! YBara:

BUPOLLLYBAHHA KPUCTA/IB PU3NK 3ALYXU —
. ManeHbki getani.
! SACTEPEXXEHHA: LIE HE ITPALLKA. LIE € OCBITHIN KOMMNJIEKT, He npusHaueHo ans aiteil

AIKUA AEMOHCTPYE HAYKOBI MTPUHLIWMM BECE/IM CNOCOBOM. | 14 3.4 pocis.
BCA 36IPKA | POEOTA 3 TPOEKTOM NOBWHHI BUKOHYBATM NI

HATNAA0M AOPOC/IUX. YBAXXHO NMPOYUTAMTE BCI IHCTPYKLLIT. HE MIAXOAUTD ANA
JITEI 0,0 3 POKIB B 3B’A3KY 3 HABHICTIO MAJIEHbKUX AETAJIEN, AKI MPEACTABAAIOTb
PU3UK 3AZYXW NPU HEOBEPEXXHOMY NOBOMKEHHI.

I SACTEPEXXEHHA: KOMNJEKT MICTUTb XIMIKATU, AKI MOXKYTb LLKOAY NPU
HEOBEPEXHOMY BUKOPUCTAHHI. YBAXHO NPOYUTAMUTE 3ACTEPEXKEHHA HA
IHOUBIAYANIbHUX KOHTEMHEPAX.

I3ACTEPEXXEHHA: MICTUTb XIMIKATMU, LLLO KNACUDIKYIOTbCA AK 3ArPO3U BE3MNEKM.
NEPEJ BUKOPUCTAHHAM MPOYUTAMUTE IHCTPYKLIT, LOTPUMYMUTECA iX | 3BEPEXKITD iX
ANA AOBIAKWU. HE AONYCKAMTE, LWOB XIMIYHI PEHOBUHU BXOAUNN Y KOHTAKTU 3
BYAb YACTUHOIO TINIA, OCOB/IMBO 3 POTOM | OYUMA. TPUMAETE MANEHbKUX AITEN
TA TBAPWH NOAANI BI, EKCMIEPUMEHTIB. 36EPIFTAUTE XIMKATW B HEQOCTYMHOMY
MICLI ANA MANTEHbKUX OITEWN.

ByAb nacka, NpoYnTanTe HaCTYNHI IHCTPYKLi, NOBiAOMAEHHA Npo 6e3neky Ta iHbopmauy,ito
npo nepLy AONOMOry, HaZlaHy NPU HELWACHMX BUNagKax. TpumanTe ix ana AoBigKK.

B pasi, AKLWO AUTUHA, Aopocaa NtogMHa abo TBapMHa NPOKOBTHY1A Hebe3neyHi pevyoBUHM,
6yab nacka, HeramHo 3BepHITbCA A0 NiKapA.

NOPAAM 3 BE3MEKU

1. Jopocanin cnocTepirady NOBMHEH NEPEKOHATUCA, WO LEe KOMNAEKT NigxoanTb i
6e3neyHunin ana ANTUHU, NepLU HiXK No4aTU MOro BUKOPUCTOBYBATY.

2. OCKinbKu 30i6HOCTI AiTelt MOXKYTb BiZIPi3HAIOTLCA HABITb B MEXaX OAHIEi BIKOBOI rpynu,
A0pOCNi NOBUHHI NPoABAATM 06ayYHICTb WOA0 TOro, AKI BUAM AiANbHOCTI NiaxoaAaTb ANA
KOHKPETHOI ANTUHM.

3. Jopocanit noBuHeH 060B’3K0BO NonepeauTh i NoiHGOpMyBaTH ANUTUHY NPO AOTPUMAHHA
npasun 6e3neKkn nig Yac BUKOPUCTAHHA LbOro Habopy.

3AXO4U BE3MNEKU

* [lpoyunTakiTe iIHCTPYKLiO Nepesa BUKOPUCTaHHAM. [loTpumyinTecs ii i 36epirante y
HaAgiMHOMY MicLi Ana A0oBiAKMK.

e Harnag i ponomora gopocanx 060B’3KoBi.

e HenpasusibHe BUKOPUCTAHHA XiMiKaTiB MOXKe NPU3BeCcTM 40 TPAaBMM i 3aB4aTH LWKOAMU
300p0B't0. BUKOHYITE TinbKKM Ti Npoueaypw, AKi onucaHo.

