. Bocnomnb3yiiTech CymUIbHBIM IIKaoM, B KpalfHEM cllydyae — HECWJIBHO HarpeTou
nyxoBkoil. Korzia 3epkaiio OCTBIHET, MOKpOWTE cepeOpsiHyIO IUIEHKY BOJOCTOMKHMM IPO3pauyHbIM
JIaKOM M3 MyJbBepU3aTopa (KUCTh MOKET ee MoBpeanTh). [locie BhIChIXaHUsI HAHECHUTE TIOBEPX Jlaka
TOJICTBIM CIIOW HENmpo3payHON Kpacku WM YepHOro OWUTyMHOro Jjaka. Boaure KucThio win
HaNpaBISIUTE CTPYIO U3 MyJIbBEpU3ATOPA TOJIBKO B OJIHOM HAIpaBJICHHUU: JTUOO CBEPXYy BHU3, JTHOO
CJIeBa HAIPaBo.

3epkaio Mmo4yTd TroToBO. OcCTaloCh JHIIL MPUBECTH B TMOPSIOK €ro  JIMIEBYIO,
HerocepeOpeHHyo cTopoHy. Ha Helt MoryT okasaThCsi 3aTekH cepeOpa; yJaluTe MX TaMIIOHOM,
CMOYEHHBIM CJIa0bIM PacTBOPOM COJISTHOW KHCHOThI. Eciu BBl 3amadkanu pyku, TO yAaluTe MSTHA
CJIeTKa MO/I0TPEThIM PAaCTBOPOM T'MIIOCYNb(HUTA  XOPOIIEHBKO BBIMOWTE PYKH TEIUION BOAOIA.

Mmuoro nu cepebOpa Mmonuio Ha U3rotoBieHue 3epkana? M ckompko cepedpa B HACTOSIIEM
3epkase? Bompockl Bpoae Obl HEXUTpbIe, HO OTBETHTh HAa HUX HE Tak-To Jierko. Ilnenka cepebpa
HACTOJIBKO TOHKA, 4TO Jlaxe Oy/ib y BaC MUKPOMETp, €€ HE U3MEPUTb...

YroObl HE MOPTUTH XOpOIIEe 3epKajlo, BO3bMUTE KaKOW-HHOYIb OCKOJIOK, yJaluTe CION
JaKka U KpacKu BaTo, CMOYEHHON alleTOHOM, U TMOJIOXKHTE Ha TOCEepeOpeHHYI0 MOBEPXHOCTh
HEOOJIBIIION KPUCTAJUIMK Hojxa. YKe MpH KOMHATHOW Temreparype #oa JOBOJBHO OBICTPO
ucnapsercs, ero napbl pacTeKaloTCsl MO CTEKIy, MMOTOMY YTO OHM HAaMHOTO TsDKelee BO3IyXa.
YrtoObl UX HE pa3orHaJl CIy4ailHbII CKBO3HSAK, HAKPONTE KPUCTAITUK EPEBEPHYTHIM CTAKAaHOM.

[Ipu B3aumopeiicTBuM Homa ¢ cepedpoM oOpasyercs HOAua cepedpa, U BO3JIe KPpUCTAUIUKA
MEIJIEHHO DACIIBIBAETCA NPO3pPAavyHOE IATHO: HMOAMJ B TOHKOM CJIO€ Ipo3padeH. A y Kpaes
MIPO3pAvyHOro MSATHA cepeOpsiHas IJIEHKa HEe MCue3aeT, HO CTAHOBUTCS TOoHbIIE. U B pe3ynbrare Ha
3epKajie MOSBIIAIOTCS OKpAllleHHbIE KOJIbIA, KOTOPhIE BHIHO OCOOEHHO XOPOIIO B OTPaXEHHOM
CBeTe.



Konbia kaxyTcsi [IBETHBIMU IO TOW K€ MPUYMHE, 10 KOTOPOW HaM KaXKyTCS PaTy>KHBIMH
MBUTHHBIC ITY3BIPH W MACJISIHBIE TIATHA Ha BOJC. SIBIEHNE 3TO HA3bIBaeTCs MHTEPPEPEHITNEH CBEeTa B
TOHKUX TUICHKaX, ero M3y4arT B Kypce ¢usuku. s HAC caMoe Ba)KHOE BOT YTO: YeM OOJbIle
KOJIEI, TEM ToJIe cepeOpsiHas tuieHka. Ecnu ux aBa, To TonmmuHa TwieHKH okojo 0,03 MM, Tpu
KoJb1a cooTBeTcTBYIOT 0,06 MkM, uetbipe — 0,09, nare — 0,12, mects — 0,15, cemb — 0,21 MxMm.

3Has TOJNIIHMHY CEePeOPSHOTO CIIOs, JIETKO TOJICYUTATh U KOJMYECTBO cepedpa: Haao JIUIIh
YMHOXUTh TOJIIMHY HA MJIOMIAb 3€pKalia U OMyYeHHBIH 00beM eIlle pa3 yMHOXKHUTh HA MJIOTHOCTh
cepeodpa (10,5 r/em?).

Botr opueHTHp Ui HPOBEpPKH pacyeTa: 3epKajio IUIOHIaAbl0 OKOJO KBagpPaTHOIO METpa
COJICPXKUT 4yTh OOJIbIIIE TpaMMa cepedpa.

5
JIOBKOCTbD PYK

Hac okxpyxaeT MHOECTBO BEIEd M BEIIECTB, KOTOPBIC
KaXyTcs OOBIIGHHBIMM W HHMYEM HE IpuMedaTesbHbIMU. OJHaKo
OYEHb YaCTO OHHU 00JaJAIOT YAWBUTEIBHBIMU CBOMCTBAMU — HAJO
TOJIKO CyMETh HX 3aMeTuTh. CKaxxeM, allOMUHUEBON JIOKKOM
MOJXHO BBIIPAMIIAAT IEPEMEHHBIM TOK, CHUYKOW — 3aKedb
AIIEKTPUYECKYIO JIAMIIOUKY, caxapoM-paduHaJoM — BBICEYb HCKPBI,
a MapraHIlOBKOH M3 aNTeKH — HA4YMCTUTh 0 Oiecka kactproiato. Ho s aToro Hano, BO-NepBbIX,
3HaTh CBOMCTBA BELIECTB U, BO-BTOPHIX, YMETh 3TUMH CBOMCTBAMH I10J1b30BATHCSI, UHBIMU CIIOBAMH,
Heo0Xo/uMa JIOBKOCTh pPyK, MpuoOperaeMas ¢ omblToM. M, kak B crapble BpeMeHa TOBOPUIH
(OKYCHHKH,— HUKAKOTO MOILICHHUYECTBA!

Wrak, 3aiiMmemcst pokycaMu — cepbe3HbIMH XuUMHUYecKUMH (okycamu. MHorma — npmus
3a0aBbl, HO YaIle — JJIsl JEMOHCTPAIIMKA HEOOBIYHBIX SBICHUH U N3TOTOBJICHHUS HEOOBIYHBIX BEIICH.

JIOXXKA-BBIITPAMUTEJIb

Jljist 3TOTO OmBITA TOAUTCS JIF00asi AIIOMUHUEBAs JI0KKa — YaifHas wiu ctosoBas. Ee Hamo
TIIATEJIBHO BBIMBITH M 00€3KHPUTh; KaK 3TO CIejaTh, Bbl 3HAE€TE U3 ONBITOB C aHOAWPOBAHUEM
amomunus. Jloxka Oyner mepBoil Jeranpio Oyaymiero BBIIPSIMUTENS TOKa, a BTOPOM HaM IOKa
HOCITY>KUT IIyCTasi KOHCepBHasi 0aHKa, BBICOTON IPUMEPHO C JIOXKKY, BO BCIKOM Cllydae, He HAMHOTO
HIDKE.

,"_

I
Haileezil

Kectanyro OaHKy BBIMOWTE C
MBUIOM WJIH CTUPQJIbHBIM TOPOIIKOM,
OTIOJIOCHUTE U 3aIOJHUTE PACTBOPOM ISt
aHonupoBaHus amomuHus: Ha 100 M

Boabl — 20 M CepHOM  KHCIOTHI
(octopoxHO!). Kucnory MOYKHO
3aMEHUTD, KapOOHATOM aMMOHMS
(NH4),CO; (10 1) unu B kpaiiHeM ciiyuyae

MUILIEBOM COJION, PAaCTBOPUB €€ B BOJE 10
HachelleHWsl. Boxa  JomKHA — OBITH
JTUCTHUUIMPOBAHHAS, TOJIUTCA W YHUCTas

TOXKICBasl.

[Ipexne uyem omyckaTh JOXKKY B OaHKY, NPUKHUHBTE, O KAKOTO MeCTa JIOKKUA OyneT
JIOXOJIUTh pacTBOp. Ha rpanuiie pacTBOp — BO3AYX ATIOMHUHHA OyJeT MHTEHCUBHO PacTBOPSTHCS,
U JIO)KKA CKOPO Pa3BAUTCS Ha JBE YacTH. UTOOBI 3TOr0 HE MPOU30IILIO, YYaCTOK BOJIHM3HM TPAHHIIBI
MOKPOWTE CJIOEM JIaKa UM BOJOCTOMKOIO KJIEs.

Tenepp moaBeCchTE JIOKKY B OaHKE TaK, YTOOBI OHAa HE KacajlaCh CTEHOK; YCTPOWMCTBO
MOJIBECKH BBI, HaBepHOE, 0e3 Tpyaa npuaymaeTe camu. [log 6aHKy monoxuTe KadenpbHyr IUTUTKY
WK JTIOOYI0 JIPYTYI0 HE TPOBOJSIIYIO 3JCKTPUYECTBO MOJACTaBKy. Ha 3TOT pa3 Mbl Oynem
MOJIb30BaThCS HE OarapeikaMu WM aKKyMyJISTOpOM, a IIEPEMEHHBIM TOKOM OT CETH, W,
€CTeCTBEHHO, HAJ0 TOJIHOCTBIO ceOst oOezomacuth. [lo TOW e MpPUYMHE CaMbIM THIATEIbHBIM



00pa3oM M30JIMPYHTE BCE OrOJIEHHBIE KOHIIBI MPOBOJIOB, a BO BPEMs OIBITA HE NMPHKACAUTECh HU K
JIOKKe, HM K OaHke. Jlyumie Bcero, eciiu nepej BKIOYEHHEM TOKa Bbl HAKPOETE UX MEePEBEPHYTHIM
(baHEepHBIM SIUKOM WM TIACTMACCOBBIM BEIEPKOM.

DJIeKTprUYeCcKasl CXxeMa IpOCTa: BKIKOYUTE B LENb MOCIEAOBATENIBHO JIAMITY MOIIHOCTBIO
okoj10 40—60 BT, nepexitouaresb, JIOKKY U 0aHKY; €CIIH €CTh aMIIEPMETP, MOXKHO TOJCOEAUHUTD
u ero. Koraa cxema cobpana 1 HaJie)KHOCTh U30JISILIUU IPOBEPEHA, BKIIIOUANTE TOK.

CHauvana, Kak Bbl M JIOTa/IbIBA€TECh, JIaMIla 3aropuTcs, MOTOMY YTO PAacTBOp B OaHKe
aneKTponpoBoJieH. Ho mpuMepHo yepes mosiyaca OHa CTaHET CBETUTh 3aMETHO ciiabee, a OTOM U
BOBce noracHeT. JIoxkka crana BelnmpsaMuTesieM. OHa MpOIyCKaeT TOK TOJIBKO B OJIHOM HallpaBJIeHUH
— OT OaHKH K JIOKKE.

B sTom ObI1O OBI JIerko yOenuThes, Oyab y Bac ocuuiiorpad: Ha €ro sKpaHe B Hayaje
OTbITa CBETHJIACh Obl CHHYCOHMJA, a B KOHIIE HIKHSS €€ BETBb Mcuesja Obl: B LIEMU TEYeT Tak
Ha3bIBAEMBIA UMITYJIBCHBIN TOK. Ocruuiorpad momor Obl cpa3y YCTaHOBHUTD, TJ€ MOJOXKHUTEIbHbIHN
MOJIFOC BBIIPSIMUTENS, @ TJ€ OTPULIATENbHBIN (3TO OYEHb Ba)KHO, €CJIM Bbl COOMPAETECh CTABUTH C
CaMOJICTIbHBIM  BBIIIPSIMUTENIEM DJIEKTPOXUMHUUECKUEe OmbIThl). Ho MoxHO o0oiTHCE U 663
puOOPOB: MOJISIPHOCTD BBIIPSMUTENS JIETKO YCTAaHOBUTb, MOJB3YSCh MOJIOCKON (MIBTPOBAILHOMN
Oymard, CMOYEHHOW cnabbIM pacTBOPOM IIOBape€HHOM COMM C JOOaBKOW HMHIUKATOpPA
¢denondranenHa.

OTKIIIOYUTE TOK, MPMXKMUTE JUCTOK K JIOKKE M K OaHKe M 3aKpemuTe ero, Harpumep,
IUIACTMACCOBBIMU  O€NIbEBBIMHU MpHUIIETIKaMHu. BxiIrounTte TOK, M HECKOJBKO MHUHYT CITyCTH
¢ubTpoBasIbHAsS Oymara MOKpacHEeT Y OJJHOTO U3 MOJOCOB. DTOT MOJIOC — OTpuaTeibHblil. [Ipu
AIIEKTPOJIN3E BOABI (COJNIb HYXKHA TOJBKO 3aT€M, YTOOBI YBEIMYUTH 3IIEKTPOIPOBOJHOCTH) Ha
OTPHILIATEIILHOM 3JIEKTpoJie (KaToJie) BhIAeseTcs BoAopo, a moHbl OH™ ocratoTcs B n30bITKE. DTH
MOHBI 1 00YCJIOBIMBAIOT IIEJIOUHBIE CBOMCTBA, IOATOMY MHIUKATOpHAsi Oymara KpacHeer.

Takoe e HCHbITAHWE BIAXHONM HMHIUKATOPHOM Oymaroil ¢ combio M (peHonpTanenHOM
MO>KHO MPOBECTH U B TOM CIly4yae, €CJIM Bbl MEepenyTail MOoJoca aKKyMyJsTopa Wik OaTaperku.
Tak kak 37ech HapsHKEHUE HEBEIHMKO, MOJOCKY OyMaru MOKHO MPOCTO MPHKaTh pPyKaMH K 000MM
IIOJIFOCAaM MCTOYHHKA TOKa.

Ho ortuero amromuHueBas joka crana Bbipsmurenem? Ilocne BKkiIroueHUs TOKa Ha HEW,
KaKk U TIpH aHOJUPOBAHUU ATIOMUHHS, PACTET IUICHKAa OKCHAA alllOMMHHA. A 3Ta IJIEHKA —
MIOJIyTIPOBOJHUK: TPOMYCKAaeT TOK TOJBKO B OJHOM HAINpaBICHUH. DTO €€ CBOMCTBO HEPEAKO
UCIOJIB3YIOT B TEXHUKE.

C nomo1IBpI0 CaMOIETIBHOTO BBITPSIMUTENS MOKHO CTaBUTh HEKOTOPBIE 3JIEKTPOXUMHUUECKHE
OTIBITHI, KOTOPBIE OMHCAHbI B ATOM KHUre. HO B COOTBETCTBUM C YCIIOBUSMHU OIBbITAa BKIIOYAiiTe
BBINPSMUTENb Yepe3 MOHWKaIMui TpaHcpopmarop. HanpspkeHne HU B KOeM cllyyae HE JOJDKHO
npesbimate 40 B. A TOK, KOTOpPBIII MOYXXHO CHMMAaTh C aJOMHHHMEBOM JIOKKH, MOXKET JOCTUTaTh
HECKOJIBKUX JIECSITKOB aMIiep.

Ho oOGs3arensHo nu OpaTh Ui BBIIPSAMUTENS JIOKKY UM KOHCepBHYIO0 OaHky? Paszymeercs,
HeT. BMecTo JIO)KKM MOXXHO B3ATh AJTIOMHHHUEBBIA 3JEKTpOJ Jr000i (OpMbI, BMECTO OaHKH —
’KEJIe3HbIN, CBUHIIOBBIM WIM IpaUTOBBIM 3JEKTPOA M MOTPY3UTh MX B CTEKJISHHBIN COCYyH, B
KOTOPBIA HAJIMT PacTBOpP 2JIEKTpoiMTa. bosee TOro, Tak Mbl U COBETYEM BaM IOCTYNHUTh, €CIIA BbI
peluTe MCMHOiIb30BaTh CAMOJENbHBIM BBIIPSIMHUTENh Ha mpakTuke. Ho ecnu Bbl coOupaerech
MPOJIEMOHCTPUPOBATh, KaK OKCHJ JIFOMUHUS BBIIPSMIISET NEPEMEHHBIN TOK, TO JIOXKKa C OaHKOM
BBITJISIAT Topa3io dhdexTHee...

3AXTUTE JIAMITY CITUYKOI!

Jns  sToro ombiTa ynoOHee
B35Th HACTOJIbHYIO Jamiy. OnuH U3 ee
IIPOBOJIOB OTCOECAUHHUTE OT BMIKU U
YAJUHUTE, HE 3a0bIBasi O XOpOUIeH
U30JISALUH.

BosbpmuTe HEOONBIIYIO Y3KYIO




CTEKJIIHHYI0O TpPYOKYy C TOHKMMH CTEHKaMu (IIPOIE BCEro BOCIOJIb30BAaThCS CTEKISHHBIMHU
peiicgenepamu ¢ OTTAHYTHIMH KOHIAMH). BcTaBpTe B TpyOKy C JBYX KOHIIOB AJIEKTPOJBI —
MPOBOJKU JMAMETPOM OKOJIO 1 MM; 3aKpenuTe ux B TpyOKe M30JISLIMOHHOM JIGHTON. DNEeKTPOAbl HEe
JTOJIKHBI COTIPUKACATHCS, PACCTOSHAE MEKIYy HUMHU 1—2 MM.

VY UIMHEHHBI TPOBOA OT JaMIbl NPUCOEIUHUTE K OJHOMY M3 DIIEKTPOJOB, a JAPYrou
AIIEKTPOJT COEIMHUTE MPOBOAOM CO CBOOOJHBIM THE3IOM BHJIKM M M30JUpPYHTE. Y Bac MOITYYUTCS
eNb, PA30MKHYTasi B OJTHOM Y4YacTKe — MEXJy 3JeKTpoJaMH. 3aKpenuTe CTEKISHHYIO TPYOKY B
TOPU30HTAJILHOM TMOJIO)KEHHH. JTO COBCEM MPOCTO CAeNaTh, €CIAM MpPOBOAAa KECTKHE, C
IUTACTMACCOBOM M3OJIAIMEN: 3a)KMUTE MPOBOA, U TpyOka OyneT Ha HeM Jepxkarbcs. [loaroroBka k
OTIBITY 3aKOHYEHA, MOKHO BKJIIOUaTh BUJIKY B ceTh. Jlammna, KoHeUHO, ropeTh He OyeT.

[Tomnecure k TpyOKe, B KOTOPYIO BCTaBJIEHBI 3JEKTPOJbI, 3aXKEHHYIO chnuuky. Ecmn
TpyOKa W3 HE TYrOIUIABKOTO CTEKJIa, TO CTEKJIO pa3MArduTcs U TpyOKa MpU ATOM YYyTh-4yTh
npoBucHeT. M TyT e 3aropurcs Jlamma, HECMOTpS Ha TO, YTO LENb IO-NPEKHEMY OCTAETCs
pa3oMKHYTOM. J{e70 B TOM, YTO COJIM, BXOJSIINE B COCTaB CTEKJIA, IPU HarpEeBAHUN HOHU3UPYIOTCH,
Y CTEKJIO CTAHOBUTCS IIPOBOJIHUKOM.

Ecnu onbIT He moiryyaeTcsl M3-3a TOTro, 4TO TpyOKa IIMpPOKa, TO BMECTO CIHYKHU BO3BMHTE
CBEUYKY WJIM CIIUPTOBKY. 3a)KeUb JIAMITy CBEUKOU — TOXKe IPPEKTHBIN OMBIT.

A emie MOXHO €€ 3a)Xeub C IMOMOIIBI0 PACIUIaBIEHHOW CEIUTPhI. 3aKpernuTe BEPTUKAIBHO
npoOUpKy, Ha JHO KOTOPOH HAChIIaHO HEMHOTO KaJlMeBOH WM HATPHEBOH CEMMTpHI (HUTpaTa
KaJUsl WIM HAaTpusl), U OIMYCTUTE B HEE JIBE MEIHbIE MPOBOJOYKH. UTOOBI MeIHbIE 2JIEKTPObI HE
COIPHUKACAIHCh, MPOITYCTUTE UX CKBO3b NMPOOKy. [ToncoequHuTe K 37EKTpoAaM JlaMIly Tak ke, Kak
B mpenapayiieM omneite. Korma Bbl BKIIOUMTE TOK, JlaMIla, €CTECTBEHHO, HE 3arOpUTCS: TBEpAas
CEJIUTpa TOK HE TIPOBOJINUT.

Harpeiite cenutpy 10 IUIaBJI€HHS C TOMOINBIO TabJETOK CYXOro TOpIOYEro — Jjamria
BCIBIXHET. VIOHBI, COCTAaBISABIINE KPUCTATUUYECKYIO PELIETKY COJIM, IPUOOPETAIOT MOABHKHOCTD,
U Lenb 3amblkaercs. Jlamma Oyzmer ropeTe M IMocie TOro, Kak Bbl yOepeTe miams: y paciJiaBa
CEJIUTPBI BBICOKOE AIIEKTPUYECKOE
el o CONIPOTUBJIEHHE, M TO TEIIO, KOTOPOE
BBIIETISIETCSI TIPU  MPOXOXKIACHUM  TOKA,
MOJIICPKUBAET CEIUTPY B PACILIIABICHHOM
COCTOSTHUH.

[TomoOHBIM ~ 00pa3oM  MOXHO
IIOCTaBUTh OIBIT HE C pacIulaBOM, a C
pacTBOpOM, HampUMep, MOBAPEHHOMN COJIH.
OneKTpoAsl B 3TOM Ciydae JIydlle B3STh
rpaduroBsie. I[lorpysure wux cHavana
npocto B 0OaHKy C BOJOH, a MOTOM
HEOOJBITUMU  TOPIUSAMU  JT0OABIISIATE
colb, M Jamma OyaeT pasroparbcs Bce
apue.

‘ ..\J Mesx1y mpodyuM, TaKUM CIIOCOOOM

ey Y2 yIOOHO TPOBEPSATH 3JIEKTPONPOBOAHOCTH

pactBopoB. IIpoBepwpTe, Hampumep, Kak

B ~ ‘ IIPOBOJAT TOK PACTBOPBI COJBI, caxapa H

220V YKCYCHOM KHUCJIOTBI paszHou
KOHIIEHTpaI1H.

U emie oquH, HE BIOTHE OOBIYHBIN OMBIT C AJEKTPUUYECKON JIAMITIOUKON, HO HE ¢ OOJBIIONH, a
OT KapMaHHOTO (hoHaps. YKpEnuTe ee B MOJTOCKE KECTH, COTHYTOU O] IPSIMBIM YTJIOM, U BCTaBbTE
MOJIOCKY B HEOOIBIIONW XMMHUYECKUN CTaKaH Tak, YTOObI CTEKIISIHHBIN OasioH JTaMIOYKH OKazaJcs
BHYTPH CTakaHa W ObU1 oOpamieH Kk ero aHy. [logkmiounTe jgamMmouky K OaTapeike: BBICTYN Ha
LIOKOJIE, CaMblii KpallHUM €ro y4acTOK COEIUHUTE C OTPULATEIBHBIM MOJIFOCOM, a IOJOCKY KECTH
— ¢ moyoxkuTeNbHBIM. OOpaTuTe BHUMAaHHE: MPUNAWBATh MPOBOAHUKUA HEIb3sl, TOTOMY YTO BO



BpEMS OIbITa NMPUION MOXKET paciulaBuUThca. Hano mpuaymaT MEXaHWYECKUMH KOHTAKT WIH Ke
MCIOJIb30BaTh MaTPOH OT CTapOro KapMaHHOTO (poHapsL.

Jlo Havana ombITa BBIHBTE JIAMITY M3 CTaKaHa M HACBIIbTE B HETO HUTPAT HATPHs (HUTpAT
KaJusi B 3TOM cily4yae HE TOAMTCS; MOYeMy — CTaHeT scHO mo3xke). [locraBbTe cTakaH Ha
acOeCTOBYIO CETKYy WJIM METAJUIMYECKYIO TUIACTMHKY W HarpeiTe ero Ha IJIaMeHH Ta30BOW TOPENIKH
WIM CHOUPTOBKU; CYXOW CHHPT HE O4YeHb YA00EH, TaKk Kak TPYIHO PEryjlnpoBaTh TeMIepaTypy
pacmiaBa. Cenutpa mnasutcs npu 309 °C, a npu 390 °C yxe pasnaraercs; BOT B TAKOM UHTEpBaje
U TIpUAETCs TOJJIepKUBaTh Temmeparypy. s 3Toro m3MeHsiite 1ubo pa3mep MjIaMeHH, JH00
paccrosHue 10 ctakaHa. CienuTe, YTOObI pacijiaB He 3aCThIBAI, JaXKe C TOBEPXHOCTH.

B pacmnaBieHHyI0 cCenuTpy OCTOPOKHO OIYCTHTE JIAMIIOYKY. bolblas yacTh CTEKISTHHOTO
OasyioHa JJOJKHA OBITH MOTPYKEHA B paciljiaB, HO CIIEANTE 33 TEM, YTOOBI BEPXHSSA 4acTh LIOKOJIA, K
KOTOpPOM TMpHUMNasiH TPOBOJHUK, HE CONPUKOCHYJACh C CEIUTPOH — NPOU30IIeT KOPOTKOE
3aMbIKaHUE. 3aXCKEHHYIO JIAMIIOYKY IOJEP>KUTE B CEJIUTPE OKOJIO 4aca, MOTOM OTKIKYMTE TOK,
MIOTacUTe TOPEJIKY M aKKypaTHO JIOCTaBbTE JIaMIouKy. Korja oHa OCThIHET, MPOMOWTE €€ BOJOM, 1
BbI YBUJUTE, YTO JIAMIIOYKA U3HYTPH MOKPBITA 3€pKaIbHBIM Cl10eM!

Mpl yxe TrOBOPHJIM, YTO NMPU HArpeBaHUM 3apsUKEHHBIE YACTHUIIBI B CTEKJIE MPHOOPETaoT
MNOJBM)KHOCTh (TIO3TOMY M 3@XIJIach JlaMIa, Korja TpyOKy HarpeBayid crnuykoi). [naBHBIE
JefCTByIOIME JMIIa—WOHBl HaTpus: yxe mnpu Temmeparype Boimie 300 °C oHM CTaHOBSTCS
JIOCTaTOYHO MOABMKHBIMU. CaMO CTEKJIO OCTAETCS IPU TOM COBEPIIEHHO TBEPBIM.

Korna BbI morpy3uiiu BKJIIOUEHHYIO JTAMIIOUKY B PaciljiaB CEIUTPBL, TO CTEKIJIO, U3 KOTOPOTO
cienaH OaJUIOHYMK, OKA3aloCh B JJIEKTPUYECKOM IIOJIE: CNUPajdb — OTPULATEIbHBIN IOJIIOC,
paciuiaB, KOTOPBIM COMPHKACAETCS C TMOJOCKOW JKECTH,— MOJOKUTEIbHbIA. [l0BMXKHBIE HMOHBI
HaTpUsl Hayvaju JBUraThCsl B CTEKJIE B CTOPOHY KaToja, T. €. 10 HallpaBJIEHUIO K criupanu. MHbIMu
CJIOBaMH, OHU NIEpeMetIalinCh K BHYTPEHHEH CTeHKe OajlloHa.

3HAuUUT, 3epKaJbHbIA HajleT U3HYTpH HaTpueBblii? Jla. Ho kak ke MOHBI NIPEBpAaTUINCH B
MeTami?

PackaneHnsle MeTa/uIbl (B TOM YMCIIE U TE€, U3 KOTOPBIX M3TOTOBJIEHA CIIMPAJIb) UCITYCKAIOT
aneKTpoHbl. OT crpaliv OHU MONaJIM Ha BHYTPEHHIOIO MOBEPXHOCTh CTEKJIAa U COSAMHUINCH TaM C
noHamu Hatpusi. Tak oOpa3oBaics MeTaJUIMYECKUI HATPHil.

Ho mouemy ans ombiTa He roautcs KaiueBas cenutpa? Benb HuTpar Bpoje Obl M He
ydacTByeT B npouecce... Her, yuactyer. Korja noH HaTpus ctajl HEUTpaJIbHBIM aTOMOM, B CTEKJIE
ocTajach OTPULATENILHO 3apshKeHHash MOHHasl JpIpka. TyT W Hy)XHAa HaTpueBas CelUTpa: U3 ee
paciiaBa moJ| J€HCTBUEM DJIEKTPUUYECKOTO IOJISI B CTEKJIO MPOHUKAIOT MOHBI HATPUS U 3aIIOJIHSIIOT
JIBIPKUA. A MOHBI Kallusi MPUMEPHO B MOJITOpa pa3a OoJbllle HOHOB HATpPHUs, OHU HE CMOTYT BOWTH B
CTEKJI0. B KanueBo cenutpe j1aMia IpocTo TPECHET.

Takoil HEOOBIUHBIM 3JIEKTPOJIU3 UYEpe3 CTEKJIO0 MHOTAA NPUMEHSIOT Ha MpPAaKTHKE, YTOOBI
MOJYYHTH CJIOM O4Y€Hb YUCTOTO HATPHUS, WU, 00JIee CTPOro, — CIEKTPAILHO YHCTOTO.

JIOJITASI )KV3Hb BATAPEMKU

[IpencraBbTe, UTO CIIYYMUIIOCH TAKOE: BbI MIPUHSIIUCH 32 3JIEKTPOXUMHUYECKHUI OMBIT, cCOOpan
nens — a Oarapeiika BAPYT «ceia», U 3amacHoil 6atapeiiku HeT. Kak 6p1Th? Ho 370 eme monGens!.
['opazno Xyke, Korja KapMaHHBIA (OHApUK TacHET TEMHBIM BeuepoM, jaa emie B jecy. M kak
00uHO, ecnu OaTapelKu TPaH3UCTOPHOTO MPUEMHHUKA OTKA3bIBAIOT KaK pa3 B Ty MUHYTY, KOI'Jia 1o
paznuo mepesaroT Ballly JIOOUMYIO MECHIO0, HIIM BO BpeMs TpaHCiauuu ¢yrooiasHoro matya. Ho 4yro
VK TYT MOJENAeIb...

A MeXIy TeM KOoe-uTO HpeANpHUHATh MOKHO. Ecnu 3amacHoi Gatapeiiku HET, HEe CIIEIINTE
BbIOpAChIBATh CTapyIo, a MONPOOYHTE €€ «OKUBUTHY.

MHorue coBpemenHble Oatapeiiku — «Kpona», «Mapey», «Carypu», KbC u apyrue —
COCTOAT W3 DJIEMEHTOB MapraHIIEBO-IIMHKOBOW cHCTeMBI. [Ipu paboTe OTpHIATENbHBINA IIEKTPOT
3TUX OaTapeek — IUHKOBBIM CTaKaHUYMK — IOCTENEHHO, HO OYE€Hb MEJUIEHHO, PacTBOpSETCH, a
MOJIOKUTENBHBIN  AJIEKTPOA—IOUOKCHA Mapranna MnQO,, BOCCTaHaBIMBAETCs JO THUIAPOKCHIA
TPEeXBaJIECHTHOTO Maprasua (ero ¢opmyiny MoxkHo mpenctaButh kak MnOOH). OH mocteneHHO
MOKPBIBAET 3€pHAa OKCHJIA, POHHUKAET BIIIYOb 3€peH W 3aKpbIBAaeT AOCTYI 3JeKTposnuty. Eime u



MOJIOBMHA OKCHJAa Maprasiia He HCIIOJIb30BaHa, a AJIEMEHT Y)Ke IepecTaeT paboTarh; LMHKA XKe K
TOMY BpEMEHHM OcCTaeTcs emle OoJblue, A0 4eTbipex HAThix! CI0BOM, MOYTH TOJHYIO OaTapeuky
NPUXOAMUTCS BIOPACHIBATH.

Ho ecnu cHATh «ckopiynmy» MnOOH, To 35eKTpOIUT BHOBb CMOKET MOCTYNATh K 3€pHaM H
Oarapeiika oxuBeT. ToabKO Kak ee CHATH? CaMblil MPOCTON CIIOCO0: MocTy4yaTh Mo Oarapeiike Kak
cleyeT MOJIOTKOM WM KaMHeM. Torjga 3epHa BHYTPH 3JE€MEHTOB PACKOIIOTCS, U DJIEKTPOJIUT
CHOBa CMOXeET B HUX MPOHUKHYTh. DTOT CIIOCOO HE aXTH KaK XOPOII, HO B JIECY, MTOXKAIYH, JTydIIero
HE HalTH...

Ecnu xe Oatapeiika oTkazana JoMa, TO aKTUBUPOBATh JTMOKCHJ MapraHila MOKHO ropasio
s¢dexTrBHEEe. B IIMHKOBOM cTakaHuMKe OaTapelku MpoOeiTe IBO3JAEM OTBEPCTUE M OIYCTHTE
Oatapeiiky B BOAy. DJEKTPOJIHUT B AJIEMEHTE HE KUAKUN (3TO OBLIO ObI HEYJOOHO), a 3aryIieHHBIH.
OH pa3MoOKaeT B BOJE, pa3kKIKaeTcs, U eMy Jierde MPOHUKHYTh K 3€pHAM JUOKCHJIa MapraHia.
OTOT HEXUTPBIM MpUEM MO3BOJIAET YBEIHMUUTH CPOK CIIy>KObI Oartapelku moutd Ha Tperb. Ho ero
MOJKHO elle 00jiee yIPOCTUTb.

