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3apa4va 1. Mud o HUTH

B apeBHerpeyeckor Mudosorum 6b1im 3 60rMHM cyabbbl — MOMpbl. OAHA U3 HUX Mpsaa HUTb
cyabbbl, Agpyras otMepsana eé A/nHy, a TpeTbA, ATponoc, nepepesana, yKasblBas MOMEHT CMEpPTH.
B Mynbtpunome 1997 ropga «[epkynec» 3TO0T MMUE Obl1 TBOPYECKU AOMOJIHEH: €C/IM YesioBeKa

MPUHMMAIOT B OJIMMIMICKME 6OrM, HUTb ero CyAbbbl Nepepesatb 60/1blle HeNb3s.

Mpeanoxute cnocob XMMMYECKMM MYTEM 6bICTPO CAeNaTb KaKyl-/IM60 HWUTb YCTOMYMBOM
K HOXKHMUAM. MaTtepuan HUTU BbiGEpUTE CaMOCTOATE/IbHO; MPWM BO3MOXKHOCTM MPOBEPbLTE CBOM

Cnoco6 Ha npakTuKe.
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3aaayda 2. Mud o uBetax

Cpe,qm APEBHErpevyeCcKknx MMCI)OB MOKHO HaMTK HECKOJ1bKO, NMOCBALWLEHHbIX LBETAM. HaanMep,

mndbl 0 MNauuHTe, Hapumcce, AgoHuce u gpyrme. O6paTMMcA K LBETAM U Mbl.

Habntoaan 3a uBeTeHMEM HEKOTOPbIX LIBETOB, HanpMmep MeayHuupl (Pulmonaria) v He3abyaoK
(Myosotis), MOXXHO 3aMeTUTb YAMBUTENIbHOE ABJIEHWE. Ha 0AHOM pacTEHUM MOXKHO HaMTU LIBETKM
M GYTOHbI pa3HbIX LLBETOB (OT KPAaCHOro A0 CMHero). B aeMcTBMTENbHOCTM, 3TO SIBEHWE OYEHb
WMPOKO PacrpoCTpaHEHO B MMWpEe pacTeHUW. BblbepuTe pacTeHMe, y KOTOpPOro MOXKHO
OAHOMOMEHTHO HabnlofaTb HECKONIbKO LBETKOB Ppa3HOro useta. Ha ocHoBaHMM AMUTepaTypHbIX
JaHHbIX M BalMX 3HAHWMM XUMMM NPEANONIOKMTE, C YEM CBA3aHa pa3Has OKpacKa LBETKOB.
MpeanoxuTte M, No BO3MOMXKHOCTM, NPOBEAUTE SKCMEPUMEHT, KOTOPbIM MO3BOJIMT MOATBEPAUTH
BaLly runoresy.
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3aga4a 3. Mud o kamHe

foproHa Meaysa o6niagana CrnocOGHOCTbIO O6pallaTb BCE KMBOE B KaMeHb. TakoM
cnocobHocTblo 06/1aZana Aaxke eé oTpybsieHHana rososa, Yem lNepcer HeOAHOKPATHO NOJIb30BAJICA
nocsie no6eapl Haj, HEW.

Mbi, BnpodYem, He 6yaem npeanaratb 06pallaTb B KAMEHb KMBble OpraHu3Mbl. [peasioxute
CNoco6 XMMMYECKMM MNYTEM BbI3BaTb 6bICTPOE OKAMEHEHME KAKOM-/IMG0 PEeaKLMOHHOM CMecw,
M3Haya/IbHO NOABWMMKHOM. [pU BO3MOMXKHOCTM NPOAEMOHCTPUPYMTE NPEeAsIOKEHHbIM Crnocob Ha
NpaKTuKe.
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3aaayva 4. Mud o ctupke

CnoBo «Mu(» He TONbKO 06O3HayaeT KaKoe-TO ApeBHee MOoBeCTBOBaHME, HO MU ABAAETCA

TOProBOM MapKOM A/19 HEKOTOPbIX NPOAYKTOB.