* He gonycKaiite NoTpaniaHHA XiMIYHMX PEYOBUH B O4i, POT abo Ha ByAb-sKY iHLWY YaCTUHY
Tina. Y pasi noTpannaHHA Ha LWKipy, BUKOPUCTOBYMTE 6arato npicHoi Boau, wob 3muTH ix
[amB. IHCTPYKUiT 3 HaAaHHA NepLoi 4ONOMOrn HUXKe].

e TpumaiiTe KUNAAYY BOAY, PO3YMHMU | KPUCTANN B HEAOCTYMHOMY AN1A AiTei micui. Y pasi
ONiKiB OXONO0A4iTb YParKeHy AiNAHKY BEIMKOKO KiNbKICTIO BOAWM NPOTArom 5 XBUAKH. Y pasi
CYMHiBiB, HeraliHo 3BepHiTbCcA A0 Nikaps.



e TpumaiTe ManeHbKMX AiTen i TBapMH nogani Big ekcnepMmeHTanbHOI 30HU, KON BU
BMKOPUCTOBYETE LI KOMMEKT.

* He BauxanTe KONbOPOBUIA NUA.

® He iXKTe, HEe NMITe | He NaniTb B eKCNepMMeHTaIbHIN 30Hi.

* He BMKopucToBYyiTe 06/1agHaHHA, AKe He ByN0 NOCTAaBNAEHO 3 LM KOMMNAEKTOM.

e TpuMmaiTe HaBKONINLLHIN NPOCTIp Bi/IbHUM Bif, nepelwkoa, Aobpe ocBiTAeHUM i
BEHTUNAbOBaHWUM. MpauytonTe 6ina pakoBuHM abo iHWoOro sBogonposoay.

¢ HociTb BiANOBIAHMIA 04AT, PyKaBUUKK i 3ac06M 3axMCTy odeit / 06aun4ua npm poborTi 3
KO/NIbOPOBMM NOCIBOM i NPM BUAANEHHI KPUCTaNIB 3 KOHTEHEpa.

® OuunCTiTb BCe 061aHaHHA NicAs BUKOPUCTAHHA.

* MuiTe PyKU i HABKOAULLHIN NPOCTip NiCAA eKCNEPUMEHTY.

* [lepeKoHaMTeCA, WO BCi KOHTEMHEPM NOBHICTIO 3aKPUTi | NPaBUAbHO 36epiratoTbea nicna
BMKOPUCTAHHA.

* He BUKOPUCTOBYMTE AN1A Xap4yOBMX NPOAYKTIB KOHTEMHEPU, AKI BUKOPUCTOBYBA/IUCA B
EeKCMepuMeEHTi.

* 36epiranTe Uelt KoMNAeKT B 6e3neyHoMy MicLi, He4OCTYNMHOMY 418 MafIeHbKUX AiTeN,
KOAW BiH HE BUKOPUCTOBYETLCA.

* [TOMICTiTb FOTOBUI KPUCTAN Ha NAACTMHY abo HaHOMOPMCTUI MaTepian, Tak AK ¢papba B
KpPUCTanax Moxe po34MHHUTMCA Ta 3abpyaAHUTM NOBEPXHIO.

* YTUNi3ynTe maTtepianu BiANOBIAHO A0 CTaHAAPTIB OXOPOHM MpaL,i Ta TEXHIKK 6e3nekun y
BaLUiM KpaiHi, @ TAKOX 3 LOTPMMAHHAM EKONIOTIHHUX HOPM.

® 3aB)KAN HaJAranTe 3aXMCHi OKYNAPMU.

NEPLIA AOMNOMOTA

AKWO ximiyHa pevyoBMHa abo PO3YMH NOTPANMM HA LLKIPY, HErAMHO NPOMMINTE iX BOAOHO 3
Munom. NMpun NoTpanAsHHI XimikaTiB abo po34MHy B O4i HEraMHO NPOMMUINTE iX BEIMKOIO
KiNIbKICTIO BOAM NPOTArOM He MeHLwe 15 XBUAKUH. AKLLO BUHMKAE po3apaTyBaHHA, 3BEPHITbCA
A0 Nikapsa. Npu BAMXaHHI XiMIYHOT pe4oBMHM BUIAAITL HA CBiXKe nosiTpA. Mpu noAsi
CMMNTOMIB 3BEPHITbCA 33 MeANYHOIO A40NOMOroto. [1py KOBTAHHI XiMIYHOI pe4OBUHM,
KpucTtanis abo po34ymHy HeralHO NPONO/IOLWiTb POT BOAOI, BUNMUATE BENINKY KiNIbKiCTb
MOJIOKa abo BoAM i 3BEPHITLCA A0 NikapA.

