Pymoned Xaymka
YUYEHHUE O CYBCTAHIIUU
K noHuMaHuI0 GU3NKH, XUMHH U TEPANIEBTHUECKOTO ICHCTBUS BEIIECTB

MNPEJUCIIOBUE

3ajgaya mpeanaraeMoil KHUTH - TOKa3aTh, KaK 4Yepe3 pPacCMOTPEHHE CYIIHOCTH CaMOW MaTepUH MOXKHO
MIPEO0JIEeTh €Ile TIOBCIOMYy CErOAHS TOCIOACTBYIOIIEE MAaTepHATUCTHYECKOe BO33pEHHE Ha TIPUPOY.
AMaTepI/IaHI/ICTI/I‘IeCKOG PaCCMOTPCHUEC XUMUU TMTPEACTABIACTCA, HA HepBLIﬁ B3IJIs 1, 6eCCMBICJ'IeHHBIM, ITOCKOJIBKY
HMEHHO yUYCHHE O BELIECTBE IMpEIIoyiaraeT, Ka3ajaoch Obl, TBEPAYIO IOYBY MaTepHalIbHOM 3aKOHOMEpPHOCTH. B
mpeIaraeMoM «Y4YeHHH O CyOCTaHIUM» TaKkKe He WAET pedd 00 OTPUIAaHMHM TaKUX 3aKOHOB — CKOpee, OHU
SBIIOTCS (DpeHOMEHAaMH, M WX 3aKOHOMEPHBIM 0030p 00pa3yeT MCXOIMHBIM IyHKT HAITHX paccMOTpeHui. Bor
TOJIBKO YacTO YMYCKAIOT W3 BHUMAaHUS TPAaHHULBl WX 3HAYUMOCTH. TEXHUK, 3HAIOUIMHA MPOYHOCTH KEJIE3HOTO
o0pasIia ¥ YYUTHIBAIOIINI €€ B pacueTaxX TAaKKe M TOTna, Korja Marepuai oOpasiia mpu HarpeBaHUH YXKe Iepelent
B JIPyTO€ arperaTHoe COCTOSHUE, [0 MpaBy MOXKET OBITh Ha3BaH IIyNIoM. Ho MMEHHO Tak MOCTYMAIOT CEeTOJHS,
KOT'Jla 3eMHbIE€ 3aKOHOMEPHOCTH 3KCTPAIOINPYIOT BO BeeneHHy o Ha «MUJITHOHBI CBETOBBIX JIET).

ABTOp B IIPOJIOJKEHHUE JIECATKOB JIET IPOBOAMI SKCIIEPUMEHTAIBHBIE HCCIICAOBAHUS, KOTOPBIE MTO3BOJISIOT C
HOBOUW TOYKHU 3pEHUS B3TIITHYTh Ha CYIIECTBO MAaTEPUHU U, TEM CaMbIM, Ha BCE pacCMOTpeHue puposl. He roBops
YK€ O TOM, 4YTO B3IJIAN, O6y‘-IeHHbII71 Ha pacCMOTPEHUM KaA4YCCTB, 3aCTaBJIACT YK€ H3BCCTHBLIC (1)eHOMeHI)I
MIPOSIBUTHCS B HOBOM CBETE.

OTX01 OT MaTepUANTHCTUYECKOTO PACCMOTPEHHS TPUPOIBI O03HAYAET HE 4YTO HMHOE, KaK HOBBIH CIOCO0
paccMoOTpeHusT (EHOMEHOB -YIPaKHEHHE B MBICIHTEIHPHOM CO3EPIIaHHU - BMECTO TOTO, YTOOBI HX TOIJBKO
pPEerucTpupoBaTh B 4aCTU MCPLI, YMUCJIa U BE€CAa U 3aTEM «O6’I)$ICHSITI>», BCJICACTBUE YCTO OHU 3aCThIBAIOT B MHUP
TUIIOTE3 ¥ TEOPHUH.

MarepuaimcTHIecKOe HallpaBJIeHHE B UCKYCCTBE TPEOYET OT HETO ObITh BEPHBIM JAeilicTBUTEIbHOCTH. Ha
9TO 3HATOKH MOTYT OTBETHTb, YTO, €CIIM ATO TpeOOBaHUE C/ENaTh MaciiTaboM JJjisi HAIero U300pa3uTebHOrO
HCKYCCTBa W TO33HMH, 3TO O3Ha4yano OBl 3aKaT HEMELKOro UCKyccTBa. Toraa Obl mBeTHast (otorpadus, mydine
BCErO yNIOBJIETBOPSIONIAS JOTMe «OBITh BEPHBIM JCHCTBUTEIBHOCTHY», NTOJDKHA OblTa OBl paccMaTpHBAaTHCS Kak
[JIaBHOE HAalpaBleHHE B KCKYCCTBE HAIIETO BPEMEHH, XOTA OHAa, B JyYIIEM Cclydae, SBISETCA JIyYIIUM
MIPOU3BEIEHNEM TEXHHUKH, HO BOBCE HE UCKYCCTBOM.

XyH0KHHUK, KOTOPBIH TOJIBKO KOMUPYET MPEIMETHI IPUPOIBI, XOTS OBl M MACTEPCKH, 3TO HE XYIOXKHHK, HO
TeXHUK. VICTHHHBIN XyI0XXHHK KUBET B TIPEAMETaX ¥ TBOPUECKH BOCCO3MAET X 00pa3bl. DTOT BUJ «TBOPUECTBAY
MPEANOIaraeT He TOJIbKO TPEHUPOBAHHYIO PYKY, HO M BHYTPEHHIOK IOYIIEBHO-IYXOBHYIO aKTUBHOCTb. UeM OHa
WHTEHCHBHEH, TeM Ooliee XyIOXHHK CTaHOBHUTCS TBOPLOM. 1O, YTO BEAET XYAOKHUKA K MEPBOUCTOYHUKY
HCTHHBI, M3 KOTOPOTO BO3HHKIIA TakXe AelCTBUTEJHbHOCTh BHEIIHEH NpPHUPOAB, — HE JOJDKHO JIH 3TO
0J1arocJIOBUTE HAyKy HUCCICAO0BAaTh HCTUHY METOAAMU I/ICKyCCTBa? - MuI AyMaceM, 4TO TaKKEC U B €CTCCTBO3HAHUU
MO>KHO YTBEPAHTH XyI0’KECTBEHHBIH, YeJIOBEUECKOMY NyXY IMPUCYILUI SIeMEHT.

Peructpamust BocnpusTHsl elle HE BeNeT HU K WCTHHE, HU K WUCTHHHOMY OIIBITY; TOJBKO COCIWHEHHE
BOCTIPHUATHS B YEIOBEKE C OTKPBHIBAIOIINMCS B HEM MHPOM HJIeH — HE TEOpUI — BO3KUTAET CBET MO3HAHUA. MBI
BHOCHUM B MHP HEUTO: TBOPUECKHH SJIEMEHT, aKTUBHOCTh CO3HaHUs, KOTOPBIH, JOOABISICH K BOCHPHUATHIO, AAa€T
TOTaJBHOCTh CYIIETO OTBITA.

OTO sBNSETCS OCHOBOW TETEBCKOM TEOPHH MO3HAHMA, KOTOpas ONHAXKABI Obla UM cQOpMyIHpOBaHA
crenyromuM obpazom: «Jlist Besikoro ombiTa HeoOxonuM opraH. - OcobenHsblil opran? - He ocoOeHHBIN, HO OH
JOJDKEH 00J1aiaTh ONpeeiIeHHBIM CBOHCTBOM. - Kakum xe? - OH 10ibKeH 00nagaTh CIOCOOHOCTBIO MTPOU3BOJHUTE.
— Uto mpousBoanuts? — Ombit! Het ombiTa, KOTOPBINA HEe OBLT ObI IPOU3BEIIEH, H3BJICYCH, COTBOPEHY.

I'ere mo cimyyaro CBOETO WUTANbSHCKOTO MYyTEHIECTBHA, CKaszaj, YTO, B CYIIHOCTH, OH HE YBHJEN HUYETO
HOBOTO, HO TO, KaAK OH YBUJEJ BELIH, ObIJIO HOBBIM.

OTOi OIIOIOTBOPEHHON T€TEBCKUM BO33PEHHEM Ha MPUPOAY XUMHEH Mbl HaJ[eeMCsl yIOBICTBOPUTH JaBHO
CIepKUBaeMOe KellaHue ¥ TOTPEOHOCTD B ITyOJIMKAIIHH.

HY)KHO Mpu3HaTb, 4TO 110 BOJIC CYI[L6BI IMOTPACCHHUA HAIETO0 BOMHCTBCHHOI'O BPEMCHM ITOCTAaBUJIM MHOI'UX
repe HOBBIMH mpoOnemaMu. $I mo3Boio cebe B ATOW CBSA3HM IMONEIHUTHECS HEKOTOPHIM JIMYHBIM OIBITOM. B
CTyJeHYECKHE TOJbI, 3aHUMAsICh N3YUeHHEM €CTECTBOSHAHMA M MEAUIIWHON, S OBLT SIphIM MaTepHalucToM. S ObLI
y6e)KI[eH, YTO IMOCPEACTBOM TOYHBIX HAYK, HNOCTUTAIOMIUX KOJMYCCTBCHHYIO CTOPOHY MHpA, OAHAXKABI MOXKHO
Oyzmer paspemuTh 3arankd ObITHS. B mepwon Moed MOATOTOBKM K akageMHdyeckoil kapbepe B 1914 romy
paspaswmiack MupoBasi BoitHa. Cyap0a nprBeia MEHsS Ha PYCCKUH (POHT, I/ie S B TEYCHHE TPeX MOJTHX JIET BCe
OoJiee omryman, Kak MOJOKEHHsI TOYHBIX HAYK HAUWHAIN TEPATH XapaKTep HermoKoJleOnMoil yBepeHHocTH. S Bce
Oosiee BUAET, YTO 3aKOHBI IPUPOIBI MOTYT UMETh JIUIIb O'PAaHUYCHHOE MPOCTPAHCTBOM M BPEMEHEM 3Ha4YCHUE, U
YTO HEIb3sl UX CIPOEKTHPOBATH HA OTACIbHBIC YUYACTKU MPOCTPAHCTBA U BPEMEHH, IIOCKOJIBKY yiKe B cepe KU3HU
OHH TEPAIOT CBOIO CTIPABEIITUBOCTb.

3aKOH COXpaHEHUs BEUIECTB, NMPH MOCIEI0BATEILHOM €ro NMPOBEACHUH BEeIyIIUi K Bepe B MPEIK3UCTECHLINIO
MaTepHH, pazOyIui BO MHE OCOOEHHBIH MPOTECT MPOTHUB BeyHOro aroma. C TOCIEAHUM BOMPOCOM CBA3aJIOCHh
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paspylieHre BOKPYT MEHS CyOCTaHIIMU W JKM3HU. W, MOCKONBKY OJHA 32 APYTOil PYIIMINCH OCHOBHI 3HAHUS, 5
MIPUIIENT K HEBO3MOXKHOCTH UJITH TPEKHUM Ty TEM.

[Tocre BOIHBI 3HAKOMCTBO C TETEBCKHM BO33DEHHEM Ha IPHPONY M COBPEMEHHOH JTyXOBHOW HAyKOM
OTKpBUIO HOBYIO TJIaBy MOMX ITO3HABATENbHBIX YCTPEMIICHHUH, TOCIE TOTO KaK «BEYHBIM aToM» IOCTaBHII MM
npenes. Bo BpemMs Moel IeATEIbHOCTH B XMMHUYECKONH MHAYCTPHUM, B MEPUOJ] MOUX IYTEUIECTBUU M HAay4YHBIX
JKCIeAUIUNA B ABCTpaiuio, 0xHbIe Mops, UHamio m Eruner, s Bce CHOBa YYHJICS «IPOU3BOJAUTH OIBIT» B
TeTEBCKOM CMBICIIE U B COOTBETCTBHH C STUM HAIIPABIISII CBOM SKCIIEPUMEHTAIBHBIE HCCIICTOBAHMS.

MmenHoO Xn3Hb HeMeHKOﬁ Hallu MOXXET PAaCCUUTHIBATH HA IMTPOAOJDKUTCIIBHOCTE TOJIBKO B TOM ClIy4daec, €CJIn
MBI OyIeM B COCTOSIHUW CHOBA M CHOBA MO-HOBOMY U JIYXOBHO-XXHBO HCIIOJHSTH €€ BHEIIHUE )KU3HCHHBIC (JOPMBL.
3agauu cpeIHEeEeBPONEICKON JYXOBHOCTH €IlIe HE MTPOYyBCTBOBAHbI!

[Ipn paccMoTpeHHMH 3agadd TpeIaraeMold KHHTH JOJDKHBI OBITh TPUHSATHI BO BHUMAaHHE CIEAyIOIINe
COOOpaKEHUHI.

[Ipexne Bcero, 361K, HECMOTPS HA HAYYHBIN XapakTep, JOJDKEH ObITh OOIIETOCTYITHBIM U JIETKO MTOHSATHBIM.
[loaToMy MBI - TIE 3TO OBUIO BO3MOXHO - OTOILIM OT TEXHHYECKOW TEPMHUHOJOTMH M CTAaHAAPTHOTO CTHIISA
HAay4YHOI'0 MU3JIOKCHHA, HAIIPOTUB, XKUBOCTHIO OIMCAHUA MBI NBITAJINCH HpO6YI[I/ITI) HeHOCpeZ[CTBeHHLIﬁ HNHTEPEC
YUTATEIS.

[TockonmpKy wW3MaraeMelii MaTepUall MOXET OBITh IMOHSAT NPAaBUIBHO TOJBKO C TpHBIEYeHHEM (PAaKTOB
MHPOBOH M YEIOBEYSCKOW HMCTOPUH, BHa4ajie ObUIO HEOOXOAMMO MPHUBECTH COOTBETCTBYIOIIME CBEICHUS.
[Mockonmpky ObUTa cellaHa TIOMBITKA TPUBECTH K TMOHUMAaHUIO (PCHOMEHOB TOHACPAOMIBHOCTH U
MMITOH/IEPa0MIIEHOCTH, JOJDKHBI OBUTH OBITh 3aTPOHYTHI MBICIHTENbHBIE CEPHI, KOTOPHIE ellle He HAIUT MECTa B
00J1aCTH OOIMX €CTECTBEHHOHAYYHBIX UCCIICIOBAHUH, M IS 3TOTO MOTpedoBaIach 0COOCHHAs MTOATOTOBKA.

Crioco0 mpeacTaBieHHs, IPH OTKa3e OT MOHOTIPa(pUUECKOr0 OMUCAHMSI YACTHYHO M3BECTHBIX BO33PCHHU U
(heHOMEHOB, CITY>)KHT TIPEXJE BCETO TSl BO30YKIeHHs HHTepeca. ECTECTBEHHO, B TAKHX paMKaX HE MOXET OBITh
HCYEPIBIBAIOIIETO U3J10KeHus. JlanbpHele necaeaoBaHusl B 3TOM HANpPaBJICHUH MO3BOJIST HAWTU JanbHEIIne
B3aNMOCBA3U U YCTPAHUTH HECOBECPIICHCTBA 9TON KHUTH.

IMPEJUCIIOBHUE KO BTOPOMY U3JJAHUIO

Bonpmioe 4mcno 4MTATENbCKUX NMHCEM M MHOXKECTBO 3alPOCOB O BO3MOXKHOCTH MPHOOPETEHHS KHUTH,
MOJTyYEHHBIC TIOCIEC TOTO, Kak MEepBOE W3JaHWe OBLJIO PaclpojaHO, MOKa3alld CTPEMJICHHE MYOIHKH K TOMY
croco0y paccMOTpEeHHsI IPUPOIBI, IPEICTABUTh KOTOPHIHA ObLlIa CAeNaHa TMOMBITKA B 3TOH KHUTE. T0, 9TO MHTEpeC
K TmpoOiieMe pa3iessiii TakKe MPEICTaBUTENH BBICIICH IIKOIBI W HMCCIEAOBaTeNd B 00JACTH TOYHBIX HayK,
YKpE€njaIo aBTOpa B €ro y6e)KI[eHI/II/I, YTO HA 3TOM IIYTH MOXKHO JOCTHUYb LCIH: OAaTbh MBICIIIICMY 4YCJIOBEKY
MPEACTABICHUE O TYXOBHON OCHOBE MPUPOIBIL.

[Ipexuuit crmocod paccMOTpPEHHsI IPUPOIBI YXKe HE yAOBIETBOPAET OOJBIIE MHOTHX MBITIUBBIX Jiofei. OH
Ka)KeTCs TIOTPYKEHHBIM B MTOTOK HEOO03pUMBIX OTACIbHBIX HabmoaeHuit. HalfTi 31ech myTeBOAHYI0 HUTh MOKHO
TOJIBKO C MOMOIIBIO UHIYKTUBHOT'O METO/a, KOPHU KOTOPOTO JiexkKaT B ayxe. Takke u mpejaraeMoe «Y4eHue o
CyOCTaHIIMM» MOXKHO TIOHSITh W OICHHTH TOJIBKO TOT[A, €CIIM MBICIUTH €ro Ha OCHOBE COBPEMEHHOW JTYXOBHOM
Haykd. [‘eTeanm3M, paMKd KOTOporo ObuTH pa3aBuHyTH Pymombdom IlltaitHepom, ykasbIBan HampaBlieHHE
HCCIIEAOBAHUSIM, KOTOPBIE IIPUBENIM K HAMMCAHUIO MPEJIaraeMOil KHUTH.

To, uto ['eTe Ha3bIBall «TOYHAS YYBCTBEHHAs (DaHTa3WsA», YTBEPIKAAETCS U KOPPEKTUPYETCS MOCPEICTBOM
sKcnepuMeHTa. llenocTHoe  BOCHpHUSTHE HPUPOABI, BO3HUKAIOLIEE W3  HENPEAB3ATOr0 HHTEpeca U
XYOOXKCCTBECHHOI'O 4YyThA, ITO3BOJIACT BEIIaM CHadajla IPOABUTHECA B CYHICCTBCHHBIX B3aUMOOTHOIICHUAX, KOTOPEBIC
YTOYHSIFOTCS TIPY MTOMOIIH 3kcriepuMmenTta. Pynoned IlTaitHep, npeaBocXuTuBImUil Oyayiee, 3TH CUIIbI (haHTa3uu
nepeBe B IO3HABATENbHBIEC CUIIBI BBICIIETO MOPSAKA.

B mnpemyaraemoii pabore cienaHa IMONBITKA JaTh NMPeABAPUTENbHBIN HAOPOCOK, KOTOPBIH OTKpBHIBACT
BO3MOXKHOCTB JUIS Oy IyIIIUX TTO3UTUBHEIX CUJI 3aBEPIIUThH IOCTPOCHHUE YUYCHUS O CyOCTaHIINY.

[Ipu uyTeHnn >TOW KHUTHU Aen0 OOCTOWT WMHA4Ye, YeM IMPU UYTEHUH JPYTUX KHHUT €CTeCTBEHHOHAYYHOTO
coneprkanusl. Bun m3noxxenns mateprana o0yciaBiInBaeT HEOOXOAUMOCTh Ha TIEPBBIX TIOpax BO3AEPKUBATHCS TIPH
YTEHUHU €€ OT KPUTHKH, TIOKa HE CTaHET 0003PMMBIM BCE 3/IaHUE IEIUKOM. Torma ¢ TedeHHeM JIeT MOXHO OynmeT
CPaBHUTH, HACKOJBKO Oyarojaps €d pacIIMpUTCS COJAepKaHWEe COOCTBEHHOrO OmMbITa. Torja MOSBUTCS 3HAHHE
TOT0, UTO SIBJISIETCS IPABUIIbHBIM.

st aBTOpa OBUIO Ype3BBIYANHO TSKEIBIM B OOJIE3HEHHBIM TO 00CTOSTENBCTBO, UTO B MIEPBOM H3JaHUHU HE
MOTJI0 OBITh CKa3aHO MHOI'O€ U3 TOTO, YTO JIOJKHO OBITh CKa3aHo.

Tak, Ternepp MOXKHO YIIOMSIHYTh, YTO Ha 33JHEM IUIAHE KHUTH CTOSIT PE3YJIbTaThl MHOTOJIETHEW COBMECTHOM
paboTHl ¢ BpaueOHOM KOJUIETHEH KIMHUKO-TEPAIIEBTHYECKOT0 WHCTUTYTa B AprecxaiiMe Omu3 bazeins, KoTopsie
JIAJId HEOOXOJIUMYIO TIOJTHOTY. DKCIIEPUMEHTALHBIC pa0OThl aBTOpPa, 0O KOTOPBIX COOOIIAeTCsS B JaHHOW KHWTE,
Takke OBUIM TIPOBEACHBI B HCCIENOBATENBLCKUX JIA0OPATOPUSAX HA3BAaHHOTO HWHCTUTYTa. ABTOpP TPUHOCUT
IyOO0YanITyto 6J1arogapHOCTh METUITMHCKOMY OOIIECTBY M, TIPEKAE BCETO, BEIyIIEMy Bpady rocmo:ke J0KTOpPY
Hre Berman.

S ¢ GnmaromapHOCTHIO BCIIOMHHAK0 MHOTHE BCTPEUYU M TUIOJOTBOPHBIE Oecelbl ¢ APY3bsiMU - DpeH(pumsom

2



[Ipaiidpdbepom (Hopuax) u Pynoasdom llaxtnedeHom (MronxeH).

Bropoe uznanue - COOTBETCTBEHHO 00IIEeH MOTPEOHOCTH - JOJDKHO OBUTO BBIWTH B CBET KaK MOXHO CKOpee,
MO3TOMY MPHUIILIOCh OTKA3aThCs OT 3HAYMTENLHON MepepaboTKH M JOTONHEHHUsS MaTepuaia. M Tonbko TOT dakr,
YTO OTpaHWYCHUH, CIIEPKUBABIINX aBTOPA BO BPEeMs MEPBOro M3JaHUs, OONbIIE HET, JIOMKCH HANTH B HEKOTOPBIX
MeCTax CBOE OTPayKEHHUE.

B kHHre 4acTo TOBOPUTCS O TOM, YTO IKCIEPUMEHTAIILHBIC PabOTHI CO BCEMH IMOAPOOHOCTSIMHU OymyT B
JabHENIIeM OMmyOJIMKOBAaHbI OTACITHHO. ABTOP HE OCTAaBWII 3TOTO HaMepeHUs. bypHble W TsKenble COOBITHS B
Ccynp0e aBTOpa B TOCJICIHUE TOIBI MPUBEIH, MO OOJBIICH YaCTH, K 3HAYMTEIBHBIM IMOTEPSM: IMPOTOKOJIOB
AKCIIEPUMEHTOB, 3aMETOK U MaHyCKPHIITOB. BoccTaHOBIIEHUE MOTEPSHHOTO MaTepralia ONBbITOB MPH a0CONOTHOM
HEXBATKE B HACTOSAIIECE BPEMs PUOOPOB, XMMHUKAIHUI U MIOMEIICHUS BO3MOXKHO He cpa3y. [ToaTomy aBTop MommKeH
MIPOCHTH, B 3TOM CMBICIIE, O TEPIICHUHN U CHUCXOXKICHUU.

Mironxen-Xonnvpueenvckpotim, saneapv 1946 2.

I. TEOPMU ECTECTBEHHOHAYYHOM AIIOXW OTHOCUTEJIbHO MPERK3UCTEHLIMU MATEPUU

B nocnennee croneTrie MO3HAHUE BEIIECTBA Pa3BHUBAJIIOCH HEHOPMAJIBHBIMU TeMIaMH. MOXHO MOCTaBHUTh
BOIIPOC, YeM BBI3BaH 3TOT BHE3ANHBI W JIABUHOOOPA3HBIH POCT TOYHOTO €CTECTBO3HaHHA. Ecim Mbl Oynem
H3ydYaTh HAyYHBIX TepOEB IMOCIEIHEro cTojeTus, Takux kak JlaByaswe, bepuennyc, ABoraapo, JIubux, Benep u
Ip., TO JOJDKHBI OyJIeM YCTaHOBUTH, YTO HUKOTA MPEXK]IE Takas CHiia HaOJIoIeHHs U JIOTUKU He Oblila HalpaBJieHa
Ha wm3ydyeHue 5THX npoOmeMm. Cozfgaercss BHEYATICHHE, YTO 3TO MOTPsCAIOLICEe PA3BHTHE XapaKTepU3yeTcs
BO3HUKIINM HOBBIM COCTOSIHUEM CO3HaHHUsA uenoBedecTBa. Yike B XV, XVI u XVII cronetusx yTpeHHAA 3aps
3TOr0 HOBOI'O AYXOBHOIO CKjlajga Obiia Bo3BemleHa ['ammuneem, Heproronom, Kemmepom. DkcnepuMeHTanbHbIE
WCCIIEIOBAaHNSA HA4YMHAJIM Bce Oojiee OrpaHWYMBATHCA NAHHBIMH, BBIpAKa€MBIMH MEpPOH, BECOM U HYHCIIOM.
Hayunble wuccnenoBanust Bce Oosiee NpUOOpPETaOT KOJIMYECTBEHHBIM Xapakrep. C Apyroil CTOpOHBI, M3
9KCIEPUMEHTANIbHBIX (DAKTOB [ENA0T 3aK/IIOUCHHUS, KOTOPBIMU IBITAIOTCSI OOBACHUTDH BCE B 00JIACTH BUAUMOTO, U,
HaKOHell, MPUXOAST K TUIOTe3aM M TEOpHsIM, KOTOpbIe YK€ HEe MOTYT Oojiblle ObITh JOKa3aHHBIMH, HUCXOIS W3
BUAMMBIX (akToB. TakuMm o00pa3oM, BO3HHMKAaeT KapTWHA MHpa, KOTOPBIH, ONHpasch Ha THIOTE3Bl U
YMO3aKJIIOUCHHUS, SIBISCTCA YUCTO MEXaHUCTHYECKUM U KOJTUYECTBECHHBIM.

UccnenoBanus I'exkenst u Teopus JlapBrHa O IPOUCXOXKICHNH Y€JIOBEKA 0UE€Hb XOPOLIO «BIHUCAIHUCHY B ITY
MaTepUaTUCTUYECKYIO0 KapTUHY MUpa.

CeroaHsi MBI IIPUBBIKJIM NPUIKMCHIBATE MaTepPUU aTOMHYIO CTPYKTypy. CorjacHo e, MaTtepust COCTOUT M3
aTOMOB, ¥ MBI YTBEPKAa€M, UTO 3TH aTOMBI, WU IpyTHUE, elie 0ojiee MENKHUE JIEMEHTapHbIE YaCTUIIbI, BEUHBI. JTO
- onuH U3 (hyHIAMEHTATBHEUIINX MTPUPOAHBIX 3aKOHOB, 3aKOH COXPAaHEHUs] MaTEPUH, KOTOPBIA yTBEPKAAET, YTO
HU OJWH U3 aTOMOB HE MOXKET OBITh MOTEPSH, U HU OJWH M3 aTOMOB HE MOXXET BHOBb 00pa30oBaThCsi, KakK ObI
BEIMKH HU ObUIM XuUMHUYecKHe U (u3mdeckue u3MeHeHHs. KakoBa jxe pealbHOCTh, JIeXKallas B OCHOBE 3TOTO
3akoHa? EcTh M cepbe3Hble OCHOBAHMS, 3aCTABIISAIONINE HAC IPU3HATH CYIIIECTBOBAHHE TAKUX BEUHBIX aTOMOB?

ABOTragapo OTKpBLI, YTO BOJOPOJ U KUCIOPOJ BCEr1a COEAUHAIOTCS B OIMHAKOBOM COOTHOUIEHHH.

2 obwema Bogopona + 1 o0beM kuciopoga = 2-M odbeMaM BOASHOTO Hapa. Kakaplii KBaHT BOJOpOAa WIIH
KHCJIOPOJIa CBEPX 3TOT0 COOTHOLICHUS B PEAKIUIO HE BCTYIIAET, OCTAETCSI HEU3MEHHBIM.

Hanee HaliieHO, YTO TaKOE€ MPOCTOE COOTHOIIEHHE CBS3H MOXKET OBITh YBEIMUYCHO B HECKOJBKO a3, Tak
BO3HHKAET 3aKOH MPOCTON M MyJIbTHIUIMKaTUBHOM mponopunii. Hanpumep, Mapraser] coequHAETCs ¢ KUCIOPOIOM

B OTHOIIICHUH 1:1 Mn + O = MnO (3akuchk MapraHia)

: 2Mn + 30 = Mn,03. (OKKUCh Maprasua)
Mn + 20 = MnO; (1ByoKHCh MapraHia)
Mn + 30 = MnOj; (MapraHIioBrcTast KHCIOTA)
2:7 2Mn +70 = Mn,0; (MapraamoBasi KHCJIOTA)

Jlornyeckuii paccyiOK pearupyeT Ha S5TO CIEeIyIIMM o00pa3oM: MO ABOraipo, Hampumep, 2 JHTpa
BOJIOPOJIA COEMHSIOTCS C OHUM JIATPOM KHCIOPOJA; MOJOOHBIM ke 00pa3oM 2 cM’ BOIOPOIA COEIMHAIOTCS C |
CM’ KHCIOPOZa, WIK 2 MM’ BOZOPOJA COCHHHSIOTCS ¢ | MM kucimopoma. Ecmu Takum ke 06pasom GpaTh Bce
MEHBIINE W MeEHbIIHEe OOBEMBI, MOKa HE OyIeT AOCTHTHYTa TpaHUIla NEIMMOCTH, TOTJa JBa HEAECTUMBIX
3JIEMEHTAPHBIX KOJIMYECTBa (KBaHTA) BOJOPOAA COCTUHSTCS C OJHUM 3JIEMEHTapHBIM KOJIWYECTBOM KHCIOPOAA,
WIMA J1Ba aTOMa BOAOPOJA COEOUHATCS C OJHUM aTOMOM KHCIOPOAa; MO0 3TH MeNbYallIne THUIOTETHYECKHUE
3JIeMEHTapHbIE KOJIUYECTBa U Ha3bIBAIOTCA aTOMaMHU.

ITockonmpKy MBI MOXKEM YCTAHOBHTH, YTO 2 IUTpa Boxopoaa Becar 2 - 0, 09 r, a 1 nutp kucimopona Becur 1,
43 1, MBI IPUXOUM K OTHOIICHHUIO BecoB 2 - 1 T Bogopoaa + 16 r kuciopoaa = 18 r Bogbl. DTO OTHOIIEHHE BECOB
Ha3BaHO aTOMHBIM WJIM MOJICKYJISIPHBIM BecoM. TakuMm oOpa3oM, aToM MOSBISIETCS CHA0KEHHBIM COMHUTEIBHOM
pEaJbHOCTBIO M OTATOIIEHHBIM  XapakTepOM  BEYHOCTU.  YIMBHUTENBHBIM  PUTMHYECKH-MY3BIKAJIBHBIN
OUHAMHYECKUM 3aKOH ABOTraipo 3acThIBacT, 0€3 0COOBIX Ha TO OCHOBaHMH, B MPOCTPAHCTBEHHO-MATEPHATBHBIX
MIPEICTABICHUSIX aTOMHOro Mupa. To, 4TO NMepBOHAYaJIBHO OBUIO JIMIIE OTHOIIEHHEM 4YHCEld, (UKCHpyeTcs B
CTaTHCTUYECKOM TOHSATHH BEIIECTBEHHBIX aTOMOB.

[ToHATHO, 4TO TH pe3yabTaThl U TEOPHUU B MOMYJIIPHOM OOJIMYUM MOOYININ K IOCTPOCHHUIO KApTHHBI MUPa
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Ha OCHOBE BeuHOW Mmarepuu. Ho Taxke m Bce cepbe3Hble HAayYHBIE MCCIEIOBAHHS ONMPAIUCh HA ITH MOHATHS.
Kanr u Jlamumac pa3Buin TeOpHIO NEpBOHAYAIBHON TYMaHHOCTH, IPUYEM B 3Ty MPAaTyMaHHOCTH ObLIa BIIOXKEHA
yKe mpamarepus. B 3Toil mpaTyMaHHOCTH YK€ JOJDKHBI OBLIM COAEPIKATHCA BCE ATOMBI, KOTOPHIE CETOIHS
obpasytot Harry 3emitio u Beenennyto.

OTH NpeacTaBiIeHUs] OCTABIUIM Mallo TPYAHOCTEH MPOLUIBIM AECATHICTHsAM. [opa3mo TpynHee ObUIO
OOBSCHUTDH, KaK B 3TOM MaTepHabHOM KOCMOCE BO3HUKAET >KU3Hb. MHOKECTBO TEOpUH OBLIO MPEASIOKEHO IS
OOBSICHEHHS 3TOTO, W, HAKOHEI, IOJDKHBI OBUTH IMPHHSTH, YTO JKM3Hb BO3HUKJIA B PE3yJbTaTe CIOXHOW H
CITy4aitHOM KOHCTEJUISIIIH aTOMOB (CaMO3apOKICHHUE).

JKu3Hb, omHaXIBI BO3HUKHYB, NOJKHA Oblaa, mo [‘ekkenro u [lapBuHy, pa3BuBaThCs BO Bce Oolee
muddepeHIupoBaHHbIX PopMax, MOKa OMHAXKIBI HEe 00pa3oBajach HEpPBHas CHCTEMa WM, TeM CaMbIM, MO3T Kak
OpraHnYecKasi OCHOBa TeX CBOMCTB, KOTOPBIE CETOHS Ha3bIBAIOTCS AYIICBHBIMHU H yXOBHBIMH.

OTH HUJeHW BBICTYIIIN HE TOJILKO IMEpell HaAyYHbIM MHPOM, HO B TEUYCHHUE JCCSITUICTHI OHU CTAJId TAKKe
OOIIMM JTOCTOSTHIEM HapOOB, U KX bl mpodaH GopMHUpoBa CBOIO KapTHHY MUpPA HA OCHOBE MPEATIONIOXKEHHUS O
MIPEIK3UCTEHIINH BEIIECTBA.

OTKpBITHE paausi U W3yYeHHE CBS3aHHBIX C HUM (DEHOMEHOB €/IBa HE MOKOJIeOaJo 3Ty KapTUHY MHpa.
OTKpBUIH, YTO paJuil HE CIyIIaeTcs 3aKoHa COXpaHeHMs BemecTB. OH pacmagaeTcsl B 3JEKTPUUECTBO, TEIUIOTY,
CBET W pa3jNyHble MaTepPHalbHbIE KOMIIOHEHTHI, TaKHe KaK CBUHEI, TelWi W ApyTrue BemecTBa. OTH (aKThI
BHAYaJIe MOKOJieOaIr Bepy B BEYHBIH aTOM, HO paJHMOJIOTHs, KOTOPYIO pa3BuBaiu Jiopa Pesepdopn u bop, Hamia
crenyiomee OObSCHEHHE: aTOM HE SIBISETCS CaMbIM MaljlbIM BJIEMEHTAapHBIM KOJIMYECTBOM MAaTepHu, HO OH
COCTOHWT U3 €Ille MEHBINX KOMIIOHEHTOB. OH COCTOUT M3 MaTepHUAIBHOTO aTOMHOTO S/Ipa, SBEHTYaJIbHO HECYIIETO
MTOJIOKUTENBHBIA JJEKTPUIECKUi 3apsn (MPOTOH, HEHTPOH), OKPYKEHHOTO SJEKTPUUECKUMH 3JIeMEHTAPHBIMHU
KBaHTaMM, Ha3BaHHBIMU JJICKTPOHAMMU.

Wznmydenune paaus uMeeT TPOWCTBEHHYIO MPHUPOAY: paznudaroT anb(da-, 6eta- u ramMma-nydn. Anbda-1ydu
COCTOSIT W3 YACTHII, TMPOUCXOIANINX M3 aTOMHOTO sapa, OeTa-IIydd COCTOSIT M3 AIEKTPHUYECKHUX DIIEMEHTapPHBIX
YacTull (DIEKTPOHOB) W raMMa-y4d - 3TO CBeT. Ab(a-dacTHUIBI MPH OINPEICICHHBIX YCIOBUSIX MPOU3BOMST
TerioTy. TakuMm o0pa3oM, paclbUICHUE MaTepud B HEMAaTCpPUAIIbHBIC CYIIHOCTH, TaKMe KaK TEIUIo, CBET,
ANIEKTPUYECTBO U T. HI., HAIIO OOBSICHEHHE MOCPEJCTBOM BBEACHUS MMOHSTHH DIIEKTPOHOB W aTOMHOTO sjpa, U
aTOMHas CTPYKTypa MaTepuH, COXpaHeHHE MacChl, MPa3qHOBaIa CBOE BO3POXKACHNE HAa HOBOW CTYIICHH.

JlanbHele OTKpHITHSI, KaK, HapuMep, KBaHTOBas Teopus [1nanka, X0Td oHa BhIpaxkalia HE YTO UHOE, KaK
pUTMHUYECKHE KadecTBa MaTEePHUU U €€ TPOIECCOB, TaKKe HEMAIO MOMOTIHN MPUAATh Beca 3TOW aTOMUCTHYECKU-
3JIEKTPOHUCTUYECKON TEOPUH.

MHuorue CCPLE3HBIC CTYACHTLI B YHUBCPCUTCTAX C UCTUHHBIM BOOAYIICBJICHUCM XPaHUIIM B CBOEM CCPALIC
3TH OTKPBITHUS, HAJIESACh, YTO OAHAKIBI OHU MO3BOJIAT PACKPHITH TaliHBI YenoBeka 1 Beenennoii. Ho 3adactyro oHu
o0OHapyXKMBaJH, - MHOTZIA TIPOBE/S KU3Hb B CEPHE3HEHININX YCTPEMIICHHUSAX, - UTO CIEMYIOT IyTeM, BEAYIINM K B
BBICIIEH CTENICHU OI[HOCTOpOHHeﬁ HCTHHE. DTOT KOCMOC aTOMOB U QJICKTPOHOB, ITPpH BceH ero BCIIMYCCTBCHHOCTH,
ObUT HEe B COCTOSIHUM JaTh UX AYyIIE YBEPEHHOCTb, KOTOpas Obljla UM HeoOXoanMa, 4YToObl HAHTH CBOE MECTO BO
BceneHHOU. [Ipu1 WX ycTpemileHWH MAODKEH OBUT TMOTacHYTh TpPH HEOOXOAMMOM YMO3aKIIOYEHHH, YTO
YeJIOBEYeCKOe CYMIECTBO JOJDKHO OBITh HE YeM HWHBIM, KaK CIyYaiHBIM IMPOIAYKTOM ONYKIAIOIINX aTOMOB H
9NIEKTPOHOB - YTO Ka3ajoCh MOJHBIM OTPHLAHHEM BCSIKOTO YEIOBEYECKOTO JTOCTOMHCTBA. JTO YEIOBEYECKOE
JIOCTOMHCTBO TpeOyeT, 1Mo KpaiiHeid Mepe, HE MEHBIIEr0 BHUMaHHs K APYToi, HEJOCTAIONIeH YacTH WCTUHBI,
KOTOPYIO CETOMHSAITHSAS HayKa OTHOCHUT K chepe GHUI0cohrr UITH PEITATHH.

Takum oOpa3oM, OTJeNbHBIE 00JACTH 3HAHMS Bce OoJyiee OTHANAIOTCA APYT OT APyra BMECTO TOTO, YTOOBI
UATH HaBCTPEUy IpYT APYTY, YTOOBI CO3/1aTh FTApMOHHYECKH OCBELICHHYIO CO BCEX CTOPOH KapTUHY MHpa.

II. AHTUYHBIE UJIEN O CYUIECTBE CYBCTAHIINUA

OOBIYHO MBI CKIIOHHBI WJICU JPEBHUX O CYIIECTBE MAaTCPUH CUNTATh HEJIOPA3BUTHIMH M JIeTCKUMH. Hepenko
MBI OCOOEHHO TOPIUMCS TE€M, YTO B CBOCH KYJbTYpE U B CBOMX 3HAHHIX MBI 3HAYUTEIHHO Niepepocin rpexHee. Ho
€CIIM MBI JIEHCTBUTEIHHO CEPhE3HO M3yYaeM 3TH JIPEBHHE KyJIbTYPBI, HACKOIBKO TO3BOJISIOT 3TO COXPaHUBIIHECS
JOKYMCHTBI, TaKHMC KaK 3JaHHus, CKYJBIITYPbl W IMUMCbMCHA, MbI ObIBaeM YAUBJICHBI 0orarcTBOM MyApOCTH H
BO3MOXKHOCTEH, JIeXKAIUX B UX OCHOBE.

Ernmnerckue Xxpambl ¥ MApaMHIbI, HAPUMEP, OTKPHIBAIOT HaM, IIOMHUMO WX OECCTIIOPHOM XyI0’KeCTBEHHOU
BBICOTBI, TaKyI0 CTYII€CHb MAaTEMAaTUYCCKUX U TCXHHUYCCKHUX BO3MO)KHOCTCI‘/'I, YTO HaM KaXCTCA HEMBICIUMBIM,
YTOOBI CO3/IaTEIeM WX MOT OBITh NMPUMUTUBHBINA, CTOSIIMI Ha CTYIEHU JETCTBAa HApoX. B 3THX CTpOCHUSAX
HaXOJWMM MBI KOJIOHHBI, CTATY! U CTCHHYIO KJIaJIKy U3 OTPOMHBIX TPAHUTHBIX OJIOKOB, BeC KOTOPBIX pocturaet 500
meHTHepoB. JJIA Hamiel CeromHSAITHEW WHKCHEPHOH HAayKH CO BCEM €€ TEXHHYCCKHM OCHAIICHHEM OBIIO OBl
HEJIETKO M3TOTOBHTH TaKWE OTPOMHBIC OJIOKM M TPAHCIOPTUPOBATh WX. B BBICIHICH CTENCHH YAMBHUTEIBHBIM
mpescTaBiseTcs: GakT, 9TO 1O COCEACTBY C MUPAMHIAMH M XpaMaMH TpaHuTa HeT. brvkaiiniie 3amexu HaXoasaTcst
03 Acyana, npuMepHo B 1000 kM BBepx mo TedeHnto Huma. Hac momkHO moTpsicath, 9TO, HECMOTPS Ha TaKUe
OoJbIINe pacCcTodHuA, T'PaHUTHBIC OJIOKH BCE XKe TPAaHCIOPTUPOBAJIHCE. U wme1 JOJIXKHBI COTJIAaCHUTBCsA, YTO
ETUIITSHE 00JIaJalii CIIOCOOHOCTAMU, KOTOPBIC JJIsl HAC CETOHS MTOTCPSHBI.
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Uewm nmampliie MBI BCMaTpHBaeMCSl B WCTOPHIO HApOJIOB, TEM OoJjiee MBI HAaXOAWM CBUIETEIHCTB JACSIHUH,
MOIOOHBIX KOTOPBIM HET B coBpeMeHHYto 3moxy. OctpoB [lacxu (B Tuxom Oxkeane) naet HaMm apyroit npumep. Ha
ATOM OCTPOBE HAaXOJAT KOJOCCAIBHBIC CTATYH W3 METbHBIX KaMEHHBIX OJOKOB, MOPOJIa KOTOPBIX OTIHYAETCS OT
OCHOBHOW MOPOJBI, Ha KOTOpOH cTosiT craryd. CiemoBaTenbHO, 3TH KOJOCCH, BeC KOTOpPHIX mocturaer 100
LEHTHEPOB, JOCTABJICHBI M3 KAMEHOJIOMEH, PACIONIOKEHHBIX B OTAAJICHHOW YacTH OJHOTO M3 OCTpoBOB. Kpome
TOT0, 3TH CTATyH JIEMOHCTPHUPYIOT HCKIFOYUTEIHLHO BEICOKOPA3BUTOE YYBCTBO CTATUKU y WX UCHIOJHHUTENCH, H0O y
MHOTHX M3 3THX CTAaTyH MOJOXEHHE IEHTPa TSKECTH, KOTOPOE JOIDKEH YUUTHIBATh KKIBIH CKYJIBIITOP, HE MOTIIO
OBl OBITH JIy4laI€ MOoCYUTaHO U C MOMOLIbIO HAIIMX COBPEMCHHBLIX METOIOB. HpI/I 9TOM CJICAYECT 3aayMaTbCid, 4TO
3TH CTaTyd CO3JaHbl ObUTM B JOMCTOPUYECKHE BPEMEHA, BO3MOXKHO, B JaentoBUU. OHHU NPEACTaBISIOT COOO0M
MIOWCTHHE TEPBBIC JOKYMEHTHI YeJI0BEUECKON AeITETHLHOCTH.

Pa3Be He HOKHBI MBI TMIEPECMOTPETh HAIIy BEpy B TO, YTO HYEIOBEUECTBO PAa3BHBAJIOCH B OJIHOM
HaIpaBJICHUH OT MPUMHUTUBHOTO, OBITH MOXET, 3BEPOMOAOOHOTO COCTOSHHS A0 BBICOTHI HAIICH COBPEMEHHOM
Hay4YHOU SMoxH? Pa3Be HEMBICIUMO MPENIONIOKUTh, YTO C ATHMHU APEBHUMHU HAPOJaMHU OBLTH CBSI3aHBI CHIIHI,
KOTOpBIE TIO3K€ OBUIM TIOTEPSTHBI HAMU M KOTOPBIE MBI TOJBKO TEMEph CHOBA HAYMHAEM HCCIIENOBaTh, MOIB3YICH
CHJION HAIIero paccyaka?

B camoMm nene, Mbl UMeeM BCE€ OCHOBAaHUWS MPU3HATH, YTO MPAYEIOBEUYECTBO KHIIO B JIPYTHX COCTOSHUSX
CO3HAHHUA ¥ B BBICIICH CTEIIEHU OBLIO OJEPKMMO MUPOBBIMH CHIIAMH, U YTO MYIPOCTh M CHJIA UX JESTHUH JAJIEKO
npeBOCXOoanJIa HAallI€ COBPEMCHHOC MBIIJIICHHUEC. Tak MBI Y3HaEM, 4TO B XOJ€ pa3BUTHA YCITIOBCYECTBO HE TOJIBKO
MIPUOOPENIO HEYTO, YTO CETOJIHS MBI Ha3bIBAEM CHJION MBIIUICHUS, HO TAKXKE M YTPATUIO HEYTO U3 TOTO, YTO OBLIO
CBOMCTBEHHO 3THUM JIPEBHUM HAPOIaM.

Henp3s He mpenarnonoxuTh, 9TO OoOWTATeNH 3eMIIM, KHUBIIHWE B JIIOXY, ITOCIECAOBABIIYIO 3a ITOCIIEIHEH
BEJIMKOW 3eMHON KaTacTpo(oil, KOTOPYI0 HMHOTJa HA3bIBAIOT BCEMHUPHBIM IOTOINOM, a HHOTJA JICIHUKOBBIM
MIEPHOAOM, HAXOJWINCh B COCTOSHHHM CO3HAHUS, COBEPIICHHO OTIMYHOM OT HAIero. DTH JIOIU He 00Namanu
MHTEIIEKTYaIbHBIMI CITOCOOHOCTSIMH, HO BMECTO HHX OHH OOJaJalH CHIIOW BOCIPHUSATHS CBEPXMaTEPHUATBHOTO
MHpPa, KOTOPBIA CETOMHS JICKHUT BHE HAIIETO CO3HAHMUS. JTO OBUTO BpeMs 10 Hamucanus Ben, koraa mpaapuiiiel u3
KOJIBIOCITM HAPOJIOB BHYTPEHHEH A3WM NMPUHECTH MEPBBIC KYJIBTYPHBIC UMITYJLCHl B CTpaHy, KOTOpas CEroIHS
HazbiBaeTcs Muaneit. Torga cBepX4yBCTBEHHBI MHUP C €r0 CyIIeCTBaMH IEPEKHUBAJICS ellle TaK jKe peanbHo, KaK
CETOIHS MBI MEPEKUBAEM OKPYKAIOMNK HAc (U3HUECKHi MHp. JTa cdepa YUCTO TYXOBHOTO, OOKECTBEHHOTO
3aKJIoyaa B ce0e BCIO PEalIbHOCTh, TOTJa Kak 3eMJIsl ee MPUPOJIO BOCIPUHUMANIACh Kak HepeanbHas. OHa Obuia
«Malieiy, WITo3Nel, HauMeHee [IEHHOW CTYTIeHBI0 TBOPEHUs. A3us, (u3ndecKas 3eMIIs, TIPeICTaBIsIIa COO0H Kak
051 HIDKHEe He00. DTH JpeBHNE UHAYCH HE MMEIH TaKKe CAMOCO3HAHHSI B TOM CMBICIE, B KOTOPOM MBI IMEEM €T0
CeroJaHsi. Onu YYBCTBOBAJIA CCGH CKOpEC €AMHBIMU C 60)KCCTBGHHBIM, OHHU BOCIIpUHHMAJIN ce0st Kak HWHCTPYMCHT,
MIOCPEACTBOM KOTOPOTO MYJIbCHPYET OOXKECTBEHHOE JbIXaHHE. JTH BPEMEHA HAIIUIM 3aTeM CBOC BBIPAKCHHUE B
Benmax, mockonbKy TOCEemHUE, TaK e Kak W apyrue Mudonormdeckue mpemanus (Oama, Kamesana), Obuth
3arIMCcaHbl 3HAYUTCIBHO ITO3HEC. HOTOMy APCBHUC MHAYChI HE MMCJIU TAKXKC IMOHATUA O JIMYHOM CBOGOIIG, T. €.
OHH OBUIM HE CTIIOCOOHBI JeNaTh 3aKIFOUCHUS, HCXOJs U3 COOCTBEHHOM cuibl cyxaeHus. OHM 4yBCTBOBAIU CeOs
CKOpee OJIEP’)KUMBIMU JTyXOBHBIMH CHJIAMH M TIPOHH3aHHBIMH UMH. He TONbKO WX, IO CErOJHSIIHUM TOHSATHSM,
«CHOBHTYECKHE MBICIIH » SBIISUTHCH OTIIEYaTKOM 00KECTBEHHBIX CHJI, HO M UX JESTHUSL.

[Mocneayromye KyabTypHBIE TEPUOLI OBLTH OTMEYCHBI BO3pACTAHHEM WHTEpeca K 3eMiie M OKPYKaIoIIeH
yenoBeka npupoje. [locTeneHHo U CTyneHYaTo MUT0 HUCXOXKISHHE B MaTepuio. Tak, Hampumep, B MEPCUICKYIO
amoxy paboTa Haja 3emiiell BRIpa3Wiiach B TEPBBIX 3adaTKax 3eMylellenus. 3apaTycTpa, Ha KOTOPOTO BCS 3MOXa
CMOTpCJIa KaK Ha CBOCTO YYMUTCIIA, YUHII cBOM Hapoa BhIpalIMBATh IMUTATCIBHBLIC PACTCHUA, KOTOPBIC TAKKE H
CCTOJIHS SIBIISIOTCS BaXXHCWITUMM KyJbTYPHBIMU pPACTCHHSIMH. 3CHI-ABECTa MOXET pPacCMaTPUBATHCS Kak
npay4eOHuK 3eMienenns. Ho uem Goree Bo3pacTan HHTEpeC K 3eMHBIM BelllaM, TeM cliabee CTAaHOBUIICS KOHTAKT C
AYXOBHBIM MHPOM, XOTsd OH 6LIJI, 0 CETOAHAIIHUM IMOHATUAM, CHIC JOCTATOYHO TCCHBIM U OIPCACIIAIOINIUM IJIA
BCEX 3E6MHBIX JICSHHIA.

B mocnenyromiyto 3moxy JTUIIb O4YeHh HEMHOTHE W30paHHBIC JIMYHOCTH, TAKUE KaK KPEUECKUE BOXKIIH, SIIle
OBLTH CIIOCOOHBI BOCIIPHHUMATEL O0XKECTBEHHYIO MYAPOCTh M OCYIIECTBIIATH €€ Ha 3emite. X crmocoOHOCTH B 3TOM
HaIlpaBJICHUU COXPAHAIUCH IIYTEM PCTYyJIUPOBAHUA POXKIACHUS, 3a00TJIMBOTO BOCIHUTAHUS U OIIPEACIICHHBIX
YOpaXHEHUH B MECTaX TyXOBHOTO OOYUYECHHSI.

OT0 pa3BUTHE MPOJOIKAJIOCH Jajiee B IIOXY TPEUecKoil KynbTyphl. Bee Gonee 3aMyTHSICS B3TIIAI — JaXke
(IIOCBAIICHHBIX» — B MECTaX MHCTepHﬁ.

CeroHs MbI COBCEM yTPATHIIM BHYTPEHHHI KOHTAKT CO CBEPXYYBCTBEHHBIM MHPOM. EJIMHCTBEHHOE, YTO
eIlle 0CTaJ0Ch, 3TO CMyTHOE BOCIIOMUHAHKE, (POPMY KOTOPOTO MBI HAXOIMM B Pa3IMYHBIX JOKyMEHTaX, B MU(Dax H
carax, cka3kax u rpesax. To, 9To cerofHs Mbl HaXOJUM y IIPUMHUTHBHBIX HApOJOB WK Takke B EBpome To Tam, To
3leCh KaK «BTOPOE 3pEHUE» WU TMOA00HOE 3TOMY, SBISETCS €€ MEpPIAIIUM OCTaTKOM KOTJa-TO
BEITMYECTBEHHOTO BHJIEHUS IYXOBHBIX CBSI3€H, CTOSIMIMX 332 YyBCTBEHHBIMH SBIeHHAMU. Ho 3Tm cmocoOHOCTH
CEeTO/IHS SABJSIOTCS aTaBU3MOM U MPAKTUKOBATh UX HE CO3BYYHO BPEMEHH.

B3I‘J]$I,Z[ Ha 2TOT FpaHI[HO3HBIﬁ IIponecc IMmoKa3eIBacT, 4YTO 00’KECTBEHHEIE CHJIBI, HCKOraa HHUCXOJHUBIIUC
M3BHE U3 JIyXOBHOT'O KOCMOCA Ha YEIOBEKa M KOTOPBIM OH, €CTECTBEHHO, CIIEIOBAJ, IpeTeprenu Meramopdo3y u
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CTaJI CITIOCOOHOCTSIMH, KOTOPBIE JOKHBI Pa3BUBATHCS BHYTPH CaMOTO YeJIOBEKa M KOTOPHIE OH JIOJDKEH Yeprarh
U3 CBOMX CYXXJCHHI. MBI UMeeM Pa3BUTYIO MBICIUTEIBHYIO CHITy, CAMOCO3HAHHE, IMYHYIO TyXOBHYIO CBOOOIY U
3aIIaTHITY 32 3TO MOTepeil 00’KECTBEHHON MYIPOCTH, KOTOPAS «SICHOBUJISIIE » CO3eplaiach B IPEKHIE BPEMEHA.

Crnenpl 3TOrO pa3BUTHA MBI HaxoguM MOBCoAy. CoONWaNBHBIA TOPSAOK M OONIHOCTH HApOIOB, HX
B3aMMOOTHOLICHUS, KaK BHCIIHUEC, TaK U BHYTPECHHUE, ObLIH YCTAaHOBJICHBI 11O HENOCPECACTBEHHBIM BOCIPUATUEM
BOJIM JYXOBHBIX BOXACH W HMX 3aBETOB. J[peBHHE WHAYCHI U TMEPCHl BOCIPUHUMAIH OOMXKECTBCHHYIO BOJIO U
cinemoBanu eil. XKpersr Xanmen u HMepBBIX BpeMeH Erumra 1mo 3Be3aM YWTaH BOJIIO OOXKECTBA, M BCE 00JIACTH
COBMECTHOM YEJOBEYECKOM JKM3HU YNOPAIOUMBAIUCh COOTBETCTBEHHO €il. Emie BO BpeMeHa HCTOPUYECKOro
3HaueHus [peruy MOXXHO OBLIO SICHOBHJIAIIEC BOCIPUHUMATH, KaK 3PUHUHM WM (YypUU TPECICIOBAIU TEX, KTO
OKa3bIBAJICSl BHHOBHBIM B HETIOMYMHEHUN 0OKeCTBeHHOH Boiie. CerofHs jke Mbl He BUAWM JPHHHIA, HO B CBOCH
TPYAX MBI YyBCTBYEM HEUYHCTYIO COBECTh, €CIIM MBI JENaeM YTO-THOO0 HECOTJIACHOE C HAIlNMH BHYTPEHHUMH
yoexnenusmu. Ecnu Mbl ceromns umraem ['omepa, rie mpejicraeieHo, kak Adwuna [lammaga BeIcTynmaeT c3aau
AxwIuieca ¥ HalleNThIBAET €My, YTO OH JIOJDKEH JIeaTh, a TAK)Ke KaK Trepod BOCTIPUHUMAIOT yKa3aHUS OOTOB, MBI
HE MOXKET yAepKaThCs OT BIIEYATIICHUs, YTO TposHCKas BOWHA OblIa BOWHOH OOTOB, OOPHOOW IYyXOBHBIX CHII,
KOTOPYIO JIFOTU JIWIITH TIPEICTABIISIIN Ha 3eMJIe, MOYTH KaK MAapHOHETKH.

JuddepeHiupoBaHHble B MAKPOKOCME CHUTBI, M3/1aBHA BOCIIPUHUMABIINECS KaK OT/CIbHBIC 00XKECTBEHHBIC
00JIMKH, KOTOpBIE B MIPEKHUE BpeMEHa JISHCTBOBAIIM B YEIIOBEKE M IMMOCPEACTBOM YeJIOBeKa, OBLIM B XOJI€ PA3BUTHS
Kak OBl HECKOJIbKO BBIBEPHYTHI HAM3HAHKY M BOCIPHHSATH BHYTPb AYIIM YeNOBeKa. BMECTo TOTro YTOOBI
JICHCTBOBATh HAa HEro, KaK MPexkie, U3BHE, OHU OOpATHIINCh K BHYTPEHHEH aKTHMBHOCTH YEJIOBEKa. DTOT MEPeX0/]
JUT pa3NIUYHBIX O0JIacTe 3eMIIM, eCTeCTBEHHO, NMPOXOIWI B pa3HOe BpeMsa. DTO OCOOSHHO MOXHO 3aMETUTh B
snoxy I'petuu. IlnaToH moucTUHE MOXKET paccMaTPUBATHCS KaK MOCIEAHUN MOCBSIIEHHBIH aHTUYHOCTH, KOTOPBIN
CBOU UACH NEPECIKMBAJ €IIC KaK HEMTOCPCACTBCHHBIC JYXOBHBIC BOCIIPUATHA. HaanMep, TMOHATHUC TapMOHUHA C(bep
ObUTO IUII HEro He a0CTpakiuei, a TakKe OHO He TNpEACTaBIsUIach €My NOJ00MeM KaKoH-THOo 3eMHOM
3aKOHOMEpPHOCTH. JTO ObIIa peanbHas MyXOBHAs My3bIka. J[st HEro mMmp pa3BWBajCs, TaK CKa3aTh, CBEPXY, H3
AYXOBHOI'O COCTOSAHHA, HUCXO/Id B MAaTCPUATIBLHOC.

OTOT PakT OTpa3mIICs KaKk KBUHTICCEHIIVS B MU(ax 0 COTBOPSHUH MHpa Y BceX HapojoB. bosee moapobOHOE
OIMHMCaHUE 3TOTO He SABJsIeTCs 3ajadell HacTosmeld KHurd. CyIIecTBEHHOHN JKe SBISETCS MBICIB, YTO BO33PEHHE O
CTYIIEHYaTOM YIUIOTHEHWH HAIUI0 CBOE BBIpAKEHHE TakKe B rpedeckoi ¢minocoduu. ITOT HUCXOIANIMHA OT
TOHKUX CTYTEHEW (OTrOHb, CBET, BO3AYyX) IMPOLIECC PAa3BUTHsI MOHUMAJCS KaK pa3BEepThIBAaHHE O0XKECTBEHHBIX
KauecTB B MaTepPUH W TEPEKUBAJICSI B BEIMYECTBEHHBIX oOpazax. Ho yxke [lmaroH gyBCTBOBam, 4TO IMpeKHUE
(hopMBbI IpecTaBIeHUS OOMBINE HE OBUIH yIOBIETBOPUTENBHBIMH, U €T0 YUYCHHK APHUCTOTENb NEHCTBUTEIHHO OBLI
IIEPBBIM, KTO 3Ty JOPEBHIOI0 HMAarvHaTUBHYIO MYApPOCTh, KOTOpas B €ro BpeMs CYIIECTBOBalla TOJIBKO B
OTPBIBOYHBIX KapTUHAX, CMOT OTJIHMTH B (DOPMY JIOTHUECKUX MBICICH. DTO M €CTh MIPAOCHOBA YUCHUS APUCTOTEINS
U, TIpeKJIe BCETO, €ro yUeHHs 00 IeMeHTax.

Econ paccMaTpuBaTh BCIIU B UX IlnyBHO-PICTOpH‘ICCKOfI CBsA3HU, TO CTAHCT ACHO, YTO ApI/ICTOTeHI), Korjga OH
TOBOPHUT O BO3IyXE, UMEET B BUIY HE TO, YTO MBI CETOAHS MPEACTABISIEM KaK CMECh KUCIOPOAa, a30Ta U APYTHUX
ra3oB. Ero monstue Obiio Oonee oOmupHBIM. OH BKIIOYMI B HETr0 BCE TO, YTO Kak CHja JEHCTBOBAJO B
BO3IYITHOM B00OIIEe, B razoo0pa3zHoM. Korma oH roBopwms o Boae, To oH mMen B Bumy He H,O coBpemeHHOI
XUMHH, HO BCIO TPEThIO CTYIICHb YIIOTHEHMs, a WMEHHO, XHJIKOE B CaMOM OOIIEM CMBICIIC CJIOBa, U BCE
JEHCTBYIONINE B HEM XUMIUYeCKHe CHIIbl. OTrOHb, BO3AYX, BOAA U 3eMJIsl — 3TO OBUTHA BEITMKHUE 3TAIbl CTAHOBIICHUS
MaTepuHu.

DTo, Tak CKa3aTh, IOJHOKPOBHOE BO33pPEHUE OJDKHO OBLIO B TeueHHe mocuemytommux 2000 et
COOTBETCTBEHHO CaMOCTOSTEILHOMY CTAHOBJICHHUIO MBIIUICHUS M OTHCJICHUIO €ro OT 3HAHUS KOCMHUYECKHUX
B3aMMOCBsI3el Bce Oonee abcTparupoBaThes. OT HETO OCTAMCH TOJIBKO HAIIIK arperaTHbIe COCTOSHUS, MBICIHMBIE
HYHUCTO (1)I/ISI/IT~IGCKI/I, IMPUYCM OI'OHBb YK€ HE IMPUYHCIIACTCA K HHM. MI/Ip KadyeCTB W AKTHBHOCTH, CBSI3aHHBIN C
3JIEMEHTaMH, JOJDKEH ObUI Teleph MOTPY3UThCS B HEBEIOMOE, YTOOBI MHTEIUICKT MOT OBITh BBIIIKOJICH HA YHCTO
YYBCTBEHHBIX BOCIIPHSTHAX.

Yyenne APHUCTOTENS COCTABISIIO OCHOBY 3HAHWH BILIOTH JIO TITyOOKOTO CPEIHEBEKOBBS, HO €ro MOHITHS
CTAaHOBWJINCH Bce Ooiiee OeccomepKaTeIbHBIMH U MaTepuadbHBIMH. JTO OBUIO HEOOXOAMMO i 0Opa3oBaHUS
MBIIUICHHS, OBJIAJIEBAIOIIETO MEPTBOM MaTepHeid, KOTOpOe B HAIlle BpeMs JEHCTBUTEIHHO JOCTUTIIO BBICOUANTIINX
BEpIIHH.

Hapsiny ¢ o0mum HampaBieHHeM pa3BUTHS TOHKOM HUTHIO MPOXOAMIIO 3HAHHE O TallHaX MPHUPOJIBI, KOTOPOE
eIle CYHUTAIOCh C CHJIaMH, KOTOPHIM B T€ BPEMCHA YK€ HE MpHUAaBajid OOJbIIC HUKAKOTO 3HAYCHUS. DTHM
OCTaTKOM 3HaHHS ObLITa UCTUHHAS ATXUMHUSL.

To, 9T0O MBI OOBIYHO IOApPA3yMEBAEM IIOJ ATXUMHEH, MaeT TOJIBKO CMYTHBIH M HMCKa)XKCHHBIH oOpa3
WUCTUHHBIX OTHOIIeHWH. OOBIYHO MBI JAyMaeMm, 4YTO ObUIM aTXMMUYECKHE IIapiaTaHbl, HEyYCHBIC U IOITOMY
MTOJIBEP)KEHHBIE BCSKAM TpeApaccyAKaM JIOAH, KOTOphIe, MO OOJbIIeHd YacTH, CTPEMIUIUCh K TOMY, YTOOBI
TOOUTHCSI TIPEBpAIIeHUs] HEOIaropoJHBIX METAJUIOB B 30JI0TO. ECTECTBEHHO, Takue IIapiaTaHbl M IFIIETaHTHI
ObUIH TOTJa, OCOOCHHO B MO3JHEHIIME BpEMEHa, M IMO3TOMY UX OCYXKICHHE OBbLIO YacTo crpaBemiuBbiM. Ho
HUCTUHHBIC AIXUMUKH, Takue kak Bacwmmit Banentun, Arpunma Hetecrelimckuii, Paitmonn CayHuckuil u,
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KOHe4HO, [lapamenbc, OTKpBIBaIM CBETIOC 3HAHHME, KOTOPOE MOXKHO paccMaTpuBaTh Kak ITOCICIHIOI HCKPY
JOpEBHET0 YYeHUs MYApPOCTH. [ TO3HAHMA TOro, 4YeM SBIsSETCS HCTUHHAs alXuMus, TpeOyercs OdYeHb
MHTEHCUBHOE U 0oJiee MHTUMHOE M3y4eHHe. [Ipu 3ToM ciienyeT y4uThIBaTh, YTO UCTUHHOE MHEHHE B IHCAHUSX
AIXUMHKOB, 110 OOJBIIEH YacTH, MPEIyCMOTPUTENIBHO CKPBITO, M YTO YacTO HY)KHO ObIBaeT BHA4aJe HAWTH KITIOY,
YTOOBI pa3rajgarh cMbIci cioB. CerofHs 3Ta oOBeMITIONIAs KOCMOC, 3€MIII0 M 4YeJOBeKa OOLIMpHAs MYyApOCTb,
KOTOpas ellle He TaKk JaBHO ObLIa IOCTYIHA, TOJHOCTHIO 3a0bITa.

W kak apucToTeneBcKas MyApOCTh ObUIAa KPHCTAJUTM3aLUEeH IPEBHETO SCHOBHICHUS, TaK Ul aIXMMHKOB
IIefICTBHe HpI/IpOIIHOﬁ AYXOBHOCTH KPUCTAJJIM30BAJIOCH B (1)I/ISI/IIICCKI/IX U XUMHYCCKUX @eHOMeHaX, IMOJIy4acMbIX
MOCPEICTBOM SKCIEPUMEHTOB. VX 3KcIIeprMEeHTHI ObUIN BOIIPOCAaMU, 3alaBacMbIMU UMK OoruHe [Ipupoze, oTBeTh
KOTOpPOH OHHU BBHICIYIIMBAJIN ¢ OiaroroBeHreM. KoHEUHO, OHU elle He UMENN OTIACIbHBIX 3HAHUH 0 XUMHYECKOU
CTPyKType cyOcTaHnmii, KOTOpble HAaxXOAATCS B HAIIEM pACHOpPSHKEHWH, HO 3aTO OHM YMEIH HOTPY3HUTh
CyOCTaHIIMIO BO BCE 3€MHBIE M BHE3EMHBIC CHIIBI, KOTOPbIE IOJDKHBI COBMECTHO JICHCTBOBAaTH IIPH €e
BOCCTaHOBJICHHU.

MpI CKIIOHHBI TyMaTh CETOMHS, YTO HaIlla COBPEMEHHAs XUMHS UMEeT KOPHH B JPEBHEH aJXUMHU, U YTO
OHa pa3BWJIaChb U3 TCX MPEKHUX KITPUMUTHUBHBIX» I/II{CfI. Ho »t0 HEBCPHO. Anxumus GBIJIa OKOHYAaHHEM CJIaBHOT'O
OyTH pas3BUTUs mpouwioro. lloatomy oHa Takxke Oblla, OCOOCHHO B KOHIE, OXBadyeHa JCKaJaHCOM U
mapiaatancTBoM. COBpeMeHHast )K€ XUMUS — 3TO HOBBIM UMITYJIbC B TIOTOKE TIO3HABATEIBHBIX YCTPEMIICHUH.

III. HOBBIE UJEU O IMMPESK3UCTEHIUU TY XA

Jis Toro 4ToOBl HAWTH TOTEPSHHYIO W CETOJHS HEJOCTAIONIYI0 YacTh MCTHHBI B €CTECTBO3HAHWU, HET
HEOOXOIMMOCTH TIBITaThCS CHOBAa BOCKPECHTH NABHO VIIEIIIYI0 MYApPOCTh B mpexHei (opme. Takas mombITka
Obu1a OBl HEBO3MOXKHA 6e3 oOpareHus k Bepe. Ho Ayx HOBOTO BpeMeHH CTpEMHUTCS OT Bephl K 3HaHMIO. M BcTaer
BOMPOC: CYIIECTBYIOT JIM METOABl HCCIEIOBAHMS, TO3BOJIIIOIIAE CJHIENaTh JOCTYMHBIMH 3HAHHUIO WCTHHBI, O
KOTOPBIX TOBECTBYIOT ApeBHHE MUGHI? [lo MeHbIel Mepe, BO3SMOXHO JI Bce 0oJee MPOHUKATHCS BHYTPEHHEH
YBEPCHHOCTBIO B CYIIIECTBOBAHUHN CBer‘IYBCTBeHHOﬁ PCAJIBHOCTU, KOTOPAA MOXKET TAKXKEC YAOBJICTBOPUTH U HAILTY
Hay4HYIO0 COBECTbH?

JlpeBHUE CIOCOOHOCTH SICHOBHIEHUS IPEBPATHIINCH B YeJIOBEUECKUI HHTEIIEKT. CHITBI MaKpOKOCMa, U3BHE
YOPaBIISIONIAE YeTOBEKOM, OTCTYTIHIH Tepe]l HAIIMMHU BO3PACTAIOIIMMY BHYTPEHHUMH AyIIeBHBIMU criiaMu. Ho ¢
o0pa30oBaHUEM KPUTHYECKOTO PACCYJKa HE JOCTHTHYT JIM KOHEI| YeJ0BEYSCKOTo JyXOBHOTO pa3Butus? Mmu 310
JUIIF CKPOMHOE HAYajo COBEPIIEHHO HOBOW 3pwi? He kaxkercs mu, OyATo OBl IOIDKHBI MPOPAcTH CeMeHa
COBEPIIIEHHO HOBHIX YEJIOBEUSCKHUX CIIOCOOHOCTEH?

MoXxHO &aTh AaibHEWIIee OCBEIICHHE 3THUM (haKTaM MOCPEJCTBOM MpuMmepa. XoTs Oojiee 4eM CTOJIETHE
MUHYJIO CO BpEMEHHU OKOHYAHUs ACATCIBHOCTH [ eTe, cieyeT Npu3HaTh, YTO MMEHHO B OTHOIICHUU TITyOOoUanIImx
3aKOHOB kW3HM l'ete oOnamam Oosiee IMMPOKUM BO33PEHHEM, YeM 3TO MOXKHO HAWTH B CETOMHSIIHAX
€CTCCTBCHHOHAYUYHBIX M3bICKaHUAX. MaTepI/IaIII/ICTaM U3 Cpeabl YUYCHBIX MOXCT Ka3aTbCd, 4YTO 3TO MOXKHO
ONPOBEPrHYTh, HO TEHWH 4YacTO OBIBAaCT MOHAT CITYCTS CTOJIETHS MOChe cBoed cmeptu. Ero Tak oxoTHO
KPUTHKYEeMOE yUeHHUEe O I[BETe, a TaKXkKe APyTHe ero eCTeCTBEHHOHAYYHBIE OCHOBOMOJATAIONINE TPY bl OTYETINBO
TTOKa3BIBAIOT POXKICHHUE dTOM HOBOM CTIOCOOHOCTH.

C penxoit AJsl HEro pe3KOCTHIO OMMOHUPYeT OH HpIoTOHY, OOPACH MPOTUB €0 YHCTO MHTEIJICKTYaJIbHOTO
cnocoba o0wsicHenus ceera. [Ipencrasnenue HproTOHA, 9TO OTKPHITHIC BOJHEI M €CTh CaM CBET, M €r0 MOJIOKEHHE,
YTO CBET COCTOHMT M3 I[BETOB, JOJDKHO OBUTIO BBI3BAaTh y I'ere ropsumii mpotect. J{nsi Hero BOMHBI OBUIH JIHIIH
¢usnyeckoir MaHudecraiuet cBeTa, BEYHOIO, HEJCIUMOrO CBETa, KOTOPBIH, B3aMMOACUCTBYS C THMOM,
SIBJISIFOIICICS. TakKe CYIIHOCTHOM, a HE MPOCTO IMAacCUBHBIM OTCYTCTBHEM CBETa, Mpou3BOAMT IBeT. Kak
YEIIOBEYECKOE TENl0, OIMMChIBAEMOE aHATOMAaMH, SBJISAETCS JHUIIb (U3NIECKOH YacThI0O BEYHOTO YEIIOBEUECKOTO
CyLIECTBa, TaK CYIIECTBO CBeTa JJis ['eTe maieko BO3BBIIATOCH HaA cepoif, B KOTOPOW MOTYT OBITh M3MEPEHBI
BoJIHBL. OH 3HAJI TaK:)KE 0 MOPAIBHBIX KaUueCTBaX CBETA, O €T0 «JISTHUU U CTPAJIaHUN», PE3yJIbTATOM KOTOPBIX KaK
pa3 sABIsAeTCS LBET.

I'ete cHOBa paccmaTpuBaeT TOTalbHOCTh. Ero HabmiomeHns Bcerna HalpaBlieHbl Ha mpupoay B meiaoM. OH
MBICJIUT HE CTaTHYHO, HO JUHAMHYHO, B MOJSAPHOCTSIX U MeTamopdo3ax. Co Bcel cuiloil CBOMX UYBCTBEHHBIX
BO3MOXKHOCTEH OH M3y4YaeT, TaK CKa3aTh, (PU3NOTHOMHIO TPUPOIBI, U OHA OTKPHIBAET €My OOIbIIIe, YeM MOXKET
JaTh U3yYeHHUE ee IMOCPEACTBOM MepHl, uiciia u Beca. Koraa Ml BUANM yJIBIOKY Ha JIMIIE APYyTra, HaM MOKa3aloch
OBl CTpaHHBIM HU3MEPATH Yy HETO KPOBSHOE JaBJICHUE WU MPOU3BOIUTH aHAIN3 MOYH, YTOOBI pa3raiaTh TalHY 3TOH
yibiOku. Ho ecnu MBI cO3epLaTeNIbHO BXKUBEMCS B (DPU3MOTHOMHUIO HAIIETO JPYyra, TO MBI HEMOCPEIACTBEHHO
moiiMeM TmpuuuHY ero yublOku. TakoBa mo3umuss ['ere mo OTHOIEHHMIO K Tpupoae. OJTO OBUIO ero
«co3eplaTebHON CUJION CYXKICHUS.

Bo Bpemena ['eTe ObLI0 MHOTO JIFO/IEH, KOTOPBIC IPOTHB HACTYIAIONIET0 MaTepUaIn3Ma BO BCEX 00JIACTSIX
3HAHHWS BO3JIBHTAIM M TPOTIOBEOBANN WIEaN3M, KOTOPBIA HAIle] CBOE BBIPAXKEHUE HE TOJIBKO B UCKYCCTBE M
¢unocodun, HO M Omaromapst I'ere W ero mociemoBaTENsIM 3aJI0KMJI HOBBIE 3aMedaTelbHbIe CEMEHa TakXKe U B
HayKe.

«[IpocBelieHre» TOBCEMECTHO BOCIPUHUMANIOCh KaK aTaka, HaIlpaBlICHHAs Ha TIyOOYaWIlNe CHJIIbI
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genoBedecTBa. Ho o0cyXIeHne 3TOro BceX HayKaxX ONIYIIAIOCh Kak 3aaadeit HeMeIKoi KynbTyphel. Tak, B cBoeH
cratbe «XpuctuanctBo uiam EBpoma» HoBamuc Hammcan WCHONHEHHBIE IOCTOMHCTBA ciloBa: «Pesymbrar
COBPEMEHHOT0 croco0a MBIIUICHNs Ha3Band "(uiocodueit” u mpUINCIWIN CIOAa BCE, YTO OBLIO CBOMCTBEHHO
IPEBHUM,... PACKOBaHHYIO (paHTa3WI0 M YyBCTBO, HPABCTBEHHOCTH M JIOOOBH K MCKYCCTBY, Oy/IyIllee W MPOIIJIOE,
MOCTaBJIM YeJIOBEKa ¢ HEOOXOAMMOCTBIO B Psil MIPUPOAHBIX CYHIECTB U MPEBPATHIIN OECKOHEYHYIO TBOPYECKYIO
MY3BIKy MHPO3JaHHsI B OIHOOOpAa3HBIH CTYK OTPOMHOM MENBHHIBI, BpallaeMOH IMOTOKOM CIy4YalHOCTeH |
IUTBIBYIIEH B HEM, MEJIBHHIIBI CaMoit 1o cebe, 0e3 CTpoUTeNsl U MEIbHIKA, HICTHHHO perpetuum mobile, MeTbHUITEI,
nepeMalbIBaloIIei camoe ceosi».

OTUM OXapaKTepHU30BaH CIIOCOO MBIIIICHHUS, KOTOPBIH X0UeT paccMaTpuBaTh TOJNBKO OJIUH ACTEKT MHpa, a
MMEHHO, MEXaHUYECKHI, © KOTOPOMY T€T€aHUCTHI MBITAIOTCS MPOTUBOIIOCTABUTH O0JIee KUBOM, YTOOBI MO3HABATH
MIPUPOY HE TOJIBKO Kak (U3NIECKH-MaTepUabHbIN ocamok. VX menpo sBiseTcs 6osee TiryOoKoe UccieaoBaHue
KHBOTO BO BceneHHoli 1 yenoBeke, BIUIOTH 10 BUANMBIX ()eHOMEHOB.

IlocnenoBarenu ['ete mpITaMMCh 3TH METOABI HWCCIENOBaHWs pa3BuBarh nanbpiie. ®unocod Ilpoiice,
KOTOpPOTO MOYKHO K HAM MPUYHCIHUTh, YU O €IUHCTBE JyXa U BemecTBa. [lo ero mpeacraBieHnio, BEMECTBO —
3TO HE YTO WHOE, KaK AyX Ha Ooyiee TIyOOKoM ypoBHE ObiTHA. B cBoem coumHeHun «JlyX M BEIIECTBO» OH
yKa3bpIBaeT Ha JKcIepuMeHThl OapoHa QoH [epuene, yacTHOTO y4yeHOro u3 ['aHHOBepa, COYMHEHHE KOTOPOTO
«BO3HHKHOBEHNE HEOPTaHMYECKUX BEIIECTB» JOJDKHO JIOKa3bIBaTh, YTO B YXHBOM pPACTEHUH HEMPEPHIBHO
oOpasyercst MaTepusl.

epuene B 3TO# 1 elne B APYTrUX KHUrax NPUBOIUT mpuMepHO 500 aHAINM30B, KOTOPHIMH OH MOKa3bIBAeT,
YTO MHHEpaTbHOE COJAepKaHWe CceMeHHW (Kanui, MarHud, ¢ocdop, Kampluid, cepa) yBEIWYHBACTCS IPH
MIPOPAIIUBAaHIUHN CEMEHU B JUCTIILIUPOBAHHON Boje. OMBITHI MPOBOIMINACH B dap(opoBoM cocyne, BO3MYIITHBIH
(UIBTp KOTOPOTO Ui 3aIIMTHl OT MBI OBLT 3aKpPHIT CTEKISIHHBIM KolmakoM. COOTBETCTBEHHO 3aKOHY
COXpaHEHUs] MaTepUr HYXHO OBLJIO OXKHJIATh, YTO PACTEHUE, POpacTaroliee B JUCTUIUIMPOBAHHONW BOJIE, JOKHO
COXPaHUTH TO XK€ COJepKaHWe MUHEPaJbHBIX BEIIECTB, KaKoe OBUIO B CEMEHH, W3 KOTOPOro oHO mpopocio. Ho
aHanmu3bl ['epiiesie OTYETIMBO MOKA3hIBAIOT BO3pacTaHHE KakK OOILIEro cojepXaHus Iera, Tak U ero OTAEIbHBIX
COCTaBJISIOIINX.

B mocnemyrommx ombiTax [eprene 3aMeHseT AUCTWUIMPOBAHHYIO BOJIY PAcTBOPOM C OIpPEIEIeHHBIM
conepkanrieM coiu. OH OOHapy>KMBAaeT, HalpuMep, 9TO POCTKH, MPOPACTAIONINE B PACTBOPE C OIPEEIeHHBIM
cogepxanueM (ocopHOl KUCIOTHI, YMEHBIIAIOT coaepkanue docdopa B pacTBope, B HUX camux (ocdopa He
puOaByseTcss, BMECTO 3TOTO B HHUX HaOIIOAaeTcs 3HAYUTENbHBIH POCT coiepxkaHus cepbl. Kaxkercs, TOBOpUT
I'epuene, 9To pacTeHrWe B COCTOSIHMM MpeoOpa3oBeBaTh pochop B cepy. Takum ke oOpa3oM OH HAXOIHWT, YTO B
pacTteHnH Bo3pacTtaeT cojepkaHue Gocdopa, eciii OHO pacTeT B MUTATEIBHOM PACTBOPE COJICH Kalblus, U YTO B
pacTeHHH BO3pacTaeT CoAepiKaHHe KaIbLUs, €CII OHO MPOpPACTaeT B MUTATEILHOM pacTBope cojel maraus. s
BO3pacTaHUsl COAEPIKAHWS MarHusl HCIIONB3YyeTCs YTIeKHcloTa. B mocimeaneM ciiydae ceMeHa IpopacTaid Ha
CEeTKE M3 TNIATUHOBOI MPOBOJIOKH, TOMEIIAaeMOil B KaMepe, B KOTOPYIO ObIIO BBEJEHO OMPE/EIEHHOE KOJTHYECTBO
yIJIeKUCIOTH. B cocyn mpu sToM Obla HanmuTa TUCTWIIMPOBaHHas Boja. M3 OOMIMPHOTO CTaTHCTHYECKOTO
MaTepuana, MOJyuYeHHOTO B Psiie 3THX OIBITOB, JJS HIUTFOCTPAIMHM CKa3aHHOTO MOXKHO TMPHBECTH CIETYOIINE
nudpsL.

Beapo6asaenmayrackucaorss
Maruuii ac oneita  Marunii nocae oneita

1 0,007 0,022
I 0,008 0,036

CaroGasrenmemyraexncaorse
Marnuit A0 omsita  Marsuit nocae oneita
I 0,012 0,062
11 0,014 0,110
I'epuerne momaraet, 4To MOCPEACTBOM 3TOTO Psifia ONBITOB HAWIEH F€HETHYECKUI Psif OT YIVIEKHCIIOTO ras3a
yepe3 MarHuii, Kanbelui, hocdop K cepe.
CO,—>Mg—>Ca—>P—>S
W3 npyrux cepuii onsITOB ['epriene menaet BEIBOA 00 00pa3oBaHWH Kaausl U3 a30Ta
N—K

Takum 00pa3oM, NpPEACTaBISETCS, 4YTO pacTeHHE CIIOCOOHO TMpeoOpa3oBhIBATH BEIIECTBAa, HO B
OpPTraHMYecKOM BoOOIEe 00pa3oBaHME BELIECTB ABJSIETCS MOBCEAHEBHBIM MpoLieccoM. Mst panee, MOKHO CKa3arTh,
YTO aIpHOPHOE BO3HHKHOBEHHE MEPTBOIO BEIECTBA HEBO3MOXKHO. «/KHBOe yMHpaeT, HO MepTBOe He
coTBopsieTcsi». - «He mouBa Npou3BOAUT pacTeHHE, HO PACTEHHUE MTOUBYY.

[Ipoiicc roBoputr 00 >TuUX HcciaenoBaHUAX crienymoomee: «['epuene mokazan CBOMMH OINBITAMH, YTO
HEM3MEHHOCTh XUMHUYECKUX 3JEMEHTOB SBJISIETCS (PUKIMEH, OT KOTOPOH MBI IOJDKHBI OTMEXEBATHCS, €CIIM XOTUM
MIPOJABUHYTHCS BIEpe] B TO3HAHUH IIPHPOIBI».

Oto ObUIO HacToALICH Tpareaue, koraa KHUTH [ eprene, nosiBuBmmecs B 1876-83 rogax, ObUTH BCTpEUCHBI
rpoOOBBIM MOJIYaHUEM, U, HAKOHEL, 3TH KHUTU MCcUYe3 M BooO1e. Bpsa nmu octanock Ooble 0AHOTO SK3EMILIAPA.
Ecnu momymaTh 0 TOM, 4TO 3TO BpeMs ObUIO BpeMEHEM BENTMKUX OTKPBITHH, BpeMmeHeM, koraa JInbux u Benep
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pa3sBUBAM CBOM TEOPUHM, B KOTOPHIX (PCHOMEHBI OHOJIOTMH HAILIM CBOE OOBSCHEHUE IOCPEICTBOM
ATOMHUCTHYECKOTO 00pa3a Mpe/CTaBICHUH, CTAHOBUTCS TIOHATHBIM, YTO HUKTO HE XOTEN OOJIBIIE CIIYIIATh TO, YTO
XOTeN cka3ath [ eprierne.

[lo pe3ynbpraTaM OMBITOB, MPOBOJUMBIX B TEUCHHE JICCATH JIET aBTOPOM, MOXHO CKa3aTh, YTO
JIoKa3aTeabCTBa ['epiiesie B 1[eJIOM BIIOJIHE HAyYHbI M HA B KOEM ClIydae He Tak (DaHTaCTUYHBI, KaK 3TO Ka)KEeTCs Ha
nepBbId B3, MHOrHe U3 psina onbiToB [ eprienie ObLIM TOBTOPEHBI, U GaKThl, ycTaHOBIICHHBIC [ epiiene, HaLH
CBOE MOATBEPKACHUE. BOo MHOTHX CITydasix ObUIO 0OHApYKEHO MpHUpaIIeHIe MUHEPATLHON CyOCTaHIINH, HO OBLIO
YCTaHOBJICHO TaKXKe TO, O 4eM B paboTax ['epiiesie HUKOrIa HE YIIOMUHAIOCh., A UMEHHO, B HEKOTOPBIX CIIy4asx
KOJIMYECTBO CYOCTAHIIMU YMEHBIIANOCh. TeM caMbIM pe3ysbTaThl pa0oThl ['epiiesie MOTyT OBITh PacIIUPEHBI, U
MOYKHO CKa3aTh, YTO PACTCHUE KaK MPOM3BOIMT CYOCTAHIMIO M3 HEKOW HeMaTepualbHON chepbl, Tak ke, MpU
OTIPEJICNICHHBIX 00CTOATENBCTBAX, CBOIO CyOCTAHIIHIO CHOBA TIEPEBOIMT B HEMATEpPHAIBHYIO chepy.

Onwitel  ['epriene, Kpome TOTO, OCTABIISIOT OTKPBITHIM BOMPOC,

JCHCTBUTENBHO JIM MPOUCXOJUT OOpa30BaHHE MATEPUH, WK K€ TOJBKO R e
npeoOpa3oBaHHe BENICCTB, YCBaWBACMBIX PACTEHHEM U3 YTICKUCIOTHI H
a30Ta ¥ NPHUHATHIX B MUHEPAJBbHBIA COCTAaB pacTeHUs. Mo cOOCTBEHHBIC ’ Tepmoserp

OMBITHl TOKa3bIBAIOT, YTO 3[€Ch €0 B JCHCTBUTEIBHO TBOPYECKOM Bapasiery
HOBOOOPA30BaHUU MaTEPHUH.
Mou OmBITHl 1O TPOPAIIMBAHUIO MPOBOJMIIKNCE yke Ooyiee HEe B g

OTKPBITOM COCYZ€, HO B JIMIICHHBIX JOCTYIa BO3/yXa 3aKPBITHIX KOJI0AX, Vpainer Taps
MO3KE JaKe B 3alasHHBIX aMIyjaX, B KOTOpble HE MOT NPOHUKHYTh HU
YIJIEKUCIIBIN Ta3, HA a30T, HW KaKOH-JIMOO Jpyroi BEICCTBECHHBIA arcHT.
KonOpI,  COOTBETCTBEHHO  aMITyJibl, TENeph  B3BEIIMBAIUCH  Ha
AHATOMHUYECKHX BECax.

Ecmm nmefictBuTenbHO pacTeHHe oOpa3yeT MaTepHio, TO CIEIyeT
OXUAATh, YTO COCYJ C POCTKOM CTaHET TsDKeJee, MOCKOJIbKY pacTeHue
umeeT Bec. C apyroil CTOPOHBI, €CIIM BEPHO, YTO B PACTCHUU MCYE3aET MATEpHsi, TO COCYA C PACTEHHUEM CTaHET
nerde. XOTs MBI IUTAHUPYEM OIMYOJIMKOBATh TOYHBIE YCIOBHUS OMBITOB U BCE TIOJPOOHOCTH, OYJeT HE JIUITHUM JIaTh
3[1eCh HEKOTOPHIE MTPEIBAPUTEIHHBIE COOOIICHHS.

He ctout u roBoputh, 4TO BCE OMBITHI IO B3BEIIMBAHUIO MMPOBOIMIUCH CO BCEH HEOOXOIUMOWM TOYHOCTHIO.
C 1935 roma mns paboTel wucmonb3oBaidnch Beckl ¢Gupmbl Kaiser@Sievers, 'amOypr, momens PBP11 c
MPOCKLUMOHHBIM CUUTBIBAHUEM M BEHTWIALMEN; 4yBcTBUTENbHOCTH 0, Olmr. [l KOHTpOJIA HM3MEHEHHUs Beca
HCIIONIH30BANICS] KOMITEHCAIIMOHHBIA Tpy3. [Jist Toro 4To0BI B3BEIIMBAHUE CIAENATh HE3aBUCUMBIM OT BaKyyMHOU
KOPPEKTUPOBKU — U, CIEIOBATEIbHO, OT COCTOSHUS MJABICHUS, TEMIEPAaTypbl U BIAKHOCTH BO3AyXa — B
KadecTBe IPOTHBOBECA WCIOJNB30BAJICS CTCKJISHHBIM CTakaH Takoro ke obwema (puc. 1). OrnumdoBanHBIC
KPBIIIKA OFOKC TUIOTHO MPUKJIEMBAIACH K HUM MMOCPEICTBOM pam3aii-erra. [To3aHee 6r0KChI ObUTH 3aMeHeHbI 207~
aMITyJIaMH, KOTOPBIE TOCTIE UX 3arpy3KHU 3allauBaIUCh.

[Ipenen morpemrHOCTH OBUT OIpENENeH TeM, YTO IIycTas TapupoBaHHas OrOKca Takoro e oObema
CpaBHHBAJACh ITOCPEACTBOM KOMITEHCAIIIOHHOTO B3BEIINBAHMUS C OOBITHO HCITOJIb3YEMBIM IIPOTHBOBECOM. Bo Bcex
CIIy4asx mpejels norpemHocty He npesbimal + 0, 01 mr. [IpogomKUTensHOCTE ONBITa OrpaHUYNBaIach, B 00IIEM,
14-10 MTHAMU, TIOCKOIIBKY POCT 0€3 ToMeX MPH HOPMATBHBIX YCIOBHSX 3aKIIFOYAJICS B 3TOM BPEMEHHOM OTpPE3Ke.

B3BemmBanne mokazaio OeHCTBHTENBHO MpHOABKY, a TakXKe HEIOCTady Beca — a MMEHHO, B TaKuX
pasMepax, KOTOpbIe 3HAYUTEIHHO MPEBBIMIATH MPEET TOTPEITHOCTH.

[IpubaBnenne u yOaBieHHE Beca WM, APYTMMHU CIIOBaMH, BOSHUKHOBEHHE M INPEXOXKICHUE CyOCTaHIIMH
MIPOSIBIISIETCS] B PUTMHYECKOM CMeHe Kak (pyHKIHS BpeMeHH. Ha puc. 2 mokaszaHbI [Ba pe3yibTara OIBITOB B opMe
rpaduka, Ha KOTOpoM BpeMs (B AHAX oT 26 sguBaps 1934 roma nmo 22 ¢espans 1934 roga) oTiokeHO MO
TOPU3OHTANIBHON ocH (abcIuce), a H3MEHEHHE Beca, B MUJLTUTPaMMax, 10 BEPTHKAILHOW OCH (OpJMHAT), TPHYEM
WCXOIHBIN BeC 0003HAYEH HYJIEM.

HHTEepecHO, 9TO MEPBBINA OIBIT ¢ IPUOABIICHUEM Beca 110 3, 2 MT IPOBOJMIICS B MEPUOT MOJTHOJTYHHS, TOTIA
KaK BTOpOM OMBIT, HauaThld 11. 2, mpoBOAUBIIKIICS B HOBOJIYHHe, TIOKa3al yObIBaHMe Beca 10 3, 4 mr. Takue xe
I TIO00HBIE 3TOMY PE3yJIbTaThl TOKA3AIN CIEAYIOUINE OMBITHI, poBoAuBiIrecs ¢ 1934 mo 1940 roxsl, B 3TOT
MIEpPHO KO BPEMEHH Ka)KJIOTO TOTHOYHHS ¥ HOBOJIYHHS BEJTUCH JIBa, MHOT/IA YETHIPE MapayuIeTbHBIX OTBITA.

Pesynbrater ombiToB 1934 Toma mpencrtaBieHsl Ha puc. 3. M3 HEro BHAHO, YTO PUTM, BBI3BAaHHBIN
yepenoBanueM (a3 JIyHbl, HAXOIUTCS TOJ BIACThIO pUTMa 0OJIee BBICOKOTO MOPsIKa (PUTMA CMEHBI BPEMEH rojia
WM CONTHEYHOTO puTMa). JleTom (B cepeanHe roa), Kak HU CTPaHHO, TUHAMHKA KPUBBIX yracaer.

Ha puc. 4 mpuBeneHs! ceMb TOMOBBIX KpUBEIX ¢ 1934 mo 1940 rox B popme MakcMMaaTbHO-MHHUMAITBHBIX
kpuBbIX. OHHM BBIUEPUEHBI TAKUM 00pa3OM, YTO OPAMHATHI MAaKCUMAaJIbHOTO M MUHUMAJILHOTO M3MCHCHHUS Beca
KPUBOM TIONHONYHHSI ¥ COOTBETCTBEHHO HOBOJYHHS TMPHBOIATCS K BPEMEHHBIM TOYKAM IPOBEICHUS
COOTBETCTBYIOIIMX OMBITOB. Y IMBUTEIBHBIN pa3Max KpUBOM, mpeacrabisitonied 1934 roa, He MOXKET CIYXHUTh
npeaMeToM OOCYKIeHHUS B pamMKax 53ToH KHUTH. OUeBHUIHO, OJHAKO, YTO KakK JyHHBIA DPHUTM MOAYWHEH
COJTHEYHOMY, TaK 002 TaKKe OXBAUYCHBI €Ille OOIBITUM PUTMOM.

onee T.
AET COCYA € NPOPAUNIBAEMbIMNN

oro ofisesa, kax sec G wnpo
I nocpeacTaom Taps vpan

ke 0,01 mr.
wpate A0 0,001 ur.
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[lpu m3yueHum pacTteHUs] MBI Kacaemcsi cepbl, Iie MPOLECCH SMaHCUIHPOBAHBI OT MEXaHWYECKOH U
XUMHYECKON 3aKOHOMEPHOCTH ¥ TTOJIBEPIKEHBI IPYTHM, KOCMHYECKUM, BIUSHUSAM H 3aKOHOMEPHOCTSIM.

Psn napyrux ombITOB aBTOpa MOKA3bIBACT, YTO JaKe MUHEpalibHas Marepusi B CBOUX (UIUUECKUX H
XMMUYECKUX OTHOLICHHUSIX OTpakaeT IUIaHeTapHble cocTosHus. llupokoe mose mpUMEHEHHs KalwLIsIpHO-
JTUHAMHYECKOTO METO/Ia TIOKA3hIBAET POJICTBO 3€MHBIX CyOCTaHIINH C IJIaHETAPHBIMU SIBICHUSMHU.

[IpoBOAMMEIl TIPH 3TOM OIBIT COCTOUT B TOM, YTO PACTBOPOM OIPEAEICHHBIM 00pa3oM IPOTHUTHIBAETCS
KalmUIsIpHas CeTh HeNpokiieeHHOW Oymaru (puibrpoBanbHol Oymaru). CHilbl, CBOMCTBEHHBIE HEKOTOPOH
cyOCTaHIINM, B KalTWJUIIPHO-THHAMHYECKOM TI0JIe MOTYT OOHapyKHUBaTh ce0s B 1BeTe U (hopMe. ITOT crocod maer
3HAYUTETHLHO OOJIBIE, YeM Bce Mpoune GU3NIecKUe WM XUMUYeCKHe aHamnu3bl 1 MeTo sl (Kommcko).

Crnenyer 1o0aBHUTh, YTO PE3YNbTAThl STHX HCCIECIOBAHUH HE MOTYT OBITH BHIPKEHBI MIOCPEACTBOM UHUCIIA,
Mephl M Beca, U YTO YTeHHe (HEeHOMEHOB TpeOyeT Pa3BUTOrO YYBCTBA IS BOCHIPHSITHS KauyeCTBEHHOH CTOPOHBI
siBitieHuil. Ho, K COKaneHnto, MBI CKIIOHHBI TOJBKO TO CUYUTATh PEANTBHOCTHIO, YTO MOXKET OBITh BBIPAXKEHO MEPOH,
YHCIIOM U BeCOM. JTO 03HAYaeT OTAaBaTh npeanourenne Hetotony mepen ['ere.

Ha ocnoBanuu pabot ['epuese u npogomKammmx ux paboT aBTOpa MOXHO CKa3aTh CIEeIyOLIee:

3aKOH COXpaHEHUS MaTepPHH CIIPABEJINB TOJBKO B ONPEAEICHHBIX TPaHUIlaX AJIsi MUHEPAIBHOMN IPUPOIBI, U
OH HE MOXXET OBITh HETIOCPEICTBEHHO MPOIOIIKEH B 00J1aCTh JKMBOTO. M MOATOMY MBI HE B TIpaBe CBOMCTBA OBITHA
MaTepuH B OJIKallieM K HaM OKPY)KEHHH IPOCIHPOBaTh HH B OCGCKOHEYHOE MPONUIOe WK OyJyluee, HH B
MIPOCTPAHCTBEHHYIO O€CKOHEUHOCTh. [loxkanmyid, Mbl IMeeM BCe OCHOBAHHS MPEATIONIOKUTh, YTO MaTePHs BO3HHUKIIA
TOJIFKO KaK 0CaJ[0K KU3HH.

PasBe He Morna >KW3HB CYIIECTBOBaTh paHbIIE, YeM IMOSBHJIACH MAaTepHs, JXH3Hb KaK pe3yJbTar
CyLIeCTBOBaBIIEro 10 Hee mAyxoBHoro Kocmoca? Pase He mpencrtaBnsercs HEOOXOAWMBIM JIOTME O
MIPEIK3UCTEHIINU MATEPHUH MTPOTUBOIIOCTABUTH, HAKOHEII, HIIEI0 O MPEIK3UCTEHITNH JTyXa?

IV. PACTEHUE

l'ere Bugen B pangyre NOEHCTBHE MOJSIPHOCTEH CBeTa M THMBI, MPHYEM JKEITOE W ToiNy0oe HaXOMST
TapMOHHMYECKOE pa3pelieHrne B 3eJeHOM. [IpuMupsiommii 371eMeHT COIOEpKUTCS B CBETOBOM CIEKTpe, OH
CBS3BIBAET HEOECHEIN CBET U 3€MHYIO TbMY. Ta xe IMOJIAPHOCTD JIC)KUT B OCHOBE PACTCHUA. CBouMu KOpHAMH OHO
MOTPYXkKaeTCss B 3E€MHYIO ThbMYy, CBOMMHU IIBETAMH OHO YCTPEMIISICTCS K COJIHEYHOMY CBETY, M B 3€JICHOM
LIEHTPaIbHON OOJIACTH I[BETKA YCTAaHABIIMBAETCS TApPMOHHUS IPOIECCOB, TaM JaXKe HAaXOIUTCA caM IpadeHOMeH
pacteHus, o (popme u CyIIeCTBY.

MeI 3HaeM, 4TO B pe3yJIbTaTe ACCUMIIIAIIMY B PACTCHUU 00pa3yercst KpaxMai. DTOT HPOIeCcC MPOUCKOINT B
CpeqHeil YacTH pacTeHHs, B 3€JICHOM JIMCTE IO BIHMSHUEM COJHEYHOTO CBETa M3 BOJIBI M YTIIEKHCIOTrO Tasa.
OU3NONOTHS pacTeHUS MPeIaraeT It 3TOTO CIESAYIONTyo GpopMyy:

6 C02 +5 Hzo = C6H1005 (KanMaJI) +6 02

Ora Qopmyna umm Kakas-HHOYIb Ipyras ee MomuduKaius, 0e3 COMHEHHUsS, YAOBICTBOPHTH HE MOXKET.
UynecHoe CTaHOBJICHHE dTOW IOHOU CyOCTaHITMH HEOOBSICHIMO Ha aTOMHOM ocHOBe. ['me 3meck cBet? e B aTOM
3acThIBILIEH (hOopMyJie )KUBask TKaHb U3 CBETA U ThMBbI?

BuuMarenpHOMY HaOMIOATEN0 cama MPHUPOJia MHOTA JacT CBOEro poaa oTBeT. ToT, KTO B OypHOM Mope
WCIBITAT MYCCOH, IITOPM TIPH COJIHEYHOM CBETE, KOTJa KOpalyib OKpYXKeH OpbI3raMH M BOJSHOU MBUIBIO, KOTJA
MaJafoIINi CKBO3b HEE COJIHEYHBIN CBET MPOSABISAETCS B CBEPKAIOIIEM IIBETOBOM OOpaMIIEHHH, TOTO HAOIIOIEHUE
3TOro (heHOMEeHa MOXKET MPUOIU3NUTH K BOIPOCY 00pa3oBaHus kHUBOW cyOcTaHimuu. CBET, BO3IYyX U BOJA — 3TO
AJIEMEHTBI TaKoW UTpsl mpupoabl. [IpoHu3aHHas BO3yXOM BOJA WM MPOHWU3AHHBIA BOJIOH BO3IAYX - CYTh TO, YTO
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MU MAJCHUM COJHEYHBIX Jy4ed mpou3BoAuT pamyry. CBeT, BO3JyX U BOJa — 3TO 3JIEMEHTHI I[BETOBOW WTIPHI,
KOTOPYIO MBI MOXEM HaOmoAath y (oHTaHa Wid Bojomana. Ho kak 4acTo HaOJIONAIOT OTKPOBEHUE TaifHEI,
KOTOpPOE HHYEro He TOBOPUT Habmromatenmo. 60 Te ke 3JeMEHTBHI, CBET, BO3AYX W BOJA, JCUCTBYIOT MpH
acCUMWISIMKA W 00pa3oBaHMM Kpaxmana. [Ipy acCUMWJISIIMA Mbl TOCTOSHHO HWMEeM JIeJ0 € OOBIYHBIM
aTMOC(EPHBIM BO3IYXOM M «TSDKEJIBIM BO3AYXOM» (YIJICKHCIBIM ra3oM). YTJICKHUCIBIA ra3 HanOoJiee TSKENbIA B
npupone. Ero MOXXHO M3 OJHOTO CTakaHa MEPeNuTh B JAPYrod MmomoOHO KUAKOCTH. BcecmomHuTe, Hanpumep, o
CobaubeM TpoTe B Heamnose, KOTOpBIi SBISICTCS HE YeM MHBIM, KakK MMOJI3EMHBIM 03epOM yTIIeKucioro ra3a. Korma
cobaka momajgaer B 3TO 03epo, oHa morubaer. OTcrona Ha3BaHME TpoTa. YenoBek, MIYIIUA 1O 3TOMY O3€py,
IUIBIBET 110 €0 MOBEPXHOCTH.

[To-BuAMMOMY, 3TOT TSKEJBIH BO3MYX CTAHOBHUTCS MPUYUHOW JUIS TOTO, YTOOBI aCCUMUIISIMSA OblIa He
TOJBKO JIpaMoOy I[BETA, HO MEPEXO/AMia B MaTepUAIbHOE SBICHUE 00pa3oBaHUs Kpaxmaia. Mbl MOXKeM CKa3arth,
YTO KpaxMaa - 0JTO 3adapoBaHHAas pajyra, TO €CTh pajayra, BOIUIOUICHHAs B MAaTEPUI0 MOCPEACTBOM
KHU3HECSITEITBHOCTH PACTCHHUS.

Kpaxman B pacTeHWH mpeTeprieBaeT pasHooOpasHeiimue meramopdosbl. [Ipexae Bcero, BBepXy, IMOJ
JICHCTBHEM COJTHEUHOTO TEIUIA, OH IPEBpAIlaeTCs B caxap, KOTOPBIH Mbl HAXOIUM B HEKTape, 3aTeM B JajbHEHIIIEM
OH OYHINACTCS JI0 TJIMKO3HJIOB, OKPAIIMBAIONINX [BETOK. He ecTh i 3T0 Kak Obl mpuBeT ¢ Heba, KOrja HaM Ha
[BETYIIIEM JIyT'Y BBICBEUHNBACTCS PACKOJIOBAHHAS paayra?

OO0pa3 pacTeHUs Ha OCHOBE pajyrd - 3TO Oojiee yeM 00pa3. DTO PeasbHOCTh, OHA KAacaeTCsl MOCIEIHUX
BOIIPOCOB CTAaHOBJICHHSI CyOCTaHITHH.

YacTo romaMu Mbl HOCHM B ce0Oe MpemadyBCTBHE, €I HEOMPEICIICHHOS M HEBBIPA3MMOE, KaKUX-TH00
MBICJICH, IPEKC YeM OHU MPUMYT MOCTEIIEHHO OTYCTIMBBIC KOHTYPBI, CTAHYT MPO3PAYHBIMHU U SICHBIMH, YTOOBI, B
KOHIEC KOHIOB, CTYCTHUTLCA OO TOrIO, 9TOOBI MX MOJKHO OBLIO BbIpa3uTh WKW HAIIUCAThb. Ho temM campIM OHH
CTAHOBSTCS OTKPBITBIMHU JJIS1 IPYTUX. ITOT MyTh OT MPEAYYBCTBHS IO TBOPCHUS UCIBITHIBACT, O-CBOEMY, KaXKIbIH
XYJ0XKHUK; ¥ TOT, KTO BHOBb TIEPEIKUBACT COACPIKAHNE XYA0KECTBEHHOT'O TIPOU3BEICHHUS, BOCKPEIIACT YMEPIIIUE B
3pUMOM MBICJIN XYJOXHHKA.

Tak IpOUCXOUT, KOT 1A YETIOBEK MBICIUT M TBOPUT BUIIUMOE LIAPCTBO, IAPCTBO KYJIHTYPHI.

He cneayer nu HaM MBICIUTh TBOPCHHUS BEJIHMKON XYJAOXKHUIIBI MPUPOABI BO3HUKAIOIIMMH TaKUM K
obpazom? He nomkHa mu B MakpokocMoce pa3BepThIBATHCS JACATENLHOCTh, AHAIIOTHYHAS YEIOBEUCCKOMY
MBIIUICHUIO, KOTOpasi CTPOUT BOKPYT HAC MOJHOTY MPUPOAHBIX (POPM IO 3aKOHAM, KOTOPBIC MBI TOJILKO HAUNHACM
mo3HaBath? YUTO MPOUCXONUT, KOT/Ia MBICIHUT BhICIIee CymecTBO? UTO MPOMCXOANT, KOrJa NEHCTBYIOT MUPOBBIE
MBICITH?

Juist TeX, KTO MPHU3HAET BBICIINHA MOPSIOK, TAKUE BOIPOCHI ABISIOTCS CEpACYHOM moTpeOHOCThIO. Tarke Kak
YEIIOBEK CBOM IMEPBBIC 3aMYTHEHHBIC NPEAYYBCTBUS OIHAXKIBI TO3HAET B YETKO OYCPUYCHHBIX KOHTYpax U
BBIPQXKACT WX MUCHMEHHO HJIHM B XYJI0KECTBEHHOM MPOU3BEACHUH, TaK M 00KECTBEHHOE MBIIUICHHUE TPOSBISIETCS
B ITPUPOJC, B BUANMOM MUPE.

W3 Takux OUIyImIEHWH W MBICIICH B pagyre MOXKET BBICBETUTHCS IIepBas CTYIEHb O0XXECTBEHHOIO
OTKPOBEHHSI, B KOTOPOil OOIIMe 3aKOHBI TBOPCHUS MPUCYTCTBYIOT €Ile B BEIMUYCCTBEHHOH TOTAIBHOCTH, TE
3aKOHBI, KOTOpPhIE, KOTJIa OHU JICHCTBYIOT B cepe KHU3HU, HAaUapOBBIBAIOT pacTeHHe. B IpeBHUE BpeMeHa pajayry
paccMaTpuBalid KaK MOCT, 10 KOTOPOMY MOXHO J00paThcs K Ooram. DTOT 00pa3 eIe CeroiHs MOMKET CITY)KUTh
HATIOMHHAHHEM HCCIIEIOBATENSAM I TOTO, YTOOBI OOJiee aKTHBHO 3aHUMAThCs STHM (heHOMeHOM. Eciin BHUKHYTH
BO BHYTpPEHHEE COJiepKaHue o0pa3a, TO MOXKHO IOHATh, HA YTO OH YKAa3bIBaeT: YTO TBOPYECKOE MOCPEICTBOM
Pany’KHOTO MOCTa HUCXOJUT B IPUPOIHBIN MUD.

Kak denmoBeueckue MBICIH, HANICAIINEG BHIUMOC BBIPAKCHHE B XYyJJI0KECTBEHHOM IPOU3BEIICHUM,
BOCKpECAIOT B MOHUMAIOIIECH JyIle YelNOBeKa, TAK U MUPOBBIC MBICIH BOCKPECAIOT B HAC, KOTJA MBI JOCTUTaeM
TOT0, YTOOBI TAKMM 00pPa30M MPHUOIM3UTHCS K IPUPOJIC U €€ TBOPSCHHUSIM.

V. YI'JIEBOJIbI

Ecnu MBI paspymiuM pacTeHne, HalpuMep, CKUTas ero, TO OCTAHEeTCs TPYIL, U TOT TPYH B OCHOBHOM W3
yris U BOABI. I[J'ISI 9TOro0 HaM HYXHO TOJIBKO KaKYIO-HI/I6YI[B PaCTUTCIIBHY IO CYGCTaHHI/IIO, OBCTOK, JINCT WU
KOpEHb, MPOKAIUTh B MPOOUPKE; TOTAa MBI YBHIUM, KaK BOJa OCAKIAETCS HA CTEHKAX MPOOHPKHU, M Yrojb, eIe
COXpaHsIoMUH (GOpMy CropeBIIe CyOCTaHITHMH, OCTaHETCS Ha JHE MPOOWUPKH. YTONbh M BOJA, TAKUM 00pa3om,
SIBJITFOTCSL OCTATKAMU PACTUTEIBLHON CYOCTaHIINH, OTCIO/Ia IPOUCXOUT €€ Ha3BaHUE - YIJIEBOIBI.

Ho Ham HY)XHO NpUHATH BO BHUMAaHHE, YTO STO Ha3BaHHE — Ha3bIBAHWE TPYyIa, MO0 HUKOTJA MBI HE
CMOYEM U3 YTJIsl ¥ BOJBI BOCCTAHOBHUTDH KpaxMall WIIH JPYTYI0 PACTUTEIBHYIO CyOCTAHIHMIO. DTO pa3inyie MExXIy
KHMBOM W MepTBO#l CcyOCTaHIMel YacTO 3aTyIIeBBIBACTCS. 3/I€Ch HE MOMKET WATH PEYd O TOM, YTOOBI OXKUBUTH
MIEPEeKUBIIHN ce0s1 BUTAIU3M, KOTOpPOro Berep, - BO3MOXKHO, CIIpaBeIUBO, - JIMIIWI MPaBa Ha CYNISCTBOBAaHUE,
KOTJ]a €My YyJIaloch TONYYUTh CHHTETHYCCKYHO MoueBHHY. CMyTHas >KU3HCHHAs CUJA, KOTOPYIO MPUHHUMACT
BUTAIIU3M, HE MOXKET yJIOBIETBOPUTH HAy4YHYIO coBecTh. Ho ¢ nmpyroit croponsl, Benep Bman B 3a0myxeHue,
paccMarpuBasd MOYEBUHY KakK TUIAYHBIA MMPOAYKT OpI'aHPI‘IeCKOfI KHU3HH, HC 3aMcdasd TOIrOo, YTO OHa ABJIACTCA
MOCIIEIHAM, TIOYTA HEOPraHWYECKUM IIIIaKoM ku3HW. [lo3ke cTamo SCHO, YTO BCE HAIIM CETOHSIIHUC
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XAMHYECKHE 3JIEMEHTHI SIBIITIOTCS B OOJIBIICH I MEHBIICH MEpPE IIIaKaMU WJIN TpyllaMu OpF&HH‘ICCKOﬁ KU3HU.

Kpaxman

Kpaxman, BO3HHKarOmui MMOCPEACTBOM AaCCHMMJISIIMM B 3€J€HOM JIMCTE, BHA4Yale CYIIECTBYET B
KOJUIOMAHOM, XHUAKOM COCTOAHHWH, B KOTOPOM OH JOCTABJIACTCA B MECTa €I0 CKIAAUPOBAHUA, K KOPHAM WU
mwiogaM. B 3ToM cocTOSHWM ero Ha3bIBalOT PE3EPBHBIM KPaxMaloM, KOTOPBIM XapaKTepU3yeTcsl TeM, YTO €ro
HaxomAT B O(OPMIICHHBIX JJIEMEHTAaX, B 3€pHAX CO CJIOHUCTOH CTpykTypoi. Tonpko B »3Toi (opme Kpaxman
JNOCTYNEH TEXHHYECKOMY HCIIONB30BAHUIO. DTO JOCTHTAeTCs IMOCPEICTBOM IPOMBIBAHHS, TPHYEM TSKEIBIH
Kpaxmall OITyCcKaeTcsl Ha JHO COCYZa, TOTla KakK JISTKHE COCTaBHBIE YaCcTH, TAKHE KaK MSKWHA, YaCTHIIBI 000I0UKH,
OenKkoBBIC BellecTBa (HApUMED, B MIIICHUYHOM 3€pHE) BEIMBIBAIOTCS JIETKO KOJIEOIoIeiicst BOJOW. BhICYIIEHHBIH
0CaJIOK ITOCTYIAeT B TOPTOBIIIO KaK MPOAYKT MUTAHUSI.

Jnst kaxnoro pacTeHHs XapakTepHa CBOs (hopMa KpaxMaibHBIX 3epeH. DOpMUPYIOMUI TPUHLIUI LEeTI0r0
pacTeHHs CHOBa OTpa)kaeTcs B MeJbUalIIMX ero dneMeHTaX. Jla, MOXXHO HWATH elle Naiblie: OMpeeTeHHas
0071acTh, ONpeNeNeHHBIM JaHAma(dT WMeeT COOTBETCTBYMOMIyIO (iiopy. CTpyKTypa MOUBHI, Teorpadudeckoe
MIOJIO’KEHUE, BMeCTe C BIUSHHEM BceneHHoii, 00pa3yroT ompeneneHHbl gaHamadpT. Ecaum Mbl mocMoTpuM Ha

3amang, Ha  AMepuky, MBI  HaiiieM  TaM = Lems Bocsiok |

MaMOHTOOOPAa3HyI0  pacTUTEIbHOCTb.  BcrmomuHTE
OorpoMHBIe AepeBbs KaHaapl, KoJocCalbHbIE KaKTYCHI
MeKCHKH, KOTOpBIE C MX pa3BETBICHHBIMU (OpMaMHU
00pa3yroT rpoTeckubril nanamadT. Juts sroro 3anana
- Ham kaprodenb. KaprodenpHBIH Kpaxman HMeeT
OTPOMHBIE 3€pHa, KOTOpbIE B CBOEM TI'PYIIHPOBAHHUH
BOKPYT 3KCLEHTPHUUECKON HEHTPAIBHONH TOUYKH UMEIOT

CTHCHYTHIHf, THOMOOOpasHbIH Bua. Ho ecnm  Mel iy
P
B3MJIIHEM Ha BOCTOK, TOo Tam, B Asum, nangmadr @, ®

umeer Ooxee ocBoOoxkparomuii  xapakrep. Cpean N AT —
BYJIKAHHYECKOW MPHUPOMABI MabMBI PACITYCKAIOT CBOHM  (y6eais 5300 pas) (yoeaus. B 300 pas) (ybesutens § 300 pas)
omnaxaia, Bce marko. PactBopenue, uznydenue. {uts
storo Boctoka — puc. Torga kak kaprodenb HIIET
36MHOI TEMHOTBI, METEIIKA pHica BO3HOCITCS CBOMMHU CBOOOJIHBIMH IIOJAMH K CBeTy. KpomedHblid KpucTamin
PHCOBOTO Kpaxmaja JaeT H3JIyJalollylocs, MOJIUTOHAIBHYI0 OpMY, CI0€Has CTPYKTypa BOKPYT IIEHTpa HCUe3aeT
COBCEM, TEM CaMbIM MPOSIBIISTIOTCS YepThl OeCHOPMEHHOTO.

Jlo maneiiiero 3epHa Kpaxmajga OpPOSBISICTCS OJHOCTOPOHHOCTh M TEM CaMbIM OIACHOCTH 3amaja |
Bocroka; a uMeHHO, Ha 3amajie cBepThIBaHUE OBITHS B BEMIECTBO, Ha BocToke pacmbuieHne B 0echOpMEHHOM.

3epHa Kpaxmalia MIICHHIIBI, PKH, SIYMEHS 110 (GOpPME U BEIMYHHE MPEACTABISIOT TAPMOHHUIO MEXIy 00CHMHU
MOJIIPHOCTSAIMHU. 3epHa Kpaxmalla PacTCHHW Halleld eBPOMNCHCKOW MOJIOCH MO (opMe IMOJO0OHBI MaJCHBKUM
COJTHIIAM C KOHIICHTPHUYECKUMU CIIOSIMH BOKPYT IIEHTpA.

Ecmu kpaxman omycTHTh B BOAY M HAarpeTh €€, TO B MHUKPOCKOII MOXKHO YBHIETH, UYTO 3epHa Kpaxmala
TEpSIOT cBOIO (hopmy. OTCIaMBAKOTCS OJIMH CJIOH 3a APYTUM, U CYOCTaHITMS KpaxMalia MOTJIONIACTCsl OKpPY KaoIIeH
Bogoi. Ho 31O He sBisercs pacTBopeHHMeM, Kak Mbl HabOmiofgaeM ero y conmd W caxapa. [lomyduBmiasics
KpaxMajbHasl )KHIKOCTh HEMPo3padHa, HO MPOIYyCKAaeT JydH; OHA UMEET 3aMeUaTebHYI0 KOHCUCTEHIINIO, KOTOpast
HE ABJIACTCA HU XUAKOCTHIO, HU TBEPABIM TCJIOM, IMOYEMY OHa U HA3BIBACTCA meﬁCTepOM. 9t0 IMPOMEKKYTOYHOC
COCTOSIHHE MEXIY TBEPIBbIM U KHIKUM, KOTOPOE JOMAIIHUE XO3SWKH WCHOJB3YIOT IS MyJIUHra, Qu3ndeckas
XUMHSI Ha3bIBaeT KOJUIOMTHBIMH pacTBOpaMH, a BEIIECTBA, CKIOHHBIE K A3TOMY COCTOSHHIO, HA3BIBAIOTCS
KOJIJIOuJJaMH. IToutn BcsIKast >KU3HB CYHECTBYET B KOJUIOMJHOM COCTOSAHUH, U Cy6CTaHHI/I$I, HECyllasd »XHWU3Hb
OpraHu3ma, siBjsieTcs Kosutou oM. O KOJUIOUJHOM COCTOSIHUY JIaNIblIie eille OyaeT UATH pedb.

XapakTepHbIM CBOWCTBOM Kpaxmalla SIBISETCS CIOCOOHOCTh IOJ JeMCTBHEM Hoja NPUHUMATH CHHIOKO
OKpacky. JTOT (eHOMEH UMEET IIyOOKHE OCHOBHI B CYIIIECTBE KpaxMaja. ITUM MPEICTaBICHA CBETOBAs MIPUPOIa
Kpaxmaja, HO HaM HY)KHO 3HaTh XapakTep Hoja, 4TOOBI MOHSTH 3Ty peakiuio. M3BeCTHO, 4TO WO KpajeT CBET.
Ecnu Ha myTH Jy4a ¢ IIMPOKUM CIIEKTPOM TTOCTaBUTH PACTBOP HONA, TO MOTIOTUTCS BCS BHUAWMAs YacTh CIIEKTpa.
OcraroTcss HEBUAWNMBIA  yibTpaduoner ©W HWHPpakpacHble Jydd. OTa CyOCTaHITMS, TIPUBEACHHAS B
CONPUKOCHOBEHHE C MCIIOJIHEHHBIM CBETa KpaxMajoM, BelIeT ce0s Tak e, Kak B OTHOIICHHH CIIEKTpa; OHa
O0TOMpAET CBETOBYIO MPUPOIY Kpaxmala.

OTY HOMHYIO PEaKIMI0 MBI MOXEM HCIIOB30BATh JJISl TOTO, YTOOBI M3yYUTh MPEBPAIICHUS Kpaxmala, eClid
MBI Oy/IeM JIelcTBOBAaTh Ha HETO KUCIOTOH. Kucmora - 310 pacTBopsrommii peareHT. OHA pOICTBEHHA OTHIO M €TI0
pactBopstoreii cuie. ColisiHas KUCIOTa, HAPUMeED, MOMAaBIIAs Ha KOXKY, OCTABISACT paHy KaK OT 0XKOTa; €CIIH Mbl
KallHeM €10 Ha CKaTepTh, TO OHa TMPOXOKET JABIPY; €CIIM MBI OIyCTHM B HEe METalul, OHa €r0 PacTBOPUT.
KpaxmanpHBI KIEHCTEp TpH MTOOABICHWHM HECKONBKAX Kamlelbh COJISTHOW KHCIOTHI W CJeTKa ITOJOTPETHIN
MpeTeprieBacT 3aMeuaTeNIbHbIC NPEBpAlllCHUs: KOJUIOMIHAS, KICHCTepooOpa3Has JKUAKOCTh IEPEXOAUT B
IpoO3pavHeiImii KaK BOJa, CBETIBIH pacTBOp. MoHas peakiys CTaHOBUTCS Teneph He CHHEH, HO BHHHO-KPACHOH;
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IIpH TANBHEHIIIEM HarpeBaHUH OHA CTAaHOBHUTCS BCE CBETJIEE, M MEPEXOAUT Uepe3 KPAcHBIM M OpaHKeBBIH IBET B
KENThIA. XVUMHUYECKUE OIBITHI MOKA3bIBAKOT, YTO KpaxMall MPEBpaTWiCSI B caxap. DTOT MPOLECC B OOJBIIAX
Macmta0ax HMCIonb3yercs B WHAycTpud. llocne ynmaneHWss KUCIOTHI, OYMCTKA W BBIIAPUBAHUS PACTBOpPA MBI
MOJly4aeM TOT MPOAYKT, KOTOPHIA B TOPrOBJE HA3bIBACTCS KpPaXMaJbHBIM CaxapoM, TIIFOKO30H, JEKCTPO3OH,
BUHOTPATHBIM CaxapoM.

Caxap

OcaxapuBaHue Kpaxmaja B IpoOHpKe MOCPEICTBOM KUCIIOTHI - 3TO MOApa)xkaHue Tomy, 4yTo CoNHIe JenaeT
B JKMBOM pacTeHHH ¢ kpaxmaiom. [1omoOHO TOMy, Kak B NMPOOUpKE MO JCHCTBHEM OTHEHHBIX CHJI KHUCIIOTHI
oOpasyercst caxap, Tak e Kpaxmaj, 00pa30BaBIIMICS B JUCTE B XOJl¢ OPTraHUIECKOTO MPOIIecca B PACTCHHH, IO
neficTBeM OTHEHHOW cuiabl CoJHIITa HEKOTOPHIM 00pa3oM CyOIMMHpyeTcs B caxap, OOTOBBIH coOmpaeTcs B
Hekrape 1Betka. Caxap, Kak U KpaxMal, sIBJISETCS YIICBOJOM, HO OUUIICHHBIM. XUMUYecKas (hopMyiia Kpaxmaia
¥ caxapa MOYTH OJHa M Ta K€, HO MOJICKYJSPHBIA BeC KpaxMmaya 3HAYUTEIFHO MPEBBIIIACT MOJCKYJISIPHBIA BeC
caxapa. Kpaxman miotHee.

[Ipu ocaxapuBaHHM KpaxMaya IIOCPEJCTBOM KHCIOTHI MOKHO HaONIOJaTh, YTO IMPOIECC MPOXOAUT yepe3
HECKOJBKO cTyneHeld. OfHOW M3 TakuX MPOMEXKYTOUHBIX CTYNEHEH, Korjma caxap emie He o0pas3oBalicsi, HO yKe
HomHas peakiusl HeHTpaiabHa, SIBIAETCS NEKCTPUH. DTO BEUIECTBO TEXHHUYECKH B OONBIIUX MacmTabax MmoiydaroT
MPOCTHIM TIpOXKapuBaHWeM Kpaxmana. OTHeHHOe IeHCTBHE KHCIOTHI 37leCh 3aMEHEHO (DU3MYEeCKUM TEIIoM,
KOTOpPO€ KaK pa3 CKIIOHHO Kpaxmal MpeoOpa3oBbiBaTh B jAekcTpuH. Kopka Hamiero xieba mpeuMyIlIeCTBEHHO
COCTOHWT WX JEKCTPUHOIOJOOHBIX BEIIECTB. Takue MpPOMEXYTOYHBIE CTalUM MEXIy KpaxMajioM W caxapoMm
CYIIECTBYIOT TaK)X€ B )KHBOM PAaCTEHHH B (hOpME pacTUTENHFHOTO JEKCTPHUHA U KIIEHKOTO PACTHTEIHHOTO caxapa.

[TonobHO TOMY Kak Kpaxmaj B OIpEIEICHHBIX OpraHax pacTeHHs OTKJIAJbIBACTCS B KaueCTBE PE3EpPBHOTO
Kpaxmaja, TakKe W caxap Mbl HaXOAWM He TOJIBKO B IIBETKE W IUIOZE, HO TaKKe U B JIUCTAaX, U B KOpHE. MOXKHO
ITOCTaBHUThH BOTIPOC: MMEET JIM Caxap, MOITYICHHBIN U3 KOPHS, U3 JINCTA U U3 I[BETKA, MHBIMHU CIIOBaMH, CBEKOJIBHBII
caxap, TPOCTHHKOBBIA caxap M MeJ OAMHAKOBoe KadecTBo? Mnmu HaOmionaroTcs M cepbe3Hble KauyeCTBEHHBIC
pa3nuuus TpPH KCMOJB30BAaHMM €r0 Kak MpOAyKTa NUTaHus? BoOkpyr 3Toro Bompoca B HallleM BEKE Bellach
okecTodeHHass OoprOa. Borpockr pedopMbl kU3HA U TIOAOOHBIE yCTPEMIISHH HAXOIATCS B IIEHTPE TUCKyccud. B
JAJTbHEHIIIEM MBI TIOTIBITaeMCSI OOBSICHATD CYIIIECTBO ATHX BHIOB caxapa Ha HCTOPUIECKOH OCHOBE.

XUMUYECKH MEXKIY CBEKOJBHBIM CaXapoM, TPOCTHHUKOBBIM CaxapoOM W MEJOM, WU, COOTBETCTBEHHO,
BHHOTPAIHBIM U ()PYKTOBBIM CaxapoM HET WJIM IOYTH HeT pa3nuyusa. CBEKOIbHBIA U TPOCTHUKOBBIA caxap CyTh
6mo3sl (Ci; HyOy1), a Men, BuHOTpagHbIi caxap ¥ (PppykTOBEIA caxap cyTh MOHO3HI (Cg H1,0¢). Ilo xuMuuecknm
MPEICTABICHUIM, CJIEJOBaTEFHO, TIEPBbIC UMEIOT JIBOMHYIO MOJIEKYJy 10 CPaBHEHHIO CO BTOpbIMH. Men - 3T0
CMECh BHHOTPAJHOTO caxapa ¢ TeM, YTO B XMMHUHU Ha3bIBalOT (PYKTOBBIM caxapoM. O0a OTIMYArOTCH JIPYyT OT
JIpyTa Mo CBOCH XMMHYECKOU CTPYKTYpE, MTOCKOJIEKY BUHOTPAIHBIN caxap — 3TO allbl03a, a (PPYKTOBBINA caxap —
KeTo3a.

O0a pasnuyarorcs Takke (GU3NYESCKH APYT OT JIpyra pa3aIudHbIM
HOBEJICHUEM CBOMX DPacTBOPOB IO OTHOIIEHHIO K MHOISAPU30BAHHOMY - ¢g- H H,C OH
CBeTy. BuHOrpanHbelii caxap NOBOpadyMBacT IUIOCKOCTh MONSApU3alldd | é_ 5 (', o G0
HanpaBo, (PYKTOBBINA caxap HajieBo. OTCIOAa MPOUCXOIUT U HA3BaHUE é_ & (I: - - .
«IIEKCTPO3a», COOTBETCTBEHHO «JIaByio3a». Caxap, copepikamiuiics B ; |

mIoaax, TMOJAOOHO Mexmy, SBJIAETCS CMEChI0 OOOMX BHJOB caxapa. G Yool HC|°H
CBeKOJIBHBIIT M TPOCTHUKOBBIH caxap HEBO3MOXHO pa3iHYUTh HU H C OH H C OH
HOCPEICTBOM XUMHYECKHMX, HH MOCPEICTBOM (PU3MUECKHX METOJIOB. vt &Gl H_‘é -
ToNbKO KANMHUILIAPHO-THHAMHYECKHE METOIAB M OHONOTMYECKHE TECTHI mé ot _

JI0 HEKOTOPOW CTENEeHU IMO3BOJAIOT, XOTS TaKKe HE OJHO3HAYHO,
pa3nuuuTh 00a BHJA caxapa. ey et 3::??5'0“""“:' f_—t;T;?mm‘

3a101r0 M0 TOro, KOTJA CO3HAHME BKyCa BO3BBICHIIOCH ko) \eesa}
TTOCPENICTBOM COJIM, YK€ 3HamW caxap. B ApeBHEWIINX TpemaHusx yIOMHHAETCS Med. DTo Ta ¢gopMma caxapa,
KOTOPYIO 3HAJO JpeBHeElIIee 4eoBeuecTBO. Kak BOCTOYHBIC, TaK U JpPEBHETepMaHCKHE (OPMBI JKU3HU OBLIH
TaKOBBI, YTO MeJl ObUT BaKHBIM MPOIYKTOM NHTaHUS U JAKOMCTBOM. Y IlmyTapxa m ApUCTOTENS MBI HaXOIUM
MHOXECTBO OITUCAHUH Ha 3Ty TEMY.

3areM BMeIIaiCs HOBBIA HMMITYJIbC OJjiarojaps moxoaaMm AJiekcanipa. Ajiekcanap Bemukuii co cBoMMu
reposimu ABurancs uepe3 [lepcuro Ha BocTok B MHAMIO, M 3/1eCh TPEKH HAIUIH «KaMBbIIII, TIPOU3BOIAIIMIA Mea 03
BMEIIaTeIbCTBA MUYET». DTO OBLI CaxXxapHbBIi TPOCTHHK, KOTOPHIH B TO Bpems B VHIWM BO3JeNbIBANICA Kak
KyIbTypHOEe pactenme. CaxapHBI TPOCTHHK BCKOpe pacmupoctpanmics B Ilepcum m Erumre; oH OBICTpO cTan
M3BECTEH B TOTJAIIHEM I[MBHIIM30BAHHOM MUpE. ApaObl OBIAJCIU MCKYCCTBOM M3 COKAa CaxapHOTO TPOCTHHKA
MOJTy4aTh KPUCTAILTMUECKUHN caxap M YK€ B BOCBMOM CTOJICTUU MMENH BEChMa Pa3BUTYIO CaXapHYI0 WHIYCTPHIO.
CoOpaHHass M CBapeHHas KPHUCTAUTM3YIOMIAsICS Macca 3aKaThIBAIACh B TMAJIbMOBBIC JINCThS. 3aCTBIBIIHE TAKUM
0o0pa3oM caxapHble TFOKH ObUTH MPO0OPa30M HAIIUX CaXapHBIX FOJIOB.

Kapn Benukwuii BechMa MOOIIPHII TOPTOBIIO ¢ BOCTOKOM MPSHOCTSAMH, K KOTOPBIM OTHOCWIJICS U caxap.
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Taxke KpecToBBIE MOXOABI CIIOCOOCTBOBANM pactpocTpaHeHuio B EBpome caxapa. Xpucrodpop Komym6 3aBe3
caxapHbIll TPOCTHUK B AMEpUKY, U Oiaroaps 3ToMy OBLIO MOJIOKEHO HAYaI0 OOITMPHBIM TUTAHTAIUSAM CaXapHOTO
TpoctHrka Ha Kybe, rme ceromus oxomo 80% mpuromHOW Isi BO3AENBIBAHUS 3€MIIM 3aHATH CaXapHBIM
TpocTHHKOM, Min B CaH-/{omuHTO.

Ho, HecmoTps Ha 3TO, B cpelHME BeKa caxap CIyKWJI CKOpee JJaKOMCTBOM, YeM IPOJYyKTOM IHUTaHUS.
Tonbko @puapux Benmkuii, Mapust Tepesus u Uocud I, «oThsBICHHBIE IECIOTHI», Ha 3ape HOBOTO BpPEMEHH
JIEKPEeTUPOBAIH caxap Kak MPOAYKT MUTAHWS W OOJETYHIIM €r0 BBO3 TaMOKEHHBIMHU JIBTOTaMH M HaJIOTOBBIMHU
MeponpuatusaMu. CaxapHas WHIYCTpHUS IMOJMy4YMIIa BHE3AITHOE PaclpOCTpaHEHHE MO Mepe TOro, KaK BBO3HMBII
KOPUYHEBBIM TPOCTHUKOBBEIM caxap craau B paduHupoBanHOM EBpore mnepepabaTteiBaTh B Oenblit
KpUCTaJUIMYECKUM caxap.

