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BripammnBanue KpUCTAILI0B U3 PACTBOPOB XUMHYECKHX BEIIECTB B JOMAITHUX
YCJIOBHUSAX.

Heab 3xcnepumenTa: [103HaKOMUTBCS C pa3IMYHBIMU METOJIAMHU TTOTYYEHUS
KPHUCTAJVIOB U3 PACTBOPOB XMMHUUYECKHX BEIIECTB U MONBITATHCS BBIPACTUTH
KpHUCTaJLIbI.

.

O6pa3zen kpucramia

3ajaum IKCIEPUMEHTA:

OO0mey4eOHbIe: YUUTHCA HAOIIOAATh 32 XOJIOM SKCIIEPUMEHTA U JIeTaTh BBIBOJIbI
CrnenuajbHble: YMEHHUE OPUEHTUPOBATHCSA B UHPOPMALIMOHHOM MPOCTPAHCTBE
(MuTepHert, cienuaabHas IUTEPATypa, SHIUKIONEINH);

HNHTe/1eKTYalbHBIE: CPABHUBATH PE3YJIbTATHI OMbBITA;

HccaenoBareibCcKue: yMEHUE JI€JaTh BBIBOJIBI IO pe3yJIbTaTaM OIBITOB

Q6opynoBanmue:

BECHI, Pa3HOBECHI, XUMUYECKUI CTaKaH, CTEKJITHHAS MallouKa, BOPOHKA, GUIBTP,
HITaTUB, (apPOpPOBbIE YALIKH, IJJACTUKOBAs BAHHOUYKA, MMHIIET, MEPHBIN LIMIIUHJD.

PeaKkTuBbI:
BOJIa, MEJIHbIN Kynopoc, pocpaT MOHOAMMOHUS, KPUCTATUIMYECKHUH MO/,
II0BApEHHAsI COJIb.
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1.BBenenue
Kak st npumés Kk MbIcJiM 0 BLIPAIIMBAHUYN KPUCTAJLIIOB,
WJIM C Yero HAYaJ10Ch MOE uccjie0BaHue.

BrniepBbie s mMo3HAKOMWIICS C KpPUCTAJJIaMH, BBIPAIMBAs UX B JOMAIIHUX
YCIIOBUSIX U3 pacTBopa coiu (ochaTta MOHOAMMOHUS, KYIUICHHOTO B MarasuHe.
VYIMBHUBIINCH KPacoT€ BBIPAIIEHHBIX KPUCTAJIOB, y MEHS BO3HHMKIIA MBICIb
MOJTyUIIle TTO3HAKOMHUTHCS ¢ HUMU. V3yuast 3HaKM XUMUYECKUX JIEMEHTOB TaOIHUIIBI
. MenneneeBa, s y3HaJ, 4TO YIJIEPOA U KPEMHUUA MOTYT OOpa3oBBIBaTh
kpuctamibl. C OCHOBaMHM XMMHUHM MHE TOMOIJIA TMO3HAKOMHUTHCA HAIll YYUTEIb
XUMHUU U OUOJIOTUH, C KOTOPOH s TOOBIBAI B IIKOJILHOM JlabopaTopun kabuHeta. S
YBUJIET MHOT'O HHTEPECHOTO, MPOJEIIall C HOMOIIBIO YUUTENSI HEKOTOPHIE OMBITHI.
Hampumep: s noayuma
-KUCJIOPOJ U YTIICKUCIBIN T'a3;

-rosry6oit ocagok ruapokcuaa meau (1) u pactBopuit ero B COISTHON KUCIIOTE;
-KpUCTaJJIbl BHIIAPUBAHUEM MEPEHACHIIIIEHHOT'O PacTBOPA MMOBApPEHHOI COH;
yBHAed Kak HoJI M3 TBEPAOTO BELIECTBA IMPU HArpeBaHUM IPEBPAIIACTCS B
ra3ooopasHoe.

IIyremecrBue B cTpany «XHMJISTHINIO»
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Mou NnepBbIC IKCIICPUMCECHTDI




K\a\i\/iOI[a IlosryuyeHne KpUCTAJLJIOB IIVTEM BbIIIAPUBAHUSA

i —

I'a3 MOKHO He TOJILKO I0JIyYUTh, HO U BLLIUTH
2. Teopernyeckast 4acTh
2.1. Kpucraiuisl B npupoe.



