JIABOPATOPUA KPUCTAIIIIOB
A TPEIVIPEKIEHVE: ecormhematiaten S seroncrpaim

Hayu4HbIX MHUMNOB B urposon dopme. lpouecc cO60pKN U XUMUYECKUMN
3KCMEepPUMEHT AOJIKHbl NMPOXOAUTL NOA HaA30pOM B3POCKOro UM pebeHka
ctapuwe 14 net. lNMepen Havyanom UCNONbL30BaHUA MPOYTUTE UHCTPYKLMUIO AO
koHua. He npeaHa3HayeHO AnA geten mnagwe 3 neT us-3a HanM4uus MernkKux
peTanen. Yrpo3a yayLieHus.

A nPE ynPE EHME. OaHHbIXW  Habop coaepXuT eareHThbl,

1 Tpebyroume OCTOPOXHOro obpalleHus.
BHuMaTenbHO O03HaKOMbTeCb C MepaMu MPeAoCTOPOXHOCTU, YKa3aHHbIMU Ha
ynakoBKe.

BHUMAHUE! [aHHass  npoaykuus  coaepkut  peareHTbl.  [lepepn

MCNONIb30BaHMEM MPOYTUTE MHCTPYKUUIO U AEpXKUTe ee Kak
namaTky. He nonyckaiiTe KOHTaKTa peareHTOB C OTKPbITbIMM y4yacTKamu Tena.
U3beranTe nonagaHna B rnasa u pot. Pa6oTy ¢ peareHTamu npoBoguTe BOanu
OT MarieHbKUX AeTell U XUBOTHbIX. PeareHTbl XpaHuUTe B HeJOCTYNHOM Ans
aeTen mecTte.

Bo u3GexaHue HecHaCTHbIX CrlyYyaeB MPOCUMM MPOYUTaTb AAHHYI MHCTPYKLUIO C
MepaMu NpeaoCTOPOKHOCTU U MH(popMaumuen o nepBon nomolum. [lepxute ee Kak
namsTKy.

Mpu cny4yanHoM npornaTbiBaHMU ONacHbIX BewecTB obpaTutecb 3a MeAULIMHCKOMN
nomowbto. Moxanyicra, 3anuwute 3gecb Homep TernedoHa CKOpoW NMomowM B
KayecTBe NamMATKU:

COBETbI NO MEPAM NMPEOOCTOPOXHOCTW ANA B3POCIbIX:

1. MNMepea HayanoM MUCNONbL30BaHUA Bbl AOMXKHbl ObITb yBepeHbl, YTO AaHHasA
npoayKuus NoaxoauT Balemy pebeHKy u 6e3onacHa ons Hero.

2. Tak Kak cnocobHOCTM OeTen pas3nu4yaloTcA fAaxe B paMKax OoaHOM BO3pacTHOM
rpynnbi, nopy4vyante pebGeHKy Te [OeWCTBUS, KOTOpble COOTBETCTBYIT €ro
BO3MOXXHOCTAM.

3. Mepen Hayanom pab6oTbl Bbl AOMKHbI OOBLSCHWUTL AETAM NpaBuria TeXHUKU
6e3onacHoOCTM.

MEPbI NIPEOOCTOPOXHOCTMU:

* Mepen ncnonb3oBaHMEM NMPOYTUTE UHCTPYKLMUIO U crieaynTe en. [lepxurte ee Kak
namsaTKy B 6e3onacHoOM mecTe.

 [lomoLb 1 Hag30p poauTenen Heo6xoaMMbI B Te4eHUe BCEro aKCnepumMeHTa.

* HenpaBunbHoe Ucnonb3oBaHWe peareHTOB MOXeT MPUBECTU K TPaBMaM U HaHECTU
BpeA 300poBbLI0. Bo Bpemsi pa6oThbl B TOMHOCTU criefynuTe MHCTPYKLUN.