«Torma Ha MyTH MANBHEHUIIET0 Pa3BUTHS BCTAJ MCKYCCTBEHHBIM MPOIYKT», - TAK 3TO 0003HAYCHO B OJHOMH
U3 XpoHHK 3Toro BpemeHu. B 1800 roay Hemenkuii yuensiid @. A. Apxapa oOHapy»uil B CBEKJI€ MPUTOJHBIIN AT
niepepaboTku caxap. Ho moramobmnock 20 set, moka He HaYalld pa3BOAUTH CaXapHYIO CBEKITY, MOCTABIASA ee st
MIPOMBIIIUIEHHOTO TTPOM3BOCTBA caxapa. Ho, HecMOTpsl Ha BCIO M300pETaTeNFHOCTh M BCE YXHUIIPEHUS HEMEITKUX
WHXEHEPOB M XHMMKOB, CaxapHas MHIYCTPHsS HE Mouuia Obl 3TUM MyTeM, eCclid Obl He NMPUHYIWIa K 3TOMY
CUTYyaIMs B MHpE.

HamoneoH mnpeanpuHsyT KOHTHHEHTANBHYIO OJIOKaay, W TeM caMbiM OBLI TpepBaH 3aBO3 CaxapHOTO
TPOCTHHKA. BciencTBue Takux OrpaHWYeHMH YJOBOMJIACh MOTPEOHOCTh 3aMEHHTh TPOCTHHUKOBBIM —caxap
PaBHOLIEHHBIM MPOIYKTOM U3 caxapHoil cBexibl. Cam HamosjeoH mpuHHMMan y4acThe B Pa3BUTHUU HHIYCTPUU
CBEKOJIEHOTO caxapa, u B 1811 romy yxe cyriecTBoBaio MHOTO (haOpuK, epepadaThIBAIONINX CaXapHYIO CBEKITY.
[locne mamenust Hamoneona 3ta Monomas WHAYCTPUS YKpPENWIa CBOM IMO3WIUHM Oiarojmaps TOMY, 9TO B CBOEM
TEXHUYECKOM OCHAIEHHH OHAa 3HAYUTEIhHO 0OOTHAaia MPOM3BOJICTBO TPOCTHUKOBOrO caxapa. Taxke M ceromHs
e/IBa JIN Kakas-HUOyAb ApyTras HHIYCTPHs A0 TAKHX MEJOYel JIOTHYECKU MPOJyMaHa W PalliOHATN3UPOBaHa, KaKk
(habpwuka 1Mo TPOU3BOJICTBY CBEKOJILHOTO caxapa. Kazamock, 4To CBEKOJBHEIN caxap B Oombirel wactu Ctaporo u
Hogoro Cgera, B KOHII€ KOHIIOB, BRITECHUT TPOCTHUKOBBIH caxap.

Ho BHOBB pazpasuBmiasicd BenMKas BOWHA [ajla HOBBIM UMIIyJbC. B Xole MHpPOBOW BOWHBI CTpaHbI,
MIPpUHUMABIINE B HeW ydacTwe, nepepabaThiBajy caxap B HUTPOTJIMIEPUH W JpyTHUe B3phIBUATHIE BEIIECTBA.
HenocraTok caxapa y HaceneHHs BO3MEMIAJCs CHHTETUIECKHM, ITOJTy9aeMbIM M3 KaMEHHOTO yTIisi caxapuHoM. O0
9TOM caxapuHe emle OyJeT MATH peub. [locie BOWHBI HapoAsl HE MOLUIM Jaibllie IO 3TOMY HEBEPHOMY MYTH
MUTaHUA.

C apyroil CTOPOHBI, MHPOBasl BOWHA M JO- W TOCIEBOEHHOE BPEMs CHOBa BBIIIBUHYIH Ha IEPBOE MECTO
MPOM3BOJICTBO TPOCTHUKOBOTO caxapa. HeoOXomumMocTh HHTCHCHUBHOW OOpabOTKH CBEKOJBHBIX TMOJICH |
BO3pacTaoliee HeOIaronoayyne MPOU3BOACTBEHHBIX OTHOIIEHHH B CEIBCKOM XO3SIMCTBE, C OAHOM CTOPOHBI, a
TaK)Ke MUCTOIIEHNE 3eMelb, HCIOIB3YEMBIX TI0J] CBEKITy (HemMaroaa), BMecTe co Bce Ooyee pactpoCTPpaHIIOIMINMHUCS
00JIe3HSAMH U BpPEIUTETSIMH CBEKJBI, C APYTOil CTOPOHBI, 3aCTaBWJIM OTPAHUYUTH NPOU3BOJCTBO CBEKOJIEHOTO
caxapa. CBEKOJBbHBIN caxap, MO CpPaBHEHHIO C JEIIEBBIM TPOCTHUKOBBIM CaxapoM, CTaHOBUJICS BCe MEHee
KOHKYPEHTOCIIOCOOHBIM, ¥ Ha MPOTSHKEHUH JECATHIICTHIA ITOCIIe MUPOBOM BOWHBI YICPKHUBAJICS TOJIBKO Omaromaps
Ka3€HHBIM MEPOIPUSITHSIM.

Crenyronias Tabnuiia o4eHb HATJISIHO MIPEACTABISACT 3TY TCHIACHLUIO MPOM3BOJICTBA caxapa B MUpE.

CooTHOLIEHUE B IPOLEHTaX MPOU3BOACTBA
CBEKOJILHOTO ¥ TPOCTHUKOBOI'O caxapa B MUPE
(mo manHBIM YbMaHa, DHIUKIONEAUS TEXHUICCKON XUMUN):
1900 1906 1913 1918 1920

TpocTHHKOBBII caxap 65% 50% 47% 29% 22%

CBeKoJIbHBIH caxap 35% 50% 53% 71% 78%

Jlyis Toro 4TOOBI HaM BEPHYTHCS K OOCYXKICHHIO KaY€CTBEHHBIX PA3JIMYMi BHJIOB caxapa, MBI JOJDKHBI
YIIyOUTBCS B pACCMOTPEHHE UCTOPHUYECKUX OTHOIICHUN. MBI 3HaeM, 4TO OT Me/ia Yepe3 TPOCTHUKOBBIN caxap MBI
MIPHUIIUTA K CBEKOJIBHOMY Caxapy, TO €CTh OT [IBETKa, yepe3 cTe0elb, K KOPHIO:

HeeTs Mea TlaTpnapxm

Crefean TpocTuukoBlit caxap  Aaekcanap Beamkui,
Kapa Beanxui,
Dpuapux Beankuit

Kopene CBeKOABHBIA CaXap Hanoaeon
Yroaruas Caxapun HpaycTpuainsm
cMoAa
HBGTBI, crebenp 1 KOpP€Hb — 3TO TpHU YaCTH PaCTCHUA, KOTOPBIC KaK IIO0 CBOEMY CTPOCHUIO, TaK U IIO

BEILIECTBY, a TAKKE MO0 CBOMM (DYHKIHMSAM, PE3KO OTIMYAIOTCS JAPYT OT jApyra. Kak Tpu 4ieHa oIHOTO OpraHu3Ma,
OHH B3aUMHO IPUHAJIEKAT IPYT IPYTY - HO KaXK/1asi 4acTh B CBOEM CYIIECTBE SBISETCS HOCHTENIEM OJHO3HAYHOT'O
HampaBieHus aedcTtBus. IlocpencTBoM ILBETKa pacTeHHE CBS3aHO C OKpykarommM Kocmocom, mocpenctBoM
KOpHS - ¢ 3emJieii; B crebiie (ucte) HeOo U 3emIlsl BCTPEedyaroTcsl B TApMOHUYHON CBSI3H.

Kak Mex sBisieTCS HEMOCPEACTBEHHBIM HPOIYKTOM KOCMHYECKOTO BIIMSHHUS, TaKOW jke Oblla >KU3Hb B
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naTprapxaibHble BpeMeHa, Kak OBUIO yXKe TpEACTaBICHO, NMPOHMW3aHHAS UMIYJIbCaMH OOXXECTBEHHOTO MHpA,
KOTOpBIE IPSMO JIEHCTBOBAIIM B BOJIEBOM KM3HU YETIOBEKA.

Bpemsi pacmnpocTpaHeHHsT TPOCTHHKOBOTO caxapa COBIAJaeT C 3MOXOH KoHconumanuu lleHTpanbHoit
EBporis1, pa3BuTieM ropoioB U CTPEMIICHHEM K COITHAIEHOMY MOPAAKY. Bce 3T0, mpenMyIecTBeHHO, HCXOOHT U3
CHWJI cep/ia.

M Taxxke Kak CBEKJIAa MpOpacTaeT B 36MHOE IAPCTBO, TaK M MBIILJICHUE YEJIOBEKAa B 3MOXY MaTepuain3Ma
CBSI3aHO C 3eMHBIMH Bemjamu. Harmme MpInuieHHe WIMEEeT KOPHEBOM XapakTep, W MHPOBBIE YCIOBHUS CETOMHA
YHOPSIIOUYHUBAIOTCS UHTEIUIEKTOM, ITOKa He 3a0pe3KUT B HAILM THU 3apst HOBOU AIIOXH.

B TO Bpems kak Ans MPOW3BOACTBA Melda He TpeOyeTcs HHKAaKOro TEXHHYECKOro O0OpyAOBaHHMS, U
MIPOM3BOJICTBO TPOCTHUKOBOTO caxapa B CpelHHE BeKa ObLIO elle ONM3KHM K MPHPOJE - BCIIOMHUTE XOTS OBl O
(hopMax-KyJsIX U3 TATbMOBBIX JIMCTHEB, - IPOU3BOJICTBO CBEKOJIILHOTO caxapa TpedyeT paduHIPOBAHHON TEXHHUKH.

Tak MOXHO 3aMETUTh, YTO Pa3BEPTHIBAHHE PA3IMYHBIX MOAU(DUKANUN CO3HAHUS B XOJE MCTOPUYECCKOTO
Pa3BHUTHS COMPOBOXKAAETCS MEPEMEHAMHU B IMMTaHHUH, TIOCPEICTBOM KOTOPOTO BCTYHAIOT B CBOM IpaBa pa3jiMyHbIC
KocMudeckne cuitbl. [IpuMep ¢ caxapom BCero JIMIIb OJAWH U3 MHOTHX.

Ilpn TakoMm pacCMOTpEHHMM HCTOpPHUS caxapa BBICTYIAaeT B HOBOM cBeTe. Men, TpOCTHUKOBBIM caxap,
CBEKOJIbHBIM  caxap, TMpPEeACTaBAIOIINE  TPEXWIEHHOE  pacTeHHE,

COTIPOBOXKIAIOT YeJIOBEKa BO BPEMEHHU.

Ho kak o00pa3 TpexwieHHOro pacTeHHs BIIMCHIBAETCS B
YeJIOBEUECKYI0 UCTOPHIO, TaK jk€ OOCTOUT €0 U BHYTPHU YEJOBEYECKOTO ;
opranm3ma. M3 paccMoTpeHuss MOPQOIOTHUECKUX U (PUIUOTOTHIESCKUX !

OTHOIIIEHUII B YeJIOBEUYECKOM Telie Te K€ caMble OOpasyIoIIHue CHIIb,

KOTOpble (OpMHpYeT KOPEHb pAcTeHWs, MbI y3HaeM B HEPBHOM

opraHu3anuu roioBbl. CHitel, 00pa3yromue BETOK, ACHCTBYIOT B TIOTIOCE

oOMeHa BeIIeCTB U BOJIH; a B IIEHTPE MKy TOJOBOW M KOHEUHOCTSIMH, B puc.s.

PUTMHYECKOH CHCTeMe, B OONACTH CepAld, ACHCTBYIOT CHJIBI PETHOHA o Cfiommanpasmsaiuyonmanmpioe
JUCTa U CTEOIIS.

[Ipn Hamuuum NEHCTBUTENHHO TAaKUX OTHOIIEHHUH CIIeAyeT MPHHATh, YTO KOPEHb B NHUTAHWU ICHCTBYET
BO30YKIaf0IIle HA TOJIOBY U €€ OPTraHU3aIlHIo, YTO IBETOYHOC MOJDKHO BO30YKIaTh OOMEH BEIIECTB, W JINCT OyaeT
JeiiCTBOBATh Ha KPOBOOOPALIICHUE U AbIXaHHE.

Tak momy4aeM MBI TOYKY 3peHUs IUIsl 0OCykJaeHHs MeTamMop(do3bl caxapa, a TaKKe ero OTHOUICHHS K
YeJI0BEYeCKOMY OPTaHU3MY M COIMAIbHOW OPTaHM3alli{ YeJIOBEYECTBA B XOJI€ BPEMEHH.

B 570l cBs3M MHTEPECHO CPaBHUTH MOTpeOJeHHE caxapa Yy pa3iM4YHBIX HApOJOB. 3aMedaTesIbHO, YTO
HWMEHHO WHTEJUIEKTYalbHbIN 3anaj moTpeOIseT caxapa HAMHOTO OOJIbIlle, YeM BCe ellle MaTpuapxaibHblii BocTok.

TMotpe6aenne caxapa B K& Ha AYIIY HACEAEHU
(no YasmaHy, DHUMKAODCANA )

8 1903 roay B 1914 roay

B Anramm 46,4 40,8
Amepuxe 320 336
Mseituapun 20,7 34,0
Qpanunu 20,1 17,7
Tepmanyn 19,5 341
Toaranann 17;2
Ascrpuy 10,6 17,0
Poccun 6,7 13,3

I[OJ'I)KHO OBITh IIOHATHO, YTO C 3TUMHU HNPCACTABICHUAMU HEC CBA3AHO HUKAKOI'O HapTHfIHOFO IpEATIOYTCHUA
TOTO WJIM MHOI'O BHUJa Caxapa. HpHpoaa OTACIIBHBIX BHU/JIOB Caxapa JO0JIXKHa OBITH OXapaKTeprui3oBaHa Tak, YTOOBI
Ka)KZ[LIﬁ MOI' 3HaTb TC CHJIbI OKPYKArOLICro mMupa, ¢ KOTOPbIMHU OH BCTYHNACT BO B3aHMOH6ﬁCTBHC B Iponecce
nmuTaHus. B 3aBUCHMOCTH OT WHINBUOYAJIbHBIX OCO6CHHOCTGI>1, HUMEA B BUAY CKa3aHHOE, MOXXHO OTpPETYJIUPOBATH
IIUTaHUC. HY)KHO OTKa3aTbCA OT BCAKOI'O (I)aHaTI/ISMa B BOIIpOCax INHUTAHUA. daHaTHU3M MOSBISCTCS TOJIBKO Tam,
rAc B3Ny MEIIacT y3KI/II71 TOPHU30HT.

Iemnromo3a

bruto moka3aHo, Kak OT LIEHTpa pacTeHHs Kpaxmall MOJHUMAeTcs BBEPX MOCPEICTBOM KOCMHUYECKHX CHI,
0cBOOOXKAAACH K caxapy. B MoysipHO NPOTHUBOIOIOKHOM HalpaBlIeHUH JEHCTBYIOT YIUIOTHSIOIINE CHIIBI 3eMIIH
CTYIIAIOT KpaxMasl BHU3Y K LIEJUII0JI03€, K JPEBECHHE U KOPHIO. XMMHUYECKH LIEIJIKJI03a OYEHb I10X0Ka Ha caxap.
Ona TaKkxe sSBIsSeTCS YIJI€BOAOM, HO YIJICBOAOM OTBEPACBIINM.

U kax caxap NpHCYTCTBYET HE TOJBKO B LIBETKE, TaK M IEJIII0I03a pacpOCTpaHsIeTcs 0 BCEMY PAaCTEHHIO.
XoTs coznepKaHKe LIENJIIJIO3bl B KOpHE HanOoJbIlee, BCE TO B PACTEHUH, YTO UMeeT (popMy, Oyb 3TO JUCT WU
LBETOK, UMEET KOPOUKY TOHUAMmed ceTkn ueiutono3bl. llemmono3a - 310 Hocurenb (uandeckoro oOIMKa
pacTeHus, BCEro TOro, 4ro OoJbllle HE BKJIIOYEHO B JKU3HEHHBIH IMpoIecC, HO MPUHUMAET MOCTOSHHYIO (opmy.
Ona poncTBeHHa KOPHEBBIM CHJIaM, M LEHTp ee naeiicTBusi B KopHe. Caxap, Hao0OpOT, HOCHTENb NPOLECCOB
[IPEBpALlEHNHl B PACTCHUH, OH CTOMT B IIOTOKE, KOTOPBI IBIDKETCA OT KpaxMmala KO Bce 0ojiee TOHKUM
cyOcTaHIIMsM, KaK, HalpuMep, 3amax, LBET, [BETOUHAs MbLIbIIA.
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bruto omucano, Kak Kpaxmai, MMOCKOJBKY OH SIBJISETCS PE3EPBHBIM KpaxMalioMm, o0janaeT (GopMHUPYIOIINM
3JIEMEHTOM, KOTOPBIH pacTBOpsSIETCS NpH NpPEBpalllcHUu B caxap. [IpeBpamieHne KpaxMana B IEILTIONIO3Y
MOp(oIOTHYECKH MBI TPOCIEIUTh HE MOXKEM, HO KaK pe3yNbTaT TIpeBpamleHus] Mbl BUAWM TBEPABIi
(hopMupyroIIHif AIeMEHT BoJIOKHA. L{emmiono3a nMmeeT BOIOKHUCTYIO CTPYKTYPY.

TBepAOCTh LEITFONIO3bI TIO3BOJISIET C IIOMOIIBI0 OHOJOTHYECKUX MM XUMHYECKHX CPENICTB PACTBOPUTH BCIO
OCTaJIbHYI0 PACTUTEIBHYI CyOCTaHIIMIO, TaK YTO OCTAC€TCsA OJHA Ieumtoio3a. OKOHYATENbHAS MeXaHU4ecKas
00paboTka (JToMKa, OTCTyKHBaHHE, pacUEChIBAaHUE) yIaasieT MPOMYKTHI pacmana, W OCTaeTCs IEJUTI0N03a B BHIE
Hutel. CBeT CO CBOMM JIydeBbIM XapaKTepoM, BCTYMAIOMMH B MpPOIECCe ACCHMHWIISAIMN B KU3HEHHOE
MIPOCTPAHCTBO PACTCHHSI, COXPAHSICT CBOWM XapaKTep TaKkKe Ha ITOW CTYNEHU OTBEPJCHHS, MPUOIMKAIONICH
CyOCTaHIINI0O K MUHEPAJHbHOMY COCTOSIHHIO, IIEJUTION03€. 37eCh JIYYeBOH XapaKTep CTAaHOBUTCS BUIAMMEBEIM TaKXkKe
(dbm3udeckn. He sBisercs U CBsi3ka OJECTANIMX IJBHSHBIX HUTEH (U3MUESCKHUM 00pa3oM COJIHEYHBIX JIydeH,
HaJarolmuX Ha 3eMITio?

B camom umctom Buae, 0e3 OpraHWYECKOW MPHUMECH, BBICTYMAET IIEJUIF0JIO32 B BOJIOCKAX Ha IUIOMAX.
[ToaToMy XJTOTIOK SIBJISIETCS [EHHEWIITM PAaCTeHHEM ISl IPOU3BOJICTBA IIEIUTIOJIO3HBIX HATEH.

Ho ecth emie o1Ha BO3MOKHOCTD TOJHSTH 3aTBEPACBIUIYIO LEILTION03Y B 001aCTh Kpaxmaia u Jaxe caxapa.
Lemmono3a cama mo cebe He naeT HOMUCTON peakiuH, MOCKOJIBKY OTBEpPACHUE MPEBPATUBIICTOCS B BEIIESCTBO
CBETa CIMIIKOM Bennko. Ho eciaw kopoOodYKy XIJIONKa CMOYUTHh KOHIIEHTPHUPOBAHHON CEpHOW KHUCIIOTOH, TO B
O6H1€I71 MacCC€ MOXHO BUACTb OTACIbHBIC HUTH, KOTOPBIC HA HCKOTOPOC BPEMS AAIOT IMOJIOKUTECIbHYIO PCAKIIUIO Ha
HOJI, TO €CTh OKPAIIMBAIOTCS B CHHMIA 1IBET. Llemmrono3a moj neficTBeM OTHEHHOW CHITBI KUCIIOTHI TIPETBOPSAETCS B
kpaxman. Ho cmycrs HekoTopoe BpeMsi MOKHO BHJIETh, KaK HCYe3aeT HWOAWCTas peaklus, MPOXOJsi uepes
(hroneToBEIi, BHHHO-KPACHBIH, OpamkeBhId. [lomyTHO 00pa30oBaHHBIA KpaxMall Jajiee MPETBOPSETCS B caxap.

Bo Bpems MupoBOIl BOMHBI Hayadl HWHAYCTPHUAIBHO BOCIPOMU3BOIUTH 3TOT TMpOIecC MepepadoOTKH
IpeBecuHBl B caxap. [lomydeHHBIH caxap ITOKa3al XOpOINIHWE CBOWCTBa TNPH OpOKEHWH M 3aTeM Jaliee
repepadaThIBaJICS B CITHPT.

Ha Tom e myTu JeXHUT Tpoliecc KieWcTepusaluud LeJUtoio3bl. Kielcrepuzanus LEJUI0i03bl UTPaeT
0OJIBIIIYIO POJIb TIPU MPOU3BOACTBE OyMaru. bymara — 3To He UTO MHOE, KaK CETh ISJLTIONIO3HBIX HUTEH, BUIMUMBIX
OTYETIIMBO Ha MIPOMOKaTenbHON Oymare. Ecii XOTAT caenaTh U3 Hee MUCYY OyMmary, TO Hy>KHO MPOMUTATh 3TOT
CKEJIET KJIeeM WM HAITOJIHUTEIAMHU (OKHCH Oapus u np. ). Ho ecnm XOTAT M3TOTOBUTH HEMPOMOKAEMYyIo OymMmary,
HarnoJo0ue MepramMenTa, TO MOCPEACTBOM CEPHOM KUCIIOTHI HYXKHO IIEJUTIOJIO3HYI) CETh YaCTHYHO PACTBOPHUTH B
Kneiicrep, Onaromaps dyemMy OyMara TepseT CBOK HHTSHYH CTPYKTYpy M TIIpeBpalaercs B MPO3pPauHyI0
BOJOHENPOHHUIIAEMYIO TOMOT€HHYIO Maccy.

V1. VI'JIEPO, BOAOPOA 1 KHUCJIOPO/]

Kpaxmai, caxap ¥ LEJUII0103a, — CIOBOM, TUITMYHBIE PACTUTEIbHBIC CYOCTaHIINY, - 3TO yIiaeBo bl Kaxxmas
U3 ITHX TPeX CyOCTaHIMH, pacmanasch Mo JSHCTBUEM Kapa, JaeT yroib U BoMy. Jlamee MbI 3HaeM, 4TO BOJA MPU
CWJIBHOM HAarpeBaHWU WM IOJI JICHCTBUEM SJICKTPUYCCKOTO TOKA PaclajaeTcss Ha BOJOPO U KUCIOpo . Tak uTo B
Ka4eCTBE DIEMEHTOB YIJICBOJOB MBI MOXKEM pacCMaTpUBATh TPH BEILIECTBA: YIJIEPOJ, BOIOPOI U Kuciopoi. I1o
CYILIECTBY, YIOTPEOJCHHOE HAMH BBIPAKCHHE HEBEPHO, OO M3 3THUX IJCMEHTOB MBI HE MOXEM CHOBA IOJIYYHUThH
YIIEBOJ U TIOCTPOUTh PACTCHUE, KaK STOTO CIECIOBAIO OBl OXKHUIATh, YIIOTPEOIISs CIOBO «dJIeMeHT». HanpoTus Mbl
BCErja JOJDKHBI UMETh B BUY, YTO 3MI€Ch HJIET PeUb O MPOIYKTAX pacraaa - B HEKOTOPOM CMBICIIE O TpyIHe — U
YTO TaKOEe X OIpeaescHue ObUI0 OBI 00JIee K MECTY, YEM CIIOBO «IJICMECHT.

HeCMOTpr Ha 3TO, B 3THUX BCUICCTBAaX U B UX XI/IMPI‘ICCKI/I-(i)I/ISI/I‘IeCKI/IX OTHOLICHUAX MbI CHOBA MOXXEM HaI71TPI
CJIeJIBI MTPEXKHEH KU3HU. B mocneayronieM oHU TOJKHBI OBITh OMUCAHBI, 9YTOOBI CTANI0 HATJISJAHBIM MX BYJIICHCHHE B
CBSI3U BBICILIETO MOPSIKA.

Yraepon

Yroap, ocTaromuics Mpu OOYTIMBAaHWH BCSKOM OPraHWYECKOW CYOCTaHIMH, B CBOCH CTPYKTYpe HUMEeT
4epThl ocToBa (Kapkaca). Kycok IpeBecCHOTO yriisi OTYETIIMBO COXPAaHAET Ha PACIHIIe HUTSHOE CTPOEHHNE U OOIIyI0
OpTaHM3aIUIO MPEKHEN IpeBeCUHBI. B caMoM ferne, yriiepos — OCHOBA CTPOCHUS BCEi OpraHMUYECKON MPHUPOIBL.
Bcesikas oprannueckast CyOCTaHIUS OCTaBIISET MOCIie ce0sl YIIIepOJHBIN CKEIeT.

B xumum xapakTep yriepoaa mposBIISIeTCS OYeHb HarisiaHO. KakIplid ere U3 OIKOJIFHOTO Kypca 3HaeT, U4To
BCA OpraHudeckas XHMHsS IOCTpOEHAa Ha yriepoje. JTOT (PakT OOBACHSIETCS CTPYKTYpHOW XHMMHEH TaKHM
o0pa3oM, 4TO Yyriepo]l CIOCOOCH COCMUHATHCS C caMuM c000#. Kaxkaplli aToM CHa0XXEH CHIIOBBIMH CBSI3SIMU.
Kucnopon nmeer, HanpuMep, IBe TaK Ha3bIBaeMble BAJICHTHOCTH, TO €CTh JIBE CHJIOBEIE CBSI3U, KOTOPHIE JAIOT MYy
BO3MOXKHOCTh COEIUHSITHCS, HApUMep, C BOJOPOAOM, a HE C caMuM cobOoi. TakuMm o0pazoMm Moirydaercs
CTpYKTypHas popMyJia BOJIBIL:

H- O -H (H,0).

Yrnepoa cHaOXeH YeTHIPhMS CHIJIOBBIMHU CBSI3SIMH, TO €CTh OJIMH aTOM YIJIepoZia CIIOCOOEH COEMUHATHCS C

YETBIPHEMS ATOMaMH BOJIOPOJIa, 00pa3ysi MOJIEKYJy YIieBoIopoaa (MeTaHa):
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Ho arom yriepoga UMECT HCKquHTCHBHCﬁmym CIIOCOOHOCTH COCAUHATHCA HE TOJBKO C BOAOPOIAOM H
APYTUMHU 3JIEMCHTaM1, HO U CaMUM CO6OI>'I, TO €CTb aTOM YIJiepoda COCANHACTCA C TAKUM KE aTOMOM YyTJI€poJa.
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Takum ke 00pa3oM BO3MOXKHO OECUMCIIEHHOE KOJMYECTBO BapHaIlMii W KOMOWHAIMKA MOJEKYJISPHBIX
CTPYKTYp. 37eCh MOKHO TPHUBECTH TOJIBKO HYETHIPE NPHUMEpPa M3BECTHBIX BEIIECTB, YTOOBI YBUAETH, KaK 3Ta
cBOeoOpa3zHasi CIIOCOOHOCTh YIJNIEpPOAa CO3/AaeT BO3MOXKHOCTH s OOpa3oBaHHs IENOYeK, Kojel M i
BCEBO3MOKHBIX Pa3BETBICHUI MOJNIEKYJISIPHON CTPYKTYpHI.
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BHHOFPAAHEI  Kamopa Gexaon anTpatet
caxap

Yrnepo AeHCTBUTENBLHO MPOSBIAET ce0sl Kak CKeJIeT BceX ATHX oOpazoBaHnil. O003HAUCHUE «yTIIEPOIHBIN
CKeJIeT» YINOTPEOUTENbHO TaKXKe B CTPYKTYPHOH XUMHMHU.

WHTepecHO CpaBHUTh YHCIO OOpa30BaHHBIX TAKUM O00pa3oM YITICPOOHBIX COCAMHEHUH C YHCIOM
COCMHEHHUH OCTANBHBIX 72 WM 0Oojee DJIEeMEHTOB. YTIEpOJ, KOTOPBI KpOME COeIMHEHHWH ¢ caMHuM COOoii
COEUHSETCA €elle MOYTH TOJIBKO C BOAOPOJOM, KHCIOPOAOM M a30TOM, JAeT HECKOJIBKO MUJUIMOHOB PA3JINYHBIX
BEIIECTB, TOrA Kak 00I1as HEOpraHUYecKasi XMMHUSl OCTAJIbHBIX 3JEMEHTOB, - TO €CTh BECb MUHEPAIbHBIH MU, -
HECKOJIBKO JIECSITKOB ThICSY. OTOT YAMBUTENBHBIH (DakT OTCHUIACT HAac K HEOOBIYHON OpraHu3ymooumed u
CTPYKTYpHUPYIOLIEH cuie yriepoja, OO MOKHO KaK YrOAHO AyMmarh 00 aToMaxX W CTPYKTYPHOH XUMHHU: Kak
pearbHOCTD 32 HUMHU CTOMUT 00pa3yomias CHuila yriaeposa.

He xTo mHOM, Kak cam Kekyie, TBOpeIl COBPEeMEHHON CTPYKTYPHOH XMMHH, C TOCTOWHOHN 0JIaroMapHOCTH
SICHOCTBIO JIOBEJI IO CO3HAHUSI XUMHUKOB TPAHUIIBI MEKAY THIIOTE3aMH M (akTaMu B OTHOMIEHHUU K Gopmynam. OH
MoKa3ajl, YTO OTHOCHTENBHBIC YHMCIAa COOTHOLICHUS BECOB B COCAMHEHHSX (ABOrajgpo) MMEIOT camu 1o cebe
LEHHOCTh (paKTa, U 4TO OYKBBI XMMHUYECKUX (OPMYJI MOKHO PacCMaTpUBaTh Kak IIPOCTEHINEe BBIPAXKEHUE ITOTO
(dakra. «Ho ecnu OykBam, BXOomsimuMm B (Gopmyiy, NPpUAATh APYroe 3HAYCHUE, €CIAM paccMaTpUBaTh HUX Kak
BBIpQ)KEHHE aTOMOB M aTOMHBIX BECOB AJIEMEHTOB, KaK 3TO MO OOibLIeld YacTH ceddac M MPOUCXOIUT, TOTHA
BCTa€T BOMNPOC: KaK BEJHMKH MM KaK TSDKENbl aToMbl? IIOCKOJBKY aTOMBI HE MOTYT OBITb HU B3BELICHBI, HU
H3MEPEHBI, TO OUYEBUIHO, YTO TOJIBKO CIIEKYJIIMHA MOT'YT IPUBECTH K MIPUHSITHIO ONIPEICICHHBIX AaTOMHBIX BECOBY.

Msbl OyneM HaxOguThCcs B MOJHOM coracuu ¢ Kekyne, eciau XUMHUYECKYH0 (GOpPMyIy MbI Oyaem
paccMaTpuBaTh Kak 00pa3 pUTMHUYECKUX MIPOLIECCOB U CUII U, B 0COOEHHOCTH, B XMMUH yriieposa OyaeM BUAEThH B
obpaze CTPYKTYpHOU (PopMyITEI OTpaskeHHe HOPMHUPYIONTUX CHJT YTIIEPOaa.

ITomumo 3TOTO, yriepoa MMeeT 0co00 MpHMedaTeIbHOe CBOMCTBO B OTHOLIEHHH K JKele3y. DTO MeTalll,
KOTOPBIH MMOCPEACTBOM CBOMX LEHTPOCTPEMHUTEIBHBIX CUJI OCOOCHHO CBSA3aH ¢ 3emiieil. DTo OyAeT ele yTOUHEHO
B TOCHenyrmux riaBax. [lockonmbKy yriepon sBIsSeTcs 3eMHOW (QOpMHPYIOIIEH OCHOBOW BCSKOW JKHUBOM
cyOCTaHIIMHU, HE yIUBUTENIBHO, YTO €CTh POACTBO MEXIY YIIEPOJIOM U JKETIE30M.

Boo01me u3BecTHO, 4TO pacIUIaBICHHOE JKeNe30 CIIOCOOHO PacTBOPHTH B ceOe OONbLIOe KOJIUYECTBO
yriaepoaa, kak 4dail - caxap. Ho yxe HeOoibIoe KOJIMYECTBO YTJIepoja IMpeoOpasyeT jKele30 M U3 MATKOro,
KOBKOT'O JKeJle3a JAeNaeT XPYNKUH U KOJIKUH 4yTyH WIM JIACTHYHYIO cTajb. OT BeIUMYMHBI HOOABKU yriepoaa u
BUJAa OXJAXKICHHUSA 3aBHUCUT, KAKOH COPT jKeie3a MbI MPH 3TOM MHOJIY4YHM. 3aMedaTelbHO, YTO U 3JIeCh YIIepos
BBIMOJIHSET (YHKIUHU OTBEPACHUS U GUKCHPOBAHUS (POPMBIL.

C nopyroii cTOpPOHBI, IPU ONPEENCHHBIX yCIOBUSAX JKEJE30 MpeBpalacT yriaepol B anMas. Eciou yriaepon
pPacTBOPHUTH B pacKaJeHHOM J00ena jkejie3e, a MOTOM PE3KO OCTYIUTh, TO PACTBOPEHHBIN YIJIEpO BBIAECIUTCS B
BUJIC MaJCHBKUX aJIMa30B. AJIMa3 - 5TO YHCTBIH YTJIEpoA, TBepAeiIas, HO TaKke Mpo3payHeinas cyocTaHIus Ha
3emuie.

Yrnepon, npou3BOAUTENb POPM, HAXOAUTCA TAKKE B BO3LYXE B BHJIE YIVIEKUCIIOTO ra3a. OTO TsDKEIenIas
yacTe Hamell armocgepbl. [loaToMy OH HaxoauTcs, MO OoJbIIEH YacTH, B TIYOOKHX paccelnHax, U 4acTo OH
MOKphIBaeT — Kak B CobaubeM 03epe — MOBEPXHOCTh 3€MJIM MOA00HO 03epy.
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Pacrenne ycBamBaeT 3TOT yIiiepo] M MCIIONB3YET €ro ISl MOCTpoeHus cBoei Gpopmel. IloBcromy MBI BUINM,
KaK yriiepoj| Oiaromapsi CBOSi aKTMBHOCTH BCE MPOIECCHl (UKCUpyeT B Gopmbl. [loaToMy yriaepon B UCTHHHOM
CMBICJIE CII0BAa MOKET OBITH Ha3BaH 3eMHBIM BEIIECTBOM.

Boaopon

Bonopon, HanmpoTuB, M3BECTEH KakK JIETYalIlee BEIIECTBO HAa 3eMIie, CTPEMSIICEeCS B BBICIIUEC PETHOHBI
atMocdepsl. Conepxanne BOIOPO/a B HU3IINX CIOSX BO3AyXa MHHHMABHO; OHO cocTaBisieT B obmem 0, 02 %.
UccnenoBanust ctparochepsl moKa3aiad, YTO COoAepKaHUE BOJIOPOaA C BEICOTON Bo3pacraeT. Ha BeicoTe 150 kM
coJiepkaHue Bojopoia gocturaet 99, 5 %. Dta mogbeMHas cuiia BOJIopoJia Oblila TEXHUYECKH HCIIONIb30BaHa MPH
KOHCTPYHPOBAHHUH adPOCTATOB H LEMTIEIINHOB.

B xummuecknx cBOMCTBax BOJOpONA Takke HaOIIOAaeTcs 3Ta «ImoabeMHas cuia ». Jlake caMmble TsKelble
BEIICCTBA, KaK, HAIIPUMED, CBUHEII, COSIUHSSACH C BOJAOPOIOM, CTAHOBITCS ra3aMHu.

JlanpHeRIMMHY IpUMEPaMU 3TOTO SBIISTFOTCS:

BonoTHsI ra3 (Metan), yriaeBo10po. CH,4
By natrorue oronbku, (hocOpUCTHIH BOAOPOT PH,
3anax TyXJbIX SIUL, CEPOBOAOPOL SH,

Y MHOTHE JpyTHE.

Bopmopon nmeer Takxke 3ameuarelbHbIE OTHOLICHHS K TeIuty. [Ipy ropeHHH OH BBIAENSCT MaKCHMAaJbHOE
KOJIMYECTBO TeIia; MyThe M3 TpeMydero raza (CMech BOJOPOJA W KHUCIOPOJAA) PACIUIABIAET JKele30 W CTajb, a
TaKk)KE€ B ONBITAX ABTOTEHHOW IUIAaBKH BOJOPOA SABISETCS HOCHTEJEM TeIula. Bce mporecchl, CBS3aHHBIE C
BOJIOPOJIOM, COTIPOBOKIAOTCS BBIICIICHUEM TeIlIa.

Kornma MBI IIMHK pacTBOpsSeM B COISIHON KHCJIOTE U MPH 3TOM BBEPX MOIHUMAIOTCS My3BIPHKH BOJIOPOJIA, TO
0OBITHO B XMIMHUH MBI 0003HadaeM 3TO Cieayromei (hopMyIoin:

Zn+2 HCIl------ >ZnC12+H2

Ho ecnu B peakiuu y4acTByeT BMECTO COJISIHOM CepHasi KUCIIOTa, TPOUCXOJHUT TO ke camoe. L{uHK mcuesaer
Y KBEPXY MOAHUMAIOTCS MY3BIPHKH BOJOPO/Ia. DTO OMUCHIBAETCS CleAyIonlei GopMynoit:

/n + H2 SO4 ------ > ZHSO4 + H2

[Nomo6HBIM ke 00pa30M BMECTO COJITHOW KHCIOTHI MOKET y4acTBOBATh B PEakiMH Jr00ast qpyras KUCIoTa;
BCer/ia IPH 3TOM BEIIEIsIeTCS BOAOPoA. Bogopo siBiseTcst OOIIMM 3JIeMEHTOM BCeX KHCIIOT, 8 MIMEHHO, aKTHBHBIH
BOZOPOJ, HAa3BaHHBI B XWUMHH HOHOM BOJOpOna, OOYCIABIMBAIOIINN XapakTep KHCIOTHl KaK TaKOBOW.
BrrmenpuseneHnasie GopMyIIbl TOOYKAAIOT MPEINOI0KNUTh, YTO CYIIECTBYET HEKOTOPOE CPOACTBO MEXKIY IIHHKOM
U XJIOPOM, COOTBETCTBEHHO MEXIy IIMHKOM M OCTAaTKOM OT CEPHOH KHCIIOTHI, SIBISIOIIEECS NEPBUYHBIM, U UTO
BBIJIETICHHE TIPH 3TOM BOJIOPO/Ia SBISIETCS BTOPUYHBIM. DTOMY B3TJISILy POTHBOPEYHUT MOHHAS TEOPHSL.

[Mocne Toro, 4TO MBI YK€ y3HAJIM O KadyecTBaX BOJOPOJAa, MOXHO CKa3aTh: BOJOPOA — 3TO HOCHTEINb
MOTEMHOMN CHJIBI H PACTBOPSIIOLLETO TeTIa, COMPOBOXKIAIOIIET0 BECh MMPOLIECC PACTBOPECHUS METaIIA.

Torma BO3HMKAET BOMPOC: SIBISETCS JIM 3TO KAYECTBO «IIOXBEMHOW CHIIBI» M «PACTBOPSIONICH TETLIOTHD)
gucTo (pr3muecKkuM (PEeHOMEHOM aHTHUTPaBUTALMH, WIM 3TO CKOpEe MOCIECIHUH BUAUMBIA CIIeZ] MUPOBOTO OTHS,
KOTOPBIA Kak pacTBOPSIONIAs, eMaTeprali3yoias Ciila IPOHU3bIBAaeT Y HUBEpCyM?

VYxke HaM¥ OBLIM ONHCaHBI CBOWCTBA TEIIOTHI, KOTOPHIE PAa3pPhIXJISIIOT PACTEHUE OT CEPEIUHBI, PACTBOPSIFOT
Kpaxmaj B caxap, IpeoOpas3yloT caxap jgajee B emle 0ojee TOHKHE BEIIeCTBa, KOTJa JETOM HACTYIaeT KapKoe
BpeMsi TOfia, U, HAKOHEIl, MO’KHO BUJICTh, KaK pacTeHHe M3IydaeTcsi B YHHUBEPCYM MOCPEACTBOM 3araxa, BETKa U
LIBETA MMBUIBIIEIL.

Marepuanusyromas, TAroTermas K MPOSBICHUIO CHIa BECHBI, KOTOpas HAXOIUT CBOK) BBICIIYIO TOYKY
pa3BUTHSA B pOCTKax W moberax, B COTBOPCHUH BCEH JHMCTBEHHON KPOHBI PACTEHHUS, CO CMECHOW BpPEMEHH roja
MEPEXOIUT B PACTBOPSIOLINHI JKap JieTa, BBIPAXKECHUEM KOTOPOTO SIBIsIETCS S(UPHOE SIBIeHUE LBETKA. L[BeTOK - 3TO
Ta 4acTh PAacCTeHHs, B KOTOPOH BEIIECTBEHHOCTh PACTBOPSETCS M AMAaHHUPYET. 3amax M MbUIbIA TOJHAUMAIOTCS K
ConHIly U pacubUIsIOTCS B OeckoHewHOCTH. B cwmpicie ['ete cymecTBo pacteHus - 3To peambHOCTh. M Korma
pacTteHre BEUICCTBEHHO NPEXOAUT, CYIIECTBO PACTCHMs, WAES PACTEHHs JOCTUTAaeT MHPOBOH TepudepuH.
MarneHbkoe, ocTaBllieecs, MOYTH MHHEPAabHOE CeMs - 3TO 3aJ0r, TapaHTUsS TOTO, YTO TPHU OMpPEISIICHHBIX
YCIIOBUSIX WEd PAacTeHHs CHOBAa BBICTYNHT Kak siBieHrne. M MbI, B CBOIO oO4epelb, 00S3aHBI MCCIEIOBAHUSIM
crparochepsl, OOHAPYKUBIIKUM, YTO HAa MHOTOKHJIOMETPOBOM BBICOTE €Ile BCTpEUaroTcs oOJlaka I[BETOYHOM
MBUIBLEL, KOTOPBIE ABHXKYTCS BBEpX, K CONHIY.

Ecmu neno obcrouT TakuM o0pa3oM, HE UTPAET JIM ONpeeNIeHHYIO JIb IIPH 3TOM Bojxopoa? B camom nerne,
MOXKHO OOHapy>XuTh, YTO B TIpoIlecce IBETEHHs Bce OoJjiee Ha IMEPBOE MECTO BBIIBUTAIOTCS BOAOPOIHBIE
MPOLIECCHI, YTO JIETKHE, JIETyYHe BELIeCTBA YCTPEMIIIIOTCS BBEPX KOJbIIyIneiics maccoil Bomopoga. O0 3ToM B
JaIbHEHIIeM emie OyJeT UATH Pedb.

MsbI TOBOpHM O «BOAOPOZE». B 3TOW CBSI3M NpH TPOM3HECEHHWH CJIOBAa «BOJOPOA» MOXKHO OIIYTHTH,
HACKOJIbKO 3TO Ha3BaHME AEWCTBYeT HeHMCTHHHO. OTKyna ke B3AJI0Ch 3TO Ha3BaHHe «Bojgopoi»? B 1783 romy
JlaBya3be BIEpBBbIC MOMYYHI M3 BOABI Ta3, KOTOPOMY OH Jal MMsl — IOCKOJBKY OH ObUI MOJYYeH W3 BOABI —
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«Bojopo». KaBenmum u BarT ycTaHOBWIM, YTO TpPU CrOPaHWW BOJOPOAA TMOJYYaeTCsl BOAA -OYEBHUIHOE
ompaBiaHue i ATOro HasBaHus. Ho Ooliee OCHOBATENbHOE M3YYCHHE 3TOTO AJIEMEHTAa IMOKa3bIBAET, YTO B
JCHCTBUTEIBHOCTH OH MMEET Majo OTHOIIEHHS K Boje. J(ake YMCTO B KOJMYECTBEHHOM OTHOIICHUH BOIOPOJ
UTpacT HE3HAYMTENLHYIO pPONlb B COCTaBe BOJbI. KoNHMYecTBO BOJOpOAA COCTABISIET B Bojae mpumepHo 11
IIPOILICHTOB. OZ[HaKO 1 B TaKHUX MaJIbIX KOJIMYCCTBAX 3TOT SJIEMCHT NIEPEAACT BOAC HEYTO OT XapaKTepHOﬁ JJIsL HETrO
«IOABEMHON CHJIB) M «PACTBOPSIONICH TeIIoThl». Tak BoJla CTAHOBUTCS PaCTBOPUTEIIEM COJIeH, caxapa U APyTux
cyOcTaHITH.

Ecmu 0wt BOJOPOA OKPECTUTH IO €ro BHYTPCHHUM CBOﬁCTBaM, TO OH JOJIKCH OBl HA3BIBATHCSA «OTHEHHBIM
BCIICCTBOM».

Taxke AyXOBHBIH OTOHb, OJYXOTBOPEHHE, €CIHM YEJOBEK pPearhpyeT Ha HEero (M3HOJIOTHYECKH, TOJDKEH
OCHOBBIBAThCSI Ha BOJAOPOIHBIX mporeccax. Korma Mbl 0fyXoTBOpsieMcsl, B HaC JeHCTBYET HEKHIl OTOHb, KOTOPBIH,
MTOTHUMASICh OT CEepJIla, COTPEeBAaeT BCE HAIlle CYMIECTBO, M MBI 4yBCTBYeM, Kak OyATO Halla KpOBb CTaja Jierde.
Jyx s3pIKa BhIpakaeT 3TO Tak: MBI BOcIIaMeHseMcsd U T. 1. O1yXOTBOpEHHE BO3HOCUT HAC HaJ 3aTPyAHEHUSIMH,
HaJ BCEMHU MOBCETHEBHBIMH 3a00TaMU M JaKe HaJ BEIIECTBEHHBIMU MpPEmsATCTBUAMHU. Cepaie — LEHTP STOro
porecca.

Ho aT0T mporecc npeoposieBaeT Takke (U3MOIOTHUECKUE 3aTpyAHEHHS opraHn3Ma. Kak mpossisiercs: 9To
OpY MEOUIMHCKOM NpUMEHEHHH OOraThIX BOJOPOAOM Macel W CEMSH, B KOTOPBIX CHJBHO BBISBIEH 3TOT
orHeHHBIN mporecc! HecMoTps Ha Bce pa3iuuus B MX HCIIOJNB30BaHUHM, OHH UMEIOT OAHO O0IIee, YTO KaxIoe U3
HUX Ha CBOEM MECTEe BOCIUIaMeHseT (ZYHKIIMH U 00JIeT9aeT yCTaHOBIIEHHE TOCIOICTBA AYIIN HAl TEJIOM.

Kucnopon

Ha Bompoc, rae MBI HaxOQuUM KHCIOPOJ, MBI TOTYac JaeéM OTBET: B BO3MyXe. Y HAC B KPOBH 3aJI0KEHO
CTPEMJICHUE K KUCIIOPOAY, U MBI AyMa€M, 4YTO MBI YCBANBAEM €TI0 TOJIBKO U3 BO3JyXa MOCPECACTBOM ABIXaHUA. Ho
colep:kaHue Kuciopoda B Bo3ayxe Bcero 20 %, u mo3xe MBI MOKa)KeM, YTO APYroe BEIIECTBO, COCTABIISAIOLICE
80% Bcero cocraBa BO3yXa, HE MEHEE BAXKHO AJA bixaHus. CTpeMJIeHHUE K KUCIOPOAY MMEET B CBOCH OCHOBE
CTpeMJICHHE K HU3HH, TOCKOJBKY 0€3 KHCIopo/ia HEBO3MOKHA HUKaKast )KU3Hb. HO TONBKO 1T B BO3/IyX€ HAXOANM
MBI 3TOT HOCUTENb KU3HU, TJI€ OH COACPKUTCS B CTOJh MalbIX KoiuuecTBax? Eciau Mbl BCMOTpUMCS B BOJHBIC
Macchl 3eMiid, MOpsi, OOJbIINE W Majble PEKH, TO Mbl HalJeM B HHX KOJOCCAJIBHBIA pe3epByap KHCIOpOJa,
MTOCKOJIBKY BoAa colepHuT 89 % kucmopona. 31ech MBI HAXOIUM HCTOYHHUK JKU3HU JIJISI BCETO PACTUTEIHHOTO
mokpoBa 3emid. [II0MOTBOPHEIN MOXKIb, OXHUBJISIONKAE JAHAIIA(PT MOTOKH BOIBI B PYUBSIX 00s3aHbl CBOMMU
JKU3HECHOCHBIMU CBOMCTBaMHM COJICPIKAaHUIO B BoJie Kuciopozaa. be3 Bonbl Ha 3emite He ObLIO ObI )Ku3HU. PacTeHue,
cocrosiiiee 1Mo OOJNBIIeH YacTH U3 BOABI, CaMO SIBIISIETCS, B HEKOTOPOM CMBICIIE, OPTaHW30BaHHOW BOJMIOH, TO €CTh
OpFaHHSOBaHHOﬁ JKU3HBIO. Taxke >XKUBOTHOE U YCJIOBCK, MMOCKOJIbKY OHHU CYTh KHBBIC CYLICCTBA, YUYAaCTBYIOT B
MHPOBOM KU3HU, HOCUTEIIEM KOTOPOH SBISETCS BOJA, COOTBETCTBEHHO KUCIOPOI.

Ho kakoro pona srta »u3Hb? [locKonbKy 3/1€Ch TOBOPHUTCS O JKU3HU, UMEETCSI B BUIY KUBOE CTPOCHHUE, KaK
OHO TIPOSIBJIIETCS B MPUPOJIE B POCTKAaX W moberax. Kucmopona sBisieTcss HOCUTENEM 3TO# 3eMHO# ku3HN. Korma
HOBOPOXJICHHBIN C MEPBBIM BIOXOM CAMOCTOSITENIBHO YCBAUBAET KUCIOPO/, OH CTAHOBUTCS TPAKIAHUHOM 3EMIIH.
Tax KHCTIOPOJ «OXKHBIIIET» BCe 00acTh 3eMHOTO. OH - BRIpaKeHHE MaTepUATH3AIIMOHHON CHIIBI B )KHBOM, KOT/a
BECHOW MOSIBIIAIOTCA POCTKH M TOOETH, COK B JEPEBBAX YCTPEMIIIETCS BBEPX M NPOSBISIETCS MHOTOoOpasme
JIMCTBBI U TpaBhbI.

B »TOM cMbICe KHCIOpOJ BBICTYNACT KaK aHTUIIOJ «OTHEHHOTO BEILECTBa», MBI MO3HAEM «OTHEHHOE
BEIIECTBO» KaK HOCHTEIh «CYIIECTBa», MOCKOJbKY Ha €ro BOJHAX NPOUCXOIUT WCTEYCHHWE W PAaCIbUICHHE
pacTeHud B MHUPOBBIC OaJId. HOHHPHO IIPOTHUBOIIOJIOKHOC IIPOUCXOIUT I10[ I[CP'ICTBPIGM Kucjiopoaa. Taxkum
o0pa3oM, Kejas TOBOPUTH ~ OISThH K€ B CMbICIE ['eTe — Ha s3bIKe CYIIECTBA U SIBIICHUS, KUCIOPOJ SBISACTCS
HOCHTEJIEM TeX CHJI, KOTOPBhIE CYIIECTBO NMPUBOIAT K MPOSBICHUI0. BeCcHOMW, Korja Bce B MPHUPOJIE MPOpacTaeT u
IMyCKaeT TOOeTH, WAes PACTUTENBHOTO MHpa HAYWHAET BOIUIOIMIATHCS, W JIETOM, KOT/Ia pPAacTeHHE I[BETET M
IIOAOHOCHUT, OHAa JOCTHUIacT BBICIIIEH TOYKHU BUIUMOTI'O OBITHS. C}/H_[eCTBO HCYCPIIbIBACT ce0s1 B SIBIICHUH. Korna
JKE€ pacTeHHE OTIBETAET, MPEXOIUT, BHICBIXACT, W, HAKOHEI, 0 HETO OCTAeTCS TOJIBKO CeMs, CYIIECTBO PAaCTEHUS
MTOKUIaeT BUANMOE OBITHE UII TOTO, YTOOBI CIEAYIONIEH BECHON MOCPEACTBOM ITOTO CEMEHH CHOBA BCTYIHUTH B
SIBJICHHE.

OTOT yAMBUTENBHBIN PUTM MEXIY CYIIECTBOM U SBJICHHUEM, MEXIY IIBETCHHUEM U MPOpPACTAHUEM CEMEHHU,
MEXJIy pacIIipeHHEeM H CXKaTHeM ecTh MpadeHOMEH TeTeBCKOro yUeHHs 0 MeTamopdose. XO0Ts caM OH 3TOro He
BBICKA3bIBaJI, HO HETPYIHO ITO3HATh, YTO TETEBCKasg MeTamopdo3a JHCTa, Pa3bITPHIBAIOMIASNCS B TOCTOSHHOM
pUTME OT CKATHsI K Pa3BEPTHIBAHUIO, SIBJISICTCS MaJIbIM PUTMOM, KOTOPBIM 3aKIIF0OUEH B TPAHAUO3HBIA PUTM MEKIY
000VMH TOJIIPHOCTSIMH CYIIIECTBA U SBIICHHS.

OTOT pUTM, HHCTPYMEHTOM KOTOPOTO SIBIISTIOTCS NEHCTBYIOININE CHIIBI OTHEHHOTO BEIIECTBA M KHCIOPOIa,
TaKKe OTpakaeTcs B 3TOM (peHOMEHe, KOTOpHIM CBs3aH C B3aWMHBIM IEPEXOJOM JAPYT B JpPyra Kpacsiero
BelecTBa U Jiciikorena. Kakoe-nmubo kpacsiiee BemecTBO, TOMEIICHHOE B IPOOUPKY, MBI MOYKEM HEUTpaIN30BaTh
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ITOCPEACTBOM OTHEHHOTO BEIIECTBa (COJITHOKHUCIBIA PAacTBOP XJIOPHUCTOTO OJIOBa). PacTBOp Kpacsiero BemecTBa
CTaHOBUTCS OecrBeTHBIM. UTO mpou3onuio?

CymiecTByeT JB€ BO3MOXHOCTH: MO0 pa3pyIIMIOCh KpacsIlee BeIeCTBO - KaK 3TO, HAPUMeEp, MPOUCXOIUT
pu  00EeCIIBEUNBAHUU XJIOPOM, - JIHOO IBET TeperieNl Ha HEBHAUMYIO CTYIeHb CymecTBoBaHWA. Ecmm 310
CIPaBe/UINBO, U 00eCI[BEUHBaHNE 00YCIOBICHO OTHEHHBIM BEIIECTBOM, TOTa BO3MOXKHO MOCPEJCTBOM KHCIOPOa
WU KUCJIOPOJOTAAIOIIUX PEareHTOB, KaK, Hampumep, MEPeKUCh BOIOPOAa, CHOBA BOCCTAHOBUTH IIBET. JTO
JIEHCTBUTENHHO TOCTHTAETCA MTOCPEACTBOM KAIUTK TIEpPEKHCH BoIopoia. L{BeToBast XUMusi TOBOPUT B 3TOM CIIydae O
neiikorene, OeCHBETHOM, KOTOpoe oO0pa3yeTcsi W3 Kpacdllero BeIIeCTBa IOCPEICTBOM BOCCTAHOBUTEIS.
[TocpencTBoM OKUCHEHHS U3 JIEMKOTENa BOCCTAHABIMBACTCS CHOBA Kpacsiliee BEUIECTBO. DTOT MPOLIECC HAXOIUT
TEXHUYECKOe TIPUMEHEHHE TPU KyOOBOM KparieHuu. Eciiu, HanpuMep, MBIl XOTUM BBIKPAcHTh B IIBET UHIWUTO, 3TO
HEBO3MOJKHO CIeNlaTh HETOCPEACTBEHHO, M3-32 HEpacTBOPUMOCTH MHAWTO. IloaTOMy cHavanma nemaroT KyOoBoe
WHJIUTO, TO €CTh BOCCTAHOBUTEIH IEPEBOJAT MHIUTO B PACTBOPHMYIO U OECIBETHYIO (opMmy. 3aTeM JBHSIHYIO
MaTEpPHUIO MPOMUTHIBAIOT ITHM OECIIBETHBIM PACTBOPOM MHJWTO U BBIBEIIMBAIOT HA MTPOBETPUBaeMOM Mecte. Toraa
Omaromapsi KUCIOPOAY BO3AyXa BHawajie OECI[BETHBIH JIEH IIOCTETIEHHO CTAHOBHUTCS TOYOBIM.

COOTBETCTBEHHO CBOEMY XapaKTepy HOCHTENS XU3HU, CaM KHCIOPOJ BHOCHT B MHUHEPAILHYIO MPHUPOLY
JBIKEHUE, TO €CTh XUMUYECKYIO aKTUBHOCTh. OH COEIMHSAETCS MOYTH CO BCEMH BEIIECCTBAMHU U TOTJA TOJIBKO OHU
CTAaHOBATCS TPUTOAHBIMH JUISI XUMHYECKUX peakiuit. KpemHwmii, Kanpluid W JpyrHe 3JIEMEHTHI, HaIlpHMep,
CTAQHOBSITCS. XWMUYECKH AaKTUBHBIMH TOJBKO 00pa3oBaB COCAMHECHHS C KHCJIOPOIOM, KOTOPHIH CIIOCOOEH
MEePEBOIUTH UX B CHIIMKATBI, U3BECTh U JPYTHUE BEIIECTBA.

OTkyna KHCIOopoI oydust cBoe Ha3zBaHue? [loyemy oH Ha3bIBaeTcs kuciaopogaoM? beuto oOHapykeHO, 4TO
OTIpe/IeTICHHBIE BEUIeCTBA Ha BBICIICH CTYNEHHW OKHCIEHHS MPHOOpPETaroT KHUCIBIA XapakTtep. Tak, Harpumep,
OKHCh MapraHIia SBJSETCS METAIMYECKUM OCHOBAaHHUEM U MOATOMY B COCIMHEHHHU C CEPHOM KHCIIOTOU oOpasyeT
cynp(aT MapraHma:

MnO + stO4 = MnSO4 + HZO

HampoTuB, MapraHieBblii aHTHIpH[I SBISETCA KHCIOTOM (IIpaBUIIbHEHW cKas3aTh, KHCIOTOOOPAa3yIOIINM

BEIICCTBOM) U MTO3TOMY, COSIUHSISACH C MIEI0YaMH (KAJIMHHBIN IETOK), 00pa3yeT MapraHIOBOKHUCIIBINA KaJIvii:
Mn207 +2 KOH = KzMHzOg + H20

[TomuMoO TOTO, 9TO 3TO SBJICHHUE MPAKTUIECKH OTPAaHUYCHO METAJUIaMH, TPHHAUICKAIINMH TPYTIIE JKenesa,
HEKOTOpBIE M3 CHJIBHBIX KUCJIOT, KaK, HAIpUMEp, COJIsTHAs KHUCIOTa, HE coAepkaT kuciopoaa. [loatomy HesicHO,
IoYeMy KHCJIOPOJ U3-3a STOTO CBOETO HECYIIECTBEHHOI'O CBOKMCTBA 00Pa30BBIBATH KUCIOTHI JOKEH HMETh TaKOe
xapakTepHoe umsa? KakoBo ke momkHO OBITH MCTHHHOE ero mMs? C yderoM Toro ¢akra, 9YTO OH COCTaBIISET
Oompiryro gacth (90%) BeecTB, COAEPIKAIIUXCS B BOJIE, U SBIISETCS €€ NEeHCTBYIONIUM 3JIEMEHTOM, UMEHHO IS
KHCIIOpO/ia MOJONLIO Obl HA3BaHUE «BOJIOPOAa>>. HO MOCKOJIEKY 3TO MOTJIO ObI IPUBECTH K MyTaHUIIE, IYCTh OH
OyZIeT Ha3bIBaThCS «GKM3HEHHBIM BEUIECTBOM ». JKH3HB M BO/Ia HEPA3PHIBHO CBSI3aHBI APYT C IPYTOM Ha 3emire.

B yrmeBogax puTM B3aMMOJIEHCTBHSA MEXKAYy OTHEHHBIM BEIIECTBOM U JKM3HCHHBIM BEIIECCTBOM, MEXIY
CYIIIECTBOM W SIBJICHHEM, MEXJIy PaCIIUPCHUEM U COKATHEM, B KaXKJOW CTaguu Oojee WM MEHee (QUKCUPYETCS
IIOCPEACTBOM 3eMHOTO BeriecTBa (yriepoaa). Koraa 3eMHOe BEIIECTBO AOCTHTaeT MaKCHMyMa CBOETO JICHCTBUS,
TO PHUTM TpEKpamaeTcss W YTIIEBOJ 3acCTBHIBAaET, KaK 3TO MBI BHIWM B IEJUTION03€, B OJEPEBEHEBIINX YaCTAX
pactenus. Ecnu, ¢ mpyroif cTOpOHBI, OTHEHHOE BEIIECTBO JOCTUTAET MAaKCUMyMa CBOETO JCHCTBUS, TOTa YTICBO
CTaHOBUTCS Oonee uiu MeHee Oec(hopMEeHHBIM, KaKk MBI 3TO HAOIO/aeM B caxape W MOCIEAYIOIUX CBOOOIHBIX
(hopMax; OH H3ITydaeT, NCTOYAET apoMaT, PacIIUpPSETCS.

Korga MbI paccMaTpuBaeM yriaeBOJ Kak B3amMOJICHCTBHE YIJIEpO/a, OTHEHHOTO BEIISCTBA U JKU3HEHHOTO
BEIIECTBA, TO CIECAYET elle pa3 MOJYEePKHYTh, YTO Peub HJACT HE 00 aTOMUCTHYECKOW KOMOWHAIIUM 3THUX TPEX
BEIIEeCTB, HO CKOpee O B3aMMHOM NPOHHUKHOBEHWW MHPOBBIX CBONCTB, KOTOPOE SIBJISETCS TOCIETHEH MPUIHHON
o0pa30BaHUs CGIMHCTBA: Kpaxmajga W ero mMeramopdosbl. JIuiib KOrja 3TO €AMHCTBO Pa3pyIIeHO, U3 JKUBOTO
OpraHM3Ma KaK «TPYIbI» BBINAIAIOT 3TH TpH BemiectBa. Clie0BaTeNbHO, KOT/Ia MBI TOBOPUM B 3TOH CBS3U 00
yTaepoje, )KU3HEHHOM BellleCTBE M OTHEHHOM BEIIeCTBE, Mbl IMEEM B BUJY IyXOBHBIE MPaGOPMBI STHX BEIIECTB:
MHpPOBbIE 00pa3yIonIfe CHIIbI, MUPOBYIO XKM3Hb M MHPOBOW OTOHBb. BO3MOXHO IMpenIoNoKuUTh, YTO BEIIECTBA
3eMJIH TIPEJICTABIISAIOT JIMIIh MaTepHaAIbHYIO (JOpMY OBITHS WX CYIIECTBA M YTO B HUX BCTYNHJIA B SIBIICHUE TaKXKe
uzesi, HaroJo0ue TOTo, KaK jes MpapacTeHus BHICTYNHIA B MeTaMopQ0o3e HaIIX 3eMHBIX PACTHTENBHBIX (HOPM.

XHWMHYECKHU-CHIIOBOM CHMBOJI YTJIEBOIa MOKHO TIPEJICTABUTH B CIEAYIOMIEH dhopMme:

Muposoe Muposoit
dopmuposanue OroHb

MMpOEﬁI{ KU3HB
Kuzup pacCKauynuBacTCAd MEKAY 00JINKOM H OrHEM, MECXKAY 3aCTbIBAHUCM U PACTBOPCHUCM. Kor,ua KH3Hb
CKJIOHACTCA K paCTBOPEHHIO U CBA3BIBACT ce0s1 MMOTHOCTRIO C HHM, MBI I10JIy4a€M BOAY, KPACTBOPHAIOINYIO ’KU3HD)
(HzO); Korama >XH3Hb CKJIIOHACTCA K OTBEPACHHUIO U ITOJHOCTBIO CBA3BIBACTCA C 3€MHBIM BCHICCTBOM, TOIrJZa MBI
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nMmeeM yriaekucibli Ta3 (CO;) Kak «3acThIBIIYIO KHU3HB». TakuMm o0Opa3oM, HaImd XUMHYECKHAE (HOPMYIIBI
MOJTy4atoT HOBYIO PEaIbHOCTb.

B 3TOM cMbIcie YIIIeBOIbI MBI MOJKEM Ha3BaTh «C()OPMUPOBAHHAS, ONAJEHHASI MUPOBas )KU3HbY.

MOXHO TPEANONOKHUTh, YTO TPH MHUPOBBIX KauyecTBa, B3aWMOJICHCTBYIONIME B YIJTICBOAAX, C Pa3UYHON
WHTEHCHBHOCTBIO TIPOSIBIISIFOTCS B TPEX CBOMX MeTamop(o3ax: Kpaxmalle, caxape W LEIUToNIo3e. DTa MBICIh He
HOBa, U0O OHA YCTAHOBJICHA TIOCPEICTBOM (PEHOMEHA ajNTOTPOIHBIX MOTUGPUKAIUI PAa3TUUYHBIX HEOPraHUUICCKUX
BeriecTB. Hamprumep, Oenblit hocdop akTHBeH, caMOBO3ropaeTcsi Ha BO3JyXe, SIOBHUT, CBETHUTCS, B TO BPEMs Kak
KpacHbIli (pocdop HeaKTUBEH, HESJIOBHUT, TaK CKazaTh, MEPTB. To, YTO Ha 3TOM NpUMeEpe B BuUAUMOU (opme
BOCIIPUHUMACTCS B HEOPTaHMYECKOM BEILECTBE, B €Ie OOJBIICH CTENEHH CIPABSMIUBO UL (IIyKTYHPYIOIIEH
TKaHHU ellle HEe MaTePUATBHBIX CYITHOCTeH. [103TOMY Kpaxman Mbl MOXKEM OIMpPEICITUTh Kak YIICBO/, B KOTOPOM Ha
Mepe/IHUI TUIaH BBICTYIAET JKH3Hb, TOTJAa KaKk B caxape MepeBelIMBacT aKTHBHOCTh OTHEHHOTO BEIIECTBA; W,
HaKOHeII, B ICJUTFOJIO3¢ TIEPEBEC OCTACTCSA Ha CTOPOHE CHII, (POPMUPYIOIIUX MUP. DTU TPU METaMOP(HO3bl MOKHO
BBIPA3UTh MOCPEICTBOM CICAYIONIMX CHMBOJIOB!

Learaosa Kpaxman caxap

Korga ceromgnsmiHsiss XUMHsI ONKCHIBAET LEIUTION03Y KaK MPUYMHOKEHHUE MOJIEKYN KpaxMmana, MOIyYeHHOE
MTOCPEACTBOM TIOJIMMEPHIIMH, TO 3TO TAKXKE SBJSETCS BBIpaXCHHEM MEPBHYHO MPHUCYTCTBYIOMIEH peabHOCTH
YIUTOTHSIOIUX MAPO(OPMHUPYIOIINX CHUIL.

VII. APOMATHUYECKHUE BEHIECTBA

(O®PUPHBIE MACJIA) 1 CMOJIbI

Caxap, oOpasyroomuiics U3 Kpaxmana IIOCPEJCTBOM AaKTUBHOCTH OTHEHHOTO BEIECTBA, COXpPaHSIET
TEHJICHIIMIO IBM)KEHHSI B 9TOM HamnpaBieHuH. Eciu pactBop caxapa, HanmpuMep BUHOTPAAHBIA COK, TPEAOCTaBUTh
caMoMy ce0e, Mpom3oigeT OpokeHHe, W caxap pAacCIICUTCs Ha YroJbHYIO KUCIOTY W crnupT. Ecam Mbl
paccMOTpHUM Tereph 00a 3TH MPOAYKTA COTTIACHO UX NPHPOJIE, TO )KU3HEHHOE BEIIECTBO OKAXKETCS MPUKOBAHHBIM
K yriepony B GopMe YTIEKHCIOTHI, C OJHOW CTOPOHBI, U OHEHHOE BEIIECTBO B CIHPTE O0OTaTHTCS N0 Oolee
BBICOKOTO rpaxyca. CUpT - 3TO BechbMa NMpUMEYaTeNbHAs CyOCTAaHIMA: JIETydas, C apOMAaTHYECKHM 3alaxoM,
JIETKO BOCIUTAMEHSIOIIAsICS - BCE 3TO YKa3bIBaeT HA MepeBeC MUPOBOTO OTHs. O4eHb BBIPA3UTEIBHO Y HEKOTOPHIX
HapOJIOB CIIUPT Ha3BaH «OTHEHHOW BOJOW». MBI 3HaeM, YTO C ITUM MPOLECCOM OPOKEHHS CBsI3aHa apOMAaTHIECKas
MPUPOAA CIIUPTA, KOTOPYIO 3HATOKH BHH HA3BIBAIOT OYKETOM.

To, uro B mom3eMHBIX morpebax pasbIrpbIBaeTcs B 00YKaxX Kak MOA3EMHBIH OyKeT, SBJISeTCS KapuKaTypol
TOT0, YTO B KaXXJIOM I[BETKE YIUBHUTEIHHBIM 00pa3oM MPOUCXOANT MexkAy 3emiel u Kocmocom. Apomarndeckue
BEIIECTBA, pa3BUBAIOIIMECS B LBETKE, Ha3bIBaMble XUMHKaMH S(QUPHBIMH MacllaMH, BCE XapaKTEepPHU3YIOTCS
TIOBBIIICHHBIM CO/IEPKaHHEM OTHEHHOTO BemiecTBa. OTCI0a MOHITHO, YTO B CBOEM CYIIECTBE OHH HPHOIMKAIOTCS
K CyIIECTBY OTHEHHOTo BemiecTBa. OHM OYEHB JETY4H, BO3HOCATCS BBEPX, TaK CKa3aTh, HA BOJNHAX OTHEHHOTO
BCIIIECTBA. OHu Jerko BOCIUIAMCHAIOTCA; KTO HC MCHBITBIBAJI paJgoCTH, BIIPBICKHUBAasA 3(1)I/IpHOG Macio
areIbCHHOBOM KOPKH B ITaMs CBEYH, YTOOBI MOAMBUTHCS Ha BEIMKOJICIHBIN (eiiepBepK, MITH MPOIEIBIBAS ITO Ke
C BETKaMH POXKIECTBEHCKOH eu.

W3BecTeH (akxT, 4TO 3TH apoOMaTUYECKUE BEIIECTBA MaXHYT TeM MNPUATHEH, ueM OoJjiee OHM MPUOINKAIOTCS
K CBOEMYy CYIIECTBY, TO €CTb 4YeM MEHEee OHHM KOHICHTPUPOBAHBI. 3amax, HampuMmep, KOHUEHTPHPOBAHHOTO
PO30BOTO MacJa, MM Maciia JIABaHIbl, MIIM Maclia, TIOJIy4eHHOTO U3 eJIOBBIX MIJI, HenpusATeH. Jlydmmii 3amax garot
BEILIECTBA B MaJIOi KOHIICHTPAIIMU. YUET 3TOTO OTHOCUTCS K HCKYCCTBY Map(proMepuH.

Kak BooOme nomyvarot 3Tu Macia? MOKHO MOWTH ABYMS MyTSAMH: ITyTEM AUCTHJULILUH B Tapax BOIBI WIN
nocpesicTBoM aHdiepaka. bonrapckoe po3oBoe mMaciio, HapuMep, NOITYYaroT MyTeM AUCTULISALUH B apax BOMBI,
MPUYEM JIETIECTKH PO3BI PACTHPAIOT B BOJE M MOMENIAIOT B JUCTHIUIATOP JUIA Bapku. BeIXomsmmii BOASHOHN map
HACBIIIEH apOMAaTHYECKUMH BEIIECTBAMU PO30BBIX JICTIECTKOB. [Ipu oxnakaeHnu napa po30Boe Macyio OCAKIAACTCS
Ha TIOBEPXHOCTH KOHACHCHPYIOLICHCS BOIBI, U COOMpAETCsl MOCPEACTBOM COOTBETCTBYIOIIETO MPHUCIIOCOOICHUSI.
Tak mosy4aroT po3MapHHOBOE Macjo, Macio JaBaHJbI, MAaclIO W3 €JIOBBIX WIJI, U3 TOPHOH COCHBI M T. M. OTH
spUpHBIE Macjia IMOJIydyaloT B CMECH C JKHPHBIMH MAacllaMH, O KOTOpBIX OyIeT HWATH pedb B JalbHEHIIeM,
MpeIBapUTEIbHO K€ OTMETUM HEKOTOpBIE HMX CBOWCTBAa: OHHM IUIaBAIOT Ha MOBEPXHOCTH BOJbI, Ha Oymare
OCTaBJISAIOT BUAMMBIE KUPHBIE IIATHA H T. 1.

Jnst mosrydenust 6osiee HEKHBIX 3aIlaxoB, HANPHMEp, CHPEHH, KAaCMHUHA, BEPOEHBI U T. II., IPOJCIBIBAIOT
Oosnee CIIOXKHYIO Iponeaypy. s UX MOTy4eHHs: HOBEPXHOCTh CTEKIISIHHBIX IUIMTOK CMa3bIBAalOT MAclioM, KOTOpoe
MIOCPE/ICTBOM JIOJTOTO, YacTO B MPOAOJDKEHHE CTOJICTHH XpaHEHWS Ha BHEIIHEW MOBEPXHOCTH IIPEBpAIIaeTCs B
TTIHLIEPUHOOOPA3HYI0 MM KeleoOpas3Hylo Maccy. B «MacisHbIi ci10i» CKIaIbIBAIOTCS IBETHI, AL TOTO YTOOBI
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OHM TIepeaan eMy CBOM 3amax. TakuMm 00pa3oM IMOATOTOBIICHHOE MAcjao OXOTHO BOMpAeT B ce0s »(UpHBIC Maca.
[IporuTanHas apoMaToM MAaCISTHUCTas Macca MOJBEpracTcs AUCTHIUISAIMH, NMPUYEM apOMAaTUYCCKHE BEIECTBA
MEPErOHSIOTCS, & MAClI0 OCTASTCS U BO3BPAIACTCS B TEXHOJIOTUYCCKUH IIUKI. DTOT MPOIeCC Ha3BaH aH(IIEpaxeM.
EctecTBeHHO, YTO Takoe CTapoe MAacio JParolleHHO M MOKyHaeTcs Ha Bec 30J0Ta. DTO IEHHEWIas cocTaBHas
4acTh KaluTala TAaKuX napQroMepHbIX (haOpHK.

Ho mpomeccy u3itydeHusi, pacnbUICHHs pacTeHUss BO BceleHHOW NpPOTHBOCTOMT TpOIlecC OOpa3oBaHHS
CMOJI. DTO TIpOIIECC, MPOTHBOMOJIOXKHBIA PACIBUICHHIO, TO €CTh NpoIlecc YIIOTHeHUs. Hocurenem 3Toro
YIUIOTHCHUSA ABJISACTCA, B CBOIO OUEPECb, JKUSHCHHOC BCIIECTBO. Ecmm MbI paccMOTpuUM XUMHYECKHI COCTaB CMOJI
U CPaBHHUM €rO C COCTaBOM 3(UPHBIX Macell, TO, HECMOTpPS Ha Mojio0ue 00erX TPyl BEUMIECTB, Mbl OOHAPYKUM
HACBHIIIEHHOCTh CMOJIBI dKM3HEHHBIM BEICCTBOM.

OO6manmarens >upHOTO Macjia depe3 HEKOTOpoe BpeMs OOHApYKUT, YTO MPOOHMpKa ITy3bIpbKa CTAHOBHUTCS
Bce 0oJiee KIICHKOM 1, HAaKOHEII, Ha KParo IMy3bIpbka 00pa3yeTcs KOpKa 13 CMOJIbl. TakKe YCUIUTCS TEPIKHMA 3amax
cMoibl. TOT e mpolecc MOXKHO HaOI0AaTh, €CJIM HEMHOTO 3(UPHOTO Maclia OCTABHTh OTKPHITHIM Ha BO3AYyXE.
OKakeTcsl, 4TO KHU3HEHHOE BEIIECTBO 3aCTABIISET OCECTh B BUJIE CMOJIBI BBEPX ITOIHUMAIOIIHMICS TIOTOK apoMaTa.

CH CH
| :
| \
CmHu; = H2C CH‘?*(.“»*CHJ ‘CH C‘,OH,OOZ
CH C - CH,
CyHy, Excras cymoaa

Taasmas cocT. HacTh
Macao U3 erosbix HIA (rAGBHAS COCTABHAL WACTb)  (NCDPBHYHAA KHCAOTE)

K Takum cMOTMCTBIM CyOCTaHITMSIM OTHOCHTCSI TAKKe MIICYHBIM COK HEKOTOPBIX pPACTEHUH, Hampumep,
JIbBUHOT'O 3€Ba UJIM KAYy4YyKOBOI'O ACPCBa.

CMona XBOWHBIX NIEPEBHEB COOMpAeTCS B OONBIIMX KOJIMYECTBAX; JUISI 3TOTO Ha KOpe AENAloT Hanpe3 u
BBITEKAIOIIYI0 CMOJY coOuparoT B HeOousbline Beaepku. llomydeHHas TakuM o0pa3oM M OYMINEHHass CMOJA B
npoaaKe Ha3bIBaCTCA TCPIICHTUHOM. CmMmoita JIMCTBCHHUIIBI HA3bIBACTCSI BECHCIIUAHCKUM TCPIICHTUHOM.

Ho camprit I.IeHHI:Iﬁ OPOAYKT NOJYy4acTCsA NOCPEACTBOM AUCTUIIISIUU: IIEPBAAd JICTKO NEPETOHACMAA YaCThb
TIPU TIOIOTPEBAHUH TEPIICHTHHA OJIMKE BCETO CTOUT K d(DHPHBIM MaciiaM, MPEACTABISIET COOOM JIETKO TIOIBIKHYIO
U JIETY4YI0 CyOCTaHIMIO, Ha3BaHHYIO TePIEHTHHOBBIM yxoM (ciuptom) (Terpentingeist). Crenyromias ¢paxuus -
9TO TCPIICHTUHOBOC MACJIO, U TO, YTO OCTACTCA B OCAAKE - 3TO KaHHq)OHL. HO,[[O6HI>IM XKEC 06p330M Apyrue CMoJibl
JIAI0T «JyX», Macjio U OCTaToK. Tak, oKaMeHesas cMoJla, HalpuMep, SIHTapb, JaeT BHICOKO LIEHUMBIM B MEIUIIMHE
«AYyX SHTaps» WK SHTapHOC MACJO.

Ecnu ¢ aToit Touku 3pC€HUA paCcCMaTpHUBATH O6p330BaHI/Ie CMOJIBI, TO CO CTOPOHBI PACTCHHUA 3TO CBOCTO poJa
OTpCUCHUC, XKXCPTBA, OTKA3 OT CBOCH CY6CT3HHI/II/I B MIOJIB3Y 3eman. Uto o3HavaeT 3TO OTpCUCHUC 1A O6p330BaHI/IH
CEMCHH, MBI IIOSICHUM B Hw]hHeﬁmeM. OTCIOI[a CTaHOBUTCA IMOHATHBIM, IIOUCMY AHTUYHBIN MHD, T-IyBCTBOBaBIHI/II‘/'I
9TU CBA3HM, HMMCHHO CMOJY HUCIIOJb30BaJl B Ka4YCCTBC )KepTBCHHOI\/'I CY6CTaHLII/II/I. Korz[a )KepTBeHHBIﬁ JbIM
MNOAHUMAJICA C ajITapsd MOCBAILICHHA, TO KPCUbI B 3TOM KCPTBCHHOM AbIME MOTJIM UCHBITBIBATH TAPMOHUIO MCIKIY
Kocmocom u 3emeii.

JKuznenHoe BCIICCTBO HU3BOAUT 3ariax B CMOIJIYy, MHpOBOP'I Or'OHb CHOBA BOCCTAaHABJIMBACT CMOJIY B 3ariax.

VIII. )KUPHBIE MACIJIA

[IpumeuaTenbHO, YTO Macjia HAaXOJATCS TMOYTH TOJNBKO B CIMHCTBEHHOM OpraHe pPacTeHUs, a UMEHHO B
CeMeHH. B HaImmx mupoTax BBUAY BBICOKOT'O MPOIICHTA COJACPIKAHUS Macia B CEMEHaX OCOOCHHO KYJIbTHBUPYIOT
parc, KOHOIUTIO, JIeH, MakK, IMOJICOJHEYHHK U 1p. OkHbIe M mpHOpeKHbIe MACIMYHBIC - 3TO, HAPUMEp, OJIUBA,
XJIOTTYATHHK, 3€MIITHOW OpeX, U3 TUIOAO0B U CEMSH KOTOPBIX MTOJTyJaloT Maco.

MoHO 3a1aTh BOIPOC, OTKyAa Oepercs 3To Macio. OHO He SBISETCS JIMHEHHBIM MTPOJODKEHUEM PA3BUTHS
Kpaxmaja H caxapa, BO BCIKOM CIIy4ae, XHMHUYECKH 3TOTO YCTaHOBUTH HeNb3s. Ho ecnu mpuHATH BO BHHUMAaHUE,
YTO Macio oOpa3yercs B cO3peBalollleM CEMEHH, TO €CTh KO BPEeMEHH, KOT/la pacTeHHe Tepelarayjo BBICITYIO
TOYKY CBOETO Pa3BUTHS, KOTJIa OHO M3IYYIJIOCH B 3aaxe U IBETOYHOU MBUTBIIE M OKYTHIBAET 00pa3yroIieecs cems
JCTHAM TEIUIOM, TO MOXXHO IPEAINOJIOKHUTh, YTO OHO CYTh PUTMHUYECKOE CTYIICHHWE B DSy MHOTOKPATHOTO
pacIIMpeHrs W CTATHBAHHSA, PUTMHUYECKH MPOXOMISIIETO Yepe3 pacTeHHe B XOJe €ro pocTa. JTO CTyIIeHHE
MpeIHa3HAYeHO IS TOTO, YTOOBI MPOHECTH Yepe3 3UMY 36MHOE PaCTUTEIHHOE CeMS.

Msi omucanu, Kak apoOMaTHYECKHE BEIECTBAa HAa BOJHAX OTHEHHOTO BEIECTBA PACIHBUISIOT CYIIECTBO
pPacTeHHs B MUPOBBIX JANIAX, KOTOPOE BECHOH Ha OCHOBE OCTAaBICHHOTO CEMEHH CHOBA BCTYIAET B ABIECHHE. DTOT
(heHOMEH TMPOWCXOAWT B paMKaxX YHHUBEPCATBHOTO 3aKOHAa MeTamMop(o3bl. PUTM mMoONspHOCTEH, pacmipeHne u
CTSATUBAHUE, CYIIECTBO M SBIICHHE, JIEXKAT B CJICAYIONMIEM: PACIIUPEHHE M CXKAaTHE C TOYKH 3PEHUS CYIIECTBA
pacTeHus, HO CTSITUBaHUE WM PACIIUPEHUE C TOYKH 3peHHs sBleHus. MO0 To, 4TO B IyXOBHOM SBISETCS
pacmmpenneM, s (U3NIECKOTro SBISETCS CTATHBAaHHEM, W HaoOopoT. Korja cymecTBo pacTeHHs pacibuIIeTcs
BO BceneHHol, ¢pu3nueckoe SBICHUE PACTEHUsS CTATHBAETCS B cems. Korma B ceMeHn Oiaromapsi JIETHEMY TEILTY
oOpa3yercss Maciio, TO 3TO SBJISIETCA peduieKCHel pacHbUISIONIEIOCs B MHPOBBIE Jalld CYINECTBA PAaCTEHUS,
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KOTOpOE ITOCPEACTBOM HHCXOJAIICH JIETHEW TEIUIOTHI CTYIIaeT Maciio B MHUPOBOW OTOHB, KaK OBl KOHIICHTPHPYS
(bm3MYeCcKUe CUIIBI PACIIMPEHUS TS ITPOLIEcca MPOPaCcTaHus CICAYIONICH BECHOM.

[Ipn XuMHUYEeCKOM WCCIEeIOBaHHHM Maciia MOXKHO, TPEeXJIe BCEro, YCTAaHOBUTH OOJBINOE COJEpIKaHHE
OTHEHHOTO BEIIeCTBA. DTO BUAHO U3 CIEAYIOUINX (OPMYIT OJMBKOBOr0 MacJjia:

rmaBHas coctaBHas yacTh C; Hs (OC gH, 330)05

WK PancoBOTo MacJja;

rimaBHas coctaBHas yacTh: C; Hs (OC,Hy 0)0;

Taxxe Oka3bIBaeTCsA, YTO MACJIO IMOJ JCHCTBUEM Ha HEro, HaIpuUMeEp, CIHPTA pas3jiaraeTcs Ha JIBE YacCTH.
[Ipu aTOoM 00Opa3yercs KUCIOTHAs KOMIIOHCHTA, TaK Ha3blBagMas MAcCJIsiHas WU XUPHAs KHUCIOTa, U CIUPTOBas
KOMIIOHEHTa, TIWIepuH. He Jexutr num B OCHOBE 0O0OMX NPOAYKTOB pPACIIEIUICHUS KaK pPEaTbHOCTh TaKkKe
KOCMHYECKH-OHNOJIOTHIECKHH TTpotiecc?

Hamu ObuTO OmucaHo, Kak U3 caxapa MOCPEACTBOM OpOXKEHUsI 00pa3yIOTCs CIIUPT U YIICKUCIOTa, TO €CTh
pa3BHUTHE WAET MO ABYM HAIIPABIICHUSM, B HAINPaBICHUH OOOTAIlEHUS OTHEHHBIM BEUIECTBOM W B HAlpaBJICHUU
oOoramieHnsi JKM3HEHHBIM BemecTBOM. llockombky B TIBeTKe Tmpu oOpazoBaHWHM 3(UPHOTO Macha,
YCTPEMIISIONIECTOCS BBEPX, MPOUCXOIUT MOMOOHBIA K€ MPOIECC, TO TAe-HUOyAh B PACTEHUU JOJKHA HAWTHUCH
TaKkKe Ooraras >XM3HCHHBIM BEIIECTBOM KHCJIOTHAas COCTaBisiomias. B camoMm nene, Mbl HaxoAWM 3Ty
PaCTHTENBHYIO KHCIOTY B Halyxaromied rmioqoBoid mouke. [lo-BuauMoMy, MBI MOXEM CKa3aTh: PacTUTEIbHAsS
KHCJIOTa B 00pa3yroIIeMCsl 3auaTKe I[BETKA MPEICTAaBJIIeT CO00M COCyll, B KOTOPBIA COOMpPAETCss OTPaKEHHOE OT
MUPOBOH Mepudepuu apoMaruieckoe cymiectBo. OrHEHHas CHIIa 3TOTO CYIIECTBA MPOTPEBACT U MPOHU3BIBACT
CTaHOBsIIeecs 00pa3oBaHMe; KaK BHIPAKEHHE STOTO B3aMMOACHCTBHUS, 00pa3yeTcs cyOcTaHIus macia. B sTom
CMBICIIE Macjo MOXHO ObLTO OBl Ha3BaTh «COBEPIICHHEHIIEH pacTUTEIHHOW CyOCTaHIMEH». MBI UCXOMUIH OT
Kpaxmaja, «HOHOH CyOCTaHIIMKW», M 4Yepe3 caxap W apoOMaTHYECKHUE BEIISCTBA J0OpalMCh 10 TOCICIHETO
KOCMHUYECKH-OHOIOTMYECKOTO CHHTE3a, IO COBEpIICHHEH el CyOCTaHIINN Maca.

006 sTOM mporecce IO aHTHYHOTO MHpPAa WMENH ONpeelIeHHOE YyBCTBO, KOT/Ia MOMAa3bIBAJM MacjoM
CBOHUX uapef/i 1 XKXPEIOB, MPEACTABIIABIINM, 110 UX ITOHATHUAM, COBeleIeHHeﬁIHee, BbICHICC €AUHCTBO.

[Ipu momydyenun macen w3 ceMsH (IUIOJOB) MPH HHU3KOW TEMIEpaType OTKUMAIOT YIAUBUTEIHHO SCHYIO,
MIPO3PAYHYIO TIOYTH KaK BOJIa MACISIHYIO CyOCTaHIIMIO, ITPEICTABISIONIYIO HIeal MAIIEeBOro Macia. B TexHuke mo-
HeMeIKH OHa HaszbiBaercs Jungferndl, meBcTBeHHBIM Maciom. J{is GoJiee TOTHOTO HCIONB30BAHUS COJEPKAHUS
Maciia 3a MEPBBIM OTXKHMOM CIIEAYIOT BTOPOW W TPETHiA, TIPHU MOBBIIICHHON TEMIIEpaType, MPH 3TOM IOJTydaeTCs
MIPOJYKT OT KENTOTr0 JO KOPHUYHEBOTO IBETA, U3 KOTOPOTO MOCIENYIOMHM paUHUPOBAaHHEM U OTOETWBAHHEM
MONTy4aloT TMHWIIEBOHW MpOoAyKT. IlomHOCTRIO OTXaTyl0o Maccy 3aTeM
00pabaThIBalOT pACTBOpUTENSIMU Macia (OCH3WH, TEeTPaxJIOpyryiepoa) u wﬂ!._@;ﬁ.ﬁfji"

—

NIOJIyYEHHBIE B PE3YJIbTATE HTOr0 3KCTPATUPOBAHHBIE MAcCIa UCIOJb3YIOT AJIS 2 N\
TEXHUYECKUX HYXK]I. /“\\
Hapsiny ¢ nuimeBbIM MaciaoM, MOJYYEHHBIM IPEXIE BCETO U3 OJIMBHI, g \"‘\\
parca 1 3eMIIIHOTO OpeXa, eCTh TaK)KE Macia, UMEIOIUE CBOMCTBA HA BO3/yXe «;‘& \ 0, g"mﬂ 'k
mpeBpamarbess B cMoiy. Kak MbI yke 3HaeMm, 3(UpHBIE Maclia TaKke MO ( 0 N T diee T
NENCTBHEM BO3yXa IPEBPAILAIOTCA B CMOJBL BhIIO omucano, Kak Gnaromaps { Zuker o
W3TYYEeHUIO CYLIeCTBAa PACTEHUs IOCPEICTBOM 3amaxa dS(QHUPHOrO Macia 4§ Ho e
co3/iaeTcs ycioBHe s 00pa3oBaHHs >KUPHBIX Macedn. [Iporecc oOpazoBanus " Starke T
CMOJI MBI, BEPOSTHO, MOKEM PAcCMAaTPUBATh KaK CBOHCTBO, COXPAHMBIIEECS OT S
3TOM paHHeW cryneHu Pa3Butusa macia. MIX Ha3pIBalOT COXHYLIMMHU MAacjiamMH, Cellulose

MOCKOJIBKY Ha OTKPBITOM MOBEPXHOCTH HMX 0OpasyeTcs cMOJsSHas IUICHKA. o,
[TosTOMYy MX HCHONB3YIOT MPH OKPAIIMBAHUM (B XKMBONMCH). VX momywaror,
[JIaBHBIM 00pa3oM, U3 JIbHA, MaKa, OICOJIHEYHHKA.

Panpiie orHeHHas mpupoja Macia HCIONB30BAJIach JJs OCBEIIEHUS M OTOIUIeHHs. g 3Tux wnenei
MIPUMEHSIIOCH, TJIABHBIM 00pa3oM, paricoBOE Macio.

006 00pa3oBaHNM KUBOTHBIX Macel U )KUPOB, TAKUX KaK CIIMBOYHOE Macjo, Cajo, CMaJbll UM BOPBAaHb, MbI
Oynem emie roBoputh. [lo cBoeMy xapakTepy OHM MOJOOHBI PACTUTEIBHOMY Maciy, HO TBepxe. IloTpeOHOCTD
YeJI0BEYeCTBA B TAKMX TBEPABIX MaciaxX M >KHUpax MpHBeENa K TOMY, YTO B OOJBIIMX KOJMYECTBAX Macja IpHU
MIOMOIIY TEXHUKH IepepadaThIBalOTCA B IUIOTHYIO, MOJOOHYIO CIMBOYHOMY MAaciy WM Cally KOHCHCTEHILHIO.
HcxogHpiM MPOIYKTOM 7Sl 3TOM NepepabOTKH SBISETCS PaCTUTENbHOE MAciIo MM BOPBaHb, KOHEYHBIH MPOTYKT
— MaprapuH.

[Ipu paspyimieHNH WIM pacLICIUICHUH >XUBOTHBIX >KUPOB HapsAy C TJIMLEPUHOM 00pasyercs >KHUpHas
KHCJIOTa, OYEHb MOXO0Xas Ha MAcsHYI0 KHCIOTY, HO TBEp)KE U IUIOTHEE, Jake CHOCOOHAsi K KPUCTAJUIU3ALHH.
Taxoii KUpHOHU KMCIIOTOU ABIAETCS, HAIPUMED, CTEAPUH, MTOTyUyaeMBblii U3 TOBSKBETO caja.

CruproBasi CONb 3TUX MACHAHBIX M JKUPHBIX KHCIOT sIBIsieTcs MbUIoM. KanuiiHoe MBUIO HMeeT
KOHCHUCTEHIIMIO Ma3H U II0ATOMY Ha3bIBAaCTCA KUIKUM MbBUIOM, TOIJa KaK HATPOBOE MBLIO 00Jiee TBEPIOE U MOXKET
OBITH MOpe3aHo Ha KycKH. Eciu Maciio wimu sxup Mbl OyZieM BapHTh B IIEJIIOYH, 00pa3yercs MbUIoOOpa3Has mMacca,
KOTOpasi HapsAAy C MBIIOM COJIEPKUT Takke INuiepuH. I1103ToMy OHa HOCHUT Ha3BaHHE INIMLIIEPUHOBOE MbUIO. M3
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TaKOW CMeCH IpU A00aBICHUHM IIOBAPEHHOW CONM MOXKET OBITh IOJNyYeHO YHUCTOE MBUIO. B 3TOM ciyudae
MOBapeHHas colb JEHCTBYeT MOCPEACTBOM Npucyliedl el cxumaromeil cuisl. OHa AelcTBYeT Tak, 4TO B
KOJUIOMJTHOM pacTBOPE - a MBUIBHBIM pacTBOp SIBJISIETCS TAKOBBIM - MPOMCXOAWUT pa3leiIcHHE Ha TBEPAOE H
xunkoe. Ilocne ynaneHus TBEpIOHM COCTAaBIAIOMIEH M3 OCTaTKa MOCPEICTBOM IHUCTHIUISIIMHM MOXHO HOIYYHUTh
TJIULEPUH.

Besikoe MbBUTIO pasiaraeTcsi MOCPEACTBOM KHCIOT OoJjiee CHIIBHBIX, Y€M MAacisHbIE KHCIOTBI, TO €CTb,
HampuMmep, COJSTHON WJIM CEpHOW, HO TakXKe YK€ M IOCPEJCTBOM YKCYCHOW. Eciam Mbl B MBUIbHBIA PacTBOP
I00aBUM KHCIIOTBHI, TO Ha TOBEPXHOCTH >XUAKOCTH OO0pa3yroTcs
OJICMHOBBIEC WJIU JKMPHBIE KUCIIOTBHL. B 3aBUCUMOCTH OT TOrO, Macio MAaCAO (KHMP)

WA XUBOTHBIM XHUP OBUTM HCXOAHBIMH HPOLYKTaMH IPH Bapke / \_,

MbIJIa, BBIJCIUBIIUICS NPOAYKT SBISETCA MO0 MAaciISTHUCTOH
KHUIKOCTBIO (OJIEMHOBAs KHUCJIOTA, TaK HA3bIBa€MbIH OJIEMH) WIH
TBEPIOH, KPUCTAIIIMYECKON CyOCTaHLIMeH, HaTpUMep, CTEapUHOM.

OAEHMHOBAaA KMCAQTA FANITEDHH
(>kmpHas KucAoTa)

CoBpeMeHHOE TEXHHYECKOE pacIIeIIeHne JXHpa YXKe He + meAoys
MIPOM3BOUTCSL Oosiee ¢ 0Opa3oBaHUEM MbIIA, a MPSMO MPOBOJTUTCS o
MOCPEACTBOM KaTalIu3aTOPOB, (DEPMEHTOB M MEPETPETOro mapa. T HCl

3aIyMBIBATMCH JIM MBI KOTAa-HUOYIh 00 OYHINAIONINX CHIIAX

Mb1a? BecbMa yIMBHUTENBHO, 4YTO HMMEHHO 3Ta CyOCTaHLHUA
o0OnamaeT TakuM CBOWCTBOM. KOHEYHO, 3/1eCh OOJBIIYIO POJb
UrpacT MOBEPXHOCTHOE  HATSHKCHUE, JIeXkallee B  OCHOBE
obpazoBanus neHbl. OOpa3oBaHUE NIEHBI B KOJUIOMTHOM COCTOSIHHH MBLIA, TO €CTh B PACTBOPE MBLIA, TIPOUCXOTUT
Omaromapst memoun. OpHAKO TEHOOOPA3yIOIUX KOJUIOWIOB MHOTO, HO OHHM HE O00JagaloT B paBHOM Mepe
OYHCTUTEIbHBIMH CBOWCTBaMU. He sBiseTcs 1M OYMINAONIAS CHJIA MbUIA TOCICAHUM CIECIOM TerJIo-
PacTBOPSIONINX CUJI OTHEHHOTO BEIECTBA, 3aKIIFOYEHHOTO B Maciie?

OAEMHOBAs KMCAOTA
(>kMpHasg KMCAOTA, HATIPUMEP, CTEAPHH)

IX. BEJIOK

TunwuyHas cyOCTaHINS TEIECHOTO CTPOSHHSI )KUBOTHOTO - OEJIOK - TaK jKe XapaKTepHa JJIsl )KUBOTHOTO, KaK
IUTA pacTeHusi yrieBoabl. Ho m pacTeHne Ha OmpeAeNeHHOM JTale pa3BUTHA oOpa3yeT OeNoK, a MMEHHO, MpHU
00pa30BaHNU CEMEHH, TO €CTh UMCHHO TaM, TJIe )KUBOTHAs c(epa COMPUKACACTCS C paCTeHI/ICM.

B cramuu apomaTtu3zanuu pacTeHus B 00JaCTH IBETKA pa3BePTHIBACTCS

JKH3Hb, KOTOpas MpHBiIekaeT Hame BHHMaHue. Crola yCTPEMIISIOTCS // wd&

0a00YKH, BJICKOMBIC WCTEKAIOIIMM OT pPACTCHHSI apoMaTOM, ITYEIHI, 9“"‘3'.,;"\.‘.; %,
coOuparoIme HEKTap, Pa3InYHbIC KYUKH, BCE OHU YyBCTBYIOT CeOs XOPOIIIO / Wz \

B IOTOKE 3araxoB. babouku, m4eibl, )KyKH MPUICTAIOT, YIETAIOT, TOCEHIIAI0T / (Z- / “J \
JPYTHUEe IBETHI U OCYIIECTRIISIOT OILIOJOTBOPEHHUE. 3/1€Ch YCTaHABJIMBACTCS N\ 9 F’ Beaox
BEUHBIH PHUTM MpHWIETAa W OTJETa, NPUMAHUBAHUS W OILIOJOTBOPCHUS, Cﬁe\_\ " = ;;::f; -

BKJIFOUEHHBIN B BEJIMKUN PUTM apOMaTH3alUX U 00pa30BaHUs CEMEHHU.

TTonBYXHBIN, PUTMUYECKUN AJIIEMEHT MHUpPa HACEKOMBIX HAaXOJUT CBOU
KOHJICHCAT B BEIIECTBE CEMEHU, KOTOPOE MbI Ha3biBaeM OEIKOM. JTO HeE
cleqyeT TOHMMAaTh TaK, Kak OyAro OBl JKHBOTHAass CyOCTaHIUS
HEMOCPEICTBEHHO BHOCHJIACH HACEKOMBIMH B CeMs, HO CKOpee Cuia
JBHXCHUS, Ppa3BEpThIBaOIIAACA MEXKOYy (1)I/I3I/I'-ICCKI/IM pacTCHUEM u
KOCMUYECKMM MHUPOM, HAaXOJHUT CBOE BhIpaxkeHue B Oecnke. [lpu 3Tom
0e3pa3NU4YHO, TPOUCXOAWT JIH OIUIOJIOTBOPEHHUE TIOCPEICTBOM BETpa WJIH 3TO JBIDKEHHE IMPEICTABICHO
JKMBOTHBIMH, BbI3BIBAIOIINMHU OILJIOJOTBOPCHUC.

Korpma mmieHn4Hy:0 MyKy pacTHparOT B NPOTOYHOH BOJE, HE MepecTaBas MECUTh MOJYYHBIIEECS TECTO,
YTOOBI BEIMBITH M3 HETO KpaxMall, TO OCTAeTCs JIMIKasl, TATy4as Macca, B KOTOPOH yKe HeT KpaxMalla WId APyTroro
YIJIEBOJIA, HO ATa KJICHKas CyOCTaHITNS U €CTh O0elToK. Bo Bcex ceMeHax COIepKUTCS OCIIOK.

Panee ObLIO omuMcaHO, KaK MO JCHCTBHEM jKapa pa3pyllaeTcsl YIICBOJ U OCTACTCS YTJICKHCIBIA CKEIeT.
Taroke 1 ipu CXKUTaHUY OeJKa IMOTy9YaeTcsl OCTaTOK, HO BECh MPOIECC 3HAUYNTENLHO MOABIDKHEE: OH MPOUCXOIUT C
o0Opa3oBaHHeM TE€HBI M ITy3BIPHKOB Ta3a W BBIIEICHHEM HENpPUATHO IMaxHyllero rasa. Kro He 3Haer 3amaxa
MaJCHBIX BOJOC WM MOJATrOpeBIIero Mojioka? Jto Oenok. JKUBOTHBIN OeloK (BOJOCH, MOJIOUHBINH OEIO0K, MSICO,
IIepCTh, IICNK, KJIel) BeAeT ceds Tak ke, KaK pacTUTEeNbHBIN Oenok. CyOCTaHIUs pacTeHUs - 3TO YIJICBO[,
cyOcCTaHIUs KUBOTHOTO — OeJloK. B ceMeHM pacTeHns BBIPaKEHO COMTPUKOCHOBEHUE PACTEHUS U KHUBOTHOTO.

Msbr MOXKEM clenaTb HEKOTOPHIE BBIBOABI O XMMHYECKOH NpHupojae Oenka, €Ccai Mbl pa3pylinM ero; a
MMEHHO, MBI €r0 pa3pyluM, Kak B Cllydyae C MaclamH, pacTBOPOM eAKoro Hatpa. [lpu mpoaomkuTebHOM
HarpeBaHUM W3 cyOcTaHmmMM OelKa HayHeT BBINCIAThCS MPOH3UTENBHBIA 3amaxX, KOTOPHIA MBI 3HaeM KakK 3arax
ammuaka (NH;). 3ToT aMmMuak - cyTh coequHEHHE a30Ta. MBI 371eCh HAITAId Ha CJIea DJIEMEHTa, KOTOPBIHA eIlle He
BCTpE€UaAJICA HaM B paCTUTCIbHOM MUPE.

Ecnu 6enok pa3pymuTh NOCPEICTBOM METAILITMUECKOTO KIS M MPOJYKT Pa3pyIICHUs] TIOMECTHTH B BOIY,
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TOTZIa TIOJIYYUTCSI BOIHBIA PAacTBOp, KOTOPBIM Tpu M00aBIICHUW COJICH >Keje3a TaeT KPacHBBIM HHTCHCHBHO-
roiay0oii nBer. JTOT roiy0oii BET Ha3BaH OCPIUMHCKOW JIa3yphlo. YKe MPEICTaBISIET UHTEPEC, KAKUM 00pa3oM
3TO TPOUCXOIUT: IOCPEACTBOM Kanusi W3 Oellka W3BIEKAIOTCS D3JEMEHTHl BOJBI, OTHEHHOTO BeIIecTBa U
JKU3HEHHOTO BEIeCTBa, MO0 KaMii MMEeT CHIIBHOE CPOJICTBO C KM3HEHHBIM 3deMeHTOM. OCTaloTcsl yriaepoa u
a3orT, o6pa3y}01uHe BMECTC IIHAaH. OH OTHOCHUTCS K CaMBIM SJOBUTBIM BEUICCTBAM M3 4YHCJIa HaM HU3BCCTHBLIX.
[{naHUCTHII KaIMi B COEIMHEHUU C COJISIMU JKeJe3a IAeT HEeSJOBUTYIO «OCPIMHCKYIO Ja3yph»:

6KCN + FeSO, ———> K FeCN, + K,SO,
UMAHKCTBI  JKeAesHbI JKeATas cyabdar
KaAuji Kynopoc KpoBiHAs COAB KaAMA
3K FeCN, + 2Fe, (8O,), ———>Fe, (FeCN,), + K,50,
KeaTan cyabdat GepauHCKan cyapdar
KPOBAHAA COAB Heaesd A43ypb Kaaus

Takum 00pa3om, jkene30, TaK CKa3aTh, U3JIEYNBACT OT A/1a, TOCKOIBKY OHO MPEeoOpasyeT ero B HesTOBUTOE
BemecTBo. Ecim ObI jkene30 He 001aalio 3TUM CBOHCTBOM TPOTHUBOSIHS, MBI ObI OTPaBIISLINCH KOKAYIO CEKYHY,
MTOCKOJIbKY B TIPOIIECCE MUIICBAPEHUS MOCTOSHHO OOpa3yrOTCs IUAHKUCTHIC COSAMHCHUS, KOTOPHIE B MOMEHT UX
00pa3zoBaHUs 00€3BPEKUBAIOTCS KEIE30M, BXOASINAM B cocTaB KpoBH (Cp. Tir. XXIX. XKene3o).

Bonee ToWHBI XMMHYECKHI aHANU3 IMOKa3bIBAET, YTO OEIIOK COCTOMUT M3 HYETHIPEX JJIEMEHTOB. 3EMHOC
BEIIeCTBO (YIJIEpOa), OTHEHHOE BEUISCTBO, )KU3HEHHOE BEIIECTBO U a30T. XUMUKHU JAK0T CICIYIONIYIO (OPMYITY:

Cr20H1134N2150245

Ho ctpykTypa 3T0i# MONEKyI bl Jaeko emle He sicHa. M3BecTHO, 9To OeNOK B pe3yNbTaTe e€ro pa3pylieHus,
HaImpuMep, MOCPEACTBOM (PEPMEHTOB MUINEBO/IA M KUIEYHHUKA (TICTICHHA), PACIIEIUIICTCS Ha MAJIbIe KOMIUICKCHI,
HasbIBaeMmble nenTtoHamu. [locpeacTBoM KHIEYHBIX (EpPMEHTOB (TPHUIICHH) OHU DPACHICTUISIOTCS Jajiee Ha elle
MEHBIINEe KOMILUIEKCHI, Ha3bIBaeMbIe TMENTHAaMH; 3aTeM, ITOCPEACTBOM ITaHKpeaTHIeCcKuX (pepMeHToB, mpu
Ope€aABApUTCIBHOM IIEPCBApPUBAHUM C KHCJIOTaMKU HW LICJI0YaMH, OHH pasjiararoTCi Ha TaK Ha3bIBAEMBIC
CTPOUTEIbHBIE KaMHHM O€lika, aMHHOKHCIOTBL. DTO BCE KpallHE HMHTEPECHO, HO CJIOKHOCTHh O€lika TMEepeXOuT
TpaHUIBl MPEACTaBUMOTO. BO3HHKaeT MbICIb, HE OKa3bIBaeTCS JM OENOK TaKUM CJOXHBIM, MOCKOJBKY €ro
AHATM3UPYIOT, TO €CTh pa3pymarnT? Beas BCAKUi aHAMH3 - 3TO pa3pylieHne. beITh MOXET, €CTECTBEHHBIN, KUBOM
0eJIOK B CBOEM CYILIECTBE HE TaK CI0XKEH?

[Ipexne Bcero ycTaHOBUM, 4TO B O€JKE, KPOME YXKe OTMEUECHHBIX Ka4eCTB, 2 IMEHHO, (POPMHUPYIOIIEH CHITBI
JKU3HU U OTHS, T0OaBISETCS ellle YeTBEPTOe CBOMCTBO, HAIIEIIIIee CBOE BRIPAYKEHHE B a30Te.

X. A30T

I'me B mpupome MbI Haxo UM a30T? B cBOOOIHOM COCTOSIHMH MTPAKTHYECKH HUTIIE, KpOMe KakK B BO3IyXe, IO
CYIIIECTBY OH SIBIISIETCSI OCHOBHBIM HOCHTEJIEM BO3IyXa, MO0 ero MpoleHTHoe coxepkanne 80%, Torma Kak
JKU3HEHHOE BemiecTBO coctapisieT 20%. Ocraercs yCTaHOBUTD, HE SIBIISICTCS JIM 30T 110 CBOEMY CYIIIECTBY TakKKe
HOCHTEJIEM AJIEMEHTa BO3IyXa.

Ecmu MBI paccMOTpUM Hallle JBIXaHHE, TO YCTaHOBHM, YTO a30T, KOTOPBIA MBI BIBIXa€M C BO3AYXOM, CHOBa
BbIBIXACTCSA BMECTE C erJ’IBHOﬁ KHUCJIOTOH U BOJHBIMU ITapaMu. HpI/I 9TOM HE€ NPOUCXOAUT BUAUMOI'0O UBMCHCHUA
CaMoro a30Ta, a TaKk)ke He 0OHAPYKUBAETCS CYILIECTBEHHOTO KOTMUYECTBEHHOTO H3MEHEHHS. 3a4eM )K€ HyKeH a3o0T,
€CIIM OH BJIBIXAa€TCS M BBIABIXaeTCsl 0e3 BCAKMX M3MEHeHHH? Eciu MBI mpocienuM JBIKEHHE, COBEpIIaeMoe MpH
BAbBIXaHWU W BbIJbIXaHHH, TO MbI O6Hap}I)KI/IM IIpyu 3TOM Kak OBl KOHe6aHI/Ie MasATHHUKAa MCXKIAY BHCUIHUM H
BHYTPEHHUM. B pUTMUUECKOM IBMKEHUM a30T KojeOyeTcs TyAa u croga. OH mpeAcTaeT HaM JEHCTBUTENBHO Kak
HOCHTENb IBWKCHUS U PUTMA, U TIPY 3TOM KOJIeOAaHWNHU BABIXAETCS M BBIABIXAETCS JKU3HEHHOE BEIIECTBO.

Uto mpowmsonuio ObI, eciii OBl B BO3MyXe He XBaTano a3ora? MEI cropenud OBl TOTHa B MHTCHCHBHOCTH
JKHU3HCHHOI'O BCIIICCTBA. ASOT, B M3BECTHOM CMBICJIC, JO3UPYET JXKU3HCHHOC BCIIECCTBO, U TOJBKO IMO3TOMY MEI B
COCTOSIHMM [IBIIIaTh, TO €CTh OCYIIECTBISATH PUTMHUUYCCKUH MPOIECC, Ha3bIBAGMbI HAMH JbIXaHHEM. YXKe
HEeOOJIbIINE OTKIOHEHHS OT MPOIEHTHOTO COJIEP)KaHMs a30Ta B BO3MyXE YAUBUTEIBFHBIM 00Pa30M YCKOPSIOT HIIH
3aMCIJIAIOT PUTM HAWICTO JbIXaHWA, U MCAMIMNHE HM3BCCTHO, KaKOC 0O0JIBIIOE 3HAYEHHE OJId 300pOBbA HMMECT
HOPMAJIBHBIA PUTM JIBIXaHUS.

HopmanbHblil 310pOBBI YeTOBEK AeNaeT NPUMEPHO 18 mpIxaTenbHBIX IUKIOB B MUHYTY, B yac 1080 u 3a
neHb 25 920. DTo 9uciio U3BECTHO KaK KOCMIYECKOE YHUCIIO.

B rteuenue roma Connue ob6xomut 3ommak. 21 Mapra OHO MPOXOAUT TOYKY BECEHHETO PaBHOACHCTBHSA,
KOTOpasi CEeTO/IHS JISXKHUT B co3Be3nuu Pri6. Kaxxapiit qenp Touka Bocxona CollHIIA IepeIBUTaeTCs, IPOXOAs depes
co3se3aust OBHA, Tenba, bau3HEIoB U T. 1., MOKa CIyCTs IO HE BEPHETCS CHOBA B co3Be3aue Prid. Ho 21 mapra
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CounHIle BEpHETCS HE B Ty )K€ CaMyI0 TOYKY, KaK B MPEAbIAYIIEeM TOAy, HO HEMHOTO oTcTaHeT. MTtak, B TeueHHe
THICSTYENIETUH TOYKA PAaBHOJCHCTBUS CHABHraercsa 1o 30QuaKy B
HampaBlieHUH, OOpaTHOM rojoBoMy aBikeHHto Comama. K Hauamy

xpuctrHanckoro nerocuucineHuss Comane Bocxommimo 21 mapra B M

co3Be3auu OBHa, mo mpomectBun ¢ Tex nop 2000 xer Touka

PaBHOACHCTBUSI CMECTUJIACh Ha LIEJI0€ 30JMaKalbHOE co3Be3aue. 3a 25 m_:"‘:::m

920 jer TOYKAa PAaBHOAEHCTBHA MPOXOAMT BECh 30AMaK. OITOT 7'

MIPOMEXKYTOK BPEMEHH Ha3bIBaeTcs ILIaTOHOBBIM roJI0M. I: o

Mp&I BUUM, YTO MBI CO CBOMM JBIXaHUEM BIIMCAHBI B TPAHIUO3HBIHN "s%& g fg
COJIHCYHBIA PUTM, KaK B OZIHOM B3/I0X€ BbID2XKAETCA COJIHEYHBIN TOJ, U B ,?d%, T :,»

OJTHOM JTHE — MHPOBOM TOJI. e uren o

Ho B TO ke Bpems SICHO, YTO a30T KaK HOCUTEIh BO3IYIIHOTO sarrs Aexaces
DIIEMEHTA OJIHOBPEMEHHO ABJIACTCA HOCHTEIEM PUTMA M JIBMAKCHUSA, HKAK o0 o
KOCMHUYECKHE PUTMBI IOBTOPSIOTCSI B MUKPOKOCME. COANEUNSF FOL M IASTOHOB MkPORO oA

MHoroe nposiBUTCs €lie 0oJjiee OTYETIMBO, €CJIM MbI OyJeM H3y4aTh BO3IYIIHBIC MOTOKH B aTMochepe
3emun. Bo3mymiHas atMocdepa 3eMii HaXOAUTCS B MMOCTOSHHOM PUTMHUYECKOM JIBHXKeHHH. He ToNbKO maccatsl,
MYCCOHBI H IpYTHE U3BECTHBIE BETPHI 00pa3yr0T 3aKOHOMEPHBIE PUTMBI, HO BCS 3eMHasi aTMmocdepa IpeICTaBIseT
co0oif kak Obl MHOTOOOPA3HO PACUJICHECHHBIM OpraHu3M JABMXKEHHUsA. [locpeicTBOM ero B HM3BECTHOH CTENCHH
IeiuT 3emisd. Hocutenem 3TOro 3eMHOr0 JBIXaHUS, BRIPAXXEHHOTO B BETpE, IITOPMAaX M HEMOTOHE, OISTH Ke
SIBJISIETCSL a30T.

U cHOBa MBI cTanKIBaeMcs ¢ 6€CCMBICTICHHBIM Ha3BaHUEM «a30Tay». OH TOJDKEH Ha3BIBATHCS «ABUTATEIEHOE
BEIIECTBO» WJIH «BO3IYIITHOE BEIIECTBOY!

B cymecTBe 3TOro BO3IyIIHOTO BEMIECTBA 3aJI0’KEHA CIIOCOOHOCTH OBITh HOCHTEJIEM AYIIEBHOTO 3JIEMEHTA.
Bcsikuii 3HaeT, 4TO IBIXaHHE CTOUT BO BHYTPEHHEH CBSI3U C AYLIEBHBIMHU COCTOSIHUAMM. Eciii pagocTh HamoJaHsAeT
Hamy Aymy, AbIXaHUC CTAHOBUTCA YCKOPCHHBLIM, C€CJIM MBI HUCIBITBIBAEM II€4aJlb, ABIXAHUC ICIACTCA Ooiee
MEJIJICHHBIM, 3aTSHYThIM. Y CaHTBHHUKA PUTM JIbIXaHUs W IyJibca ObICTpee, 4eM y Menanxonuka. [locpencrBom
JBbIXaHUSI Mbl HAXOJAUMCS B IIOCTOSTHHBIX PUTMUYECKUX B3aMMOOTHOILCHUAX ¢ BHEIIHUM MupoM. Hame npixanue -
3TO OpraH BOCHPUATHSA, C KaXKIbIM BJOXOM MbI BBOJUM BHYTPb YacTh BHEIIHErO0 MHUpPA, U KaK Mbl HallUMHU
najgbllaMd U TJa3aMd ONIYNBIBAEM BHEIIHUA MHP, U KaK MBI «CXBaThIBA€M» €r0 HAIIMM MBIIUICHUEM, TaK
MOCPEICTBOM JAbIXaHUsl B YyBCTBAX MBIl OLIYyNbIBa€M BHEUIHUN Mup. OOHUM U3 CYIIECTBEHHBIX PE3YJIbTATOB
HOBOTO, OcHOBaHHOTO Pymombdom IlTaitHepoM ydeHHs O YelOBEeKe SBISIETCS 3HAHWE, YTO IBIXaHHE SBISETCS
(1)I/I3I/IOJ'IOFI/I‘IGCKOI71 OCHOBOM YYBCTBA, TAK)KC KaK HCpBHAsA CUCTEMaA - 3TO (1)I/I3I/IOJ'IOI‘I/IT-ICCKa$I OCHOBA MBIIIJICHUA.

CBoeoOpa3HbIil COLMANBHBIN 3JIEMEHT COJICPIKUTCS B TOM (PAaKTe, YTO BCE JIFOJU BIBIXAIOT OJUH M TOT K
Bo3ayx. Hudero Her Oonee 00ImIero Mexmay JIOABMH, 9eM OOIIHOCTH B JBIXaHHWU. Bce ocTampHOE KaXablil nMeeT
OoJee UM MEHee NIl ce0s cCaMOro M CTPEMHUTCS, IO BO3MOKHOCTH, HH C KEM HE JICIUTh MPEAMETHI €KETHEBHOTO
obuxona. CerofHs ye 4eJIOBEKY MPOTHBHO €CTh C JAPYTUMH U3 OOINEro KOTia, HO BO3yXOM HACIIaXIaloTCs BCE
BMmecTe. KoHeuHo, ecTb (paHaTHKH CBEXEro BO3/yXa, KOTOPHIE XOTENH Obl MMETh CBOW COOCTBEHHBIH BO3AYyX U
KOTOpBIE HE MOTYT BBHIHOCHTH NpeObIBaHWE B OJHOM MOMEUICHHH CO MHOTHUMH JIOABMH. JTO XapaKTEpHO B
ocoOeHHOCTH Juis aHr4ad. Ho uro 310 3Haunt? TONBKO JIHINEL ONPEACICHHYIO CTENeHb 3rou3ma. Pasee ¢axr,
YTO TIOCPEICTBOM BO3AyXd, KOTOPHIM S JBINIY, S BOCIPHHUMAIO B ceOsS 4acTh JAPYToro 4eloBeKa, He SBISETCS
(hM3udecKoi OCHOBOM TSI TOTO, UTO S IYBCTBYIO TaKKe BMECTE C APYTHMH JIFobMU? JIFOOOBHO COUYBCTBYIO?

YriueBox - 3TO CyOCTaHIMS pPacTeHHUs, PACTCHHE IO03TOMY 3a(UKCHUPOBAHO B IOYBE U HE HMEET
COOCTBEHHOTO JIBW)XKEHUS U omryieHus. CyOCTaHIMs )KUBOTHOTO - OENOK, S i
B KOTOPOM OTP@KEGHO MHpPOBOC JBH)KCHHE, (DU3MUECKHM BBIpOKECHHEM 3 £
KOTOPOTO SBJISETCS BO3AYIIHOE BemmecTBo. M Tam, Te pacreHue iy > <eoroms
COMpHUKAcaeTcsl ¢ JKUBOTHBIM MHPOM — B IIBETKE, TaM KaK MPOSBICHUE
ATOTO CONPUKOCHOBEHHWS B CEMEHH 00pa3yercss pacTUTENBHBIA OeJoK. - Siatome
3mech W caMO pacTeHHWE CTAHOBHUTCSA TOABIMKHBIM, TIOCKOJBKY CEMS  ypyeuon (pactressan cyberamus)  Beaos (xomsoruan eyberantynn)
OTPEIBACTCA OT MATCPUHCKOI'O paCTCHUA U UIICT HOBYIO IIOYBY.

[IpumeuaTensHO, YTO BO3AYITHOE BEUIECTBO B HEOPTAaHWMYECKOW MPUPOJIC BCTPEUALTCS TOIBKO B CBOOOTHOM
COCTOSIHUY, T. €. HE B XUMUYECKUX COCIMHEHUSAX. BemecTBo, SIBISIONIEECS] HOCUTEIEM JBUKEHUS, KAK BO3IYIIIHOE
BEIIECTBO, B CaMOM Jejic He JOJDKHO ObITh cBsi3aHO. OHO MOKHO OBITH CBOOOZHBIM, YTOOBI OBITH HOCHTEIEM
nBrkeHus. Ho dyemoBeueckass TEXHHMKA, TONB3YSICh KOJIOCCATBHON SHEPrHEH, TOCTUTIIA TOTO, YTOOBI BO3AYIIHOE
BEIIECTBO CBS3aTh C JKM3HEHHBIM BemlecTBOM. [lom maBmeHmeMm o00a BelIecTBa CIEKAIOTCA B IUIAMEHH
aeKTpudeckor ayru (MeTomsl bupkenann-Oiine, lllenxepp). PesynpraToM 3TOH mpoIeaypsl SBISETCS CEIUTPA,
COOCTBEHHO a30THasl KUCJIOTa. A30THas KUCIIOTA - 3TO UCXOJHBIA MaTtepuall Ui MOIYYCHUS HUTPOLEILTION036I,
HUTPOTJIMLIEPYUHA, MUKPUHOBOM KHUCIOTHI, a TAaKK€ BCEX COBPEMEHHBIX B3PBIBUATHIX BELIECTB. TaKkke CTapbld
JIbIMHBIA TIOpoX MoHaxa IIIBapna comepskan Kak CYIIECTBEHHYIO COCTaBHYIO 4acThb CenuTpy. Uem ke siBiseTcCs
B3PBIBUATOC BEIIECTBO, KPOME KaK CKOBaAaHHBIM )Z[BI/I)KGHI/IGM? B camom ACJEC, BpAd JIM €CTh B3PhIBUATOC BEIUICCTBO,
HE cojiepxaiiee B ce0e BO3IYIIIHOTO BEIIECTBA B CKOBAHHOM BUJIC.
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XI. KOCMHUYECKAS CYIIHOCTD 3EMHBIX BEHIECTB

Bo3Hukaer Bonmpoc, MOXEM JIM MBI CHIIBL, CII€IbI KOTOPBIX MBI MOYKEM HalTH B BEIIECTBAX, KaK MbI BUAECIH,
MO’KEM JIH MBI UX NIPOCIIENNUTH BIUIOTH 10 BCENEHHOM - MHBIMHU CJIOBaMU: I'Ii€ BO BCeneHHOM KOpEeHATCs CYIHOCTH,
KOTOPBIC MBI OTIPENIEIIMINA KaK MUPOBOH OTOHb, MUPOBas XKH3Hb, (POPMHUPYIOLINE MUP CHIIBI 1 MEPOBOE JBIKEHHE,
KOTOpbIE HAaXOIAT CBOE (PU3MUYECKOE BBHIPAKCHHUE B OTHEHHOM BEILICCTBE, KU3HCHHOM BEIIECTBE, B YIJIEPOJAE U B
BO3AYIIHOM BeecTBe? A Takxe SBJLIIOTCS JIM APYTME M3BECTHBIE HAM 3E€MHBIC BELIECTBA TOXKE BBIPAKCHUEM
3TOr0 MUPOBOTO XOPOBO/A U MOTYT JIM OHU OBITh B HETO BUJICHEHBI?

Ecnu MBI ynopsagoYuM XHUMHYECKHE DJIEMEHTHI COOTBETCTBEHHO MX aTOMHBIM BecaM, Mbl OOHAPYXHM, UTO
XapaKTepHbIE CBOMCTBA ATHX DJIEMEHTOB MOBTOPSIFOTCS YEpE3 ONPEIEICHHbIE HHTEPBANBL. Tak, HampuMep, NepBbIil
PSR M3 CeMHU 3JIEMEHTOB, IOJIyYEHHBIM TakuM 00pa3oM, XapakTepH3yeTCsl TeM, YTO IPOSBIAIOLIMECS B HEM
BEIIECTBA HE MMEIOT MEXIy cOOOH HMKAaKOTO POJCTBA.

Paa 1: Li Be B C N O F
7 9 11 12 14 16 19

Ecmu MBI epemaraemM depe3 (Top, TO BEIIECTBO CO CIEMYIOIIMM aTOMHBIM BECOM OyIeT HaTpHeM, U Mbl
TOTYAC 3aMe4yaeM, YTO OH, B OCHOBHOM, MOBTOPSIET CBOMCTBA JUTHS. Takke CIEAYIOUIUN B ALYy MarHuid MMeer
POJICTBO ¢ OepwuIHeM, allOMUHUN — ¢ 0OpOM, KPEMHHI - ¢ YyIIIepoJoM, Gochop — ¢ BO3AYLIHBIM BEIICCTBOM,
cepa — C KU3HEHHBIM BEIIECTBOM, XJIOp — C (DTOPOM.

Papn2: Na Mg Al S P S Cl
23 24 27 28 31 317 355

Crenyromiee BEIIECTBO B Psily aTOMHBIX BECOB - KaJINH, U Mbl MOXKEM TOTYaC YCTaHOBHUTb, YTO CBOMCTBA
KaJiusl TIOJOOHBI CBOICTBAM HATpWsl M JUTHs. Tak HAaYMHAETCS TPEThsl OKTaBa, B KOTOPOI, MOJOOHO KalHIiO C
HAaTpHUEM, KaIbLU UMEET POJICTBO C MATHUEM, CKAaHJIUI C AJIFOMUHUEM U T. 1.

Pap 3 K Ca Sc # T.A.
39 40 44

[Ipomomkas takuMm oO6pazoMm, MBI TOMyduM 12 Takux okTaB. OO OTKIOHEHHSIX OT 3aKOHA W OTAEIHHBIX
YaCTHOCTAX OyAeT MATH peub B JanbHeimeM. CylecTBeHHBIM, YTO MBI MOXKEM TOUYEPHHYTH U3 3TOTO MOPSIKa
BECOB, SIBJIACTCS (haKT, UYTO MAaTepus MOJBEPKEHA PUTMHUYECKOMY 3akoHy. CaM aTOMHBIH BeC SIBISETCS
BBIPO)KCHUEM PUTMA.

CoOCTBEHHO TOBOPS, HET HUYETO yAUBHUTEIHLHOTO, YTO 3aKOH MPOCTOH M CIOKHOM mpomopiuu (ABoranpo),
OTIPEIICISIFONTNN  PUTMUYCCKUN XapakTep CyOCTaHITMH, MPOSIBISIETCSI B HOBOM MeTamopdo3e, KOTOPYIO MBI
HasbIBaeM 3akOoHOM OKTaB (HpromaHm). DTOT 3aKOH OKTaB B JajbHEWIEM ObUT Pa3BHUT B NMEPUOANIYECKYIO CUCTEMY
anemeHToB (Matiep m MeHeneen).

Tak ke KaKk pUTMHYECKHI 3aKOH, OTKPBITHIH ABOTaApO, Aaj MOBOJ K CO3AaHUI0 IPOCTPAHCTBEHHOTO 00pasza
aToMa, TaK U PUTMUYECKAs 3aKOHOMEPHOCTb, BHIPAXKECHHAS B MEPUOAMUYECKON CUCTEME, VKIOHHUIACH B CTOPOHY
MIPOCTPAaHCTBEHHBIX TPEACTABICHHIA, B COOTBETCTBUU C KOTOPBIMA PUTMHUYECKUE KauyeCcTBA BEIIECTB OOBSICHIIOTCS
KOJIMYECTBOM 3JICKTPOHOB, BPAIIAIONIUXCS BOKPYT aTOMHOTO sjpa. [loaTomy mosararoT, 4to AudQepeHIuaimo
MaTepUU MO €€ Pa3IMYHBIM KauecTBaM CIICAYET OOBSICHHUTH KOJIMYSCTBEHHO TaKUM 00Opa3oM, YTO CYIIECTBYET
ATOMHOE TIPasApo, K KOTOPOMY pa3iIMYHBIM 00pa3oM W B Pa3HBIX KOJHYECTBAX IMPHUCOEAHHSIOTCS DICKTPOHBI,
Omaromapsi 4eMy BO3HHKAET NEPHOINIHOCTH KA4eCTB DIIEMEHTOB.

Her HEOOXOIUMOCTH CTaHOBUTHCS B OIIO3UIIMI0 K 3TOM HOBOW THIIOTE3€, €CIIM HAaM HW3BECTHO, Kakas
pCeaILHOCTB CTOMT 3a Heil. ['eTe He Ooposics ¢ BOMHOBOH Teopueli HproTOHa Kak TakoBO#, HO TOJLKO C BEPOM, YTO
TEM CaMBIM HCYepIiaHO cymiecTBO IBeTa. Caep)KrBaHWE MONISIPHOCTEH MPOXOAWT Beerna purMmmuyecku. [lostomy
MOXHO OKHJIaTh, YTO CTJIAKMBAHHUE CBETA U THMBI MOXKET MPOXOJUTh B PUTMUUYECKOM KadeCTBE, KaK BEIPAKEHHUE
3TOTO MOXKET pacCMaTpUBATHCS BOJHOBAsS MpUpoja cBera. Ho Takke Kak TO, YTO OMKCHIBAET aHATOM, HE SIBIISICTCS
YEeIIOBEKOM, TaK W KoJeOaHWs [BeTa SBIAIOTCA JHIIb (QU3NYecKol MaHu(ecTanmueld ero cymecTBa. Takxe
THUIMOTETHYECKHE 00pasbl MPUPOIBI BEMIECTBA, KaK MX W3JIAraloT aTOMHAs M 3JIEKTPOHHAS TEOPHs, HIMEIOT IIEHHOCTh
TOJILKO Kak (hopMa BEIpaXeHUS B (DU3MUECKOM, 32 KOTOPOH MOCTEIIEHHO MOXKHO YBUJAETH CYI[HOCTh BEIIECTBA U
HU3YYUTH €e.

MosxHO 1T 9TO-THOO0 yrKe cKazaTh 00 3TON peanbHOCTH? be3 COMHEHNs, pUTMUYECKast PUPO/Ia BEIIECTBa U
MIPOIIECCHI, HAXOSIINE CBOE BEIPAKCHHUE B XUMUU, OUYEHBb TTOX0XXH Ha PUTMUYECKHE 3aKOHOMEPHOCTU B MY3BIKE.
YyeHue o rapMOHHUH PAaCKPBIBACT TAK:KE PUTMHUUECKOE MOBTOPEHHUE XapaKTEPHBIX CBOMCTB 3BYKa B OIMPEICICHHBIX
HHTEpBalax, MPEeXIe BCEro OkTaBbl. llepuoauueckass cCUCTEMa BJIEMEHTOB - 3TO BBIpAXKEHHE TOW XK€ caMoOH
3aKOHOMEPHOCTH.

CoOOTBETCTBUS XMMHUYECKOTO U MY3BIKaIHHOTO 3aKOHOB MBI BCTpeuaeM Ha kaxaoM mmary. [To ABorampo,
XUMUYECKUE DJIEMEHThl COCNUHAIOTCS IPYr C APYroM B MPOCTOM U clokHOM mnpomopuuu. Eciam ornennoe
BEIIECTBO MBI IIPUMEM 32 OCHOBHYIO CyOCTaHITHIO, TO COJITHAs KHCJIOTa, HampuMep, Aact oTHomrenue 1: 1. B Boxe
H,O mb1 HaxomuMm oTHomieHue 1: 2 (B OTHONICHWH K OTHEHHOMY BeImIecTBY). TakuM o0pa3om, >KU3HEHHOE
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BCIIECTBO MBI OIIPCACIIIEM KaK ABYXBAJICHTHOC BCHICCTBO. Kak YK€ TOBOPHJIOCH, CYHIECTBYIOT BCHICCTBA,
KOTOpPBIC B PA3JIMYHBIX OTHOWICHHUAX BXOJAAT B COCAMHCHUA, HAIIPUMEP, MapraHel], OKUCIIbI KOTOPOIro 06pa3y10T
pdaa 40 MapraHieBOro remnToOKHUCIA. HOCKOJ’ILKy JKU3HCHHOC BCHICCTBO IABYXBAJICHTHO, HpOHOpLIPIOHHBIf/'I pax
OKHCJIOB MOXHO IEPECUUTATDH IJId OTHEHHOT'O BEMICCTBA, KAaK ITIOKa3aHO HHUXKE.

