BoipawLMBaHue
KPUCTAAAQ

[TOATOTOBMAU Y4EHMKM /-3 KAQCCO
XPOMOBA AAEKCAHAPA, BUHOKYPOB
BaAaepun, PoiOak EAEHAQ.

YUYnUTEeAb . TMMOLLEHKO MUXAMA
BacuAbEBUY




G111 KOUCTAAA, KOK M BCE CYLLLECTBYIOLLLEE B NMPUPOAE,
MNPETEPNEBAET CO BDEMEHEM PIA M3MEHEHMMN,
COCTABAAOLLMX TO, YTO YCAOBHO HA3bIBAOT 'YKM3HbBIO".
MN3AQBHA BHUMOHME YEAOBEKQO MPOUBAEKAIOT M3YMUTEAbHbBIE
MO COBEPLLUEHCTBY TBOPEHMA HEXMBOU MPUPOAbI -
KPMCTAAAbL. O HUX Mbl 3HOEM C TAYOOKOM APEBHOCTU, HO
AMLLB B 17 - 18 BB. HOHOAQ COOPMUPOBATLCH HOYKO O
KPUCTAOAAQX - KOUCTAAAOTPADOUA. AOATOE BPEMSA OOBLEKTAMM
MCCAEAOBAHMA ObIAM MPUPOAHBIE MUHEPOABI. B
AQABHEMLLIEM C PA3BUTMEM XUMMM HOHOAQ FOOPMUPOOBATLCH
KPUCTAOAAOXMMMS, MO3BOAMBLLAA OOBIACHMTE MHOTUE GBAEHUS
B KOUCTAAAQX. Pa3BuUTME TEOPUM OOPA30BAHMA KOUCTAAAOB,
OCOBEHHOCTEN MX BO3HMKHOBEHMS U POCTA CTUMYAUPOBAAO
PA3PABOTKM METOAOB CMHTE3A MCKYCCTBEHHbIX KPUCTAAAOB.
KPOUCTAAAOTPADMA CO3AAAQ LLEABIM PIA CNELIMAAbHbIX
METOAMK M CNOCODOOB, MMEIOLLIMX BOAbLLIOE MPAKTMYECKOE
3HAYEHME N PACMPOCTPAHEHME .



Lo 'MNnoTe3a MCCAEAOBAHMUS:

"o YUTON AOMOAHUTEABHYIO AUTEPATYDY,
Mbl Y3HOAM, YTO KODUCTAAAbI MOTYT
NOABAIATLCS MPM MCMNOAb3OBAHUM
PA3HbIX CNOCOOOB BbIPALLMBAHMS U
NP CO3AAQHUM OMPEAEAEHHDBIX AAR HUX
YCAOBUU. SHAYUT, ECAU M3MEHSITb




OBObEeKT MCCAEAOBAHUA. KOUCTAAADI

[Toe AMET MCCAEAOBAHMS
. MPOLLECC KPUCTAAAUIALLMMN.
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i im LLeAb npoekTa:

e ])Hay4ntca oOpaALLLATECA C
XMMMYECKMMM BELLLECTBAMM.

* 2) Y3HATb, 4TO TAKOE KPUCTAAADI.

2° 3FDOOHG/\M3MDOBOTI: NOAYYEHHbIE

| RE3YABTATHI.
T




| &Q NpasuAa 6e3o0nacHOCTH

* AAS MOUTOTOBAEHMUS PACTBOPA HE
MCIMOAb30OBATb MULLLEBYIO MOCYAY;

° Mpu paboTe HA BO3AYXE, CTOHOBUTLCH TAK
4TOO BETEP HE 3AAYBAA KAMAM PACTBOPA B
BaALLy CTOPOHY;

* HA PYKM ODI3ATEABHO OAETb PE3MHOBLIE
NepyaTku;

e Bo Bpemsa paboThbl B MOMELLEHUMU
Tpebyetcd obecneymtb AOCTYIM CBEXETO
BO3AYXQA (OTKPbITb JOOPTOUKY, BEHTUALLMIO,
BKAKOYUTb BbITAXKKY, OTKPbITb ABEPD);




: km YTo TaKOe KPUCTAAABI?

e KpMcTaAAbI-TBEDAbLIE BELLLECTBA,
MMEIOLLIME €CTECTBEHHYIO BHELLIHIO
ADOOPMY MPABUAbHbIX
CUMMMETPUYHBIX MHOTOIDAHHUKOB,
OCHOBQHHYIO HO MX BHYTPEHHEM
CTPYKTYpE, TO €CTb HO OAHOM M3
HECKOABKMX OMPEAEAEHHbBIX PETYASR
PACMNOAOXEHMN COCTABASIOLLIMX |
BELLLECTBO YACTMLL (OTOMOB,
MOAEKYA, MOHOB].