KOMMNJIEKTHICTb

1 X BEIMKUI NaKeTUK 3 6inumum Kpuctanamu * [ocHoBHe 3'ea4HaHHA HAa3MBAETbLCA
MOHOAMOHINpocdaT], 3 X HEBEIMKUIA NAKETUK 3 KONbOPOBOK Cymiwwito™*, 1 x KoHTelHep, 1 x
NOXKKa, AOKNaAHI IHCTPYKLii. TakoX HeobXiagHi, ane He BXOAATb B e KOMNAEKT: 6aHOuKa 3
rapA4oto Bogoto, GapTyx, 3aXMCHI OKYNAPU | FYMOBI PyKaBUYKM.

* BAX/INBI 3AYBAXKEHHA:

1. Pi3HOKONbOPOBA CyMill MICTUTb TaKi XiMiYHi pe4oBUHN:

binunii: cynbdat antomiHito i Kanito. CUHIN: cynbdaT antomiHito i Kanito, xnopua HaTpito i
AiamaHToBUI cMHIN FCF. YepBoHKiA: cynbdaT antomiHito i Kanito i amapaHT. MNepekoHalTecs,
LLLO YEPBOHI i CUHI CyMilLi MalOTb HacUYEHI KOIbOPUW. X04a BOHM AonomaraioTb BUpobasTtu
rapHi kpucrtanm, byapTte obepeskHi, Wob He NPo/INTU KONbOPOBUIA PO34YNH abo cymil! Xoua
6yab-AKi NAAMM Ha BaLWil WKipi MOXKYTb 6YTU TMMYACOBUMM, BOHWU MOXKYTb 3a/1MLWATH
NOCTiNHI NAAMKM Ha 04A3i abo noBepxHAX. TOMy Npu PobOTi 3 KOAbOPOBUMM CyMilLaAMM
HagArante ¢apTyX i pyKaBUYKK A4na muTta nocyay. Hakpuiite pobouy noBepxHIO nanepom i



OYUCTITb ii MicnNA ekcnepuMeHTy. YTunisyite nopapboBaHMUN PO3UYNH | HEBUKOPUCTAHI CyMiLli.
He BunuBalite ix B yMMBaNbHUK, W06 He 3abpyaAHUTH NOrO.

2. bina KpuctaniyHa cnonyka [MoHoamoHindocdaT] € rirpocKONiYHOK: BOHA Ma€E TEHAEHL,O
«3axonaBaTn» BOJIOTY, O MICTUTLCS B MOBITPI, | LIe CTBOPIOE 3B'A30K MiXK KpUCTanamu.
MaTepian morKe cTaTn TBepAMM [4Yepe3 CnikaHHA], afie 3roaom MoXKe byTu ayKe nerko
BiAAiNEeHUN, AK LYKOP.

BUPOLLYBAHHA KPUCTANIB

A. IHCTPYKU(II: Harnag popocnunx HeobxigHwmit Beck yac. Mpoasitb ocobansy obepesHicTb
NPW BUKOPUCTAHHI rapAYy0i BOAM i pOo34MHiB. byabTe obepekHi npu poboTi 3 KpucTanamm,
OCKIiNIbKM Kpai gy»Ke rocTpi i 1erko 1amarTbCA.