OKMCh MapraHIa MnQO 1o OTHOWEHMIO K OFHEHHOMY
BEUjeCTBY (BOAOPOAY) 1:2

okuch Tpexpaientuoro  Mn,O, -I- 1:3

MapraHua

ABYOK¥Ch Mapratna MnO, -1 1:4

MapraHueBas KHCAOTA MnOJ e 1:6

aHTMAPUT Mapranuesoi Mn,O, - 1:7

KHCAOTDI

Jpyrue BemiecTBa, HaIpUMep KeJe30, MpeanoynTaroT oTHomenus 1: 2 u 1: 3, pocdop 1: 3 u 1: 5; cepa 1: 2,
1: 4 u 1: 6. Bce 3Ty mpomopuuu ABMXKYTCS BHYTPH OKTaBbl BIUIOTH IO OTHOIIEHUA 1: 7. DTH mpomopruu
CYLIECTBYIOT TaK)kK€ B MY3bIKaJbHBIX MHTEpBajax BHYTPHU OKTaBbl: IIpUMa, CEKyH[Ja, TEpLUs, KBapTa, KBHUHTA,
CEeKCTa, cenTuMa. Bo3MoxHO, MBI HaliZieM MpaBHIIbHOE BhIpaXKeHHE, €CITU, HallpuMep, Tt xyuopara xxenesa (Fe Cly)
CKa)KEM: OH 3BYYHMT B MHTEpBaje CEKyHJbI, Toraa kak xjaopup xenesa (Fe Cl;) onpenenum Kak XJI0pO->KeJIe3UCTOE
coeMHEeHHE B pOpMe TEpPLUHUH.

MBI MOXEM CKa3aTbh, YTO XUMHUS - 9TO My3blka B MaTepuu. My3bIKa - 3TO HOPSIOK: OHA YIOPSAOYUBAET B
OTNIpeJeNICHHOM OTHOIICHHWH, TaK KaK OHa JaeT KOH(QWIYpaluuio AyIlaM, BOCIPHHUMAIOIIUM ee. BCskuii
YyBCTBOBAJ, KaK MNpU CIyMIaHUM CHUM(OHHM WIM KakOW-HHOYAb XOpoLIed My3bIKaJbHOH MNbEChl BO3HHUKAET
OLIyIIEHHE BHYTPEHHEIO IOPAIKA; BIUIOTH A0 (HU3HOJIOTHYECKUX MPOIECCOB MOMKHO MPOCIEAUTh, Kak
(dopMupyrolle ¥ YIOPSIOYUBAIONIC JCUCTBYET My3bika. boyiee TOro: ()eHOMEH XJIAJHHEBBIX 3BYKOBBIX (HUTYD
MOKAa3bIBaET, KaK 3BYK YHOPSIOYMBAET caMy MaTepuio. JTOT (eHOMEH, AOBOJBHO YacTO JAEMOHCTPHPYEMBIH,
BBI3BIBACTCS CIEIYIOIIMM OOpa3oM: MeTaIMYecKasl IUIACTHHA IIOKPBIBAeTCS NbUIBLONW Oy3MHBI W 3aTeM
MOCPEJICTBOM CMBIYKa BBI3BIBAIOT 3BydYaHHe. TOria MbUIblla HAYMHAET CKIAABIBATHCS B QUTYphl. Bun ¢uryps
3aBHCHT OT 3BYKa. ECIM 5Ty OpraHu3yIoNIyIo CHITy My3bIKH MBI IPOCIENM 10 CaMOW MaT€pPHH - YTO MPOUCXOIMT,
KOTJja MaTepusi BHyTPEHHE OPraHu3yeTcsi B PUTMHYECKOM COCIUHEHUH U pazbeuHeHun? XumusMm! CoBo XUMUs
pOUCXOoAuT U3 Erumnra u 03Ha4aeT «COKPOBEHHOE)» - XUMHS B CAMOM JIeJIe HE YTO MHOE, KaK CKpPBITasi B MaTCpUH
MY3BIKa.

Ecnu Mb1 00paTuM B30p OT MYy3BIKH K cepe, KOTOpas JIEKHUT Ha CTYIEHb BBILIE, €CIIM MBI B 3B€3IHYIO HOUb
BBIMJIEM Ha CBEXKHH BO3AYX, TO HAC MOXET OXBATUTh 0J1aroroBEHHUE IPU BHUJIE 3TOTO BEIUIECTBEHHOTO MIOPSAKA Ha
3BE3IHOM HeOe, Tie Ha (pOHE TPaHAN03HON OpraHMu3alliK HeTIOABMKHBIX 3BE3 IT0 YYJCCHBIM KPUBBIM HAIMPABISIOT
CBOH MyTh IUTaHeThl. Eciu MBI mpH BUAE 3TOTO 3BE3AHOTO HeOa HCIBITHIBAEM OJaroroBeHHE, TO 3TO TIyOOKO
000CHOBaHHOE, KaXKIOMY YeJIOBEKY CBOMCTBEHHOE UYyBCTBO, KOTOPOE B IPEXKHHE BpEMEHa, KOTJa YeIOBEYECTBO
OIIYIIIAJIO €Il¢ COBCEM MHade, OBLIO erle 0oiee rIyOOKuM.

CeromHss MBI MOXKEM pAacCUMTHIBATh 3BE3Abl M HMX OpPOWMTH, MBI MOXEM Ha JECSITKH H COTHH JIET
MpeICKa3bIBaTh, KOTAA U A€ 3BE3/bl CTAHYT B ONIIO3UIMIO WIHM KOHBIOHKIHIO. J[peBHUE 3TOr0 HE yMeIH. 3aTO OHU
HUMENU 4yBCTBO 3BE3JHOIO IOpPsIKa, KOTOPHIN eme IlnaToH BeIpasui cioBaMu «My3blKa chep» MM «rapMOHUS
C(1)ep». CCI‘OIIHH MBI MBICJIUM a6CTpaKTHO, CBA3BIBACM C OTUMM CJIOBAMU APYTHUEC MMOHATUA U OXOTHO CKIIOHACMCA K
TOMY, YTOOBI ¥ 3Ty TapMOHHIO chep paccMaTpuBaTh Kak CyObEKTHBHOE BBIPAXKEHUE XYA0KECTBEHHOTO OLIYIICHUS
[Inatona. Ho rimyGokoe mccienoBaHue MOKa3bIBA€T, YTO MPEKHUM KyJIbTYPHBIM 3II0XaM €Ile ObUIO MpHCYILE
JIPyTO€ COCTOSHHUE, B KOTOPOM JI€UCTBUTEIBHO SICHOCHBIIIAHUE MPEACTABIAIO 3BE3AHBIM MOPSIOK B BUIE
MY3BIKQIBHOTO NepekuBaHus. He ToBops yxe 0 TOM, 4TO 3Be3JHOE HEOO BBIYCKAHMBAECT CBOIO OPraHHU3YIOIYIO
CHJIy BO BCEM 3EMHOM M YEJIOBEUECKOM, — JKpeueckas MyIpocTs B Xaiaee, Basuinone m Erunrte yepmana
yKa3zaHHs U1 TOCYAapPCTBEHHOTO MOPSIIKA WIIM COLMAIbHOM CTPYKTYpPHl U MHOTO€ APYro€ M3 W3y4YeHHs MOpsIKa
Ha 3BE3IHOM HeOe, — HEMOCPEICTBEHHO BHIHO, YTO B OCHOBE BPEMEHHOTO PUTMa Ha 3emile JieKaT 3BE3THBIC
put™bl. OHU ONPEAETSIOT NOCIEA0BATEIbHOCTH BPEMEH: MUHYTHI, Yachl, MECSLbI, TOBI; SIOXH U BO3PACT MHUPA.
OneMEeHThl BPEMEHH WIPAIOT OOJIBITYI0 POJIh B MY3BIKE. 37eCh CHOBA
ACTPOHOMHUYECKHUE 3aKOHOMCPHOCTHU CpOACTBCHHBIL MY3bIKaJIbHBIM
3aKOHOMEPHOCTSIM. MIHTepBalbl M TAPMOHHS B MY3BIKE MOT'YT MO3HABATHCA
KaK BBIPaXCHHE KOCMHYECKHMX PUTMOB. OTHOIIEHHE CEMH IJIaHETapHBIX
chep K HENOABIIKHON 3Be3mHOW cdepe, 0OCOOCHHO K ABEHAALATHPHUYHO
paszaeneHHOMY 30/MaKy, OTKPHIBAET PUTMUYECKUH 3aKOH, OTPaKaIOIUHCS
B CEMU MHTEPBaJax U ABEHAALATH NOJTYTOHAX OKTABBI.

CerozHs He IPUHATO FOBOPUTH O CEMU IIAHETAPHBIX, OKPY’KAOIINX
3emmio cepax. C ogHOM cTOpOHBI, JIyHYy MPUYUCIAIOT K TJIaHETaM, paBHO
kak ConHIIe paccMaTprBaeTca Kak HEMOJBIKHAS 3Be3la, a He mianera. C
JIpyTON CTOPOHBI, €CJIK MBI B COOTBETCTBUHU C T€OLIEHTPUUECKON CUCTEMOM
IItonemest Oymem paccmatpuBath Jlyny, Benepy, Mepkypuii, ComHire,
Mapc, IOnmrep u CarypH Kak IUIaHETBI, TOrJAa, IO COBPEMEHHBIM ,

T OpPGHTM NAGHET B COOTRETCTANM ¢ TEAMOUEHTPIMECKOR CHOTEMDR
T OPGHTH MAGHET E COOTRETCTEHM ¢ TCOUEHTPHNECKDT TEMORA

28

En"?‘ THYHOC HI0OPAECHHE TEANOUEHTPHIECKOR W TEOUEHTPHICCKOH CHCTE-
B Cibepuseckn ofie MOKMO COBMCCTHTD.



MIpeNICTaBICHUAM, HE OyJeT XBaTaTh Y paHa, HenTyHa u HEKOTOPBIX TUIAHETOUIOB.

Ho ecnu MbI momoiaeM ¢ TOYKHU 3PEHHS] YUCTOTO CO3EpLAHUS, KaK MBI €r0 MOXEM HMETh, HaXOIACh Ha
3emme - 0e3 aOcTparupoBaHHUs, TOTrIa MBI He CMoXxeM orpunars, 4ro Jlyna m ConHIe, Aaxe YHCTO
MIPOCTPAaHCTBEHHO, UMEIOT CBOU Cephl BIMSHHUS BOKPYT 3€MJIH, Kak U Bce Apyrue mianeTsl. C Ipyroid CTOpOHHI,
€CTh aCTPOHOMHYECKHUE MPEIMOCHUIKA IS TPEANOJIOKECHHS, 9YTO YpaH M HenTyH mpucOoenWHUIUCH K Hamiei
IJIAHETHOW CHCTEME CPAaBHUTEIBHO HETABHO.

Paccmotpenne mmaHeTHBIX cep, OKPYKAIOMINX 3eMITI0, - €CIH CMOTPETh C Hee, — TO3BOJSAET MOIYUIHUThH
CO3BYYHOC BPEMCHH MOHUMAaHHUE T'COIICHTPUUECKON cucTeMbl [ITonemes. [louTtn HEempeomoanMoe MpOTUBOpEUNe
MEXIY T'COLICHTPUUYECKON U TeNUOICHTPUUYECKON MHUPOBBLIMU CHCTEMaMH HCUYE€3aeT MPHU PACCMOTPEHUU C TOUKHU
3peHus chep.

Kpome Toro, Takke m 3HAUMMOCTH cHCTeMbl KomepHmka yxe Oonbpllie He SBISETCS HEMOKOJIeOMMON.
Amnrnmuiickuii actpoHoM J[XKOHC CMOT yCTaHOBUTh, YTO IUIAHETHAs CHUCTEMa, MOJOOHAs HaIlel, YHUKanbHa. B
[IeJIOM MHpe HeT JAPYyroi IulaHeTHOW cucTeMbl. ECTh 3Be3Abl-OJM3HENB, HO HET IUIAHETHOHW CHCTEMBI.
YHUKaNbHOCTh Hallle COJTHEYHOM CHCTEMBI MPUBEIA HAYUYHBIH MUP K OTKa3y OT TEOPHUH 3aTEPSHHOW B MUPOBOM
MIPOCTPAHCTBE MBUTMHKY M 3aMEHE €€ NIPYTOoi, T/ie Hallel TuiaHeTe 3eMiie mpuaaeTcs Ooblee 3HAaYCHUE. 3eMIIS -
S9TO HE NBUIMHKA, paBHO3HAYHAs JPYTUM MHUPOBBIM TBUIMHKAM B IPOCTPAHCTBE, Ha KOTOPOH UEIOBEK
MIPEICTABIISET COOOM eIlle MEHBIITYI0, COBEPIICHHO HE NMEIOIIYI0 3HAYCHUS MTBLUTHHKY.

[To-BumumMoMy, B  OINpPEICICHHOM  OTHOIICHWHM BEPHBI 00€ CHCTEMbI, TEOICHTPUYECKAs M
renuorieHTpuyeckas. HoBble Bo33peHuss o nBwkeHnu COJHIIA 1O JISMHHCKATe OIMPABIBIBAIOT 00€ CHUCTEMBI.
[ToaToMy MBI C TIPaBOM MOKEM TOBOPHUTH O 3eMJIe U OKPY KAIOIINX €€ CEMHU TUTaHETHBIX cepax.

3BE3MHBIN MOPSIOK, My3bIKa H XUMHUS — 3TO ()OPMBI BRIPAXKEHUS OJTHON M TOU K€ OpraHU3yIONIeH MUPOBO
cwibl. Korga acTpoHOMHUST MUHYBIIIUX CTOJICTUH MpeBpaTHiIa 3BE3IHBIM KOCMOC B MAaTEMATHUYCCKH HCYUCIMMEBIN
MEXaHW3M, 3TO OBUIO Tak K€ HEBEpHO, KaK CBEJIEHHE I[BETOBHIX ()EHOMEHOB K JJIMHE BOJHBI WU CYyIIECTBa
YelloBeKa K aHATOMHYECKH ONHChIBaeMOMY (H3MYEcKOMy Teiry. BwIcmmii MUPOBOM MOPSIOK MPOHHU3BIBAET
BcenenHyro ©  CTyNEHYaTO HHUCXOAMT O  (PU3UYECKOTO
MPOSIBJICHUSI 3€MHBIX CYOCTaHIIUH, XapakTep KOTOPBIX HOCHT
OTIIEYATOK 3BE3JHOTO KOCMOCA.

B 37Ol cBA3M MOXHO 3a7aTh BONPOC: Kak BooOIIe
MIPOUCXOJNT, UTO CyIllee BCTYMAET B MaTepUaIbHOE MpOsiBICHUE?
bruio nmaxke ommcaHo, Kak, HampuMep, >KU3HEHHOE BEILLECTBO
NPUBOAMUT HJIECK0 PACTEHUS] K 3EMHOMY IPOSBICHUIO, U Kak
yriaepoa naer emy ¢opmy. Ho Tak ke Kak pacTeHHE - 3TO I[?‘L;“n.” \ _
MPHIIE/UNAs K OTKPOBEHMIO MIEA, TAK 1 KAKIOE BELIECTRO - DTO  eipes shpmsomt g i, 194 STt iy sonon
(huKCMpoBaHHOE SABJICHUE TpOIlecca, KOCMUYECKH cymero. Cyree
JKUBET B 3BE3JHBIX MUPAX, HO CJICABI €r0 Mbl HAXOUM B IJIOTHOM, (PMKCHPOBAHHOM, MEPTBOM BEIIIECTBE.

Ecnu Mbl cripocuM 0 TpUYMHAX YIUIOTHEHUS W (PUKCAIMHM, TO MBI JIOJDKHBI OOpaTUTh BHUMAaHHE Ha
aneKkTpudecTBo. JlaBaiiTe M3ydnM IutaMsi CBEYM W TPOCIEANM YyOBbUTh CyOCTaHIIMU ropsmieil cBeun. BHawarne
TBEPIBIA BOCK MEPEXOANUT B MACISHUCTYIO JKUIKOCTD, IIOCIETHSS BIUTHIBaeTCA (PUTHIIEM U MIPEBpaIIaeTcs B ras.
I'a3 npu cropanuu Jaet cBeT U TeIuio. B ruiaMeHu cBevr MOKHO BUAETH 00pa3 JeMaTepualiu3alium, MPexX ok IcHU
cyOctannuu. Ho ecrmu B miamsi cBedn ¢ IByX CTOPOH MBI BBEJEM JIBa KOHIIA ITPOBOJAA, COCIMHEHHBIE C OJHUM H
TeM K€ NCTOYHUKOM MUTAHU, TaK YTOOBI OT OJHOTO J0 APYTOT0 KOHIA MPOXOANI IIOTOK 3JIEKTPUIECKUX HUCKP, TO
BeCh mpoIiecc nepeBepHercs. [lmaMs BeIBEpHETCS HaW3HAHKY, IMIPOU3BOJICTBO CBETA M TEIUIA MPEKPATHUTCS MOYTH
MOJIHOCTHIO, M MEXJIy 00CUMHU MPOBOJIOKAMHU HAPACTET YCPHBIN YTOJBHBIA CKENET. DTO MOXKET CIIy)KUTh 00pa3oM
MaTepUaNIu3aluu.

DIEeKTPUYECTBO BE3JC W BCIOAY HUIPAeT POJIb CTYIAIOIMICT0 W MaTEPHATU3YIOMIEro areHra. 1oT, KTO
AKCIUTYaTHUPOBANl 3JCKTPUYCCKUE MAIMHBI WM WHIYKTOPBI, 3HAET CBOCOOPA3HBIN 3amax, MOSBISIFOIIUNACS IMPU
MpoOeTaHuM AIEKTPUIECKUX HCKp. HekoTopbie TOBOPAT, YTO ATOT 3amax HarmoMuHaeT 3amnax (ocdopa Ui cepsl,
HO 3TO 3a0myxnaeHue. [IpunmceiBaHre 3TOTO 3amaxa cepe OCHOBAHO Ha MPEACTaBICHHH O CEepHBIX crnndkax. Ho
takke U (Gochopy Helmb3s mpurucarh 3Toro 3amaxa. [Ipocto ¢ GochopoM MPOMCXOTUT TO KE CaMOe, UTO U C
ANEeKTpUIecKol uckpoit. O0a CTymAIOT KU3HEHHOE BEIIECTBO BO3AyXa B 030H, 00JaalONINil ATHM XapaKTEePHBIM
3anaxom:

30, ————> 20,
3 06bema JKU3HEHHOTO BeljecTBa ————>=> 206beMa 030HA.

Utak, smexkTpudecTBO ymiaoTHseT. Toraa Kak CBET H3IydYaeT, HJICKTPUUECTBO O0JIafaeT YIUIOTHSIOEH u
MaTepuaiausyromel cunoil. Ero MoxHO paccMaTpuBaTh Kak IPOTHUBOIIOJIOXHOCTb CBETa, KaK AaHTHUCBET,
cBOHCTBeHHBIH 3emie. OTClofa MOHATHO, YTO cymiecTBa W 00pa3bl, KOTOPHIMH HamonHeHa BcenenHas,
MOCPEICTBOM BJIEKTPUYECTBA CIYIIAIOTCS B 3MHBIC OOJIHKH.

[Iponecc cropanus cBeuyr MOKa3bIBAET, KaK AeMaTEpHAIN3aLUs] U MaTEPUAIN3aLUs IPOXOIAT Yepe3 CTyIIeHb
teria. Panee ObUTO ONHMCaHO, KaK OTHEHHOE BEIIECTBO HANOJ00Me MaHTUH 00epThIBaeT Hally atMocdepy u Kak Ha
BOJIHAaX 3TOTO OTHEHHOI'O BEIECTBA yCTAHABIMBAETCA PUTM MEXAY CYLIECTBOM U ABiIeHHEM. CTylIeHHOE TEIUIO
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JIEXKUT B OCHOBE BCEX MPUPOIHBIX ABIeHUH. Ho uTO OBIIO OBI, €ciii OB B OCHOBE CYIIECTBA MaTEPHH JISKAIO OB
TOJNILKO CrylieHHOe Termio? OHa B KakIblii MOMEHT WCIHBITHIBAJIAa Obl TPEXOXJICHWE, OHA HE MOrJia Obl
CyliecTBOBaTh Ha 3emite. JIJis ee CyIecTBOBaHHS HEOOXOIUMO IEHCTBUE SJEKTPUUYCCTBA.

O0pa3bl, KOTOPBIC B 3TOM OTHOIICHUM MpeJIaraeT HaM aTOMHas (H3MKa, YPE3BbIYAHO MHTEPECHBI. Tak,
MBI UMEEM aTOMHBIE A7pa, B KOTOPBIX MPHU OMpeIeNeHHBIX YCIOBHUAX Pa3BUBAETCS TEIUI0. DTH SApa OKPYKEHbI
BEHIIOM BpaIAIONIMXCs AIEKTPOHOB. Kakas ke peanbHOCTh CTOMT 3a 3TUM o0pa3zom? CKOBaHHAasl MOCPEICTBOM
AJIEKTPUYECTBA, CTYIICHHAs TEIJIOTA, WJIM WHBIMH CIOBaMH: MOCPEICTBOM JJICKTPUYECTBA CKOBAHHOE BIIHMSHUEC
3BE3I.

B 3aToM cMEICTie MBI JICHCTBUTEIBHO MOXEM FOBOPUTH O MaTepPUH KaK O MUChbMeHaX BceneHHON. DTo MOKHO
HCTIBITATh Pa3IMIHBIM 00Pa30M, €CITH MBI JOCTATOYHO 3pEIbl IS TOTO, YTOOBI BUJACTh (U3HOTHOMUIO TIPUPOJIBL.

XII. 3BE3/IHBII ITOPSIOK 1 3EMHBIE CYBCTAHLIMU

UccnenoBanus, onrcaHHbIE B TPEThEH IIaBe ATONH KHUTH, YKa3bIBAIOT HA TO, YTO HAOIIOIAETCS 3aBHCHUMOCTD
OpraHUYECKOW JKHU3HM BIUTOTH IO oOpa3oBaHus cyOcranmuii ot ComnHia, JIyHBI M WX OTHOIICHHH K 3BE3THOMY
H66y TO, 4TO IIpun O6pa3OBaHI/II/I BCIIECTB B XXHMBBIX CYLICCTBax, TO €CTh B PACTCHHUAX, )KUBOTHBIX U B YCJIOBCKC,
OTIPEICISIIONTIME  SIBJISIFOTCSI BHE3EMHBIC BIMSHUS, 3HA€T KaXKIbIM 4eloBeK. B Xoae cMeHBl BpeMeH rojia 3TO
MOXXHO HaOIoJaTh siCHee Bcero. Ho 3To Bcero Wb WHAMBUAYAIBHBIA CIIy4ail MHOXECTBa BO3MOXKHOCTEH,
CO3JaBa€MbIX 3€MHBIMH YCJIIOBUAMU ObITHSA 6naro,uap;1 TOMY, 4YTO 36MJI$I, ABUTadACh B MHUPOBOM IPOCTPAHCTBE
MEXy APYTMMHU HEOCCHBIMH TEJaMH, BCTYNAeT C HUMH B Pa3IMYHbIE OTHOIICHUS. 3/1eCh BCTYNAaeT B JCUCTBUC
BeCh Kpyr 00Opa3yroIIuXcs W CHOBa MPeXOomamux cyOcraHiuii. To, 4TO 3TO BO3HHKHOBEHHE W TIPEXOXKIECHUE
KacaeTcsl Tak’Ke MHHEPAbHOW CyOCTaHIINH, IO CHX TIOp ellle He MCCIIE0BAaHO MPaBHIBLHBIM 00pa3oM, ITOCKOIBKY
B3TJIS1]] HAYKHU OBUT CKOBAaH 3aKOHOM COXPaHCHUS BEIIECTB.

C OMOIIBIO €I1e OJTHOTO OMBITA aBTOP MOMBITAJICS ITOKa3aTh BO3MOXKHOCTh MIPOCIEIUTh OTHOIICHUS BILIOTh
JI0 MEITbYaiIIIX moApoOHOCTEH.

XUMUYECKHI aHAJIM3 CEMEHH KIIOMIOBHMKA IOKAa3bIBACT COJCpXKaHME B HEM Kamus, ¢ocdopa, U3BECTH,
MarHusi, Cepbl ¥ KPeMHHUEBBIX KUcoT. [Ipu 3TOM nomydaercs:

24 mr ocOpHON KHCAOTE  Ha KAIKABTH rpamm ceMaH
18 mr xaans DB d_ b % »

7 Mr uasectu EEEEEE RS
6 Mr marnug B b

6 mr CEPHOM KMCAOThE EREEESE
1 mMr kpemuneroi kicA0Ts R EEE

OTH aHaNIM3bl MOBTOPSIIMCH KaX/ble ABE HENEIH, M €CIIM CEMEHA XPaHWINCh B XOPOIIO 3aKPBITOM CTaKaHe,
YHCIIa OCTaBAINACH TIOCTOSTHHBIMU.

Takue e ceMeHa B dYallkax M3 TOPHOTO XpyCTass, 3allUIIEHHBIE OT MBUIM CTEKJISHHBIM CTaKaHOM,
MPOPAIINBAINCH B JBaKABI TUCTUIIIMPOBaHHOH Boae. Yepes 14 nHeit oHM ObLIH BBICOTOMH 4-5 CM.

B sToT MOMeHT pocT uX OBUI IpepBaH, BCE COACPKUMOE YalleK BBICYLICHO, COXOKEHO M IOJIBEPIHYTO
aHanu3y. IlockoilbKy HHMKAaKMX MHUHEPAJIbHBIX COCTaBJIAIOLIMX HE OBLIO
n00aBIeHO K MPOPOCIIMM CEMEHaM, ¥ OHU He MOTJIH TaKkKe MCYE3HYTh U3 :f’w —
MPOPALIMBAEMBIX CEMSH, - €CIM 3aKOH COXpPaHEHHsS MaTepuH BEPEH, -
CJIEOBANIO OXKHMJATh, YTO aHAIM3 AACT T€ )K€ YHMCIA, KaK U MPeIblIyIuil
aHanmu3 ceMmsH. Ho oartoro He cuyumnock. Ha puc. 12 mokasassl
XapakTepUCTUKU cyOcTaHmuu s gochopa W Kalmusl, NOJTYUCHHBIE 3a
nepuon 6 MecsLes.

W3 3TuX XapaKTEepHUCTHK BUIHO, YTO cojepkaHue dochopa n Kamus
yObIBaeT 1 mpHuOaBiseTCS B ONpeAciICHHbIE HHTEPBAJIbl BPEMEHH, TO €CTh
MIPOMCXOJUT CTAHOBJIICHHE 3TUX CYOCTaHLMI U3 HeMaTepuanbHOW (GOpPMEI
OBITHSI W TIPEeXOKACHHE UX C MaTepHaIbHOH CTymeHH Obitns B K0
HEMaTepUANbHYI0, 3TO TIPOUCXOIUT B pUTME CMEHBI TYHHBIX (a3. Ho Jlyna
- 3TO HE TOJBKO CIIyTHHK 3€MJIH, OHA - OTpaxkeHHe Bcero Kocmoca, npexae H
Bcero ConHIA U ero aKTUBHOCTH IIPU MPOXOXKACHUN UM 30/11aKa. "4 Hiows Hions  Asrycr Cenrabpn Oxas6peliontpn Aeka6ps

Ha o0eux mnpeacTaBIeHHBIX KPUBBIX B OJHOM MECT€ BO3HUKACT 1939
NpepbIBaHUE PUTMUYECKOTO IUKJIA BCIEACTBHE TOTO, YTO OOBIYHO I —

BBI3BIBAIOIIAsl TpupaimieHue cyOcranmmm mnonHas JlyHa meHcTByer -

- Kontpoashbie nasmepenma (cesena)
— Coacpaanne P.O, 8 11 ceman (kpecc)

HPOTUBOIOJIOKHEIM 00pa30M, a BBI3HIBAIOIIAS MPEXOKICHHE CyOCTAHIUM T Comeeaune KO'n 17 cens (kpecc)

HoBas Jlyna BBI3Bana mnpupainenue cyocranmuu. Jlus ¢ochopa 510

HpOM30LLIO B aBrycTe, .JIs Kalus, PUTM KOTOPOrO IIPOTEKAaeT B

nporuBodasze, B ceHTAOpe. [lo-BHAMMOMY, JUIS KaKIOH CyOCTAHIIMM P12 Pacmmeioc sosumionue o Sochops 1ot
MO>XHO Ha3BaThb BpeMH, Koraga HOBOHyHI/Ie OKa3bIBA€CT TAKOC K€ I[eﬁCTBI/Ie,

KaKoe OOBIYHO OKAa3bIBAET MONHOJIYHHE, M HAOOOPOT. DTOT BPEMEHHOM IYHKT MOYXHO OXapaKTepH30BaTh
nonoxenreM CONHIA B Pa3IMYHBIX 3HAKAX 30MaKa, KOTOPOE U3MEHAETCS KaXIbId Mecll.
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Tem caMbIM He CKa3aHO, YTO TaKUM OOpa30M MOTJIH OBITh IKCIEPHUMEHTAIBEHO YCTAaHOBIICHBI BCE CBSI3U
3eMHEIX BEIIECTB CO 3HAKaMu 30auaKa. ITH HCCIEIOBaHUS HAXOIATCS elle B caMoM Hadane. Ho JOKHO OBITh
yKa3aHO Ha BO3MOKHOCTH, JIeXKallie B TaKOM HampaBlIeHWH uccienoBaHui. [IpeaBaputensHoe cooliieHue oo
OTIETBHBIX PE3yJIbTaTaX 3TUX DKCIEPUMEHTAILHBIX Pa0OT MPEIyCMOTPEHO CIENaTh B 0003PUMOM OYIyIIIEeM.

st ycTpaHeHUsT TOCTOACTBYIOIICH CETOAHS HESCHOCTH TIOHATHM «3HAKU 30/IMaKa» U «30HaKaJbHBIC
0o0pa3bl» MPEeIBAPUTEIHLHO JOKHBI OBITh JaHBI HEKOTOPBIC pa3bsCHEHHWS. B Havane HAIIEro JIETOCYMCICHUS B
Hagayie BecHBI ComHile Bcxommiao 21 mapra B co3pe3gun OBHA. DTy TOUYKY BOCXOJa Ha TOPHU30HTE HA3bIBAIOT
BECEHHEW TOYKOH (TOUKOI BECEHHEr0 PaBHOACHCTBUS). YKe NP 00CyKIeHUH a30Ta ObIIO CKa3aHo, YTO 3Ta TOYKa
00XO0INT Bech 30MaK 3a OJMH IUIATOHOB Tof (25 920 colHeuHBIX JeT). B Xo/me 3Toro ABMKEHHUs CErOHs, TO €CTh
ciycts 2 000 net, oHa mepeMecTriach B co3Be3aue Peid. Bocxon ConHila B Havane BECHBI POUCXOTUT CETOMTHS
yxe He B OBHe, HO B co3Be3aun Pri0. HecMoTpst Ha 3TO, aCTPOHOMUS CBS3BIBACT ATy BECEHHIOIO TOUKY C HAYAIOM
3Haka OBHa. [la, Jaxke yCTaHOBIEHO, YTO TOYKA Havajla BECHBI HABCET/a 3aKPEILIAeTCA B Havale 301UaKaIbHOTO
3raka OBHa. Ho Tem cambIM amist Takoro crioco0a pacCMOTpPEHHs TOYKa Hadaia BECHBI MPECTABISET HE YTO MHOE,
KaK HadyaJlo KOOpAWHATHOW crucTeMbl. Ha 3Toit ocHOBe Oasmpyromiascs MaTeMaTHdecKas ABEHAAINATHPUIHOCTD,
JUTSL KOTOPO# TpaJuiius COXpaHHUsIa Ha3BaHUE «30MaKaIbHBIX 00pPa30By, TEEePh HA3bIBACTCS «3HAKaMHU 30/1MaKay.
OTtcrofla BUIHO, YTO 3HAKM 30/lMaKa, B OTHOLICHUU ICHCTBUTEIBHBIX CYIIUX 30UAKaJbHBIX CO3BE3JAUIl, yKe
CIOBUHYJIUCH HA IEJI0€ CO3BE3IME U MPOJOJIKAIOT CABUTATHCS JabIIIE.

Kpome Toro, ciemyeT 3aMeTHTh, YTO CO3BE3AUs 30MaKa MPOCTPAHCTBEHHO OYCHb Pa3INYaIOTCS 10 00beMy
U HU B KOEM cliydyae He BMeIalTca B 12 paBHbBIX yacTedl. W ecnu B mocienyromeM U3I0KEHUH C JBEHAIIATHIO
30[IMaKaIbHBIMH CO3BE3[IUSIMU COOTHOCSITCSI JIBEHAIIATh MECSIEB, TO JTO SBISETCS IUIIb BECh TIPYyOBIM
MIPUOTKECHUEM.

Panee OblnO mIpeicTaBle€HO, Kak B Kpaxmaje MEpeluleTeHbl APYr C  Muposas Mutposoit
JIPYTOM MHUPOBBIE CUJIBL. wune N ¥ oromk

MupoBoif OroHb, MHUPOBas >KH3Hb W MHPOBBIC O00pa3yIOIIHUE CHITBI
CIUICTEHBI B CyOCTaHIMM Kpaxmaya. TOJIbKO TMpH pa3pylICHWH Kpaxmala
MOI00HO TpyIHaM BBIMAJAIOT TPH BEIECTBA: OTHEHHOE BEIIECTBO, XKU3HEHHOE
BEIIECTBO M 3€MHOE BEIIECTBO, B (PM3NKO-XUMHUYECKHX CBOHCTBaX KOTOPBIX
MbI MOXEM IOIBITAThCS HAUTHU CJIeIbl KX MUPOBOM POJIUHBI.

Takum ke 00pa3oM OEJIOK MBI MOKEM pPacCMaTpPHUBATh KaK CIUICTEHHE
YEThIPEX MUPOBBIX HAIIPABICHUH.

Kyna yka3siBatoT 3TH MUpOBEIC HampaBicHu? [ 1e KOHKPETHO HAXOAUTCS MUPOBask POJUHA 3THX BEIICCTB,
MIPEACTABIISIONINXCS HaM JIEMEHTaMH BCEH OPraHuYIeCcKOi MpUpoIbI? Miposoe asioxenie

Ecau MbI mpocnenuM mpupoay OTHEHHOTO BEIIECTBAa HAa MPOTSHKEHUU v
BCEr0 ToJia, TO OKAXKETCS, YTO MaKCHMaJIbHAS aKTHBHOCTH DTOTO BEIICCTBA B
00J1aCTH KMBOTO TPUXOJUTCS HA KOHEIl jeTa. B 3TO camoe jkapkoe Bpemsi — Muposas snaii> = MKEOROR OTOKY
roja pacrteHusi 0ojee BCEro M3IydyaroT, HAUMHACTCS CO3PEBaHUE CEMSH, U B
HUX 00pa3yroTcst Macia, Kak CTYIICHHbBII KOCMUYECKHIA OTOHb.

ConHIle B KOHIIE JIeTa, B aBryCTe, MPOXOMUT 4epe3 co3Beznme JIbBa.
JleB Bceraa ObLT 0OpA3IOM IJIAMEHHOTO MYKECTBa, OTHCHHOTO HACTPOS JAYIIIH.

B npeBHeM BOCTOYHOM OOpa3HOM MPEACTABICHWUH ASTOT XapaKTep JbBa OBLI MOTYEPKHYT JIydalleircs
TPHBOM, KOTOpas Kak 30iioTas aypa wid Jiyau CoJHIIa OKpyXajia ero rojoBy. BooOmie Hy»XHO y4ecThb, UTO
MPEACTABICHUS O 30[UAKATBHBIX CO3BE3JMSIX, KAKUMHU MBI HAaXOJUM HX B CTapblX KaJeHAApSX, SBISIOTCS
HETOYHOU Tiepeiaueii ApeBHEH CKPBITOH B 00pa3ax MyIpocTH. DTu 00pa3bl, KOTOPbIE PUCOBANl aHTHYHBINA KpEIl,
u3Naras CBoe 3HaHWE O 30/Make, HUKOTJa He ObUIM NMPOW3BOJBHBIMHU. J[peBHHE TpencTaBiIeHHs CHJ 30]HaKa
MOTYT CTaTh TOHATHBIMH, TOJIBKO €CIIM 1O BO3MOXXHOCTH JaJbIlle OTOWTH OT WX TPUBHAIU3AIMH. 37ECh
M300pakauch He (U3NYECKUE )KUBOTHBIC. VX ckopee ciemyeT paccMaTpuBaTh Kak 00pasbl, B XyI0KECTBCHHON U
OJTHOBPpEMEHHO Cyllei ¢(opMe TMpeACTaBIsIBIIME TPOIECCH W 00pa3 xaelicTBusi. Panee 3T 00pasbl ObLIH
MepeKUBaHUSAMM.

Ilo nBeHaguaTH CTYNEHSIM MPOXOIUT AecTBUE BeceneHHON U ABEHAIUIaTUPUYHO JPEBHUE XapaKTEPU30BAIN
HeOECHbIE CHIIBI. XOTSI C TOTO BPEMEHH U TIOTEPSHBI CIIOCOOHOCTH, HA OCHOBE KOTOPHIX ObLTH C(HOPMUPOBAHBI STH
00pa3pl, HO, €CIM TOMONTH K HUM 0€3 TPEIB3SATOCTH, WX BHYTPEHHIOI HCTUHHOCTH MOJKHO BOCCTAHOBHUTH
IIOCPENICTBOM XY0’KECTBEHHOTO UYThS.

B stom cwmbiciae JleB - 310 00pa3 s CTPYSINUXCS W3 ATOTO HANpaBJICHUS, POJCTBEHHBIX OTHIO CHII,
KOTOpBIE Ha BCEX IUIOCKOCTSX SIBIGHUH — JIyXOBHO-AYIIEBHON, OMOJOTHYECKONH M MUHEPaTbHON -TIPOU3BOJISAT
pOACTBeHHOE OTHIO. M, HakoHeIl, OHM IEHCTBYIOT Ha 3eMjie Ha OTHEHHOE BEIIECTBO M BBI3BIBAIOT €T0 K
AKTUBHOCTU. B 00pa3oBaHMM 3TOr0 OTHEHHOT'O BEIIECTBA BECh 3TOT MOIIHBIA MPOIECC MPUXOTUT K IOKORO.
Hanomuuwm cnosa: «Matepust - 310 KoHell mytu boray.

C nmpyroit CTOPOHEI, )KH3HEHHOE BEIIESCTBO JOCTUTACT MAKCUMyMa CBOETO JCHCTBHS B IPUPOJIE TOTIA, KOTIa
IJIOIOTBOPHAS BOJA TAIONIMX CHETOB M BECCHHUX JOXKICH MPOIUTHIBACT 3€MIIIO, KOT/IA B KOPHSX M CTBOJIAX
JICPEBbEB OXKUBJISIOTCS COKYA U HAYMHAETCS POCT MOOETOB.

31

Dopamupoannue Mipa

Muposuie dopme



DTo BpeMs Hadaja BECHBI, Korma B KoHIe (eBpans ColHIIE TPOXOAWUT depe3 co3pe3aue Bomomnes. DTor
o0Opa3 Bopones sBiseTcs HE 4YeM HHBIM Kak CHMBOJIOM IUIOAOPOJVs, B JPEBHUX MPEACTABICHUAX OH
HCTIONIB30BANICS KaK BBIPAXKEHUE IS OTLIOJOTBOPEHUS M OJIArOCIOBEHUS 3eMITH. 3/1eCh Ha 3EMIIIO JIBFOTCS TTOTOKU
OKUBJISIIOIIEH BOIBI W TPU3BIBAIOT BCE K 3€MHOMY IPOSBICHHUIO, K XHBOMY (OPMHPOBAHHIO. JTO IPOIIECC,
NOJSIPHBI  ONHMCAaHHOMY Iepe] 3THM OrHeHHoMy Impoueccy JIpBa. IloaToMy OH HpPOMCXOAUT B TOJSPHO
MIPOTUBOIIONIOKHOE Bpems roja. Korjma neiicTByeT KU3HEHHOE BEIIECTBO, HAYMHACTCS BTSITMBAHUC KU3HU 10
OTIIOJTOTBOPSIIOIIMM TYTSM BOABI B (HU3MUecKyro (opMy, TOrJa Kak B KOHIIE JIeTa, B aBIYCTE, MPOUCXOIUT
OCBOOOXICHHE CYIIECTBA OT (POPMBI MOCPEIACTBOM TOHKOTO OFHEHHOTO Mpolecca. Tak MPOTUBOCTOAT APYT APYTY
00a pUpOAHBIX Mpoliecca, kak JleB mpotuBocTouT Bomoneto B 3o1uake.

Bo3zpaxkenue, koTopoe HaBepHSKa CAENAST KaXKbIl, COCTOUT B TOM, YTO B TPOIHKaX, Ha I0KHOH moxychepe
3eMsI ¥ Ha TIONIOCaX Pa3NWYHbIE CTATUM JKU3HU PACTEHHS MPHUXOIATCS Ha COBCeM Ipyroe Bpems. s aroro
HYKHO MOJyMaTh O CICAYIOIICM:

Tak Ha3pIBaeMoOe KJacCHYECKOe MPOTEKaHHE BPEMEH Tofla CIIPaBEIJIMBO TOJBKO IJII YMEPEHHOW 30HBI, TO
€CTh NS KyJNbTypHBIX oOmacteii. M1 3T0 HOpMaiibHOE NPOTEKaHHWE OCHOBAHO Ha TOM, YTO 3€MHBIE CHIIBI H
BHC3CMHBLIC H3ITYUYCHHUSA B OIPCACIICHHOM OTHOUICHHUU COXPAHAKT pPAaBHOBECHUE, TaK YTO B 3TOU rapMOHUHA
(beHOMEHBI TIepeMEHHBIX OTHomeHud Mexay 3emieir u Comarem (ConHIEM Kak MPEACTABUTEIIEM BCETO
HE3eMHOT0) BBIPAXKAIOTCS YUCTO KaK pUTM. EcITi 3eMHBIE CHITBI BBIIBUTAIOTCS HA MEPEIHUN IUIaH WK BCS KHU3Hb
OKa3bIBaeTCsl MPEOJOJICHHONW MOCPEICTBOM KOCMHYECKOTO H3JIYYCHHs, KaK 3TO IMPOUCXOJWT Ha TIONICe U
9KBATOpE, TOTJAa UMEIOT MECTO HMCKIIOYUTEIbHbIC (PEHOMEHBI, KOTOPhIC B CBOCH OJHOCTOPOHHOCTH OTKPBLIBAIOT
IpyTHe B3aUMOCBSI3H.

I'ere B cBOeM ydeHHH O I[BETE€, KOTOPOE HEBO3MOXKHO IEPEOLEHUTH, NIl KIIOY K COBEPIIEHHO HOBOMY
paccCMOTpeHHI0 Bcex (eHOMEHOB. MeKIy CBETOM U ThMOWM
BO3HUKAeT PUTMHUECKas NpUpoAa IBeTa, Me:kay Kocmocom m  Ceer
3emiieil BO3HUKAIOT PUTMHUYSCKHEC (EHOMEHBI ITOBEPXHOCTH 3EMIIH,
MEKIY TIOJIIOCOM M 3KBAaTOPOM BO3HUKACT PUTMHUCCKAs CMEHa
BpeMEeH Tofa. B acmekre TreTeBCKUX TOHATUH MOJISIPHOCTH U
BOCCOEIIMHEHUS UX B HEUTO TPEThE, HOBOE, NMEIOIIEe PUTMHYECKUN

MNoawc l'oaosa

lgeTa

()
()

Skpatop

Tema BELIECT

XapakTep, BO3MOXKHO I1I0O-HOBOMY TIEPEOCMBICINTD BCEC
OpraHnu4cckoe. CBeT U TbMa BBI3LIBAIOT IBET, 3emist u Kocmoc -
JKU3Hb Ha IMOBCPXHOCTHU 3eMIn. Puc. 13, Uper — ymepennan 3oma (spemena ropa) — puts (asixanmne)

RdK PesyAbTaT ABHCTBHA NOAR PIH)L‘TEI\!

Tarwke 3emuss, kKak dTo 3Han eme Kemrep, sBIseTcs
OpraHu3mMoM. Mencz[y IIOJIFOCOM M 3KBATOPOM €CThb 30HBI, I'’I€ C BBIABJICHHBIX PUTMHUYCCKUX q)eHOMeHOB MOXHO
CUHUTHIBATh KOCMUYECKHE PUTMBI.

PerynsapHas cMeHa BpeMeH Toja A 3eMJIM 03HadaeT TO JKe, YTO JbIXaHWe U 4eloBeKa. PUTM mbrxaHus,
KaK y)ke ObLIO MOKA3aHO, PEryJIMPYETCs KOCMUYECKH; OH OTPa)KaeT COJIHEYHBIN PUTM IUIATOHOBA roja. To, 4To B
YEIIOBEKE COOTBETCTBYET IIOJIIOCY M OSKBATOpPY, JXKU3Hb TOJIOBHI M KH3Hb OOMCHAa BEIIECTB, WUMEET CBOH
COOCTBEHHBIH, CBOEBONBHEIN putM. OTpaxenne KocMoca moctymHO [uisi HaONIOAEHUS TOJBKO B CepeMHE —
KOHEYHO, B OT/ACIHHOCTH OTHOIICHHS KpaifHe CI0XHBI, ¥ TOJIBKO TOT/Ia, KOTJa MBI IX paccMaTprBaeM, HE TEPSS U3
BHJIy 1IEJIO€, MOXKHO OyJIET 3aHOBO paciin(poBaTh 3eMHbIC U KOCMHYECKUE (PCHOMEHBI.

Ho BepHemcs k Hamieil Teme: rie W Korjga IEHCTBYeT HHTEHCHUBHEE BCETO BO3AYIIHOE BelIECTBO?
BcnomanM 00 00pazoBannm Oenka, Kak OHO HAYMHAETCS BCIIEI 3a MTOCEIICHUEM pacTeHUs 0a00ukaMH, ImaeIamMu 1
JKyKaMH, - KaK B PCETHOHC IBCTKa 6nar011ap;1 UMITyJIbCaM JBUXXCHHUA BO3AYUIHOI'O BEHIECTBA CTAHOBUTCA
BO3MOXKHBIM 00pa30oBaHHE CEMsIH. JTOT NPOIECC NPOUCXONIUT, KOTJa pACTCHHE HAuyWHACT I[BECTH, KOTJa
OKUBJISIETCS 1IAPCTBO HACEKOMBIX M BETEP Pa3HOCHUT T10 3eMJIE I[BETOYHYIO MBUIBIYY TPAB U I[BETYIINX 37aKOB.

B xonie mas, korna CoiHIIE IBHXKETCS yepe3 Co3Be3aue Tenblia, STH SBJICHUS BBICTYIAIOT HA MEPEIHUIMA
mwiaH. Mbl CHOBa NPUXOJUM K COTJIACHI0 C BO33PCHUSMHU AHTHYHOCTH, KOTOPHIC NEPBOOCHOBY CHJI JIBHIKECHUS
BBIpa3WiN B oOpase Tenbla. Hurne He HaliieM MBI B aHTUYHBIX MPEICTABICHUAX TEINbIa, CIOKOWHO JIeXKaIero Ha
myTy. Bcerma Tener mpeacTaBiieH B NPBDKKE WM B JAPYTrod akTHUBHOW (opme ABMKCHHS. VI HEM B OTHOM W3
JIBCHA/ILATH MPEJICTABICHUH 00pa30B 30[MaKaNbHBIX CO3BE3AMN TaK HE MOAUYEPKHYTO IBH)KEHHUE, KaK B o0Opase
Tempria. Camo coboit pa3zymeercs, uTo o0pa3 Templla — 3TO BBIpRXKEHHE BCEOOIMX YHHUBEPCAIBHBIX CHII
nerkeHus. OHU CTyIleH4YaTo JCHCTBYIOT BO BceX cdepax, MOKa Ha CTyNeHH oOpa3oBaHWsS CyOCTaHIIUH, B
BO3QYUIHOM BEHICCTBC, MMIIYJILCBI JBUIXCHUA HAXOOAT CBOC IMOCJICIAHEC BBIPAXKCHUC. MI/IpOBoe HarpaBJICHUEC, U3
KOTOPOTO JICHCTBYET «IBMKEHUEY - 3TO CO3Be3ue Tenblia.

[MonspHBIM K ABMKEHUIO sABIsieTcs ukcarus. M kak BO3IyITHOE BEIIECTBO SIBIISIETCS HOCUTENEM JIBHKEHUS,
TaK 36MHOE BEIIeCTBO (YTIEPO) IIPEICTABIAECT HOCUTENb (hOpMOOOpa3oBaHus. YTIEPO - dTO BEMUKUH (PrKcaTop
B TIPUPOJIE, KOTOPBIN MOBCIOJy B PAaCTCHHH, )KUBOTHOM M YEJIOBEKE CTPOUT KOPKOBOE BEIECTBO, KOTOPOE MPHU
pa3pylmieHHH HIH CO CMEPTHI0O OCTaBJseT TOBCIOMy ckeler. Korma B HOsiOpe mepBble MOpPO3Bl yOWBaOT
MTOCTIEAHION0 KHU3Hb B IPUPOJE, KOT/Ia Ha JIyTaX OCTAIOTCS BBICOXINNE OCTATKH PACTEHHH U B JIECY TOJIBIE IEPEBHS
BBICTPaUBAIOTCA KaK CKEJICThI, TOTAa BCTYIIAIOT B CBOU ITpaBa CUJIbI, HOCUTCJIEM KOTOPLIX ABJISACTCA YIJICPOI.

B 310 Bpems Comune npoxoaut yepes co3pe3aue CkopnuoHa. BeICOXIIU, MOYTH COCTOSIIMN U3 OJTHOTO
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TOJIFKO CKEJIeTa CKOPIHOH C €r0 CMEPTENBHBIM JKaJIOM - ApeBHEHIINN 00pa3 sl STUX CHIL

B npeBHOCTH cylecTBOBasio elie OJHO HaMMEHOBaHHE Ul ATOTO 3HaKa. JTO OBUI Opell, U 3TOT o0pa3
MMOKa3bIBAll TOT AaCIeKT MHPOBOTO (OPMHUPOBAHMs, KOTOPBIA JIGKHUT B BBICIIMX IDIOCKOCTSX. He B rpy0o-
(m3udeckoM MeIcTHTCS nedcTByromuM Opeln, HO criabl Opiia JeiCTBYIOT MblIcjaeoopa3sytome. O0o3peBaronnii
Mup, crpemsuiicss Kk ConHily open ObI1 00pa3oM i 3TOW GOKECTBEHHOM MBICIE00pa3yromien CUIbl, KOTOpOit
OJIapEH TOJIBKO YEOBEK JIJIS MO3HAHMS BBICHICT0. DTO SBJISETCS CHUMITOMOM MaTepuanu3ma, yto Open npenan
3a0BEHUIO U TeTePh N3BECTEH JINIIh CKOPITHOH, CHMBOJ CMEPTH.

Taxxe yraepon, nocnexusist crynenb cui Ckoprnuona-Opna, Luftstoff
umeer MHOTO Momudukanuid. Kak Open BO3HOCHTCSA — HaJ S
CKOpnHOHOM, Tak aiMa3 TMPEeBOCXONUT YepHBIA yroib. B Hem
BBIpaKEH acmekT cyocrannuu Opia. B 3ToM 3HaKe 3aJI0KCH TBOWHOMN
xecT: cMepTh B CkopnroHe U Bocxoasas cuia B Opie. B nemom ato
MpelcTaBisgeT MOTHB (eHukca. Takke CMEepTH B TMPHUPOAE MBI
JIOJDKHBI  [IPOTHBOINIOCTABUT, BMECTE ¢ I[€Te, BO3BpALIEHHE K oo
cymuoctd. Korma ymepiiiee pacTeHHe OCTaBIsSET CBOM CKEJET, €Tro Lebensstoff
CYIIECTBO U3 SBJCHHUS BO3BpAIlaeTCsi B CBOW COOCTBCHHBIMN, 3ewiioe sewecrso
HEBUIVMBIH JIJIs HAC MUP.

Kaxaoii cMepTH COOTBETCTBYeT BhICIIAs JKH3Hb. Korma —Pre 14 Amvochepui xpecr
CYIIIECTBO BECHOW CHOBA NPUXOJUT K SBJICHUIO, PACTYIIUN W PACITyCKAIOIIMICS MHUpP YyXKe HeceT B cebe cems
cMepTH, 0e3 KOTOpPOro OH HHUKOTr/Aa Obl HE CMOT NMPUHATH BUAMMYIO (popMmy W 00dHK. VIHBOMIOIUS U DBOIIOIUS,
CYIIIECTBO U SIBIIEHHE, CMEPTh M BOCKpEIIEHHE, 3TH 00€ MOJSPHOCTH, KOTOPHIE B TO K€ BPEMs €IWHBI, JIe)KaT B
cymectBe Ckoprmona-Opiia, TOTO MUPOBOTO HAaIpaBICHUsS, B KOTOPOM JIEKHT NEPBOUCTOYHHUK OOpAIICHHON B
CyOCTaHIINIO CHIIBI YTIIEPO/a.

Fewverslo
Orueritioe
BEILECTHO

«Ecam T HE 3HACTIIb ATOTO YMUPAHHUSA U CTAHOBIICHUS,
TBI TOJBKO CKOPOHBIN TOCTH Ha ATOM TEMHOM 3emiie.

[Ipu M3y4yeHUn 3TUX YETHIPEX MUPOBBIX HAIMPABICHUH, U3 KOTOPHIX HPUXOIAT 00pa3yIomnue UMITYJIbCHI IS
OTHEHHOTO BEIeCTBa, JKU3HEHHOTO BEIIECTBA, BO3AYIIHOTO BEIECTBA M 3€MHOTO BEIECTBA, OKA3bIBACTCS, UTO
ONHCaHHBIE TOJSPHOCTH CYIIECTBA OTHEHHOTO BEIECTBA W JKM3HEHHOTO BEIIECTBA, TaK JK€ KaK MHPOBBIC
HanpasieHust JIbBa u Bomones HaxoAsTcs B ONMMO3ULIKY APYT K Apyry. Taxke NOISPHOCTh BO3AYLTHOTO BELIECTBA
(mBmWKeHWE) W 3eMHOTO BemiecTBa ((uUKcanusa) KOPEHHUTCS B TOJSIPHOCTH MHUPOBBIX HampaBlieHWid Terbla u
CKopIiioHa, M BCE YETBIPE BMECTE 00pa3yIoT MUPOBOI KPECT.

W3 mnpenppimymero SCHO, YTO 4YeThIpE OIMCAHHBIX BEIIECTBA OTPAXKAIOTCS B YETHIPEX JJIEMEHTaX
ApucToTensi: orHe, BOJE, BO3LyXe U 3emiie. B To e Bpems mpuMeyaTelbHBIM sIBIsieTCs (pakT, 4TO BCE YEThIpe
3JIeMEHTa Co/iep KaTcs B Halel aTMocdepe H SIBIISTIOTCS OCHOBHBIMHU 3JIEMEHTaMHU BCEil OpraHNIecKOi MPUpPOIBL.

Oroue  Ornennoe pemectso  (H)
Boaayx  Boaaywmoe semecteo  (N) (opranu-
Boaa Auanennoe semectso  (0) L Armocdepa, Gerok yeckan

r Yraepoa npHpoAa)
3emuoe pewecTso (C)
Dopmupyiowee sewecTso

Jeman

MupoBoii kpecT, cocrosimuii u3 co3se3nuii JIbBa, Bomones, Tenba u CropruoHa, MOXKET OBITh Ha3BaH
aTMOC(EPHBIM KPECTOM HITH OPTAHMIECCKIM MHPOBBIM KPECTOM.

VYixke U3 NpeauecTBYIOIIMX MPEACTABICHUM MOMXHO YBHAETb, YTO €CTh BO3MOXHOCTh B COTJIACHOM C
COBPEMECHHBIM CO3HAHHEM BHJE OINUCAaTh B3auUMOCBsI3U Mexay Kocmocom u 3emieil, MakpoKOCMOM U
MHKpOKocMOM. Korja Mbl OTKIIOHSIEM APEBHHE, HEMIOHATHBIE HaM MPEACTABICHHUS, Mbl JCJIaeM MPaBUIbHO, MTOKa
Mbl HE MOXKEM CBA3aTh C HUMHU HOBOE, pa3yMHOE, OYeBUIHOE cojiepkanue. HaliTu ero siBnsercs 3ajiaueid HOBBIX
uccienoanuii. He mnpupaBaTh HUKAKOro 3HAYEHMS] TUTAHTCKOMY, BE€YHOMY 3BE3JHOMY MOPAIKY, HE HMes
rIyOOKOTO OIIyIieHnus uis poiacTBa Heba u 3emim, BepXHEro W HIDKHETO, OBUTIO aKTOM HEBEPHOCTH IIO
OTHOIIIEHUIO K HallleMy HEMEIIKOMY JyXOBHOMY Hacieauto. Kak pa3 B TBOPEHUSAX JIYUIINX TyXOBHBIX JIMYHOCTEH
HEMEIKOr0 NPOLUIOro MOBCIOAY 3aJI0XKEHBI CEMEHA JIJIi HOBOT'O paCCMOTPEHUSI MUPOBBIX B3aUMOCBS3EM.

UeTblpe Ha3BaHHBIX 3/1€Ch MPEACTABUTENA 30/IMaKa C IPEBHUX BPEMEH 3aHUMAIOT MEPBOCTEIICHHOE MECTO.
OTH YeTBepO MPUBOIAT K (PU3UYECKOW CTYIIEHH OBITHS CYNTHOCTH OTHEHHOTO BEIIECTBA, KH3HEHHOTO BEIECTBA,
BO3YIIHOTO BEIECTBA U yriepona. Mx B3auMOJeiCTBHE U CO3BYyYHE 00Pa3yroT OCIKOBYIO CyOCTaHIIMIO, OCHOBY
BBICOKOOPIaHU30BaHHOM KU3HH.

UynecHbIM 00pa3oM OTKPBIBAETCS pa3HOOOpasue CIIOCOOHOCTeH Oenka, Korna MBI kot

€ro BUAWMM IIOCTPOCHHBIM M3 ITHX YEThIpeX 3JIEMEHTOB, U3 KOTOPBIX KX caM 1o cebe *
o0jamaeT  ONPENCIICHHBIMH W JaJCKO  MPOCTUPAIOIMUMHUCS  JIEHCTBECHHBIMHU
BO3MOKHOCTSIMH, KOTOpbIE BMECTE OOpasyloT MaTpHlly JUIs pa3sBEpThIBAHMA HKMBOIO, . Q
OJIyIIEBJICHHOTO W OJyXOTBOPEHHOTO MHUpa. MBI y3HAIN: JKU3HEHHOE BEIIECTBO, KOTOPOE
BHOCHT KM3Hb B (DU3MYCCKHUE SBJICHUS; BO3AYIIHOE BEIICCTBO KaK HOCHUTEINS TOrO, YTO
MOXET MPOHMU3aTh ONIYLICHUEM M IBUKCHHEM 5TO >KHUBOEC; OTHEHHOE BEILIECCTBO Kak 4

m
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CIJIBHEHIIIYI0 TIOJHUMAMONIYI0 CHIy M3 MaTepuH K IYXOBHOMY; W YIJIEpOA KaK Ty CHIIy, KOTOpas MOXET
KPUCTAJUTH30BaTh AYXOBHOE, OJIYIIECBICHHOE U 0KUBJICHHOE JI0 (PH3MUECKOTO 00IHKA.

B cBoux pasnuunbix audQepeHIHpPOBaHHBIX COCIWHEHHSX OTH BEIIeCTBA HMEIOT BO3MOXKHOCTB
CITOCOOCTBOBATH ACHCTBUIO KOCMHYECKHX UMITYJIBCOB U BCE CHOBA M CHOBA BHI3BIBATH B MaJIOM OTPa)KCHHBIH °6pa3
Kocmoca. B cemenn 3Ta crocoOHOCTH BBIpa)kKeHa SICHEE BCETo, TNe OCIOK CHOBa MOMKET BBI3BATh K SIBIICHUIO
3areyariicHHbIH B HEM 00pa3s.

XIII. )KUBOTHOE

CyOcTaHIus pacTeHHUsS — YTJICBOJBI, CyOCTaHIUS KUBOTHOTO -Oeiiok. M Tam, rie pacTeHue BCTymaer B
COTIPUKOCHOBEHHE CO C(epoi KUBOTHOTO, KaK (PH3MYECKOE OTPAKEHHE 3TOTO CONMPUKOCHOBEHHUS 00paszyeTcs B
CEeMEHH OeJIOK.

OTinyaercs JU 3TOT PACTHTENBHBIM OEJIOK OT >KMBOTHOTO Oeiika? XWMUYECKH HEJIETKO PEUINTh 3TOT
BONpOC, MO0 pa3iuyue He BCer/ia MOXHO HaWTH ITOCPEACTBOM
agamm3za. W, TeM He MeHee, MHOTHE JIOAM HAa OCHOBE
€CTECTBEHHOM YYBCTBUTCJIBHOCTHU HaxogAT CYHICCTBCHHOC
pasnuuue B KadyecTBe, KOTOPOE SICHO MPOSBISETCS B TOM, Kak
0enok NeHCTByeT B MUIEBapeHUH. [ pemeHus 3Toro Borpoca
CllelyeT aajee 0OpaTUThCS K CYITHOCTH KHBOTHOTO:

Pa3zBuTHE XKMBOTHOTO M3 3apOJbIIIa MPOUCXOJUT BHAYAJIC
MIOJTHOCTHI0 BETETAaTHBHBIM 00pa3oM; IOCPEJICTBOM JIEIICHUS
KJIETKA BO3HUKAeT HArpOMOXKIEHHE KJIETOK (MOpyia), KOTOpBIe
3aTeM OpraHu3yroTcs cepudecku (0nactyna). Ho 3mech B pa3BuTHEe BCTYIAET HEUTO HOBOE. B Onactyne HaunHaeT
0o0pa3oBBIBAThCS BMATHHA, BHAYajle OHAa NpWHUMaeT ¢GopMy damm, npaiee Ooyee, MOKa He oOpasyercs
COBEpIIIEHHAsT 000I09Ka, KOTOpasi OTASISICT BHYTPEHHEE OT BHENIHETO MHUpa (TacTpyiia). DTO Pemalomuii MOMEHT.
PasBuTHe >XKMBOTHOTO HMJAET PACTUTEIBHBIM IyTEM BIUIOTH JIO OOpa3oBaHUs racTpyibl. ToJbko 0Opa3oBaHHUE
racTpyjibl TpPEJCTAaBIIICT HEYTO HOBOE IO OTHOIICHUIO K PACTHTEIBHOMY pPa3BUTHIO, W OHA SBISETCS
MIepBOHAYAIILHON (HOPMOI KHUBOTHOTO Pa3BUTHS H MPaPOpPMOi BCEX MHOTOKIIETOUHBIX JKUBOTHBIX.

BrayTtpennuii 3aponpimn (BHYTPEHHHM 3apOJIBIIICBRIN JHCTOK WX JHTOIEpPMA) - 3TO Mpaodpa3oBaHUe, W3
KOTOPOTO Pa3BUBAIOTCSI BCE BHYTPEHHHE OPraHbl >KMBOTHOTO. V3 BHEIIHEro KJIETOYHOTO CJIOS (BHEIIHUH
3apOJIBIIIEBEIA JINCTOK WM SKTOJAEpPMa) Pa3BUBACTCS YyBCTBEHHO-HEPBHAs CHCTEMa OpTaHW3Ma >KHBOTHOTO.
Takum o00pa3oMm, BO3HHKAeT BHyTPEHHEe M BHENIHee. OJTO NPEACTaBISET CYIIECTBEHHO HOBBIM MPHHIUI B
Ipoliecce pa3BUTHSI.

Ecnu pacteHne u3 KOCMUYECKOTO MPSIMBIM 00pa30M BCTYyMaeT B (PU3MUECKOE SIBJICHUE, TO TIPH 00pa30BaHUH
KUBOTHOTO TIPUCYTCTBYET UMITYJIbC, KOTOPBIF OTpaHUYMBAaET HEKOTOPHIA aHKIIAB OT BHEITHETO KOCMOCA M B 3TOM
aHKJIaBe HAYMHAETCSl COOCTBEHHOE, BHYTPEHHEE Pa3BUTHE OPraHoOB.

Mei 3HaeM, 4TO MpU 00pa30BaHUM OENKa K BEHIECTBaM, U3 KOTOPHIX MOCTPOCHBI YTICBOIbI, TPUCOCIUHICTCS
Bo3yIIHOE BemiecTBo. CiemoBaio Okl ccenoBaTh, He Oaroaps a1 3TOMY J0OaBJICHHUIO a30Ta BCe 00pa3oBaHue
Tak nepedopMupyercs, UTo oOpasyercss racTpyia. B omnpezeneHHOM CMBICIE YK€ TIPH  3apOKIESHUH
PACTHTEIBHOTO CEMCHHM Hame4daeTcsi o0pa3oBaHHE OOOJIOYKU, TO €CTh KOTJa BO3IYIIHOE BEUICCTBO BIIECPBBIC
BCTyMaeT B IMPOLECCHl OPTraHMYECKOW JKU3HU, MPUBOASL MX K oOpa3oBaHmio Oeika. Bce cemeHa oOpa3yroTcs B
IIOJIOM TIpOCTpaHcTBe. Eciam ydecTs 3TO, MOXKHO NPUATH K TMO3HAHHWIO OOJiee TECHBIX OTHOUICHWH MEXIy
BO3/YIIHBIM BEIIECTBOM U 00Pa30BaHUEM TacTPYJIbI,

BoznymHoe BemiecTBO BBICTYNMAET KaK MOCPEIHUK JBMKEHUs. OHO SBJISETCS TaKOBBIM elle B 0COOOM
cmbicie. PaccMoTpuM emne pa3 pacrenue. OHO JXHMBET B CBETE, OHO BOCIPHHUMAET OOpa3yIoIIe MMITYJIbCHl U3
BcenenHolt 1 nocTrraeT CBOMM CYIIECTBOM 3Be3AHOrO Mupa. OHO LENMKOM IMOCTPOSHO H3BHE. EMy B menom
JIOCTATOYHO OBITH TOJBKO HOCUTENIEM KH3HM, (DOPMUPYIOIICHCS MOCPEICTBOM 3€MHOTO BEIECTBA U MPEXOASIICH
Onaromapsi OTHEHHOMY BEIIECTBY JKU3HU; TO €CTh €r0 COOCTBEHHON CyOCTaHITUEH SIBISIOTCS YTIIEBOIbI.

CogepIiieHHO HHaYe JOJDKHO OOCTOSATH JENI0 P 00pa3oBaHUM Tella )KUBOTHOTO. Benp KUBOTHOE SBIAETCS
HOCHTEJIEM COOCTBEHHOTO JIBMXKCHUSA M oulyiieHus. OUiynieHne, B 3TOM CMBbICIIE, IPEJCTABISACT COOO0M JABHIKEHUE
Ha Ooyiee BBICOKOW IUIOCKOCTH, IIBWXKCHHE AyIIH. JIJs STOro HENOCTaTOYHO, YTOOBI BO3IYIIHOE BEIIECTBO
JIEHCTBOBAIO TOJNBKO HM3BHE, OHO MIOJDKHO OBITh YCBOGHO BHYTPH BCETO OpTaHHW3Ma, YTOOBI KHBOTHOE MOTIIO
MPEICTaRNIATh He3aBUcHuMOe OT KocMmoca cBoOoaHOE nBMKeHHE. TakuM 00pa3oM, >KUBOTHOE YCBauWBacT BHYTPHU
ce0s 4acTh KOCMUYECKHX 00Pa3yIONUX UMITYJIBCOB, OHO CTPOUT BHYTPEHHHE CUCTEMBI OPTaHOB, 00pa3yeT cepalle,
MIOYKH, JIETKHWE, MeYeHb W T. A. 10, 9TO pacTeHHe oOpa3yeT Kak CBOIO v

Hityo  bagemyaa Tacmpyaa

Puc.15 Tactpyaauus - 06pa3osatie XUBOTHOIO

N
COOCTBEHHYI0  CyOCTaHIIMIO, TIOABEPKEHO  TPSIMOMY  JEHCTBHUIO | 1
KOCMHUYECKHX CHWJI, CBS3aHO C BHEHIHMM cBeToM. OnHako oOpa3oBaHWeE m v
JKUBOTHOTO OeJKa, MPOMCXOIAIIee BHYTPH, BOCIPUHIUMAET 00pa3yroline “_"U i~ 0'—30':“51__’"
UMIYJbChl U3 «BbIBEPHYTOro Haum3Hanky Kocmoca». BHyTpeHHAs G |
CHCTEMa OPTaHOB - HE YTO MHOE, KaK MOBTOPEHUE BHE3EMHBIX MPOIIECCOB TL L

u cun. OHa sABJsieTcs CUIIOBBIM IIEHTPOM BHyTpeHHel Bcenennoii. Ha ato

34

PacTHTeALHBIH Gea0K KupoTHeii GeAok



y)Ke JIaBHO ykasbiBan [laparenbc. [103TOMy €Cli MbI XOTHM BBIPa3HTh Pa3In4ue MEXKIY PACTUTEIbHBIM H
YKUBOTHBIM OCITKOM CHJIO-XUMHUYECKUM CHMBOJIOM, TO MBI IOJDKHBI CAETATh 3TO CICAYIOIINM 00pa3oM:

Takke ¥ 3TO BEIHKOE IBHXKEHHE, ONMPOKHIBIBAIONICE BHEIIHEE BOBHYTPb, BHIBOPAYMBAHHE HAM3HAHKY,
GbU3UYECKH TPOMCXOAUT IMOCPEACTBOM BO3AYIIHOTO BEIIecTBA. Tak YTO BO3AYIIHOE BEIIECTBO SIBISCTCS
HOCHUTCJIEM IABWXCHHUA €UIC U IOCTOJIbBKY, ITOCKOJIBLKY OHO B COCTOSHHU 3aCTaBUTHh 3€MHBIC ITPOLECCHI ITOBTOPATH
KOCMHUYECKHE JBWIKCHUS W PUTMBI B 3aMKHYTOM opranusme. [IpuMepoM 3TOTO SBISETCS YXKE PacCMOTPEHHOE
panee npixanue. JlpIxateibHOES MBIKCHHE - 3TO MOBTOPEHHOE B MHUKpOKocMoce aBmxeHre CojHia mo 3011aKy.
MHoroe 3aciayXuBajio Obl CEPhE3HOT0 M3YYCHHUsI M3 TOTO, YTO 3[eCh TOJIBKO HAMEUCHO B acleKkTe 00pa3oBaHHs
cyOcTaHuu.

XIV. PACTUTEJIBHBIE SAAbI (AJIKAJIOW/IBI)

CyOcraHIueil pacTeHUsl SBISIFOTCS YTJICBOJBI, M TOJILKO TaM, TJle OHO KacaeTcsi C(ephbl KUBOTHOTO, B
CEeMeHH 00pasyeTcsi pacTUTeNbHBINA Oenok. CaM IIBETOK pacTeHHs yKe [0 CBOEH IIBETOBOW OKpPACKE U BO3IYIITHOM
XPYIIKOCTH SIBIISIETCS Kak Obl MPUKOBAaHHOW 0aboukoif; m 0abouka KakeTcs Kak OBI MOPXAIONIUM B BO3IyXe
usetkoM (P. ITaiinep). B aToM 00pa3ze BeIpaskeHO TO, YTO MPOUCXOJUT MEXKIY PACTCHUEM U KHUBOTHOM Cepoil.
JlerkuM U HEKHBIM SABJSETCS 3TO COMPUKOCHOBEHHE, KOTOPOS (PM3NUECKH BBIpAXKAeTCs B BUJC OClIKa B CEMEHH.

Tak mpoUCXOIUT BO BCEX IBETKAX, KOTOPBIE OTKPHITO oOpamiensl k ConHily. Ho B oTAenpHBIX ceMeiicTBax
€CTh U UCKJIIOYCHUS: PacTeHUs, 00Jiee OTKPBITHIC JKUBOTHOM cepe, 4eM 3TO TOIKHO ObITh. DTO BRIPAKACTCS JIaxKe
B (opMe HX IBETKa, MOCKOJIbKY OH HMMEET BHJ[ TacTpyJIOMOAOOHOro oOpa3oBaHus. BcrmomHHMM, Harpumep,
HaMepCTSIHKY, OTIeNbHbIe TN (0€3BpEMEHHUK OCEHHHMI), aKOHUT, OelleHy, Tabak 1 JApyrue HOYHBIE PacTEeHUSI.
L{BeTsI X UMEIOT YaIIeo0pa3HyI0, IOYTH 3aKPHITYIO IIBETOYHYIO TOJIOCTb.

MOTBUTEKOBEIE 3aHUMAIOT TIPOMEKYTOTHOE TTOJIOKCHIE, OHU
1o OoutbIIe yacTu He SI0BUTH. OTHAKO Y BCEX MOTBIIBKOBBIX MBI
HaxoAWM HeuTo 0cOOEHHOE; Y HUX HaOIf0aeM MBI HEHOpPMaIbHOE
oOpa3oBanue Oenka. [Toxoxke, kak OyaTo 3TO OOpa3oBaHue Oejka
WTrpaeT poJib KiamaHa s pacTeHus. Eciu Obl OHO HE MOTIIO
00pa30BBIBaTh OEJOK B TAKOM KOJMYECTBE, BOZMOXKHO, OHO OBLIO
OBl SITOBUTHIM.

B dem cocTout craHoBieHuE siAa B pacteHun? To BEliecTBo,
KOTOpPO€ MOJDKHO Kak pe3ylbTaT CONMPUKOCHOBEHHUS PACTCHUS C
SKHBOTHORM C(bepoﬁ O6p830BaTBC5{ B CEMEHH, a HMMEHHO, Aypman  Ta6ag  Oceunmii Geaspemennnk Haneperanxa Beaena
pacTUTENBHBIA OENOK, TPOSBISETCS, €CIH JKUBOTHas cdepa P16 Il";}Eii‘;i’:‘:oL“.ﬁ;?i‘;‘;;-?J.lf’.t%‘““”‘“”““ B
nIyOXKe TPOHHMKHET B CYIIECTBO PACTCHUS, KaK HMCKAKEHHBII
0eJiok, Kak sin. Korma pacTenne mpITaeTcs OCYIIECTBUTH MPOIIECCHI, HA KOTOPBIE HMEET MPaBO TOJNBKO JKUBOTHOE,
TO €CTh IMPOILIECCH OpPTraHU3aIfy, ISl KOTOPBIX OHO HE IMPHUCIOCOOJIEHO, TO 3TO BBIPAXKACTCS B BBITECHEHUU
3JIEMEHTA YXU3HU M3 caMoil OenkoBoi cyOcTaHiuu. ['ie BOZHHMKAeT OINIyIIeHHEe U COOCTBEHHOE JBIIKECHUE, TaM
JOJDKHO TIPOMCXOAWUTH paspyuieHne Oenka. Co3HaHWe Bcerja AOCTHTaeTCsl 3a CUeT YHCTO CHHTE3HPYIOIIEH,
BETreTaTUBHOM >kM3HU. Tak, HalpuMep, HAIle HEPBHOHN CHCTEME TOKe HE XBaTaeT CITOCOOHOCTH K percHEepaIiy.
Tak uyTo pa3pymeHue Oeika B Telie )KUBOTHOTO - 3TO HOPMAJIbHBINA JKUBOTHBIN mpouecc. Ho B pacTernu 3T0T
IPOIIECC, MTOCKOIBKY OH HE SBISAETCS PACTUTENBHBIM, BEJeT K 00pa30BaHUIO /.

Uro mpousoiineT, ecnu u3 cyOcTaHIHNN Oelka yAaluTh 3JEMEHTHI JKU3HH, TO €CTh OKHBJISIOMIEH BOJFI,
YKU3HEHHOT'O BelllecTBa M OrHeHHoro BemecTBa? Korna ynaneHa Best )Ku3Hb 6€3 ocTaTka, OCTaeTCsl [IMaH.

Kpacaska

DT0 MOXHO TpojAeNaTh W B JA0OPATOpUH, €CIU OEJIOK pa3pylIUTh .
mocpeAcTBOM Hatpusi. Hatpwuii, kak n3BecTHO, ¢ OOJBIION XaTHOCTHIO BOMpaeT g T \ m
B ce0sl BOJy, TIO9TOMY €ro HY>KHO XPaHHUThH IOJI CIIOEM KEepocHuHa. B simoBUTOM T g
pacTeHuu 3TO pa3pyLUEHHUE, 3TO BBITECHEHHE JJIEMEHTA >KU3HH IPOXOIUT Q/ |

CTYIIEHYATO U TocTerneHHo. [Ipu 3ToM 00pasyeTcs 1enblit Habop pacTUTENBHBIX

SITOB, CyOcTaHINi Mexay OenkoM u mnanoM. CpaBHEHHE IMIUPHIECKUX (DOPMYIT pa3IMIHBIX PACTUTEIBHBIX SI0B
¢ aMIupuyecKkoi GopmMynoil Oenka JaeT HArMSAHYIO KapTUHY NOCTENeHHON AereHeparuu Oenka. [l 3Toil nenn
ammupudeckyto hopmyiy 6emka CrooH 1340245N518 ynpoctum no C;H;,0,, 5 N, 1 mpuBeaeM TakuM ke 00pa3oM B
COOTBETCTBHE ¢ HEl (hOPMYIIBI PACTUTEIBHBIX AM0B. [lomydnm:
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W3 3THX HEMHOTHXIIPHUMEPOB CTAHOBHUTCS SICHO, YTO MEXIy OOOMMH KpaWHWMH WIEHAMH Dslia, MEXIY
0OCITKOM ¥ CMEPTOHOCHEHIIMM ITUAaHOM, JIEXKAT BCE CTYMEHU JAercHepanuu Oenka. DTo 00pa3oBaHUE SA0B MOKHO
paccMarpuBaTh Kak CTyNeHUYATHIN MPOIecC CMEPTH, OCOOSHHO €CITU MPOBECTH CPABHEHHUE C JKUBOTHBIM OCIIKOM.

Kak Benmer ce0Ost »KUBOTHBIN O€IOK, KOTa OH BhIMafaeT M3 00JIaCTH KU3HU U mmorubaer? OH CTaHOBUTCS
nmaganeio. BemectBa, kKoToprie 00pa3yroTcsl HpW 3TOM, Ha3bIBAIOTCA NTOMAavHAMHU (TPYMHBIM SA0M). OTOT
TPYIHBIN 571 YPE3BBIYANHO MMOX0XK HA PACTUTEILHBIC SIBI.

B rpedeckoit MEQOIOTHN CYIIeCTBOBAJ BOMIMICOHBIN Call SIMOBUTHIX pacTeHN. OCCHHHUM 0€3BPEMEHHHK €IIIe
CETOJIHS HOCHUT Ha3BaHUE 3TOTO MECTa, TJe JOJKeH ObLT HaxomuThes 3TOT caf: «Colchicumy». B Konxuae, atom
JPEBHEM MECTE MHUCTEpPUH, KyJa OTIPABIINCh aprOHABTHI, Y MOAHOXKbs KaBkasa, Ha moOepexbe UepHOro mMops,
HaXOZWJICS BONIIEOHBIH can ['ekathbl.

UepHoe MOpe OCOOEHHO BIIEYATISIONIE W CBOEOOPAa3HO M3-3a KOHTPACTOB, KOTOPHIE CTAIKWBAIOTCSA TaM.
Cpenu OeckoHeyHO ronyboro Heba u 3amuroro CoNHIEM TOOCpEkKbS MOXKET B HECKOJIbKO MTHOBCHHIA
o0pa3oBaThcs YepHas Ty4a U HadaThcsi Oypst v BoHeHue. Bojga UepHoro Mopst ocoOeHHO 6orarta iojoM, HO TakxkKe
HEOOBITHO BBICOKO cojepkaHue 30510Ta. [IprnOpexHbIil CKaMUCTRIN JTaHAmAapT HEMOCPEACTBEHHO ITEPEMEKACTCS C
paﬁCKI/IMI/I caJaMH. I[peBHI/Ie Ha3bIBaJIU €T0 «HECTOCTCIIPUUMHLIM MOPEM ).

Psimom ¢ MpauHbIM BOMIIEOHBIM CaZioM ['ekaThl, KOTOPBIH COIEpKall CHJIbI, HECYIIHE CMEPTh, HO TaKXKe
CWJIBI, JAMOIIWE MYAPOCTh, CTOsUI XpaMm JIWaHbl, B KOTOPOM BBIMAIIMBAIM IUIOJOBUTOCTH, JXU3Hb M 3EMHOE
mwiogopoaue. Torma ObuTa erie W3BeCTHA TIyOOKasi CBSI3b MEXKAY CO3HAHHEM M CMEPTOHOCHO-Pa3pyIIMTEIbHBIMU
MIPOIECCAMHU.

SlnoBUTHIE M MUTATENFHBIC PACTEHUS CYIIECTBYIOT PSIIOM, YACTO OHH POACTBEHHBL. CMEpPTh U KU3HBb TaKKe
MIOJISIPHBI, KaK TPEThe CTOUT MEXTy HIMH BCE YEIOBEYECKOE Pa3BHUTHE.

XV. BUTAMUHGI

Korma B mpempigymem crojeTun wucciaenoBanmst JlmOmxa, Benepa u IlerreHkodepa TpaHano3HBIC
€CTCCTBCHHOHAYYHbIC 3HAHHS BHECIIM TaKXKe B 00JacTh JKMBOrO (Tak, 1O BbICKa3bIBaHHIO camoro Bernepa,
Onarozaps MOJyYEHUIO CHHTETUYECKONH MOUEBUHBI, TPEIKHIOI «CHITY JKU3HW» JIUIIWIN KU3HECHHOTO CBETA), TOTAa
Y Ha TIUTaHWE HAaYalld CMOTPETh C (PpU3MUECKOi TOUYKHU 3peHHs. UenoBeUeCKHuil OpraHn3M CTajl pacCMaTpUBATHCS
KaK TeIyIoBas MalllHa, W Takke Kak TapoBas MalliHa IOJDKHa OBITh oOecriedeHa TOIUIMBOM, TaKk M TIHINA
paccMaTpuBaliach Kak HOCHTEIbh SHEPTUU IS OTOIICHHS. YTJICBOJIBI, HUPBI U OCITKU OBUIM MCCIICJOBAHBI 10 MX
TEIUIOOTaue, BhIpaKaeMol B Kanopusx. TakuM oOpa3oM MUTATEIHHOCTH ObLIa MPUpPaBHEHA K TEIIooTHave. JTa
HaydJHas YCTaHOBKa B OJIESHUH TMOITYJISIPHOCTH IMPOHWKJA B IMUPOKHE KPYTH NWIETaHTOB. MHOTWE TBITAUCh
y3HATh TOYHOE 3HAYCHHUE, CKOJIBKO IPaMM-KAJIOPHA YIIIEBOIOB, OCIKOB M KUPOB HEOOXOTUMO ISl €KEIHEBHOTO
pauuoHa, W MHOTHE [OMAIIHHE XO34KiCTBAa HAXOAWIWCh IOJA BIACTHIO 3TOro mpu3paka. Ha BuTpuHax
JEMOHCTPUPOBAJIOCh W JEMOHCTPUPYETCS eIle Terleph WHOTJa 3HAMEHUTOE TIPEACTaBICHHE YeJIOBEeKa Kak
($abpuku, e AUPEKTOp CUAMT B TOJOBE W OTTyHA MO TeNeQOHHBIM W IPYTUM MPOBOJAM JaeT yKa3aHus B
OTIENICHUSI Ha HIDKHUX dSTaxaxX. B IIOTKy NpoOXOAWII TPaHCIOPTEP, 3arpyKarolluii B KUBOT IHUILY B BUJE
KaMeHHOro yrist. Tam Obuta ycTpoeHa orpoMHasi JoMeHHas redb. OTpaOoTaHHbBIE a3kl MOKHUIAIOT 3TO CKa309HOE
coopykeHue uepe3 TpyOy - HOC.

OTUM TPENCTaBICHUSAM HaHEC/IU yIiepd HaOIroJeHuUs, cAclaHHble 0a3enbckuM (u3noioroMm byHre u ero
y4eHWKaMHu. BBUIM MMOCTaBIIEHBI OMBITHI HA JKUBOTHBIX: OHA TPYIIIA KUBOTHBIX IMOJyYaja B Ka4eCTBE IMHUTAHUS
MoutoK0. Kaxmoe »KUBOTHOE MOTydaio OAMHAKOBYIO MOPIHIO, TO €CTh ONPENEICHHOE KOJIMYECTBO TETIOTBOPHOM
CIOCOOHOCTH B KaJIOpwsiX. PsimoM ¢ Hell comeprkaiack BTOpasi TPYyIIa >KUBOTHBIX, MMOJyYaBIIas TO e KOJIMIECTBO
CUHTETUYECKOI'0 MOJIOKa — TO €CTh CMECh MOJIOYHOTO OeJika, MOJIOYHOTO caxapa, MOJIOUHOTo upa u coseid. [1o
TOCITOJICTBOBABIIIMM BO33PEHUSM, YTO MUTATEIHHOCTh BEIIECTBA HMCUEPIIHLIBACTCS €r0 TEIJIOTBOPHOCTHIO, 00e
TPYIIBI KUBOTHBIX JOJDKHBI OBIITH YyBCTBOBAThH ce0s OAMHAKOBO. HO MpOM30III0 MPOTHBOMONOKHOE. B TO Bpems
KaK JXHUBOTHBIC, IHTABIIMECS CBEXKUM MOJOKOM, OBUIM CBEXHU M BECEIIO POCIH, >KUBOTHBIC, MHUTABIIUCCS
CUHTETUYECKHM MOJIOKOM, TIOTHOAJIH.

Jlornmueckuii paccymnok Toro BpeMeHHu (1882) ompenenui 3TO CIEIyIONIAM 00pa3oM: B CBEXKEM MOJIOKE
JOJDKHO COZIEPIKaThCs eIle KaKoe-TO BEIIECTBO, KOTOPOE YCKOJIb3HYJIO OT XMMHUYECKOTO aHaiu3a. JTO JOJKHO
OBITh BEChbMa CJIOKHBIM BEI[ECTBOM, HO €CITH OOpaTHUTh HA TIOMCKH €ro OoJiee TOHKHE W TIIATENbHBIE METOJIBI
HCCIIEIOBAHMS, TO HACTYIHUT JICHb, KOTMIa yIACTCsA €ro HalTH. DTO THIIOTETHYECKOE BemecTBO mo3ke (1912) B
COOTBETCTBHU C €0 BA)KHOCTBIO JIA )KU3HU Ha3BaJIN «BUTAMUHOM.

beimu npennpuHATHL KOJOCCaJdbHBIE HccleAoBaHMsS. Bo3HHKIA HEOXBaTHAs JHUTEpaTypa MO BUTAMHUHAM.
[TocrenenHo m3ydanuchk 0OJE3HN HEAOCTATOYHOCTH, aBUTAMHHO3bI, KOTOPHIE BOSHHUKAIIM HM3-32 HEXBATKH B ITHIIE
ATUX BUTAMUHOB. Yuminch ux auddepeniupoats (A, B, C, D) un orcioga BerBoamInch runoretndeckue A, B, C,
D - Buramunsl [lo3xke cranu pasznuuath emie Oonbiie ButamuHoB: E, F, G, H. B HoBelilee Bpemsi BEpHYIUCH K
MIPEJICTABICHUSAM, YTO 3TH JajdbHEWUIINe BUTAMHUHBI SBISIFOTCS JIAIIh PAa3HOBUIAHOCTSAMH TEPBBIX, U YACTHYHO HX
TaKKe MOABEINH MO PyOPUKH KITacCHIECKUX BUTAaMUHOB A, B, C, D.

ITouck rumoTeTHYECKNX BUTaAaMHUHOB, HCCMOTpPsS Ha BCC CTapaHUsd U BECH ynOTpGGHeHHBIﬁ JJIsL STOM oeim
WHTEIUICKT, OCTaBaJIcs 00Jiee WiIu MeHee pobieMoid. Pedp 1uta 0 caMbIX pa3iMyHbIX CYOCTAHITUSIX KaK HOCHUTEIISIX
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BUTaMUHOB. Hampumep, MOTJIO CIYyYUTHCS, YTO HMEHHUTBIM HCCICAOBATEIIAM B 3TOH OOJACTH IOCIE MHOIOJCTHUX
KPOMOTJIMBBIX TPYJIOB MOCPEACTBOM (hPAKIIHOHUPYIOIIMX MPOIECCOB YIaBAIOCh BHIICIUTh SKCTPAKT, KOTOPHIN Ha
€IMHUILY Beca OKa3bIBall CUJIBHOEC BUTAMUHH3HMpYOIIee AelicTBre. Ho Koria oHU MPUHUMAIKCH 33 TO, YTOOBI W3
[TOJIyYEHHOTO U3 PACTHTEIbHON BBITSHKKM KOHICHTpATa BBIACIUTH ONPEACICHHYIO CyOCTaHIIMIO, TO MOJIyYajH, B
OTHOILIEHUHU CTPYKTYPhI, COBEPIICHHO pa3indyHble BemlecTBa. OWH UCCIICA0BATENb OMKUCHIBAJI CBOIO CyOCTaHIIMIO
KaK MPOU3BOJHOC HUKOTWHA. J[pyroil mpencTaBisul ee Kak anuaTHIecKoe, POJICTBEHHOE caxapy BemecTBo. Ho
JUTST 00OOMX BEIIECTB COXPAHIOCH Ha3BaHue BuTamuHa C.

TaK CHy‘II/IJ'IOCI), qTo 6LIJ'II/I Haﬁ)ﬁ[eHbI ABE CY6CT3HHI/II/I, KOTOpBIe HeHOCpe}lCTBeHHO ABJIIAINCH HOCUTCIIAAMU
neiictBus BuTamuHa C, XUMUYECKH TOJHOCTBIO pa3nyHble. HariasmgHO 3TO MPEICTaBICHO CTPYKTYPHBIMHU
(hopMyaMu 3THX BEIIECTB.

OTOT ciydyaid, KOrga JBa YYEHBIX HCKaId OJUH U TOT XK€ BUTAMHH H
OJTHOBPEMEHHO HAIIUTA COBEPIICHHO pa3JIM4HbIC CyOCTaHIIMM, HEOJIHOKPATHO

AnTripsroTHe BrTamin C

no Cenr-Teopry: no O.Pury:
(1932) (1932}

obcykaics B IUTepaType 0 BUTaMuHaX. CHOBA U CHOBA BUTAMUHBI YCKOIb3a/IHU Hob\ G

OpY XHMHYECKOM aHaiu3e. IIpM W3yYeHMM JUTEpaTypbl II0 BHTAMHHAM no¢ /° > "
CKJTaJIIBACTCS BIIEYATIEHHE, YTO BHTaMHH — 3TO CBOKMCTBO, TIPHCYIIEE i to-0 |
cyOCTaHIUM, YTO caM OH SIBJIAETCS He CyOCTaHILMEH, a CUIIOM, KOTopas AeiCcTByeT i i crng  cn

B cy6crannuu. [locTynaronue cerofHs B MPOJAXy CUHTETHYECKHE BUTAMUHBI, cn(i(j:j:“c”
BO3MOJKHO, U SIBIISIFOTCS ONITHMAJIbHBIMUA HOCUTEIISIMH, HO CYIIECTBYIOT U CETOMHA ycxopmmonss sucrors 4

pPacxoXJIeHUsI BO MHEHHUSX OTHOCHUTENBHO HX TEpaneBTHYECKOIro NEHCTBUS; TO Memua-HopHapKkoTtH
€CTh BOIIPOC HOCHUTENSI BATAMUHOB €Il HA B KOEM clIydae /10 KOHI[a He SICeH.

MOo’XHO TIpHBECTH CIIeAyIoIlee CpaBHEHHE: rpaMMO(OHHAs IJIACTUHKA MOXET OBITh CIellaHa W3 TBEPIOH
PE3UHBI, MCKYCCTBEHHOM CMOJIBI WJIM M3 KakOro-HMOyIb Ipyroro Marepuaia. Ho CyIIecTBEHHBIM SBISETCS
My3bIKa, 3aliCaHHas Ha Hel, KOTopas MpU OMpEAETICHHBIX YCIOBHIX MOXET OBITh Bocmpou3BeieHa. [losromy
CYIIIECTBEHHOH $BJsieTCa HE (QopMysa BEIIeCTBA, KOTOPOE NOJDKHO OBITh HOCHUTENEM JIEHCTBHS BHUTaMHHA, HO
CYLIECTBEHHA CaMa CHJIa, KOTOpasi HAaXOIUT WM 00pa3yeT BEIIECTBO, B KOTOPOM OHA MOXKET JIEHCTBOBATS.

Kakumu ke cunamu ob6nanator suramuubl A, B, C, D? JIns Toro 4ro0bl yBUIETh 3TH B3aUMOCBSI3HU, HYKHO
00pa3sl 00JIe3HEeH Py aBUTAMUHO3aX B MX OCHOBHBIX Y€PTaxX pacCMOTPETh (PU3NOTHOMHUYECKH, PH3NOTHOMUIECKH
B TOM CMBICJIE, KaK 3TO JIaHO TPH OMHCAaHUH MeToaa cosepuanus [ere. [loaToMy OTMETHM TONIBKO BayKHEHIIHE
4yepThl. Ecau oHM mpaBwiibHO OyIyT OXapaKTEpU30BaHBL, TO TaKKE€ W OCTaJbHBIE YEPTHl BIUIIYTCA B IEJIOEC.
OOHOBPEMEHHO pPAacCMOTPUM TIPUPOIHBIE CyOCTaHIMH, SBISIONIMECS HOCUTENSIMH BHTAMHHOB, KaK OHH
Y9acTBYIOT B JKMBBIX NPUPOAHBIX Tporieccax. He m3ydeHHe W30MMPOBAaHHBIX BHUTAMHUHOB BENET K ITO3HAHHUIO
B3aMMOCBSI3€H, HO COBMECTHOE HaOII0I€HNE TPUPOIHBIX MTPOIECCOB.

Burtamun A cozmepKuTcs B Maciax, XKHUpax, IBeTax U IJIOAax U, B OCOOCHHOCTH, B CBEXKEM KOPOBbEM Maclie.
OTH BemecTBa MEIOT POACTBEHHOE CyIIecTBO. L{BETHI 1 MI0aI YKa3hIBAIOT HAM Ha TE€ TIPOIIECCHl B PACTUTENHHOM
MIpUpOJIe, KOTOphIe B >KapKoe BpeMs Tofia pa3bIrpbIBAIOTCS B TEIUIOBOM 3jeMeHTe. CaMu macia, KOTOPbIE MBI
ONpEeAETMIN KaK CTYIIEHHBIH MHUPOBOM OTOHb, Yallle BCEro MPOSABIAIOT TEIUIOBBIE KauecTBa. XMUMHMUYECKH OHH
MIPEJICTABIAIOT CcO00M HE 4YTO WHOE, KaK YTJIePONHBIA CKeJeT, OXBAYCHHBIH BEHIIOM OTHEHHOTO BEIIECTBa.
PactutensHOE Maciao TOpUT M B MpOIECCe TOPEHUS MPUBOIUT K SBICHUIO CKPHITOE B HEM OTHEHHOE BEIIECTBO.
JKMBOTHBIE KUPBI U Maciia B CBOEH >KMBOH cdepe MMEIOT TOT K€ CaMblii XapakTep. MiekonuTaronine ApKTHKHY,
KUTOOOpAa3HbIe, TIOJIIEHH U JAp. OKPYKEHBI JKUPOBBIM TAaHIUPEM, KOTOPHIA PETYIHPYET TEIUIOBOW OallaHC ATHX
oburareneit JlemoBuToro oxeanHa. UTo SBISETCS CYIIECTBEHHBIM B TemioTe? B mpadeHoMeHe MBI MOXKEM
HaOJIOATh 9TO B PaCHBUBIIONIEMCS] B TEIUIOBOM 3JIEMEHTE JI0 BBICHINX CJIOeB atMocdepsl pacteHnd. Ha BomHax
OTHEHHOT'O BEILECTBA pacTEHHE H3IydacTcs BIUIOTH O BEPXHEW TpaHUIBl HAIIEH BO3AYIIHOW O0ONOYKH. DTOT
npad)eHOMEH TOBTOPSETCS TaKXe BO BCeX (M3NYECKHUX TEIUIOBBIX SBICHUSAX. Bce, 4To MBI morpykaeM B TEILIO,
OyIb 3TO ra3, JKUAKOCTh WK TBEPIOE TENI0, BCE ITO HAUMHAET M3Iy4yaThCs. Terto — 3To JIeMEHT pa3BepThIBaHUS,
pacuImpeHus Kak B MUHEPaJIbHOM, TaK U B 5KHBOM, 5TO POCT.

W3BecTHO, 4TO «OOJE3HW HENOCTATOYHOCTWY», BO3ZHUKAIOIIME IPH HEJOCTaTKe B THINE BHUTaMUHA A,
MIPOSIBIISIIOTCSI CHMITTOMOM KapJIMKOBOCTH, 33aJepXKKH pocTa. B manpHeWmeM xofe 3TO BeIeT K OciIableHHIo,
0cOoOEHHO 3pEHMs, U K JPYTHM PacCTPOHCTBaM B OpraHu3Me, OCOOCHHO Ha mepudepud, B snuTenun. Ho cambim
OpocaromuMcs B Ii1a3a SBISIETCS 3a1epiKKa pocTa.

Wrak, ecnmu B muIIe HENOCTa€T CTUMYJIALWU TOCPEIACTBOM Macesl, XHpPOB, IBETOB W IUIONOB, TOTAA
BHYTPCHHEC Pa3BCPThIBAHUEC, MCKOHHOC TCIUIO U TEM CaMbIM POCT OpraHu3Ma OKa3bIBAIOTCA IMOJABJICHHLIMU.
CoBepILIEeHHO SICHO, YTO TPM OTOM XYK€ BCETO MPOMCXOAWT CHaOKeHHWe mnepudepuu, MOITOMY KOXa H
MIPOM3BOHBIE KOKU TPEkKIE BCETO MCIBITHIBAIOT M3MEHEHUs. MOXHO CUHMTATh, YTO BUTAMHUH A - 3TO HE KaKoe-
HUOYIb XMMHUYECKOE BEIECTBO, XOTS OH M ONHPAETCS HA BEHIECTBO, HO TKYIIEE JKMBOE TEIUI0, KOTOPOE HAILIO
CBOE OpraHMYECKOEe MPOSABICHHE B I[BETAX U MIIOJaX.

Buramun C, HampoTuB, COIEPKUTCS B 3€IIEHOM pACTEHHH. 3€JICHBIA JUCT — 3TO MPANCTOYHUK
pacTUTENBHON XU3HH. B HEM Ha CBETY NMPOUCXOIUT ACCUMUJIAIMA. 3€JIEHBIH JINCT CO CBOCH cyOcTaHITMEH u3
MOJIOJIOTO Kpaxmaia - 3T0 TBopeHue cBera. OH oprann3oBaH u copmupoBan cBetoM. CyOcTaHIus Jucta Oblia
OlMCcaHa Kak 3ayapoBaHHas pagyra, KOTopas, pa3BepThiBasChb M OCBOOOXAAsCh BBEPX, CHOBAa NPOSABISECTCS B
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OKpacke 1BeTKa. Mtak, MbI MOXKEM IIPOCIEIUTH 3TY METaMOp(O3y CBETA, HAYWHAS OT €T0 MOTPYKEHHUS B MaTEPHIO,
00pa3oBaHus JINCTA, 10 €r0 U3IYUYCHHUS B 3BE3/1aX-1[BETaX. 3eJCHBIN JIUCT -3TO CKPBITHIH CBeT.

ABHTaMUHO3, BEI3BaHHBI HEJIOCTATKOM B TIHIIE 3€JIEHBIX OBOIIEH, — 3TO LUHTA.

Hemnpensssitoe paccMoTpeHrne OONBHOTO NHHTOW MOXET BBI3BaTh HEMOCPEICTBEHHOE OMIYIICHHE, YTO
OOJIEHOW CTpajaeT HEIOCTATKOM CBETa B OpraHu3Me. EciM BBl XOTUTE 3HATh, YTO O3HAYAET JJISI OPTaHUYECKOTO
CBET, TO OCTATOYHO PAacCCMOTPETH JHIICHHOE CBeTa pacTeHre. OHO «INIIEHO OCHOBBDY), C1a00 CTPYKTYPHUPOBAHO,
OvIcTpO yBsAmaeT. OHO HE 3aHMMAET OOJIBITIOTO MPOCTPAHCTBA, HO JAJICKO BBITATHBAET CBOM dacTH. OTHOIICHUS Y
OoJsiee BHICOKOOPTaHM30BAaHHBIX CYIIECTB, KaK Yy JKHBOTHOI'O W Y YEJIOBEKa, €CTECTBEHHO, JPYTHE, HO MBI YXKe
3HAaeM, YTO XapakTep H3IYYCHUS W3HYTPH Hapy)Xy NPUCYL BCEM BBICIIUM CYIIECTBAM, IMPOMCTEKAeT U3
BHYTpPEHHETO CBETOBOTO Tporecca. Sl HamoMHIO 00 00pa3oBaHUM TacTPYJbI, KOTOpas BCE ACHCTBYIOIIEe HA Hee
M3BHE BOWpaeT BHYTpb ceOs. Y BBICIIMX OPTaHW3MOB BHEIIHEMY CBETY MPOTHBOCTOUT BHYTPEHHHWH CBETOBOM
mpoiiecc.

Koxa genoBeka - 370 opras, KOTOPBIH MMOAJEPKUBAET paBHOBECHE MEX/Ty BHEITHIM W BHYTPEHHHM CBETOM.
BremHmi cBeT M BHYTPEHHHI CBET y 3IOPOBOTO YeNOBEKa HAXOJATCS B PaBHOBECHH. 3I0POBas MPOHU3AHHOCTH
Jly4daMHM H3HYTPU BBIPAKAETCS B CBEXKEM LBETE KOXKHM, XOPOLIEH YIPYroCTH, XOpOLIEH CTPYKType Koxu. U,
HaKOHEI, TO, YTO CBETUT HaM M3 IJa3 JIIOOMMOTO 4YEelIOoBEeKa, 3TO TOXXKEe BHYTpEHHUH cBeT. Eciam BHEIIHHMH cBET
MoJTydaeT TMepeBec, TO OpraHW3M 3alUIaeTcs OT Hero 3arapoM. HapymieHus paBHOBecHs, BBI3BaHHBIE
Hpeoﬁnaz[aHHeM BHCIIHETO COJIHCYHOI'O CBE€TA, MOXCT HMCTHb HpHQHHOﬁ TaKXXC HCEOOCTAaTOK BHYTPCHHETO,
MEepBOHAYAILHOTO cBeTa. Toraa oOluee BIEYATICHHWE CPAaBHHMO C BIICYATIICHHEM OT CIISIIIETO, YBSIAIOIIETO
pactenus. IlosTomy OONBHON NHMHIOW WMEET KOPHUYHEBYIO KOXY, KOTOpas BCJIEICTBUE IPOJIOIIKAFOIIETOCS
HapyIIeHNs PaBHOBECHS cama IOJIBepTaeTcs pa3pyuieHuro. [Imoxas cTpykTypa BeieT K KpOBOMIIHAHMASM Ha KOXKe,
y OOJBHOTO IUHTOW pa3pylIAIOTCs TaKKe JAPYTHe OpraHbl, UTPAOIIE ONpeIelICHHYIO pOJb B CBETOBOM OaiaHce
YeII0BEYeCKOT0 OPraHu3Ma, Kak, HallpuMep, MIOYKH U HaAIIOYCIHHUKH.

Wrak, HM HapKOTWH, H ACKOPOWHOBAS KHUCIIOTA HE SBISIOTCS CYIIECTBEHHBIMH COCTABIISIFOIIMMU BUTAMUHA
C, HO XMBOW CBET, KOTOpBIi B 3€JIEGHOM pAacTeHMH CTAaHOBHUTCA cyOcTaHIime. M ecam 3Toro CKphITO
COJICpIKaIIerocsl B 3€JIEHBIX YaCTAX PAacTeHHUs] CBETa HE XBaTaeT B MUIIE, TOrJa HE XBaTaeT TAKXKE YCIOBUH LIS
M3ITy4eHUs] BHYTPEHHETO CBETa B YEJIOBEUECKOW OpraHH3aIlHY.

Buramuna B cogepxutcs B KoKe IIIOA0B, IPEXk/IE BCETO, B KOXeE IJI0I0B 3JIAKOBBIX, 0OCOOEHHO B pHCe.

B KyJIbTYpHO-UCTOPHUYECKOM TUIaHE WHTEPECHO, KaK JIOJr0e BPeMsl CTPaHBI M LeNIble KOHTHHEHTHI JOJKHBI
OBUTH CTpajaTh, TIOKA YEIIOBEUECTBO HE MPHUIIIO K HEOOXOAMMBIM BO33peHUSM. Puc — 3TO TIaBHBIA MPOIYKT
MATAHUS B BOCTOYHON A3WH, HACEJCHHE TaM, IO OOJBINEH YacTH, MUTACTCS MCKIIOUNTEIhHO prucoM. [loka puc
YHOTPEOIAIN B TOM BUJIE, B KAKOM €ro cOOpajy C MO, Cephe3HbIX HAPYIICHNWH B MUTAaHUH He BOo3HHKas0. Ho mo
Mepe NPOHWKHOBEHHUS! E€BPONMEHCKOW LUBHIM3ALMU PHUC CTalH TMEPEeMalblBaTh B COBPEMEHHBIX MEIBHHUIAX C
COBPEMEHHBIMH METO/IaMH OYHCTKH W, HAIPUMEP, MAIAHIIBI CTAJIN TIOTy4YaTh OoJiee OunIeHHbIH puc. CliecTBHEM
3TOro OBLJIO BOBHUKHOBEHHE 00JIe3HU Oepu-0epH, MpUpoaa KOTOPOi BHavyale Oblia He scHa. OHa OXBaTHJIa MacChl
moneli. BHavane ee mnpuHsUIM 32 SNUACMHIO, HEKWd BuA 4dyMmbl. Ciy4aliHO OJWH TOJUIAHICKUAN Bpady B
HuAepnanacko Wuauu, neduBmuii OONMBHBIX OoJe3HbIO Oepu-Oepu, mMen eme U KypuHylo depmy. Kypbr
MMUTAINCh OYUIIEHHBIM PHCOM, W OJHAXKIBI Bpad OOHAPYKHJI, YTO CPEIN HUX BO3HHKIO 3a0o0iieBaHUE, MOT00HOE
TOMy, KOTOpoe OH HaOmogan y OonpHBIX Oepu-Oepu. Ilocme TOoro kak HEKOTOpOE BpeMsi 3TO COCTOSHHUE
MIPOJI0JIKAIOCh, OJHAXK/BI M3-32 HEAOCTaTKa pruca OH HAKOPMWI Kyp oTpyOsimu. K ero m3ymiieHuio, Kypbl CHOBa
cTaid 3M0poBEIMH. C TaKUM K€ yCIIEXOM JKCTPAaKT M3 PHUCOBBIX OTpyOel ObUT MpHMEHEH B OONbHHIAX. Takum
00pa3zoM OBLIIO YCTAaHOBIIEHO, UYTO 00JIe3HB Oepu-Oepu ABIACTCS «OO0JIC3HBIO HEJOCTATOYHOCTH ».

Korna ouniueHHbI prc enn eBpomeiibl, 3TO elle He BeJo K KaTacTpode, NOCKOIbKY OHH YNOTPEeOJsIn B
MIUIITY YepHBINA WK, TIO KpalfHe# Mepe, cepblil XJied, B KOTOPOM ellle COAeP KaTcsl YaCTUYKU KOXKHUITI 3epeH. Kpome
TOrO, MBI €IMM SIOJIOKM C KOXYpPOH W JApyrue HeouwiieHHble (pykTel. Ho a3maThl, KOTOpBIE MUTAIOTCS
UCKITIOYUTEIBHO PHCOM, 3a00JIEBAIOT, €CITM UM J1aBaTh HEOUHMIICHHBIN pUC.

Takum 00pa3oM, B KOXKype JIeKaT CKPHITBIMH KaKhe-TO CHIIBL. UTOOBI MOHSATH, O YeM 3[eCh HIET peyb,
MIOTIFITAeMCS IIPEICTABUTH Ce0e pacIpOCTPaHSIOIIeecs BO BCE CTOPOHBL, yXoasdmiee B 06CKOHEUHOCTh Xa0THIECKOe
npoctpaHcTBo. [IpencraBum cebe manee, 9TO MOCPEACTBOM OKPYIJIOTO 3aMKHYTOT'O KECTa MOKHO BBIYJICHHTH W3
Xa0ca HeYTO BPOJIe KOXKUIIBI Iapa. YUTo MBI clenany TeM caMbiM? MBI cienany mepBblii mar K mopsaxy!

OTOT KECT MBI HaXxOJUM BBIPaXEHHBIM BO BCEeX MH(ax TBOPEHHS, KOTZAa pPACCKA3bIBAIOT, YTO IEPBBIM
nestaueM bora Obuto otaenenne Heba ot 3emmn. Obpa3zoBanne HeOECHOrO CBOJIa B OECKOHEYHOCTH PAaBHOCHIIBHO
00pa30BaHUIO MIAPOBOM KOXYpKH B KOHEYHOM. «lIpocTpaHcTBO » He 0043aTeNbHO JODKHO MBICIUTHCS
HEOTPaHWYCHHBIM. [ paHUIIBI MOXXHO Pa3IBUHYTH €Ille Aalbllie, B MOHATHIX MPOCTPAHCTBA U MPOCTPAHCTBEHHOTO
MOpsIKa JIEKHUT TPEACTABICHHE KOHEYHOCTH. SIBISETCS eIIe BOMpPOCOM, BO3MOXKHO JIM BOOOIIE MHPOBOE
MPOCTPAHCTBO MOHATH MNPH TOMOLIM HAamMX (U3NYECKUX TNPOCTPAHCTBEHHBIX TIpeacTaBieHHU. JlpeBHHE,
BOCHPUHUMABIIIE €T0 KaK MIap, Ha KOTOPOM 3aKpEIUIeHBI 3BE3/Ibl, HE BRIPAXKAJIH JH OHH B 3TOM 00pasze OJHY W3
WCTHUH O MHpE, a UMEHHO, YTO MPOCTPAHCTBEHHBIN MOPSIOK BO3MOXEH TOJIBKO B 3aMKHYTOM. BriojHe MOHO
MPeICTaBUTh, YTO B MHUPOBOM IPOCTPAHCTBE €CTh c(epa, Ha KOTOPYIO pedIeKTHPYIOTCS BCe BO3ICHCTBUS, HE
SBIISIIOIIMECST (PM3NUECKONW TpaHWIed MpoCTpaHCTBAa. B 3TOM «mpocTpaHCTBe» IEHCTBYET 3BE3AHBIN MOPSIOK,
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KOTOPbIM ApPEBHHE BOCHPUHMMAIM KaK TapMOHHIO cdep. Mbl yXKe TOBOPHIM O TOM, KaK 3aKOHBI 3BE3[HOTO
MOpsiIKa 4Yepe3 MY3bIKy ACHCTBYIOT B XUMH3ME CYOCTaHLMH, W 3Be3AHbI NMOPAIOK, MY3bIKa H XHMH3M
BBIPKAIOT OAHY U Ty K€ MHPOBYIO CUIy, IIpad)eHOMEHOM KOTOPOH siBIsieTcs 0007104Ka MUPOBOH cepbl. Cribl
000JI0YKH - 3TO OPTaHU3YIOLINE CUJIBI, — OHH CYTh XUMH3M.

Ecnu 3TuX cun HemocTaeT B MUTaHWM, TOTAA MEPBOHAYAIBHBIM XHMH3M, NEpBOHAYaIbHBIN BHYTPEHHUN
MOPSIIOK MOJaBNIeH. DTO MPOSBISAETCS B IMEPBOM CHMIITOME 0Ole3HHM Oepu-Oepu. MpIma TOJIEHOCTOIMHOTO
CycTaBa TepsieT CIOCOOHOCTh cokpamatrbcsi. Ecim ee uccienoBaTh, OKaXKeTCs, YTO OHA MOTEpsla CBOIO
HOPMAJIBHYIO CTPYKTYpY, CBOI MOPSIIOK. MyCKYJIbHBIE HUTH U Y3JIbI IOCTETIEHHO PACTBOPSIOTCS M MPEBPAIIAIOTCS
B OOILYI0 MYCKYJIbHYIO Maccy, HACTyHaeT Mapajnd U AereHepanusi HepBoB. [103ToMy BHUTaMHH ACHCTBYET TaKkKe
AHTHUHEBPOTUYECKH.

W cHOBa MOXHO CKa3aTh, 4TO BUTAaMUH B 3TO He KaKO€-TO XUMHUYECKOE BEIIECTBO, XOTS OH U OMHUPAETCs Ha
HET0, HO OpTaHU3YIOLIas CHJa, OCHOBY M BBIpa)KEHHE KOTOPOH HAaXOIWUM MBI B 00OJIOUKE: 3TO XUMH3M, MOPSI0K
BHYTpHU OpraHU3Ma.

Buramun D mpucyrctByer B peiObeM Jkupe, a Takxke ¢Gochop M MOpCKas COJb SIBIAIOTCS HOCHUTEISIMU
neiictBug ButamuHa D. bputo ObI TPyAHO HMOHATH PHIOWH JKHp Kak HOCUTENb BuTaMuHa D, ecii Obl HE 3HANH, UTO B
9TOM Maclie pacTBOPEHBI 00pa30BaHHBIC B IEYEHHU XOJECTEPUH U JIUMUABL. MBI 3HaeM 00 3THX BelIecTBax, YTO OHU
C MOMOIUBIO yIiepoAa o0pa3yloT KapKacHOE BEIIECTBO BO BCEM OpraHu3Me. Bce meperopoikud M KIETOYKH
MeMOpaHbl TOCTPOEHBI U3 3THX BeIIeCcTB. bbTo OBl Jake MPaBUIBHBIM PacCMaTPUBATh MX KaK MPOMEXYTOUHYIO
CTyIeHb TIpH oOpa3oBaHNM KocTu. [Ipu apTeprockiepose Ha CTEHKaxX apTepuil BHaUaje MOSBISIIOTCS OTIOKEHHS
XOJIECTEPHHA, 3aTE€M IPOUCXOIUT UX OOBI3BECTBICHHE.

OTH XO0JIeCTepUHBI W JUIUABI coxepxaTr docdop. Cam docdop, ¢ ITOH TOUKH 3PEHUS, UCKITIOUUTEIHHO
nHTepecHoe BemiecTBO. [lo3ke OyneT ommcaHo, KaKk OH BHOCHT MMITYJIbC YIUIOTHEHHS W MUHEpaIM3allH B
IpUpONY.

B conu, BBIKpHCTaJIIM30BaBILEICS U3 PacTBOpa, Mbl UMeeM IIpooOpa3 oOpa3oBaHMs ckelera. Tak ke Kak
CKEJIET CONM W3 MATEepUHCKOTO pacTBopa IPHHUMAeT CBOO (opMy, TaK B IKHAKOM OSMOpHOHE
«BBIKPUCTAJUIM30BBIBAETCA» KOCTHBIM CKENEeT YenoBeKa. OJTO TPOXOJUT, €CTECTBEHHO, B OYEHb CIIOXHBIX
IpolEeccax; HO Pe3yJIbTaTOM 3TOrO, HAKOHEI, SBIISIETCS KECTKasl, TBEpAAs, MUHEpaIbHasl KOCThb. Y IIOTHSIOIIHUE
CHJIBI CYTh T€, KOTOPbIE PAa3bIIPHIBAIOTCA Ha ITUX CyOCTAHIMAX WU JCHCTBYIOT B HUX.

Ecnu 3THX cun He XBaTaeT B MMTAaHUU, B YEJIOBEUECKOM OPraHU3ME OCTAIOTCS MOJIaBJICHHBIMH NEPBUYHBIC
o0pazytomue cuibl. B Takux ciaydasx KOCTHBIM CKeleT 00pa3yeTcsl HelpaBUIbHO M BBICTYHAET Ha CIieHy O0Je3Hb
HEJO0CTaTOYHOCTH, Ha3bIBaEMasl PAXUTOM.

Taxoke u BuTaMuH D CyTh HE Kakoe-TO XMMHUYECKOE BEIIECTBO, HO 00pa3yrolias MHpOBasi cuia, mpoodpas
KOTOpOM MPEACTABIAET BBIKPUCTAIIM30BABILANACS COJb.

Cymnocts Hocureas Boaesun
Burammn A rtenao Macao KapAMKOBOCTh
C cser 3eA€HOe PACTEHUE  UMHTra
B nopsaaok KOy pa 6epu-6epu
D o6aux AMIIUABI paxur

OTH CBS3M HAIIOMHUHAIOT JIpyTHe, B KOTOPBIX YETHIPE BEIIECTBA: OTHEHHOE BEIIECTBO, JKU3HEHHOE BEIIECTBO,
BO3JIyIITHOE BEIECTBO M YIJIEPOJ MPEACTABISIIOT OTPAKEHHE JIEMEHTOB ApHcToTens. MOXHO, BEpOSTHO, Jaxe
CKa3aTh, YTO YETHIpE BUTAMHWHA Ha 0oJiee BHICOKOM YPOBHE POJICTBEHHBI YETHIPEM HA3BAaHHBIM BELIECTBAM.
BurtamuHBI MOTYT paccMaTpUBaThCA KaK CHJIOBBIE IMOTOKH, KOTOpBIE €LIe Pacraop ksacuos,

He (PMKCHPOBaHBI B CYOCTaHIIMU, CHJIOBBIE TOTOKH, KOTOpEIE, B3aHMMHO
mepervieTascb, MOTYT OTKPBITH IyTh K  IIOJHOIEHHO-30POBOMY  —
00pa30BaHuUIO OeIIKa.

B Tedenwe monroro BpeMEHH aBTOP IBITAJCS JKCHEPHUMEHTAIBLHO
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coriacoBaHa ¢ TPHUPOJON BHUTAMHMHOB, ¢ (IYKTYUPYIOMIEH CHIION oo i Sl s i
HU3IIy4ECHHUS.

Ecnmm depe3 mpu3My NpONMyCTHTH JIyd CBETa, Ha OCION CTeHe, HAXOIAIISHCS 3a HEH, TOSBUTCS CIIEKTP.
Bunumbiil CIeKTp MOXKET OBITh pacHIMpPeH B 00€ CTOPOHBI B HEBUAUMYIO
o0iacTh. 3a KpacHBIM OyIeT HaXOAWTHCS WH(PAKPaCHBIA, KOTOPHIH C
IIOMOINBIO  TEPMOMETpa MOXKET OBITh OOHAapyXeH KaK TeIIOBOE
Bo3zelicTBre. 3a (DMOJETOBBIM JIEKHUT YIbTPa(QHUONETOBBIH, KOTOPHIHA
TaK)KE HEBHIUM, HO KOTOPBIM OOHAPYKUBACTCS IO €r0 XUMHYECKOMY
Bo3melicTBMIO Ha  (ororpaduyeckylo IUTacTHHY. 10, YTO MBI
¢dotorpadupyem, MO CyHIECTBY HEBHAMMO, HOO TO, 4YTO Ha
(dotorpaduueckoil TIACTUHKE BBI3BIBACT XUMHYECKHE W3MCHCHUS,
KOTOpBIE ITOCIIe TIPOSIBICHUA W (PUKCAMK AT 00pa3, 3T0O HEBHAUMBIE P 15

CxeMaTHYecKor NPEACTASACHHE NOCTAHOBKM ONBITA AAR NOFAOMICHHA KOCMH-

yHBTpa(bHOHeTOBLIe quH. ) 3 — CBETA — M XMMIMECKOTO MIAYYeHMA, B JamucuMocts of

[ 5 CPEPHYECKOTO TOTAGEANMETO COCYA A NOTAGEACTCR DAHO
39 w3 TPeX FHEPreTHYECKHN KAYECTs.

PacTeop xpacyos, foaa HAM 3CKYARNA

DrcneprMeRTaIALHOE
NPOCTPAKCTAD




Ecnu B mOTOKE 3THX JIyuell NOMECTHTh COCY, HAIlOJIHEHHBIM PAacTBOPOM KBAacIOB, TO HMCYE3HET TeIUlas
YacTe crekTpa. MHQpakpacHb OyJeT MOTJoIIeH, TOT/Aa KaKk CBETOBas M XWMHUECKas 4acTh CIEKTpa MpOHAeT
OecnpensiTcTBeHHO. Eciim ’k€ NMOMECTUTH CTEKISIHHBIA COCYIl C PacTBOpPOM Hona, TO OyIeT MOIJolieHa Bcs
CBETOBAs YaCTh CIEKTPA, TOI/IA KaK TEIUIO M XMMH3M TIPOMIyT GeCrpensTcTBeHHO. Mo, Kak MOXUTHTENh CBETa, B
3TOW CBS3M HaMH yXe yHmoMuHaicsa. Eciu ke, HaKOHeI], MOCTaBUTh COCYJ C PacTBOPOM 3CKYJIMHA, TNIMKO3MJA
KOpBI KalllTaHa, TOrAa OyJeT MOTJIOLIeHa YJIbTpadHoeTOBasi 4acTh CIEKTPa, TOTAa KaK CBETOBas W TEIIOBas
POy T OECIPENATCTBEHHO.

Takum 00pazoM MOXHO TUPPepeHINPOBATh OObEAHMHEHHBIC B CIIEKTPE MUPOBBIC CHIIBI M MPUNATH K TaKOH
IIOCTAaHOBKE OMBITOB, KOTOpas IMO3BOJISIET HCKIIOYUTH OTHEIbHBIE KOMIIOHEHTHI. VICIonb3yeMblii CTEKIISTHHBII
cocyn momyuuia (opMy IBOWHOrO mapa. B 3aBHCHMOCTH OT TOrO, HANOJHEHO JIM MPOCTPAHCTBO MEXIY ABYMS
KOHIIEHTPUYECKUMH IIapaMu pacTBOPOM KBAaclOB, paCTBOPOM IOAa WM PacTBOPOM 3CKYJIMHA, CO3JAIOTCA TPHU
MIPOCTPAHCTBA ONBITOB, PX KOTOPBIX B OJJHOM CIIy4yae BBIIEISIETCS M3JIydarolasicsi MUpOBas TEIUIOTa, 3aTEM CBET
Y, HAKOHEI, KOCMUYECKHI XHMH3M, MUPOBOH mopsaok (puc 18).

[lypnyp

Kearo-kpacHslit Cutie-KpacH»lit

JKeaToit Curnit

N

Puc. 19, 3eaeHbii

Temesckuii y6emogoil Kpya: JHCemplil U CUHUL NPEOCMABIAION CODOU YUCIble, HECMEUAHHbLE U He6OCueOuIe YEemd.
Tlocpeocmeom cmewienus OHu 0arOm 6HU3ZY 3€NEHBI U BOCX00SM K HCENMO-KPACHOMY (OPAHINCEEOMY) U CUHE-KDACHOMY ((huoemosomy),
KOmopble 00beOUHAIOMCS 6 NypRype. 3eMHOMY 3€/leHOMY NPOMUBOCHIOUM «HeDeCHbIT NYPRyp».

Eme HaM He XBaTaeT IMOCTAHOBKH OIBITA IS BBIAEICHHS (Gopmupyromeid MupoBoii cmibl. Ho ee MBI He
MOXXEM HaWTH B 36MHOM cCHeKkTpe. Ecimu Mbl OylieM u3ydaTh T€TEBCKHI IIBETOBOW KpPYT, TO MBI YBUJIUM, YTO
36MHOMY CIIEKTPY, OT KPacHOTO 0 (pHOJIETOBOTO, MPOTHBOCTOUT HEOECHBIN CIIeKTp. MeX Iy KENThIM H TOIyOBIM
MBI HaXOAWM B CIEKTpe 3eMHOW 3eileHbI. OmHako ['ere momemniaer HANPOTHB 3€JICHOTO HEOCCHBIA ITypITyp.
PacnonoxeHnue 1IBETOB MO KPYry WJIM B JIByX TPEYTroJIbHMKAaxX, KakK Jienai 3To l'ere, sIBUIOCH TOHM IMJI0JA0TBOPHOM
uaee, KoTopas cpa3y e BHOCHUT BO BCE JKU3Hb M OCMBICICHHBIN MOpPSNOK. JIMHEHHBINM CHEKTp CKphIBAaeT
COOCTBEHHOE CYIIECTBO IIBETa, KOTOPOE HAXOTUTCS MEXIYy MaTepHaIbHBIM M HeMaTeprualbHBIM MHpOM (puc 19).

[lypnyp Henb3si MOMYyYUTH CMENIEHHEM KPacHOro M (UOJETOBOTO, KaK 3elIeHOE IMOCPEICTBOM CMECH
KENTOro0 U TroiyOoro. ['eTe momyumn mypryp, KOTia OH KpacHBIM KOHEI[ OJTHOTO CIIEKTpa 3aCTaBWII MajaTh Ha
(bmoneToBEII KOHEI Apyroro. CienoBaTeNbHO, 37IeCh B CyOCTAaHINH HE TIPOUCXOIUT CMEIICHUS, KaK 3TO BO3MOKHO
TIPU CMENICHUH TOJIyOOTO W KEJITOTO B 3€JICHOM, HO 00Jiee TOHKOE B3aMMOIIPOHUKHOBEHHE 0ecCyOCTaHIIMOHHBIX
mnydenuit. [loaTomy mypryp 3aHMMaeT UCKIIOUUTENbHOE MecTo. Eciu pacTBOpuM Mypiyp A0 HEXHEHIIMX
TOHOB, TO TOJYYHM IIBET WHKapHAT, [BET KOXXH JKUBOTO 4ejoBeka. VHKapHaT, 0e3 COMHEHHs, - 3TO BHICIIEE
BOCXOXKJIEHHE W CHHTE3, I[BET, KOTOPHIA HE (PUKCHPYyeTCs, HO pa3bIrpeiBaeTcs B )kUBoM. OH TOTYaC MEHSET CBOM
OTTCHOK, KOraa MCHACTCA OTHOUICHUWE AYUIW K TCIY. Korz[a Aynia MoKugaeT TEjio, TO HBCTOBOP'I TOH TOTYac
MEHSETCS Ha MIPOTUBOIIOIOKHBIN, 3eTeHbIN. HKapHAT POJACTBEHEH MyPIIypy.

Wrak, ecnu cekTp MpeAcTaBlATh JIMHEUHBIM, TO Mbl 3Ha€M, YTO 3Ta

JIMHUA BIIPABO U BJICBO IIPOCTHUPACTCA OO 6eCKOHe‘IHOCTI/I, TO €CTh BUJIHUMaA " Tlypnyp

rd Murapuar

JMHMS ClIeBa 4Yepe3 HMH(PAKPaCHBIH YXOMUT B OECKOHEYHOCTh, CIpaBa /
yepe3 yabTpadHOJIETOBLIA TaKkkKe TepseTcs B OeckoHeunom. Ho wu3 '
MaTeMaTUKU Mbl 3HAE€M, YTO OECKOHEUHOCTb ClIEBa Ta XKe camas, Kak U
cipaBa. U 3Ta 6eCKOHEYHOCTH 3aJI0’KeHa B MUPOBOH Kpyr. CTAruBast €ro B
3eMHOM 00pa3, Mbl MOXEM MPEICTABUTh MHPOBOM KPYyr ClEIYyOLIUM
obpazom (puc. 20).

T. e. MecTO IypIypa B MEPOBOM KPYT'y JIEXKUT HATIPOTUB 3€JIEHOTO.

Ho kak MoxHO cepy Mmyprypa BHECTH B 3€MHYIO MOCTAHOBKY
onbita? Jliust 5T0i chephl BCe, YTO HOPMATBHBIM SBJIAETCS I 3€MHOTO, HE
uMeeT 3HaueHus. Bce, Tak cka3arh, TnepeBepHyTO. B 3eMHOM wumeeT KMo, BeckCOCT TP GECKOWEWIOCTS cAER - o3 o T4 ¢
3HAYEHME HAMOIHEHHOCTH NPOCTPaHCTBA. COCTOSHME, TIPOTHBOTIONOMKHOE  mormocron scupony 010 P21 o1 Ko vecre ammpuarass
HAIOJHEHHOCTH MPOCTPAHCTBA — BaKyyM. ECIIM Mbl HAIlONHMM Hall JBOMHOM WIap HE KBAaCLAMH, HOIOM WM
5CKYJHMHOM, HO BBIKA4aeM M3 HErO BO3AyX, CO3IaB IYCTOE MPOCTPAHCTBO, TO BHYTPH JTOH cepbl 00pasyercs
ONBITHOE IPOCTPAHCTBO, B KOTOPOM Oy €T HCKIKOYEHO (GOPMHUPYIOIIEE H3TyUEHHUE.

B 2TOM MecTe ciieiyeT MOoIU4eEPKHYTh, YTO IIPU ONMUCHLIBAEMBIX 3J€CH ONBITAX PEYb UAET MCKIIOUUTENLHO O
KAueCcTBaX JKMBOTO, KOTOPBIE JEHCTBYIOT HE TOJHLKO BHYTPH CaMOTO OpTaHW3Ma, M YTO IIOCPEACTBOM
OKCIEPUMEHTA MX OBITHE JOJKHO OBLIO OBITH YCTAaHOBJIEHO KAK MUPOBBIE KAUECTBA.
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Puc. 20, Muporoit usetosoii kpyr.
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OTHoleHHE BakyymMa K (OPMHPYIONIMM CHIAM YSCHSETCS TOCPEACTBOM CIEAYIOIICTO pacCyKICHUS:
BaKyyM — 3TO BCachbIBaIOIIas MOJIOCTh. DTO BCACHIBAIOILEE YCTPOMCTBO CYyTh HE YTO MHOE, KaK Ta CTSATHUBAIOIIAs
CHUJIa, KOTOPYIO MBI JIOJKHBI MBICIIUTh B KQXKJOW 3aMONHSIONIEH MPOCTPAHCTBO cepe W KOTOPYIO MBI OOBIYHO
Ha3bIBacM CHJIOW CIICTUICHUST Mojekyn. I[loyemy 3eMHO# mIap He pacmbUIIETCS B TPOCTPAHCTBE HA MEIKHE
YJaCTUYKH? HOTOMy YTO CYHICCTBYCT Ta BCaChIBarollas Cujia, KOTOPYIO Mbl Ha3bIBa€M cujIon TAXKECTHU, HO KOTOpad
B CBOCH OCHOBE SIBJISICTCS BhIpaXXCHUEM (DOPMUPYIOIICH MUPOBOM CHITBI, KaK U CHEIUICHUE MOJICKYJI.

Wrak, xoraa Ml BHYTpH BaKyyMHOH cepsl HaOIr0maeM GpeHoMeHB! (OPMHUPOBAHHUSI, TO CIEAYET 0KHUIATh,
— ©CJIM CKa3aHHOE BBIIIC MPABUIIBHO, - YTO OHU KaKUM-JIMOO 00pa3oM JOJDKHBI paspyiiarbes. 0o Tak ke, Kak
KBACIbl MOTJIONMIAIOT TEIJIO, 3CKYJIMH - XUMU3M, CBETOBOM BOp HOJ - CBET, TaK K€ MOXHO OXKHUAATh, YTO BAKYyM
MIOTJIOMIAeT KOCMHYECKUE (POPMHUPYIOIINE CHITBL.

B camoM jene, MOXXHO YCTaHOBUTH, YTO BBIKPHCTAJUIM30BABINASCS COJIb, Mpaodpa3 00pa3yroluX CHII
(dhopMupoBaHus, B BAKYyMHOU cepe BeAeT ceOs nHave, YeM B OOBIYHBIX YCIOBUSIX.

Jlo cux mop mpW KPUCTAJUIM3AalMKA MBI BCETNa M3y4alld TOJBKO OOJMK OTACIBHBIX KPHCTAIIOB: pebpa,
BEpIIMHBI, TpaHu. Ho BaXkKHO Takke pacCMOTPETh, B KAaKHX MPOCTPAHCTBEHHBIX OTHONICHUSX APYT K JAPYTY
HaxXoOaATCA BBIKPpHUCTAJUIM30BABIINCCA M3 PAaCTBOpa OTACILHBLIC q)OpMI)I. Ecmm HaCBIHIeHHI;Iﬁ pacTBOp HHUTpATa
Kallusi OCTaBUTh HAa HEKOTOPOE BpEeMs B KPUCTAIUIM3AIMOHHOW KaMepe, TO MpuMepHO depe3 10 MHUHYT
BBIKPHCTAJNTN30BABIINECS UTIIBI KPUCTAIUIOB AaIyT CIEAYIOITyI0 KapTuHy (doTto puc 21).

B sTOM 00pase TpyAHO BBIIEIUTH KaKOe-T1O0 HANpaBleHHE; PACTION0KEHIE BEChMa XaOTUYHO.

Pne. 22. 4
KpueTasausatuun & sasyymsiof cepe. Puic. 24,
Kpucrasansaiin
B Yerpanensoil nocpeacroom (puitivi xup) - docopeoi cepu
AIOBAMIE ] BEHECIL AYIER KPIC Rakyyiiiol chepé.

KBaapar n NOAYMECHL KAK & PAXMTHTH
1A BAKYYMA. + Meneaensnit paxute

Konrpoasuan xpuerassnsaman TAAAMIVETCH TOABKD B MOHOBENHHE B

& Paxurwisioe ofipasopanses B BaKyymi

e Hapyuaesol Goaee HCTOUEHHOR (O

Ho ecnu xpucramimzaiusi IpOBOJUTCS B ONBITHOM MPOCTPAHCTBE, OTPAHUUCHHOM BaKyyMHOW c(epoii, TO
JONroe BpeMsi KpHCTAJUIM3alsi BOOOLIC HE INPOUCXOMUT. TONBKO CITyCTS HECKOJIBKO YacoB Ha JHE
KPUCTAIIM3alMOHHON KaMmephl MOSBISIOTCA MajleHbKHe OecopMeHHbBIe, KpyTjble KOMOYKH TOYTH aMopQHOI
Macchl. CrycTs emie HECKOJBbKO YacOB 3TH MSTKHE KOMOYKHM NPHOOPETAlOT OTYETIMBO KBaIpaTHUHBIA BUI, a
Takke QopMy moiyMmecsana. B TO MrHOBeHHe, KOTIa Kamepa pa3repMeTHU3UpyeTcss W BITyCKaeTcs BO3OYX B
MPOCTPAHCTBO MEXAY OOOMMHM IIapaMu, OT ONMCAaHHBIX 00pa30BaHMN HAYMHAIOT PACXOJUTHCS KPUCTAJUIMYECKUE
Jy4H HaropoOue KOopoHsl (puc. 22).