* He ponyckanTe KOHTaKTa peareHTOB C OTKPbITbIMM y4YacTkamu Tena. U3berante
nonagaHusa B rnasa M por. B cnyyae nonagaHuA peareHTa Ha KOXy CMOWTEe ero
6oNbLIMM KONMMYECTBOM BOAbI (CM. MHCTPYKL MU NO NepBOM MOMOLLM HUXe).

e [lepXxute KUNsWwyl BOAY, pPacTBOpPbl U KpUCTanfbl B HeAOCTYNHOM AnNA AeTewn
mecTe. B cnyyae oXXoroB Aepxute NoBpeXaeHHbIN y4acTOK Nog XonogHowu Bogom B
TeyeHUe 5 MUHYT. B COMHUTENbHbIX cryyYyasx HeMeaneHHO ob6pawanTecb 3a
MeAULMHCKOW NOMOLUbIO.

* JKCNepuMeHT criegyeT NPoBOAUTb B HEAOCTYNMHOM AN ManeHbKUX AeTen m
XXUBOTHbIX MecTe.

* He BObIxanTe oKpawMBaloLLy0 CMeChb.

* He cnepyeT ecTb, NUTb UNU KYpUTb B MecTe NpPoBeAeHUs IKCNepUMeHTa.

* He ucnonbaynte o6opyaoBaHue, He BKITIOYEHHOE B KOMIMIIEKT U He YNOMSIHYyTOe B
MHCTPYKLUK.

° DKCNepuMMeHT creayeT nNpoBOAUTL B YUCTOM, XOpPOLWIO OCBELEHHOM W
npoBeTpMBaemMomMm nomelieHun. Pabotante B6NM3M Kakoro-nMb6o UCTOYHUKa BOAbl,
Hanpumep Bo3fe pakOBUHbI.

* Bo Bpemsi MCMONb30BaHUA OKpallMBaloLWen CMecu N U3BIieYeHUA KpUcTansioB
M3 KOHTeMHepa cnefyeT HaAeTb MNepyaTKW, 3aWMUMTHYKHO MACKy WIIM OYKU U
COOTBETCTBYIOLLYIO OAeXAY-

* BbiMmoWnTe Bce 060pyAoBaHuMe Nocrie UCNOoNb30BaHUA.

* MMocne npoBegeHUsA 3KCNepuUMEHTa, a TakKke nocne paboTbl C peareHTamMu Unm
KpucTannamu, BbIMOMTE PYKU U BbIMOJSIHUTE YOOPKY Ha MecTe 3KCMepuMeHTa.

* Y6eauTechb, YTO Nocrie UCNOJSIb30BaHUS KOHTEMHEPbI NPOYHO 3aKPbITbI U XPaHATCA
OOMXKHbIM OOpa3om.

* He ucnonb3ynte KOHTENHEPbI, KOTOPbIe ObININ 3a4eMCTBOBaHbI B 3KCNEepUMeEHTe,
Onsi XpaHeHusA eabl.

* XpaHuTe gaHHbIN HAbOp B HaJEeXXHOM MecTe, He4OCTYMHOM AJs AeTeN.

e [oTOBbIE KpUCTaNNbI cnegyeT gepXaTb Ha NoACcTaBKe U3 MNJIOTHOroO MaTepuana, Tak
KaK KpucTannbl KpacsaTcsi U MOIyT OCTaBUTb ClieAbl Ha MOBEPXHOCTMU.

* YTUnusupymnTe matepuarnbl B COOTBETCTBUU C MeAULIMHCKUMMU, IKOJIOTMYECKUMMU U
MHbIMU CTaHAApTamMmu 6€30MacHOCTU Ballen CTPaHbI.

* Bcerna HageBanTe 3allUTHbIE OYKMU.

NMEPBA{A NMOMOLLb:

Mpu KOHTaKTe peareHTa UMK ero pacTBopa C KOXeW HeMensieHHO MpoMoiTe ee
BOogoOM ¢ MbinoM. Mpu nonagaHuu B rnasa HeMeAneHHO NMPOMOoWTe rnasa 6onblnuM
KONMMYeCTBOM BOAbl B TeYeHuMe Kak MUHUMYM 15 MuHyT. lpu BO3HMKHOBEHUM
pasgpaxeHuss obpaTuTecb 3a MeAULMHCKOM nomowbi. Ecnu Bbl cnyvanHo
BAOXHYNIM peareHT, nogblluuTe CBeXuUM Bo3gyxoM. [lpu BO3HMKHOBEHUM
Oone3HeHHbIX CUMNTOMOB oObpaTuTecb 3a MeAUUMHCKOM nomowblo. [pwu
npornatbiBaHUM peareHTa, €ero pacTBopa WM KpucTanna HemMeasieHHO
nponosnoluTe poT BOAOW, BbiNenTe OONbLIOE KONMMYECTBO MONOKa Unu BoAbl U
obpaTuTechb 3a NOMOLLbLIO B Gnnkaniwee MeauULIMHCKOe yupexaeHue.