3anuBath OaTapeiiky BOJOH coBceM HeoOs3aTenbHO. JIOCTaTOYHO TOJIBKO MPOOUTH
OTBEpCTHE B IMHKOBOM cTakaHuumke. OKCHJl MapraHia B JJIEMEHTE CMeEIlaH C IpadUuTOBBIM
MOPOIIKOM — 3TO HYXHO JJISi TOTO, YTOOBI YBEJIUYHUTh AIIEKTPONPOBOJHOCTh. Kak TOJIBKO BO3IYyX
HAYHET MOCTYyNaTh BHYTPb, rpadut OyneT moriaoumarsh KUCIOPO, U HapsLy ¢ AUOKCHIOM MapraHiia
MOSIBUTCSL €L1€ OJWH TIOJIOKHUTEIbHBIM 3JIEKTPOJ—TaK Ha3blBa€Mblil BO3AYIIHBIN, HAa KOTOPOM
KHUCJIOpOJT BoccTaHaBiuBaercs. CIO0BOM, HPOCTONM TBO3Ab MpeBpallaeT MapraHIEBO-IIMHKOBBII
AJIEMEHT B BO3AYIIHO-IIUHKOBBIN!

CrpaBesIMBOCTH  pajyl CKakeM, 4YTO IIOClie Takoil mporenypbl Oarapeiika Oyzaer
paspspKaTbCs  MalbIM  TOKOM—TAKOBBI Y CBOMCTBA CaMOJEJIBHOIO BO3IYIIHO-IIMHKOBOTO
3JIEMEHTA. 3aTO CIIy’KUTb OyJeT O4eHb J10JITO.

U nocnenHee: caenaeM Tak, 4yTo cTapas Oarapeiika CTaHET MOYTH COBCeM Kak HoBas. Jls
3TOro OaTapedky HaJ0 3apsAAUTh DJIEKTPUUECKUM TOKOM, T. €. IOCTYNHUTh C HEeH TakK e, Kak C
akkymyinaropoMm. Peakius, waymass B Oatapeiike, oOparuma, U MnOOH wMoXxeT BHOBb
npeBpaTuThCs B MnO,.

3amMeThTe, YTO MOJ3apsKATh MOXKHO HE Bce OaTapelku, a TOJIBKO T€, B KOTOPBIX HE 3aCOXJia
racTa 1 KOpIyc He noBpexeH. 1 3apspkaTh Hafo He OOBIYHBIM MMOCTOSSHHBIM TOKOM, KakK 3apsiKaroT
aKKyMyJIATOpbl. B 3TOM cnyyae IIMHK CTaHET OCaXXAAaThCs Ha Kopryce Oarapeku B BHIE
pPa3BETBICHHBIX HUTEH—/ACHIPUTOB, U OUYEHb CKOPO 3TO MPUBEIAET K TOMY, YTO MPOH30MUIET
KOPOTKOE€ 3aMblKaHuWe M Oarapelka BbIMIET M3 cTpos. 3apskaTh €€ HaJo TaK Ha3bIBaeMbIM
ACUMMETPUYHBIM TOKOM. UTOOBI MOJYyYUTh €ro, HajA0 BBIIPAMISATH TEPEMEHHBIH TOK He
IIOJIHOCTBIO, HANpHUMEp: BKJIKYUTH B IE€Nb JUOJA-BBIIPAMUTENIs U MAPALIEIBHO €My —
conpotusiieHne (okono 50 Om). Hampspkenune ncTOYHMKA MODKHO OBITH OKoyio 12 B, mosTomy
UCIIOJIb30BaTh TOK HETIOCPEACTBEHHO OT CETH Helb3s, HYKeH MOHMKAIOLINH TpaHchopMaTop.

MapraH1ieBo-IIMHKOBbIE 3JIEMEHThl MOKHO 3apspKaTh J0 TpeX pa3, UX €MKOCTb MPH 3TOM
najiaeT COBCEM HE3HAUUTENbHO. A MaJeHbKHE, TaK Ha3bIBa€Mble MYTOBUYHBIC 3JEMEHTHI (B HUX
HCIIOJIb30BaHa PTYTHO-IIMHKOBAsI CUCTEMA) MOKHO MoJ3apskaTh 0 AeciaTtd pa3. Ho mpobusaTh nx
IBO3JEM WJIM CTydaThb II0 HUM MOJIOTKOM HET CMBbICIIa—B JTHX JJIEMEHTax IOcie pa3psaia
MIPAKTHYECKH HE OCTAETCS] aKTUBHBIX BEIIECTB.

NCTOYHUKU TOKA 13 [TOAPYYHLIX CPEJICTB

UYtoObl 0KMBUTH CTapyro OaTapeiiky, IeHCTBUTENBHO TpeOyercs JoBKOCTh pyk. Ho. B emie
Oousibliel cTeneHrd oHa OyJeT BaM HY)KHA, €CJIM Bbl PEIIMTE W3TOTOBUTH CAMOJIENIbHBIA MCTOYHUK
Toka. OH MOXET MPUTrOAUTHCA U Pa3IUYHBIX AIIEKTPOXMMHUYECKHX OINBITOB, HAMpUMEp C
AQHOJIMPOBAHNEM ATFOMUHMSI WM C HUKEJINPOBAHUEM.

EcTp MHOXECTBO XMMHYECKHX HCTOYHHMKOB TOKa, HO, IOXKAaJIyd, CaMblii IPOCTON B
W3rOTOBJIEHUH — d3JieMeHT ['peHe. [[nsi Hero HyXHbI IB€ IJIACTUHKM — IIMHKOBAas U YTroOJIbHAs
TaKOIo pa3Mmepa, YToObl OHM BXOAWIN B CTEKJISHHYIO OaHky. [logOepure k Hell MOIMATUICHOBYIO
KPBILIKY, IPOKOJIMTE €€ B JBYX MECTaX IIMJIOM M IPOIYCTUTE B OTBEPCTHA MPOBOIOYKU. Ha aTmx
IIPOBOJIOYKAX MO/IBECHTE IUIACTUHKU-3JIEKTPO/IbI TaK, YTOOBI OHU HE KacaJuCh JIPYT JIpyra.



DIEKTPOIUTOM OYNIET CIYKUTh BOJHBIN pacTBOp, coaepkamuid 16 % cepHoi KMCIOTHI U 12
% Ouxpomara kanus (xpomiuka). Korga Bel Oyaere TOTOBUTH pacTBOp, JIEHTe, KaK BCeria, KUCIOTY
B BOJly U OyJIbT€ OYEHb OCTOPOXKHBI.

DONEeKTPOIUT aKKypaTHO Tepeneire B OaHKy; pacTBOp JOJDKEH 3aKpbIBaTh IUIACTUHKU
IIPUMEPHO Ha TPHU YeTBEPTU. BaHKy IUIOTHO 3aKpOWTE 3arOTOBJIEHHOM KPBIIIKOM C IPOBOJAMU U
ANeKTpoilaMu. B TOT MOMEHT, KOTJa 3JEKTPOJbl, CONPUKOCHYTCS C 3JEKTPOJIMTOM, BO3HHKHET
ANEKTpUYECKUI noTeHnuan. Ecny nens 3aMKHYTb, 110 HEH MOUAET IEKTPUUECKUI TOK. DTO JIETKO
IIPOBEPUTH, TOJCOECTUHUB K IPOBOJIOYKAM BOJBTMETP: OH IOKaXET HampshkeHue okoio 2 B.
OpHako cuja TOKa HE CIIMIIKOM BeJIMKa, OT 3JeMEHTa He OyaeT aaxe paboTaTh JlaMIoOyKa s
KapmaHHoro Qonaps. Ho ecnu Bbl M3roToBUTE HE OJIMH, a JBa WJIM TpU 3iieMeHTa ['peHe u
COEJIMHUTE MX MOCIJIEe0BaTEIbHO—IIMHKOBYIO TUITACTHHY C YTOJIBHOH, TO JJaMIOo4Ka OyJeT ropeTb. A
JUTSL OIbITA C HUKEJIMPOBAHUEM JJOCTaTOYHO U OJIHOTO 3JieMeHTa ['peHe.

Xota anemeHT ['peHe paboTaeT HaAEKHO, Y HEr0 €CTh KaKk MUHHMYM JIBa HEJIOCTAaTKa: BO-
NEPBBIX, HEYJTOOHO MMETh JENO C >KUJIKUM AJIEKTPOJIUTOM, Ja K TOMY K€ COJIEpKalllM CEpPHYIO
KHCJIOTY, BO-BTOPBIX, HE BCETJa €CTh IOJ PYKOM LIMHKOBBIE M YroJbHBIE IUIACTUHKHU. [loaTomy
3aliMeMcsl M IPYTUMHU CaMOJIEJIbHBIMU MCTOUYHUKAMU TOKA. [IyCTh OHM M yCTyHaroT UAKOCTHBIM
3JIEMEHTaM, 3aT0 He OyzeT npolieM ¢ MaTepuanaMu.

Yaii u curapeThbl 4acTo 3aBOpavMBaloOT B (OJIBrY, Y KOTOPOU OJJHA CTOpPOHA «cepedpsHasy», a
npyras — OymaxHas. B marazunax «HOHBIH TeXHUK» MpoAaroT Meanyo ¢onbsry. M Ty u apyryio
HapeXXbTE HA KBaJApaThl IPUMEPHO 5 X 5 CM U KIIaJAUTE OJIHY Ha JAPYTYIO BIEPEMEXKKY TaK, YTOOBI
MeJib JIOKMUIIach Ha «cepedpo». CaMblil HUOKHUHM CITOW JO0JKEH OBITh OyMaXKHBIM, CaMblii BEpXHHM
— MeAHbIM. Y Bac MojJy4usiack Oarapes 3JIEMEHTOB; YE€M BBIIIE CTOMKA, T. €. 4YeM OoJblie
AJIEMEHTOB, TEM BBIILIE U HANPSKEHUE.

W3 menHoit (osIbru BBIpEkKbTE MOJIOCKH — TOKOOTBOBI, IPUIIOKUTE UX K CTOIIKE CBEPXY U
CHM3Y M OOMOTalTe H3OJALMOHHOW JICHTOM, a MOTOM MOrpy3uTe OaTapeiiky B AIIEKTPOJIUT—
pacTBOp moBapeHHOU coyi. YToOBI yOeIUThCS B TOM, YTO OaTapelika Hadaiga padoTaTh, TIOTHECHUTE
K €e MOJIocaM, KaK Bbl 3TO yXKe JeJalld Npex/ie, MOJI0CKy (HIbTPOBAIbHOW Oymaru, CMOYEHHOM
pactBopoM (eHondranenHa. Y OTpHUIATETHHOTO IMOJIIOCA PacTBOp MOKpacHeeT. HampsbkeHue y
TaKoW OaTapeku MOXKET TOCTUTaTh HECKOJIIBKHUX BOJIBT, HO TOK, K COXKAJICHHIO, C1a00BaT.

Jns npyrux MCTOYHHMKOB TOKa IMpOLIe BCero OyneT BOCHOJIb30BaThCSl TOTOBBIMHU YXKe
MaTepHajJaMHi M3 CTapblX, OTCIYXHBIIUX cBoe Oarapeek. Pasnmomaiite OaTapeiiku W M3BIEKUTE W3
HUX aKTHBHYIO MaccCy OKCHJa MapraHiia, KOTOpoil oOMa3aHbl 3JIEKTPO/bl, IPaQUTOBbIE CTEPKHU U
3aCOXIIYI0 MACTy (3aryleHHbIH AJIEKTPOIUT) — COCKPEOUTE €ro M MOJIOKUTE JuIs HaOyxXaHWUs U
Boay. OKcu Maprasia pa3oTpUTe B MOPOIIOK U CMEIIANTE C HECKOIbKUMU KaIrUIsIMU (OTOKIIES UITN
pacTBOpa >KeIaTUHBI. DTOH cMeChl0 0OMaXXbTe TPaUTOBBINA CTEPKEHb MM e Ipudenb IpocToro
KapaHjaila, OCTaBUB CBEpPXy CBOOOJHBIM y4yacTOK Jjisi KpemsieHus: KoHTakTa. Korma cmech
BBICOXHET, 00MOTaiTe CTepkKEHb «cepeOpsiHOi Oymaroii B HECKOJIBKO CIOEB, «CEPeOPOM» HAPYKY,
U 00BsDKMTE HUTKOM. OJMH TPOBOJOK IUIOTHO OOMOTaiTe BOKPYT CTEp)KHS, APYroi—BOKpPYT
«cepebpsiHOI» Oymaru W MpUKIEHTE ero Nunkoi nentoid. OOMOTaiTe PIEMEHT H3O0JSIUOHHON
JIEHTOW — OH TOTOB K padore.

bonee coBepIiIeHHbIE IEMEHTHI MOJMY4YalOTCs, €CIM aKTUBHYIO MAacCy U MAcTy YBJIAXKHATh
pactBopoM xjopuaa amMmmoHus (24 T Ha 100 MJI JUCTHILTMPOBAHHOW BOJBI; TOJIE3HO 100aBUTH 1 T
xjopuaa Kanpuusi). Ecim 3TOT pacTBOp Harperb € KpaxXMajdbHBIM MOJIOKOM, TO IOJIYYHUTCS
AIIEKTPOJIUT B BUJIE MACTHI.



Bozbmure MOJINATUIIEHOBYIO
+ Mn O, MpoOKy OT OYTBUIKH, NPOKOJIUTE B JIHE
pnT OTBEPCTHE U IMPOIIYCTUTE YEPE3 HErO
npoBosiouky. B mpoOky  monoxwure
KPY’KOK M3 OLIMHKOBAaHHOIO X€JIe3a, OH

. JIOJKeH OBITh NpWXKaT K IPOBOJIOYKE-
Mposka _'-_-,.,.;:,,,7/ TokooTBOAY. U3 punbrpoBanbHoil Gymaru

/J////A«! 7 \\, BBIPEKBTE KPY)KOK [0 BHYTPEHHEMY
Mn0O; To . Gurosanioe | AHAMETPY OpoOKH, TMPOMUTANTE  ero
TpagemT kooTBof FEACIO SNIEKTPOUTOM, CMaXbTe TACTOH |

BJIOXKUTEC B HpO6Ky. CBepxy ITOJIOXHUTE

pasMOYEHHYI0O  aKTHBHYIO  MacCy €
ﬂapacpwﬂ —_— g;’ggwmﬂ OKCHJIOM Maprasiia u3 ctapoil Garapeiiku
K OHHbM’/J%4 S WAaHF U TPWKMUTE KPY/KKOM, BBIPE3aHHBIM W3
K;‘)?:KOK Z : Nacra rpaUTOBOTO CTEPXKHA — OH Oyner

// Acmeras CITY’)KUTh BTOPBIM TOKOOTBOIOM. M3 Takux
TpauroBbii é Macca «IPOOOYHBIX)» JJIEMEHTOB TOXXE MOXKHO
cTepxeHp ,//// KapTarHbii COCTaBHUTH Oarapeto, JAFOIIY IO

/, e Kpy7RoK Hanps»KCHUE B HECKOJILKO BOJIBT.

A [InacTMaccoByl0 TIPOOKY MOKHO
naf’a‘l’“”/w 3aMEHHTh  JKEJIC3HOH C  OJIOBSHHBIM

MMOKPBITHEM — OT OYTBIJIKU C JIMIMOHAJIOM
WM MUHEpalIbHOU BOAOW. ECTECTBEHHO, IMHK B ATOM CIIy4ae YK€ HE HY)KEH, PABHO KaK HE HYKHO
MpoOMBaTh OTBEPCTHE B MPOOKE—OHA cama Mo cede SJIEKTPONPOBOHA, HO OJIOBSHHBINA DJIEMEHT
JTA€T HEBBICOKOE HAMPSKEHUE.

Eme Oonee coBeplIeHHBIN 3J€MEHT — B BUJAE CTaKaHYUMKa W3 aTIOMUHUEBON (OJIBIH.
CrakaHuYuK MOXXHO H3TOTOBUTH C MOMOIIBIO KOPOTKOTO (3—4 cM) oTpe3ka IIacTMacCOBOTO
nutanra. BHyTps BIOXHUTE JIMCTOK (POJIBIH 3aBEAOMO OOJIBIIIEH BBICOTHI, MPUKMHUTE K CTCHKAM, a U3
«JIMILHErOo» MaTepuaja cleJaiTe JOHBIIIKO U PacHpsIMUTE €r0 KPYIJIbIM CTEpPXKHEM, HAIpUMep
00paTHO# CTOPOHON MAPUKOBOM PYUKU. ATIOMHUHHEBBIM CTAKAHYHMK BIIOJHE 3aMEHHUT IIUHKOBBIM.

KapToHHBIM KpyKOK MOJIOKUTE HAa JHO U CMa)XbT€ CTAaKaHYMK H3HYTPU 3aryll€HHBIM
AIIEKTPOJIUTOM M3 CTapoil Oarapeiiku wiam camoienbHbIM. CIOil HE MOKEH MpeBhIaTh 1 MM.
Memiouek W3 JErkKol TKAaHM HAIMOJHUTE YBIAXKHEHHOM wmaccol MnO,, ymioTHuTe, clerka
HAJaBIUBasg TEM € KPYIJIbIM CTEpPKHEM, 00aBbTE IOBEPXYy MacCy W BIAaBUTE TPa(UTOBBIN
cTepkeHb (unu Tpudenb kapangama). Eme pa3 cinerka yIiOTHHTE Maccy, MNPUKPOUTE TIO
BO3MOKHOCTH MEIIOUEK W HAJCHbTE Ha CTEPKEHb BTOPOM KAPTOHHBIA KPYXKOK C OTBEPCTHUEM
nocepeIMHe—OH HE JIacT DJIEKTPOy HAKIOHSIThCS. 3aKTUTE CBeUy M HaKalaiiTe Ha 3Ty Iaily, a
MOTOM Ha JTOHBIIIKO AJIeMEeHTa mapaduH A U30JSAIUH.

Takoil ameMeHT Jaer HampspkeHue okoiio 1 B, HOTOK ero 0OoJblle, YeM y JJIEMEHTa W3
mpoOoK. JIBa-TpW «CTakaHYMKa» JAIOT BO3MOXKHOCTH CIIYIIATh TPAaH3UCTOPHBIN MPHUEMHUK UYepe3
HAYIIHUKH.

KPUCTAJUIBI — BOJIBIIUE U MAJIEHBKUE

O BBIpalIMBaHUK KPUCTAIIOB HAMTUCAHO TaK MHOTO, ¥ 3TH OIBITHI HACTOJIBKO A (HEKTHHI U
HECJIOKHBI B MCTIOJTHEHUH, YTO HaBEPHsIKA BBl MX CTABWJIM XOTs ObI pa3 W 3HAeTe, B UeM IPUHITHUII.
CoOCTBEeHHO, HHYEr0 MYJIPEHOro TYT HET: HaJl0 MPUTOTOBHUTH TOPSYHMIA HACHIIMIEHHBI PacTBOP
KaKoM-n0o0 comu (XJIOpHuaa HATpHs, Cyibdara MEau WU jKelie3a, KBAclloB, OMxpomara KaJus U T.
1., IepeUeHb OYEHb BEIIMK), OCTOPOKHO OXJIAAWTh €ro, 4TOObI M3IHUIIEK PaCTBOPEHHOTO BEIEeCTBA
HE BBIMAJ B OCAJIOK (TaKO pacTBOpP HA3BIBACTCSA MEPECHIEHHBIM), ¥, HAKOHEII, BBECTH 3aTPaBKy—
KPUCTAJUIMK TOW K€ COJIM, MOJBELICHHBI Ha HuUTKe. Ilociie 3TOro ocraercss TONBKO MPUKPHITH
COCYyJl JINCTKOM OyMaru, IMOCTaBUTh B YKPOMHOE MECTO W KJIaTh, MOKa HE BBIPACTET KPYITHBIN
KpUCTaJUI, HA YTO MOTYT YUTH HEIENH WU JIaXKe MECALbl; €IMHCTBEHHOE, YTO MPUIETCA U3peaKa
JIeaTh—ATO MOJUTUBATH TOHEMHOTY HACBIIIEHHBIN pacTBOP MO0 MEpPe UCTIApEHUSI.



Bce 310 neiictBuTensHO M3BecTHO. HO BapraHTOB OmbITa OY€Hb MHOTO, U MBI BHIOEpEM HE
camble paclpOCTpaHEHHbIE, HAIpUMep, C HUTPATOM CBHHIA W HoauaoM Kanus. Cwernaiite
onuHakoBble 00beMbl 10 %-HBIX pacTBOPOB ITHX COJIeH, U B COCyJe BBINAJET OCAJ0K MOJIU/IA
CBUHIIA. AKKYpPaTHO CJIEWTE C HEro HUAKOCTh. Bckumsatutre BOLy B KaKOM-JIHOO MPO3pavyHOM
cocyje, TMOAKUCIUTE €€ YKCYCOM M, TOKa OHa KHUIMT, J00aBbTE eIlle BIaKHBIH OCaJOK HOAMIA
CBUHIIA, B30onTaB ero. Ilpu MeIIeHHOM OCTBHIBAHUMHU XUAKOCTH B HEH BBIPACTYT 30JIOTHUCTHIE
KpPHUCTAJLIBI.

Bapuanus Ha Ty ke TeMy: cieiiTe B IpoOupKYy pacTBOPHI HUTpaTa CBUHIIA U MOIUAA Kajus,
BCKUIISITUTE COJIEPKUMOE BMECTE C OCAJKOM, YTOOBI OH PAacCTBOPMJICS, a 3aTeM OBICTPO OCTYIUTE
noJ kpaHoM. B atom ciydyae oOpa3yroTcsi Menbuallive 30JI0Thle KPUCTAJUIMKH, B3BELICHHBIE B
KUJKOCTH.

BooOmie pa3smep KpUCTaIOB CHJIBHO 3aBHUCUT OT CKOPOCTH oxJaxkaeHus. Bebmbre 20 T
HUTpaTa Kaius HEeOOJBIIMMH MOPLHUSIMU B cocya ¢ 25 miu Boabl. Ilocie mobaBneHus ouyepenHoit
nopuuu B30anThIBaliTE CMeCh, YTOOBI COJIb PACTBOpPWIIACH, @ 3aTeM HACHITIANTE CIEAYIONIYIO
nopuuto. Korzaa cosib nepectaHeT pacTBOPATHCS, HEMHOI'O HarpeuTe cOCyJ, BCHIIbTE €Ile MOPLHIO,
B30ousTaiiTe, cHOBa Harpelte. W Tak 10 Tex mop, Mmoka BCs B3siTas COJb HE pacTBOpUTCA. Temnepb
pasyieiiTe pacTBOp B JIBa COCyAa, M OAMH OCTaBbTE€ OCTHIBATH Ha BO3AyXe (g eme Ooiee
MEJIEHHOTO OCTBIBaHUSI MOKHO HAKpBITh €r0 HECKOJbKHMHU CIIOSIMU IUIOTHOM TkaHH). B 3Tom
cocyjie 00pa3yeTcsi HECKOJIbKO KPYIHBIX KPUCTAJUIOB, @ IPU YJIAYHOM CTEYEHHU OOCTOSITENbCTB —
Y OJIUH KpUCTAIU. [pyro cocyz cpa3y K€ NMOCTaBbTE€ B KACTPIOIIO C XOJIOJHOW BOJOW, U B HEM
BBIJICJIUTCS] MHOYKECTBO MEJIKUX KPUCTAJUIMKOB. DTO 00IIee MPaBuiIo.

Crnenyronye ABa OIbITa HACTOJIBKO BIEUYATJIAIONIM, YTO HUX CMEJIO MOXHO IOKa3bIBaTh
3pUTENAM, KOHEYHO, THIATEIbHO Bce MoArotoBuB. llepBbiii m3 Hux — onsIT Ilenuro. Hununnp
BBICOTON 25—30 cM BBIMOMTE M3HYTPH TOPSYEH BOJOW U YEPE3 BOPOHKY 10 CTEHKE HAJIEUTE B HETO
ropsiuuii O4eHb KOHUEHTPUPOBAHHBIM PacTBOp TMHOCYIb(GUTA, YTOOBl OH 3aMOJHHUI LMIMHIDP Ha
1/3. Otot pactBOp rotoBAT Tak: 450 r runocynbpuTa pacTBOPSAIOT MIPU HArPEBaHUU B 45 MJI BOJIBI.

Bropoit pactBop — auerata Hatpus (300 r Ha 45 M1 BOABI) TaKKe TOPSIYUM BJIEUTE depes
Ty e BOpOHKy emnie Ha 1/3 mununpapa. Jleiite oueHb akKypaTHO, 3TOT PAcTBOpP HE JOJIKEH
CMEIINBATHCA C PAHEE HAIUTBIM pacTBOpoM. HakoHel, BEpXHIOI TpeTh LMIMHIApPA CTOJb XKE
OCTOPO’KHO 3aIlOJIHATE TOpsiYed BOJOW, KOTOpAas MPENOXPAHUT HACBIIIEHHBIA pacTBOp OT
IPEKIEBPEMEHHON KPUCTAUIN3ALHH.

B cocyne Tpu cios: Boja, MEPECHINIEHHBIM pacTBOp alerata HATPHs, NEPechIIEHHBIH
pactBop runocynbdura. Hakpoiire HuIMHAP CTEKIOM, JaiiTe OCTHITh JO KOMHATHOM TeMIepaTyphl,
a TocJjie 3TOr0 MOXKHO IMPUCTYTATh K OMBITY.

K KOHIly CTEKJIIIHHOM NaJIOYKH NPUKPENUTE KYCOYKOM BOCKA MaJICHbKMH, HE3aMETHBIN
KPUCTAJUTMK TUIOCYIb(pUTa (BOCK CJIETKa pacIljlaBbTe, HarpeB ero Haj miaameHem). Ha rmazax y
3puTeneil OBICTPO OMYCTHTE MajOYKy B HMOXKHUU cioi. KoHIeHTpamus cOlM CTOJb BBICOKA, YTO
TOTYAC BOKPYI KPHUCTAJUIMKA HArpOMO3JIUTCS MHOKECTBO HOBBIX KPHCTaNIOB, oOpa3ys mojolue
IBETKAa. A B CpEIHEM CJI0€ «4Yy)KOe» BEIIECTBO BOKPYr KpHCTayla TUIOCYIb(pUTa
KPUCTAJUITM30BaThCs HE OYIeT.

Jpyryto, TOUHO TaKylO € MaJOYKy C BOCKOM, HO YK€ C MaJEHbKUM KpPUCTAJIJIOM alerara
HaTpus (3pUTENIM HE JOJKHBI 3aMETUTh pPa3HUIIbl) OIYCTHTE B CpPEIHHUI CIIOH—31ech TOXKe
BBIpAcTeT IBETOK, HO coBceM apyroi! Llmnmmuap, eciau oOpamarbess ¢ HUM OCTOPOXKHO, ydaeTcs
HCIIOJIb30BaTh HECKOJIBKO Pa3.

Jpyroii oneIT, HAMOMUHAIOIKK (POKYC, — € OJHUM TOJIBKO aleTaToM HaTpus. PacTBopure
100—150 r conu B ropsiued Boje (JIydllle B 3MaJTUPOBAHHOW MOCYJE) M MEIJICHHO BbIapuBaiTe,
CTapasch TOUYHO YJIOBUTb MOMEHT, KOT'JIa Ha/I0 IPEKPATUTh BhITApUBAHUE: 1yITE BpeMs OT BpEMEHHU
1a MOBEPXHOCTh TOPSYEro pacTBOPa, M KaK TOJIKO CTAHET MOSBIATHCS IJICHKA, HaIOMUHAIOIIAS
KUPOBYIO, O3TO 3HAYUT, YTO KOHLIEHTpAIMsl COMM Ta, 4YTO Tpedyerca ans oOpa3oBaHUS
kpuctamuioruapara cocraa CH;COONa*3H,0. Ilepeneiite KUAKOCTh B YUCTHIM TOHKWW CTaKaH,
3aKpOMTE €ro M IOCTaBbTE OCTBHIBATH. B OCTBHIBIIYIO JKUAKOCTH OCTATOYHO BHECTH HUYTO)KHOE
KOJIMYECTBO 3aTpaBKH—alleTata HaTpus, 4YTOOBI OHAa MIHOBEHHO 3aKpHCTaUIM30Bajlach U



MpeBpaTHIach B TBEPAYIO MacCy, HAIOMUHAIONLYIO Jed. Eciau Bbl HEMHOTO HEAOAEPKAIU KUIKOCTh
Ha OTHE U BOJIbI B HEM MHOTOBATO, TO HAJ[ 3aCTHIBIIIEH MacCcOi OyJeT HEMHOTO BOJIbI, KOTOPYIO HAJIO
cauTh. Ecnu e BOJbI HE XBaTaeT, TO Ha MOBEPXHOCTU OKaXkeTcs HajeT conu. CHUMATh €ro HeT
CMBICJIa, TIPOIIe J0OABUTh HEMHOTO BOJIBI.

PacrumaBnss KpucTauioruapar Ha BOASHOM OaHe W OXJaxJdas €ro, OIBIT MOXKHO
MpOJIeTBIBaTh MHOXKECTBO pa3, B TOM YHCJE W Ha rja3ax W3YMJICHHOW MyOJIMKH,— a KTO He
W3YMHUTCSI, YBHJIEB, KaKk BOJa Ha TJla3ax 3acThiBaeT Oe3 oxnaxkiaeHus? HampoTus, crakaH naxe
pa3orpeBaeTCcsi—aTO BbIAENAETCS TeIuloTa Kpuctaumnu3auuu. CTakaH MOXKHO NEPEeBEpHYTh, U U3
HETo HE BBUIBETCS HU €MHOM KaIulx.

[Toka3piBasi ombIT Kak (DOKYC, TOCTApaWTeCh CTPSAXHYTh KPYIMHUHKY COJMH HE3aMETHO—
CKa)XeM, C KOHYMKa «BONIICOHON mamouku». I 00s3aTeNbHO MIIOTHO 3aKPBIBAWTE CTAKaH MEXIY
OTMBITAMH, WHA4Ye JaXe ClydaiiHas TBUIMHKA CMOXET BBI3BAaTh  HE3aIIAHUPOBAHHYIO
KpUCTAJUIU3AIHIO.

PearenT myis 5TOTO OMBITA — areTaT HaTPHUsI MOXKHO TOJYYUTh M3 YKCYCHOW KHCIIOTBI U
conbl. Ecnu BBl OyeTe TOTOBUTH €ro CaMOCTOSATEIBHO, TO YKCYCHYIO KHCIOTY pa30aBbTe BOJIOM
MPUMEPHO BTPOE M BCHIMANTE B HEE COMY HEOOJBITUMH IMOPIUSAMHU, MOCTENEHHO, JO0XKIABIIHUCH,
KOI'/Ia MPEKPAaTUTCsl BCIIEHWBAHUE OT MPEAbIAyIIed mopuuu coabl. be3 aToro peakuus mouaeT Tak
OypHO, UTO KUJKOCTh MOKET BRIOPOCHUTH M3 COCY/Ia.

U emie HEOOBIUHBIE KPUCTAILITBI — METATNYecKue, byieM BoIpalnBaTh KPUCTAIUIB ME/IH.

Menkue MenHble KpPUCTaUTBl BBl YK€ TIOJMydalid, KOTJa OIyCKaJd TBO3Ib B PAacTBOP
MeIHOro Kyrnopoca. OHM HAcCTOJBKO Malbl, YTO TUIEHKAa MEIW Ha MOBEPXHOCTH KAXKETCA MOYTH
CIUIONIHOM. A 9TOOBI MPUTOTOBUTH KPYITHBIE KPUCTAILIBI, HAJIO KaK-TO 3aMEIJIUTh PEAKIINI0, YTO-ObI
BBIJICJISIFOIIASICS B PEAKI[MU ME/b ycleBajga OCECTb Ha KPUCTAJUIbI U JAOCTpauBaja ux. MeasieHHoe
OXJIaKJI€HNE — BO3MOXHBIN CII0OCO0, HO B TOM ClTy4yae, Korja He UAEeT XUMMHUecKas peakiusl...

Topmo3oM [uisi peakiiuu OyAeT CIyXUTh TMOBapeHHas coib. [lomoxure Ha AHO cocyna
(HampuMep, CTEKJISTHHOW OaHKH) HEMHOTO KpPHCTAUIOB METHOTO KYIOpoca H 3achIlbTe WX
MOBAPEHHOM COJIBIO, O BO3MOXXHOCTH MeNKoW. [IpukpoiiTe HMX Kpyrom, BBIPE3aHHBIM U3
IIPOMOKATENIbHON WK (UIBTPOBANIBHON OymMaru; 3TOT KpPyT JOJDKEH KacaTbCsl CTEHOK COCYAa.
Cepxy, mpsiMO Ha OyMary, MOJIOXKHTE J>KEIE3HBIH KPY)KOK HECKOJIbKO MEHBIIEro JuameTpa.
3apaHee MPOTPUTE €ro HAKIAYHOU OymMaroi U mpoMoOKTe.

Haneiite B 6aHKy HACBHIIICHHBII PaCTBOP MOBAPEHHON COJH, YTOOBI OH TIOJHOCTHIO 3aKPBLI
’KeJle3HbIN KpyxkoK. Jlanplie Bce noiaeTr 6e3 Bamero yyactus. CKOJIbKO BpEMEHH NPUAETCS KIaTh,
TOYHO CKa3aTh HEJIb35 — MHOT0OE 3aBUCUT OT YCJIOBUH ombITa. Bo BCAKOM citydae, HE 4ac U HE JBa,
a HECKOJIbKO JTHEH.

Wtak, crmycTs HECKOJIBKO JHEW BbI OOHAPYKHTE B COCYJl€ KPACHUBBIE KPACHBIE KPUCTAILIBI
Meau. MeHsisi pa3mepbl cOCyla, pa3Mepbl KpUCTAIMKOB MEAHOTO KyHopoca, TOJIIMHY CIIOS
MOBAPEHHOUW COJM M TeMIIepaTypy OMBbITa, M.OKHO TOJIYYHTh MEIHbIE KPUCTaUIbI Pa3sHOOOpa3HOI
dbopMBI, TOPOM HA PENKOCTh HEOOBIYHOW. A HWHOTAA BBIPACTAIOT JEHIAPUTHI—HE3aBEPIICHHBIC B
Pa3BUTHH KPUCTAILIbI, IOXO0KHE HA BETBU JICPEBHEB.

Ecnu ocTaBuTh MEAHBIE KPUCTAILTBI B TOM XK€ COCYJI€, B KOTOPHIM OHU OBUIHA TOJYYEHBI, TO
JONITO OHH HE coxpaHsaTcs. V3BiekuTe HX, NPOMOWTE BOAOW, MEPEHEeCUTe B MPOOHPKY C
pa30aBIEHHON CEpHOM KHCIOTOW W 3aKkpoiTe mpoOkoi. BoT Temeph ¢ KpucTauiamMu HUYETO HE
CIYYUTCHI.