1. Bam 3Hago6uTtbea 200 mna rapsa4voi Boau, o6 BUPOCTUTU KPUCTaA. AKLLO MOXKAMBO,
BMKOPUCTOBYMNTE OKpin [Boga npu Temnepatypi 100 ° C], Tak AK Le CNpUsE Kpawwomy pocTy
KpucTanis. LLLo6 BiamipAaTK piBHO 200 M, HanuinTe rapA4vy Boay abo OKpin B KOHTelHep,
NMOKM BOHa He gocarHe 30 MM HUXKHbOIO Kpato KOHTeMHepa. BM MmorKeTe BUKOPUCTOBYBATH
HaAPYKOBaHY LLIKaNy Nopyd 3 Aiarpamoto, abo niHinky, wob sumipatu BiactaHb 30 mm.
Tenep Bu moKeTe 404aTM BMICT BE/IMKOTO NakeTa [0cHOBHOro b6inoro cknagy] 8 soay.
MpuMiTKa: B AKOCTi aNbTepHaTUBM BU MOXKETE BUKOPUCTOBYBATU MiPHWUIA CTaKaHUYUK anA
BMMiptOBaHHA 06'emy rapsayoi Bogm abo okpony o6'emom 200 mAa i BUAUTK OrO B
KOHTEeMHep.

2. NMepemiwyiite A0 TUX Nip, NOKM BECb MOPOLIOK HE PO34YNHUTLCA. [laiiTe po3unHy
OXONNOHYTU B KOHTEIMHEPI, MOKW BiH HE CTaHe TeENIMM [He HaATO XO/I0AHUM, He AyKe
raps4yoto, a B iaeani 6amsbko 40 ° C.

3. 32 LONOMOTOH0 NI0XKKM (Nepes BUKOPUCTAHHAM NepeKkoHalTecs, WO BOHA YMCTA i cyxa),
aKypaTHO MOKNAAiTb B TEN/ININ PO34YMH KONbOPOBY CyMiw. Bam noTpibHO BCboro nuwe 4
NNOXKKM KONbOPOBUIA CyMilli 3 KpucTanamu. KinbKicTb CTONOBUX IOXKOK, KA HeobxigHa ana
BMPOLLYBAHHA Pi3HOKO/IbOPOBUX KPUCTaNIiB, 3a3HAYEHO B TabauLi HUKYe. YaCTUHKKN NOBUHHI
TOHYTW i piBHOMipPHO po3noAinatmuca no KoHTeHepy. HE po3miwyinTe po3unH. Kpim Toro,
Hamaramteca 3aBaguTu 6yab-AKOMY YTBOPEHHIO, AKE MOXe BMACTU Ha AHO KOHTeNHepa.
MpumiTKa: 3BepTanTeca 3 KOIbOPOBOK KPUCTANIYHOI CyMiwLwo obeperkHO, TaK AK NirMeHT
MOXKe BUKINKATK NOABY NAAM. YTUNI3yNTe HEBUKOPUCTAHY CYMilLL.

TABIMLUA CYMILWI konbopis

CuHin YepBOHMI Binnn
BnakuTHI Kpuctanu 4 NOXKMU - -
CBiTNO-CUHI KpucTanum 1 noxkKa - 3 NOXKKK
TeMHO-NypNypHi KpUCTanu 2 NOXKKM 2 NOXKKH -
TemHO-4epBOHi Kpuctanu - 4 NOXKM -
CBiT/1I0-pOXKeEBi KpUCTaNmn - 1 noxkKa 3 NOXKU
KpuwtaneBo-4nCTi Kpuctanm - - 4 NOXKMU

4. [1na npaBUAbHOro PocTy KpucTanis noTpibHa Temnepatypa suue 20 ° C. AKypaTHO
NoCTaBTe KOHTelHep B Tenay KiMHaTy abo Ha Bepx Xono4ubHKKa, ge byae Tenno. HE
3AKPUBAMTE KPULLKY KoHTeliHepa. BubepiTb micle, Ae KOHTEMHep He Y4inaTUMyTb Ha
NpoTA3i, Wo HanmeHwe 15 rogmH, wob Kpuctanm novanm poctu. CnocTepiranTe 3a
KpuCTanamu KOXHi KinbKa roguH. MNpu HopmanbHMUX YMOBax Balli KPUCTANM MOYHYTb POCTU B
nepLmnin AeHb i AOCATHYTb WMPUHKU 61K3bKO 50 mm i BUCOTU 611M3bKo 40 Mm yepes 4-7 aHiB.