Mpeanoxute MeTOAUKY XMMMUYECKOro YJAaNeHWMs C OAEXAbl NATEH OT pPrKaBUYMHbI, 3€1EHOM
TpaBbl M BUHOTPAAHOrO0 COKa, MCMOJIb3ysi KOMMEPYECKU AOCTYMHble peakTuBbl. [py 3TOM YMCTKa
JOMKHA obecneynBaTbCA XMMMYECKMMM peakuMsMM, a He TMpOCTbIM pPacTBOPEHWEM MU
o6pasoBaHuem muuenn c MAB. YutuTe, 4yTo ofexaa A0/KHA OCTaTbCA JOCTYMNHOM M 6e30MacHOM

[N HOLWIEHMA.
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3apa4a 5. Mudc o 63kanax

CornacHo mudonormmM Hapoga ryaxupo, *usyuero B Konymouu u BeHecyane, conéHas Boja
NOTOMY COJIEHAS, YTO BO3HMKAET U3 Cni€3. OgHAKO CONEHas BoAa M CNE3bl HE TOJIBKO Y HUX MOryT

ObITb CBA3aHbI APYr C APYroM.

MpeanoxuTe U 06OCHYMTE «pAj OMacHOCTWM» MPUPOAHOM BOAbl Mpu €€ monagaHuM BHYTPb
MOGMIbHOrO TesleoHa COO6Pa3HO TOMY, KaK M 3a CYET YEro OHa MOKET NMOB/IMATb Ha ero paboty u
coaepmMmoe. Bbl MoOXeTe pacCMOTpeTb BOAY M3 pas/MyHbIX PeK, 03ép, moped u T1.4. Mo

BO3MOXHOCTM MOCTapanTeCh HE NPOBEPATb 3TOT PAJ Ha MPAKTUKE.
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3apa4a 6. Mudc o 6atapeunke

B oaHoM M3 YacTeln pacckasa «Ctapyxa M3eprusb» paccKasbiBaeTca siereHga o JaHKo, KOTopbiM

BbIpbIBaEeT Yy cebs cepaue, YTobbl OCBETUTL NYTb APYrMM. MOXKHO, 04HaKo, Nonpo6oBaTb 060MTUCH 63
KpanHUX Mep.

MNpepnoxute XMUMMYECKMM UCTOYHUK TOKa, KOTOprlji 6bl MCNO/Ib30BaN ANiA pa6OTbI KOMMNOHEHTDI
KpoBnu U Opyrux BUONOrUYECKMX )KM,D,KOCTel\;i XMBOro OpraHM3ma (pacTeHMA MU KUBOTHOIO).

OueHuTe napameTpbl NPEAIOKEHHONO UCTOMHUKA. B cilydae npoBepku Ha MpakTHKe y6eamTech, 4To
HM OJIHO KMBOTHOE HE NoCTPazasio.
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3apava 7. Mudc o xonope

MoyTu Bcerga Nogsam 6blJ10 BaXKHEE COTPETbCS, YEM OXIAAUTLCA. ITO HALWJ/IO CBOE OTpaXKeHue
B ponbkaope: MUGOB NPO OroHb HAMHOMO 60/ible, YEM NMPO CHET MM XOJI04, U OHM BCTPEYaloTCs

Y Hapo4oB BC€X KOHTMHEHTOB.

HeoxnaaHHbIM o6pa30M 3TO NEepexkIMKaeTcaA C npeaMeTtoMm XUMMUK: 6O0/bLUMHCTBO
CaMonpon3BOJIbHbIX peaKLl,l/Il‘;i, KOTOpbleé MOXHO NOKa3aTb B LUKOJIbHOM na6opaTopm4 -
JK30TEpMUNYECKHE. 3HAOTepMquCKMe peakunn BCTpeYyaloTCcA 3HA4YUTENbHO pexe,

1 NPOAEMOHCTPUPOBATH MX CJIOKHEE.

MpeanoxmTe HECKONIbKO (HE MeHee 3) SHAOTEPMMYECKMX PeaKLMM, KOTOPblE MOXKHO 6bI10 6Gbl
NMoKasaTb B LIKOJIbHbIX YC/IOBMAX. YKaXKMTE, KaK Bbl NJaHUpyeTe NOATBEPANTb UX SIHAOTEPMUYHOCTD,