KPUCTAJJIMYECKHUE Y30PbI

Ectpb Takme BemiecTBa, KOTOpBIE HA3bIBAIOT HM30MOP(HBIMU: OHH KPHCTAJUIU3YIOTCS
OJINHAKOBO, HECMOTPSI Ha pa3HbIil cocTaB. KpucTamibsl 0JHOrO TaKoro BellecTBa CIIOCOOHBI pacTH B
HACBIIIEHHOM pAacTBOpPE JPYroro: MONy4daeTcsl Kak Obl «KpUCTAII B KpHcTauie». Ecmu ero
pa3pes3aTh, TO Ha Cpe3e OKaKeTCsl TeOMETPUUYECKUI y30p.

Campble TOCTYMHBIE cpear U30MOP(HBIX BEIIECTB — KBACIIbl, KPUCTAIIIOTUAPATHI ABOMHBIX
cynbatoB ¢ obmei  dopmymoit  M'M"(SO4),*12H,O. Bocmoms3yemcs  Tpemsi  uX
Pa3HOBUAHOCTSMHU: TeMHO-(puoneroBeiMu  XpomokanueBbiMu  KCr(S0,),*12H,0, 3enenbiMu
xenezoammoHniiHbIME  NH Fe(S0,),*12H,O u OecuerHsiMu  amtoMokanueBbiMu  KAI(SO,4),*



12H,0.

B sManupoBaHHYIO UM CTEKJIIHHYIO MTOCY/Y HaJlelWTe BOAY, HACHIIIbTE KaKUX-TMOO KBAaCIIOB
(omHOrO BMAA) M HarpeBaiiTe, pa3MellnBas CTEKISIHHOM WM JEpeBSHHON Majio4yKkod, HO HE JI0
kurenus. Korjga conb pacTBopuTcs, 1o0aBbTe €llle MOPIUIO TeX )K€ KBACIlOB U CHOBA HarpeBamTe.
Korna pacTBOop cCTaHeT HACHIIIEHHBIM, OBICTPO NPOQHUIBTPYHTE €ro uepe3 BaTHBIA TaMIIOH,
IIOMEIICHHBIA B CTEKJITHHYIO WJIH 3MAJIHPOBAHHYK) BOPOHKY, OMOJOCHYTYH) KPYTHIM KHIISITKOM.
Ecnu BopoHka OyJeT XOJOJHOM, MOXKET HauaThCsl MNPEeXKICBPEMEHHAs KpUCTAUIM3ALUS U
KPHCTAJUIBI 3aKyTIOPSAT BOPOHKY.

baHKy ¢ pacTBOpOM KBacllOB IIPUKPOMTE U OCTaBbTE MEIJIEHHO OCThIBaTh. Ha THO BhIMamyT
HeOonbIre Kpuctamibl. Ecnu oHn OynyT cpacrarbesi, HarperTe pacTBop, 100aBUB HEMHOTO BOJBI,
¥ BHOBb oxyiaaute. Kpucramisl u3BiekuTe, oOCyIINTE, MEPENOXKUTe B MPOOUPKY U 3aKpoiiTe ee
npoOkoil. Tak e MpUroToBbTE KpUCTALTy JPYTUX KBAcloB. HachllieHHbIE pacTBOPHI cOXpaHsiTe!
YroObl HE MepenyTaTh UX, HaKJIeHTe Ha OAaHKH STUKETKH.

Otbepute MO OJHOMY KpPHUCTAUIMKY KaXJOTO BHUAA, OOBSXKUTE TOHEHHKUMHU HHUTIMHU
(HampuMep, OT KalpoHOBOTO YYJKa) M OMYCTHTE KaXIbli B «CBOW» pacTBop. banku nepxure
noJlajibllie OT CKBO3HIKOB; HAKPONTE X OyMaKHBIMU KPBILIKAMHU.

IIpuMepHO 3a HeIear0 KPUCTAJIBI 3aMETHO BbIpacTyT. [loMensiite ux mecramu. Eciam ¢
CaMOTO HayaJia MoJBECUTh B KaXJ0W OaHKe 10 JIBa KpHUCTAJIa, TO Oy/eT erne O0bIle YepeaoBaHui
nBeToB. UToObl HE 3amyTaTbes, K KOHIIAM HHUTEH NpPUKpEnuTe SpJIbIUKA M 3alHChiBaiiTe B
71a00paTOPHOM KypHaje, CKOJIbKO BPEMEHHU U B KAKOM PacTBOPE HAXOASATCS] KPUCTAILIBL.

[TpaBUIIBbHBIN KpHUCTAT KBAcIOB UMeEET GOopMy OKTadrapa, HO HAM M HE HY>KEH HACalbHBIN
kpuctayul. Hanportus, dyem mnpuuymiuBee ¢(opma, TeM MHTEPECHEE PHUCYHOK Ha Cpese.
OnHOBpEMEHHO BBl MOXKETE BBIPAIMBATH KPUCTAUNINYECKUE CPOCTKH — APY3bl, B35B AJIS 3aTPaBKU
YK€ CpOCIIHECs] KPUCTAIMKHA. ECIM OHM Hadaiv BETBUTHCS BO BPEMsI POCTA, HE UCHPABIISUTE MX;
Oosiee TOro, Bbl CaMHU MOXKETE YINPaBIATH pocToM TpaHed. CMaxbTe TpaHb Ba3eJMHOM, M OHA
nepecTaHeT pacTH, CMOMTE Ba3eJIMH alleTOHOM — U I'paHb OYJET pacTH CHOBA.

['oTOBBIN KpHUCTAT pa3peXbTe MOKPOW CYpOBOM HHUTKOW; dTa paborta TpebyeT
aKKypaTHOCTH U TeprneHus. [loBepXHOCTh cpe3a MOoAPOBHSITE HaXAauHOW OyMaroil U OTIONUPYHTE
Ha BIAKHOW BaTMaHCKON Oymare KpyroBbIMH JIBUKCHHSIMH.

B 3aBucumocTtu or TOro, kak BbIOpaHa IJIOCKOCTh pa3pes3a, CKOJBKO B KpHCTale CIOEB U
KakoBa HX TOJIIMHA, TOJy4YaTcsl camble pa3HOOOpa3HbIE TI'€OMETPUYECKHE Y30pbl. Y JIpY3bI
BapUaAHTOB elie Oomble. Paspe3anHplii KPUCTAIT C y30pOM TOTYAC MOKPONTE OSCIIBETHBIM JIAKOM
(rozsTCs NaK JUIsl HOTTel), HHaYe OH MOTYCKHEET U PacChIIETCs B MOPOLIOK.

HamHOro mpomie B M3rOTOBIEHHWH y30p W3 KPHCTAJUIOB HAIIATHIPSI—XJIOPUIA aMMOHHS.
[TpaBna, on GeclBETEH, 3aTO PUCYHKOM TaK HallOMHUHAET... Bripouewm, He Oynem 3aberats Brepes.

Beslnasg xyopua aMMOHHS B TEIUIYKO BOAY M TINATEIBHO I€PEMEIINBAsl, MPUTOTOBHTE
HaCBILIEHHBIN pacTBOP. Bo3bMUTE CTEKIIIHHYIO IUIACTUHKY WM 3€pKaJIbLie, BHIMOWTE NTOBEPXHOCTD,
KHCTOYKON HAHECUTE Ha HEE MPUrOTOBIECHHBIA pacTBOp. [IycTh MacTHHKA C pacTBOPOM MEJIEHHO
OXJIaX/1aeTCsl Ha BO3/1yXe, a YTOObI HAa Hee He MOIMaaaja Mbliib, MOKHO CIIpsTaTh ee B mkad. Crycrs
HECKOJIbKO 4acOB BOJIa MCMIApUTCA M Ha cTeksie obpasyercs y3op. He Hamo maxke BcMaTpHuBaThCs,
4TOOBI MOHATH, YTO K€ OH HATIOMHUHAET: MOPO3HBIH y30p Ha 3MMHEM OKHE.

Takoil ONbIT, KOHEYHO, JIy4dllle BCero ctaBUTh moj HoBbIA roa. Temio MCKyCCTBEHHOMY
MOPO3HOMY y30py HE T'PO3UT, HO OT BOJBI €r0 HAJI0 AepKaTh MOJAJIBIIE. ..

KJIAJI HA TAPEJIKE

[Touckn kmagoB — 3aHATHE XJIONOTHOE M, Kak MpaBuio, OecrosiesHoe. M Bce-Taku
npeJiaraéM BaM IONBITaTh CUACThs, FApaHTUPYS MOJHBIA ycnex. Mbl OyaeM HcKaTh HacTosliee
30JI0TO, IPUYEM HE B IElIepe U He B JIeCy, a Ha caMOM OOBIYHOM Tapelsike ¢ 30J0ToH kKaeMoukoil. 1
JlaXKe He Ha IeJIOH, a Ha pa3OuToi.

Moxet ObITh, BaC 3TO YIAMBHT, HO 30JI0Tasi Ka€MKa Ha TMOCYJE COCTOUT JICHCTBUTENILHO W3
3omota. [IpaBga. ero Tam coBceM Majo, MOTOMY 4YTO CJIOM OYeHb TOHKWW. Bo3pMHTE CTakaH C
30JI0TBIM 000JIKOM U TIOCMOTPUTE Ha MPOCBET: CJIOH 30J10Ta KaXKEeTCs MPO3payHbIM.

30J10TO Ha TOCYAY HAHOCAT W3 pacTBopa. M1 MBI Ha4HEM O3TOT OMNBIT C MPUTOTOBIEHUS



pacTBoOpa, COAEPKALLETO 30JI0TO.
3amacurech 4YepenkaMu ¢ M030JI0TOM — MX BbI OJYy4YUTe OECIUIaTHO B OCYIHOM MarasuHe.
JI71s OIBITOB BaM J0CTaTOUHO OyzaeT npuMepHo 10 cM? 1030110THL. 13 HEe MBI IPUTOTOBHM OKOJIO 5
MJI pa30aBiIeHHON 30JI0TOXJI0poBOAOpoaHON KUCIOTH H[AuCly]. [ns aToro pactBopute 30710TO B
CMECH KOHLIEHTPUPOBAHHBIX KHUCIOT — 3 MJ coisiHOM u 1 mu a3oTtHOM. Takyro cMech MPUHSTO
Ha3pIBaTh IApCKOM Bojkou. OOpamarbCsi C KOHIEHTPUPOBAHHBIMH KHCIOTAMH HAJI0 KpaiHe
octopoxHo! PaboTtaTh B pe3nHOBBIX NiepyaTkax! CTaBUThH OMBIT TOIHKO B XUMUYECKOM KpYKKe!

[Tepen pacTBOpeHHEM TIIATEIHLHO BHIMOWTE CJIOM TO30JI0THI HA OUTON TOCyAEe W yaaluTe
cJenbl Kupa, MPOTEPEB €ro BaTHBIM TAMIIOHOM, CMOYEHHBIM B alleTOHE. B CTEKIIIHHYI0 MUNETKY
HabepuTe HECKOJIBKO Karejb LapCKOW BOAKU M PAcTBOpHUTE 1M030JI0Ty. OOpa30BaBIIMICS pacTBOP
30JI0TOXJIOPOBOJOPOIHOM KHUCIOTHI aKKypaTHO coOepuTe B HEOOJBIIYI0 MPOOUPKY, MPOPHITYIO
JUCTWJIMPOBAHHOW BOAoOW. Bce pactBopsl B 3TOM ONBITE TakKe€ HAAO0 TOTOBUTH Ha
JUCTUNIMPOBAHHOM BOJIE U B UUCTOM MOCY/E.

UroObl MOJHEE HCHOJB30BaTh 30JI0TO, MECTO, T[JE€ OHO pacTBOPHIIOCH, IPOMOITE
HEOOJIBIIUM KOJIMYECTBOM BOJBI (JTydIlle U3 MUIMETKH) U cOOepUTe ee B Ty ke mpoOupky. Jlomneiite
Boay M0 5 miu. C »TtuMm pactBopoM U Oyaem paboraTe. MBI NPUTOTOBMM OYEHb KPACHBBIN
KACCHEBBIM Mypnyp — KOJUIOMJHBIA pPacTBOp, COJEpKAaIlMid  MeJIbYallIue  YacTUIIbI
MeTtaymueckoro 3omota. OH  oOpa3yercs, Korga B CHJIBHO pa30aBJIEHHBIM  pacTBOp
30JI0TOXJIOPOBOAOPOAHOM KHCIOTHI JOOABISAIOT pacTBOp xyiopuaa onosa SnCls.

PactBopuTe 0,5 T xmopuna onoa (I1) B 50 mut Boasl. Heckonbko Karens 3TOro mpo3pavyHoro
pacTBopa BieiiTe B MPOOUPKY C OJIEAHO-KENTHIM PACTBOPOM 30JI0TOXJIOPOBOJAOPOAHON KHUCIOTHI.
CrnepBa cMech CTaHET JKEITO-KOPUYHEBOM, a yepe3 HECKOJbKO MMHYT BO3HHUKHET 3aMedaresbHast
OKpacka KaccueBoro nypmypa. Ilpm 53ToM MeTamiMueckoe 30J0TO BOCCTaHaBIMBAETCA, a
obpazyrommuiicst ruapokcua onoa Sn(OH), mpumaeT KOUIOUIHOMY PacTBOPY YCTOMUMBOCTD. [[BeT
JKUJKOCTH OOBIYHO WHTEHCHBHO KPacHBI, HO B 3aBUCUMOCTH OT pa3Mepa YacTHUI] Y HETO MOTYT
OBITh pa3IM4YHbIE OTTEHKU—OT PO30BOI0 J0 (hHOJIETOBOTO.

KonnonznHoe 3010TO MOKHO OCaUTh PacTBOPOM NMOBApeHHOW coiu. YacTuisl 300Ta MIpH
9TOM OOBEIMHSIOTCS W TOHYT. [locie MPOMBIBKM W BBICYIIMBAHHWS M3 OCaJKa MOXXHO BHOBB
HOJYYHTH (C MOMOILBIO APCKOM BOAKH) PACTBOP 30JI0TOXJIOPOBOIOPOTHON KUCIIOTHI.

Eciu B BameM pacnopsyk€HHUHM €CTh BOJOPOJHAs TOpeiKa, TO MOXKHO MOCTaBUTh OYEHb
b GdeKTHBI OmBIT — Tak Ha3biBaeMblii ombIT [lonay. Ilmamsi Bomopona, HampaBlIeHHOE Ha
MOBEPXHOCTh PAcTBOpa 30JI0TOXJIOPOBOAOPOJHONW KHUCIIOTHI, TOKE€ BOCCTAHABIMBAET 30J0TO, U B
JKUJKOCTU TOSIBJISIIOTCS LIBETHBIE MOJOCHL. MOXHO MOCTYNUTh M TaK: HAHECTH HA YHCTYIO
bapdopoByIO TUTACTUHKY HEpa3z0aBIECHHBIN PACTBOP KUCJIOTHI, TOJYICHHBIA TpH 00pabOTKe 30710Ta
[[apCKOW BOJIKOM, BBICYIITUTH €r0, a 3aTeM MOMECTHTh B TUIaMs BOJOpoAHOHM ropenku. Ha dgapdope
obpasyercs OiecTsIias TUIeHKa 30J10Ta.

[TpenynpexnaeM: BOJOPOIHOM TOPEIKON MOXHO IOJIB30BATHCA TOJIBKO C pa3pelleHus U B
MIPUCYTCTBUH MPENO/IaBaTENs.

KAK HEBUJMMOE CAEJIATH BUINMbIM

B npuxiroueHdeckux poMaHax, MOBECTBYIOLIMX O JaBHUX BPEMEHAX, YIIOMUHAIOTCS MOPOH
MUChMa, HAMMCaHHbIE OECIBETHBIMH YEPHHUIIAMU; XUTPBIC Bpard HE 3HAIOT CEKpeTa TAWHOMHCH, U
JUIIB OJ1aropo/IHbIe Fepor MOTYT IPEBPATUTh HEBUIUMOE B BUJIUMOE. ..

A cekpera 0co0Oro TyT M HET, OH JaBHO yxe n3BecTeH. HekoTopsle OecliBeTHbIE BEIeCTBA
Kak Obl MpOSBISAIOTCA IMOJA JEHCTBUEM Terula, o0pa3ys oOKpalleHHble coenuHeHus. K Takum
BEI[ECTBAaM OTHOCSITCS, HAallpHMep, COK JIMMOHA WM pemyaToro jgyka. OOMakHHTEe B HHUX MEpPO U
cenaiTe HAAMKUCh Ha JUCTe OymMaru — HUYEro W He BUAHO. A Tenepb MOJEPKUTE JTUCTOK OyMaru
HaJ 3aKPBITOM SJEKTPOIUIMTKONW WM HaJ TUIaMEHEM, HO JOCTATOYHO JaleKo, YToObl Oymara He
BCIIBIXHYJIA, U HAJMUCh CTAHET OTYETIUBO BHJHA. Takoil ke ONbIT HEIJIOXO Y/IAaeTCsi C MOJIOKOM U
pa30aBICHHBIM YKCYCOM.

Eme Heckonbko MNOJOOHBIX ONBITOB — HO HE C NPUPOJHBIMM BEUIECTBAMM, a C
XUMHUYECKUMHU peareHTamMu. HachilbTe B MaJeHbKYIO MPOOUPKY COBCEM HEMHOTO, Ha KOHYHKE
HOXKa, XJIOpHJa aMMOHHUS M J00aBbTE€ OKOJO 4YalHOM JIOKKM BOJbl. B mpospaunblii pacTtBOp



oOMaKHHUTE Mepo, HAMMIINTE WIM HapUCyWTe 4To-HUOYIbh Ha Oymare u jgaiTe BbICOXHYTh. Ilocie
CHWJIBHOTO HarpeBaHUs HAJMUCh WIH PUCYHOK CTaHYT OTYETIMBO BHUJIHBI.

Eme s¢ddexrtHee 3TOT OMBIT MOTydaeTcst ¢ CHIBHO pPa30aBIEHHBIM PACTBOPOM XJIOpHJIA
kobanpTa CoCl,. Ilocne BbIChIXaHHMS JMHUM Ha OeloM (OHE IMOYTH HE3aMETHbI, NOTOMY YTO
kpuctamoruapar CoCL*6H,O (a uMeHHO OH M 00pasyercsi Mmocie BBICYLIMBaHHA) — OJIeHO-
po3oBbIii. Ho Korzia JucTok mojorpeBaroT, 4acTh KPUCTAILTN3alMOHHON BOBI OTLIEIUIAETCS, U COJIb
npuoOperaeT cuHMi 1BeT. Eciin jke BHOBb yBIQXXHUTH €€, MOABIIIAaB Ha OyMary Wiy, emie Jydlle,
MOJIEpKaB €e HaJl MapoM, TO U300paKeHUE UCUe3aeT, IOTOMY YTO OMATh 00pazyeTcsl MIEeCTUBOIHBII
KpPUCTAJUIOTUIpaT.

B03MO0HO, 3TOT OIIBIT BaM yKe BCTpedasicsa. BoT ero BapuaHT, ropa3zgo MEHee U3BECTHBIN.
Msl BoBce He OyZieM HarpeBaTh JHCTOK C HAJMMCBIO, a YTOOBI MOKa3aTh, KAK MOXHO OTHSATh 4acThb
BO/IbI 0€3 HarpeBaHusl, MOCTaBUM IPEIBAPUTENIbHBIN OMBIT.

Haneiite B mnpoOMpKy HEMHOTO KOHLEHTPHPOBAHHOTO pacTBOpa XJopuzaa KoOaibTa
po3oBoro 1BeTa. JJo6aBbTe paBHOE KOJMYECTBO alleTOHA M NEpeMelIaiiTe: BET pacTBOpa CTaHET
roiyosm! Paz6aBbTe pacTBOp BOJIOM, M OH OMSITH CTAHET PO30BBIM.

Yro xe nponsonuio? ANETOH XOPOWIO PacTBOPSIET BOAY M MOXKET OTHUMATh €€ Yy JIPYTHUX
BemiecTB. Ho ecnu Tak, TO HamuMcaHHOE PacTBOPOM XJOpHJa KoOalbTa MOXKHO TIPOSIBUTH C
MOMOIIbIO alleToHa U 0e3 Bcskoro HarpeBaHusi? MmenHo Tak. JIMCTOK ¢ HaAMHMChIO MPOTPUTE
BaTKOW, CMOUYEHHOH B alleTOHE, M Pe3y/IbTaT OyIeT TeM K€, UTO U NMPU HarpeBaHHH.

Eme oaun ombIT ¢ mucbMoM—O0e3 mepa u 6e3 yepHui. PacnpaBbTe JHUCTOK (QOJIBIU OT
IIOKOJaJa M IPUKOJIUTE €ro KHomKamMu K jomedke. OnHy W3 KHOINOK IPUCOEIUHUTE K
OTpHUIIaTeNIbHOMY TMoOdIocy Oartapeiiku. K mojoxuTenbHOMY TOJIOCY MNPHUCOEAUHUTE TBO3[b,
OYMILEHHBIN HAXJauHOW IIKYpKOil. JIMCT mucyeit Gymarn cMOYHMTE MOYTH OECLBETHBIM PACTBOPOM
MOBapeHHOM conm ¢ 100aBkoi kpacHoi kpoBsiHOW comm K;[Fe(CN)g], momoxute moBepx Qojbru u
KOCHHTECh TBO3leM OyMmard: Ha Hel MosBUTCS cuHMil ciex. I[lpu onekrponuse woHbl Fe?',
B3aUMOJICCTBYS C KpacHOM KpOBSHOW coyibto, naroT TypHOyneBy cuHb Fes;[Fe(CN)gq.. Omna
NpOHMKAaeT OyMary M 3akperuisieTcss B ee BOJOKHaxX. Ecim ke BMECTO KpOBSHOM CONM B3STh
ponanua kanust KSCN win ammonust NH4sSCN, To mosmyuuTcst He CHHUH ciell, a KpacHBIH, MoToMy
4TO 00pa3yeTcsl poJlaHu] )KeJie3a KpacHOro IBETa.

Takue OmbpITHI MOKHO CTaBUTh HE TOJBKO € MHcyYell Oymaroil, HO M C JIOCKyTaMHU YUCTOU
Oesoit TKaHH.

[IpeBpalieHrie HEBUAUMOIO B BUJIUMOE HEPEIKO OKa3bIBA€T OTPOMHYIO MOMOIIL TE€M, KTO
packpblBaeT NpecTyIUieHHus,, ['0BOpST, 4TO Ha MECTe MNPECTYIUIEHUS BCErJa OCTAIOTCS CIIEIBI,
TOJILKO HE BCErja OHM cpa3y 3aMeTHbl. M KpUMHHAJIMCTBI UIIYT B MEPBYIO OYEPEIb OTIEYATKU
NaJIbLEB, TIOTOMY YTO y Ka)KIOrO YEJIOBEKa OHM HENOBTOPHMBI — TaK JK€, KaK HEINOBTOPUMBI
yenoBedyeckue nuna. KoHeyHO, y IKCHEpPTOB €CTh TOHKHE CHOCOObI M MOAXOJSIINE BEIECTBa,
MO3BOJISIOIIME OOHAPY)KUTh M COBCEM cllabble OTIIEYATKU; MBI K€ BOCIOJB3YEMCSl JTOBOJIBHO
rpyOBIM, 3aTO MPOCTHIM CIIOCOOOM.

[TpurotoBbTE CMECh M3 PAaBHBIX KOJMYECTB TaJlbKa M CaXH (TaJbK NPOJAIOT B amlTeKax, a
MOJTy4YeHHUE Ca)XKH OMHCAHO B riaBe o murMenTax). [loapimmre Ha manen, 4YToObl ciaerka yBIaXHHUTh
€ro, U MPWKMHUTE K YUCTOMY JHCTy Oymaru. Cien Ha JIMCTE HE3aMETEH, HO €CJIM MPUCHINATh ero
MIPUTOTOBJICHHON CMEChIO, OCTOPOXKHO PaCHpeleNUTh MSATKOM KHUCThIO (MJIM MPOCTO IOKa4yaTh
JHMCTOK) M CCHINATh M3JIMIIEK CMECH, TO Ha Oymare OCTaHeTCs YeTKHH oTmedaTok mnaneia. Ha
Oymare ObLITM HEBUIMMBIE KUPOBBIE CIIEbl, U Ha HUX aJICOPOUPOBAIINCH .HaCTUIIbI YEPHOI CMECH.

Takoii ’k€ OIIBIT MOKHO IIOCTAaBUTh C Pa3HBIMU NIPEAMETAMU U TOBEPXHOCTAMHU — BO3BMUTE
CTapyl rasery, KapTOHHYIO KOpOOKy, IUIaCTMAcCOBBIM WJIM CTEKJISSHHBIA CTakaH. B mocnennem
cilyyae JUis Jy4IIero NpUIMIaHUs Halo B3ATh MOOOJIBIIE TalbKa; MOCHIe TOT0, KaK W3JHIIEK CMECH
yajJeH co CTeKJIa, clerka MoJOorpelTe CTakaH—TOrAa OTHEeYaTKU Ha MPO3payHON MOBEPXHOCTHU
CTaHyT 0oJiee OTYETIMBBIMHU.

[MTPOCTBIE ®OKYChI

OnBITHI ¢ IPEBPALLIEHUEM HEBUIMMOIO B BUIUMOE, 1a U HEKOTOPBIE APYTUe MpPOJEIIaHHbIE

BaMHU ONBITHI CMEJI0 MOKHO MOKa3biBaTh Kak (hokychl. Brpouem, (okychl MpoU3BOISAT ropaszio



Oosiee cUIbHOE BIIEYATICHHE, €CIM TIOKa3bIBaTh WX MOAPAN, OJAWH 3a JpPYTUM, OKpyKas
MIPOUCXO/sIIee TailHOM, 3aKITMHAHUSIMHU U MEJUIEHHBIMH 11aCCaMU «BOJIIEOHON MATOUYKUY...

Xumuueckoi cyTu (POKycoB (a OHa He TaK YK CIIOKHA) pacKpbIBaTh He Oynem. OThIIuUTe ee
CaMOCTOSITENIHO, U TOT/A BBl HE MPOCTO Pa3BIIEYETE 3PUTENICH, HO U MOMOJIHUTE CBOU 3HAHMUSL.

KonnyecTBeHHbIE COOTHOLIEHUS HaJ0 coOMI0aTh, HO HE O4YeHb CTporo. YroObl Bam
KaXKIbIH pa3 HE B3BEILIMBATh PEAKTUBBI, CJCIalTE U3 JIepeBa MEPHBIE JIOKEUKH, BMEIIAIOIINE OKOJIO
10 Mr cyxoro peaktuBa. MOJKHO BOCIIOJIB30BAThCA M IUIACTMACCOBBIMH JIO)KEUKAMH, KOTOpBIE
MPUKIIAJBIBAIOT K HEKOTOPBIM MOPOIIKOOOpa3HbIM JiekapcTBaM. Kaxk il pa3 Mbl OyJieM MOSICHSATD,
CKOJIBKO TaKUX MEPOK HaJl0 B3ATb.

CHayania — (QOKyC ¢ MpeBpallleHHeM BOJbI B MOJIOKO. B o/lMH cTakaH MoMecTUTe MATh
MEPHBIX JIOKEUEK XJIOpUAA KallbliMs, B APYroil — CTONBKO ke KapOoHaTta HaTpwisl (CTUPAIBHOM
CONbI) W 3ajieliTe BOJOM MPUMEpPHO N0 TPETH cTakaHa. PacTBopsl Ha BHJ HHYEM He OyIyT
oTanyaTbes oT BoAbl. Creiite ux BMecTe — M KMIKOCTh CTaHEeT OeJloH, CIoBHO Mosioko. He Tpats
BpEMEHH 3ps (MHaye OCaJ0K MOXKET OIMYCTUThCA Ha JIHO, U BCE YBUMASAT, YTO 3TO HUKAKOE HE
MOJIOKO), 100aBbTE K JKUAKOCTH PACTBOP COJISIHOM KHCIOTHI B U30BITKE — U «MOJIOKO», MTHOBEHHO
BCKHIIEB, CHOBA CTaHET «BOJOI».

Teneps (hokyc UyTh MOCIIOKHEE — BOJAA B HEM OyJeT MpeBpalaTbcsi HE TOIBKO B MOJIOKO,
HO M B uepHuia. s Gokyca noHanoosTcs Tpu cTakaHa. B ofuH HACHIIBTE ABE JIOKEUKH XJIOpUAA
Oapus (WM CTPOHIMS), B IPyroil — OJHY JIOKEUKY TaHWHA. Brneiire B 00a cTakaHa 1o moJjIOBUHE
yaifHOM J10’kKH Bobl. [lopolku Ha HE Mmocie pa3MeluBaHusl pacTBOPATCS, a BOAbI TaK MaJyo, YTO
U3JlaieKa CTaKaHbl OYAyT Ka3aThCsl 3PUTENSM ITyCTHIMHU.

B Tperuii crakan mnomecTture MATH JIOXKEYEK BOMHOrO cyibdaTa >keie3a U aMMOHHUSA
FeSO4(NH4),SO, (comp Mopa). DTOT cTakaH HAmNOJIHHUTE BOJOM MOUYTH JOBEpXy. Bce roroBo k
dokycy. Ha rmazax y 3puteneil BO3bMHUTE TPETHH CTakaH, C COJIbI0 Mopa, ¥ OTJIeWTe W3 HEro
OeCIBETHBII pacTBOp B «IIyCTble» CTakaHbl. B onHoM W3 HuX (TaMm, rae Xjopua Oapus) Boja
MT'HOBEHHO MPEBPATUTCS B «MOJIOKO», BO BTOPOM — B «UEPHUIIAY.

Crnenyromuii poxkyc HUUYyTh HEe TpylaHee. B mpoOupke ¢ BOAOH pacTBOpUTE JABE JIOKEUKH
xJjopuaa KodanbTa (€ro pacTBOPOM BHI JeNIalid HEBUAUMBIC HAAMKUCH). bembiil X1om4aTto0yMakHbINA
IUIATOK HAMOYHTE B 3TOM pacTBOpE U BhICYIINTE ero. [lnaTok ctaHer romyObiM.

@oKyc 3aKI04yaeTcs B TOM, YTO Bbl MOKAa3bIBAaCTE€ 3pUTENIIM TOJYOON IUIATOK, a MOTOM
KOMKAaeTe €ro M CXHUMaeTre B pyke. Eciim BBl HECKOJIBKO pa3 CWJIBHO IYHETe Ha IUIaTOK, TO OH
YBJIQKHUTCS U BHOBB CTaHET OenbIM. PazojkMuTe Kynnak U moKakuTe Oelnblil miaTok 3purensm. Ero,
KCTaTH, MOXHO HCIIOJIb30BaTh €I11e HECKOJIBKO pa3: Mociie MPOCYIIKU TUIATOK BHOBB IOT0JIy0OeeT.

st ouepenHoro okyca ¢ M3MEHEHHEM IIBETa MOHAI00STCS TPU COJIU: KpacHasi KpOBsiHAS,
caJlMuuiIaT HaTpusa U coidb Mopa. Beex 3THX BelecTB HaJlo COBCEM HEMHOIO, IO OJJHOM JIOXKEUKE;
pacTBOpPUTE UX MO OTAEIBHOCTU B MPOOMpPKAX, A0 MOJOBHUHBI HAaMOJIHEHHbIX Bo10i. CyTh dokyca B
TOM, YTO KpacHasi KpOBsIHasl COJIb JaeT ¢ coJiblo Mopa CHee OKpallliBaHUE, a CATULMIIAT HATpUs —
KpacHoe. Eciii BBl IPOCTBIM KapaHAAILIOM Clierka HaMeTUTE KOHTYp pHCYHKa Ha Oymare, a 3aTeMm
CMOYMN» TE €ro C MOMOUIbI0 KUCTOYKHU JBYMS pacTBOpPAaMHU: KPaCHOM KPOBSHOM COJIM M CalMLIAJIaTa
HaTpus — M JaJAUTE TMPOCOXHYTh, TO 3PUTEIN HE 3aMETAT JlaXke, YTO Ha Oymary 4To-TO HaHECEHO.
«HuCTBII» JTUCT TIOBECHTE HA CTEHY U IIPOBEIUTE MO HEMY KUCTHbIO, CMOYEHHON B PacTBOPE COJHU
Mopa (3pUTensiM CKa)KuUTe, YTO 3TO OOBbIYHAs BOAa). PHCYHOK MrHOBEHHO, MpPSIMO Ha IJIa3ax,
OKpPACHUTCS B KpaCHbIE U CHHHE 1BETA.

Eme omun TpamuimoHHBI POoKyc — Kak 0e3 OrHs 3akeub cBeuy. HaBepHoe, BBl 3HaeTe
HPUHIMII -3TOTO (POKyca, HO OYeHb MHOTOE 3aBUCHUT OT €r0 0(OpPMIICHHSL.

CoBeryeM mnoctynuth Tak. CTEKISHHYIO NpPOOHMPKY OOJeiTe CHapyXH CTEapuHOM WIH
napauHOM, 4YTOOBI OHa CTaja MOXOXeW Ha cBedy. 3aKkpoiTe NPOOUPKY METAUTMYECKUM
KOJITAYKOM C OTBEPCTHEM, CKBO3b KOTOpoe mpouaeT ¢utuiab. B mpoOupky HajeiTe HEMHOTO
cnHpTa, 4ToObl OH mpomnuTan ¢GuTUiIb. [locae 3TOro KoMMmadyok TOXe 3ajeTe CTeapuHOM WM
napauHOM, 4TOObI HAPYXKY BBITJISIBIBAN TOJBKO GUTHIIb. «CBE4a» TOTOBA.

BonmeOHol manoukoit BaM OyJeT CIyKUTb OOBbIYHAs CTEKJISHHAs IMajo4yka, Ha KOHELl
KOTOpOW Bbl HabepeTe COBCEM HEMHOrO KallUIbl M3 MEepMaHraHaTa Kajlisg U CEpPHON KHCIOTHI.



[Tpenynpexnenue: cMech TOTOBUTh B OYEHb MAJIOM KOJIMYECTBE, HEOOXOAUMOM TOJIBKO JIJIsl OJJHOTO
onbiTa! He Tporate cmech pykamu!

Kak o6cTaBUTh 3TOT OMBIT, BBl U CaMM, HaBepHOEe, cooOpas3uTe (He 3a0yapTe MPO Macchl U
3aKJIMHAHUSA). A 3aTeM KOCHUTECH MMaJOYKON (UTHIIL — U Ha KOHILIE €r0 Cpa3y BCIBIXHET IJIamsl.