Po3mip 6yae BapitoBaTUCA B 3a1€XKHOCTI Bif, OTOYEHHS, B AKOMY POCTYTb KpUCTanu. AKWO
cepenosuLe xonoaHe abo sonore, im 6yae noTpibHO Hinblie yacy Ana pocty. Y Aeaknx
BMMNaAKax Le MOXe 3aHATHU KinbKa TUKHiB. OTIKE, 6yab nacka, byabTe Tepnasymmm.
OuikyBaHHsA byae Toro Bapte! MpuUMmiTKa: B NpoLeci BUPOLLYBaHHA KPMUCTaNiB MasieHbKi
KPUCTanM MOXKYTb POCTU HAaBKOJIO BHYTPILLUHbOI CTIHKM KOHTeNHepa . Lieit epeKT HazmBaeTbcA
«anbMiHi3MoM KpucTanis». Kpucrtanu yTsoprotoTbCA, TOMY LLO PiAVHA PYXaEeTbCA Bropy yepes
KPUXITHI 3a30pW MiXK CAaMUMM KPUCTaNamMu i MiXK KpUCTanamm i KOHTEMHEPOM [Lie pyX
Ha3MBAETbCA KaMiNAPHOIO Ai€l0], @ NOTiM BUNApOBYBaHHA BOAW [,03BOJIAE KPUCTaNam POCTH.
LLi maneHbKi KpUCTaNN MOXKYTb B KiHLEBOMY NiACYMKY BUMACTU 3 KOHTENHEepa i 3abpyaHUTH
CTiNIbHUULO. PEKOMeHAYETbCA 0beperkHO BUAANATU APiOHI KpucTanu.

5. Konu Kpuctanu focarHyTb po3mipy (AMB. NYHKT 4) , 311iATe PO3UMH, WO 3a/IULWNBCA.
BUKOpPUCTOBYMTE NOXKKY, LWODO YTPUMATU KPUCTANN B KOHTEMHEPI, KONX BU MOTO HaxUANAETe.
Micna Toro, AK PO34MH BUAUTUIN, BU HE MOXKETE BUKOPUCTOBYBATU MOro 3HOBY, TOMY
nepeKkoHamnTecs, Wo Balli KPUCTaNM BUPOCAKN A0 NOTPIGHOro po3mipy, NepLl HiX BU BUNNIETE
PO34MH. [1N1A KONIbOPOBOTO PO3YMHY BU MOXKETE BUKOPMUCTOBYBATU NIXTAPWK, LWo6 nobauntu
B PO34UMHI, AKi K KPUCTaNM BUPOCAN. AKYPaTHO NPOMMUNTE KPUCTANIN NPICHOK BOAOIO Yepes
KiNlbKa CeKyHp, i 31uiiTe Boay. He MunitTe KpucTanu 3aHaATo A0BrO, iHAKLWe BOHWU byayTb
PO3YMHATUCA Y BoAi. Tenep 3anumTe KPUCTAaNM COXHYTH.

6. AK TINbKM KPUCTANW | KOHTENHEP MOBHICTIO BUCOXHYTb, HAZiHbTE KPULLIKY HA KOHTENHep,
W06 3aXMCTUTU KPUCTANM Bif, BONOTU.

Bitaemo! Bawi KprcTanu BupoLLeHi. MoKaKiTb ixX AK YaCTUHY BaLLOi KONEeKLii Kpuctanis.
CnpobyiiTe BUPOLLYBaTK Pi3HOKO/IbOPOBI KPUCTaNM, LWO6 PO3LWMPUTU CBOO KONEKLLO. 3
KOXHMM KOMNAEKTOM BM ByaeTe BUPOLLYBATM KPUCTanu pisHUX popm i posmipis.

b. AK LLE NPALIOE

Konu BM floaaeTe NOPOLLIOK B rapsavy BoAy, BiH pO3NaaaceTbcA Ha APiOHI YacTMHKM y Boa,. Ll
YaCTUHKM 3aHaATO Mani, Wob ix 6aumTn. Tomy pigMHa i HA3MBAETLCA PO3YMHOM MOPOLLKY.
Hacnpasgai, ue Ha3MBa€eTbCA HaCMYEHUM PO34YMHOM, TOMY L0, AKLWL0 BM AogacTe binbwe
NMOPOLLKY, BiH bifblle He byae po34YNHATUCA.