2.2. Kpucramisl Ha ciy>k0e 4esnoBeka.

2.3. Kpucramuisl B niemepax
2.1. Kpucraaabsl B npupoje
KPUCTAJUJIBI (ot rpeu. krystallos - kpucrami, mnepBoHAayanbHO - JI€N), TBEPIbIE
Tena, oOJamaronIue TPEXMEPHON MEePUOAMYSCKON aTOMHOW (MU MOJIEKYJISIPHOW)
CTPYKTYpOl W, TpH OIpEeNeJCHHBIX YCIOBUAX O00pa3oBaHUs, HMEIOIINE
€CTECTBEHHYIO ()OpMY MPABUIBHBIX CHMMETPUYHBIX MHOTOTPAaHHUKOB (puc. 1).
Kaxxngomy ~ XMMHYeCKOMy — BEIIECTBY,  HaxoAsduleMycss  IpH  JIaHHBIX
TEPMOJMHAMMYECKUX YCIOBUSX (TeMIeparype, NaBJI€HHWU) B KPUCTALIUYECKOM

COCTOSIHUU, COOTBETCTBYET ONpEIeJICHHAsl KpUCTAJUIMUECKasi CTPYKTYypa.

Puc.1. cDOpM.’:I IMPpaBUIBbHBIX CHUMMCTPHUYHBIX MHOI'OI'DAHHHUKOB
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Nupawngd  [lunupamuga

Tpaneuoaap
Cranenoaap  Mpwama Powboaap
ferpaasp  Okraagp . .'LZ’LL'TETLP
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Puc. 2. IlpocTsie ¢popMbI (a) KpUCTAIIOB M HEKOTOPbIe UX KoMOuHaiuu (0)
Boasinbie kpucta/uibl. Cuiia BOASIHBIX KPHCTAJLIOB.



http://www.xumuk.ru/encyklopedia/2193.html
http://www.xumuk.ru/encyklopedia/2196.html
http://www.xumuk.ru/encyklopedia/2196.html
http://www.xumuk.ru/encyklopedia/1165.html
http://www.xumuk.ru/encyklopedia/2/4324.html
http://www.xumuk.ru/encyklopedia/2/4324.html
http://www.xumuk.ru/bse/1483.html

Kpucramisl, o6pa3ytomnuecs: B 3aMEpP3IIEH BOJIe, U3MEHSIIOTCS M0/ BO3JICHUCTBHEM

HaIlpaBJICHHBIX Ha HUX MbIcel. Jloktop Macapy OmoTo, aBTop KHUTH « TaitHas

JKW3HBb BOJIbI», 0OHAPYIKHII, YTO BOJIA ITOJI BO3JICCTBHUEM CJIOB JIFOOBU (DOPMHUPYET

KPAaCUBBIE CJIIOKHBIE Y30PbI, a O] BO3/ICICTBUEM CJIOB C HEFaTUBHOM

SMOLMOHAIBHOW OKPACKON — HECOBEPIICHHBIE, ACCUMETPUYHBIE KPUCTAILIBI.
HeraruBHO- 3MOLIMOHAJIbLHAS OKPACKA

MmTnep 1

J{oOpbie mOMBbICIbI (POPMHUPYIOT NPABUIBLHON (GOPMBI KPHCTALIOB

o

«JTro00Bb K cebex» «ITociie MOTUTBBI» «denphun»

2.2. Kpucranisl Ha ciayx0e yeaoBeka.

[IpyumeHeHne KpUCTaAIUIOB OCHOBAHO HAa CBOMCTBAaX WJIM COYETAHUU CBOMCTB
MHOTHX U3 HUX, Halp. BHICOKON TBEPAOCTH U Npo3payHocTH (anmas). [Ipumensitor B
paOTEXHUKE, B DJIEKTPOHUKE, [UIs Ja3epHOM TEXHUKUM — pyOHWH, TrpaHart,
(MoMynpoBOAHUKOBBIE Ja3epHble Kpuctamwibl) Kpucramier kopynma Al203
IPUMEHSIOT B ONITUYECKUX JIA3€PAX, B FOBEIIMPHOM JIEJIE U JIP.