OnbITHI-(OKYCHI ¢ U3MEHEHHEM IBETA BBITIISIAT OUYEHb CBOCOOPA3HO, KOT/Ia MOJIb3YIOTCS HEe
IIPOCTO BOAHBIMH, a 3aryHI€HHBIMH DPAacTBOpPAMU. 3aryCTUTEJIEM MOXKET ObITh CUJIMKAT HaTpus,
BOJIHBI PAacTBOp KOTOPOTO HAa3bIBAIOT J>KUIKUM CTEKJIOM. BromHe mopoitner anst ¢okyca u
pa30aBIICeHHBIN BOJIOM BIBOE€ KOHTOPCKHUM CUIMKATHBIN KIIEH.

Harneiite B cTakaH HEMHOTO pacTBOpa XJOpHJa KalbLUsS U J100aBbTE OJHY-/BE KarliH
¢denondranenHa. B npyroii crakan BBeIuTe pacTBOp CUiIMKaTa HaTpus. Kak TOJIbKO BBl BBUIBETE B
HETro NepBbIi pacTBOp U B30OJITaeTe CMeCh, OHA, caMO CO0OW pa3ymeeTcsi, CTaHET KPacHOi, U 4To
erie 6osee I0OOMBITHO, TYCTOH, OyATO (PpyKTOBOE XKeEe.

BMmecTo xmopuaa KanmbIMs MOXKHO B3ATh 3 MEpKH Cyib(ara MarHus (antedyHas ropbKas
COJIb), 3aJIUTh BOJIOM, B300ITAaTh U JOOABUTH HECKOJIBKO Karmellb pacTBopa cuinkara Hatpus. [locie
pasMelBaHMs U Ha 3TOT pa3 o0paszyeTcs «GKele», TOJIbKO He SIPKO-KpacHoe, a OJIeIHO-PO30BOE.

OkpalleHHble CHUJIMKaTHbIE CTYIHH TIO3BOJISIIOT «PHCOBATh» BOJIIEOHBIE KAapPTUHKH.
Cnenaiite HaOpOCOK pHCYHKa, M T€ MECTa, KOTOpPbIE JOJDKHBI OBITh OKpAaIIeHbI, CMOYHUTE
OecuBeTHBIM pacTBopoM (deHondTanenHa. pyroil aucT Oymaru CMOYHMTE PACcTBOPOM CHIIMKATa
HaTpHsi — Toke OecBeTHBIM. [IprKMuTE TUCTHI OUH K IPYTOMY U CITyCTSl HECKOJIBKO MUHYT (TeM
BPEMEHEM Bbl MOXKETE MOKa3bIBaTh JAPYroil GOKyc) OCTOPOKHO pazfenure TucTol. KapTuHka «cama
coboro» ctanma KpacHoi! JJii MOCBSIIEHHBIX HET HHUYETr0 YIUBUTEIHLHOIO—BEAb Y PAaCTBOPOB
CUJIMKATa HaTPUs LIEJIOYHAS PEaKIusl...

N nocnennuit ¢oxyc, Toxke oOeIIaHHBI paHee,—C MPEBpAIEHHEM «BOJBD) B «KPOBbY.
[TpurotoBbTE HEMPO3paAUHBIl COCYl, HAIPUMED, OKJIEUB CTEKISIHHYIO OaHKY I[BETHONH OyMaroi; Juis
OouiblIel TAMHCTBEHHOCTH HApUCYHTE Ha Oymare alxMMUYecKue CUMBOJIbI. B GaHKy HaneiiTe Boay.

[IpuroToBbTE€ HECKOJIBKO UYUCTBIX CTakaHOB. BooOie-To nocTaToyHO TpeX, HO AJis TOro,
4yTO0OBI CO3/7aTh y 3pHUTeNel BlieYaTieHue, OyITo MpeBpaIleHusi OUeHb CIIOKHBI, BO3bMHUTE MATh WU
HIeCTh CTaKaHOB. B ofMH cTakaH HACHIIIBTE YETHIPE JIOKEUKU TUAPOCYIb(daTa Kaaus UiIu KalHUTe
HECKOJIbKO Kallellb YKCYCHOH KHCIIOTBI W TMOMETbTe JUIsl ceds (HO Tak, 4ToObl HE OBLJIO 3aMETHO
3pUTENSIM) 3TOT CTaKaH, YTOObI €r0 MOXKHO OBLJIO cpa3zy OTJIMYMTH OT OCTaJIbHBIX. B apyroii cTakan
HACBINIbTE JIOKEUYKY KaJIbLUHUPOBAHHOW COIbl, B TPETHMH — HECKOJIBKO Kallelb pacTBOpa
¢denondranenna. Cyxue peakTHUBBl 3ajJedTe 4YallbIM KOJMYECTBOM BOJABl W pa3MellaiTe 10
pactBopeHUs. Tenepb MOXKHO MOKa3bIBaTh (HOKYC.

[Ipexxne Bcero yoenute 3puteneld, Oynro B OaHKe MpocTas BOJA; a MOCKOJIBKY TaK OHO U
€CTh, TO MOKHO B JIOKa3aT€IbCTBO OTIUTH M3 OAHKM HECKOJBKO IJIOTKOB. A 3aT€M BCE CTAKaHBI
HaIOJIHUTE BOJOW W3 Oanku. He mpowmsoiinmer poBHBIM cuyeToM Huuero. [lepeneiiTe BCIO BOAY
00paTHO B OaHKY M3 BCEX CTAKAHOB, KPOME OJTHOTO, C THIPOCYIb(AaToM HATPHs (MIIU C KUCIOTOM).
Kunkocth B OaHKe CTaHET KPAacKoW, CJIOBHO KpPOBb, M 3pUTENH yOEISATCS B 3TOM, KaK TOJIBKO BbI
BBIIBETE €€ 0OPaTHO B CTAKaHBI.

BHOBb crneliTe comepkMMoe CTakaHOB B 0aHKy—Ha 3TOT pa3 M3 BceX 0e3 MCKIIOYECHUS
cTakaHoB. JKHIKOCTh OOECUBETUTCS, «KPOBBY» MPEBPATUTCS B «BOJAY», KOTOPYIO BBI OISITH
pazoinbere 1o ctakaHaMm. OJIHAaKO MUTH €€ y’Ke He HaJO.

OnbIT HEXUTPBIM, HO JOCTAaTOYHO OA(PQEKTHHIN, ecinu, pazymeercsi, He 3a0bITh MpPO
3aKJINHAHUSL. ..

XUMHUYECKUE YACBI

B ombiTax, KOTOpblEe Tak MOX0XH Ha (OKYChI, OECLBETHBIE PACTBOPHI OKPALIMBAINUCH TO B
OJIUH, TO B JAPYTrOM LIBET, U MPOUCXOJMIIO 3TO cpa3y ke, Kak 110 MAaHOBEHHIO BOJIICOHON MaIOUKH.
W nelicTBUTENBHO, XUMUYECKHE PEAKIIUU UYyT OUY€Hb OBICTPO U, KaK MPABHIIO, HAUMHAIOTCS Cpa3y
JKe TI0CJIe CMelleHus peareHToB. OJHaKO U3 ATOTO MIpaBWJla €CTh UCKIKOYEHH. PeaKkiiMoHHas cMech
MOJKET OCTaBaThCsl KaKoe-TO BpeMsi OECIBETHOMW, a 3aTeM MTHOBEHHO OKpPACUThCS. XOTHUTe—uepe3
ITh CEKYH[l, XOTUTE—UEPE3 JIECATh; Bbl CaMU MOJKETE MOCTaBUTh «XMMHYECKHE 4acb» Ha
TpebyeMoe BpeMs.



ITpuroroBbre aBa pactBopa. CocraB mepsoro: 3,9 r Honara xanust KJOs; Ha nuTp BOABI.
CocraB BTOporo: 1 r cymbdura Hatpus Na,SO;, 0,94 T KOHIEHTPUPOBAHHOW CEPHOU KHUCIOTHI
(ocTOpO’XHO!) U HEMHOT0, HECKOJIbKO MUWJUIHJIUTPOB KpaXMaJbHOTO KjeicTepa — TOXe Ha JIUTP
Bo/ibl. O0a pacTBOpa GECIIBETHBI U MPO3PAUHBI.

OtmepbTe o 100 M1 060UX PacTBOPOB U OBICTPO, JIyUllle NP MEpEeMEIINBAHIH, TPUIICHTE
BTOPOil kK iepBoMy. ONBIT y100HEE CTaBUTh BABOEM—IIYCTh Balll TOBAPUII Cpa3y K€ HAUHET OTCUET
BPEMEHM II0 CEKYHJOMEpPY WJIM IO 4acaM ¢ CEKyHAHOH CTpenkoi. Yepes miecTb-BOCEMb CEKYHI
(TOuHOE BpeMs 3aBHCUT OT TEMIIEPaTypbl) KUJIKOCTh MTHOBEHHO OKPAaCUTCSl B TEMHO-CUHUH, TIOYTH
YEPHBIN L[BET.

Teneps ormepbTe BHOBH 100 M BTOporo pactBopa, a S0 M mepBoro pasdaBbTe BOJIOM
poBHO BiBoe. C CEKyHIOMEpPOM B pyKax Bbl YOE€IUTECh, YTO BpeMs, IMpPOIIEIIIee C MOMEHTa
CJIMBaHMSI PaCTBOPOB JI0 UX OKPALIMBAHUS, TOXKE YBEIMUUTCS B /IBa pasa.

Haxonen, cmemaiite 100 M BToporo pactBopa ¢ 25 MJI MepBOro, paz0aBIeHHOTO BOAOH
BUETBEPO, T. €. 10 TeX ke 100 M. «Xumudeckue 9acel» OyAayT paboTaTh B YETHIPE pasa JOJIbIIE,
4YeM B IIEPBOM OIIBITE.

OTOT ONBIT JEMOHCTPHUPYET OAMH U3 (PyHAAMEHTaJbHBIX XUMHUYECKUX 3aKOHOB — 3aKOH
JENCTBUSL Macc, COINIACHO KOTOPOMY CKOpPOCTb PEAKIHUHM INPONOPLHMOHAIBHA KOHLEHTPALUsIM
pearupyromux BemiecTB. Ho BOT B ueM BOIpOC: MOYEMY PacCTBOPHI OKPAIIMBAIOTCS MIHOBEHHO
II0CJIE TIay3bl, @ HE PABHOMEPHO U MOCTENEHHO, KAK ATOTO CIENYET 0XKUIATh?

CepHas KHCIIOTa B pacTBOpE BBITECHSET HoJaT- U Cyab(UT-uoHsl U3 ux comueil. [Ipu atom B
pacTBOpe obpaszyetcs HoaoBogopoaHas kuciaora HI, HO KUBET OHa HEIOJTO U TYT K€ BCTYIAET BO
B3auMoOJIecTBUE ¢ WomaHoBaTou Kuciaotoir HJO;. B pesynbraTe BhIACNsSIETCSI CBOOOIHBIN WO, OH-TO
U 1a€T LUBETHYIO PEAKLHUIO C KPaXMaJIOM.

Ecnu Obl Bce 1110 UIMEHHO Tak, TO PACTBOP M TEMHEI Obl TOCTENEHHO, TI0 MEpE BbIACIECHUS
nona. OnHaKko mapaielbHO MAET €lle OAMH mIpoluecc: cepHucras kuciaora H,SO; pearupyer co
CBOOOJHBIM MOJOM M BHOBBH 0Opa3zyeTcsi MOJAOBOAOPOIHAS KUCIIOTA. DTa peakius ujieT ObicTpee
IpeIbIAYyIIEH, U MO, HE YCIIEB OKPACUTh KpaxMall, CHOBa BOCCTaHaBIuBaeTcs 10 JO3-.

Brrxoaur, 4To okpacka He JOKHA MOSIBUTHCS BoBce? OOpaTuTe BHUMAHKE: B X0J1€ PEAKINH
CEpHHUCTAs KHCII0TA HENMPEPBIBHO PACXOAYETCS, U KaK TOJIBKO BCSI OHA IIPEBPATUTCS B CEPHYIO, MOy
HUYTO Yy)X€ He Oy/eT MellaTh pearupoBaTh ¢ KpaxmajaoM. U Torga pacTBop MTHOBEHHO OKpPaCUTCS
10 BceMy 00beMy.

Pa30aBnsisi pacTBOp BABOE M BYETBEPO, Bbl YMEHBIIAINW KOHUEHTPALMIO HMOJaTa Kajus, U
CKOPOCTb PEaKLIM{ YMEHbIIAIACh IPONOPLIUOHAIIBHO.

OO0bsicHeHne, KaXeTcs, 3aHsJI0 0O0JIbIIIe BpPEMEHH, YEM CaM OIIBIT C YacaMH...

PAZIYI'A BE3 COJIHIIA

B xumuueckux ucciaeoBaHUsAX OYEHb YacTO MCHOJIb3YIOT ONTHYECKHE CIIOCOOBI. SIBIeHue,
KOTOpoe BbI ceiiyac Oynere HaONr0/aTh, IPUMEHSIOT JJISl TOTO, YTOOBI ONPENEIUTh TEMIIEPATypy
IUTaBJIEHUS BELIECTBA.

[TonroroBpTe OKOJIO MATHAAUATH OJWHAKOBBIX IUIACTUHOK W3 TOHKOIO CTEKIa (Toasrcs,
HanpuMmep, crapble (ortomnacTuHku). ['opsdeil Bogoi cMOTe ¢ HUX AMYJIbCHIO M HapeXbTe Ha
KBaJIpaTUKHU pa3MePOM IPUMEPHO 5 X 5 cM. JleciaTh TakuX KBaJApaTUKOB MOJOKUTE OJMH Ha IPYyrou
U C TOPIIOB OOMOTalTEe H3OJISIIMOHHOW JIEHTOM, YTOOBI CTOTMKAa HE pacchimanack. Ha omny u3
OCTaBIIMXCS IJIACTUHOK HACBIIIBTE HEMHOTO THOCYNb(ara HaTpus (TUHocyab(puTa) U aKKypaTHO
MOIOTPENTEe, YTOOBI KPUCTAIUIIBI PACTUIABIIINCH. [pyTryio CBOOOJHYIO MJIACTUHKY HarpeuTe M cpasy
HaKkpoiiTe e pacmiuaB. Mexay IUIaCTUHKaMH o0pa3yeTcsi TOHKHMH —Mpo3payHbli  CIIOH
pacriaBaeHHON conu. Eciu oH okakeTcss MyTHBIM, 100aBbT€ HEMHOTO, OyKBaJIbHO OJIHY-J/IBE KaIlJIU
BOJbl. IIpu ocThIBaHMM paciulaBa Ha BO3AyX€ TMHOCYIb(GUT HAUHET KPUCTAJUIN30BATHCS; ITO CAMO
1o cebe T000NBITHO HAOIOAATh YepPe3 YBETUIUTEIBHOE CTEKIIO.

[Tonmoxute Ha CTON JUCT 4YepHOW Oymaru, a MOBEPX HEro — YHUCTOE TOHKOE CTEKJIO.
BxurounTe SIpKylo Jammy M CAObTE y CTOJIa TakK, 4TOObl CKBO3b CTOIKY, KOTOpPYIO BBl Oyzere
JiepKath, ObUIO BUAHO OTPAXKEHHME JIAMITbI B TOHKOM CTEKJIe, JIeXKallleM Ha cTojie. MeHss HaKJIOH
CTOIIKH, HAKJIOHSACH ONMKE K CTONy, JUOO OTAAJSASCh OT HEro, HalJUTe Takoe IOJIOKEHUE, MpH



KOTOPOM OTpakKeHHE JIaMIIbl moMepkHeT. Ha
CTONKY JIy4dIlleé CMOTPETh TIOJ OCTPHIM
yrioMm. Ecnu Bam MmemaeT npsMoii CBeT OT
JIAMITBI, TIPUKPONTE CTONKY JKPaHOM WU
JaJIOHBI0, HO TaK, YTOOBI BHJETH CBET,
OTpaXEHHBIN OT CTOJIA.
g;gg’,‘g””b,x CBOOOZHOH ~ pyKOil  BO3bMHTE
naacTruHoK IUTACTUHKU C TUMOCYIb(UTOM U MMOMECTUTE
’ UX MEXJIy CTONKOW M CTOJIOM Tak, 4TOOBI
OHM OKazammch Ha myTH cBera. Cierka
MOBOpAaYMBAalTe M HAKIOHSIMTE MX—M BbI

YBUAUTE OUYEHb KPACUBYIO PaIyTy.

OOBbsicHeHHE OmbITa 3aBeJNO0 Obl HAC B MHP YK€ HC XMMHMYECKHX, a (PU3MYECKHX SBICHHM.
PacckaxkeM TONBKO, KaK C MOMOUIIbIO TaKUX CTOMOK — HMX HAa3bIBAIOT MOJISPU3ALMOHHBIMU—
U3MEPAIOT TeMIepaTypy IulaBieHus. Paayra, KOTopyio Bbl HaOOJalv, TOSBISETCS TOJBKO B
KpucTajuiax. Eciu jke mocTeneHHO HarpeBaTh TBEPJOE BEILIECTBO, TO B TOT CaMblii MOMEHT, KOTrJa
BELIECTBO NEPEUIET B )KUJKOE COCTOSHUE, Paayra UCUE3HET.

CBETAIIMECA PACTBOPEHI

Bo BpeMsi HEKOTOpPBIX XMMHMYECKMX DPEAKIMM YacTb DHEPIMM BBIIEISAETCS B BUJAE CBETA.
Takoil mporecc Ha3pIBAIOT XeMIIIOMHHECHeHIIMeH. MHorna XeMUItOMUHECICHIIUST TPOUCXOAUT B
KHUBBIX OpraHM3Max: CaMblii HarJIAAHBIN MpUMeEp — BCeM M3BeCTHbIE cBeTIIAkH. Craboe cBeueHue
MOSIBJISIETCS. U TIPH OKHCIIEHUM HEKOTOPBIX OPraHNYEeCKUX coeMHEeHUH. Bbl MoxkeTe HaOI01aTh €ro
B OIBITE C OKUCIIEHUEM THPOXMHOHA. 3aKIOUYUTEIbHYIO CTAJHI0 3TOTO OIbITa HAaJ0 MPOBOJIUTH B
TEMHOTE, YTOOBbI CB€UEHHE OBLIO JIydllle 3aMEeTHO.

PactBopure 1 r ruapoxuHoHa M 5 T kapOoHara Kanus (morama) B 40 MJI anTeYHOTo
dbopmaiiHa — BOJHOTO pacTBopa dopmManbpaeruaa. [lepeneiite peakiIMOHHYIO CMECh B OOJIBIIYIO
KOJIOY WM B OyTBUIKY €eMKOCTBIO HE MEHEE JINTPA.

B neGonbimoM cocyze MpUTOTOBBTE 15 M KOHIIEHTPUPOBAHHOTO PAcTBOpa TEPOKCHIA
(mepekucu) BogopoJa. MOXKHO BOCIOJIB30BaThCsl TabJNeTKaMHM THAPOIEPUTAa — COEIUHEHHUS
NepoKcHa BOAOPOJa C MOUYEBHUHOM (BTOpPON KOMIIOHEHT ombITy He momemaert). [loctaBpTe 00a
cocyla B TEMHOW KOMHAaTe Tak, 4ToObl OHM ObUIM TOJ pykod. Kak ToibKO ria3a MpHUBBIKHYT K
TEMHOTE, J100aBbTe PacTBOp MepoKcHaa B O0iblIoi cocys. Toryac cMech HaUHET BCIIEHUBATHCS
(M3-32 ATOrO0 MBI M HPOCHM Bac B35Th COCYH MOOOJbINE) U TOSBUTCS OTUETIMBOE OPAH)KEBOE
CBEYEHUE.

XUMHYeCKasi SHEPIHs, BBIACIAIOLIASCS INPU OKHUCIECHUM TUAPOXWHOHA IEPOKCHIOM B
HIEJIOYHON cpejie, MOYTH MOJHOCThIO MEPEXOIUT B CBETOBYIO, @ HE B TEIJIOBYIO, Kak 0ObIYHO. Tem
HE MEHEe TEeIUIO B PEeaKIMU TOXKE BBLIEISAETCS, MOITOMY (OpMabAeru]l HEMHOTO HcHapsieTcs. A
TaK KaK OH HEMPUSITHO MaXHET, TO, BO-NIEPBBIX, HE HAKJIOHSIMTECh HAJl COCYJIOM U, BO-BTOPBIX, Cpazy
II0CJIE OIIBITA IPOBETPUTE MTOMEILIEHUE.

CBeueHue MOXKET MOSIBUTHCSI HE TOJIBKO MPU OKUCIEHWU. MHorga OHO BO3HHKaeT NpH
KpHUCTATM3AIMU. SIBICHHE 3TO JaBHO U3BECTHO; BBl MOXKETE HAOIIOAATH €TO0.

Camblil mpocToi 00BbEKT HAOIIOIEHHUS] — MOBapeHHas cojlb. PacTBopuTe ee B Boje, MpUYEM
COJIM BO3bMMTE CTOJIBKO, YTOOBI Ha JHE CTaKaHa OCTAaBAJINCh HEPACTBOPHBILHUECS KPUCTAUIBI.
ITomy4deHHBIM HaCBIIEHHBIN PACTBOp IEpeNerTe B APYrod CTAKaH W IO KAIUIAM, C IOMOIIbIO
MUMETKHA, OCTOPOXKHO T00aBIANWTE K 3TOMY PAacTBOPY KOHIIEHTPUPOBAHHYIO COJISTHYIO KHCIIOTY.
Conb HayHET KpPHUCTANIM30BAaThCA W TPU STOM BO3HHUKHET CBEUEHHE—B pacTBope OyayT
MPOCKaKUBaTh MaJIEHbKHE UCKPBL. UTOOBI 3aMETUTh UX, OIBIT TAKXKE HAJI0 CTABUTH B TEMHOTE.

[Tono6ubIM 00pa3oM BeAyT cedsl MpU KPUCTAIITU3ALUU U HEKOTOPBIE IPYTHe COIU—XIIOPU
Kanus, xjopar Oapus. Bo Bcex ciydasx HCKpbl HOSBISIOTCS JIMIIb MPH J00ABIECHUM COJSHOMN
(xmopoBogopoaHoi) kuciaoTel. Ho, moxkanyii, Hanbonee 3¢ EeKTeH OmbIT CO CMeChio Cyib(aToB
kanua u Hatpus. Cmemraiite 200 r kanueBoit 1 80 T HaTpUEBOM CONMM U HEOONBIIMMHU TOPLHUSMHU
no0aBisiiiTe K HUM ropsuyyro Boay. Korjga Bce KpucCTaibl pacTBOPATCS, OCTaBbTE PAacTBOP IS



oxnaxnaenus. [lomemnienre, B KOTOPOM Bbl CTaBUTE OIBIT, JOJKHO OBITH 3aTeMHEHO. llepBble,
coBceM crnaObie MCKpHI mosBiITCs yxke mpu 60°C. Tlorom mx OyaeT CTaHOBUTHCA BCE OOJBINE U
6osbiie. Korjja KpucTamioB BbINAJET MHOTO, Bbl YBUAUTE IEIbIA CHOIl UCKP, HO 3TOTO MPUXOAUTCS
KJaTh J0JIr0 — WHOM pa3 1enblil yac. Eciu nmpuiiokuTh yxXo K CTEHKE COCy/a, MOKHO YCIIbIIIATh
HeuTo Bpoje rpoma. CBeueHHEe B 3TOM Cllydae BBI3BaHO, BEPOSITHO, OOpa30BaHUEM JBOMHOMN COJIH
2K2804*N32804* 10H20

PacTBOp ¢ KpucTamsamMu HE BBUIMBAWTE — OIBIT MOXHO IOBTOPUTH M IOCIE TOrO, Kak
cBedyeHHe mpekpatutcs. [IpoBeanuTe CTEKISIHHON MallOUYKOM MO KPUCTaJlIaM, KOTOPBIE HaXOMASTCS
MOJ1 JKUJKOCTBIO, WIIN MPOCTO BCTPSIXHUTE HECKOJIBKO Pa3 COCYZ C KPUCTAIUIAMU—MUCKPBI MOSIBATCS
BHOBb.

Bor eme omeIT €O CBEUYEHHWEM IpPU KPUCTAUIM3ALMM (I3TO SBICHHE HAa3bIBAIOT
KpUCTaJUIOIIOMUHECIIeHIMel), st Hero mpuaercs mnpurotoBuTh OpomaTr OGapus Ba(BrOs;), us
Oosiee nmocTynHbIX BemecTB—OpomaTta kamus KBrOs um xmopuma OGapust BaCl,. Tak kax
pPacTBOPUMOCTH NEPBOT0 U3 HUX HEBEJIMKA, IpUIETCs OpaTh pa30aBieHHbIE PACTBOPHI, IPUMEPHO 3
%-HoW KOHIIEHTpanuu. Eciin cMech peareHToB OXJIaKJaTh, TO B OCaJ0K BBINAAET UCKOMAas COJIb: B
XOJIOAHOU BOJIe OpoMaT Oapus MOYTH HE PaCTBOPSETCSI.

OtdunpTpyiiTe, MPOMONTE XOJIOJHOW BOJOU U BBICYIIMTE Opomar Oapus, 3aTeM OTBeChTe 2
T, pactBopute B 50 MJI KUIISITKA U BHOBb NMPOPMIbTPYHTE pacTBop. CTakaH ¢ pacCTBOPOM MOCTaBbTE
OXJIaX/1aThCsI, HO HE TP KOMHATHOM TeMIepaType, a Ipu HeCKOJIbKO Oosiee Bricokor — 40—45 °C
(Jryumne Bcero — B cymmiabHOM Hikady). Ilpu aToil TemmepaType B pacTBOpe OyayT MOSIBISTHCS
roJyOble UCKPBI U pa3aBaThCsl XJIOMKU—OIATh MUKPOTpO3a B XUMHUYECKOM CTaKaHe...

CBEUYEHUME TBEPABIX TEJI

PactBop Opomarta Oapusi, NPUTOTOBJIEHHBIH B TPEABIIYLIEM OIbITE, OXJATUTE [0
KOMHATHOM TEMIIepaTypbl; B OCAJOK JOJDKHBI BBINACTh Oenble KpucTayibl coiu. Korma wmx
co0epeTcst TOCTaTOYHO, Pa30TPUTE MX CTEKISHHOW manoukoil. MoxeTr ObITh, U HE C MEpBOro pas3a
(TpedyeTcst HaBBIK), HO MIPU PACTUPAHUU MOSBSTCS BCIIBIIIKH CBETA.

ITo xakoi k€ MpUUMHE — BEAb XMMHUUYECKUE MPOLECCHl YXKE HE UAYT, U KPUCTAIU3ALNA
TO€ 3aKOHYMIIACH?

JlelicTBUTENbHO, NPUYMHA TYT MHas—TpeHue. W sBieHne 310 — TPUOOIIOMHUHECHCHIINS
(mo-rpedecku Tpuboc—rtpenue). EcTh BelecTBa, KOTOphIE OYEHb UYBCTBUTENIBHBI K TPEHHIO U
HA4YMHAIOT CBETUTHCS B TEMHOTE HE TOJIBKO IIPU pACTHUPAHUU, HO Jake NP BCTpsixuBaHuu. [Ipasna,
ATH BEIECTBa—HE M3 CaMbIX PACHpPOCTPAHEHHBIX, HO MOXET ObITh, OHU €CTb B ULIKOJBHOM
KaOMHeTe XUMHUHM WM B XMMHYECKOM KpyxkKe. BoT aBa 3 Hux: cynbdua uumHka ZnS ¢ 100aBKoH
0,02 % cynpduna mapranna MnS; cynehun kagmus CdS. OgHako cpeay BEMIECTB, HCITYCKAOITUX
CBET IIpH TPEHUH, €CTh U Ha yIuBJIeHUEe oOblZieHHbIe. Hanpumep, caxaposa.

B Gonbmryro ¢gapdopoByr0 CTYIKY HACHIbTE Ha JHO HEMHOTO padUHUPOBAHHOTO (T. €.
OYMILEHHOT0) CaxapHOro mnecka. Boiute B TeMHOE MoOMelIeHHEe U MPOOYIbTe B HEM HECKOJBKO
MuHyT. Korzaa riasa mpuBBIKHYT K TEMHOTE, CHayajga MEIJIEHHO, MOTOM MOCTENEHHO YOBICTpSIS
TEMII, pacTUpaiTe KPYrOBHIMU JIBUKEHUSIMH caxapHblii mecok ¢aphopoBbsIM necTukoMm. Bckope
MOSIBSITCSL TOTYOOBaThble MCKpPBI, KOTOPBIE COJIBIOTCS B CBeTsAlIeecs KoJblo. Eciau He yOBICTpSTH
TEMIT pacTUPAHUs, TO UCKPBI OYyT BCIIBIXUBATh 0] IECTUKOM TYT U TaM.

VYIpouieHHbI BapuUaHT ONBITA: KPENKO 3aKMUTE B PYKe KYyCOK caxapa-paduHaga u
YUPKHUTE MM HECKOJBbKO pa3 IO IIEpOXOBATOM MOBEPXHOCTH — (PAasHCOBOM, KepaMHUYECKOH.
[Iponenaiite 3T0, Kak U MpexJie, B TeMHOTe. Eciu ri1a3a K Hel MPUBBIKIN, BBl YBUJUTE CBETSIINECS
II0JIOCHI, KOTOPBIE TaCHYT, €/1Ba BCIIBIXHYB.

Wznyyenue mnpu TpUOOTIOMHUHECHEHIUH OOBSICHSIETCS JJIEKTPUYECKUMHU paspsiaamH,
BO3HUKAIOIIMMU IIPH pa3pyLIEHUN KpUCTAJIIOB. BOT moueMy oHO npekpamiaercs, Koraa KpUCTalIbl
caxapa B CTyNKe yxe nepereptbl. CaxapHasi myipa OT TPEHUS HE CBETUTCSL.

O®AHTACTUYECKUIN BYKET

Ceiiuac 3aiiMeMcsl IPUTOTOBJICHUEM I[BETOB (haHTACTUUYECKOM OKpacku. MbI BoCTIONb3yeMcs
CBOMCTBOM HEKOTOPBIX MPUPOJHBIX KPACUTENEH U3MEHSTH CBOM I[BET MOJ AEUCTBUEM CPEJIBI — TEM
caMbIM CBOMCTBOM, Oiarojapsi KOTOpOMY HaM YJaBaJoCh MpEeBpalllaTh PACTEHHs] B CaMOJENIbHbIE



WHAUKATOPBI.

VY anrmuiickoro nucarens Penpspaa Kuminara ects ctuxorBopeHne «CUHUE pO3BD» — O
JIeBYIIIKE, KOTOpasi OTBepryia OyKeT KPacHBIX po3, U O IOHOIIE, KOTOPBIH OTHpaBUiICS Ha MOUCKU
CUHUX, HO TaK U HE HalleN UX:

«3ps U3BE3AUI 51 BECh CBET —

CHHUEX pO3 TIOJ] COJTHIIEM HETY.

TouHO Tak e, Kak HET Ha CBETE HM 3€JCHBIX IHOHOB, HHU JKENTHIX JAHJBILEH, HU
MaJIMHOBBIX HapuuccoB. M Bce e UX MOXKHO BHJIETh CBOMMH IJIa3aMH...

B xonbe unu crakane cmemaiite 50 M1 MEIUIIMHCKOTO 3(Upa ¢ TAaKUM K€ KOJIUYECTBOM
KOHIIEHTPUPOBAHHOTO pacTBOpa aMMuaka — O3TO M €CTh pPEaKTUB JUIsl HU3TOTOBJICHUS
¢antacTrueckoro Oykera. [loxanyiicTa, IOMHUTE O TOM, YTO Haphl 3(hUpa JETKO BOCIUIAMEHSIOTCS,
a 3HAYUT, MOOJIM30CTH HE JOKHO ObITh OorHs. Kpome Toro, y obeux >KUIKOCTEH pe3Kuil 3amax,
MO3TOMY OIBIT HAJ0 MPOBOAUTH B BBITSDKHOM INKady WM, B KpaHEM ciydae, Ha OTKPBITOM
BO3/lyXe€.

LIBeTOK, OKpacKy KOTOPOTO Bbl COOMpaeTech U3MEHUTb, TOMECTHTE HaJl COCYJIOM CO CMEChIO
xunkocreil. Hekotopoe BpeMmsi ciycTs (TOUHOE BpeMsl MPHUIETCS OMNPEIeNIUTh Ha MpaKTUKE JUIs
KaXJI0OT0 BHJIA 1IBETOB) OKpacka u3MeHHUTCs. O0e KUAKOCTH, KOTOPBIMH BBI IOJIb3YETECh, JIETYUH.
[Tapsr 3¢dupa skcrparupyror Kpacutenu mBeTka W3 pacTHUTENbHBIX KJIETOK, a Mapbl aMMHaKa
CO3JIAI0T B JIETIECTKAaX WIENOYHYI0 cpeny. OT 3TOro KpacUTEeIM M MEHSIOT OKpAacKy, M0J00HO
71a00paTOPHBIM WHIUKATOPaM.

OO6paboTaB TakuM CrocoOOM HECKOJIIBKO pPa3HBIX ILIBETKOB, BBl IMOJYYHTE HEBEPOSTHHIC
Oyketsl. Eciiu Bbl cobupaeTech yIMBUTh HEOOBIUHBIMH LBETAMU CBOUX 3HAKOMBIX, TO YUTHUTE, YTO
OyKkeT cjeayeT TOTOBUTHh HE33J0JIr0 J0 JIEMOHCTPAlMHM, MOTOMY YTO OOpabOTaHHBIE CMECHIO
aMMuaka u 3Qupa 1BEThl OBICTPO YBSIAIOT.

Kazanoce Obl, B KHCIOH cpefe, MoJ ACHCTBHEM IMAapoB KaKOH-TMOO KHCIOTHI, OKpacka
[[BETOB JOJDKHA BOCCTaHOBUThCA. K cokaneHuio, 3T0 He Tak: B LIBETKaX HUAYT U HEOOpaTHUMbIE
IIPOLIECCHI, IOATOMY BOCCTAaHOBUTH MPEKHUM LIBET yIA€TCs AAJIEKO HE BCETAA.