Boaa noBiNbHO OXONOAXKYETLCA, | YaCTUHA BOAM BUNAPOBYETLCA. Tenep Boga He MOXKe
YTPUMATK BCi YaCTUHKKN PO3YNMHEHUMMU, | AeAKi NOYMHAIOTL 3HOBY 3'€aHyBaTUCA. 1O HUX
NPUEAHYETLCA BiNblle YaCTUHOK, i 3 Y4aCOM FpynuM YacTUHOK 06'eaHYIOTbCA. YacTUHKNK
06'egHyIOTbCA OPraHi3oBaHO, YTBOPHOKOYM KPUCTANN, AKI BU BaumnTe, 3 NPpAMUMM KPaamMM i
NJAOCKMMU TPAHAMM.

B. LLIKABI ®AKTU

e KpucTtan - e TBepauit 06'eKT, L0 CKNagaEeTbcA 3 YaCTUHOK (iHOAj aTomiB, iHOA iOHIB, a
iHOAj | rpyn aToMiB, AKi HA3MBAKOTLCA MOJIEKYNAMM), AIKi PO3TalLOBaHi B MeBHOMY NMOPALAKY.
Liet nopaaoK 4aCTUHOK NOBTOPHOETLCA 3HOBY | 3HOBY MO BCbOMY KpPUCTany.

e Kpuctanu pocTyTb B CEMUN OCHOBHUX dopmMax, AKi Ha3MBaOTbCA KPUCTANIYHUMN
cucTtemami. Y KOXKHOI CUCTEMI CBil NOPSAAO0K YaCTUHOK. KpUcTaniyHi cmctemun Ha3mBatoTbCA
KybBiYHMMMK, TETPAaroHamMm, rekcaroHaIbHUMKU, MOHOKIIHHUMU, TPUKAUHHUMUN, POMBIYHUMM i
pomboenpuUyHUX.

e baraTto KamiHHA CKNafatoTbCA 3 KPUCTANIB Pi3HUX MiHepaniB. 3BUYaliHi MiHepanm
BK/IIOYAIOTb KBapLL, NONbOBWUI LWNAT, pOroBy obmaHKy i cntogy.

e [lopOrouiHHi KaMeHi, AKi BUBZIMCKYIOTb B KinbUAX | HAMWUCTAX, TaKi AK AiaMaHTK, cmaparam
Ta pybiHun, € KpUctanamu.



® Hanbinbwmm giamaHTom 3 KONU-HebyAb 3HaaeHnx 6y anmas "KynniHaH", abo «Anmas
Adpukn», sBuaobytnii 8 MisaeHHin Adpuui B 1905 p. BiH Baxkus 621 rpam.

e [INBOBMKHI | KPACUBI MiraHTCbKi KPMUCTANM POCTYTb BCEPEANHI CKeNb. IHOAj IX BUABNAOTb
noan, aKi 4oCNigKYI0Tb Nnevepu.

* MoHoammoHindocdaT [MOPOLLOK, SKMIA BUKOPUCTOBYETHLCA B LiboMy Habopi] €
KOMMOHEHTOM AeAKUX A06pKB, AKi BUKOPUCTOBYHOTLCA Ha depmax. BiH Takoxk
BMKOPUCTOBYETLCA B AEAKUX BOrHEraCHMKaX.

e Cinb, AKY BU KNageTe B XKy, CKNAAAETbCA 3 KPUXITHUX KPUCTANIB MiHEpany, AKUN
Ha3MBAETLCA XIOPUAOM HATPIIO.

3anuTaHHA | KOMeHTapi

Mu LiHYEMO BacC fIK KNI€HTA, | Balle 3a40BOIEHHA LUM NPOAYKTOM Ay¥Ke Ba*K/NMBO 1A Hac.
AKWO y Bac € KOMeHTapi abo NUTaHHA, abo BU BMABUTE, LWLO ByAb-AKi YaCTUHM LbOrO
KOMNAEKTY BiacyTHIi abo HecnpasHi, byab nacka, He copomTeca 3BepTaTMCA 40 HALIOro
anctpmb'toTopa y Bawin KpaiHi. Bu 3Haae agpecy, BKasaHy Ha ynakosLi. Bu Takox
MOKeTe 3B'A3aTUCA 3 HALLO rpynoto NiATPUMKKM MapKeTuHry: info@afk.ua, Ten. +38 (44)
465 75 50, Beb-canT: www.afk.ua