MNPpU 3TOM Y4TA, YTO TaKoe noarBepxaeHne A0/1:KHO ObITb KaK MOXHO 6onee Harn1a4HbIM.
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3aaayda 8. Mud o katacrtpode

B Mudonornsx ectb MHOro pasHoo6pasHbIX BEPCUMIA MPOMUCXOKAEHUA U Pa3BUTMA MUMPa BOKPYr
Hac, HO CeMyac HalM 3HaHUA CTa/M Kyaa KOHKpeTHee. OAHWMM M3 3HAYMMbIX COBbITMM B UCTOPMM
naaHeTbl 6bl1a Tak Ha3blBaemasa KucnopofaHasa Katactpoda. Torga B atmocdepe 3eManM Hayan
06pa3oBbIBaTbCS  KMC/IOPOA, M 3TO OMNpPEeAenMI0 KaK JasibHeMwee pasBUTME KM3HM, TaK

n nocnegywuee o6pa3OBaH|4e HOBbIX MUHEPAJIOB.

MpeanonoxKmMm, 0gHaKo, YTO B TO BPEMSA IBOJIOLMA NOLLAA NO APYrOMY NYTU, OPraHU3Mbl HaYa M
6bl BbIAENATb HE KMC/IOpPOA, a XJIOp, U BMECTO KMC/IOPOAHOM KaTacTpodbl NpoM3oLLIa X/IOpHas.
OnuwmuTe, Kakne MmMHepasibl MOrIn 6bl COPMMPOBATLCA K HACTOALLEMY BPEMEHM, M KaKMM 06pa3om

6bl 3TO NPOU30LLJIO.
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3apa4a 9. Mud o eagMHCTBEHHOM NpoAayKTe

Mpy1 3anMcy ypaBHEHUM peaKLmii METAJIZIOB C a30THOM KMC/I0TOM B LUKO/IE 06bIYHO YKA3biBalOT
JMIlb OAMH MPOAYKT BOCCTAHOB/IEHMS a30Ta

B 3aBMCMMOCTM OT aKTMBHOCTM MeTa/a
M KOHLEHTpauun KncnoTbl. OAHAKO He BCcerja 3To COOTBETCTBYET AEMCTBUTENIbHOCTM.

I'IpeAnox(MTe, KaK B WKOJIbHbIX YC/NIOBHUAX MOXHO onpeaesintb MNpoayKTbl

peakuum
3KCNepUMEHTabHO. MNpr 3TOM He MCMOb3YMTe TEXHMKM, CBSA3aHHbIE C MAcC-CNEKTPOMETPUEN MU

CNeKTpa/ibHbIM aHaJ/IM30M.
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3apa4a 10. Mud o rekatoHxenpax

Cpeam cbiHoBer YpaHa M [en 0cob6oe MecTo B ApeBHErpeyveckor MMGOIoruM 3aHMMmatoT
reKaToHXempbl — BEJIMKaHbl C MATbIOAECATbIO FOI0BaMM M CTa pyKamu. [lo pasHbiM /JereHaam
Bpuapel, KoTt u M'ec 6biam poxkaeHbl TO M NEPBbIMK, TO JIU NOC/EAHMMMU CPeaM BCEX CbIHOBEM.
Mowb BenMKaHOB YMOMMHAeTCA Jaxke B MoBecTW 6patbeB CTpyraukux, rae OHuW paboTatoT

rpy3sumrkamm B HAN «4ABO».

Mbl He npegnaraeM BaM BHMKATb B TO, KaK MMEHHO Pacrno/iaraloTca ro/oBbl U PyKM Ha Tese
reKaToOHXeMpoB. BMecCTo 3Toro Mbl MpeasioXMM Bam JPYror TUTAHWMYECKWUM TpyA: NpeasoxuTe

MeToA cuHTe3a uMKaoneHTakoHTaHa (CsoH1o0) M3 HEOPraHWMYeCKMX peareHToB.