COLOEPXWMOE:

1 GonblON NakeT ¢ oCHOBOW AnA KpuctannoB (dpoccar ammoHus), 1 ManeHbKUM
naketr cO CBeTAWENCA OKpawuBawwewn cmecbk*, 1 nnactukoBoe Konbuo, 1
nogcTaBKa AnA KpucTtannos, 1 kKoHTerHep, 1 noxe4ka, nogpobHas MHCTpykuuA. He
BXOAAT B Habop, HO Takke NOHAaA06ATCSA: EMKOCTb C KUNATKOM, papTyK, 3alUTHbIE
OYKMU U pe3NHOBbIe NepyaTKu.

*BAXXHbIE MPUMEYAHUA:

1. OcHoBa Genon cmecu (cdoccar ammoHuMA) nornowaetT Bnary: OHa
«BbIXBaTbiBaeT» Bnary u3 BO3ayxa, YTO U cOo3[aeT CBA3W MeXAy Kpuctannamm.
Mopolwok MoxeT 3aTBepAeTb, HO BMNOCMEACTBMU €ro MOXHO JIerKO pacKpOLWUTb,
nogo6HO caxapy.

2. CeeTsAWwascsa oKpawmBawLas cMeCb — 3TO BelecTBO Noj Ha3BaHueM cynbdug
umHka (ZnS). C ero nNoOMOLWbLI MOXKHO NONYYUTb KpacuBble KpuUCTasnnbl, HO
cTapalTecb He MpocbiNnaTb CMecb U He nponutb pactBop! OHU MOryT oCcTaBUTb
BpeMeHHble creabl Ha KoXe, a NATHa Ha oaexae U APYrux NoBEepPXHOCTAX MOTyT
ocTatbcs HaBcerga. Mo3aToMy npu Mcnonb3oBaHMM Kpacsilen cMecu HapeBaunTe
¢apTyk u pes3uHoBble nepyaTku. okponTe pabo4yyld NOBEPXHOCTb ra3eToMu;
BbIMOWTE NMOBEPXHOCTb NOCsie 3KCNepuMeHTa. YTUNM3MpymnTe HeMcnosb30BaHHbIe
maTtepuarbl NpaBUIIbHO BO n3bexaHue NoBpeXaAeHUs amManu pakoBUHbI.

BOMPOCH! N KOMMEHTAPUN

Mbl LleHUM HalIMX KNMeHTOB. Balla y10BNeTBOPEHHOCTb HALIMM NPOAYKTOM O4eHb BaXkHa 1A Hac. Ecnn y Bac ecTb Bonpoch! nnu
KOMMeHTapuu, nonanca 6pakoBaHHbIN NPOAYKT UMW KaKan-To AeTanb OTCYTCTBYeT B Habope, NPOCUM CBA3ATLCA C HALIUM
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A. UHCTPYKLUMN: Hansop pogutenen HeobxoouMM Ha nNpOTAXEHUM BCEro BpeMeHMu.
O6pawanTtecb C ropsvyen BoAOM M pacTBOpaMMU peareHTOB O4YeHb aKKypaTtHo. [epxuTe
KPUCTansbl OCTOPOXHO, TaK KaK UX KOHYMKM OYEeHb OCTPble U fierko roMarorcs!

CaeTswascs
oKpaluMBaioLas
cMech

@D Ona npuvrotoBneHus pacTBopa BaM mnoHago6utcsa 200 mn ropsueit Boabl. [lo
BO3MOXHOCTU MCNonb3ynte kunswyrw Bogy (100°C), Tak KpucTtanmnbl OyayT pacTtu
6bicTpee. YT06b1 OTMEepUTL poBHO 200 M, HanenTe KUNSALWYI BoAy B KOHTEWHep A0
ypoBHA 30 MM OT BepxHero kpasi. Bbl MoxeTe Bocnonb3oBaThbCsl LWKanoun, HaneyaTaHHON
psiAaoM c guarpamMmon, unu nuHenkon. Hanente Bogy M BbICbINbTE COAEPXUMOE
6onbloro naketa (OCHOBY Ansi 6enoro KpMUcTanna) B KOHTeHep ¢ Bogoi. PasmewunBanTe
pacTBoOp Ao Tex Nop, Noka BCA CMeCb He pacTBOpPUTCS B BoAe.