Kpucramisl, o6pazoBaBmmecs BHyTPH BaKyyMHOU cdepbl, UMeroImne B 0ecOPMEHHBIX KOMOYKOB H3-3a
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HezmocTaTka (GOPMHUPYIOIINX CUJI, HAa3BaHbl «PAXUTUYHBIMU KPUCTAJUIAMU». DTUM IIPOCTO BBIPAXKEH TOT (DAKT, UTO,
UCKITIOYMB (POPMUPYIOIINE MUPOBBIE CUIIBI, MBI BBI3BAIM HEHOpMabHOE 00pa3oBaHue, KOTOPOEe, KOTAa OHO UMEET
MECTO B YEJIOBEUECKOM OPTaHU3ME, BEJET K PaXUTYy.

Ecnu 310 npaBMibHO, TO NpH JOOABICHUN BEILECTBA, COAEPIKALIETO BUTAMHUH D, Takoro Kak peIOHil xup,
3TO HEHOpMaJIbHOE 00pa3oBaHHE MOXXHO HCHpaBUTh. OMBITHI B 3TOM HAIpPaBICHUM JOJTO€ BPEeMsS OCTaBAIUCh
0e3yCreUIHbIMHY, TTOKa SMYJIbCUIO PHIOBETO KUpa UM pacTBOp dochopa N0OABIIIN HENOCPEACTBEHHO B PACTBOP
coiu. M Tonpko koraa Oblia caelaHa MOMBITKA 1aTh IPOSIBUTHCS CHUSIOLIEMY JIEHCTBHUIO 3TOH cyOcTaHIMuU, OBbUIO
JOCTUTHYTO «JICYEHUE» PaAXUTHUHOTO KpUCTAIIa.

J1ist 3TO# 1Ienu BMECTO ABOMHOTO Liapa ObLT MCTIONB30BaH TPOHHOM KOHIIEHTPUYECKUH map, MpudeM MEKIY
00OMMH BHEIIHMUMH IIapaMH, KaKk OOBIYHO, HAaXOAWIAch BakyyMHas cdepa. Mexay oOOMMH BHYTPEHHUMH
IapaMul HaXOIHJICS CHIIBHO pa30aBiIeHHBIA pacTBop docdopa.

IIpu Takoil MOCTaHOBKE OMBITa KPUCTAIM3ALUA U3 PACTBOPA HUTpATa KaJlus NMPOXOJWIA B TEUEHUE JECITH
MUHYT M IpuoOpesia MpaBUIbHBIN 1 IOJHOLIEHHBIH 00JIMK - 00pa3 «UCLEIEHHOT0 PaxuTay.

[Ipu noBTOpEeHHHU 3TOrO OMBITA, NIPHU AAJbHEHIIEM HCIIOIb30BAHUHM TOTO XK€ CaMoro pactopa Qocdopa,
0Ka3aJI0Ch, YTO BPEMEHH, HEOOXOAWMOTO JUIsl KpUCTAJUIM3AIMH, TPeOOBaJIOCh C KaXKJIbIM pa3oM Bce OOJblIe U
KpUCTAJUIM3alMsl TPOXOIIIa BCE XaOTUYHEE; ITO O3HAYAET,

4yTo pacTBOp Qocdopa mpu 3TOM mHocTeneHHo obexHsuics. Ilpu
CE/IbMOM OTIBITE, MOCTIE TOTO KaK B MPOJOKEHHE MHOTHX YacOB TIIETHO
OKUJANU TPU3HAKOB KpHUCTANIM3allMM, BCE COOPYXKEHHE (Takke H
BaKyyM) OCTaBWIM Ha Ho4ub Ha cienyromiee yTpo n3 mopomkooOpasHOM
cyOCTaHIINY CHOBa MOSBHIIUCH KBaApaT U moirymecsrl (goto 25). Baxyyunsif Hacoc

DopMHpYIOIIKE U OPTaHU3YIOLINEe MUPOBBIE CHIIBI, IPOXOMS depes =
BaKyyMHYIO0 cdepy, HE B COCTOSIHUM 00pa3oBaTh NMPaBHIbHYIO (GopMy
kpuctaina. Ho HykHO mpencraButs cebe, 4YTO, TeM HE MEHEE,
oTIpe/ieTIeHHbIe MUHUMAJbHBIE BIMAHUSA MIPOHUKAIOT B PAaCTBOP COJH, HO
UX HEAOCTaTOYHO, YTOOBI BBI3BATh KPUCTAJUIM3AIMIO. X XBaTaeT TONBKO,

Bakvym

Pacreop docdopa

IKCNEPHMEHTAABHOE
NPOCTPANCTEO

23,

YTOOBl BBIACIMBLIYIOCS MOPOIIKOOOpa3Hyl0 Maccy cdopMmupoBarb B [ 2

Cxemarniccroe NPEACTABACHNE MOCTAHOBKN ONBITA AAA AHKBMAZLMM Aeit-

KBaHpaT u HOHYMCCHH KBaﬂpaT u HOJIYMCCHI_I B BTOI‘/’I CBSI3U crenA sakyyma (ofpasosanme PaxwTa) NOCPEACTBOM BOIACHCTBMA WIAYTC-
N > b

uia ocoproi cepst.
OpEACTaBIAIOTCS  MHE «BU3UTHOU KapTquoﬁ» 06pa3y101_uI/1X u

OpPraHU3YIOLIUX CHUJI, KAPTOUKOM MOCEUIEHUs, KOTOpasi OCTaBIAETCA, KOra JBEPh 10Ma 3aKphITa.

Kpagpar - »TOo mpocTeiiiiee BBEIpaKCHHWE YHCTEUINEH  MHHEpaTbHOW  (HOPMHPYIOMIEH  CHIIBI.
[IpocTpaHCTBEHHBIN KPECT YHIIE BCETO BBHICTYIAET B MPOCTPAHCTBEHHOU (popMe KyOa. B pacTurensHOM 1mapcrse,
TaMm, rae ¢opMHpYIOIIas cuia JIefcTByeT OCOOCHHO CHJIBHO, TaK CHJIBHO, KakK 3TO BHAHO Ha MpuUMepe
ryOOIIBETHBIX, Y KOTOPBIX M3Iy4YEHHE B 3allaXxe 3aXBaThIBACT JIMCThSI W CTEOENb, MBI HAXOJIUM B IOTIEPEYHOM
CEUeHUH CTeONs KBaApaT. Y pacTeHuil, y KOTOpPBIX Ha MEPBOE MECTO BBICTYMAET OPTaHU3YIOIIasi MUPOBas CuiIa
XMMHU3Ma, UMEIOIasi OTHOLLICHUE K OpPraHu3MaM ¢ OOJIBIINM COAEp)KaHHEM BOJbI, KaK, HApUMEp, Y Kaly KHHUIIBI
0OJIOTHOW WIIM MaTh-M-MadeXd, Mbl HaXOAWM JHCThA B (popme moaymecsima. [loxymecsiy - 3To mpocTeiimee
BBIpKCHHE TSI TEHCTBYIOMIEH OpTaHU3yIOMIEH CHITBI, GOPMUPYIOMEH B KUIAKOM (XUMHU3M).

Takum 00pa3oM, TMOCPEACTBOM HCKIIOYEHHS KOCMHUYECKHX (OPMHPYIOIIMX CHJI, BBI3BIBAETCS
HEHOPMAJIbHBII MpOIecC, CPAaBHUMBIM C MPOLIECCOM, KOTOPBIM y UEJIOBEKA BEAECT K PaxuTy. ITOT HEHOPMAJIbHBIN
MpoIlecC MOXET OBbITh BBEACH B HOPMAIBHOE pPYCIO TIOCPEIACTBOM BO3JCHCTBHS BEIIECTB, SBIISIOMINXCS
HocuTensiMu BuTamuHa D. Tem cambIM 3aMBbIKaeTCsi ILEMb JIOKA3aTENbCTB, YTO BUTaMMH D sBIseTcs He
COEIMHEHHEM, KOTOPOE MOKHO TOIYYUTh XUMUYECKUM ITyTeM, HO MIEPBUYHO (YOPMUPYIOLIEH MUPOBOH CHIIOH.

[TomoOHBEIM ke 00pa3oM NPOU3BOAWINCH HAONIONCHUS 3a TOAXOISAIIMMH TeCcT-00beKTaMu B cdepax
KBaclloB, Homa i 3ckyarHa. OueHb MOAXOMALIMMHM Ui 3TON IeNM OKa3aJInCh ApOXokH. OHU MPEeACTaBISIOT
co0OH OpraHu3M c JIETKO HaOII0AaeMbIM JKU3HEHHBIM npoleccoM. OHH pa3iararT caxap Ha CIHPT U YTICKHUCIIBIA
ra3. YTIIEKHCIIBIA ra3 MOXKET OBITh U3MEPEH U TEM CaMbIM MOXHO CHIENaTh BHIBOJIBI O XKH3HEHHBIX MpoIleccax
Ipoxoxeit. lmarpamMma puc. 26 moka3sIBacT MPOTEKaHWE 00pa30BaHUs YTIECKHUCIOTHI, MPOXOIAIIee 3a CIHHHITY
BpPEMEHH T0]] BO3/IEHCTBUEM pa3IHIHBIX cep.

Jpoxoku, pactymue BHYTpH cdepbl ¢ KBaclaMd W HOIOM, TO eCTh 0e3
KOCMHYECKOTO TeIjla WM, COOTBETCTBEHHO, 0€3 CBeTa, JEMOHCTPUPYIOT Ooiee
CIJIbHOE 00pa3oBaHME YTIIEKUCIOTHI 110 CPAaBHEHHUIO ¢ KOHTPOJIBHBIM OIBITOM CO
cdepoii, HaMOIHEHHOH BoOW. BHYTpH 3CKyIHHOBOM MM BakyyMHOH c(epsbl, TO ©
eCTh 0€3 KOCMHUYECKOT0 XHUMHU3Ma WIIH, COOTBETCTBEHHO, 0€3 (DOPMUPYIOIINX CHII,
pacTyime IpOoXOKHM TOKa3bIBalOT HEHOPMAJIbHOE YMEHBIIEHHE O00pa3oBaHUA
YIIEKUCIOTHl. ODTH CHUJIbHBIE OTKJIOHEHHS OT KOHTPOJBHOW KPHUBONW MOXHO
JUKBUANPOBATh MOCPEICTBOM IO0ABICHUS BEIIECTB, KOTOpBIC, KaK MPU3HAHO,
conepkat sutamMuHsl A, C, B.

B nepBoMm ciyyae MCIIONB30BATIN MACISHYIO 3MYJIbCHIO, Kallelbka KOTOPOi
Obuta nobaBneHa B OpoaunbHyro kKonOy. HeHopmanbHOe pa3BuTHE APOXOKEH B
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cdepe, HAMOMHEHHOW HO0M, OBUTIO OCTAaHOBJICHO JOOABIICHHEM AKCTpaKTa MmmuHaTa. HeHOopMabHOE pa3BUTHE B
cdepe 3CKyIMHA UCTPABICHO NO0aBICHHEM 3KCTPAKTa M3 PUCOBBIX OTpyOei. M TombkO HEeHOpMallbHas KpHUBas
0o0pa30BaHUs YTICKUCIOTH B BaKyyMHOH cdepe MOXeT OBITh WCIpaBleHa UMb MOCPEACTBOM NPUMEHEHHS
M3JIyYarolled SHEepPruy BEUIeCTBa, HECYIEr0 BUTAMUH D, TO eCTh Takoil opraHu3alliy ONbITa, Kakas MOKa3aHa Ha
puc. 23.

Eme warnsgHeli MOTyT MPOJEMOHCTPUPOBATHL OOJIE3HEHHBIC SBJICHUS MHKPOCKOIMMYECKUE O00pa3bl
JIpOAOKEH, KOTOpBIE MOJIYYArOTCS MPU UCKIIFOUEHUH OTIENbHBIX KOCMHUYECKHUX
CHJIOBBIX TIOTOKOB. Puc. 27 moka3pIBaeT MUKPOCKOIIMYECKI 00pa3 HOPMaIBHO

Pa3BUTHIX JIPOIKIKEH. o %;O
o o (8]
B cdepe, HamonHeHHOI KBacamMu, TO €CTh MPH UCKIIOYCHUH MUPOBOM P H—
0 {komTpoas)
TEIIOTHI, OOpPAa30BBIBAIMCH HAcTosAmMe Kapauku (puc. 28). OHH OUYcHB 58 ©

AKTHBHBI, TOCKOJBKY OHHM pa3BUBAIOT HEOOBIYHO CHIIBHYIO BBIABIXATEIBHYIO
JIEeSATENFHOCTh (CM. KPHBYIO). 37€Ch HATJSJAHO MOXHO BHUJETH TO COCTOSIHHE,
KOTOpOE BCJIEICTBUE HEJOCTATKA BUTAMHHA A OTIPEeNIeTcs] Kak aBUTAMITHO3.

B cdepe, HamoHeHHOH 1010M, TO €CTh TIPH UCKIFOYCHUH KOCMHYECKOTO
CBETa, Pa3BHBAIOTCS OPraHU3MBI, KOTOPBIE BBITTISAAT Kak Obl BBDKAaTBIMH, 0€3
Typropa ¥ ¢ BaKyoJIsIMU B IIeHTpe (puc. 29). 3To yBsIIIHe BBICOXIIHE (GOPMBI,
KOTOpPBIC BBIACTSIFOT B KHIKOCTh, B KOTOPOH OHU Pa3BHBAJHChH, CIU3UCTYIO
cyOcTaHIMIO. AHAIHU3 3TOH YKUAKOCTH MMOKa3bIBACT HEHOPMAIBHO MOBBIIICHHOE
coJlep)KaHWe VYTIEKUCIOTHl. Bce 3To BMecTe ckimajgsiBaeTcsi B 00pa3
LIWHTOTHOTO COCTOSTHUSI.

Puc. 30 mokasbIBaeT APOMOKH, KOTOPHIE Pa3BHBAINCH B ACKYJIHHOBOH cdepe, TO €cTh MPH HCKIFOUSHHU
KOCMHYECKOTO XHMH3Ma. JTO OTHOCHUTENBHO OOJbIME, HO CJIad0 OKOHTYpEHHBIE KIETKH Oe3 BHyTpEeHHEi
cTpyKTypsl. Korna oHu cTamkuBaroTCs OpyT C APYTOM, OHH YIDIOMIAIOT APYT
Ipyra u o0pa3yroT KOHTJIOMEpAT, TIOXOXKUWA Ha MUYeIuHbIe COTHL. Bcerma B

(1pi yeTpancuing
TEILADBOTO HANYHEHHA |

TI0JIE 3PCHMSI MHUKPOCKOTIA HAXOASTCS OJTHA WA HECKOJIBKO KIIETOK, KOTOPBIC . — © P ©
i i & e [+
JIONAKOTCS MJIM  PAcTBOPAIOTCS, BJIMBAACh B OKPYKAIOILYIO JKHJKOCTB.  [fhiouiect s b foas &’@ 8

Iponiecc 0Opa3oBaHMs YITIEKUCIOTHI CHUIBHO 3aMeUIeH (CM. KpuBywo). B @ g0
LIETIOM  CO3JaeTcsl  BIEYATIICHWE  aBTOJUTHUYECKOTO  pacmanga, Kak
HaOIoJaeTcs 3To pu 0oJe3Hn Oepu-oepu.

B BakyymHO#l cdepe, TO ecTh TpH HCKIIOYCHHH KOCMHUYECKHX
(GopMHPYIOLIMX CHJI, Pa3BUBAIOTCS OOJBIINE MIAPOOOpPa3HBIE OPraHU3MBI
(puc. 31). B nmux He HaOmoJacTcs HHUKAKUX A0€p, M MATKas
6ec(OPMEHHOCT TAKXKE M 31€Ch 00pa3yeT KOHTIOMEPAT, HATIOMUHAKOIIMN  Bepricpusponien
m4yeauHble COThl. IIporiecc 00pa30BaHUs YTIIIEKHCIOTHI HCKIHOYHUTEIBHO h"'l
BSUTBIHM, MPY HEKOTOPBIX OMBITaX MOYTH COBCEM OTCYTCTBYET (CM. KPUBYIO).
DTO MOXKET pacCMaTpUBAThHCS Kak 00pa3 paxura.

OmncanHble  37eCh  OOJe3HCHHBIE  (OPMBI, BO3HUKIIHUE IPH
HCKITIOYCHUU YEThIPEX KOCMHUYECKUX MPHUPOJHBIX CHJ, CMOIJIA OBITh MCIPABICHBI TIOCPEICTBOM JA00ABIICHUS HITU
AKTUBU3AIMU COOTBETCTBEHHBIX BUTAMUHOCOIEPKAIIIX BEIIECTB.

Takum o0pa3om, XapakTepHu3anus YeThIpeX BETUKUX CHJI AOMOJTHEHA
Y JaHHBIE TIPEJICTABICHUS O IPUPOJE BUTAMUHOB ITOIKPEIUICHBI.

PaGotel aBTOpa, KOTOpBIE Tak SICHO BBIPAKAIOT OIMUCAHHEIC O
pe3yabTaThl, mpoBoguInch JetoM 1929 roga npu ywyactuu I'. Cyxantke B
bepnune. [IpoBeneHHple Mo3AHEE OMBITH, B ToM uuciae B 1931 u 1932
rojax, Takke M B JAPYTUX MeCTaX, HE JaId TaKUX XKe YOCeIUTEIbHBIX
Pe3yNbTaTOB, XOTS CTaTW4Yeckoe OOOOIIeHHE MOITBEP)KIAAECT OIMHMCAaHHBIC
MIepBBIE PE3YIBTATHl IKCIIEPUMEHTOB. Y Ke HeOOIbIIIe H3MEHEHUS CPENIbl, KOTOPhIe OOBIYHO B OKCTIEPUMEHTAX HE
TpeOyeTcs NpUHUMAaTh BO BHUMaHHE, JTAIOT OTKIOHEHWS B PE3ylibTaTax OMbITa. Takke He ObUIO Oe3pasinyHo,
MIPOBOJISATCS JIM OTBITHL B TOJ[BaJie WM Ha BEPXHEM 3Taxke. TpeOyercs ellle AITUHHBIN PsAJ OMBITOB, YTOOBI Jalee
MIPOSICHUTH MPOOIIEMBI, TPYTITUPYIOIIHECS BOKPYT BCETO KOMITJIEKCA BOITPOCOB.

T
muon cepe

XVI. XUMUS CMOJI - OTPAXXEHHA SI OBJIACTbD ITPUT'OJIHOI'O CIIEKTPA CYBCTAHILIMIA

U3 neBcTBeHHOM cyOcTaHIMM Kpaxmajla B CTOPOHY LIBETKa pa3BEpThIBACTCSI OOTraThIid CIEKTp CyOCTaHIMA,
Kak OBbUIO OIMCAHO B NMPEIbIIYIINX [VIaBaX. B HanpaBieHu KOpHS KpaxMai yIUIOTHIETCs B CyOCTaHIMIO KapKaca -
B nesunono3y. Llennmronosa, npeBecruHa, npeAcTaBaseT B paCTEHUH MPUHIUN IpoYHOCTH. KOpeHb, COOTBETCTBEHHO
BCE KOpHEBOE, OOJbIIE BCEr0 3MAHCHUIIUPYETCS OT TroJOBOrO puTMa. JIMCTBSI M LBETHI NMPEXOIST, KOPEHb IKe,
[Iepe3uMOBaB, BECHOI BBIITyCKaeT U3 ceOs HOBYIO xu3Hb. Ho nake Korga Bce pacTeHHE LIEIMKOM IIOrudaer,
LEJUTFOJIO3HBIE YacTH MPOJOJDKAIOT Jajee CBOI0 MyMH(UIIMPOBAaHHYIO XH3Hb. OmnpenescHHbIE 00CTOSTEIbCTBA
METEOPOJIOTHYECKOT0 W T'€OJIOTHUECKOr0 XapakTepa CIOCOOCTBYIOT 3TOMY Ipoueccy Mymudukanuu. Tak, B
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3€MHBIX CJIOSIX MBI HAXOAMM JaBHO HCUE3HYBLIMH PACTUTENILHBIN MUD B BUAE 3asIeKel Oyporo 1 KaMEHHOT'O yIJIsl.

JpeBHelmid yroiab - 3TO KaMEHHBIM Yroilb, €ro MPOUCXOKACHHE YXOAUT B MEPBOOBITHBIE BPEMEHA.
[loHsATHO, YTO PacTUTEIBHOCTS, JEKaBIIAsl B OCHOBE OOPa30BaHUSI KAMEHHOTO YIJIsl, HEJIb3S1 CPABHUTH C HAIIUMHU
CeroJHsIIHNMU (JOpMaMM PacT€HHH, U OCTAeTCs MOJ BONPOCOM, ObUIM JIM OHM M HACKOJBKO BOOOIIE IO CBOCH
CTPYKTypE TaKUMH IUIOTHBIMH M TBEPJBIMH, KaK HAIIIU CETOHSIHNE (U3NIeCKHEe paCTCHUS.

Ecnu yronas He mpocTo cXHrath, HO HarpeBaThb 0e3 JOCTyma Bo3ayxa (cyxas MeperoHka), TO B Ipolecce
[IOJIyKOKCOBaHUsI, B 3aBUCUMOCTH OT BUAA U NIPOUCXOXKACHHS YIJIs, BBLACIUTCS OOJBIIEC MM MEHBIIE ra3a. YKe B
Hayajie Halllero CTOJIETHs CHayaia B AHIVIMHM, a 3aT€M IOBCIOAY Ha KOHTHHEHTE 3TO CBOICTBO HCIOJB30BANOCH
JUIL TIOJYyYeHHUs] CBETHWJIbHOTO Ta3a. CBeTHIBHBIM ra3 mpeacTaBisieT co00il cMech OTHEHHOTO BeEIecTBAa M
Pa3IMYHBIX YIJIe-OTHEHHBIX BEIIECTB, TAKMX KaK METaH, 3TaH, 3TUJIEH, alleTHIICH U ApYyTHE.

OcTtaTKkoM IpH CyXOil IEperoHKe SBISAETCS KOKC, UCIIOJIb3YEeMbIH A1l 00orpeBa AOMOB, MO3/IHEE OH CTall
HCTIONIBb30BaThCs AT IUTABKH KeJIe3HOHM py/Ibl, 0COOEHHO ISl MOMYUYEeHHUs ONPEAETICHHBIX COPTOB JKeje3a.

[ToGouHBIl MPOAYKT, KOTOPBI 00pa3yeTcsl Mpu 3THUX MpoLeccax, - 3To cMoja (merors). Buawane cmomna
paccMaTpHuBaiach TOJIBKO KaK OECIIONE3HBbIN MOOOUYHBIN MPOAYKT, IIOKA TEXHUKA HE HAY4YMJIaCh UCIIOJIb30BaTh €€
cocraBHble yacTu. CerofHs cMoja HE TOJIBKO He fBJfeTcs OeCIoie3HBIM MOOOYHBIM MPOIYKTOM, HO CIYXKHUT
OCHOBOI1 1151 OOJBIION YacTH BCell Halllel XUMUYECKON HHAYCTPHH.

[Ipu BBIAETICHUHU OTAENBHBIX (PAKLIUA U3 CMOJ MOCPEACTBOM AMCTHUIALMH NOIYYaloT, HApsAAy C TBEPIBIM
OCTaTKOM, OTJENIbHBbIE MPOAYKTHl IUCTHIUIALUHN, OT (pakuui, KHUISIIUX MPH HU3KUX TeMIlepaTypax (JIerKue
Macla), 4yepe3 cpelHHe Macia K TSKeIbIM MaciaM. B 3aBHCHMOCTH OT BHIA W MPOUCXOXKAEHHS YIJI TaKkKe U
MPOAYKTHI TUCTHUISILIUY IO CBOEW XMMHUYECKOU MPUPOJIE PA3IUIHEI.

Cmona Oyporo yriisi COACPKHT 110 GOIBIICH YaCTH MAPAYUHBL,  [fovs | Suosmue oo
TOrJa Kak KaMEHHOYTOJIbHAs CMOJa COCTOMT IMOYTH HCKIKOYMTEIBHO | .
n3 nuKiIonapaduHOB. ODTH XUMHYECKHE Pa3Id4usi BaKHBI s | & [ <
MOHMMAHHMS MOCIIEAYIOMIErO U JOJDKHBI OBITh 31€Ch KPaTKO MOsCHeHbl. | | " (4 O
Ob6euM rpymnmam BeIIECTB CBOWCTBEHEH XapakTep XUMHUYECKOM e
uHepTHOCcTH. OTcroma Ha3Banue mapaduua (parum affinis = 06e3
cporctsa). B camom nenme, 3TM BemiecTBa Tak MEPTBBI, 4YTO He
MIOJBEP)KEHBl JNCHCTBUIO CHJIBHEWIINX XUMHYECKHX areHToB. HMx
MOXHO KHUIISTHTh B CHJIBHEWIIMX pAaCTBOpAaX KHUCIOT, HANpuUMep, B [ | — F— -~
KOHIICHTPUPOBAHHON CEpHOW KHUCIoTe, 0e3 Toro 4ro0bl B HHX 4TO- | ' S Cf Sy O

A0 | |
JIM00 M3MEHMIIOCE. 200 O O QU(.H. O.nu
CH, CH,
C.H

Amnanus IMOKa3bIBaCT, YTO OHU COCTOAT U3 YIJICpOaa U OTHCHHOI'O | CH

(CH,), 0 (CH),

BEIIECTBA, TO €CTb SIBISIOTCS  YIVIE-OTHEHHBIMM ~ BEIIECTBAMH | — |~ —
(yrnesomoponamu). OHAaKO CTPYKTypa 3TUX YIJIE-OTHEHHBIX BEIIECTB | | '
pasinyHa, B 3aBUCHMOCTH OT TOTO, U3 Oyporo WiM KaMeHHOro yris | ™
OHM TOJy4YeHbl. PaHee MblI TOBOPWIIH, 4TO HEOObIYHAS (popMHpPYIOIIAs |
CHJIA YU B YIVIEPOIHON XHMHHM HAXOMHUT CBOE BBIPAKEHHE B TOM, 4TO | v | ai cn) O:O
00JafaroMii  YETHIPbMSI  CHJIOBBIMH  CBSI3SIMH ~ YIJIEPOJ  MOJXKET (CH),, 20 (CH),
COCIUHATBCA C CaMUM COOOHM, OTCIOIa BO3HHKAET KOJOCCAIbHOE o
pasHooOpa3ue KOMOWHAINMA CTpyKTyp. Tak, mapaguHbl SBISIOTCA | 5| ™"y Fluerather, Choven feten
YIJIe-OTHEHHBIMU ~ BEIIECTBAMHM C OTKPBITOH IENbIO, TOTJa Kak (CH), 20 (CHy,
uKionapaguHbl UMEIOT 1enb L[MKINYecKoil CTPYKTyphbl, 8 UMEHHO :

MECTUYIJICHHOC KOJIBIIO.

IEROBOE MACAD AwTpaues Denantpen
e MACAD

- ./,/
i "’\/‘}IL
AN
4 J\\_/c

g
OTEPEITaA Uens napadumuon UHKARYECKan \'.’p}‘KT}'P-J witkaonapadima

BcenenctBue 3Toro omIMUMs CTPYKTYp NapaduHOB U LUKIONApadUHOB ONpPEACISIeTCs] UX NPUTOAHOCTD IS
XMMHYECKUX NpeoOpa3oBaHMid, KaK 3TO CTaHET SICHBIM B JanbHeliieM. BHawane paauMm mpeaBapuTelIbHOE
IPE/ICTaBIECHNEe, HU B KOEM ClIydae He MPEeTeHIYIOIIee Ha MOJHOTY, 0030p OTAEIBbHBIX NPOIYKTOB JAWUCTHILIALINN
(cM. Ha cocelHEeM CTpaHUIIE).

Hedts (ceipas HedTh) mMOKa3biBaeT coOCTaB, MOMOOHBIA CMOJe, MOIy4eHHOH u3 Oyporo yrus. [lpm
(hpakIMOHHOW MUCTHIUIANIMA OHA TAKKE JAeT MPOAYKTHI TapaduHOBOTO psifa: OCH3MH, KEpOCHH, mapaduHOBOE
Maciio, napadgud. HedTs MOXKHO paccMaTpuBaTh Kak €CTECTBEHHYIO CMOJY, KOTOpasi, BO3MOXKHO, 00pa3oBajach B
pe3yabTaTe KOKCOBaHUS OOYTIMBLIMXCS PACTUTEIBHBIX OCTATKOB B PE3YJIbTaTe 3eMHBIX KaTacTpod.

B To Bpems Kak cMmoua, TONydeHHas U3 Oyporo yrisi, ye CpaBHHTEIBHO JaBHO mHepepadaThiBacTcsi B
rOpIOYHEe BEUIeCTBA, CMA30YHbIE BEIECTBA U MapaduH, M TaAKUM 00pa3oM MPEBPATHIACh B IPEANOCHUIKY paciBeTa
MAIIMHHON TEXHUKH, KaMEHHOYTOJBHBIE CMOJBI €mle A0 cepeduHbl 19-ro croneTns ObUTH Oecroie3HbIM
MOOOYHBIM TPOAYKTOM, OIYCTOIIABIIMM TIOJII B OKPECTHOCTSX Ta30BBIX (aOpUK M KOKCOXUMHYECKUX
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koMOnHaTOB. Tosbko ¢ 1846 roma Ha9amM UCITONIB30BATh OTACIbHBIC (DPAKIIUK JJIS TIPOTIMTKH JKEIE3HOTOPOKHBIX
IIIaJT ¥ IOTOM BOOOIIE APEBECHHBI, IOCKOJIBLKY OBLIO O0OHAPYKEHO OAKTEPUITUIHOE, BPaXKIcOHOE KU3HU JICUCTBUE
3TUX (PaAKIHA.

IlpuunHa 3TOrO Jiekana B YCTOMYHMBOCTH MPOJYKTOB KaMEHHOYTOJBHOW CMOJIBI TIPU BO3JIEUCTBUHU Kak
XUMHUYCCKHX, TaK W OKHCIMIOHINX arcHTOB. HpOI[}IKTBI KaMeHHOYFOHBHOﬁ CMOJIBI HE€ TaK JICTKO Cropajii, Kak
MPOJYKTHI OypOro yTris, ¥ MO3TOMY HE TOJWIMCH B KAa4eCTBE TOILIMBA JJIsl JBUTATENCH BHYTPEHHETO CTOpPaHUs.
[Tockonmpky oHH He 00Namay Takke BA3KOCTHIO MapadWHOB, OHW HE MOTJIA OBITh UCTOJIH30BAHBI KAK CMa304HEIE
MaTepHaibl.

U Tonpko Koraa yaanoch HAWTH B CMECH CEPHOM M a30THOW KHCIOTHI CPEJICTBO, CIIOCOOHOE BO3/ICHCTBOBATH
Ha nukionapadursl, eq Obut ciomad. [Ipu oOpaboTke OeH305Ia Ha3BaHHON HUTPUPYIOMICH CMECHIO IOYJacs
HUTPOOEH30I1, HA3BaHHBIA TaKXKe JIOKHBIM MUHIATHHBIM MaCJIOM.

O/NOI

OTOT HUTPOOEH30JT MMEET BBIPAKECHHBIM apoMaT M MCIIONB3YETCS CErOAHS IS apOMaTH3aIlMi BaKChl IS
mapkera, CamoKHOro kpema u T. m. Otcroga Bcsi oOmmpHas o0jacTh XMMUHM IHUKIONapaWHOB Ha3BaHa
«apoMaTU4eCKON XHUMHUel». B MPOTHUBOIMOIIOKHOCTh 3TOMY XHMMHSI OTKPBITHIX IIETIel HA3BaHA «amU(aTHYECKOM
XUMHEH », TMOCKOJBbKY ITOCPEACTBOM NPEABAPUTEIEHOTO OKUCICHUS AITHX IMPOMYKTOB IIOJyYaloT BEIIECTBa,
HMMEIOIINE XapaKTep KUPHBIX KUCIOT (anudaTudeckoe = )KUPHOE).

Hutpanus GeH3ona AelcTBUTENBHO ObLIa HACTOSINUM MPOpbIBOM. OTCIOJa apoMaTHYecKas XUMUsl Hadaia
pPa3BHBAaThCA TWUTAHTCKAMHU Mmaramu. [lyTeM pa3IWYHBIX TPOIECCOB CHHTE3a OyayT, OYEBHIHO, MOIYUYEHBI
MUJUTHOHBI HOBBIX BEIIECTB.

W3 HuTpOoOEH30:1a MOCPEACTBOM BOCCTAHOBIICHHSI IIPH ITOMOIIM OTHEHHOT'O BEIIECTBA MOMYYaloT aHUIIHH

NO, NH,
O O

HUTPOGER30A aHHAUH

Korpga yAacTcda HIpru MOMOIIKW HU3OLMIPEHHBIX MPOLECCOB (,Z[I/Ia30TI/IpOBaHI/IG u KOHy.TII/IpOBaHI/Ie) ILO6I/ITI>C$I
HAKOIUICHU BO3AYUIHOI'O BEIIECTBA, BOSHUKAIOT IMEPBBIC CUHTETUYCCKUE KPACUTEIIN.

NH, N-NOH N=N NH,
Cﬁm\o C{/ T U
aHMANH AMazo6en30a aMMHOa100eH30A

(aHMAMHOBBLI KeATbIH)

B 1856 rony Ilepkun BeImycTHI B IPOJAXy MEpBble aHUIMHOBBIE Kpacutenu. B 1866 roay bailep namen
METOJ TeXHHYECKOT0 CHHTE3a HHIUI0, U BCKOPE IIOCIIE 3TOr0 MOCTYIIMWIN B IPOJaXy KyOOBbI€ KPacUTENIU IPYIIIbI
WHAAHTpeHa, OEH3aHTPeHa U T. 1. U IPOYNE COBPEMEHHBIE KPAaCUTEIH.

Ha sTo rpanmmo3Hoe TeXHHYECKOE pa3BUTHE OBUIO HANpaBlIEeHO KOJOCCANBbHOE MPHICKAHWE U CUila
paccynka. Hempekpamaromieecss 4eJ0BE4ECKOE CAMOIIO)KEPTBOBAHUE M HEOOBIYHBIE CTCUEHHSI OOCTOSITENbCTB
XapakTepHBI JAJIS )KU3HEHHOTO MYTH JIIOJIeH, CIOCOOCTBOBABIIUX 3TOMY pa3BuThio. [loTpsicaeT, Hanpumep, cyapba
Pynre, xak OH mNpH TSOKENbIX JUYHBIX OOCTOSTENBCTBAX CHOBA M CHOBa oOpamiaercss K mpoOieme
KaMEHHOYTOJbHOH cMonbl, moka B 1834 romy emy ynamoce mpu o0paboTKe ompeAeneHHBIX (pakiuit
KaMEHHOYTOJILHOM CMOJIBI XJIOPHOW U3BECTHIO TIOJYIHUTh TOJTy00BAaTO OKpPAMICHHBIA MPOIYKT peakiini. Ho mpomio
JIBa CTOJIETHS, TOKa OCTphIi yM ["oMaHa MO3BONMIN ATO HaOMoqeHne PyHTe 00paTuTh Ha TEXHUYECKHE HYKIBI.

B 1858-1865 romax Kekyne co3ganm HOBYIO CTPYKTYPHYIO XHMHIO, YTO CIIOCOOCTBOBAJIO HCCIECIOBAHHSIM
HOBbIX Kpacurenedl. Ilpumep Toro, kakyro poip chirpana cyas0a: Kekyne cuaen Ha Kpblllle JIOHZOHCKOTO
omHHOyca u 3agpemain. OH mpoexal CBOIO OCTAHOBKY, HO 3aTO YBHJEN COH, B KOTOPOM aTOMBI yTJepona,
B3SIBIINCH 32 PYKH, KPYKHINCh BOKPYT HETO XOPOBOJOM. DTO BAOXHOBMJIO €r0 Ha CO3AaHNE CTPYKTYPHON XUMUHU.

Hemuoro mpomuio BpeMeHH, MOKa OTKPBUIM, YTO BELIECTBA M3 3TOM 00JaCTH, MPOMEKYTOUYHbBIE MPOIAYKTHI
MIpH TIOyYEeHUH CHUHTETUYECKHUX KpacHuTelel, OKa3bIBalOT BO3/JECUCTBHME Ha YEJOBEUECKUIN OpraHu3M, U Tak
Hayvanach 9pa CHHTETHYECKHX JieKapcTB. M3 ¢eHona cranm momyyaTh caTuIMIOBbIE TIpenaparhl, acClIUPUH | Jp.

O -OH leH Of-com-lj

q)CJiU_\ CAANIMAOBAR KNCAOTA AUETHACAAMUHMAOBAA KHCAOTA
(acnupun)

Bo3Hukna xumuoTepanus, KoTopas MblTajlach MPUMEHUTH OIBIT UCCIEAOBAHUN B XMMUU KpacuTenei. Tak
ke, KaK B XMMHH KpacUTeNleH IMOCPEACTBOM J00aBJICHUs OOKOBBIX IIemeld K OCH30JbHOMY KOJIBIY MOJYYaroT
pa3uYHbIe OTTEHKU IIBETa, KOTOpbIE Ja)Xe MOXKHO pacCuuTaTh 3apaHee, TaK XHUMHOTEpanus HMEET SIpo,
pearupylolee ¢ mia3MeHHBIM BEIIIECTBOM OPraHU3Ma, U TIOCPEICTBOM 100aBICHUS MOOOYHBIX IEHEH TOCTUTACTCS
Bapuanus ero Jeiicteus. Takum oOpa3oM, HampuMep, BO3HUK Iperapar cajabBapcaH, MOJHOE HayYHOE Ha3BaHUC
KOTOPOTO CIEAYIOLIEE:
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As=As

HCl-HN- OO “NH,-HC

(511 (il[
COARHOKHCABH 13Pa-AHOKCH-METa-AHAMHHO-3PCCHOBEHI0N
Cpenu mpoMEKyTOUHBIX IPOIYKTOB IPOM3BOACTBA KpacuTelaed ObUTM OOHApYKEHBI CIIAaIKHE Ha BKYC
BEIIECTBA, TOrJa HAYaJIOCh CUCTEMAaTUYECKOE MTPOU3BOJICTBO CUHTETUUYECKUX BEIECTB, MAKCUMAJIBHO CIAJKHX Ha
BKyC. Tak BO3HUKJIM CaxapyH, TyJbLUH U APYrHUe CHHTETUYECKUE CIAIKUE BEIIECTBA.

CO
NHE"CO-NH-O CQ
-NH
-OC,H,
SO,
Ayasin Caxapun

IIpacyOcraHiimeld BCETO OTOTO PAa3BUTHSA SBISACTCS HUTPOOCH30JI, WMCEIOIIMHA, Kak OBUIO CKa3aHo,
apoOMaTHUYECKUH XapakTep; HO 3/IeCh TAaKXKe MOCPEICTBOM IIAHOMEPHOTO CHHTE3a ObUIO MOJIYYEHO MHOXKECTBO
JIPYTUX apOMaTUYEeCKUX BellecTB. Pa3puiach 1ienas BeTBb Nap(OMEpPHON MPOMBINUICHHOCTH, 3HAIOIIAS CETOIHS
LIENBIN sl CHHTETHUECKUX COSTMHEHHH, UMUTHPYIOIIUX Pa3InYHbIE apOMAaThl PAaCTEHUH.

Henp3s oTpumath, 9TO BCE pa3BUTHE XHMHH CMOJI TIPEACTaBISET COOOW KOJIOCCANBHBIA TpUyM(
yejgoBeueckoro uHTeiekta. Ho kakas MHpOBad OYXOBHOCTb CTOUT 3a BCEMH OJOTUMH HABJICHUAMH W UYTO
MIPENICTABISIOT OO0 3TH CYyOCTaHITUH B CBS3H C MUPOBBIM LIEJTBIM? oo ™t

Jagaiite emie pa3 OristHEMCS Ha ITyTh CTAHOBIJIEHUS €CTECTBEHHOTO | or ‘ ™
CIEKTpa CyOCTaHIIUM, HCXO/ OT KpaxMaia, PeICTaBUB ero B o0pase: Kak < ¥ \\ //

B MUPOBOM [IbIXaHHH Pa3phIXJSACTCS CyOCTaHIMS Kpaxmajia U CIEJOM 3a Caxap

caxapoM BO3HMKaeT OKpacKa IIBeTKa, apOMAaTHYeCKHE BEIeCTBa, MeE], T

Macjia M JICKapCTBEHHbIE BEIIECTBAa pacTeHUs. Pa3BuTHE BHU3 HIET B Kpasas
HAaNpaBJICHUH YIUIOTHCHUS W MUHEpaIM3allMH, Yepe3 IIEJUII0N03y, depe3 l
OMOJIOTMYECKUI HYyJIEBOM ITyHKT, TO €CThb YTOib M COOTBETCTBEHHO Ueanorosa
YTOJbHBIE CMOJNBL. B HHUX dYeloBEeYeCKM WHTEIUIEKT HadapoBHIBAET

OTPaXEHHYIO 00JacTh CHHTETHYCCKHUX KPACUTENCH, CHHTETHUCCKUX
apOMaTHUYECKUX BEIECTB, CaXaphHa U APYTUX CUHTETHYECKUX CIaJIOCTEH, Muncparshue
00J1acTh MUHEpATBHBIX Macell 1 CHHTETHUECKHX JIEKaPCTBEHHBIX CPEICTB. - o iy

Korga mbl comoctaBuM 00e 00j1IacTH, TO CO3JacTCs BIICUaTIICHUE,

YTO BBEPXY, B BEUHOM CIJIQXKMBAaHUU MEXKAY >KUBBIMH JCHCTBEHHBIMU

MOJIIPHOCTSIMU, B OECKOHEYHBIX MeTamopdoszax Mexay Hebom u 3emiedt, nexuT Onoiorndeckas o0IacTh
IUHAMHYECKOW JeicTBUTeNbHOCTH. HampoTwB, o00pa3HO TOBOps, TMOI3EMHOE IAapCTBO XHMHU  CMOJ
MIPENICTABISICTCS HaM (PAaHTOMHBIM OTpakeHHEM Toro, uro KocMoc co3maer aumHamudecku. B 3Toil mom3emMHOI
00JacTH TOCTIOACTBYeT HE IMHAMUKA, a CTaTHKa aTOMHOTO MHpa, HWCUMCIHMEIE sBleHHs. Hecmotps Ha
HCYHMCIUMOCTh SBIIEHUI, HAM 3TOT MHP HE MOXET Ka3aTbCs Ooyiee peaslbHbIM, YeM 3eJICHEIONIHA, [BETYIHNA 1
IUTOAOHOCSIIMI pacTUTENbHBIN MUP.

¥roan (cuoau)
Caxapun — =~ Cunvernuecxue

/|\ Epa

Cunrer
ACKapcTea

Pue. 32 «Tloasemnsii cnextp cyBoranuuits Kak OTPAKENNE NPHPOAHOTD.

XVII. MAJIBIE KOHLIEHTPAILIMN Y X BO3JEMCTBUE

Ecnu kakoe-HHOyab BELISCTBO, HANpUMEp, MOBAPEHHYIO COJIb, PACTBOPHUTH B BOJE, TO MPEXKAE BCEro
MOJIHOCTHI0 MCUYE3HET €€ TeNeCHBIN 001K, Ero Hemb3s HU YBUAETh, HU OCSI3aTh. EJMHCTBEHHBIH OpraH 4yBCTB,
KOTOPBI €IIe MOXKET TOTIa BOCIPHHATH MMOBapEHHYIO COJIb, 3TO S3BIK, MOCPEICTBOM BKyca. UTO ke Takoe
MIPOM3OIIIIO C BEIIECTBOM, €CTh JI OHO TaM M B KaKoi (opMe HaxoauTcs?

ToBopsT, 4TO OHO CYIIECTBYET B BOIHOM pacTBOpe. M0OXKHO OIIYTHTH €ro BKYC U OOHAPYKHUTh €r0 HAINYHE
MTOCPEACTBOM XMMUYECKHX areHTOB. B pacTBope MOBapeHHOU COJHM 3TO MOXHO CIeNaTh MOCPEICTBOM pacTBopa
HHATpaTa cepedpa. [Ipn 3ToM BEIMamaeT rycToi Oeplii TBOPOKUCTHIM 0CaI0K, COCTOSIIINN U3 XJI0puaa cepedpa, oH
YKa3bIBa€T Ha TO, UTO B PACTBOPE COACPIKAJICS CIIOCOOHBIM K peakIuu XJIOp (W3 MmoBapeHHOU conu). B BogHOM
pacTBOpe pasbirpaiach, TAKUM 00pa3oM, peakilus, pe3yJIbTaTOM KOTOPOMU SIBJISETCS BHIMIABIINN B OCAJ0K XJIOPHU]
cepeOpa, SIBIAFOIIUICS BUIUMBIM BEIpaKCHHEM HEBUANMOM IMOBApPEHHOM COJIH.

NaCl + AgNO,——> AgCl+ NaNQ,

NoBapERHAR  HUTPAT XAOPMA HHTpaT

COAB cepebpa cepebipa HATPHA
(Beimapaer  (ocTaetcd
B OCAAOK)  PACTBOPEHHBIM)

B kaxoit e ¢opMe ComepKUTCS TOBapeHHAs Colib B pacTBope? Ecim B MIMHIPUYECKHH COCYI HAJINUTH
pacTBOp MOBAPEHHOM COJIM W YHCTON BOJBI, pa3ICTUB UX MPEIapUPOBAHHBIM MEPraMEHTOM, TO Yepe3 HEKOTOPOE
BpeMsi OOHAPYKUTCS, YTO TICPraMEHT B PE3yJIbTaTe TOBOJHHO CHIIBHOTO JIABJICHHS BBITHETCS B OJIHY CTOPOHY.

[IpuanHy 3TOTO SBNIEHHS HA3BIBAIOT OCMOTHYECKHM AaBiieHHeM. [lepramenT obpa3yeT moIynpoOHUIIAEMYIO
MEPETOPOIKY, MPOIYCKAIONIYI0 BOAY, HO HE BemecTBO. OMBIT MOKa3bIBa€T, YTO BEIWYMHA OTOTO JABICHUS
MPOMOPIIMOHANIFHA KOHIICHTPALlUK PACTBOPEHHOTO BEIIECTBA, U UYTO TO PACTBOPEHHOE BEIIECTBO IOIYUHSETCS
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ra3oBbIM 3aKoHaM. OCMOTHYECKOE TaBIICHIE BIIOJIHE MOXKHO CPaBHUTH C JTABJICHUEM Ta3a B 3aMKHYTOM OOBeMe.

[Ipu mocnenoBaTeIbHOM YMEHBIIICHUN KOHIIEHTPAIIUH PACTBOPA BEIIECTBO PACIHIMPSCTCS, MOJ00HO rasy, u,
HaKOHEL, KOHUEHTPAlMsl €ro CTAaHOBUTCA TaK Mallad, 4YTO €ro -
HEBO3MOXHO OOHApy)XHThb HH Ha BKYC, HH XUMHYECKHMH
Meroaamu. Jlaske TOHUANIINE XUMHYECKIE PEAKITUH, IOCPEICTBOM
KOTOPBIX MOYKHO YCTaHOBUTH HAJIMYKE CIA0CHIIIMX KOHIICHTPAIIHHT,

IIOCTENEHHO  OTKa3bIBalOT. Jlaxke Takol  YyBCTBUTEJIBHBIN Pﬁf}j()p
CIIEKTPAbHBIA aHAU3 JOCTUTAET TPAHUI] CBOMX BO3MOXKHOCTEH.

Ipu ymeHblieHMM KoHueHTpamuu g0 1: 10", makomern, -
AOCTUTACTCA COCTOSAHHUC, IMPU KOTOPOM IO HNPCACTABICHUAM O O‘cr(;;ur‘;'wcxoe AdBAEHNE PACTBOPENHONM CyBCTAHIMM HA CTEHKHM COCYAA.
BEIMYMHAX aTOMOB OOJIbIIIE HET HU OJHOI MOJIEKYJIBI TOBAPEHHON

comu B 1 cM® atoro pacteopa. (ITo Jlommury B 1 cM® rasa comepxurcs 4, 5 x 10'® monekyst). D10 paBHOCHIBHO
pactBopeHuio 1 Mr noBapeHHO# coiu B 10 MUIITMOHAX TOHH BOJBI.

Ecnu manmpnie ymeHbIIaTh KOHUEHTPALMIO 3TOTO PacTBOpa, Toraa, Jlake Ha OCHOBAaHHUU TEOPETHUYECKHX
MIPEIICTABICHUH, HEJIb3s MPEIOJI0KUTh, YTO U B 0OJIbIIIEM 00BEME TAKOTO PACTBOPA MOXKET COACPIKATHCSA XOTS ObI
OJIHa MoOJIeKyJia BemiecTBa. [103TOMy CErOAHSIIHUM HAay4YHO BBIIIKOJICHHBIM XMMHUKaM WM BpadaM TaK TPYAHO
MOBEPUTH B ACUCTBUE TAKUX MAJIBIX KOHLIEHTPALIMM.

W, Tem He MeHee, B TEUCHHUE CTOJICTUN Pa3BUBAOIIASICS TOMEOIATHS TT0Ka3aja, YTO TaKUe U €Ile MCHBIINE
KOHIICHTPAIMK 00JIa/Ial0T TePaneBTUICCKUM YD HEKTOM.

[lepBsIif, KTO BBEN B Tepanuio ciadbie KOHIeHTpanuu, ObuT ['anemanH. Vcnonb3yemple M KOHIICHTPAIHH
JOCTUTAINCH OTpeAeNIeHHBIM CIIOCOOOM, ¥ JIEKapCTBEHHBIE CPEACTBA, MPUMEHSIEMbIe CErOJHS B TOMEONATHH, B
CBOEM TPUTOTOBJICHUHU OIMUPAIOTCS B OCHOBHOM Ha METONUKY ['aHeMaHHA. YMEHBIIICHUS KOHIICHTPAIIUU TaKUM
0COOCHHBIM CITOCOOOM OBLTH Ha3BaHBI MOTEHIMpOBaHHEeM. OHH MOTyYaIiCh CIETYIOIINM CIIOCOOOM.

Ecmu MBI ipoBoMM Takoe paz0aBieHre, HampuUMep, ¢ Cyib(paroM Mean, TO HaduHAeM C OJHOTO rpaMma
cyabdara menu, pacTBopseM ero B 9 r Boasl, nonydas 10 r 10% pactBopa cynbdara Menu, ¥ 3TOT pacTBOp B
TEUCHUE ONPEEICHHOr0O BPEMCHU PUTMHUYECKH BCTPAXUBACTCA. OJTO JaeT MEpBYHO MOTeHImIo. Hogeifmue
WCCIIEIOBAHUS YK€ [AIOT HMCXOJHYIO TOYKY [UIS ONTHMyMa BpPEeMEHH M Haubosnee 3PQPEeKTHBHOTO pUTMaA
BCTPSIXUBAHUSL.

Jlazee GepeM 1 cM’ MONYYEHHOro TAKHM 0Opa3soM pacTBOpa M pasbaBiseM B Boge 10 10 cM’, CHOBa
BCTPSAXHBAEM U TOJy4aeM BTOPYIO MOTEHIHIO. 1 cM® IOCIeHEro pacTBOpa CHOBa pasbaBisieM Bomoit 10 10 e’ u
BCTPSIXHMBAEM TaKHM K€ 00pa3oM, Kak Mpexae. ITO TPEThs TOTSHITHS.

ITockonpKy B mpeiaraéMoM Cllydae pedb HUIAST O PUTMHYECKOM pa3damieHuu B oTHomeHuu 1: 10, B
(hapMaKoJIOTHH TOBOPST O JCHUMAIBHBIX TOTEHIUAX, 0003HaUas UX COKPAIICHHO MHIEKCOM D, 100aBiss 4uCIiio
TIOTSHITNH, CJIeIOBATENbHO, HampuMmep, D3 (= TpeTbs AenmuMaibHas TOTCHINSA). B OTHOICHWM K HWCXOMXHOU
CcyOCTaHIIUM CTETIEHb KOHIICHTPAIUHA COCTABIISIET 1: 10°umm 107,

st cerogusIHEeN XUMUK TaK Ha3bIBaeMasi TPEThs MOTEHIUS, €CTECTBEHHO, CYTh HE UYTO MHOE, KaK BOJHBIIMA
pactBop 1 %o cynbdara menu. Ecnu pactBoputs 1 r cynedarta menu B 1 TuTpe BOABI, TO MBI IOJYYHUM TOT Ke
CaMBIif pacTBOp 00JIee IPOCTHIM 00Pa3OM.

U tem He MeHee sBiseTcs (aKTOM, YTO MOTEHIUS cyibhaTta Menu D3 - 3To He TO e caMoe, YTO mpocTo 1
%o-HBI1 pacTBOp cyibdara MeAw. OTOT (QakT MOXKET OBITh JOKa3aH SKCIIEPUMEHTaNbHO. [l 3Toil memwm
MIPOBOAATCS OMOJIOTHYECKHWE TECTHl, HalphUMep, C CEMEHaMH, KOTOphle NpPOpacTaloT B TOTEHINH H B
COOTBETCTBYIOIIEM IO KOHIeHTpanuu pactBope (Koswucko). Pa3BuTue JNMCThEB W KOpHEH B 000MX Clydasix
pa3IUYHO, Pe3yabTaThl YCTOWYUBEI U MIPU MOBTOPHBIX OMBITaX. 3a MOTCHIIUEH KaK JICHCTBEHHAs CHJIa CTOUT HEYTO
HOBOE, CHJIa, TpoOykIeHHas putMoM. [Ipr moTeHIMpoBaHUY UcYe3aeT CyOCTaHIMs, OHa MCUe3aeT, IPeXk e BCEro,
TEJNEeCHO, 3aTeéM XHMHYECKH U CHEeKTPOCKONHWYECKH, Ha €€ MEeCTO Bce Oojee BBICTyHaeT OHOJOTHYECKOe
BO3JICUCTBHE.

Ecmm MBI 0TOpOCHM CcerofHsIHee OPTONOKCANBHOE IMOHITHE O CyOCTaHIMU, TO TOHSATHE O CyOCTaHIIUH,
KOTOPOE CBS3aHO C IPEICTAaBICHUSMU O BEYHOHM MAaTEpHUM, U HA €ro MECTO IIOCTABUM TO HOBOE IOHSTHE O
cyOCTaHIIMM, KOTOPOE MBI IBITAIUCH BBIPAOOTATh B XOJ€ MpeajaracMbix OOBsICHEHUH, TOrAa MpodiemMa ciadbix
KOHLIGHTpaIUil cpa3y CTaHET SICHOU. B cOOTBETCTBUU € TE€M, YTO MBI MOMBITAIUCH NMPEACTABUTH B MPEIBIITYIINX
TJIaBax, BEIIECTBO CyTh HE YTO WHOE, KaK (pMKCHpOBaHHAs CTyNEeHb OBITHA MaKpOKOCMHYECKHX TporeccoB. To,
YTO Ha 3eMJIe Mbl Ha3bIBAE€M BEIECTBOM, 3TO MHUPOBOMW IMPOIECC B 3aCTHIBIICH, (PUKCUPOBaHHOU (hopMme. 3eMHast
BEILICCTBEHHOCTh M1 MUPOBOE CYIIIECTBO - 3TO JBa MOJOCA, MEXKy KOTOPHIMHU JIS)KUT OSCKOHEUHBIN psfl CTyTEeHEH
ObITHS TIpUpoAbl. PacTeHme camMO BWIEHEHO MEXIy OJTHMH JABYMs TOJSAPHOCTAMH. B  OecuyumcieHHBIX
Metamopdo3ax (GOpMBI M BEUIECTBA, B PUTMaX CXKAaTHS M PACIIUPEHWS, HMHBONIOIHUHA U JBONIOIHH, CYIIECTBA U
SIBJICHUSI, OBITHE PACTCHHUSI - 3TO )KUBOH WICH MUPOBOTO OpraHHU3Ma.

[TocpeacTBoM OMBITOB MOKa3aHO, KAK B KOCMHUYECKUX PUTMaX BO3HUKACT U MPexonuT cyOcTannus. Kpussie
(puc. 2, 3, 4, 12) MOKa3BIBAIOT PUTMHUYECCKYI0 CMCHY CTyIICHHS W3 HEMaTepHAbHOW CTyINCHH OBITHA B
BEIIIECTBEHHOCTH M CHOBA pacIIUpeHue B UMIoHaepabmibHoe. U kak ['eTe onmuckIBaeT 3TO AJIsl PACTEHUS, TaK U MBI
MOXEM JUJISl BCSIKOTO OTIEIBHOTO BEIIECTBAa MPEIMONIONKUTh MAKPOKOCMHUYECKYIO HICH0, KOTOpas B pUTMax U
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BCEBO3MOKHBIX MeTamopdo3ax CTAHOBHTCS, HAKOHeIN, TE€M, YTO MBI Ha3blBaeM BemeCcTBOM. M Tak e, Kak
PACTEHHE OCECHBIO BBICHIXACT M, HAKOHEII, TOYTH TOJHOCTHIO UCYe3aeT (PU3MUYECKH, TOTIa KaK ero CyIIeCTBO CHOBa
BO3BpAIlaeTCsl B MEPOBBIE JJANIM, TaK U (PUKCUPOBAHHOE BEIIECTBO MOXET B PUTMaxX CHOBA PACTBOPUTHCS B CBOEM
MIPOIIECCYaTbHOM CYIIECTBE.

B mpouecce noTeHIMpOBaHUA HAXOAWM MbI T€HHAIBHOE MPEIIyBCTBHE 3TOTO MPUPOIHOTO Ipoiiecca. ITo
HE YTO MHOE, KaK MEepeBOJ| SIBJICHUS BEIIECTBA B €0 CYIIECTBO. B pUTMHUYECKOM YMEHBIICHHUH KOHIICHTPAIUU
BEIIECTBO PACTBOPSETCS, TEpsSeT TeNleCHBIH OONHK, MEPEeXOTUT W3 TBEPAOTO B JKHUIKOE, COOTBETCTBEHHO B
razoo0pa3Hoe COCTOSIHHE M, HaKOHEIl, MOJHMMAaeTcs Ha OoJjiee BBICOKHE CTYNEeHHM OBITHSA, KOTOpBIE YXe He
SIBJITFOTCSL OOJIBIIIE MATEPHATLHBIMHU.

I'oMeomaTus mpITaeTCs JICYUTH HE MTOCPEACTBOM TpyOOTO NEHCTBHS BEUIECTB, HO BBI3BIBATH PACTBOPECHHEIE,
0CBOOOXKICHHBIE OT (hUKCAIMH CYOCTAHITNH, MOXKHO CKa3aTh, TyX CYOCTAHITHH.

Hcnonp3yemplii OpU NOTEHUUPOBAHUM HUCKIIOYUTENBHO NECATUYHBIM PUTM, KaxXeTcs, 3aJaH CaMUM
'aneMaHHOM W, TTOCKOJILKY B 3TOH 00JaCTH HE TMOSBHIIOCh HUKAKWX TBOPYECKHX HICH, Mpeodpasyrommx Oolee
WM MEHEE HaJEeXHbIE€ METOJbl, COXPAaHWIM ATOT NEKAIHBIA PUTM, COOTBETCTBYIOUIMI HAaIlel AeLMMalbHON
CUCTEMC MCD. HO, IMMO-BUAUMOMY, MOXKHO IMPCAINOJOKHUTb, YTO KaXIOMY
BEUICCTBY TPHUCYN[ ero coOCTBeHHbIH puTM. OTHOIICHHE BEIIECTBA K
(dopMupyronM cuiaM, KOTOpOE BBIpaKaeTCs, HampuMep, B ¢GopMme ero
KpUCTaJlIa, WIHA €r0 CBsI3b C OTHEHHBIM BEILIECTBOM, KOTOpas BbIpakaeTcs B
OTHOUICHUH AaTOMHBIX BECOB (CPaBHHUTE MY3BIKAJbHBIE KayeCTBa BEILECTB)
MOTJH OBl YKa3aTh Ha pUTM, CBOHCTBEHHBIN TaHHOMY BUAY BemiecTB. Wi eciu
BHEITHUHA BUJ| PACTCHHA WMEET, HalpuMep, ANXOTOHHMYECKHUH XapakTep, Kak,
HapuMep, y OMEJIbl, TO 3TO TAKXKE MOXET ONPENEeNATh JBOWCTBEHHBIA PUTM
VTS JIEKapCTB, H3TOTABIIMBAEMBIX U MIOTEHIIUPYEMBIX M3 OMebl (puc. 34).

Takoe OWHapHOE MMOTEHIIMPOBAHHUE IJISI OMENBl YCTAHOBMIIOCH B TEUCHHE  Pic. 4. Ansorosusecsoe crpoeme owerss
MHOT'UX JIET U IPUHATO B KIIMHUYECKOM ITPpaKTUKE.

UccnenoBanusaM OMKaWIIUX JECSITHICTHA TPEJICTOUT OTKPBITh B 3TOH OOJIACTH TO, YTO CETOAHS
HEBO3MOXKHO TmpeayragaTth. [lepBpIM IaroMm Ha STOM IIyTH SBISETCS H3yYeHHE TaK HAa3bIBAEMBIX KPHBBIX
MTOTEHIINH.

ITocTaHOBKa OMBITOB MAJI MOJYYECHHS] TAKUX KPUBBIX COCTOSUIa B CIEIYIONIEM: TPUIAUATH I[BETOUHBIX
TOPIIKOB C CEMEHaMH IIICHHUIbI MOJUBAIK TIOCIE0BATEIHHBIMI MOTCHIIUSIMH HEKOETO BEIIeCTBa, JOOUBAsICh
MpOpacTaHusl CeMSH U pocTa pacTeHuil. CIyCTs HECKOIBKO Helelh PACTeHHS OBUIM M3MEPEHBl M CPEemHss JTNHA
ux ObUTa BHECEHA KaK OpJuHaTa IJis Kaxkaou moteHmu (Komucko).

KpuBas mnoTeHumii [OeHCTBUTEIBHO SBJSETCS XapaKTEpHOM KOHCTAaHTOM [UIsl Ka)XXIOro BEIIEeCTBA.
[IponBurasce Ha 3TOM MyTH, B UCCIENOBATENHCKOM JTab0opaTOpHu aBTOpa OBUIH TOTYYEeHBI KPUBBIE TIOTESHIIMA IS
MHOTI'UX MUHCPAJIBHBIX U PACTUTCIILHBIX BEIICCTB.

[ToctaHoBKa ombITa, OJHAKO, ObLIAa MOAU(UIIUPOBAHA TAKUM 00pPa30M, YTO BMECTO PACTCHUHN B I[BETOYHBIX
rOpIIKax B KayecTBe OWOIIOTHYECKOTO OOBEKTa TECTUPOBAaHWS OBUIM WCIIONB30BAaHBl PACTYIIHE POXIKH.
W3BecTHO, YTO MpOXOKK pasiaraloT caxap Ha CHOUPT M YIJIEKUCIOTY; TIOCIETHIOI0 MOXHO COoOpaTh B
rpaJyupOBaHHYIO MPOOUPKY U U3MepuTh. OOBEM MOITYYCHHOM YTIACKUCIOTHI SBJISETCS MEPOH KU3HEACITEILHOCTH
IPOXOKeH, KaKk M3MEPEHHbBIE JINCThS M KOPHH IMIISHUIIBI SBIISIOTCS MEPOil HHTEHCUBHOCTH YKU3HU IIPOPOCTKOB.

30 mm 50 Takux OpPOIMITBPHBIX KOJIO OBLTH ITOMEIICHBI Ha KPYTJIOM BpariaromeMcs ctoie. [lepen kaxmapim
TECTOM OBLI MPEAYCMOTPEH KOHTPOJBHBIA OMBIT C AUCTHILIUPOBAHHON Bojoi. CiemoBano OXWIaTh, YTO TIPHU
OJIMHAKOBOM COJICPXKaHUU KOJIO BBIZCIICHUE YIIIEKUCIOTHI OYJIET OJMHAKOBBIM, TO €CTh KpPHBasi B JAHHOM CIydac
Oyzner npsimMoid. Ho ecit BMeCTO AMCTHUILTUPOBAHHOW BOJBI BBECTH B KOJIOBI ITOCIIEAOBATENBHbIE TOTEHIIMN KaKOTO-
oo BCIIECTBA, TO IIOJYYHTCA HC IIpsAMasd, a XapaKTEpHasd, C OTUCTIMBBIMU MAaKCUMyMaMH U MHWHUMYMaMH,
KpUBasi MOTEHIUH.

Ha puc. 36 npuBeneHa xpuBast MOTeHIUH A7 Prunus spinosa B kauecTBe mpuMepa.

Bosnnkaer Bompoc, 9TO Ha TakoW KpHUBOI O3HAYaeT MMajieHne U BO3pacTaHUe, WM MAKCHMYM U MUHUMYM, H
MOYHO JIM Ha OCHOBAHMH HHTCPBAJIOB MCXKIY MAaKCUMyMaMH U MUHUMYMaMH CACJIAaTh BBIBO/JbI B OTHOILICHHUU
puTMa BBIOpaHHOW CyOCTaHmMU. MoXeM JH MBI 10 XapakTepy KPUBOW YCTaHOBUTH JO3HPOBKY ISt
TEpareBTUIECKOTO MCIIOJIb30BaHus JiekapcTBa? OKOHYATENBHBIA OTBET HA 3TH BOMPOCHI MOXET OBITh JaH TOJIBKO
[IOCJIE MHOTOJIETHUX CTapaTeNbHbIX UCCIET0BAaHUI.

Jlis Havana MOXKHO CKa3aTh, OBITh MOXET, CICAYIOIIee: MAaKCUMyM W MHUHMMYM Ha KPUBOW O3HAayaeT
MTOBOPOTHBIN MYHKT. 3/1eCh KaK OBl MBI IepemiaruBaeM IMopor, BeIyIluid U3 OJHOW OONACTH B Ipyryro. MoxHO
MIPENICTaBUTh ce0e, YTO MPH MOCIEeAOBATENIFHOM MMOTEHIIMPOBAHUH TIOCIEOBATEIHHO OCYIIECTBIIETCS TEPeXo
yepes3 TaKkue MOPOrH, MpU KOTOPOM BEHIECTBO MEPEXOIUT C OJHOM CTYNEHU Ha Apyryio. [loporoBeie TOUKU KpUBOH
(MakCcMMyM ¥ MHHAMYM) JOJDKHBI BEIPaXXaTh BOCXOXK/IEHHE CyOCTaHIIMK Yepe3 001acTh OBITHSL.

B xozxe atux paboT ogHAXKABI MOTEHIIMPOBANTACh OEH30IHAS KMCIIOTa M ONpEAeTsuiach ee MOTeHINATbHAS
kpuBas. bensolfHas kucimora Oblla MoilydeHa W3 OEH30MHOW CMOJNBI W OYMINEHa IOCPEICTBOM
MEPEKPUCTAILIM30BAHNSA, TIOKa MPO0a YHCTOTHI HE MpOILIa 4epe3 TouKy IuiaBieHus 121°. KpuBas moteHIuu
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IoKa3ajla JKMBOE IPOTEKAaHWE IIpoIecca C XapaKTepHBIMH MaKCUMyMaMH W MHUHAUMyMaMu. OTHOBPEMEHHO
MIOTEHIIMPOBaIach OCH30MHAsT KUCIOTa, MPUOOPETEHHAsl B anTeke, U onpenesuiach kpubas. KyruienHas 6eH3olHas
KHCIIOoTa ObLTa YUCTOH (TOYKa TuiaBieHus 121°), HO moiMydYeHa CHHTETHYECKH W3 KaMEHHOYTOJBHOW CMOJBI. JTa
OcH30iHAs KMCI0Ta XUMHYECKH HICHTHIHA €CTECTBEHHON OCH30MHOMN KHCJIO0TEe, HO MPUHAMICKHUT K OTPaKCHHOMH
00J1aCTH XMMHUHU CMOJI, KaK 3TO OBLJIO TIOKA3aHO B MPEABIAYIICH TIIaBe.

Boaa anctuarnposansan
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10 kyf. cu pacTeopa rAXKo3
10 g6, €M BOAZ AMCTHAAHPORAHHAR

Q6pasoeasumiica & G yraekncawi a3 (CO.) cofupactca 8 asanonetpuiec:  Puc, 36,
EVH TPYORY W H3MEPRETCH.

KpuBass moTeHIMM 3TOW CHHTETHUYECKOW OCH30MHON KHUCIIOTHI JEHCTBUTEIHHO OKa3zajgach MPsSMOW. DTO
03HAuaeT, YTO CUHTETHUYEeCKass OEH30iHas KUCIOTa B CIIA0BIX KOHIEHTPAIUAX OOJNbBIIE HE NEHCTBYET Ha JAPOKIKH.
Ona JieficTByeT TONBKO B (hopMe TpyOoro BeIecTBa, IPUMEPHO 110 4-i moTteHiuu (puc. 37).

OTcroa MOKHO 3aKJIFOYUTh, YTO CHHTETHYECKUE CYOCTAHIIMM MOOOYHBIX MPOAYKTOB HEpEepabOTKH CMOII
JIEHCTBYIOT TOJBKO aJUTONMATHIECKH, TOMEONIATHIECKH, OYAydH MOTEHIIMPOBAHBI, OHU 0€3/IeHCTBYIOT.

CyOcTaHITH CMOJI, TIOCPEICTBOM PUTMHUYECKOTO TIPOIlecca TOTCHIIMPOBAHMS, OOJIBINE HE Pa3pPHIXJITIOTCS U
HE PacTBOPSIOTCS BIUIOTH O CBOEro cymiecTBa. OHHM BBIMAAAIOT U3 PUTMOB Mexay Kocmocom m 3emuein u
MO3TOMY OOJIbIlIC HE OTBEYAIOT, KOTJa K HUM OOpallaroTcsl MOCPEACTBOM PUTMOB. HecMOTps Ha TO, 4TO 3TH
CHHTETHUYECKUE TMPOAYKTHl XUMHUYECKH a0COJIOTHO HACHTHYHBI MPHUPOIHBIM, OHOJOTHYECKA OHH COBEPIICHHO
Pa3IMUHBI, KaK 3TO MOKa3aHO Ha MPUMEPE €CTECTBEHHON U CUHTETHUYCCKON OCH30MHOM KHCIOTHI.

MMoTerunasnian Kpusas TepHi (Prunus spinosa).
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Pue. 37. ’ Pue. 38.

dl AARHLIE KPHBLIE [IPH| OAHOH 1 "HII'CTII'“!CKU;[ 6fH30|‘"!n" KHCAGTBL
R 4 PHE Opransas u MexanuaM

OG6e OcH30MHbIE KHUCIOTHI MPOMCXOMIT W3 JBYX 0OJacTedl, KOTOpble B CHEKTpe CyOCTaHIMii ObLTH
OXapaKTepPU30BaHbI B peabIAyIeH riaBe. Ho 3TH 001acTH MOAUMHAIOTCS pa3indHbIM 3akoHaM. O0IacTh )KHUBBIX
pacTeHuii ¢ MX CIEKTPOM CYOCTaHIHMI ClielyeT 3aKOHaM JKU3HH, Ha KOTOpbIe ykasan l'eTe, co3maB BceoOIue
MOHSITUS TIOJIIPHOCTH, BOCXOXICHUS W MeTaMop(ho3bl. Bo BTOpOM ciiyyae MbI MMEEM IO C (U3MIECKUMHU
3aKOHAMH aTOMHON W MOJIEKYJISIPHOH XMMHH. 3/1€Chb M€XaHHM3M, TaM OPraHU3M. 3aKOH COXPAaHCHHs BEIIECTBA
XOTS ¥ CIIPaBE/JTMB B 00JaCTH MEXaHNW3Ma, HO HEe B 00JIaCTH OpraHu3Ma.

B MOBCEHEBHOM HU3HU MBI TIOBCIOAY OKPYXKEHBI MPOAYKIMEH XUMHUHA CMOJ U HaM HYXHO MMETh C HUMHU
neno. C TpencTaBiIeHHBIM 3[1eCh, KOHEYHO, HE MOJDKHBI M3MEHHTBHCS CYKACHHS O IEHHOCTSAX, HO MbI XOTHM
MMO3HAaTh CWJIBI, CTOANIME 3a OTUM PA3BUTHCM, U XOTCIIHU 6])1 INEPEBECTU UX B 6y)1ymee 3HaHHE O J>KUBOU
cyOcTaHuu.
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XVIII. MUHEPAJI

IIpu cxxuraHum pacTeHUs B MEMJIE OCTAIOTCS €ro MUHEpalnbHbIE cocTaBHbIE YacTh. ConepikaHue Ienia BO
MHOT'OM 3aBHCHT OT BHJa PaCTeHHA U YCIOBHH ero pocTa. [Ipupoaa cocTaBHBIX 4acTel MeIuIa TakXKe N3MEHAETCS C
npuponoil pacreHus. Ha mepBoM mecte OOBIYHO CTOAT: Kaluid, ¢pochop, Kanblni, KpeMHUH, MaTHUI U cepa; HO
TaKke, OOBIYHO B MajbIX KOJUYECTBAX, MPUCYTCTBYIOT OKHCh QJIIOMHHHSA, HaTpui, xjop. Hapsmy c stum B
HEKOTOPBIX PAaCTEHMSX coAepkaTcs Oojiee peAKHe BellecTBa: tumull B Tabake, KOl B BOAOPOCIIX U JIMIIafHUKAX,
TUTaH B PO3€.

CeropHsi CKIIOHHBI pacCMaTpUBaTh STH BELIECTBA KaK HEOOXOJUMBIEC «ITHTATEIbHbBIE CyOCTaHIIUI», KOTOPBIE
pactenue noTpedisier u3 noussl. Eciu Ob1 3TO OBUIO Tak HA caMOM JieJie, TO M0YBA IMOCTEIEHHO CTAHOBUIIACH OBl
OeqHee STUMHU BEIIECTBAMHM, [IOCKOJIBKY OHA MX HE BOCHPOM3BOAUT. 1103TOMy HMCKYyCCTBEHHBIM 00pa3oM HyXHO
CHOBa BHOCHUTh B Hee HE00XOAWMBbIE MHUHEpalbHBIE BEIIECTBA, €CIH XOTAT, YTOObI MOYBAa OCTaBajgach
IUIOAOPOIHON. DTO BO33pEHHE IMOSBUIOCH B KOHIIE MPOLUIOTO CTOJETHS B CBSI3U C TpUYM(anbHBIMU yCIIeXaMHu
€CTECTBO3HAHMSA, B OCOOCHHOCTH XMMHUH, M HAIJIO HAyYHYIO ONOpPY B TEOpUM OajaHca BELIECTB IPU POCTE
pactenus JIubuxa. Tem cambiM JInOHUX sABIsIETCA TaKkKe OTIIOM HCKYCCTBEHHBIX YAOOpEHUil.

Kak HEM JOTMYHO BCE 3TO Ka)KeTCs, HO MPU HW3YYEHHH 3TUX METOJOB MCKYCCTBEHHOTO YAOOPEHHUS MOTYT
BO3HUKHYTb COMHEHHS.

KoneuHo, BHauasne mpuMeHEeHHE MUHEPATIBHBIX yI0OpEeHUH MOXKET MOBBICUTH yposkaitHOCTh monieit. Ho yxe
CeroJHs, MOCKOJIBKY MbI BCErO JIMIIb B TECYEHHE HECKOJIBKUX AECATHIECTUH, - a 3TO IPHU B3TIALE HA JOJTYHO
UCTOPUIO pa3BUTHA 3eMJIENENUsl SBISIETCS OECKOHEYHO MailblM IPOMEXKYTKOM BpPEMEHH, — IPUMEHSIEM
HCKYCCTBEHHBIE yJ00pEHUs, BOSHUKAIOT SBJICHUS, 3aCTaBIIONINE CEPbE3HO 3aaymarhes. I[lomymaem o ToM, Kak
CTPaJaeT 340POBbE U KAUECTBO TAKUX BBICOKOCTHMY-JIMPOBAHHBIX PACTECHUM, YTO HENIOCPEICTBEHHO MPOSIBISAETCS
B MaJOH YCTOWYMBOCTM IO OTHOIIEHHIO KO BCE HOBBIM BHAAM Mapa3suToB H Bpeauteneil. IIpsmo-Taxu
IIPOIOPLUOHAIBHO C POCTOM HMHAYCTPUM HCKYCCTBEHHBIX YAOOpeHHi MOTpeOoBaiCs pOCT MHIYCTPUHU CPEICTB
60pn0BI ¢ BpeauTensiMUA. Bo BesikoM citydae, 3T0O KOMMEpUECKH MHIYCTPHATU3UPOBAHHOE CETTLCKOE XO3IHCTBO HE
UMeeT HUYero OOMIero ¢ MPauCTOYHUKOM KPECTBSIHCKOTO XO3SICTBA, KOTOPOE EAMHCTBEHHO MOXKET AaBaTh
30POBYIO MHUIILy HAPOAY Ha MPOTSHKEHUM CTOJICTHH U B OyayIIeM.

Kaxercs, 4To AEHCTBUTENBHO HYKHO IPUHITH BO BHUMAaHKE, YTO MEXaHU3M BELIECTBEHHOI0 OanaHca qyx.
opranm3Mmy pactenus. Pactymas 6e3 COMPHUKOCHOBEHHMS C MOYBOW Ha TelerpagHbIX MPOBOJaX THIUIAHACUS WM
MIPOM3pACTaIOLINe Ha OCAHBIX JUTHEM IOYBaxX TabakW, COAeprKallue JUTHUH, YKa3bIBalOT Ha TO, YTO COAEPKaHUE
MUHEpaJIbHBIX BELIECTB B PACTEHUU HE MOKET OBITh IMUTAHHEM, IIOIY4YE€HHBIM U3 3€MJIU, HO 3€Ch AOJIKHbBI UTPaTh
POJIb IpYyrUe NPOLECCHI, KOTOPBIE CETOIHS HE U3YUYEHBI MIM HEJJOCTATOYHO OLICHEHBI.

Ve pabotbl ¢on ['epuene u ynmoMsHyTeIe B IEPBOH TaBe COOCTBEHHBIE Pa0OTHI aBTOpa MOTJIM TOKa3aTh,
YTO 3aKOH OajaHca BelIECTB B OOJAaCTH JKMBOIO TEPsET CBOIO 3HAYMMOCTh. 3aKOH COXPAHEHUS MaTepuu
MIpeo0IeBaeTCsa KU3HBIO. BbUIO MOKa3aHO, 4TO BEIIECTBO — 3TO TONBKO (PUKCHpOBaHHas Ha 3emiie CTyIEHb
Pa3BUTHS MaKpOKOCMUYECKUX TpoLeccoB. Pa3se crieayeT yaUBIATHCA TOMY, YTO B )KHBOM OpraHH3Me «HeOeCcHBIC
CHJIBI IPOTATHBAIOT APYT APYTY 30JI0THIE BEApa» W BEILECTBEHHOCTh Y€pe3 BCE CTYIEHHU ObITHS mpeolpasyerc,
JOCTHUrasi HeMaTepUaJbHOW HEOECHOW CHibl, U OOpaTHO OT MaKpPOKOCMHYECKOH IIpoliecca CIyCKAaeTCsl BHU3 /10
CTYIIHM TIJIOTHOTO, TOJAAIOLIErocsl B3BEIIMBAHMIO M aHanu3y BemiecTBa? Pa3Be He cieayeT mpu3HaTh, 4TO
MUHEpalbHbIE BEIIECTBA PACTCHMS IEPBOHAYAIBHO OOpa3yloTcs M3 KOCMHUYECKOTO Jajlieka, B KOTOPOM €ro
CYLIECTBO IPEACTABISACT COOOH YacTh HEKOEro IEJO0ro, W TOJBKO IIOCJIE 3TOr0 aHaIM3UPYyEMbIC BEIIECTBa
MIOSIBJIAIOTCA B TPYIE PACTEHHUS M, HAKOHEII, yCBAMBAIOTCS 3eMJIeH KaK OTXObI pPaCTUTEIFHOTO MUpa?

He 3emns Bocmpou3BOAWT pacTeHHs NOCPEACTBOM MeEXaHHM3Ma (PH3MKO-XUMHUYECKHX IPOIECCOB, HO
pactenue crymaercst u3 BeenenHoit u co3naer cee nmousy (I'epuene).

3eMHble CHUJIBI U1 PacTeHUS - 3TO JHUIIb OJWH MOJIOC, KOTOPBIM MOOYXJaeT BBICTYIIUTh B SBICHHH.
ITo3HaBaTh M UCIOJIB30BATh 3TU 3E€MHBIE CHUIIBI B OPraHUYECKOW CBSI3U C CHIAMU OKPYXKAOLIETO MHUPA JOJLKHO
CTaTh MPEIMETOM COBPEMEHHOI0 U3YUECHUS (PU3HOIOTUH PACTEHUH U KPECThIHCKON pabOoTEI.

Wrak, pacrenne mpom3BoAMT TMo4YBy. OHO HE TOJNBKO B TEYCHHE MHOTOJICTHEH TBOPSIICH
KHU3HEAEATEIBHOCTH (TI0YBOOOpa3yromieii), MOKphIBaeT KaMEHHCTHIM TPYHT IUIOJOPOJHBIM TyYMyCOM, HO OHO
CO3MIaCT «3€MJIIO» B Topazgo OojblieM o0beMe, YeM 3TO KakeTcs BHadane. UTo Kacaercsi yris, € €ro
KOJIOCCAJIBHBIMH 3aJI€’KaMH, MBI IIPUBBIYHO PACCMATPHBAEM €T0 KaK OCTATOK, KaK TPYIl JaBHO HCYE3HYBIIECH
pactutenbHOCTH. HO MOXHO AymaTrh O emie Ooyiee TECHOW CBSI3U PACTHTENILHOCTH C TMPOIIECCOM 00pa3oBaHUs
3emin. EcTecTBeHHO, YTO pacTeHHs HE Bcerna ObUTM TakUMH, Kak ceidyac. Hekorma oHum ObUTM HE TaKUMHU
IUIOTHBIMH, M caMa 3eMJIs He Oblla Takod TBepAOH, Kak ceroans. CeronHs, B ONpeNeCHHOM CMBICIE, OOIOTHCTO-
TopdsiHble 00pa3oBaHUsI HAOMHUHAIOT HaM O IIPOLIECCAaX, KOTOPBIE paHbIE IOIKHBI ObUIM HPOXOIUTH B
COBEpIICHHO JApYroil ¢opMe M B OPYruxX KIMMATHYeCKUX YCIoBHsX. HyxHO mpencTraBuTh cebe MpUMEpPHO, UTO
MEpBOOBITHBIE PACTEHHUS €Ile HEXHO M BO3AYIIHO - BHadaje Kak o0pa3 -IpOsBISUIM CBOE HEMaTepHalbHOE
CYLIECTBO B ele 0ojiee TOHKUX 3JeMeHTax. MarepualbHOe BBIPa)KEHHE 3TUX SIBJICHUH IOCTEIICHHO Pa3 3a pa3oM
CTYIIAJIOCh B CyOCTaHIIMU 36MHOM MOBEPXHOCTH, B TOM YHCJIE TOPHOOOPAa3yIolIHe, TaKhe Kak KpeMEHb, TIINHO3EeM
UT. I
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To ’xe chmpaBeNIUBO W JUIS KUBOTHOro Mupa. KoioccanbHble TOpHBIE XpeOThI COCTOSAT W3 KUBOTHBIX
OTXOJI0B (MOJUTIOCKOB, PaKyIICK -aMMOHHUTHAs M3BECTh). DTO MPEACTABIACTCS HaM IMOHITHBIM, KaK B CIIy4ae C
yriaeM. Ho MbI JOMDKHBI U IS )KUBOTHOTO MPEITION0KNTh TAKOW e MyTh PA3BUTHS, KAK U JJIsI PACTCHUS, B XOJIC
KOTOPOTO W3 JKH3HM B €II¢ HE YIUIOTHUBIIEMCS 3JEMEHTE BBIMAJalld BEmecTBa JUISl  IMOCIEIYIOIIETO
ropooOpa3oBaHus. 3/1eCh YMECTHO BCIOMHHUTH O MBICIISIX, KOTOPBIE YK€ OBUIM BBIpQKEHBI NMPH yKa3aHWU Ha
MPEIK3UCTCHIMIO JyXa, YTO <OKU3HB» KaK CYIIHOCTh Oblla B HAJIMYMKM paHEe, YEeM TMOSBWINCH KHU3Hb,
3aduKCHpOBaHHAs B 3¢MHBIX (opMax, W TBepable cyOcTanmmu. CymiecTBa MPUPOTHBIX ITApPCTB CO3TAIOT cebe B
XOZIe JOJITOTO Pa3BUTHS, IIOCPEACTBOM MEIJICHHOTO YINIOTHEHUS, Tela, KOTOPhIe CTAHOBSTCS BCe OoJiee 3eMHBIMU,
U TaK, 00pa3ys cyOCTaHIUH, BCE TIy0XKe MOTrPyKAOTCSI B SIBIICHUE.

XIX. U3BBECTb U KPEMEHb

Ecnu exath moe3noM ¢ 3amaja mo ymenbl ApisOepr yepe3 monuHbl PozanHbl U VHH, pu co3epriaHuu
naramadra Mo o0e CTOPOHBI KeJle3HOH JOPOTM MOXKHO CHAeNaTh OYeHb MHTepecHble Habmonenus. [lo mpaByro
PYKY BHIHBI TOpPHBIE XpeOThI, IOKPHITHIE JIECAMH W Jyramu. Eie Beliie, Mo4TH A0 TPaHUIBI JISTHUKOB, TSAHYTCS
COYHBIE MMacTOMIIa, Ha KOTOPBIX MUPHO MacyTcs cTana KopoB. C MpaBoil CTOPOHBI TOPHI 00raThl BJAroi, TO TaMm,
TO 37I€Ch BUAHBI BOAOIAbI, HATTOJIHEHHEIC BOJIOH YIIENbsI, UK py4ell, pe3BO MPBITAIONIUI IO JyTaM.

s arobutenst MUHEPAJIOTHH 3TH MecTa KpaifHe OJaronpHsTHBI, H0O 3[1eCh OH MOXET HaWTH NMPEeKpacHbIe
KPEMHHEBBIC ITOPOJIBI: KBAPI[ BO BCEX BapHAIMIX, TAKIX KaK MOJIOYHBIA KBApI, PO30BBIM KBAPII, TIOJIEBOI IIITAT BO
BCeX BUAAX, BIUIOTH [0 T'PaHaTO-NOAOOHBIX 0Opas3loB, CIOAA, CBEpPKAIoOIas Ha COJHIE MOZOOHO OnecTsieMy
MeTainTy. Telno 3THX TOPHBIX 00pa30BaHUI - COCTOAMIAs U3 Pa3IMYHBIX YacTeil opo/ia, TPAaHHUT, COCTABHBIE YacTH
KOTOPOTO - KBapIl, MOJIEBOH IIIAT U CITF0JIa — TaKKe M B CAMOCTOATENBHBIX (hopMax MOTYT BBI3BATh YIUBIICHUE.
3HaTOK HAOJIONACT pa3IMYHbIe KayecTBa TPaHuTa, 00yCIOBICHHBIE €r0 CTPYKTYPOH - OT TpaHyJIMPOBAHHOTO JI0
JMICTOBBIX BHJIOB, KOTOPBIE MOYTH MPUOIMKAIOTCS K CIIaHIIAM, U OH 3HAET, YTO TBEPIbIA KBapI[ MPUAAET TIOPOJIE
TBEPIOCTh, (HOPMY, M YTO CIFO/Ia, KOTJa OHA BBICTyIAeT Ha MEepeAHHH TUIaH, 00yClaBIMBaeT pacraj MOpoIsl Ha
KYCOUKHM U paccianBanue. KaxxeTcs, yTo KBapll U CII0/1a, ABJSIOMINECS B 3TOM CMBbICIIE TIOJSIPHOCTSIMU, CBA3aHBI U
MIPUBEJCHBI B pABHOBECHE ITOCPEICTBOM IMOJIEBOro InaTa. Kak rpaHuT TpexujIeHeH B MUHEPATIOTHYECKOM CMEICIIE,
TaK ITOJIEBOH IMAT - B XUMUYeckoM. OH SBJIsIETCS Kak Obl TOBTOPEHHUEM 3TOTO TPEXWICHHOTO IpaHUTa B MallOM, B
HEKOTOPOM CMBICTIe, cepaneM rpanuTa. [lo cymiecTBy, moJeBOW MmINAT BCETAA SIBIISIETCS COCTUHEHHEM KpeMHS U
M3BECTKOBBIX BEIECTB (KaJbIMs WM IMISIOYHBIX METAJLIOB) MPHU MOCPEACTBE TIMHO3EMa; B OOIIEM 3TO MOXKHO

NpEACTABUTD TaAK:
TpaHMT: CAIOAA — NOAEBOM WRar — KBapy

Ca®.AlO,.S0,
U3IBECTS ~ FAKHO3EM — KPEMEHD

Ecnu mocyacTinuBUTCS, TO TaM MOXKHO HAWTH TaKXKe W KPEMHHI B €r0 YMCTEHIIeH, caMoi OiaroposHoi u
camMoi Tpo3padHoil GpopMme B BHIIE TOPHOTO XpycTays. ['OpHBI XpycTallb ¢ €ro Mpo3payHbIMU, IIECTUTPAHHBIMU
KOJIOHHAMHM U HACaXCHHOW CBEpXY MHPU3EMHUCTON MUPAMUIOH, OKpAIIMBAIOLICHCS B JIy4aX MaJarollero CBETa B
LIBETa PAIyTH, IOUCTUHE SIBISETCS LIAPEM 3THUX rop. B MalioM OH mpencTaBiseT BEIWYUE U YHUCTOTY ATHX TOp,
KOTOpBIE J0 BBICIINX O0JacTell BEYHOTO JIbJIa, 0 CBEPKAIOIIUX CHEXKHBIX TOJICH W COCTUHSIOIMXCS ¢ HeOecaMu
BEpIIMH HUT/IE HE TEPSAIOT CBOErO JIPEBHETO OJAropojicTBa; MOJOOHO MM, TOPHBIM XPYCTalb HpPEACTaBISETCS
HCIIOJIHEHHBIM MOJTYaHuEM BceeneHHOM.

I'opsl cipaBa, KOTOpBIE MPOXOAAT Mepe]] HaMU TIPU IMOE3/Ke C [0ra, Bce KPeMHHUEBOU mpHupoabl. ['eonorus
YUHUT, YTO TaKH€ KPEMHEBBIC MOPOABl — JPEBHEMIINE, BOZHUKIINE B XO/€ Pa3BUTUs Hallled 3eMIld, IO3TOMY HX
Ha3bIBAIOT NEPBUYHOM moponoid. Ha3BaHHbIe rpynmnbl rop ABIAOTCS yacTaMmu [Ipenansn unu LleHTpanbHbIX AJbIT;
OHH 00pa3yIOT MO3BOHOYHHK ANBIIUHCKOTO MacCcHuBa, B MMIIO3aHTHOM H3TH0e TsHyIIerocs oT Cpeau3eMHOro Mops
1o Benrepckoit Hu3BMeHHOCTH (cpaBHUTE puc. 40).

OOpatuMm Temeph, BO BpeMs Hallleld IMOE3]KH, B3TJSA Ha JAPYTYK) CTOPOHY, Ha CEBEpHBIE CKAIHCTHIC
00pa30BaHUs; MBI Cpa3y MOYYBCTBYEM, HACKOJIBKO OTIMYHOE OT IMPEKHETO BIIEYATIIEHHE MPOW3BOAWT Ha HAaIle
CO3HAHHE BUJ ITHX TOp. 371eCh BOCIIPUHUMAETCA HE SICHOCTb, 3/IECh BCE IIPOM3BOANT BIEUATICHHUE CIIOHTAHHOTO,
HAMITYJILCUBHOTO, TOTpscatoniero. OCTpeIMA OOPHIBUCTEIME CTEHAMU, 3yOIlaMH M OCTPUSMH TPOMO3IUTCS 31ECh
3emiisl. TONbKO MOJHOXBE TOp Hopociio jecoM. M3 neca mogHUMAaroTcs Tenephb rojele ckaibl. Ha HHMX KuBeT
HEpBHAs CepHa, a He (uIerMaTHyYHasl, IepeKeBhIBatONIas MUIy, KOpoBa. Bce ropHoe oOpa3zoBaHue MpeaCcTaBiIsieTcs
HaM Kak Obl BBICOXIIHMM: Py4YbH, PEYKH U BOJOMAJbI BCTPEYAIOTCS TOpasfo PEeke, YeM Ha MPOTHUBOIOJIOKHOMN
KPEMHEBOU CTOpPOHE.

31ech OCHOBHAS TIOPO/Ia M3BECTHSK - BIUTHIBAIOIINMA, TTOPUCTHIA U3BECTHAK, Pa3beACHHBIA M BEIBETPCHHBIN
aTMOC(EPHBIMHU BIUSHUSAMHU; IJIOTHAS KapBEHJCIbHAS H3BECTh, PAKYIICUHUK, AMMOHUTHAS U3BECTh U MECTaMH
KPUCTAJUIMYECKUNA KaJIbLIUT, MPaMop.

PacrenmneoOpasHbl, BEreTaTUBHBI IIEPBHUYHBIE TOPHBIE TOPOIBI, JKUBOTHOOOPA3HBI, CYXH, OECIIOKOWHEI,
CKEJIETOBUIHBI M3BECTKOBBIE T'Ophl. B cBeTe paccMOTpeHMi MpeaplAylieil TIaBbl ClIeAyeT MEePBHYHBIM TOpaM
MPUITUCATh PACTUTENBHYIO PUPOLy 00pa3oBaHMsA, a U3BECTH — >KUBOTHOE Mpoucxoxaenue. [Ipu aTom cienyer
MIPENICTABUTh ce0e HE OCTATKH (PU3UYECKHX COBPEMEHHBIX PACTEHWH M JKWBOTHBIX, HO MOXHO PAacCMOTPETH
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BO3MOXKHOCTh, UTO peYb HAET O (U3MUESCKOM OCAKICHWW TOHYAUIIEH BEIIECTBEHHOCTH PACTCHHH - CBETOBHIX,
BO3/YIITHBIX, OTHEHHBIX PACTCHUH, U O MOI00HOM KUBOTHOM BEIICCTBCHHOCTH.

Bun cnpaBa m Bup cieBa Tak XapaKTePHO PA3JIMYHBI, YTO HENPEMEHHO B JyIle OCTaHeTCs TiyOokoe
BIICUATIICHHE. BeIMYeCTBEHHOCTh IEPBUYHBIX TOp MBI OIMyIaeM KakK SCHOE MBINIICHUE, HMITYJIbCUBHOCTH
M3BECTKOBBIX I'Op - KaK Xa0TUYECKOE HArPOMOXKICHUE BOJU. MHOI'HE CMOTYT BCIIOMHUTh U3 COOCTBEHHOI'O OIBbITa
pa3IuYHbIe, HO OTYETIMBBIC MEPEKUBAHUSI STON MPOTUBOMOIOKHOCTH. OT KPEMHSI YyBCTBYIOT MBICIUTEIBHOE U
TeJIECHOE BOOIYIIICBIICHUE, JIETKOCTh, JHHAMHYHOES BO30YKICHNC; Ha W3BECTHIKOBOM CTOpOHE, HAIPOTHUB, OBITH
MOXET, ¥ BO3HHKACT MOOYXICHUE K JCSITEIILHOCTH, HO HA TOH CTOPOHE - MPOW3BOAUMON TOUYTH CTATUYECKU -
YYBCTBYIOT C€0s 3aTPOHYTHIMHU B BOJIC.

i
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Puc. 40, Kpesuuii i saasuyuii
Puc. 3. Kpesnnii n gassisii kax crpouteastan cyberamgmn Aaen, (Cxesatsiecnnit 3ckna aoamns Huu) kax crpouteastan cyforangua Asvn, (Henvpassisie Assns, wmHLC it CEBCPHBIC HINECTROBME AAbIb)

B »T0ii cBSI3M MHTEPECHO PacCMOTPETH, KaK M3BECTh M KPEMEHb CO3/AI0T MPEUMYIIECTBEHHYIO OCHOBY IS
OTIPEJICIICHHBIX METaUIOB. B MEpBUUYHBIX Topax MbI HAaXOJUM 30JI0TO HapsAy C MEIbI0, PTYTHIO U >KEJIE30M;
M3BECTHSKH COJIEPIKAT cepedpo Wil OoraThiil cepeOpoM CBHHIIOBEIN Oeck. B KapBeHIeNbCKUX Topax BCTpedaeTcs
MHOTO 3a0pOIIEHHBIX CePeOPSHBIX PYIHUKOB (pHc. 39).

[ paccMOTpeHust OTHOIIEHUI KpeMEHb-U3BECTh B AJIBIIaX 3[IE€Ch ClIeAyeT KOPOTKO HAITOMHUTH O TOM, YTO
[Ipenanbnbl COCTaBIAIOT MO3BOHOYHUK Anbpnuiickod nyru. Ha ceBepe mepen Heill Haxomarcs CeBEpHBIE
M3BECTKOBbIE AINbIBL. ['paHUIly MeXIy KpeMHEM W CEBEPHOI M3BECThIO 00pa3yrT B OCHOBHOM pycia pek WHH,
3ampraxa, OHc. K 1ory cHOBa BIlepeIu paclojIOKEHBI I0KHBIE M3BECTKOBbIE AJbIBI -Jlomomutsl, KapaBaHnkeH,
Onuiickue Anbnel, Kaper. I'panuna Mexny NepBUYHOW MOPOAONH M IOKHOM H3BECTBIO 37€Ch B OCHOBHOM
obpasyer /lpaBa.

MHuorue ropHbIe 00pa3oBaHusl EBpOMEI SBIAIOTCS MEPBHYHBIMU TOpaMu — mpexkae Bcero llIBaprBainbn,
boremckmii nec, Cyaersl u ropsl CkannunaBum. Ilo reonormdyeckum maHHbeIM OT 40 1o 50 % 3eMHOM KOpPBI
COCTOWT W3 KPEMHsI, TOT/iIa Kak W3BecThb cocraBiser mpumepHo 30 %. M3BecTh M KpeMeHb - 3TO TIOWUCTHHE
CTPOUTENHHBIE MATEPHAIBI T 3EMITH.

Kpemens ckioHeH k Boxe (rHApoMIIBHBIN), KaKk 3TO BHJHO IO BOIHBIM apTepusMm [lpemanpm U ux
BEreTaTUBHBIM CHJIaM. OTO BUAHO TaKKe M3 XUMHH KPEMHS U KPEMHHEBBIX coenuHeHuil. Hukakoe apyroe
BEIIECTBO HE O00pa3yeT TaK MHOTO pa3lIUYHBIX COCJUHEHHH, KOTOPBIE pa3IHYaloTCs HUCKIFOYUTEIBHO
comepkaHMeM B HUX BOJBL. KpeMeHb -3TO KHCIIOTAa WM aHTHAPUA KpeMHUs (kpemHEBas kuciora Si O,).
CoennHeHne ¢ BO#Oi BemeT K 00pazoBaHuio opTokpemHeBor KuCIOTHl (HsSi Og). [IpomesxkyTouHoe monoskeHue
3aHMaeT MerakpemHeBas kuciota (H, SiO;). Ho 3to nume camble
Bptaromuecs TUMbl. CyIIecTByeT BENHKOE MHOXXECTBO KPEMHEBBIX

KUCIOT  (TMOJIMKPEMHEBBIX  KHCIIOT) W WX coied  (cuiukartos), \.“: i ?//;?7/;/% Kpeues
00y CIIaBIMBAIOIIMX KOJNOCCATBHYIO CIIOCOOHOCTh BapUalMii KPEMHEBBIX " T o ;; _"__ V;/YZ/? i
nopoJ. Kax yrinepon mocpeactBoM criocoOHOCTH COEIUHEHUS! C CAaMUM 000 o 97
co0OH, Kak BBIPaXCHHUSI CBOCH (QOPMHUPYIOIIEH CHIIBI, 0OYCIaBINBACT Tnaposors Tiaporen
0eCKOHEYHOe MHOTr000pa3ue COeAMHEHUH OPraHMYEeCKOU MPHUPOMABL, TAK  puc. 41, Mavenenne cocronmimn sessy musposorsio n nusporeses (cryacss).

KPEMEHb IOCPEJCTBOM CBOETO CpOJCTBAa BOAE OOYCIIABIUBACT
XMMHYECKOE MHOKECTBO MUHEPATLHOTO MHPA.

OTa CKJIOHHOCTH KPEMHsI K BOJE TaK BEJNHKa, YTO TBEPAbIC YACTHUKUA KPEMHHS BXOISAT B TaKyl0 TECHYIO
CMeCh C BOJOH (3eCh HE XMMHYECKH, a (PU3UUCSCKH), YTO KAXKETCS, YTO IMOJYYUIICS PAcTBOP KPEMHS B BOJE
(xuakoe ctexno). Ho 3To He HacTOAIMIA pacTBOp, KaK, HAIPUMEp, PACTBOP IOBApEHHOMN COJH - TI€ MOBapEeHHAs
COJIb MCYE3aeT KaK TBEPJOE TEJIO M 3aIOJIHSAET HMPOCTPAHCTBO PACTBOpA MOJOOHO rasy, MOJYUHSASACH Ta30BBIM
3aKOHaM - HO MPOMEXKYTOUYHOE COCTOSHHE MEXIy TBEPABIM M JKHUAKHM, B KOTOPOM BEIECTBO HE IMPHUHSIIO
peuIeHus HU B MOJIb3Y COBCEM TBEPAOTO, HU B MOJIB3Y COBCEM KHUAKOTO, HU B MOJIB3Y HACTOSILETO pacTBOpa. MEI
BCTpEYaJld 3TO COCTOSHUE YK€ MPU OOCYXJEHWM Kpaxmajia M Oelka M ONpeAeNsiii €ro Kak KOJUIOMAHOE. JTO
COCTOSIHHE€ HEYCTOHYMBO — B JII00OC MTHOBEHHE OHO MOXKET KayHyTbCS B CTOPOHY TBEPIOTO, Yepe3 Kele
(ruaporenp) BIUIOTH A0 MOJHOW KOAryJISILMU, WIM B CTOPOHY JKHUAKOTO (THIPO30JIb), A0 MOJHOTO HACTOSIIETO
pacTBOpEHHSI.
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Oco0eHHO MHTEPECHBI M MMOKa3aTeNbHBI MPEACTABICHHS, KOTOPBIE TaeT KOJUIOWAHAS XHMHS OTHOCHUTEIHHO
U3MEHEHUS! CTPYKTYpPBbl CMECH IIPH TMEpexofie¢ OT THUAPO30Js K THAporento. B ruaposone TBepaple YaCTUUKU
KpeMHHUS pacIipelleieHbl B BOAHOH cycrieH3nd. Korja ruipo3oip mepexoanT B jkele (THAPOTENb), TO B CTPYKTYpe
CMECH TPOUCXOAUT CMEHa NIEKOpaIliil: TO, YTO paHblle OBIIO TBEPABIMH YACTHYKaMH B BOIHOHW cpene, Tenepb
CTaJI0 JKUIKMMH TOJIOCTSAMHU B IJIOTHOW KpEeMHEBOM Macce, Hamojobue ryoxu. (Oman, HampuMep, MpeAcTaBisIeT
co00# He 4TO UHOE, KaK OTBEpJICBIIEE KPEMHEBOE XKEJe).

KomnmonnHoe cocTossHre XapaKTepu3yeTcs, MPekae BCero, 3SHAaYUTENIbHBIM BO3PACTAaHHEM TaK Ha3bIBAEMOTO
MOBEPXHOCTHOTO HATKeHHUs. Besikast JKUIKOCTD Ha MOBEPXHOCTH 00pa3yeT IUIOTHYIO TUICHKY; OHAa Kak Obl MMEeT
KOXY. DTO BBIpaXXCHHUE MOBEPXHOCTHOTO HATsDKeHUA. Eciu, HampuMep, OCTOPOKHO MOJIOKUTH BSI3ATBHYIO CIIUILY
Ha MOBEPXHOCTh BOJBI, OHA OCTaHETCS JIeXaTh Ha TMOBEPXHOCTH 3TOH KOXH. Y KOJUIOHIOB 3TO TOBEPXHOCTHOE
HaTsHDKEHHE BO3PACTaeT Ype3MEPHO, TOCKOIBKY MMOBEPXHOCTHIO SABISIETCA HE TOJIBKO TPAHUIIA MEKIY KHUIKOCTHIO M
BO3JyXOM, HO TaK)XE€ MHOXECTBO TPAHHUI[ MEKAY IIapUKaMH KPEMHS U
BOJIOH, COOTBETCTBEHHO, JKUJIKUMH TMOJIOCTSIMHA M KPEeMHEBBIM xkene. MTaxk,
KpEMHEBOE XKelle - 3TO OOTSIHYTOe KOXKeil 00pa3oBaHue, MMOTHOE BHYTPEHHEH
OHEPTUH. Bce KOJUIOH/bI, KaK HOCHUTCIMN OJHCPIrur, CTAHOBATCA TaKUM
oOpazoM TmOHATHbIMH. OHM HMEIOT MAaKCUMAJIbHYK) IIOBEPXHOCTH, Anar KatieAon Ancisrons i
CHOCOOHYTO K PEaKIUH, YTO SIBIISIETCS OCHOBHBIM YCJIOBHEM OMOJIOTHYECKUX
mporeccoB. Bce KHAKOCTH, coAepKalldecs B OpraHax 4YelloBeKa,
’KUBOTHOTO U PACTEHUSI, UMCIOT KaK HOCUTENH KU3HU KOJUTOUTHYIO IPUPOTY.

OTa CKIOHHOCTh KPEMHsI K JKeTIe00pa3sHOMY COCTOSHHIO M, B OCOO€HHOCTH, K TIOBEPXHOCTHOMY ACHCTBUIO
yKa3blBae€T Ha MECTO KPEMHHEBOro Ipoliecca B mpupoje u BcenenHoil. B rujaporerne BUIHO, KaK KpEeMHHUU
CHapy>X{ JIEUCTBYET BOKPYT IMOJIOTO MPOCTPAHCTBA, OTKPbHIBas B MajoM TJaBHEMIIYIO YepTy CBOEro CYyIECTBa.
CHOBa ¥ CHOBa NpEeANPUHIMAET OH 00epTHIBAIOIee IBUKEHHE, CO3/1aBast 000JI09Ky. MBI 3HAaeM, 4TO HaIlla KOXa H
OpraHbl YyBCTB, CBA3YIOIIHME HAC C OKPYKAOIIUM MHPOM, COAEpKaT KpeMHHH. Taroke IMymoBHHA — 3TO
KpEeMHHUEBBIN oprad. To ecTh pH MOBO/IE )KU3HEHHBIX ¥ (POPMHUPYIOIIUX CHII OT MATEPHHCKOTO Telia K SMOPHOHY
KPEMHUI UTPaeT Ty K€ POJIb.

Jlaxxe B MHHEpambHOW MPHPOJIE OTYETIUBO MOXXHO HAONIOAATh STOT XapakTep KpeMHHUs. AraT uUMeer
chepruyecKyro CTPYKTYPY W XallleZIoH BBHITJISIIAT COBEPIIEHHO KaK KyCOK CBHHOHM Koxku. O0a MuHepana CyTh
YUCTBIM KpeMHUH. [1aBHas TEHACHIUS MPOCTYIAeT OTYEeTINBO. Ho maxke mpu B ATHX MUHEPAIOB BO3HUKACT
BIIEYATIICHHE, YTO Oo0pasyromas MoAo0HBIH Koke MUHepan (pOopMHpPYIOIIas CHIIa JIyduTcs cHapyxu u3 Kocmoca.
TpyaHo 3T0 nydIie MPOWJUTIOCTPUPOBATH, YeM Ha MPHMEpe aMeTHUCTOBBIX Apy3. Kocmmueckas dopmupyromas
cuna, (GOpMHPYIONIMK CBeT, 00pa3yeT KOKEBHIHOE II0JIOE MPOCTPAHCTBO [Py3bl, BHYTPH KOTOPOTO, KaKk B
MaTEPUHCKOM UPEBE, MbI HAXOJAMM YYJICCHBIC aMETUCTOBBIC KPUCTAIUIBL. TaKKe M aMETHUCT CYTh YHCThIH KPEMHHUIMA.

UToOBI MOHATH ATH OTHOIIEHUS, YK€ HEOOXOIUMO TPOCIEANTh KPEMHHUEBBIA TPOIECcC 3a MpeleiIaMH ero
(1)I/I3I/I‘ICCKI/I-XI/IMI/I'-ICCKI/IX rpanul, ¥ TO, YTO 34€Chb Ha 3emite OTKPBIBACTCA KaK BEIICCTBO, IIO3HATHL KakK
MaKpOKOCMHUYECKHIA MPOIECC, KOTOPBIH (POPMHUPYET BECh 3€MHOM IIap, KaK PyKU XyJA0KHUKA CHApyXHU TPUIAIOT
MTOBEPXHOCTH TJIACTUYECKOTO MaTepraia HyKHbIH 001K, KpeMHUEeBBIN Tipo1iece - 3TO Mpomecc POpMHUPYOIINH.

C moOMOMIbI0 CHHTETHYECKOH TEeOMETPHH MOXKHO HAaWTH IS 3TOr0 MaTeMaTH4ecKoe MpeICTaBIICHHE.
[ToBepxHOCTH MmIapa MOXKHO MPEJCTABUTH ceO0e 00pPa30BaHHOM IBYMsI CITIOCOOAMU: OOBIYHOE TPEICTABICHHUE - 3TO
pOCT BO BCE CTOPOHBI M3 IEHTPAIBbHOW Toukd. Kakmas TOYka MOBEPXHOCTH OKa3bIBAETCSl CBSI3aHHOH, TaKUM
00pa3oM, CTaTHYECKH C HMEHTPOM. JTa MEICIH JIE)KUT B OCHOBE MATEPHAIBLHOTO CTPOHUTEIHCTBA, CTATUKH JOMA,
MIPOYHOCTH (PU3NIECKOTO MUDA.

Jpyras BO3MOXHOCTh O00Opa3oBaHMsI MOBEPXHOCTH IlIapa MOJSPHO MPOTUBOMONOKHA., DopMupyromue
IDIOCKOCTH W3 OECKOHEYHOCTH MPOCTPAaHCTBA NPHONMKAOTCS K (QopMHpyeMoMy OOpa3oBaHUIO W, HaKOHEIl,
CTaHOBATCA KacCaTCJIbHBIMU INNIOCKOCTAMH K IOBEPXHOCTH LIapa, KOTOpI:Iﬁ OHHU OKpPYIKaroT. HOBTOMy OTOT MIap
mpeAcTaBisieT co0old HE 3aloMHEHHOE BEIIECTBOM TeJO, HO TI0JN0E€ MPOCTPAaHCTBO, OOpPa3OBaHHOE W3
OeckoHewHOCTH. KaXkas Touka MOBEPXHOCTH MOITOMY TOXKE IIEeperyieTeHa ¢ 0ECKOHEYHOCTHIO M CHavyalla CBsi3aHa
C HEIO, a He HETIOCPEICTBEHHO C IICHTPAILHOM TOUKOU (pHcC. 43).

OTOT 00pa3ylmuii TPOIECC, CO3AaBAEMBI U3 KOCMHUYECKOM
OECKOHEYHOCTH, SIBJISICTCS KPEMHHEBBIM IIPOIECCOM, KOTOPBIH, B KOHIIE
KOHIIOB, TIPOSIBIIIETCS BEIIECTBEHHO B (HUKCHPOBaHHON (opMe Kax
KpEeMHUCBasd Cy6CTaHI_[I/I$I, " Ha BCEX IMOBCPXHOCTAX - HAa BOJHAX MOpS U
MOBEPXHOCTU TOp, B DJMHUICPMUCE DPACTCHUS, HAa KOXE MXUBOTHOTO H
YeJI0OBeKa, Ha TIOBEPXHOCTH WX OPTaHOB - IIPOSIBIISIET CBOE JICHCTBHE.

Ha mpumepe kpemMHHS MOXHO TOHSTH, Kak B OyAyIIeM clemyeT
pa3auyaTh MEXIY BEHIECTBOM KaK IOCJICIHHUM MUHEPATbHO-MEPTBBIM
MPOJYKTOM HEKOEero Mpolecca M caMUM mporeccoM. KpemHueBbIit
npouecc He 005M3aTENBHO CBSA3aH C MPHUCYTCTBYIOMINM KPEMHHEM, HO TaM, I/ieé OH IEHCTBYET CHJIBHO, B KOHIIE
KOHIIOB o0pa3yercst kpemuuit. [Ipomecc okanumBaeTcs B cyOctaniuu. Ecnu B manapHeimem OyaeT pedb UATH O
BEIIICCTBCHHBIX MPOIECCAX, TO STUM OyJIET UMEThCS B BUIY TMHAMHYCCKOE MPEAIBEPhE 3eMHBIX CYyOCTaHIIUH.
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X Bcex TBapeil cuibHEN BCEro CBsi3aHa ¢ KPEMHHUEBBIM IMPOIIECCOM NTHIIA. MaTepuanbHOe BRIPa)KEHHUE €ro
MBI HaXOJIUM B €€ MEephsiX, Menesl KOTOPBIX CoAepkuT 10 77 % kpemHus. KpeMHUEBBIN MpOIECC B 3TOM Clydae
OTHOCHTCSI HE TOJIKO K OOJIMKY NITHIIBI, 3aMKHYTOMY MTOCPEICTBOM OIIEPEHHS, HO OH BBOJUT NTHIIY B OTHOLICHHS
K 001Ie# chepudeckol CTPYKType BO3IYIIHOTO MMPOCTPAHCTBA, YKy ThIBaromiero 3emito. Camu aTMocepHEIE CIION
KOKYTCS TMPOHHM3AHHBIMM KPEMHHMEBBIM IPOIECCOM, HAXOMASIIUM CBOEC BBIpAXCHHE B (OPMHUPYIOIICH CHIIC
KacaTeNbHBIX TUIOCKOCTEH K ee¢ moBepxHocTH. Korma opeln, pacmpocCTeplim CBOM KpbUIbS B BEIMYECTBEHHOM
TIOJIETe, YCTPEMIISIETCSI BBBICH, OH ONHPAETCS HE TOJIBKO HA CBOIO MYCKYJIBHYIO CHIIY, HO KOOPJHHHUPYET BCE CBOE
CYIIECTBO C MPOHU3BIBAIOIIAM aTMOC(Epy KPEMHHEBBIM MpPOLEecCOM. [IepBhIM IIaroM K OPJIMHOMY IOJIETY
SIBJIICTCS IUIAHMPOBAaHUE, MPH KOTOPOM UYEIIOBEK MOXET pa3BUTh Ka4YeCTBEHHOEC YYBCTBO WJIM HEKYIO
YYBCTBUTENBHOCTh K KOCMHUYECKHMM 3aKOHAM BO3YITHOTO MPOCTPAaHCTBA. OTa YYBCTBUTEINBHOCTh CKPBITBHIM
00pa3oM JISKHAT B OCHOBE HaIlero ocs3aHus. [lo3HaHMe KpeMHHEBOTO MpoIiecca MOTIIO OBl OKa3aThCs TOJIE3HBIM B
OyIylieM Juis OBJIAJICHHS CIIOUCTON CTPYKTYPOH BO3/ayXa.

Hackonbko nHaue npezacrapnsieT ceOs Kanpuii!

B mpoTHBOMONOXHOCTh KPEMHHIO OH HE BOIOIIOOWMB, HO CcyX. KoJIOMZHOTO Kamblus HE CYIIECTBYET.
HOBTOM}/ IyTh IMO3HAHUA C€ro CYHICCTBA JICKUT B HaAIPABJICHUU H3YUYCHUSA €TI0 OTHOIIEHUH HE K BOJEC, HO,
HAIPOTHB, K CYXOCTH. BBICIIIMM BBIpa)KEHUEM CYXOCTH SIBIISICTCS TopeHue. OTCro/Ia MBI MOJy4aeM «000MOKEHHYHO
n3BeCTb». HampoTuB, ropeHre HE OKa3blBaeT HUKAKOTO BIMSHUSA Ha KpeMHui. Ecnmm yxe oObldHAas W3BECTH
MPOSIBIISICT CBOIO QIYHYIO MPHUPOIY, CTPEMSCh K TOIJIOIICHUIO >KUIKOCTEH, Ta30oB, 3alaxoB, TO 000MOKEHHAs
M3BECTh 00JIaZlaeT 3TUM CBONCTBOM B HauBBICIICH cTermeHr. OHA ¢ TaKOW CTPEMUTENBHOCTBEO a0COpPOUpyeT BOAY,
YTO «TallleHUe» COMPOBOXKIASTCS IIMIICHWEM, YaJoM M B3PBIBAMH, TaK YTO B M3BECTKOBBIX IIaxTaX TpeOyercs
OCTOPOXKHOCTh. B pe3ynbpTare Takoro rameHusl BOJOW MOydaeTCsl «TalleHast H3BeCTb». XOTs ee KakIa ITOJDKHA
OBITH YIOBJIETBOPEHA, OHA OXOTHO IMPOJOJDKAET BIUTHIBATH B ce0s M3 BO3AyXa YIJIICKUCIOTY M IPEBPAIIACTCS
Omaromapsi STOMy B TBepAbIi KaMeHb. [103TOMY MBI HCITONIB3YEM W3BECTH JUIS IPUTOTOBIICHHS pacTBOpa (CMech
IIeCKa ¥ TalleHOH N3BECTH) MPU CTPOUTENHCTBE HAIITUX JJOMOB.

Obwur: Ca CO, (ussects)——>  CaQ[oBoxmennas nasects) + CO,
Tawenne:  CaO (o6oxskenran uasects) + HO —>Ca (OH}, (ramenan

M3BeCTh)
Crpoureanctao: Ca (OH), (ramenan navects) + CO,——>CaCO, {u2pecTs)

Tak xapakTep U3BECTU CBA3aH CO CTATUKOW HAIIEro IOMA, C Ha/Ie)KHOW MPOYHOCTHIO HALIETO (PU3MYECKOTO
OBITHSI, C PABHOBECHEM U COPA3MEPHOCTHIO (PU3MUYECKUX SBICHUN B MUDE.

MaremaTH4ecKUM BBIPaKCHHEM 3TOTO, B IPOTHUBOIOJOXKHOCTh K JUHAMHUYECKOMY HEOECHOMY IIapy,
SIBJIIETCSl CTaTUYEeCKUi 3eMHOU mmap (puc. 43), KOTOpBIA CBOIO (OpMY MOIYUHJ HE U3 OECKOHEYHOCTH MHPOBOU
nepugepun, HO BBICTPOMJII €€ M3 CBOETO LIEHTPA M Ka)KETCsl COCTOSIIUM U3 3aKOHOB 3¢MHOTO ITPOCTPAHCTBA.

OOBIYHO MBI HE AyMaeM O TOM, HACKOJIBKO MBI, 36MHBIC JIIOJH, CBA3AaHBI C 3TUM KaJbLIUEBBIM IPOLIECCOM
paBHOBecHs M CTaTHKHU. BciencTBue cuibl TSDKECTH MBI TPOBAIMIIUCH OBl B 0€31HY, eclii OBl 3TOH chile TSHKEeCTH
HE TPOTHBOCTOSUIa TBEPAOCTh 3eMJIM M CTaTHKa Hallero Aoma, ylnepXuBas B paBHoBecuu. M ecnm Obl MBI He
HMMEIU U3BECTKOBOW KOCTHOM OCHOBBI, MBI HE BJaJeNd Obl CTATUKON HAILETO Teja, CIOCOOHOCTHIO BBIIPAMIIATECS
1 OaTaHCHPOBaHUEM TIPH XOB0E.

B To Bpemsi kak Omarojaps Hamieid KOoXe MBI BIUIETEHBI B MHPOBOH KPEMHHEBBHIH Mporecc, Onaromaps
HalleMy CKeJIeTy Mbl HMMEEM CBS3b C KaJbLMEBBIM IIPOIECCOM MHHEPAIBHO-3EMHOTO YNpOouyHeHHd. Tak,
ITOCPEACTBOM «KOXKH U KOCTEH » MBI BIPSYKEHBI MEXKY IByMsI MUPOBBIMH IOJIIPHOCTSIMU: KDEMHHEM U KaJbLIAEM,
KpeMHHEM Kak (opMHpYIOLIeld cuiloi oT mepudepun W KanblueM Kak (opmooOpazoBaHumeM u3 I1eHTpa. Oba
BEIIECTBA B CBOCH TMHAMUKE BeIyT ceOsl MO OTHOILEHHIO APYT K IPYTY KaK OKPY>KHOCTb U PaAHYC.

OTa MONAPHOCTh MEXIYy KPEMHUEM U KAJIBLIHEM OTpaxkaeTcs emie B ApyroM ¢akre. C TOUKU 3pEHHUs XUMUKA,
KpeMEHb — 3TO KHCIIOTa, U3BECTh - OCHOBaHME. B TO BpeMs Kak KHCIOTa PAacTBOpAET - MpaBaa, KpeMHeEBas
KHCJIOTA HE PacTBOPSAET METANJIBl M 3eMJIM HEMOCPEACTBEHHO, HO 3aTO 3TO JENAIOT MOYTH BCE APYTHE KUCIOTHI, -
ocHoBaHHe ocaxkaaeT. Eciu k pacTBOpy comu 100aBUTH OCHOBAaHHME, BO MHOTHX CIy4asx 0Opa3yercsi OCalok,
ocHoBaHue (0a3uc) - B ICTUHHOM CMBbICJIE CcI0Ba. B KOHIIE KOHIIOB, TBEp/asl [10YBa, 10 KOTOPOH MBI XOIUM M Ha
KOTOpOH MBI KMBEM, BO3HHKJIA MOCPEACTBOM 3THUX CHI. Takke Kak KHCIOTHI M OCHOBAHMSA BBICTYHArOT Kak
XUMHUYECKHE TOJIAPHOCTH U MMEIOT 3HAa4eHHE KaK XapaKTepHOE BhIpaKeHHE
CBOWMCTB KPEMHHUS M KaJIbLUs, TaK MOCIECIHUE CAMH SIBIIAIOTCA BBIPAKEHUEM
MIOJIIPHBIX MUPOBBIX CHII

Ho oTkyna mpoMcXogiT MaKpOKOCMHUYECKHE MpOLEcChl KPEeMHHS U
kanpuus? Ha ocHOBaHMM TOro, YTO BBINIE OBUIO CKa3aHO O MOJOOHBIX
B3aMMOCBSA3X, Mbl JOJDKHBI UCKAaTh UX CYIIECTBO B OOJACTH HETOABHKHBIX
3Be3]1, B 30IHaKe.

Kusznp obpazyercs nz Kocmoca mocpeacTBoM KpeMHHEBOT'O Ipoliecca,
KaK TIJIMHSAHAs CKyJIBNTypa pyKaMH XyHoxHHKa. Ho Kkak pyKu SABIAIOTCS
TOJIBKO MHCTPYMEHTOM HJEH, KOTOpas >KMBET B AyIIe XyIOXXKHHKA, TaK U
MaKpOKOCMHUYECKas HJiesl )KU3HEHHBIX (OPM - €€ MOXKHO Ha3BaTh MpooOpa3zoM

Hpesrii

Ravibuni

Puc. 44.
Koma u xocta kak MavndecTali KPEMIEeE0-EaABLICEOTS NPORECCa.
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WIA Ha3BaTh TETEBCKAM CIIOBOM «MaTepmW» -CyTh KBHHTAICCEHIMS KpeMHHeBOro mporecca. CoiHIe - Kak
MTOCPEHUK 3TUX CHJI — B arpelie NpoxoauT co3pe3ane OBHA, Kak pa3 B TO BpeMs, KOTJIa IPUPOJIa TPOOYKIAaeTCs
K HOBOMY BEJIMKOJIETHIO (OpM, TJe MHOKECTBEHHOCTh MPaoOpazoB mposBisieTcs B pusudeckoit popme. Ho Tax
ke, Kak 0oyiee CTOWKHIA, YeM TIIMHA, MaTepHall, Hy>)KHO He TOJHKO HEXXHO TIIAJUTh U BHIPABHUBATH, HO €r0 HYKHO
BOUTh B (DOPMY MOJIOTKOM, TaK aHTHYHOCThH OIlyInajia 310 (HopMHUpOBaHUE,
ATOT MOIIHBIA MPOLECC BHEAPEHUS MPaoOpa3oB U3 TBOPANIUX Jaleid B MHP
SBIICHUH, 5Ty HENPOU3BOJIBHYI0 TIOKOPHOCTh JYXOBHBIM O0KE€CTBEHHBIM
pooOpa3zam, kak OBHa ¢ TOBEPHYTOI Ha3a] rOJIOBOM.

OBeH, a TakKe arHel, 3TO YJIUBUTEIBHO TIyOOKHI 00pa3 Ijisl 3TOro
BCEOOBEMITIONIETO TPOIIEcCa, MUHEPATBHON KOHEYHOH CTYIEHBI0 KOTOPOTO
sBiseTcss kpemHmid. CHOBa, KaK y»e OBUIO CKa3aHO TPH ONMHCAaHWUU oOpasza
JIbBa, OBEH yKa3bIBacT HA XapakTep, B KAKOM W3 3TOT0 HAIPABJICHUS MHUpa
OCYILIECTBIIAETCSA NEHCTBUE HA BCEX YPOBHAX. BO-NEPBBIX, M3BMIIUCTOE, MOMOE [t oo e Becon
o0pa3oBaHne pora — OTO YHUCTOE TMPEACTaBICHHE OOEpPTHIBAOIIETO,
cepuueckd GOPMHUPYIOIIET0 KPEMHHEBOTO Tpoliecca. JTa chepudeckas hopMupyronas TEHISHINS YKYThIBAET
TaK)Ke BCIO TIOBEPXHOCTh JKUBOTHOTO OT TOJIOBHI BHU3, 00pa3ys MIEpCTh. MsIrKasi, MIEIKOBUCTAs!, CBETIIAs MEPCTh,
pPYHO, Bceraa Obllla CHMBOJIOM BBICIINX KOCMHYECKUX CHJI, MyAPOCTH, HAIONHSABIIEH MHUp mpaoOpa3zoB. Ha Bcex
MIOJTMHHBIX JPEeBHUX M300pakeHusx OBEH CMOTPUT Ha3al, MOTICPKUBAS XapaKTep BXOIAIIETO JIydaMH IpoIiecca.

MoMeHT paBHOACHCTBHS OCeHbI0, Korga CoHIle MPOXOAUT depe3 co3Be3nue Becos, nmeeT coBceM Apyroi
xapaktep, yeM BecHoil. Ecim BecHOU mpoHHU3bIBaroIiee (GopMupoBaHHE KoieOneT u OeCroKOWHO coTpscaeT
BO3IyX, TO OCEHBIO MHUp SBICHHHA YK€ IEpElIarHysl CBOIO BBICIIYIO TOYKY U JIEXKAIIWH B €ro OCHOBE MU
npaoOpa3oB HauMHAET yAaisThes. Ha mepennuii miaH BeicTymaer craruka 3emud. [loatomy B co3Besnuu Becos
JISKUT UCTUHHAS POJIMHA KAIBIIUEBOTO MPOIecca.

Kak kpeMHMII ¥ KaJbIMA B CBOCH 3eMHOI (hopMe SIBICHHS KaK BEIIECTBA MOJSPHBI APYT APYTY, TaK U UX
MaKpOKOCMUYECKHE MpaoOpasbl MONIApHBL APYT Apyry; OBeH U Becsl B 3011ake HaX0OAATCS B OMITO3UIUH.

Kpesmnii

Kaasupit

XX. TJIMHO3EM U ®OCPOP

JlomuHBI W OrpOMHBIE BOJOEMBI MEXIy TOPHBIMH pETMOHaMH paAyloT Hac CBOeH OOMIbHOM
pPacTUTENBHOCTBIO. 3/1eCh COBCEM WMHaue BHIMIAAWT JaHmmadT. Kaxaslii 3HaeT TaM MOYBBI, TIMHHCTYIO 3EMIIIO,
KOTOpast OCIIE MO/ TaK HAJUIACT HA CallOr'H, U YacTO MBI BSI3HEM B €€ IJIACTUYHOM >KEITO-KOPUYHEBOU Macce.
C XUMHYECKOM TOUKH 3pEHHUS 3Ta TIIMHA ABIISETCS aFOMOCHIINKATOM, B CBOMX 0OJiee YUCTHIX BHAX IPEACTABISIET
coboii ronuapHyi u ¢apdopoByro rimHy. OHa oOpa3yeT MOUYBYy B JOJMHAX W BOJOEMaX MEXIy TOPHBIMH
MaccHBaMH. DTO TaK Ha3bIBaeMble TSDKENbIC TTOYBHI, KOTOPBIE 0COOEHHO OJIArONPHSITHBI ISl OOMIBHOTO Pa3BUTHUS
3€JICHOM cpelHel 4JacTu pacTeHus. ['eonorus Ha3plBaeT UX AJUIFOBHAIBHBIMU, HAHOCHBIMHU MOYBaMHU, KOTODPBIE
O6p330BaJ]I/ICL N3 BBIBECTPECHHLIX U Pa3sMBIThIX OCTATKOB I'OPHBIX IIOPOA. I'muna OIpEACIICHHBIM 06p330M SABJISICTCA
MOCTOM Mexny ropamu. [loxcunrano, uTo rauMHO3eM cocTaBiseT mpuMepHo 20 % B 3eMHOH KOpe, TO €CTh OH Tak
K€ SIBJISIETCSl CTPOUTEIBHBIM MaTEepHalIOM Tesla 3eMIIH, KaK KaJblUui U KpeMHUIL.

Kanpnwmii u kpeMHHH OBLTH TIPEICTaBICHBI KaK MOJIIPHOCTH.

[Iporuecc crnaxuBaHus HNOJSPHOCTENH CBOMCTBEHEH XapaKTepy INIMHO3eMa. B caMux KaMHAX BBIpa)keHa 3Ta
TeHaeHusA. Hanpumep, moseBoi mmnar - CpeJHUIN 4IEH B TPAHUTE - UTPAET CTIAKUBAIOLIYIO POJIb MEXKIY KBapLEM
W CIIONAOW W TIPENCTaBIISIET, C XUMUYECKON TOUYKH 3peHUs, HEKni oOpa3 rapMoHuW. I mmHO3eM KoireOiercs - B
3aBUCUMOCTH OT TOT'O, KAJIbLIUEBBIN, HATPUEBBIM MM KAIMKWHBIN IIOJIEBOM LINAT NEpe]l HAMU - MEKYy KPEMHUEM U
KaJlbI[ieM 1 00paTHo.

—— —_—
NoAEBOH WNAT CaO + ALO - 50,
{tnn) H2BECTh TAMHO3EM OKMCh KPEeMHUR

Oro KonebaHWE MEXIy TMONAPHOCTIMHU CTaHOBUTCS emle Ooyiee OTYETIUBBIM IPH PaCCMOTPEHHUU
«amboTtepHOI» TpHpoabl TiauHO3eMa. Yrto o3Hagaer 3T0? KpemHMII WMeeT KHCIbIE CBOWCTBA, KaJdbITUid —
CBOMCTBA OCHOBAHMUAA,; I'NITMHO3EM K€ MOXKCET OBITh KakK KHCJIOTOfI, Tak U ocHoBaHUeM. Eciu PacCcMOTPEThL OAHY U3
Han0oJIee YacTo MPUMEHIEMBIX COJIeH allFOMHUHUS, KBAaclbl (Cyab(aT alFOMHHUS), TO OKKETCS, 9TO AFOMHHUN B
9TOM COEJIMHEHUHU JNEUCTBYET KaK OCHOBAHHME MU IMPHU PEaKIMU C CEPHOU KHUCIOTON JnaeT cosib. Eciu ke KBacubl
pPacTBOPUTL B BOAC U HOﬂefICTBOBaTB CUJIBHBIM OCHOBaHHEM, KaK, HallpuMmcep, Hi€JI04bi0, TO B OCAAO0K BBINMAACT
TUAPOOKUCH ATFOMUHUS:

Al{S0,), + 6 Na OHo e — e —— >2 Al{OH), + 3 Na,50,
KBacIb! FHAPOOKHCH AAKOMHIHSA

M30BITOK pacTBOpa €QKOTO HAaTpa OKa3bIBaeT MOPAa3HUTENBHOE IEWCTBHE: OCAIOK THAPOOKHCH ATFOMHHHUS
cHoBa pactBopsiercsi. [Io cpaBHEHHIO ¢ pacTBOPOM €IIKOTO HaTpa, Kak 0ojiee CHIIBHBIM OCHOBaHHEM, TJIHHO3EM
BHOpUpyeT W BemeT ce0sd Kak KHCIIOTa, oOpa3ys C pacTBOPOM €IKOTO HaTrpa pacTBOPUMYKO COIb,
ATIOMUHUEBOKHCITBIN HATpHUH (aTIOMUHAT HATPHs). B 3T0# cou poib aTlOMUHAS TIPOTHBOTIONOKHA TOH, KOTOPYIO
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OH HUI'pacT B KBacUax.

AI{OH), + 3 NaOH—————-— >Na, ALO,+ H,0
THAPOOKHUCH AAKOMUHAT
dAIOMWHWA HATPH

Ecnu MBI CHOBa OCTOPOXKHO IOJEHCTBYEM CHJIBHOM KHCIIOTOM, HAallpUMEpP, CEPHOH, alIOMUHUN CHOBA
OTKa4YHETCSI B CTOPOHY OCHOBAHUS U B OCAJOK BBINAJET TUIPOOKUCH AIFOMUHUSL.

2Na Al O, + 3 H,50, —~———>2 Al (OH),+ 3 Na, S0,
AAWMMUHAET FHAPOOKHCI:
HBTPHH AAHMHHBUA

Hebonpmioit u30bITOK CEpHON KUCIIOTHI CHOBAa PAacTBOPUT THUApAT aJIOMHHHUS M 00pa3yeTcsl pacTBOPHMBIN
cyabdar amomMuHus (KBacubl). B 3TOH comM CHOBa BBICTYNHUT II€PBOHAYANBHBIN XapakTep IJIMHO3EMa Kak
OCHOBaHHUS.

AL{OH},+ 3 H, 50, ———>A1,(50,), + 6 H,0
IMAPOOKHUCH KBACIBL!

Tak ranHO3eM HEIIPEPBIBHO, HO)Z[O6HO MAasATHUKY, Ka4a€TCd MCXKAY ABYM: IIOJIIOCaMU, OT OCHOBaHHUA K
KHUCJIOTE ¥ CHOBA Ha3aJl, COCIUHSS MOJISIPHOCTH.