HOCTapal\;iTer 060MTMCb KaK MOXHO MEHbBLUUM KOJIMYECTBO CTa,ClMl\;i. OTaenbHO onMwMTe, KaK

Bbl n1aHNPYETE obecneynTb YUCTOTY KOHEYHOro npoAaykKTa.
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3agayda 11. Mud o Be4yHOM KanbuuTe

3aZ10/1r0 A0 NPOMbILLIEHHOM PEBOIOLMM 0CaAKM 6blIM B KAKOM-TO POAE «KUCOTHbIMU>, BeAb
B /110601 BOAE MOXKET pPacTBOPMTLCA YI/IEKMC/IbIM ras, NMOCTOSHHO MPMCYTCTBYIOWMM B aTMocdhepe.
Mo 3TOM MPMYMHE AaHTMYHbIE MPAMOPHbIE CTaTyM, €C/IM 6bl UX OCTABMIM HA OTKPbITOM BO3AyXeE,

C TeYEHMEM BPEMEHM pa3pyLUa/IMCb 6bl OT 3TUX OCAKOB.

PacTBopsieTCA B KMC/IOTax HE TO/IbKO MPamop, HO U ApyrMe MUHEpasibl, COAEpKallme Kap6oHaT

KaJibUMA — Hanpumep, Men. Ho BO BCEX /I KUCNOTax 3TO MPOMCXOAUT OAMHAKOBO 6bICTp0?

MpeanoxuTe 3KCNEPUMEHTAJIbHBIM CMNOCO6 KOPPEKTHO CPaBHWUTb CMOCOGHOCTb Pas/IMYHbIX
KMC/IOT K pacTBOpeHWio Mena. o BO3MOXKHOCTM MpOBeAMTE 3TOT 3KCMEPUMEHT Ha MpaKTHKe.
BK/louMTE B pacCMOTPEHME OpraHUYeCcKMe (YKCYCHYH0) M HEOPraHUYECKME KMCIOTbI, a TaKXKe OAHO-

M ABYXOCHOBHbI€ KMC/10TblI.
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3apa4a 12. Mud o Boge

MHorue conv npeacTaBAsAIOT M3 Ce6S KpUCTaIZIOrMApPaThl: KPOME MOHA METasizla U KMC/I0THOTO
0CTaTKa, B HWMX eCTb elle M MoJieKyabl BoAbl. CaMblM M3BECTHbIM MPUMEP — MeAHbIM Kynopoc,
B KOTOPOM Ha OAMH KaTMOH MeAM M OAMH CyNbdaT-aHMOH NpuMxoamuTca 5 monekyn Boabl. OyeHb
YacTO MONEKY/Ibl BOAbl B TaKMX COEAMHEHMAX OKPYKalT MOH MeTa/lsa. A OT Yero 3aBUCUT
PACCTOAHME MEXAY META/IIOM M MOJIEKYJIOM BOAbI?

MpoaHaNM3UpyMTe AaHHblE O PACCTOAHMAX MEXAY aTOMOM METa/lla M BOJOM, AOCTYMHbIE B
OTKPbITbIX MCTOYHUKAX. [poBepbTE, €CTb /I 3aBUCMMOCTb OT 3apsiJa MOHa MeTa/lla, HOMepa rpynnbl
MM HOMepa nepuoa, B KOTOPOM HAxXoAMTCSA MeTasl. MeHseTcA /i pacCcTosiHMe BoJa-MeTasll
B 3aBMCMMOCTM OT aHMOHA, BXOAALLEro B COCTaB peweTku? [peacTaBbTe pe3y/bTaTbl aHaM3a
CTPYKTYP M BblABUHbTE rMNOTE3bl, 06ACHAOLME 06HAPYKEHHbIE 3aKOHOMEPHOCTH.

Mbl peKOMeHAyeM MCMoJIb30BaTb /1 peLleHus 3ToM 3aaa4m 6a3y aaHHbIX Crystallography Open
Database (http://www.crystallography.net/cod/search.html). PacnonoxeHue aTOMOB
B KpMCTanne 3anmcaHo B cif-parnax. YTobbl OTKPbITb MX M U3MEPUTb HEOBXOAUMbIE PaCcCTOAHMSA,
ucnonb3ymte nporpammy VESTA (https://jp-minerals.org/vesta/en/download.html).

ABTopbl 3aaa4: B.B. Koponés, P.A. Kotnapos, A.C. MaeBckui, A.A. Yenura