6
CBOMMMU TI'TASAMU
B mkome BBl uW3y4aeTe XWUMHUYECKYIO TEOpHIO, a Ha
71a00paTOPHBIX 3aHATHIX yOeKJaeTech B TOM, 4TO Teopus BepHa. Ho
BCE JIU TCOPETUYECKHE TOJIOKEHUS MOXKHO MPOBEPUTHh Ha ypOKax?
Bp}II[ JIA, BpeMeHI/I HEC XBaTHUT, a MHOI'OC CJIHMIIKOM CJIOXHO AJId
npoBepku. M Bce-Taku HEKOTOPHIC SIBJICHUS, CIOXKHBIE IO CBOEH
MPUPOJIe, MOXKHO HAOMIONATh M HA 3aHATUAX XUMHUYECKOTO KPYXKKa,
M JaXe B JOMAIIHEeH JJabopaTopuu. Y3HATh O HUX HE IO KHHUTaM, a

Ha OIBITE.

Ceituac OypHO pa3BHBaeTCsi OMOXMMHS — U BBl MOXKETE€ CBOWMH TIJIa3aMH YBHUJETbH
OMOXMMHUECKUE TIPEBpALICHUs, Bl CIBIIIATN O COJHEYHBIX 3JEMEHTaX, KOTOpPhIE Mpeodpa3yroT
COJIHEUHYIO SHEPTHUIO B AIEKTPUUECKyI0? Takue 3JIeMEeHTHl MOXHO M3TOTOBHTH CAMOCTOSATEIBHO —
U oHM Oynyr naBaTh TOK. IlONyduTh HMCKYCCTBEHHBIM IIENK, pPa3JelUTh CMECh BEIIECTB Ha
XpoMaTorpaduieckoi KOJIOHKE, CHHTE3UPOBATh MOIYIPOBOJAHUKOBEIH MaTepual U IPOBEPHUTH €TI0
CBOICTBa—BCE 3TO NOCHJIbHBIC 33J[au¥l JUIsl FOHOTO XUMHKA.

KoHeuHo, MHOECTBO SIBICHHH M MPOIECCOB OCTAaHYTCS y HAac BHE NONS 3pEHUS —
HEOOBATHOTO HE 00bATh. OmHaKo OyJeM HalIesAThCs, YTO TO HEMHOTOE, C YeM BBl BCTPETUTECH B
3TOW TJ1aBe, AACT BaM NHILY IS Pa3MBIIUICHWH. YBHIETh CBOMMH IJla3aMH — OYEHb Ba)KHO,
pa3o0paThCst B CyTH — €IIIe Ba)KHEE.

OIIBITHI C ®EPMEHTAMU: OKCUJIA3bI U ITEPOKCIU/IA3BI

B kmeTkax pacTeHHH M JKMBOTHBIX HEMPEPHIBHO MPOTEKAIOT CIOXKHBIE XMMUYECKHE
npouecchl. OHM PeryaupyroTcsi OENKOBBIMH BEIIECTBAaMH — (EpMEHTaMH, KOTOpbIEe (HAIIOMHUM
elle pa3) UrparloT poJib KaTaau3aTOpOB XMMUYECKHUX pPEaKUuil B KieTkax. s M3ydeHHs Takux



OMOXMMHUYECKUX IMPOIECCOB HY)KHBI CJOXHBIE TNPHOOPBI M MHOXXECTBO pPEakTUBOB. OJHAKO
HEKOTOpble OMOXHMMHUYECKHE SIBJICHUS MOKHO HaOJ0JaTh, KaK TOBOPUTCS, U HEBOOPY>KEHHBIM
[J1a30M.

Haunem ¢ okuciauTensHbIX (hepMEHTOB — OKCHIa3 U nepokcuaas. OHU MPUCYTCTBYIOT BO
MHOTHMX JKUBBIX TKaHSX, IIOTOMY 4YTO OKHCIIEHUE JIC)KUT B OCHOBE IIpolLieccoB apIxaHusd. Ho
JNENCTBYIOT 3TH (EepMEHTHl MO-pa3HOMY: OKCHIa3bl OKHCISAIOT OpraHMYecKhe BelIecTBa
KHCJIOPOJIOM BO3]lyXa, MEPOKCUAA3bl I TOM K€ LEeNU «JI0OBIBAIOT» KUCIOPOJ U3 MEPOKCHJIOB.
Koneuno, BemiecTBa MeIICHHO OKHCIAIOTCS W 0€3 moMoIu (GepMEHTOB, HO (PEPMEHTHI YCKOPSIOT
pEeakLMIo BO MHOTO ThICAY pa3s.

[Ipy oKuCIIEHMH HEKOTOPBIX BEIIECTB, HAaNpuMmep, (eHoja U TUAPOXHWHOHA, 00pa3yroTCs
OKpallleHHbIe MPOAYKTHI peakuuu. [TosBreHre oKpacKku roBOpUT O TOM, 4TO hepMeHT cpaboTtai. A
MHTEHCUBHOCTh OKpPACKH IIO3BOJISIET CYAUTh O KOJIMYECTBE NPOAYKTOB OKHCIEHHA. Ecmm ke
OKpacka BooOIIIe He MOSBISAETCS, 3HAYUT, (EPMEHT HEAKTUBEH. DTO MOXKET CIIyYUTHCS B CIUILIKOM
KHMCJION WJIW CIMIIKOM IIEIOYHOM Cpene, WIN €ClIM OTCYTCTBYIOT IOCTaBIIUMKH KHCIOPOZa, WIN B
HNPUCYTCTBUH BPEIHBIX /ISl PEPMEHTOB BELIECTB—TaK Ha3bIBAEMBIX HHTMOUTOPOB (PEPMEHTOB.

[Tocne 3Toro HeOGONBIIOrO BCTYIUIEHHSI — caMH ONBITHL. BaM moHanoOsTcs: KamycTHas
KOUepbDKKa, sI070K0, KIyOeHb KapTodens ¢ poCTKaMmM, JYKOBUIIA C KOpPELIKaMH, MpopocIias B
TeMHOTe. PeakTuBamMu OyayT CIyXUTh XOJIOAHAsl KUMSYEHas, a elle Jydlle IUCTHIIIUPOBAaHHAS
BOJ1a, TUIPOXMHOH (M3 Mara3uHa ()OTOTOBApPOB) M anTeyHast MEPEKHCh BOA0PO/Ia. 3alacuTeCh TakxkKe
TEPKOW AJis OBOIIEW, BOJASHOW OaHel, mpoOupkamMu HiIU (PIaKOHYMKAMHM H3-1I0JI MEHHUIWJUIMHA,
YUCTHIMU MUIIETKAMH U MapJel 1160 Oenoi TKaHbIO.

Haunem nccnenoBaHus ¢ KanmycTHOrO coka. Kycodek kamycTHON KOYepbDKKH, puMepHO 20
I, U3MEIIBYUTE Ha TEPKE, IMOTYYEHHYIO KalllMIly OTOKMHUTE 4Yepe3 ABa CJIOS Mapiu WIH OAUH CIION
TKaHH, COK cOoOepuTe B CTakaH M pa3z0aBbTe BOJOU B JecsaTh pa3. Cpasy ke MpenynpexaaeM: mpu
UCCIIIOBAaHUU JPYTUX PACTUTENIbHBIX OOBEKTOB COK HY)KHO pa3z0aBiiAiTh He OoJjiee 4yeM B JBa-TpU
pasa.

[IlecTh YUCTHIX CYXUX MPOOUPOK WM (PIAaKOHYMKOB MpoHyMepyiTe. B mpobupku Ne 1, 2, 3
u 4 nanedite mo 1 mn paszbaBieHHOro KamycTHOro coka. IIpoOupku 1 m 2 mocraBbTe Id
paspyuieHust (MHaKTUBAlMM) (pepMEHTOB MHHYT Ha MSATh B KHUILIIIYIO BOJSHYIO OaHIO, a 3aTeM
OXJIaIUTe 10 KOMHATHOH Temrepatypbl. B mpoOupku 5 u 6 BMecTo coka HajeiiTe no 1 Mi1 BOJbI.

Bo Bce miects mpoOupok 1006aBbT€ HEMHOTO, Ha KOHYHMKE HOXKA, TUAPOXUHOHA. 3aTeM B
npobupku 1, 3 u 5 Haznelre Mo NATH Kameiab BOJBL, a B MpoOUpku 2, 4 U 6 — MO MATh Kareib
nepoxcua Bogopoaa. Copepkumoe Kax10i MpoOUpKH TIATEIbHO MepeMelIaiTe.

Uepez necaTh-NATHAAATh MHMHYT MOXHO YK€ HaOmoJaTh pe3yibTaThl — OIbITA.
HacrosiTensHO coBeTyeM 3amucarh WX B BHJE TaOnuilsl. BHecute B Tabnuily Homepa MpoOHpOK U
COCTaB CMECH B KaX/I0M U3 HUX, B Irpade MPOTUB KaXJA0H CMECH MIOMEThTE, N3MEHUJIACh JIU OKpacKa
B XOJIe OIBITA, a €CIM W3MEHWJIach, TO Kak MMeHHO. B cneayromeil rpade cpaenaiite BbIBOI—
IIPOU3O0ILIO JIX OKUCIICHUE.

Korga Bcst Tabiuma OyneT 3amojHEHa, MOIBITAHTECh MPOAHATU3UPOBATh IOJyYEHHBIE
pe3ynbTaTsl. I 3TOro nogymanTe HaJl TAKUMH BOIIPOCAMMU.

MoskeT 11 nepoKcu] BOJIOPO1a OKUCIUTE THIPOXHUHOH B OTCYTCTBHE KallyCTHOTO COKa?

OxucnseTcs u TUAPOXUHOH TOJ IEWCTBUEM COKa KamycThl 0e3 rmepokcua Bojopoaa?

CoxpaHsieTcs T4 aKTUBHOCTh ()EPMEHTOB B COKE TOCIIE KUTISTUEHUS?

Kakue oxuciaurensHple (epMEHTBI COJEp’KAaTCs B KaMyCTHOM COKE — OKCHAa3bl WIH
nepoKcuaasbl?

OnHako mnma OCHOBAaHMM ONBITA C PACTEHUSMHM OJHOTO BHJAa pPaHO €IlIe JeJaTh
OKOHYaTeNbHbIe BBIBOABI. [103TOMYy IMoOCTaBbTE Takue e OMBITHI ¢ KIyOHeM KapToderns u ero
POCTKaMHU, C MSIKOTBIO SI0JIOK, C MSICUCTBIMH YEIIysIMU JIYKOBHUIIBL, & TAKXKE C €€ JOHUEM U JUCThIMU
(«neppsimu»). HamomuHaem: B 3TUX CilydasX IOJyYEHHBIH COK Haao pa30aBiiTh BOaOH B 2—3
pasa.

Korma Bce OmBITBI NpoAENaHbl, MOYHO ONPEIENINTh, B KAaKOM M3 HCCIIEJOBAHHBIX
MaTepuaioB OKHCIUTENbHbIE (epMEHTHhl akTHBHee. Kak Bbl cuMTaere, MOTYT JIU OJHOBPEMEHHO



IIPUCYTCTBOBATH B PACTUTEJIBHBIX TKaHIX OKCUAA3BI U IEPOKCUIA3BI?

[TonbiTaiiTech caenaTh BBIBOABI CaMU, HE 3ariisjbpiBasi B OOBbsICHEHHE. A KOI/1a BBIBOJIBI
CZENIaHbl, IPOBEPHTE, HACKOJIBKO OHU NTPaBUJIbHBI.

BreiBon mepsbiit. [lepokcu BoIopoaa MOMKET NMOCTENEHHO OKUCIATh THAPOXWHOH U 0e3
COKa: B MPOOUPKax 5 U 6 MeIUIEHHO MOSBIIAETCS po30Bast OKpacka. 3HaUuT, (pepMEeHT HeoOs13aTeeH
Juist peakuuu. Kak 1 Bce kaTanuzatopbl, GEpPMEHTHI JIUIIb YCKOPSAIOT HAYaBIIYIOCS PEAKIUI0 BO
MHOTO pa3. Bbl 3ameTwinn, KOHEYHO, Kak OBICTPO MOSIBMJIACh OKpacka B mpoOupke 4. OnHako
NEepOKCHIa3bl HE MOTYT YCKOPUTH PEAKIMIO THAPOXMHOHA C KHCIOpPOJIOM BO3ayXa (OKpacka B
npoOupKe 3 OTCYTCTBYET MJIH MOSIBJISETCS OUE€Hb MEJIEHHO).

BriBoa BTOpoii. @epMEHT MOKHO BBIBECTH U3 CTPOS J1aXKe KPATKOBPEMEHHBIM KUIISTYEHHEM.
B mpobupke 2 okpacku mpakTudecku HeT. Benp GpepMeHThI—3TO OeNIKM; OHM CBEPTHIBAIOTCS IMPH
HarpeBaHUU—B MpoOHupKax | U 2 NOSBUIKCH OEIKOBBIE XJIOMbSL.

BeiBog Tperuii. B mpoOupke 3 okpacka He NOsSBHIAach. 3HAYUT, B KallyCTHOM COKe
COJIEpKaTCsl TOJIBKO MEPOKCHUIA3bI, YCKOPAIOLINE OKHUCICHHE T'MIPOXUHOHA JIMIIb B MPUCYTCTBUU
nepokcuaa Bojopoaa. OnHako B OMBITaX C KapTO(QeNbHBIMU KIyOHSAMU M SIOJIOKOM OKpacka
MOSIBJISIETCS, M OCOOEHHO OBICTPO MpHU BCTPAXUBAHUM (PIIaKOHA, KOI/Ia PAacTBOp oOoramaercs
KHCJIOPOJIOM BO3[yXa. 3HA4YWT, B Kaprodene H s0JOKE €CTh OKcHaasbl (KOHKpETHee—
(dbeHooKCcHIa3a), CroCOOCTBYIOIINE OKUCICHUIO THAPOXHMHOHA KUCIOPOoIoM. [loaToMy U TeMHEIOT
Ha BO3/1yX€ pa3pe3aHHble KIyOHU KapTodens U sI0J0KH — OHM COJEp)KaT BEIIECTBA, POACTBEHHbBIE
rupoxuHoHy. OKcujasza Takke TepseT aKTUBHOCTh MpH HarpeBaHuW. BceromHuTe, TeMHeeT
BapeHblil kaprodens? HakoHen, yeTBepThlil BBIBOA. B kaproderne u s610Kke eCTh TakkKe OKCHJIA3bI
— npu J00aBJIEHUH MEPOKCHIa B MPOOUPKY 4 OKpacka MOSIBISIETCS cKopee. A B MSICUCTBIX YEUTysX
JyKa okcuaasbl HeT. OHM HE TEMHEIOT Ha BO3IyX€E AK€ C THAPOXUHOHOM.

KcraTtu, Bbl 00paTuiy BHUIMaHUE HA TO, YTO OKHCIUTENbHbIE ()ePMEHTHI OCOOEHHO aKTUBHBI
B FOTOBSIIMXCS K POCTY WJIN PACTYIUX OPraHax pacTEHUM — B JOHIIE JIYKOBUIIBI U €€ KOPELIKax, B
pocTkax KiyOoHell kaprodens? OOMeH BelecTB UAeT TaM Hanbosiee HHTEHCUBHO.

Wtak, Mbl BBIACHWIH, YTO HE BCSKHE YCIOBHS Cpeabl OJIaronpusTHBI s JEHCTBUA
bepmenToB. Ecnm cunbHBIM HarpeB WHAKTUBUPYET (EPMEHTHI, TO, MOXKET ObITh, OHU Ooisee
aKTUBHBI NpU HU3KOH Temnepatype? [IpoBepum u 3T10. [y ombITa HY>)KHBI OYIYT JOMOJHUTENHHO
YEeThIpe CTEKJIIHHBbIE WM METAINIM4YeCKre OaHKH €MKOCThIO OKOJIO OJIHOTO JIUTpa M JIeJ WIH CHEr
(mpumepHO 1 kr). ONBIT MOCTaBUM C KaITyCTHOW KOYEPHLKKOH.

Hatpute ko4epbKKYy Ha TepKe, COK, KaK U MpPEXKIe, OTOKMUTE Yepe3 Mapiio WiIH TKaHb U
pa3baBbTe BOJOW B ABaauarh pa3. I[IpoHymepyiiTe BHOBb HPOOUPKH, €CIM CTapas HyMmeparus
nouemMy-audo crepiach, U HanelWTe B npoOupku 1, 2, 3 u 4 mo 1 M pa30aBIEHHOrO KamyCTHOTO
COKa, a 3aTeM J00aBbTe THAPOXUHOH Ha KOHUMKE HOXa. B mpoOupku 5 1 6 BMecTo coka HaJe|Te 1o
1 MJ1 BOZIBI M TOKE HACBHINBTE THAPOXUHOH. A 3aT€M paccTaBbTe MPOOUPKH clieayomuM obpazom: 1
— B 0aHKy CO CHETOM WJIH JIbJIOM; 2 — B OaHKy ¢ Termnoii Boao# (40°C); 3 — B OaHKy ¢ ropsiueit
Bojoi (60°C); 4 — ocTaBbTEe Ha CTOJNE NPU KOMHATHOM TemmepaType; 5 — B OaHKy C KUISIIEeH
BOJIOM; 6 — OCTaBbTE NP KOMHATHOM TEMIIEPATYPE.

Uepes 5 MuH 1mociie Hayaia OIMbITa BO BCe MPOOUPKH, HaUYWHAsL ¢ 0OJiee XOJIOIHBIX, BIECHTE
1O MAThH Karenb Mepokcuaa Bojxoposa. CMech 0CTOPOXKHO B30OouITaiiTe M 3aMeThTe BpeMs Hayala
peakiuu. Emie yepe3 5 MuUH BbIHBTE MPOOUPKU U3 OAHOK W 3alMIIUTE PE3y/IbTaThl ONbITA B BUIE
TaOJIMIIBI, TPUMEPHO TAaKOM ke, Kak U B IpoIuIbiil pa3. Korna Tabnuia 3anonHeHa, MOKHO 3aHATHCS
AQHAJIM30M MOJTy4YEHHBIX JAHHBIX.

[ToripoOyiiTe caenaTh BHIBOJBI CAMOCTOSTENILHO, OTBETHB CHayaja Ha CJIEAYIOIINE BOTIPOCHL.

VYckopsieTcss U peakiusi OKHMCIEHHS NpU MOBBILIEHUH TeMIlepaTypbl 0e3 qo0aBieHHs
depmenTta?

Mo>xHO 1u cKa3aTh, 4TO (EPMEHTHI JTy4llle JeHCTBY' 0T IPU OXJIaKIEHUU?

Kakas Temneparypa Hanbosee 6aronpusiTHa Jist ASUCTBHS TEpOKcUaas?

[ToueMy nuiEeBbIE MPOIYKTHI JOJIbIIE COXPAHSIIOTCS B XOJIOAUIBHUKE?

Jl1 4yero KUnsATAT MOJIOKO?

[ToueMy TeNIOKPOBHBIE )KUBOTHbIE — MJIEKONUTAIOIINE U NMTUIBI—Han0o0iee pa3BUThIE U



KHU3HECTIOCOOHBIE KUBOTHBIE Ha 3emIe?

BeI oTBeTMIIM HA BCE 3TH BONIPOCHI? Torjaa — Halu NOSICHEHUS.

Bbl, BEpoATHO, 3aMETWIIH, UTO CKOPOCTb OKHCIIEHUS THAPOXMHOHA NMEPOKCHIOM BOAOPOAA
HEOJMHAKOBA IIPM HU3KOW M BBICOKOW TeMriepaTypax. lIpu BBICOKOH TeMIiepaType CKOpPOCTh
OKHCJICHHS, €CTECTBEHHO, BbIme. llepokcuiassl 00Jer4aroT B3aUMOACHUCTBHE THAPOXHUHOHA C
nepokcuoM. B mpucyTcTBuUM (depMeHTa peaklus NPOXOAMT Ja)xe NpU HHU3KOM Temrmeparype,
OJTHAKO YeM BBILIE TeMIlepaTypa, TeM Jierde (epMEeHTYy aKTHBHUPOBATh MOJIEKYJbl pPeardupyromux
BEILIECTB.

Ho Henb3s 3a0bIBaTh, 4TO OENKM NPU BBICOKOH TeMIEpaType CBEPTHIBAIOTCS, CKOPOCTb
peakuu cHkaeTcs. CylniecTByeT MOHITHE ONTUMAJIbHON TeMIepaTyphl 1eHCTBUS (EPMEHTOB, IPU
KOTOPOIl OHU TPOSIBIISIIOT HAaMOOJBINYIO aKTMBHOCTh. JJisi pa3HbIX (DEepMEHTOB 3Ta TeMIepaTypa
HEOJIMHAKOBa, HO MHOTME€ (EepMEeHTbl, B TOM YHCJIE€ U MEPOKCHIA3bl, UMEIOT TEeMIIEPATypPHBII
ontumym 40—50°C.

[TumieBble TPOAYKTHI MOPTSITCA MOJA JEHCTBHEM (EPMEHTOB, KOTOPBIE COAEPKATCA B HUX
WIN BBIJEISAIOTCS MUKpoopranu3MaMu. Ha Xonone akTHBHOCTH (DEPMEHTOB CHMXKAETCS — BOT
MOYEMY B XOJIOJAUIIbHUKE MPOAYKTHI IIOPTATCA MEHBIIE.

Ha BepxHIOI CTYNEHb 3BOJIOLMU MOJHSIIMCH TEIUIOKPOBHBIE >KMBOTHBIE, KOTOPBIE MOTYT
MOJIEPKUBATH TEMIIEPATYpPy Tela, ONTUMAIbHYIO JUIsl 1€ATEIbHOCTH (PEPMEHTOB.

OIIBITBI C ®EPMEHTAMMU: NETUJAPOI'EHA3BI

Jo cux mop BBl CTaBWIM ONBITHI C pacTUTEIbHBIMU TKaHsAMH. [lompoOyem
MO9KCIIEPUMEHTHPOBATh ¢ (PepPMEHTAMU U3 TKaHEH XKMBOTHBIX. OOBEKT HOBOT'O MCCIEIOBAHUS —
JETUIpOreHasbl, KOTOPbIe YYacTBYIOT B IIpOIlECCaX TKAHEBOI'O JIBIXaHUS y )KMBOTHBIX. M3 Ha3BaHUs
3TUX (PEPMEHTOB BHJIHO, YTO OHM OTHUMAIOT Y BEIIECTB aTOMbI BoJI0poJa. Kak 3To mporCcXoauT, BbI
YBUAMUTE YYTh MO3KE, a TIOKA IPUTOTOBHTE BCE HEOOXOUMOE IS OTBITA.

Ha 70T pa3 Bam nmonHano0stcs cneayromue Bemectsa: 5 M 0,5 %-Horo BogHOro pactsopa
dopmanbaeruaa (anteyHsid GopMaanH pazdaBUTh BOJOH B JeciTh pa3z); cToibko ke 0,02 %-Horo
BOJIHOTO PacTBOpa METUJIIEHOBOI'O CHHETO (MOKHO MCIOJIb30BaTh pa30aBlIeHHbIE CUHUE YEPHMIIA);
CTOJILKO K€ BOJHOTO PAacTBOpa SIHTAPHOW KHUCJIOTBI, OCTOPOKHO HEUTPAIM30BAHHOTO MHUILEBOM
COJIOM 10 MpEKpalleHUs BbIIEICHUS My3bIpbKOB; 10 MJI Ba3eJIMHOBOIO WM PAaCTUTEIBHOIO Macia.
Eme HyxXeH OyaeT TepMoMeTp M OOBEKTHI HCCIIEJOBAHHUS — CBEXKEE KOPOBbE MOJIOKO U MSCO
KYPHLIbI WX KPOJIHKA.

CHayasa MOCMOTpPUM, Kak OKHCIseT (opmanpierus AETUAPOTeHa3a CBEXKEro MOJIOKa.
YroObl 3TO CTalO0 3aMETHO, W TOHAAOOMJICS PACTBOP KpacUTENs] METHUICHOBOIO CHHETO:
JNeruaporeHasa OTHMMET Y QopMaibleruja aroM BOAOPOJa, IIEPEHEeCeT €ero Ha JErko
BOCCTaHABJIMBAIOIIMNACS KpacUTeNb, U OH o0ecBeTUTCSA. A (opMaibAETHI OKUCIUTCS TPH 3TOM JI0
MypaBbUHOM KucIOThl. ObOeclBeUEeHHBIH IOCIE BOCCTAHOBJICHHS KpacHUTEIb JIETKO OKHCISETCS
KHCJIOPOJIOM BO3JyXa M BHOBb CHHEET. [103TOMY peaklMOHHYIO CMECh MPUAETCS M30JUPOBATH OT
BO3/yXa CJIOEM MacJa.

[Tponymepyiite mects mnpoOupok. B mpobupku 1 um 2 Hameiite mo 5 Mi cBexero
HEKUIITYEHOT'0 MOJIOKA, a B MPOOUPKY 3 — TaKoe ke KOJTUYECTBO XOJIOAHOTO KUMITYEHOTO MOJIOKA.

Bony B BoasHo# Oane Harpeiite no 37 °C. Bo Bce Tpu mpobupku no6asbre mo 0,5 mi
(oxomo 50 kamens) pacTBOopa GopManbaeruaa M Mo 5 Kamejlb pacTBOpa METHJIEHOBOTO CHHETO.
CwMmech craHer rony6oi. B kaxapiil (hiakoH HajelTe HEMHOTO Macia, 4ToObl 00pa30BaJICs TOHKHIM
M30JIUPYIOIIUN CJIOM Ha MOBEPXHOCTH, U MOCTaBbTe Mpobupku 1 u 3 Ha BoAsHyto OaHto. [IpoOupky
2 ocTaBbT€ IPU KOMHATHOM TeMmepaType. 3amMeThTe BpeMs Hauaja peakiuu M HaOiojaiite 3a
M3MEHEHUEM OKpPacKH pacTBOpOB. Pe3ysbTaThl He 3a0yAbTe 3anucath B TETPAb.

Kak u panblue, 3agaauM BaM HaBozsue Bompochl. IIpu kakoil Temmneparype pacTBOp
obecrBeunBaeTcsi OpicTpee?

Coxpanser u pepMEHT CBOIO aKTUBHOCTh B KUIISTYUEHOM MOJIOKE?

Urto mpowusoiineT, eciau mpoayTh yepe3 00eCIBEUCHHBI PACTBOP BO3AYX?

IIpesxxne ueM NpOBEPUTH NMPABUIBHOCTh CBOMX BBIBOJOB, IOCTABBTE E€LIE OJUH OIBIT C
JETUIPOreHas3on, a MOTOM YK€ paCCMOTPHUM Pe3yJIbTaThl 000UX OIBITOB.



B Mblmmax >KUBOTHBIX COJEPKHUTCS CrelUpUUecKUil epMeHT—IernaporeHasa SHTapHON
kuciaoTel. OHa KaTalu3UpyeT MpeBpallleHue SIHTapHOW KHUCIOThI B (PyMapoByH C MEpEHOCOM
OTHATOTO BOJOPOJA Ha MOAXOASIIEE BEIIECTBO, HAIPUMEP, HA METWJICHO3bIM CUHUI. DTa peakius
poTeKaeT 06e3 y4acTus KHCI0po/ia, Kak TOBOPST, B aHAYPOOHBIX YCIOBUSX.

ChIpoe Msco KypHIlbl WK Kposinka (0koi0 10 r) Menako HapexbTe U pa3oTpuTe Ha OnroaLe.
Kammiy mpomoiiTe HECKOJIBKO pa3 BOJOW Ha Mapie, YTOObl YyAaJUTh PAacTBOPUMEBIE BEIIECTBA.
[TpombITyIO KalMily pazMmernaiite ¢ TpOHHBIM 00bEMOM BOJIbI, B KOTOPYIO J00aBiieHa MOBapeHHas
COJIb—IIPUMEPHO TPETh YaHOH J10kKHU. Pa30baBieHHyt0 Kamuiy BielTe B mpooupku 4, 5 ¢ 6 — 1o
5 mi B kaxnyto. [Ipobupky 4 nmorpy3ute Ha ISTh MUHYT B KUITSIIYIO BOASHYIO OaHIO M OXJIaIUTe 710
KOMHAaTHOM TeMIiepatypbl. 3aTeM B npoOupku 4 u 5 nobasbre mo 0,5 mi pacTBopa SHTapHOM
KUCIOTHI 1 110 10 Kamesp pacTBOpa METHJIEHOBOTO CHHETO, a B MPoOUpKY 6 106aBbTe 0,5 M1 BOABI U
10 xamens kpacurens. B kaxapiit (akoH J1oyelTe 4yThb-4yTh Macia, 4YToObl H30JUPOBATh CMECH OT
Bo3ayxa. [IpocnenuB u3MeHeHnEe OKpacku, MOMPOOYHTE OTBETUTh HA OUEPEIHbBIE BOIIPOCHI.

BoccranaBnuBaeTcs 1M KpacuTelb B IPUCYTCTBUU MPOKUIITYEHHOMN KaIIMIIbI U3 Msica?

Hy>xHa 1 [u1st 5TOM peakuuu stHTapHasi KUcioTa?

CxoniHO 11 ToBe/IeHue (PepMEHTOB U3 TKaHEH Mpu BBICOKOM TemrepaType?

A Tenepb — nosicCHEHHUs. JlernporeHassl B CBEKEM MOJIOKE YCKOPSAIOT PEAKLUIO0 OKUCIICHUS
dbopmanipieruaa (3TO 3aMEUEHO 0 0OECIIBEYMBAHUIO METHUIICHOBOTO CHHET0). BoccTaHOBIIEHHOMY
KpPacUTEN0 MOXHO BEPHYTh CHUHMM ILIBET, OKMCIAS €ro KUCIOpOAOM Bo3ayxa. [lermaporenasa
MOJIOKa TIPU HU3KOW TeMmmepaTrype «paboTaeT» MEIJIEHHO; MOCJe KHUIISTYEHUS MOJIOKAa OHa BOBCE
TepseT aKTUBHOCTb. 3HAUUT, Y 3TOT0 (pepMEeHTa TOKE €CTh ONTUMAaJIbHAs TEMIIepaTypa PeaKitu.

B omnblTax ¢ xammield U3 MBI JE€rHIporeHa3a ssHTApHOW KHUCIIOThI, KaK U Bce (DepPMEHTHI,
TEpsIET aKTUBHOCTH IOCJIE KUISTYEHUs. B OTCYTCTBHE SHTapHOM KUCIIOTBHI pEakLus TaKXKe HE WIET
(ecmu BBl XOpOILIO MPOMBUIM KAlIWIy BOJOM M yAadwiId TakKUM 00pa3oM coJiepKallylocs B Hel
SHTapHYI0 KHUCIOTY). PepMEHT JOBOJILHO OBICTPO OKHCISET SHTapHYIO KHUCIOTY 10 (ymMapoBOH,
IIEPEHOCS aTOMBI BOJ0PO/1a HA KPACUTENb.

N eme oOaMH ONBIT C O3TUM XK€ (EpPMEHTOM, HO C JpPYIUM OOBEKTOM — C
MUKpOOpraHu3MaMu. Jlo cux mop BBl MMENU JI€J0 C KUBOTHBIMM U PACTUTEIbHBIMU TKaHSIMHU.
OpHako MHMKpPOOPraHM3MBI, MOXKadyH, elle Jyd4ile BOOPY)KEHbl (pepMeHTamMH: BelIb Y HHUX HeET
Ipyrux cpeiactB OopbObl 3a cyllecTBOBaHHe, Kpome Ouoxumuueckux. C ogHuM U3
MHUKPOOPTaHU3MOB, & TOYHEE — T'PHOOB, MBI U IOCTAaBUM ONBIT. Peub uaeT 06 0OBIUHBIX MEKAPCKUX
npoxokax. Cpe MHOKECTBAa aKTUBHBIX (DEPMEHTOB, KOTOPbIE BhIPAOATHIBAIOTCS IPOKKAMH, €CTh
Y 3HaKOMasi HaM JIeruJIporeHasa.

Kycouek mpeccoBaHHBIX ApOXKEH pa3oTpuTe Ha ONOALE C JBYMS YaHHBIMHU JIOXKKaMU
KUIIAYEHOW BOJBI. PacTuparh mydile MiacTMAaccOBOM WIM alrOMUHHEBOM Jlokkod. Korma cmech
CTaHeT OJIHOPOJHOM, BHECUTE €€ YMCTOM MUIETKOM B JBe mpoOupku. X Hamo mpeaBapuTeiabHO
BBIMBITH C MBUIOM BaTHBIM TaMIIOHOM Ha TMajlO4YKe, NPOMBITH BOJOM M BBICYIINTh. Jlpyroii
MUNEeTKON 100aBbTe B 00€ MPOOHPKH HEMHOTO Macia.

[Tpobupky 1 mocraBbTe Ha MATH MMHYT B KACTPIOJIO C KHUISIIEH BOJOW M OXJIAJAUTE 10
KOMHaTHOHM TemMriepatypbl. B 00e mpoOupku 100aBbTe MO MIEMOTKE CaXapHOTO MECKa U OCTOPOXKHO
B300MTaliTE, UTOOBI caxap pacTBopuics. TpeTbeil mumneTkoi BBeauTe B 006e mpodupku no 10—15
KareJb pacTBopa kpacurens. Habmionaiite 3a okpackoil pacTBopa.

OnbIT MOXHO HECKOJIBKO YCIOXHHTbH, JUIS 3TOr0 IOHaI00UTCS Oousblie MpOOHPOK.
[TonpoOyiiTe U3MEHATh TEMIEPATypy pacTBopa, OpaTh pa3Hble KOJIMYECTBA JPOACOKENH U caxapHOTO
mecka. A BBIBOABI TPEAOCTABIsieM BaM CJAeJaTh CaMOCTOSATENBHO, 0€3 BCSIKUX HaBOJSAIINX
BONPOCOB. Tenepp, Korja Bbl HAKOMWINA JOCTaTOYHBIN OMBIT, BAaM 3TO BIOJHE MO CUITY.

OIIBITBI C PEPMEHTAMMW: AMUNJIA3bBI

@®epMeHThl YCKOPSIIOT TEYeHHEe MHOTMX XUMHYECKMX peakuui, {0 JemaoT 3TO
U30MpaTenbHO. Y KaXIOr0 M3 HUX CBOS Y3Kas «CIEUUATBHOCTBY, OAMH M TOT JK€ IpOoIecc
YCKOPSIETCSl MHOT/1a HECKOJIBKUMU (epMeHTaMu. B 3ToM MBI ceifuac u yoenumcs.