KapTI/IHbI N3 KPUCTAJLJIOB CBﬂpOBCKI/I, M3BECTHLIX IOBEJIUPOB

«bonp1Ion atom» «Buxpb»


http://www.xumuk.ru/encyklopedia/2254.html
http://www.xumuk.ru/spravochnik/350.html
http://www.xumuk.ru/encyklopedia/159.html
http://www.xumuk.ru/encyklopedia/2/4325.html

«Momnekyna» «ATOMHBIN KBaJpaT»

ﬂCKyCCTBeHHLIe KpUCTAJJIbI U3 }IOMaHIHeﬁ KROJVICKIITMH
]

{pucTann

Poccuiickue mexnonozuu. Belpaniusanue
KPUCTAJUJIOB B 3JIEKTPOHHOW MPOMBILUICHHOCTH [IprumeHeHne KpUCTalIOB




Kpucraniasl B urpe

2.3. Kpucranisl B nemepax

Oco0eHHO MHTEpecHa KpHCTaUIM3alMs MOA3EMHBIX BOJ B memiepax. Kamis 3a
Kaluield MPOCAYMBAIOTCS BOJBI, W TMAJalOT CO CBOJOB Iemephl BHHU3. Kakmas
Kamejibka TMPU STOM YaCTUYHO HWCHApsSeTcss W OCTAaETCs HAa TOTOJKE TCIICPHI
BEIIECTBO, KOTOpoe ObUIO B HEW pacTBOpeHO. Tak MOCTemeHHO oOpa3yercs
cocynbka. OHa clOKeHa M3 KPUCTALTUKOB. MHOTZIA COCYNBKH, PacTyIIue CBEPXY
(CTanakTUThl) U CHU3Y (CTAIarMUTHI), CPACTAsICh BMECTE, 00pa3ytOT KOJIOHHBI.

(

o . 3 e, R o =
Cranarmutsl B JlemenoBckoit  Jpy3sl kanmbiura B ["aypckoit JloOmuHcKas nemiepa.
nemepe. CinoBakusl. neuiepe. TypkmeHusl. CnoBakusi.

JlenoBbie KPUCTAJJIBI € <ITOJOKOHHHKA»




3. IIpakTuyeckasi 4acTb. Pe3yabTarhl ONBITOB.

Dtanbl NPaKTUYECKON YacTH

Cpok mpoBeieHUs: OKTAOPb-HOSIOPH

[IpakTHyeckas 4actb

1-s1 Henens [ToaroroBka XMMHUUYECKUX PEAKTHUBOB,
XUMHUUYECKOT0 000py0BaHUS

2-51 Henens [IpuroroBneHne HACHIIEHHBIX
pacTBOPOB COJIEH

3-4 nenenn Hauano kpucramnuszaunu

5-6 Henenu [Tosrydyenre MeNKUX JIpy3 IBETHBIX
KPUCTAJIJIOB

7-8 Henens Odopmienne pe3ybTaToB

IKCIIEPUMEHTA:
a) opopMIIeHUE B IIEYATHOM BHJIC
0) co3IaHue npe3eHTaIun

3.1. Buipawusanue KpucTaLioB METOIOM UCHADEHUS N3

NMEPEHACBIICHHBIX PaCTBOPOB coJiei.

OmnbiT-1. BpipammBanue KpUCTALUIOB W3 KOHIEHTPUPOBAHHOTO PacTBOPA
dbochara MOHOAMMOHHUSI TP HOPMAJIBHBIX YCIOBUAX. B TeueHHe HECKOJIBKUX JTHEH
s HaOMIOJaN 3a mporeccoM kpuctaum3anuu. Yepes 10 aHelt s yBuaea KpacuBbIE
MPO3PAYHbIE KPUCTAIUIMKH, OXO0KHUE HA KPUCTAJIIbI TOPHOI'O XPyCTAaJIS.

Bripamennsie kpuctamibl pochaTta MOHOAMMOHHS

10
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Kpucramisl, BepaiieHHbIE MHOIO

JJist cpaBHEHUS TPEICTABIICHB KPUCTAJLIbI
TOPHOTO XPYyCTallsi C TOpPHI «SpyTa»
(Ypanbsckue ropsl)

OnbiT-2. BeipaiuBanue KpUCTAIIOB U3 KOHIEHTPUPOBAHHOI'O PACTBOPA
MEHOTO Kynopoca Npyu HOPMAJIbHBIX YCIOBUSIX.