Takke pacTeHHE B CBOEM IMOJISIPHOM CYILIECTBE, MEXKIY LBETOYHBIM IOJIOCOM M KOPHEBBIM IOJIOCOM,
TapMOHHM3HUPYETCS TIOCPEACTBOM TIMHO3EMa. 3/€Ch 3TO YK€ HE BEIIECTBEHHBIM TIMHO3EM, HO aJTFOMHHHEBHIN
npoiuecc, KOTOpsId Crury 3eMiId U3 KOpHS MEPEHOCUT CHU3Y BBepX, a cuiry Comnnia u 3Be3nHoro Kocmoca u3
00J1acTH LBETKA MEPEHOCUT BHU3, K KOpHI0. HO BelleCTBEHHOE MPUCYTCTBUE TIIMHO3EMA B MOYBE CTUMYIUPYET
JeATENbHOCTh PACTEHUS B ATOM HAampaBlicHWU. Torja Kak KpeMEHb Ha NEPBBbIM IUIaH BBIBOOUT LIBET, apomar,
yTOHYeHHE (OPM, a M3BECTh CIIOCOOCTBYET MAaTCPHUAILHOMY W300MJIMIO B HIDKHEH YacTH PAaCTEHUs], TNIMHO3EM
OCYIIECTBIISIET TAPMOHUYECKOE CIIIAXKHUBAHUE MEX]Yy 3€MHBIMUA M HEOCCHBIMU (hOPMUPYIOINIMMU CHIIAaMH. 3eJIeHas
CpeIHsS YacTh PAaCTeHUs, OOMIIbHAS JINCTBA, XapaKTEPHBI JIJIS TJIMHUCTBIX ITOYB.

I'mnuaa mnacTuyHa B OTHOIIEHWW (OPMHUPYIOMIMX CHJI, JEHCTBYIONIMX Ha Hee m3BHe. Kak WHCTpymeHT
WU31aeT MY3BIKAJbHBIE 3BYKHM, KOTOpPHIC H3BIEKACT M3 HEro MY3BIKAHT, TaK IUIACTUYHAs TJWHA SBISETCS
WHCTPYMEHTOM MY3BIKH (JOPM, KOTOPBIE CO3/IAET U3 Hee BasiTElb.

I'mnHO3eMHBIN Tpollecc [emaeT Takke 3eMITI0 Kak IeJI0€ BOCIPHUAMYUBOM UIT KOCMHYECKHX
(opMupYyIOLINX CHUJI KPEMHHEBOTO IIpoliecca, KOTOPBIA Benukas xynoxkHuma llpupona HaBomuT ¢ mepudepun
Kocmoca. B 3Tom mporecce CKIOHHOCTh KPEMHS K BOJIE NMEPEHOCHTCS Ha TIIMHY, MO0 TOJNBKO BIIAXKHAS TIIMHA
BOCIPUUMYHBA K (hOopMHpPYOIIEMY KPEMHHEBOMY IpOILlecCy. | JTiHA IIacTHYHA, TOJIBKO TTOKa OHA BIIAYKHAS.

['muna, moMenieHHas B GopMy, CTAHOBHUTCSI CTATUYHOM, €Cli OHa BhICyIIeHa. OOXHT MPUOIIKAEST TIHHY K
xapakrepy usBectd. CKyIbNTypa, MIMHSAHAS TOCYJIa WIM KAPIHYU TOCPEICTBOM O0XHUra CTAHOBSATCS TBEPIBIMHU,
CYXUMH M TIOPUCTHIMH (TJIMHSHAS TIOCY/Ia MOKPHIBAETCS KPEMHHUEBOUM KOXKel, Ha3bIBaeMOW riia3yphlo). Kuprnnum
KJIQAyT OJUH TIOJUIe APYTOTO, COSAWHSS WX HM3BECTHIO PAacTBOpa, 00pa3ys CTEHBI JAOMa, KOTODHIH maeT Hamei
(pu3nyecKol KU3HM KUITUILIE U ONOpPY. 3Ae€Ch CHOBA TJIMHO3EM MPOSIBIIAET ce0sl KaK KOMIIEHCUPYIOIIHH MasTHHK,
Kayarluics MEeKIy KPEMHHEM U KaJIbLIUEM.

OfHaKo TMPEATIONIOKHM, YTO B CAMOW TJIMHE COJAEP)KaTCs CKPBHIThIE TOJSAPHOCTH: B KadyecTBE OOBIYHOTO
[JIMHO3eMa 3Ta CyOCTaHIMsI camasi CKpOMHasl, camasl Ipexosiias B CBOMX (hopMaX, Kak 3TO BBIPAKEHO B o0pase
COTBOPCHUS YEJIOBEKa: Mpexoasiiee, GU3NIecKoe TEIo YeloBeKa ObU1o chopMUpOBaHO U3 TIUHBL Eciu octaThes
IIpH 3TOM o00pasze, TO MOXXHO CKa3aTh, YTO BCE YEIOBEYECKOE TEII0 CO3JIAaHO JUIS TOTO, YTOOBI CIYXKUThH
CIUIAXKUBAaHUIO MEKIYy KOCMHUUYECKUMU U 3¢MHBIMH CHJIAMU - U3 «TJIHHBD. HO 3Ta «riIMHa» CTyneH4YaTo O4MInaeTcs,
TEJIO YeJIOBeKa O0pa3yeT OpraHbl - BILIOTH JI0 MPO3PAYyHOro IJia3a, IJie TeMHas CYOCTaHIUs IMOJHUMACTCS JI0
JIyXOBHOH NpO3payHOCTH.

Tak TIMHO3EM MPOU3ZBOIUT TaKKE ApParolieHHble KaMHH, BBICIIHE CTYNEHW CyOCTaHIMH B PSAY 3€Meb,
KOTOpPBLIE AOBOAAT OO0 COBCPHICHCTBA TapMOHHUIO MECKAY KPEMHUEM U KaJIbIIUEM, HEOECHBIM (I)OpMI/IpOBaHI/IeM u
36MHOM OCHOBAaTEIbHOCTHIO. [loUTH Bce AparoleHHble KaMHH SIBJISIOTCS TJIMHO3EMaMU WM ATIOMUHUEBBEIMU
coequHeHnaMu. KopyHz, pyOuH, candup - 3TO YUCTHIe TINHO3EMBI; IPYyTHe IparoleHHble KaMHH, Kak TypMaJiH,
cMapari, Tornas, THalluHT U APpYTue, ABJIAI0TCA COCAUHCHUAMU aJIlOMUHUS.

B nmparoneHHBIX KaMHSIX QTFOMHHUH IISIMKOM CKJIOHSETCS K KOCMUYECKOMY (DOPMUPYIOLIEMY KPEMHHEBOMY
MpolLeccy, B KUPIUUE-ChIPLIEC LETUKOM CKIOHSETCS K CYXUM 3€MHBIM CHJIaM KaJIbLIMSL.

Kpemumnit Kaavnun
Braara <——— Fannozem ———> CyxocTsh
ADarouerHpe KaMHH KHPOHY-CBIPEL

JlparolieHHbIN KaMEHb, KaK BBIPAKEHHE CHHTE3a MOJSPHOCTEH HA BBICIICH CTYNCHH CyOCTAHIIMH, MOXKHO
MIEPEKUTH, ECITH IPEIOCTABUTH IEHCTBOBATH Ha ce0sl KPACHOMY PYOHHY BMECTE C HeXHBIM TOIyOBIM carupoM.

EcTe yauBUTENBHBIM AparoleHHBI KaMeHb, KOTOPHIH B ce0€ OTKPHIBACT IOJISIPHOCTH IIBETOB. IJTO
TypPMaJIMH, KOTOPBIA IIOKA3bIBA€T B OJHOM M TOM K€ KPHUCTAJJIE LIBETOBYIO WUIPY MEXIY IONOJHUTEIbHBIMU
LIBETaMH, ITyPITyPOM U 3€TICHBIM.
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Ecmn MBI cHOBa 0oOpaTWM B3IUISA[ Ha YelloBeKa, (PU3MONIOrmYecKoe MPOCTPAHCTBO KOTOPOTO 3aKITIOUYEHO
MEXIYy KOKeH M KOCTSIMU, MEXIY KPEeMHHUEBBHIM W KaJIbLHEBBIM MPOLECCAMH, TO
MOXXHO YCTaHOBHTH, YTO 3/1€Ch €CTh JJEMEHT, HOCHTENh (HUINOIOTUIECKHIX
MIPOIIECCOB MEXIy TONSAPHOCTSIMH, OBWXKYIIMICA B TMOCTOSHHOM pPUTME TyAa U
ciofa. OT0 KPOBB, KOTOpas TO HaNpaBIsIeTCs K TepUQEeprH, TO BO3BpaIlaeTCs
00paTHO K LeHTpY. KpacHast KpoBb ycTpemiisieTcss HapyKy K KOKe M KOHEUHOCTSIM,
roay0asi KpOBb BO3BpamiaeTcss K IIEHTPY, W CEpAlle caMoO SBISIETCA, Kak
JparoleHHbI KaMeHb, BBIPaYKEHUEM 3TOTO aKTHBHOTO CHHTE3a; B CEPIAICOMEHUM P 6. Moncpewmni mud xprcara Typuayim
MyJBCUPYET FapMOHUSI MOJISIPHOCTEH.

[Tocne 3TOTO MOHATHBIM CTAHOBUTCS MPUMEHEHUE TIIMHO3eMa (YKCYCHOKHUCIBIN allFOMUHUHN WA KOMITPECCHI
Y3 TIIMHBI) B KA4eCTBE JIEKAPCTBEHHOTO CPEJCTBA MPH 3aCTOE KPOBH, BOCTIIAJICHHSX, YIIHOaX, TPaBMax CYCTaBOB C
pacTshbkeHueM cBa30K. Taxoke momeBoit mmat (Orthoklas) meficTByeT kak Hapy»HOE CpPEICTBO B HampaBlCHHU
TapMOHH3AIHH CEPJICIHON JeATEILHOCTH.

B nportuBomnonoxkHOCTs TIIMHO3eMY (hochop, cooTBeTcTBeHHO (pocdarthl, HEe 3aIlONHAIOT IIeNIbIe 00JIacTH,
JNOJHMHBI W BOJOEMBI, HO OHHM pAacCesHbl M PACTBUICHBI IO BCEW 3€MHOW KOpe, Kak MPSHOCTU B TPSHHKE.
OTHOCHTENBHO pelKo BCTpeyaroTcs Gocdarhl B KOMIAKTHBIX 3aieKaX, MIPUTOAHBIX IJIs TOPHBIX pa3paboToK. DTH
TOpHBIE TIOPOJIBI, TIIABHBIM 00pa3oM, (HocHOPHOKHCIBIN KaJdblHid (alaTUT), MPeACTaBiIsieT co00i Mmonb3yromeecs
CIPOCOM ChIpbe IS TepepaboTku B cynepdocdar, W3BECTHBIM KaK OIHO W3 MHUHEPAJIbHBIX HMCKYCCTBCHHBIX
Y no6penwuii.

Ho B mamoii koHneHTpauu Gochop MOKHO HaWTH ToBcrony. U3 Pacrenuii, copepkaniyx B CBOEM IIeIjie
MHOTO (ocopa, OH TOMMagaeT B T'yMyCHBIH MOKpOB 3emnn. Tam, Tie HaKaruIMBaIlCh CIOW 33 CJIOEM OTMEpIIue
pacreHus, Kak, HalpuMep, Ha BEPXOBBIX 0OJIOTAX, BBIICIHMBIIMNCS U3 OPTaHHMUYECKHX COCAMHEHHH B CBOOOIHOM
Buje Gochop BeICTynaer B Buje Onyxaaromux oraei (pochun - PH; )

Ecmn MBI monmoxkuMm Kycok (ocdopa Ha TapenKy, TO MBI CMOXKEM CJAeNaTh WHTEPECHBIe HAOIIOICHHUS.
Brauaiie B TeMHOTe (hoCOp CBETUT CBOCOOPA3HBIM 3eJIeHbIM CBeTOM. OJTHOBPEMEHHO Mbl HAYMHAEM YYBCTBOBATh
XapakTepHBIA 3amax. DTO TOT JK€ CaMblil 3amaxX, KOTOPBIH MBI YyBCTBYEM, KOT/a 4epe3 BO3AYX MPOXOAUT
ANEKTPUYECKUI pa3psall, W KOTOPHIH TMOSBISAEeTCSs Tpu oOpa3oBaHMM 030HA. Kak 3JIEKTpUYEecTBO CTyIIaeT
YKU3HEHHOE BEMIECTBO (KMCIIOPO) B 030H, TaK ke nenaet 3To u Gocdop.

30,———=»20,
3 ofibeMa AKHIHEARQTD 2 obpema 030Ha
BEUIECTRA

Haxonenm MBI 3aMedaeM TyMaHHBIE CTPYWKH, CIHUPAILHO 3aKpyduBamommuecs BOKpYyT docdopa. Y Hac
CKJIaJIbIBACTCSl BIIEYATIICHUE, YTO 3TA CIIUPAIb MUCXOAUT He U3 (ocdopa, HO Mmpexae YeM dTa CBEPTHIBAIOIIASLCS
cnHpaib MPUOMU3UTCA K LEHTPY, HEKOTOPHIM 00pa3oM Kak OBl CXXHMMasi MPOCTPAaHCTBO, BHE3AIHO Qocdop
CaMOBOCTIIIAMEHSETCS ¢ (PBIPKAIOIIMM [IYMOM, TIO0 3BYKY HAIIOMHHAIOIINM COTJAacHBIM @, U cropaeT, UCImycKas
OeIbIii CBET.

Wrak, ¢ochop cBEeTHTCS, HCIYCKAaeT CBET, HO TaKXKE OJHOBPEMECHHO YIUIOTHsSET. J[Be MOJSAPHOCTH
oxBaThiBaeT (hocop, KOTOPEIE MOKHO MIPOCIEIUTh B Y€JIOBEYECKOM OpraHu3Me. MBI HOCUM B ce0e 3HAUMTEIIbHOE
kommaectBo (ocdopa. HepBHas cyOcranmus - 310 (dochopocomepkamuii Oenok. Bcs HepBHas cucrema
HaTJBITHBIM 00pa3oM OTKpbIBaeT HaM (ochopHBIH mporiecc, Kak KpoBOOOpaIIeHHE - aTFOMUHUEBBIH MTpoIiecc.

[Tnams dpocdopa cBETHT, HO OCTAETCS XOJIOTHBIM. Yepe3 HEpPBHYIO CUCTEMY MBI ITOJTy4aeM SICHBIN XOJIOAHBIN
CBET CO3HAHMUS, C OJHON CTOPOHBI; C APYTO CTOPOHBI, Yepe3 Hee HIYT UMIYIbCH Ui (POPMUPOBAHUS TLIACTHKH
OpraHoB, TO €CTh 0€3 HEpBHOW CHCTEMBI HE OBUIO OBl HHKAKOTO
YIUIOTHEHHUS CyOCTaHLIUK JI0 YETOBEUECKUX (POPM.

Or1oT (ocOpHBIN MPOIeCC MPOCTHUPAETC, ¢ OAHOH CTOPOHBI, JO
KpeMHHUS B KOXE, C JIpyrod CTOPOHBI, IO KaJbIMsl B KOCTAX. B Koxe
HaxoaguTcAa 0OEeCKOHEUYHOE MHOKECTBO HEPBHBIX OKOH‘IaHHﬁ, KOTOpEBIC
BIICYATJICHUsS. OT BHEIIHEH cpelpl AeNaloT JOCTYHNHBIMH CO3HAHHIO. XOTA
KPEMHHEBBIN TPOLIECC CO3/IaeT MOBEPXHOCTh KOXH, (ochOpHBINA mporecc
JleTlacT TOBEPXHOCTh KOXXKH YYBCTBHTEJBLHOI; TOCPEJCTBOM €r0 MBI
UMeeM TeJeCHbIE YyBCTBa, TEJIECHOE CO3HAHME Hallel caMOCTH. Tak Koxka
C €€ HepBaMH SIBIISICTCS TPAaHUIEH MEXAy WHIWBHIYYMOM W BHEITHUM
MHPOM.

BocnpunsaTeIe KpeMHHEM KOCMHYECKHE (OPMHUPYIOIIUE CHIIBI
(hocdopHbI Tporiecc MEPEHOCHUT M0 HepBaM KO BceM (opMaM OpPraHOB U -
00pa3yeT X IOCPEACTBOM YIUIOTHEHHUS. (BCIIOMHHMTE (DEHOMEH GOINE3HM  Heps i xposs ik wanspectausn docbopuo-ramsosemssy ipoucccon.
Oepu-Oepu, TpU KOTOPOH HE XBaTaeT MOCTYMAIIUX 10 HEpBaM
(dopMHpYIOIIMX CHJI M MPOMCXOAMT Kak OBl pacTBOpeHHe TKaHel). J[MHaMuka 3TOro mporecca YIUIOTHEHHS
3aKaHIMBACTCS B KOCTAX; TaM (hochop BEIIECTBEHHO COCIAMHSICTCS C KalbIFieM M o0pa3yeT (GpocopHOKUCITHIH
kanpIuil. Tak ¢ocdopHbIil mpoliecc 3aKkaHYNBAETCS B ITNIOTHOCTH U CTaTUKE KOCTHOTO CKEJeTa.

Tannosesmmil
[ERET i)
Apolgece
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Wrak, Mexay Kokell W KOCTSAMH pa3BEpTHIBACTCS HE TOJBHKO MMOJIE TIIMHO3EMHO-KPOBSHOTO IIpoliecca, HO
Taxke pochopHO-HEPBHOTO MpoIiecca.

Iyt dochopa oT KOXKH dYepe3 HEPBHI K KOCTSIM MOXHO OTYETIMBO IMPOCIEIUTh B MATOJOTHH
aprepuockiepo3a. Docdopcomepxamas HepBHas CcyOcTaHIMS - TIONYYMBINAs B XUMHH  Ha3BaHHE
HYKJICOIMMPOTEUHEBI, COOTBETCTBEHHO B €€ CTPYKTYPE €CTh JICHUTUH U XOJICCTCPUH — 3TO MPOMEKYTOUHAA CTYIICHb
n3BecTKoBaHUs. CTEHKH KPOBEHOCHBIX COCYJIOB, IIPU MPEAPACIIONOKECHNH YEIOBeKa K CKIEPO3y, B IEPBOH cTaauu
HaKaIlUIMBAIOT XOJIECTEPUH M TMOM00HBIE CyOCTaHIMH; TMOCTENEHHO C Pa3BHTHEM IPOIECCa 3TH OTIIOKEHHS
W3BECTKYIOTCS HEPBHOM CyOCTaHIIMEH W HACTYAeT TUITMYHOE OOBI3BECTBICHUE COCYIOB.

W3 a3TorO ClEenyrT yKa3aHWs Kak IS [OHMMAaHUs JICHCTBUTEIBHBIX TNPUYHMH CKIEpO3a, TaK W JUIs
BO3MOXXHOCTH €ro TpeAoTBpamieHus. [[puduHBl ero nekar B OMHOCTOPOHHE MpPEYyBEIUYEHHOM (ochopHOM
mporiecce,  KOTOPOMY  HE  TNPOTUBOCTOMT B JIOCTAaTOYHOH  Mepe  Ipomecc  KpOBOOOpalieHus.
CBepxHUHTEIJIEKTyalu3alys 1 IepeBec BCe BO3PACTAIOIIETO CaMOCO3HAHMS BeleT, BMECTE C MPOTrpecCHpYIOLIei
CTapOCThIO, K (DU3MUYECKOMY OTBEP/ICBaHUIO.

Wrak, rmmaO3eM U (HochOop SBISIOTCS 3€MHBIME CYOCTAHIIMSIME, KOTOPBIE KOJICOTIOTCS MEXKITY M3BECTHIO H
KpPEMHEM, HO KaXK1asi 110 CBOEMY, U3-3a YET0 OHU CHOBA IOJSAPHO IIPOTUBOCTOAT APYT APYTY.

['ne >xe MakpokocMUYecKasi poJUHA ATUX MPOLECCOB?

3umoii, korga ColHIle yKe MPOIIO HIKHIOK TOYKY CBOeH OpOuTHI, U mociie KpemieHus 1eHp yke cTal Ha
OJIMH NETYUIMHBIA KPHUK JUIMHHEE, Mbl UCIBITHIBAEM UYyBCTBO: IIPOWJEH IOPOr, Pa3IeisAoOlUid OCEHb U BECHY.
ComnHie B 3TO BpeMsi cTOUT B co3Be3auu Kozepora. Otot cumBoa Kozepora Ha cTapbIX pUCYHKax yAWBUTEIbHBIM
0o0pa3oM MpeJNCTaBIeH C PhIOBUM XBOCTOM. TpyIHO Jydllle BHIPA3UTh JABOWCTBEHHOE CYIIECTBO TIHMHO3EMHOTO
mporiecca! B aTom o0pase oTpakeHa Kak OIHA CYIIHOCTh TIIMHO3EMHOTO TpoIlecca, CKIOHSIOMAsACA K W3BECTH,
TBEPJOCTH, CYXOCTH - TiocpeacTBoM Kosepora, - Tak u Apyras CTOPOHA, €r0 POJICTBO C BOJOW, CKIIOHSIOIIEECS K
KPEMHIO - TIOCPEJCTBOM PBIOBETO XBOCTA, - M B IIEJIOM 00Opa3e MpeojoJIeHHash TBEpIOCTh, dnmeMeHT Kozepora,
MIEPEXO AN B TUTACTHIECKHA-)KUBOE.

®DochopHBI Mporiecc, HECMOTPSI Ha €T0 CBA3b € MOJISIPHOCTIMHU KPEMHUS
U KaJblHs, SABISCTCS W30JIUPYIONUM arcHTOM, MOCKOJIbKY OH CO3HATEIbHO
OTIEeNAeT WHIUBUAyyMa OT BHEIIHEH cpeipl W Olarogapsi 3TOMY CO3IaeT
WMHTEIIEKTYaIbHOE W TEJIECHOE CaMOCO3HAHMEe. JTa CHJIa MIPOUCXOAUT U3 TOTO
peruoHa 30amMaKa, KOTOPBIA ApeBHUE Ha3Banu «Pakomy. [lanumps u3 docdara
KaJBIUs (PU3NIECKOTO paKa - 3TO 00pa3 IUIisi CaMOCO3HAHUS, KOTOPOE 3aMbIKaeT
YelloBeKa OT BHEINIHETO0 MHpa, KaKk MaHOuph Telno paka. To, d9ro B
YCIIOBCUYCCKOM OpPraHmu3MeE Ha HepBOﬁ CTYIICHU SABJACTCA TCJICCHBIM YYBCTBOM,
TEJIECHBIM CaMOCO3HAHHEM W JINYHON MBICIIUTENBHOMN KU3HBIO, YTO TOJIBKO cO
CTYIIEHH Ha CTYNEHb MOCTENIEHHO CTAHOBHTCS OpraHUYeckoi (opmmupyromeit
CUIION 1, HAKOHCI, YIUIOTHACTCA B CKCJICT, CTAHOBUTCA CIWHLBIM C KaJbIUCBBIM IIPOLECCCOM, B pPaAKE
HETIOCPEACTBEHHO MaTepHaIN30BaJIOCh B €ro MaHIMpe, cocTosmeM u3 Gocdara KambIus.

Takum o6pazom, Kozepor u Pak — 3T0 HeOecHBIE perrOHBI, B KOTOPBIX HAXOIUTCS POJWHA TIMHO3EMa U
thochopa.

TouHO Tak ke, KaKk 3eMHbIC BEIIECTBA TIIMHO3eM U (hocdop B ONPEACICHHOM CMBICIIC TPOTHUBOIIOJIOKHEI, TaK
Y MECTa UX POXKJICHUS CTOSAT B OMIO3UIHA APYT K APYTY.

Faunoses

Famnozen w dochop kak ocasox cua u3 Kozepora i Para

XXI. MUHEPAJIbHBI KPECT

U3 yeTblpex mocneIHNX ONMCAHHBIX BEIIECTB KPEMEHb M M3BECTh MPEICTABICHBI KaK MOISIPHOCTH, U Oomee
WHTEHCHBHOE M3Y4YeHUE HAMEUCHHBIX 37IeCh B3aUMOCBSI3EH MPOSCHUT JallbHEeNIINe TOAPOOHOCTH TOTO, KaK MEKITY
HUMH NTOT0O0OHO MasTHUKY B TAPMOHM3HPYIOIIEM ABMKCHUHU ACHCTBYIOT MONAPHOCTH IMTUHO3eMa u pocdopa. aTh
Oosiee uWcuepIBIBalOIIEE INPEICTABICHUE B paMKax ITaHHOW TeMbl HEBO3MOXXHO. OIHAKO U3 MNPEnbIIyIIHX
ONMCAaHUH MOXHO CO3JaTh SICHBIM 00pa3 CcO3BY4YMs [EATECIbHOCTH, MPEACTABICHHOH JSTHMH YEThIPbMS
BEIIIECTBaMH, OCOOCHHO B (hU3MOJIOTHIECKOH cepe.

Mexay KpeMHHEM M KalbLUeM - MEXIy KOXeH M KOCTSIMHM - pasbIlPBIBACTCS TJIMHO3EMHBIA WIN
¢dochopHbIi Iporiece B KpoBU U HepBax. KpoBb - 3TO TOT IUIACTUYHBIA 3JIEMEHT, IOCPEACTBOM KOTOPOI'O CTPOUTCS
U TOJICpKUBAeTCs Teslo. HepBbl co00MAOT (POPMHUPYIOIINE CHIIBI, KOTOPBIC U3 IUIACTUYHON CyOCTaHIIMM KPOBU
CTpOAT TenecHble (JOPMBI MBIIII U OpraHoB. 3aeck (GocdopHeIl mporece moaodeH pyke XyIOXKHHKa, KOTOPBIHA
Onaronaps cBoeil YyBCTBUTEIBHOCTH (OPMUPYET IUIACTUIECKUN MaTepuall, TINHY.

Taxk MeXay MOMIPHOCTSIMM KaJblMH-KPEMHHH HAaXOAMTCS HOJSIPHOCTh TIJMHO3eMa H  (ocdopa.
MakpoKOCMHUYECKHE TPOLECCHI, JIe)Kallue B OCHOBE STHX YETHIPEX BELIECTB, NPUXOMAAT C YETHIPEX MHPOBBIX
HaIpaBIeHHH, KOTOpble coBMecTHO oOpaszytT kpecT: OeH - Becwl/ Koszepor - Pak. U kxak mo 3aBepuieHHIO
pPaccMOTPEHUS YETBEPKHU BEILECTB: OTHEHHOE BEILECTBO — YKM3HEHHOE BEIECTBO/ BO3LYIIHOE BEIIECTBO - 36MHOE
BEIIECTBO BO3HUK aTMOCQEPHBI KpecT, U3 KOTOPOTo, MO-BHAMMOMY, OBbUI co3/laH O€JIOK M BCs OpraHuyecKas
MPUPOAA, TaK B KpECTe U3BECTb — KPEMEHB/TIIMHO3eM — (OocOop MBI Takke Mo3HaeM moaodHoe oboldIaromee
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3HaYEHHE.

HerpyaHo ycCTaHOBUTB, 4YTO A3TH 4YETHIPE BEIIECTBA B OCHOBHOM CTPOST, COOCTBEHHO TOBOpPS, BCHO
MUHEPaJIbHYIO 3eMIII0. B TO BpeMsi Kak opraHuyecKasi Ipupo/ia, IIBETHI, TPaBa U JEPEBbs, 0a00UKU U JKYKH, KaK U
BECh OCTAJIFHOW JKWBOTHBI MHUp CIIOBHO JIETy4He OOpasbl CTyIIaloTCA W3 aTMOc(hephl U CHOBA PAacTBOPSIOTCS B
Hel, MUHepalibHas IPUPOIa, TOPBI U CKAIbI, TOJUHBI U TUIOCKOTOPhS ABJSIOTCS MPOYHBIM MPEOBIBAIOIINUM SIPOM B
notoke sBieHui. [lo kpaliHell Mepe, 3TO MOXKHO CKa3aTh OTHOCHTEIBHO, UOO B TIOTOKE BPEMCHH TaKXe U 3TO
MUHEpaJbHOE AApo 3eMITH 00pa30BajoCh W3 MaKPOKOCMHYECKUX Jajieid ¥, MO-BHINMOMY, CHOBAa PacCTBOPHUTCS B
HEU B OTHAJICHHOM Oy ayIeMm.

BemecTBeHHBII aTMOC(EpHBIN KpecT (OTHEHHOE BEIIECTBO — BO3AYIIHOE BEIIECTBO — )KU3HCHHOE BEIIECTBO
— 3eMHO€ BEIIECTBO) OBLI COMOCTaBICH C YETHIPhMS JIIEMEHTAMH
(oroHs, BO3YX, BOJA, 3€MIIS). Boskyiloe BencCTs

OTa 4YeTBEPOCAUHCTBO IPUHIIUIIOB, B KOTOPOM IO3HAKOTCS
CTYIIEHU 36MHOTO Pa3BHUTHUSA, SBJISIETCS HACTOJIBKO OCHOBOIIOJIATAFOIIINM,
YTO CJIEZyeT OKHUAATh, YTO OHO MPHUCYTCTBYET U B MUHEPAIHHOM KpecTe.
Ecnu oTBiieybcst OT caMo c000# pa3yMEIOIIerocs 3eMHOI'O XapakTepa
3TUX MHHEPAJIOB, TO B CaMOM Jelie MOXXHO YCTaHOBUTh B HHX
OTPaKEHUE  APHCTOTEIEBBIX DJIEMEHTOB, PacCMaTPUBAEMBIX Kak
HPUHIUIIBI WK TIPOIIECCHL. ool

SIcHO, 4YTO OrHEHHYI TPUPOLY MOXKHO TPUIHUCATH JIETKO
BocruiameHstoremycs  ocopy. HampoTwB, KpeMHHEBHIH Tporiecc,
OKPBUICHHBIA M JITKUH - TOQyMaiTe O TMOJIeTe MTHIBI B cPepudecKkd P #.
pacnpocTpaHsomuxcs (HOPMUPYIOLINX CHJIAX, - YKa3blBaeT Ha €ro Mumepaasinaii kpect (apaay ¢ aTwocdephunt kpectox).
POIICTBO C BO3AYIIHO-CBETOBBIM DIIEMEHTOM. | TMHO3eMHBIN TpoIlecc, HAMPOTUB, TaK CHIBHO XHBET B TUIACTHKE,
HACTOJBKO BIHCAH B CIJIAKUBAIONIME ITOTOKH JKHUIKOTO 3JIEMEHTa, YTO B €r0 CPOJICTBE C BOJOW HEBO3MOXKHO
ycoMHUThCs. CTaTHKa U3BECTH, HAKOHEII, OJTHO3HAYHO YKA3bIBACT HA 3€MHOU DJIEMEHT.

CkazaHHOE MOXHO TIPEJICTABHUTH CJICIYIOIIUM 00pa3oM:

Oruennoe
BEUECTHO

KpemcHs

Fannoaem eumoe pEIECTRO

Apuctoteas| Atmocdepa Magpokocmoc] leocdepa Makpokocmoc

Droiih Oruenioe f Docdop (P) i
sewjectso (H)

Bosavx Bozayuioe ¥ Kpemens (Si) e
nemecto (N)

Boaa Kuzuennoe o~ Tannozem (Al)| "o
semectso (O)

Beman Jemuoe mn Hageers (Ca) n
semectao (C)

Oprannueckan Munepaabuan
npHpoAa npHpoAa

XXII. HIEJIOYU U T'AJIOT'EHBI

beckoHeuHbI#, HEMCCAKAEMBIH UCTOYHHUK COJIA - 3TO Mope. OHO comepkut nmpuMepHo 3% conu u Beime. Ee
JOOBIBAIOT B COJICBAPHSIX M TPAJUPHSIX, T/IC MPOUCXOUT BHIMTAPUBAHHE MOPCKOW BOJIBI MIOCPEJCTBOM YBCIHUCHUS
MIOBEPXHOCTH HWcCHapeHus. B Xome 3eMHOro pa3BUTHS TaKWe IMPOIECCHl IMMOBEPXHOCTHOTO HWCHApEeHUs
Pa3bIrPBIBAIACH €CTECTBEHHBIM OOpa3oM Ha BHYTPEHHHX MOPSX, KOTOpPbIE OTIAENWINCH OT MHPOBOTO MOpS
BCJIC/ICTBUE TEOJIOTMYECKUX CIBUTOB U KaracTpod. Tak Bo3HMKIM 3ayiexu conu. Bo MHormx mecrax EBporbr
HaXOJTCS TaKWe 3aJeKH, YKPBIThIE B CKIIafkax rop. Ha3BaHus moceneHuit 4acTO yKa3bIBalOT Ha OIU30CTh UX K
3THUM coJieBEIM 3ajiekam: Halle/ Saale, Reichenhall, Hallstatt, Hallein (3ameni0ypr), Hall (Tupons), Leopoldshall,
Schweizerhall u Tak nanee. «Hall» o3nauyaer «cosby». borareiimue 3anexu comu Haxozstrcs Bonusu Illtaccdypra
(AHXanbT).

l'eonoru moacymTany, 4TO Macchl PacTBOPEHHBIX B MOpE Coyell Oojiee 4eM JOCTaTOYHO, YTOOBI 3aHOBO
MOCTPOUTH BCE KOHTUHCHTBI BMECTC C UX I'OpaMHU BBIIIC YPOBHA MOPH. CJIeZIOBaTeJ'II)HO, €€ KOJIMYECTBO NPUMEPHO
MOKHO CPaBHHUTH C MacCOl TBEPABIX MOPOJI, 00Pa3yIOUINX TOPHIL.

Uro e, COOCTBEHHO TOBOpS, NpEACTaBIseT co00il comb? MBI yke MO3HAKOMHIUCH C TOJSIPHOCTHIO
OCHOBaHWUS ¥ KUCIIOTHL. T0, 9TO cpeny OpyTrux CBOWCTB OBLIO BBIPAXKEHO Y)K€ CBOWCTBAMH CO3/1aBaTh OCHOBAHHE H
KHCJIOTY y KajlblWd U KPEMHUS, 311€Ch, B ITOJAPHOCTHU Iuenoqeﬁ " TaJIOr€HOB, CTAHOBUTCSA YHCTBIM BBIPAKCHUEM
CHWJIBI, 00pa3yIomiell OCHOBaHUS U KHCIOTHL. CTiakMBaHUE BO B3aUMOJICHCTBUH 3TUX TOJSIPHOCTEH MPOSBISETCS B
36MHOIl BEI[ECTBEHHOCTH KaK 00pa3oBaHHME COJH. Tak dYTO COJNb - 3TO 3€MHAas TapMOHHUS MEXAY CHJIaMHu
OCHOBAaHUA U KHUCJIOTBI, MCXKAY IICJI0UYaMU U raJIor€HaMu.

Jlyis mydinero moOHUMaHusI Hy>KHO BHAYaJIe TIOIBITATHCS U3JI0KHUThH CYIHOCTD IEI0YCH U TaJOreHOB.

W3 comm, B KOTOpOW OOBEAWMHEHH 00a KOMIIOHEHTa, OCHOBAHHWE W KHCIIOTa, MOXXHO, TOCPEICTBOM
HUCKJIIOYEHHUS KUCIIOTHOM COCTaBJISIOIIEH, 3aCTaBUTh MIPOSIBUTHCS IIEIIOYHOM XapakTep.

C naBHHMX BpeMeH ObUI M3BECTCH XUMHUYECKUH MPOIECC, KOTOPHIA COJb MepeBOIUT B coay. CeromHs oH
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HOCUT Ha3BaHWE «COMOBBIH mporecc JleOmana». B 3TomM ciydae coilb TOCPEACTBOM HArpeBaHWsI C CEPHOU
KHCJIOTOU TIepeBOINIACh B CyNib(aT HATPUs, 3aTEM MOCPEIACTBOM HArpeBaHUs C YIJIeM NEPEBOJUTCS B CEPHUCTHIM
HATPUH ¥ TIOCPEJICTBOM 3aMeIIeHHUs N3BECThIO Ipeo0pa3yercs B COMYy.

?Na C} ——-> Na,80, ———>Na,§ ———>Na,CO,
XAOPHCTBIA  cyabdar CepHHiETbIﬁ coAa
HaTpui HATpUA HaTpUH

(coas)

B Hacrosiiiiee BpeMsi CYLIECTBYET €Ille LEIbId PsiI CIIOCOOO0B ISl MHAYCTPHAIBHOTO MOIYUYCHHS COIBI, HO
KJIAaCCUYECKUM CHOCO6OM OCTaCTCA TOT, YTO UCIIOJB30BAJICA C AABHUX IOP U CEroJHA Ha3BaH UMCHEM .HC6J'IEIH3.

HpI/IpO,Z[HaH CcOoAa HaxXOoOAUTCa B BHIC KpHCTaHHH‘IeCKOﬁ HBOﬁHOﬁ COJIN Ha 6eperax HAaTpUCBLIX O3CP B
Erunrte. B Ernmre COoZla Ha3bIBaJIaCh «HETEP», OTKYJa IO3KE B JIATUHCKOM IIOSABHJIOCH JJIA 0003HauYEeHUS CObI
CIIOBO «nitrumy». OTCIOAa B CPETHEBEKOBOM aJIXUMHUH JJI1 HAMMCHOBAHUS CEUTPBI OBLIO BBIOpAHO ¢ioBO <<sal ni
tri ». [lo3gHEe XMMHKH Ha3bIBAIM COAY «natruny», B OTIUYHE OT CEIUTPHI, Ha3biBaeMOK <<nitrum>>. 13 3THX xe
HCTOYHHUKOB AJIA BCIICCTBA, JICKAIICTIO B OCHOBC COABI, BLI6paHO HaUMEHOBAaHUE «natriumpy.

C MOJIYy4Y€HUEM COJbl MBI YKC HpI/IGHI/I?)I/IHI/ICB K CO6CTBeHHO mrejao4aMm. Hawm ocrtanochk TOIBKO «IpUuaaTb
OCTPOTY» pacCTBOPY COAbI, «KKayCTUILIUPOBATBH» C OTOKKEHHOU WM TalleHOU H3BECTHIO, U MBI MMOJTYyYUM YUCTBIN
HanHCBBIﬁ ICJIOK.

Na, CO,+ Ca (OH},————>INaOH + CaCQ,
coaa rameHas M3BECTb  CAKHMil HATp YLAEKHCABLH KAABIHI
{rayctuy. coaa) (BunapaeT B OCAACK)

TakuM ke 00pa3oM MONydaroT M3 KapOOHATa Kalus KaTUHHBIA mienok. KapOoHAT Kamus MOKHO HAWTH
[TOBCIOAY B BHJEC OCTaTKOB OT C)KHUI'AHUS PACTHTEIBHBIX OpraHu3MoB. J[peBecHas 3o0ja (moTaii) B OCHOBHOM
mpeacTaBisieT co00l KapOOHAT Kaiusl M C JIPEeBHEHININX BpPEMEH HCIOJIb30BaJlach Kak MOIOIIEE CPEACTBO H B
KayCTUIIMPOBAHHOHN (opMe I BapKH MbLIA:

K, CO,+ Ca (OCH},————>2KOH + CaCO,
noTam  raweHan eAKOE YTAEKMCABIA KaAbLMHA
H3BECTH Kaau (BbIMaAaeT B OCAAOK)

Jlis KanuiHBIX COJICH TJIABHBIM HMCTOYHHUKOM CETOJHS SBJSIFOTCS «BCKphImHbIe comu llTaccdyprar
(Stassfurter Abraumsalze). [1pu ucnapenun Mopckoii Boabl, conepxauieid Ha 100 gacTell moBapeHHOH COM OKOJIO
2 qacTeil KaduifHO# coxm, OoJiee JISTKO pacTBOpUMAs KalHifHAsI COJIb JOJIBIIIE OCTAETCs PACTBOPEHHOH U 00paszyeT
HaJ MECTOPOXKIeHUEM coiu, kortopoe B Illtacchypre mmeer TommuHy okoiao 900 MeTpoB, TOHKHMH, BCETO B
HECKOJBKO METPOB, CIIOW. DTOT CIOW AOKEH OBbITh yAajeH (IPOBEICHBI BCKPBINIHBIE padoThl, Abraum), yToObBI
no0paThCs /IO TOBAapeHHOM CONM, KOTOpas paHbllle OJHA TMpejacTaBisia wuHTEepec. OTcroma Ha3BaHUE
«Abraumsalzy.

Hatpuii, kanuii 1 elie HeKOTOpbIe 0ojiee peaKue 00pa3yrolIue OCHOBAHUS 3JIEMEHTBI, KaK JIUTHH, pyOuIuit
U 1e3uid, 00beNHEH Mo O0IMMM Ha3BaHHUEM «IIEJOYHBIeY», meaoun. OHM Ype3BBIYAHO POJCTBEHHHBI 0 CBOUM
(hM3UKO-XNUMUYIECKHM CBOMCTBAM.

Oco0eHHO XapaKTepHYIO YepTy BCEX IIEIOYHBIX MMOKA3bIBAET CIEAYIOMINI 3KCIIEPUMEHT:

ByzneM ocTopoXHO Kanath pacTBOp METATMUECKON COJH - cyNb(daT MeIu UK HUTpaT cepedpa - B pacTBOp
LIENOYN U YBUAUM, KaK MaJalollye KAl He TOTYAC CMEUIMBAIOTCA C LIECJIOYHBIM PACTBOPOM, HO OHU OKPY>KECHBI
TOHKHUMH, HEXXHBIMH IUICHKAMH, COXPAHSIOMMMH WX KameiabHylo (opMmy. Yacto - 0COOEHHO B MPHUCYTCTBUHU
KOJIJIOW/IOB, HAIpUMep, Oellka, — OHU MOCTEIIEHHO PacTBOPSIOTCS, 00pa3ysl KOJIOUAHYIO cucTeMy. V3BecTHO, 4TO
KOJUTOWIHBIE PACTBOPHI OTIUYAIOTCS CBOMMHU OCOOBIMH TOBEPXHOCTHBIMH CBOWCTBaMH. TakoW KOJIOWIHBIH
pPacTBOp MOXXHO ce0e TPEeACTaBUTh KaK PaBHOMEPHYIO TUCIIEPCHIO0 MaJEeHBKHX KalleJeK WM JacTH4YeK B BOIE,
mpuyeM Kaxias 4YacTHUKa Kak Obl OCBOOOXIEHA OT BJIHMSHUS 3EMHON Cpeabl, MOCKOJBbKY OHa, BCIEICTBUE
KOJJIOUJHOTO COCTOSIHUSI, HEKOTOPBIM 00pa3oM IMOCPEICTBOM 3alllUTHOH OOOJOYKH 3alldIleHa OT OOBIYHBIX
XUMHYECKUX peakiuil. Takum o0pa3oMm, IIEIOYHM CKIOHSIOTCS K OOpa30BaHHIO HEKOTOPOTO poia OO0OJOYEK,
JaybHelIIee pa3BUTHE ITOTO CBOWCTBA MBI HAXOIUM B KOJUIOMJHOM COCTOSIHUH.

Kak u3BecTHO, TelecHbIe COKH: XHIIYC, TUMda, T1a3Ma KPOBH HaXOATCS B KOJUIOMAHOM COCTOSHUM. Taroke
U BCS JKU3Hb PACTEHUM Pa3bIrphIBACTCS B KOJJIOMIAIBHBIX COKax. Bce mpolecchl MOCTpoeHus:, pocTa, MUTaHUI —
OyIop 3TO pacTeHHe, >KMBOTHOE WM YEJIOBEK - OMNPEAENSAIOTCS KOJUIOWAAMH OpPTaHWYECKOW JKUAKOCTH C
LIeIOYHBIMU CBOMCTBAMM; KalUi B paCTeHUH, HATPU MIPEUMYIIECTBEHHO B )KHBOTHOM U B UEJIOBEKe. Y deloBeKa
STH TIPOIECCHl CHHTE3a OCOOCHHO JIOKAJTM30BaHBI B OONACTH MEXAY KHIIECYHHKOM, TCUEHBIO W IMOYKAMHU.
OU3NONOTHYECKA W TEPareBTUYECKH W3BECTHO, KaK BAXXHO MIENOYHOE IS ACATEIHHOCTH TEeUeHH. 37ech, THe
KUBOTHOE M YEJIOBEK OCOOCHHO MOJBEP)KEHBl BET€TaTHMBHON JKU3HU, CTAHOBUTCS Ba)XHBIM KaJlMil, KOTODBIi
OOBIYHO TOCHOZCTBYET TOJNBKO B PACTCHHSX.

Takke ¥ mpu TEX CBOMCTBaxX WLIENOYEH, KOTOphIE YacTO BCTPEUYAIOTCA HAaM B MOBCEAHEBHOM XU3HU, CHUJIA
o0pa3oBaHHs OOONOYKH HMrpaeT 3HAYUTENBHYIO POJIb. DTO OJHO3HAYHO OTKPHIBAETCS B MOIOIIMX CBOWCTBAX
mienoveld, B 0COOCHHOCTH MPH COEAMHEHHH MX C MAaclaMHU U JKUpaMH — BeIOb MPHU KUISIYCHHU MOCIEIHUX CO
[IeI0YaMu MBI TIOJTyYaeM MBUIO. MBUIO - 3TO KOJUIOHMJ, OHO MPOM3BOIMT 3MYJBCHIO, TIEHY; TIEHa CIIOCOOCTBYET
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YBEIMYSHHIO MTOBEPXHOCTH. [locpeacTBOM MBUTBHBIX MTy3BIPHKOB MPEAMETHI M YaCTHYKH TPA3H Ha HUX UHTEHCHBHO
MTOKPBIBAIOTCS O000JIOYKAMH U Pa3MSIr4aroTCs. JTO MOXKHO CJACNAaTh HATJSIHBIM, €CIIH MBI HICPCTSIHYIO TKaHb
MIOTPY3UM B YHCTYIO BOJy; OHA BO MHOTHX MECTaX BOOOIIE OKa)XeTcs He CMOYEeHHOW BOmoH. ToNbpKO KOT/Ia MBI
MIPU30BEM Ha ITOMOIIh MBIJIO, K&KAast OTACIbHAS HUTh M KaXK/1as MBUTHHKA OyJeT — MOXHO CKa3aTbh, JIOOOBHO —
YKyTaHa 1 pasMsr4eHa.

Macno ObUTO OMHUCAaHO Kak 3arycTeBllas KOCMUYecKas TermioTa. Macio, CBApeHHOE CO MIENIOYbI0, MBLIO -
9TO HOCHUTENb YKYTHIBAIOIIEH TETUTOTHI.

OO6epTHIBAIONIYI0 TPUPOAY MIeNouell MBI JOJDKHBI TPEACTaBIATh cebe HHade, 4deM QopMHUpyIolee
MOBEPXHOCTHOE JelicTBHE KpeMHs. KpemeHb caM — KocMudeckasi 00epTKa, ILEeI0UH e — 3eMHas o0epTka A
WHOTO, TOTO, YTO Pa3BOPAYMBAETCS B UX CpElle.

Korgma roBOpsT, 4TO OAHO SBIISAETCS 36MHOM OOOJIOYKOW MJIsi NIPYTOTO, W TBITAIOTCS HAWTH 0O0pa3Hoe
BBIpa)KEHHE, KOTOPOE MOXKET BBIPA3UTh CYIIHOCTB 3TOTO KECTa, TO 3TO, KOHEYHO, JYUIle BCEro BEIPa3UTh B 00pase
MaTepH, OXBaThIBaIOIIeH Oymymee cymecTBo pebeHka. M1 B 0cOOEHHOCTH TITyOOKO MOXKHO 3TO OIYTHTh, €CIH
yIIyOuThCS, HarmpuMmep, B co3epuanue CUKCTHHCKOH ManoHHBL. MaTh OKpy>kKeHa XOpOM aHTEIbCKUX CYIIECTB H,
Kak ecyii ObI OJTMH M3 HUX MPHUHSI OOJIMK, OHA IEPXKUT Ha pyKax pebenka. OOHNMAIONINM, 3aIIHUIIAIONIUM KECTOM
OHa HakKpbIBaeT peOeHKa olexI0i. B ee 00mrKke MBI MOKEM MOYYyBCTBOBATh OOpallieHHe K HeOESCHBIM CHIIaM, JIJIs
KOTOPBIX OHA MOXKET JAaTh 3€MHYIO 00O0JOUKY.

B npeBHOCTH, KOTJ]a HE COMHEBAINCH, YTO 3€MHOE - 3TO 000J0YKa JJI JyXOBHOTO, 3Ty UCTHHY OLIYIIAIN B
cozepuanun co3pe3nusi JleBbl. OHM HCHBITBHIBAIM H3Ty4aBIIEWCs OTTyAa CHIY OOpa3oBaHusi 000JIOUKH,
IJIOJIOPOIUS M CO3PEBAHUS Ha 3emuie.

Korma pacrymee n mBerymiee CKIOHAETCS K COYHOMY IUTOAOHOMmEeHHI0, CONHIE, MOCPETHUK ITHX CHI,
cTout B co3pe3nun JleBbl. B mnone oOpasyercs obornouka s Oymyiero B co3peBaromieM ceMeHH. Hampumep,
sI0JI0KO MOXHO TIPE/ICTaBUTh cebe Kak 00pa3oBaHKe, HAMBAIOIIEeCss COKaMHU 101 BO3JeicTBHeM CHl J[eBHI.

Ecmm MBI TIOTIBITaNNCh TOHATH TaK OJHY CTOPOHY COJH, OOpa3ylolIyl0 OCHOBAaHHE, TO TeHeph HYXHO
M3YYHTb CYITHOCTh IPYTOH, KUCIOTOOOpa3yIoieil CTOPOHBI.

VYke HamM OpraHbl 4YyBCTB JAlOT HETOCPEACTBEHHBIC YKa3aHUs: €CIU MIeJ0YH, OCOOCHHO B HX
KOHIIEHTPUPOBAHHOW (hopMe, TPEACTaBISIOT COOOW TYCThIe XHAKOCTH, IOYTH MAacliooOpas3Hble, TO KHCIIOTEHI,
0COOEHHO TaJIOTEHOB, MPEICTABIIAIOT COOOM JeTKHE TOIBIKHBIC JKUIKOCTH, B YUCTOW (popMe OHHM ra3000pa3HEL.
[lenous Bo pTy BBI3BIBACT OLIyIICHHE, KaK OYIATO €€ CTAaHOBUTCA Bce OOJble, 3TO OIIYLICHWE HCTOYHHUKA,
KHCIIOTa, HANIPOTHUB, JNEHCTBYET CTATHBaroIme. Ha omyms menodp AaeT OUIyIIeHHe CIU3H, Yero-To CKOJB3KOTO,
TEIUTOTHI; KHCIIOTa, HAIIPOTHB, MTOKA OHA JIEHCTBYET B cTaOOM pacTBOpE, CTATHBAET KOXKY.

OTcrona MOXKHO 3aKJIFOYHTh, YTO B IPOTHBOIIOJIOKHOCTD IIeJIouaM, HMEIOIINM, KaKk BCEe CIIOCOOCTBYIOIIEe
KU3HU, XapaKTep PaCIIMPSIONIHIA, XapaKTep MCTOYHUKA, KUCIOTHI CYIIAT, CTATHBAIOT, BPaXACOHBI xu3HU. [Ipu
MIPOJOJDKATENBHOM JIEHCTBUM WM B KOHIIGHTPHPOBAHHOH (popme oHm arpeccuBHBl. OHU OOXKHTAIOT KOXY H
OCTaBJISIIOT OBPEXKJIEHUS, IIOX0KHE Ha 00kord. OHU pa3pyIlaioT, COKUTAI0T, pacTBOPSIOT. OHM pacTBOPSIOT 3eMIIH
1 MeTayuibl. KHcnoTel Bceraa COeIMHSIOTCS C BOJAOPOJOM, OTHEHHYIO CHIIy KOTOPOTO OHHM aKTHBM3HPYIOT NpHU
paspyuieHnd U pacTBopeHud. 1l{enoun, HaMPOTHUB, COEAMHSAIOTCS C BOJIOW WITH KHCIOPOIOM.

Ilo xapakTepy ImeNOYH OTHOCHUTENHHO TMACCHBHBI, OHM MPHHUMAIOT, JAIOT OMOpPY; KHCIIOTHI, HANpPOTHB,
AKTUBHBI.

OTO0 MOXXHO TOKa3aTh yK€ Ha MpUMepe IBeTa: BCE €CTECTBEHHBIC PACTUTENbHBIC KpacHTEIW - OyAb 3TO
JAKMYC WM KaKoW-HUOyAb ()PYKTOBBIA WM SATOAHBINA COK, KakK, HApUMep, YEepPHHUKH, Oy3WHBI, BUIIHH, HIIN
HBeTHOﬁ HBGTO‘-IHBIﬁ OKCTPAKT - B MPUCYTCTBUH INCIOYMU BCErJa CKIIOHAKOTCA K HElCCI/IBHOfI, TEMHOM CTOPOHEC
CIEKTpa, K roayoomy win uoneroBomy. HeGonbias e Karis KUCIOThI OTKJIOHSET IIBET Ha aKTUBHYIO, CBETIIYIO
CTOPOHY, B XKeIITOe, OPaHKEBOE, KpacHOe.

Ecnmu menoun cmocoOCTBYIOT KOJJIOWAHOMY COCTOSHHIO, YBEIMYHBAIOT ITOBEPXHOCTh, OOHHMAIOT U
YKYTBIBAIOT M BCJIECICTBUE 3TOTO POJICTBEHHBI BCEMY JKHBOMY, KHUCIOTHI BPKACOHBI KOJUIOUTHOMY COCTOSHUIO C
€ro MHOXECTBOM CKpPBITBIX BO3MOXHOCTeH. KHCIOTHI cTpemsTcs K pelieHuto, kK feiictuto. JleiicTBys Ha
KOJUTOMIHBIA PacTBOp, OHH TPUBOIAT OO K CBEPTHIBAHHIO, JIMOO K ITOJHOMY pacTBOpeHnto. CBexee MOJIOKO,
HaTpuUMep, HaXOAUTCS B KOJUIOMIHOM COCTOSHHMH; KOTJa OHO CKHCAeT, OHO CBEpPTHIBAETCS, 00pasys TBOPOT U
MIPO3pPavYHYI0 CHIBOPOTKY.

[Tox mmMeHeM TanoreHsl MBI IMEEM B BHIY OOpa3yromue KHUCIOTH TOp, XIJIop, OpoM H HOJ, a TakKe caMu
KHCJIOTHI: (PTOPHCTOBOIOPOIHAS KHCIIOTA, COJISTHAS KUCIIOTa, OPOMUCTOBOJOPOAHAS U HOUCTOBOJAOPOIHAS, - OHH
TaKke POJICTBEHHBI MEXAY COOO0M, KaK M LICTIOYH.

XVMUKaM U3BECTHBI OJJHOPOHBIE XMMHUYECKUE CBOMCTBA STUX BEIIECTB, (PU3UKAM - UX 0COObIE OTHOIICHHS
K CBeTy. MBI y’kKe TOBOPIJIM B CBSI3W C peaKIMe KpaxMmaia O HoJie Kak O TOXHUTUTENE CBeTa. DTOT MOCICIHUN U
CaMbIil TUTOTHBIM 4WIEH TaJOr€HOBOrO Psifia TOJBKO B TAKOH TOTAJIBHOMW, MOYTH KECTOKOU (hopMe MaHuDecTupyer
CBOM OTHOUICHHS K cBeTy. DTop, Kak TMepBbId W HaWIErdyallinid wWieH psaa, ToKa3biBaeT (HEeHOMEH
(hroopecueHnu.  XuMUYeckn (TOPHCTOBOMOPONHAS KHCIOTa camas cuibHas. Ee pacTBopsiromas cuia Tak
BCJIMKA, YTO MOXCET PaCTBOPUTH CTCKIIO. Taxxe kak PACKOJIOTYIO CTCKIIIHHYIO IMAJIOYKY MbI MOXKEM CKPYIJIUTH U
OIJIaBUTh B IUIAMEHU TOpelikh bByH3eHa, Takoro e 3(dekra Mbl MOXeM JOOUTHCS TOCPEICTBOM
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(hTopHrCcTOBOAOPOIHOH (MTTABUKOBOM )KHCIIOTHI.

Cuna OKpYTJICHUS U OIUIABJICHUS JIEHCTBYET TAaKXKE B YEIOBEYCCKOM OpraHU3ME - SICHEE BCErO ATO BHJHO
pu dopmupoBaHun 3y0oB. Korma y peOeHKa MOSBISIOTCS BTOPBIE 3yObl, OHH HMHOTZIA UMEIOT 3a0CTPSIONIYIOCS
(dhopMy U BEITIAIAT Kak ObI 00oMaHHBEIMH. OHH eIle He UMEIOT XOpOIIo ChOPMHUPOBAHHBIX MOBEPXHOCTEH. DTO
WMeeT MECTO NMpPU HaApyIICHHOM (TOPUCTOM WIIM (HTOPHCTOBOAOPOTHOM Iporecce y pebeHka. Tak ke Kak B
IJTAMEHU OILIABJIACTCS CTEKIISIHHAS MaJI0OUKa, TaK SMallb OKPYTJISCT, IIOKPHIBask PACTyIUE 3y OBl

Taxoke 1 ApyTre TelecHbIe SBICHNS CBA3aHbI C (PTOPHUCTHIM MPOIECCOM: CYIIECTBYET O0JIe3Hb, TP KOTOPOH
KOHCYHOCTHU T€JIa, KOHYHUK HOCAa, HOI{GOPOHOK, KOHILBI MaJIBIIEB PYK U HOI' HE O(l)OpMHHIOTCH OKOHYATCJIBbHO, HO
HEKOTOPBIM 00pa3oM pacTyT Aaiblie. [Ipu 3TOM CHOBa 3TOT MPOIECC PEIICHUs, 3aBEPIIAIOIIET0, (POPMUPOBaHUS,
COOTBETCTBYIOIIETO JaHHOMY BHUIY, HE MPOSBWIICA TOJHOCTBHIO BIUIOTh J0 KOHYHMKOB majblieB. [logoOHBIE Xke
SABIIEHUS HAOIIOMAl0TCS B 00JIACTH KUIIEYHOTO MHIneBapeHns. Eciu mporece nuimeBapeHus He JOXOAWT B ITOJTHOM
Mepe J0 KOHIIA, COACPKMMOE KHIICYHHWKAa HE TmepepadaThiBaeTCs B IOJHOW MeEpe M BCJICICTBUE STOTO HE
odopmirseTcs (ITOHOC), 3/1eCh OOBIYHO OTISITh MBI IMEEM JIEeJI0 ¢ HapyIIeHneM (GTOPHUCTOro mporiecca. Bo Beex aTux
CITy4asX TEPaeBTHYCCKH MOKET OBITh MIPUMEHEH IUTABUKOBBIN MMAT ((hTOPUCTHIN Kb, QIIFOOPHUT), €CIIH €TO
HCTIOJIb30BaTh B IOTCHIUPOBAHHON (hOpME UMEHHO TaM, TAe Pedb UAET O BO30YKACHUH poIlecca.

U tak ke Kak BCE OPraHUYECKHE PACCTPOICTBA OTPAXKAIOTCS B MBICIMTEIBHON KH3HH, TaK U 37ech. Kak
4acTO MOXHO HaOJIOAaTh, YTO YEIOBEK HE MOXKET JIOBECTH OOJee-MeHee /IO KOHI[A CBOM MBICIH U TaKXKe HE MOXKET
MBICJICHHO HpHﬁTH K OKOHYAaTCJIbHOMY PCHICHUIO. ODTO MOXKET IMPUBECTU K COCTOAHUIO paCCECAHHOCTHU.

B atux mporeccax Mbl BUJUM TOCIIOJICTBO CYIIECTBA TaJOTCHOB: KOCMHUYECKass aKTUBHOCTD JIO0 MOCIICIHUX
MOCTIEACTBAN /ISl CyABOBI, YacTO C pa3pylIAOMIEH PEe3KOCThI0 pellleHui, Onmaromapss 4eMmy, OIHAKO, CHOBA
MTOATOTABIMBAIOTCS TBOPAIINE UMITYJIECHI PA3BUTHSL.

JlpeBHrE HCHBITHIBAIIM 3TO TPU CO3epUaHuU co3Be3aust Ppib. OToT
00pa3 peI0 MBI HE MOXKEM TOHATH 0€3 PACCMOTPEHHSI €0 IPEBHETO 3HAYCHUSI.

Kak B weTpIpex mpeapIaymux CO3BE3NMAX MOKHO OBIJIO 3aMETHTh MPaoOpassl

nepBbix npodeccuii: B Ctpenblie - 0X0THHKA, B Ko3epore — XHBOTHOBOJA, Tasorens
puyYeM phIOUH XBOCT CHMBOJIM3UPOBAN YKPOIIEHHE IUKOCTH, B Bomonee -
3eMIIe/ieTbIla, TaK B CO3BE3IUH PHIO MBI BUAMM TOTO, KTO IUTABaeT IO MOPIO -
kyma. CBsi3aHHBIE APYT C APYTOM PBIOBI SBISIOTCS TAaK)KE€ YyBCTBEHHBIM
00pazoM IJisi CTymHEH HOT, BOOOIIE Ui IMyTEeUIECTBYIOIINX MO 3eMje. DTO
YKa3plBaeT Ha XapaKTep AaKTUBHOCTH, DEUINTEIbHOCTH, OIpPEIeIeHHOCTH
cynp0b1. Cyap0y He BBITYMBIBAIOT, ee mpoxomar. Kak B JleBe MBI BHIEIH
npenanue ceds MI0JOTBOPHOMY JIOHY, Tak B PpiOax Mbl UMeeM aKTHBHOE BTOpKEHUE B MUP H cyb0Y. [Tockonbky
IIEJIOYN U TAJIOTEHBI SBJISTIOTCS B 3TOM CMBICIIE aHTUIIOIAMH, TO CO3Be3usl PO 1 JIeBBI CTOST B OIIIO3UIIHH.

BocnpuanMmaromas mpeaaHHoCTh U SI-aKTUBHOCTH MPOHU3BIBAIOT W3 000MX MUPOBBIX HAIpaBICHUH «JleBBI»
u «Pwib» 3emmio u He6o. Oba kadecTBa, OJHAKO, MPOU3BOAAT TPEThE: B 0OJACTH 3€MHOTO - COJb, B 00JIacTU
JKUBOTO - YIOPSAIOYCHHBIN OpraHu3M, B chepe ayxa - MUPOBOI IIporpecc.

P Uleaoun

Puc, 50.

Illeacun 1 rarOreHbl RAK OCAAOK cHA 13 Aent n Puib.

XXIIL. MATHUIA U CEPA

W3BecTHO, 4TO MarHuii B Ka4eCTBE COJIM, NIPEUMYIIECTBEHHO CEPHOKHCIIOIO MAarHus, COAEPKUTCA B BOJE
mupoBoro okeanHa. Ha 100 uacteii Mopckoil comu npuxomutcs 16 wactell maraueBbix coned. U ecinu o
[IOBAPEHHON COJM MBI TOBOPHIIM, YTO €€ XBAaTWIO Obl /U1 00pa30BaHUs BCEX KOHTMHEHTOB, TO MarHUEBOH cOIU
JOCTATOYHO JJIi TMOCTPOMKM OJHOTO KOHTMHEHTa CO BCEMH €ro ropaMu. JTO Takas KoJioccalbHas macca, 4To
Mar"MeBble TIOPOJbl, HAXOASIIUECS Ha CylIe - KaK MarHe3uT, JOJOMHUT M MarHui B pa3iMyHBIX CHJIMKAaTaX, Kak
CIII0JIa, poroBas 0OMaHKa, acOecT - O CPAaBHEHHUIO C HEil HUYTOXKHO MaJbl.

[Ipu 5TOM MBI HAXOJMM COJIM MAarHHsI B MOIIHBIX IUTACTAaX B COJNEBBIX 3anexax Oomu3 [llraccdypra - ¢ oxHoM
CTOPOHBI, NMPAKTUYECKH CaMOM MOIIHOM MCTOYHMKE MarHueBbIX cojedl B EBpome, - ¢ apyroil cTopoHsl,
BCJIEACTBHE HMX MAacCOBOIO PACHPOCTPAHEHHS W OrPaHUYCHHOH BO3MOXKHOCTH HCIOJB30BAHHMS OHHU SIBIISIOTCS
TSDKEJBIM 0aju1acToOM [UI MHILyCTPUHU KaJUHHBIX COJeil.

Tem He MeHee, €ClIi MBI XOTUM JIydIlle pa3o0paThCs B CYIIECTBE MarHusi, Mbl JOJDKHBI YIASIUTh HEKOTOPOE
BHUMAaHUE MarHMEBBIM mMopoiaM. lIpexxne Bcero, 3To MarHe3uT, KOTOPBIM HAaXOAWUT NMPHUMEHEHHE B TEXHHKE B
0COOEHHOCTU B OTOXOKEHHOM (opme. Marae3ut — 310 KapOOHAT MarHus; IpHU OTXKUIE OH NEPEXOAUT B OKHUCH
Mar"us, Tak 3a3bIBaEMYyI0 ’OKEHYI0 MarHe3uio. BBICOKO II€eHMMOEe CBOMCTBO 3TOTO BEIIECTBA B TEXHHUKE —
OTHEYNOpHOCTb. BHauane merkuii MOpPOIIOK MpH BBICOKOH TeMIepaType cHeKaercd B KaMeHb, KOTOPBIH
MPAaKTUYECKH HEBO3MOXXHO pAacIUIaBUTb. OJTH OTHEYHNOPHBIE CBONCTBA, KOTOPBIC IIO3BOJISIIOT BBIACPKUBATH
temrrepatypsl g0 2000° C wm BBIIIE, ACTAOT MOKCHYIO MarHe3Wio IIEHHBIM MAaTepHaOM IS OOJIHIIOBKH
IJTABWJIBHBIX M€4el B CTaJIbHOW MHIyCTpHUH. MTak, MarHe3ust coxpaHseT CTaTHKY B OTHE, HO IIPU 3TOM OHA UMeEeT
Ipyrue CBOWCTBa, 4yeM u3BecTb. OHA MOCTOSHHA W MSTKa, HE MOKAa3bIBACT TAKOTO CTPACTHOTO XapakTepa, Kak
AOKeHas u3BecTb. OHa HE BCACBIBACT, HE IUINT U HE 00J1aJaeT CLIOCOOHOCTBIO TpaBieHus. JKxKeHast U3BECTb - 3TO
OCHOBaHHe, 00ajaroIiee CnocoOHOCTBIO TPABIEHHS, MMOITOMY €€ Ha3bIBaIOT TaKXKe €IKOM; MarHe3us ke - 3TO
MATKOE OCHOBAHHE.
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OraeynopHOCTh MarHe3WH COYETaeTCs] ¢ OOBIYHO PEIKO BCTPEYArOIIEHCs WHTEHCHBHOCTHIO WCITYCKaHUS
JAydel cBeTa. MarHwii, OT)KMTacMbIi B MarHe3wio, JIAeT OCJICIHTEIbHO OCNbI, CHSIOIUN CBET. DTOT CBET
HACTOJIHKO WHTEHCHUBEH, YTO JJa)kKe B COJHEYHOM CBETE JIAeT TIIyOOKYIO T€Hb, IIOCKOJIBKY JaXK€ COJIHEYHBIE JTyUH,
JIOCTUTAIONINE 3eMiu, ciabee cBera MarHus. brmaromapss 3ToMy MarHuil HCHONB3YyeTCS U BCEBO3MOMKHBIX
HCITyCKAOINX CBET TEJl.

Ora cuiia U3JIy4YCHUs MarHus HaXOJUT CBOE MOP(OJIOTHYECKOE BBIPAXKECHUE B JIyUYEBOH CTPYKTYpE TOPHBIX
opoa. B 0coGeHHOCTH 3TO XapakTepHO ISl CHIIMKATOB MAarHusl, TAKMX KaK JIYYHCTHIA KaMEHb, CEPIIEHTHH, TaJbK,
acbecT, KOTOpBIE HMEIOT JYy4YeBYIO, COCTOAIIYI0O M3 HHUTeH CTpyKTypy. Tak, acOGecT Mo CBOei CTpPyKType
HAllOMUHAET TEKCTHJIHBIC HUTH M CIIY)KHUT JUIS W3TOTOBJICHUS OTHEYNOPHOTO IUICTCHUs W TKaHe# (acOecToBbIi
IIHYP, acOECTOBBIN KapPTOH H T. II. ).

W eme omnnH (peHOMEH MOKa3bIBaeT OTHOIIEHHWE MAarHus K cBeTy. ToT, KTo ObIBan B [OKHOM Twupoie u
HaOJII0JJa)T TPAHIMO3HYI0 WIPY aJbIHICKOIO CBEUEHHS, TOT BCEr/Ia BCIIOMHUHACT C BOOJYIICBICHUEM KpPacOTy
aTOoro 3penuira. ['opbl 3THX MECT COCTOAT U3 TaK Ha3bIBAEMOTO JIOJIOMHTA, MPEICTABIISIIONIEr0 co00i n30MOphHYIO
CMECh M3BECTH M MarHe3nTa. JTOT JOJOMHT TBEp)KE€ OOBIYHBIX WM3BECTHSAKOB W B CBOEH CTPYKType HE HMeeT
Jy4eBOro XapakTepa MarHueBbIX mopoj. Ho 3aTo ¢ 3axoqoM CONHIA OT JIOJIOMHTOBBIX TOPHBIX BEPIIUH
M3IIyYaeTcs B HACTYMAIOLIEH HOUM MPUHSTHIN MBUTAIOIIUNA PO30BO-KPACHBIH CBET.

OT0 BHYTpPEHHEE OTHOIIIEHUE MarHUs K CBETYy OOBSCHSET €ro MPUCYTCTBUE B XJIOPO(HILIEC U POITh, KOTOPYIO
OH WUTpaeT P aCCUMUIIAIMU. B pacTeHuu crymaercs cBeT. B mTydeBhIX MydKax MEJUTIOJIO3HBIX HUTEH MBI UMEEM
npen coOoif, Tak CKa3aTh, CTaBIIMN MaTePUANBHBIM CBET. B 3TOi CBS3M NEHCTBUE MarHusl NpU aCCUMIIIAIIUU
MIPENICTaBIsIeT COOOW CBETOBOE [BMXKEHHE. MarHuii HEKOTOpPHIM 00pa3oM YIUIOTHSET CBET B Kpaxmal |
LIEJUTION03Y. DTH e CIBUTAIOIINE CHIIBI 0OHAPYKUBAIOTCS, KOT/Ia CeMs - COZIeprKallee 3HAUNTEIbHOE KOJTMIECTBO
MarHusi - IpU NPOPACTAHUU B BECEHHEE BPEMS YCTPEMIIIETCS BBEPX, YACTO MOJHHUMAS TPU ITOM TSKEIBIE CIIOU
TIOYBHI M CHEXKHBIH ITOKPOB.

OnmcanHas TUHAMHKA JEHCTBYET TakKe B YEJIOBEUECKOM OpTaHWU3Me, TaM, T/I€ TBEPAOE OTHENSeTCS OT
xuakoro. Ilpexae Bcero, 3T0 MPOMCXOMUT B MHUINEBAPEHHUM, TAE€ M3 MHUIIEBONH Macchl BBIAEISIIOTCS IIJIaKH,
Mepexojsi MOCTENEHHO B TBEPAYIO KOHcHUCTeHIWIO0. CHIbHOE NEeHCTBHE B 3TOM HANpPaBICHUU MEAUKAMEHTa
«TOpBKas colby (Cynb(haT MarHus) MOKa3bIBaeT, KaK TECHO 3TH MPOIIECCH CBSI3aHbI C MarHUEM.

OpHako HaM ciemyeT TMpHU3HATh NPOIECCaMU BBINEICHHA TakKe TaKue, KOTOPhIE MPOXOAAT BHYTpPHU
OpraHu3Ma, Kak, HalpuMep, BBIJCICHUE KOCTHOTO OCTOBA. 3[I€Ch TaKXe TBEPAOEC BBIIEISETCS U3 KUIKOTO. ScHee
BCETO OSTO MOXHO HaOIOIaTh y MalieHbKUX JeTeil. 37ech MBI HMeeM Jell0 C OPraHW3MOM, KOTOPBIH
MIPEeNMYIIECTBEHHO MATOK M Majlo MUHepajn3oBaH. Bce Ooiee TBepaeeT Ckeyer, MoKa, HaKOHEIl, STOT MPOoIecc He
MIPUBOJINUT K BBIABIKEHUIO BTOPBIX 3y0OB. DTO CyTh MOCIEAHEE U CaMOE TBEPAOE U3 TOTO, YTO MPOU3BOAUT TEIO.

3nmech TBEpABIA OpPraHU3M BBIICIWICS U3 KUAKOro. HO OJHOBpEMEHHO MBI BHJIUM, KaK OCBOOOXIAIOTCS
CHWJIBI, KOTOPBIE IO CUX TIOp OBLTH CBSI3aHBI C JIEATENFHOCTBIO OPTraHOB. DTO CHIIBI, KOTOPBIE TETEPh BHICTYHAIOT
KaK CHJIBI MBIIIJICHUS U TaMsITH. PeOeHOK CTaHOBUTCS 00ydaeMbIM.

B Takux sBIECHUSX CTaHOBUTCS HATJSIHBIM MAarHUEBBIM MpoliecC, MPOIECC, KOTOPHIH, C OHON CTOPOHBI,
VIUIOTHSET, JaeT >KU3HH 3eMHYI0 TBEpIyr (opMy, ¢ Ipyroil CTOPOHBI, aKTHBU3WUPYET CHIBI cBeTa. Bemmkue
MIPOTHUBOIIONIOKHOCTH CBS3aHBI B 9TOM XapaKTepe.

Cpenu 30uakanbHBIX 3HAKOB eCTh 00pa3 KeHTaBpa, KOTOpBI CBOMM JIOMIAJWHBIM TYJIOBHIIEM 3aCThLI B
3eMHBIX (pOpMax KHBOTHOCTH, a APYTOH YaCThIO CBOETO CYIIECTBA BOCXOJUT K CBETJIBIM YEIIOBEUECKHUM BBICOTAM.
KenraBp, gepxamuii B pykax JIyK W CTpPeNbl, B MU(OJIOTHH BCEra CIy>KHJI CUMBOJIOM OIMCAaHHBIX CHII. PeanbHO
OHHU MIEPEXKUBAIOTCS MPHU CO3EPIIAHNHN CO3BE3NS, KOTOpOe ApeBHUE 0003Hadanu kak Ctpener.

Kak omHy W3 cocTaBHBIX uYacTelf MOPCKOW BOJBI BMECT€ C MarHME€M MBI HaXOJUM CEpy - a HUMEHHO,
CepHOKUCIBIN Marauid. OTcro/1a BUAHO, KAKOE KOJIOCCATLHOE KOJIMYECTBO CEPhl PACTBOPEHO B MHPOBOM MOpPE.

Cepa B CBOOOIHOM COCTOSHHH, KOTOpyI0 HaxonaT B Curmmiauu u VcnmaHuw, TPOUCXOXKICHHE KOTOpPOU
OOBIYHO TPUITKUCHIBACTCS BYJIKAHWMYECKOW JICSATEIHLHOCTH, 10 HOBEHIIMM BO33pCHHSIM Takke o0pa3oBaiach H3
Mopsa. CepHokucible conm, Takue kak aHruaput (Ca SO4) wmmm xuzepur (Mg SO, - H,0), momsepikeHBI
OTIpE/IETICHHOMY BHIy THHEHHS, TPH KOTOPOM BBIAETSIETCS cepoBoiopof. llociemHuii 9acTHYHO TOCPEICTBOM
BO3/yXa, 4acThI0 MocpeacTBoM Oakrepuii (Beggiatoa alba) ocaxiaercst B cepy M OTKJIAABIBACTCS B INIMHUCTBIX UITH
M3BECTKOBBIX OCAXICHUAX, OTKY/Ia OHA TOOBIBACTCS TTOCPEICTBOM BBITLIABIICHHSL.

Bynkanmueckast cepa, KoTopas eme CerogHs oOpaszyeTcs JTHOH, MPOUCXOANUT W3 TIYOMHHBIX MOA3EMHBIX
cnoeB. BooOmie mnpencraBisiercs, uTo 00pa3oBaHHME Cepbl - Jake B ClOydae MNPUHATHS TEOPUH THUEHUA
CEPHOKUCIIBIX COJIeH - BCEr/ia CBS3aHO C JACATEIbHOCTHIO 3eMHBIX TiyOWH. Bcerna 3amexu cepbl HaXOASATCS B
00J1acTAX, HEKOTOPBIM 00pa30M, BYJTKAHUIECKU TIPOTPETHIX.

[Ipu paccMoTpeHnsIX UCTOprUn 00pa30BaHMUS CEPHI MBI YK€ MTPHOIM3IINCH K TOHUMAaHUIO ee cyecTBa. JTo,
BO BCSIKOM Clly4ae, BEIECTBO, MMEIOIIee OTHOIIeHHe K Terury. Cepa HE TONBKO TOPUT OYEHb TOPSYUM, HO
JUIIEHHBIM CBETa TEMHBIM IIAMEHEM, HO U JIETKO COEIUHSETCS C HOCHTEIEeM TEIUIOTHl OTHEHHBIM BEIIECTBOM B
cepoBogopoa (H,S). DToT ra3, ¢ xapakTepHBIM 3allaxoM TYXJIbIX SHUIl, 00pa3yeTcsl MPH BCIKOM THUCHUH.

Ho sT0 o3Hauaer, 4To cepa JOKHA COAEp)KaThCs B Oenke, Kak M BOOOIIE BO BCEX OPraHHUYECKUX
BEIIECTBAX, IIOCKOJIbKY OHA IPY THUCHHUH BBIICISACTCS B BUJIE CEpoBOIopoaa. M B camoM jierne, XOTs ObI TOJIBKO e¢
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CJIeZIbI HAXOAATCSA B KXKIOM OpTaHHW3Me. JTO MOBCEMECTHOE €€ pacIpOoCTpaHeHHE yKa3bIBaeT HA 3HAUYEHHE CEepHI
JJIS1 BCE OPraHuYeCKOW KU3HU.

EcTh y cepbl CBOHCTBO, MHTEPECHOE TEM, YTO €/IBa JIM OHO B TAKOH Mepe MpHCYIIe KaKOMY-ITHOO APYyTroMy
BemecTBy. Cepa obOnagaeT TakoW CHIION BHYTPEHHETO MpeoOpa3oBaHUs, YTO BCTpeUaeTcs B 6-7 MOIupUKAIIHIX.
PaznuuaroT poMOMYECKYI0 1 MOHOKJIMHHYIO cepy, aMOp(HYI0, KHUIKYIO, T'YCTYIO U IUIACTUYHYIO CEPY; IMOCIICIHSIS
JIaCTUYHA Kak Kaydyk. Bce 3Tu (QopMBI MOTYT CYIIECTBOBaTH B OTHOCHTEIBHO MAJIbIX TEMIIEPATYPHBIX
WHTEpBajax U MPU HarPEeBaHWHU MEPEXOIST APYT B APyTa.

Kpome Toro, cepy JIeTKO MPUBECTH B KOJUIOUIHOE COCTOSTHEE. [Ipy 3TOM mpu yBETHMUECHUU PA3MEPOB YACTHII
MOJTy4aloT Paccoj, Ha MPOCBET OH MOXET OBITh CBETJO-)KENThIM, KpPaCHOBATHIM, NYPIYPHBIM, CHHUM; B
OTPaXXEHHOM CBETE€ AITH PACTBOPHI MEHSIOT CBOW IBET OT cuHero Ao 3eneHoro. Ilo ['odmany, momyueHue
KpacHuTens yabTpaMaprHa U3 TIMHBI H CEPHUCTOTO HATPHS OCHOBAHO Ha 0Opa30BaHUY KOJUIOMIHOW CEpPHI.

[To-BumumMoMy, Takke «CEPHHUCThIC KPacKH », B OOJBIIIOM KOJIMYECTBE BhIMycKaeMbie Gupmoii Kaccenna,
MoJTydaeMble TPU CIUTABICHUH PAa3IMYHBIX OPTaHUYECKHUX BEIIECTB C CEPOH M €€ COCTUHEHHSIMH, OCHOBAaHHI Ha
KOJUTOMTHOM COCTOSTHHH CEPBHI.

XHUMHYECKU cepa, BEPOATHO, aKTHUBHEHIIAs U3 BCEX BCIICCTB, HeﬁCTBYH HC B OJHOM SCHOM HaIIpaBJICHUH,
KaK, HalpuUMep, TaJOreHbl WIN XU3HCHHOE BEIIECTBO, HO B CBOMX CBS3SX CO37aBasi MHOXECTBO BO3MOXKHOCTEH,
MporpeBas HEKOTOPBIM 00pa3oM, MTPOBapHBasi BEIECTBA.

Tak MBI MOXXEM TPEACTaBIATh TakXKe ICHCTBHE cepbl B Oenke. brmaromapst CBOEH CKIOHHOCTH K
KOJUIOMJTHOMY COCTOSIHUIO W TEM CaMbIM KO BCEMY J>KHBOMY, OJlarojapsi CBOel BHYTpPEHHEW CIOCOOHOCTH K
MIPEBPAIICHUSM U CBOEH MPOBapHBAOIIEH TEIUIOTE, OHA SBISAETCS CMECHUTENBHUIEH CyOCTaHIHUN, MPEXIe BCETO
opraandecknx. OHa JODKHA paccMaTpUBATHCS KaK HOCHTENH KUBOTO CTPOEHHS CO CTOPOHBI CyOCTaHIIMHU, HO HE
KaK XU3HCHHOC BCHICCTBO, KOTOPOC U3 AYXOBHOT'O KOCMOCA IPOHUKACT B JXKUBBIC SABJICHUA, HO KakK cnyxce6Ha;1
CHWJIa, KOTOpasi MHUPOBBIC CBOWCTBA CKJIOHSET JPYT K APYTy B MaTepuanbHOM Qopmupoanud. Cepa BCIO CBOIO
JIEeSTETFHOCTh TOCBSINAET OPTaHWYEeCKOW JKU3HH, JeJaeT €€ IIOABEP)KCHHON (U3NUIECKHM BO3IEHCTBHAM U
BCJICACTBHUE 3TOTO JIMIIACT €€ AYIICBHBIX U CO3HATEIILHBIX CBOKCTB.

B pesynbTare 3TOr0 OHa MrpaeT BaXKHYIO POJb B Mpolieccax oOMeHa BemiecTB. Kaxplii 3HaeT, Kak BPEIHBI
BO BpeMs eibl OTpUIaTeNbHbIEe MymeBHbIe apdeKThl, Takue Kak THEB, cTpax, OecrmokoiicTBo u np. CrencTeuem
3TOTO SIBIIAIOTCS PACCTPOWCTBA B MHIIEBApEHUH. B 3THX cioydyasx — KOHEYHO, B COOTBETCTBYIOMIEH JO3UPOBKE —
cepa SBISCTCS YHNOTPEOUTENBHBIM JiekapcTBoM. OHa peryiupyeT NMHINEBapeHUE TaK, YTO MUTAHHE - OCOOCHHO
0EITKOBOE MUTAaHUE - MOXKET MPABMIIBHBIM 00pa30M BOWTH B ®HU3Hb oprann3ma. OHa MOBCIOAY IEHCTBYET TaMm, Te
MBI XOTHM OCJIA0WTPH CIIMIITKOM TECHYIO CBSI3b MEXKIy AYIIEBHO-CO3HATENHFHBIM U YHCTO (PU3UIECKHU-KUBBIM, T]IE
MBI XOTUM KHUBOEC HpI/I6J'II/I3I/ITI> K 9YUCTO q)HSH‘IeCKI/IM mnmponeccaM M Jym€BHOC ACPKATh HE3aBUCUMBIM OT HUX. 9t0
MPOSIBIISICTCSL YK€ B TOM, 4YTO BBEJACHHUE B OpPraHu3M H30BITOYHOTO KOJMYECTBA CEPbl MPUBOIUT K
TOJIOBOKPY)KEHHIO M 3aMyTHEHHWIO CO3HaHWA. braromaps 3TOMy JAEWCTBHIO cepa CTAHOBHUTCSA MPSIMO-TaKH
CHOTBOPHBIM; KOO COH €CTh TO KpaliHee TEJIECHOE COCTOSIHHE, B KOTOPOM BCE YEJI0BEYECKOE CYIIECTBO BEACT CeOsl
YUCTO KaK OpPraHuM3M OOMEHa BeIlecTB. JlyleBHO-CO3HATENhbHOE MOTHOCTHIO BBITECHEHO W OTAEICHO OT YHCTO
BETETATUBHBIX, IKU3HEHHO-QU3WYEeCKNX (PYHKIWH, KOTOphble Temepb ©O€3 TOoMeX TOJUIekaT YHCTO
BOCCTaHOBHUTEIEHBIM MTPOIECCAM.

BcenenctBue 3TOTO cepa MMeeT XapakTep CyllecTBa biHM3HENOB — Hamojgo0ue JBOWCTBEHHOTO CYIIECTBA
KenraBpa (Ctpenblia) - TOIbKO C 00paTHBIM 3HadeHHeM. KeHTaBp CBOMM BBICHINM CYIIECTBOM ITOJHUMAETCS W3
IUIOTHOTO 3BEPHHOTO K cBeTy. OH XO4YeT BHITOJNIKHYTh, OTOPOCHTH CBOIO HHU3IIYI0 Ipupony. brmmsHeroBoe xe
CyHmE€CTBO CCPbI CKIIOHACTCA K YHMCTO BCITCTATHMBHBIM IIpOLICCCaM, OT6paCLIBa$I BBICHINEC CBOﬁCTBa, JICXKaIme B
00J1aCcTH pa3BUTHS CO3HAHUSI.

Korna mu1 B uiroHe, Toraa, korna CoHIle CTOUT B co3Be3auu bim3HeIos,
uaeM 10 MOBETyHIEMY JIyry, TO B PpOCTC, MpopacTaHMU U NBETCHHUU MbI
YYBCTBYEM DPa3pacTarOIIUICS HAJ BCEH MPUPOAON CYIb(HypUUYCCKHIA SJICMEHT.
B aT0ii OypHO pa3pacTaroleiicss BereTaiuu mBeTyInas AyIia MpUpo.Ibl Mog00Ha
Cmsmmett KpacaBurie. B 1iBeTeHMH pacTeHHe KacaeTcsl TyIICBHOW Cdepsl,
KOTOpas HpO6Y)KI[€Ha TOJIBKO B XUBOTHOM; HO B TO XK€ BpPEMs OHO 3alIUIIACT
cebs - Omaromaps CBOeMY CYJIbQYpHUECKOMY XapakTepy - OT CIHIIKOM
TyOOKOTO TIPOHUKHOBEHHSI 3TOU cephl B CBOW opraHu3M. MBI 3HaeM, 9TO B Marwi
MIPOTHBHOM CJIy4a€ OHO CTalio OBl AOOBUTBIM. Puc.51.

B nexaOpe, xorna ComHile cTouT B co3Be3nuu CrTpenblia, pacTeHue Marusnis i cepa kax ocaror e 13 Crpessia s Basanenon
0TOpachIBaeT MOYTH BCE KU3HEHHO-pu3ndeckoe. OT HETO OCTaeTcs TOIBKO MaJCHhKOE, TOYTH MUHEPATBLHOE CeMsl.
Ho ero cymiecTBO mapuT B CBETIIBIX BBICOTaX MHpa HaeH. 1 B 3TOM OTHOIIEHNH BO BpeMsI 3UIMHETO COJTHIIECTOSHIUS
JIOCTUTAETCS BBICIIAs TOUKA.

Taxk, B cyOCTaHIIMAX cepbl M MarHus, B UX IMPOIECCaX, OXBATHIBAIOIINX MPUPOAY W YeJIOBEKa, Mbl BUAUM B
KOHIIE KOHIIOB KOCMUYECKHE CYIIHOCTH, JIOKATM30BaHHBIE B cO3Be3MsIX bim3nernos u Ctperbiia.

64



XXIV. OKEAHUYECKUI KPECT

lamorensl — mienoun/ MarHui - cepa: 3TH YETHIPE BEIIECTBA WJIU TPYIIILI BEIIESCTB OMUCAHBI TaK, 4TO, C
OJIHOM CTOPOHBI, MOXKHO MOHATH MOJIAPHOCTh UX CBOMCTB, C APYTrOM CTOPOHBI, TAPMOHMIO UX B3aUMOACUCTBUS.
MakpoKoCMUYECKHE MPOLECCH], JIEKAIINE B UX OCHOBE, NPUXOAAT TAKXKE C YEThIPEX HANpaBJICHUH, KOTOpHIE
COBMECTHO 00pa3yroT kpecT: PuiObI - [leBa / Ctpenert - biuzHersl.

Tak e Kak paHbIlle pedb uia 00 aTMOC(EPHOM M MHHEPAIHLHOM
MHPOBOM KpecTax, Tak PeIOsI - JleBa / Ctpener - bim3Hesl MOXKET OBITH
Ha3BaH OKCaHWYECKHM MHUPOBBIM KpecToM. Bemp Tak ke, Kak BEIIeCTBa
atMocepHOro Kpecra oOpasyrr armochepy 3emim U U3 Hee
OpPraHWYECKYI0 MPUPOJY, KaK BelIecTBa MHHEPAILHOTO KpecTa 00pa3yioT
TBEPAYIO 3€MJII0, TaKk CyOCTaHIIMM OKEAaHWYEeCKOTO MHPOBOTO KpecTa
00pa3yrT MOPCKYIO COJb.

Kak BemectBa armocdepHOro KpecTta (OTHEHHOE BEIIECTBO,
BO3IYIITHOE BEIECTBO, XKM3HEHHOE BEIIECTBO, 3€MHOE BEIECTBO), TaK U
BEIleCTBa MUHEPANbHOTO Kpecta (pochop, KpeMeHb, TITHHO3EM, U3BECTh)
MOTYT OBITh IMOCTABJICHBI B COOTBETCTBHUE C YCTHIPHMSI APUCTOTEIICBCKUMU
anmeMeHTamMu (OTOHb, BO3AyX, BOJA, 3€MJs). OJTO YETBEPOSTUHCTBO
MIPUHITUIIOB TPOSBIICHO TaK)KE B BEIIECTBAaX BOJHOTO KpEeCTa. Fpocsemm e

OraeHHast IpUpoaa CePhl, OUEBUIHO, SICHA. XapaKTep raloreHOBBIX (HaPAAY € MAEPAALIEI b ATHOCGEpHM KpeCTat).

MIPOIIECCOB OBLT OMICAH KaK CBETOHOCHBIN, HACTAWBAIOIINA HA PEIICHUSX; P L
3eMHbBIE BEIIECTBA CaMH IIOKa3bIBAIOT OCOOBIE OTHOIIEHHS K CBETY.
Kpome Toro, oHu razoo0pa3Hbl WM HaxoIsATcs B KUAKOH (opme. MarHuii - OTBIEKasCh OT €ro CBETOBOI'O M
TBEPJIOTO XapakTepa, -B (hopMe coseid uMeeT 00IbIoe poACTBO ¢ BoAol. Cou MarHus pacIuTBIBAIOTCS HA BO3IyXe
1 PacTBOPSIOTCS B BOJIE B OOJBIIMX KOJWYECTBAX; OHHU OOJiee JIETKO pPACTBOPHMBI, UeM, HApUMeEp, ITOBapeHHAas
coJib. M, HaKoHel, MEeI04d, KaK MPEJCTaBUTENIN OCHOBAHUH, OJTHO3HAYHO CBSI3aHBI C 3eMJICH.

Bce ckazaHHOE MOKHO CBECTH B CJICYIOILYIO TaOIUILY:

KA g~

e

Jenwve
(et

Siara- peuwpsarss

Puc. 52,

mentos, O6pazoranie OCHORAHMA
VOT HA AETHER CTOpoHe 3oanaka.

Apucroteas| Atvocepa Tuapocthepa leocdepa
Oroms Ornennoe sewectso (H) | Cepa (S) Qocdop (P)
Boaayx Boaayunioe newecrao (N | Tarorenst (F,Cl n ap.) [Kpesens (5i)
Boaa Kuzuennoe sewectao (O)] Marseznn (Mg) Fannozes (Al)
Jeman 3emnoe semecteo (C) Lileaoun (K, Na  r.a.]Masects (Ca)

Mipo- Opramwseckan npupoaa | Coacsan 3eman Munepaabnan
Lanne 3MAR

MsI MOKeM 371eCh TOJTBKO yKa3aTh Ha OJJHY OCOOCHHOCTH BOJHOTO KpecTa.

BecHoil, k0 BpeMeHH paBHOJCHCTBHA, B Hamly 3moxy CousHIle IpoXoauT depe3 co3Besaue Pei6. B ator
«TPUMEYaTeNbHBII» MOMEHT 3araHas TOYKa JIS)KUT B co3Be3anu JleBbl M 3amaJHO-BOCTOYHAS] KOCMUYECKas OCh
COBIIaJaeT ¢ MUPOBHIM HarmpasieHneM Peiobsr — JleBa. CeBepo-toxHast KOCMHYECKasi OCh B 3TOT MPUMeYaTEIbHBIH
MOMCHT IIpPOXOAWUT B HaIIPpaBJICHHUU CTpeHeu - EJII/ISHe]_[BI. EI[Ba JIA MOYKHO IMpPCANOJOXNUTh, YTO TaKasa
BBIJIAIOIIASICS IPOCTPAHCTBEHHAS KOH(UTYpaLsl ¢ TIepeMeHol (PU3NUeCKOl KOHCTEIUIALUHN Hcue3aeT OeccieqHo,
HE BBIYEKAHHWB B JMOXe CHeNU(PHYECKYH CTPYKTYpy. Bo3MokHO, 4TO 3amedarenpbHas, ocoOeHHas HeOecHas
KOHCTEIUISIIAA — TaKKe W IepeMeHa acTPOHOMHYECKHUX OOCTOSTENBCTB — TMPEOBIBAIOT MTOTOMY, YTO OHH BO
Bcenennoli 3anedaTiieHbl JyXOBHO. DTO MOXET MPUBECTH K MOHUMAHHIO TaK HA3bIBAEMBIX «3HAKOB 30/IMaKa» B
OTIINYME OT 00pa30B 30/[MaKAIBHBIX CO3BE3/IMH, M0O, KaK U3BECTHO, HBIHE 3HAKU YK€ HE COBIAAAIOT OOIBIIE C
CO3BE3MSIMH, KaK 3TO OBUIO K Hadary HOBOH 3PHI.

MpsI onucany MOJHBINA KPYT CO3BE3AMi 30/1Maka Kak MpapoArHy TeX MPOIECCOB, KOTOPbIE, 3aKOHUMBIINCH U
3a()MKCUPOBABIINCH Ha 3eMIie, MPUBOJAT K U3BECTHBIM HaM 3€MHBIM BelllecTBaM. He MosBHBIIUECS B PSAAY 3TUX
BEIIECTB CYOCTAHIIMM IPOUCXOAAT M3 IPYTHX KOCMHUYSCKHX cdep. DTH BemecTBa W WX TIPOIECCH OyAyT
MPEJICTABIICHBI B IaJIbHEUIIIEM.

B 3akmioueHne MOXHO YyKa3aTh €Illeé Ha IMOpPSIOK, Hameqmuii cBoe BbIpakeHHe B 3onauake: ComHIe
MIOSIBJISIETCSL B HaUaJle BECHBI B CO3BE3MU PhIO M Ha MPOTSHKEHUU JieTa IBIKETCS depe3 co3Besqus OBHa, Ternbla,
bmmsnenoB, Paka u JIpBa. Bcem »TuM co3Be3fumsaM, Hapsay ¢ MX OCOOBIMH CBOWCTBaMH, IIPHCYIIE obIee:
COOTBETCTBYIOIIME MM 3EMHBIE BellecTBa 00pa3yloT KHUCIOThL. OT TaJoreHoB dYepe3 KPEeMHHMH, BO3AYLIHOE
BelIecTBO, cepy, ¢ochop, n0 orHeHHoro BemecTBa (MoH H) MBI mMeem BemiecTBa, 00Opa3yrOIIHe KHUCIOTHI.
Ocenpto, korma ConHIle BCTymaeT B co3Be3fue [leBbl, BIepBbIE MBI BCTPEYaeMCSl C CHIIAMH, O0pPa3yIOUUMHU
OCHOBaHHS - IIefoyamMH. Tak depe3 OCeHb M 3UMY IMPOXOIAT 00pa3yrollMe OCHOBAaHHUS BEIIECTBA, TaKHE Kak
KaJbLWH, 36MHOE BELIECTBO (OPraHMYECKHe OCHOBAHWS), MAaTHUH, alIOMUHUHA M KU3HEHHOE BEIIECTBO (KaK MOH
OH). Tam, re 06a Mupa — OCHOBaHUI M KHCJIOT - BCTPEYAIOTCSI, MBI HAXOAMM TIEPEXO/IbI, TaK, HaIpUMep, Oojee
NN MCHEC HeﬁTpaJIBHBIe OrHCHHOC BEIICCTBO B KOHIIC JICTA WJIM XU3HCHHOC BCIICCTBO IIPU MEPEXOJAE OT 3UMEBI K
BECHE.
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Taroke I mepexojia MeXIy IOJIOBMHAM W JIeTa M 3UMBI XapakTepHa am¢oTepHas MpHpoJaa TIHHO3EeMa
MEXKIY KHUCIOTaMHU U OCHOBaHUSMH.

XXV. METAJIJIbI

Korza B 0CHOBY HOBBIX HCCIEIOBAaHUN KJIQAYyT FeTEBCKOE LIEJIOCTHOE BO33PEHUE Ha MPUPOY, OKa3hIBACTCH,
YTO HEMpPEOB3ATHIA MHTEpPEC BMECTE€ C XYAO)KECTBEHHBIM YYBCTBOM MPEACTABIACT HEKOTOPBIE MPUPOIHBIC
(heHOMEHBI B COBEpIIEHHO HOBOM CBETE€ M MPOSBISET BEIIM B WX BAXXHBIX OTHOMIEHHUSIX MEXAy coboit. Tak,
CHayaja ¢ 3TOW CTOPOHBI MOYKHO MPUOJIM3UTHCA K OCOOOMY XapaKTepy METAaJUIOB M MX OTHOIIEHHUIO K JIPYTHM
cyOcTaHusM 3eMITH.

Korma mpl HaxoauM Tae-HHOYIb KYCOK TOPHOTO XPYCTallsd, WM KaJbIUTa, WM MpPaMopa, WiIH APYrou
KPUCTAJUTM30BAHHOW 3€MITH, TO 3TH KYCKH SIBJISIOTCSI BEIIECTBEHHBIMH, TO €CTh, C XUMHUYECKOW TOYKH 3PEHUS,
HUMEIOT TaKue K€ WIH, IO MEHBIIEH Mepe, MOXO0XKHe CBOWCTBA, KaK M BCS 00JacTb, B KOTOPOil OH HaiigeH. JTH
00pa3Ipl MPEACTaBISIOT COOON TOJIBKO OCOOCHHO YMCTBHIH M O(OPMIICHHBIH BHJ MOPOIBI, CBOHCTBEHHBIN BCEH
obmactu. MlHage 00CTOUT 1e0, €CIi MBI BO3BMEM KYCOK pyAbl. DTa pyda, OCHOBHON COCTaBHOW YacThIO KOTOPOU
SIBJIIETCS METaJUl, Y3KHMH JKWJIaMH NPHUHU3BIBAeT IOPOAY, U IOSTOMY HE MOXKET paccMaTpUBaThCs Kak
cTpouTenbHas cyOcTaHIMs Tena 3eMiM, B OTJIMYME, HAalpuMep, OT HM3BECTH, KpeMHs, TTMHO3eMa, (ocdopa.
MeTamipl ¥ HEMETaIIbl HaXOAATCS, KaXeTCs, B COBEPIICHHO pa3IMYHBIX OTHOIICHHWSX K caMod 3eMiie W K
YEJIOBEKY.

Torma kak MeTaJIbl HETIOCPEACTBEHHO COOOIIAIOT HaM O cebe IMOCPEACTBOM CBOMCTB, OTKPBIBAIOMINX HMX
TEIUTYI0, BHYTPEHHIOIO TOJBHKHOCTh, TaKUX KaK 3By4YaHHE, OJECK, TEIUIO- W 3JIEKTPONPOBOIHOCThH, -KaMEHb,
TOPHBIA XpyCTallb, U BOOOIIE 3eMJIM OCTAIOTCS PABHOAYIIHBIMH, HEMBIMH, 3aCTHIBIIMMH. XOTS HEMETaJUIbI
JOXOAAT JI0 KPUCTAITMYECKOH MPO3PAavHOCTH, OHH MOTYT OBITH ONAropoJHBI M YUCTHI, KaK, HapUMep, TOPHBIN
XpycTainb, HO MBI He HaOmoIaeM B HHX Oojiee WHTHMHBIX OTHOIICHWH, OHHM HE PEe30HUPYIT. Uykasl U
COBEpIIICHHBI X YUCTHIE (POPMBI.

VMeHHO TIOABMKHOCTD, BHYTPEHHSIS )KU3Hb TIPUBJICKAET Hac B MeTaiuiax. ECiii Mbl BO3bMEM KYCOK MUPUTA
WIA OpYyTOM pynpl, TO Mbl OyAeM HMETb OT HEro COBCEM [pYroe 4yBCTBO, Ye€M OT 3eMejb. 1e ONM3KH HaMm
Onmaromapsi X BHYTPEHHEMY OTHIO, X 3BYK W OJIECK TOBOPUT HEYTO HAIIeW IyIle, STH yIWUBISIOT HAC CBOMMH
MaTeMaTHYecKUMH (opMaMH, KOTOPble HEM3MEHHO TOKOSTCS B T€UCHHE THICSUENeTHd. Tam, Tae MeTailibl, TaM
HAYWHAETCs YAUBUTENbHOE OECIIOKOWCTBO B paboTe M CTPEMIICHHSIX.

[ToaToMy MeTayutbl BCerJa WTpald 3HAYUTEIHHYIO POJb B XOJI€ KYJBTYPHOTO Pa3BUTHS YeIIOBEYECTBA.
PaznuunbIe KyImbTypHBIE TIEpHOIBI Ha3BaHBI IMEHAMH HCIIONH30BABIINXCS B HUX METALIOB. MeTaiisl SBISIOTCS
MaTepHajJoM JJIsl YeJOBEUECKHX opyauid. VX MOXHO TIaBHTh, OTJIMBATh, KOBaTh, TAHYTh. JTO, KaKk U 3BYK U
MPOBOJMMOCTb, MMEET KOJOCCAJbHOE 3HAUYCHHE Al Pa3sBUTHSA UYEIOBEUECKOH KyNbTYpBl. 3€MJIH, HAIpOTUB,
OCTalOTCs HeTOABIKHBIMH. OHH HE 3ByYaT, HEe MIPOBOJAT, MM HEJIb3S MPUAaBaTh (Hopmy.

CBoiicTBa MeTalyIoB 0OoJjiee TECHO CBA3aHBI C HAIIMM COOCTBEHHBIM CYIIECTBOM, YeM 3TO Ka)KeTcs Ha
nepBblid B3rsA. OHM TIyOOKO POJCTBEHHBI HAM CaMHM M BHOCST pa3BUTHE BO BpeMEHH. MOXKHO cKa3aTb, YTO
HEMETaJUT TaK OTHOCHUTCSI K METaJlTy, Kak HeMbIe TIPUPOHBIE BEIIU K IMOIOIICH W YyBCTBYIOLIEH IyIIe YEIIOBEKA.
Te xe camble OTHOHIEHHS «C(POPMHPOBAHHOTO HEMOTO» M «IYIIEBHO-TOJBMKHOTO» MBI UMEEM B OCHOBHBIX
aneMeHTax Hamel pedn. Peur oOHapyxkuBaeT (yHIaMEHTaIbHOE WiCHEHHE. B HEeM MOXKHO ellle yBUIETh MHOTHE
TBOPSIINE CHIIBL, ¥ B IPEBHOCTH YMEJH IIEHUTH CIIOBO B €ro Ooliee TiTyOOKOM 3HAUYeHWHU. B MOBCeAHEBHON XKU3HU
pedb CIYXXUT HaM CerofHst Oojlee Kak CPEeNCTBO IS B3aWMOIIOHMMAaHWA. B NMpeBHHE BpeMeHa Iero 00CTOSIIO0
nHayve. Torna mpokisTHe WK 0JarocIoBeHNE yMHUPAIOIIETO NMENH CUTy. Beab B M3peYeHHOM CIIOBE JIeHCTBOBAIIN
T€ TBOPALIME CHIIBI, KOTOPHIE MOCPEICTBOM MOIIHBIX IPOLECCOB CTPOST M OPraHU3YIOT MHUP W TOCICAHUM
BEIIECTBCHHBIM TMPOSBICHHEM KOTOPBIX SBISIOTCS HAllu 3eMHbIEe BemlecTBa. CeromHs Mbl €Ba JIH HUMEEM
MIpeJICTaBI€HNEe O MOIIH, 3aKJII0YeHHOH B cioBe. HO TOT, KTO ¢ OTKPBITBIM YyBCTBOM MO3BOJIUT JI€HCTBOBATH Ha
ce0sl CyIIecTBY sI3bIKa, MOKET ellle MOYYBCTBOBATh CHIY M3PEUCHHOTO CJIOBA M0 CPAaBHEHHUIO C MUCHMEHHOU €ro
nepeaavei.

B s3BIKE €CTh AJEMEHT, KOTOPHIM OIIymaeTrcs Kak (hOPMHPYIONHH, CTPYKTYPHPYIOMUHA. DTO CYIIECTBO
COTJIaCHBIX. [ TacHas1, HaIIPOTHB, COOOMIAET CIIOBY MOABHUKHOCTh U TO, YTO 3BYUHUT U MPEOOPa3yeTCsl, YTO SBISETCS
HOCHTEJIEM TOHAIBHON HENpephIBHOCTH clioBa. VICKpeHHOCTh Haliedl Aymium MBI BKJIaJblBaeM B TJIacHbBIe. Bce
(hopMBI BEIpOKECHHSI HAIIX TYBCTB UMEIOT XapakTep riaacHbIX. «A! O! V!» Eciaun, HanpoTHB, MBI IPUCTYyIIIaeMCs K
3ByKaM BHE Hac, B IPUPOJE - pacKaThl TPOMa, TPECK TOPALIeH JpeBeCHHBI, TPOXOT JIOMAIOIIErOCs JIbJia, BCIIECK
MIpY MAJACHUHN KaMHsI B BOZLY - BCE 3TO MMEET XapaKTep COTJIACHBIX 3BYKOB, BHI3BAHHBIX 3JE€MEHTaMH OC3MOJIBHBIX
Bemieil. CoracHbId - 3TO KPUCTAUIM3UPOBAHHOE, 3aCTHIBIIEE BBIPAKEHUE BHEYEIIOBEUECKOTO, HEITMYHOCTHOTO
mupa Qopm. ['macHbIN, HATPOTHUB, — 3TO HOCUTENh MOJABMXKHOTO JIMYHOCTHOTO OOJHKa. BBHITH MOXET, MOKHO
CKa3aTh: COTJIACHBIE 00Pa3yIOT TENO0, CKEJIET CJI0BA, [NIACHBIE — €r'0 KPOBb, €ro IyIly.

3eMiM U MeTalUThl OTKPBIBAIOT TE K€ KAa4eCTBa, U METAIIBl TaK JK€ OTHOCSTCS K 3eMIISIM, KaK TJacHbBIE K
COTJIACHBIM.

XapakTepHble CBOMCTBa METAJUIOB YAMBHUTEIBHBIM 00pa3oM YIOPSAJOYMBAIOTCS BCETJa B OIpPEEIeHHOM
MOCJIe0BaTeNbHOCTH. Tak, Mbl HAXOAMM CaMYIO BBICOKYIO MPOBOIUMOCTD, YHCTEHINMIA 3BYK M MpEeKpacHEHIINi
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Oieck y cepebpa. 3a HUM ClleqyeT Meab W PTYTh. [loaToMy cepedpo HCIONB3yeTCsl UTsl U3TOTOBIICHUS 3€pKall,
KpOME TOTO, H3BECTHO, YTO CepeOpsHbIC CTPYHBI, HATIHYTHIC HAa MY3bIKaJIbHBIX HHCTPYMEHTAX, KaK, HApuMep, Ha
posiyie WM IUTpPE, AAIOT CaMble YUCThIC W SICHbIC 3BYKH. ECnu, HAmpoOTUB, MBI OyZeM paccMaTpHBaTh METAILIH,
KOTOPBIM 3TH CBOICTBa MPHUCYIIA B HAUMEHBIICH Mepe, TO 3TO OylIeT CBHHEI, U 32 HUM OJIOBO M KeJe30.
3ByuaHue W OJIECK Tak cJIa00 BBIPAKCHBI Y CBUHIIA, YTO €/IBa JIM BOOOIIEC 3TH CBOMCTBA MOXHO €My MPHIIHACATh.
[IpoBoAMMOCTh CBMHIIA HACTOJIBKO Maja, YTO OH CKOPEE PACIUIABHTCS, YEM IMPOIMYCTHT TOK WIH TEIUIOTY. JTO
00yCIIaBNMBAaET €ro WCIOJb30BAaHHE B Ka4eCTBE MPEIOXPAHHUTENCH B DJICKTPHUCCKHUX M TEIUIOTEXHUYECKUX
yCTaHOBKaX.

30J0TO CO37aeT paBHOBECHE MEXIy OOCHUMH TPYINAMH METAJUIOB, M MbI IOJydaeM CICIYIOIIUN P
METAJJIOB, PACTONOKEHHBIX B COOTBETCTBHM CO CBOHCTBAMHU 3BYyYaHHs, Oliecka W MPOBOJAUMOCTH Temjaa U
JJIEKTPUIECTBA.

Jeyr  Baeck TposoaumocTs
Tenaa HACKTPHMCCTRA

Daoso

Cannen, ‘
Keaeso

|
Joaoto

|

|

1
Pryry l
Mean
Cepetpo v ‘ +

W3ydenre mpUTroJHOCTH STHX METAIOB sl 0O0pabOTKM TMOKa3bIBae€T TOT XKe IMOPSIOK: cepedpo W Menb
HanboJiee KOBKH, HO €clH Obl MBI MOMNBITAJIHCh UX OTIHTH B (OpMy, HAac mocturia Obl Heygaya. OHHM IJIOXO
OTJIMBAIOTCS B (popMy, MOTOMY YTO B PACIUIaBICHHOM COCTOSHHMU OHM 3a0HparoT B ce0s o0beM BO3IyXa, B
HECKOJBKO pa3 MPEBBINIAIONINA WX COOCTBEHHBIH, M B MOMEHT 3aCThIBAaHHS OTHAIOT ero obparHo. [loatomy
OTJIMBKA TIOJy4aeTcs C My3bIpbKaMHU BO3IyXa M PaKOBUHAMH, KOTOPbIC Ha MOBEPXHOCTH BBITISASAT, KaK KpaTephl.
CrienuanmcTsl yoTpeOIIsioT Al 3TOTO 00pa3HOe BRIpAKEHHE: cepedpo «spratzt » (pa30ophI3ruBaeTcs).

CBUHEI U 0JIOBO OTJIMBAIOTCA Jierde Bcero. OIHAKO OHM IUIOXO MOAAIOTCS MPOIECCY KOBKH, IIOCKOJIBKY B
3TOM CIIydae OHM PacCIauBarOTCs MO yJapaMu MOJIOTA.

30J10TO CHOBa 3aHMMAET CPEAHEE MOJOXKECHUE MEXKIY dTUMHU METaJUIaMH, TIOCKOJIbKY OHO KOBKO M XOPOILIO
ommmBaercad. CBHAETEIHCTBOM 3TOTO SBISIETCS, HApsAAy C TOHYAWIIMMH BBHIKOBAaHHBIMH H3JCIUSAMH W3 30JI0Ta
JIPEBHOCTH M CPEIHEBEKOBbs, TOYHEHIIIEE UCKYCCTBO IUIABKH COBPEMEHHOW TEXHHUKU 3yOHOTO TPOTE3UPOBAHUSI.
30110TO HeNb3s ObLTO OBl UCTIONIB30BATh AJIsl U3TOTOBJICHUS TIOMO, eciii OBl OHO pa30OpBI3TUBATIOCH, Kak cepedpo.
JXeneszo v pTyTh rPyNIHUPYIOTCS BOKPYT 30J0Ta KaK METaJUIbl, KOTOPbIE MOKHO OTJIMBATh M B TO JK€ BPEMsl KOBATb.
Mp1 3HaeM Kak KOBKYIO CTallb, Tak U 9yryH. s pTyTn 00paboTka He Tak NPUMEHHMA, TIOCKOJIBKY ITPH OOBIYHBIX
YCIIOBUSX OHAa HAXOAUTCS B )KUAKOM cocTosiHMH. Eciu sxke oHa 3acThIBaeT, oHa coxpanseT ¢popmy cocyna. To ecTh
OHa MOXeT ObITh oTiMTa B hopmy. B TO ke Bpems, B 3aCTHIBIIEM COCTOSHHHM OHAa KOBKA. DTOT (haKT MOKHO
n300pa3uTh B BHJIE TAOHUITHL:

Crusern, omaubaemcs,
Oaoro HO He KOBKO
Keaeszo omanbaemes
3oaoTO "

Pryte kobro

Meap xobKo,

Cepebpo HO HE OTAMBACTCA.

CHoOBa 1 CHOBa y4eT AMHAMUYECKHX CBOWCTB METAJUIOB IIPUBOJAUT K TOH )K€ MOCIIe10BaTeNbHOCTH.

OTOT 3aMeyvaTeNbHbII HOPSIOK CTOUT B CBSI3M C KOCMUYECKUMH SIBICHUSIMU. JTOT (PaKT HE MOKaXKEeTCsS HaM
YAUBUTEIBHBIM TIOCIIE TOI'0, KaK Mbl PACCMOTPENIH OTHOLICHHE 3eMIIM K CO3Be3AusM 3Be3nHoro Heba. Ho rume B
Kocmoce 6epyT Hauano MeTauInuecKue Mpounecch?

Oxka3bIBaeTcs, YTO MOPSIOK, HalJIEHHBIH HA OCHOBE PACCMOTPEHMSI METAUNIMYECKUX CBOMCTB, CYIIECTBYET
taxke B KocMmoce, eciii Mbl paccMOTPHM OTHOIIEHHS TUIAHETHBIX cep.

To, uro cucrema IItonemes He NPOTUBOPEUUT CHUCTEME
Konepnuka, eciu MOAXOOUTH K MJIAHETHBIM OpOHMTaM C TOYKU 3PEHUS
cdep, yxe ObLT0 00BICHEHO.

IImaneTsl OBWXKYTCS 1O CBOMM OpOHTaM C OIpPEaeTICHHOM
CKOPOCTBIO. OTH CKOPOCTHM MOTYT OBITh BBIpAXEHBI B YHCIAX
MOCPEACTBOM TaK Ha3blBaeéMOM YIJIOBOW ckopocTH. Eciau ogHaxkas B 6
4acoB BedYepa HANpaBUTh TEJNECKON Ha BeHepy, W eclMm MBI Ha
CIEYIOIUI NeHh CHOBA 3aXOTHUM ITIOCMOTPETh Ha HEe, TO MBI y)Ke He
HaliieM ee Ha mpexHeM MecTe. OHa HECKOJIBKO CABHHETCS MO CBOEH  puc. s
opbute. CnenoBaTenbHO, HYKXHO OyAET 4YyTh IOBEPHYTh TEJIECKOIL.

VYroi, Ha KOTOPBIH pa3BEpPHETCS TOTAa TEIECKOII, - 3TO YIJIOBas CKOPOCTh 3a AeHb. CpeqHssl yrioBas CKOPOCTh
IUTaHeT OblIa mocyuTaHa 3a nepuox ¢ 1916 mo 1934 roas! u BelpakeHa B YIIIOBBIX BeanmunHax 3a 30 nHei. Yucna,
[IOJ[yYE€HHBIE TIPH 3TOM, HAXOAATCA B IOPA3UTEIBHOM OTHOLICHWM K 3HAYEHHSIM YHCEN, BBIPAXKAIOLINX B
CIPaBOYHMUKAX IIPOBOJUMOCTH METAIJIOB, €CIIH UX IOCTABUTH COOKY YK€ U3BECTHOIO Psi/ia PacIloIOKEHNUS IUIaHET:
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[posoaumocth Cropocts
Tenaa | 9AEKTPIIeCTRa naaleTa | B rpaAycax

.

Cruter § 10 Carypu
Daoso 15 13 10nuTep 4
Keaeso 17 20 Mapc 18
JoaoTo 53 73 Coanne 30
Pryme (68)2 176)2 Meprypuit [ 36
Meas 74 77 Besepa 32
CepeGpo | 100 100 Ayua 392

Utak, BUAHO, 4TO ABMKCHME IJIAaHET Ha 3eMJIe MPEBpAIacTCsi B CBOWCTBA METauIOB. JKHMBOE IBIDKEHHE
IUTAaHET MPOSBIAETCS MeTaMOp(U3UPOBaHHBIM 00pa30M Kak HPOBOAMMOCTh MeTaioB. llnaHeTel kaTsaTCs 1O
MOTYYHMM KpHBBIM H TETNIAM Ha (poHe HemoJABHXKHBIX 3Be3A. I1ogoOHBIM ke 00pa3oM MeTaTUIMYECKHE >KUIIBI
MIPOHU3BIBAIOT 3€MIII0, TaK TJIaCHBIE 3ByYaT CKBO3b COTJIACHYIO CTPYKTYpY CJIOBa.

Mertannsl B KOpHE OTJIUYHBI OT 3€Mellb, TAK K€ KaK OTIMYHBI 110 CYTH IJIAHETHI OT HEMOABI)KHBIX 3BE3/1 WIN
IJIaCHbIE B O0JIACTHU SA3bIKA OT COIVIACHBIX.

[louemy pTYyTH HEKOTOPHIM 0O0pa3oM BBIMAJaeT W3 psfa, MPEICTaBICHHOrO B TaOmuIle, MOKE Oyner
o0bscHeHo. Ynca B ckoOKax NaroT 3HaYeHUE IPOBOJUMOCTH AJIsl TBEPIAOH PTYTH.

Eme u apyroii ¢axkT npoiauBaeT CBET Ha OCOOCHHOCTH NPHUPOIBI METAJUIOB IIO CPAaBHEHHIO C IPYI'MMHU
BellecTBaMU. B 0OBIYHOM TIOpSIIKE, MPUHATOM B TEPHOAMYECKON CHUCTEME, METAIIbl 3aHUMAIOT HENpaBHIbHOE
Mecto. Ux wactuuno otHocsaT kK VII-if rpymnme, rae oHu 0e3 BCSKOW CBA3M BeXyT M30JIMpOBaHHOE ObiThe. Bee
[IPOYME METAJIbI IPEPHIBAIOT PsIbl POJACTBEHHBIX IEMEHTOB M II03TOMY PACIONAraioTcsi B CTOPOHE B OTAENBHBIX
KoJoHKax. Tak, Hampumep, Menb, cepedpo U 30J10TO B 1-if TpymIe mpeprIBalOT psf IMIETOYHBIX, BO II-if BTOpoit
IpyHne IIeJ0YHO-36MENbHBIX 3JeMEHTOB W T. A. Ilpu ommMcaHuM MeTanoB TIpyMIbl jKele3a 3TO CTaHEeT elle
otruernuBell (cpaBHUTe 1. XXXII). Ho yke M3 3TOro MOXHO yCMOTpPETh, YTO METaJUIbl, B MPUHIIMIIE, JOJKHBI
HUMETh APYT'HE CBOMCTBA, YeM HEMETAILIbI, POJCTBEHHBIE 3EMIISIM.

XXVI. MEJIb

Hassanne meau (Cuprum) mpowmsonnio oT Cyprium, ceromHs Ha3siBaeMoro Kump, ocTpoBa B BOCTOYHOM
gactu Cpean3eMHOr0o MOpsi, KOTOPHBIH ObLT TOCBsIIeH Benepe. Tam rpeku 100bIBaIN MEb.

TOT, KTO B €CTECTBEHHO-UCTOPUYECKOM My3€€ CpEeAd pPAa3IUYHBIX BBICTABICHHBIX MHHEPAJIOB XOYET
MOJIF000BAThCA OOTATEHIIMMHU M CAMBIMH BEITMKOJIEITHBIMU KpacKaMH, HaBEpHAKA 3aifIeT B 3aJl, TJe MpeCcTaBlIieHa
MeIb U MelIHble pyAbl. ['0myOBIM, 3€l€HBIM, KPAaCHBIM U MYyPIypPHBIM — BCEMH IIBETaMU CBEPKAIOT 3TH PYIHI.
31ech COpEeBHYIOTCSI MEXIy COOOH MO KpacoTe OKpPacKu MajlaxuT, a3ypHT, AWOITa3, MEAHBIH KoM4eqaH, OOpHHUT.
Penxo M0oXHO HalTH Takyro KpacoTy cyoctaniuu. [Ipu co3eprianum MeTHBIX pyT HAaM Ka)KeTCs OMPaBIaHHBIM, YTO
JpeBHUE TIPUTTACHIBAIN MeIb BeHepe, n0o0 T/1e ere MOKHO HAWTH Tak MHOTO HeOSCHOM KpacOThI B 3eMHOU (hopme.

MenHble pyabl, 0COOCHHO TONyOble W 3€JICHBbIC, YXKe IOCPEJCTBOM CBOEH OKPACKH YKa3bIBAIOT Ha CBOE
0co0oe OTHOIIIEHUE K Bozie. B camoM nerne, 60bIIMHCTBO MEIHBIX Py/I COIePIKAT BoAy: Manaxut 9%, azypur 6%,
ammpuT (IUomnTa3), MeAHbI cwimkar — 29% Boapl. PacTBopuMBIE MeTHBIE COJIM, WMEIONINE YIUBUTEIHHYIO
royOyIo U 3eJeHyI0 OKpacKy KpHCTAJIOB, KaK, HalpuMep, cyibdaTt Menu (MEeJHBIH KyImopoc) WK XJIOPHI MEH,
cogepxat 10 35 % Boawl. Ecnu mpokanuBaHueM yNaluTh M3 HUX BOAY, TO HMCYE3HET OKpacka, a TaKke HX
KpucTayutmyeckas (hopma. Mamaxurt mpu 3TOM pacrafaercs Ha 4YepHbId mopomrok. Cynbdar Meau yke B CyXoM
BO3/yX€ pacrajiaeTcst Ha Oelblil MOPOIIoK. DTOT OesbIi MOPOIIOK 00IajaeT CBOMCTBOM MPUTATHBATH BIATy, U MOJ
ee BO3AeHCTBHEM OBICTPO BOCCTAHABIMBACTCS B U3BECTHBIN TEMHO3EJICHBIN KPUCTAUNTHUECKUI MEAHBIN KYTOpOC.

Takum o0pazoM, Bosa abcopOupyeTcs MeIbpio U opraHusyercs B Gpopmy u 1BeT. OpraHuzanus KUIKOTO -
ATO XapaKTepHOE CBOWCTBO MeaW. B XKWBOM MHpe STUM CBOWCTBOM OOJIamacT MPEKIE BCETro pacTeHue. Tero
pactenus, cocrosimee Ha 70-90% wu3 Boabl, MPOHHU3aHO (HOPMHUPYIOUTUMH CHIJIAMH, OPTaHW30BaHHBIMU B I[BET U
(hopmy. BosnokHa pacTeHus - 3T0 He YTO WHOE, KaK pe3ylbTaT YIUIOTHEHHS U3 JKUAKOTO deMeHTa. M Tak kak Menp
AMeeT Ty e caMylo TEeHIICHIIMI0O B MEPTBOM MHpPE MHWHEpPaJbHOTO, OHA
POACTBEHHA CO BCEMHU BETCTATUBHBIMH IIPOLECCAMMU. I/I3BeCTHO, qTo0
U3Ty4YeHUE MEIH COXPaHsIeT CBEXKECTh CPe3aHHBIX 11BeTOB. [loaTOMy yacTo B
Ba3y KIQJyT MEIHYIO MOHETY, YTOOBI 3aMeNTUTh MPOIIeCC yBSIAaHUs OyKeTa.
Jlaxxe B CTpPOEHHMH HEKOTOPBIX MEIHBIX pyJ YacTO MPOSBISIOTCS
pactutenbHble Gopmbl. Tak, Hampumep, MajdaxXuUT HAa CBOCH MOBEPXHOCTH
AMeeT JYyYHCTYIO, JHCTOBUIHYIO CTPYKTypy. BcTpedaromasics B mpupojie
MeIb UMEeeT BHUJI JCPEBHEB U JINCTHEB.

Kak xuBO mposiBisieTcsi Melb yKe B CBOMX (popMax, Tak BCECTOPOHHE M YPE3BBIYAfHO MHOTOOOpa3Ha OHa
M0 CBOMM XMMHUYECKUM CBOHCTBaM. DTO BUAHO YK€ MO0 MHOTO0OPa3Hi0 MEAHBIX Py, BCTPEUAIOIIUXCS B IPUPOJE.
[Tockonmpky MeTayuTHYeCcKasi MeIhb JEeTKO PacTBOPHMA IOYTH BO BCEX KHCIOTaX, OHA JaeT OONBINIOe KOJIUIECTBO
KPUCTAJUIMYECKUX U SIPKO OKpameHHbIX cojieil. IIpn 3ToM Ha mepBOM IUIaHE CTOMT CHOBA TONYOOH M 3€JIEHBIi
nBera. Menp 005afaeT HACTOJNBKO AKTUBHOW XWMWYECKOW CHJIOH, YTO MOXET CBS3BIBATHCS C OOJBIIMHCTBOM
BemiecTB. HopmanpHbIe XUMHYECKHE COSAMHEHUST 00pa3yroTCs 10 3aKOHY ABOTazpo, INIaCAIIeMY, YTO OTIEIbHBIE
JJIEMEHTHI COEIMHSIIOTCS TOJBKO IO 3aKOHY IMPOCTHIX M CIOXKHBIX MPOMOPIMHA, M TOJlydaeMble B pe3yibTaTe
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(hopMyITBI MOJIEKYJI MMEIOT MPOCTON BHA. Menb, Kak KaKeTCs, OTPHIIAET 3Ty 3aKOHOMEpPHOCTh, 00pa3ys Tak
Ha3bIBacMble KOMIUICKCHBIC cOJM. Tak, HampuMmep, OHa COCAMHSACTCS C aMMHUAKOM, CO IIEIOYHBIMH COJSIMHU
OpPraHWYEeCKNX KHCJIOT, C CaxapoM M JIPYTHMH YTJIEBOAAMH, M OTH COEAWHEHUS €Ille W CETOMHS IMPEICTaBIIIOT
c000if Hepa3pemeHHy0 3araKy. MoleKyJspHas CTPYKTypa TaKuX KOMIUIEKCHBIX COE€AMHEHUH, HECMOTpS Ha BCeE
YCUIIMSI M CO3/IaHHE MHOXECTBA TEOPUH, KaK, HAIIpPUMEp, TEOpUs NapLUaIbHON BAJICHTHOCTH BepHepa, 10 cux nop
elIe He 00bsICHEHA.

AMMUAYHBIA pacTBOP MEIH, KOTOPBIH yKe SBISIETCS KOMIUIEKCHBIM COeTMHEHNEM, B COCTOSIHIH PacTBOPSTH
XJIOTIOK M JaXkKe APEBECHHY, 00pa3ys emie 0oJjiee CII0KHOE COCTUHEHHE. DTOT PacTBOP MBI MOKEM KaIMLIIIPHO
BBOJWUTH B CJIA0BIA PacTBOP CEpHOU KUCIOTHI. [locnenHss paspyliaeT KOMIUICKC, Oaromaps 4eMy KHIKOCTHBIC
HUTH B KamWwUIApax CHOBA 3acTHIBAIOT B MeJUT0N03y. [lomydeHHBI TakuMm 00pa3oM HUTSHOW Marepuai
TIPEACTABIISIET COOON MCKYCCTBEHHBIH IICTIK.

Wrak, MbI BUIUM, YTO ME/Ib HE OYCHB 3a00THTCS O JIOTHMKE XUMUYECKHX 3aKOHOB. OHa JIeHCTBYyeT OOJIbIIe B
00JacT HEmpeaCcKa3yeMoro, B OOJIACTH JKHU3HH, MPEBPAICHHN W CIOPIPH30B. DTO TOXKE €€ XapaKTepHas 4epra,
KOTOpasi TOJDKHA OBITh HEMOCPEICTBEHHO COOTHECEHA C TEM B MHUpE, UTO cBsi3aHO ¢ Benepoii. Takxe u mianera
Benepa B cBoeli opOuTe, B )KHUBOI MEpeMeHE OT yTPEHHEH 10 BeUepHEU 3Be3/Ibl, OT OJecKa K MOKOI, TAKKE JIaeT
IIUPOKOE MOJIE ACTPOHOMHYECKUX (DEHOMEHOB.

Wrak, Menp — 3TO Takoe BEIIECTBO, B KOTOPOM Ha 3emile, KaKeTcs, 3a(pUKCHpPOBaH TOT KOCMHUYECKHI
mpormecc, KOTOpBIﬁ CTUMYJIUPYET U COXPAHACT B XUAKOM BCE€ JXUBBIC IOTOKH, W BCICACTBHUEC I3TOTO TAKKEC B
YEJIOBEYECKOM OpPraHu3Me MOICPKUBACT BEreTaTHBHBIE MPOIIECCHI.

[Ipexne Bcero, croia OTHOCHTCS 007aCcTh BHYTPEHHETO MHIIEBapeHUs U KpoBooOpameHus. /i Toro 9To0sI
n30exaTh HeZOpa3yMeHUH, CllelyeT OSICHUTD, YTO MPHU ACUCTBUU MEIH B OPTaHU3ME PEeYb HE MOXKET HITH O TOM,
4YTOOBI TJC-HUOYIh B OpraHM3ME yKa3aTh Ha BEIICCTBEHHYIO MEIb - €€ TaM, €CTECTBEHHO, HET - HO, FOBOPS O
IEHCTBHUM Menu, WMeeTCsl B BUAY HaaMaTepHAbHBIA MeNHBI Tmporecc. [loaTomy TepamneBTHYECKOE
WCTIONIb30BaHUE MEIH OTPAaHMYMBAETCS TONBKO BBICIIMMH TOTEHIMSIMH, KOTOpBIE OJ1aromapsi BRICOKOW TUHAMHKE
nux HeﬁCTBHH BBUICHUBAIOT SABJICHHUA YTOMJICHHUA U CHOCOGCTBYIOT BOCCTAHOBHUTCJIIBHBIM IIPOLECCaM. B
MOIPOOHOCTH OCOOCHHBIX M 00Jiee MIMPOKKX OTHOIICHUM MPOIECCOB Menu-BeHephl B 4eI0BEYECKOM OpraHH3Me
MBI BJIaBaThCS HE MOXKEM.

3meck Hamlel eNplo SBISETCS MPOOYXAeHHE TMOHMMAaHHUA TOTO, KaK CBOWCTBA MEOU XapaKTEPH3YIOT TOT
MaKpOKOCMUYECKOMN IMPOIIECC, KOTOPBIA YK€ B JPEBHOCTH paccMaTpuBaiu B CBsi3u ¢ Benepoii. OxuBisone u
OpraHu3ylonle JeHCTBYIOIMH B JKAJKOCTH MEAHBIH TpPOIecC C €ro YIUBUTEIbHBIMH KOMILIEKCHBIMH
COEeIMHEHHSAMH, KpacoToW 3eMHBIX (opM Memu, naxe ee coOCTBEHHas 30JI0THCTO-KpacHas OKpacka - 3TO
pe3yIbTaThl M MPOSsIBICHUS XapakTepa BeHnepsl B cyOcTaHIuy.

Ecnmu Mens ocBOOOIUTH OT KHUIKOTO 3JIEMEHTA, MPOHU3BIBAIONICTO €€, W 3TOT IMPOLECC MOCPEICTBOM
BOCCTAHOBJICHHUS C WCIIOJIB30BAaHUEM YTJISl ITPOBECTH Yepe3 CTYIEHb MOPOIIKOBOW CYXOCTH, MBI YBHIUM YHCTYIO
MCTAJNIMYCCKYIO KPACHYIO MCIb. MBI MOKEM TTOHSATH AIIXUMHUKOB, KOTOPBIC T'OBOPUIIN O BeHepe, YTO OHA HMECT
roiay0oe MOKPHIBAIO U KPacHBIN ayX. Bemukue XyJOKHUKU BCETla 3HAIH 00 3TUX CBS3SX WIM YYBCTBOBAIH HUX
CBOMM XYJOXKECTBEHHBIM 4UyTheM. Tak, BoTTHuemnu mmcan cBOIO TEHOPOXACHHYIO BeHepy ¢ SpKO-pBIKHMH
BOJIOCAMH, TOJHUMAIONMIYIOCS M3 TONyOOBAaTO-3€J€HOTO BOJHYIOMIETOCS BOJHOTO »ieMeHTa. Jlake B caMom
IUIAMEHU TOBTOPSETCS ATa I[BETOBAas JWHAMUKA; MEIHOE IUIaMsi - roly00BaTO-3€JICHOE C KPAaCHBIMHU SI3bIYKAMH,
BCITBIXMBAIOIUMHU TO TaM, TO 37€Ch.

XXVIIL. OJIOBO

O70BO BO MHOTHX OTHOLICHHUSX MPEIACTABISIET COO0M MpsAMYI0 MPOTHUBOMOIOKHOCTh Meau. B Kommekuusx
MUHEPAJOB OHO 3aHWMAeT YpPEe3BBIYAHO CKPOMHOE MecTo. [IpakTudeckn MBI MMeeM OJHY €IMHCTBEHHYIO
OJIOBSIHHYIO PYIY: OJIOBSTHHBIM KaMEHb, KACCUTEPHT. IJTa py/a KpailHe HEBhIpa3UTEIIbHA, HHOT/IA TIPO3padyHa, I[BET
€€ 4acTO TeMHOKOPWYHEBBIH JIO YEPHOTO, BCTPEYACTCS B MPABWIBHOM, MOYTH MAPOOOPa3HON KPUCTAIUTHYECKOM
(hopMe B TOPHBIX TPaHUTHBIX MM KBAapIEBHIX MOponaax. TONBKO BHUMATENBHBIN HAaOIIOAAaTENh MOXKET BUAETH B
[IyOWHE 3TUX TEMHBIX KPUCTAIJIOB OBICTPO MEHSIOIIYIOCS HTPY KPACOK.

