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B. B. PiomuH. «XWMMYECKUE OIBIThD»

BBenenne

XOTs KHWTa He TIpecieyeT yueOHbIX Iiejiell, Bce ke s Aymalo, YTO HEe3HAKOMBIA C XUMHUEH
BBIHECET U3 Hee HavyaJIbHbIe TIOHSTHS 00 9TOW HayKe; 3HAKOMBIH ke HalIeT B Hell yKa3aHWs Ha To,
KaK MCIOJIb30BaTh CBOW TIO3HAHMS JIJIsI IOCTAHOBKH OIBITOB B OoJiee 3¢hdekTHoM BHe. Hacrosmas
KHIKKA UIMEET B BULY UMTATENeH, yMEIOIIUX COOMI0IATh OCTOPOKHOCTD B OOPAIIEHUH C HEKOTOPBIMHU
He BroJiHe Oe30MacHpIMHE BeecTBaMu. Kak crieryet oOpararbesi ¢ HUMH, YTOOBI He TIOBPEIUTH ceOe
Y JPYTUM, YKa3aHO B 0COOOM JIOTIOIHEHUH B KOHIIE HACTOSIIIEN KHUTY; YUTATEITh, 1aXKe COBEPIIEHHO
HE3HAKOMBIN C XUMHUECKMMU MaHUTTYJISAIUSAME, HAHIET TaM HEOOXOAMMBbIE YKa3aHHs K WX BBITION-
HEHHUIO.

Baaoumup Baaoumuposuu Promun
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Y10 TaKoe XuMHSA
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OnyuH u3 repoes (ppaHiy3ckoro nucaresnss Monbepa BCIO )KU3Hb HE 3HAJI, YTO OH TOBOPUT. ..
MPO30H.

MHorue, BIIpoYeM, U ceifuac 3TOro He 3HAIOT, KakK He 3HAIOT U TOrO, YTO BCIO KHM3Hb UMEIOT
JIENI0 C XUMHEN.

«Kak ke, — CKaXyT OHH, — MBI JIa)Ke HEe 3HAaeM, YTO TaKOE XUMHU!»

W monbepoBCKuii repoil He 3Hall, YTO TaKOe Mpo3a, — MOTOMY-TO U He MO03PeBaJl, YTO OH €10
roBoput. KTo 3HaKOM ¢ XMMUel, Halllero yTBEepkKIEHUs OIIPOBEPraTh He CTaHET.

XUMHS — 3TO HayKa O COCTaBe BELECTB M U3MEHEHWU MX BHYTPEHHEro crpoeHusi. BemecTs,
a He Bellen.

Bems MoxeT OBITh CIIOKHOH 1O CBOEMY YCTPOWMCTBY M IMPOCTOH IO COCTaBy M — Ha0OOPOT:
C BUJY KpaiiHe MPOCTOH, a IO COCTaBy HEOOBIYAHO CIIOKHOMA.

JIBepHoIi 3aMOK — Betb. CoOpaH OH U3 MHOTHX OTIEJIBHBIX YacTel, XUTPO MPHIKEHHBIX APYT
K JIPYTY; HO BCE 3TU YaCTH U BECh 3aMOK B LIEJIOM CAEJIaHbl U3 OJHOTO BEIIECTBa — U3 kene3a. CloxHas
Belllb 110 YCTPOICTBY, a [0 COCTaBY BELIECTBA — MPOCTasl.

Bort kak OyzTo coBcem mpocTasi Belllb — MOJIeHO IpoB. MekIy TeM, 0 COCTaBy BEIECTB, B HEM
3aKJIIOYAIOIINXCS, — OJHA U3 CAaMbIX CJIOKHBIX B MUpE.

XUMHS U 3aHUMAETCSl HE CaMbIMU BEIlaMM, & TEMH BELECTBAMU, U3 KOTOPBIX COCTOSAT Bellly,
MUHEpPAJIbl, pACTUTEJIbHBIE U KMBOTHBIE OPraHU3Mbl. DTH BEILIECTBA MOTYT ObITh XUMUYECKHU-CIIOK-
HBIMHU, pa3jlara€MbIMU Ha MPOCThIE, 1 XUMUYECKU HE pasjiaraéMbIMU (XMMUYECKUMH JIEMEHTAMHU).
Bce razoo0pasHsle, )KMIKKE U TBEP/IbIE BEILECTBA, XOTS U KaXKyTCs CIUIOIIHBIMU, COCTOAT U3 OT/EIb-
HBIX YacTHIl (MOJIeKy:1). MosieKyJibl TOCTPOeHbl U3 aTOMOB. MOJIEKYJIbl XUMUYECKUX IEMEHTOB — U3
O/IMHAKOBBIX aTOMOB, A CJIOXKHBIX BEILECTB — U3 Pa3HbIX. XMUMHUS U3y4yaeT CTPOEHUE MOJIEKYII, Iiepe-
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B. B. PiomuH. «XWMMYECKUE OIBIThD»

IPYHNIIMPOBKY B HUX aTOMOB IIpHU XUMHWYCCKUX PECAKIUAX (B3ElI/IMOII€I>iCTBHI/I BCH.[GCTB) n ABJICHUA,
COMPOBOK/IAIOIIUE ITY MEePerpyIIIpPOBKY.

«BermecTBo», MaTepusi 00pa3yeT Bce OT/eNbHBIE BEIIECTBA, BECh OKPYKAIOIIUIA HAC MUp. 3Has
9TO, TPYAHO OTpHUIATh, YTO MbI, U HE 6yﬂy‘ll/l XUMUKaMH, HO BCIO )KU3Hb UMESA NEJI0 C pa3/IMYHbIMU
BEIllaMH, a, CJIeJOBATENILHO, U C BEIIECTBAMU, U3 KOTOPBIX OHHM COCTOSIT, TEM CaMbIM BOJIEH-HEBOJIEH
MMEEM JIeJI0 U C XUMUEH.

Bcrasim yTpom, Bb IOIONIIN K YMBIBAJIBHUKY U B3SUTM B PYKH KYCOK MblIa. BOT BH yxke nme-
eTe JIeJI0 ¢ XMMHEeW, B BUJIE OJHOTO M3 €€ MPOAYKTOB, M C XUMHUYECKUM ITPOIIECCOM — JIECTBUEM
MbLJIa Ha KOKY.