B Teuenue HeckoabKUX AHEH s HAOM01a) 32 TPOLIECCOM KPUCTAIU3AIUH.
Uepes 10 aneit st yBu1e KpaCUBbIE CHHUE KPUCTAILTUKH, KOTOPbIe 00pa3oBaiv
HEOOJIbIITNE APY3HI.

MeToauka NpUroToBJICHHS MEPEHACHILIEHHOI0 PAaCTBOPA MEIHOI'0 KyIopoca.
I oram.

B crakan ¢ ropsiueit Bo10M BChINAI CTOJBKO COJIM, CKOJIBKO MOYKET PACTBOPUTHCA.

11




II pTan

Koraa conb coBceM mepecrana pacTBOPATHCS, MPO(UIBTPOBAT paCTBOP Yepes
bunbpTpOBaANIbHYIO OyMary

III >ran

[IpuroToBUI KOHUEHTPUPOBAHHBIA PACTBOP MEIHOIO KylIopoca JUis
KPUCTaJUIM3aLUN.
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IV sran. Pe3yabTarsl moei
padoThI.

jsi

[Ipu oxnakJIeHuu pacTBOpP CTAHOBUTCS MEPEHACHIICHHBIM, TaK KaK
PacTBOPUMOCTbH COJIM YMEHBIIAETCA U JIMIITHEE BEMIECTBO BBINAIAET U3 PACTBOPA,
BBIJIEJISAETCA HA THO COCya B BUJIE KPUCTAJIOB.

Bripamiennsle kpuctamisl cyibdara menu (11)
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Br1 AIICHHBIC APY3bl U3 KPUCTAJJIOB MCIHOI'O KYIIOPOCa
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Jns cpaBHEHMS IpeACTaBEHA APy3a TOPHOTO XPyCTals,
¢ Topsl «SpyTa» (Ypanbckue ropsl)

3.2. lloyuenue KPUCTAJIOB METOAOM 6blNAPUBAHUA N3
NepPeHaChIIEHHBIX PACTBOPOB COJICH.

OneIT-3

S y3Han, 4To KPUCTAIBl MOXKHO TOJIYYUTh U METOJIOM BBHITTApPUBAHUS 32 KOPOTKUN
MPOMEKYTOK BPEMEHHU.

14




Kpucrtaiuibl, nojiydeHHbIE U3 MEPEHACHIILIEHHOTO PAaCTBOPA MOBAPEHHOM COJIH
s paccMaTpUBAIO MOl MUKPOCKOIIOM.

OnbiT-4. Bo3ronka ioaa.

S Obu1 ynuBia€H TeMm (HaKTOM, YTO KPUCTAUIBI HOJa MOTYT TEPEXOJUTh B
ra3zo00pa3HOe COCTOSIHUE, MUHYSI KUJIKOE, U, OXJIaXAasCh, IPeBpaIiaThCsa CHOBA B
KPUCTAJLIIBI.

OI[I/IH N3 CaMbIX SAPKUX IKCIICPUMCHTOB

3akiroueHue.

15




B pesynbrare cBoero McCleIoBaHHUS S CyMEN IMOJYYHUTh MEJKHE KPUCTAJUTMKHA U3
PacTBOPOB cojiel. A Temeph s MOCTABUI Iepes] COOOM I1eb BBIPACTUTD JPY3y U3
KpUCTAJIOB OoJiee KPYMHOTo pasMepa. A Jjisi ’TOr0 MHE HEOOXOAUMO YIIyOUTh U
paCIIMPUTHh MOW 3HAHUSI TI0 XUMUH.

Takyto npy3y s Obl XOT€Jl UMETh
B CBOEU KOJUIEKIIUH I10]] UMEHEM
npy3a «Jlyuukm»

Jlureparypa.

B.H.AnexcuHckuit,- «3aHMMAaTeNIbHbIE OMBITHI MO0 XUMHUH. MockBa, [IpocBemeHue
1995

http://www.xumuk.ru/encyklopedia

http://www.crystali.ru//

www.delfin-gifts.ru/catalog/Kristally/

[eTckas aHumknoneaus Knpunna n Medoauns, 2007;
bonblwas sHumknoneams Kupunna n Medoams, 2008
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http://www.crystali.ru//
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