Lo U3 Kkakoro BeLLeCcTBA Mbli
% BbIPALLUBAEM KPUCTAAA U NMOYEMY ?

e CyabdpaTr mean(ll) xopoLluo pACTBOPUM B
BOAE. TOKCUMYHOCTb MEAHOIO KYNopoCca
AAS TEMAOKPOBHbIX XXMBOTHbIX
OTHOCUTEABHO HEBLICOKA. [TPMMEHIAETCH B
MEANUMHE, B DOCTEHUEBOACTBE KAK
QHTUCENTUK, ADYHIMLLMA MAM MEAHO-
CepHoe yaobpeHue.

' KeATaq KPOBAHAA COAb U KPACHAOS
o) KPOBAHAA COAb — ABQ

V‘R XMMMYECKMX BELLLECTBA, OYEHb
> NMOXOXMX CBOMMM CDOPMYAOMM




2 _KpacHasa KpoBHAA COAb

PUMEHAETCA: B KOYECTBE KOMMOHEHTA
NPOABUTEAR MPM MNevYaTi JoOTOrPAcOMM
AAST TIOAYHEHUSA DDA EKTOB
TOHUPOBAHMSA, OCBETAEHMS, YCUAEHMS

M300PAXKEHUS;

. XeATas KpOBAHASA COAb
UCNOAb3yeTCSH:

z — AAQ OKPACKM TKAHEM, B Mep
OYEPEAb, LLUEAKQ;

— AAS MOAYYEHMUS MUTMEHTOB; J_f’& LAy

B NPOM3BOACTBE LIBETHOM Gymdid: ™ |

i &




L YTO HOM NoHAAOGUTCS AAS
%@ BbIPALLLUBAHUA KPUCTAAAOB?

1) Becbl(rpammoseble).

2)MeAHbIM KYyNnOpOC, XEATAS KPOBIAHAS
MOAb, KPACHQOS KPOBAHAS COAb.

3)CocCyAbl.

4)BoAQ (200 roamMm HO OAHO Beiilie
S)HUTKQ. -
s



%@ BbipAlLMBAHHKE

e 1)HoAO mocymTaTh(HAMTU B
MHTEPHETE ) CKOABKO TPAMM
BEeLLLeCTB HOAO A0DaBUTL B 200
PAMM BOAbI.

e 2)KOoraa mMbl BbIMMCAUAM MAM
HALLUAM B MHTEPHETE CKOABKO
HOAO AOOOBMTH BELLLECTBA B
200 rpaMM BOAbI Mbl CHUTAEM
HA TPAMMOBbBIX BECOX BEC U
AODaBAIEM B 200 roaMM BOAD



Ly 3)XOPOLLO PA3MELLMBAEM PACTBOP
% OCTOBASIEM HA NAPY AHEM




8 4) CnycTa NnApy AHEN HO AHE COCYAQ
YHYT PACTU KPUCTAAAbI M HOM HOAO
OKKYPOTHO OYUCTUTb COCYA OT
KPOUCTOAAOB MOAOXMB MX HO OYMATY.

e 5)HAMAEM CAMbBIN KPACKBbBIM KPUCTOAA U
MPUBIXKMM ETO K HUATKE V1 OTTy CTHIM B

DACTBOP . ’]"




- 6) CnyCcTta HEAEAM Y
HOC BbIPOCAM OYEHb
KPACUBbIE KPUCTAAADI
BbIDOC OOAbLLIOU M
KPACUBbIN KPUCTAAA.
LleAb ObIAG
AOCTUTHYTO




tz% BbIBOA:

e Mbl HOYYUAMCDH BbIPALLIMBATb KPMCTAAADI,
HAYYUAMUCH PABOTATbL C XMMMYECKUMM
PACTBOPAMM, PAZOOPAAMCH YTO TAKOE
>KEATAS KPOBHASA COAb, CYABGDAT MEAM,
KPACHQS KPOBAHAA COAb U PA30DOPAAUCH
B TEXHMKE OE30MNACHOCTH .




Bcsa uHdbopmaLmsa ObIAa B3STA :
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o hitps://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB
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D0%B4%D0%B8 (lI)

s hittps://zen.yvandex.ru/media/id/5e1cc8300a451800a
cb4eé63c/mery-bezopasnosti-pri-rabote-s-mednyim-ku
porosom-5elf/4e/ee5a8a120532a828

e hifps://infourok.ru/issledovatelskaya-rabota-viraschiv
anie-kristallov-v-domashnih-usloviyah-3542645.himl