PaccMoTpuM QepMeHTHI, paspylIaromue Kpaxmal ¢ MPHCOSINHEHUEM K €ro «OCKOJIKaM»
MOJIEKYJI BOJBI, T.e. ruaponutudeckue (epmeHTsl. Cpeau HUX—aMuja3bl, O KOTOPBIX MbI YXKe



pacckasbiBau B ri1aBe «OnbITH ¢ yrieBogaMu». [10CKOIbKY CyTh NEeHCTBUS TaKUX ()EPMEHTOB BbI
YK€ 3HaeTe, 3aiiMeMcsl cpa3y CpPaBHUTEJIBHBIMU OIBITAMU: IPOBEPUM, KaK JEHCTBYIOT Ha Kpaxmal
aMuIIa3bl YEJI0BEKA U )KUBOTHBIX.

HcTtouynnkoM amuiasbl 4YeOBeKa, KaK M paHblie, OyIeT CIyXHUTb CiIIoHa. AMUMIa3bl
JKUBOTHOT'O IIPOMCXO0K/IEHUS Bbl HAWJETE B TUEITMHOM MEJIE.

[IpuroroBbTE CHavana msaTh pacTBOPOB. [lepBrIii pacTBOp: cobepute B podupky okoio 0,5
MJI CJIIOHBI M pa30aBbTe XOJIOJHOW KUIITYEHOW BOAOHM B JIBaalaTh pas. Bropoil pacTBop: o4eHb
KUJIKUM KpaxMaJibHBIM KjeilcTep (4eTBepTh YallHOM JIOKKH Kpaxmaya Ha cTakaH Bojbl). Tperwii
pacTBOp: pa3baBieHHas BOJAOI B ABaaTh pa3 anTeyHas MOJAHAs HacToika. UeTBepThlil pacTBOp:
JIBE-TPU KaIUIM ITYEITMHOTO MeJa, pa3BeJCHHbIE BOJAOW B JIECATh pa3 U TUIATEIbHO NEpeMelIaHHbIE.
[IaThIil pacTBOp: MOJIOBUHA YaHHOM JIOKKH MUILEBOM COMBI HA IECSTH JIOKEK BOJIBI,

Ha stoT pa3 motpelyercst neBsaATh mpoOupok. Bo Bce mpoOupku HalelWTe OKOJIo S5 Ml
kieiicrepa. B npobupku 1, 4 u 7 npubaBbTe MUMETKOM MO 5 Kamens ykcyca, a B Ipooupku 2, 5 u 8
—CTOJIBKO JK€ pacTBOpa cojabl. B octambHble MpoOUpKH MpuOaBbTE MO S5 Kareilb YHUCTOW BOJIBI.
Copnepxxumoe Bcex MpoOMpPOK mepemernnaiite U B Kaxkayto BHecute mo 10 kamenb pa30aBiIeHHOM
CJIFOHBI.

Yepes 10 mun B mpoOupku 1, 2 u 3 npubaBbTe OAHY-IBE Kaluld pacTBOpa HoAa M
nepemeniaiite cmecb. HaOmrogaiite 3a uaMenenuem okpacku. Eme yepes 15 MuH npubaBbTe Takyro
e TIOPLHUIo Moja B poOupku 4, 5 u 6, a eme yepe3 10 MuH—B octanbHble poOupku. Kpaxman u
JEKCTPUHBI, KaK Bbl TOMHHUTE, JAIOT PA3JIMYHYIO OKpacKy C IOJAOM, U IO MEpe pa3pylIeHHUsS
KpaxmMajia aMHJ1a30i IBET MeHsEeTCs. Tak MOXKHO Cy[IuTh HE TOJBKO O pacnaje Kpaxmaia, HO U O
TOM, Kakasi cpelJa—Kuciasi, HeWTpajibHas WM IIelo4YHasi— Oosiee OuaromnpusiTHa JUisi 3TOTO
mporecca.

OMnBIT ¢ MTYETUHBIM MEJIOM CTaBUTCS] TOYHO TakK ’e. AKTUBHOCTh aMHJIa3 B pa3HbIX oOpa3iax
MOET CHJIBHO KoJIe0aThCsi, OITOMY, BO3MOKHO, BpEMs THUAPOSU3A MPUIECTCS YMEHBUIMTH WIIH
yBennuuTh. Hanpumep, B ciltoHe 3as/17bIX KypUIbIIUKOB aMUIa3bl COAEPKUTCA OYE€Hb MaJIo.

Jlis cnenyroniero ombiTa MOHAJO0OUTCS SIUMEHHBIN COJNOA — MPOPOCIIUE 3€pHA SUYMEHS.
OnyctuTe 3epHa B BOJY Ha HECKOJIBKO YacOB U OCTaBbTE MX MpOpacTaTh Ha ON0/lE B TeUueHHE 4—
5 nHeH, KaxAbld JAeHb MOJUIMBas HEMHOTO BoAbl. [IpopocTku oTaenute, MpoMoWTEe BOAOW €
THIATETIFHO pa30TPUTE JEPEBSIHHBIM TIECTUKOM WM JIokkoW. Kamumiy paz0aBbTe ABOMHBIM
KOJIMYECTBOM JIUCTWJIJIMPOBAHHOW BOJBl U OTOXMMTE YEpE3 IUIOTHYIO TKaHb B CTakaH. Takoi
OKCTPAKT COAEPKUT JBa (epmenta: anbda-ammiazy wu Oera-amuiazy. JlomosHUTETHHOMN
00pabOTKOM MOXXHO pa3pylIUTh OJMH W3 HHUX, 4TOOBl HaOdroAaTh AedcTBHE Apyroro. Aubga-
amMumiIasy pa3pymum HarpeBaHueM. K ogHo#i yacTu skcTpakTa U3 sUMeHs 100aBbTe TPU YacTHU BOBI,
pasmemnaiire cmech M HarpeBaiiTe ee 20 MuH Ha BoasHoi Oane mpu 70 OC, TmaTtenbHO
nepemennBasi. OXJIaxJIeHHbIA PacTBOP COAECPKUT OeTa-aMusasy.

Tenepb, 4TOOBI MONYYUTH PAcCTBOP ajb(a-aMuiIa3bl, HY)KHO pa3pylIuTh OeTa-aMuiaszy
kucioTo. Okomo 5 mMit sKcTpakTa oxjaaute 10 2—3 °C B XOJOAWIBHUKE WK Ha JIbIy, TPHOaBbTE
HETOJIHYI0 YalHYI0 JIOKKY OXJaXAEHHOIO YKCyca M JloJieiiTe B MPOOUPKY IOUYTH JOBEPXY
xoloaHyro Boay. CMmech mepememiaiite W ocrtaBbTe Ha 15—20 MuH, a 3aTeM HEUTpamu3ynTe
pacTBoOp, 100aBIIss MOPOIIOK MeJa JI0 MpeKpalleHus BeIeIeHus my3bIpbKkoB. Ele pa3 pazmeraiite
cMech, pa30aBbTe B JIBa pa3a BOJIOM, TalTe OTCTOSITbCS M CIEHTE KUJIKOCTh HaJl OCaJKOM B YHCTYIO
npooupky. Ha 3TOM MOAroToBKa K OIMBITY 3aKOHYEHA.

B necsath npoOupok HaneiTe mo 1 mMi pacTBopa kKpaxmaia 1 o 9 mi Boasl. B mpobupku 1—
5 noGaBbTe MUIETKOM AECATH Kalellb pacTBOpa ajib(ha-aMuiasbl, B OCTAIbHbIE TPOOUPKU—CTOJIBKO
Xe pacTBopa Oeta-ammiaszel, Cosiep)kuMoe Bcex MpoOupok nepemeriaiite. Yepes 3 MuH B IpoOUpKU
1 u 6 mpubaBbTE O/IHY KaIlIIO pacTBOpa Moja U pazMmernaiite. To xe npojenaiire ¢ npodupkamu 2 u
7 uepe3 5 muH, 3 u 8—uepe3 10 muH, 4 u 9—uepe3 20 muH, 5 u 10—uepe3 30 muH.

Bbl 3ameTuTe, YTO B MPUCYTCTBUM alib(a-aMUiIa3bl OKpacka OBICTPO MEHSEeTCS: CHUHSIS—
¢buoneToBasi— po3oBas—KeNTass: MPU OTOM O0Opa3ylTCs JEKCTPUHbI— OCKOJKH MOJIEKYII
Kpaxmasia. bera-ammiasza AelicTByeT MHaue: OHa Kak OBl «OTKYCHIBAa€T» KYCOUKH OT MOJEKYI
Kpaxmaja, ¥ [I03TOMY OKpacka ¢ HOJOM OCTaeTCsl CHHEH, HO 10 Mepe pacrajia KpaxMaia ee SpKoCTb



YMEHBIIAETCH.

Pe3ynbTathl 3TOr0 OMNbITa HATJSAAHO MOKA3bIBAIOT pa3HOOOpa3ue CBOMCTB Jlaxke y MOXOKHUX
dbepmeHTOB. B KUBBIX opraHuzMax (epMeHTHl OOBIYHO JCWUCTBYIOT COBMeECTHO. [Ipomcxomsiue
MPU ATOM TPEBPAIICHUS HAMHOTO CIIOKHEE TeX CPaBHUTEIBHO MPOCTBIX PEAKIM, KOTOPHIE BbI
Habmoamu B mpodupkax. Ho mo3HaHue mpocToro — 3T0 MepBhIi MIar K MO3HAHUIO CJIOKHOTO.

N HE TOJIBKO AMUJIA3A

Bbl yxe yOeaunmuch B TOM, YTO CIIIOHAa — MPEBOCXOJIHBIM OOBEKT ISl OMOXUMUYECKOTO
WCCJIC/IOBAHMS, W TIPUTOM, B OTIMYKME OT OONBIIMHCTBA JPYTrUX OOBEKTOB >KUBOTHOTO
MPOUCXOKICHHUS], TIOCTOSTHHO JIOCTYTIHBIM.

[Tomumo amumasbl, B CIIOHE €CTh U Apyrue (pepMeHThI, IOMOTaIoUINe epeBapuBaTh MUY,
pacIeruisisi CJIOXKHBIE TPUPOJHBIC BellecTBA Ha Oojee mpocTblie. Ho BBAENAT U U3ydaTh UX
ropaszo TpyaHee, yeM amuiasy. [loaToMy nocneaHue Hay OMOXMMHYECKHUE OIBITHI Mbl IOCTABUM
C BEILIECTBAMU UHOW MTPUPOJIBL.

OrnosiocHyB POT BOJOM, coOepure OkKojgo 1 M CIIOHBI B MPOOMPKY WK (JIAKOHYUK U
pa3BeUTe TPOUHBIM KOJIUYECTBOM TUCTUIUIMPOBAHHON WIIM KUISTYEHOU BOAbL. OTIIEUTE MOJOBUHY
COJIEP’)KMMOTO B JPYTyl0 MPOOUPKY M KalHUTE MPUMEPHO JeCATh Kalejdb pacTBOpa Jsmuca—
Hutpara cepedpa AgNO; (MOKHO pacTBOPUTH B | MII BOJBI MOJIOBUHY JISMIMCHOTO KapaHJaIia u3
anTeKu; MPUMECH He romemaroT omneity). K O6eroMy ocanky, BbaBlIeMy B MPOOUpKe, 100aBbTe
VKCYC, U OCaJ0K YaCTHYHO PACTBOpPHUTCS. Tak MpH B3aUMOJEHCTBUH C HUTPATOM cepedpa BeayT
ce0s1 coNM COJISTHOM (XJIOPOBOIOPOHOW) U (pochopHOM KUCTOT — XJIOpuAbl U hochathl.

BTtopyto yacTh pacTBOpa CIOHBI ClIEeTKa MOAKUCIUTE CIa0bIM PacTBOPOM COJITHON KHUCIOTHI
1 100aBbTE HECKOJIbKO Kamelnb 3 %-Horo pacTBopa xyopuaa xene3a FeCls. Kpacno-Oypas okpacka
CBUJIETEIBCTBYET O TOM, YTO B PACTBOPE €CTh POJIAHU]IBI — COJIM POJAAHUCTOBOJOPOAHON KUCIOTHI.
B To Bpems kak B CIIOHE y KYpWJIBIIMKOB Majl0 aMWia3bl, POJAHUIOB, HANPOTHUB, OOJIbIIE
0OBIYHOTO. DTO MOKHO MPOBEPUTH IKCIIEPUMEHTAIBHO, €CITU Y BAaC €CTh KYPSIIHE POJICTBEHHUKH.

Crnenyroumii onbIT MOTpeOyeT MpUMEpHO 5 Ml citoHbl. [loMecTuTe ee B cTakaH U NpuU
MEPEeMEITNBAHUN CTEKISTHHOM TaJIOYKOW J100aBbTe HECKOJIBKO Kamelb YKCYCHOM KHCIOTHI (HE
paz0aBIEHHOTO yKCyca, a 3cceHnuu). Ha mamouxy Oymer Hamumath Oeblii KOMOYEK, MOXO0KUN Ha
CBapEeHHBIN SUYHBIN OEJIOK. DTO BEIIECTBO — MYIIMH, OH YBEIMUMBAET BSI3KOCTH CIIOHBI, 3arylIaeT
€€ ¥ CrocoOCTBYET 00pa30BAHUIO TICHBI.

[Tompobyem caMoCTOATENHHO pa3o0paTbcss B cocTaBe MyIuHa. YacTh MOIy4E€HHOTO
BElIeCTBa IOMECTUTE B MAJICHbKYIO POOUPKY, KAITHUTE HEMHOT0, OYKBaIbHO 2— 3 KaIlIM a30THOM
KHCIIOTBI U JOXKJIWUTECh, I[IOKa MYIMH TMOXejureeT. Tenmepb KalHUTE CTOJIBKO K€
KOHIIEHTPUPOBAHHOTO PACTBOpA IIEIOYM (MOXHO B3SITh PAacTBOpP aMMHaKa) — M LIBET CTaHET
OpaHXeBbIM. Takas peakius Ha3bIBaeTCSI KCAHTONMPOTEHMHOBOM, OHAa XapakrTepra s OeIKOB.
BmecTo Hee MOXHO MPOBECTH OMYPETOBYIO PEaKIIMIO, OMMCAHHYIO B ri1aBe «OMbIThI C OEIKOM»,—
¥ B TOM U B IPyTOM clly4yae TOATBEPIUTCS OeTKoBasi MpUpo/ia BEIIeCTBA.

Ho ato ente ne Bce. OcTanbHOM MYIIMH, BbIJCIEHHBINA U3 CIIOHBI, TOJIBEPrHUTE poOe Ha
yraeBosl. [ 3Toro Bocnonb3yiTech NBETHOM peakiueit Monuiiia, onicaHHou B riaaBe «OIbITHI C
yIJeBOIaMuy, UJIH, €CIIHM Y Bac €CTh HeMHOro L-HadTona, To ee ynpolieHHoi Mogudukanuei: K
pacTBopy MynHHa B ci1aboii, mpumepHo 1 %-Holi CONsIHOM KUCIOoTe 100aBbTE TPU-YETHIPE KAILIu
0,1 %-nHoro pactBopa HaTOJIa B CIUPTE U MOCIE pa3MENINBaHUs OYEHb aKKypaTHO KallHUTE Ha
MOBEPXHOCTh KOHIICHTPUPOBAHHOM CepHOI KHCIOTHI. DHOJIETOBOE KOIBIIO OyAeT
CBUJIETENLCTBOBATH O TOM, YTO BBI B35UIM I aHAJIM3a YTJIEBO/.

Breixoaut, 4to MynuH — u 0eNoK, U yrieBoa onHoBpeMeHHO? MImeHHo Tak. OH U3 Kiacca
[JIIOKOTIPOTEUHOB, T. €. COEAUHEHMH, coaepKalluX U OeNKOBYIO, M YIJIEBOJIHYIO 4acTb. Eciu
pasznaraTh €ro CUJIbHBIMU KHCIOTaMH, TO 00pa3yrTCcsl aMUHOKHUCIIOTHI, U3 KOTOPBIX COCTOST OEJKH,
Y OJTHOBPEMEHHO — YTJIEBO/JIBI.

XPOMATOI'PA®UA HA IOMY

Jns pa3neneHust BCEBO3MOKHBIX CMECEH, /71l aHaIM3a U BBIJCJICHUS U3 CMeceil OTIeIbHBIX
BEIIECTB B JTA0OpATOpHUSIX OYEHb YacTO MOJB3YIOTCS XpomaTorpaduei: 3TO OJWH M3 JIyYIIUX
METOJIOB pa3fiefieHus] W aHanu3a cMmeceil. XpomaTtorpaduio NPUMEHSIOT U B MPOMBIIIJICHHOCTH,



KOrJa HaJ0 OYMCTUTH U PA3JAEIUTh MOXO0KHUE BEIIECTBA — OPraHUYECKUE U HEOPraHUYECKHUE, OT
JAHTAHOWJIOB 710 aMUHOKHCIOT. CyTh €e B TOM, YTO OTJEIbHBIE KOMIIOHEHTBI CMECU (PKHUIKOCTH
WIM Tra3a) TO0-pasHOMY YIEP)KUBAIOTCS BEIIECTBOM-aCOPOCHTOM, CIIOCOOHBIM H30UpaATENHHO
MOIJIOMIATh T€ WJIM UHBIE XUMUYECKHE COCTMHEHUS.

CoBpeMeHHbIE Ta30Bble M KHUAKOCTHBIE XpomaTtorpadbl — CJIOXKHBIE MPHOOPHI C
ABTOMAaTUYECKHUM YTIPABIEHUEM, HEPEIKO—C MUKpPO-OBM, K0TOpas miaHupyeT X0 HCCIe0BaHUS
U BBIJIACT TOTOBBIE pe3ynbTaThl. KOHEUHO, Takoe HEIOCTYITHO HU JUIS JOMAIIHEW JIabopaTOpuu, HU
Tt Kpykka. OTHAKO HaYMHAJICS 9TOT CIOCO0 aHaJIM3a ¢ MPOCTHIX MPUEMOB, KOTOPHIE TIOCTYITHBI U
HAaYMHAIOLEMY XUMUKY.

Hauynem c¢ OymakHoil xpomartorpadguu. XUMHUKHU-aHAIUTUKH MOJIb3YIOTCS CHEIHaTIbHOM
xpomarorpadudeckoii Oymaroi, HO JJisi HAlIMX OIBITOB MOAOWHAET OOBbIYHAS (UIBTpOBaIbHAS
Oymara, a TO ¥ TmpoMOKaiika. Bo3pMuTe KBaJpaTHBIM JHUCTOK OyMardn W B CEPEAMHY KAITHHUTE
UCCIIETyeMbIil PacTBOP, COAEPKAIIUNA CMECh OKPAIIEHHBIX BEHIECTB. ITO MOXKET ObITh CIHPTOBAs
HACTOMKa KaKOTro-TH00 JIeKapCTBa, HAMPUMEP BaJIEpUAHbI WM KaJeHIYJbl. I MPUTOTOBIICHHBIN
BaMHU JKCTPAKT XJopodmiia (cM. TNaBy «IKCTPAKIHs»), WIH CMECh KpacUTeled, COCTaBICHHAS
CrienuaabHO NI 3Toro ombiTa. Ha Oymare oOpasyercss msaTHO. B 1eHTp ero xamHHUTE HECKOIBKO
Kanesiab PaCTBOPUTENS: B IPUBEICHHBIX BBILIE NMPUMEPAX PACTBOPUTEIIEM JOJKEH CIYKHUTh CIIHPT,
MPUYEM OJICKOJIOHOM €ro 3aMEHUTh HENb35—B HEM COAEPKAaTCS BEHIECTBA, KOTOPHIE MOTYT
MCKa3UTh XOJ ONbITa. BMECTO 3TUIOBOrO CIIMPTA MOKHO B35ATh U30IPONUIOBBIA — IO/ Ha3BaHUEM
UTIC ero nmpoaaroT B XO3SICTBEHHBIX Mara3nuHax Kak CpeICTBO JIJIS MbIThSI OKOH.

Wtak, BBl KamHYIH HECKOJIKO Kamelb pPAacTBOPUTENS, W OH, CJIOBHO MO (UTHIIO,
MIPOJIBUTASACH MEXJy OyMaKHBIX BOJIOKOH, Pa3HOCHUT OKpAaIlleHHBIE BEIIECTBA OT MATHA BO BCE
CTOPOHBI. B 3aBUCUMOCTH OT MPHUPOJIBI BEIIECTBA U €r0 MOJICKYJISIPHON MAacChl OMBIT HJIET ObICTpee
WIM MEIJIEHHEe, HO PaHO WM ITO3JHO HA JIMCTE OKa3bIBA€TCA HECKOJBKO KOJIEI[ PA3HOTO IBETA.
CKOIbKO MIMEHHO KOJIEIl — 3aBHUCHUT OT TOTO, CKOJIBKO BEIIECTB ObUIO B aHATU3UPYEMOU CMECH.

B omnbiTe ¢ xnopoduiom Takux Koser OyaeT /Ba: JKeNToe U Cepoe.

Brl MokeTe nmpuyMaTh MHOXKECTBO BAPUAHTOB ATOTO OIBITA, UCIOJIb3YS Pa3HbIE CMECH U
MOIXO/ISIINE PACTBOPUTENM. A ele 0ojiee TOYHBIE Pe3yJabTaThl MOXKHO TOJYYHUTh, €CITH BMECTO
Oymaru Mcroibp30BaTh TOHKHIA CIIOM COpOEHTa, HAHECEHHBIN, HAIIPUMEpP Ha CTEKI0. Takoil BapuaHT
METO/Ia Ha3bIBAIOT TOHKOCIOWHON XpomaTorpaduei, a BEIIECTBOM-COPOCHTOM B MPOCTEHUIIIEM
CIIy4ae MOXKET CIYXKUTh KpaxMail.

Pas0ounraiiTe Kpaxman B
HEOOJIBIIIOM KOJTHYECTBE CIUPTA (BHOBb
MOYXHO B3ATh HM3OTPOIUJIOBBIA CIHPT),
BBUICHTE CMECh Ha CTEKIO W JauTe
pactBoputento  ucnaputbes.  Korma
IJJACTUHKA CTAHET CYXOH, B €€ LEHTp,
KaK ¥ Ha OyMary, KalrHUTE OJIHY KaruTio
UCCIIEAYEMON CMECH; pa3syMeeTcs, OHa
JIOJDKHA OBITh ~ OKpAIICHHOW, WHaye
paszeneHue TpPyAHO OyAeT 3aMeTHTh.
OOBEKT ISl dKCIEpPUMEHTa TOI0epHTe
camu. Ilomumo ToOro, uyto OBLIO YyXKE
Ha3BaHO, TOJATCSA OKpAIICHHBIE COKH,

YEpHUJIA, I'yallleBbIe KPACKA U MHOI'O€ MHOE.

[aiiTe mnATHY TMOACOXHYTH M KamHUTE OJHYy-/BE€ Karull pacTBopurens. Ecim
pacIuIbIBaIOIIeecs MATHO OCTaBUT HAa COpOEHTe-Kpaxmalie He OJIHO, a JIBa MJIM HECKOJIBKO IIBETHBIX
KoJIell, 3TO OyJeT CBHUAETENbCTBOBATH O TOM, YTO BBl HMMENM [0 HE C HMHIUBUAYATbHBIM
BEIIECTBOM, @ CO CMECHIO.

BapuaHT onpiTa ¢ TOHKOCIIONHON XpomaTorpaduei: IIaCTUHKY C UCCIEAYEMBIM BEILIECTBOM
CTaBSIT HAKJIOHHO B CTaKaH, HAa THO KOTOPOTr'O HAJIUTO COBCEM HEMHOT'O PAaCTBOPHUTENS—TaK. YTOObI
OH CMayMBaJl HEMHOTro Kpaxmai. PactBopurens (cnupt) OyAeT moJapIMaTbes MO Kpaxmaiy, JOWIeT



JI0 Karli CMECH, NMPOJIBUHETCS €I11€ BBIIIE, & CMECH IIPU ATOM Pa3JEeJINTCS HA KOMIIOHEHTBI: OHH T10-
pa3HOMY YJIE€PKHUBAIOTCS aICOPOEHTOM—KPaXMaJlOM.

He menee pacrpocTpaHeHa B J1aOOpaTOpHM KOJOHOYHAs XpoMaTorpadus, Mpu KOTOPOii
CMECH pa3NemsiioT Ha KOJOHKaX, 3alOJIHEHHBIX copOeHToM. Takoil MeTo, MmoxaiyH, eie TOUHee,
HO OH TpeOYeT TepIeHus, TOCKOIbKY PaCTBOP B KOJIOHKE JABIIKETCS MEJICHHO.

Xpomarorpapuueckoil KOJIOHKOH BaMm OyJeT CIyXUTh CTEKJsiHHas TpyOka IuaMeTpom
okosi0 1 cM u jummHO#N npuMepHo 20 cM. 3aKpoHTEe BaTOW €€ HMKHHMM KOHEIl U BCHIIIBTE Kpaxmai
WIM CaxapHyIO MyApy 4YyThb Oojblie, yeM HamojoBuHY. CBepxy BielTe B TpyOKy pacTBOp
UCCIIEYEMOI0 BEILECTBA, JKEIATEIbHO HE CIMIIKOM BBICOKOW KOHIEHTpanuu. Korgma pactBop
MPOMUTAET KpaxMall WK MyApy B KOJOHKE NMPUMEPHO Ha TMOJOBHHY €r0 BBICOTHI, BieiTe 3—4 mi
4qUCTOro pacTBopuTens. CMECh pa3srOHUTCS IO BBICOTE KOJOHKHM, CTAHYT OTYETIMBO BHJIHBI
OKpaleHHble Kojbpla. Mx Oyner cToyibko, CKOJIbKO BEHIECTB BXOJUT B COCTAB HU3y4yaeMOMl CMeECH.
OTOT ONBIT XOpOILIO YAAETCs, B YACTHOCTH, C OJKCTPAKTOM XJIOpOopHIUIa, €CIM B KauecTBe
pacTBOPUTENS B3ST YUCTHI OCH3MH (HE aBTOMOOMIIbHBIN, a OEH3UH-PACTBOPHUTEID).

JIVY VIIAJI HA KPUCTAJIIL..

3aiimeMcs TeM, YTO MPUTOTOBUM IOIYNPOBOJAHUK. OUH pa3 BaM 3TO YK€ yJanoch — KOI'1a
BbI IIPEBPATWIIA AJIFOMUHUEBYIO JIOKKY B BBIIPSMUTEIND TOKA. TeNEph OINBIT HE MEHEE MHTEPECHBIN,
U C TEOPETHUYECKUMHU MOsCHEHUsIMU. CTaBUTh €ro JIydllle B XUMHUUYECKOM KPY)KKE WM B LIIKOJILHOM
nabopatopuu, 1 He MOTOMY, YTO OIBIT OMACHBIN: MPOCTO JIOMA y Bac CKOpee BCEro HeT TpeOyeMBbIX
BEIIECTB.

CHavasla — npeaBapuTeIbHbIN ONBIT. [[pUroToBETE pacTBOp HUTpaATA WM aleTaTa CBUHIA
¥ TIPOITYCTUTE Yepe3 HEero cepoBojopoi (padotaiite mox Tsroi!). BeimaBmmii ocamok cynbduma
cBuHIAa PbS BeICyIINTE M MpOBEpHTE, KaK OH MPOBOAUT 3JEKTpuuecTBO. OKa3bIBAETCs, ITO CaMBIH
00bI4HBIN n30asTOp. Tak MpuueM *xe 31ech MOIYNPOBOIHUKNA?

He OyneMm cremmuTh ¢ BBIBOJAAMH, a MOCTaBUM CIEAYIOIIMNA, OCHOBHOM ombIT. [lyis Hero
MPUJIETCS] TPUTOTOBUTH PaBHBIE KOJIMUYECTBA, CKaxeM, 1o 15 mi, 3%-Horo pacTBopa THokapOamMuaa
NH,C(S)NH: u 6 %-Horo pactBopa arerata cBUHIIA. Bpuieiite 06a pacTBopa B HEOOIBIION CTaKaH.
C nomouibl0 MHUHIIETa BHECUTE B PACTBOP CTEKIISIHHYIO IUIACTUHKY M JEPKUTE €€ BEPTUKAIBHO
(1m0 3akpenuTe B TAaKOM IOJIOKeHHM). HaneB pe3nHOBBIE MepuyaTKH, HaJlelWTe B CTAaKaH MOYTH
JIOBEpXY KOHIEHTPUPOBAHHBIN pacTBOp WIENOYM (OCTOPOXKHO!) M OUEHb AaKKypaTHO pa3MellanTe
CTEKJISIHHOM MaJIOUKOM, CTapasch HE 3a7€BaTh €10 IIIACTUHKY. Clerka nojgorpeiTe pacTBop — Tak,
YyTOOBI MOSABUWJICS Tap; MOMEIIMBAHNE MPOAoIKainTe. MUHYT uepe3 JecsaTh CTEKISHHYIO IUIACTUHKY
AKKypaTHO BBIHbTE, BBIMOWTE MO CTPYEN BOABI M BBICYILUTE.

U B 3TOM citydae Bbl MOTY4YMIIU CYIb(GUA CBUHIIA — TaK B YeM K€ pa3HHLa?

Bo BTOpoM ombITe peakuus HMIET MENJIEHHO, M OCaJ0K BBINAAAET HE cpa3y. Eciau B
Ha0JII0/JaI 32 PaCTBOPOM, TO 3aMETHJIM, YTO CHayajga OH MOMYTHEN M CTajl MOYTH KaK MOJIOKO, U
JMIIb MOTOM TOTEMHEN,— 3TO NMPOMEXYTOUYHbIE COEIMHEHUS, pasjarasich, o0Opa3oBaly YEpHBIN
cyne¢u cBuHUa. M OH ocenaeT Ha CTEK/E€ B BUJE TOHKOW YEPHOM IJICHKH, KOTOpask COCTOUT U3
OUYEHb MAJIEHBKUX, PA3JIMUYMMBIX TOJBKO O] MUKPOCKOIIOM KpUCTAIUIOB. Il03TOMY niieHka kaxeTcst
OYEHb IIAJKOH, TOYTH 3€PKATBHOIA.

[TpucoenuuuTe K MICHKE JBA 3JIEKTPUUECKUX KOHTAKTA U Mpomyctute Tok. Ecnu cynbpua
CBUHIIA W3 TMpPEAbIAYIIEr0o OIbITa BeNl ce0si Kak OUAIEKTPUK, TO TENepb OH MPOBOAUT TOK!
BxmrounTte B Lenb aMOepMeTp, U3MEpPhTE TOK M IOACUMTANTE CONPOTHBIIEHHE: OHO OKaXETCS
BbIIlIE, YE€M Yy METa/lIOB, HO HE CTOJIb YyX OOJIbIIUM, YTOOBI CIY’KUTh THPENATCTBUEM JUIS
IIPOXOXACHUS TOKA.

[TonHecuTe K MIACTHUHKE 3aKKEHHYIO JIAMITy COBCEM OJIM3KO M CHOBA BKJIIOYHMTE TOK. BrI
cpa3zy oOHapy>KUTe, 4TO CONPOTHUBIIECHHUE Cylb(uaa cBUHIA pe3ko ynaio. [IpuMmepHo Tak ke Oyaer
BECTU ce0sl uepHasl IUIEHKa, €CIM €€ MpOCTO HarpeTb. Ho eciu mpu OCBElIeHWH W HarpeBaHUU
IIPOBOAMMOCTD YBEITUUHUBAETCS, 3HAUUT, Mbl UIMEEM JIEJIO C MOJIYIIPOBOJIHUKOM!

Ortuyero xe y cyabduaa CBUHIIA Takoe CBOMCTBO? MpbI 3ammcaim ero gopmyiny kak PbS,
OJIHAaKO MCTHHHBIM COCTaB KPHUCTAJNIOB 3TOTO BEIIECTBA HE BIIOJHE €l COOTBETCTBYeT. Hekoropbie
COEJIMHEHUS, CPEN KOTOPBIX U CYIb(QUI CBHHIIA, HE MOAUMHAIOTCA 3aKOHY MOCTOSIHCTBA COCTaBa.



W Bce oHM — MOAYNPOBOJHUKHU. (DTO K€, MEXKIY MPOUYUM, OTHOCUTCS U K OKCUIY QIIOMUHUS,
BBITIPSMJISIBIIIEMY TIEPEMEHHBIN TOK. )

B xpucramie PbS mopsmok pacmoioKeHWS 4YacTHIl JOJDKEH, Ka3aloch Obl, CTPOTro
noBTOpAThCs. Ho Hepenko Omaromgapsi TOMy, YTO KOHIIGHTPAllUM pPacTBOPOB, W3 KOTOPBIX
KPHUCTAJUIBI MOJIYYEHBI, KOJIEOIIOTCS, MOPSIIOK Hapyinaercs. Cka3pIBaeTCsl BIMSHUE TEMIEPATYpPHI,
JIpYrux BHEMTHUX MpuduH. Kak Obl TO HU OBLIIO, B peaIbHOM KPUCTAJIE COOTHOIIIEHNE aTOMOB CEPBI
n cBUHIIA He ToyHO 1:1. OTKIIOHEHHMS OT PTOr0 OTHOLIEHHSI O4YEeHb HEBEIUKH, Bcero okono 0,0005.
Ho u aToro nocrarouHo, 4To0bI CBOMCTBA CYIIECTBEHHO U3MEHUIIHCH.

ATOMBI CBUHIIA U CEPHI CBSI3aHbI B KPUCTAILJIE ABYMSI SJIEKTPOHAMM: CBUHEI OTIAET UX CEPE.
Hy a xorma cootnHomenue 1:1 Hapymaerca? Eciu psaoM ¢ aTOMOM CBUHIIA HET aroMa Cepbhl,
AIIEKTPOHBI OKAXYTCS CBOOOAHBIMU—OHH-TO U OYAyT CIYKUTh HOCUTEISIMH TOKa. A TakKuxX
CIIy4aeB COBCEM HE TAK Majo, Kak MOXeT noka3arbes. Koneuno, otHomenue 1,0005:1 mourn paBHO
€IMHUILIE, HO €CJIM BCIIOMHUTh, KaK MHOTO aTOMOB B KpHUCTaJUI€, TO 3Ta HE3HAUUTEIbHAs pa3HUIA
YK€ He MOKaKeTCsl BaM TaKOM IyCTSYHOM.