Bbl 3a:K17TM CBEUY UJTH JIAMITY, 3aTOIWJIM TIeUb, HAKOHETI, POCTO 3aKyPUJIM TTAITUPOCY, — OMATh-
TaKW, He OTAaBas ceOe oT4eTa, Bbl BOCIIPOU3BENN PSIJl XUMUYECKUX SIBJICHUH, M IIPUTOM HACTOJIBKO
WHTEPECHBIX, YTO MHE ellle IPUAETCS C BaMHU ITOTOBOPUTH O HUX MOAPOOHO.

A CKOJIBKO JIIOAEH 3aHATO XMMHEN, 4TOOBI JOCTABUTh HAM BCE HEOOXOIMMOE ISl )KU3HU !

BcraBast yrpom, BbI oiesich 1 00yiich. Onesk/ia, To eCTh Ipsika U TKaHb, M3 KOTOPOM OHa cJie-
JlaHa, XMMHYECKU TI0OeJIeHbl ¥ OKpaIlleHbl, Koka OOTHHOK BhIIyOJIeHa M BhYepHeHa. Bee 310 Xummu-
YeCKHe MPOIIECChI, KaK U MPeIBAPUTENILHOE N3TOTOBJICHHE HYKHBIX JIJTs1 9TOrO OCJIAIIIX U KPACSIIUX
BEILIECTB.

Kcratu: 3Haete, OTKyga mosydaercss OOJBITMHCTBO COBPEMEHHBIX Kpacok? M3 TemHO-Oypoi
KaMeHHOYTOJIbHOW cMOJTbl. COTHM pa3jIMUHBIX IPKUX, PaIyIONIUX HAIIl I1a3 KPAacoK J0OBIBAIOT U3 Hee
XMMUKH; U CBEPX TOTO, XOTsl CMOJIa TaXHEeT MPEeCKBepHO, M3 Hee ke TMOTydYaloT OHU OJIarOBOHHBIE
apoMaThJecKue BemecTBa. Ta ke cMosa AaeT psiji IEHHBIX JIEKapCTB, IOMOTAIOIINX MPU Pa3TnIHBIX
OoJe3HsX, 00e33apakrBaloIIKe BEllleCTBA U MaTepUAJIBI ISl M3TOTOBJICHUsT YOMICTBEHHBIX SIJIOB.

Kak BuguTe, XMMHsI — HayKa pa3HOCTOPOHHSIS.

OneBIIMCh U YMBIBIIIWCH, BBl CAIUTECh AT Yaid, ¥ OISTh TIEpe]] BAMH JIapbl XUMUH.

JIuctouku yaltHOTO JiepeBa He MPOCTO 3aCyIIEHBI, OHU TTPEIBAPUTEILHO TTPOBSUIEHBI, TOIBEPT -
HYTBl XUMHUYECKOMY TTPOIIeCcCy OpOKEHUSI.
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B crakan ¢ yaem BbI MOJIOKWITM KyCOK-APYrou caxapa. KTo jxe He 3HaeT, 4TO OH BBIIE/IBIBACTCS
Ha CreMaIbHbIX 3aBOJAX, C IIOMOIIBIO CIIOXKHON XMMHUYECKOW 0OpaOOTKM CBEKJIOBUYHOTO COKa?

Byska K 4aio — mpoiyKT XUMHUYECKHX MTPOIIECCOB OpOKEHUSI U TIEYEHH ST TeCTa.

OTnuB yaid, Bbl, CKa)XeM, CaIMTECh 3a CTOJI IIKCATh WA PUCOBATh — M BUIUTE, YTO U TYT XUMUS
BMeECTe C JIPyrMMHU HayKaMHu U TEXHUKOW IMPUIILIa BaM Ha TIOMOIIb, M3TOTOBUB YEPHIJIA, «XUMHUe-
CKMi1» KapaHJaIl, KpacKku 1 Oymary.

Xumusi — yauBuTenbHast Hayka! OHa Hayuwiia HAC TIO3HABAaTh COCTAB HEOECHBIX TeJ U JIAXe
OIpe/IeNIATh X BO3PACT, OHA BPy4MJIa HaM OpYXHe /il O0pbObI CO MHOTMMU OOJIE3HSIMH, OHA SIBJISI-
eTCsl OCHOBOHM U CYIIIECTBOM MHOTOYHMCJIEHHBIX IPOU3BOACTBEHHBIX IMporieccoB. biaromaps xumuu
U ee JIOCTHXKEHUSIM MBI 3yYaeM «IIOBE/ICHHE» BEIlleCTBA, YBEIMIMBAEM KOJIMUYECTBO U YJIydIllaeM
Ka4eCTBO HaIlled IPOAYKIHH.

[epBbIM Oecco3HATETHPHBIM XMMUKOM ObLT JOMCTOPUYECKHUIA JAUKAPb, KOTOPBIA 3aKer OrOHb.
BHITh MOXKET, 3TO CIYYHUIIOCh MHOTO THICSY JIET CITYCTSI TIOCJIe MOSIBJICHUS Ha 3emJie Jesioeka. Ho u
10 3TOTO BPEMEHH JIIOX JABIIIATN U MUTATNCH; 3HAYHT, U JI0 STOTO B MX OpPraHU3Max, HEBEJIOMO IS
HUX CaMHX, COBEPIIAIMCH XUMHUECKHE TIPOIIECCHI.

B Hame Bpems 6e3 xumuu 1 6e3 3HaHUs ee 000WMTHCh HeBO3MOXKHO. HeT oTpaciv yenoBeveckom
KHU3HH, KOTOpast He MMes1a Obl MPSAMON WJIM KOCBEHHOM CBSI3W C 3TOM BeJIMKOW Haykou. Koinxo3Huka
OHA YYHT, KaK ynoOpsATh 0OpabaThiBaeMyl0 MM TIOYBY, BOMHY IIOMOTaeT MopaxkaTh Bpara, Bpauy —
JIEYUTH OOJBHBIX, XYIOKHUKY — ITUCATh KAPTHHBI, HHXXEHEPY, pad0UeMy — BBITUIABIISATH METAJLIBI, ITPO-

M3BOJMTH CTEKJIO, Caxap, KepPOCHH, OyMary u THICSIUM JPYTUX MPOAYKTOB. [lake mosTy oHa MOAHOCUT
9
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YepHUJIA, YTOOBI OH MOT 3a(hUKCUPOBATh MPOLYKTHI CBOETO TBOPYECTBA, U TUIOTPA(PCKyI0 KpackKy,
YTOOBI HAIEYaTaTh CBOM CTUXHU.
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B. B. PiomuH. «XWMMYECKUE OIBIThD»

Takum 06pa3oM, 4acTO caMu 3TOTO He TIOI03peBasi, Mbl TECHO CBSI3aHBI C XUMUEH !