MpumeyaHue: 4yTOObI oTMepuUTbL 200 MN BoAbl, MOXeTe TaKke BOCNOJIb30BaTbCA MEPHbIM
CTaKaHOM.

2 OcTaBbTe pacTBOp OCTLIBaThb, OKAa OH He CTaHeT TennbIM (MaeansHas TemnepaTtypa —
40°C). NMomecTnTEe NNIaCTUKOBOE KOJIbLIO Ha JHO KOHTEeNHepa.

@ MomecTuTe noacTaBKY ANsA KpucTanna NoBepxX NNacTUKOBOro Konbua. Jloxeukon
noABUHLTE ee K LeHTpy. OcTaBbTe pacTBOp HETPOHYThLIM Ha 6 YacoB.

AkKypaTHO Ao6aBbTe 1/2 NoXe4yku CBeTALWEeNCs OKpawuBawLlen cMecu B pacTBoOp.
CmMecb A0MKHa NOrpy3UTLCA Ha AHO U paBHOMEPHO pacnpenenuTbLCA Ha AHe KOHTelHepa.
HE PABMELUMBAUTE CMECb. CtapaiuTechb, 4TOObI KpyNUHKM CMecH, ynaBlune Ha AHO, He
cABUHYNUCHL ¢ MecTa. lNpumeyaHume: obpaljanTech ¢ OKpalIMBalOLLEen CMeCbIo aKKypaTHO.
Cmecb M3 gaHHoro Habopa abconioTHO 6e3onacHa. OcTaBneHHble el NATHA CMouTe
4YUCTOW BOAOMN.

Yepes 24 yaca Ha noacTaBKe AOMKHbI BO3HMKHYTb OCTPOBKM KpuctannoB. [lo6aBkTe
ewe 1/2 noxeuykn cBeTsLLEACA OKpallMBalOLWeEeW CMecu B pacTBop. 3aTeM ocTaBLTe

acTBOP HETPOHYThbIM.

YT10ObI CBETALMICA KpUCTanN NOMy4uUrics, Hy)kHa Temnepartypa Bbiwe 20°C. AKKypaTHO
nepeHecuUTe KOHTeNHep C pacTBOPOM B TeMnsoe NoMeLleHne Um Ha Bepx XonoaunbHUKa —
Tyna, rae Ttenno. [Mognoxute nop KoHTenHep nuct 6ymaru. HE HAKPBLIBAUTE
KOHTEUWHEP. OcTtaBbTe KOHTEWHEpP HETPOHYTbIM Kak MMHMMYM Ha 15 yacoB, 4TOOLI
Kpuctann Hadan pactu. Kaxpgble HeckonbKo 4acoB npoBepsiniTe Kpuctannbl. B
HOpMarnbHbIX YCIOBUAX KpUcCTamnnbl BbIpacTyT AO MOBEepPXHOCTU pacTBopa 4epe3 7-10
AHen. Pasmep KpucTanmna MoXxeT OTNinyaTbCs B 3aBUCMMOCTHU OT ycnoBui. B xonogHoun u
BNaXHou cpepe Kpuctann OyaeTr pactu ponblie. UHoraa 3To 3aHMMaeT HECKOSbKO
Hegenb. MO3TOMY HABEPUTECb TEPMNEHWUA. Pe3synksTaT cTtout oxuaaHus!
MpumeyaHue: BO BpemMsi pocTa MeJikue Kpuctarfibl MOryT pa3pactaTbCA Ha BHYTPeHHeun
CTeHKe KOHTeWHepa. JToT 3dhekT nonyyun Has3BaHMe «MON3y4vyero Kpuctannar.
Kpuctannbl o6pa3ylorcsi u3-3a Toro, 4To XMAKOCTb NpocavyMBaeTcsl CKBO3b Mernbyanlume
TpelWwmHbl MeXay CaMMMM KpUcTaryiaMu, a Takke MeXAy KpuctansiaMum U CTeHKOW (3ToT
npouecc Ha3blBaeTcA KanunnspHbIM OBWXEHWEM), a 3aTeM WcnapsieTcs, QfaBas
KpucTtannam pactu. Ecnu Bbl yBuauTe, YTo Ha BHyTPEHHEN CTEHKE HAYUHAIOT NOABNATLCA
MesrikMe KpucTassibl, COBETyeM BaM aKKypaTHO yAanuTb uX, usberasi nepemelinBaHuA
cMmecu.