CocraB cynbduaa CBUHIIA MOXHO perynupoBatb. Hy:kHO 3TO 3aTreM, 4TOOBI U3MEHSThH €ro
mpoBoIMMOCTh. Korga aToMOB cepbl B KpUCTaIe CTAHOBHUTCS OOJIBIIE, TO MPOBOJAUMOCTD IaJIaeT, a
KOTJla MX MEHbIIe, TO oOpa3yeTcss Ooubllie CBOOOTHBIX AJIEKTPOHOB, M MPOBOJAUMOCTH PacTeT.
CrioBoM, MeEHSsI COOTHOIICHHE aTOMOB CE€pbl M CBUHIIA, MOXHO TIOJYYUTHh TpeOyemyro
MPOBOJUMOCTh. ONBIT 3TOT MOCTaBUTh HEMPOCTO; €CJIM Bbl HE PUCKHETE NMPOBOAUTH HKCIIEPUMEHT,
MOBEPHTE HA CJIOBO, YTO OH IMOTYYaeTCsl.

Bosbmute kBapiieByro TpyOKy U MOMECTUTE B HEO JIOAOUKY ¢ cynbdumom ceunma. C npyrou
CTOPOHBI BBEJHWTE B TPYOKY TaKyr >K€ JIOJOYKY CO CBHHIIOM M OYEHb CHJIBHO Harpeurte Tpyoky,
yToOBl CBUHEN] Hauan ucnapsartbes. Cynbgua B ATOM ciydae Oy[eT MOTomaTh Mapbl, OH
000TraTUTCS CBUHIIOM, H €T0 3JIEKTPOMPOBOTHOCTH 3HAYUTEITHHO TOBBICHUTCSI.

Ocranioch NUIIH OTBETUTh HA BOMPOC, OTYETO CyNb(HI CBUHIA TaK UYYyBCTBUTEIEH K
ocsernieHnto. CBETOBBIE KBAHTHI COOOIIAIOT SHEPTHIO AJICKTPOHAM, TIPUYEM B KaXKJOM KOHKPETHOM
cinydae HauOomnee d(pGEKTUBHBI JIyUd C OMpEeIeHHOW NIMHON BOJNHEL. {15 cynbduma cBUHIIA —
9T0 MHppaKpacHOe TerioBoe u3iaydeHue. [[oAToMy-ToO MBI W COBETOBAIM BaM TOJHECTH JIAMITY
noOJIIKe K MJICHKE.

Mexnay npoyuM, B TNpPUEMHHUKaX HWH(QPAKPACHOTO H3IYUYCHHS] U HCIOJB3YIOT OOBIYHO
MIPEKPACHBIN MOTYIPOBOIHUK— CYIb(UI CBHHIIA.

HEOBbIYHA 1 ®OTOI'PAD®UA
B ocHoBe ¢oTorpaduyeckoro mporecca JiexaT Npe< BpalleHUs CBETOUYBCTBUTEIBHBIX
BEIIECTB — TaJIOTEHUI0B cepedpa, yaimie Bcero Opomuaa. Haxonsice B CBETOUYBCTBUTEIBHOMN

OMYJbCUHU, OHU PAclaJaloTcs IMOJ JICHCTBHEM CBETa, U HAa OCBEIIEHHBIX YYaCTKaX MOSBISIOTCA
KPOXOTHBIE KPUCTAIUTMYECKHE 3apOIBIIIN cepedpa.

A cepebpo — sparoueHHbI MeTal, Hy)KHBIH He ToJbKO Uit (oTtorpaduu. U mostomy
MCCIIEIOBATEIHN UIIYT TaKHE CBETOUYBCTBHTEIBHBIC BEIIECTBA U CUCTEMBI, KOTOPHIE HE COACPIKaIH
Ob1 cepeOpa. Ha sToM myTH ecTh M yAayHble HAXOJKH, HO TOJHOLIEHHOTO 3aMEHHUTENs MOoKa He
HaiaeHo. Brnpodem, mims HexkoTopwix mener ¢otorpaduio 6e3 cepebpa wim moutu 0e3 cepedpa
YCIIEIIHO MCMONb3YIOT. W Takue HeOOBIYHbIE MPOLIECCHl MOKHO BOCIPOM3BECTH CAMOCTOSTEIBHO.
BoT HECKOIBKO MPUMEPOB.

B 100 mi 1ucTHIIMPOBAaHHOM BOJBI pacTBOPUTE 15T IUIIOKO3BI U 2 T OMXpoMaTa aMMOHHUS.
YucTyro TOHKYIO O€Nyl0 TKaHb MPOMHUTAWTE MPHUTOTOBICHHBIM PAacTBOPOM W BBICYIIHTE €€, HO
00s3aTeIbHO B TEMHOTE, IMOTOMY 4YTO OHa CTaja CBETOYYBCTBUTEIBHOM, W B TEMHOTE K€
IIPOIrJIaibTe YTIOTOM. 3apaHee MPUIOTOBbTE MPOSBISAIOMMNA pacTBop. OH coctouT n3 | T HUTpara
cepeOpa (oboiiTrck BoBce 0e3 coneit cepedpa He yaaetrcs) u 10 mi ykeycHou kuciaotel Ha 100 mu
BOJIBI.

CnenaiitTe Ha KajbKe PUCYHOK—TO HM300pakeHHE, KOTOPOE BBl XOTENIM Obl NMEPEHECTH Ha
TKaHb. [loMOKUTE KanbKy MOBEpX TKAaHW M BHIHECUTE Ha JHEBHOH cBeT. He TopommTech; 4TOOBI
(OTOXUMHUYECKHUI MPOLIECC 3aBEPIINIICS, MOHATOOUTCS OKOJIO MATH MUHYT, a MPH JIEKTPHUECKOM
OCBEICHNUU M TOTO Ooubie. J{Jisi MposSIBICHHS OMyCTUTE TKaHb B MPOSBISIOMNN pacTBop. [TomHas



TEMHOTA YK€ HeoOs13aTesIbHa, JOIMYCTUMO cllaboe paccesHHOE OCBEIICHHE.

BrIcymmTe nposiBIEHHYIO TKaHb; HA HEM TEMHO-KOPUYHEBBIN PUCYHOK.

B 3TOM ombITE BB BOCIOJIB30BaJIMCh BOCCTAHOBUTEIBHBIMU CBOMCTBAMH TJIIOKO3bI — OHA
BOCCTAaHaBJIMBaja XpoM B OuxpomaTe aMMOHHUS. A TOT OMXpoMar, KOTOPBIH HE BOCCTaHOBUJICS,
BCTYIIWJI B pEaKIMI0O ¢ MOHaMU cepeOpa U3 MposBUTENs, 00pa3oBajl OKpalllEHHOE COeIMHEHMUE,
KOTOPOE€ U OCTaJIOCh HAa TKaHU, TaK KaK OHO HepacTBOpPUMO. U MOCKOIbKY OKpacka MOsSBUJIACch Ha
HEOCBEIIEHHBIX YUacTKaX, Bbl MOJYUYMIIM cpa3y MO3UTUBHOE N300pakeHHeE.

Hpyroif BapuaHT 3TOTO Crocoba, Toke ¢ OMXpoMaToM aMMOHHUS, HO YK€ 0e3 TIIOKO3BI H,
4yTO BaxkHee, 0e3 cepeOpa maxe B mposiBUTENE. [IpUrOTOBBTE AMYNBCHIO, COCTOSILYIO W3 JABYX
pactBopoB. IlepBbiii pacTtBop: 17 r cromsipHoro kines u 6 r xenatuHbl 3aiedte 100 mu BOJEI,
nobaBbTe 3 MJI BOJHOTO pacTBOpa aMMHaka M OCTaBbTe s HaOyxaHMs Ha CYTKH, a 3aTeM
HarpeBaiiTe OKoJI0 yaca Ha BoAsHoU Oane mpu 80 0C g0 mosHOTO pacTBOpeHusi. Bropoit pacTBop:
no 2,5 r buxpomara aMMOHMS U XPOMOKAJIMEBBIX KBAacCIIOB, 3 MJI BOJHOT'O pacTBOpa aMMuaka, 30 mi
BoAbpl M 6 M crnuprta. Korga mepBelil pacTBOp OCThIHET npuMepHO A0 50°C, mpu SHEPrHYHOM
NEPEMEIIMBAHUN BJIEHTE B HEr0 BTOPOW pacTBOpP M IOJYYEHHYIO 5SMYJBCHIO JIBAXJbI
npoduiabTpyiiTe (ydme—uepe3 BaTy). [locTaBpTe €e B TEMHOE MECTO, M CIEAYIOUIYIO ONEPaINIo
— HAHECEHHE SMYJbCUU Ha METAJUNINYECKYO, CTEKJISIHHYI0 WM KEpaMHUYECKYIO0 IUIACTUHKY —
IIPOBOJAMTE B 3aTEMHEHHOM MOMEILIEHUH.

[Tonorperyro 1o 30— 40 °C sMynbcUI0 HAJIEWTE TOHKON CTPYHKON Ha YUCTYIO IUIACTHHKY,
MOKa4YMBaB €€, YTOOBbl BBIPOBHATH CJIOH. MUHYT [ecATh-IATHAAUATh MOCYIIUTE IUIACTUHKY,
JKeNnaTeIbHO MpPU HEOOJIBIIOM HAarpeBaHUM, M, KaK W B MPEAbLAYIIEM OIbITe, MOJOXKHUTE Ha
CBETOUYBCTBUTENBHBIM CIION KallbKy C u300paxkeHueM. llpmwxmuTte ee cTeksIoM, 4TOObI OHa
pacnpsiMuiach, U ocBeTHTe. HECKoJIbKO MHUHYT Ha SPKOM COJIHLIE — TO, 4TO HYXHO, a €CIU
OCBEIlIEHHE HCKYCCTBEHHOE, TO BKIIOUNUTE Ha 10 MUH HECKOJIBKO JIaMI O0IIel MOIIHOCTHIO OKOJIO
2000 BT, xenaTenbHO ¢ pedIieKTopamH.

[IposiBNIATE HAIO cpa3y, MHAY€ XPOMOBBIE COJM 3aAYyOST XKEJNAaTUHY W TaM, IJe He HaJo.
[TposiBuTENH> — 4uyTh Teruias, He 6onee 30°C, Boxa. HezanyOneHnas >xenaTiHa B HEW pacTBOPUTCS.
A Te y4yacTKH, B KOTOPBIX MOJl JIEHCTBHUEM CBeTa OEJKHU >KeIaTHHBI 3aTBEPAENH, OCTaHYTCS Ha
MIOBEPXHOCTH.

N3o0pakeHne TMONYYHJIOCH HE OYEHb YeTKUM. YTOOBI HMCHpPaBUTh OSTOT HEIAOCTATOK,
OIycTUTe OTrne4YaTtok B 1 %-HbIH pacTBOp MHIUKATOPA METUIOBOTO (hPUOJIETOBOrO (MOXHO B3STh
pasz0aBieHHbIe (hH0eTOBBIC YepHMIa). [[poMoliTe TUTaCTUHY B BOJIE M IPUCTYIIAWTE K 3aKPETICHUIO
B pacTBope: 5 I OMxpomara aMMOHUS, 2 T XpOMOKaJIMEBbIX KBacuoB U 4 mu cruprta Ha 100 min
BOJIbI; BpeMs—TpH-YeThIpe MUHYTHI. Beicymmre ¢pororpaduio Ha Bo3ayxe. s 1OMOTHUTEIHHOTO
3aKperUieH!s] CHUMKA MOXHO HAarpeTh €ro HECKOJIbKO MUHYT B CYIIMJIBHOM IIKaQy WIH B TyXOBKE.

Crnenyronyto OeccepebpsiHyto ¢oTtorpaduio caemaem Oojiee TPHBBIYHO — Ha Oymare.
[TpaBna, Ha GUIBTPOBATBLHON; HO BCE pAaBHO—ATOT OMBIT IEMOHCTPAI[IOHHBIH.

Kpyxok Oymaru onmyctute B pactBop, cogepxammuii mo 20 mi 5%-HbIX pacTBOPOB KpacHOM
kpossiHoi comu Ki[Fe(CN)g], xmopuaa xenesa FeCl; u maseneBoit kucinotsl H,CO4 (ocTopokHO!).
[TponutanHyto Oymary M3BJIEKHTE U3 PACTBOPA M BHICYIIUTE B TEMHOTE, 3aTEM IMOJIOXKHUTE KaJIbKY C
PUCYHKOM U 3aCBETUTE COJHEYHBIM CBETOM. JIaMIIbl HAKAJIMBAHUSA JUISl 3TOM LIENIN HE TOAATCSA, & BOT
ynbTpaduoneToBas (KBapieBas) jamma nogonaeT. OCBeneHHbIe MeCTa CTAaHYT TEMHO-CHHUMHU W3-
3a 00pa3oBaHUS yXe 3HAaKOMOH BaMm TypHOyneBoil cunu. IIposBieHHs He HYXKHO, a JUIs
3aKperuIeHHs MPOMONTe Oymary BoJIOM, YTOOBI CMBITh BELIECTBA, HE BCTYIUBIINE B PEAKIIUIO.

U nocneauuii oneiT ¢ 6eccepedpsinoi hotorpaduein. B oqHoM crakane pactBopure B 100
M Bojiel 110 0,4 T xmmopuna sxenesa (I1I) u maBeneBoi KuciaoThH, B ApyroM—1,4 T Xjopuaa Meau B
TaKoM jke KonuuecTBe BoJbl. CMemaiire 10 M nepsoro u 0,6 Mi1 BTOpOro pacTBopa, MpONUTANTE
CMEChI0 (pMIBTPOBAILHYIO OyMary M BBICYIIUTE €€ B TEMHOTE. 3aroTOBHTE MPOSBHUTENb: 3,5 T
MEIHOTO Kymopoca, 17 T cerHeTOBOM coyu (JIBOMHON HATPUEBO-KAIMEBOM COJIM BUHHOW KHUCIIOTHI),
5 r enxoro Hatpa (octopoxkHo!) Ha 100 mi Boxabl u cMmemaiite ¢ 25 mi 40 %-Horo pactBopa
dopmanpaerunia. BHOBb 3acBeTHTe OymMary Ha COJHEYHOM CBET€ WM IOJ YIbTpadHOIETOBOU
JaMIoN 4epe3 KalbKy ¢ PUCYHKOM; B OTJIMYME OT MPEABIAYIIErO OINbITa U300pakeHUsl criepBa He



BuAHO. OHO MOsBUTCA 1Moche 15-MUHYTHON BBIJIEPKKM B HPOSIBUTEIE M MPOMBIBKH B OOJIBIIOM
KOJIMYECTBE BOJIBL.

OTOT TMpolLecC HECKOJbKO HAlOMHUHAeT cepeOpsiHyto QoTtorpaduio, MOCKOIbKY B
CBETOUYYBCTBUTEJILHOM CJI0€ TaK)Ke 00pa3yloTcs LUEHTPhl KpUCTAJUIM3AMK, HO HE cepeldpa, a Meu;
OJTHAKO MeJb OCaXKJajach HE U3 AMYJbCUH, KaKk B OOBIYHOHM (oTorpaduu, a U3 NpOSBIISIOLIETO
pacTBopa.

BHUMAHUE, CKOPOCTD!

B xumuueckoil Hayke ecTb ocobast 00JacTb, KOTOpash M3y4aeT CKOPOCTH M MEXaHU3MBbI
pa3IMYHBIX PEAKINM,— XUMHUECKas KHHETHKA.

XO0Tsl XUMHUYECKasi TEOpUsi MOKET 0OBSICHUTh MHOTOE, MPEJCKa3aTh TEOPETUUECKH CKOPOCTh
m000i peakuuu TMoKa Henb3s. Ee u3yyaloT SKCIEpUMEHTalIbHO, B JIAOOPATOPUH, U IOTOM
pa3palaThIBalOT CHOCOOBI, KaK 3Ty CKOPOCTh M3MEHUTh. ECTh Hemallo peakiuii, BaKHBIX IS
IIPOMBIIIJIEHHOCTH, KOTOpBIE HAYT CIMIIKOM MENJIEHHO, HY)KHO YMEThb HMX YCKOpATb. [lpyrue
peaxiuu, HarpoTUB, TPUXOIUTCS TOPMO3UTh, TOTOMY YTO OHH BPEIHBI.

CnoBoM, XuMHUYECKas KMHETMKAa — DKCIEpHUMEHTalbHAs Hayka. B cmpaBemnuBocTH ee
3aKOHOB MOKHO YO€IUTHCS, TOCTAaBUB HECKOJILKO HECIIOKHBIX OIBITOB.

[ Hauana y1ocTOBEpUMCS B TOM, YTO CKOPOCTb OJJHOW U TOM )K€ peakLuu JEHCTBUTEIBHO
MOKET  HM3MEHAThCS, W JIOBOJBHO 3HAa4YMTENbHO. (Bmpouem, 3TO MOXXHO MpennoyioXKUTh Ha
OCHOBAaHMM HE XMMHUYECKOIO, a )KU3HEHHOTO OIBITA; K MPUMEPY, IPOAYKTHl HA MOpPO3€ MOPTATCSA
MeJJIEHHee, YeM Ha yKape, IOTOMY UYTO MPH pa3HbIX TeMmIepaTypax OJHHU M Te€ ke OMOXHUMHUYECKUe
peaKuu UAyT C pa3HbIMU CKOPOCTSIMU. )

J1st mpoBepKH MOBTOPUTE ONBIT U3 TJIaBbl « XUMUYECKUE Yachl», HO U3MEHSANTE Ha 3TOT pa3
HE KOHIIEHTPAIUK BEIIECTB (3TO BaM yXe 3HaKOMO), a TeMrepaTypy. Ecian 06a ucxoHbIx pacTBopa
— cynbdaTta HaTpUs U HoJaTa Kaiusl C CEPHOM KHCIOTOM — BBUIMBATH B BOJY CO JIBJOM, TO
BPEMEHHU /10 TOSBJICHUS CHUHEW OKpacKd MpoiiieT 3amMeTHO Ooibllle, YeM MpU HCIOJIb30BAHUH
TEIUION BOJABI. 3aMEThTE TOJBKO, YTO B OUYEHBb IrOopsUeil BOJE OKpacKa He MOsBISETCS BOBCE, TaK KaK
OKpAILLIEHHOE COEIMHEHUE HOJa C KPaXMaJIOM HEYCTONYHBO.

Wtak, Bbl BBISICHWIM Ha OIBITE: YEM BBIIIE KOHIIEHTpAlMs U TeMIeparypa, TeM ObicTpee
uaet peakuus. Ho HeKoTopble peakluy Ha NEPBBIA B3IV KaXYTCS UCKIOYEHHEM U3 IPaBHIIA.
Bort mpumep.

Haueiite B mpoOupKy Ha BBICOTY 1—2 ¢M YKCYCHOI KHCIIOTHI U OpOChTE€ B HEE€ HECKOJIBKO
KyCOYKOB LMHKA. [{MHK Hajgo mpeaBapUTENbHO OYUCTHUTbH, MOTPY3UB €ro CEKyHJl Ha JBAALATh B
pacTBOp COJISTHOW KUCIIOTBI M ITIPOMBIB BOJIOM,

VYkcycHas kuciora cinabasi, ¥ IIUHK PAacTBOPSIETCSl B HEMl OYEHb MENJICHHO — Iy3bIPbKH
BoziopoJa ene Boiaenstorcs. Kak yckopute peakuuto? Harpers pactBop. [IpaBuibHO. A HEnb3s a1
nHaue? [locTynmuMm Tak: MOHEMHOTY CTaHeM J00aBIATh B MPOOUPKY YHCTYIO BOAY, KaXAbIH pa3
XOpOLIO MepeMelIrBas. BHUMaTenbHO NocaeanTe 3a My3bIpbKaMu. Y AUBUTEIBHOE JIE€TI0: KUCIIOTa
yXe pa30aBiieHa BABOE, BTPOE, a PEAKIIHsi BMECTO TOT0 YTOOBI 3aMeIJIAThCS, UIET Bce ObIicTpee!

Ecnu BbI cTaBUTE TOT OMBIT HA 3aHATUAX KPYXKKa, TO 3aMEHUTE IUHK MAJIEHBKUM KYyCOYKOM
MarHueBOM CTPYKKHU U HHUEM ee He oOpabaThiBaiite. C pa30aBieHHOI YKCYCHOM KHUCIOTONW MarHHui
pearupyer €ele YHEpruyHee, 4YeM LUHK.

Takoe «UCKITIOUEHHE)» U3 MpaBUjia CTAHOBUTCS MOHSTHBIM, €CIIU €ro XOpoIIo U3y4uTh. Hamr
OTIBIT C YKCYCHOM KHCIIOTOM 0OBsICHSETCS cieAytomuM o0pa3oM. CKOpOCTh, ¢ KOTOPOM IIMHK WM
MAarHuii B3aMMOJIEUCTBYIOT C KUCJIOTOM, 3aBUCUT OT KOHIICHTPAIlMM MOHOB BOJIOPOJA B PAacTBOPE.
OTH MOHBI 00Pa3yIOTCs MPU PaCTBOPEHUM B Boje Jt000# kucnotel. Ho Korma Boasl Maio, ciabast
YKCYCHas KHMCJIOTa HaXOJWUTCS B PacTBOpE MOYTH UCKIIOYUTEIHHO B BUJAE HEAMCCOIMHPOBAHHBIX
monekyi. ITo mepe pazbaBieHust Bogoil Bce 00JbIIe MOJEKY/ YKCYCHOW KMCIIOTBHI pacragaercs Ha
WOHBI, U peakius uner Ovictpee. Ho ecnu 100aBUTH CIMIIKOM MHOTO BOJBI, TO pEaKklus BHOBBb
3aMEeIUTCS, YK€ IO JAPYrod NpUYMHE: H3-32 CUJIBHOTO paz0aBlIeHUs] KOHIIEHTpPAIUs HOHOB
BOJIOpOJIa OISITH YMEHbIIUTCS. bbicTpee Bcero pearupyeT ¢ IMHKOM 15 %-Hasi ykcycHast KUCIIOTA.

KoneuHo, Mbl pazobpajiu 3TOT OMNBIT OTHIOAb HE PaJM TOrO, YTOOBI MPOCTO MOKA3aTh,
KaKMMH HEOOBIYHBIMH OBIBAaIOT XUMHUYECKHE MpeBpalieHus. Mbl XoTenu oOpaTUTh Ballle BHUMaHUE



BOT Ha YTO: JJIsl YIPaBJICHUS CKOPOCTHIO PEaKLMU 00s13aTeIbHO HAI0 3HATh, KaK OHA UJET.

Bcesikas peakuys HaUMHAETCS € TOTO, YTO MOJIEKYJIbI BEIIECTB CTAIKUBAIOTCS APYT C APYTOM.
ITocMOTpHUM, KaK HAUMHAETCS pEaKLUs.

Bo3bMmuTe HE OYEHb HIMPOKYIO CTEKJISHHYIO TpPYOKY MJJIMHOM B HECKOJIBKO JECSTKOB
CaHTUMETPOB U mojdepure K Heil aBe nmpoOku, C BHYTpEeHHEH CTOPOHBI, 0OpaleHHON K TpyOKe,
BCTaBbTE€ B 00€ MPOOKH MO HEOOJBLIIOMY CTEKJISSHHOMY CTEp’KEHbKY M HaMOTailTe Ha HHUX IO
Kycouky Barbl. OpuH  Kycodek
CMOYUTE  HECKOJbKHUMH  KaIlUIsIMHU

KOHIIEHTPUPOBAHHOU COJISTHOM
KHUCJIOTBI, JIpyroiu —
KOHIIEHTPUPOBAHHBIM pacTBOpOM

ammuaka. OJHOBPEMEHHO BCTaBbTE
NpoOKH ¢ BaTKaMHU B TPYOKy ¢ 00eux
KOHIIOB. Yepe3 HECKOIbKO MUHYT — B
3aBUCUMOCTH OT JUIMHBI TPYOKH—B
Hel, OmmKe K BaTke C COJITHOM
KHCJIOTOM, MOSIBUTCA O€noe KOJbLO
xsopuga ammonust NH,Cl.

OObIUHO TpPU  XMMHUYECKHUX
peakusXx CMech IEepEeMEeINBalOT, 4TOObI Mpolecc Imena ObicTpee. Mbl YMBIIUIEHHO 3TOTO He
CAeNald M HE MIBITAIMCH JaXXe MOMOYb MOJIEKYJIaM BCTPETUTHCSI—OHM JIBUTAINCHh CaMH. Takoe
CaMOCTOSITENIbHOE TEpEe/IBIKEHUE MOJeKyJl B TOW IUIM WHOW cpele Has3biBalOT aud¢ysuei.
Vcnapssich ¢ BaTbl, MOJIEKYJIBI O0OOMX BELIECTB MCIBITHIBAIN MUJUIHAP/IBI CTOJIKHOBEHUH B CEKYHY
C MOJIEKyJIaMU BO3JyXa M Apyr ¢ JIpyroM. M XoTs CKOpOCTh MOJEKYJl O4Y€Hb BEJIMKAa, OHA
HCUHCIISIETCS] COTHAMHU METPOB B ceKyHay, npu 0°C u HOpManbHOM JaBJI€HUM CBOOOTHBIN MPOOET,
T. €. PacCTOsHME, KOTOPOE YCIIEBAET MPOHTH MOJIEKYJa OT OJHOTO CTOJKHOBEHHS JI0 APYroro,
coctaBisfeT Uil ATHX BemecTB Bcero okosno 0,0001 mm. ITosToMy-TO aMMMak M XJIOPHCTBIA
BOJOPOJ (M3 COJSIHOM KHCJIOTHI) TaK MEUIEHHO JABHraiuch B TpyOke. CToib ke MeAJIeHHO
pacrnpocTpaHsIEeTCs 10 KOMHATE ¢ HEMOABUKHBIM BO3JyXOM I1aXy4ee BEILECTBO.

Ho otuero 6enoe KOJbIIO MOSIBWIOCH HE mMocepeanHe TpyOku? OTTOro, YTO MOJIEKYJIbI
aMMMaKa MeEHbIlle, OHM MpPOJABMIraroTcs depe3 Bo3ayx ObicTpee. Ecnmm ke u3 TpyOkKM OTKayaTh
BO3/yX, TO MOJIEKYJbl aMMHaKa M XJOPHCTOIO BOJOPOJA BCTPETATCS Yepe3 JIO0JU CEeKyHIbl —
JUIMHA CBOOOHOTO Mpobera MOJIEKYJ 3HAUUTEIbHO YBEIUYUTCS.

CoBeTyeM BaM CaMOCTOSITENIBHO IPOBECTU HEOOJIBIIOE UCCIIEAOBAaHHUE, YTOOB! y3HATh, Kak
BIMAIOT Ha Auddy3uro cuiibl TsHkecTH W Temmeparypa. [ns storo pacronaraiite Tpyoky
BEPTUKAJIbHO W HAKJIIOHHO, a TaK)K€ HarpeBaiiTe OTAeNbHble €€ 4acTu (BKJIoYas TO MECTO, TJe
oceZlaeT XJIOpHl aMMOHHMsT). BbIBo/IbI monpoOyiiTe caenaTh caMu.

Ot ra3oB nepeieM Kk xunkoctsam. B Hux auddysus uner eme memiensee. [Iposepum 3o
Ha OIIBITE.

Ha rmaaxyro u 4MCcTyr0 CTEKJISTHHYIO TUIACTUHKY KallHUTE PSJIOM T0 HECKOJIbKY Kameslb TpexX
KHUJIKOCTEH: B CepelMHEe — BOJbI, 10 OOKaM OT Hee — PacCTBOPOB COJbI U COJITHOW KHCIIOTHI.
Kunkoctu n0 Havana oOmbITa HE JOJKHBI CONpPUKACAThCA. 3aTeM OY€Hb OCTOPOXKHO, H30eras
NEPEMELINBAHUS, TAJIOYKON COEIMHUTE PacTBOPHI. J[0JIKEH BBIAENATHCA TUOKCU]L YTIEPOAA, HO 3TO
MPOU30IIET HEe cpa3y. A KOrja ra3 HayHeT BBIIEIATHCS, TO IMY3bIPHKU €r0 PacIoJIOKaTCs BAOJb
IpaHUIIbI, pa3aessomei obmactu Auddy3un KUCIOTHI U COIBI.

Bmecto coapl M KHCIOTBI MOXHO B34Th JIBa JIIOOBIX PAacTBOPUMBIX B BOJIE BEIIECTBA,
KOTOpBIE IIPU CMEIIMBAHUM OKPALLMBAIOTCA WIM JAIOT O0CaJoK. Bripouem, B TakuX ONBITaX TPYIHO
n30eXaTh IOTOKOB JKUAKOCTH, HCKaXaroIMX KapTHHY, IO3TOMY JIydllle CTaBUTh OIBITHI B
3arymeHHbIX pacTBOpax. A 3arymarh UX MOKHO JKEJTaTHHOM.

[TpurotoBbTe 4 %-HBIN pacTBOp KEJNATHHBI, OITYCTHB €€ B rOpsAYyI0 BOIY (HE KHIISITUTH!).
["opstumii pacTBOp HajelTe B MPOOUPKY M, KOTAAa OH OCTBIHET, B LIEHTP NMPOOUPKU OBICTPO, OJHUM
JIBUKEHHEM, BBEIUTE INHHIIETOM KPUCTAJUIMK IEepMaHraHaTa Kajiusi, MEJHOro Kyrnopoca HWIIu




JPYroro SIpKO OKpAaIlIEHHOTO M PACTBOPMMOIO B BoJe BemecTBa. lIuMHIET cpa3y e BBIHBTE
OCTOPOKHBIM, HO OBICTPHIM JIBIJKEHHEM. B TeueHue HeCKOJbKHUX 4acoOB MOYKHO HaOJI0/1aTh OY€Hb
KpacuBylo KapTuHy auddysuu. PacTBopsemoe BemECTBO paclpoCTpaHseTcs BO  BCEX
HaIpaBJICHUSAX C OJJMHAKOBOW CKOPOCTHIO, 00pa3ysi OKpaIieHHyto cdepy.

C 3arymeHHbIM pacTBOPOM MOKHO IIOCTaBUTh €I1€ OAWH onblT. Hanelire ropsumii
’KEJIATUHOBBIA pacTBOp B JIBE MPOOMPKH U J00aBbTE B OJHY HEMHOTO pacTBOpa ILEIOYH, a B
npyryo — denondranenna. Korna conepxumoe mpoOUPOK 3aCTHIHET, MUHIIETOM OBICTPO BBEAUTE
B LEHTp NEepBOH NpoOMpPKU Kycouek TabieTku ¢eHondTansenHa, B IEHTP BTOPOM — KOMOK
KaJbLIMHUPOBAHHON conpl. B 000oux ciyyasx MOsSBUTCS ManuHOBas okpacka. Ho 3ameTnre: BO
BTOpOIl MpoOMpKe OKpacka pachpocTpaHsieTcss ropas3no Obictpee. MoHBI THUApOKCHIA,
oOpa3oBaBIIMecs MPU TUCCOLHMALINN IIETOYH, HAMHOTO MEHbBIIE U JIeT4e CIOXKHOH OpraHuYecKou
MOJIEKYJIbI heHoNI(TaIENHA, U TIOATOMY OHH JIBIKYTCSI B pacTBOpE ObICTpee.

I[Tepeiinem Teneps K TBEpPAbIM BelleCTBaM. B peakuusax Mexay HUMH (WIH MEXIY TBEpAbIM
BELIECTBOM C JKHUJKOCTHIO JTHOO Ia30M) MOJIEKYJIbl MOTYT CTaJIKMBAaThCSl TOJIBKO HA MOBEPXHOCTH.
YeMm Oombllie MOBEPXHOCTh pasfienia, TeM ObIcTpee HIET peakuus. Yoemumcs B 3ToM. JKenezo Ha
BO3yxe He roput. OJHAKO 3TO CHpPaBeUIMBO TOJIBKO JUIS JKeJIe3HbIX mpeameroB. Hampumep, y
IBO3JCH IMOBEPXHOCTb COINPHUKOCHOBEHHUS C BO3JyXOM HEBEJIMKA, pEaKUUs OKUCICHHUS HJIET
CIIMIIKOM MeJUIeHHO. JKene3Hble ONMUIIKU pearupyroT ¢ KUCIOPOJOM HAMHOIO ObICTpee: Ha XOJIOo1y
paHbllle TPEeBpAIlAlOTCS B pPXKaBUMHY, a B IUIAMEHH MOTYT M 3aropeTbcs. Menpyaiiime xe
KPYIHUHKH CIIOCOOHBI BCIIBIXHYTh BOOOIIIE O€3 HarpeBaHus. Takoe »ene30 Ha3bIBaloT MUPO(OPHBIM.
Ero HeBO3MOXXHO HacTpyraTth Jake CaMbIM MEJIKMM HANWJIbHUKOM, TaK 4YTO TIOJIy4alOT €ro
XUMHUYECKHUM ITyTEeM, HallpUMep, pasjiaras coJib UIaBeJIeBON KUCIOThI—OKCcaIaT JKeyesa.

CwMmeriaiite BOJHBIE PACTBOPBI KaKOW-TMOO COJM JABYXBAJEHTHOTO JKeje3a, HarpuMep
KEJIE3HOT0 KYIIOpOoca, M IIABEJIIEBOM KHCIOTHI WM €€ pacTBOpUMOM conu. JKenTelii ocaxok
oKcajiaTa jkeje3a OTQUIBTPYHTE M 3alOJIHUTE UM MPOOMPKY He Oojiee 4eM Ha MATYH 4acTb
oOwvema. HarpeiiTe BemiecTBo B MjIaMeHH TOPENKHU, MPH 3TOM JEPKUTE MPOOUPKY TOPHU3OHTAIBHO
WIA 4YyTh HAKJIOHHO, OTBEPCTHEM BHU3 M B CTOPOHY OT ceOs. Beimensromiuecs Karid BOJBI
CHUMailTe Xryrom @QuiubTpoBaibHOW  Oymarum wiu BaTod. Korma okcamar pasnoxurcs u
NPEBPATUTCS B YEPHBINA MOPOIIOK, 3aKPOHTE MPOOUPKY U OXJIAJUTE €e.

[ToHeMHOTY M OYEHb OCTOPOYKHO BBICBHINANTE COAEPKUMOE MPOOHPKH HAa METAJUTMUECKUN
WIN acOECTOBBIH JIMCT: MOPOLIOK Oy/IeT BCIBIXUBATh IPKUMHU UCKpaMu. OcOOeHHO 3(PPEKTEeH OMbIT
B 3aTEMHEHHOM IMMOMEILIEHUH.

Baxnoe npeaynpexaeHue: mupoopHOe Kele30 Hellb3s XPaHUTh, 3TO MOXKET HMPUBECTH K
noxkapy! [lo okoHUaHUM OmbITa MOPOIIOK 00s3aTENILHO MPOKAJIUTE Ha BO3AyXe WM oOpaboTaiite
KHCJIOTOM, YTOOBI HE OCTAIOCh HECTOPEBIIMX YACTUL] — OHH MOTYT CaMOBOCIIJIAMEHUTHCS.