IMo3HakomuMcs ke ¢ Hel. Ho 3HaKOMCTBO 3TO MPOM3BEIEM HE IO CIEMaIbHOMY yUeOHHUKY
XUMUHU, a 110 3T0ﬁ KHUTIC. HOHI)ITaGMCH Ha JICTKUX, I/IHTﬁpeCHbIX OIIbITax y3HaTI) OCHOBBHI 3T0ﬁ HayKI/I.

ByzabTe 0CTOpOXHBI, IPOBO/SI OMHMCAHHBIE 3[1eCh ONMBITH. He mpoOyiiTe HUKaKuX BElIeCTB Ha
BKYC U TIIATEJIbHO MOWTE PyKH mocje padotel. He mbiTaiitech mpexaeBpeMeHHO JiesiaTh CaMOCTOS-
TeJIbHbIE UCCIeoBaHus: «UTO, MOJ, y MEHS MOTYYUTCSI, €CIIH 51 BOT B 9TY KHUIKOCTb J]a BOJIBIO TOWU ?» —
WU «a Hy-Ka PacTOJIKY B CTYIKE BOT 9TH KPUCTAJUIBI C TEM ITOPOIITKOM: YTO U3 3TOTO BHIIET?» U T. II.
BI)II';ITI/I MOXKET OYEHb IIJIOXOE OEJI0: MOXKET BBIACIUTHCS HHOBHTbIﬁ ra3, MOXKET HpOI/I30fITPI B3prB.
Cawmble HeBUHHBIE OOINEYOTPeONTeIbHbIC BEIIeCTBa, CBOOOIHO MpojiaBacMble B JIIOOOH amnTeke, B
COEIMHEHUH C APYTUMH TAKUMH K€, B OTIAEIbHOCTH O€30MacHBIMK, MOI'YT 00pa30BaTh HOBOE, KpaiHe
OIIaCHOE BEIIECTBO.
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B. B. PiomuH. «XWMMYECKUE OIBIThD»

JI10603HATETLHOCTh — KaYeCTBO MOXBAIBHOE, HO B JIAHHOM ClTy4ae MyCTh y Bac HaJl Helo mpe-
00J1a/1aeT 3HAHUE U OCTOPOXHOCTh. HeMalo Jmoziel moriaTuioch 3a HEBEKECTBO CBOUM 3/I0POBbEM U
AaKC JKU3HBIO ITPU TaKHUX OIIbITAX «Ha aBOCb». HO, KOHEYHO, 6CpHCb 3a XUMHWYCCKHUE MaHUITYJIALINN,
HEeJb3s1 ObITh ¥ YpE3MEPHO HepEeHIUTENbHBIM. [Ipr OCTOPOKHOCTY 1 aKKYpPaTHOCTH, TIPY COOIONCHUM
OCO6LIX B KaXIOM Cl1y4dae yCJIOBI/IIjI, HUKAKHEC SA0bl, HHKAKWE B3PbIBYATLIC BEIICCTBA HE OIIACHBI, €CJIN
C HUMH 0OpaIaThCsi HaJUIEKAIUM 00pa3oM.

Jlyuinie Bcero, KOHEYHO, padOTaTh COBMECTHO C TOBApHIIIAMHM, a HE B OIIMHOYKY: U Beceliee, 1
WHTepecHee, U Oe30macHee.

13
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Tpu «kuTa» XUMHHA
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Uccnenys BemecTsa, U3 KOTOPbIX COCTOUT OKPYKAIOIIUNA HAC BUAUMBIN MUP, YUYEHbIE pa3jie-
JIUJTA UIX TIO CXO/IHBIM MPU3HAKAM Ha IPYIIIHL.

I'pomagHOE GOMBIIMHCTBO STUX BEIIECTB YIAJIOCh Pa3sIoKUTh Ha OoJiee MPOCThie, HO YacTh UX
JI0 CaMOTO TOC/IEIHETO BpeMEHN HUKAK He TO[IaBasIach TAKOMY Pa3/IoKEHUI0, U UM TIPUIHCHIBAIIACH
a0COJTI0THAs JIEMEHTAPHOCTh cocTaBa. CUMTAIOCh, UTO BCE METAJLIBI M YaCTh HEMETAJUIOB SIBJISIIOTCS
TEeMU «KUPIAIaMUA MUPO3TAHUsT», U3 KOTOPHIX MOocTpoeHa BeenenHast.

Opnako, ¢ 1919 roga, Koraa OHOMY aHIJIMIICKOMY YYEHOMY YAQJIOCh JTOKa3aTh CJIOKHOCTb
COCTaBa a30Ta, Hallle TIPE/ICTaBJICHHUE O JICICHUH BEIIECTB Ha MTPOCTHIE U CIIOKHBIE 3HAUUTEIBHO U3Me-
HWIOCh.

K atomy zenienuio s errie BEpHYCh B JaJIbHEHIIIEM, a ITOKA YKaXKYy, UTO Cpef BELIECTB, 3aBEI0OMO
CJIOKHBIX, BBIIEJISIOTCS] TP TPYIIIIBI, UMEIOIIE 0CO00 BaKHOE 3HAYEHHE ISl MPUKJIAQAHON XUMUM:
KHCJIOTbI, 0OCHOBAHMS U COJIM.

Haponnas dantasus npeacrasisiia 3emMitio CTosIIeN Ha Tpex kKuTtax. Hayka naBHO ocBoOoImIIa
KHUTOB OT TOW HEMOCWJIBHOM /17151 HUX 33/1a4M U MpeJocTaBuiIa 3emiie CBOOOIHO HECTUCh B MUPOBOM
MIPOCTPAHCTBE.

«TpH KUTa XUMHM», HAIPOTUB, BCE €11Ie HECYT CBOIO CITY:KOY, MOJIePKUBAsI CTPOMHYIO CUCTEMY
Kj1accuyKalluy BEIIeCTB.