(?) Korga KpucTannel BeIpacTyT A0 NOBEPXHOCTM pacTBOpa, CreiTe OCTaBLIMIACSA pacTBOp.

Mpu BbINMMBaHUM pacTBOpa NpuAepPXKUBaAUTE KpucTann roxe4vkon. CnuTbin pacTtBoOp
Henb3A ucnonb3oBaTb cHoBa, noatomy [MEPEON TEM, KAK CJIMBATb PACTBOP,
YBEAUTECb, YTO KPUCTAINN AOCTUI HY>KHOIO PA3MEPA.

Korga kpucTann nNONMHOCTLI BbICOXHET, HAaKPOWTE KOHTEMHEpP KPbIWKOW, 4TOObI
3alMTUTBL KpUCTanm oT BnaxHoro Bo3ayxa.
MNosppasnsiem! Baw cBeTtAwmnca kpuctann rotos. Noaepxute ero MMHYTY Ha CBETY UNK
nop naMmnoun, u yBuauTe, Kak oH 3acseturcs!

B. KAK 3TO PABOTAET?

Koraa Bbl BbichbinaeTe NOpPOLIOK B BOAY, OH pacchbinaeTcsi nNoa BOAOW Ha Menbyauluue
yacTuubl. OHM cRUWKOM Manbl, 4TOGbI WX yBUAeTb. [lonyuyuBLIasCA KMAKOCTb
Ha3bIiBaeTCA PacTBOPOM, TOYHEE, HACbIWEHHbIM pPacTBOPOM, MOTOMY YTO €cCnu Bbl
no6asuTe ellle NOPOLLKA, TO OH YXe He pacTBOPUTCS.

Co BpemeHeM Boja OCThbIBaeT, U YacTb ee ucnapsieTcs. Tenepb BoAa yxe He MOXeT
yAepXuBaTb YacTulbl OTAENbHO, U HEKOTOPbIe U3 HUX HAYMHAKT COeAUHATBLCH BMeCTe.
lNocTeneHHO K HWM NPUCOEAUHSAIOTCA Apyrue, W pasHble rpynnbl YacTul Takxke
coeAuHAIOTCA Mexay coboi. OTU YacTULbl COEAUHATCA B onpeaerieHHOM Mnopsiake,
o6pa3ys KpucTannbl ¢ NPAMbIMU KpasiMu U POBHOM NOBEPXHOCTbLIO, KOTOPbIE Bbl BUAUTE.
CBeTsilLlasicsl OKpalwuvBalllasi CMeCb MNPUKPennsieTcss K MOBEPXHOCTU KpucTanna wu
noactaBkn. Korga oHn HaxoasitTcs Ha cBeTy B TeYeHMe HEKOTOpPOro BpPeMeHW, TO Mpwu
nomMelleHMn B TEMHOTY CMeCb MCMyCKaeT HaKOMMeHHble CBETOBble BOIHbI, KOTOpble
NMPOXOAAT CKBO3b KpUCTanbl, 3aCTaBNAA UX cBeTUTLCA!

B. UHTEPECHbBIE ®AKTbI

e Kpuctann — 3To TBepgoe Teno, cocTosiliee U3 yactuy (aToMOB, MOHOB, a MHOrAa U3
rpynn aToMOB — MOJeKysl), CoeAMHEHHbIX BMecTe B BuAe peweTku. Llenbin kpucTtann
COCTOMUT U3 MHOXECTBa TakuX peLueToK, COeANHEeHHbIX BMeCTe.