Hackonpko Biiaromo6uBa Meb, HACTOJIBKO HE JTIOOUT BOABI 010BO. ONOBSIHHBIN KaMEeHb a0COTIOTHO CyX, U
COCMHEHHS OJIOBA, IOJNy4aeMble B IJIA0OPATOPHBIX YCIOBHSIX, CKOpEe CKJIOHHBI OTTAIKHUBATh BOXY, YeM
abcopbupoBath ee. Tak, OPTOONOBSHHAS KHCJIOTa, HANpHUMEp, OXOTHO TIEPEXOIUT B METAO0JOBSIHHYIO,
COIEpKAIIyl0 MEHBIIE BOABL. BceiencTBue HTOTO MPOUCXOMUT YIUIOTHEHHE. YTIUIOTHUBIIHECS YaCTUYKH
BCTPEUAIOTCS BMeCTe(TIOJIMMEpH3alusg) ¢ BBINAAAIOT B ocamok. Jlermaparwzamms TpoTeKaeT uepes
MTOJIMMEPU3ANIHIO K OCOKICHHIO.

B o70i1 cBsI3M BecbMa 3aMeyaTeNbHO, YTO 3aJIeXKH OJIOBA MOYTH MCKITIOYMTENHHO HaXONATCS HAa OCTPOBAX.
OunukMiinB 100bBaU 010B0 Ha KopHYasute, U CeroiHs OJOBO JOOBIBAcTCS MO OOJbINEH YacTH Ha OCTPOBAX
Mannaiickoro apxunenara. Tak:ke HaXOZST OJOBO Ha JIPYTHX OCTPOBAX WJIHM MOJIYOCTpoBax, B SAnonuu, Tacmanuy.
CobcTBEHHO TOBOpS, €CTh TOJIBKO OTHO MECTO, KOTOpOE JISKUT HE Ha OCTPOBE WIIM IOJIIyOCTPOBE, & UMEHHO, B
[Tepy. Ho Ilepy - BbICOKOTOphE, KOTOPOE MO CBOEMY reorpauyecKoMy M IeOJOrHUECKOMY MOJIOKEHHIO BIIOJHE
MOTJIO OBITH HEKOTJIa OCTPOBOM. MupoBasi 00b4a oyoBa 3a mocieanue 30 JIeT 10 mepBOod MHUPOBON BOWMHEI
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coctasisna B cpeaneM 120 000 TonH B roa. U3 atoro konmuuectBa 80 000 ToHH nocTaBisiia Manaiickuil apxurenar.

B onoBe, koTopoe B MPOTUBOMONOKHOCTh MEAW OTTAJIKUBAET BOAY M CTAaHOBHUTCS OCTPOBHBIM METAJIIOM,
JEeHWCTBYET, KaxeTcsi, cuiia BeeneHHOM, KoTopasi oOpasyeT IiacTuueckue GopMbl U3 KHIKOTO.

Wrak, muHamuka, KOTOpas CKPBIBAETCS 3a OJOBOM, MOJHOCTHIO NMPOTHBOIOIOXKHA MeAH. B To Bpems kak
MeIb POJCTBEHHAa BOJE, SBISAETCS KUBBIM JIBUKYLIMMCS TOTOKOM, pPacTBOPSSACH, yCTpeMIIIeTcs, MOJ00HO
pacTeHuio, K CBETy M LBETY, TaK YTO MEIHBIH MPOLECC B arperaTHBIX COCTOSHUIX MPOJABUracTcs Kak Obl BBEpX,
0JIOBO BPaXKIeOHO BOJIC, BRIIEISACT U3 JKUIKOTO CyXue (GOpMBI. DTO HUCXOASAIIHMHA MPoIiece, OM00HBIH TOMY, KaK
TETUTBIA BO3yX BBICYIINBAET BIIaXKHBIE CyOCTaHIIMH U JTacT UM (hopmy.

C »TuMu mporieccaMu YIUIOTHEHHS M KOAaryJisIlMM CBSI3aHO elle BakHoe sABiieHHe. Eciu Mbl BOo3bMeEM H3
LBETKA XHUIKUH OSKCTPAKT, HampUMep, M3 TOIyOOro JbHA, TO Mbl MOJYYHUM OJEIHYIO, IOYTH OECLBETHYIO
xuakocte. Ho ecam kamHyTh B Hee PacTBOPOM OJIOBSIHHOM COJIM, TO OECLBETHOCTh HEpEileT B UyIECHYIO
MypIypHYIO OKpacKy. [103ToMy ¢ JaBHUX MOP OJIOBO SIBIISUIOCH HEOOXOIUMBIM HHIPEANEHTOM B KPAIICHUH, U €Ile
CEeroJHs UTPAET OYCHb BAXKHYIO POJIb IPU OKpacKe Iuenka U mepcTy. CiaenoBaTeNbHO: caMO 0JI0BO OECLBETHO, HO
TaM, I'7le eCTh IPEAPAcIONOKEHNE K I[BETy, OHO €ro BbI3bIBaeT. Eciim Mbl Oyznem BMmecte ¢ ['ete paccmarpuBath
LBET KaK OPTaHU30BaHHYIO TApMOHHIO MEXIY CBETOM U TbMOIi, TO CTaHET SICHO, YTO 3Ta OpraHU3yIoIas cujia st
CBeTa 0OCBOOOKAAeTCs OCPEACTBOM OJIOBA.

Te ke CHITBI IEHCTBYIOT, KOTJa MBI M3TOTOBIISIEM 30JI0TOH IMypryp. OH B CBOEH OCHOBE MIPECTABIISET COOOH
KOJUTOMTHOE 30JI0TO, HO YTOOBI MOJIYYUTh B TIIyOMHE KPACHBIM IIBET, KOTOPBIM B CpeIHHE BEKa UCIOIB30BANIH IS
OKpPaCKM OKOHHBIX CTEKOJ B IEPKBAX, HY>KHO MPUCYTCTBHE OJIOBA.

Taxke Kak Melp IEHCTBYET B BOJE U XUMHU3ME, U 3TO JEHCTBHE HAXOIUT CBOKO KyJIbMHHAIMIO B UyAECHBIX
Kpackax MEIHBIX COJIeH, TaKk OJIOBO IIEPBHYHO AEHCTBYET OPraHU3YIOLUIMM 00pa3oM B BO3IyXe, U OTTyna
JEHCTBYET BHU3, OPTraHU3Ys )KUIKOE.

XuMHs 0JIOBa, MO CPABHEHHIO C MEIbIO, HEOOBIKHOBEHHO IMPOCTa W JIOTWYHA. 31eCh HE BCTpedYaeTcs
HUKaKHX HEOXKHJaHHOCTEH.

Herpyano HaiiTu ciiefipl OJIOBIHHOTO TIpOILiecCa TaKXKEe B UEIOBEYECKOM OpraHH3Me, €clid MbI OyaeMm
paccMaTpuBaTh €ro IJIaCTMYECKOE AEWCTBHE OT TOHKHX 3J€MEHTOB BHM3. Ecim MenHbli mpoluecc AeHCTBYeT
OKHMBIISIIOIIE Ha KpOBOOOpAIlleHHEe, YTOHYas CyOCTaHUMH BO BHYTPEHHEM IHMIICBAPEHUH, U PETYJIHPYET
B3aMMOJCHCTBHE C OBIXaTEeIbHBIM IPOIECCOM, TO OJIOBO MPEACTABIIACT APYTOW IMOIIOC, TaM, e U3 KOJUIOMIHBIX
pacTBOpOB JOJKHBI OBITH CHOPMHUPOBAHBI OPTaHbl, OT MATKMX TKaHEW 10 TBepAoro ckenera. OH caep:KUBaeT
MOCTYIUIEHHE BOABI, KaK 3TO HPOUCXOAUT mpH oOpa3oBaHuu Mosra. ['mapouedanust - 3TO HEOOCTATOYHOCTb
OJIOBSHHOT'O TIpOLiecca, KaK U3BECTHO, OHA YacCTO CBsI3aHa ¢ HEJOCTAaTOUYHON TBEPAOCTHIO KOCTEell. DTO, ONATh-TaKH,
HU B KOEM ciy4yae He 3Ha4YHUT, YTO HEOOXOAMMO NMPHCYTCTBHE OJIOBA B €r0 MaTepHaIbHOM (hopMe, HO TIPOCTO MPHU
3TOM JeHCTBYIOT (popMHUpYIOIIMe CHIIbI 0J10Ba. DTO JIAeT SICHOE yKa3aHUe I TeparneBTUYECKOr0 HCIOIb30BaHMs
0JIOBA B BBICOKOM Pa3BEICHUU.

OnoBo wHcmosb3yeTcs Takke i maiiku. YTo, 1o CcymiecTBy, MPOUCXOAUT Mpu maiike? MBI OJUH KyCOK
MeTajla COCAMHSAEM C APYTHMM IOCPEICTBOM OJIOBAa. DTO TaKKe CIYKHT yKa3aHHEM Ha eIle OAHY (YHKIHIO
(opcHUpYIOLIMX CHII 0JIOBA B YeJIOBEYECKOM opraHusMe. Korma Koctu coemuHsIoTCsl ApYyT ¢ APYroM HOCPEACTBOM
XpsAIIEBOW CyOCTaHLMU CycCTaBa, WM, Ha Oojee BBICOKOM YPOBHE, OJHA MbICIb COCIAUHSETCS C APYroi
IIOCPEACTBOM JIOTHYECKOTO MBILIUIEHUS, 3/1€Ch TaKXKe JEHCTBYET 3TOT OJIOBSIHHBIN MpoLiecc.

Kak u3 OecuBeTHOro pPacTUTENBHOIO SKCTPAaKTa OJOBO HAYapOBHIBACT IIBET, NPUYEM B CyOCTaHIMH
MIPOMCXOANUT KOAryJisilusi, TaK MO3I MbI IIO3HAaeM Kak (usudeckuil oOpa3 cBerioro mupa Meicied. Kak rmas us
cBeTa 00pa3oBaH Ul CBETa, TAK MO3T W3 IWHAMUKU MBICIIEH 00pa3oBaH IS MBIILICHUS - U BCE OTO MPOUCXOIIUT
ocpeACcTBOM Iponecca fOnutepa - onoBa.

OrmsinpiBasich Ha APEBHHMX, MBI HaxoOUM B TpedecKkod MH(OJIOruu
VIAUBUTENBHBIA 00pa3 i 3Toro mporecca. Mbl BuauM oOIMK 3eBca- (§/H "K)/’A}:l )f'.«’.z\?f":;”f'}f{\ W {{;‘\hﬁ
OmuTepa, Boccenaromero Ha o0JlakaXx M OCYLIECTBISIIOLIETO TOCIOACTBO HAll I R—
CBETOM M Bo3ayxXxoM. Ero TpoH u3 001akoB - 3TO HE 4YTO HHOE, Kak
KOaryJupoBaHHbIE BOJsHbIE ucnapeHus. Ho mudonornyeckue o0nukyu HU B
KOeM cllydae He SBIJISTIOTCS TOJBKO TMepCcOHU(UKAIMEH MPUPOAHBIX CWI, U A
uzaes ux 00KECTBEHHOCTH HE SIBIISIETCS TOJIBKO MX IPOCTIAaBICHUEM, TIOKA OHU
He MOrIu OBITh (PU3MYECKH IOHSTHI JIOABMHU. Takue MHEHHs SBISIIOTCS
TOJIBKO JIOTUYECKUMH CIEACTBUSIMU MAaTePUAINCTHYECKOTO MHPOBO33PEHHUS.
B mpexxHne BpemeHa O0XKECTBEHHBIH MHUp HEMOCPEACTBEHHO C mepudepun
YIpPaBIIsI 4EJIOBEUECTBOM, IIOKAa C HAyaJloM HOBOW 3pBl 3TH 00XKECTBEHHBIC
CHJIBl HE CTaJIU MOCTEIIEHHO BXOAUTH B UEJIOBEUECKYIO Iymly. boxkecTBeHHass MyIpocTh peodpa3oBaiach B CHILY
YeJIOBEYECKOT0 MBIIUIEHUA. JTO MBIIUIEHHE CETOJHS €Ile JaleKo OT PacCMOTPEHMs TOTAJIbHOCTU SABIECHUH H
3acThUIO B u3uueckoM xaoce. Ceromgus TpoH HOnurepa yxe He B o01akax, HO B YEJIOBEYECKOM MO3I€, U 31€Ch OH
e1e npeObpIBaeT B TYMaHe 36MHOH CBSI3aHHOCTH.

W ecnm HamM MBICTM MEPECTAIOT IMPOHU3BIBATHCS TEMJIOM OIYXOTBOPEHHUS, OHH KOYEHEIOT B «Cepoi
CyOCTaHIIMM» W paclagaloTcsi B aTOMUCTUIECKHE a0CTPaKIHH.
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C omoBoMm neno obcrout He WHade. Ecu B MPOAOIKEHHE JONTOT0 BPEMEHH OHO HAXOIUTCS Ha CHILHOM
MOpO3€, TO OHO PaCHaJaeTcs B MbLIb. DTO MOX0XKE Ha OO0JIe3Hb, JaKe UHPEKIMOHHYI0; U0O €CITU KyCOK 3JI0POBOTO
0enoro 0JIoBa NMPUBECTH B CONMPUKOCHOBEHHE C «OOJbHOI» OJOBSHHOW IBUIBIO, TO TOSBHUTCS 53Ba, KOTOpas
CIIy’>KHT UCTOYHHKOM O0pa3oBaHUs CepHOU IbUIH. J{JIs 3TOTO SIBIIEHUS BHIOpaHO 00pa3HOE Ha3BaHUE «OJOBSHHAS
qyMay.

Takum oOpazom, mporecc FOnurepa-oioBa MPOTHBOIOIOKEH Tpolrieccy BeHepbl-Menu, Kak 3TO HarJIsTHO
MOKa3aHo Ha puc. 53.

XXVIII. CBUHEIL

CBuHen, CTOSAIIMH B Hayajle psAAa METAUIOB, MMEET caMblii cialblii OJeck, Iyxoe 3ByYaHHE U
HaWMEHBITYIO0 TPOBOANMOCTE. [lo BHENTHEMY BHIy OH eIle HempHuTIsagHed ojoBa. OH TSDKEINBIH, TEMHO-CEPBI,
MOYTH MPaYHbIHA, C MEPTBEHHBIM 0TOJIecKkoM. OH BoOOIIIE CYX M K BOJIC UMEET ellle 0ojiee HeraTUBHOE OTHOILCHHUE,
4yeM 010B0. HecMOTpst Ha CBOIO MSATKOCTb, OH BHYTPEHHE XPYNKHH M MOITOMY €ro Henb3sl KoBaTh. CBHUHIIOBBIE
PYZBI HE COIEPKAT U CIeN0B BOABL. Taxke pacTBOPUMBIE COJIM CBHHIA NPH KPUCTAIUIM3ALKN HE COAECPKAT BOJBI.
Ho mockonbKy Boaa - OCHOBA JKM3HH, 3TO yKa3bIBaeT HA TO, YTO TsDKeJas, MpadHasl CTOPOHA CBHMHIIA POJICTBEHHA
CMEPTH.

Ecnu MBI BO3bMEM KYCOK CBHHIA B PYKY, TO OH OK&X€TCSl Ha YIUBJICHHE MATKUM U TEIUIBIM, U HEMHOTO
KUPHBIM Ha OIIyIb, YTO €/ABa JIH MOXKHO OXHAATh OT MeTayuia. Kaxercs, 4To OH, HECMOTpsS Ha CBOM
HETPUITISITHBIA BHJ, HECeT BHYTpU ce0sl CKpbIThie cBoiicTBa. U, neicTBUTENbHO, OnMmkaiiiiee 3HAKOMCTBO
00OHapyXHUBaeT IPYTyI0, OUCHb BaXKHYIO CTOPOHY CBHHIIA, KOTOPas HE UMEET OTHOLICHUS K €T0 TSDKECTH, HO JKUBET
B ITyOMHE 3TOH CyOCTaHIIMU KaK OrOHb. JTO YK€ BHEIIHE HAIJISIAHO MPOSIBIETCA B HEKOTOPBIX pyAax.

Ecnu BaxHelasi CBUHIIOBAasI py/Ja, CBUHLIOBBINA OJIeCK, UMEEeT MPAdHbIi BHJl METAJTMYECKOTO CBHHIIA, TO
€CTh LIETBIN PSII CBUHIOBBIX PYJ, KOTOPHIE B CBETIBIX KpacKax, IOYTH BCEr/a OT JKENITOH, Yyepe3 OpaHkKeBYIO, K
KpPAacHOM, PacKphIBAIOT €r0 OHEHHYIO mpupony. OHM MMEIT OTOJecK — HampuMep, KpacHas CBHUHIIOBAas Pyna,
KeNnTas CBUHIIOBAas pyJaa W JAp. - Kak OynTo ux copMHpoBaj caM OroHb. benasi CBHHIIOBasl pyja, XOTS OHA
OecuBeTHa U Oesa, B CBOCH CTPYKTYpe OTKPBIBAET STOT CKPHITHIH OTOHB B
Jy4eBOM IIy4yk€ CBOMX HIJI WJIH CETKE CBOMX IUIACTHHOK. OJTa pyaa orpar cpia —-> Coien
YAUBUTEIbHBIM 00pa3oM HAaIlOMHMHACT CTPYKTYpy KOCTH. Takum oOpasom, '
CBHHEL O0beINHSET B ceOe camble OOJbIINE MPOTUBOIMIOIOKHOCTH: MEPTBOE é e
OKOCTEHEHHE B TSKEJIOM H, B TITyOHHE, BCCOXKUBIISIOIINN OTOHb.

DOTa  OTHEGHHas TPUPOAA CBHHIIA  MOXET OBITh  XOPOIIO
MIPOMJUTIOCTPUPOBAHA MOCPEACTBOM OIBITA, KOTOPBIN, MMOCKOJIBKY OH TOYTH  pyc se.
Heu3BeCcTeH, 31ech Oyner ommcan moapoOHee. Ecmum Ob1 MBI XOTenu c
pPasMENbYUTh METAIMYECKMA CBMHEL [0 COCTOSHHS OYEHb MEIKOro e
MOPOIIKA, MBI JIOJDKHBI ObUTH ObI paboTaTh 0€3 AOCTyna BO3AyXa, MHa4Ye Obl
MOPOILIOK CaMOBOCIIJIAMEHMJICS U, IOCTENIEHHO Cropasi, IPEBPATUIICS B CBETIIO-)KEITHIH Memnen.

HecMmotps Ha TO, 4TO calbHas KOHCHCTEHIMs CBHHIIA HE MO3BOJISIET CAENAaTh 3TO, €CTh BO3MOYKHOCTB UIS
MOJy4EHUs TaKoro nupodopHoro ceuHa. ONbIT CTaBUTCS CIEAYIOIIMM 0Opa3oM: UTPAT CBUHIIA TIOMEIIAETCS B
npoOUpPKY W JIETKUM NOTPAXMBaHUEM coOupaeTcss Ha ee aHe. OTKpPBITBIA KOHEl HMPOOUPKH COEOUHSACTCS C
BaKyyMHBIM HacocoM. Llutpar HarpeBaercsi Ha cnaboM OrHe, MpHYEM BOIHBIC Mapbl M OKHCIBI YIIEPOAa,
oOpasyromuecs IpU pPas3jIOKEHUH, OTCACBIBAIOTCS IIOCPEACTBOM Bakyyma. Ha nHe mpoOupku ocraercs
METaJUIMYECKHUM CBUHEL B BUEC TOHYAMILIErO MOPOLIKA.

[locne Toro kak mpoOupka OyOeT 3aKpbiTa CTEKISHHBIM KpPaHOM, IUIamsi MOTAIEHO M BCS yCTaHOBKa
OTCOEAMHEHA OT BaKyyMa, CBUHEIl MOKET XPAaHUTHCS HEACISIMH, AaXKe MECSIIaMH, €CIIH TOJIBKO MPOOUpKa 3aKphITa
JOCTAaTOYHO IIOTHO. OJHAKO B TOT MOMEHT, KOT/Ia NMPOOMpPKa OTKPOETCS M CBHMHEIl BCTYNHT B KOHTaKT C
BO3yXOM, IIPOU30MJIET €r0 CAMOBO3TOpPaHHE.

XuMHsS CBHMHIA, KaK M XUMHs OJI0OBa, HCKIIOUUTENBHO MpOocTa W He HMeeT ocoOeHHocTedl. Ero
HEJOCTaTOYHAasA CBA3b C AKTHBHBIMHM XMMHUYECKUMH CWJIAMH B BOJE HCNACT €r0 B 9TOM OTHOIICHWHM HHEPTHBIM.
[MockosbKy cBHHEI MaJIO YSI3BUM, €r0 4YacTO MPUMEHSIIH IJIsl TPYOOIPOBOIOB.

B xauectBe n006aBKM K OpOH30BOMY JIMTBIO OH COOOLIAeT 3BYKY KOJOKOJa IMyOMHY W Termiory. CBuHeL
o0yiagaeT OXHUM OCOOEHHO XapakTEpPHBIM CBOWCTBOM: 3TO HENPOHHUIAEMOCTb JUI PEHTTCHOBCKOTO H
paaroakTUBHOTO M3My4YeHus. [103ToMy CBHHEN MCTIOIB3yeTCs IS 3aIlUThI OT 3TOTO Pa3pyIIAIONIETO U3ITyUYEHUSI.

JIBoiiHas mpupoaa CBUHIIA, - MEPTBasA TSHKECTh, C OJHON CTOPOHBI, U CKPBITHIN OTOHB, C IPYTOH, - a TaKkxKe
YIOMSIHYTasl 3KpaHUPYIOLIas CIIOCOOHOCTh 3allUINAaTh OT M3YUYCHHUS CTaHYT MOHATHBI MPH B3IJISAEC HA POIUHY
CBHHILIOBOI'O Iporiecca, Ha CatypH.

Ota miaHeTa B TENECKON Ha MEpBBIM B3MMIsA OOHApy>KMBaeT ABa DJIEMEHTAa: TEMHOE SIpO M CBETIOE,
Bpalaomnieecs BOKpYT aapa Konaso. CBoel opOUTON OH 3aMbIKaeT BAATH OT 3eMIIM BCIO IUIAHETHYIO CHCTEMY, OH
CITY)KHUT 3aIIATON BCEH IUIAHETHOW CHCTEMBI OT KOCMHYECKHUX M3IydeHU BceleHHoH, yKphIBas ee cBoei cdepoii.
Yacto 3a0bIBalOT, YTO BCE HAlllEe 3€MHOE OBITHE CO BCEMH CBOMMH YMEPEHHBIMH (eHOMEHaMH H CHJIaMu
COXpaHSIETCs TOJILKO MOTOMY, 4TO 3eMJIsl HIMEET HECKOJIBKO 000I04YeK: BOJHYIO 000J0UKY, BO3AYLIHYIO 000JI0OUKY,
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TEIUIOBYI0 OOOJIOUKY M IOCIEAyolIre OOOJOYKM B BHJE BIIOXKEHHBIX Jpyr B JIpyra IJIaHETapHbIX cdep.
[ocnennsist permatommas 0060JI0uKa, KOTOpasi 3aBepIIaeT BCIO CUCTEMY M, TaK CKa3aTbh, BBUTYLIMBAET €€ M3 BCETO
Kocmoca, 3to obonouka CaTtypHa, cBUHLIOBBIN nporecc. Eciu B 3eMHOH cepe MOSBIAIOTCS CUIIbl HamopoOue
paaus WIH PEHTTEHOBCKOTO M3JIy4EHUs, TO OISTh K€ CBHHEIL SIBIETCSA TEM BEHIECTBOM, KOTOPOE 3alIUINAECT HAC
OT pa3pyIIeHUs 3TUMHU BPaKACOHBIMHU )KU3HH SHEPTHSIMH U 00ECTIEUNBAET CAaMOCTOSATEIbHOCTD HAIIETO OBITHS.

g 3amumTHOro JeHCTBHMSI CBHHLIA €CTh IIPEKpacHBId MpUMEp — 3TO pacIulaBlIEHHE €ro py.sbl,
MECTOPOKACHHUSI KOTOPBIX BCErAa BCTPEUAIOTCS BMecTe ¢ cepebpoM. B xonme mepepa®otku pynsl, Ipu
3elirepoBaHNM, TONy4YaeTcs OCaJoK ¢ OONBIIMM coJepkaHHueM cepebpa. DTO cMech CBHHIA H cepebpa
HarpeBaeTcsl, pu4eM OoJiee JIETyYnid CBUHEL BBIACIISETCS U MOBBIIIAETCSA COJIEpKaHue cepedpa B 0caiKe, MOoKa He
OCTaHETCs KHUIKOE cepeOpsiHOe SAPO, OKPYKEHHOE CBUHIIOBOH 0007104K0oi. Kak 3alIMTHBIA CIIOH, JIE)KUT CBUHEL
MEXIy cepeOpoM M BO3AYXOM M IPEISITCTBYET ero «pa3OpeiruBaHuio». Korzma cBuHIOBas 000704Ka, KOTOpast
CTaHOBHTCSl BCE TOHBINIE, Pa3phIBacTCA, - KaK TOBOPAT TOPHSKH, cepeOpo «IpOrisabIBaeT», - CBUHEIN YXKe
BBITIOJTHMII CBOIO 33J1a4y U ITOJIHOCTBIO HCIIApUIICS.

Ecnu Mb1 oOpaTuMcst K paccMOTpeHuto nponecca CaTypHa-CBUHIA B YEIOBEUYECKOM MHKPOKOCMOCE, TO U
3lech HaWgeM Te Jke IIMpOoKo3axBaTHble BIUsAHHUA. OH JeicTByeT TaM, TIIe MPOUCXOAUT YMHpAIOIlee B
MUHEpalu3alud KOCTHOe oOpa3oBaHUe. YTJIOTHEHHE MOCPEICTBOM OJIOBSHHOTO IpoIecca IOXOOUT TOJNBKO M0
00pa3oBaHMsl TUIACTUYHBIX XpAuied. TonbKO CBHUHLIOBBIA IpoliecC NPUBOJUT K IOJTHOM MHUHEpajlu3allu, B
HEKOTOPOM CMEbICiIe K cMepTH. Tonbpko Onmarogapss 3TOMY YENIOBEK BWIEHEH B CHIIY TSXKECTH, HO HMMEHHO
BCJIEICTBUE 3TOTO MOXKET Ha/l HUMH BO3BBICUTHCS.

KoctHoe oOpa3oBaHne — 3TO KOHEI CBMHIIOBOrO Ipolecca B yenoBeke. llocpeacTBOM OKOCTEHEHHS OH
BCTpauBaeT B ce0s cMepTh. Ho B cepenHe 3TOro MUHEpaNIbHOTO OCTaTKa Hallero (Gpu3HMYecKoro Teia, Tak cKas3ars,
B LIEHTPE CMEPTH, MBI HAXOJUM HCTOYHHUK KM3HH;, MO0 B KPACHOM KOCTHOM MO3T€ pOKIaeTcs IoHas KpoBb. 37ecCh
CO3/1al0TCS KPaCHBIE KPOBSHBIE TENBLA.

Tak CBUHITOBBIN MPOIECC CBSI3aH CO CMEPTHIO M BOCKperneHneM. C OJHOW CTOPOHBI, OH NEHCTBYET TaMm, T
MUHEPAJIU3yIOIMe CHJIBl B HAIlleM OpraHu3Me paboTaroT Haja (OPMUPOBAHMEM HAIETO CKelleTa, C Ipyroi
CTOPOHBI, TIOBCIOAY TaM, I'leé Mbl CTAHOBHMCSl CAMOCTOSATENLHBIMH B HallleM CO3HaHUH, Ojaromapsi coOMpaHUIo
HAIIUX BOCTIPUATHIL B HaIll COOCTBEHHBINH MHp C «S» B meHTpe. B 3Tol AeATEIFHOCTH OpraHOB YyBCTB CBUHLIOBBII
IIpoliecc poACTBEHEH KpeMHueBoMy. OHAKO ee ciiefyeT NPEeACTaBIATh JIMIIb HA OCHOBE IIOCTOSHHOIO Ipolecca
ymupanus. Kaxnoe MrHoBeHue B HallleM OpraHu3Me M, MpeXJe BCEro, B HEPBHOI cucTeMe HAET Mpolecc
paspymenua. Ho kak pa3 NMOCKOIBKY MBI IOCTOSIHHO IIEPEKMUBAEM 3TOT YAaCTUYHBIM IPOIECC YMHPAHHS, MBI
CTAaHOBUMCSI CO3HATEIbHBIMU CYyIECTBAMH. B MOMEHT TOTanbHOW CMEPTH, NPH 3aBEPIICHUM HAIIETO 3EMHOTO
MyTH, HACTYTAaeT BHE3AIHBII BCIUIECK CO3HAHMS, IOCKOIBKY (POPMHUPYIOIINE CHIIBI BHE3AITHO OCBOOOXKIAIOTCS OT
cBOUX cyOcTaHIMalbHBIX 3a7a4. OO 3TOM MOKHO YCJBILATh OT JIIOJCH, KOTOphle MOYTH MepelarHyid Mopor
CMEPTH U CHOBA BEPHYJIUCH K XU3HU. OHU TOBOPAT O TAKOM BEJIMYECTBEHHOM CO3CpPLAHUU KapTUHBI BCEHl )KU3HH,
KaKkoe B HOPMaJIbHOM KU3HU HEMBICIHMO.

Wrak, CBUHIIOBBIH IpoIiecc CBsI3aH HE TOJIBKO C CaMOi MaTepHalbHON YacThlO HAILIETO CYIECTBA, HO TaKXke
C CaMbIM IyXOBHBIM B HAC, C TE€M 3DPEJbIM CO3HAHHWEM, KOTOpPOE HEceT B cebe 0OOHMMAIOIIYI0 BEChb MUP TEIUIOTY
YeJI0BeYeCKOro mnoHuMaHus. Korzma CBUHIOBBIM TNpoLecC HAapyIIeH, TO MBI TepsSeM HANEKHYK MOYBY I
TPYNITUPYIOLIEHCs BOKPYT «S» MTyIMIEBHOH KU3HU, KaK B MBICIUTEIBHOM C1a00CTH CKIEPOTHKOB, TaK U (PU3UUECKU
B JIOMKOCTH KOCTE€H M CKJIEpO3€ OpPraHOB YyBCTB, KOTOPBI K CTapOCTH MOCTENEHHO JHIIAET HAC MOJHOTEHI
YYBCTBHTEIBHOCTH.

Taxoif 60MBIIION MUama3oH CBOMCTB JeNaeT CBUHEI! IIEHHBIM JIEKAPCTBEHHBIM CPEJICTBOM MPOTHB BCEX TeX
COCTOSIHMH, TP KOTOPBIX, C OJHOM CTOPOHBI, HAPYIIEHBI MPOLIECCHl OTBEPAEBAHUS, C IPYTOW CTOPOHBI, IPOLIECCHI
co3HaHus. Tak, CBHHEL B OY€Hb MAJbIX KOHLEHTPALUSIX C OOJBLIMM yCIIEXOM HMPUMEHSETCS BO BCEX CIIydasx
CKJIepo3a U MOJ0OHOT0 poJia U3MEHEHHAX CO BCEMH UX MOCIEACTBUIMHU.

Orta cymHocTs ferictBus CaTypHa Oblla M3BECTHA ele B ApeBHOCTU. CaTypH Bceraa ObUT MpEeACTaBUTENEM
CMEPTH, CHJI CTapOCTH, TEM CaMbIM U IiIyOouaiimeil myapoctu. Y rpekoB XpoHoc-CaTypHyC ObUI OZHOBPEMEHHO
TBOPLIOM BpeMeHH. Ho OHO B CBOEM JIOHE HECET HE TOJBKO 3aBEpUICHHE, HO TaK)Ke HA4aJo HOBOro. Bpems - ato
BCEIr/A U BEJIMKUH LIETUTENb, KOTOPBIA B KaXA0H CMEPTH XPaHUT 3€PHO BOCKPEILLICHHUS.

To, yto CarypH BBI3BIBAaET CTpax, BIOJHE MOHATHO. OH KaK MOTPaHUYHBIA CTpa)K OOXOAUT BOKPYT HaIlei
IUTAHETHOM CUCTEMBI, OXpaHss 3HAaHHs, KOTOPbIe MOTYT OBbITh AOCTUTHYTHI TOJIBKO ITOCPEICTBOM BBICOYAMIIHNX
XKepTB. boib M OAMHOYECTBO CYyTh CHIIBI, MPOOY KIAIOIINE TIO3HAHUE.

CBuHeL - 3TO AeMCTBUTENBHO 36MHOM KOHEIl MOILITHOI'O MHPOBOTO IIpolecca.

ScHO, yTO TakoH 00pa3 PacCMOTPEHHs NODKEH HENOCPEICTBEHHO NPUBECTH K TOMY, YTOOBI chenaTh
BO3MOXHBIM [UI 4eJOBEKa HOBBIC, COOTBETCTBYIOLIME €r0 JyXy OTHOLICHMS K 3€MHBIM CyOCTaHLMSIM. 3ajgada
COCTOUT HE B TOM, YTOOBI KOHCTaTHPOBATh CHOBA YHACJICAOBAaHHBIM MOPSOOK, HO YTOOBI MOCTPOUTH MOCT JUISA
MMOHMMaHUs CYIIHOCTH BemlecTB. Hy)KHO IUIIb NPUHATH Kak COBEPIIEHHYIO PealbHOCTH 3penble cioBa ['ere: «Bcee
IIPOIILIOE - 3TO TOJBKO IOA00uEY.

Taxxe u BuanMas rianera CaTypH, 3TO SApPO C IMUPKYJIHPYIOIIUM KOJIBLIOM, BCETO JIMIIb aJUIETOPHS A
npornecca CaTypHa-CBUHIIA, KOTOPHIA JEHCTBYET ABOSIKO HA BCEX CTYMNEHSAX OBITHs, a UMEHHO, CO3JaBas SIpo U
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OKpYy’keHHE. B nyXOBHO-IyIIEBHOM, TaK )K€ KaK B (DM3MYECKH-TEIIECHOM, OH CO3/aeT OCHOBY I «SI» u ero
3aMKHYTBIA MUP.

B oOpa3zoBanuu KocTeil Mbl HATaJIKUBaeMCsl HA MUHEPaJIbHBII MUP BHYTPH HAac, B 4YyBCTBEHHOM BOCHPHUSTHU
— Ha MaTEpHUIO BHEIIHETO MUPA.

WU TOT, M npyro#t cyTh MorpaHW4HbBIE MpoLecchl, oxpaHsemble CatypHoM. Taxke 37ech MPOSABISIET OH CBOU
3alUTHBIN XapakTep. 3arisHyTh 3a Mpelesbl MaTepud COBPEMEHHOMY CO3HAHHMIO CHauyala OTKa3aHo. MBI
HaTaJIKUBaeMcCs Ha Hee.

Taxke ¥ B 00JaCTH IyIMIEBHOTO HAIK BOCHPHSTHS JIS)KAT 3AIUTHBIM TOKPOBOM Hal Ooiiee TiTyOOKHMH
OYLIEBHBIMH CJIOSIMHU, TIEPEKUBAHHE KOTOPBIX MBI HE MOTJIM OBl BBIHECTH, KaK U Y9HEPTUI0, OCBOOOKIAIOIIYIOCS H3
pacnajaronieiics MaTepuu.

B 37001 cBsI3U N3BECTEH BIEUATIIAIOINN (EHOMEH, YTO IIPU PaJlOaKTUBHOM paclajie B KOHIIE KOHIIOB OISTh
e OCTaeTcsl Hen3MeHseMasi CyOCTaHIIUS - CBUHEL, TO €CTh camasi IUNIOTHAs! MOCTOSIHHAS CyOCTaHIIHsL.

XXIX. XKEJIE30

Panee ObuTO cKa3aHO, YTO METAJUIBI MPAKTUYECKH HE MIPalOT HUKAKOM POJM B KayeCTBE CTPOUTEIHHOTO
MaTepuajga 3eMid, MOCKOJBKY OHM NPOHHU3BIBAIOT 3eMJII0 HamoioOue aprepuid, Kak Obl OXHUBISAA ee. JTO
CIpaBe/UIMBO TaKXKe IS JKee3a, XOTS Mbl HaXOJUM €ro 3ajie)kd Kak B OONBIINX KOMITAKTHBIX MaccaX, Kak,
Harpumep, Opubepr B llltupuum, rae memyro Topy MOXHO pa3padaThiBaTh OTKPBITEIM CIOCOOOM, Tak U B
MHUHHUMAJIBHBIX KOJMYecTBaX Mo Bcei 3emie. Ecmu, Hanmpumep, H3BECTh, TPAaHUT WM TJIHMHO3EM HMEIOT
KOPHYHEBATHIN IBET, TO 3TO SBISETCS CIEACTBHEM TOTO, YTO K HUM NMPUMEIIUBAETCS B HEOOIBIINX KOJIMYECTBAX
xene30. [lodTm HET WCTOYHHWKOB, peK WIM 03€p, B KOTOPHIX HE HaxOIWIW OBl CIeAOB Jkeie3a. JTa
YHHBEPCAIBHOCTD jkeJie3a B 3eMJie HallOMUHAET MPHUCYTCTBHE jKeJie3a B KPOBM YeJIOBEKa. 37eCh Kelle30 ABIAETCS
€IMHCTBEHHBIM CYOCTaHIIMOHATHLHO MPUCYTCTBYIOIIMM METAIJIOM, KOTOPBIM — XOTS U HE B KAUYECTBE CTPOUTEILHOM
cyOCTaHIINY - HO, TEM HE MEHee, SBISeTCS OJHUM U3 BRXKHEHIIINX BEIIECTB B OpraHU3ME.

JKenesnsle pyabl COOTBETCTBEHHO YHHBEPCAJIBHOCTH JKeje3a BecbMa MHOroobpasHel. B ocobenHoctu
u3zydeHne ero Mop¢ojorud (OTBICKasCh OT OTACIBHBIX ()OPM KPHUCTAIJIOB) MPEICTABISECT 3aMedyaTelbHYIO
CTPYKTYpHYIO MU dEepeHINAINI0 B CBA3U C KPUCTAUIMIECKONH CTPYKTYPO.
3meck SABHO BBIpaKEHHI JBE THHAMHUYECKre TeHIeHIH. C OXHOM CTOPOHBI, B
CTPYKTYpe OTYETIMBO HAOMIOJAcTCSs paaualbHas CTPYKTypa, Kak,
Halpumep, y MapKas3uTa; ¢ Apyrod CTOPOHBI, TAHTCHIIMAIbHASI TEHACHIUS B
chepryeckoil  TOCIENOBAaTENPHOCTH, Kak, HalpuMep, B TeMaTuTe
(MeMmoHHTE), TUMOHUTE U T. A. YTO mpousoiiaer, ecinu obe AUHAMUYECKHE
cunbel OynyT B3amMoOneHcTBOBaTh B OnHOM oOpasue? PesympraTtom Oyzer
CIIUpaJIb.

Wrak, cpenu XKelme3HbIX pyd HYXHO HaWTH Takue, B KOTOPBIX
chepuyeckas ¥ pajuaibHas TSHACHIIUH MPUBOJIAT K CIIMPAIBHOMN CTPYKTYpE.
B camom nene, Takue pyasl ecth. Hampumep, B HEKOTOPBIX 00pa3lax CHIEPHUTA MBI BCTPEUaeM yAWBUTENHHOMN
dhopmer crimpanu. Takke Tak HaspIBaeMas skeiesHas po3a (Eisenrose) o0s3aHa cBoel crimpanbHONW HOPMON dTUM
CHJIaM.

WHorga BcTaeT BOMPOC, ABISETCS U pajnaibHas CTPYKTypa MapKa3WTa pe3ylbTaToOM IEHTPOOEKHBIX WITH
LEHTPOCTPEMUTENBHBIX CHII. Eciam MBI paccMOTpuM chepHyecKyr0 MOBEPXHOCTh MapKa3uTa W OJHOBPEMEHHO
3aMeTUM, YTO IIEHTP MapKa3uTHOTO 00paslia 4acTo SABJSETCA MOJBIM M 3all0JHEH APYToi MOpOoaoH, HallpuMep,
W3BECTHAKOM, TOTAA CTAHET SICHO, YTO OH MOT OBITH 00pa30BaH TOJBKO MOCPEICTBOM ACHCTBUS CHII OT nepudepun
K HeHTpy. Jlanee, ecinu Mbl MPUMEM BO BHUMAaHHUE, YTO METEOPUT - & MapKa3UTy Mbl JOJKHBI PUITUCATH TAKOE e
MIPOUCXOXK/IEHUE - JOJDKEH ObIT BOBHUKHYTH MTOCPEACTBOM aKKYMYJIATHBHOM KOHIIEHTPALUH, TO CTaHET SICHO, YTO
OH MOr' 00pa3oBaTbCi TOJBKO MOCPEACTBOM LEHTPOCTPEMHUTENEHON
muHamukn. W ecnmu  no0aBUTH CrOIa aHTUMOHUT, WMEIOIIUH Takke
pagualbHYI0 CTPYKTYpy, TO CTAaHET HaIJISIIHOM IPOTUBOIOJIOXHOCTh
MeXy HEHTPOOEKHON M LIEHTPOCTPEMUTENbHOW NUHAMHUKONW. M3mydenue
KpUCTaJUla AaHTUMOHHMTA OT LIEHTpa HENOCPEACTBEHHO YKa3blBaeT Ha
IIEHTPOOEKHBIC CHJIBL. Mapseas Pesamr

CroupanpHasi TEHACHIWS MOSIBJISICTCS BCEr/a, KOrjga BPEMEHHOE B o ‘.?i.,....‘-\\-.pu.«.,-.-.ﬁ-x.‘.u..c-...-_;\-..\.......‘-n-u,m.u,..-.<p.._.~%.Nm.“.;, -
MIPOCTPAHCTBE PAa3BUBAETCS B HAIIpaBJIEHWH LieHTpa. To, uTo y XKemne3a 3Ta
TUHAMHKA TaK OTYETIMBO HAOJIOMAaeTCs B €ro pynaxX, yKa3blBaeT Ha OCHOBOIIOJIATAMOIEe 3HAYCHHE Ipoliecca
JKeye3a, KOTOPhIM cepudecKkue CHIbl, BHadalle He MMEIOIINe HUYero oOIIero ¢ 3eMHBIMH 3aKOHOMEPHOCTSIMH,
npeoOpa3yeT B paAuanbHBIC CHJIBI, CTpeMsluecs K LeHTpy. VHaue BbIpakasich: ele3HbIH IMpolecc crnocobeH
KOCMHUYECKOE, HEBECOMOE BBOJOUTH B TSKECTb. OJTO OISITh-TAKU XapaKTep, KOTOPBIA MPOSBISETCS Ha BCEX
YPOBHSIX.

Ecn paccMOTpeTh €IMHCTBEHHBI B CBOEM poje ()EHOMEH 0oOpa3oBaHUs METEOPOB W HMX MaJCHUS Ha
3emMiIr0, TO JUHAMHUKA 3TOTO Ipoliecca Ta ke camas. KocMuueckuil skenesHslii mpornecc chepsl Mapca Joxoaut
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3meck 10 MaHubectammu B (¢u3ndeckoM BemiecTBe. JKene3o — 3TO eAMHCTBEHHas CyOCTaHIHWsA, KOTOpas
MPEJICTABIISIET 3PUMO KOJIOCCATbHBIN MpaoOpa3 CUpaibHOW OpOUTHI CHIIBI MHKAapHANUU. Tak:ke opOouTa MeTeopuTa
- 3TO pe3ynpTUpytomas chepruuecKko W paauaibHONH CHJI, a WMEHHO,
CIIUpaJIb.

Crnenyromiye sBI€HHS MTO3BOJIAIOT Jaliee XapaKTepHU30BaTh KeJle30 Kak
HOCHUTENS CHUJIbl WHKapHauuu. JKenae3o HMeeT MNpsAMoOe OTHOIIEHHE K
MarHeTusMmy. Ecii MBI pacmojio)KMM JKEJIE3HBIE ONMIIKM MEXAYy IBYyMS
MOJIIOCAMH ~ MarHuTa, OHH 00pa3yloT (QUTypbl, COOTBETCTBYIOIIHE
MarHUTHBIM CHJIOBBIM JUHUSAM. [Ipu 3TOM (eHOMEHE HaM BCIIOMHHAIOTCS
XJIAJJHUEBBl 3BYKOBBIE (UIyphl, O KOTOPBHIX MBI TOBOPWJIM B CBS3H C
OpraHu3yrolel cuiiond My3biki. HaM moyTH Ka)xeTcs, 4TO MOX0KHUE CUIIbl IEUCTBYIOT B TOM U APYIrOM WM Yepe3
TO | JIPyroe, My3bIKy ¥ MarHeTu3Mm. Ho MbI JOJKHBI IPUHATH BO BHUMAHHUE, YTO MAarHETU3M JICHCTBYET U3 TITyOuH
MTOJI3EMHBIX 00JacTel, M YTO TOJBKO JKeJIe30, U MAaKCUMYM ellle YIUTOTHSIONAs CHJIa JISKTPHUYECTBA PEarupyroT Ha
9TH TITyOWHHBIE CHITHL.

CrnenoBaTenbHO, JK€JIe30 BWIEHSETCS B HANpaBlICHUS IEHCTBHUS 3€MHOTO MarHetusMa. B Bume crpenku
KOMIIaca OHO IMO3BOJISET OPUEHTHPOBATHCSA B MpocTpaHcTBe. Ho M BHYTpU denoBeka HaM HYKHO BUJICHCHHE B
MIPOCTPAHCTBEHHBIE CUJIBI U OpUEHTUPOBKA. Hamuuue xene3a B KpOBU MO3BOJISIET HaM 3aKPENUTh HAllly JTUYHOCTh
B JKM3HEHHBIX Mpoleccax. bes jkenesza HeT «IpUCYTCTBUS Iyxa » B OyKBaJbHOM cMbicie. YemoBeueckoe 4 naeT
HaM OpHMEHTUPOBKY B JKM3HH;, JK€JI€30 B KpPOBH IIOCPEACTBYET YCTAHOBJIEHUIO OTHOWIEHWH <«SI» ¢
MPOCTPAHCTBEHHBIMU 3aKOHaMH 3€MJIM U JENaeT BO3MOXXHBIMU Hallly 3€MHYIO [JESATENbHOCTh M 3EMHOE
TBOpYECTBO. Pa3Be HEe TOBOPAT O LEIEYCTPEMIICHHOM YelIOBEKE: Y HETO B KPOBH CTaJIh?

Tak OXapakTepU30BaHHBIM JKEIE3HBIM MPOLECC HAXOAMT COOTBETCTBYIOIEE IPUMEHEHHE B Tepanuu. B
BBICOKUX TMOTEHUUSAX JKEJIe30 MNPHUMEHSETCS Kak JICKapCTBO B TeX CIy4asX, KOIJa 4YeloBedYecKas JUYHOCTh
WCIBITHIBACT 3aTPyIHEHUS TPHU OBJAIEHUH TeJNEeCHBIMH MpOIeCCaMH B OpPraHM3Me. JTO CIIyJaercs, Koraa
peobagaioT Takue MpOLECcChl, — IMPEKIe BCEro Ype3MepHble Cylb(ypHuyecKue Mmporeccsl 0OMeHa BEIecTB, —
KOTOpPbIE MOTYT HEKOTOPBIM 00pa3oM MOAaBUTH JIMYHOCTh. 3[ECh €Ile pa3 MOAYEPKHEM, YTO CO3HAHUE BO3ZHUKAET
TOJIBKO 32 CYET >KM3HHU, MOCPEICTBOM pPAa3pyLICHUs. 3aTEMHEHHE CO3HAHMSI, KOTOPOE BBI3BIBACTCS MPOLECCAMU
oOMeHa BemIeCTB C MX CYJIb(YpPHUIECKHM BOCCTAHOBHTEIHHBIM XapaKTepOM, MONACTCS JICUEHHIO TOCPEICTBOM
KEJIE3HOTO Mpolecca, KOTOPBIM MoJaBIseT CyIbQypHIECKUi mpoLecce.

B wMmHepambHOM 3TO MOXET OBITh TMPEACTABICHO CICAYIOIUM 00pa3oM: jKele30 CBs3bIBaeT ceds ¢
MIyOMHHBIMA CHJIAaMH 3€MJIM, a TakXe C TNyOWHHBIM OTHEM Cephl. biaromaps 3ToMy mOCTHTaeTcs TapMOHUS
BCECTOPOHHE OPTaHU30BAHHON KPUCTAJUIMIECKOH (POPMBI - IEHTArOHJ0IeKadIpa, MUPUTA.

Keneso - mnpakTHUeCKH €IUHCTBEHHBIM MeETaul, HMMEIOUIMM TECHYI0 CBA3b C 3E€MHBIM BEIIECTBOM
(yrmepogom). Benb yriepos CyTh 3eMHOE BEUIECTBO; OH HE TOJBKO JIE)KUT B OCHOBE BCEH OpraHNYECcKOil MPUpPOIEI,
HO y4YacTBYeT Takxe B 00pa30BaHMH MUHEPAIBHOU MPHUPOIBI -KaK, HAPUMeEp, U3BECTHAK (YTJIEKHUCIBIN KaJIbIIHii).
B 31011 cBA3M 3HAMEHATENBHO, YTO UMEHHO JKEJIE30 UMEET OTHOLIEHHE K 36MHOMY BELIECTBY, BCTYIIAET C HUM B
COCIMHEHHS, PACTBOPSET €To U peodpasyer.

Kaxnplil 3HaeT, 4To Halla COBpPEMEHHAas LUBUIIM3aLUs KaK «MAaIlMHHAS KyJbTypa » BO3MOXXHA TOJBKO
Onaronapsi OTHOLICHUIO eJie3a K yriiepony. Yncroe xene3o Mrko (KOBKO), HO COBEPIIEHHO HE MPUTOAHO JUIS
Jeraned MamuH. OJHAKO 3TO MSTKOE >KEJIE€30 B PACKATIEHHOM WM PACIUIaBICHHOM COCTOSSHUM U OXOTHO
MIpHHAMAET B cels yriiepoi. YTiIepol pacTBOpseTCS B PacIUIaBJICHHOM Jelle3e, Kak coyb B Boze. llomydenHoe
TaKUM 00pa3oM JKeJe30 MOCHe 3aCThIBaHUS yKe HEe MITKOE, HO TBEpAOE M XPYIKOE - 3TO 4yryH. Takum oOpaszom,
pacTBOPEHHOE 3eMHOE BEILIECTBO MIEPEHOCUT Ha KeJle30 CBOMCTBA TBEPAOCTH U COXpPaHEHHs (YOPMBI.

IIpomMexXyTOUHOH CTYNEHBIO MEXAY KOBKHM EJIE30M U UyTYHOM sIBisieTcsl ctaidb. OHa He Tak TBepAa U
XpyINKa Kak 4yryH, HO, TEM HE MEHee, KOTJa M3MEHSIOT ee (OopMy, CTPEMHUTCS BOCCTAHOBUTH MPEKHUH CBOU
00JINK, TO €CTh OHA yIIpyTa.

Ecmu yriepon pacTBopuTh B packajJeHHOM J00ena jkeje3e M pacTBOP BHE3AITHO OCTYAUTh, TO BCE JKEIE30
OK&)XETCS TPOHM3AHHBIM KpPOIICYHBIMH anMa3amu. [IpekpacHblii mpeaMeT [Uis pa3MBIIUIEHUS -(heHOMeH
npeBpaliCcHusA TEMHOT'O 3€MHOI'0 BCIICCTBAa B 3TU PEAKHUE CBCPKAIOIINEC 6J'IaI‘0p0)Z[HLIe KaMHU. BO3MO)KHO, qTo0
JMYHOCTh YeJIOBEKa Ha IYTH 4Yepe3 XKeJle30 OTHAKIBl OyAeT B COCTOSHUU 3€MHYIO MPHUPOIY (PU3MUYECKOTO Tena -
YEJIOBEYECKHUM YIIIEpOl - MPEBPATUTh B HEUTO, UCIIOJIHEHHOE CBETA.

IIponeccsl kene3a B KPOBH IPOTEKAKOT B PUTMax; >KM3Hb, TAK CKa3aTh, JIACTHYHA, Kak craib. Ho ecnn
CHJIBI BOIUIOIIEHUS NEHCTBYIOT CIMIIKOM CHJIBHO, U JKM3Hb, CBEPX CBOUX €CTECTBEHHBIX Pa3MEpOB, CTPEMHUTCS
3aKOHCEPBHPOBATHCA, TO KUIHEHHBIE MIPOIIECCHI MTOCTENEHHO MePeXousiT B MyMuduimpoBanue. [Ilpumepom sTomy
MOTYT CIY>XHUTh HEKOTOPbIE ()eHOMEHBI IPOMBITINIEHHOTO TIPUMEHEHHSI JKee3a:

Ms1 ucnonb3yem xene3o s nyoneHus koxku. Ho uto Takoe myOrieHas kKoxka, Kak He MyMU(QUITUPOBaHHAS
xKuBas Koxka? Panpiie nyOneHHe KOXH MPOXOAWIIO TMOYTH HCKIIOYUTEIHHO C MOMOIIBI0 TyO0oBOi KOphl. UTo
obmero mMmeer ayOoBas kopa ¢ jkenezoMm? M3 BHemrHero oOnmKa Iy0a MBI MOKEM 3aKIIOYNTh, YTO 37ECh
JIEUCTBYET >KENE3HBIM Mpouecc. Y3JI0BaToe, CBOEHPABHOE JEPEBO, C TBEPAOW APEBECMHOW M MOIIHOW KOpOWH,
KOTOpasi cama sBIIsieTcs oOpa3oM mpolecca MyMHUQHUKauud, 0e3 COMHEHHS, SBISIETCS BBIPRKCHHEM KeJe3HOH
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pupoabl. JlepeBbs TakkKe SIBIAIOTCS BBIPA3UTEISAME OONBIINX (yHIAMEHTAJIBHBIX MPOIECCOB, MPOHU3BIBAIOIINX
MIPUPO.TY, TTIOKA OHU HE MPHIILIH K COCTOSIHUIO MOKOS B BenlecTBe. CHOBA HYKHO MOTYEPKHYTh, YTO PEYb HJICT HE O
BOCHPHUATHH XKelle3a KaK CyOCTaHIIUU, HO O BOCIIPHSTHHA AWHAMUYECKHUX CBOMCTB Xele3a B KU3HEHHOM IPOIIECCce
3TOTO JepeBa.

Heckonbko necarwineTii TOMy Haszall MPUILTH K TOMY, YTOOBI KOpYy Iy0a YacTHYHO 3aMEHHThH COJSIMU
XpoMa - 0COOCHHO TIpH TyOJCHHH TTOBEPXHOCTHOTO CJIOS KOXKH - a MO3JHEe COJISIMH caMoro xenesa. Kakyro ponb
IIPH ATOM HTPAET XpPOM, 00 3TOM pedb OyJeT WATH TOo3Ke. XPOM - 3TO OIMH W3 OpaTheB Kelle3a, M €ro CBOHCTBa
OYECHb MOXOXKM Ha CBOMCTBA kene3a. Ho ecim Kele3Hbli Mpolliece 3aXOAUT CIMIIKOM JAJIEKO, OH MPUBOJUT K
MyMHU(pUKAIHH.

YHuBepCaIbHOCTH KeJie3a B OTHOIICHHH €r0 PaclpOCTPAaHEeHUs KaK BEIIeCTBa YK€ HAMU paccMOTpeHa. DTa
YHHUBEPCATBHOCTh MOKET OBITh TaKXKe IMOATBEPKIeHA C XUMUYIECKOW TOUKU 3PCHHUS.

[ToMuMO CBOWCTB ele3a, KOTOpbIe OBLIM YK€ HAMU OIMUCAHBI B CBSI3U C YUCTHIMU 3€MHBIMU CHIIAMU -
MarHeTH3MOM U OTHOIIEHHEM K YIJepoay — TpPH PACCMOTPEHHWH XHMHYECKOTO XapaKTepa MBI HaXOJIUM
TUHTUPOBaHWE XMMHH JKeJie3a TEMH CBOMCTBaMH, KOTOPBIE MBI YK€ pacCMAaTPUBAIIN MPHU 3HAKOMCTBE C MEIbIO,
OJIOBOM, CBHUHIIOM, HHBIMH CJIOBaMH, OTPAXKCHUE CHJT BOJIbI, BO3/{yXa, OTHS B 36MHOM XapaKTepe *kele3a.

B cBs3u ¢ Menpi0 MBI TOBOPHIM 00 OPraHU3YIONICH CHIIE, MOCPEACTBOM KOTOPOW BOJHBIA 3JIEMEHT
BeIpaxkaeT cebs B (opmMax W Kpackax, a Takke O TOH mpeoOpasyromield cuie, KOTopas NpOSBISIETCS B
OIIEIOMJISIFOIIIEM XUMHU3ME MEJIH.

Cynbdar xene3a - OOBIYHO HA3BIBAEMBIN JKEJE3HBIM KYMOPOCOM - CO CBOMMH KPAacCHBBIMHU 3€JICHBIMH,
BOJOCOJIEPKAIIMMH KPUCTAJUTAMHA BO MHOTHX OTHOIICHUSAX MOA00eH MemHoMmy Kymnopocy. [Ipm HarpeBanmu, a
TaK)KE B CYXOM BO3[yXe OH TepsET CBOIO KPHCTAIUIMYECKYIO BOAY M pacmaaaercs B Oemslii mopomok. Ecim cHoBa
MOSIBJISICTCS. BO3MOYKHOCTh a0COPOUPOBATh BOY, OH CHOBA IPUHUMAET CBOIO KPACHBYIO KPHCTAILTUYECKYIO (hOpMY.

Taxoke y ’kene3a Mbl HAXOJUM TEHJCHIIUIO 00Pa30BhIBATh KOMIUIEKCHBIE COJH. Peakius Mexmy *Kele3oM U
[IMAaHOM BelleT K OOpa30BaHUIO COCTWHEHHH, KOTOpPBIE W3BECTHHI KaK KpacHas W JKelTas KpPOBSHAs COJb, W B
IIaJ]LHeﬁHIeM MIPpUBOAUT K 06pa3OBaHI/IIO CHJIBHOT'O KpacCcuTejid, HU3BECTHOro I104 HUMCHEM prCCKOﬁ NI
OcpnuHCKON Jasypu. B 3THX COEAMHEHUSAX JKEIEe30 HEBO3MOXHO OOHApPYKUTh TOCPEICTBOM OOBIYHBIX
AHAIIMTUYECKUX PEaKIMii - MHBIMH CIIOBaMH, OHO JIEHCTBYeT aHOHMMHO. MHOTHE YYeHbIE IBITAINCH OOBICHUTH
CIIO)KHYIO M YIOUBUTEIBHYIO CTPYKTYPY 3THUX COSOMHEHWH W pasraiaTh WX mpupony. BepHep, HampuMep, IbITaNCs
OOBSICHUTB 3TO C MIOMOIIBIO MTOJIOBUHHBIX M YETBEPTHBIX BasieHTHOCTel. Ho octaercs (hakToMm, 4TO Kene30 B 3TOM
ciy4yae BeleT ce0ds Kak Medb, TO €CTh OCYIIECTBISIET TOpa3uTeNbHbIE M HEMpeICcKa3yeMble IMPEeBPaIlCHIs.
Bbrmaromapsi »ToMy ’keie30 CTAaHOBHTCS LEINEOHBIM CPEICTBOM B XO3AWCTBE MPHUPOIBI M YeIOBeKa, MO0 OHO,
COCIUHSIACH C SIOBHUTBIM I[MAHOM, TpEBpaliacTcs B OE3BpEAHYI0 OCpIMHCKYIO Jla3ypb. B mpoliecce Haiiero
MTUTaHMSI MBI OTPABIISUIUCH OBl KaXK10€ MTHOBEHUE, — IPH MUIIEBAPEHUH TOCTOSHHO 00pa3yl0TCs B HAC MOJA00HBIC
LMaHy S7bl, - €CIIM OBl HaXO/AIIeecs B Hallel KPOBH jKeJie30 He IeHCTBOBAJIO KaK MPOTHBOSANE.

LIepTBI 0JIOBA, MPUCYHIUE KCIIE3Y, MOXHO COCJaThb HArJIIHBIMU B CICAYIOIICM ABJICHUH, IIPU KOTOPOM
3HAYUTEIBHYI0 POJIb UTPAIOT CBETOBBIC M BO3AYIIHBIC MPOIECCHL. Tak ke KakK OJIOBO MPUBOJUT K MPOSBICHHUIO
CKPBITHIN B BEIIECTBE I[BET M TIOITOMY MOXET OBITh MCITOIF30BAHO ISl TPABJICHHUS MPH OKpPACKe IIeNKa U MIEPCTH,
TaKXKe IS TPABJIECHHUSI MOXKET OBITh MCIOJIB30BAHO JKEJIEe30, XOTS OHO M HE JIaeT TAaKWX CBETIBIX U SIPKUX KPACOK,
KaK OJIOBSHHOE TpamiicHue. JKelle3Hoe TpaBiicHHE aaeT OoJjiee TEHEBbIC, TEMHBIC U 3eMIISHBIC TOHA. [loaTomy B
KpPacWJIEHOM TIPOH3BOJICTBE OHO HCIIONB3YETCS MPEUMYIIIECTBEHHO JUIsl TMONYYEeHUS TaK HA3bIBAEMBIX «MOJIHBIX
Kpacok». Ho Bce ke 3TOT (akT MOXKET chenaTh HarisgHON CIIOCOOHOCTH XKelle3a MOA00HO OJIOBY CBET U TbMY
rapMOHHU3UPOBATH B I[BET.

MbI MOXEM clenarh €Ilie OJUH IIar U HM3Y4YUTh OTHOIICHHUE JKejie3a K CBETYy W BO3AYyXy Ha IpUMEpe
W3MEHEHUS] €r0 BAJICHTHOCTH: paHee ObLT0 OOBSICHEHO, KaK BaJCHTHOCTH SBIISIETCS BBIPAKEHHEM MY3BIKAIBHBIX
CBOWCTB BEIIECTBA, ITOCKOJBKY OHA BBIPAKAETCSA 3aKOHOM IMPOCTOW U CIOXKHOW mpomopuud. B cOOTBETCTBHHU C
STHUM MBI HIMEEM TPEXBAJICHTHOE M JBYXBAJICHTHOEC XKEJIC30, WIH, APYTUMU CIOBAMH, JKEJIe30 MOET B TEPIHUIO U B
ceKyHny. VICKITIOYNTENTbHO WHTEPECHBIM SBISIETCS (haKT, YTO 3TO IEHHWE 3aBHCHUT OT MHTEHCHBHOCTH cBeTa. [lpm
BO3JIEMICTBHH TIPSIMOTO COJTHEYHOTO CBETa TPEXBAJICHTHOE JKEJIe30 MEePEeXOAUT B JBYXBAJICHTHOE, MHAYE: JKENe30,
MOOIIIee B TEPIMIO, BHE3AIMHO HAYMHACT 3BYyYaTh B CEKYHIy. DTOT IMPOIECC UCIONb3yeTcs B ¢ororpaduu, B
O0COOCHHOCTU TIPH TPOSBICHUM HEraTHUBOB. JlJI 3TOH LENH MPHUTOTOBISIETCS CI0KHOE IHUAHUCTOE COSAMHEHUE,
KOTOpOE TaM, TJIe OHO TIOTaaeT Ha CBET, IEPEXOAUT B TIIyOOKW CHHUIH IIBET, HA3bIBAEMBIil TYpHOYJIHEBas CHHb.
B Ttexuuueckux 6IOpO HW3BECTHBIEC «CMHBKW» OCHOBAHBI Ha ’TOM CBOMCTBE.

[lepeMeHHass BaJIGHTHOCTh, KOTOpasi TPU OMPEICICHHBIX YCIOBUSAX COBEpIIAeT OOPATHBIA CKayoK,
XapakTepHa s jkernes3a. Jlpyrue BemecTBa TakyKe MPOSBISIOT 3TO CBOMCTBO, HO HE B TAKOH Mepe Kak JKenes3o, B
O0COOEHHOCTH B COCTMHEHUSAX C XKU3HCHHBIM BEIIECCTBOM (KHUCIOPOIOM). ITOT PakT UMEET OOJBITIOE 3HAUCHHE IS
XUMHYECKOTO aHanmu3a. Peakuus Mexay MapraHIIOBOKHCIBIM KajdueM H (eppo-CONSMH - TaK HA3bIBAIOT COJH
JIBYXBaJICHTHOTO JKeJe3a - MPOXOJUT TaK, YTO KeJIe30 OTHHUMAeT KHCIOPOJ Yy MapTaHI[OBOKHCIIOTO Kallusi U TEM
caMbIM BHE3aITHO BBI3BIBAET OOECIBEUMBAHHME TEMHO-(HOJIETOBOTO pacTBopa. Ecimm cocTaB pacTBOpa M3BECTEH,
MOJKHO YCTaHOBUThH KOJUUYECTBEHHOE COJICPIKAHKE Kelle3a.

Orta abcopOuusi XU3HEHHOTO BEIIECTBa (KUCIOpONa) NpPU OJAHOBPEMEHHOM OOCCIIBEUMBAHUHU PACTBOPA
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MapraHI[OBOKHCIIOTO KaJHs MpeACTaBIsAeT COOOH BIEUATISAIOMMNA (PEHOMEH, KOT/Ia OIBIT MPOXOIUT CIEAYIOIIUM
obpaszom: HambeM 10 % pacTBOP KEIE3HOTO KYIIOpOca B OOJBIION CTEKISTHHBIN CTaKaH, TaK YTOOBI OBLIO 3aKPBITO
mHO. MemieHHo OyneM 100aBisITh TeMHO-(HONETOBBIM 1% pacTBOp MapraHIOBOKHCIOrO Kaiws. TeMHO-
(bmoNeTOBBI IBET MCUYe3aeT HEMOCPEICTBEHHO INPH CONPHUKOCHOBEHHWH C PAacTBOPOM JKele3a, W moTpedyercs
OTPOMHOE KOJIMYECTBO MAPTaHI[OBOKUCIIOTO KaJiks, YTOOBI YTOIHTH XKaXKIy jKelleza B kuciopoze. Ho mocie toro
KaK JKeJIe30 HACHITUJIOCH, MPHU ONPEACICHHBIX YCIOBHSIX OHO CHOBa OTAA€T KUCJIOPOA. BBITOXHYTHIA KHCIOPOJ
MOJKET CHOBa BCTYNUTh B COEAMHEHHS, KaK, HAapHUMep, ¢ HOJOBOIOPONOM, MPHUYEM CHOBA MOSBIAETCS IBET,
Oyraroapsi BOCCTAaHOBIICHHOMY HOY.

10FeSO, + 2 KMnO, + 8 H,80, =5 Fe, (SO,), + K, 50, + 2 MnS0Q,
teppo- Mapramueso-cepHas deppu- cyandat cyardar
cyapdaT  KMCABIR KMCAOTa  Cyapdar KaAud Mapratia
KaAHi (Tepun)
+8H,0
FAYGOKHH (IOALTOBMH ————— >BecyBeTHBIN )

Fe (8O,),+2H] = 2Fe S0, +],+ HSO,
deppu- Hoao- deppo- HOA  CepHad
cyapdat BOAGPOA cyasdar KHCAOTA
(repyms) {cekyHaa)
GecupeTHH ————————— > KPacHsii (C KPaxMaroM CHHMH)

OTOT OMBIT JaeT HATIISTHOE MPEJICTABICHHE O CIIOCOOHOCTH JKele3a JaBaTh JIBUKEHHE BO3IyXy. MBI 3HaeM,
YTO HAIlle ThIXaHWE OCHOBAHO HA 3TOH CIOCOOHOCTH JKejie3a B HaIled KpoBW. B kpacHO# apTepuanbHONW KPOBH,
HACBHIILIEHHOM BO3yXOM, *eJie30 HoeT B popMe Tepuuu, B CHHEH (BEHO3HOI) KPOBH, KOTOpast ABHIKETCS 0OpaTHO K
CEepAIly M OTIAaeT >KU3HEHHOE BEIECTBO (KHCIOpPOI), )Kele30 MOeT B CEeKYHIY, YTOOBI B JIETKUX, TJ€ OHO CHOBA
MIPHHAMAET B ce0s1 BO3/AYX, OIATH 3a3By4arh B TEPIHIO.

Korna mb1 HabmI01aeM JBIXATEIBHYIO ASSTENbHOCTD JIETKUX, HAC HE OCTaBJISeT BIIEYaTICHHE, YTO JABIKEHHUE
Mapca B CBOEM pHUTME YIAICHUS OT 3eMIM W MNPHONIKEHHUS SBISCTCS KOCMHYECKUM 00pa3oM 3TOro
IBIXaTeIHHOTO TpoIiecca.

Cdepa BnusHUA TUTAHETHI Ha 3EMITIO OMpEJC/iCHa JABUKEHHEM TUIAHEThI B MPOCTPAHCTBE; 0OIACTh, W3
KOTOPOI OHa M3Iy4aeT, 3a1aeTcsl ee pacroyiokeHueM. [Inanera - 3To kKak OBl AP0 KIETKU, KOTOPOE TOCTIOACTBYET
B MPOCTPAHCTBE BHYTPHU KIETKH. Takum ke 00pazomM Mapc rocioJCTByeT B MPOCTPAHCTBE BHYTPH CBOCH OPOUTHI.
Cdepa ero BIUSHUA TO PACHIUPSIETCS, TO CYXKaeTcs MOMOOHO 3JIACTUIHOW MeMOpaHe KIeTKH. To ke camoe
JICHCTBHE TPOU3BOMAT JIETKUE MPH BIBIXaHWHA W BBIABIXaHWUH, MIPUUYEM OJIHOBPEMECHHO BO3HHUKAET BO3MOXKHOCTH
peun. MOXHO TIOKa3aTh, YTO caMasl CYIECTBeHHas AESITEIbHOCTh JKele3a, COOTBETCTBEHHO JKEJIE3HOTO MpoIiecca
WJIH, IPYTHMH CIOBaMU, cepbl Mapca, COCTOMT BO BHEPEHUHU B 3eMHBIE CHIIBL. Tor/1a MOXKHO OyAeT MOHSTh, KaK
9Ta CHJIa JKeJe3a HU3BOIUT My3bIKallbHOCTh KocMoca, Ha3zBanHyto [1naToHOM rapmonueii cdep, B o6actb 3emMin
1 B YEJOBEUECKUH OpPraHu3M. 37€Ch OHA JOCTMIaeT CBOETO BBICIIETO M CaMOTO BO3BBHIIIEHHOTO BBIPAKEHUS B
YeIIOBEYeCKON pedr. DTO CTAHOBHUTCS BO3MOXKHBIM JIMIIEL OJIarogaps TOMY, YTO TOJHOCTHIO MHKapHHUPOBaHHAs
JIUIHOCTH CyBEPEHHO OBJIAJIEBACT CHIIOHN 3BYyKa. 0= 152. 03

Hakonen, Ha Bompoc, re Mbl HaXOJWM THHTHPOBAHHE KeJe3a
KauecTBaMH CBHUHIIA, MOXXHO OTBETHUTBH: XapaKTep HaANpaBICHHBIX K
3emite TIpOIIecCOB OKOCTEHEHHS, C OJJHOW CTOPOHBI, U HAIPaBICHHBIE K
JIYXOBHBIM MHpPaM TIOTOKH OTHEHHOW CHJIBI, C JPYrod, MbI TaKxe
HaxoJWM B JKeJe3e, IOCKOJIbKY KpOME CBHUHIIA 3TO IPAKTHYECKU
€IMHCTBEHHBI MeTaljI, KOTOPBIH CaMOBOCIUIaMEHSeTCs, Oyaydd B
TOHKOW MOPOIIKOOOPa3HON, MOYTH MOJEKYJSIpHOM ¢opme. MHorum
W3BECTHBI  CBoWcTBa mmpodopHOro kemeza. OHO  monyvaercs
IOCPEACTBOM BOCCTAaHOBIICHHUS TIBUICBHIIHOTO THAPOOKHCH IKele3a
BogopoaoM. llomydenHoe xene30, Kak W CBHHEI, MOKHO UTHTEIHHOE
BpeMs COXpaHATb B arMmocdepe, JHUIIEHHOH KUCIOPOJA, HO,  pu g
COTIpHKacasiCh C BO3IyXOM, OHO Bo3ropaercs. He sTo nm TteminoBoe Pacunipenie 1 caaue cepns Mapea
CBOWMCTBO keJie3a, KOT/Ia OHO aKTHBU3HUPYETCS B HAIIEH KPOBH, SBIISETCS
TEM OTHEM, KOTOPBI BCIBIXMBAET B JIMYHOCTSX, HCIIOJIHEHHBIX
3HTy3Ha3ma?

[Ipu B3rmsize Ha UCTOPUIO MBI MOKEM YCTAHOBHTB, KaKyl0 BaXXHYIO POJIb MTPAET Kelle30 B YEJIOBEUECKOM
pasBuTHU. B pUMCKyI0 310Xy, Ha3bIBaeMyl0 OOBIYHO JKEJIE3HBIM BEKOM, «SI» Hayallo MOJHOCTHIO BXKHUBATHCS B
3eMHBIC CHJIBL. B My3esx MbI MOXXKEM CIeliaTh MHTEPECHBIC HAONIOJCHUS HAJ CKYJIbNTYpPaMHU, MPUHAICKAIUMU
pa3IMYHBIM dSMoxaM. Eciay MBI CpaBHHM JIMIIO PUMCKOTO HMIIepaTopa C IUIOM Tpedeckoro ¢uimocoda wuimu
ETUIIETCKOTO BJIACTUTEIS, TO MPOU3BOAUT CHIIHHOE BIIEYATIICHHWE, YTO CHJIIBI COOCTBEHHOW JIMYHOCTH BBIPAKEHBI
JIMIIIb B JIMIC PUMIISHUHA U TIOYTH WM COBCEM OTCYTCTBYIOT B O0OMX IPYTrHX JHMIaX. TOT, KTO BOCIPHUUMYHB K
TaKAM BeIllaM, MOJyYUT HEMOCPEICTBEHHOE BIICUATIIEHUE, YTO B3TJISA APEBHUX CTATyH yCTpemileH CKBO3b Hac Ha
HEYTO YPE3BHIYAfHO BO3BBIIIEHHOE. JIMIO erunrsHnHa CMOTPUT, KOHEYHO, B HAac, HO C TakKuM MJalieKuM,
OTCYTCTBYIOIIMM BBIPKEHHUEM, UTO MOXKHO OIIYTHThH TPETET Mepe]l BeYHOCThI0. ECTh 1Ito1u, KOTOphIE YyBCTBYIOT
ceOs HEYIOTHO TIpU BHUjE YIbIOKK (papaoHa. TOMBKO PUMCKHE I[€3apH BCTPEYAIOT HAC KaK YEJIOBEK YEIIOBEKA W

76

Gréuste Erdfernedes Mars
=, D= bored < Gosnde

aanenmne Mapea
npafaskenie Mapea =7

HAAMOHOBE KM



HECYT B CBOEM JIHIIE 3alleYaTICHHBII XapaKTep CBOEH INIHOCTH.

Cpenu rpedeckux (U3HMOTHOMUI MBI JOJDKHBI, BEPOSTHO, OTMETHTh OJHO Mckmodenue. I1o Cokpat. Ero
JUIIO BbIIaeT 00ph0y MpoOyKIAroIIecs TNIHOCTH, MTOYTH BIUIOTH A0 CTPAJAIbYeCKOT0 HCKaKEHUS 4epT Jnma. Y
Cokpara HeuTO MPOOMBACTCS K POXKIACHHUIO. Ero 00JIMK MEeHCTBUTEIHLHO OTAAICHHO HAIOMHUHAET dMOPHOHAIBHEIE
¢dopmbl. Kak morumath 310 uckmodyenne? [TonoOHO TOMy Kak B ApHcTOTeNe Mbl BUACIH MEPBOTO JIOTHYECKOTO
MeiciuTens, Tak B Cokpare MBI IOJDKHBI BHICTh AHAJIUTHYECKOTO CKENTHKA, OTPULABIIETO0 OO0KECTBEHHBIN
ABTOPHUTET, KOTOPBI UMeJ TEHICHIINIO K MPEBPAIEHUIO B TOIYIO Tpaaunnio. TeM caMbIM OH OBUT OJHUM U3 TEX,
KTO 3aJI0KUAJI OCHOBY IS TTo3/Hemero pa3sutus «5 ». Cokpat 6bU1 THOHEPOM JIMIHOCTH.

Pumckoe npaBo ObIIO TEPBBIM JOKYMEHTAJIBHBIM YTBEP)KICHUEM YEIOBEUECKON JIMYHOCTH U €€ OTHOLICHUS
K OKpY)KallleMy MHpy. BrepBrle B HCTOpHUH 3aKOHOAATENBHO PETyIHpyeTcs MpaBo coOcTBeHHOCTH. JImuHas
COOCTBEHHOCTh NMPHUOOpPETAET JIETHTUMHOCTh B TaKOW Mepe, YTO PUMCKHH TPaXIaHWH MOT 3aBeIaTh ee, KOMY
xoTen. BriepBrle B UCTOpUH MOSIBISICTCS 3aBEIaHKUe, U C HUM, COOCTBEHHO, PO’KAAETCSI MHAWBUAYaAIBLHOE TPaBo.

Tax, nmmynec Mapca B Pume ciienryer uckaTh He TOBKO B BOMHCTBEHHOW HATYPE PUMIISIH U B UX JKEJIE3HOM
OpY’KHWH, - OPYXKHE TPEKOB OBIJIO BEb €IIe U3 OPOH3HI, - HO TaKXKe BO BCEM XOJI€ Pa3BUTHS X CONUATHHOMN KU3HH
U KyJbTypbl. BeICOKO pa3BuTas Cuiia pedd, HalpUMEp, TAKXKE SIBISECTCS XapaKTEpHON 4depTod 3roro. Pumckuii
opartop He cchualicsl 6ouiblIe Ha 00KECTBEHHYIO HHCIIMPALIUIO, HO OH aleJUIMPOBall K YeJIOBEYECKOMY pacCyliKy H
HCTIONIB30BANI HACTPOCHHE My OJIMKH; YaCTO 3TO MIPOUCXOIUIIO C TAKOW CHIION M YMEHHEM, 9TO MOKHO OBLIO IMPOCTO
CMECTH PELICHHs CeHaTa.

B To BpeMsi kak IpeKH MPUCIYIIMBAIUCH K Opakyly W B €ro CJIOBaX BHHUMAaIHU Tojocy OOTOB, pHUMIISIHE
CIIyIIAJK CBOUX OPaTOpOB, KOTOPHIE BBIPAKAIH CBOWH COOCTBEHHBIN MHTEIUIEKT W CBOW YYBCTBA. DTH UMITYIIBCHI
JOCTUTTI CBOEH BBHICIIEH TOYKM HAa BEpIIMHE PUMCKOW KyNbTypbl. 3aTeM OHH MPHIUIA B YHOAAOK |
CIOCOOCTBOBANI TEMHOTE TEMHBIX BpeMeH. CpeJHEBEKOBOE BOOPY)KEHHE CTaHOBHJIOCH Bce Ooiee m Oolee
HEyNOOHBIM W CIOXKHBIM. [l TypHHpPOB TpeOoBajiach OCHOBaTeNbHAs IOJATOTOBKA, YTOOBI BCAIHUK MOT
TTOAHATHCS B CEIUI0, U €CIIA B X0/1¢ OOPHOBI OH OBIBa COPOITIEH ¢ KOHS, OH OSCITOMOIITHO JIeKall Ha mecke. Ty ke
0ecroOMOITHOCTh M JeKaJaHC MOYKHO HaOmonaTe M B peun. CpenHEeBEKOBBIM KaHUEISAPCKHUH CTHIIb MOPOINIT
YyJOBHUILHBIE CTUIMCTHYECKHE OOOPOTHI peUu.

N3o0peTeHre mopoxa MONOKIIO0 BHE3AMHBIH KOHEI[ 3TOMY pa3BUTHIO. Mapc Obun cBepruyT. Ho ummysbe
Mapca nepemecTriics B TEXHHUKY, 1 Mapc cTai JeMOHOM MAaIIMHHOTO BEKa.

MBI Buaenu, Kak AEHCTBYIOIIME Yepe3 XKele30 UMITYJIbChl Mapca ABISI0TCS HOCUTEISIMH CHUJIbl MHKapHAIUY.
Jlamee MBI CMOTJIHM TIOKa3aTh, KaK 3TH CHJIBI, CTAHOBSICH CIHIIKOM aKTHBHBIMH, TIOJABIISIOT KU3HEHHBIE MTPOIIECCHI,
YTO MPHUBOIHUT K HEKOTOPOTO poAa MyMHU(HUKAIIUH. DTOT MIPOIIECC MOXKET OCYIIECTBUTH caMa JIMYHOCTh, KOTJa OHa
MOCpeNCTBOM cuil Mapca CIMIIKOM TIyOOKO 3aroHsieTcs B TEJECHOCTh. B 3TOM cilyuae WHAMBUAYAILHOCTD
BBIPOKAAETCAd B HU3LIMKA 3roM3M. DTOT 3rou3M OECCOBECTHBIM 00pPa3OM HCIIOJIB3YEeT MAIIMHBI Ui KOPBICTHBIX
nened. SIBUTCA MM MAIIWHHBIA MUP [UIS YeIOBEYEeCTBa IMPOKISATHEM MM OJIarOCIOBEHHEM, 3aBHCHT OT CaMUX
monei. [Ipu rocnoncTee MaTepranu3Ma MallMHHBIA MUP CTAHOBUTCS pa3pylIMTENbHON cuinoi. Ho ecnu dennoBek
MIOJTHUMETCS K PU3HAHUIO CBOETO TYXOBHOTO MPOMCXOKIAEHUS, TOT CTAHET APYTrOM YEJIOBEKY B €0 COLUAIBHOM
TIOpsIIIKE.

XXX.PTYTH

PryTh, Metamn MepKkypusi, MHOTUMH CBOMMH CBOMCTBAMH HAallOMUHAET >KEJIE€30, HO IPYTUMHU €My IpPSIMO
MPOTHUBOIIOIOKEH.

B Buzme mertamimMueckoil KUAKOCTH, HAMOJHAIOUIEH HaIld TEPMOMETPHI, UCIOJIb3yEMbIE B MOBCEIHEBHOU
JKU3HU, OHA BCTPEUACTCS TaKKe B mpupoae. B Buje ManeHbKUX u OOJBIIMX NIAPUKOB OHA paccesiHa B
MaTepUHCKOM MMOpoJe — 4YacTo BMecTe C CyIb(UIOM PTYTH, M3BECTHBIM Kak KuHOBapbh. lllapukm umeroT
TEH/ICHIIMIO CIIMBAaThCS M 0Opa30BBIBATh OONBLION IIap; €CIM TaKoi OOJNBIION IIap MOABEPTHETCS TONYKY WU
yaapy, TO OH CHOBA PacCHINAETCS Ha MHOMXECTBO MEJKHUX IIApUKOB. Upe3BhIUYAHO BIIEYATIISAIONIC BBITJISIAUT 3Ta
MTOJIBIKHOCTh PTYTH W JIEHCTBUTENHHO OIPaBIaHO €ro MmpekHee HazBaHue Merkurius vivus. DTa TOJBHIKHOCTB
MIPOSIBIISIETCS TAK)KE BO MHOTHX APYTUX (PU3HUECKUX W XUMHYECKUX SBIICHHSIX.

DTOT XapakTep SICHO BHICH YK€ B MajiOM NMPOMEXYTKE MEXKIy TOUYKaAMHU 3aMep3aHus U KumeHws. PTyTs
JIETKO TIEPEXOJUT OT TBEPIOTrO B XKHIKOE W ra3oo0pazHoe cocrostHue. VIHTepBal TeMHepaTypsl Yy PTYTH MEXKITY
TOYKOW 3aMep3aHHs U TOUKOW KHUIIEHHS Bcero b 399° C, Toraa kak y 3oio0t1a, HanpuMep, 1537°C. ITockombky
PTYTh Tak OBICTPO MEHSET CBOM arperaTHbIC COCTOSHUSA, OHA MPUOIDKAETCS K BOJIE, BBI3BIBAIOIICH MHOXKECTBO
siByieHu# (0Opa3oBaHHMe mapa M O0JIAKOB, TyMaH, JIOXKIb, U3MOPO3b, CHEr M Jied). JlaTuHCKOe Ha3BaHUE PTYTH
«Hydrargyrum», oTkyna u Bo3HHK cuMBoJI Hg, yka3eiBaeT Ha 3TO POJCTBO.

Kunaxas, mogBMKHAS PTYTh IO CPABHEHHIO C IPYTUME METalIaMH elle «foHa». OHa eme coxpaHseT hopmy
MPEXKHET0, KUIKOT0 COCTOSIHUA 3€MJIM U HE y4acTBOBAJIa B MpoLieccax 3acThIBaHUS U cTapeHus 3emin. [loaTomy B
Py METaIOB OHa OpocaeTcs B TJla3a TeM, 9TO OOHAPYKUBaET aHOMAIBHO HU3KYIO IPOBOJAUMOCTh (CPaBHHTE TII.
XXV). OHa CBOIO BHEUTHIOK TIOJIBIKHOCTH €ITle He TTpeo0pa3oBaia BO BHYTPEHHIOK MTPOBOAUMOCTD. [Ipn HU3KHUX
TeMIiepaTypax (HHXE TOYKH 3aTBEpIEBaHMWsS) MPOBOAMMOCTH 3aMETHO Bo3pacTacT. TBepmasi pTyTh U B 3TOM
CMBICIIC 3aHUMAET CBOE MECTO, CBOMCTBEHHOE €€ MPUPO/IE, B ALy METAIIOB.
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OTHOIIEHHE K TEINIy Y PTYTH COBepieHHO ocoboe. OHA pacIHpseTcs W CKUMACTCS TPOMOPITHOHAIBHO
temneparype. [Ipu 3ToM oHa He SABIIAETCS HOCUTENIEM BHYTPEHHUX OTHEHHBIX MPOLIECCOB, KaK, HAIIPUMEpP, CBUHEL
WJIM JKeIle30, HO OHa OBICTPO U TOYHO pearupyer CBOeH MOJBMKHOCTHIO Ha N3MEHEHHS TeMITePaTypHhI.

BakaeHImmM CBOMCTBOM PTYTH SBJISETCS chila oOpa3oBaHus amanbrambl. OHA pacTBOPSET APYTHE METAILIBI
U 00pa3yeT ¢ HUMH CILIaBbl, Ha3bIBacMble aMajbramMamMH. EIWHCTBEHHBIH METalll, IPOTHBOCTOSIINN 3TOH CHJIC
aMaJIbraMHpOBaHUS, - W OTO BECbMa MPUMEYATENbHO, - Kene3o. llo 3Toll npuuMHE pPTYTh XpaHUTCA U
TPAHCIIOPTUPYETCS B KEIE3HBIX OyThUIKAax. IIOCKONBKY PTYTh HE ydacTBOBaja B TOCIEAHEH CTaAWM 3€MHOTO
YIJIOTHEHHUS U OCTaNach KUJIKUM METAJNIOM, HE yIMBUTEIBHO, YTO KEJIE€30 He noaaaercs aMmanbramanuu. Kak pas
JKEJIE30 SABJSICTCS TEM, UTO CITIOCOOCTBYET 00pa30BaHUI0 3eMIIH, MPeoOpasysi KOCMHUYECKOE B 3eMHOE, chepuieckoe
B paJiaJbHOE.

Ecmm MBI 3aXOTHM CpaBHUTH PTYTh C JKEJIE30M, 4YTOOBl OTJIMYUTH IOJOOHBIC CBOWCTBA OT
MIPOTUBOIIOJIOKHBIX, TO MIAPOBasi TCHCHIIVSI PTYTH MOTJIA OBl IaTh HaM yKa3aHUWE; B IICJIOM OHA MPOSIBIISETCS KaK
yaep)KaHHe KOCMHYECKMX (OpM, H Hapsay C OTUM KaK BBIPOKEHHE OIPENENICHHOW CKIOHHOCTH K
uHauBuayanu3anuu. Ho kak pa3 B 3TOM W MPOSIBISAETCS OJHOBPEMEHHO MPOTHUBONOJOKHOCTh HAIlpaBICHUM, B
KOTOpBIX HIYT PTYTh W Keje30. PacliensieHve IapukoB PTYTH Ha MHOXECTBO MAaJ€HbKUX IIApUKOB U €€
HeoObIYHAsT MOOHMIILHOCTh KaK Pa3 SIBISIOTCS MPOTUBOIOJIOKHOCTHIO TOMY, YTO MBI MO3HANH KaK (DUKCHPYIOIIYIO
KpemnocTh xene3a. JKene3o - 3T0 HOCUTENb CUII BOIUIOLIEHUS, KOTOPBIE, €CIIH 3aXOAST CIUIIKOM JajeKo, BEAYT K
MyMH(pHUKAIMH B 00JIACTH )HBOTO M K 3TOM3MY B O0JIACTH JIMYHOTO. PTYyTh, C IPyroii CTOPOHBI, MPEACTABIIACT Ty
CWIIy, KOTOpasi HAalpaBlseT OOBCIUHCHHE MAJbIX CIUHUI] B 0OJee KPYNMHYIO — MaJIeHbKUX [IAPUKOB B OJMH
00JIBIION TIap. DTO JIEKUT TAKXKE B OCHOBE CHIJIBI aMaJIbTaMUPOBaHUs, KOTOpas, Mepepa3BUBIINCh, OKAHIHBACTCS
pacTBOpPEHUEM.

XuMUsL PTYTH TMOKa3biBaeT ()EHOMEHBI, KOTOPBIC ICJAIOT HAIIAIHBIM CYIIECTBO MeEpKypHaibHOTro. Tak,
XJIOpUJ] PTYTH pearupyer ¢ HOAUCTHIM KaJlueM CHavalia C 00pa30BaHHEM BEJHKOJIEITHOTO KPACHOTO OCajKa HoauIa
pryta. OmHAKO MPU HEOOBIIIOM MEPEeH30BITKE HOAUCTOTO KAIHS IMPOUCXOIUT HEUTO OIICITIOMIISIONICE: KPaCHBIH
0CaJIOK UCYE3AET U OCTAETCS SICHBIN MPO3pauHbIi pacTBOpP.

HgCl,+2K] = HgJ,+2KCl
KADPHA  ROAHCTRIL HOAMA  XAOPHCThIR
PTYTH KAAMR PTYTH KaAMi

(kpacusu
QCAAOK )

HgJ,+ 2K] = HglK,
HOAHA HOAMCTRI  PTYTHO-HOAMCTLIN
PTYTH EER KaAmi

[npospasneil pacTeop)

OT0 mpuMeyaTenIbHOEe COSANHEHNE 3JIEMEHTOB Ha3bIBAIOT «00pa3oBaHHEM IBOMHON conmy». Ho 310 Huuero
He OO0BSICHSET U He 3aTparnBaeT CyTH JieNa, TeM 0oJiee YTO PTYTh B 3TOM COOOIIECTBE €/1Ba JIM MOXKHO OOHAPYKUTh
OOBIYHBIMU AaHAJTUTUYECKUMH CPEICTBAMHU U, KPOME TOT'O, OHA IPUHUMAET, KaK KOMIIAaHBOHOB, U APYTHE BEIIECTBA
- Hanpumep, ammuak (Hg, ONH,J). deHoMeH MOXXHO OOBSICHUTH, TOJIBKO paccMaTpHBas BCIO MPHUPOLY PTYTH B
nesioM. XHMHUSL PTYTH OJHO3HA4YHO XapakTepu3yeTcs CHJIOH OO0OOILIECTBIEHUS, KOTOpas W3KUBACTCS KakK B
XHUMHUYECKOM chepe, Tak B 00JIACTH CIIJIAaBOB, KOTOPHIE MBI Ha3bIBAEM aMaJlblaMaMHU.

PTyTh coenuHseT XMMHYECKHE BEIECTBA, KOTOPbIE OOBIYHO HEOXOTHO BCTYMAIOT B CBS3M, B XUMHUYECKHE
acconuanyuy. MHoraa Gonpliye cooOIIEeCTBa BEIIECTB BHYTPH TaK HAIPSKEHbI, YTO OBIBAET JOCTATOYHO JIETKOTO
BMEIIATe]bCTBA, YTOOBI OHM HayalM pacnanarbes. Ecnm, HampuMep, pTYTh TPH ONPEACICHHBIX YCIOBHUSIX
00paboTaTh aMMHAaKOM, TO Yepe3 TaK Ha3plBaeMoe MMIIOHOBO OCHOBaHHE MpPUAEM K OYCHb B3PHIBUATOMY
coequaennto (Hg,NOH). IlogoGHble ke yCIoBHS MOTYT OBITh JOCTHUTHYTHI IOCPEICTBOM XUMHUYECKON peaKinu
PTYTH, a30THOH KHUCIOTHI U ciupTa. PesynpraToM sBisiercs rpemydas pTyTh (HgC,N,O,), accoruariis HeImoX oKX
Ipyr Ha Jpyra, MOpOTHBOpeYaluX cyOCTaHIUM, KOTopas B3pbIBaeTcs mpH Mainelmem ynape. [lostomy ee
UCTIONB3YIOT IPU MPOM3BOACTBE B3phIBaTENCH A CHapsinoB. ['peMydas pTyTh MHTEpECHa TE€M, YTO BO3IYLIHOE
BEIIECTBO, MMEIOIIEE CYIIECTBEHHOC 3HAu€HHWE Ul B3pbIBA, HE INPHUBEIO Obl K COCOIUHEHUIO I'€TEPOr€HHBIX
AJIEMEHTOB; JUIsl 3TOTO HEOOXOJMMa acCOIIMATHBHAS CHJIA PTYTH.

Mepkypuii Bcerna ObT MOCHaHIIEM OOTOB, OCYLIECTBISIIOLIMM CBSI3b Mexxay HeOom u 3emueil. OH ObLI
TaKxe OOroM TOProBJIHM U IPUBEI K aCCOLMALMM MEXIy JiroapMu. Ho Takxke u 31ech N30BITOYHOCTD MOKET CTaTh
3moM. B »KOHOMHYECKHMX accoLMalUsaX CcerofgHs HabmofaeTcs CKIOHHOCTh K Ype3MEPHOMY DPa3BUTHIO
o0beMHEHNH. AKLIMOHEpHBIE 00lIecTBa, KOTOphle BO DpaHINU COBEPIICHHO CIPAaBEIJIMBO Ha3BaHbBI «SOCIEté
anonyme » ¢ MX TEHACHLHMEH K 0Opa30BaHUIO TPECTOB M OIPOMHBIX KOHLEPHOB, YTPATWJIM CBOH JIMUYHOCTHBIH
xapakTep. Taxk mnepeu3ObITOK «amaimbramManuu» - B AHIJIMM Takoe IIOJIOKCHHE [eHCTBUTENBHO HA3bIBAETCS
«amaJibramarieiny — MpPUBOAMT K PACTBOPEHHIO TMYHOCTHOTO JJIEMEHTA.

Korma «okenesHas BOJSI» U «MEPKYPHAJbHBIM TEMIEPAaMEHT »TapMOHHYECKH B3aWMOICHCTBYIOT,
[IOJIy4aeTCsl ypaBHOBEIICHHAs, IOPAJOYHAs JIMYHOCTh C COLMAJbHBIMH cBoiictBamu. Ho mnpencraBere cebe
Ype3MEpHO MEPKYPHUAIbHBIH TEMIIEPAMEHT C €ro OpTraHH3aTOPCKUMH CIIOCOOHOCTSIMH H  CITIOCOOHOCTBIO
WCTIONB30BaTh OOLIECTBEHHBIE CBSI3M, HAXOJIIUIICA MOJA BIACTBIO 3roMCTHYEecKoil Bonu. Kakasi coBepuieHHas
XapakTepHucTHKa i kKakoro-HuOy s Kperepa win CraBuckul!

Mepkypuii-00T NpeAcTaBiIseT T KauyecTBa, KOTOPHIC B BBICIIEM MPOSBICHHH CIIOCOOCTBYIOT 00pa30BaHUIO
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MTOJIMHHO CONHAIbHON OOITHOCTH MEXIy JIIOJbMH, HO TPH HETPaBWIHPHOM WX HCIIONB30BAHWW OHH B KOHIIE
KOHIIOB MOT'YT IIPUBECTH K BOMHE BCEX MPOTUB KAXKOTO.

To, uto 03HauaeT O0KeCTBEHHBIH MepKypHii Kak BHIpaXKEHHE PTYTHOTO TpoIlecca B 00JIACTH YeIOBEYeCKON
JIUIHOCTH, OTPAKAETCS TAaK)Ke B XUMHUKO-(PH3IMUECKNX CBOMCTBAaX BEIIECTBA PTYTH.

B demoBeueckoMm OpraHnusme MepKypHaJ]beIfI nmponecc MpUHAMICKUT K 4YHCIYy BE€CbMa CYHICCTBCHHBIX.
[Ipexnae Bcero, mporecc «aManbraMaliium, Te Obl OH 3/1eCh HU MPOXOIHII, MOXKET PaCCMAaTPUBATHCS KaK PTYTHBIN
mporiecc. [Ipu 3TOM OmATH-TakM SCHO, YTO 3/IeCh OTCYTCTBYEeT PTYTh B MaTepHaNbHON (Qopme, HO UYTO 3TH
MPOLCCChI BBI3BIBAIOTCA TON XKe CHHOﬁ, KOTOpad — €CJIM OHa CrymaeceTrcsa BO BHEIITHEHN mpupoac — BCACT K
00pa30BaHUIO METAIlIA PTYTH.

B uyemoBedeckoM opraHu3Me €cTh JBa BaXKHBIX IIpOIEcca, KOTOPbIE HEIOCPEACTBEHHO MOTYT
paccMaTpuBaThCs Kak pTyTHbIE mporecchl. [lepBerif - 310 mumeBaperne. [locie Toro kak nuTaTeNbHbIE BEIIeCTBa
BHUJIOU3MEHSIIOTCSl TIOCPEACTBOM Pa3IUYHBIX CEKpEIUil pra, >KeIyAKa M KUIICYHHKA, TOMOTCHU3MPOBAaHHAs
MUTaTeIbHasl Macca pecopOoupyeTcsi CTeHKaMU KUIIIEYHUKA W MMOCTyHaeT B MOTOK TUMQBI U KpoBU. B xome Bcero
3TOr0 Mpoliecca MPOUCXOUT COrIaCOBAaHUE M COEIMHEHUE BHEIIHEW TPUPO/IbI C YeToBeUeCKol mpupooi. Takum
o0pa3zoMm, NHIIEeBApeHNE 3TO HE YTO MHOE, KaK aMaibraManus JIBYX CHJIOBBIX OOJIacTel, KOTOpPOE BIUBAETCS B
MPOLIECCHl CHHTE3a YeIOBEYECKOTO OPraHu3Ma.

Jpyroii mporecc MPOUCXOAWT B OpraHax IbIXaHWs, TNI€ CHOBAa BCTPEYAIOTCS UEIOBEYECKas MPHPOJA H
BHEIHIs prpoja. [locpeiIcTBOM BABIXaeMOro HaMH BO3yXa MBI Y4acTBYeM B aTMOC(HEPHOM KU3HH BCel 3emitu.
Bce denmoBeuecTBO BABIXACT OJUH U TOT K€ BO3IYX, BO3MYX, KOTOPHIH B TO K€ BpeMs OKPY>KaeT BCIO MPHUPOIY.
OTOoT (pakT MOXKET OBITh OIIEHEH KaK OCHOBAa /I YYBCTBAa MPHUPOJBI, M3 KOTOPOTO IMPOUCTEKAET HCTHHHOE
TOHUMaHHUE TIPUPOABI, a TAKXKe 0OIECTBEHHOTO YyBCTBA, MPUBOISINET0 K MCTHHHBIM COIIMAIHLHBIM OTHOIIEHIISIM.

Camu neTKue MOCTPOSHBI MEPKYPHAIBHO; UX CTPYKTYpa - 3TO KaleIbHOE IEPEBO, HO CaMH KaIleIbKH - 3TO
MOJIOCTH. 37IeCh TOCPEICTBOM OSCKOHEYHO MHOTHX C(EpHUYECKHX MPOCTPAHCTB CO3MAETCs 0OOImIas IpIxaTelbHas
MTOBEPXHOCTb.

MepkypHualbHBII TIPOIECC B aHATOMHUYECKOM O0pa3e opraHa Mbl HAaXOIUM IIOBCIONY TaM, TN€ KIETKH
00pa3yroT JKEJIEe3UCThIC OPTaHbl U COOUPAIOTCS KaK OBl JUIS BHITIOJIHEHUS OJHOPOJHBIX QyHKIMH. Pacnax kanenek
Y CHOBa cOOp MX BMeECTE - 3TO 00pa3 cuil MepKypus, KOTOpbIE TOCIIOACTBYIOT TaKKe B YEIIOBEKE Ha IIOCKOCTH
(m3noNOTHYEeCKNX SBJICHWH KIETOYHOM JKM3HM. Kak pa3KimKeHHe KIEeTOK, TaKk W pa3pacTaHHe KIETOK
MPEACTABIAIOT HapyUICHHE MEPKYpUaIbHOTO TMPOIEcca, KOTOPBIM YCTaHABIMBAET B UEJOBEKE aJCKBaTHOE
paBHOBECHE MEXY KU3HBIO OTJEIBHBIX KIETOK U JKU3HBIO BCETO OPraHU3Ma.

[IpuBeneHHBIE OTHOIIEHUS MAIOT yKa3aHWUS IS TEepaneBTHUYECKOTO NPUMEHEHHS PTYTH B BBICOKHX
IIOTCHLUAX.

XXXI. CEPEBPO

Cepebpo 1o MHOTHM CBOMM CBOWCTBAaM IOJISIPHO MPOTHUBOIIOJIOKHO CBHHITY. TorJa Kak rmocjieaHee TiayXxo 1o
3BYYaHHIO, UMEET TYCKJIBIA OJIECK, JICTKOIUIABKO, OTJIMBACTCS U MUMEET OYEHb MAIYIO0 MPOBOJUMOCTB, Cepedpo
HMMeeT caMblii IPEKPacHbIi OJeck W uucTeiinee 3Bydanne. OHO MOJaeTCs TOHYAMIIEH KOBKe, MIABUTCS TOJBKO
MIPH OYCHB BHICOKHX TEMIIEpaTypax W NMEET CaMyl0 BBICOKYIO poBoanMocTh. O0a MeTasia CTOAT Ha KOHIIAX psijia
MeTayioB, kak CatypH u JlyHa orpaHMYMBAIOT BHEIIHIOK M BHYTPEHHIOW cdepsl mianet. JIyHa ¢ ee KOpOTKUM
MEPUOJIOM OOpalllcHHs U TIePeMEHHON OpOUTOM mpuaaeT cepebpy ero BHYTPEHHIOK MOJIBHXXKHOCTh. Kak 3To B
cepedpe BEIpaKaeTCs COBCEM MHAde, YeM B PTYTH, OYIET OMHMCAaHO B 00meM 0030pe B KOHIIE 3TOH IiIaBkl. [lepBhie
WITPUXHU JUIS OTOH KapTHUHBI JAaeT HaM B XUMHH cepedpa XapaKTepHBIH CHMIITOM O0Opa30BaHUsl 3epKaJbHOM
MTOBEPXHOCTH.

Kaxplif, KTO UMeN [eJI0 ¢ XpaHEHHEM pPacTBOPOB cepeOpa, KOHEYHO, 3aMETHJ, YTO IO MPOIICCTBHU
HEKOTOPOTO BPEMCHHM Ha CTCKIMIHHBIX CTCHKAaX COCylda IIOABIIACTCA TOHKHUI Cepe6pHHI)II71 OCaJoK. CHYCTH
MIPOJIOJDKUTENBHOE BPEMsi OCaJ0K BCE OOJbIE YIUIOTHSACTCS W, HAKOHEI, CTAHOBHUTCS HACTOSIIMM 3€pPKajoM.
Brimagenne Takoro ocanka cepedpa B (opMme 3epKaNbHONW MOBEPXHOCTH MOXKET OBITh YCKOPEHO MOCPEICTBOM
Pa3UYHBIX PEIyNUPYIONINX XUMHUKATOB. JTa CKIOHHOCTh K OOpa30BaHHWIO 3epKaia SBISETCS OJHONW M3 CaMbIX
XapaKTepHBIX CBOMCTB cepedpa.

OHO HaxOJHMT CBOE BBIPAXKCHHE B XMMHUYECKHX peakuusax cepedpa. Cepebpo pearupyer, Hampumep, C
xJopoM, obOpa3ys Oemblii xsopun cepedpa. Ho ¢ Toit e 3Hepruei, ¢ KOTopo 0OHO TPHUBIIEKAET K cebe XJIop, MO
BIIMSIHUEM CBETa OHO CHOBA €ro BBIIEISIET W MEPEXOIUT OIMATh B YUCTOE METaNTHUecKoe cepedpo, KOTOpoe B
TOHKO PaclbUICHHOW (popMe KaKeTCs YepHBIM. DTOT MpOIECC JISKHUT B ocHOBe (oTtorpaduu. dotorpaduyeckas
TUTACTHHA MOKPBIBACTCS AIMYJIbCUEH U3 OEI0ro CBETOYYBCTBUTENBLHOIO XJopuaa cepebpa. Koraa Ha Hee B kamepe
MomajaeT depe3 JIMH3Y CBET, OCBEIICHHBIC YACTH pa3liaraloTcsi, TOTJa KaK HEOCBEICHHBIC OCTAIOTCS
Heu3MeHHbIMU. [Ipu mocnenyromeM NposBICHUN TPOIECC JOBOAMTCSA A0 KOHIIA, NIOKA HE MOSBHUTCS B YEPHBIX
yepTax (cepeOpo) n3o0paXkeHHe B BUJE HeratuBa. Bce OCBEIEHHBIC MeCTa CTAHOBATCS TENMePh YSPHBIMH, T XKE,
KOTOPBIE OCTAINCH HE3aTPOHYTHIMH CBETOM, OCTANCH MMOKPHITHIMA HEM3MEHEHHBIM OEIIbIM XJIOPUCTBIM CEpeOpOM.
[ocnenyromee ¢ukcupoBaHue yIanseT XJIOPUCTOE cepedpo, TaKk YTO TEMHBIEe MecTa OOBEKTa OCTAroTCsS Ha
IUIACTUHKE TMpo3pavyHbiMu. (Dukcaius NpPOU3BOIUTCS PACTBOPOM THOCYJh(haTa HATPUs, PaCTBOPSIOLICTO
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XJIOPUCTOE cepedpo).

UtoObI 13 HeraTHUBA MOTYYHUTh MO3UTHBHOE N300pakeHUE, HY)KHO 3TOT MPOIIECC TOBTOPUTH, CIIPOCKTUPOBAB
HeratuB Ha GoToOymary, u nanee oOpamaThCs Tak ke, Kak JI0 3TOTO C TUIACTHHKOM.

Tak momyuaem MbI doTorpaduaeckoe H300paxeHne, KOTOPOe MBI MOKEM paccMaTpUBaTh Kak 3epKajbHOe
OTpa)keHHUE MPOILIOTo. 3epKalbHBIA XapaKTep NPOSBISICTCS TaKXKe B mpolecce GoTorpaduu.

W eme apyrum obOpa3zom siBaeHHe kojel Jlu3eraHra NOMONHSET Hall oOpa3 BHYTPEHHEH MOJIBUKHOCTH
cepebpa, Beaymied K pempoayKIuw. EcCiu CTEKIIHHYIO TUIACTHMHKY MOKPBITh CJIOEM XPOMOBOTO JKEaTHHA H
KamHyTh Ha €IIe MSATKANA CJIOW jKellaTWHA HUTPATOM cepedpa, TO HAa 3TOM MECTE MPOU3OHAET peakuus Hu
o0Opa3yercsi KpaCHO-KOPUYHEBOE KPYTJIOe MATHO XpoMaTa cepedpa. DTa peakius paclpoCTPaHsIeTCs OT IICHTpa BO
BCE CTOPOHBI, HO HE paBHOMEPHO, KaK TSITHO YEepHWI Ha IPOMOKATENBHOW Oymare, a BOJHOOOpa3HO,
KOHIEHTPUYECKHUMH KPAacHO-KOPUYHEBBIMH KpPyraMH BOKPYT OCHOBHOTO IIITHA. 3J€Ch XapakTepHO, YTO 3Ta
peakiusi cepebpa paclpoCTpaHseTCss HE B SAMHON CEepUdYecKOoW SKCIAHCHMM B MPOCTPAHCTBE, HO B pslie
KOHIIEHTPUYECKUX cdep, B PUTMHUYECKOM MOBTOpeHHHU. llemoe - 3To mporecc, UCXOAANMN W3 HCTOYHHKA,
PacIpOCTPaHSIOMNNCS PUTMUYECKIMY BOJTHAMH, KaK KOJIEOMIOMHACA 3BYK. Tak XUMHUYECKHE CHIIBI POJICTBEHHBI
MY3bIKAJIbHBIM, U XUMU BEOICCTBA - 3TO KaK OBl BHYTPCHHAA MY3bIKa, 110 KOTOpOﬁ OpraHusye€Tcs MaTepus.

Konbia Jluzeranra HamoMUHAIOT KOHIEHTPUYECKUE KPYTH BOJH, KOTOPBhIC 00pa3yrTCs OT OpPOIIEHHOTO B
CIIOKOHHYFO BOAY KaMHSI B pUTMHYECKHX IMOBTOPEHHSIX U PACHIPOCTPAHSIIOTCS BCE JAbIIIe — PEIPOIYIUPYIOTCS.

Korna B 3epkane mosBisieTcss M300paKeHHE KaKOTO-HUOYIh MpeaMeTa, dTO oOpa3Has pemnpomyKIIH.
dororpaduueckue H300pakeHUsST MBI Ha3bIBACM TaKXke pernpoiykiued. Eciu Mbl BCTaHEM MeEXIy IBYMS
3epKajaMH, TO CMOXEM YBHJIETh Hallleé OTPaKCHHE B OCCUHCIICHHBIX IMOBTOPEHHSX, MOJIOOHO KOHIIEHTPHYECKUM
Kpyram XxpomaTta cepebpa B XpoMOBOM jkenatwHe. [lOoCTOSHHBIE MOBTOPEHHS, BOIHOOOpPA3HO ITOBTOPEHHEIE
COCTOSIHUS BEIIIECTBA WM MPOIIECCOB XapaKTEPHBI s cepedpa.

[TocTossHHOE TIOBTOpEHWE OJHOTO U TOTO K€ NEHCTBHUSA B MPHUPOJE — OTO PENPOLYKIHS B Y3KOM CMBICIE
cioBa. Taxke kKak peakuus cepebpa pacmpocTpaHsSeTcs KOHIEHTPUYECKHMMH KPYraMH, Tak M Pa3BHUBAIOIIASICA
JKM3Hb B NPpUPOAC IMOBTOPACTCA B LMUKJIAX BOCIIPOU3BOJACTBA. Kupoii POCT B OTACIBHOM OpPIraHHU3ME€ TaKXKe
MpOTEeKaeT B puTMax. Bo3pacTHbIe KOJblIa B IONEPEYHOM CEUCHHUH CTBOJA JEpEBa SBISIOT HaM JCHCTBUE TOH Xe
CHWJIBI, KOTOpasl MPOsBIseTCS B Konblax Jluzeranra. I B MUKpockommueckoM o0pa3e KpaxMallbHOTO 3epHa WIIH B
MOINEPEYHOM CEUEHUH AMI1a Mbl HAXOJIUM TOT € CaMbIi MyJIbCUPYIOITUN PUTM.

Bo Bcex 3THX KM3HEHHBIX PUTMax JICUCTBYET CepeOpSIHBIN MpoIece, BIUSHUE TOW YHUBEPCATHHOW CHIIBI,
KOoTOpasi Ha 3emJiie HaXOUT CBOEe CYyOCTaHIIMOHAIBHOE BRIpPAXKEHHUE B cepedpe.

B aT0i1 CcBsI3M ecTecTBEHHO, YTO cepebpo Ooiee, deM 000N Ipyroil Merami, WMeeT CKIOHHOCTh K
KOJUIOUJTHOMY COCTOSIHHIO. [[0CTaTOYHO TOJBKO COJIb cepedpa cMeraTh
¢ pacTBOpOM OeJka, YTOOBI MOTYYUTh YUCTOC KOJUIOUTHOE cepedpo. Mbl ”',___:\“‘;f\
3HaeM, YTO KOJUIOMIHOE COCTOSHHE XapaKTepH3yeTcs TeM, dUTO f@\,\
Cy60TaHHI/IH HE HaXOJMTCS HU B TBEPJIOM, HU B JXUJKOM COCTOSIHMH, HO, \ \‘"""‘2"}":"
TaK cKa3aTh, HECET B ceOe moTeHIuo o0onx. Ho 3Ta ckphiTas moTeHIus
CYIIECTBEHHA [UIsl BCETO, 4YTO CBSA3aHO C KHU3HBIO. Hamra KpoBs,
pacTHTEIBHBIH COK, BCSKAas OJKHAKOCTh, SBIIOMIASCS HOCHTENEM " e mpoteccon.
BEreTaTUBHBIX MPOILIECCOB, UMEIOT KOJUIOUIHYIO IPUPOTY.

B demoBeueckoM opraHm3Me 3TH CHIIBI cepeOpa akTHBHBI BO BCEX MpoIleccaX CHHTE3a W POCTa, CHUIIbHEEe
BCEro, TMOHATHBIM 00pa3oM, OHH JIEHCTBYIOT TaM, IJe NMPOUCXOIUT BOCHPOHM3BEICHHE (PETPOAYKIHS) B y3KOM
CMBICJIC CJIOBA, I BOCIPOM3BOIUTCS (pU3HUECKas )KHU3Hb, TO €CTh B OpraHax pasmHoxkeHus. Ha Ooyiee BBICOKOM
YpOBHE cepeOpsHBIN MpOoIlecC NSHCTBYET B MO3TY, KOTOPBINA MPEJICTABISET COOOW OCHOBY TOTO, YTO MBI B CBOCH
JKU3HU TPEJICTABICHUN HECEM OTPAKCHHBIN 00pa3 MUpa M MOKEM BOCIIPOU3BOIUTH MBICITH.

CgoiicTBa cepebpa K 3eMHOMY (DHKCHPOBAHHIO TYHHBIX CHJI OTPEICIIIIOT €ro IIEHHOCTh B Tepanuu. [ ne 0561
HU OBUTH HapYIICHBI (PU3MOIOTHUYSCKUE MPOLIECCHI, CBSI3aHHBIC C pEereHepalell U PenpoIyKIUeH, TaM, TIe XOTAT
IIOMOYb CHHTE3UPYIOUIUM CHJIaM OpraHu3Ma W OJHOBPEMEHHO PUTMH3HPOBATH KUIAKOCTHBIA OPraHU3M, cepedpo
mpencTaBisgeT co0oil meHHoe liedeOHoe cpencTBO. Ero pa3zHooOpaszHbIE CBOWCTBAa OIPENENSIOT, KpOMe TOTO,
pasiuyHbIe ApyTUe MOKA3aHUS.

Kak B cBunHme oTkpeiBaroTcs cuibl CaTypHa, Tak B cepeOpe OTKpBHIBaeTCsS NeATENBHOCTH JIyHBI
Hemnocpencrennsie oTHomieHHsT cepebpa KO BCeM 3€MHBIM pHTMaM B TPHUPOJAE W UYEIOBEKE YpPE3BBHIYAHO
MHOTO00Opa3HEI.

PurM mpuiuBOB M OTIUBOB OOBSACHSIOT cerofHs rpaButarueii JlyHel. Bo3MoXHO, — XOTS NpH Takou
TUIOTE3e eIlleé MHOT'O JOBOJIBHO TPYIHBIX MPOOJEM OCTAarTCS OTKPHITHIMH. TeM He MeHee, IepBOIPUYHHOM
TIPUJIMBOB M OTJIMBOB, 0€3 COMHEHHS, OCTACTCS PUTMHUYSCKHMA 3aKOH caMOi JIyHBI, KOTOPBIH MBI IPOCIEINIA BO
BCEX SIBIICHUSIX cepeOpsiHoro mporecca Ha 3emie. M3BecTeH ¢akT, 4yTo MOpCKas BOAA COJCPKHUT cepebpo, a
MMeHHO, TpuMepHo 10 Mr Ha ofuH KyOHudeckuid MeTp. DTO cepedpo MpH MPUIINBAX U OTIUBAX MOTIIO ObI CITYKUTh
MTOCPEAHUKOM JIYHHBIX CHJI M HOCHTENEeM ee pUTMOB. TakuM ke oOpa3oMm, Kak BOJla B OKeaHE NMPHOBIBaeT U
y6LIBaeT 10 pPUTMHUYICCKOMY 3aKOHY .HYHI)I, TaK MOAHUMACTCA U OITaAacT COK B PAaCTCHHUMU IIPU €T0 IpopacTaHuU U B
LUKJIaX TPOIECCOB POCTA.

3epubiuka KPaxsasa
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[Ipopactanue pacTeHHs] COMPOBOXKIACTCS PUTMUYECKUM TPUOABIEHHEM W YOBIBAHHEM CYOCTaHITUH, W 3TO
PUTMHYECKOE CTAHOBJICHHE M TPEXOXIEHHE BEIECTBa CYLIECTBEHHO 3aBHCUT oT (a3 JIyHbl. Y uenoBeka u
JKUBOTHOTO OPTaHBI BOCIIPOHM3BEACHUS OCYIIECTBIISIOT CBOIO JICATENBHOCTh B Mecs4yHOM puTMme. OmpeneneHHbIe
HapyIIeHNs COCTOSIHHA CO3HAHMS, KaK COMHAMOYIIM3M W DIUJIETICHS, U3MEHSIIOT CBOIO WHTEHCHBHOCTH B TYHHOM
puTMme.

B HEKOTOPBIX MECTHOCTSX €llIe eCTh KPEeCThsHE, KOTOphIE MOCEB U COOp ypoKasl U Ipyrue KpPecThsSHCKHE
paboTHI, COTIIACHO APEBHEH TpaJaWINH, IPHYPOUNBAIOT K IYHHOMY PUTMY. DTO MOTJIO ObI OBITH — ¥, BO3MOXHO,
110 TIPaBy, - COYTEHO 3a MPEAPACCYIOK, eCTH Obl COOCTBEHHBIC HAOIOJACHUS M MCCICIOBAHUS HE MOATBEPKIAIN
000CHOBaHHOCTh Takoi aeaTensHOCTH. COBpPEMEHHBI YENIOBEK HE JOJDKeH OOJbIle MojaraTbCs TOJNBKO Ha
IpEeBHUE TpPATUINHM, OH MOXKET HadaTh I0-HOBOMY HCCJIEIOBAaTh 3aKOHBI JKM3HH M 3aT€M pPallMOHAIBHO
JeHCTBOBATh B COOTBETCTBUH C HUMH.

Cepebpo kak MeTaJll - 3TO HEKOTOPBIM 00pa30M CTYIIEHHBIH JIyHHBIH CBET — Ta CyOCTaHLHUs, KOTOpas 1o
CBOMIM CBEpKAaIONINM H OTpPa)karolllUM CBoOicTBaM momoOHa JlyHe, KoTopas Kak 3epKalio OTpa)kaeT BCHO
Bcenennyro. Beck cBer ComHIla WM 3BE3]1 IPUXOANT K HaM BTOPHUYHO, OTPA3UBIIUCEH OT JIyHBI. HeymuBureanHo,
YTO TEMHBII CITyTHUK SICHEE BCET0 OTPaXkaeT COMHEYHBIN cBeT. Kak uCTHHHOE 3epKajio, OH oOpalaeT K HaM BCeraa
OOHY M Ty € CTOPOHY, M €ro IOBEPXHOCTb UYPE3BBIUANHO MOXO0Xa Ha MOBEPXHOCTh OCTBHIBILICH cepeOpsiHOM
OTIIMBKH, KOTOpPAs MPH OTHa4e aOCOpONPOBaHHOTO B PACILIABICHHOM COCTOSIHUH BO3/yXa MPECTABIISET IIOUCTHHE
W3BENICHHBIN KpaTepaMu JIyHHBIN JTaHAmadT.

OTH JyHHBIE CHJIBI, HaXOISIIWE CBOE BBIPAXCHHWE B ONHCAHHBIX (EHOMEHAX, B JAPEBHHE BpeMeHa
BOCIPUHUMAIIUCh KaK OOXECTBEHHBIE CHIBL. B rpedeckodd mudonormu OHU mMOUYMTANIUCh Kak JlmaHa wimu
Apremuga. OgHO W3 BaXKHEHIIMX KYyJBTOBBIX MeCT B Odece Oputo mocssmieHo Jwane. Crarys Oorwnw,
YCTaHOBJICHHAs B 3TOM MeECTe, CHaO)keHa BceMu aTpubyTamu tonopoaus. Cmorpute puc. 62 ([Iuana Ddecckas).

YdYeHHKH 3TOro Xpama 3Halld, 4TOo OO0KECTBO TOCIOJACTBYET HaJ JYHHBIMH IUKIAMH W HaJ BCEMH
BETETaTUBHBIMH ¥ PEMPOAYKTHBHBIMH TPOIIECCAMHU B UENOBEKE W MPHUPOJAE - C Hadayia BpeMeH. B cuie momHoi
.HYHBI, Korga HMCIIOJHAJICA €r0 KYJIbT, OHM YYBCTBOBAJIM HUCXOOAIINUE CHJIIbI paSBepTLIBaIOHIeﬁCH ku3HA. CHIbI
HOBOJIYHHSI OHHM BOCIIPUHUMAJH KaK OIUIOJOTBOPSIOMIME AJISI TBOPYECKHX CHJ IyIIM M OyXa. B rpaHIuMoO3HBIX
BHJICHUSIX CO3EpIAJI OHU Pa3BEPTHIBAHHE YOHOB M3 TBOPSILETO MPaayXa.

[IpumeuaTensHOE 0OJIE3HEHHOE 9XO0 ITHX SBICHHMA MPEACTABISIET CETOHS OIBIT IyHaTH3Ma. B monHomyHIE
JYHATHKH BO CHE 0ECCO3HATENBFHO OPOASAT MO CaMbIM PHUCKOBAaHHBIM IYTSIM, TaK CKa3aTb, YMaHCUIIMPOBABIINCH
CBOCH TEJIECHOCTHIO OT 36MHOM TSKECTH, KaK OBl MOJHATHIC TYHHBIMH CHJIAMH, TaK JK€ KaK PacTUTEIBHBIA MUP
3emMii B TaK¥e HOYW TOJTHOIYHHUS HEKOTOPBIM 00pa30M BEITSATUBAETCS B CBOEM POCTE M3 TEMHBIX TITyOWH ITOYBHI.

HpI/I HOBOJIYHHMH JIYHAaTUK OCTAaCTCA B IOCTCIM, HO MOXKET CIYUYUTBCA, 4YTO B 3TO BPEMSA OH BUIAUT
yAWBUTEIbHbIE KOCMUYECKHE KapTUHBI, HO 3a4acTyl0 B HCKa)KEHHBIX, (aHTacTHuecKux Qopmax. Tak Ha Takux
AHOPMAJTFHBIX COCTOSIHMSIX MOJKHO BHJIETh, KaK JyHHbIE CHJBI ajJbTEPHATHBHO ICHCTBYIOT B (DH3MUECKOW H
MICUXHUYECKOM chepe.

OTOT MOCNeNHU acreKT MBI HAaXOAWM, HalpHMep, NpPEeACTaBICHHBIM B Ipedeckoil MU(OJIOTHU CKOpee B
nesctBeHHOU [mane, Apremuze. OHa, Onn3HEN ATOJIJIOHA, TTOKa3bIBaeT He (pr3uueckoe TIoI0poane, a TyXOBHO-
OYIIEBHYIO CTOPOHY, JOCTUTAIONIYIO C CHJIAMH HOBOJYHHS CBOEH BhIcHIeil Toukn. Ha HEKOTOPBIX M300paKeHUIX
ee JIeBUYbs T0JIOBA yBEHUaHa JYHHBIM ceprioM. OH - 3TO crosas Ha 3afHeM IulaHe cTpacTb. He kak poxiaeHHas
13 TOJIOBHI 3eBca, 3aKOBaHHAs B MAHIMPh AQHUHA MPEICTaBISIET OHA CBETIYIO CTPOTYIO MBICIUTENBHYIO KU3HD U
CTpeMJIEHHE K MyIpPOCTH, HO KaK JyHHasi OOTHHS, OHa CBsi3aHA C HOYHOU CTOPOHOH, ¢ Ooiree TiTyOOKUMHUIIIACTAMH
YyBCTBEHHOM KU3HU M TBOpUECKOU (aHTazuei. Cm. puc. 63.

B npeBneit xumuu lnaHa Obuia HazBaHueM cepebpa. M kak OoxkecTBeHHBIH 00nuK JInaHbl npeacTaBaseTcs
B JIBYyX aCIeKTaX, TaKk U cepeOpo B MPUPO/Ie MBI HAXOJIUM B IBYX (popMax: B HMIMIIKOBATON TPO3IeBUIHON (hopMe U
B TOHKHUX BOJIOCOBHIHBIX o6pa3uax, J0 TaK Ha3bIBA€MbIX <<Cepe6p${HLIX JIOKOHOB».
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XXXII. 30JI0TO

OT 30110Ta, CTOSILETO B CEPEINHE Psa METAIUIOB, MBI MOJKEM OKHIATh, YTO OHO, KaK COTHEUHBIN MeTalll, C
OITHOW CTOPOHBI, TapMOHM3HPYs, OOHApy)XMBaeT B IICHTPAILHOW TO3WIMH B yMEpPEeHHOH ¢opMme Bce
MIPOTUBOIIONIOKHBIE CBOWCTBAa, HO, KpPOME TOTO, OHO [IOJDKHO, KaK TOCHOJWH ¥ BBICIIEEC BBIPAKEHUE
MCTAJJIMYHOCTHU, IMTPOABJIATH ocoObIe @eHOMeHBI.

30510TO HaxXxoAsAT OOBIKHOBEHHO B YHCTOH, CaMOpPOAHOH (opMe, NPEHMYIIECTBEHHO B KBapLEBOH
MaTepuHCKOM mopoxae. IlouTn Bcerma ero HaxXxomAT Kak «MpHMech » B mupuTe. [IMpuUT ¢ ero 30J10THUCTHIMHU
MIEHTaroH-J0JIeKa’IpaMH BCETAa COAEPXKUT CIeIbl 30J10Ta. B 310l KpHucTammudeckoit ¢popme OH JeMOHCTPUPYET
JBEHAIaTUPUYHBIA PUTM COJHEYHOTO Toja. VHTepecHO, 4TO 30J10TO HaXOJUTCS TOJNBKO BOJIM3M TMOBEPXHOCTH
3emiu. Tam, e ero QoOBIBAIOT B IIaXTax, COJepXaHWe 30J0Ta ¢ TiIyOuHoi yObwBaeT. [lox melicTBHEM
aTMOC(QEPHBIX, TUAPOCHEPHBIX M TeoCHEPHBIX BIMSHHUMN, MPU ONPEACIICHHBIX 00CTOATEILCTBAX, MPH paclajie
MOPOJIBI, 30JI0TO OTAETSCTCS U B YMCTOM BHJE HaXOJHUTCS B IIECKE peK, MOpeH M MyCThIHb. EruntsHe, Hanmpumep,
noObiBau cBoe 30510710 B Caxape u HyOutickoii mycThIHe.

Jia mony4eHus 3050Ta pyoy pa3MenbdaloT B MENBHHIIAX, MONTydas MECOK, COAEP Kalliii 30JI0TO. 3aTeM,
MOJIB3YysCh MU3BCCTHBIM YK€ Ha MPOTIKCHHUU TBICYENETHI CIIOCOOOM IIPOMBIBAHUA TICCKA, IMOJY4YarOT 30JI0THIC
MECUYUHKH. DTOT CHOCO0 - Oe3pa3nnuvHo, BeleTcs JU MPOMBIBKA MPUMUTHBHO WIIM YCOBEPIICHCTBOBAHHBIM IPH
MIOMOIIM TEXHUKH 00pa3oM - OCHOBaH Ha TOM, 4TO OoJiee JIETKHE YacCTHIBl IMOPOABI IyTeM OTMYYUBaHUS
BBIMBIBAIOTCS BOIIOI)'I. TonbKkO OTHOCHUTEIBHO HEAAaBHO CTaJIM HNPUMCHATH TAaKUC XUMHUYCCKHUC IIPOLECCChI, KaK
amaJibramManus 1 XJOpUpPOBaHHE.

[Ipn amanmpraMariyi MCIIOJIB3YIOTCS CBOWCTBAa PTYTH PACTBOPITh METAIIBI C OOpa30BaHHWEM amallbraM:
30JI0TO, COJZIEpIKAIIEecs B TIOPOJIE, PACTBOPSIETCS IOCPENCTBOM PTYTH. [10m00OHBIM ke 00pa3oM MpH XJIOPUPOBAHUHT
MPOU3BOAUTCS SKCTPAKLMS 30J10Ta. XJIOP MPAKTUUECKH — KPOME I[MaHa — €IMHCTBEHHbIM XUMHWYECKUM areHT,
KOTOPBIA MOXKET BO3JIEHCTBOBATH Ha 30JI0TO.

OTO CBOMCTBO 30JI0Ta MPOTHUBOCTOSTH JTFOOBIM XMMHYECKAM BO3JIEHCTBHAM IAlI0 €My UMS OJIaropogHOTrO
MmeTtaiyia. B camMoM Jerne, TOJIbKO CMeCh KOHUEHTPUPOBAHHOW COJSTHOM M a30THOM KHCIOTBI, - 3Ta CMECh
MPOM3BOJUT XJIOP in status nascendi, - AHCTBYsI Ha 30J0TO, IEPEBOAUT €TI0 B XJIOPHUJ 30JI0Ta, KOTOPBIA paCTBOPUM
B BOJle. DTa CMECh U3 COJITHOW M CEPHOUN KHCIIOTHI C JaBHHX BPEMEH HATJISAHO W OYeHb MPABUIBHO UMEHYETCS
«11apCKOM BOJKOI.

3o0m0T0 — 1app MetamwioB! DTOT 00pa3, BO3MOXKHO, Majl0 YTO TOBOPUT COBPEMEHHOMY XHMHKY; HO
Onmmkaiiliiee M3ydeHHE 30JI0Ta W €ro CKPBITBIX CBOMCTB IOKa3bIBA€T OIPABIAaHHOCTH STOTO OJaropoIHOTO
Ha3BaHUA.

B psmy MeramioB, KOTOPBIH MBI YCTAaHOBHJIM IO HMX JMHAMHUYECKUM CBOHCTBaM OJecka, 3BydYaHWS,
MPOBOJMMOCTH M CIIOCOOHOCTH TMOAJAaBAaThCS 00pabOTKe, 30JI0TO 3aHMMAeT LEHTpalibHOe MecTo. Takke Kak
ComnHIle sABISETCS TapMOHHU3UPYIOMIMM IIEHTPOM Heba, yrmopsaouuBas M TOCHOACTBYS Haj BCEMH OpPOMUTaMH H
KPUBBIMH OCTaJIbHBIX CTPAHCTBYIOIIMX 3B€3]], TAK U 30JI0TO - 3TO BHIPAKEHHE TAPMOHU3UPYIOUINX CHJI B YEIOBEKE
u mpupoze. brmaropogHas mpupona 3050Ta JaeT BO3MOXKHOCTH BBIPBATHCS W3 JIIOOBIX OKOB M yIEpPKHUBaTh
paBHOBecHe MEXIy TOJSPHBIME CBOHCTBaMH. Ecim Obl 30710TO 00pa30BBIBAIO COCTMHEHHUS CO BCEBO3MOXKHBIMU
IPYTHMH XUMAYECKIMH CyOCTaHIIMSIMH, OHO HE MOTJIO ObI B KaUeCTBE Iaps TOCIIOACTBOBATh HAJl HUMHU.

Kak Brmewatssirony 111 BceoOBbeMITIONIEH W YHUBEPCAIbHOM MPHUPOBI 30710Ta ero Meramopdo3sl B chepe
uBera! MeTamaeckoe 30710TO, KOTOPOE M3BECTHO HaM B BHJIE YKpallleHWH, UMeeT TeIUIblii OJecK, HeceT B cede
HEYTO OT COJIHEYHOTO JIeTHero Beuepa. Ho ecnm ero packaraTe B TOHKHE, HamogoOme Oymaru, JHCTHI, OHO
CTaHOBUTCA MPO3pavYHbIM, U €CJIM TIOCMOTPETH CKBO3b HET'O Ha CBET, Mbl YBUAUM qy,[leCHLIﬁ CMapaI‘):[OBO-E!eJ'IeHBIfI.

Jnst Toro 4toOBl MOHATH 3HAYEHHE 3TOTO SIBJICHUS, CIEAYeT NPUBICYb T'eTEBCKOE YUeHHe O LBeTe. [ere

pa3iuyaeT IBa YUCTBIX LBETa — MKENTHIH M CHHUM — KakK [BYX NpEICTaBUTEIECH CBeTa U TbMbI, HOJSPHO
MPOTUBOCTOSINUX JAPYr Apyry. KpacHblii U ()UOJETOBBIM NPEACTABISAIOT COOOM BOCXOXKIECHHE OOOUX ITHUX
MOJIFOCOB. 3€NCHBIE — 3TO TapMOHUS MEXIy HHUMH OOOMMHU. 3elIEHBI PACTHTENBHBIM TOKPOB 3eMiy,

BbI3bIBacMbIil COJIHLIEM, HE UTO MHOE, KaK TApPMOHHUSI, JOCTUT'HYTas B )KUBON CyOCTAaHIIMK MEXIY CBETOM M ThbMOH,
rapMOHHUS MEXIy HeOoM m 3emieil. DTo OpocaeT CBET Ha PAcIpPOCTpaHEHHWE 30J0Ta UMECHHO Ha TOBEPXHOCTH
3eMit, I7ie KOCMHUYECKHE U 3eMHBIE CHJIBI HAXOIATCS KaKk Obl B paBHOBECHH. 3€JICHBIN JICTHUI POCKOIIHBINH YOOP
3eMJIM ¢ HECUETHBIMHU 3€JICHBIMU JMCThSIMU MPEACTABISIETCS] 00pa30BaBIIMMCS [IPEBPAILLICHUEM CBETA B COJTHEYHO-
30510TOM mpouecce. Kaxkaomy 3HaKOMO ycloKauBarolee AEHCTBHE 3€JICHOTO IBeTa, Oyab TO B IPUPOJE WIH B
OKpAIIeHHbIX B 3€JICHBII 1IBET KOMHATax. JTa CIOKOHHAs HaJeKHOCTh 3€JICHOTO JIEKUT MEXAY arpecCHBHOCTHIO
KpPacHOTO U CTPACThIO, CEPhE3HOCTHIO, BO3BBIIIEHHOCTHIO CHHE-(DHOIETOBOTO.