W3 KUCNOT BB, BEPOSATHO, OJIHKE BCErO 3HAKOMBI C YKCYCHOM, KOTOPOW CTOJIOBBIN YKCYC 00s1-
3aH CBOMM BKYCOM. BO3MOXHO, UTO C/IBIXaJIM M O APYTUX KUCJIOTAX MUILEBbIX BELIECTB: MOJIOYHOM,
SIOJIOYHOM, TUMOHHOM 1 11p. VI3 MUHEpaJIbHBIX KUCIOT, BEPOSITHO, 3HAETE CEPHYIO, @ MOKET ObITh elle
A30THYIO U COJISIHYIO.

PacTBOprMBbIE KHUCIIOTHI OKPAIIMBAIOT PACTBOP JIAKMYCa (PACTUTENbHOM KPAcKH, T0ObIBAEMOt
U3 HEKOTOPHIX JIMILIAEB) WM MPOMUTAHHYI0O UMM OyMakKy B KpacHbIil LBeT. Bce oHM comepxkar B
CBOEM COCTaBE JIEMEHThl HEMETAIJTMYECKOTO XapakTepa (Tak Ha3bIBaeMble METAJJIOMIBI).

Onpenensith, 4TO TAaKOE OCHOBAHMSI, TIOKa He Oyay; 51 OOBSICHIO BaM 3TO MOHSITHE HECKOJIBKO
no3xe. [Toka ynoBoIbCTBYeMCsl CBEIEHMEM, UTO JIETKO pacTBOPUMBIE B BOJE OCHOBaHUs (IIEIOUH)
MMEIOT XapaKTePHBIN «MbUIbHBIA» BKYC U OKPAIIIMBAIOT JJAKMYC B CHHHIA I[BET.

Boo0irie, Kak KUCIOTHI, TAK U LIEJI0YU MEHSIIOT [[BETa MHOTHX KPACOK, M IPUTOM HE OJIMHAKOBO.
Ota cnocoOHOCTh UX JACT HaM OOraThlii MaTepual Isl IPOJesIbIBaHUS OU4eHb 3(P(PEKTHBIX OMBITOB —
XUMHYECKUX (POKYCOB.
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Ipu coeHEHNH KUCIIOT C OCHOBAHUSIMU 00pa3yloTcs CON. XapaKTepPHbIM IPUMEPOM IOCIe -
HUX Oy/IeT XOpOIIO BaM 3HaKOMasi OOBIKHOBEHHAs! TOBApeHHas! COJb, JaBIIasi CBOE Ha3BaHUE TOMY
KJ1accy coeiuHeHni. OIHaKo, He BCE COJIM COJIOHBI Ha BKYC. Mex 1y HUMU €CTb M TOPbKUE (TIPUMEHSI-
eMas KakK JIEKapCTBO CEPHOKUCIOMArHUEBAS COJIb TaK M HA3bIBAETCS TOPBKOM COJIBIO), ECTh U CIIAJIKHE
(YKCYCHO-KMCJIOCBMHLIOBAsI HE JJAPOM HOCHUT Ha3BaHUE CBUHILIOBOIO caxapa). He B3gymaiite ToIbKO
npoOoBaTh UX Ha BKYC!

Bce conu criocoOHbI 00pa30BbIBaTh KPUCTAIUIBI, © MHOTHE U3 HUX HE JEHCTBYIOT Ha JIAKMYCO-
ByI0 OyMaxKy, — MHOTHE, HO JaJIeKO He BCe.

Conu faneko He Beerga OecliBETHBI, Kak OBapeHHasl Cojlb: MHOTHE U3 HUX OKpateHsl. Comu
MOTYT BCTyIaTh B XMMUYECKOE B3aMMOJIENCTBUE APYT C IPyroM, IPUYEM B HEKOTOPBIX CIydasix U3
PACTBOPUMBIX COJIEH MOTy4alOTCs] HEPACTBOPUMBIE, U3 OECLIBETHBIX — OKPAILIEHHbIE, U3 COJIEH OTHOTO
I[BETa — COJIM JPYroro Iera. Peakuuu, mpu 3ToM MPOMCXOAIINE, Ha3bIBAIOTCS PeaKUsIMUA OOMEH-
HOT'O Pa3JIOKEHUS.

Ha s11x cBOMCTBaX cosell OCHOBaHa 1iejasl CepUsl OPA3UTENIbHBIX OIBITOB-«(POKYCOB», KOTO-
pble 51 BaM coOMparoch Nokasars. Ho ropaszio BaxxHee TO, UTO Ha TeX K€ CBOMCTBAX AEPXKUTCS TeX-
HUKa MPOU3BOJICTBA KUCIOT U OCHOBAHWM, COJIEH, KPACOK U KpAllleHUs MPsKU U TKaHel U Ipyrux
XMMUYECKUX MPOU3BOJICTB.

15



B. B. PiomuH. «XWMMYECKUE OIBIThD»

IIpeBpameHne BOAbl B MOJOKO

V uzBectHOrO amepukaHckoro nucarens bper-I'apna B nmoBectu «Mcropusi oqHOM pyasl» eCTb
Takas CLIEHKa:

«He3Hakomer 0OMakHyJ B CKJISIHKY CyXyl0 OBUTMHKY M CTPSIXHYJI C Hee Karumo B Boxy. Bona
ocTajlach TaKOW € YUCTOU U MPO3PAYHOM, KaK MPEkKIe.

— Teneps Opock Tyza METOTKY COJH.

Kynro noBuHoBasics. B Ty ke MUHYTY Ha MOBEPXHOCTH BOJIBI IOKA3aJICs OEJIOBATHIN Map, U BCS
BOJIa CTaJla MOJIOYHOTO 1BETA.

— 3T0 KOJNJIOBCTBO! — BOCKJIMKHYJT KyHTO.

— 310 XJ0pUcTOe cepedpo! Heyu!»

16
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Kakast peakiusi onmuchiBaeTcs 3/1eCh POMaHUCTOM U BEPHO JIM OHA OIucaHa?
Crnenyionuii ofbIT JACT BaM OTBET Ha 3TU BOIPOCHL.

17
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Ha crone nycroit crakan. Moskere ocMOTPETh €ro, — B HEM HET HUUYEro Marnyeckoro; CTakaH
KaK CTaKaH.