* HekoTopble ecTeCTBeHHbIe KpUCTarsibl U MUHepanbl o6nagarT CBOMCTBOM Mormowartb
HeGonbluMe NopuuM cBeTa U UcNyckaTb UX B BuAE BOJIH APYrol ANUHbI, KOTOPbIe MbI
BMAMM. Takoe WM3MeHeHue ANVHbI BOJHbl Bbi3blBaeéT BpPeMeHHOe W3MeHeHue LBeTa
MuHepana. bBonbwWMHCTBO MUHepanoB He o6GnagaroT pIIHOOPECUEeHTHbIMU CBOMCTBaMU.
JNMuwb okono 15% MuHepanoB MOryT CBeTUTLCA BUAMMbIM o6pa3oM. Takue cBeTAwwmecs
MVI6HepaI1bI NOXOXM Ha Ty CBETSALLYHCA OKpallMBaloLLyl0 CMecb, KOTopas nonana B Ball
Habop.

e OgHMM U3 nNpUMEepoOB eCTeCTBEHHOro cBeTswerocs (UnNu «dgrnopPecLEeHTHOro»)
KpucTtanna siBnsetca cnwooput. Kak Bbl yxe Aoraganucb, croBo «drnioopecueHLmns»
NMPOUCXOAUT OT Ha3BaHUA 3TOro MuHepana. OObIYHO OH CBETUTCA CUHMM. BoamoxHo
xenToe, 3efieHoe, KpacHoe, 6enoe u huonetoBoe cBeyeHue. HekoTopblie KpucTannbl aaxe
cdoccopecumpytoT.

* CyLLecTBYIOT peaKue 3k3eMnnsapbl priloopuTa, KOTOpbie CBETATCS NMPU HarpeBaHuu. 3To
NpPoOUCXoAUT NOTOMY, YTO B 3TUX MMUHepanax ecTb XMMMUYeCKUe COeAuHEeHUsi, KOoTopble
McnyckaroT CBeT NpyM MOCTYMSIeHMM B HUX TENroBOW 3Heprun. Takoe CBOMCTBO
Ha3bIBaeTCs TePMONOMUHECLIEHLUEN.

e CywiecTByeT CeMb OCHOBHbIX (pOpM  KpuUCTansoB, KOTOpble Ha3biBalTCH
KpucTannMyeckumm cTpyktypamu. Kaxxgas cTpykTtypa npegnonaraeT cBoe pacrnosfioxeHue
yactul. BcTpevarotcs Kybuueckasi, TeTparoHasibHasi, rekcaroHasibHasi, MOHOKJIMHHas,
TPUKIIMHHasA, poMmbuyeckasi U pom6o3gpuyeckas CTPYKTYpbl.

* MHorue ropHble nopofbl COCTOAT U3 KPUCTaINJIOB pa3fUYHbIX MUHepanoB. Yalwe Bcero
BCTpeyYaroTcs KpucTansbl KBapua, NosieBoro wnarta, poroBo o6MaHKu U crnogbl.

e [lparoueHHble KAaMHU, KOTOpPble KPacMBO GEeCTAT Ha KOMbLAaX U OXepesnbsiX, Takue Kak
GpuUnNNuaHTbl, U3yMpyAbl U PyOUHbI, ABNAIOTCA KpUcTaniamMmu.

* KpynHenwum 13 HangeHHbIX anMa3oB 6Obin anma3s «KynnuHaw». Ero Hawnu B KOxHoM
Adpuke B 1905 r. OH Becun 621 rpamm.

* BenukonenHble GonbluMe KpucTanmbl BbipacTaloT B cKanbHbIX newepax. Ux nHorpga
Haxo4AT uccrnegoBartesnv newep.

e docchaT aMMOHUSA (NOPOLLOK U3 ITOro Habopa) sIBNAETCA COCTaBHOW 4YaCTbi0 HEKOTOPbIX
ynob6peHun, KoTopbiMU Mornb3ytoTcA depmepbl. Takke OH MCNONb3yeTcss B HEKOTOPbIX
BMAax OrHeTyLIuTenemn.

e Conb, KOTOpPYH Bbl gobansiete B NULLYy, COCTOMT U3 KPOLLUEYHbIX KPUCTANNoOB MUHepana
noA Ha3BaHMeM XJIopua HaTpus.