Ectsb eme apyras rapMOHHUSI M€KLY JKEITO-KPACHBIM U CHHE-(QHOJIETOBEIM — MypHyp. DTO HE IPOCTO CMECh
o0eux MOJISIPHOCTEH, HO cuHTE3 Ha Oonee BbICOKOM ypoBHe. Ilypmyp, Tak ckas3ark, 3TO BbICIIas MeTamopgo3a
3eJeHOoro. 3eNeHbI CIYKUT HaM OIOpOil M COXpaHsAeT Hac; Mbl CTOMM Ha 3€JI€HOM IOKpoBe 3eMJId U IyIia
YeJI0BEKa HAXOIUT MOAAEPKKY M HAJEKHOCTh B 3€JIEHOM. B HEM JIe)KUT 4yBCTBO 36MHOI0O paBHOBECHA. PagoM c
HHUM, CIIpaBa M CJIeBa, MOXXHO OLIYTHTb IOJIIPHOCTH JXEITOrO-KpacHOTO C €ro OjucTaroniell akTUBHOCTBIO U
CHHET0-(PHOJIETOBOTO C €r0 MACCUBHOH YIaTEHHOCTHIO U BO3BHIIICHHOCTEIO.

Hapn sT0¥ k1BOIi UTpOIi CBETA TOCIOACTBYET BCEOOBEMITIOMINH My pityp. Mano HalieTcsi, HABEpHOe, JIOJEH,
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KOTOpBIE HE OIIYIIAIOT JOCTOWHCTBA 3TOTO Heomucyemoro mpera. [lypmyp Bo Bce BpeMeHa MPUMEHSIICS, YTOOBI
MMOYCPKHYTh BBICIIME MOYSCTH U JODKHOCTU. llapu W JKperpl, Te BOXKIU 4YEIOBEUYECTBA, Yepe3 KOTOPHIX B
MIpe)KHUE BpeMeHa MaHuQecTupoBaia cebs OO0XecTBeHHas BOJSA, ObUIH ofleThl B mmypmyp. [lypmyp kxak Obt
OTKpBIBACT JJIS MyIITH BpaTa, uepe3 KOTOphIe K Hell MPUTEKAroT BHICIINE MUPHI. B camoM nene, mypiryp, KOTOPBIH
MBI BUJIUM CBOMMH TJIa3aMH — 3TO TOJIBKO TYCKJIas TeHb €r0 HCTUHHOW MPHUPOIBL, KOTOpYIo I'eTe Ha3Ban HeOEeCHBIM
JUTeM DJIOXUMOB: «ECIU TOJIEKO MPaBUIIEHO PAaCCMOTPETh B3aMMOICUCTBUE HKEITOTO U rOJy0oro, 0COOEHHO MpHU
WX BOCXOXIEHHH K KpacHOMYy, — Omaromaps YeMmy IPOTHBOMIOJIOXKHOCTH CKIOHAIOTCS APYyT K JAPYTy H
O6’beIlI/IH$IIOTCH B TpEThEM, — TOrga HEN30EKHO Y HaC BO3HUKHET HMCIIOJTHECHHOC TalHBI BO33pC€HUC, YTO 3a OTUMHU
pa3aelieHHBIMU, MTPOTHUBOIOJIOKHBIME CYITHOCTSIMH CTOUT JyXOBHAs TMOJOCHOBA, M MBI €l1Ba yACpKHUBaeM ceOs,
YTOOBl BHH3Y B 3€JICHOM, BBEPXY B KpacHOM (MypIIype) MOMBICIHUTH TaM 3€MHOE, 31eCh HEeOECHOEe pPOXKIEeHUE
DIIOXUMOBY.

OTOT YUCTBIA MypIyp - [BET 30JI0Ta B KOJUIOUTHOM COCTOSHUH. B
[TocpeacTBoM  BOCCTaHOBJIEHHS BOJHOTO pacTBOpa XJOpHIa 30J0Ta i%
BO3MOXXHO TOJYYHTH IypIyp BO BCEX €ro MENbYallINX OTTEHKaxX: 4YeM _
MEHBIIIE KOHLEHTpPAllMs, TEM HEXHee M 4dyJecHee mnypryp. KommoumHsii -
pacTBOp 30j0Ta (OJHA YacTh 30J10Ta Ha 10 MUJUIMOHOB YacTe BOMABI) HACT  puc i,
YyJIECHBIN MypIypPHBIA OTTEHOK, MPHUOJIKAIONINICS K IBETY IMEPCHKOBOTO Jeckusi n nypayp (Geman u Heo) s Terescron useroson spyre,
JIETIECTKA WIM K TOMY HEONHMCYEMOMY OTCBETY, KOTOPBIM H3JIy4aroT ILIEKU
3I0POBOTO PEOCHKA.

30J10TOM ypITyp B CpeIHHE BEKa MCIIONB30BAJICH JJIsi OKPACKH CTeKia. BemuKomenHslii mypnypHBIN IBET,
CEKpeT KOTOPOTOo TOTEPSIH B HAIlle BPEeMs, CTPYSIIUICS U3 CTAaphIX IIEPKOBHBIX OKOH, Kak, Hampumep, B LllapTtpe,
MOJIy4eH C MPUMEHEHHUEM 3TOr0 30J0TOro mypnypa. CeroaHsIIHee MPOU3BOACTBO TaKHUX CTEKOJ HE JOCTUTaeT
BBICOT CPEHEBEKOBOTO FICKYCCTBA.

IlenTpanpHas BceoXBaThIBAIOMIAs MOIIL BceenenHod mepexnBanack napeBHuMu kak Jlyx Conia.
3apaTycTpa M ero y4eHukH HasbiBaid ero Ahura Mazdao, Benukas ConHeuyHas Aypa. [IpeBHUE MOCBSIICHHBIC
3HAIH, 4TO OAHax bl 3T0T ConHeunsld /lyx B Xojme pa3Butus mupa nokuHer COJHIC U CBSXKET ce0s ¢ 3emiiel.
[IpumeuaTensHO, YTO eTUNTSIHE Mevanninch o cBoeM ComaedHoM bore O3upuce, KOTOPOTO OHH YXKe HE HAXOIHIH
6omnee Ha Comare. OHM BeIpaXkainw 3TOT (HakT B MADOIOTHIECKOM o0pa3se paspsiBanms O3uprca ero 3JI6IM OpaToM
Tudonom. Co cBOEl CTOPOHBI, IPpeKH MoUnTa B AniojutoHe oanH acnekT ComHeunoro bora, cymiecTBo KOTOporo
npubImKanock k 3emie. [loaToMy A Hac MOXET CTaTh SICHO, TOYeMy He ATOJUTOH ObLT BracTutedem OnmMiia,
HO 3eBc-lOmmTep, ero oTerr B KadecTBE 3aMecTUTENd. Tarkke bambayp, CONHEYHBIM Tepoil, ymMep B CO3HAHUH
FepPMaHIICB; HACTYMHJIO OOXXECTBCHHOE 3aTMEHHUE, ITOCKOJbKY HMHCIUPUPYIONIUE CHUJIBI MaKpPOKOCMOCA CTajH
HEJOCTHXKUMBI JUIsl YeJIOBEKa BOBHE, B Mupo3nanuu. U, Hakoner, ConHeunsiii Jlyx ObUT BOUEIOBEYCH Ha 3emiie
Kak XpHCTOC. DTO COOBITHE TMEPESKIIN TOTAa HapsAay ¢ HEKOTOPBIMH JTIOAbMHU B llepemuedt Asum m nmpyrue
OTAAJICHHBIC HApOJbl, B 0C066HHOCTI/I KCJIBTBI U T€pMaHIlbl B CBOMX MUCTCPUAX. Taxxe B Kanepaie (1)I/IHHOB
HaxoJsiTCS yKa3aHuss Ha chiHAa JleBbl. B 3TOM MOBOPOTHOM ITyHKTE 4YEIIOBEUYECKON HMCTOPUU TPOU3OIILIO
MIpeBpaIIeHne MaKPOKOCMHUYECKOTO BOAWTEIHCTBA YEIIOBEUECTBA B COKPOBEHHEHININE TyIIEBHBIE CHIIBI YEIIOBEKA,
B COBECTh M COOCTBEHHBIH pa3yM KaK OCHOBY JJISi T€X CIIOCOOHOCTEH, KOTOpbIE JOIDKHBI OyIyT pa3BHTHCS B
Oynymem. Kak pa3 B CO3HaHUU T€PMAHIICB JKUJIa YBEPEHHOCTh, YTO 32 MPAKOM 0OXKECTBEHHOTO 3aTMECHHS CICAYET
HOBas 3eMHasl 31oxa. Bumap mobexxaaer momrs Bonka @enpuca. Ero 6ammaku crienanbl U3 KyCKOB KOXKH, KOTOPBIE
eMy Jajiil JIFOIH, TIPWICKHO paboraBmme BMecTe. M3 paboThl, 1 UMEHHO pabOTHI B COIMAILHOM COOOIIECTBE,
MPOUCTEKAIOT CUJIBI, OO0pa3yromme HOBYIO 3emito. Bo3MokHO nu 0Oojiee BETUYECTBEHHO OIUCATh OTH
crocoOHoCTH?

SIcHO, 4TO 3TH CHIIBI IEHCTBYIOT, MIPEXKAE BCETO, B IEHTPATBHOM OpTaHe YeJIOBEUECKOTO Tejia - B CepIlle.
3ZIGCL HNCTOYHUK TAPMOHMU3HPYIOIIHUX IIOTOKOB, HMCTOYHUK CIJIa)XWBaAHUA HOHHpHOCTeﬁ U HUCTOYHUK CHII A
COLIMANBHBIX 4yBCTB. [lo-BHauMMOMY, cepiile UMeeT OoJblliee 3HAYCHUE M OYIYIIEro pa3BUTHS CO3HAHHS, YEM
IYyMalT CerofHs. 30J0Tas, TO €CTh CEepPICYHBIMH CHJIAMH MPOHU3aHHAS MYIPOCTh OyAeT HeoOXOoAWMa, 4TOOBI
3eMHbIe OTHOIICHUS IPUBECTH B TAPMOHIUYHOE PaBHOBECHE.

Kak CosHIle ToCroACTBYeT Haj pa3BepPThIBAHHEM BCel (U3UYCCKOW KHM3HH, TaK BCSA JAYXOBHAsS HUCTOPHS
YeII0BEYeCTBA BCETa XapaKTepH30BalaCh €r0 OTHOIIEHUEM K 30JI0TY. 30JI0TO MIOYUTAIOCH B IPEBHHUE BPEMEHA KaK
CBATBIHA, MO0 OHO pacCMaTPUBAIOCH Kak COOCTBEHHOCTH BICIINX O00roB. B Erumnre emre, Hanpumep, 3anmpemnianoch
YaCTHOE BJIAJICHHE 30JI0TOM. 30JI0TO XPaHWIOCh B CBATWJIMIIAX M JKPEIBl U 1apU HOCHIIM €ro KaK 3aMeCTHUTEIH
0oroB Ha 3emJie IpH OTIIPABJIICHUU UMH KYJIbTA.

He Tak naBHO B Ype B Xanjee HallIu 30J0TOM LUIEM, KOTOPBIA MOXKHO CUMTATh APEBHEUIICH 30710TOU
HaxonKoW. Pasropencs OXWBICHHBIA CIIOp, IS 9er0 MOT CIYXXKHTh 3TOT mmieM. Ilo ToMy, 4To OBIIO CKazaHO
OTHOCHTEIBHO XapaKTepa 30JI0Ta, SCHO, YTO ATOT ILIeM He ObLT OOEBHIM IUIEMOM, HO JIOJDKEH OBLT IPUHAIICKATH
K KyJIbTOBBEIM IpeIMETaM KaKoro-to xpama. Ha mmeme ykperuieH AucK, oOpamIIIIONINi TOJIOBY Hamojo0ue
Comama. [lo-BumuMomy, 31a popma n3o0pakaeT aypy, KOTopas TOJDKHA OblIa 03HAYATh MPUHATHE 00’KECTBEHHOM
HHCIIMpauuu u3 Makpokocmoca.

[To3xe, korma JIOAM CTald CTPEMUTHCS K OOJIAJaHUIO 30JI0TOM, OHO, IIOCTEIICHHO JCrpajupys,
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IIPEBPATWIIOCh B CHMBOJI JMYHOro OorarctBa. M Ha HeM JEXUT BCe MPOKIATUE IMAAEHUS B cdepy 3romsma.
CeroaHs 3TO 3allI0 TaK JAJNEKO, YTO BCE 30JI0TO MCUE3JI0 B XPaHMIUILAX HAMOHAIBHBIX OAHKOB M B 0OpaIICHUH
ObUT0 3aMEeHEeHO Kycoukamu Oymaru. He Halimem nm Mbl 31ech Opocaromipecs B IJ1a3a Mapajulend JUls
[IOCTEIIEHHOTO IPEBPAIICHUs] O0XXECTBEHHOI'O BOAUTEIbCTBA B CO3HAHUM B COOCTBEHHbIE, JHMYHBIC, HO
a0CTpaKTHBIC MBICIH, KOTOPbIE TaK K€ JAJEeKO OTCTOST OT peajlbHOCTH, Kak Kycok Oymaru ot 3oisota? Ilo mepe
TOTO, KaK YeNOBEK OT aOCTPaKTHBIX MBICIEH OyJeT 0cBOOOKAATHCSI K HOBOMY aKTHBHOMY CO3HaHHIO OyZyIiero,
30J10TO OyzAeT 0cBOOOKAATHCS OT 3TUX PALlMOHAIBHBIX OKOB. IlepBbIe I1aru B 3TOM HalpaBICHUH MOXKHO YBUAETh
y’Ke B TOM, 4TO ITPOM30MIET OTKA3 OT 30JI0TOTO CTaHAApTa U IUIATEXKHbIE CPEACTBA OYIyT IOCTABIECHBI HA OCHOBY
paboThI YeToBeKa U JETIOBBIX KaueCTB.

OmnucaHHbIe CBOMCTBA 30J10Ta XapaKTEPU3YIOT €ro KaK JIEKapCTBEHHOE CPEACTBO MIPU HApYLIEHUH FapMOHUHI
U paBHOBecHs (PU3MONOTHMUYECKHX IporeccoB. [103ToMy OHO SBIAETCS, NMPEXAE BCErO, OTIMYHBIM CPEACTBOM,
PETYIUPYIOLINM ACATEILHOCTh CEplla U KpOBOOOpaIlleHHeE.

3mech YMECTHO HAllOMHUTh OO0 aTIOMUHHEBOM HPOLECCE, KOTOPBI B CIVIQXKUBAaHUM IOJIIPHOCTEH
POACTBEHEH 30JI0Ty. TO, YTO TaM B JIParoL€HHBIX KAMHSIX OTKPBIBACTCA KAaK KBUHTICCEHIUSI TapMOHU3UPYIOIIUX
cu1, B Omipkaiiei k HaM cdepe OTKpBIBaeT OJIaropoHbIM MeTall, 30J0TO.

Oco0eHHO JOKEeH OBITh YNMOMSHYT OJMH AparoleHHBI KaMeHb, KOTOPHIA Ha Cpe3e JaeT 3€JCHBI U
MyPIyPHBIA OTTEHOK — TYpPMalMH. JTO T€ LIBETa, B KOTOPHIX OTKPBIBAETCS YHHUBEpCallbHas CHia 30J0Ta -B
IIPO3payHOl 3€JIeHH JIUCTOBOIO 30JI0Ta U B 30JI0TOM Iypirype. TeM caMblM TypMaiHH, ONpPaBJICHHBIH B 30J0TO,
SIBIISIETCSI OCOOBIM 3HAKOM KOCMHYECKH-3€MHON TaPMOHHUH.

XXXIII. BPATBSA XKEJIE3A

(KobGanbT, HEKENB, XpOM, MapraHel, Boib(paM, BaHAIUHN, IaTHHA)

W3 Hameit moBceTHEBHOW KU3HU MBI 3HAEM, YTO HAPAIY C CEMBIO OCHOBHBIMH METAJUIAMHU CYIIECTBYET PSJI
IPYTHX METAJIOB, KOTOPBIMH JIO CHUX ITOP MBI €Ille He 3aHUMAJIHCh. Y 3THX METaJUIOB, TAKUX KaK KOOAIbT, HUKEIb,
XpoM, MapraHenp, M T. 1. Opocaercd B TJla3a, INpexJe BCEro, MX poOJACTBO C xeie3oM. llpexne Bcero,
MECTOPOKACHUS BCEX MX HAXOIATCS PSIOM C XKeJie30M. MHOTHE KeJle3HbIE PY/bI, MPEX/Ie BCETO TaK Ha3bIBaeMbIe
OJIEKIIbIC PYABI, IOYTH BCET/IA COAEPIKAT TE WIIU MHBIE HITH HECKOJIBKO U3 dTUX MOOOYHBIX METAUIOB. [[1s1 XUMHUKOB
HeJerKo ObIBaeT UACHTU(HUITUPOBATH STH METAJUIBI B CMECSIX, BBUAY MX OJIM3KOTO0 XHMHYECKOTO POJCTBA.

[Ipu paccMoTpeHUU OONBIIMX Pa3TUYUNA MEXKIY METaUIaMUA BOOOINE M TaK HAa3bIBACMBIMU HEMETAJLJIAMU
WIA 3eMIISIMH, YK€ YyKa3blBallOCh Ha TEPUOIUYECKYI0 CHUCTEMY, B KOTOPOH Ui METaJUIOB BOOOIIE HET
npaBuiIbHOTO MecTa. OcobenHo it MetautoB VIII rpynmel, K KOTOPEIM, TIO OOJIBIICH YacTH, IPUHAIIICKAT U OTH
MoOOYHEIE, POACTBEHHBIC JKEJIE3y METAILIBI; OHU CTOSIT M30JIMPOBAHHO M 0€3 CBS3U CO BCEH CHCTEMOH PAJOM ApYT
¢ apyrom. Takxe mocienoBaTeNnbHOCTh HUKENS U KoOanbTa, HapuUMep, OnpeAesieHa HEOAHO3HAYHO, OCKOIBKY
00a UMEIOT OJWH W TOT XK€ aTOMHBEIN Bec. Ilepmommueckas cucrema, 0e3 COMHEHEHS, MpuoOpena ObI OOJBITYIO
HariiiIHOCTh U PE€aJIbHOCTH, €CJIM HUCKIIOYUTL PAAbl MECTAJUIMYECKUX JJICMCHTOB, KaK ITOKAa3aHO HMIKC. Takum
00pazoM, OJMHHAALATH PSIIOB IEPUOIUUECKON CHCTEMBI TPEBPATUINCEH OBl B CEMb, @ BOCEMb IPYIIII - B CEMb.

B »sTOM paccMoTpeHMHM W3 METaUIOB OCTAlOTCS TOJNBKO MBIINIBSK, CypbMa M BHCMYT B Tpymme V
MIEPUOANYECKON CHCTEMBI, BEIIECTBA, 3aHMMAIOIINE MPOMEXKYTOYHOE I[IOJIOKEHHE MEXIy MeTalulaMH |
HEMeTallJlaMd, M BCE-TaKH 110 CBOMM CBOHCTBaM Oymskue V rpymme. OO0 3TuX Tpex BemiecTBax Oyxmer Ooiee
oIpoOHO paccKa3aHo B riaBe «JleTcTBO MeTaioBy.

BaumornprHaIexKHOCT METAJUIOB KENE3HOW TPYIIBl JOKYMEHTHPYETCS ONWHAKOBBIMU WIIH MOIXOOHBIMH
OTHOLICHUAMHU 4aCTU 3TUX METAJUIOB K MarHCTU3MY. Tak K€, KaK XK€JIC30, BEAYT ce0st B MAarHUTHOM II0JI€ KOOAJIbT
Y HUKEJb.

[TomoOHEIM ke 00pa3oM XapakTepusyeTcs Rep | Opra| T (oo (Goge [ |Crumee | Grpen | e
OTHOILIEHHE BCEX YEPHBIX METAJUIOB K 3EMHOMY Iy
BeliecTBy. Bce oHHM, Kak u jkemne3o, o0pasyloT ¢ 2 |7 |®o |pw |cm |wm |osm |Fe
3€MHBIM BEIIECTBOM TBEPJbIE U XPYIKHAE KapOUIbI, 3 e Wem lmar s [Py lsm lasss | .
KOTOpPBIE  pacTBOPAIOTCA B PacCIUIaBIECHHOM -._.‘; | K39 G240 ’* :’f/iﬁz C s
7 2! el .,"',‘;’. -l’ g ,
metaiie. [lpu JnerupoBaHuM CTalIM JOCTATOUYHO - e NNy

COBCEM HEOONBIINX M00aBOK MOOOYHBIX METAJIOB, —
YTOOBI MOJIYYHTh COPTA CTAIH CO CIELHHATbHBIMH

_ sras |yse |
ks ) /%W/' ff ——
lceua 057 5% ;-f,, it b

Ka4yeCTBAMM TBEPIOCTH, BSA3KOCTH, YIPYTLOCTH. s Uds i oaih o msian |
XpoMucras CTalb, HUKEJeBast CTalb,

G

BoNb()paMoOBas CTallb W TaK Jajee CerojHs | Z
HECNEIUANICTy  WM3BECTHBI  KaK  MaTepHalbl,
KOTOpEIE o0namarT CaMbIMU BBEICOKHMH  Picés
CBOWCTBaMH CTaJH.

Mertamtel Kelne3HOW TPyNIbl HMOAAAlOTCs 00paboTke Kak jkenie30. OHM KOBKH M O0JAaroT JTUTCHHBIMH
kadectBamu. [lo OiiecKy W 3BYKy OHM Majo OTIHYAIOTCS OT jkese3a. B ocoOeHHOCTH OHM 00JafaroT OAHMHAKOBON

OPOBOJUMOCTBIO AJIA TCILJIa U 3JICKTPHUYCCTBA. O630p HpOBO,I[I/IMOCTCI\/'I YCPHBIX MCTAJIJIOB IMOCEPCAUHE pdala CCMU
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OCHOBHBIX ME€TAJIJIOB ITPOU3BOJUT CHJIBHOC BIICYATIICHUC.

MporoauMocTs CropocTu

TenAd 3ACKTPHYCCTRE
CepeGpo 100 100 Avna 392
Mear 407 Bewepa 2
Pryte (68)  (76) Meprypuit 36
3oaoto 33 73 Coanne 30

HKeaean 17 0
KoGaaet 17 17
17 17 Mape 18

Maartnma 17 16

Oaono 15 13 Knutep q
Canken § 10 Carypn 2

OTH 4ncia IPOBOJMMOCTEH OJHO3HAYHO ITOKA3bIBAIOT, YTO MBI JOJDKHBI HECKOJIBKO MOOOYHBIX METAJLIOB
OTJIMYATh OT CEMH TJIABHBIX METAJIOB.

[Touemy y xenes3a cTonbko OpaTbeB?

Bb110 MOKa3aHO, YTO KeNe3Hble CUIIBI ¢ MUPOBOH Nepudepun HampasiIeHbl K LIEHTPY U YTO OHM SIBJISIOTCS
HOCHUTC/IKIMU YIUIOTHCHHSA B 3€MHOM OBLITHH. Bcer;[a U TOBCIOJY MblI MMECM IIPOLECC Mapca KaK HOCHTCIIb
WHKapHAIlMOHHOM cuibl Ha 3emie. B mpaBpemena, xorna 3emis emie He Obula TBEPABIM TEJIOM, CYILECTBOBAa
Oosiee TecHas CBA3b MeKAY 3emieil u Mapcom. B Takom ciydyae MOXHO OBIIIO ObI TPEIIONIOXKUTD, YTO CyOCTaHIHS
Mapca ocranace Ha 3emie B cBoeil mpadopme - Hampumep, NpU IepecedeHuH OpOUT. DTa MapchaHCKas
cyOcTaHIMs, KOTOPYIO, KOHEYHO, MOXHO IMPEICTaBIsATh HE B MaTepHajbHOM (opMe, HO B CBEPXMaTEpPHATbHOM
COCTOSIHMHM, ¥ KOTOPYIO MBI Ha3BaJIM MPOLIECCOM eJie3a, MOABEPIiaachk Obl BCEM BIHMSHUSAM 3€MHBIX CHII, TaK UTO
MoOrJIM OBl IPOM30HTH PeoOpa30BaHUs 110 Pa3IUIHBIM HAIIPaBICHUSM.

Kaxkoro poxa Osuté 3TH TIpeoOpa3oBaHUs, MOXHO U3YUUTH 1O OOIHKaM OpaTheB jKelie3a, KOTOPHIE CETOMHS
MIPEACTABIISIOT COO0M MPOAYKTHI 3TUX BaPbUPYIOIINX CHII.

KobanbT

[Ipu u3ydyeHnn kobanbTa CKIaablBacTCs BIEUYATICHHE, YTO ATO JKEJIE30 C OTTEHKOM elle Ooiee CHUIbHOU
3eMHOI npupoasl. Kpome TOro, 4ro oH pearupyeT MarHeTHUECKH Kak jKeye30, o0pasyeT KapOWIbl ¢ 3eMHBIM
BEIECTBOM (yTJIEPOJOM) M B IPOYMX XMMHUYECKHX PEAKIMAX MOKA3BIBACT XapakTep »Kejie3a, MHOTHE ero IpyTrHe
(eHoMeHbI 00HApPYKUBAIOT O0JIee CUITBHYIO CBS3b C 3eMJICH.

Pynel, a Takxke €ro CojaM THHTUPOBAHBI TEMHBIM, MEIaHXOJIMYECKUM DIIEMEHTOM — CHHE-(HOJICTOBBIM.
KoGanbT moka3sIBaeT eIe MEHbIIYIO CBA3b C BOJIOH, YeM jkene30. KpacHsle BogocoaepKaine coian KobanbTa yxe
Ha CyXOM BO3IyXe Ojarojapsi oTnade BOABI CTAHOBSITCS TEMHO-TONYOBIMH. Ha 3TOM OCHOBaHO HCIIOJB30BaHUE
pacTBopa KOOaJIbTOBOH COMM B KAuecTBE CHMIIATHMYECKHX YepHHWJ. BHauane HEBUANMBIE CTPOKM IHCbMa
CTAQHOBSTCS IIPU HarpeBaHWU TEMHO-CHHMMH. KoOanbToBast CONb MCIONIB3yeTCs TaKkkKe KaK JAaTYMK BIAKHOCTH,
OHa MPUHMAMAET TeM OoJiee TEMHBII OTTEHOK CHHEro IBeTa, 4eM cylie atMocdepa.

Ecnu B cBOMX cousix KOOANbT KaskeTcs MOJBM)KHEE, KaK METaIJI OH OoJiee yCTOHYMB, 4eM xeJie30, [loaTomy
€ro MPUMEHSIIOT JUIS TIOKPBITHS KEJIE3HBIX U3/ISJIUH B BHE TOHKOTO CJIOSI, HAIPUMEP, FaJIbBBAHUYECKHM METOIOM.

Otkyna B3suics kKoOanbT? B mepBoOBITHEIE BpeMeHa 3eMilsl Oblia eIe Majo MaTepHadbHBIM TEJIOM, HO
TIOJIHASL TIOJIBMKHOW Opeskaliell )KU3H!. DTa B U3BECTHOM CTENeHH OecTenecHast )KU3Hb MePeKHBaach B IPEKHUE
BpEMEHa KaK MHOTOOOpasHbIH W TECTPHIl MUpP NPUPOJHBIX JyXOB. ['pedeckas W, MpexIe BCEro, IepMaHo-
KeNbTcKass MU(OJIOTHS 3aroHeHa 00pa3aMy NPUPOIHBIX CHJI, KOTOPBIE BIACTBYIOT 32 BHIMMBIMH IIPUPOIHBIMA
¢dakTamu. Hemenkue cka3ku, HarmpuMep, 3T0 HE MPOCTO MPUMHUTHUBHBIN MaTepual Uil 3a0aBbl MaJICHBKHUX JETCH,
HO 00pa3HO NpeAcTaBlICHHBIC MpOLEecChl; oHU BegyT Hac B mMup rHomoB (Kobolde), pycamok (Nickelmanner),
cuib(oB (IyXOB BO3/yXa) U camaMaHp (JyXOB OTHs), MUp, MPEICTABICHHBIA B 00pa3ax MOJBUKHON MPUPOTHOM
IYXOBHOCTH.

CeromHsi MBI CKJIOHHBI 3TH CKa304HBbIE O0Opa3bl OTHOCHUTH K LApcTBY (paHTa3MM WiM, B Jy4lleM ciydae,
paccMaTpuBaTh Kak IepcoHU(UKAIMIO pUpoaHbIX cuil. Ho pasBe, mo kpaitHeil Mepe, He HACTOJIBKO e JIOTHYHO
MPEATONIOKUTE 00paTHOE: MPUPOTHBIC CHIIBI SBIAIOTCS IPOSBICHHEM 3THX HPUPOJHBIX TYXOBHBIX CYIIECTB.
JIronmu, >)KMBYIME B TECHOM KOHTaKTE C MPUPOAOH, KaK MAacTyXH, KPECThsSHE M JIECHHKH, OCOOCHHO B CEBEPHBIX
CTpaHax, Iiec B OIMHOYECTBE MHTHMHAS CBSA3b C IPUPOJIOI M cepAedYHasi HAMBHOCTH €Ille MOTYT CYIIeCTBOBATh, HE
HapyllaeMble TAKUMH JOCTIDKEHHSMH LUBWIM3AIMH, KaK pago M KHHO, YOEXIAIHCh HEOIHOKPAaTHO B
pPEeaTbHOCTH ATHX CKa304YHBIX 00JHKOB. [llaxTepsl W METaITypru CpeHEBEKOBBS, HMEBIINE AEI0 ¢ 00pabOTKON
KEJEe3HBIX Py, 3HAJIH IPUPOLY STHX MOOOYHBIX METAJUIOB, KOTOPbIC IPH BBHIMIABKE Kejie3a YacTO BBI3BIBAIN HX
370CTh M pa3oudapoBaHHe. B mpocrore cBoeit — WM MyIpocTH! — OHH CBSI3BIBANU 3TO, KaK ¢ MPHYMHOM, C
TeATeIbHOCTHIO KOOOJIBIOB M PYCAJIOK U JTAJT UM COOTBETCTBYIOIINE HANMEHOBAHHS.

To ecTb K0OaNBT O03HAYAET, COOCTBEHHO TOBOPs, K000db1. KoOONMbabl, IMEHEM KOTOPBIX Ha3BaH METaJl,
M3BECTHBI TAKKe KaK THOMBI WIIM 3eMHBIE JyXH, OIMCBHIBAIOTCS BCET/Ia B CBSI3M C 3eMiiel M Heapamu 3emin. OHu
paboTaroT B PyIHBIX KMJIAX, COOMPAIOT JParoleHHble KAMHH W METAJUTBI, PyOsAT CKalbl ¥ HOATOTABIMBAIOT 3EMITIO
JUISL paCTEHHA, B KOPHSAX KOTOPHIX OHH JACHCTBYIOT. OHHM ONMHUCHIBAIOTCS KaK OYEHb pPa3yMHbIE, CIIOCOOHBIC BCE
paccuuTaTh U UCUUCTUTHh. OHU HEPEAKO IOCTABISIOT CTPAAaHUs U MyUeHHS JIIOASM, HO 4acTO MM momoraroT. Mx
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XapakTep MEJaHXOJWYCH, U TPOTaTelIbHO UX CTPEMIICHHE K CBETIOMY IHIO. Kak Benvka ObIBaeT WX pajioCTh,
HaInpuMep, Mo MOBOY KPAaCHOTO Ka)TaHYMKA.

Tak Mbl HAXOJTUM KOOAITBT KaK POACTBEHHBIN JKeJIe3y METaJlI, THHTUPOBAHHBIA TEMHBIM METaHXOJINYECKUM
OTTEHKOM W CBSI3aHHBIN C 3eMJIeH CHIIbHEe, YeM camo jkene30. Ero MOKHO paccMaTpuBaTh Kak MPEyBEUYEHHO-
JKEJIEe3HYI0 CyOCTaHITHIO.

Huxennb

Mertann HUKeNb MpeAcTaBIseTcs Kak jkeJle30, KOTOpOoe OTKIOHMUIIOCH 0oJjiee Ha PYCAJOYHYIO CTOPOHY, TO
€CTb OCOOCHHO THHTHPOBAaHO BOAHBIMH CyIIECTBaMH. YXe OJeCK HHKENs COIOEpXKUT B cede DIEMEHT,
HAIMIOMUHAIOIINH 3epKajbHYI0 MOBEPXHOCTHh BOZOEMA.

Conn HUKeNs TMPOHWU3aHBI BEJUKOJICTHBIM BOJHO-3€JIEHBIM TIyOoKMM mnBeroMm. Kak comm menn, OHH
coiepkaT O0JIBIIOE KOMUYECTBO KPUCTAIIMUECKON BOJIBI U JIETKO PACTBOPSIOTCS B KPACHUBYIO 3€JICHYIO KHIKOCTB,
HAIMTOMUHAIOIIYIO TTyOOKHE allbITUICKUE 03epa.

BrusiHue mMemHOW MPHUPOIBI CKa3bIBaeTCs Takke B 00pa30BaHWM KOMIUIEKCHBIX COJIEH: €ClIM Ha PacTBOP
COJIN HUKCJIA HOHeﬁCTBOBaTB AMMHAKOM, TO ITOJIYYHTCA 3eJICHBIN 0CaJIOK TUAPOOKHUCU HUKEIIA, KOTOpBIfI nmpu
n30BITKE aMMHaKa CHOBa pacTBOpsieTcs ¢ roilyOoH, IBeTa candupa, okpackoil. KoHeuHo, 1 HEKOTOphIe IpyTue
OpaThsi JKelle3a JalOT TOAOOHBIE KOMIUIEKCHBIE CONM, HO MMEHHO y HHUKelIs ()EHOMEH TaK BIIEYATIISIONI
BEJIMKOJIETIHEM KpPAacOK, YTO HEMOCPEICTBEHHO HallOMHUHAaeT Xxapaktep Benepol. Kpome Toro, Hukenb Tak xe
XOPOIIO MOAAAETCS PACTSHKEHHIO, KaK Mellb.

Hukens 3amMcTByeT cBoe HaMMEHOBaHHE OT BOJHBIX IyXoB, pycanok, (Nickelmannern), xotopkie
Ha3bIBAIOTCS Takke yHAMHaMU. OHU OMHUCAHBI KaK AyXH-XpaHUTEIHHHIBI PEK, 03ep, MPYAOB U UCTOYHUKOB. OHU
JBUKYTCS M )KUBYT B 3€JICHU PACTEHUHN U PETYJIUPYIOT PACTUTENBHBIE IIPOLECCHI B IPUPOJIE.

C npyroil CTOPOHBI, HUKENh - 3TO BCE-TaKH HCTUHHBIN JKENEe3HBIH METasll; OH, KaK M JKele30, o0iamaer
MAarHUTHOW YyBCTBUTEIBHOCTHIO. Kak W Xkene30, OH pacTBOpsieT B cebe 3eMHOE BEMIECTBO (YIIIepo) M o0pazyer
kapOuapl. [locnenHue, Jerupyst xene3o, ciay)kaT OCHOBOW JUIsi HHUKEIEBOHM CTajH, KOTOpas, Oyarogapsi cBOei
BA3KOCTH, HCIONB3YEeTCS Ul MPOU3BOJICTBA OPYAWHHBIX CTBOJIOB M JPYTUX YCTPOWCTB, HMCHBITHIBAEMBIX Ha
BSI3KOCTh. HuKkeneBas craib, TakuM 00pa3oM, He CTOJBKO TBEpJas, CKOJNBKO Bsizkas. OHa pacTATHBAETCS B JUTHHY
TIOYTH BIIBOE Oe3 pa3phiBa.

Kak y xo0anbTa, Tak ¥ y HUKENA, [0 CPAaBHEHUIO C XKeJe30M, HaOmonaercs: 0ojee CHIIbHOE COPOTHBIICHHE
BO3JICHICTBHIO XMMHUYECKUX areHTOB. [locpecTBOM HUKETUPOBAHUS KEJE3HBIX H3/ICIHHA TOIy4aeM OTHOCHTEIHHO
CTOHWKYIO TIPOTHB BO3JEHCTBHS Cpelbl MOBEPXHOCTh. DTO CBOWCTBO CTAaHOBUTCS TeM Oo0Jiee BBIPAKCHHBIM, YeM
0oJiee MBI IIpOABUTACMCs B I'PYIIIIC KCJIC3HBIX METAJIJIOB.

B ToM e HampaBieHMM HWAET TpoLEecC THAPOTeHH3alUU >KUpa MOCPEeACTBOM Hukensd. [lpu sTom
COBEpIIIaeTCsl MpEeBpalleHue KUIKAX Macel B TBEPHAbIE JKUPBI, MPOXOJAIIee MPH BO3ACHCTBHHM HW3MEIHYCHHOTO
HUKEJs, IPUYeM CaM HHUKEJIbh B PEaKIUI0 He BCTYMAeT, HO MPOCTO MepelaeT pearcHTaM XMMHYECKYIO SHEpTHIO,
OCTaBasiCh BEIIECTBEHHO HEMOBPEXACHHBIM. Takoil mpolecc Ha3bIBACTCs KaTaJIUTHUYECKUM, a BBI3BIBAIOILECE €TO0
BEIIECTBO KaTalu3aTopoM. Takke M 3TO CBOMCTBO YCHIIMBAETCS 1O Mepe MPOABIKEHUS OT HUKEJS Yepe3 XpoM U
Mapraser| 10 IDIaTHHBL.

OOumM 00pa3oM HUKENSA SBJSIETCS 00pa3 MapCHaHCKOW CyOCTaHIIMU, KOTOpast XOTS M TOCPEICTBOM BOAHBIX
IyXOB - cIIyT BeHepsl -coxpaHseT CBOMCTBA MeAW U CBOOOJHYIO XUMHUYECKYIO KUBOCTh, TO €CTh CIIOCOOHOCTh K
KaTajau3y, HO KaK JKEJIEe3HBIH METaJll CTOUT OAHOM CTYIEHBIO HMKE B CBOEM YIUIOTHEHHH.

Xpom

Taxke Henmb3sl OTPHULATh JKEJIE3HYIO NMPUPOAY Xpoma. B pyne oH Bcerma cBsizaH ¢ kene3oM. Baxkneimen
PYJOH SIBISIETCS XPOMUCTBIN JKEJIE3HSK.

XpoM, Kak W JKele30, pacTBOpSIET yriepod W oOpa3zyeT ¢ HUM KapOuasl. [Ipu jermpoBaHuM UM >Kenesa
MOJTyYaeTcsl 3HaMEHUTAask XPOMUCTasl CTallb, U3BECTHASI CBOCH 0COOOI TBEpAOCTHIO, CIEIOBATEIbHO, OH CTOUT €IlIe
Ha CTYIIEHb HIKE B YaCTH CKIICPOTH3ALMH.

Ho cunbhee, yem y jxemnes3a, y Xpoma, ¢ APYroil CTOPOHBI, BEIPAKEHBI IOMUTepUabHbIE CBOHCTBA, TO €CTh OH
MPOSIBIISIET ONpEACICHHBIE CBOMCTBA 0JI0oBa. BBUIO OmMHMCaHO, Kak OJOBO OpPraHM3yeT CBET M BO3IyX M Kak B
IIpoIiecce ITOM AEATeNbHOCTH Ha4apoBhIBAET L[BETA, ¢ Obl OHM HU COAEpKaNUCh. I103TOMY 0510BO IIpUMEHSIETCS
JUTS TPaBJICHUS TP OKpacKe IMIETKOBBIX U MIEPCTIHbIX TKaHel. Takoil ke criocoOHOCThIO 00nagaeT xpoM. To, uro
y JKele3a JIMIIb HaMEeueHO B 3TOM HAaNpaBICHHUH, Y XpoMa pa3BEpTHIBACTCSA MOJHOCTHIO. TpaBiIeHHE XPOMOM
WTpaeT BaXXHYIO POIb B MapeHOBOM WJIM aJIM3apHHOBOM KpallleHWH. Eciau momydaeMble IpU 3TOM LBETA UMEIOT
Oosiee TEeMHBIM OTTEHOK, Y€M IIPH MCIOJIb30BAHMM OJIOBA, TO 3TO BIIOJIHE MOHATHO, IIOCKOJBKY XPOM Kak
JKEJIE3HbI MeTayul MpOHU3aH 3€MHBIMM CBOMCTBaMM jkeie3a. [lo 3TOH ke mpuuMHE y XpoMa MBI HaxOJuM
(bMKCHPOBaHHBII I[BET €TO COJel (FKENTHI KPOH, KPACHBIN KPOH U T. 1. )

Kak xo0asbT MOKET paccMaTpUBaThCA KakK pe3ysbTaT ACHCTBHS 3€MHBIX TyXOB Ha JKE€JI€30, U HUKEJb - KaK
3eMHas CyOCTaHIMs, THHTHUPOBAaHHAs TyXaMH BOJBI, TaK B XpOME MBI MOKEM YBUETb )KeJe30, MpeoOpa3oBaHHOE
JeSITeNbHOCTBIO TyXOB, AEHCTBYIOIIMX B BO3AYLIHOM dJIeMeHTe. B carax m Mudax 3Tu Iyxu Ha3BaHbl cuib(aMu
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i nb¢amu. TaM ommcaHo, Kak OHM KUBYT B BETPE M B BO3AYIIHBIX MOTOKAX, KOTOPBIE 00pa3yIOTCs MIPH MOJIETE
ntull. B 1yXe aHTUYHOCTH IApCTBEHHBIN Open, MpoOWBasCh uyepe3 NMpPOHHM3aHHBIE CBETOM O0JIaKa, KakK MTHUIA
IOmnrepa, mpubmmkaeTcs K TPOHY CBoero rocroavHa. Kak BOAHBIE cyliecTBa CPOJHU JEHCTBYIOUIMM B BOJIE
cwiaM BeHepsl, Tak BO3AYIIHbBIE TyXH WIH SIb(BI ABISIOTCS ciryramu FOmmrepa.

XapakTepHbIM CBOWCTBOM XpOMa SBIISIETCS €ro MyOHibHas criocoOHOcTh. JlyOieHne ObUIO TpecTaBlIeHO
KaKk Tpolecc MyMU(UKAIMU, ¥ YCKOPCHHBIE METOABI AyOJICHUS C TPUMEHCHUEM XpOMa IOKa3bIBAIOT
MTOBBIIIICHHYIO CKIIOHHOCTB K aTPO(QHIECKAM COCTOSHHUSM.

DTa cTOpoHA XpoMma MPEACTABISICTCS] BHAYANE MPOTHBOPEUAIEH JIGTKOCTH BO3AYIIHBIX CHJI, XKUBYIIHX B
nruuybeM mnosiere. Ho 3TOT KOHTpacT Mbl MOXKEM 3aMETUTh TaKKEe y CaMOW NTULBL: BEAb Yy NOTULBI 3TH
CKJIIEPOTHYECKHUE TPOIIECCH MPUOIIKAIOTCS K BBICIIEH TOYKE, KOTa OHA OJHOBPEMEHHO OBJIa/ieBaeT CBOOOHBIMH
BO3IYIIHBIMU criiaMH. HampumMep, HOTa NTHIBI BPAJL JIX SBISETCS YeM-TO OOJNBIIMM, YeM KOXa W KOCTH, U BECh
OpraHu3M NTHULBI CKJIEPOTUYEH. BCIO MTHIy MBI MOXXEM CpPaBHUTH C TEM, YTO Y YEJIOBEKA SIBISAETCS TOJIOBHBIM
mporieccoM. [ITria — 3To TONOBHOE KMBOTHOE, Y KOTOPOTO MpoIecc 0OMeHa BElIeCTB M KOHEYHOCTEH - BCEro
JUIIb HEKWH BUA TpuaaTka. Kak rojmoBa uenoBeka 3a CYET BETETATHBHBIX IPOIECCOB MMEET CIIOCOOHOCTH
CO3HAHMUS, TAK U NTUI[A — CBOIO CIIOCOOHOCTH K NICHHIO M TMOJIETY.

XpoM, B XHMUYECKOM CMBICIIE, ellle Oojiee aTpopUpOBaH, YeM HHKEIb M KOOAIbT, TO €CTh OH €I MCHBIIIS
MOIIaeTC BO3MCHCTBUAM XMMHYECKUX M aTMOC(EPHBIX areHTOB, yeM OHW. [103ToMy HmJsl 3amIuThl OT BPEIHBIX
BO3/ICMCTBUI MOBEPXHOCTU METAINTIMYECKUX U3EIUI XPOMUPYIOTCS.

Mapranen

Mapranen — 3To IpeBHHH magnesium nigrum [InmuHAA. DTHM Ha3BaHWEM OH, BEPOSTHO, YKa3bIBAJ Ha
OTHEHHYIO Npupoay Mapranua. [IoMUMo jKelne3HbIX CBOIMCTB, MapraHell TIOCTOSHHO COTPOBOXKAAET JKEJIE30 B €T0
pylax, UMeeT Te K€ OTHOIICHHS K 36MHOMY BEIECTBY M OOpa3yeT O4YeHb TBEpJAble MapraHIEBble CTAIH - OH
LIEJTBIM PAIOM 3aMeYaTeIbHBIX CBOMCTB JEMOHCTPHUPYET CBOIO OTHEHHYIO MTPHPOY.

Comm ero WMEIOT OKpacKy OT PO30BO-KpacHOM [0 OrHEHHO-(uoneToBol. [lupomrozur, dacto
BCTpEUaroniasics B TMPUPOJC IBYOKHUCh MapraHila, B TOHKOH IUCHEPCUM, NMPUBOAMT K BOCIUIAMECHCHUIO MapOB
cnupta ¥ 3¢upa. JTa OBYOKHCh MapraHIa, SBIAIOMIASACS B BHUJAE IMHPOIIO3UTAa CaMOW BaXHOW W HamOoJjee
pacipoCTpaHeHHON MapraHIeBOH pyIoi, HTpaeT BaXKHYIO POJIb B MPOU3BOJICTBE cTekia. OKpameHHOe U HEYHUCTOe
CTEKJIO MOCPEICTBOM CILUIABJICHUS C TOHKO PACHBLICHHBIM MUPOIO3UTOM CTAaHOBUTCS CBETJIBIM W MPO3PAYHBIM,
Kak OyaTo ObI yepe3 Hero JEeHCTBYET OYMINAroNIas Chiia OTHsA. Ha3BaHue «ITHUPONIO3UT» 03HAUYAET «OUYHIIAIOIIUI
OTOHBY.

HI/IpOHIO3I/IT 10 BHCHIHEMY BHUAY IOJHOCTBIO CKJ'IepOTH‘IHBIﬁ - OH BBITJIAJHUT KakK OTOKEHHBIN jiak, - €
JPYTOi CTOPOHBI, MPOSBIISIONINI OTHEHHYIO CHITY, IEMOHCTPHPYET TEM CaMbIM CaTYyPHHUYECKYIO IPUPOY.

CrJIepOTHYECKYI0 TEHACHIWI0 MapraHija MOXHO IPOWLTIOCTPUPOBATh CIEIYIOIINM HHTEPECHBIM
(1)eHOMeHOM. ,Z[JIH MOJIy4€HUA MacCJIIHBIX KpPAaCOK IMPUMEHACTCA JIBHAHOC MACJO, ITOCKOJIBKY OHO IOCTCIICHHO
ocMoutsieTcss U 00pa3yeT TBepayro IuieHKy. OHO Ha3BaHO MO3TOMY BhICHIXaromuM MaciioM. Croja ke OTHOCHTCS
MaKOBO€ Maclio, Ciy»ailee I MPOU3BOACTBAa Ooliee TOHKMX MACISHBIX KpPacoK ISl KUBOIMCH. BhIchIxaHue
MTOBEPXHOCTH, TTOKPBITOH MAacISHONW KPAacKOW, eciM OHA MOoJydeHa ¢ MPUMEHEHHEM MPOCTOTO JIFHSHOTO Macia,
JUIATCSL HEJISH U JTaxke Mecsibl. Ho ecnmu croya 100aBUTh MapraHell B BUJAC COJIEH KUPHBIX KUCIOT, TO MPOIECC
BBICHIXaHHS YCKOPSIETCS IO THEW W JaKe JacoB. DTU COCTUHEHHS MapraHIla Ha3BaHBI IMOATOMY CHKKATHBaMU.
O6paboTaHHBIE TAKUM 00pa30M MTOBEPXHOCTH MPHOOPETAIOT OCOOCHHO TEILIBIA OTTCHOK.

TaKYIO CKJIOHHOCTH K BBICBIXaHHMIO IMTPU OJHOBPEMCHHOM pPA3BCPTHBIBAHUHN TECIIJIOBBIX KAaUCCTB B JXUBOTHOM
MUpPE HAXOJHMM MBI B IIAPCTBE HACEKOMBIX. OHM CKICPOTH3UPOBAHbBI B BhICIICH Mepe. [14ernbl, ochl, MIePIIHN WU
KaKhe-HUOYb KYKH, TOJHOCTBIO BBICOXIIHE B CBOMX (hopMaX, OJHOBPEMEHHO HMEIOT OCOOBIE OTHOIICHUS K
TEIUIOBBIM CBOMCTBaM aTMochepsl, IpUpO bl U pacTeHuid. [14ensl cpoaHu 1IBETaM, OChl - OoJiee wionam. M Bce 3Tu
YacTH PaCTCHUs MPEJCTABIISIOT OO0 pe3ysbTaT KyJIbMUHAIIME KOCMUYECKHUX TEIUIOBBIX MpoiieccoB. Kpome Toro,
CKPBITBI OTOHB COJIEPIKUTCS, B O0Jiee pe3koil popme, B e ux xana.

3a BCeMHM STHMH OTHEHHBIMH MpPOIECCAMH B IPHPOJE IPEBHHUE BUAETH IEHCTBHE OTHEHHBIX IyXOB. B
CKazkax M carax OHH CBA3BIBAJIMCHL C IpoHeCcCaMu INBCTCHUA, CO3PCBAHUA W IUIOAOHOWLICHUA, WJIHW C
TOCTENPUUMHBIM OTHEM JOMAIIHET0 oOdara, OHM Kak OBl KacaloTCsi CBOMMH OTHEHHBIMH IajJbIlaMH TaKOH
OTBEpEBIIEH CyOCTaHINH, KaK MapraHell.

Boasgppam

ITo Mepe Toro kak Mbl IPOABUTAEMCS IO CEMEICTBY KeJle3a, Mbl BCTpEYaeM METaJIbl, KOTOPBIE MPOSIBISIOT
Bce Ooisiee oTBepKAaroImue cBoicTBa. Bonbdpam, HanpuMep, B 3TOM CMBICIE, C HEaBHETO BPEMEHHU CTajl UTPaTh
3HAUUTEIBHYIO POJb B CTajdbHOM MHIycTpuu. Korma oH jerupyer >keie3o, OH JENaeT €ro TBEpAbIM IO TaKoH
CTEIIeHH!, YTO TOJly4aeMas CTallb MPHOOpETaeT MOYTH TBEPAOCTh anMasa. JTy TBEPAOCTh OHA HE TepseT — B
OTIIMYWEe OT OOBIYHOI CTany — TpW HArpeBaHWH IO CTEMeHH KpacHOro KameHus. IlosTomy oHa okasbiBaeTcs
HE3aMEHUMOM B IPOM3BOJCTBE MHCTPYMEHTA I 0OpaOOTKH CTANBHBIX m3Aenuid. biaromapst STUM cBOCTBaM
BOJIb(ppaMOBasi CTaNIb MOJMYYHIIa HA3BaHUE «OJIATOPOTHON CTAIIHY.
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B Tom xe HampaBieHHH Bosb(hpam 00IamaeT KHUCIOTOYIOPHBIME CBOMcTBaMu. Bonmbdpam He mommaercs
JNCHCTBHIO JTAXKE «IIAPCKOW BOAKH». DTO MPOU3BOAMUT BIICYATICHUE, KaK €ClIM Obl BOJb(ppaM OBUI CBOETO pojia
OIIaropOIHBIM METAJIIOM.

Bonbsdpam npu HakalIMBaHWU HCITyCKaeT KPACHWBBIH OEJBI CBET M, MOCKOIBKY OH CTOEK K XUMHYECKHM
MIPEBPAIICHUSIM, OH YK€ MHOTO JIET IPUMEHSIETCSI IS IIPOM3BO/ICTBA HUTEH HaKaja B JIaMIIax.

Banagmii

JKenesnast mpupona BaHagusi BUIHA M3 MHOTMX CBOMCTB 3TOoro meramia. OH HOCTOSHHO COIPOBOXKIACT
JKEJIE3HBIC PYIbl, B OCOOCHHOCTH B OOOOBBIX JKEJE3HBIX pylNaX OH BCErla MNPUCYTCTBYET B HEOOJBIINX
KoJn4ecTBax. [IpuMedareNbHO, YTO €ro HAXOIAT TAKXKE B COCTABE MHOTUX CEIbCKOXO3SHCTBEHHBIX MOYB U B
IeIUIe BUHOTPaIHBIX KYCTOB M 1y0a.

Bananuii, kak 1 kene30, UMEET CBSA3M C 3€MHBIM BEIECTBOM (YIIIEPOAOM) U 00pa3yeT ¢ HUM cepeOpHcTo-
Oernbie KapOUIbI.

ITomoOHO BoOmb(GpaMy, JEruUpys JKejae30, OH JaeT BaHAJAMEBYIO CTajlb, [0 CBOCH TBEPAOCTH
npuOIKaroIyocs K anMaszy. OHa TakKe MPUMEHSETCS Ui WU3TFOTOBJICHUS HMHCTPYMEHTAa M MPHUYHUCIIACTCS K
BBICOKOKAYECTBEHHBIM CTAJISM.

IlnaTuna

[InatvHa 3auMCTBYeT CBOE Ha3BaHWE OT UCIIAHCKOTO CJIOBA «IUIAaTa», TO €CTh cepedpo. JlelcTBUTENBHO,
IJIATHHA MOXKET pacCMaTpPUBATHCS Kak OMEPTBEBIIEE JKeJIe30 ¢ OTTEHKOM cepeOpsHbIX cBoicTB. Korma mmartnHa
3acThIBaeT, OHa O00pa3yeT W3bENSHHYI0 IIOBEPXHOCTh, KaK cepedpo; B paCIUIaBICHHOM COCTOSHHH OHa
abcopOupyeT BO3AYyX, KOTOPBIi B MOMEHT 3aCThIBaHUsS CHOBa BbiesAeT. CaMbIM BBIJAIONIMMCS CBOWCTBOM
IUIATUHBL SBJSIFOTCS €€ HEMOJBEP’KEHHOCTh BO3JIEHCTBHIO XMMHYECKHMX areHTOB M ee JISHCTBHE B KauecTBE
KaTajam3aTopa.

Tor, kT0 paboTan ¢ MIATHHOBBIMU COCYJaMH, HalpuUMep, HarpeBasl CyOCTaHIIMM B IJIATHHOBOM THIJIE,
IIOMHHT, KaK TIIATEeJIbHO HY>KHO 00EperaTh €ro OT CBETSIIEroCs, T. €. YIIIEPOICOASPKAIIETO Ia30BOT0 TiaMeHu. B
CBETSAIIEMCSl TUIAMEHH TUTellb MOXET CTaTh JIOMKUM M XpYIKuM. [IpudmHON 3TOTO SBISETCS COeNWHEHHE
PacCIIaBJICHHOTO MeTaiia ¢ 3€MHBIM BemlecTBOM (yriepomom). M 3To, 3a HCKITIOYEHHEM pazbelaHus «LapCKOn
BOJIKOW », €JIMHCTBEHHO BO3MOXHOE XMMHUYECKOE COCJAMHCHUE IUIATHHBL. JTO KapOWIHOE 00pa3oBaHUE CIEAyeT
PacCIeHHBATh BCETO JIUIIH CIa0yi0 pEMUHHUCIICHITHIO Kele3a.

IlmatmHa - 3TO caMbIii BBINAIOIIHKCS KaTaIM3aTop, KaTadM3aTop IO CBoeW cymHocTH. OmuH U3
W3BECTHEHIINX B TEXHUKE MPUMEPOB €€ MPUMEHEHHUS - 3TO KOHTAKTHBIN CIIOCOO B IPOM3BOACTBE CEPHOM KUCIIOTHI.
Cepa, cropasi, mpeBpamiaeTcs B JBYOKHCh CEPbI, U IS TOTO, YTOOBI Jajiee OKHCIUTh €€ JO TPEXOKHCH CEpHI,
aHTUpUIA CEPHOU KHUCIIOTHI, TPEOOBATUCH TPOMO3IKHE M HCKIIIOUUTENHFHO CIIOXKHBIE TIPOIIECCHl M YCTAaHOBKH, KAk,
HampuMep, KaMepHBIH Ccroco0 MoydeHus cepHo KHCIOThl. C TOro BpeMeHM, KaK Y3HaJIH KaTaTUTHUECKOe
JICHCTBHE TUIATHHBI, €€ CTaJId HCIIOJIb30BaTh B TOHKO pPACIBUICHHOM COCTOSSHUM B KauyeCTBE KOHTAKTHOM
CcyOCTaHIINM, C TOMOIIBID KOTOPOW OKHUCIEHHE B TPHOKCHI CEPhl MPOXOIUT JIETKO M OBICTPO, MpUYEM cama
IIaTHHA HE BCTYTAET B PEAKIIHIO.

Crnenyromias peakius, Ha KOTOPYIO IUIaTUHA BO3JCHCTBYET KaK KaTaau3aTop, 3TO PEaKlus MEKIy
OTHEHHBIM BEIIECTBOM (BOJOPOJIOM) W XKHU3HEHHBIM BEIIECTBOM (KUCIOpoaoM). Peaknus yckopseTcs Tak, 4To
MIPOMCXOANT CaMOBO3rOopaHue. Te, KTO MOMHHUT eIIe 3I0Xy TOpeloK Aydpa, MOMHAT 3amalbHUKH, KOTOPHIE
HaACBAJIMCh Ha CTCKJIIHHBIC HWUJIWHIPBIL. Ha #ux Obula B MUHMMAJBHBIX KOJWYECTBAX HAHECEHBI pacribUICHHAasA
IJIaTHHA, M BBITEKAOIIAsl Ta30Basi CMECh, IIPY COMPUKOCHOBEHUH C HEll, BO3ropayiach cama co0Oi.

Taxxe MHOTHE JIpyTHE peakilui, OCOOCHHO B OPraHWYECKOW XUMUH, BBI3BIBAIOTCS U YCKOPSIOTCS TUTATHHON
KaK KaTaJu3aTOPOM.

[TockonpKy B IJIaTHHE MBI KIMEEM KaTAJIMTUYECKOE JICHCTBYUE B HAMBBICIICH CTEICHU, ITOTBITACMCS MTOHSTh
CYII[ECTBO KaTaJIn3a.

YXKe TOBOPHIIOCH, YTO HUKENh, KOTJAa OH JEeMCTBYEeT KaK KaTajau3aTop NpH THIPOTCHHU3AIHU XHUPOB, HE
y4acTBYeT B XHMHYECKOM INpOIECCe KaK aKTUBHOE BEIICCTBO, HO IMPOCTO IMEPEIacT XUMHUYECKYIO SHEPTHIO,
M3ITy4aeMylo, TaK CKa3aTh, CaMON CyOCTaHIMEed HUKeNs. JTO U3Iy4YeHHE COIMPOBOXKIACTCS CKICPOTHYECKUMHU
SBIICHISIMH B CaMOM BEIIIECTBE.

Bech mporiecc craner 0ojiee MpPO3payHbIM M MOHATHBIM, €CJIM PACCMAaTPUBATh MOJO0HYIO )K€ CUTYaIUI0 B
BBICIIMX MPHUPOJHBIX IApCTBaX. Tam 3TO MOJIAPHOE PAa3BUTHE MOXKHO CPaBHHUTH C HEPBHBIM mporeccom. Heps
MMeEeT MOCTOSIHHYIO CKIIOHHOCTh K CKIIEPOTH3AIMH; OH HAXOIUTCS B COCTOSTHUW HENPEPHIBHOTO OTMHUPAHUS, U, KaK
CIIEJICTBHE 3TOTO, MPOUCXOAUT BBICBOOOXKICHHWE CBS3aHHOW C HHUM, XOTS M CiNa0o0, JKU3HH. DTO W3Iy4YEHHE
OECTENEeCHBIX CHII SBISETCS 0a30i YYBCTBEHHOW M MBICIMTEIBHOW KM3HH. B 3TOM OTHOIIICGHUM HEPB MOJSPHO
MIPOTUBOIIONIOXEH KPOBHU, B KOTOPOW JKU3HB JEHCTBYET CO BCEW IMOJHOTOH M yYacTBYET BO BCEX OPTraHUYECKHX,
cyOcTaHIINATBLHO-(DU3UOIOTHYECKHX TPOIeccax M NIPEBPANICHUAX HAIIero (GU3WYECKOro Tena. ITOT IPOIecc
OTMHPAHUA OTPAXKACTCA TAKIKEC B XMBOTHOM ILAPCTBE, KaK YiKE OBIJIO TO OMHCAHO Yy OTUL] U HACCKOMBIX. Yem
0osee (U3NUECKOE TEJIO KUBOTHOTO B OMPEICIICHHOM CMBICIIC KAXKETCs aTPO(UYHBIM WIH CKICPOTUYHBIM, TEM
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0oJbITIe  BBICBOOOJKIAETCS COOTBETCTBYIONIEH MaHHOMY BHAY HHTCIDICKTyaIbHONW CHIIBI. OTH CIIOCOOHOCTH
HUCXOIAT HE OT OTHENBHOH OCOOHM JKMBOTHOTO, HO OT BCEro BHJA2, K KOTOPOMY OHO MNPHHAMICKHUT. IDTOT
YAUBUTEIbHBIA UHTEIIEKT TOCIOJICTBYET, HAIIPUMED, B MOJIETE MEPENETHBIX NTULI, 3TOT UHTEIUIEKT MPOSIBISICTCS B
OpTraHM3alMH KU3HU MypaBeHHUKA U MUeTHHON ceMbr! HUKTO ceppe3Ho HE TyMaeT, 9TO 3TOT MHTEIUIEKT MIPHUCYII
OTJIENIbHOM JTaCTOYKE, OTAECTFHOMY MYpPaBbiO HIIM OTIENBHOM muene. Her comMHeHus, 4To 3TH KUBOTHBIE 00pa3yioT
TPYMIIBL, yIpaBisieMble 0ojiee BHICOKUM HHTEIUIEKTOM, KOTODBIH 3aKII0YEeH HE B OTACIBHOW OCOOM, HO W3BHE
OCYILLUECTBIISIET MNOIAAECPKKY, PYKOBOIACTBO M OpraHMU3ALMIO IIEepeleTa JacTO4YeK, >XU3HM MypaBEeMHUKA WU
MMYETTMHON CEMbH.

B muHepanbHOM HapcTBE TO JK€ caMOe MOXKHO HaONIIoJaTh y METaJUIOB, MPUHAUIeKAIINX K CeMbe JKelesa,
KOrJa XMMHYECKOE CYLIECTBO MeETajla BBIXOAUT M3 HErO0 U JEHCTBUE €ro MpPOSBIAETCA B HEMOCPEICTBEHHOH
OJIM30CTH OT CaMOTO BEIIECTBAa. DTO HAONIOMAETCS Y HUKENS B MPOIECCe THAPOTCHU3ANNN XUPOB, Y MapraHiia,
KOTJ]a OH KaK CHKKaTHB YCKOPSET MPOLIECC OCMOJICHHSI MACIISTHBIX KPAcOK MIIM OKUCIICHHE CIUPTa U 3(Upa, BITIOTh
JI0 caMoBO3ropaHus. Takxke y Bolb(paMa v BaHAIWS B BO3PACTAIOIICH CTEIIEHH 3aMeTHa CKIIOHHOCTh K aTpoduw,
Omaromapsi yemy o0a TaKKe SBISIFOTCS CHJIBHBIMH KaTalu3aTopaMu. BeIcmiedl TOYKH 3TO CBOWCTBO AOCTHTAET y
IUIATUHBl ¥ TJIATMHOBBIX METaIOB (OCMHUM, WpHAWH, Mamaauidi ¥ Tak pgajuee). [lmaTwHa, Kak XUMHYecKas
cyOcTaHIMs, MOYTH MOJHOCTHIO aTpouyuHa U ckiepoTndHa. OHa AEHCTBUTENBHO 10 TAKOW CTEIIEHH MEPTBA, YTO
0oJiee HE B COCTOSTHHM y4acTBOBATh B KaKOH-TMOO XUMUYECKOH peakimu. Ho 3aTo oHa okpykeHa Kak Obl aypoii
XUMHYECKON SHEpTHH, KOTOPas MOXKET BBI3BAaTh M YCKOPUTh MHOTHE XUMHUYECKHUE PEaKLnH, - KOTOpble 6e3 3Toro
HE MOTJIH ObI COCTOSITHCS, - CaMa e OHa, KaK BEIECTBO, IPH 3TOM HE MCIBITHIBAET HUKAKHX U3MEHEHUH. HBIMU
CJIOBaMU: 0JaropoTHOE CBOMCTBO MPUAABATH CHIIBI OBLIO OTIAYEHO CMEPTHIO.

Tenepr MBI TOHUMaeM, TIOYEMY TUTATHHA HE BOCIIPUUMYNBA K XUMHUYECKAM BO3ICHCTBUSAM U BEAET ce0sl Kak
6naropoausiii Metayu1. Ho 3ta GnaropoaHasi mpupo/ia IIaTHHBL COBCEM JIPYTOr'0 CBOMCTBA, YeM Y 30J10Ta. 30J0TO
OJIarOpOAHO B CHIIy aKTHUBHOTO yJAEp)KaHUS JHCTAHIMHM B OTHOIICHWW APYTUX BEIIECTB, a IUIATWHA HE MOXKET
pearupoBaTh C IPYTHMH BEIIECTBAMH, IMOCKOJIBKY OHa MepTBa. OHa cranma OIaropoaHol, MOXEPTBOBAB CBOIO
XUMHUYECKYIO CYIITHOCTD.

Tak, B OpaThsx *eJie3a Mbl BUIUM TOJILKO METaJUIbI, KOTOPBIE MPOJOJKAIOT TJIaBHOE HalpaBlieHHE MeTaslia
Mapca, a UMeHHO, Bce OoJiee MOABEP KEHBI OTBEPKAAOMUM cuiaM 3emid. [Ipu 3ToM OHE pa3BUBAIOT CBOWCTBA,
KOTOpBIE SIBIITIOTCS OTPaXeHWEM [pYTuX KocMuieckmx cdep, Benepsr B BomHo#, HOmmTepa B BO3AYyHIHOWH,
CarypHa B €T0 B OTHEHHOH IpUpPOJIE.

XXXIV. AETCTBO METAJIJIOB
(CypbMa, MBIIIBSK, BUCMYT)

PaccmoTtpenue cemeiicTBa xene3a NO3BOJIMIO HaM YBHUJIETh B HOBOM CBETE MPUPOAY TEX METAIIIOB, KOTOpBIE
B COBPEMEHHOM LMBWIN3ALMH OKPY>KalOT HAC B IOBCEAHEBHOMN JKU3HH U IO 3TOW IPUYMHE OJIM3KO CTOAT K HaM.
Ho psx meramnoB, ocoO0eHHO i XMMHUKOB, emle He ucueprnaH. OTCYyTCTBYIOT METaJIbl CypbMa, MBIIIBSIK U
BUCMYT. OTH BEIIECTBA, O KOTOPBIX €II€ IO-HACTOSIIEMY HE H3BECTHO, SIBISIFOTCS JIM OHU YK€ WIN elle He
METaJUIaMH, - 3TO BUJHO Y€ MPH PACCMOTPEHUH IEPHOANYECKON CUCTEMBI, - YAUBUTEIBHBIM U NIEPBOHAYAIEHBIM
obpazoMm crosT Onm3ko K 3emuasaM. Kak nemo oOCTOMT B KaxZOM ciydae, HPOSICHUTCA W3 CIELYHOLIETO
MIpeJICTaBICHUS.

CypbMma

CypI)Ma BO MHOTHUX OTHOIICHHUAX BBIKA3bIBACT CBOﬁCTBa, ITPOTHUBOIIOJIOKHBIC METaJIJIaM JKeJIe3HOU TpyIIlbI,
9TO BUIHO YK€, €CIIU JKEJIE3HBIC PyIbl — HallPUMeEp, MapKa3uT WIN CHICPUT — CPABHUTH C aHTUMOHHTOM (CM.
puc. 59). AHTUMOHHT, Ha3bIBAEMBII TaKKe CYphMSHBIM OJIECKOM, KaK CEPHUCTas CypbMa, SBISETCS BaKHEHIIeH
CYpbMSIHOH pyI0i.

CypbMa JMamMarHeTH4YHa, TO €CTh OHA HE KaK JKEJIe30 OPUCHTHPYETCS B HAIMPABICHUU CUJIOBBIX JHHUN
36MHOTO MarHeTH3Ma, CTpellka M3 CypbMbI TIOK&)KET HaIpaBlieHHe, TEePIeHANKYISIPHOS K CHJIOBBIM JIHHHUSAM, TO
€CTh CypbMa HU30eraeT 3eMHOTO MarHeTH3Ma.

B TOM jke HampaBICHUM JIEXKHT CIEAYyIOlee SIBJICHUE: €CIIM CYpbMY ODICKTPOJIUTHYECKH OCAIUTh W3
pacTBOpa, Ha AIEKTPO/Ie TOABIISETCS CBOeoOpa3Has MoquUKaIus MeTallla, TaKk Ha3bIBaeMasl B3pbIBYaTast CypbMa,
KOTOpasi B3pBIBAETCSI, €CIIH €€ IMolapanaTh Wil HarpeTh.

OTH (EeHOMEHBI MOKa3bIBAlOT, YTO CypbMa - 3TO HEYTO, HEOXOTHO Haxopsmeecs Ha 3emie. B Buue
AHTUMOHHUTA OHA JIEMOHCTPHPYET XKMBoe m3nyueHne KocMoca, pemmnTenbHO OTBEpPraeT TEMHBIE CHIIBI 3€MHOTO
MarHeTu3Ma, U €CJIH €€ CHJIOW, MOCPEJCTBOM MPOIYCKAaHUS SIEKTPUYECKOTO TOKA, 3aCTABIIIOT MPOSBHUTHCS B
METAITMYECKOM BHZE M3 PacTBOpa, OHA pearnupyeT ¢ HEOOBIKHOBEHHOH JXHBOCTBIO W IIOCPEICTBOM B3pHIBa
BBIPBIBACTCS U3 OKOB 36MHOM (DOPMEL.

CypbMSIHBII TpoIiecc MPOSBISAETCSA B SIBICHUSX aTMOC(EpHOH M3MOPO3H ¢ ee Mupuagamu uri. Ho xakum
00pa3zoM IPOSBIIIETCS U3MOPO3b U Kak OHA oOpa3yeTcs?

Mgl 3HaeM, 4To Mpu CHOM Hebe arMochepa mpoHK3aHa MPO3pavyHbIMU BOASHBIMU NTApaMH, TO €CTh BOJIOW B
TOHKOH Bo3IymHOH ¢opme. Ho korma BHe3amHOE OXJIaXIEHHE STHX BBICIIMX CJIOEB NPUBOIUT K CTYIICHHIO
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BOJSIHBIE TIApPbI, TO 3TO MPOSABISAETCS, MUHYS XUAKOE COCTOSHHE, B (hopMe OECUHCIIEHHBIX MANEHBKHUX JIEISTHBIX
uri, ¥ o0pa3oBaBIIMECS TakuM  00pa3oM  KPUCTAJUIMYECKHE  O0Jlaka  SBISIOTCS — MEpOOOpa3HO
CTPYKTYPUPOBaHHBIMH, TaK Ha3bIBAEMBIMH IEPHCTHIMH OONakaMu. Bo Bceil koH(HTypanwm 3TUX OOIAKOB MBI
BHIUM 00pa3 yTpeHHEW 3apH MaTepHaIN3alldi M3 KOCMHUYECKOT0 M3IydeHHsA. Eciam 3TOT mpormecc MpOMCXOIUT
BOMM3M 3eMiid, TO JICASHBIC WIJIBI COOUPAIOTCA B  pa3IMYHBIC Y N
KOH(QUTYpaluyd, ¥ Mbl MOJydaeM U3MOpo3b. 3MOpo3b He sBiseTCS / e
pe3yNIbTaTOM TIOCTENEeHHON KOHJEHCAIlMW BOTHBIX IapoB, HO BHE3AITHBIM //kjr—\\\
CTYIICHHEM TIapoB JI0 TBEPJOTrO COCTOsIHUS. [103TOMy HM3MOpO3b HUMEET L )
JTy4eBYIO KOH(PUTYpaLnio IephEeBBIX 00IAKOB. a4 l__—_ |‘r

CpenHsas 4acTh arMocdepbl — dTO KydeBble oOnaka. B Hux
KOCMHYECKOE W3IYYeHHE CMSITYCHO [EHTPOCTPEMHUTEIbHBIMU CHIIAMHU
3emun. B pe3ynbraTe 3TOro BO3HUKAIOT HE MyYKH Jy4ei, HO cheprueckue
BoasiHble Karumi. CKIIOHHOCTh K cdepuueckoid (opme ompeneisier Bech
BHemHWA BUA oOmakoB. Korma Qopmupyromas u mogbeMHas CHIIBI
HaxXoOaATCA B TAKOM paBHOBECHU, YTO 06p330B3HI/Ie HE OTKJIOHACTCA HU B BO3AYUIHYIO, HU B XXUAKYIO CTOPOHY, TO
OHO HAXOJHWTCS B KOJUIOMJHOM COCTOSIHUM, KOTOPO€ B JJAHHOM CJIyYae SIBIIIETCS MPOMEXKYTOYHBIM HE MEXKIY
TBEPIbIM M XKUJKUM, HO MEXKIY XHIKHAM W ra3000pa3HeiM. Takoe o0lako MBI MOXKEM Ha3BaTh a’3po30Jbi0 (B
MIPOTHUBOIIOIOKHOCTH THAPO30JIH).

Ho ecnu paBHOBecue HapyIICHO M IICHTPOCTPEMUTEIIBHBIC CHIIBI MOJyYalOT MEPEBEC, TO BOJISHBIC KaIlIH
Ha4yMHAIOT Habyxatk, uneT JJoxas. U3 kydeBoro obnaka oOpasyercs J0XkKaeBas Tyda.

Ilocmennsist cragust 3TOr0 MyTH K 3eMile JOCTUTAeTCs, KOTha JOXKIeBas BOJa B BHIE XHAKOTO 3epKaia
YCIIOKaWBAaETCsI B MOPSIX U OKEaHaX U MPH OTPEICICHHBIX YCIOBHAX 3aMEP3aeT B JIeA. DTOT Jiell — TOMOTCHHAs U
TBEpas Macca, COBEPIICHHO OTIUYHAS OT U3MOPO3H.

CyppMa OCYIIECTBISET TOT Xe Tporecc B cdepe MeramioB. OHAa Kak 3acTHIBIIEE BEIpAKCHUC
MCTAJNIMYHOCTU TEX MHUPOBBIX BPEMCH, KOrjJa METAJJIbI €IIC HE ObLIH I[I/I(i)(i)epeHHI/IpOBaHI)I. BrITH MOXKET, MOXXHO
CKa3aTh: U3 3TON NMPEHATAIILHOW M 3MOPUOHAILHOM CTAJMH METAUIMYHOCTH CypbMa, 0e3 BCSIKOTO Imepexoa, Obiia
ocaxxieHa B 3eMHyI0 Qopmy. Oto muts Kocmoca, 3akoBaHHoe B 3eMHOU (opme. OHO HE HMEIO BpEMEHH
MIPUCIIOCOONTHCA K 3€MHBIM OTHOMICHHSM. HO MBI MOXKEM IMOCTENEHHO MPUYYUTHh €ro K 3emiie, IpOBOJIs depes
XUMHYECKUE U (PU3MUYECKUE TIPOIeCcChl. Torna CTaHOBUTCS BO3MOXKHBIM HAWTH B CYpbME CJICIbI CKPBITHIX CBOMCTB
PTYTH, MeIli U cepedpa. DTH CBOICTBA, B HEKOTOPOM CMBICIIE, SBISIOTCS JIUIIH OTTEHKOM MOCTENEHHOTO TpoIiecca
YIUTOTHEHHS, KOTOPBIH CypbMa 000IILTa B Pe3yIbTaTe CBOETO BHE3AIMHOTO OCAKICHISL.

CypbMa 00J1aZ1aeT CIoCOOHOCTRIO 00PA30BBIBATh CILIABBI TIOYTH CO BCEMHU MPOYUMH MeTayiaMu. [Ipu 3ToM
MIPUXOJIAT HA NMaMsITh aMalibramMbl pTyTH. CKIOHHOCTh K 00pa30BaHMIO IIAPUKOB M Kalle)ib TAKXKE HarJsIHa, €CITH
pacmliaBiIeHHYIO CypbMy — OHa JIETKOIUIaBKa — BBUIMTH Ha Tapenky. PacmaBienHas cypesma B (dopme
MaJIeHbKHX Karejek Oeraer Mo Tapeike MO MMapaboindecKuM KpPUBBIM M B CBOEH JKHBOH MOJIBHKHOCTH
HaroOMUHAaeT PTyTh. Pa3Be He BWHA Mapajuielib ¢ TEM MPOIECCOM, TIe BOJSHOW Map CO CBOUM 00pa30BaHUEM
KareJeK MmepexoauT B ¢opMy KydeBbIX oOmakoB? Ho cyppMa HEKOTOphIM 00pa3oM CHOBa CTPEMHTCS K 0Opasy
MIEPHUCTHIX 00JIAKOB: 3aCTHIBIITUE MMAPUKH HA TAPENIKe MOKPHIBAIOTCS JIETKOW U3MOPO3BI0 OKHICIIA CYPHMBI.

CyppbMa B CBOEM XHMH3ME BBIKAa3bIBAET HEOOBIYHYIO CKJIOHHOCTh K OOpPa30BaHUI0 KOMIUICKCHBIX
coequHennid. [logoOHO Menu, oHa 0Opa3yeT HeoObIYHBIE COOOIIECTBa BEIIECTB, 0OCOOEHHO ¢ BUHHON KHCIIOTOH H
ee COJSIMH. OTO YKa3plBaeT Ha CHJIBI JKM3HH, KOTOPBIE YIEPKUBAIOT CypphMy — Kak W Meab — B cdepe
npeBpalieHnii. Buranusupyromuye cuiabl CypbMbl, MEXKAY MPOYHM, H3BECTHBI TaKXKe U3 Tepamuud. IDTO MOKHO
CPaBHUTH C JalbHEHIEH cTajnell HUCXOXKICHUS BOJSHOTO Tapa ¢ BBICOTHI Ha 3€MITIO, KOT/Ia OTLIOIOTBOPSIOIIHIA
JIOX b, TIPOITUTHIBAS BOJIOM 3eMITIO, COOMPAETCS B PEKU B 00YCIIaBIMBACT TUIOAOPOIHE 3eMITH.

[Mocnenusist craausi, KOraa BoJa yCIIOKAaUBAETCS M 3aCTHIBACT B JIEITHOM 3epKaje, HAXOJUT CBOE BhIPAKCHHE
B CYPBMSIHOM 3€pKaJie. BONBIIMHCTBO PacTBOPOB CypbMbI CKIIOHSIOTCS K 00pa30BaHUIO 3€PKAIBHOMN TTOBEPXHOCTH.
B ocobeHHOCTH KOJUIOMAHBIE PAacTBOPHI CypbMBI U €€ COSIMHEHHWH IaroT d4yJecHble 3epkana. Mrak, 3mech
IEHCTBYeT cepeOpsHBINA MPOIECC: XOTSA MBI €lle BHUINM - IOCPEICTBOM CypbMBI -mlecTpoTy Kocmoca Bo Bcex
uBeTax paayru. KoimonaHeie pacTBOpPB COSAMHEHUI CYPhbMBI, 0COOCHHO CEpHHUCTBIE COSANHEHHUSI, KOATYIUPYIOT B
3epKajJbHBIE TOBEPXHOCTH B OTHEHHOM KpPacHOM, OpamwkeBOM, jxenToM. OTCIoJa Ha3BaHUS: CYPbMSIHBIH
pyOMHOBEIH, CyphMsIHasE KMHOBAapbh, CEPHUCTHIN 30J10TOH U Apyrue. Jlake B 3TOM 3acThIBIICH 3epKaIbHOH (hopme
MOXEM MBI O6Hap}7)KI/ITI> CKJIOHHOCTb CYpPBbMbI K O6p330BaHI/IIO HU3MOpPO3M B MNEPLEBUIAHLIX Y30pax, KOTOPBIC
HEPEJIKO BUJIHKI B 3epKaJe.

OTO0 IUTS, CypbMa, TIOCTOSTHHO CTPEMHUTCSI HAa CBOKO KOCMHUYECKYIO POAMHY, B HEPOXKICHHOE COCTOSTHAE. MBI
MOXKEM 3TO YBUAETH M3 pANa APYTUX SBICHUH: €CIIH, HAPHUMEpP, CYPbMSIHUCTBIA BOAOPOJ, SIBIIIOIIUICS Ta30M,
ObIcTpo ocTyauTh 10 100° HMXKE HyJS W TOCTEHCHHO IOCPEICTBOM OKCHAMPOBAHUS YIAIHTh BOJOPOM, MBI
MOJTyYMM YHCTYIO CYpPbMY B COBEPIICHHO HEeMeTalTndeckoil gopme. OHa 1O BHEIIHEMY BHIY HAIlOMHHAET Cepy
wii Gocdop 1 He TOIBKO B3pBIBUATA, HO M caMOBo3ropaercs. Takas Hu3kas TeMreparypa (amwke muayc 100° C)
VIUIOTHHJIA CYpbMY B PETHOHE, KOTOPBIH — OCTaBasCh MPH HAIIeM O0pa3e — JICKHUT JaKE BBINIC MEPUCTHIX
00J1aKOB.

-‘\“‘—_.___—-"/

Crpeaka Komnac;

Pue. 66,

MarseTnas meaeas u ARAMATHETHIM (AHTUMATHETIIIM) CYPBMEL
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Jlanee OTIMYHUTEIBHON OCOOCHHOCTBIO CYpPBbMBI SIBISICTCSl TO, YTO OHAa HE B COCTOSHHH OOpa30BBIBATH
3eMHble (hopmbl coneid. Tak, XJOpua CypbMbl (TPEXXJIOpHCTas CypbMa) MPEICTaBIseT COOOM >KHUPOMOAOOHYIO
CyOCTaHIIHIO, KOTOpas UMEET B HEMEIIKOM sI3bIKe Ha3zBaHHe Antimonbutter (B mepeBoie: «CypbMsHOe Macioy»). OH
Jaxe BesIeT ce0sl KaKk Maclio, pacTBOPSISCH B (HPE U IPYTHX OPraHMYECKHX PACTBOPSIONINX CPeax.

B camoMm zierne, cypbMa CTOUT Ha IIOPOTe MaTepHaIbHON MaHH(pEeCTalM METAILIOB.

OTH CBOWCTBA CYPbMBI ONPENEIIAIOT €€ TePANeBTUUESCKYIO IIEHHOCTh: HCIOJIb3yeMasi B BBICOKHX ITOTCHIIHUSIX,
OHa TIPMHOCHUT B OPraHM3M IOHOIIECKYIO JKMBOCTb, HO HE B CMBICIIC Pa3pacTaHus, a NMPOHU3BIBACT JIydaIleics
obpaszytomeit cunoit. Tor dakr, uTo oHa U3 HeanpepeHIIMPOBAHHOHN CTaMU CTYCTHIIACh B JIydalnyrocs Gopmy,
JIeIaeT MOHSATHBIM €€ IWCTBHE Ha KpoBb. CaMa KpOBb NPEICTaBISET COOON HEKUil BUI CTaIMH PABHOBECHS, - KaK
3TO GBUTO 0XAaPaKTEPU30BAHO VIS KYYEBBIX 00JAKOB, - IJI¢ CTYIIAMOIINE U PACTBOPSIOIIME HPOLIECCHl HAXOAATCS B
cBoero pona paBHoBecuu. CypbMa MOXET PEryJHpoOBaTh TOT MPOIECC U MOXET CTaTh LICHHBIM JICKAPCTBEHHBIM
CPEICTBOM TIpH TeMO(WINH ¥ TMOJOOHBIX COCTOSIHUSIX, €CIM B 3TOM CaMOM J>KMBOM OpraHe HeI0CTaeT
(bopMHpYOLIe-CBEPTHIBAIOLINX CHUIL.

MblbsK

OnwucaHHbIE OMONAXUBAIOLINE CBOWCTBA CYpbMBI, MBICTHMBIC B IPEBOCXOAHON CTEIIEHH, BEAYT K MBIIIBSIKY.
[Nocneanuii BoOOIIE HE UMeeT HUKAKOW (DOPMBI U CYIIECTBYET B BHJE MBUIH. JTO BBHIPAXKEHHE UCKIFOYUTEITHHON
CyXOCTH, U €CJIM 3Ta IbUIb I')Z[e-HI/I6YIlB CKaIUIMBACTCA, TO OHa TaK M OCTAaCTCA B BHUJAC IIBIIIM M B CBOUX
COEAMHEHMSAX MMOYTH HUKOTIA HE CTAHOBUTCS KPUCTAIIOM HIIH C(hOPMHUPOBAHHOM MOPOION KAMHEM.

OOBIYHO MBIIIBSIK U €T0 COCTUHEHHS, MUHYS JKUIKOE, Cpasy MepexolsiT B MapooOpa3HOe WIIN MMBUICBUIHOES
cocTostHre. Tak MBIMIBAK MMOCTOSHHO HAXOAUTCS B COCTOSIHAM JAe3MHTETpalliy, pacraaa u pacusuieHns. [loatomy B
IpupoaAc €ro Mmo4UTU HUKOIrJAa HE HAXOIAT KOMITaKTHOM MaCCOfI, HO ITOYTH BCEraa B BUAC CJIICAOB B JAPYIrux pyaax.
Kaxercst, kak eciu ObI YACTUYKU KOCMUYECKOTO JbIMA MPOIUTAIH 3TH PY/IBL.

OTO CBOIMCTBO MBIMIbSIKA TMPEBPAIATbCI B OBIM — TIOJB3YSICh HAIIUM O0pa3oM - SBISeTCS Kak Obl
OTpaXCHHUEM TeX aTMOC(EpHBIX COCTOSHHI, KOTOpbIE HaM HM3BeCTHBI M3 crpatocdepsl. Korma romyboe HebO -
0CcOOEHHO YacTO 3TO MOXXHO HAOJIOAaTh BECHOW - ClErka 3aTsSHyTO €/Ba 3aMEeTHOW Oelod IBIMKOH, 3TO
MIPOUCXOANT OT 3aMyTHEHHs cTparocepsl obOimakamu, oOpa3yroIIMMH HEe KOMIIAKTHYIO MaccCy, a COCTOST H3
MIPO3PAYHOTO «BBICOTHOTO JBIMAY.

JleficTBUTENBHO, YaCTO COMHEBAIOTCS, SBJISCTCS JIM MBIIIBIK METAJJIOM, WJIH OH MPHHAUICKHUT K JAPYTou
o0xactu, KoTOopas CTOMT Haj MeTawiamu. [Ipw OBICTPOM OXJaXKIEHHH Mapbl MBIIIbSKA MEPEXOIAT B (QopMy
COBEPIICHHO HEMETAJUTMYCCKOH, TMOoXoked Ha ¢ocdop cyOcTaHIuu. DTy MOAW(PHUKAINNIO HA3BIBAIOT <«OKEITHIM
MBILIBSIKOMY», U OHA BeJIeT ceds 4acTo Kak Gocop. ITOT MBIIIBIK PAaCTBOPSETCS B CEPHICTOM YTIIIEPOAE U APYTHX
OpPTaHMYECKHX DPACTBOPUTENSAX U Tak JIETyY, YTO €ro 3amax, HallOMHHAIOUIWH 3amax 4YeCHOKa, UyBCTBYeTCS Ha
JTAJIEKOM PaCCTOSHUH.

IToaTOMY, HaBEpHOE, MOKHO CKa3aTh: MBIIIBSK MIPEJCTABIISIET YIIOTHEHHYIO CTYIIEHb Pa3BUTHUS, HA KOTOPOU
METaJUIMYHOCTh Yepe3 BpaTa (ocdopa BecTymaer B MaTepuaibHylo ¢popmy. @ocdopHeiil mpouecc momMoraeT npu
POKICHUA MHOTHX SIBJICHHH, HOO 00JacTh ero JEHCTBUS MPOCTUPAETCS MEXIY ABYMS IMOIIOCAMH, OT BBICIIEH
IyXOBHOCTH 1T TIy0Oodaiiieii MaTepuanbHOCTH (CpaBHUTE CTp. 178).

Taxke Kak CyppMy MBI ONPEICIIMIN KaK JUTS CPEIU METAJUIOB, TaK HaM CIEAOBaIO Obl HA3BaTh MBIIIbIK
SMOPHOHOM CpEIH HUX.

TepaneBTHUECKOE IEHCTBIE €r0 JEKUT COBEPIIEHHO B HAPABJICHUH OMMMCAHHOTO Xapakrepa. OH neicTByeT
BBICYIIMBAIOIIEC, TO C€CTbh YCTPAHACT HU30BITOK KHUJIKOCTH B OpraHusme. Taxxe TOHSTHO €ro TOHU3HPYIOIICC
JeiiCTBHUE: BereTaTHBHBIEC MPOIECCH ONpeaesieHHBIM 00pa3oM OOpIOTCS 3a CBOIO JKUAKOCTHYIO OCHOBY, KOTOPYIO
MIBITAETCS BHICYIINTh MBIIBAK. Kak HEKOTOPHIN BUJ peakmud, OH BO30YKIAeT CTPOUTENBHBIE CHIIBI OPraHU3Ma,
KOHEYHO, TOJIBKO TOrJa, Koraa mpuMEHACTCA B MUHUMAJIBHBIX J03aX.

Bucmyt

OTOT MeTalll TSDKEJ U, B IPOTHBOIOIOKHOCTD MBIIIBIKY, HAXOAUTCS B GOpMe KyOHMUECKUX-POMOOBUAHBIX
KpUCTAJUIOB. OTH MeTaJUTMYeckue oOpaslbl Ha CBOEH MOBEPXHOCTH HMMEIOT TEepheBUAHBIE TPEIIWHBL. BucmyT
XpyHOK W JIETKO NpPEeBpallaeTcsl B TOHYAHIIMN MOPOIIOK. Bech ero BHEIIHWN BHI MPOU3BOIUT BIIEUATIECHUE
riIyOOKOH CTapoOCTH M CKJIEPOTHYHOTO cOCTOsiHMA. Ha 3Tu ke CBOWCTBa yKas3bIBaeT TOT (PAKT, YTO OH 4acCTO
MIPUCYTCTBYET B KOOAJIbTOBBIX M HHKENIEBBIX pyJaX, TO €CTh B COEAMHEHHUSIX C YIUIOTHUBLIMMHCS >KEJIE3HBIMHU
CBOMCTBaMHU.

C Ipyroil CTOpOHBI, BUCMYT MPOSIBIIAECT TaKUE K€ JETCKUE CBOWCTBA, KAKWE MBI 3aMedalu y cypbMbl. OH
TaKKe JUaMarHeTH4eH, TO €CTh M30eraeT MarHUTHOTIO IO U JaXe BOJIM3M MAarHUTHOTO IOJS OTTaJIKUBAET
anexkTpuuecTBo. HecMoTps Ha ero 3eMHYI0 TSDKECTh M €r0 MOPIIMHHUCTBIA CTapuecKWi BHJ, BHCMYT €Ille He
MIPUCIOCOOMIICS K 3¢MHBIM OTHOLLICHHSAM B 4acTH 0Opa3oBaHus coyieil. OH He criocoOeH 00pa30BbIBATH HACTOSIINE
comu. Ecnm ymaercs pacTBOpUTH MeTaul B OOJBLIOM KOJMYECTBE KHUCIOTHI, TO JOCTAaTOYHO HEOOJIBIIOTO
KOJIMYECTBA BOJBI, YTOOBI €ro CHOBa OCaJWTh B (hopMe THAPOOKHCIA WIM OCHOBHOM comu. Beskuit pactBop
BHCMYTa THIIPOJIN3YETCS IPH COMPUKOCHOBEHHUH C BOJOH M 00pa3yeTcst Oenblil 0caloK.
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OnHUM U3 CaMbIX HHTEPECHBIX CBOMCTB BUCMYTA SIBIISETCS €I0 CIIOCOOHOCTh 00Pa30BHIBATh CILIAB C 0JIOBOM
Y CBUHIIOM; 3TO CO€IMHEHUE UMEET TaKyl0 HU3KYIO TOUKY IJIaBJICHHUS, YTO paclyIaBisieTCs B TEIJION BOJE.

Bce 310 Kak ObI CBSI3BIBACT BUCMYT C PETHOHAMHU AETCKON Hean(depeHIUPOBaHHOCTH, B KOTOPHIX OH ObLI
MOJaBJICH CUIaMU 3€MJIM, IPUYEM TaKUM 00pa3oM, 4TO MPHOOpEI CTapuecKU-CKIEPOTUYHBIN Xapakrep. BucmyT -
3TO KaK OBl COCTApPUBILUICS peOCHOK.

CypbMa U BHCMYT CTOST Ha MPOTHBOINOJOMKHBIX KOHIAX TEPMOXJIEKTPUUYECKOrO psifia, TO €CThb €cld
o0pa3oBaTh KOHTAaKT MEXAYy HHMH M Harperb, TO OT CypbMbl K BHCMYTY IIOTE€YET 3JIeKTpuueckuil Tok. Ilo
OOBSCHEHHSIM aTOMHOW (PM3UKH, CypbMa COAEPIKUT OOJIbIIEe CBOOOJHBIX AJIEKTPOHOB, YeM KaKOH-HUOYIb Ipyroi
MeTaml. OHM TEepeTeKaloT OT CYpbMBI K IPYroMy MeETaly, KOTOPBIH CIOCOOEH MX BOCIPHHATH, KOTAA OH C
CYPBbMOI COeMHAETCSA B TEPMORJICKTPUUECKHUI 31eMeHT. BicMyTy cBoicTBEHHa 3Ta CIOCOOHOCTH B BBICLIEH Mepe.
OTOT 3aMeyaTenbHbI (EHOMEH YKa3bIBaeT Ha MPOTHUBOIOJIOKHBIN M OJHOBPEMEHHO ITOXOKUM XapaKkTep CypbMbl U
BHCMYTA.

B BrucMyTe MOXXHO HalTH cliebl BCeil METAJUIMYHOCTH OT CATypPHHAHCKOTO A0 JIyHHOTO npoueccoB. Ho stot
BOIIPOC HACTOJIBKO CJIOXKEH, YTO HE MOKET OBITh IPEACTABJICH B PAMKAX 3TON KHUTH.

CypbMa, MBIIIBSIK ¥ BHCMYT Ha JAPYTUX CTaAWsAX pa3BUTHs ObUIM elle MeHee Au((epeHIHpPOBaHbBl U
IJIOTHBI, Y€M PTYTh, KOTJa UX 3aCTaja BOJHA YIUIOTHEHUS 3€MHOW KOPBI.

XXXV. CITMPAJIb TBOPEHU A

Pe3ynbTarhl MpenecTBYIONMX PACCMOTPEHUN MOXKHO MIPEJICTABUTD Ha CISAYIONIeH cxeme (puc. 67):

DopMUpYIOIIE MMITYJIBCHI I BEIIECTB MHHEPATBHOW 3eMiH, TUApOocdepbl U aTMochepsl IPUXOIAT OT
3onnaka, sl METaJIIIOB U3 CEephl TUIaHET.

Bo3sHukaer Bonpoc: ACHCTBYIOT Jid 3TH (OPMUPYIOIIME UMITYJILChI Ha 3€MIII0 PABHOMEPHO ¢ Mepudepuu co
BCEX CTOPOH B PaJvalbHOM HAIPaBICHUH, WIM MOKHO HAaWTH 3aKOH, KOTOPHIH M30MPaTEIhbHO M OMPEIEIIIONUM
00pa3oM ¢ TeUeHHeM BpeMEHH BMEITUBaeTcs B popMupoBanue 3emMin?

ITonsTHO, uTo CONHITY, KaK MEHTPAITBHOMY OpTaHy 3TOT'0 MHPOBOTO OpTraHU3Ma, CICAYeT MPUIUCATh TaKyIO
OpraHu3yronlyro cuiry. OHO caMO WU BBIICICHHBIN MPUMEUYaTeNbHBIA MYHKT €ro OpOUTHI, KaK, HAIpUMep, TOYKa
BECEHHETO PAaBHOJCHCTBHUS, HA CBOEM ITyTH 4Yepe3 IUIATOHOB T'0Jl MOTJIO Obl OBITH MOCPETHUKOM H PEryJISITOPOM
MaKpOKOCMHUYECKHX 3€MHBIX MMITYJIbCOB. TOUKa paBHOJASHCTBHS MOTJIa ObI OCYIIECTBHTh KOHTAKT, ITOCPEICTBOM
KOTOPOTO Ha 3eMITFO MPUXOAUT TaKoU (hOPMUPYIONIHIA UMITYJIIBC.

JIBm>KeHrE TOYKH BECEHHETO PaBHOJCHCTBHS OT CO3BE3IMS K CO3BE3IIHIO
OTMEYaeT, B MCTOPHUYECKH O0O3pHMOE BpEMsl, CIABHT OT OJHOTO KYJIBTYPHOTO
nepuona k apyromy. Ceiidac TOYKa BECEHHETO PABHOICHCTBHUS HAXOIUTCS B
co3e3auu Pri0. Korjna ona neuranack B co3Be3nuu OBHA, pa3BUBANIACH TPEKO-
pumMckas KyibTypa. B a3moxy Tenbua pa3BuBajiach €TUINETCKO-XaylelcKas
KyJNbTypa, BEIYIIHH acleKT KOTOPOH HEMOCPEICTBEHHO BBIpaXKalcs B oOpasze
Tensna. Eme panee B Ilepcum passepTeiBasiach KyiabTypa bnusHenos, ¢
MIPOTUBOIIOJNIOKHOCTRIO CBeTa W TeMHOTH, OpMmy3na W ApuMaHa, B IEHTpe
O6oxectBeHHOTO yueHws. llepem 3TiM Obuta emie IpeBHEMHIMICKAas KyJbTypa,
JUIIb TO3AHUM OTTOJIOCKOM KOTOpo# siBisitoTcst Bensl. OHa pa3BuBaiach mon
3HakoM Paxka. [lockonbKy Manble PHUTMBI BCETr/la OXBATHIBAIOTCS OOJBIIMMU,
MOKHO TIPEIIOJIOXKHUTh, 9TO B emie Ooyiee IpeBHHE BpeMeHa MOJOKEHHE TOYKH
BECCHHETO PABHOICHCTBUS OBLIO OIMPEACISIONIUM HE TOJBKO IJIS JYyXOBHOW KOH(HUTYpAIlMU YEIOBEUYECTBA, HO
HEMOCPEICTBEHHO Il 00pa30BaHus CyOCTaHIINY.

Touka paBHOJEHCTBUS 3aBepILIAET CBOM KpyT 3a 25920 nert, 3a oquH M1aToHOB rof. Ecinu oHa B X01€ CBOEro
JBHOKCHUS JIOJDKHA OBITh HOCHUTENIEM M IOCPSIHUKOM (OPMHUPYIOIIUX HMITYJBCOB 30jMaKa, pPaadabHO
HaIpaBJICHHBIX K 3eMiie, TO KaK pe3yJbTaT ITHX OOOMX KOMIIOHCHTOB JIBUXCHHS OYAET CIHpallb, a UMEHHO
3aBOpauMBaIONIasCs, KOTOpas OKaHYMBAETCA y 3eMid. OJTa CHOUpajdb B XOJle BPEMEH IPOXOJUT dYepe3 Bce
IJIaHETHBIC C(hephl, TTOKa HE TOCTUTHET 3EMITH.

Kakx nuaMIO pa3BUTHS, COHPATHHYIO TEHICHITMIO BCET/Ia MOKHO HAWTH TaM, TN €CTh JKU3Hb WU TIIE
MIPOUCXOANT CTAHOBJICHHE YKH3HH.

OHa JIGKUT B OCHOBE, HampuMep, MOPQOIOTHUECKOTO CTpoeHUs pacTteHns. Crmocod, Kak JHUCThS
OpTaHM30BaHbl Ha CTE0JIE WIIH JICTIECTKH B po3e, O3 TpyAa MO3BOJISET YBUIETh CIIUPAITb.

PopcTBeHHBIMU CIIMPAITU ABJISIOTCS 3aKOHBI CBOOOIHOTO MajicHUs. PaBHOMEpHOE MBUKECHUE BIIOJH CITUPAIIH
- CHapyXH BHYTPb - J1aeT, B OOKOBOW MpPOEKINH, MasTHHKOBOE JBIDKEHHE, pa3MaxXx KOTOPOTO CO BpEMEHEM
CTaHOBUTCS BCE MEHBIIIE, a YacTOTa KoieOaHus Bce Oonblie. MasTHUKOBOE IBMIKEHHE YCKOPSETCS IO 3aKOHaM,
MOI00HBIM 3aKOHaM CBOOOJIHOTO MAaJICHHSL.

OaguH Bpad MOJCYMTAN, YTO B pPa3BUTHH 3MOpHOHA YyAWBUTENBHBIM O0Opa30M MPOSIBISETCS 3aKOH
cBoOomHOTO TaneHus. PocT sMOproHa B [UIMHY BHaudaie Ype3BBIYAHO HE3HAUWTeNleH. Eciam MBI cpaBHHUM ero
BETMYMHY 4Yepe3 paBHBIC IPOMEKYTKA BpEMEHH B TEUCHHE OEPEMEHHOCTH, TO YBHUAWM, YTO BHadJale
MUHUMAITGHBIH POCT CTAHOBUTCS CO BPEMEHEM BCE OOJIBIIIE U YTO K MOMEHTY POXKIECHHUS TOCTUTaeT MAaKCUMAIBHON
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BEIMYMHBL Tak e BeleT ce0si CKOPOCTh Tejla MPH CBOOOAHOM majeHuu. I1yTh, KOTOPBI IpoaenbsiBaeT CBOOOIHO
. 2
a0l KaMeHb B CEKYHY, MOKHO PacCuuTaTh 1o (popmyie CKopocTu cBoboanoro nageHus (V =b/2 t°).
KaMeHb MaJlaeT 3a

MEPBYIO CEKYHY HaS M
BTOPYIO CEKYHIY Ha20 M
TPETBIO CEKYHY Ha45 M
YETBEPTYIO CEKYHY Ha 80 M
IATYI0 CEKYHIY Ha 125 ™
LIECTYIO CEKYHY Ha 180 M
CeIbMYIO CEKyHIY Ha 245 m
BOCBMYIO CEKYHIY Ha 320 m
JIEBATYIO CEKyHAY Ha 405 m

Wrak, ckopocTs majeHus Ha JeBsiTol cekyHzae moutd B 100 pa3 Gonbire, yem B nepByro. Poct amOproHa B
BEIMYHMHY, €CIM M3MEpSTh €ro [UIMHY KaXIblii Mecsl, MpHUOJIN3UTENbHO NPOIOPIMOHATIEH 3TOM CKOPOCTH
CBOOOJIHO TMaJaloNIero tesia. BHOBb poKAEHHBIN YelOBeK MajaeT, Tak ckasaTh, n3 KocMoca Ha 3eMitio 1o 3aKoHy
CBOOOZHOTO MaACHUS.

CBs3p cnupanu ¢ ¢GakTaMu TBOPEHHs, CO CTAaHOBJICHHEM YEJIOBEKa, MHpa U 3eMJIM, BO BCSKOM CIydae,
HEJb351 ITHOPUPOBATh.

Korga cnmpans TBOopenus uz 6eckoHeuHocTr KocMoca B Xoz1e 20HOB NpHOIMKaeTcs K 3emiie U Ipu 3TOM
MPOXOAUT TIUIaHETapHbIe Cdephl, OHa IIEepeceKaeT HalpaBieHHbIE K 3emie (QOPMUPYIOIINE HMITYJIBCHI,
IpUXOAsIIMe OT co3Be3auil 3oxmaka. Takum o0pa3oM, B TakHMe MIHOBEHHS BO3HHKHOBCHHME BEILECTB
AMITyJIBCUPOBAIOCH OBl JIMIIb W3 YHCTOTO M3JIy4YEHHS HEMOABI)KHBIX 3Be3l 30[uaKa, eciau Obl 3Ta
MOCPECTBYIOIIAS M OPTraHMU3YIOIIas CHjla TBOPEHHsI He BCTpeyana Obl Ha MyTH IutaHeTHbIE cdeprl. Ho BenencTBue
3TOro (POPMUPYIOIIUHI UMITYIbC OT 30MaKa JOJKEH THHIMPOBATHCSI COOTBETCTBYIOIIEH IJIAaHETOH.

B cnenytomem 1ukie crupaib IPOXOAUT TOT K€ caMblil 3HaK 307MaKa, HO MEX/Iy TeM OHa BOIIJIA B IPYTYIO
IUTaHETHYIO cdepy, Ommke k 3emie. [loaToMy Ha 3TOT pa3 MMIYJbC TBOPEHHs OT 3HAKa 30AMAaKa THHTHUPYETCS
IOpyroi miaHeTod. BemencTBue 3Toro Ha 3emiie BO3HUKAIOT BEIECTBA, YPE3BBIUANHO MOXOXHE IPYr Ha Ipyra,
IIOCKOJIBKY OHM O0s3aHbI CBOMM IIPOHUCXOXKICHUEM OJHOW M TOH K€ MaKpOKOCMHUYECKOHW POAMHE, HO KOTOPBIE
Qg depeHIUpPYOTCs BCICACTBUE OTKIOHEHHUS MX ITOCPEACTBOM Pa3IHYHBIX
IUTaHETHBIX cdep.

CymectByer BceoOUMH MHPOBOM 3aKOH, YTO MEHBIIUE I[UKJIBI
OXBaueHbI OOJBIINMH, MAJIbIE PUTMBI BITUCAHBI B OOJBIINE; TAKUM 00Opa3oM
CTaHOBUTCSI TOHATHBIM, YTO 3/A€Ch TaK)K€ HMEET MECTO OIpesesieHHas
[EPUOJUYHOCTD SBICHUH. MBI UMeeM BCE OCHOBAHHUS NPENIONI0KUTh, YTO
IJIATOHOB MUPOBO# roJl HaYuHaeTcs ¢ co3Be3ansa OBHA, TOTO 30/IHAKATBHOTO
3HaKa, B KOTOPOM HaXOJWJIaCh TOUKA BECEHHETO PAaBHOJICHCTBHS K MOMEHTY
Hayana HOBOM 3pbl. Takke HE JIMIIEHO OCHOBAaHMH HA4ajo BCEro LUKIA
TBOPEHHUS NIPUBECTH B CBsI3b ¢ co3Be3aueM OBHa. Taxum oOpazoM, crupanb
TBOpPEHUSI M3 OCCKOHEYHOCTH MHUpPO3AaHusi B obnactu OBHA MOCPEACTBOM
BxoxzeHus B cgepy CaTypHa mocTturaer o0JacTd TBOPEHHS HAIIeTo
manerapaoro Kocmoca.

IIpu npoxoxnennnu cheprl CarypHa IMpexie BCEro 0CBOOOXKIAETCs
¢dopmupyroumii ummynsc OHa. Eciau Obl OH 0€3 MpenaTcTBUN paguaibHO M3IyUHIICS Ha 3eMIII0, BOSHUKIO ObI
BEIIECTBO, KOTOpoe ObIIO OBl MpocTO 3adUKCHpOBaHHBIM IpoueccoM OBHa. Ho mockoibKy ocBOOOXKIaromue
cwiibl HaxozaTes B chepe CarypHa, ummynbc OBHa TuHTHpyetrca CaTypHoM, U Ha 3emiie BO3HHKaeT KpeMeHb. B
CBOMCTBaX KpEeMHs JEHCTBUTEIBHO HETPYOHO paclo3HaTh caTypHHMaHCKoe BiMsHHE. IlomymaiiTe TOJIBKO O
MOBEPXHOCTHBIX CHJIaX KPEMHHS M 00 OTHOILICHHM K OpraHaM 4YyBCTB, B KOTOPBIX BCTpedaroTcsi cuiibl OBHA U
CarypHa.

B nanpHelineM cBoeM JBHKECHUH CIIUPaAb MIPOXOIUT yepe3 chepy Mapca u nipu npoxoxaeHnn OBHa CHOBa
nouuteT GOpMUPYIOIIUI UMITYJILC U3 3TOro HampasiieHHa. Ho Temepb 3TOT MMITyJIbC THHIHPOBaH MapcoMm M Ha
3emiie oOpa3yeTcsi TUTaH WM JABYOKHCHh THTaHAa. JTO BEIISCTBO UPE3BBHIYAHO MOXO0kKe Ha KpeMHHU. OH Takke
SIBJIIETCSI COCTABHOM YacThIO APEBHEHIINX TOPHBIX MOPOJA U HM3BECTEH MUHepajoraMm Kak pyTwi. PyTunm - 3to
MIIAJIIUN OpaT KpeMHUsI W MPOSBISIET MMOYTH OAMHAKOBBIE C HUM (M3MUYECKHE W XUMHUYECKHe cBoicTBa. CBOMM
KPUCTAITIMYECKUM OOJIMKOM OH BBIJIA€T CBOIO NMPHHAMIECIKHOCTH K cepe Mapca, nbo pyTHil KpUCTAIITU3YETCsl HE
KaK FOPHBIM XpyCTaJlb, B BO3BBIIICHHbBIE CTOJIOUKU U MIUPAMUABL, HO B OCTPBIE UIJIbl. CBUIETENBCTBOM «OpaTCTBay
0o0ouX BeIIECTB fABISAETCS (aKT, YTO TOPHBIA XpyCTaldb YacTO BKJIIOYAeT B ceOs MydYKd HUIN pyTHia. Turtan
MOCTOJIBKY MPOSIBIISET 3aMEUaTEeNbHYI0 CBsA3b ¢ Mapcom, MOCKOIbKY OH BEIECTBEHHO MPUCYTCTBYET B HEKOTOPHIX
KEJEe3HbIX PyAax, B OCOOCHHOCTH B JKEIe3HOW po3e. M - Kak yIOMBHUTENBHO 3TO COEIMHSETCA - B KPAaCHOH,
Ormaroyxaromieii po3e HaIldX CajgoB, TaK BIEYATIISIONIE MPEACTABISAIONIEH B PACTUTEIHHOM LIAPCTBE IPOILECC
Mapca, cogepKUTCsS TUTaH KaKk COCTaBHas 4acTh €€ Iera.
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Taxke kxak mpormecc OBHa mocpeactBoM cdepsl Mapca OTKIOHSETCS K THTaHy, B chepe Mepkypus
o0pazyeTcsi IUPKOHUH, 3aTeM Lepuil 1 Topuil. Tak mpeobpa3oBaHKe MEPBOHAYATIHLHOTO 0OPa3yIOLIEr0 UMITYJILCA
Pa3IMYHBIMA TUTAHETHBIMU C)epaMU MPOU3BOIUT LIETYIO TPYIIITY POJCTBEHHBIX 36MHBIX BEIIECTB.

Kax u3 nmmyneca OBHa 00pa3yroTcs KpeMHE3eMBI, Tak 13 bIn3HeroB — cepa U ee OpaThsl CelleH U TeluTyp,
n3 JleBbl — HaTpuil U Apyrve IejIovHble, JTUTUH, Kanud, pyouauili u nesuil, u3 BecoB KanpIMid U IIEIOYHO-
3eMeNIbHBIE MEeTaJUIbl: CTPOHIMK, Oapuil u paaui, n3 CTpenbla - aMIOMUHHUNA M €ro OpaThs CKaHIWM, UTTpUH U
MHOTHE IPYTHE PelKHe 3eMJIN U, HaKOHeIl, n3 PrI0O - TajoreHsl.

OTH TPYNIIBl POJCTBEHHBIX BEIIECTB HATIOMUHAIOT MEPHOIHUYECKYI0 CHCTEMY, B KOTOPOH OHHU TaKXe CTOSAT
rpynnaMM ojHa Ioja Apyrol. B camom nene, Takke nepuogudeckas CHCTEMa JOJDKHA IEPEeKUBATBCS Kak
MOCIIe/IHEeE BHIPAYKEHUE TBOPSIIETO MHUPOBOTO KOHIIEPTA, KOTOPHIA MOKHO OIIYTHTH elle 0ojee KUBO 3BYYaluM
BO Bcell cimpanu TBopeHus. [leproanueckas cuctema Moriia OBl pacCMaTpUBaTHCS KakK abCTpaKIvs, MpoBeIeHHAas
M0/l acIeKTOM OAHOBpeMEHHOcTH. Crupaib TBOPEHHs, HAIIPOTUB, BBIpakaeT KPOME 3TOTO aCMEKT BPEMEHHOM
MOCJEI0BATEIbHOCTH.

Touka BECEHHETO pPABHOMCHCTBHSI E€XETOAHO HEMHOTO CIOBUTaeTCs W TpuOiamsuTensbHo 3a 2000 et
CMeIIlaeTcs Ha OJIHO 30/IMaKabHOE CO3BE3/IME B HANpPaBICHHUHU, IPOTUBOMOIOKHOM JBMKeHHI0 ConHna. Eciu Mbrl
3aKOH TEPUOAMYHOCTH MalbIX LUKIOB HCIONB3YeM AJsl OONBIIMX IMKIOB, TO MOXHO HPEANONOXKHUTH, YTO
0CBOOOXIeHNE (DOPMUPYIOLIETO UMITYJIbCA IMOCPEACTBOM CITUPAIH TBOPEHHS 3a ITUIATOHOB T'OJl OTCTAET Ha OJIHO
30/lMaKanbHOe co3Be3ane. TakuM oOpa3oM, mocie Toro kak umirynbe OBHA, THHTHpOBaHHBIH chepoit CaTypHa,
MpUBeEN K 00pa30BaHUIO KPEMHHUS, CIEAYyIollee OCBOOOXKICHHE UMITYJIbCa TBOPEHHUS, 10 3aBEpIICHUS IJIaTOHOBA
roja, IOJDKHO TMPOW30HTH B co3e3auu Tempma. CriMpais TeM BpeMeHeM Bomwnia B cdepy lOmurepa, Tak 4to
dhopmupytromii ummyiasc Tenmblia, orTeHeHHBIH lOmmTepoM, BemeT K 00pa30oBaHHWIO BO3AYIITHOTO BEIIECTBA.
IOnurepuanpHas okpacka BO3IYIIHOTO BEIIECTBA HEMOCPEACTBEHHO BHUAHA M3 MPEIIIECTBYIOMIMX OIMHMCAaHUM
0JIOBA.

Crimpais TBOpEHHSI CITyCcKaeTcs 3aTteM B cdepy Mapca u, no 3aBepmenns [ImaTroHoBa mukia, 0CBOOOXKIAaET B
BrusHenax Te cuiibl, KOTOpbIE Ha 3eMIie MPUBOIAT K 00pa30BaHUIO cepbl. TakuM ke oOpa3om moja 3HakoMm Paka, ¢
TUHTUPOBaHUEM COJIHEUHOU cdepoif, BozHHKaeT (ocdop, moa 3HakoM JIbBa, B chepe Mepkypusi - OrHEHHOE
BelecTBO (BOAOPOM), o 3HaKoM JIeBbl, ¢ THHTrUpoBaHUeM cdepoil BeHepsl, HaTpull W, HAKOHEI, MO 3HAKOM
Becos B myHHOI chepe — KambITHii.

TeMm caMbIM akT TBOpeHHsI JOCTHT Obl KOHLA. HO Tak k€ Kak MBI CMOIJIM MPOCIEIUTh OTPa)kaTeIbHBIN
xapakrep cepeOpa B ero (YM3HYECKUX U XUMUYECKUX CBOMCTBAX, U OTpakaTelbHBIE CBOHCTBA caMoil JIyHBI, Tak ke
IOJDKHBI MBI paccMaTpUBaTh OTPaKaTeIbHYIO CHIy BCEW IyHHOW cdepsl. MTak, ecnn crompainb TBOpPEHHS
MPOIOJDKAET JBDKEHHE 0 HAIIPABIICHUIO K 3eMile, TO MpH NepecedeHun cdepsl JIyHbsl oHa OyneT 0JJHOBPEMEHHO
MPOXOIUTH OTPaKEHHBIE C(ephl OCTANBHBIX IJIAHET. Y KaIbLUSI MOKHO YCTAaHOBUTH HE TOJNBKO JIYHHBIH, HO TAKKe
W caTypHHMaHCKHH Xxapakrtep. JlaBaiite BCIOMHHM O (haKTe, KOTOPHIH IIPH OOCYKICHUHM KajbIlus OBLT OTMEUCH
HaMU Kak MpUMeyaTeNIbHbIH, 8 UMEHHO, YTO B U3BECTHAKAX KaK MaTEPUHCKOM MOPOJe HaXOIAT cepedpo M CBHHELL.
U B KanbIIMHUPOBAaHHOM OCTOBE KOCTEH BCTpEUatoTCsl MeXIy co0oi GopMupytomue nmnyibesl Becos u CarypHa.

MosxHo ObuTO OBI 3a/1aTh BOIMPOC, TIOYeMy IepBas oTpaxeHHas chepa sBisercs cdepoit CarypHa, a He
Benepsl, kak MOKHO OBLIO OBI MPEATIONIOKATH CHaYaIa MO 3aKOHAM 3epKaIbHOTo oTpaxkeHus. Ho mpu Ommxaiimem
paccMOTpPEHHH JTHX OTHOILUCHHWH CKIaAbIBaeTCsl BICUATIIEHWE, YTO pedb HIAET 00 OTPaKEHHH B CMBICIE
MTOBTOPEHHUS, PENPOMYKIIUN BCECOOBEMITIONINX KOCMHYECKHUX EIMHCTB, MOJOOHO TOMY KakK BOJIHA CIeIyeT 3a
BOJIHOM.

Tak crnupanb TBOPEHUS, MO MPOXOXKACHUU OTpakeHHOIl cdepbl CaTypHa, TOCTUTAET OTpaXeHHOH chepsl
OmuTepa u ocBoOoxkmaeT mox 3HakoM CKOpIMoHA GOPMHUPYIOIINE HMITYIIbCHI I 36MHOTO BellecTBa (yriaepoa).
Cesi3p yruisg ¢ FOnurepoM CTaHOBWTCS OYEBHIHOW, €CIIM BCIIOMHHUTH O TOM, YTO YTJIEPOJ, Onaromaps CBOEH
CrocoOHOCTH 00pa30BBIBATh LIEMH W LIUKIIBI, CO37a€T BOZMOXKHOCTHh BCEH OpraHM3alliil OPraHUYEeCKUX BEIECTB.
OH NOCTOSIHHO TIpHUIIAauBaeT ce0sl K caMoMy cede - ecIM MOKHO Tak BBIpa3uThbes - OJarogaps poACTBY C OJIOBOM.
[Ipouecc FOnurepa - 310 BadATenb U3 KUAKOTO U OJHOBPEMEHHO BasiTENIb B MBICIUTENIBHON U3HU, B KOTOPOU MBI
CHWION accormanuy o0Opa3yeM W3 TOHSATHA MBICIUTENBHBIE IEMH, TaK K€ KaK YIJIepoJ NpH XUMHYECKOM
[IOCTPOEHHUH BEIeCTBA 00pa3zyeT LEMH 1 LUKIIBL.

Janee mox 3rakoMm Ctpenblia B OTpakeHHOH cdepe Mapca obpa3yercs marHuii, a mox 3Hakom Kozepora B
OTpaXCHHOW CoJHEYHOU cdepe ramHo3eM. CHOBa HETPYAHO YCTAaHOBHUTH COJIHEUHBIM OTTEHOK IIpoIlecca
Kozepora-amromunus. BecrmomMHuTEe TapMOHM3HUPYIONINE M CTIIQXKUBAIOIINE CHJIBI MIPOIECCa aTIOMHHUSA, KOTOPHIE
HaXOIST CBOE BBIpAKEHHE B OJAropoJHBIX KaMHSX, OCOOCHHO B TypMalliHE, M OPTaHU3YIONIYI0 LEHTPaJbHYIO
CUJIYy MUPO3JaHHUsI, KOTOPAsi MOCPEICTBOM 30JI0TOTO IMPOLECCa BCTPEUASTCS C AIFOMUHUEM.

Taxkum >xe oOpazoMm moja 3HakoM Bomones B oTpakeHHOUW chepe MepKypus BO3HUKAET >XH3HEHHOE
BEIIECTBO M, HAKOHEN, MoJ 3HaKoM Pvi0 B oTpakeHHOW cdepe Benepsl oOpasyercst ¢prop, COOTBETCTBEHHO
raJoreHBbl.

Mecra 00pa3oBaHHs 3THX BEIISCTB BMECTE CHOBa O0pa3yroT crupaib (cM. puc. 68), KoTopas HampaBiieHa
MIPOTUBOIIONIOKHO CIIUPaTd TBOPEHHUS, KaK JBWKEHHE TOYKH BECEHHETO pPaBHOJACHCTBHS MPOTHBOIIOJIOKHO
JBrkeHnto CoNHIA 1O SKIIUINTHKE.
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bnaromaps TakoMy yTHOpSIIOYEHHUIO JeNaeTcsl HArsAHBIM TPEeX/Ie BCEro BpeMeHHOM XapaKTep TBOPEHWS,
Py KOTOPOM TMPEJCTABICHO 3E€MHOE pa3BUTUEC OT IMpaHayaja BEIISCTBEHHOW MaHU(ECTAllud W3 CBETO-
BO3YIITHOTO COCTOSIHHSI, Yepe3 BOJHO-3€MHOE JIO TBepAOoW 3eMiu. 3emiisi CTaHOBUTCS TBEpPAOW JHIIL B TOT
MOMEHT, KOTJ]a TBOPEHHE 3aKOHYEHO.

Ecnu mepuomuyeckas cuctemMa mpeicTaBisieT cOOOU JIMIIb OTTOJIOCOK 3TON CIHUpAaH, HO HE MOJHOCTBHIO e
HCYEPIBIBACT, TO ATO MPOUCXOJUT OT Pa3IU4Us ONMUCHIBAEMBIX ACHEKTOB U OT aOCTPAKTHOCTH, KOTOPYIO JOJDKHA
HMMETh 3aCTHIBIIAS B YHCJIAX CUCTEMA 10 OTHOLICHHIO K KUBOM CHCTEME, COTJIaCHOU ¢ MPUPOAOH Belleil.

Meramibl, CTOANME B MEPUONUYECKON CHCTEME HE Ha CBOEM MECTe, MPEICTaBICHBI 3/eCh Kak
(bMKCHUpOBaHHBIC TUIAHETHBIC Mpolecchl. [IpencTaBisercs MpaBUIBHBIM OpaTheB JKelie3a, O0pPa30BaBIIMXCS B
pe3ynbTaTe BapHanuu npoiecca Mapca - mpudeM BapHanus MPOU30IIA TOCPEICTBOM CHII 36MHON 00JIacTH WIIH,
1o KpaiHel Mepe, MOCPEACTBOM CHJI B OTpakamomied oOmactu JIyHBI, — pa3sMEeCTHTh BHYTPH OTPaKECHHBIX
IJTaHEeTaPHEIX cdep.

Bce 31O cTaHOBIEHHE BEIIECTBEHHOTO MHpa HE CIEAyeT paccMaTpuBaTh TaK, KaKk ecili Obl BelecTBa
BO3HHKJIM B PE3yJIbTaTe KOPOTKOTO 3aMbIKaHMI MeKTy KocMocom m 3emitelr. MupoBoii MOPSI0K MMPOHU3BIBACT U
MMITYyJIbCUPYET BCEJICHHYI0O U CTYNMeHYaTO0 HHUCXOIUT K MHHEPAJbHOMY IPOSIBIEHUIO 3€MHBIX CyOCTaHLUH.

Crupans TBOpPEHHS MPOXOAWT 4Yepe3 BCE YPOBHU SBJICHUH — JyXOBHO-AYIICBHBIM, OHOJOTHYSCKUU W
MUHEPaNbHbIN.
«TaM, rae Mbl HaXOIWM KaJbLIMHA M MarHué, — ToBOpUT ['epiienie, — TaMm OBUIO KOI/Ia-TO pPacTEHHE,

KOTOPOMY 3TH COCTaBHBIC 4YacTU OOSA3aHbI CBOUM TNPOHMCXOXKACHUEM». «llepBblii MULTUTpAMM KaJblUs HE
JpEBHEE, YeM TepBOC pacTeHhe». MIMIynbCchl TBOPEHMS BCErja NEHCTBYIOT MpPEXIE BCErO0 B OPTaHHUYECKOM, B
OpraHu3Me, HO TOJBKO OPTraHW3MBI JIOJDKHBI OBITh MPOCIEKEHBI IO TEX COCTOSIHWM, KOrJa OHU Obutd Oonee
TUTAaHTCKUMH, YEM CCTOOHSA, U GI)IJII/I OoJIbIIe ImpoueccoM, HEXKEIN q)HKCPIpOBaHHBIMI/I OTACJIbHBIMHA 00JINKaMH.

Kpome Toro, crieayer yuuThIBaTh, YTO UMIYJIbCHI HE BCETIa MOTJIM U MOTYT Pa3BHBATHCS NPSIMOJIHHEHHO U
0e3 momex. Tak 4To crMpaah TBOPEHHS TPEICTaBISET CO00# Kak OBl HEKYIO OCHOBY, YTOOBI BYKUTHCS B OTH MBICITH
0 cyOCTaHIHH.

Crupaib TBOPEHUS HE SBISCTCS CHUCTEMOM, YCTOSIBIICHCS B JIOOOM CBOEM 3JIEMEHTE, HO MOIBITKOW
MPEJCTaBUTh JMHAMUKY CTAHOBIICHHUS CYOCTaHIINU.

XXXVI. BAKJIIOYEHUE
«Die Sonne tont noch alter Weise
In Brudersphidren Wettgesang»

B sTux cnoBax u3 yct I'eTe 3By4HT IPOBUIIECKOE BOCIIOMIUHAHIE O TEX MPABPEMEHAX, KOT/Ia YEJIOBEK €IIIe
BOCIPUHUMAJI 3BYYall[yl0 MHPOBYIO TapMoHHIO U omryman HeGo u 3emiro kak opraHu3oBaHHbIE eto. [LmaToH,
OJIMH W3 TOCJIEIHUX YYBCTBOBABIIMM ATy TapMOHMIO, Ha3bIBaj 3Ty IMPAOCHOBY 3BYyYalller0 MHUPOBOIO MOpsJIKa
«rapMoHHei chepy.

Bcenennas 3Byunt. OHa 3By4uT ¢ nepudepun ABCHAIIATHPUYHO Pa3ICIICHHOTO 30JMaKa U CEMHKPATHO
3BYYHT U3 chep IIIaHer.

Mupogoe cioBo MoanHa mproOperaeT TakuM 00pa3oM CBOIO COTJIACHYIO YacTh, CBOE TENO, U3 30/IMaka, a
CBOIO BCETIPOHUKAIOIIYIO TIIACHYIO Iymry u3 cdepbl mianer. O0a B3aUMOIPOHUKAIONUX JIEMEHTAa CTPOST MHUP
MOCPEACTBOM OECKOHEYHOTO MHOTO00pa3Hs B3aMMOICHCTBUH.

Tak >xe, KaKk MUPOBOE CJIOBO TAPMOHHUYECKH OpraHu3yeT BceneHHyIo, Tak U 36MHOM MHUpP OpPTraHU3yeTcs UM
K€ 10 MY3BIKAJIbHBIM 3aKoHaM. Ero cuiia HUCXOAWT BIUIOTH A0 3€MJIM M 37€Ch CTPOHT BEIIECTBO. 3€MJIS - 3TO
3acteiBIiee MupoBoe CioBo, «xoHell myTei ['ocroqHux ».

Korga mbl cerogns mecTByeM uepe3 MPUPOAY - MEXKIY LBETaMH U JACPEBbSIMH, KaMHSIMU, CKajlaMH U
PYAHBIMU KUJIAMH - U CTapaeMcsl TIOHSTh MPUPOTHBIC SIBJICHUS TAaKUM 00pa3oM, YTOOBI MOMBITATHCS IPOHUKHYTH K
TBOPSAILINM MPaoOpazaM, MOXKET OKa3aThCs, YTO MbI TO TaM, TO 3/IECh YXBaTUM Ty HJIM WHYIO KpoXy 3Toro. Torma
Mbl HaYWHAEeM I0-HOBOMY YHTaTh bokecTBeHHOe CIOBO - OCBOOOXKIATH €r0 OT €ro 3acThIBaHWs, NEPEeBOMAS B
MaTepHIo.

XuMHs: CIOBO, 3aMMCTBOBAHHOE M3 JPEBHETO ETHIIETCKOTO «XEMH» IMEPBOHAYATLHO O3HAYAJIO «TEMHAs
3eMIISD) - TO3/IHEE «HAYyKa O TEMHOM, COKPOBEHHOM» - WJIM TallHasl HayKa, B IPOTHUBOIOJIOXHOCTb MPOSIBICHHOMY.
JlpeBHUE TIEpEe)KUBAIIA CHIIBI BCEJICHHOM B HEIIOCPEICTBEHHOM CO3EpIIaHNH, KaK 3TO MPOSBICHHOE, 3eMIIS K€ U e
TalHbI, TOTOBBIMN IO TBOPEHUS, ObLIa I HUX B OOJIBINCH MM MEHBIIIEH CTENeHU CKphITa. OTCI0/1a XUMUS - 3TO
HayKa O COKPOBEHHOM.

CeromHs n1eno oOCTOUT Kak pa3 Hao0OpoT. MBI moTepsuii 3HaHHE O 00’KECTBEHHOM MHPOBOM MOPSJIKE, HO
nccaenoBany 3eMHble Bemm. OH W CTAHOBATCSA MJIsI HAC TIPOSBICHHBIME OJlarofaps 3HAHWAM, IOJTYICHHBIM
(bM3UKOM, XUMUEH U JPYTUMHU €CTECTBEHHBIMU HayKaMu. A HayKy O 00KECTBEHHOM MUPOIIOPSIKE Mbl HA3BaIH ObI
CEeTO/IHS TalfHOW HAaYKOH, MOCKOJBKY ISl HAC HE OUEBUIHBI (PaKThI MPEIIOCHUTKHA 3TONH HAYYHOH OOJIACTH.

1 Bce e MBI JODKHBI - €CITH XOTHM CTPEMHUTHCS K IIEJI0CTHOMY 3HAHHMIO — TIOIBITAaThCS O0BEIUMHUTD 00€
Y4acTH, 3eMHYIO HAYKy U HEOCCHYIO HayKy.

CaMo co00li pa3zymeercs, 4YTO acTPOHOMHS HE SIBJISCTCS, B OTOM CMBICIC, HEOCCHOW HayKoOW, HO
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CIIPOCTIMPOBAHHON B HEOECHOE IMTPOCTPAHCTBO 3EMHOM HAYKOW. YUEHUS U JOTMATHKA PEMTHO3HBIX BEPOYyUCHUH, C
Jpyroil CTOPOHBI, YK€ He MOTYT OOJIbIIE yIOBIETBOPUTH COBPEMEHHOTO YEJIOBEKa, IIOCKOJIBKY OTTYa HET MOCTOB
K NPOSIBICHHOM 36 MHOW HAayKe U MOCKOJIbKY OH HE MOXET BEPUTh B TO, UTO OH XOYET 3HATh.

[IpenmectBytoiee OBLIO TOMBITKOW TOKa3aTh, KaK, COXpaHAS OyX TOYHOH HAayIHOCTH, MOXHO
MIPUKOCHYTHCSI K >KMBBIM MHPOBBIM 3aKOHAaM, HaWTH W pacIyTaTb HUTH, MPOTSIHYTbIE OT 3€MHOM MAaTepuu K
TBOpALINM chepaM MUpPO3JaHus. ITa KHUra npoOyeT caenarh BKIAJ B TO, YTOOBI HAIIyNaTh MyJbC MUPO3JIaHUS.
ABTOp >xeran Obl MPOOYIUTH CTPEMIIEHNE NATbHEHIIINMHY IIaraMH B 3TOM HAINpaBJICHHH UCTIPABUTH MEPBBIH, eIle
HE COBEPILEHHBIN OIIBIT. Ginige Tatsachen

IMPUJIOXKEHUE
INonarato, 4YTO 3HAKOMCTBO C SKCIIEPHMEHTATOPOM IIPOIUIOTO BeKa, KOTOPBIH aus denen bie
IPOBOAUII CBOM HcclefoBaHHsA B ayxe I'ere, Oyner oTBedaTh MOTPEOHOCTSIM OOJNBIIOTO @nt@tebung

YHClIa MBICIHUTENICH U PICCJ'Ie,Z[OBaTCJ'ICfI. B ocobOeHHOCTH uMTaTENH ,Z[aHHOfI KHHUTH 6y,I[YT

ber

MPUBETCTBOBATh  BO3MOXKHOCTh  NPOYHMTATh B  OpPHTHHANEC  OKCICPUMCHTAIbHBIC
uccnenoBanust 6apona ¢ou I'epuene. IlodTomMy s mocuuTan HEOOXOIUMBIM TTOMECTUTH
31ech paboTel ol ['epriene, HACKOIBKO UX €I MOXKHO OBLIO HAWTH.