JlBa TakMX ke CTakaHa, HAMOJOBUHY HAJIUTHIX KaKIbli, HACKOJIBKO MOKHO CYIWTh MO BUY,
IIPO3pavyHOM YKCTOU BOJOM, JEPKY B IIPABOM U JIEBOW PYKe.

4l cnuBaio Bogy U3 000OMX CTaKaHOB OJIHOBPEMEHHO B CTaKaH, KOTOPBI CTOUT HA CTOJIE.

Uyneca! JIun Bomy, a cTakaH HAMOJHUIICS. .. MOJIOKOM.

Ho crouTt nopoxaarh HECKOIBKO MUHYT, U WJUTIO3USI PACCEMBAETCS — T'YCTOW OB TBOPOXKU-
CTBIM OCaJIOK OITYCKAaeTCsl Ha JHO CTaKaHa, a BOJA HaJl OCaJKOM CHOBA CTAHOBUTCS IPO3PAYHOM.

[Toatomy, eciu, OBTOPsisi MOM OIIBIT, BBl HE 3aXOTUTE UCHIOPTUTDH €ro 3(PPeKT, HEMEIJIEHHO
MpSYbTE CTAKAH C «MOJIOKOM» B CTOJI U MepexoauTe K apyrum ¢okycam. f ke OTKpow Bam CeKpeT
MpeBpaIeHHUs.

B crakanax, KoTopble 5 iepkaji B pyKax, OblJla HAJIUTAa He BOJA, a TIPO3pPAvYHbIe BOJHBIC pac-
TBOPBHI: B OJTHOM — OOBIKHOBEHHOM TTOBAPEHHOM COJY (XJIOPUCTOTO HATPHS ), B IPYTrOM — JIsIIHca (a30T-
HOKHCJIOro cepedpa). Vimeiite B By, UTO JISAIUC SIOBUT, OOpaIaiTech ¢ HUIM ¢ OCOOSHHOM OCTO-
POKHOCTBIO, B PyKH He OepuTe, BBIHUMAITe ero u3 OaHOUYKH, B KOTOPOH XpaHUTeE, ITMHIICTOM; OaHOUKa
JOJDKHA OBITh M3 TEMHOTO CTEKJIa, TaK KakK Ha CBETY JIAMKUC pa3naraercs. Ha atom, Mexmay mpounm
cooOIITy BaM, ¥ OCHOBAHO ero pruMeHeHHe B (potorpadun. PacTBopsATh a30THOKHCIIOE cepedpo HeoO-
XOIVMIMO B ITeperHaHHON (IMCTUUTMPOBAHHOM) BOJIe, KYIUIEHHOH B anTeke, Tak Kak B OOBIKHOBEHHOM
BOJIC OHO JIa€T MYTh.
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[Tpu cimBaHMM PacTBOPOB MPOU30IILIA XMMUYECKas peakius (B3auMOICHCTBHE) — CONTM 0OMe-
HSUJTMCh METaJUIAMM, BXOAMBIIIMMU B MX COCTaB. [1oyqninch: XJIopucToe cepedpo, HepacTBOPUMOE B
BOJIE ¥ BCKOpE OCEBIIIee B BUJE CHEKHO-OJIOr0 0cajika, U a30THOKHCIIBIN HATPUHA (CETUTpa), OCTaB-
LIMIACS B PaCTBOPE.

B nocnienHeM HeTpyaHO yOeIUThCs, €U, OCTOPOXKHO CIMB KHUJKOCTh C OCAJIKa, BBITIAPUTD €€ B
dapdopoBoii yaiieuke Ha cnupToBOM Jiamre. Koryia Boga BRIKUIIUT, Ha JJHE OCTAHYTCSI KPUCTALIUKHA
CEJIUTPHI.

MarneHbKoe 3aMeuaHre MPAKTHYECKOrO XapaKTepa: OTTOrO-TO M HeJIb3sl pacTBOPATH JISATIHC B
BOJIOIPOBOIHOM BOJIE, UTO caMasi, Ka3aJloch Obl, YMCTas ¥ HA BKYC COBEPIIIEHHO MpecHast BOJa conep-
KUT BCErJ]a B pPaCTBOPE XOTsI OBl CIIeJIbl MOBApEHHOM conu. B mabopaTopusix momb3yI0TCs ONMUCaHHON
peakiment Iyist Onpe/ieNieHr st KOMMIeCTBEHHOTO COfIepXKaHusI B BOJe XJIOpUCTOro Harpusi. OcaiuB ero
TMOJIHOCTBIO U3 OTMEPEHHOTO KOJIMUYECTBA UCIIBITYEMOM BOJIbI, OCA/IOK BBHICYIITMBAIOT U B3BEIIMBAIOT.
Xumngeckre COCIMHEHUS, B OTJIINYUE OT HpOCTOI';I CMECHU BEIIECTB, MPOUCXOOAT JIMIIb IIPHU HAJIH-
YWY CTPOTO ONpeIeSIeHHBIX BECOBBIX OTHOIIEHUI MEX Iy COCTABJISIONIMMY MX BEIlleCTBAMU. 3Hast BEC
00pa30BaBIIIErocs: XJIOPUCTOTo cepedpa, XUMHUK yMeeT BBIUMCIHUTh, KAKOe KOJIMYECTBO COJIM OBLIO B
WCTIBITYeMOU BOJIE.
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Camas Hy:KHasi KHCJIOTA

Kpaiine OnmaronpusiTHeIM OOCTOSITEILCTBOM JJISl PA3BUTHUSI XMMUYECKOW MPOMBIIIIIIEHHOCTH
SIBJISIETCS TOT (PAKT, YTO camasi BakHAs U3 BCEX KUCIIOT SIBJISAETCS U CaMOM JIIIEBOM.

ITO — cepHas KUCIOTA.

KonmuecTBo cepHO KUCIOTHI, BHIpaOaThIBAEMOE B TOW MJTM MHOW CTpaHe, SIBJISICTCS TIOKa3aTe-
JIEM pa3BUTHS B 9TOW CTpaHEe XUMHUECKOW MPOMBIIIJIEHHOCTH BOOOIIIE.