[anee uccnenyeM, Kak BIHMSET pa3Mep MOBEPXHOCTH TBEPJOrO BEIIECTBA HA CKOPOCTb €ro
peakuuu ¢ KHUAKOCThIO0. BO3pMUTE /1Ba OJMHAKOBBIX KyCcOYKa Meja M OJMH M3 HHUX pa3OTpUTE B
noporok. [Tomecture 06a obpasma B MpoOUPKH W 3ajeiTe OJUHAKOBHIMH OOBEMaMH COJISTHOU
KUCJIOTHI. MenKopa3apoOIeHHbIN Mell, Kak U CIEI0BAJIO 0KUAATh, PACTBOPUTCS ropas3io ObICTpee.
Eme omuH Kycoduek Mena TOMECTHTE B TPOOUPKY C cepHOW kucioTo. HauaBmiascst .Obuto
DHEpPrUYHasl PEeaKIMsl BCKOpPE 3aTHXAET, a 3aTEM M BOoBce mpekpamaercsa. Otuero xe? Benp cepHas
KHCJIOTa He cllabee CONISIHOM. ..

[Tpu peakiuu Mena ¢ COJITHOW KUCIIOTOH oOpasyercs xiopun kaneius CaCl, xoTopsii
JIETKO pacTBOPSETCS B BOJIE U HE MEUIAeT MPUTOKY K MOBEPXHOCTU MeJia HOBBIX MOPIUI KHCIOTHI.
[Tpu B3auMoIeiiCTBUN € CEpHOM KUCIIOTOM monyyaeTcs cynbgat kanbius CaSO,, a OH OYEHb III0XO0
pacTBoOpsieTCsl B BOJIE, OCTA€TCs Ha MOBEPXHOCTH Meja W 3akpbiBaeT ee. UToObI peakius moiia
Jlanbllle, Hal0 BPEMsI OT BPEMEHM OYMILATh MOBEPXHOCTb MeJa WM 3apaHee MpPEeBpaTUTh €ro B
MOPOIIOK. 3HAaHUE TaKUX MOJAPOOHOCTEN Mpolecca OYeHb BaKHO JIJISI XUMUYECKON TEXHOJIOTHH.

N eme onun onelt. CMenaiiTe B CTyNKE JBa TBEPABIX BEILECTBA, JAIOLIMX OKpAIIEHHBIE
MPOAYKTHI PEaKLMU: HUTPAT CBUHIIA U MOAMJ Kajus, *eJEe3HbIH KYMOpOoC M KPacCHYI0 KpPOBSHYIO
COJIb, ¥ T. I.— U Pa3oTpUTE CMeCh NECTUKOM. IlocTeneHHo, Mo Mepe pacTUpaHus, CMECh HAYHET
OKpAIlIMBaThCS, TaK KaK MOBEPXHOCTh B3aMMOJECHCTBHS BeIIECTB Bce yBenuuuBaercs. Eciaum ke



HQJIUTh Ha CMECh HEMHOI'O BOJbI, TO Cpa3y IOSIBUTCSI MHTEHCHBHAsI OKpacka — BElb B PacTBOpE
MOJIEKYJIbI TIEPEBUTAIOTCS 3HAUUTENBHO JIETYe.

M B 3aKilO4eHHE OIBITOB IO KHUHETHKE IIOCTaBUM KOJUYECTBEHHBIM HKCIEPUMEHT;
€MHCTBEHHBII MHCTPYMEHT, KOTOPBIA MOHAIOOUTCS,— 3TO CEKYHIOMEp WJIM 4Yachl C CEKyHIHOMN
CTPEJKOM.

[TpurotoBbte 0,5 1 3%-HOTrO pacTBOpa CEpHOM KUCIOTHI (JIUTh KHCIOTY B BOJy!) U CTOJIBKO
xe 12%-Horo pactBopa THocynbdara Hatpus. [lepen pactBopenuem tuocynbspata 100aBbTE B BOAY
HECKOJIbKO KarleJb HalllaThIPHOTO CIUPTA.

Ha nBe mmnmuapuyeckue CKISIHKM (CTakaHbl, CTONKH) BMecTHMOCTbio 100 mu1 HaHecuTe
MeTKu Ha ypoBHe 50; 25; 12,5 u 37,5 mu1, nocienoBaTebHO pas3ielisis BICOTY nonoJiaM. [lomMerbTe
CKJISTHKU U HaJIEUTE B HUX J0 BEPXHUX METOK (50 MJI) MPUTOTOBIIEHHBIE PACTBOPBI.

OObIyHBIN TOHKMH cTakaH BMecTUMOCThIO 200 miu 250 M1 mocTaBbTe Ha TEMHYIO Oymary u
BbIICiTE B HEro pacTtBop THOCYylb(ara, a 3areM — KHCIOTH. Cpa3y 3ameTrbTe BpeMs U
nepeMenInBaiTe cMech B TEUYEHHE OIHOW-ABYX CeKyHI. UToObl He pa3OuTh CTakaH, Jyd4lle
II0JIb30BaThCSl JIEPEBSIHHON Mano4ykoi. Kak TONBKO pacTBOp HAYHET MYTHETH, 3AIUILINUTE BpeMd,
npouieiiee ¢ Hayajna peakiuyu. OneIT y100HO MPOBOAUTE BIBOEM: OJMH CJIEIUT 3a 4YacaMu, APYrou
CJIMBAET PacTBOPBI U CUTHAIM3UPYET O IOMYTHEHUH.

BrimoiiTe cTakaH M MpPOBEAMTE ONBIT €LIe TPWXKAbI; PacTBOpP THOCYJb(aTa HaTUBalTE B
cTakaH 110 TpeTbeit (37,5), BTopoit (25) u nepsoii (12,5 mir) METOK, H0HMBasi KaXK bl pa3 BOLY 10
BepxHero JieneHns. KoanuecTBo KUCI0ThI BO BCEX OMBITAX OCTAETCS] MOCTOSTHHBIM, U 001Ul 00BeM
pearupytouiei cmecu Beeraa paseH 100 mir.

Tenepp HauepTHTe TrpaduK: Kak 3aBUCUT CKOPOCTb pEaKUUud OT KOHIEHTpAIUH
tuocynbdata. KoHuIeHTpanuio yqoOHO BBIpa3uTh B NPOM3BOJBHBIX eauHunax: 1, 2, 3 u 4.
OTtnoxwure ux Ha ocu abcruce. Ho kak moicyuraTh CKOpOCTh peakiun?

To4HO 3TO caenaTh HeNb3s XOTS Obl IOTOMY, YTO MOMEHT OMYTHEHHSI MBI OIIpEJIeNsieM Ha
ri1a3, B M3BECTHOM Mepe cyObekTHBHO. K TOMy ’k€ NMOMYyTHEHHE I0Ka3bIBae€T TOJIBKO, YTO
MENbYANIINE YaCTUIBl CEPBI, KOTOPBIE BBIAEIAIOTCS B XOJI€ pEaKLUH, JOCTUIIIM TaKOro pasmepa,
YTO HUX MOXHO 3aMeTuTh. M Bce ke, 3a HEMMEHHMEM Jy4Illero, MpUMeM Hayallo TOMYTHEHHUS 3a
OKOHYaHHUE peakIMu (YTO, KCTaTH, He OYEHb JaleKo OT UCTUHBI). ClienaeM emie OJHO JOMyIIEeHHE:
CKOPOCTh PEaKIMM OOpaTHO MPONOPLHMOHAIBHA €€ MpoJoukuTeabHocTu. Ecnu peaknus ma 10
CEeKYyH]I, TO OyZeM CUUTaTh, YTO CKOpPOCTh paBHa 0,1. OTIIOXHUTE CKOPOCTHU HA OCH OpJMHAT.

UYetblpe omblTa Jaly 4YEThIpe TOUYKH, MATasi — Hayalo KoopAuHaT. Bce maATh Touek
pacnosoXkaTcsi IpUMEPHO Ha OAHOM NpsiMOM. Ee ypaBHEHUE 3anuchIBaeTCs Tak:

v=%k [NaszO3]

IJle V — 3TO CKOPOCTh PEaKIMU, KBaJpaTHble CKOOKU - MPUHATOE B XMMUYECKOH KHMHETHKE
0003HaYeHNE KOHIEHTPAIUH, a kK — KOHCTaHTa CKOPOCTH, KOTOPYIO JIETKO HAWTH U3 rpaduka.

Ho cxopocTh peakuuy J0JKHA 3aBUCETh U OT KOHLIEHTPALMU CEPHOW KHUCIOTHI. OCTaBIIss
KOJIMYECTBO THOCY/Ib(aTa HEU3MEHHBIM U pa30aBiisisi CEPHYIO KHCIIOTY, POBEPhTE, KaK U3MEHSIETCS
CKOpPOCTh peakunu. Kak HU cTpaHHO, OHA HE MeHseTCs!

Takue cimyyan He peaKoCTh. B HalieMm ombiTe HIET CIOKHAs peaklius, U ee MPOoIyKT—cepa
BBIJICJIAETCS] HE cpa3y IPU HEMOCPEICTBEHHBIX CTOJIKHOBEHHMSX MOJIEKYN THOCYIb(aTa U KUCIOTHI.
U BoOOGI111€E peakiuii, rae NpoayKThl MOMy4YaloTCs cpa3y, HE TaK YK MHOTO.

B cnoxHBIX IOCIENOBATENbHBIX PEAKIMAX KaKasg-TO CTaAus NPOTEKAET MENJICHHEE
ocTajbHbIX. B Hamem ciaydae — mocneassis, B KOTOpoi u obpasyetcst cepa. IMeHHO ee CKOpOCTh
MBI, IO CYTH JI€Na, U U3MEPSUIN.

NCKYCCTBEHHOE BOJIOKHO

B nocnennue necatuieTus XMMUYECKHE BOJIOKHA OyKBajbHO 3aBoeBasd Mup. M xoTs mo-
MIPEKHEMY CEIOT XJIONMOK M JIeH, Pa3BOJAT OBEIl M KO3,—JaXe K TPaJUIUOHHBIM HaTypaJbHbIM
BOJIOKHAM JT0OABJISIOT UCKYCCTBEHHBbIE M CUHTETHYECKHE JUISl MPUIAHUS MPOYHOCTH, HAPSIHOCTH,
HECMHUHAEMOCTH M JIPYTHX MOJIe3HbIX CBOMCTB. HakoHen, 17151 5KOHOMUH HAaTypalbHBIX BOJOKOH...

[TpUroToBUTH CaMOCTOSTENBHO CaMbIE PACIIPOCTPAHEHHBIE HBIHE XMMUYECKHE BOJIOKHA —
nojiMaMyiHble (TUIMa KampoHa) U nonud(dupHble (THMA JlaBcaHa) OyAeT, MOKajdyd, CIO0XKHOBATo.



OcTaHoBMM CBOH BBIOOp HAa MEIHO-aMMHAYHOM BOJIOKHE. OTO OJHO M3 CaMbIX IE€PBBIX
HCKYCCTBEHHBIX BOJIOKOH, CHIPHEM JUISI HETO CIY>KHUT LEJUTI003a, HAalIPUMEp, U3 ONMWIOK U JAPYTUX
OTXOJIOB JIECHOW NPOMBIIUIEHHOCTH. MenHoaMMuauyHOE BOJIOKHO NPUMEHSIOT M ceddac — B
KOBPOTKAUeCTBE, HAa TPUKOTAXKHBIX (abpukax, HO Topa3fo peke, 4YeM paHblle, MOTOMY 4YTO
MOSBUJIMCH OoJiee MPOUYHBIE U JielIeBble BOJOKHA. OIHAKO Il CAMOCTOATENBHOTO SKCIIEPUMEHTA
ynobHee 00beKTa, oXKalyil, He HalUTH.

HckyccTBeHHbIE BOJIOKHA (DOPMYIOT M3 BSI3KMX NPSAAMIBHBIX PACTBOPOB, MPOJABIMBAS MX
CKBO3b Y3KHE OTBepcTHs — (Quibepbl. [Ipu 3TOM pacTBOpeHHas! KieTyaTKa BbIIEISETCS B BUAEC
HUTeW. B Hamem ciyyae OCHOBY pacTBOpa COCTaBJISET COEAMHEHUE MEAM C aMMHUAKOM, UMEIOIIEe
obmyro dopmyny [Cu(NH;),)(OH),. UtoObl TPHUTOTOBUTH TaKOW pacTBOpP, MPEXKIE BCETO
3amacutech ocHOBHBIM kapOonatom menu Cu(OH),CO;. Ecnu HeT roToBo#l conu, MPUTrOTOBBTE €€
MPOCTEHIINM CIIOCOOOM — CIIeHTe BOJHBIE PACTBOPHI MEAHOIO KYNOpoca U KalbLIMHUPOBAHHOMN
(ctupanbHOit) cobl, MPOPUIBTPYHTE OCAIOK U BBICYIIUTE €TO.

B cxnsHKy c y3kum TopibinikoM Hanente 20 mi 25%-HOro pacTBopa aMMmmuaka (JTydrine
JienaTh 3TO MO/ TATOM WM Ha CBEXKEM BO3/AyXe) M J100aBbTe 2 I' OCHOBHOTO KapOoHaTa M.
3aKkphIB CKJISIHKY PE3MHOBOM TMPOOKOHM, B30OJTAaWTE CMECh, YTOOBI MOJYYHJIACH TEMHO-CHHSIS
OJIHOPOJHAA KUJKOCTb. JTO METHOAMMMAYHBIA PAaCTBOP. Y HEro €CTh OUYEHb BaJKHOE CBOWCTBO: OH
CIOCOOEH PacTBOPSTH MEITIONO03Y (KJIETUATKY).

K nByM HeOosIbIIMM CKIISTHKaM MOAOEpUTE Pe3WHOBBIE MPOOKU U pasjieiTe B 3TU CKISTHKH
TEMHO-CHHUH pacTBOp. B 01Hy Opocaiite MaleHbKUMHU KyCOUYKaMH alTeuHYI0 XJIOMYaTOOyMaKHYIO
BaTy; OpOCUB OYepeJHYIO MOPLHUIO BaThl, 3aKPOMTE CKISHKY MPOOKOHM M B30OJNTAlTE CONEPIKUMOE.
Bo BTOpOI1 CKIIIHKE TOYHO TaK K€, MaJIEHbKUMH KyCOYKaMH, pacCTBOPUTE OEIyI0 MPOMOKATEIbHYIO
win GUWIbTpoBaJIbHYt0 Oymary. M B TOM M B Jpyrom ciy4yae JOJDKHBI MOJYYHUTHCS BSI3KHE
pacTBOpbl, IO TYCTOTE€ HalMOMHHAWIIKWE cupor. W3 HUX MOXKHO BBIACIUTh KIETYATKY,
COCTABJIAIOLIYI0O OCHOBY BOJIOKHA. YTOOBI yIOCTOBEpUTHCS B JTOM, HajJeWTe B CTakaH
pa30aBIeHHBIN YKCYC W MO KaIUIAM TMPUOABISHTE JIOO00M M3 MPSAUIBHBIX PACTBOPOB. XJIOMBS
KJIETYATKH BBIIAAYT B OCAJOK.

OaHAaKO U3 XJIONBEB NPSDKY HE MPUTOTOBUTH. Kak e MmoyduTs U3 pactBopa HUTH? Tak ke,
KaKk Ha 3aBOJIe — IPOJAABIIMBAs PacTBOpP 4YEpE3 y3KOE OTBEPCTHE, NPHUYEM B PacTBOpP CEPHOU
KHUCJIOTHI — B HeM (uKkcupyercs popma HUTH.

Y1oOBl MOCMOTPETH, KaK 3TO MPOUCXOAUT, MOCTaBbTE TaKOW OMBIT: B cTakaH ¢ 10%-HbIM
pacTBOpPOM CEpHOW KHUCIOTHI KamaTe W3 MNUNETKM MEIHOAMMHAYHBIM pacTBOpP BaThl WU
npoMokartenbHo Oymaru. Yactb pacTBopa OyneT OmycKaThCsl Ha JHO, OCTaBisAs 3a coOOi
onectsmyro HUTh. [lompoOyiiTe yXBaTUTh 3Ty HUTh MUHIETOM U OCTOPOXHO BBITSAHYTH €€ U3
CTakaHa. JTO M €CTh HACTOSIIEE MEAHOAMMHUAYHOE BOJIOKHO. [IpaBna, HUTh MOTy4YHSIachk HE OYEHb
poBHO#. Ho »TO monpaBumo. TosIbKO CTaBUTH OMBIT HAJIO BABOEM: OJMH OyneT popMoBaTh HUTh, a
JIpYroi U3BJIEKATh €€ U3 pacTBOPA.

Wrmy oT MEIUIMHCKOTO LINPHULIA BCTaBbTE MO0 BO3MOXKHOCTH IJIOTHEE B PE3MHOBYIO TPYOKY
C TOJICTBIMH CT€HKaMu. B TpyOKky HanelTe NpsaAWIbHBIN pacTBOp, 3aKpolTe ee NpOoOKOH u
MOTPY3UTE WUINIy B BAaHHOYKY HWJIM KIOBETY C pPacTBOPOM CEpHOI KHCIOTHL. Bamn ToBapwui qoikeH
CTOSITh C MMHIIETOM HAaroToBe: Bbl Oy/ieTe CKMMATh IMOCTENEHHO TPYOKY, @ OH MOAXBATHT MUHIIETOM
00pa30BaBUIYIOCS HUTh U MPOTSIHET €€ Yepe3 PacTBOP, HAIMUTHII B BAaHHOUKY.

; Takon OIIBIT nocie
HEOONbIION TPEHUPOBKH OOBIYHO
ynaercs xopomo. [l ynoGcTsa
nonpooyiTe HaMaThIBaTh
IIOJlyYEHHYIO HUTh Ha KaTylIKy.
BmecTo pe3snHOBON TpyOKH MOXKHO
B3ATh OOJBIION IINPHIl UM CTapbIi
BEJIOCHUIIETHBIN HacoC.

W BuUCKO3HOE, U alEeTaTHOE
BOJIOKHO TMOJy4alOT NPUMEPHO TakK




e, TONBKO OepyT Ipyrue pacTBOPHUTENIH [UIsi KIeT4aTKU. Bo Bcex cCiydasx ee MOJIEKYIIbI
pacroJiararoTcsi TakuM 00pazoM, 9To 00pa3yercss OpUECHTUPOBAHHASI HUTh.

W3 HUTH, BaMH TOJY4Y€HHOH, HE COTKaTh, HaBepHOEe, U MIaTouka. Ho MBI K 3TOMYy U HE
CTPEMHIIUCE. IT10T pasacsli KHUI'd Ha3bIBA€TCA, KaK Bbl ITOMHUTC, «CBouMHu rjiazamMm», a Bbl U
BIIPSIMb YBUJIETTM COOCTBEHHBIMHU TJIa3aMH, KaK W3 HEB3payHOU Oymaru, pacTBOPEHHON B TEMHO-
cuHel KHUJAKOCTH, TTOJTYUHIIACh KpaCuBas MICJIIKOBAsA HUThD.

XUMUUYECKUN CTOPOX
Bepxnsia Membpana Bor u mocnennuii OnbIT B HalIeH
3 kaure. OH, HaBepHOE, HECKOJIBKO
'—} 3 CIIOKHEE MPEAbIAYIIUX, [TOTOMY YTO IJIs
03-05 MM / NG HETO TpUIETCS CaMOCTOSITEIHLHO
/ - W3TOTOBUTH HEOONBIION mpubop. Mur
Ha3BaJll €ro XHMMHUYECKUM CTOPOXKEM, a
SAEKTPOANT . Oojee  CTporoe €ro Ha3BaHHME  —
' >3 7 : fai;agm?%&:le XEMOTPOHHBIM JaT4MK. XEMOTPOHHKA —
/ KTPed HOBas OTpacilb HayKH, OHAa BO3HUKJIA Ha
Pa-3un Hrraa NEMsPaHa' CTBIKE DJIEKTPOHUKHM M XMMHHU. B orinmune

OT JIEKTPOHUKH OHA U3Yy4aeT MPOLECCHl B
JKUAKOCTH, TIJI€ TEPENBUraloTCs MOHBL. Tak Kak MOHBI HAaMHOTO TSDKENEE JIJIEKTPOHOB, TO
XEMOTPOHHBIE Tpolecchl UAyT MemiieHHee. Ho nmaneko He Bcerga OBICTpojAEWCTBHE — caMoe
rJ1aBHOE. XEMOTPOHHBIE YCTPOWCTBA OYEHb HAAEKHBI, MM YK€ ceHdac HaxoIsIT MHOIO
IIPUMEHEHU .

Pa3zymeercs, HacTosIMe XEMOTPOHHbIE PUOOPHI CIOKHBL. Y Bce e Bbl MOXKETE ClIeNaTh
MoOJieJb OJIHOTO TaKOro ycTpoiicTBa — naTuuka. [Ipexknae Bcero, Jit0OOMBITHO MOCMOTPETh, Kak
paboTaroT XeMOTpOHBI. A B00aBOK 3TOT JIaTYUK HABEPHSKA COCIYKUT BaM J10OPYIO CIIyKOy.

CHayasia M3roTOBbTE IMJIMHAPUYECKUI Kopmyc. Jlydiie Bcero Obl10 Obl BBITOUUTH €0 U3
OpICTEKJIa Ha TOKaPHOM CTaHKE, HO ATO HEe 0053aTeNIbHO; KOPIIYC MOKHO U CKJIEUTh U3 OTACIbHBIX
IUTACTUHOK OPrCTEeKya, B 3TOM ciydae OH OyJeT MpsAsMoyroibHbIM. [IpuMepHbIil quamMeTp Kpyrioro
koprmyca—40 MM, a Beicota okoyi0 20 MM. C TOpLOB LMIMHIpPA HAAO BBITOUUTH JBE IOJIOCTH
r1yOuHON okoio 5 MM u auamerpoM 30 MM, Tak 4TOOBI MEXIYy HUMH OCTalach TOJCTOCTEHHAas
nepeMbluka. HemocpeACTBEHHO TOJ MNEpPEMBIYKON IPOCBEPIUTE TOPU3OHTAIBHO OTBEPCTHE
JUaMeTpoM 2—3 MM Uil 3QJIMBKH JJIEKTPOJIUTAa U TNOAOEpUTE K STOMY OTBEPCTHUIO IJIOTHYIO
npoOKy. 3aTeM C MPOTUBOIOJIOKHONW CTOPOHBI KOPITyca MPOCBEPIUTE OAHO MOJ APYTMM elle TPH
OTBEPCTHUS JJIi DJIEKTPOJOB AMAMETPOM 4YyTh Ooibiie MuuMMerpa. LleHTpanbHBI 31€eKTpoa
JOJIKEH HaXOJUThCS B IIEPEMBIUKE, BEPXHUN U HUJKHUN — B COOTBETCTBYIOLIUX MOJIOCTSIX.

B kauecTBe 351€KTpO/I0B BO3bMUTE TOJICThIE IpUenu A HaHTOBBIX KapaHpauieil. Te mecra,
rie rpudenu BBIXOAAT U3 KOpIyca, HA/lO 3arepMeTHU3UpoBaTh KakuUM-IuOo0 kieem. Kornma kieit
BBICOXHET, B IE€PEMbIYKE MPOCBEPIUTE BEPTHKAIBHO OYEHb TOHKOE CKBO3HOE OTBEpCTHE
nuaMmerpom He Oonee 0,5 mm. BpiOupas 1y Hero MecTo, MMeiTe B BHIY, UYTO 3TO OTBEPCTHE
00s13aTeIHHO JIOJDKHO TIPOUTH Yepe3 CPETHUN TPUQETh-ITEKTPOI.

[Tpubop yxe moutu roToB. OCTaNOCh JIUIIb TPUKIEUTh K HEMY CBEPXY U CHU3Y MO TOHKOU
MeMOpaHe M3 TOTO &€ Oprerekia, Tojbko HeOosbmoi Tommuusl (0,3— 0,5 mm). [loka npukieiite
TOJIbKO HM)KHIOIO MEMOpaHy.

Teneps 00 snmektponute. B monoBuHe cTtakana Boabl pactBopute 20—30 r noguaa kamus, a
3areM, cllerka MOJOrpeB pacTBOp, Ao00aBbTe okoiio 1 r Homa. Yepe3 GokoBoe, Ooiee IMIMPOKOE
OTBEpPCTHE 3aJI€UTe ITOT AIEKTPOJIUT BHYTPh AATYMKA, B HUKHIOIO MOJIOCTb, CIENS 32 T€M, YTOObI
HE OCTaJOCh BO3AYIIHBIX ITy3bIPbKOB. Jlerue BCEro NpOBECTH 3Ty ONEpALMI0 MEIUIIMHCKUM
mmpuneM. Korna 3anoiaHurcs 1 BepXHAs MOJI0CTh, MPUKIEHTE BTOPYIO MEMOpaHy M OKOHYATENbHO
3arepMeTU3NPYUTE KOPILYC, JJIsl YErO BCTaBBTE BO BIIYCKHOE OTBEPCTHE 3apaHEe MPUTOTOBICHHYIO
MpOOKY U THIATEIBHO 3aJIelTe ee KIIeeM.

XeMOTpOHHBIH 1aTuuK OyAeT paboTaTh OT OaTapeiku st KapMaHHOTO GoHapuka. Bepxuuii
U HIWKHUN DJEKTPOAbl, HAXOIALIMECS B IOJOCTHU, COEAUHHUTE C TMOJIOKHUTEIbHBIM MOJII0COM



Oatapeiiku, CpelHUIi—C OTpUIATeNIbHBIM. B Ienb JXKenaTeslbHO BKIIOYUTH PEOCTaT, a TaKxkKe
BOJITMETP U MUKpPOAMIIEPMETP, KOTOPBIE, KaK Bbl YK€ 3HAETE, MO)KHO 3aMEHUTH TECTEPOM.

C nomomuipto peocrata (WM CONPOTUBIICHUI) YCTaHOBUTE HarnpspbkeHue npumepHo 0,8—0,9
B. MukpoammiepmeTp, BKIIOYEHHBI B I€Nb LIEHTPAJIBHOTO 3JIEKTpoAa, mokaxeT Tok 200—300
MKA. OcTaBbTe LIENb 3aMKHYTOM 4acoB Ha JAeCIAThb-NATHAANATh. TOK mocTteneHHo noHu3ures ao 10
—20 MKA, uyTo U Tpebyercs. Tenepps AaTYUK FOTOB K paboTe.

[TpoBepuTh, Kak OH JEHCTBYET, MPOIIE BCEro Tak: MOJYHTe Ha OAHY W3 MEMOpaH WM
KOCHHUTECh €€ OCTPHEM HWIrOJIKH. B TO K€ MIHOBEHHME CTpelKa MHKPOAaMIIepMETpa  pe3KO
OTKJIOHUTCSI BHpaBo. [l rna3za ABMKEHHE MeMOpaHbl HE3aMETHO, HO JAaT4YMK Ha HEro cpasy
OTpearupoBail.

[Tosicaum, noyemy Tak nmpoucxout. Cuina TOKa 3aBUCUT OT TOTO, CKOJIBKO MOAA HAXOAUTCS
BO3JIE OTPULATEIBHOIO 3JeKTpoaa—kKaroaa. llox nmelicTBMeM NMOCTOSHHOIO TOKAa MOJ HAa KaToJe
BOCCTaHaBIIMBACTCS, IPUHUMAs SJIEKTPOHBI, a Ha aHOJe OH BHOBb 0o0Opa3yercs u3 MOoHOB. [loaTomy
HMoJl Kak Obl NOCTENEHHO MepeKkayuBaeTcss OT Karojna K aHony. Ilocnme 3apsaku naTdyMka TOK
IIOHEMHOTY IAJA€T, IOTOMY YTO y OTPHULIATENBHOIO 3JIEKTPOAA OCTaeTCs Bce MeHbIle noaa. Ho kak
TOJIKO BBl UyThb-UyTh, JJaXKe CIa0bIM MPUKOCHOBEHHEM, CIIBUHYJIM MeMOpaHy, K KaToay MOCTyHaeT
JIOTIOJTHUTENbHASA, MTyCTh U OYeHb HEOOJbIIasi, MOPLUUS MOJEKYJ MOJa; JaTYNK MTHOBEHHO Ha 3TO
pearupyer: TOK BO3PacTaeT.

Takue XeMOTpOHHbIE MPUOOPHI Ha PEIKOCTh YyBCTBUTENBHBI; TIIATEILHO H3TOTOBJICHHBIE,
OHM MOTYT MHOTIJIa OTpearupoBaTh OYKBaJIbHO Ha CUMTAHHbBIE MOJEKYJbl. VX 4yBCTBUTENBHOCTH
UCTIONB3YIOT Ha TpPaKkTUKE — KOIAa CUTHal cinad W JPYyrUMH  CIIOCOOaMU  €ro TpYyJIHO
3apeructpupoBaTh. [10100HbIE XEMOTPOHHBIE YCTPOMCTBA MPUMEHSIOT, HAIPUMEDP, B METUIIUHCKUX
MCCJIEJOBAHMSX, B TEXHUKE—UISI ITOICUETa MEJIKUX JeTalel, IBMKYIINXCS Ha KOHBEMepe.

A Henb3s M Kak-HUOYAb MCIIOJIb30BAaTh TakoM MaT4yuWk goma win B mikoje? KoneuHo,
MoHO. [Touemy OBl HE IPEBPATUTH €r0 B MPUOOP, KOTOPBINA OYyJeT MpeaynpexaaTh Bac O MPUXOe
rocta? Jlyig 3TOro JaT4MK AOCTATOYHO IMOCTABUTH B JABEPAX KBAPTHPHI, U OH OTKIMKHETCS, KaK
TOJIBKO TOCTh IOTPOHETCS 10 JIBEPH.

Ho, noHsATHO, OJMH Takoi AaT4YMK, caM 1o cede, AJs STOH 1eNi He CIUIIKOM YAO0OEeH: HaJo
BCE BpeMsl CMOTPETh HA MUKpPOAMIIEPMETP M JKIaTh, MOKA OTKJIOHUTCA €ro crpenka. OIHaKo K
JATYUKY MOYKHO NPUCHOCOOUTH CHUCTEMY CUTHAJIU3allMUd — 3BOHOK HWJIM 3JIEKTPUYECKYIO JIaMITy.
Kak 3710 crenate — npuaymaiTe caMi MM TOCOBETYHTECH C yunuTeseM (U3UKH.

Mexnay npounM, TaKOW XEMOTPOHHBIM «CTOPOX» YHAETCS HCIIOJIB30BaTh JUISI OXPAHbI
Ba)XXHBIX 00BEKTOB, HanpuMep 6aHkoB. KOHEUHO, B 3TOM cilydae JaT4yMK OTHIOJb HE TOCTENPUUMEH
— OH IIpeayIpexkaaeT 00 OacCHOCTH.

Bot u Bce. [Tocneansis crpanuna JounTaHa, OCIE€IHUI ONBIT TOCTABIIEH.

Ho, cobGctBenHno, mouemy mocineaHuii? Mpl BOBCE HE pacCCUMTHIBAIM J1aThb BaM
MCYEPIBIBAIOIIEE PYKOBOJACTBE IO JOCTYIHBIM XMUMHUYECKHM JKCIEPHUMEHTaM, U O4YEHb MHOIOE
0CTajoCh 3a npeaenamu 3Toil KHUru. CyliecTByeT Tak MHOTO XMMHUYECKHX OMBITOB, YTO BPSA JIU
UX MOXKHO coOpaTh B OJJHOM KHUTE, Jja’ke ropaso Oosblieid, ueM 3Ta. Y Bbl, HECOMHEHHO, CyMeeTe
HalTH ONMMCAHMS STUX OMBITOB B KypHAJIaX, B MOMYJISIPHBIX KHUTaX, B y4eOHUKAX, B MOCOOUSIX IO
nabopaTtopHbiM paboraM. KoHewyHo, eciM BaM NMOHPAaBUIIOCH CTaBUTh XUMHUYECKUE SKCIIEPHMEHTHI,
Ha 4TO MBI OT AYIIH HaJeeMCsl.

A emie Bbl MOJKETE NMPUAYMBIBaTh ONBITBI CAMOCTOSITENIBHO. B Hauane KHUTM MBI Bac OT
3TOr0 OTrOBapHBalid, HO TOT/a y Bac He ObUIO HAaBBIKOB M IPAKTUKH; TEMEpPh K€ BBl OCBOMIU
MHOTHE TEXHHYECKHE IpHEMbl M TO3HAKOMHIUCH C Oe30macHbIMM criocobamu pabotel. Bce
MpeIyNpexIeHUss—O OECIeIbHOM CIMBaHUM PEAKTHBOB, O YPE3MEPHO OOJBIIUX KOJIHMYECTBAX
pearupyomux BEIIeCTB U O MPOYMX OIIMOKAaX HAYMHAIOUIMX XMMHUKOB — oOcTaroTcs B cuie. U
camMo€ TJIaBHOE: Ha/J0 YETKO MPEJCTaBIATh ceOe, KaK MJET peakius, YTO U MpPU KaKUX YCIOBUSIX
noJlyyaeTcsi B pesynbrare. Jlyig 3TOro mpekae BCEro Haao MO3HAKOMUThCA ¢ Teopuel. Ilo
HIKOJILHOMY JIM y4eOHMKY, 10 00Jiee Cepbe3HOMY PYKOBOJICTBY, MO YpHAJIbHOH cTaThe. A erie
Jy4llle IOCOBETOBATHCS CO 3HAIOLIUM YEJIOBEKOM — C YYMTEIEM XHMHUH, C PYKOBOAMUTEIEM
XUMHUYECKOT0 KpyxKa, M TOJIbKO MOTOM aKKypaTHO M HE TOPOISICh CTaBUTH OTIBIT.



bynem cumrtath, 4TO BCS dTa KHUTa — HE COOPHUK HACTABIEHUN NJS HAYHMHAIOIIMX
XUMUKOB, a TIPEIUCIOBUE K OyAyIIeil caMOoCTOsITeNIbHON padoTte. Y ecii 3TH OMBITHI XOTh B KaKOM-
TO Mepe TMOMOTYT BaM YTBEPIUTHCS B PEIICHUHM MOCBSATUTH CEOsl XMMHH, TO, 3HAYHUT, BCE, KTO
TOTOBWJI ATy KHUTY, CTApaJIUCh HE 3pH,
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