Eme Ob1! Be3 cepHOi KHUCIOTH XUMUK «Kak 0e3 pyk». OHa HeoOxoauma J1j1si oyYeHust O0b-
IIMHCTBA JAPYTUX KUCIIOT, KAK MUHEPAJIbHBIX, TAaK ¥ OPraHWYeCKUX, OYeHb MHOTUX COJIEH U JPyrux
XMMHUYECKUX coequHeHui. OHa MpUMeHsieTcs Ui IPEeBpallleH!s JPEeBECUHbI B a3eTHyI0 Oymary,
IJIs1 TIPEBpALEHUs] KpaxMaja B CIAJIKYI0 MATOKy, [UIsl MOdy4YeHUs] MHOTMX KPAacOK M B3pPbIBUATHIX
BEILIECTB, /1151 OYUCTKU HE(PTAHBIX MPOAYKTOB, B TEXHOJOTMH YEPHBIX M LIBETHBIX METAJIOB, B KOK-
COOEH30JIbHOM U KOKEBEHHOM IPOM3BOJCTBE U B pslie JPYrux MpOM3BOIACTB. M, riaBHOe, NIpu ee
MIOCPEJICTBE MOJTyYaloTcsl LIeHHbIe YI00peHus — cynepgocarhbl, Ha YTO YXOIUT MOYTH OAHA TPETh
BCell BbIpabaThiBa€MOM Y HAC CEPHOM KUCTIOTBI.
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Karaau3zaTopbl XHUMHYECKUX PeaKIuil

He Bce peakiyu coenuHeHus UIYT I1aJKO; BO MHOTMX CIy4asiX BEILECTBA, MOTYIIME COEAU-
HSATBCS JIPYT C IPYTOM, JIMOO BOBCE «HE XOTAT» COEIMUHATHCS, TMOO COETUHSIOTCS KpaliHe MeIIEHHO.

B atux ciyuasix nmpu6eraioT K Tak Ha3bIBAEMBIM KOHTAaKTHBIM PEaKIMsM (peakIsaM COIpu-
KOCHOBEHHSI ), IPOUCXOMSIIMM TP TMOCPEACTBE OCOOBIX BEIIECTB — KaTaIM3aTOPOB, HE BXOIAIINX B
COCTaB KOHEYHOTO MPOJYKTa PEakUM U OCTAIOLIUXCS 10 OKOHYaHUU PEaKLIMY HEM3MEHEHHBIMHU.

[Tonyyenue cepHOM KUCIOTH U SIBJISIETCS KaK pa3 MPUMEPOM TAKMX KOHTAKTHBIX PEAKIIVM.

CepHasl KUCJIOTa NIOJIyYaeTCsl COEJUHEHUEM CEPHOro aHruapuaa ¢ Bogoil. CepHbIil aHTUIPU]
NIOJIy4yaeTcs, B CBOI0 OYepe/ib, IPUCOSAUHEHUEM aTOMA KUCIOPOAA K MOJIEKYJIEe CEPHUCTOrO aHIM[-
puia.

C cepoil ¥ CepHUCTHIM AHTMIPUAOM HaM ellle MPEJCTOUT B AAJbHEHILEM IMO3HAKOMUTHCS, a
MOKa CKakxy, YTO cepa, cropasi Ha BO3/yXe, JaeT ra3000pa3Hblii CEPHUCTHIN aHTUIPU/, MOJEKysa
KOTOPOT'O COCTOUT U3 OIHOTO aTOMa CEPBI M ABYX aTOMOB Kucsopoja. CepHBIN ke aHTUIPU — TeJIO
TBEPOE, B MOJIEKYJIE KOTOPOTO UMEETCs TPETUIA aTOM KUCJIOpoJa. 3aada KaTaau3aTopoB — IIPUCO-
€IMHUTb 3TOT TPETUI aTOM KHUCJIOPOJa K MOJIEKYJIE CEPHUCTOTO aHTHIPUJA.

Peraercst oHa ABOSIKO: 1MOO B CBUHIIOBYIO KaMEpPy BMECTE C CEPHUCTBIM aHTHJIPUJIOM U [TapaMu
BOJIbI BBOASAT HEOOJIBIIIOE KOJIMYECTBO OKHMCIIOB a30Ta, MO0 B KaMepy MOMEIIAI0T ry0uarylo IUIaTHHY.
IepBble OTHAIOT CBOM KUCIOPOJ CEPHUCTOMY aHTUIPUAY, & CAMU CHOBA OKMCIISIOTCSA KUCIOPOAOM
BO3/yXa, BTOpasi, CryIiasi Ha CBOEW NOBEPXHOCTU KUCIIOPOJ, OKUCIISIET CEPHUCTBIN aHTUIPU B CEp-
HBIN.

Ceituac B Halllell XMMUYECKOW IMPOMBIIUIEHHOCTH IIMPOKO MOJIB3YIOTCS KaTaau3aTopamu JJist
MOJTy4YEHHUs1 BECbMa MHOIMX, MPEUMYILECTBEHHO OPraHMYeCcKUX, coeluHeHul. [JopeBomonronHas
XMMUYECKas IPOMBIILIEHHOCTb UCTIOIb30BATh TAKUE PEAKIIMY HE YMEJa, 1a U CAMUX IPOU3BOJCTB,
B KOTOPBIX OHHU NMPUMEHSIOTCS, TOrJa He ObLIO.
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Bo/1a 1 BUHO B 0/IHO OyTBbLIKe
(XuMu4eckne HHANKATOPbI)

A Teniepb, €ClIM XOTUTE, s1 MOTY HAaJMTh BaM JIMOO BHUHA, TMOO BOIBI, MO BallleMy YKa3aHUIO,
U3... OMHOU U TOM K€ OyThUIKU.

[Noxauyiicta, ocMOTpUTE €e Mepes HayajoM OIbITa.

D10 yOenuT Bac, 4To B OyTHUIKE HE BHHO, a camasi OObIKHOBEHHAs! BOJIA.

BrI npocute HAJIUTDH BUHA.

Hanonusiio u3 OyThUIKM OIMH U3 CTOSIIIMX TEPEl0 MHOIO CTaKaHOB, M MO KPACHOW OKpacKe
JKUAKOCTH Bbl MOXETE CYIUTh, YTO NEpeJl BAaMU KPacHOE BUHO.

Ho mHe xoueTcst BBIMUTH BOJbL. Sl mepenvBaio BUHO B IPYroil CTakaH, M OHO CHOBa IIpeBpallia-
ercsi B BOLY.

Ho nuth Bony 3Ty Henb3d. U BOT nouemy.

B OyThIIKY HasMTa JEACTBUTENIBHO ITPOCTast BOAA, HO K HEell ObLIO MPeABAPUTEILHO TPHOABICHO
HECKOJIbKO KarieJsib pactBopa ¢peHondranenHa (s10sut!). Ha 1HO nepBoro crakaHa st HaIWII ele J10
Hayajia oIbITa HEMHOIO KPENKOro pacTBOpa COJibl, Ha JIHO BTOPOIO — TAKOW K€ PACTBOP BUHHOKa-
MEHHOM KUCJIOTHI.

deHondranerH KpacHeeT B ILEJI0YaxX U COMAX ¢ MPpeoOalaloiuMU IEJTOYHBIMU CBOMCTBAMM.
Copna (yrnekuchnblii HaTpuii) Kak pa3 U ecTh Takas coib. OHa oOpa3oBaHa OYEHb CJA0OW YroJbHOM
KHCJIOTON U PEe3KOM IIEJ0YbI0 — eJKUM HaTpoM. KHCIOTH pa3pylalT 3Ty OKpacky, MO3TOMY MpH
NepeMBAHUM OKPACHBIIIETocsl OT CO/Ibl PaCTBOPA B CTAKaH C BAHHOKAMEHHOM KHUCJIOTOM OH CHOBA
00€eCLBETUIIC.

Kcraru, o gpenondgranenne.

OH NOCTOSTHHO MTPUMEHSIETCS B XUMHUYECKHUX JIA00OPATOPHSIX, CITy’Ka /151 YKa3aHU s TTOSIBJICHUS 1
MCYE3HOBEHU LIEJIOUHOIN peakllMi PacTBOPOB B TaK Ha3bIBAEMOM OObEMHOM aHayu3e BellecTB. Kak
U JIAKMYC, OH, CJIeJOBaTeJIbHO, SIBJISAETCS XMMUYECKUM UHAMKATOPOM, TO €CTh yKa3areJeM pPeaKLHH.
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B. B. PiomuH. «XWMMYECKUE OIBIThD»

3amensisi (peHONGpTAIENH IPYroll UCKYCCTBEHHON OPraHUYeCKOW KPacKOM — METUJIOPAHKEM,
JAIOIIUM KEJITYI0 OKpPacKy B IIEJI0YaX M KPAaCHYI0 B KMCJIOTaX, MOXKHO B HAllleM OINbITE HAJIUTh U3
OyTBIIKY C BOJOIO B OJJIH CTaKaH OeJIoro BUHA, B IPYTOM — KPACHOTO, & B TPETU — YMCTOMN BOJIBL.
Ho u B 3TOM Cllyyae MUTh HAIUTHIE «BUHA» HEJb3s!
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B. B. PiomuH. «XWMMYECKUE OIBIThD»

IlpeBpameHnne BObl B YePHUJIA H 00PaTHO

INepeno MHOIO 1Be OYTHIJIKK — OJIHA C BOJOIO, Ipyrasi — IycTasi, ¥ YeThipe cTakaHa. JIbio B HUX
BOIIy nu3 6YTBIHKI/I, U Bbl BUIUTE, YTO B YETHBIX 10 HOpHI[Ky CTaKaHax OHa HpeBpamaeTCH B ‘IepHI/UIa,
a B HEUYETHBIX OCTAeTCsA caMma coOoIo.

OTneliTe HEMHOTO MOJYYEHHbIX YEPHWII B Iy3bIPEK U IIPU CIy4ae YIOCTOBEPhTECh, YTO UMU
OTJIMYHO MOXKHO ITHUCAThb.

i
—
—
-

<
Q\

Bepy nycTyio OyTHUIKY U CIIMBAIO B Hee COIEPXKUMOE U3 BCEX CTAaKaHOB. BeTpsixuBaio OyTHUIKY,
B30ITHIBAIO KUAKOCTh. Kak BUIMTE, OyTHUIKA TIOJHA YMCTOW BOAIBL. YepHUIT Kak He ObIBajIo!

YtoObl MOKa3aTh BaM 3TOT (DOKYC, 5 MPEJBAPUTENHHO B BOJIE MEPBOM OYTHIJIKM PACTBOPHII C
TIOJI-JIOKKY TaHHWHA. TaHHUH — 3TO CJIOKHOE JyOMJIbHOE BEIIECTBO, 3aKJTI0YAI0Ieecs B TaK Ha3bl-
BaeMbIX UYEPHIJIBHBIX OpEIKaX, HAPOCTaX Ha JIUCThSAX AyOa, MPOMCXOASIIHMX OT MMOBPEKACHUS UX
0COOBIMU HACEKOMBIMH (OpeXOTBOPKaMM). B cocTaB ero BXoAUT opraHruyecKasi AUTrajioBasi KMCIOTa.
B uerHble cTakaHbl 5 TOXKE 3apaHee MPWIKI 10 HECKOJIbKY Karesb KPErKOro pacTBOpa XJOPHOTO
xene3a. C 3TUM coeIMHEHNEM, KakK U C APYTMMU COJISIMU Kejle3a, TAHHUH JaeT jKeJie30.

B 6yThUIKY, Ka3aBIIyIOCS BaM ITyCTOI0, OBLIIO MHOK HAJTUTO HA THO HEMHOTO KPETTKOTO PacTBOpa
IIIaBeJIEBOM KHUCJIOTHI (s110BUTA!).
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kN

CoBepIlleHHO TaKKUM ke 00pa30M MOKHO TIOKa3aTh ITpeBpaIlieHre BO/IbI B KpacHbIe YepHIIA U,
HA0OOPOT, KPAaCHBIX YEPHUJT B BOJY, 3AMEHUB PAaCTBOP TaHHMHA PACTBOPOM CAJIMIIUJIOBOTO HATPHS
(JlekapcTBO MPOTHB Jxopaaku). C HUM, KaK BUAWTE, MOTYT UMETh JIEJIO He TOJIBKO OOJIbHBIC, HO U
3/I0pOBBIE.

[TepBble MPUMEHSIOT ero 715 JJeYeHus1, BTOpbIe — JIJIs1 pa3BJieueHus U TIOyUeHUs.
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Muumasi ommnoka (pu3nKoB
(O6ecuBeynBaHue XJOPOM)

dusMKa yIUT, YTO MPU CMEIICHUU CHHETO U JKEJITOTO 1BETOB MOTyYaeTCsl COCTABHOW 3eJICHbIN
1BeT. B ToM ke yOekJIeHbl BCe KUBOIKCIIBL. A MEXKIy TeM s JISTKO MOTY JJOKa3aTh BaM, 4TO TaKOe
yTBepkaeHHe OmmO0oYHO. CHHUIA U JKENTHI — JIONONHUTENbHBIC 11BETa, B3aUMHO YHHUYTOXKAIOIIHE
Apyr apyra. PacTBOpsI CHHEH M KeNTOW KPACKH TPH CIIMBAHUU JAI0T OECIIBETHYIO CMECh.

Cmotpute camu. B 3T0M cTakaHe, Kak BUIUTE, CUHSS KUIKOCTh, B 9TOM — XelTas1. BruimBaio ux
B TpeTuii crakaH. [lepeq BaMu nipo3payHasi BOJA: CUHHUM U KEJITBIH IIBETAa YHUUTOXKUIIM JAPYT APYTa. ..

[Touty yBepeH, 4To Bac s He BBe/y B 3a01Ty:K/ICHHE U Bbl CAMH pa3rajiaeTe TaiiHy TaKoro «Hapy-
IIEHHs» 3aKOHOB ONTHUKH; HO KTO ellle He BHEJ OKa3aHHBIX MHOIO PaHBIIIE OIBITOB, TOT, OXKAIYH,
OyIeT MOCTaBJIeH STUM OIBITOM B TYIHK.

Bl roBopute, 4TO B EPBOM CTaKaHe y MeHsI ObLI LIEJIOYHBIN PACTBOP JIAKMYCa, B APYTOM —
TaKOH e pacTBOp METWJIOpaHXa, a B TPEThEM, Ky/a 5 CJIUJI COAEPKMMOE JIBYX NEPBBIX, — XJIOpHAsI
BOJIA.

BrI mpaBbi: Tak OHO ¥ OBLIO!
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Boaa — B MOJIOKO, MOJIOKO — B BOJLY
(O0paTuMoOCTh XUMHYECKHUX PeaKIui)

Mrmu YK€ BUICIIU, YTO MOKHO IMPEBPATUTL BOAY B MOJIOKO, ITOJy4das ITpU CJIMBAHUN 6€CHBCTHLIX
PacTBOPOB JBYX COJIeH OeJiblil B3BEIICHHBIN B BOJE OCAMIOK.

Mory noka3zarth Tenepb U APYroi CrocoO MoayvIeHUsI TAKOTO «XUMHYECKOrO MOJIOKa», B OTJIH-
Yre OT paHee MOJTyYeHHOTo, MOTYIIEro MpeBpaIaThcsi CHOBA B BOLLY.

Bul YK€ HACTOJIBKO IMOCBAMIEHBI MHOIO B CCKPETHI PEBPALICHUA PAa3JIMYHBIX )KI/IIIKOCTGﬁ Apyr
B JIpYTa, 4TO HET HaJIOOHOCTH TIOKA3bIBATh BaM 3TOT OIBIT; IOCTATOYHO OYJET, €CIU 1 PACCKaXy BaM,
KaK ero HaJio Mpojesarh.
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Bospmurte aBa COBEPILIEHHO OAMHAKOBBIX I'pacyHa. 3aN0JIHUTE HANIOJIOBUHY OfIVH U3 HUX IPO-
3pavyHBIM OECLIBETHBIM pacTBOPOM copibl. Jpyroi rpacduH, co c1abbiM pacTBOPOM COJISTHOW KHCIIOTH,
CIIPSYbTE HA MOJIKE HAIIIETO «Marn4eckoro» crona. He 3a0yzpTe, 4TO ypOBEHb KUAKOCTH B HEM JIOJI-
’eH ObITh COOTBETCTBEHHO HUKE, Ye€M B TIEPBOM, TaK KaK M3 TIEPBOTO BaM MPUAETCS YacTh pacTBOPa
ommTh. Ha cron mocraBbTe cTakaH, HAaroJOBUHY HAIIOJHEHHbI pPACTBOPOM XJIOPUCTOIO KaJbLMS.
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Bce Ha3BaHHbIE KUIKOCTU OECIIBETHBI, IPO3PAYHBI U M0 BHEIIHEMY BUAY HUYEM HE OTJIMYMMBI OT
YUCTOH BOBL.

CkazaB, 4TO BBl yMeeTe IpeBpalliath BOAY B MOJIOKO, JOJIEUTE U3 MEepBOro rpadgpuHa CTaka,
YTO CTOUT Ha CTOJIE.

Cona (yrieKucIslil HaTpUid) AACT C XJIOPUCTHIM KaJIbLIIEM HEPACTBOPUMBII B BOAE YIJIEKUCIIBIT
KaJIBLIMM M OCTAIOLIUIICA B PACTBOPE XJIOPUCTHIN HATpUi (MOBapeHHYIO coiib). KUAKOCTh B cTakaHe
3aMYTHTCS ¥ M31aJ OyJeT BIOJIHE MTOX0%a Ha MOJIOKo. [TomHecHTe ctakaH Ko pTy, Kak OyaTo npooys
Ha BKYC (HE SIIOBUTO), CHSIB OHOBPEMEHHO I'pahuH CO CTOJIA U [TOCTABUB €r0 Ha IMOJIKY.

Caenas BUj, YTO BKYC MOJIOKA BaM HE MOHPABUJICS, HE3AMETHO MOAMEHUTE TpacuH, B3SIB C
TMOJIKA TOT, B KOTOPOM y Bac PacTBOP COJISTHOW KMCIIOTBI, U BBUIEHTE B HETO «MOJIOKO» OOpaTHO.
Bs6onTaiite KUIKOCTh M MOKAXUTE 3PUTENISIM, YTO OHA BHOBb OOPATUIIACh B BOLLY.

B stom ciyuae, feiicTBUTEbHO, OyieT 0OpaTHOE MpeBpallieHre — TOJIbKO, KOHEYHO, HE MOJIOKa
B BOJ1Yy, a YIJIEKUCJIOTO KaJIbIMsI CHOBA B PACTBOPUMBIIN XJIOPUCTHIN KaJIbLIUA.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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