Panee yxe OBbLIO OMHMCAaHO, KaK 3aTepsUTUCh HCCICAOBaHHsS [eplienie B 3MOXY
TpuyM(pOB XMMHUH, OCOOCHHO XMMHHU CEJIBCKOTO X03siicTBa. CaM OH OCTaBajCs 3a0BITHIM,
JIUII HEIAaBHO €T0 3aHOBO OTKPBUIN, M CTOUJIO TPYAa Pa3bICKaTh €ro paboThI.

unorgénischen Stoffe
abgeleitet werben fann

Von
A.von Herzeele

HEKOTOPBIE ®AKTHI,

N3 KOTOPBIX MOXHO CAEJIATH BHIBObI

O IMTPOUCXOXIEHNM HEOPTAHUYECKNX BEIHIECTB
A. don I'epriene

Berlin
Werlag ven Hermann Peterd

[Ipupona - He 3epHO, HE 000IOUKA, 3 0 fxrmann 3
B neit Bce eaquno. Touka. 1870

ToT, KTO B TeUCHNE HECKOJIBKHX JIET padoTaeT Haj pelieHueM Oe3HaJeKHOM, MOMb3YyIOMEHcsS B HEKOTOPOM
polie AypHOH C1aBOH 3aia4yy, TOMY HEBO3MOXHOCTD PEIIECHHS Ka)KeTCs IMOYTH YTO IPUPOIHON HEOOXOIUMOCTHIO,
a yJada — 4eM-TO MPOTHBOPEYAIINM 3aKOHY, HeCIbIXaHHBIM. Jlaske OONbLIOe YHCIIO OIaronpuaTHO BBITIISIISIINX
(hakTOB €/1Ba JIU B COCTOSIHUH YKPEIIUTh B HAC BEPY B TO, YTO MBI IPUOIHU3UINCH K LIETH.

JKenaHnue NpOHUKHYTh B CYTh TOTO, YTO Ka)KeTCS CKPBITHIM, B IPEBPAIICHUS IPOCTHIX BEIIECTB, KaXIbIH
CUMTAET, MATKO TOBOPSI, IPEANPHUATHEM 3apaHee 0OpedeHHBIM. M Bce e MBI TeM JKHMBee YyBCTBYEM MOTPEOHOCTH
MOMOYb OTBETHUTH Ha BOTIPOC O CIOCOOE BOBHUKHOBEHUS 3JIEMEHTOB, YeM Oorade crana Hayka HOBBIMHU CIIOCOOaMHU
paccMOTpEeHUs, BIEKYIIIMMH HAC K PEILICHHUIO 3TOTO BOIPOCa.

Ilocrme 3TOrO0 BBEAEHUS HE TOKAXETCAd CTPAHHBIM, €CIU 5 OTKJIOHIOCH OT B3IJISJIOB, OIPAaBAbIBAEMBIX
CTaBLIMMU J0 CHX MOP M3BECTHBIMH (PAKTaMH, U UCTIONB3YIO B KAYECTBE OMOPHI MBICIIb, KOTOpas MOOYKIaeT MEHS
MPOM3BECTH CIENYIOIIME OMbITHI 1O Bererauud. HeoOxoammo 3asBUTh, 4YTO HE CYILECTBYET HHYETO
Heopranudeckoro. IIpupona He co3maer BHayaje cocyh, 4TOOBI 3aTeéM NOCTAaBUTH B Hero pacrenus. Cocyn u
pacTeHus BO3HHUKIM OJHOBpeMeHHO. [louBa COCTOMT W3 cOAep)KaluXCs B PACTEHHMH HECTOPAIOIIMX BEIIECTB,
MIOTOMY YTO 3TH BELIECTBa ObLIM MPOU3BEACHBI X IPOU3BOAATCS PACTCHHUSIMHU.

OT0 HEOOXOOMMO [10Ka3aTh IOCPEACTBOM ombliTa. Korma ombIThl 1O BereTaluy IPOU3BOAATCS B BOAHBIX
pacTBOopax WIM B Tecke, MemM3e M T. M., TOIJIa CEMEHa M KOpPHU OTAAIOT BOJAE WM BIAKHOW MOIJIOXKKE
OpPTaHMYECKHE M HEOPTaHMYECKHE BEIeCTBA, KOTOpPBIE, OCOOCHHO B TOCIEAHEM Ciydae, sl HCCIEeJOBAHHS
yrpauuBatorcs. [losTomy 51 mpoBoAMi GOIBLIYIO YACTh CIEIYIOLINX OMBITOB 0e3 momtokku. Kopau obpasyror Ha
Tapeskax IUIOTHOE IEpeIUIeTeHHE, KOTOPOE JIETKO COXPAaHSTh B CJIETKa BIIAYKHOM COCTOSIHHH, OCOOEHHO eclii
MIPUKPBITh UX CTEKJISHHBIMU IUIACTUHAMM, KOJIMakaMH U T. 1. Mcrnoap3oBanace AUCTHIIIMPOBaHHAs BoAa. Takum
00pa3oM, M3 BELIECTB CEMEHM HUYEr0 HE yTpaurBaloCh, U K HAM HH4Yero He ObuIo moGasieHo. [Ipopocmiue
pacTeHus AOJDKHBI OBbUIM, B COOTBETCTBMU C OOBIYHBIMM IIPEANOCBIIKAMM, COAEPKATh TAKOE K€ KOJINYECTBO
HEOpPraHWYEeCKUX BEIIECTB, YTO U CEMEHa.

ITo wetkipe 3epHa daconu copra Bunma dada, koTopsie Becuiu B cpenHeM 1o 2, 063 T, n1amu B cpeiHEM OT
geTeipex aHanm3oB 0, 050 r merma, 0, 006 cepHOKUCITIOTO KaIbITusA (OCaKICH KakK IaBEICBOKUCIBIN, B3BEIIICH KaK
ceprokucieiif) u 0, 0106 docdopHokucioro maruus (Maruesus). — YeTblpe MPOpPOCTKA, BBIPOCUINE U3 YEThIpEX
3€peH TOro *e copra (B cpeaneM mo 2, 294 r BecoM) Ha NUCTUUIMPOBAHHOM BOJZE, JAJIU B CPEIHEM B YETHIpEX
ombiTax 0, 064 merna, 0, 013 ceprokucmoro kanpius u 0, 014 GochopHOKUCIOT0 MarHHS.

skkosk

ITo 6 T cemsH myroBoro kjieBepa anu B cpeaHeM oT Tpex aHanusos 0, 030 cepHokucioro kamsius u 0, 043
thocdopHokuciaoro marHus. PocTkm u3 Kaknmbix 6 T ceMsH Jdajdu B cpeAHeM M3 deThipex ombiToB 0, 043
cepHokuciioro kaneitus 1 0, 064 hochopHOKHACIOTO MarHU.

Tot ke camblif BUJ CEMSH Jajl Ha KaKJbIe 6 T B KQ4eCTBE CPEIHEro 3HAYCHUS U3 4eThipex anamu3os 0, 017
cepHOKHcIoro 6aputa, coorercTBeHHO 0, 006 cCepHON KUCIIOTHL, pOCTKU U3 KaXIbIX 6 T' CEMsH AajlH B CPEIHEM B
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geTheIpex onbiTax 0, 034 cepHOKHCTOTO OapuTa, coorBeTcTBeHHO 0, 012 CepHON KHCIOTHI
skskok

3epHa Oemnoii daconu, Becom 2, 930 T, manu B cpeqHeM B Tpex aHamuzax 0, 011 cepHOKMCIIOTO KabIIHsl.
Poctku u3 3eper daconu no 2, 940 T manmm B cpeaHeM B Tpex onbiTax 0, 018 cepHOKHCIOTO KabITusl.

KapnukoBas ¢acomns, Becom 2, 500 r, nana B cpeaeM B Tpex anaimuzax 0, 006 CEpHOKHCIOrO KajbI[Hsl.
Poctkn w3 ¢aconmu Takoro ke Beca naiu B cpeaHeM B Tpex ombiTax 0, 015 cepHOKHCIOro KajbLus.
DocHOopHOKUCITBIN MATHUHM HA ¥ OJTHOTO BHAA (PacoIu IpUpoCcTa He 0OHAPYIKHIL.

Ilopumu mo 6 T ceMAH KalyCcTbl OTOPOAHOM cojepXaiu B cpeaHeM B derblpex ombiTax 0, 071
¢docthopHOKHCIOr0 MarHus. PocTKM W3 mopuuii mo 6 T KamycThl Jand B cpedHeM B 4eTeipex ombitax 0, 090
¢dochopHOKHcOro Maruus. Kanpuuii moxasan He3HaUUTENbHBINA IPUPOCT, CEPHAs KMCIOTa HYJICBOH.

skkosk

Poctkn Wasserrueben mo cpaBuenuto ¢ 0, 074 ¢ochopHOKucIoro MarHus B 6 T ceMsH OOHApyXKWIN
npupoct B 0, 012.

2 1 s;amens, o cpasHeHuto ¢ 0, 004 ceprokucioro kambnus u 0, 012 pochopHOKHCITIOr0o MarHus B ceMEeHaX
namu 0, 008 ceprokucoro kanpuus 1 0, 018 dpochopHOKHCIOTO MarHus B pOCTKax.

skskok

Kak Obl HM ObUIO TPYOHO IpPHU3HATH NPABWIIBHBIM HEYTO, NPOTHBOpEYAllee HAIIMM MPHUBBIYHBIM
npeaAnoOChIKaM U MPEACTABJICHUAM, MBI IIPOCTO BBIHYXX/ICHBLI CKa3aTb, YTO I[OKa?;aHHLIﬁ BO MHOI'uX cliydasax pocCT
HEOpPraHMYEeCKHX BEILECTB B POCTKAX JOJKEH HAXOIUTHCA B CBSI3M C MPOLIECCAaMU Ipolecca BereTauuu. Kanbuumi,
MarHuii, cepHas KMCIIOTa HE COAEp)KaTci HU B COCylNaxX, HM B AUCTHIUIUPOBaHHOW Boxe. OuYEeBHIHO, YTO 3TH
BEIIECTBA BO3HHUKJIN B PAaCTEHUSIX IOAOOHO TOMY, KaK TaK Ha3bIBA€MbIC OPIaHUYECKHE OCHOBAHUS M KHCIOTHI
00pa3yloTcs TMOJ YIUIOTHSIOMIMM U (OPMHUPYIOIIUM BO3JIEHCTBHEM CBeTa M TeIula. V3MeHeHHe BeIIeCTB,
COICpXKAIIMXCA B CEMSNONSAX, POCT PAcTCHHH, CBSI3aHHOE C 3THM OOpa3oBaHHE HOBBIX (GOpPM (Haxe IpH
UCKIIOYCHUN AaCCUMWJISILIMK) HEBO3MOXKHBI 0€3 OJHOBPEMEHHOI'O M3MEHEHHMS W YBEJIWYEHHUS KOJIMYeCcTBa
HEOpraHWYeCKUX BemiecTB. Kanpiwii, Maruuii u T. . BO3HUKINM HE caMU 10 ce0e, UX HE CYIIEeCTBOBAJIO MPEXKIE,
KaK pacTeHUH, HO OHM BBIPOCIH BMECTE C pacTeHUsIMUA. BHe opraHn3Mma KajbLUH W MarHuii BO3HUKATh HE MOTYT.
AnpuopHOEe BO3HUKHOBEHHE MEPTBOT'O BELIECTBA HEBO3MOXKHO; )KUBOE YMHUPAET, HO MEPTBOE HE CO3IAETCSL.

Lennronosa, xyiopodui U T. A. MOABEpraercs BO3ACHCTBUAM Telulypa U aTMocdepsl, B TO BpeMs Kak
KaJbLUWH, MarHAH| | T. [., €CJIH OHH YK€ UMEIOTCS, IOl X BIMSIHUEM HE U3MEHAIOTCS M TaKUM 00pazoM oOpas3yroT
noyBy. CnenoBaTenbHO, HE MOYBA POKAAET PAacTeHHUs, a pacTeHus mousy. [louBa He co3gaer BHavasie yacTu, a
3aTeM 00pa3yeT U3 HUX 1IeJI0e, OHA HE CO3/1aeT BHAYaje KaJIui, IOTOM KaJabIUH U 3aTeM (POCHOpHYIO KHCIOTY, KaK
B JIaOOpaTOpHH, OHA MTOBEJIEBAET OPTraHU3MOM PACTCHUH U )KUBOTHBIX, U TIOCIICIHUE, B TIPOLIECCE BO3HUKHOBEHHUS U
pocTa, 00pa3yroT 3TH BelecTBa. BO3HUKHOBEHHUE IIEMEHTAPHBIX BELIECTB SIBIISICTCS OBCEAHEBHBIM MTPOLIECCOM.

To, uro pacTeHus: 6epyT BEIIECTBA U3 MOYBHI, ABISIETCS CIECACTBUEM TOTO, YTO IOYBA SABJLIETCS MIPOLYKTOM
paCTeHHﬁ, 1 TOJIBKO 3TOT HNPHUHIUIT paCCMOTPCHUA IMMO3BOJIACT OoJjiee-MeHeE UCIOIL30BAThL CIIOBO «OOBICHHUMOY B
OTHOLICHUH 3TOU YacTH mpouecca Beretaquu. Ecim Obl mouBa He ObLIa MPOIYKTOM BETETAllH, PACTCHUS HE CTAJH
OBl Ha HEeH pacTH.

Kakue BemecTBa 00pa3dyeT OpraHu3M >XMBOTHOIO, INOKaXXyT IIOCIEOYIOLIME OIBITHI, PE3KOH I'PaHHMIHL,
OYEBHIHO, OXKUIATh HeNb3s. UTO KacaeTcsa TeX BEIECTB, KOTOPhIE HE BCTPEUAIOTCS B OPraHu3Me, TO, B IOJAEPKKY
CBOETO YTBEPKACHUS 5 XOTel Obl HamOMHHUTH, yTo CONHIE HE BCErAa CBETHJIO TaK, KaK CErOAHSA, U B IPEBHUE
BpeMeHa, B Oosiee IJIOTHOH armocdepe, IpU COBEPLICHHO APYroM OCBEIIEHHHM M TeMIIepaType, PacTeHHs U
JKMUBOTHBIC B UX IPUMUTHUBHBIX Q)OpMaX MOTIJIU IMTPOU3BOJUTH TC BEIIECCTBA, KOTOPLIC CETrOAHA MBI YK€ HE HaXOJUM
B OpTaHU3Me, IOTOMY YTO OH HE MOKET MPOU3BOJUTH UX B COBPEMEHHBIX KOCMHYECKHX YCIIOBHSX.

XO0Tsl 3TU BBIBOJABI OBIJIO OBI JIETKO NMPOJOJKUTH, LIETIbI0 HACTOSILIEH MyONMKalMu SIBISETCSA, CKOpee, TO,
YTOOBI JPYyTHE 3aXOTENHM IOBTOPHUTH MOHU OIBITH, B 0OOJiee IIMPOKUX MaciiTadaX, C Pa3HBIMH CEMEHAaMH,
JTYKOBHLIAMH M KIyOHSIMH, B TEMHOTE, IIPH OCBELICHWM DPa3IMYHBIX LBETOB, MPHU Pa3HBIX TeMIEeparypax, IpU
3aMepax KoIM4ecTBa Bo3ayxa u T. 1. Kpome Toro, cienoBano Obl ONIpenenuTh, CyLIECTBYET JIM pa3feieHUE MEKIY
JHUCTBIMHM M KOPHSAMM B IPOM3BOACTBE PA3IMUHBIX BemlecTB. [Ipu coBepiieHHOM HEBEICHHU, B KOTOPOM MbI
Hpe6I)IBaeM NI Hpe6BIBaJII/I OTHOCHUTEILHO cItoco0a BO3HMKHOBEHHUS 3JICMCHTOB, TaKou IMPpU3bIB MOXET, BO
BCSIKOM CIIydae, paccMaTpUBaThHCs KaK 000CHOBAHHBIN.

OTHOCHUTENIPHO MOBEIEHHS BEILECTB, KOTOPBIMU S 10 CUX IOp IIpeHeOperai, a UMEHHO, MapraHIa, >Keiesa,
KpeMHe3eMa, [NIMHO3eMa, KaJIus, HaTpa U XJI0pa, 5 cCoOOITy MO3/IHee.

OpaitenBanbae Ha Onepe, HOAO0pb 1875 T.

A. ¢. T'epuene
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BEI'ETATHBHOE ITPOUCXOXJIEHUE ®OCDPOPA U CEPBI

A. ¢on I'epuene

ITocme TOro Kak B JJIMHHOW CEpUU OIBITOB HAJ BereTamued s HAONMIOJall, 9TO KOJUYEeCTBO (PochopHOi
KHCIIOTBI, COIep)Kamelcss B pPAacTeHHMsIX, HE BCETa COBMAAaeT C KOJHYECTBOM (OCPOPHOH KHCIIOTHI,
OoOHApy»XKCHHOM B CeMeHaX, HO YTO HaWJCHHBIC pa3juyus ObUIM HEIOCTATOYHO BEJIMKH, YTOOBI C IIOJIHOM
OTIPE/ICTICHHOCTBIO JIOKa3aTh BOBHUKHOBCHHUE 3TOI KHCIOTHI B PACTCHUSX, 5 ONPOOOBA YCUIUTh POCT PACTCHUIMA
ITOCPENICTBOM JIOOABJICHHS COJICH, YTHOTPEeOJIEeMBIX TIPH IMOAOOHBIX OIBITaX, M HamesyICsa, YTO yIIHHEHHE
HpOI[OJ])KI/ITeJ'H)HOCTI/I BE€reranuu, KOTOpOC MOKET 6LITL HpI/I 3TOM IIOCTI/II‘HYTO, HpI/IBeZIeT K 60.1166 SACHBIM
pesyapTaTam. Kpome TOro, co3maBaiioch BIEUYATICHHE, YTO CYIIECTBYET OIpeACNiCHHAs B3aMMOCBS3b MEXKIY
COCTaBOM Pa3IMYHOrO TETUIa PACTEHUH U CIOCOOHOCTHIO pacTeHU 00pa3oBHIBATh (HOCPOPHYIO KUCIOTY.

Jns xaxaoro ombiTa UCHoyib30Baluch 20 T' ceMsiH Ha3BaHHBIX HUXKE pacTeHuil. B kadecTBe MOIIOXKKU
CJIy’>KHJIM HaKPBIThIC CTEKIISTHHBIMU Koymakamu (apdopoBsie Tapenku. B auctuimupoBanHyo Boxy (okoso 150
Ky0. cM) ObUTH T0OaBJIEHBI YKa3aHHBIE BO BTOPOM CTOJIOIE CIeMyroIei TaOIuIIbl COMTM, Macca KOTOPBIX YKa3aHa B
CJICYIOIIEM CTOJIOTIC.

B ueTBepTOM CTOJIOLIEC IPUBECHO KOJIMYECTBO (OCHOPHOIT KUCIOTHI, 0OHAPYKEHHOE B PACTCHUSAX.

I. Trifolium pratense. Kiesep myrosoii. KpacHsrit kiieBep.

Ne omnbiTa Koi-Bo no6aBieHHo# coym Kon-Bo HaiineHHOM
(hocopHO KUCTOTHI
1. 20 r ceMsiH KpacHOTO KJIEBEPa COACPKAIU 0, 188
2. 2-¥ aHamM3 CEMSIH oKasail 0, 185
3. PacTenus, BbIpaIieHHbIE C CEPHOKHUCIBIM HATpUeM 0,216 0, 189
4. -11-c CepHOKHUCIBIM KaJueM 0, 153 0, 183
5. -!!-Cc CepHOKHCITBIM KaTbITHEM 0, 150 0, 240
6. To ke camoe 0, 150 0, 244
7. -!l-c yraekuciasIM KalblueM 0, 150 0, 250
8. -!!- ¢ XJIOpUCTHIM KanbLIEM 0, 140 0,254
9. Pactrenus, pociue 6e3 1060aBOK 0, 200

CpenHee 3HaueHHe 0OHAPYKEHHOTO B aHanu3ax 1, 2, 3 u 4 xonuuectBa pochopHON KUCIOTH cocTasisieT 0,
184, B ombitax 5, 6, 7 u 8 paBHo 0, 247. CnenoBarenbHO, KOIHYECTBO (POCHOPHON KHUCIOTHI B PACTCHHUSX,
BBIPOCITUX ¢ J0OaBJICHUEM COJIM Kajus, Bo3pocio Ha 0, 063.

II. Vicia sativa. ['opomek noceBHoii. Buka.

Ne onwiTa Kom-Bo no6aBieHHOM COn Kon-Bo naiinenHoi
(hochopHOH KHCITOTHI
10. 20 T ceMsiH comepxKanu 0,076
11. Pactenus, BoIpaiieHHbIE Oe3 J00aBOK 0,077
12. -!l-c cepHOKUCTBIM aMMHAKOM 0, 200 0,077
13. -!!-c CepHOKHCIBIM KaJIHeM 0, 123 0,072
14. -!1!-c XTOpUCTHIM HaTpUEM 0, 150 0,074
15. -!l-c CepHOKUCIBIM KanblEM 0, 150 0,118

JloGaBrieHre com KaibIus Aaio npubaBKy docdopHoit kuciaoTsl B 0, 043, B TO BpeMs KaK OCTaIBHBIC COJIH
BO3JEHCTBHUS B OTHOIIIEHUH dTOM KUCJIOTHI HE OKa3aiu.
III. Pisum sativum. ['opox noceBHOii.

Ne onrpiTa Koim-Bo no6aBieHHOM con Komn-Bo HalineHHOM
hochopHOi KUCTOTHI

16. 20 T ceMsiH coaepKanu 0,206

17. PacTeHus1, BEIPOCIIME C YTIACKUCIBIM KaIUEM 0, 200 0,202

18. -!!- ¢ CepHOKHCIBIM KaJIBITHEM 0, 300 0, 198

Job6aBneHne KanbIys He BBI3BaJIO NpuOaBiIeHus: GochOopHOH KUCTOTHL. B03MOXHO, TOTOMY, YTO TOPOIIMHBI
cozxepxann Ha 0, 115 docdopHOit KHCITOTEI OOIBIIE, Y4EM MOTYT BOCHIPHHSATH COJCPIKAINECs KOJTNYECTBA KAJIbIIHS
Y MarHus, 9TO B OCTAJILHBIX NCIIOIB30BABIINXCS CEMEHAX He HaOII0aaI0Ch.

IV. Brassica Rapa. Pemna

Ne onwiTa Kom-Bo no6aBieHHOM COn Kon-Bo naiinenHoi
(hocdopHOI KUCITOTHI

19. 20 r cemsiH conepKat 0,233

20. Pacrenus, Beipociine 6e3 106aBOK 0, 229

21. -!l-c yriekucnbM KajaueM 0,123 0,233

22. -!1-c CepHOKHCIBIM KaJIbITHEM 0, 150 0,271

YBenuuenue konmdecTBa GocopHOIi KUCIOTHI IPH KCIIONB30BaHUM rurca coctaniseT 0, 040.
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V. Slumens.

Ne onwiTa Kom-Bo no6aBieHHOM cou Kon-Bo HaiinenHoi
(hocdopHOI KUCITOTHI
23. 30 r cemsiH coepKat 0,111
24. Bropoi aHaIM3 CEMSTH TTOKa3aj 1,112
25. C yIJIEKUCIBIM KaaueM 0, 200 0,113
26. C cCepHOKHUCIIBIM KaJIbITHEM 0, 200 0,178
27. To ke camoe 0, 200 0, 183
28. To xe camoe 0,200 0, 180

JloGaBiieHne TUIICHI BBI3BAJIO YBeTU4eHUE KolndecTBa ¢pochopHoit kucmotsl Ha 0, 068.
VI. Lepidum Sativum. Kpecc-canar.

Ne onwiTa Kom-Bo no6aBieHHOM COn Kon-Bo HaiinenHoi
(hocdopHOI KUCITOTHI
29. 20 r cemsiH coepKat 0,170
30. Bropoii aHanm3 cemMsiH ToKa3ai 0,173
31. C yriaekuciasiM Kainuem 0, 150 0,170
32. To xxe camoe 0,200 0,173
33. C runcom 0, 150 0, 190
34. be3 106aBok 0,175

YBennuenune koiamdecTBa PochopHO KHCIOTH cocTaBiseT Toibko 0, 018.

YMeHbIIEHHE KOJMYECTBA OCTAIbHBIX MHHEPAIbHBIX BEIECTB, 4YE€M, BO3MOXHO, MOXHO ObLIO OBl
OOBSICHUTH yBENMUYeHHE KonuuecTBa (ocHOpHON KHUCIOTHI, HE ObUIO OOHapykeHOo. Takke W TO KOJIHYECTBO
KaJbLusl, KOTOpoe ObII0 100aBIeHo, HaliAeHO Oe3 MoTepb.

UTo0OBI KOHCTATUPOBATh ITO, AHAJIM3BI IETJIa OBUIN BBIIIOIHEHBI IIOJHOCTBIO; OJJHAKO, IOCKOJIBKY 3/1€Ch HIET
peds o hochopHO KHCTTOTE, OCTATLHEIE BEMIECTBA OMYIICHEI.

BoszHukaet BOpoc, MOXKET JIM YMEHBIIUTHCS KOTHYecTBO (HOCHOpPHON KUCTOTHI.

B omeite 33 Opocaercst B ryla3a HE3HAUMTENIbHOE YBenWdeHHE (GochOpHOH KHUCIOTBHL. MOXeT ObITb,
BO3HHUKIIIEE 3/I€Ch, BOZMOKHO, O0JIBIIOE KOJIHIECTBO (PochOopHON KHCITOTH MPeodpa3oBaioch U Pa3I0KUIOCH TT0-
OpYroMy, U 3TUMH MOTEPSIMU MOXHO OOBSCHHUTH HE3HaYHTENbHOE yBenuueHue (ochopHoi kucmoter? s Toro
YTOOBI TIOHATH 3TO, K PACTEHUSIM Kpecc-canaTta Oblia no6aBneHa pochopHas KUCIOTA.

No ombiTa Komn-Bo mo6aBiieHHO# con ITotepu
(hochopHOH KUCTOTHI

35. Kak dochopHOKUCITBII KaTbIUiI 0, 090 0, 020
36. Kak ¢ocopHOKHCTBIN HATPHIA 0, 243 0, 093
37. To ke camoe 0,243 0, 090
38. ®ochOpHOKUCIBIN KAIMH U HATPHI 0, 448 0, 083
39. ®ochopHOKHUCTBINH HATPHUI K PACTCHHUSM,

BBIPOCIIIMM B TEMHOTE 0, 241 0,074

40. Pactenus, Beipocire B TeMHOTE Oe3 qo6aBok [ToTeps Het

41. Ilpu oObryHOM OCBemeHNH 0e3 100aBok [loteps HeT

Ecm dochopHas kucmora MOXKET McUe3aTh, KaK TOKA3BIBAIOT ATH MUQPHI, TOTAa OHA MOJDKHA OblIa OBITH
pa3oXxeHa Wi mpeodpa3oBaHa, UM TO U JPYroe BMeCTe, IOTOMY YTO KaK TaKOBas OHA HE MOTJa ObITh yTpaueHa,
MTOCKOJIbKY OHa HE JIeTy4a U, KpOME TOT0, ObLIA CBsI3aHA C HATPUEM U KaJIbIIHEM.

CrenoBaTenbHO, OHA, KOTJa BO3HUKAET, JOJDKHA OBITh COCTABICHA W3 PAa3NUYHBIX HE MHHEPAJTBbHBIX
BCHICCTB, IOTOMY YTO YMCHBIICHUSA MHUHEPAJIbHBIX BEIIECCTB, U3 KOTOPBLIX OHA MOIJia OBl BO3HUKHYTH, KaK 6I)IHO
CKa3aHO BBIIIE, HE MPOU3OIILIO.

XoTs MBI He pasnoxmwid (GocGOpHYH KUCIOTY Ha 3HAKOMBIC HAM COCTABISIOIIHE M HE MOXKEM TOYHO
yKa3aTh Ha €€ BO3HHKHOBEHHE M3 TaKOBBIX, MBI JIOJDKHBI BCE )K€ YTBEpXKIaTh, uTO (Gochop MMEEeT COCTABHYIO
MIPUPOIY, IIOTOMY YTO €CIIM OH MOXET MCYE3HYTh, TO €CTh Pa3l0oXHUTbCA, TOTAA OH BHadale JOJDKEH OBLT OBITH
COCTaBIICH.

Ecmm 6561 ¢ moTepeit hochopHOI KUCITOTHI OBUTO CBSI3aHO IpHOaBIICHHE IPYTOTO BEMIECTBA, TOTAA MBI SICHEE
MOHSUTH OBI, YTO MPOU3OIILIO ¢ MOTePSHHON (HocHOPHON KHCIOTOM.

Ecnu npu3Hath, 4T0O 351IeMEHTapHBIC BEIIECTBA COCTABIICHBI M CIIOCOOHBI K MPEOO0Pa30BaHUsIM, TOTIa MHOTHE
00CTOSTEhCTBA MPUOOPETAIOT IPYTOM CMBICI, U MBI MOYKEM PACIIUPUTH KPYT HAIUX MPEANOIOKCHUH.

[MockonbKy BecbMa pa3iryHble MEXTy cOOOH BEIIECTBA, TAKHE KAK CEIUTPa U aMMHUAK, HMEIOT BCE XKE OJTHY
OOIIyI0 COCTaBHYIO 4acTh, a30T, TO ObUIO OBl BO3MOXHO, 4TO (ochopHas KUCIOTAa M KaJWid HaXOIATCS NPYT K
JPYTy B TOXOXKHUX OTHOMIEHHAX. OJHAKO sl JAHHOTO CIydas CJEAOBaNl Obl OONbIIEC BHUMAHHS YACTUTH Ooyiee
MOHSATHOMY OTHOIICHUIO.

OKBHBaJICHT MBIIIbsIKA OTHOCUTCS K JKBHBAJCHTY CEJieHa TakK, Kak SKBUBAICHT (hocdopa K SKBUBAICHTY
cepbl. MBI MOXXEM paccMaTpPUBATh 3TH OTHOIICHUS KaK T€HETHYCCKUE U MOTOM HAWTH, YTO CIEAYIOUINE (haKThI
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COBIIAJAIOT C HUMH.

20 T ceMsiH Kpecc-cajara JaroT, €CIM KPOME CEpHOW KHCIOThI YYECTh COJEPIKAIIYIOCSd B HUX Cepy Kak
CEPHYIO KUCIOTY, 0, 462 3TOW KUCIOTHL.

Pacrenns, Bepocmme w3 20 T ceMssH NMpU OOBIYHOM OCBEIICHUH, 0e3 J00aBOK, JAIOT TO JKE€ Camoe
KOJINYECTBO CEPHON KHCIOTHI. TOYHO TaK XK€ JI PACTEHHUsI, BBIPOCIIIIE B TEMHOTE.

CrnenoBaTellbHO, pacTeHUs, K KOTOpeIM Obuio gobaBieno 0, 243 docdopHOl KHCIOTHI B BHJIC
(hochopHOKHCITIOTO HATPOHA, 0 KOTOPBIX U3 ombl-10B 36 u 37 u3BectHO, uTo oHU motepsiiu 0, 093 dhocdhoproi
kucioTel, garoT 0, 501 cepuoit xkuciotel, To ectb 0, 039 - 0, 123 cepHOKucHOrOo OapuTa, Kak U CEMEHA M Kak
pacTeHus, BeIpanieHHbIE O0e3 100aBiIeHust PocHOpHOIi.

Kpecc-canar, BeIpociinii B TEMHOTE C TeM K€ KOIU4IecTBOM (hocopHOkucoro Hatpa, aaet 0, 490 cepHoii
kucioTel, Ha 0, 028 Oompire, YeM B CeMEHAX, YTO COOTBETCTBYeT Oojiee HM3KOMY yMEHBIICHHIO (hochopHOH
KHUCI0THI, TO ecTh He 0, 093, a 0, 074 (ombIT 39).

Kpecc-canar, Beipocmmii ¢ mobaBienneM (ocdopHOkucnoro kampius, gaet 0, 495 cepHOW KHCIOTHI,
npubaBka cocraBimsger 0, 033. Ilpm KkaxymemMcs HE3HAYUTEILHBIM YMEHBIICHUH (QochopHOH KHCITOTHI
O0OHapYKHBAETCSI CHIIBHOE yBEIUYEHHE CEPHOW KHCIOTHI, IOTOMY YTO OOPa3YIOMIMHCS CEPHOKHCIBIA KaJbIHA
JIeNIaeT BO3MOXXHBIM BO3HUKHOBEHHE HOBOW (DOC(OPHON KHCIOTHI, W TIOCIETHSS NPEBpAIlacTCcs B CEPHYIO
kucnory. CriemoBarenbHO, ¢ moTepelt (ochopHONW KHCIOTHI CBS3aHO BO3HWKHOBEHHE CEpHOW KHCIOTHL. bes
nobapnenust GochopHOH KHCIOTHI B 0€3 YMECHBIICHUS €€ KOJMYECTBa HET YBEIUICHUSI CEPHOU KHUCIIOTHI.

He Bce pacTeHust B cBoeM NEepBOHAYaJbHOM DPa3BUTUH MPeoOpasyloT (OCHOpHYIO KHCIOTY B CEPHYIO
KHCIIOTY, BEPOATHO, 3TO IPOUCXOIUT B OOJIee MO3HUM ITePHO POCTa.

HekoTopsie BuabI pacTeHHiA, BRIPOCIINE B TEMHOTE, OOHAPYKHUBaIOT U 0€3 [00aBIeHNS KaJbIIHs SBCTBEHHOE
yBenudeHue HocPopHON KUCITOTHI.

[Ipu uckyccTBeHHOM OCBelIeHHH, 0e3 HACTYIUIEHUS! TEMHOTHI, 3TH PACTEHUS TEPSIOT OOJBIIOE KOJIHYECTBO
(dhochoproli KHCITOTHL. BO3HHMKAaeT M TPHU DTOM CcepHas KHCIOTa, s He wucciemoBan. [Ipw HemocTaToOdIHOMH
TeMIepaType cepHast KHCclI0oTa He Bo3HHKaeT. Omucanue BCero 3TOro 5 1aM B OJTHOM M3 MOCTEAYIOMHX padoT.

Ecnmu mpeBpamienne mwnm pacnan (ocdopa Ha BEIIECTBa, KOTOPhIE 00pa3ylOT cepy M JIPYTHE BEIISCTBa,
KOTOpBIE TOKa HE ONPEJEISIOTCS, He MOKa3aHO SICHO, KaK B XUMHUYECKOM ammapare, TO BCe JK€ OHO B BBICOKOIA
CTETIeHN BepOsTHO. Bo BCAKOM ciydae, pacTUTENbHOE BO3HHKHOBEHHE (pocdhopa M cephl ITOKa3aHO MaHHBIMH
(bakramu. BeposTHo, OyeT MO3BOJICHO yKa3aTh 3/1eCh Ha TO, YTO MbI IIPOJIBUTAEMCS TI0O MECTHOCTH, Ha KOTOPOH He
MIPOJIOKEHO MyTeH, U JIUIIH ITOCIIE TOJITHX U TPYIHBIX TIOUCKOB 3TOT KOPOTKUH MyTh CTaJ BO3MOYKHEIM.

Kanpnmii BO3HMKaeT B pacTeHUSAX paHbIne, yeM ¢ochopHas kucimora. KTo moBeput B 3107 becuncineHHbie
XMMHUYECKHE TPOILECCHl 00pa3yIOT B pacTEHHSAX BEIIECTBA, BOZHUKHOBEHHE KOTOPBIX BO3MOXKHO TOJBKO BHYTPH
pacrteHwuii, mouemy OblI 1 He 3TH Toke? Hy, a kakum ke o6pa3om BooO1e Bo3HUKIH (ochop u cepa?

[Toka snmemMeHTapHBIE BEIIECTBA CUNTAIA HEM3MEHHBIMH M HE 3HAIM, TN WJIM KaK OHM BO3HHKAIOT, OHH
MOTJIM CUUTATHCS MPOCTHIMH, TOTOMY YTO MPOCTOE CIIEJOBANO pacCMaTpUBaTh Kak He u3MeHsmomeecs. Ho Teneps,
KOTJIa Mbl BUJUM, 9TO (HPOC(OpP, KOTOPHIA CUUTAIICS MPOCTHIM BEIISCTBOM, HE CYIIECTBYET C CaMOr0 Hayayia, HO
BO3HHUKAET U MPEBpAIIaeTcs B cepy, TeNnepb HEBO3MOXKHO YTBEPXKIATh MMPOCTOTY 3TUX BEIIECTB.

BepositHO, MOXXHO OBUTO OBI CKa3aTh, YTO MPOCTOE CYIIECTBYET C CaMOro Hadaia, OHO He BO3HHKAaeT.
OpHako, KOTJla MBI y3HAJIM KaKOE-TO BEIIECTBO KaK HEUTO, MOABEPKCHHOE CTAHOBJICHUIO, OHO TIEpecTacT ObITh
MIPOCTBIM, TIOTOMY YTO CTAaHOBSIIEECS TBOSIKO B CAMOM cele.

HeseposiTHO, 9TO cepa, Kak TakoBas, COAEPKUTCS B docdope, 1 9To Ghochop SBISIETCS COSTUHCHUEM CEPHI,
MIOTOMY YTO TaKOE COCJAMHEHHUE JaBHO Obl Pa3IOKUIOCh. B03MOXHOCTH conepxaHus cepsl B (ochope
cymectByeT. Pocop HOMKEH COCTOSTh U3 BELIECTB, M3 KOTOPHIX TOTAAa MOXKET BO3HUKHYTH cCepa, Korja
PacTeHUsIMU BHIPA0ATHIBAIOTCS T€ BEIIECTBA M (DOPMBI, KOTOPBIE TPEOYIOT BOSHUKHOBEHHUS CEPHI.

51 He Xouy TOKa BBICKA3bIBaTh IMPEIIIONIOXKEHHUsI OTHOCHUTENBHO TOTO, Kak ¢ochop U cepa COCTOAT H3
yIaepo/ia, a30Ta ¥ BOAOPOJa, HO MOJIArarw, YTO NaJTbHEUIIINE OMBITH JaIyT MOJHYI0 YBEPEHHOCTh OTHOCHUTEIBHO
3TOTO.

Cepa He MOXET OBITh AJUIOTPOIHBIM cOCTOSSHHEM (ocdopa, MOTOMY UYTO auIOTPOIHS HE CBSI3aHA C
W3MEHEHUEM DKBUBAJICHTA.

CrnenoBaTellbHO, SKBUBAIICHTHI JIEMEHTAPHBIX BEIIECTB KOHCTAHTHBI HE TIOTOMY, YTO 3TH BEIECTBA SIKOOBI
MIPOCTBIE ¥ HE M3MEHSFOTCS, HO TIOTOMY, YTO OHH BCETJa OJTHUM W TeM e 00pa3oM BO3ZHUKAIOT B PACTEHHUAX KaK
CIIOJKHBIE, KaK BCE JIPYTHUE OPraHNYECKUE BEIIECTBA.

Tak Ha3bpIBacMble AJICMCHTAPHBIC BEIECTBA OTPAHMYCHBI B ce0C CBOMM COCTaBOM, IOTOMY YTO HX
BO3HHKHOBEHHE B3aMOCBI3aHO C 00pa3oBaHMEM BemecTB U (popm B pacteHusx. [Ipocroe BemecTBo He OBLIO OB
OTPaHUYCHO B ce0e, TO €CTh /IS SK3UCTEHIINY HEUTO HEBO3MOKHOE, BEIlh YMO3pUTENbHAS.

MeI monaraiy, 4To0 HEM3MEHHOCTh BEIIECTB HEOOXOIUMO OOBSCHATH UX MPOCTOTOM, TO €CTh HEOOBSICHUMOE
4yepe3 HEBO3MOXKHOE, MOTOMY YTO He CYyIIeCTBYeT HUKAKHX MPOCTHIX BellecTB. MBI XOTeln J0Ka3aTh MPOCTOTY
BEIIEeCTB UX HEM3MEHHOCTHIO U CTapajiCh JI0KA3aTh HEYTO, YTO BOBCE HE CYIIECTBYET; He CYylIeCTBYeT HMKAKUX
HE U3MEHHBIX BElIEeCTB.

Kak mpoucxoautT BO3HUKHOBCHHE MUHEPAIBHBIX BEIIECTB B PAa3IMYHBIX YaCTAX PACTCHUN, — KOPHSX,
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CTeOJIsIX, JIMCTBAX U 3JEMEHTaxX UX (OpM, — U KaKue BBIBOABI MOKHO ObIIO OBbI CAENATh U3 ITOTO B OTHOLIEHUH
COCTaBa TEX BEILECTB, 00 3TOM MOTJIH OBl KOE-4TO COOOMIUTH MHOTHE YK€ HMEIOIINECS UCCIIEAOBAaHNUS, €CI OBl UX
paccMOTpeTh ¢ TeHETHYECKOM TOYKH 3peHHs. TOT e, KTO OKa3ajCs B HENPHUATHOW CHUTyallMd MPOTHBOPEUHS
o0Ienpru3HaHHOMY IIOHUMAaHHIO KaXKyIIMXCSI HEe3bI0JIEMBIMHI OTHOILEHHUH, TOT, OUYEBHIHO, HE MOXET OKHATh, YTO
BBICKa3bIBACMbIC MHCHHMSI HAMIyT 0COOCHHO OJIaroxenaTeabHbIN MpreM Wik noaaepxky. OIHAKO 5 MoJiarar, 4ro
9TH MHEHUS, €ciH, OJarogapsi HOBTOPEHUIO MOUX OMBITOB, OHH OKa)KyTCSl MPaBHIBHBIMH, CMOTJIM OBl OKa3aThCs
BaXHBIMU U I APYTHX DPAa3leJIOB €CTECTBO3HAHMSA, M YTO NPEHMYIIECTBA, BBHITCKAIOIIME M3 HHUX, HE CMOTYT
ocTaThCs 03 BHUMaHUS.

Bricka3aHHbIe B3I HE SIBISIOTCS HOBBIMH, KaK OHH, BO3MOXKHO, MOKaXKYTCSl KO€-KOMY, HO KOT/ia OHU
BBICKa3bIBAINCh, TO CHOBA U CHOBa OTOPACBHIBAIMCH WM MMHU IpeHeOperaiy, MoTOMy YTO MPOBOJMMEBIE B 3TOM
HaIpaBJICHUH OIBITHl pacCMaTPUBAIUCh KAaK HEraTHBHbIE, B TO BpPEeMs KaK OHU IPOBOAMINCH HE COOOpasHO C
LEJIBIO, U TEM CaMbIM HE MOTJIM HUYETO JOKa3aTh HU 32, HU MPOTHB.

Kpome Toro, oueBHAHO, HEOOCTATOYHO IPELYCMAaTPHBAJIOCh, YTO C IOKA3aTEIbCTBOM BO3HMKHOBEHHS
3JIEMEHTAPHOTO BelecTBa Obula Obl JOKa3aHa COCTaBHAS IPUPOJIA STUX BEILECTB.

Jlasiee, mMpOM3BOJACTBO U MMPEeoOpa30BaHUE MUHEPATbHBIX BEIICCTB B PACTCHHSX CKPBIBAIOTCA TEM, YTO
pacTeHHs OJHOBPEMEHHO MOIJIOMIAIOT 3TH BEIIECTBA W3 IOYBBI, HM3-3a YEro IMOHUMAaHHE AEHCTBUTEIHLHOTO
mpoiecca ObUIO 3aTPYIHEHO.

To4HO Tak e O4YeHb MHOIO CIIOCOOCTBOBAJIa HEBEPHOMY B3IIISAY BechbMa COOJIA3HHUTENBHAS THIIOTE3a,
COTJIaCHO KOTOPOH MUHEpAJIbHBIE BEIECTBA BOSHUKIIM BCIEACTBHE OXJIKIACHUS KOCMUUECKUX MAPOB PaHbILE, YeM
pacTeHHs, XOTA 3Ta TUIOTE3a MO OTHOIICHWIO K KayeCTBY BEILECTB COBEPIICHHO Oe3pa3iMyHa U HE MOXKET
OOBSICHHUTB €ro.

Pazmmune MCXKAY OpPraHMYCCKUMHU W HCOPraHMYC€CKMMHU BEHICCTBAMH, KOTOPOC BCC 60JIBHIC yTpadyuBajio
LEHHOCTh, TEMeph CTajJ0 COBEPIIECHHO HEYJOBJICTBOPUTEIBHBIM M OOJIBIIE HENb3sl HPUHUMATh OCOOEHHOE
BO3HHKHOBCHHE COCTaBHBIX YacTeW MOYBHL. S BBEIpa3wiI 3TO B HEOONBIIONH padoTe, MOCBAIMECHHOW IaHHOMY
npenMeTy, onmyOnukoBaHHOM B 1876 rony: «He mouBa mpoM3BOAMT pacTeHMs, HO pacTeHHE MOYBY», UTO IO
CPaBHEHHIO C MPEKHUM B3IJISIOM SIBISICTCS MPAaBUIIBHBIM. 110 OTHOIIEHUIO K JCHCTBUTENBHOCTH CIEAYET CKa3aTh:
[I0YBa BO3HUKAET BMECTE C PACTCHUSIMH.

41 3Ha10, YTO MOM OIBITHI HE TaK IOJIHBL, KAK XOTEJIOCh Obl, HO S CYMUTAJI 1[eJIeCO00pa3HbIM OITyOIMKOBAaTh UX
4acTh, MOTOMY YTO HAaJCIOCh, YTO BCIEACTBUE OSTOTO M JApyrue ooparsaTcs K 3ToMy npeamery. Ywmcno
HaNpalluBalOIIMXCsl BONPOCOB M MPEACTABIISIOINXCS BO3MOXHBIMU OIIBITOB TaK BEJIHMKO, YTO KaKIOMY, KTO
[IOBTOPUT U PACIIMPUT MOU OIBITHI, YCHIIUS OKYIISITCSI CTOPULIEH.

Oco0eHHO KenmaTedbHO ObUIO0 OBI, €cii Obl HMCCIECAOBAIN JKMBOTHBIM OpPraHU3M MH €ro CIoCcOOHOCTb
MIPOM3BOJUTH MUHEPAJIbHbIE BellecTBa. HampumMep, COTep:KUT 1 poAMBIIEeCcs )KUBOTHOE U3 3TUX BEILECTB JPYTHUE
1 B OOJIBIIEM KOJIMYECTBE, HEXKEIIN SIHLIO.

Taxoke U Ipyrue BemecTBa, Hexeln Gocop U cepa, HAXOAATCS APYT K APYTy B TEHETUYECKOM OTHOIICHHUH,
TaK 4YTO MOXHO ObUIO OBl O1HH, Kak (ochop, Ha3BaTh MEPBUYHBIMU, a APYTHE, KaK CEPy, BTOPUYHBIMU. S| MOT OBl
yKe ceidac coOOIUTH O OOJbLIEM YHCIIE OIBITOB IO TOMY IOBOILY, HO CUHMTAl0 BCE-TaKH HAAEKHEE eIle
MIPOOJKUTE UX P U OIyOJMKOBATh UX JIMIIb B KOHIIE TEKYIIEro roja.

OpatienBanbae Ha Onepe, nexadps 1879.

A. ¢. T'epuene

PACTUTEJIBHOE IMPOUCXOXJEHUE KAJIBLIUA 1 MATHU A,
A TAKXE INPEJIBAPUTEJIbBHOE COOBIIEHME O BOSHUKHOBEHUU KAJIMA 1 HATPA

A. ¢. T'epuene

U3 Toro, uTo MBI HAXOAUM KaJlbIIMH M MarHUK B PACTEHUSX, MBI MoJlaraeM HEOOXOAMMBIM CJIENIATh BBIBOJI,
YTO BCE BELIECTBO MIPOMCXOINUT M3 MOYBBI, HA KOTOPOI BEIPOCIH pacTeHHsl. ThICSYeKpaTHBIE OIBITHI, KaK KaXeTcs,
CBHJICTEIILCTBYET O MPABWIBHOCTU 3TOTO BBIBOJA, HAM Ka)KeTCsl, YTO MBI MPABWIILHO BUAUM U AyMaeM, U, TeM He
MeHee, MBI TUI0X0 HAOJI0aNN, ¥ CACTaHHbIH BHIBO, KaK IMOKA3bIBAIOT CICAYIONINE (aKThI, CyIIECTBEHHO HEBEPECH.

B moem mpouiorogHeM COOOIMIEHUH OTHOCHUTENBFHO PAaCTUTENBLHOTO MPOUCXOXIeHHs (ochopa U cepsl s
MoKasall, 4to GocdopHas KHCIOTa BO3HUKAET, KOT/Ia B PACTEHUH yBEINYNBACTCS KOJHMYECTBO KalblHs. Bbu1o Obl
HEBO3MOXKHO, UYTOOBI KalbIWil MOT OOYCIOBUTH BO3HMKHOBEHHME BEIIECTBA, KOTOPOE JOJDKHO CUUTATHCS
OpPTaHMYECKHM M CJIOXHBIM, €CIIM er0 COOCTBEHHOE BOSHMKHOBEHHE HY)KHO ObLIO OBl MCKATh BHE OPraHWU3Ma, B
000COONEHHBIX, XaOTHYHBIX, OTICNCHHBIX OT JKU3HH pacTeHus ycioBusix. Kak ¢ocdopHas kuciora, Tak H
KaJbIM{ TOJDKEH BOSHUKATh B PACTEHUSIX, HOTOMY 4YTO Oe3 KaibIus HeT pocopHOil KNCITOTHI.

Kajapnuii BO3HUKAET U3 MarHus.

JBa anamm3a 20 T ceMsH kpecc-canara, Lepidum sativum, mamu B cpearem 0, 207 cepHOKHCIOTO KaJIbITHS.
Kanmpruit Oplm ompeneneH Kak CEpHOKHMCHBIM Kanmpliuil. B pactenumsx, Belpocmux u3 20 T 3THX CEeMSH, C
N00aBIeHNEM pa3IMYHBIX COCOUHEHUH MarHus, aHajdu3 I[IOKasal MpHUBEACHHbIE B cledyomei Tabnuie
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KOJINYECTBA CCPHOKHCIIOTO KaJIbIIUsA.

ecTRO AobanieHHOro KoaniecTsd HaHASHHOMD Tipupocr
AHEHNA MATHNA CEPHORHCAOTO KAABIHE  CEPHOKNCAORD KaABUNSA

0,4 ceproxucaoro marnms 0,262 0,055
.4 ceprormcaoro maruna 0,260 0,052
0,3 smenoh marneany 0,257 0,050
0.3 xaopuerwin marii 0,252 0,045
0.4 docdopnorncasii marmmi 0,261 0,054
0.4 BunHoKRME AR MarHuil 0,278 0,071

B sTux mectu ombITax MCMONB30BaIiCch B 00meM 120 T ceMsH Kpecc-caliaTa, KOTOPBIe JOKHBI OBLITH OBI
nmath 1, 242 T cepHOKHUCIOTO Kaibiusa. OqHako 0buT0 00HapyskeHo 1, 570 r, To ecth Ha 0, 328 mwin 26 % OonbIire,
4eM MOJDKHBI ObUTH OBl 1aTh ucmoib3oBaHHBIE 120 T cemsH. [IpUpoCT CEpHOKHUCIOTO KAJBIHS COCTABISECT B
cpenneMm 0, 054.

Jns kpacHOTO KjeBepa CpelHUN NPUPOCT CEPHOKHUCIIOr0o Kaybllus cocTaBisieT Ha 20 © ceMmsH mpu
J00ABJICHUN CEPHOKHUCIIOTO, (POCPOPHOKUCIIOTO U xoKkeHoro Maruus 0, 031.

ITocne aToro Hemb3sl yTBEPKAATh, YTO KalbLUN BOSHUKAET U3 MarHusi, HO TOJBKO TO, YTO Kpecc-calaT U
pacTeHus kieBepa omaroaaps 100aBKe MarHusl BRIPaOaThIBAIOT KaIbIIHA.

Hpyrue BeliecTBa, HampuMep; CEPHOKHUCIBIM aMMHaK, a30THOKHUCIBIM HaTp, TOBapeHHas CoJib, HE
OKa3bIBAIOT BJIMSIHUS Ha TPOU3BOJCTBO KaJbIUsA. ECIM BOSHHUKHOBEHUE KAJBIUS SBIACTCS HE MPOCTO SBICHUEM,
COTIPOBOXKIAIONINM MarHui, HO BO3HUKAeT W3 HEro, TOrJa MBI HE CMOXKeM HaWTH NT0OaBJICHHBIE KOJIMYECTBA
MarHusi B IEIUI€ pacTEHUH, KOJIMYECTBO MATHUS JOJKHO YMEHBUIUTHCS.

[IpuBeneHHbIe B caeqytoniel Tabuie NUQPhl MOKA3bIBAIOT YMEHBIIICHHE MarHHs.

Aan pactenuii ua 20 r ceman kpecc-caaata

Koariectso AofasacHioro Tlorepu marums
COLAMHERNA MATHIR

0,4 cepHoRMcADTO Marnun 0,037

0, 3 #okcHob MarHeann 0,046

0, 3 xaAopHCTOro Marnus 0,040

0, 4 BMHHOKHCAOTO MATHHA 0,043
Aan pactensii ua 20 r ceman kaesepa

0,4 cepHORHEAOTO MarIHA 0,043
0,4 hochopnokrcAoro Marima 0,036

Hcrnons30BaHHBIE COENMHEHNSI MarHUs HE COAEP KAl MOAIOIIErOCs B3BEIINBAHMIO KOJTMYECTBA KaJBITHSI.
JuctmimupoBaHHasl BOJa, MCIOJIB30BABIIASCS 7S MOJWBA U T. A., MHOTOKPATHO IMPOBEPSIIACH ITOCPEICTBOM
BeimapuBanus 4- 500 M Ha conepxanue npumeceii. [ ma3yps ¢papopoBbIX TaperoK, Ha KOTOPBIX PACTEHHS POCIH
IO/ CTEKJITHHBIMH KOJIITaKaMH, Kanblusg He coaepkana. Kpome Toro, oHa He oOHapyXHBajla HH Majeumeit
KOpPO3HH.

Xoa HamMX WCCICAOBAHUN HE JOCTUT OBl KOHIIA, €CIM OBl CJICIYIOIIME OMBITHI HE IOKa3ajld HaM
BO3MOKHOCTB TTPOJIOKATH.

Korma mMpl m00aBisiiIN pacTeHUsSIM KpOME MarHusl eIle yTIEKHCIBIA WITH IIaBEJICBOKHUCIBIN Kaaui, Torma
KaJIBIUH, KaK OOBIYHO, YBEIIMYUBAJICS, HO TIOTEPH MArHUsI CTAHOBSATCS 3HAUYUTEIIBHO MEHBIIIE,

s 20 T kpecc-canara yMEHBIICHHE MarHus Ipu T00aBIeHUH

0, 4 yriekuciaoro Kauus 0,015
0, 250 maBeneBokucioro kaauss 0, 004

Jus 20 r kiueBepa mpu jgoOasimeHuu 0, 3 YrJIEKHCIOro Kajus yMCHBIICHHS KOJMYECTBA MAarHus HE
IIPOUCXOIHT.

Ecnu Opu1o OBI HU3BCCTHO, M3 KaKHX BCUICCTB BO3HHKACT MaFHHﬁ, TOoraga Mbl 3HaAJIA 61)1, ImoyemMy €ro
KOJIMYECTBO YMEHBINIACTCSA MIPU OJAMHAKOBOM YBEIMUCHUU KOJMUYECTBA KaJbIUs B OJHOM ciiydae Ha 46, B Ipyrom
Ha 15, B TpeTheM — TOJBKO Ha 4 MWIIUTPaMMa W B YETBEPTOM COBCeM He yMeHbInaercs. JlomkHa Obuia Ob
MIPOM3OMTH MOTEeps MarHus, MOTOMY YTO WHA4Ye HE MOT ObI BOHHKHYTH KaNbIHUH, HO MarHWi, WCIOJIb30BaHHBIN
JUTSL KaJIbITHS, TOJDKEH OBITh KAKUM-TO 00pa30M BOCITOJIHEH.

Msbl nOomKHBI OBUTH B BBIIICOMUCAHHBIX OIBITaX JO0ABUTH PACTEHUSAM BEIIECTBO, U3 KOTOPOTO MOXKET
BO3HUKHYTh MarHui.

Ecnu 6b1 yrHeKHCHLIﬁ Kauu 6I)IJI O9THUM BCUICCTBOM, €CJIN OBl Maruvii BO3ZHUKAI U3 YIJICKUCIOThI Kajlusd, a
KaJIbI[Ul U3 MarHus, TOTJa MpH JOOABJICHUU YIJCKUCIIOTO Kallvs, OJHOT0, 0e3MAarHMs, TOXE JOKEeH ObUT ObI
BO3HUKHYTh KaJbIMiA. YTJIEKHCIOTa IOJDKHA OBl MPOW3BECTH MarHWil, a MOCIEAHUNH — KaJbIHi, 9TO U €CTh B
JIEUCTBUTEIBbHOCTH.

Jus 20 r wieBepa mpu poOasineHuu 0, 3 yrJIEKHCIOro Kajus yMCHBIICHHS KOJMYECTBA MAarHus HE
IIPOUCXO/IHT.

Ecmm Opu10 OBl M3BECTHO, M3 KaKWX BEMIECTB BO3HWKAET MAarHuif, TOTHa MbI 3HAIM OBI, TOYEMY €ro
KOJIMYECTBO YMCHBIIACTCA IIPHU OJUHAKOBOM YBCJIIMYCHUUN KOJMYCCTBA KaJbllUA B OJHOM CJiydac Ha 46, B Ipyrom
Ha 15, B TpeTheM — TOJBKO Ha 4 MWIINTPaMMa W B YETBEPTOM COBCeM He yMeHbInaercs. JlomkHa Obuia Obl
MIPOM3OMTH MOTEeps MarHus, MOTOMY YTO WHA4e HE MOT ObI BO3HHWKHYTH KaNbIWN, HO MarHWi, WCIOJIb30BaHHBIN
JUTSI KQJTBITHS, TOJDKEH OBITh KAaKUM-TO 00pa3oM BOCIIOJTHEH.

MsbiI 1O0KHBI OBUTH B BBINICOMUCAHHBIX OMBITaX JOOABHTH PACTEHUSM BEIIECTBO, U3 KOTOPOTO MOXKET
BO3HUKHYTH MarHHi.
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Ecnmm OBl yTiiekuCbIil Kanuii OBIT 3THM BEIIECTBOM, €CIIA OBl MarHUil BO3HUKAJ M3 YTJIICKHUCIOTHI KaIHs, a
KaJIbI[U U3 MarHus, TOTJa MpH JOOABJICHUU YIJCKUCIIOTO Kallvs, OJHOT0, 0e3MAarHMs, TOXE JOKEeH ObUT ObI
BO3HUKHYTh KaJbIMiA. YTJIEKHCIOTa IOJDKHA OBl MPOU3BECTH MarHWil, a MOCIEAHUNH — KaJbIMi, 9TO U €CTh B
JIeHCTBUTCILHOCTH.

Veeauuenne koauuecTsa KaABLHA B KPecc-casate
NpH AGGABACHNH YTAEKMCAOIO KAANA

20 r cemsn conepar  AoGamsewne  Pacten
CEDHOKNCAGTO KAABUMA VIACKHCAOIO  CEPHOR
KaAiA

ofHapymnsaT Mpupocr
CADTO KAABUMA CEPRORMEADND KAALLGH

0,182
0,185
0,183
0,207

2 0,212 0,040
2 0,217 0,035
2 0,211 0,028
A 0,237 0,030

cocoo

[TockonbKy TemmepaTypa U OCBEIEHHE NPU Pa3IMYHBIX OMNBITaX HE BCErna ObLIM OJUHAKOBBI, PE3yJIbTaThl
BETeTaly MOTYT HE ITOJIHOCTHIO COBMAAATh.

ITockonpKy mpu 100aBICHUN YTJIEKHCIOTO M MIABEIIEBOKUCIIOTO KM B PACTCHHUAX BO3HHUKAET KaJbIIMA, a
MOCJIeTHAN MOKET BOSHUKATh TOJIBKO U3 MarHHs, TOTJa MAarHUi JJOJDKEH BO3HUKATh U3 YIIEeKUCIOTHI.

Jpyrue BemiecTBa, Kak yxe OBUTIO CKa3aHO BHIIIEe, HE OKAa3bIBAIOT HEMOCPEICTBEHHOTO BIUSHUS Ha
BBIPA0OTKY KaNbIHWs, CIIEOBATENBRHO, U HA BRIPAOOTKY MarHusl.

Tenepb BO3HUKAET BOIPOC, BOZMOXKHO JI HETIOCPEICTBEHHO JT0KAa3aTh BOZHUKHOBEHHE MarHus. Ecimu Obl
MarHui MOCTOSHHO NMEPEBOMICS B KaJbLUH, TO €ro Helb3s ObUIO Obl HAWTH B PACTEHUSX, OH OBbUT OBl TPAH3UTHBIM
BemecTBOM. J[oJDKHA CyIIeCTBOBaTh BO3MOXHOCTh BOCIIPETISITCTBOBATH MPEOOPAa30BAHUIO U TEM CaMbIM BHI3BaTh
HaKalJITMBaHWE MAarHWsA, IPY yCIOBHH, YTO B 3TOM CITydae BO3HHKAIOT T€ (DOPMHUPYIOIINE 3JIEMEHTHl PAaCTeHUS, C
POCTOM KOTOPBIX CBSI3aHO BO3HMKHOBEHHE MarHus. DTOr0 MOXXHO AOCTHYb Ojarofapsi TOMY, YTO PacTCHHSM
JIOOABISIFOT TO CaMO€ BEIIeCTBO, B KOTOPOE OHO IMpeoOpasyeTcs, TO €CTh KajbIMid, U TO, U3 KOTOPOTO OHO
BO3HHKAET, TO €CTh YTIIEKHUCIIOTY.

20 r ceMsH ropoxa Jajqu W3 HECKOJbKUX aHaNu30B cpemaHee kommuecTtBo mMaraus 0, 040. (Otu xe ceMeHa
coneprkanu 10-12 MumuiurpaMm KpeMHE3eMa).

BemecTea, A06aBACHHEIC K TOPOXY [pupoct marumua

0,3 ceprokmcaoro kaavuna, 0,3 veaekucaoronarpa 0,030
0,3 ceprormesoro kaavuua, 0,3 coprokueioro vaTpa  Het

0.4 ceproricaoro kaawua, 0,4 yraekncaorokaans 0,026
0,4 cepuormcaoro kaasuna, 0,4 vraekucaoro kaams 0,027

PematomuM B 3THX OIBITaX, OYEBHIHO, SIBJISETCS TO, YTO IPU AOOABIEHHH CEPHOKHUCIOIO HaTpa HE
BO3HHUKAET MPUPOCTa MarHU.

Tpu ananu3za 20 r cemsH kieBepa gau 0, 090, 0, 088 u 0, 087 maruus, B cpennem 0, 088.

Bripocmme u3 20 T Tex ke cemsH pacteHus npu poodasineHun 0, 150 ceproxucioro kxamenus u 0, 160
yriaekucioro kanus gatot 0, 106 maraus, To ects mpupoct coctapinset 0, 018.

B cepun u3 npumepro 50 ONBITOB ¢ Kpecc-calnaToM HHUKOT/AA HE 3aMedalloch JTOCTOMHOIO yIOMHHaHHA
MPUPOCTa KOJIMYECTBA MarHusi, KOTOpbIXA cocTaBisi B cpeanem 0, 090.

IIpu noGasnenuu 0, 4 cepHOKUCITOTO Kambius 1 0, 4 yrIIEKUCIIOTO Kamus Maraui ysennawics Ha 0, 021.

XOTsI BBIIIEU3TIOKEHHOE TOBOPUT B M0JIb3Y BOSHMKHOBEHHUS MarHHs M3 YTJIEKHCIIOTHI, BCE e He 1M0100a10
OBl CYMTATH TO AEHCTBUTEIHHEBIM,

ecny Obl Hallli COMHEHUS HEe ObUIM yCTPaHEHbI OOCTOSTEIbCTBOM, IIPOMCTEKAIOIINM U3 IIPUPOIBI BEIlEH:
pacTeHus, pocIiue B TEMHOTE, IpY J00aBIeHNH KaJdblUA U YTIEKUCIIOTO Kalus He OOHApYXUBAIOT HU MaJleiiero
MpUpocTa Maruus. Marauii He MOXeT BO3HUKHYTbh, IOTOMY 4YTO B TEMHOTE YTJIEKHCIIOTA HE pa3naraercs.

Kpecc-canar, Beipocinii B TEMHOTE ¢ JOOABICHUEM CEPHOKUCIIOTO KaIbIMS U YTICKUCIOTO Kalus, He JaeT
IpUpocTa MarHus. TO4HO TaKKe U ropox.

BepHocTh 3TOrO (hakTa IOKa3bIBAaeTCS OIBITOM, IMPOBEICHHBIM IPH OOpATHBIX YCIOBHSX. PacreHws,
KOTOpbIE BBIPAIIMBAIMCH NPU CBETE CBETa KEPOCHHOBOH JIaMIIbl, B OTCYTCTBHU TEMHOTHI, ¢ 0OaBICHHEM HE
COJIEPIKAILIEro KaJIbIMs PacTBOpa KJIes, TO €CTh BEIECTBA, IOCTABIIAIOLIETO MPHU PA3JIOKEHNHU YIIIEKUCIOTY, AN
CIIeIYIOIMe KOTUYECTBA KalbIIHA:

Az 0rropoxa  AoGasachre kaen Ceprommcasii Ceprokcani
KAABUMA BCEMEMAX  KAABUMA B PACTEHHAX

[pa ofiermos
OCBEUEHIN 0.3 0,050 0,059
B remnore 0.3 0,059 0052
To me camoc - 0,081 0,053
Homexo npa
i A 03 0,050 0,00

OB A 0,3 0,052 0,085
To me canoe 0,3 0,053 0,084
To me camoe - 0,02 0,053
S He wuccienoBan, oOpaszyercss M NpH O00AaBICHHHM K KJICH0, KOTOPBIA IIOCTABISIET YTIIEKUCIIOTY,
CEpHOKHUCIIOTO KaJIbLMs, HE KaJblIUi, a MarHui, Kak Ipy A00aBIEHUH CEPHOKUCIOro Kainus. OJHAKO TO U Ipyroe
MMeeT paBHOE 3HaUeHHe, YTO MMOTePH MarHus Mpu J00aBIEHUH Kiesl yMEHbIIaloTcs. B pacTeHusX, BEIPOCIINX MPU
KEPOCHHOBOH JIaMIIe, TOJDKeH OblT 00pa30BaThCcs MarHuii, HOTOMY 4TO 03 HEro Kajubluii He 00pasyeTcs.
JleficTByeT NH YTIEKUCIIBIi aMMHaK TakuM e o0pa3oM, KaK YTJICKUCIBIA KalbIU{A WM KW, 1 He

HCCIICa0BAI.
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[IpeBparenne Maraus B KadbIIM TPOUCXOAUT M B TEMHOTE.

To, 4TO MPUPOCT KAIBIUS MPH JKEIATSTHHOM OCBEIICHUH CB3aH ¢ (POCPOPHON KUCIOTON, M TaM CaMBIM Kak
Omaromapsi MOOABIEHHIO MarHWs, TaK W YTJICKUCIOTO Kallus, KOJIH4YeCTBO (OcOpPHON KHUCIOTHI B PAaCTEHUSX
MOJKET OBITh YBENTUYEHO, S HE MOKA3bIBAJI MPH ITOMOIIYU (P, TOTOMY YTO, B COOTBETCTBHH C MOei paboTOi O
dbocdope u cepe 3TO MOUTH caMO COOO0M pazyMeeTcsl, U 371eCh Peub UAET TOIBKO O KaJIbIIUU U MarHUU.

OTHOCUTENILHO yYaCTHsl YIICKUCIOTH B 00pa3oBaHuu GoCHOpPHOH KUCIOTHI S HE MPOBOIMI 00Jiee TOYHBIX
OTIBITOB.

CocTouT MM MarHui M3 IBYX SKBHMBAJICHTOB YIJIepoja, a KaJbIUil oOpasyercst Omaromaps H00aBIEHHUIO
BOJIOPOJIa, OCTAaETCs MoKa 0e3 oTBeTa. MBI JJOJKHBI YJIOBOJIBCTBOBATHCS TEM, YTO 3TH BEIIECTBA BHIPA0ATHIBAIOTCS
PaCTeHUSMU.

HeB0o3MOXHO pa3ioXuTh WX, TMOTOMY YTO HCHOJB3yeMbIE TSI TOTO CPEACTBA, TEIUIO, CBET U T. 1. B
OpraHU3Me BEIYT K MPOTUBOITIOJIOKHOM LIENH, TO €CTh HE K Pa3JIOKEHUIO, 2 K 00pa30BAHMIO KAIIBIUS U MarHHUsL.

CocTaBreHHe U3 UX COCTABHBIX YacTell He MOXKET YAAThCA, TOTOMY YTO WX BOSHUKHOBEHHE B3aHMOCBSI3aHO
C POCTOM pPacTeHHH, MPOIECCHl KOTOPOTO B CBOEH CHHTETHYECKOH CHIIe BHE PAacTEeHHsS HE CyIecTBYIOT. OqHaKo
celiuac Y HacC €CTb reHeTHYEeCKUI pAaa BEUICCTB, YbW YJICHBI MBI MOKEM 3aCTaBUTh BO3HUKATH ITO KCJIAHUIO ITPU
MIOMOIIM BEreTaluu. 3a YTJICKUCIOTON CJlenyeT MarHui, 3areM KaiblUi, OH NPUBOIUT K OOpa30BaHHIO
(hocdopHoii kuCHOTHL, a U3 hocdopa Bo3HHKAaET cepa. MbI 3HaeM, Kak MbI JOJDKHBI O0paIiaTtbCs ¢ PacTEHUsIMH,
€CJIM JOJI’KHO BO3HUKHYTH TO UJIM MHOC BCIICCTBO.

Korma s B cBoeii pabote o ¢ochope u cepe yTBEepKIaro, 4TO MOYBA SBISAETCS MPOJYKTOM BETCTAIUH,
IIOCKOJIbKY MHHEpallbHBIE COCTaBHBIE 4YaCTH pACTeHWH, HE IOJBEP)KCHHbIE THHEHUIO, IOCTENIEHHO ee
00pa30BBIBAIM, TO 3TO YTBEPXKIEHHE B OIMPEAEICHHON CTENeHHW OBLIO0 THUMOTETHYECKHM, MOTOMY YTO TOTIa
Ha6J'IIOI[aBHH/IeCH MHORO (1)3KTI>I He OBLTH JOCTaTOYHBIMH, T-ITO6I)I IMOJIHOCTBIO pa3BEAThH OIpaBAaHHLIC COMHCHUS.
[locnme Toro, OMHAKO, KaK MBI OOHAPYXWIM TEHETHYECKUH Ppsl, TEPBBI 4WIEH KOTOPOro, TOT, U3 KOTOPOTO
MIOSIBJIAIOTCS BCE OCTAJIBHBIC, YIIIEKHICIOTa, HE SBISIETCS COCTAaBHOM YacThIO MOYBBI, MBI MOXKEM C TIOJTHBIM IIPaBOM
CKa3aTh: PaCTEHUE OCBOOOXKICHO OT HEOOXOAMMOCTH MOYBBI. TaM, TJi¢ Mbl HAXOUM KaJbLIUH U MarHUi, TaM ObLIO
pacTeHue, KOTOPOMY STH COCTaBHBIE YacTH 00s3aHbI CBOUM INpOHCXOXAcHHEeM. Kaxmoe pacTeHue, B KOTOPOM
pasnaraeTcsi YrIeKHUCIIOTa, JOJDKHO BBIPaOAThIBATh MAarHUM WM KaJbIWiA, CJIEJOBATEIbHO, HEBO3MOXKHO, UTOOBI
[T0YBa BO3HUKJIA paHbIlle, €M PaCTeHHS, TOTOMY YTO B TIOYBE YIIIEKUCIOTa He pa3naraercs. [lepBorii MummurpaMm
KallbIlUsl HE CTaplie, 4YeM TIepBoe pacTeHue. JJis KamblMs W MarHus HE CYIIECTBYeT HWHOrO Crocoba
BO3HUKHOBEHHS KPOME PaCTUTEIBHOTO.

[Toutn Bcernma omHOBpeMEHHOE HaXOXKJIEHHE B MPUPOJE 3TUX OOOWX BEIIECTB SBISETCS MMOATBEP)KICHHEM
TCHECTUYCCKUX OTHOHICHHﬁ, B KOTOPBLIX OHM HaxoOATCd APYr C APYTOM, U HEC MOXET OBITE OOBACHEHO HUKAKHUM
IpyruM o0pazom.

To, 9TO MarHW M KaJbIMil He BCETJa BO3HUKAIHM TaM, TIe OHM HAaXOJATCS B TOYBE, €1Ba JIU TpeOyercs
TFOBOPHTH, HO XOTEJIOCh OBl 331aTh BOMPOC, HE CTAHOBHIIOCH JIM PACCTOSIHUE OT CETOAHSIIHET0 YPOBHS MOYBHI, Ha
KOTOPOM, TPU HEU30CI)KHOM OPraHUYECKOM CIIOCOOC BO3HUKHOBCHHS HAllleH IUIAHETHI, JOJKHBI OBLIH
MIPOUCXOANTH TPOIECCHl BEreTalluy, MOCTENIEHHO BCe MEHbIe M MeHbIne. OIHAKO S HE XOTeN OBl MOMBITATHCS
Jlajiee yTOYHATH OSTOT BBI3BIBAIONIMN 03a00YEHHOCTh BOMPOC, KOTOPBIM [aeT JIWIIh HaMeK Ha MpPHUMEpHOe
MPEJICTABJIICHUE, TaK Kak OOICh, YTO JaTh Ha HETO OTBET IMOKa HE yJacTcs. TOYHO Takke BOMIPOC, Kak
YTIEKUCIIOTa, BOJA WIIH BO3AYX HIIM MEPBBIE OpPraHU3Mbl BOSHHUKIIN M3 HUYET0, MOKET OCTAaThCs 0e3 00CyX IeHus,
ITOCKOJIBKY HU HAIlle MBIIUICHUE, HU KaKHe-TH00 dKCIepUMEeHTAbHBIE BO3MOXXHOCTH HE JIOCTUTAIOT ATOHN c(epsl.
HanpOTI/IB, A HC X041y OCTaBUThH 663 YIIOMUWHaHUA HCO6XOI[I/IMI)I€ IMOCJICACTBHUA MOHUX B3TJIAJ0B, XOTA U OTO BEIACT B
o0xacTe HeBuIUMOTO. Eciny MuHepanbHBIE BEHIECTBA BO3ZHHUKAIOT TOJHKO B OPraHU3ME, TO €CTh B COUYCTAHUU C
Pa3IMYHBIMA 3JIEMEHTaMU (OPMBI, TO MEbYANIIINE YaCTH OTACIBHBIX BEUIECTB, U3 KOTOPHIX OHU COCTOST, TOYHO
TaK ke, KaKk ¥ OHHM CaMH, JOJDKHBI UMETh olpejenieHHyo ¢opmy. Eciau Obl OHUM He MMeNnu ee M eciu Obl OHU
BO3HUKAJHM HE C OPraHU3MOM, HE TOJIy4asiu Obl CBOI0 XUMHUYECKYIO BAJICHTHOCTh U ()OPMY, TOT/Ia OHU MOTJIUA OBl
BO3HWKAaTh W BHe opraHm3Ma. Kak HET TpOCThIX, TaK HE MOXeT ObITh U OecopMeHHBIX BemecTB. U3
O6ecpopMEeHHBIX BEIIECTB HE MOXET BO3HUKHYTH OPTaHM3M, MOKHO TOJIBKO CO3[aTh MeXaHN3M. bechopmeHHOE 1
IpOCTOC CTAJIN ObI U3JIUIIHAMA U 6eCCMBICJIeHHBIMI/I, MIOTOMY 4YTO U3 3TOTO HE MOXKET HUYECTO BOSHUKHYTh.

Jis kanmust ¥ HATpHsl PaCTHTEIBHBIN CIOCOO BO3HHKHOBEHHWS TaKKe YCTaHOBJIEH. M3 Oombimoil cepum
OTIBITOB 51 XO4Y IPUBECTH 3/1€CH CIEAYIOIIIE BOCEMb:

&

Kpacunii kacuep., Trifolium pratense,
0,489 0,523 0,034
0,456 0520 0,034

Buxa. Vicia sativa
0,313 0,352 0,039
0,310 0,360 0,050

Kpecc-caaar. Lepidum sativum
0,472 0,508 0,036
0,468 0,506 0,038

Crrrnit Awonuen

0,317 0,363 0,046
0,317 0,358 0,041
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51 He uccnenoBain B TeX CiIy4dasxX, O KOTOPBIX COOOINA0, COCTOANA JIM MpHOaBKa LIeJ0oYel U3 Kalusl WIN U3
HaTpa. [lpyrue ombIThl, KaXeTcs, JAl0T pe3yabTaT, YTO KaJluil MOKET MpeBpallaThCs B HATPUH, a HATpU B KaJIUH.
Co3pmaetcs BrieyaT/ICHHE, YTO HATPUN BO3HUKACT PAaHBIIIE, YEM KaJIHH.

Ecnu xamuii u HaTpuif MMEIOT OPTaHMYECKOE IPOUCXOXKICHUE, TOT/AAa CTAHOBUTCS BECbMa BEPOATHBIM
Mo/JOOHOE BOHWKHOBEHHUE TIIMHO3EMa M KpeMHe3eMa, TIOTOMY YTO KaK MOTJIM Obl HaXOJSIIMECS B TOPaX Macchl
KaJusA U HaTPHA, Kbl ¥ MarHus ObITh MPOAYKTOM BETeTalllH, & COMPOBOXKIAIOIINE HX TIIMHO3EM U KPEMHE3eM
— HeT.

bruto ObI OYeHb KeNaTeslbHO MCCIeI0BaTh, KAKOE y4yacTHe MMeEET JKUBOTHBIM OpraHu3M B BO3HHKHOBEHHUHU
MUHEpPAJIbHBIX BELIECTB.

B Hauvaze ciengyromiero roga s cooOIly o UIMTENBHON CEPUU OIBITOB CO IIEI0YaMH, ITOCTIE TOTO KaK OIBITHI
OyZAyT JONOJHEHB! B TEUECHHUE JI€TA B OTHOILCHUH BBIIICIIPUBEACHHBIX 3aMEUaHHH.

S monararo, 4TO chenal TMEpBble M caMmble TPYIOHbIE INAard B 3TOW OBIBIIEH M0 CHX MOpP TEMHOW H
HeusBecTHOH oOnacTtu. Toro, KTo mocnenyer 3a MHOH, okxuaaeT OoJiee Jerkas padoTa, yBUIETh OCIE HECKOIBKUX
OIIBITOB M aHAJIN30B IIOATBEPKACHUE YKa3aHHbBIX (JAKTOB U IIPU JaJbHEHUIINX MCCICAOBAaHUAX HAUTH elle OoJble,
YeM OH MCKall.

Ecnu BO3HMKHYT TOXKeJTaHUs y3HaTh Oojiee MOAPOOHO O TOM, KaK MPOBOIWJINCH MOH OMBITHI, I OXOTHO
TOTOB CHIENaTh TAKUE COOOLIECHHUS, XOTS HEJIb3s1 CKa3aTh HAMHOT'O OOJIBILIE TOTO, YTO JaHO B IPUMEUAHHH.

B ocTanbHOM MOXHO, OYEBHAHO, IPEATION0XKUTH, YTO TOT, KTO MpoBen cBbiile 500 aHanu30B neria, JOCTUT
B 3TOM BHJE pPabOT HEKOTOPOIl yBEpEHHOCTH.

OpaitenBanbae H. O., auBappb 1881 r.

A. ¢. I'epriene.

JIAJIbHEMIIME JIOKA3SATEJIbCTBA PACTUTEJILHOI'O BOSHUKHOBEHMSI MATHUS U KAJIUS

A. ¢. I'epriene

Y Hac HeT HUKAKOro SCHO 0OOCHOBAaHHOTO MPEACTABICHUS O CYIIIHOCTH 3JEMEHTAapPHOTO BEIIECTBA, IOTOMY
YTO MBI HE 3HaeM (PaKTOPOB, KOTOPHIE COCTABISIOT CyMMY TaKOBOTO.

Tak e Malo MBI 3HaeM, YTO BBIHYXIaeT HEO(QOPMIICHHBIE COCTAaBHBIE 4YacTH arMoc(epbl NPUHHUMATh
orpeneneHHble (OPMbI BETETALNH.

OTO ABOIHOE HE3HAHWE CKIOHHJIO HAac K TOMY, YTOOBI paccMaTpuUBaTh BO3HMKHOBEHHE 3JIEMEHTapHBIX
BEIIECTB M PACTEHUH KaK HEYTO, OTAEIbHOE Ipyr oT Apyra. Eciu Obl MBI ¢ caMoro Hadama MoxyMaid, YTO He
MOJKET CyIIECTBOBAaTh IIPOCTBIX BEIIECTB, TOrZAa ObI MBIl COCAMHWIM HMX BO3HHKHOBEHHE B TI'€HETHYECKYIO
B3aMMOCBSI3b C POCTOM PAacTeHHH U MEHee TBepJO BEPHJIU Obl B TO, YTO PACTEHHS HE MOTYT PAacTH, HE yCBaWBasd
MUHEpalbHBIE BEIIECTBA, HO OHSUIM OBl UTO PACTCHUSI HE MOTYT pacTH, He 00pa3ys MUHEPaIbHBIX BELICCTB.

Moe uccnenoBaHne O PacTUTEIFHOM BO3HHKHOBEHHWH MUHEPAIBHBIX BEIIECTB, OMyOJmMKoBaHHOe B 1881
roJy, COJEpKano, Cpedu IPOYero, A0Ka3aTelbCTBO, YTO MarHUil BO3HHKAeT M3 YTIIEKHCIOTHL. [lockombky
pacTeHHusM 3Ta KHCIOTa A00aBislach B COEAUHEHUH C KajlMeM WM HaTPOM, TOTJa BO3HHKAET BONPOC, MOXKET JIU
MarHui ObITh 00pa30BaH U3 CBOOOJHOHN YITIEKHCIOTHI.

Ecny BO3HUKHOBEHNE MarHus U3 yIJIIEKUCIIOTHI SIBIACTCS IPOLIECCOM, PACIPOCTPAHEHHBIM B OOJIbILICH YacTu
pacTUTENHHOTO LApCTBA, TO KaXKAOE PACTEHHE JAOJDKHO OBITh MPUTOJHO AJsl TOTO, 4YTOOBl MPEACTaBHUTH
JI0Ka3aTeIbCTBO PEATbHOCTH 3TOTO.

Ecnu pacteHue moctaBUTh KOPHEM B OYTBUIKY C y3KHUM TODJIBIIIKOM, HAIOJIHEHHYIO JUCTHWJIIMPOBAHHOM
BOJIOI, TO OHO HEKOTOpPOE BpeMsl coXpaHseTcs, HO pacTeT HeMHoro. Ecim To ke camoe pacTeHue IOMECTHTh
KOpHSIMH B BOIY B IUIOCKOM COCYyZ€, TO OHO pacTeT JydYlle, U oOpa3yloTCsl HOBBIC JHCThbS. YBEIMYCHHAs
[IOBEPXHOCTH BOABI Jie/IaeT BO3MOXKHBIM OOJIBIINHI TOCTYTI BO3LyXa U YTJIEKUCIOTHI.

ects noazemubix crebieil Mmatb-mauexu (Tussilago Farfara) 6e3 nmuctheB Becunu 20 T u copepxkanu 0,
003 wmaramsa. Illects Takux sxe crebreil, Becom 27 T, ObUIM YJIOXKEHBI B IUIOCKHH (apOpoBBIH SIIUK C
JUCTWUIMPOBAHHON BOIOH M TNPHUKPBITHI CTEKJISHHBIM SIIIUKOM, KOTOPBIH CBOOOJHO CTOSUI Ha CJIO€ BaThl
TomuHON 2 cM. Uepes Ba MecsIia BRIPOCIIO HECKOJIBKO JIMCTHEB, U UX Ternen coaepkan 0, 013 maraus.

[Ipu BTOpOM OmBITE cTEONH, KOTOphIe Takxke comepxkanmu 0, 003 marHus, ObUTH YJIOKEHBI B JEPEBSIHHBIN
IJIOCKUH SIIHK, HA CTEHKH KOTOPOTO OBLT HAaHECEH CJIOM BOCKa 2-3 MM. B CTEKJISTHHBIN SATINK, TTOKPHIBABITHI 3TH
cTeln, exenHeBHO moaaBain 20 Ky0. cM YTIIEKUCIIOTHI, TaK YTO COJIep)KaHUe YITIEKUCIOTH B BO3AyX€e, B KOTOPOM
HaXOAWJIUCh 3TH pacTeHMs, HHorAa cocTanisio 0, 2 %.

[Temen BEIpocIINX 3a 1Ba MecAIa JIUCTHEB U CTAphIX cTebmneit conepkan 0, 024 maraus.

B Ttperbem ombITe ¢ momadeil yriIeKWMCIOTHI CTEONHM HAXOAWJINCHh HAa JIMCTKE MPOMOKATENbHON Oymarw,
JeKaBIIEM Ha HECKOJBKMX HHUTIX, KOTOpble OBUIM HATSHYTHl Haj SIIUKOM, HANOJIHEHHBIM Bojxoi. Bymara
MTOIIEPKUBAIIACH BO BIAXKHOM cocTosiHuH. [IprbaBka Maraus cocrasmsina 0, 021.

COInpUKOCHOBEHHE pACTeHWH C MaTepualiaMd, COICp)KallMMH MarHui, OBUIO HCKIIoUeHO. bywmara
coJieprKaia HEMHOTO KalbIIHA U jKeJe3a.

38 r kopHeil O6e3 nucTheB AyaHuKka JecHOro (Angelica silvestris) comepxanu 0, 018 marnus. Takoe ke
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KOJIMIECTBO Uepe3 JIBa MecCsIa B SIIHUKE W3 BOCKa, 00paboTaHHbIe yriekucioToi, xamu 0, 041 maraus.

39 r tex xe kopHel ¢ 0, 020 marnus nanu yepes asa Mecaua 0, 059 maraus. 35 T aHXY3bl JeKapCTBEHHON
(Anchusaofficinalis) conepxanu 0, 003 maraus u nanu nociue onsita 0, 041.

YTIeKkrciaoTa BEI3BIBAET, CIIE0BATEIBHO, IIPUPOCT MAarHUS,

B MaTb-Madexe c 0,003 1o 0, 024
B JIyTHUKE c0,018 1o 0, 041
B JIyJTHUKE c 0,020 1o 0, 059
B aHXYy3€e c 0,003 1o 0, 041

Crnenyromiye 4eTbIpe OIbITa MOKAa3bIBAIOT ITOT IMPUPOCT €l IBCTBEHHEE.

30 r KyCcTHCTBIX KOpHEH 0e3 TucTheB rpaBuiara ropoackoro (Geumurbanum) conepxanu 0, 007 maraus.

Takoe ke KOJIMYECTBO OBIIO MOMEMICHO B (GapOpOBBIA SIIHUK C AUCTHIUTMPOBAHHON BOJOH W HAKPHITO
CTEKJIIHHBIM SIIUKOM, KaK OIMCAHO BBIIIIE.

Jluctes u xopHHU, BeIpocune uepe3 70 queit, nanu 0, 022 maruus.

39 r Tex xe kopHe# coaepxkanu 0, 008 marausi.

Takoe ke KOTUYEeCTBO OBLJIO MOMEIICHO B SIIUK, N3TOTOBJICHHBIA W3 BOCKOBBIX IUIACTHH, U Yepe3 70 muei
obu10 monydeno 0, 036 maruusl.

O0a ombiTa 0€3 MoAaYM YTIICKUCIIOTEI.

B oboux crnemyroomux ombITax KOPHU OBLIM IOJABEUICHB! HA IUIATHHOBBIX IMPOBOJIOYKAX B CTEKJISTHHBIX
cocyaax BBICOTOH 35 c¢M W MHMPHHON 25 €M, AHO KOTOPBIX OBUIO TOKPHITO BOJAOH, a CTEHKH BBUIOKCHBI
poMoKaTenbHOH Oymaroil. Cocynpsl OBUTM HAKpbBITHI CTEKJISSHHBIMH KOJIIAKaMM, BBUIOKEHHBIE H3HYTPH, CO
CTOPOHBI, Ha KOTOPYIO HE Majajl CBET, IPOMOKAaTeIbHOM Oymaroil. Mekay CTEHKaMH COCY[OB M KOJIIAKOB
HaxXxOAWJIOCh KOJIBIIO W3 BaThl TommmHON 2 cMm. IIpomokarensHast Oymara mojaep)kKuBajlach BO BIQXHOM
COCTOSIHUM, TIONalaHHs NPSMBIX COTHEUHBIX JTy4ei n3berann. ConpuKoCcHOBEHHE KOPHeil CO CTEHKaMH COCY/10B
HJIM ¢ BOJAOH, HAXOAUBIIEHCS HA THE, ObLII0 HEBO3MOKHO.

B oxroM cocyne Haxomuinuch 48, 5, B Apyrom 64 T KOpHEH.

OpnunakoBble konudecTBa KopHe# conepxanu 0, 012 u 0, 014 maraus. B xaxaslii cocyq B TeueHHE IBYX
MeCSILEB eXXeAHEBHO noAaBaiy no 50 Ky0. cM yriekucnoTsl. Cienyromast Tabania MoKa3bslBaeT Pe3yibTaT.

Bes OOAAYM ¥TAEKHCAOTH

Bec KDPH(‘I_I Marmn’rn('pc,\(\nl.uom Maruuit nocae onmta

38,0 0,007 0,022

39,0 0,008 0,036
0,015 0,058

Cnojpavedn YITACKHCAOTH

48,5 0,012 0,062

64,0 0,014 0,110
0,026 0,172

JlucTthst ¥ KOpHHU, OOHAPY)KUBLINE CHIBHBIM POCT B 00OMX IMOCIEIHHUX ONBITaX, MOIIH OBl AaTh TONBKO O,
026 MarHus, MOTOMY YTO JIHMIIb TAaKO€ KOJMYECTBO HMEJIOCh B HCIOIB30BAaHHBIX KOPHAX, U KpPOME 3TOrO
cBOOOTHOTO MarHusi He OBLIO.

Mbl Haxoaum, ojHako, 0, 172 marHus, ceMUKpaTHOE KOJIWYECTBO. BO3HUKHOBEHHE 3TOr0, paHee He
HMMEBIIErocss MarHusi CTaJo BO3MOXKHO TOJBKO Ojaronmapsi pas3foKEHHIO YIJIEKHUCIOTHl B TPOIEcCe BereTallvy,
MIOTOMY YTO HUKAaKO€ JPYToe BELIECTBO K MOJHOCTHIO H30JIMPOBAHHBIM PACTEHUSAM HE OJBOINIOCH.

O0a npyrux oOmbITa, MPOBEIEHHBIX C I'PABMJIATOM 0€3 YIJIEKUCIIOTHI, NAIOT TOJIBKO YETBIPEXKPaTHOE
KOJMYECTBO MarHusl.

Ot 0, 172 marnus gaot 0, 477 GochOpHOKUCIOrO MarHus, B BHAE KOTOPOTO OH ObUI OOHApYXEH, TO
KOJINYECTBO, KOTOPOE MCKIII0YACT 000 OMHUOKY.

Ecnu mpu ompeneneHuM HpUpOCTa MarHus IHpPU IOCPEACTBE YIVIEKUCIOTHI HCXONUTh HE W3 KOpHEH
pacTeHus, a U3 CeMsH, TO MPUXOAUM K TAKOMY K€ pe3yJIbTary.

20 r ropoxa coxaepxanu 0, 036 marHusi. PacteHuss U3 TOro ke KOJWYECTBa, BBIPOCIIME C YTJIEKUCIOTOM,
Jajid B TPEX OIbITax:
0, 064
0, 068
0, 084 marawus.
DTUM JI0Ka3aHO, YTO YIIIEKUCIOTa HE IOJDKHA OBITh CBS3aHA C KaJIHeM, YTOObI POU3BOUTh MAarHUA, HO YTO
MarHuii BO3HUKAET U3 CBOOOIHOMN YTIIEKUCIOTHI.
MosxHO 71 OyIIeT J0Ka3aTh MPHU MTOMOIIHU OTBITA, CKOIBKO YTIIEKHUCIOTH HEOOXOIUMO, 9TOOB 00pa3oBaTh
OKBUBAJICHT MarHus, IokKa 1oz BOIIpocoM.

He IIpyuHUMasd BO BHUMAHHE BO3MOXXHOCTb PACTUTCIIBHOI'O BO3HMKHOBCHUA MHUHEPAJIBHBIX BCHICCTB, K
OTHOLICHUIO MECKIY BeFeTaHHeﬁ U COCTaBHBIMU YaCTAMH IMOYBBI OTHOCWJIMCH IIpOUIC, YE€EM OHO TOr'o CTOMT.
FOBOpHT: paCTCHUA HAXOAAT B MOYBEC BCHICCTBA, KOTOPLIC OTCYTCTBYIOT B aTMOC(I)epe, 1 B COOTBETCTBHHU C 3TUM
CUHTAJIH, YTO U3 aHAJIN3a IICIIa paCTCHUS MOXXHO NOHATH, CKOJIBKO MUHCPAJIbHBIX BEUICCTB OHO 3a6pan0 Yy NOYBBI.
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D70 3a0ITy’XIeHIE TTOAIEPKUBAJIOCH C BETMYAUIITNM TIIAHUEM CaMBIMHU PAa3IHYHBIMHU CITOCOOAMHU H C KaXKYIIIMCS
YCIIEXOM.

OnHako BCe aHaNM3Bl, MPOBEACHHBIE C OTOW IENbl0, HEBEPHBI, MOTOMY 4YTO PACTEHHS, BOIPEKU
BBHIIICYTIOMSHYTOMY MHEHHIO, 00pa3yroT OOJBIIYI0 YacTh CBOMX MWHEpPAIbHBIX BEIIECTB WMEHHO M3 COCTaBHBIX
yacTel aTMoc(epsl.

Msbl yBHIENH, YTO MarHui, COCTaBHAas 4YacTh IOYBBI, O0pa3yeTcss W3 CBOOOIHOW YIJIEKHCIOTBI, XOTS
pacTeHus, B KOTOPBIX 3TO MPOUCXOJIUT, HE COMPUKACAIOTCS C TIOYBOM.

OTpunarenbHOe JT0Ka3aTeIbCTBO TOT0, KOTOPOE JO CHUX TOp HE CMOTJIHM 3aMETUTh, COCTOMT B TOM, YTO
pacTeHus, KOTOPBIC HE pa3yiararoT YIIIEKHCIOTY, - rpuobl (Fungi), - cogepxar odeHp Mano maraus. B 24 t cyxoro
BemiecTBa MATH rpuboB-miedHnkoB (Lactarius) ma 1, 187 kamus npuxomurcs tonbko 0, 041 maraus u 0, 024
KaJTBITHSI.

B cooTBeTCTBUM C NPEKHUM B3IIISAIOM, TPUOBI JOKHBI ObUIH OBl MONYYHTh Kaliuid W3 CcyOcTpara, Ha
KOTOPOM OHH BEIPOCITH.

100 T KOpBI 3aCOXIIIETO ITHSI CITMBOBOTO JCpEBa, Ha KOTOPOH BRIPOCIH TE ISTH TPUOOB, CONEPIKAIIA:

7, 0 YTIEKUCIOTO KaIbIIUS
0, 100 maruus

0, 080 docdopHOI KUCTOTHI
0, 133 okcupa xenes3a

0, 113 xpemHe3zema

KaJIMi OTCYTCTBYET.

M3 3TOTO OOJBIIOTO KOJMHMYECTBAa Kamblus TpuObl ycBownmu Toibko 0, 024 m comepxkart 49-kpaTHoe
KOJIMYECTBO KaJHsl, KOTOPOrO B KOpE HE COAEPIKaJIOCh COBCEM.

[lemnen KOpbI HAXOUBIIETOCS PSIIOM ITHS, HA KOTOPOM TPHUOBI HE POCIH, AaJl TIOYTH TAKOH e COCTaB.

Mps1 HaxouM TpHUOBI Ha MTECYaHOH MOYBeE, B KOTOPOU €/1Ba JIM COAEPIKaTCs CIebl Kallus, HapuMmep, TpPHObI-
3oHTHKH (Lepiota).

Tpu rpuba 3TOrO BHIA conepkanu B 36 T cyxoro BemectBa 1, 570 kanus. [lecyanas mousa mox rpubamu u
panom ¢ HumH B 100 r nana Toiapko cienbl Kaiaus. TOYHO TakKe U MecoK, B3AThIM Ha paccrosHuu 30 - 40 cM B
pa3HbIX MecTax. [[pyro# BuJI 30HTUYHBIX cojiepkail B 16 r cyxoro BemiectBa 1, 210 kanus.

[ecok ¢ HeOompIIMME TpUMeECAME TIHHBL conepxai B 100 r 0, 006 kanus. Morno 11 He UMeroIee KopHen
pacTeHune, Kak 3TOT TpUO, Ubsl cyXas CyOCTaHIUS COAEPKUT 7, 5 % Kanus, B3ATh €r0 U3 MOYBBI, KOTOPAsi COACPIKUT
TaKkye He3HAUYNTENIbHbBIE KOJIMYECTBA 3TOTO BelecTBa?

51 Mor OBl IPUBECTH €llle TPUMEPBI, HO HAIPacHO HUCKaTh Kamuii TpuboB B ux cyocrpare. Kakum obpazom
JIOJDKHO OBLIO OBITH MOABENCHO K CKYTHOMY MUIICIHIO 3TUX PACTCHHUA, MPOOJIKUTEIBHOCTh BETeTAllUU KOTOPBIX
COCTaBJIIET BCEro HECKOJIBKO JHEW WM HeJNeb, TaKoe KOJHWYECTBO Kaius, Kotopoe B S5-10 pa3 mpeBblliaeT
KOJTMYECTBO Kaliis B OOJBIIMHCTBE PACTECHUH C CHUJIBHO pPAa3BETBICHHBIMU KOPHSMH, BETETaIlUS KOTOPBIX
MIPOJIOIKACTCS B TCUCHHE OOJIbIIEH yacTu roja?

Ecmu marHuii BO3HMKAaeT B paCTEHHSX, KOTOPHIE HE MPHUKACAIOTCS K TOYBE KOPHSIMH, TO, BEPOSITHO, UYTO U
KaJIuii IMeeT CBOM UCTOKHY HE B ITOYBE, a B PACTCHHUSAX.

[TockonpKy yIJIEKMCIIOTa WCHONB3YeTCS JJIi MarHuss W KajblWsi, W y4YacTHE BOJABl B OOpa30OBaHUU
MUHEPAJIHHBIX BEIIECTB XOTS U BEPOSITHO, HO TPYIHO JOKAa3yeMO, UCCIIEIOBAaHNE 3aBUCUT OT a30Ta.

M3BecTHO, YTO TPHOBI, KpoMe a30Ta, abCOpOHPYIOT OOJBINOE KOJUYECTBO KHCIOPOIa, M IPEBPAIIAOT
MOCJIETHUN B 030H, XOTSI a30THOM KHCJIOTH B HUX HE OOHAPY’KHUBAETCS, BEPOSITHO, TIOTOMY, YTO OHA, KaK TOJIBKO
OHAa BO3HUKAET, WUCIOIB3yeTCS JUIs 00pa3oBaHMs JPYrHX BellecTB. [lodTHM Bce 3elIEHBIC PAcTEHUs COJepXkKatr
A30THOKHUCIBIE CONM. BO3HWKAIOT M OHU B PaCTEHHSX WM TMOJBOAATCA K HUM, ceiiuac OespaznmmuHO. OTmbIT
JIOJKEH MOKa3aTh, BOZHUKAET JIM U3 a30THOM KUCIJIOThI KajJui, KaK U3 YIJIEKUCIOThl MarHui.

Panee 51 yxe cooOmian, 4To KpacHbIid kieBep, Buka (Vicia sativa), cuHuii monuH u kpecc-canat (Lepidum
sativum) mpu ucnoibp3oBanud 20 T ceMsH U 0e3 MUHEpPANbHBIX NO0OABOK MO3BOIWIH SICHO 3aMETHTh MPUPOCT
KaJTusl.

Ecnu kanmuii BO3HUKAET U3 a30THOW KHUCIIOTHI, TO J0OABKa €€ JIOJIKHA YBEIUUNUTh OOBIUHBINA MPUPOCT KA.
Tpu ananu3za 20 r Kkpecc-canaTa 1aju B CPeIHEM

0, 470 cepHOKHUCIIOTO KaJusl.

Beipocime u3 20 r cemsiH 6e3 100aBOK pacTeHUs AaH B CPEIHEM B TPEX OIMbBITaX

0, 505 cepHokucIoro Kamusi.

B kadecTBe MCXOAHOTO MYHKTA JUIsl TMPUPOCTA CEPHOKHCIOTO Kallusi OBLT B3AT HE COJCPIKABIIMKCSA B
ceMeHax Kajui, a TOT, KOTOPBIi ObLI HaliIeH B PaCTEHHSIX, BEIpoCITHX 0e3 100aBok, To ecTh 0, 505 cepHOKHMCIOro
Kauusl.
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Aobagra Hasiacenslit ceprokucantii kaauii  [EpHPOCT CEPHOKMCAOTO Kaua

0,7 a30THOKHCAODO KaAbUMA 0,568 0,063
TAKOE K& KOAHYECTBO 0,575 0,070
0,880 azornokucaoro kaabgua 0,590 0,085
0,7 a30THOKHKCAONO MaTHNR 0,560 0,055
TAKOe JKe KOAMYECTBO 0,570 0,065
1,0 a30THOKHCAOTO MATHMS 0,580 0,075

Hpyrue mo0OaBku, HANpUMep, CEPHOKUCIBIN KabIWid, CEPHOKHCIBIH MAarHWi, BUHHOKHCIBINA KaJIbIHi,
BHHHOKHCITBI MarHuii He BBI3BIBAIOT 3aMETHOTO MpupocTa Kanusa. CiiefjoBaTenbHO, 00pa3oBaHNE ITOTO BEIIECTBa
IIPOMCXOJUT NIPH yUACTHH a30THOH KucinoThl. '(KalablMy, MarHMI M a30THas KHCJIOTA GbLTM CBOGOIHBI OT KaNus,
KaKk W TUCTWUIMPOBAaHHAs BOJA, a TakKe MpUMEHseMble NpU aHaiu3e BemlecTBa. Kajnpuuii m MarHuii ObUTH
pactBopeHs! B 2-300 M1 BOJIBI)

bonee He BBI3BIBACT yIUBJIEHHS, YTO TPHOBI, pacTyllde Ha HE COJepKalled Kalus OCHOBE, COJepiKaT
0O0JIbIIIOE KOMMYECTBO KallKs, IOTOMY YTO HEBEPOSITHO, YTOOBI KM BOSHUKAT U3 APYTOro BEIIECTBA, YeM KaJlli
3eNIeHBIX pacTeHH. A30THAsl KUCIIOTa HE OOHapyXXHBaeTcs B rpubax, MOTOMY YTO OHA HE MOXET HaXOTUTHCS B
9THX PAaCTEeHHX, a, KaK TOJIbKO OHA 00pa3yeTcs, MpeBpaIiaeTcs B KaJIHid.

B pactBope He copaepiKallero Kajiusi BUHOTPAJHOTO caxapa JaKe Yepe3 JUIMTENIbHOE BpeMs IUIECHEBBIX
rpuboB He Bo3HUKaeT. [loOaBieHHWE a30THOKWCIIOTO KaibIMs WM a30THOKHCIOTO MarHWs BBI3BIBAET HAYallo
00pa30BaHNUs TUIECEHH Yepe3 HeCKOIBKO JHEH.

300-400 M mpubnausuTensHo 8 % pacTBOpa BUHOTPAIHOTO caxapa ObUIM HAIUTHI B SMIMK, 20 CM ITUPUHON
U 25 cM IJMHOM, CACNaHHBIA U3 TUIACTHH BOCKA, K HeMy A00aBWiIM | T a30THOKHCIOTO Kajdblus. MUK HaKPBUTH
CTEKJITHHBIM KOJITAaKOM, CTOSIIIIIM Ha Barte.

Uepe3 3-4 megenu mpu Temmeparype okoio 20 rpamgycoB llembcuss BO3HHK HEYTO BpOJE BOMIIOKA W3
iecHeBbIX TprOoB. Ero Bec M3-3a mpuimmmero caxapa yCTaHOBUTH ObUIO HEBO3MOXKHO. C TOXOXHUMH U C
OOJIBIIMMH KOJMYECTBAMH BBIIIICHa3BaHHON cMeCH OBLIH TIpojieNIaHbl TpH ombiTa. [lemen rpuboB nma:

0, 059
0, 064
0, 095 cepHOKHCIIOTO Kajusl.

Sk, cToAmmil MoA CTEKIISTHHBIM KOJIMTAKOM Ha BaTe, C TAKUM K€ PacTBOPOM caxapa 0e3 a30THOKHCIIOTO
KaJIbIusI, 4yepe3 3-4 Hellean He coaeprKan rpudoB U, CIIE0BATEILHO, KaIHsl.

JBa ombITa, B KOTOPBIX MCIIOIB30BAJICA CEPHOKUCIBIM MarHuii, 1any MoxXokee 00pa3oBaHUe MIIECEHHU C

0,052 n
0, 088 cepHOKHCIIOTO Kausl.

CrenoBaTenbHO, KaK B IUIAMIOYHBIX TPHOaX, TaK U B IUIECHEBBIX TpHOax Mbl OOHAPYKUBaEM KallUii, puieM
B cy0cTpaTte He ObLIO M cJlea KaJusl.

[TockonpKy B BUHOTPAIHOM caxape, KpoMe KaJbIHs U a30THON KHUCIIOTHI, HE COIEP)KajoCh APYTUX BEIIECTB,
COJIcp)KaHHe Kallusl BO BPEMS OIbITA HE YMEHBINAETCS, JAPYTHE CONM KAIbIUS HE BBI3BIBAIOT BO3HUKHOBEHHUS
KajJusi, B OJHOM BHHOTPAJHOM caxape rpuObl HEe 00pa3yloTcs, TO ISl BO3HMKHOBEHHUS KallUsl OCTAETCS TOJIBKO
a30THAas KUCJIOTA.

HayuuBmich co3gaBath YCIOBHSI, TP KOTOPBIX BO3HUKAIOT MUHEpaIIbHBIC BEUIECTBA, HAM YJAJIOCh ITyTeM
CHHTE3a MPHOOPECTH 3HAHUE, KOTOPOE HEBO3MOKHO MOIYYHUTh aHATUTHYECKHM CIIOCOOOM.

Teneps MBI 3HaEM, YTO KalWi W MarHUi, O MPOUCXOXKIEHHUH KOTOPHIX HHYETO HE W3BECTHO, CO3/Al0TCS
pacTeHHsSMH W3 COCTaBHBIX 4YacTell arMmocdepbl, W YTO 3TH BEIIECTBa HE SBISIFOTCS YEM-TO, COBEPUICHHO
OTJIMYHBIM OT OPTaHMYECKHX BEIECTB, BOSHUKIINM paHee, HO YTO OHHU COJEpPXKAaT YIIepod M a30T, M BO3HHKAIOT
BMECTE C pacTeHUsIMU. Bo B3aMMOCBSI3M MEXAY dJIeMEeHTaMH (OPMBI paCTeHHSI M1 BOSHUKHOBEHHEM MHHEPAITbHBIX
BEIIECTB JOJDKEH COMEPKAThCSI MOMEHT, 0COOEHHOCTh KOTOPOTO HaM HE YJaeTCs MOHATb.

[Moka MoxxHO OBIIO OBl yTBEPXkKAATh, YTO YIJIEPOA M a30T BeIyT ceOsS BHYTPH OpraHH3Ma IO-APYrOMY,
HEXXENM BHE €ro, U pa3BUBAIOT CBOMCTBA, HAM HEHM3BECTHBIC, WJIM 3HAKOMBIE CBOWCTBAa B OOJbBIIEH CTENEHH,
Onmaromapsi KOTOPBIM CTaHOBUTCS BO3MOXKHBIM COEIMHEHHE HE pa3liaraeéMbIX BeliecTB. Bo3MOXXHO, 3TO CTalo OBl
sicHee, ecii Obl MPH TPOJODKEHHH ONBITOB, MPU OOJbIIEM BHUMAaHHHM K PACTHUTEIBHBIM 3JeMEHTaM (POpMBI,
yaanoch Obl JOKa3aTh, YTO KPOME a30Ta B KaJMH COAEP)KATCA TAKXKE YIiepoJ U BOIOPO, M TOTAA ONPENEIUTh
KOJIMYECTBO OTJENbHBIX BEIIECTB, KOTOPhIe 00pa3yroT SKBUBAJICHT KaJusl.

Bo BceoOmem pacrpocTpaHeHUH MarHus 0OHapy’KWBaeTCsl HOBOE JTOKAa3aTeNbCTBO TOTO, YTO aTMocdepa B
MPEeKHUE BpeMeHa ObLia Ooraue yrieKMCIOTOW, YeM ceidac, MOTOMY YTO TOJBKO B TakOW arMocdepe pociiue
TOTJ[a PAaCTeHUsI MOTJIA 00pa30BaTh OONBIIOE KOJIHMYECTBO MarHUsl, KOTOPBIH MBI HAXOJUM B Pa3IMYHBIX BHAAX TOP.
Jus Toro 9TOOBI MOXKHO OBIIO MPENMONIOKUTH HEYTO MOXOKee A O00pa3oBaHWS a30THOM KHCIIOTHI, MOTYT
MOHAJ00UTHCSI €IIe IPYTHE OMBITHI.

S He Xo4y NpeANpPHUHAMATh OTCICKUBAHWE PACTHUTEIBHOTO BO3HUKHOBEHHS MHUHEPAIBHBIX BEIIECTB B
KOCMHUYECKOH 00JIacTH, 0COOCHHO, IIOCKOJILKY OOJBIas 4acTh 3TOM MaTeMaTHKO-(PMIOCO()CKOH 3a1a4u, a UMEHHO,
OpTraHMYeCcKOe BO3HHKHOBCHHE MHPOBBIX Tell, YXKe CTallo OJIMKe HalleMy TOHUMAHUIO, H  CICTaHbI
IIMPOKOOXBATHEIC U YOCIHTENbHBIC BBIBOMI, OTHOCSIIHECS K OMOJOrHYECKOMY H mcuxonormueckomy. “(C W H
Preuss. «Geist und Stofft» Erlduterungen des Verhéltnisses zwischen Welt und Mensch nach den Zeugnissen dei
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Organismen Oldenburg 1883. Schulzesche Hoftuchhandlung - «/lyx u BemectBo». [losicHeHre OTHOIIIEHUH MEX Ty
MHPOM H Y€JIOBEKOM I10 CBHETENBCTBY opranu3mMoB Bumsl. I'. Ilpoiicc)

ITocrme Toro, Kak s TOCPEICTBOM MHOTOYHCICHHBIX OIBITOB YCTAaHOBHWJ, 4TO (hocdop, cepa, MarHui,
KaJIbIII W Kalluil SBISIFOTCSI HE MPOCTHIMU BEIIECTBAMH, a CIOKHBIMH IPOAYKTaMH TPOIIecca BereTanuu, OyneT
OYEHb OJIaroapHOM 3ajaueil BEISICHUTD YCIOBHUS, TIPH KOTOPBIX 00pa3yroTCs OCTAIBLHBIE dJIeMEHTapHEBIE BELICCTRA,
BCTPEYAIOLINECS] B COBPEMEHHOM PAaCTHTEIEHOM MHpE, a TAKXKe MoApOoOHO UCCIe0BaTh BCIO ATY 00JIaCTh.

XOTsI HeNb3s OTPHIATH, UTO COOOMmaeMbIe ()aKThl PACITUPSAIOT HAIIA 3HAHUS O MPHUPO/IE, IO OYIyT BCE Ke
00JIb1IIe CKIIOHHBI K TOMY, YTOOBI YCOMHHUTBCS B UX TPaBUIBHOCTH, Ye€M MPU3HATH, TOTOMY YTO TPYIHO MOBEPUTH,
YTO ThI OIIKOANCS B TOM, YTO 0 CHX MOP BCEMH CYHTANOCH NPABUIEHBIM.

OpnHako CKONBKO OBl HH TPOJOJDKAIMCH KOJeOaHUS W COMPOTHBICHUE, MPOIOIKEHHE PACCMOTPEHUS U
MIPOBEPKHM TOCHOJCTBYIONINX B3TJISA0B, Pa3 OTHOIIEHHE OPTaHMYECKOTO K HEOPTaHHYECKOMY YK€ OCBEIICHO II0-
HOBOMY, a TaKKe CTpEMJICHHE K JaNbHEeHIIeMy pa3BUTHIO HAIUX 3HAaHUH 00S3aTeNbHO MPUBEAYT K 3TUM (aKTam,
IIOTOMY YTO HE CYIIECTBYET APYTOTO MyTH, KOTOPBI MOXKET MOBECTH HAC Aajbllie, M MPHUPOJA BElIeld B 3TOM
ciydae OyIeT cuiibHee, YeM IpeayOeKIeH e,

OpatienBanpae H. O., heBpanb 1883

A. ¢. T'epuene

u3:
AYX 1 BELIECTBO.

[losicHeHHnEe OTHOIIEHUH MEXIY MUPOM H YEJIOBEKOM

10 CBUJICTEIBCTBY OPIaHU3MOB.

Buner. I'. Tpoiicc

[Ipobnema xu3HN —
ato npobiema Kocmoca

PABOTBI ®OH I'EPLIEJIE

B 1876 rony ¢. I'epuene (bepnun, y r-na Ilerepca) omyOnukoBan KilacCHYECKyIO0 HEOOJBIIYIO pPadoTy,
KOTOpasi Jajla COBEPLICHHO HOBBIE W YAMBUTEIbHBIC OOBSICHEHHS OTHOCHTEIBHO XHMHYECKHX MPOLECCOB B
pacTymmx pacteHusx. MHe Hen3BeCTHO, YTOOBI «HayKa» oOpaTHia BHUMAaHUE Ha COOOILIEHHBIE TaM (DaKThl, XOTs
3a MepBoil paboOTOl MOC/IeAoBaIN yKe ABE APYTHX, KOTOphIe HE TOJBKO MOATBEP)KIAIOT MOJYUYEHHBIC B MEPBOH
Pe3ybTaThl, HO ¥ 3HAUYUTEIBHO UX YBEIUUNBAIOT.

C mobe3noro pasperienns rocronnaa ¢. ['eprierne s npuBeny 31ech HECKOIBKO BRIIEPKEK U3 ero pador. OH
TOBOPHUT:

«OKenanue MpOHUKHYTH B CYTh TOTO, YTO Ka)KETCS CKPBHITHIM, MPEBPAILEHHUS MPOCTBIX BEIIECTB, KaXKIbIH
CUUTAET, MTKO TOBOPA, IPEANPHUATHEM, 3apaHee 0OpedeHHbIM. 1 Bce XKe MBI TeM JKHBee 4yBCTBYeM NMOTPEOHOCTH
MOMOYb OTBETHTH Ha BOTIPOC O CIIOCO0E BOBHUKHOBEHUS 3JIEMEHTOB, YeM Oorade craya Hayka HOBBIMHU CIIOCOOaMHU
paccMOTpeHusi, KOTOPbIE BIEKYT HAC K PEILICHHUIO 3TOTO BOIIPOCAY.

«Ilocne 3TOrO BBENCHMUSA HAM HE MOKAKETCA CTPAHHBIM, €CIIH 51 OTKJIOHIOCH OT B3IJISZOB, ONPABABIBAEMBIX
CTaBLIMMU J0 CHX IOP M3BECTHBIMH (DAKTAMH, U UCIIOJIB3YI0 B KA4ECTBE ONOPHI MBIC/Ib, KOTOpasi MOOYXIaeT MEHS
MPOM3BECTH CJEAYIOUIME ONBITHI Mo Bereranuu. Heo0Xxoaumo 3asiBUTb, YTO He CYIIECTBYeT HH4ero
Heopranumveckoro. [lpupona He cozmaer BHawane cocyn, 4yTOOBI 3aTeM IOCTaBUTh B Hero pacrteHus. Cocyn u
pacTeHus BO3HUKIM OJHOBpeMeHHO. IlouBa cocTOMT M3 coiepiKalMxcs B PAaCTEHUH HECTOPAIOIIUX BEILECTB,
NOTOMY 4TO 3TH BelllecTBA ObLJIM NPOU3BEACHbI H IPOU3BOASITCS PACTEHUSIMI.

«9T0 HEOOXOAMMO J0Ka3aTh MOCPEACTBOM OmbITa. Koraa OmbITH MO BEreTalldM MPOU3BOAATCS B BOAHBIX
pacTBopax HWJIM B IIECKe, IeM3€¢ M T. M., TOrJa CEeMEHa M KOPHH OTHA0T BOJEC WIM BJIAXHOM MOIJIOKKE
OpTraHMYEeCKHEe M HEOPTaHMYECKHE BEIIECTBA, KOTOpBIE, OCOOCHHO B TIOCICIHEM Ciydae, IUIsl HCCIICOBAHHS
yrpauuBarotcs. [loaTomy s mpoBoAmi GONBLIYIO YaCTh CIEIYIOIIMX OMBITOB 0e3 moiokku. Kopau obpasyror Ha
Tapesikax IUIOTHOE MEpeIUIeTeHHE, KOTOPOE JIETKO COXPAHATh B CJIErKa BJIAYKHOM COCTOSIHMH, OCOOEHHO €CIii
IIPUKPBITh UX CTEKISHHBIMH IJIACTUHAMH, KOJNIAKaMH U T. 1. Vcnosip30Banace IUCTWLIMPOBaHHAs Boaa. Takum
00pa3oMm, U3 BeIeCTB CEMEHH HUYETr0 HEe YTPaYMBajIOCh, U K HUM HAYEro He ObUIO JOOaBIICHO.

I[Ipopocimne pacTeHusi J0KHBI ObLIM, B COOTBETCTBHU € OOBIYHBIMH MPEINOCHIIKAMH, COAEPKATH
TaKoe e KOJUYeCTBO HEOPraHUYeCKUX BELIeCTB, YTO H CEMEHa.

«Ilo uetnipe 3epHa daconu copra Bunma ®@aba, koTopbie Becuiiu B cpeqHeM 1o 2, 063 T, 1aiu B CpeHEeM OT
YeThIpeX aHAIN30B

0, 050 mema,
0, 006 cepHOKHUCIIOrO KalbIIus,
0, 0106 dhochopHOKHUCITOrO MarHusl.

YeThlpe POCTKA, BBIPOCIIMX M3 YETHIPEX 3€peH TOro e copra (B cpexHem mo 2, 294 r BecoMm) Ha
JUCTWIIMPOBAHHOM BOAE, 1aJIU B CPETHEM B YETHIPEX OIbITAX

0, 064 nemnna,
0, 013 cepHOKHCIIOTO Kaublus U

109



0, 014 dhbochopHOKHCITIOTO MarHHUS.

[To 6 T cemsH KJIeBepa IYTrOBOTO JaH B CPETHEM B TPEX aHAIIN3aX

0, 030 cepHOKHCIIOTO KaabLus

0, 043 dhbochopHOKHCITIOTO MarHHUS.
PocTkn JaJIl U3 KaXIbIX 6 T ceMsH B CpC€AHEM U3 YETHIPEX ONBITOB

0, 043 cepHOKHCIIOTO Kaublus U

0, 064 hochopHOKHUCITIOTO MarHHUS ».

«Kak Ol HEM ObBUIO TpPYAHO TNPHU3HATH NPABWIBHBIM HEYTO, MPOTHBOpEYallee HaIINM TNPUBBIYHBIM
MPENNOChUIKAM M IPEICTABJICHUSM, MBI IIPOCTO BBIHYKACHBI MPU3HAThH, YTO JTOKA3aHHBIH BO MHOTHX CIIy4asx
MIPUPOCT HEOPTaHUYECKHUX BEIIECTB B POCTKAX JTOJKEH HAXOAMTHCS B CBSI3U C MPOIECCAMH IMPOIEcca BEereTalny.
Kanpnwmii, Marauii, cepHasi KUCJIOTa HE COAEPIKATCSA HU B COCYNIax, HU B AUCTHUIMPOBAHHOM Boge. OYEBHIHO, UTO
3TH BEIIECTBAa BO3HUKIIN B PACTCHHSIX MOJOOHO TOMY, KaK TaK HAa3bIBACMblEe OPTraHMYECKUE OCHOBAHUS U KHUCIIOTHI
o0pa3yrTcs TOJ YIUIOTHSIOIMUAM H (OPMUPYIONIMM BO3ACWCTBHEM CBeTa M Teruia. V3MEeHeHHe BeIeCTB,
coIep KaIuXxcsl B CEMSAIOJNIAX, POCT PACTEHHUH, CBA3aHHOE C OTHM 00pa3oBaHWE HOBBHIX (opMm (maxke mpu
HNCKIIIOYCHUU aCCI/IMI/IJ'ISIHI/II/I) HEBO3MOXKHBI 0€3 OOAHOBPEMCHHOI'O HW3MCHCHHA W YBCIWYCHUA KOJIHUYCCTBA
HEOpraHW4yeckux BemiecTB. Kanpiwmii, Maruuii u T. 1. BO3HUKJIH HE CaMH MO cede, UX He CYIISCCTBOBAIO IPEXKIE,
KaK pacTeHWH, HO OHM BBIPOCIH BMECTE C pacTeHUsAMHU. BHe opraHu3Ma KalblUi U MarHuii BO3HUKATh HE MOTYT.
ATpHOPHOE BOSHUKHOBEHHE MEPTBOIO BEIIECTBA HEBO3MOXKHO; KHBOE YMUPAET, HO MEPTBOE HE CO3/1aCTCs».

«llemmrono3a, xIOpoWILT U T. J. MOABEPracTcs BO3ACUCTBUSAM TeIUTypa U atMocdepsl, B TO BpeMs Kak
KaJIBIMil, MArHUHA | T. J., €CJIA OHH YK€ UMEIOTCS, TI0J] X BIUSHUEM HE U3MEHSAIOTCA U TaKUM 00pa3oM o0pasyroT
mouBy. CnemoBaTensHO, HE TTOYBA POXKIAET pacTeHUs, a pacTeHus mouBy. [louBa He co3zmaer BHadaie 4acTH, a
3aTeM o0pa3yeT U3 HUX I[eJI0e, OHA HE CO3/IaeT BHAYANe KA, MOTOM KaJlblUi U 3aTeM (HOCHOPHYIO KUCIOTY, KaK
B J1a00paTOpHH, OHA MOBEJIEBAET OPTaHU3MOM PACTEHUH M KUBOTHBIX, H MTOCIIEIHNE, B IPOLIECCE BOSHUKHOBEHUS U
pocra, 00pa3ylOT 53TH BemlecTBa. BO3HHKHOBeHHE 3JeMEHTAPHbIX BellecTB SIBJSETCS MNOBCeIHEBHBIM
MpoLEeccoM».

Hamee u3 omeiToB (. I'epriene cnemyeT, 9To pacTeHHs] B COCTOSHHUHM H3MEHATH (OCPOPHYIO KHUCIOTY B
CEepHYIO KHCIIOTY. KanbIuii BOZHHKAET B PacTCHHIX paHbIle, deM ¢ocdopHas Kuciora, Gochop ke BO3HHKAET
paHblie, 4eM cepa. M3 3TUX OMBITOB MOKHO CHIENaTh BBIBOJ, YTO HE CYIIECTBYET HE M3MCHSIFOIIUXCS XUMUIECKHIX
AJIEMEHTApHBIX BEIIECTB, YTO TAaK)Ke JIETKO CIIEAyeT W3 3aKOHA O MpeBpamieHuH Matepud. [1ockonbKy Kakmas
CyMMa BeIeCTBa MPEICTABISIET cO00il OMpeNeNeHHyI0 CyMMY DJHEPIrHH, W €CIH YacTh €€ PacXoIyercs, TO
BEIIECTBO TOXE JOJDKHO CTaTh ApyruM. [lpm 3TOM, OIHAKO, MOXXET MPOUCXOIUTh, YTO COOTBETCTBYIOIIEE
BEIICCTBO TOJBKO MEHSET arperaTHOE COCTOSHUE, YTO OHO CTAHOBHUTCS 0OJEe IJIOTHBIM WIIM PHIXJIBIM, HO TaKXKe
BO3MOKHO, YTO OHO H3MEHSIET CBOI0 XUMHYECKYIO0 KOHCTUTYIIHIO.

Cpoumu omnbiTamu ¢. Iepuene man yOeuUTENbHOE JIOKA3aTEIbCTBO, YTO HEU3MEHHOCTh XUMHUYECKHX
AJICMEHTOB SBJSICTCS (PUKIUEH, OT KOTOPOW MbI JIOJDKHBI KaK MOXKHO OBICTpEe OTKa3aThCsl, €CIU XOTUM
MIPOJBUHYTHCS BIEpeA B TMO3HaHWW NpUpoisl. Kakmoe BeriecTBo MpencTaBisieT cOOOW CyMMy SHEPTHH, U B
COOTBETCTBHH C HEIO OMPEACTSAIOTCS €ro XMMHYECKHe MPOsABICHHUS U noBeneHue. CleoBaTeIbHO, HACTAIO BPeMS
HE TOBOPUTH OOJBIIE O BEYHBIX W HEU3MEHHBIX MaTepUAIBHBIX CHIIOBBIX aTOMaX, KOTOpPBhIE HMMEIOT B celde
Joruueckoe npotuBopedre. llpennuceiBas mMarepuyu MelTbUalllie YacTUIBI, 32 PaMKH KOTOPBIX HE BBIXOIUT
MBIIUICHHE, MBI TIPUIAEM HallleMy IT03HAHUIO TPOCTPAHCTBEHHBIE TPAHMIIBI; €CITH K€ MBI OJTHOBPEMEHHO MPHIAEM
3TUM aTOMaM BEUYHBIC M HEM3MEHHBIC CBOWCTBA, Mbl XOTHM IIO3HABaTh HEOIPAHMUEHHO BO BpEeMEHHU (XOTS
U3MEPCHHE BPEMEHU HE MOXET HMETh MNPEUMYIIECTBAa MO CPABHEHHIO C IPOCTPAHCTBEHHBIM B MHPOBBIX
mporeccax). CrenoBaTeNnbHO, TaKWe BEIIM, KOTOPHIE IMPOCTPAHCTBEHHO OTPaHWYEHBI, HO BO BPEMEHH HE
OTpaHUYCHBI, HEBO3MOXKHBI. YTO U TpeOOBaIOCh TOKA3aTh.

MatepuanbHbIe aTOMBI BO3HUKAIOT MOCPEACTBOM MPeoOpa30BaHUs KUBOTO JBUkKeHUS. W 3/1eCh )KUBOTHAS
JKU3Hb UMEET CBOIO OoIbIIyto moito. Hameroch, 9to ombIThl (hoH ['epierne moOyasaT K UCCIIeIOBaHUSAM B JKUBOTHOM
0071acTH, - 9TOOBI H30€KaTh OTTACHOCTH OJTHOCTOPOHHETO CYXKAeHHS. JKI3Hb CO37aeT BEIIECTBA, - JIEJI0 OOCTOUT HE
Tak, kak mosaraeT Kapnm @ort, 4To opraHusM JAOHKECH MOIYYUTh KabIIUH, YTOOBI CHOBA BBIICIUTH Kalbluid. UTO
JKe JIOJDKEH JIeNIaTh OPTaHM3M C TIPOCTHIM KaJbIMeM, YTOOBI CHOBA BBIJISIHUTh €r0 Hem3MeHeHHbIM? Ecin opranmsm
MOJTyYaeT KaJbIWH, TO OH U3MEHSIET €ro B CBOEM Telle, eMy HY)KHa Chjla KaJbIUs, a €CIIH y KaJIbIUS OTHUMAIOT
CHIIY, TO 3TO YK€ HE KaJIbIIWH, OH CTaJI YeM-TO ApyruM. lIpuBeaeHHBIE YKCIIEPUMEHTHI MMOKA3aJIM, YTO PAaCTEHUE
MOJXKET IPeBPaTuTh ero B ocdop. Terao :KMBOTHOTO, BO3MOKHO, TIPEBPAIACT €r0 B APYTOM SIEMEHT.
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JIUTEPATYPA

Hpez{naraeMHﬁ NEPECUCHb JIMTEPATYPbl UMECT XapaKTep peKOMeHI{aL{I/Iﬁ JUIL 4UTaTelIdA, KEJarIilero yFJ'[yGI/ITL CBOC IMOHHMMaHHEC

PaCCMOTPEHHBIX 3/IECH BOITPOCOB.

Bens! (op. Uuans)

bxaraBan-ruta (ap. Muaus)
3enn-Asecra(np. [lepcus)

Kuaura meptBoix (ap. Eruner)

EBanrenue ot Moanna, OtkpoBenue Moanna.

Apucrorens: Kareropuu. - [lucema k Anekcanapy o cucteMe Mupa.

[Tnaron. Tpyasl.

®oma AxkBuHckuii: CyMMa TEOJIOTUH.

Hoganuc: Cka3ky, npo3sa.

I'ere: EcrecTBEHHOHAYUYHbBIE TPYIbI.

Munnep: [TuceMa 06 3cTeTHYECKOM BOCITUTAHUH YETIOBEKA.
A. don I'epuerne: (paboThI IPUBEICHBI B PUIOKEHHN )

Kommucko, JI.: lefictBre 3Be3x B 3eMHbIX BemecTBax (Kolisko, L. Sternenwirken in Erdenstoffen).

IIpotic. B.: Iyx n matepus (Preuss, W. Geist und Stoff).
Tpatiddep, O.: Kpucramnst (Pfeiffer, E. Kristalle).
Pynone¢ raitnep: @unocodus ceoboxasr. 1894

— Kak gocturnyte nozHanuii Beicmmx Mupos? 1909
— O 3zarazgkax gymu. 1917

— O 3aranke genoBeka. 1916

— XPpUCTHAHCTBO KaK MHCTHYECKHH akT M Muctepud ApeBHOCTH. 1902 Pymons Illraitnep, Mta Berman: OcHOBBI paciupeHus

HCKyCcCTBa BpaueBaHus. 1925

1922

Bonbd, JI.: Mopdonorudeckuii Bknax I'ere (Wolf, L. Goethes morphologischer Auftrag). 1940 Berg Ragnar: Die Vitamine. Leipzig

Berendes, J.: Die Pharmazie bei den alten Kulturvoelkern. Hallt 1891 Hahn, H.: Gewaltiger als das Schicksal. Stuttgart 1941

Hartmann, O. J.: Erde und Kosmos, II. Frankfurt 1940

Ag Cepebpo Mo Monubaen

Al AnromuHui (00pa3yroIInii SJIEMEHT MIINHO3EMA) N A30T (BO31yIIIHOE BELIECTBO)
As MbIbsk Na Harpuit

Awu 3010TO Ni Huxenpb

B Bbop O Kucnopon ()KM3HEHHOE BELIECTBO)
Ba bapuit Os OcMmuit

Be bepumnmii P ®ocdop

Bi BucmyTt Pb Cauner

Br bpom Pd IMamnagmit

C Vriepon (3eMHOE BEIIECTBO) Pt [Tnatuna

Ca Kaup1uii (00pa3yroIuii 3JIeMEHT U3BECTH) Rb PyOuamii

Cd Kagmuit Rh Poauit

Ce Lepuit Ru Pytenuit

Cl Xmop S Cepa

Co Kobanbt Sb Cypbma

Cr Xpom Se Cxanauii

Cs Le3mit Se Cenen

Cu Menp Si Kpemuuit (oOpasyomuii aneMeHT KpeMHsT)
F @rop Sn Onoso

Fe XKenezo Sr Ctponuuit

H Bonoponx (orueHHOE BeIecTBo) Ta Tanran

Hg PryTh Te Tennyp

Ir Upupnit Th Topwuit

JYion Tt Turan

K Kanuit T1 Tannuit

La JlanTtan U Ypan

Li JTutuit V Banaauii W Bonbdpam

Mg Maruuit Y Urtpuit Zn Lunk

Mn Mapranen Zr llupxoHui

— Menschenkunde. Frankfurt 1940
Natura: Zeitschrift zur Erweiterung der Heilkunst. Rheinverlag.

CHUMBOJIbI XUMWYECKUX 2JIEMEHTOB

ACTPOHOMMHYECKUE CMBOJIbI

T  Osen
Teaeny
Banznens
Pax

Aen

Acea

Becw
Cropanon
Crpeaey
Koacpor
Boaoaei
Pratim
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Carypn
Knurep
Mape
Coanne
Meprypuit
Benepa
Avha
Jeman



YKA3ATEJIb UMEH
ABoraJipo

Arpunna Herecrelimckuii
Anexcanap MaxkeIOHCKUH
Apucrotens

Apxapn

Ayap

Baiiep

Bepuennyc

bop

bpaynep

Bynre

Banentun

Barr

Benep

Bepnep

Tanuneit

T'anemann

T'exxens

Tepuene, .

I'ere

T'omep

Topman

JapBux
Jxoiic
3aparyctpa
Hocud 11
Kapennu
Kanr

Kapn Benukuit
Koym6, Xpucrodop
Konepnux
Kekyne
Kemnnep
JlaByasbe
Jlanmac
JleGnan
JInbux
JIuzeranr
Jlommur
Maiiep

Mapus Tepesus
Menpenees
Munnon
Hamnoneon
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Hosanuc

Heroton
[Tapauensc
Ierrenkodep
Ilepkue

[Inanx

IInaton

IInyrapx

IIpoiicc

IItonemeit
Paiimonn CaOynnckuit
Pezepdopn

Pur

Pynre

Cenr-T'eopr
Coxpat

CyxaHTke
YnbMaHH

®punpux Benuknit
lraituep, Pynonsd
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IIpenucnosue
IIpenuciaoBue Ko BTOPOMY U3AaHUIO

COIEPXAHHUE

I. Teopuu ecTecTBEHHOHAYYHOMN 3MOXH OTHOCUTEIBHO MPEIK3UCTEHLIUHI

MaTepuu
II. AHTHYHBIE HIEH O CYIIECTBE CyOCTAaHIIUU

III. HoBble uaeun o npesKk3ucTeHNH ayXa

IV. Pacrenue

V. VYrieBoasl

VI. Yrnepon, BOAOpOA U KUCIOPOA

VII. Apomatudeckue BeriecTa (3QUpHBIC MaCiia) U CMOJIbI
VIII. XXupnsie macna

IX. bemok

X. Azor

XI. KocMuueckast CyliHOCTb 36MHBIX BELLIECTB

XII. 3Be3HBII NOPSIOK U 3eMHBIE CYOCTaHINH

XIII. XKuoTHOE

XIV. PactutenbHele sabl (AJIKaIOHIBI)

XV. ButamuHbl

XVI. Xumust cMon - oOTpaxeHHas o0JIaCTb NPHPOJHOTO CIEKTpa

cyOcTanui
XVII. Masible KOHIIEHTpalMU U UX BO3/AEHCTBUE

A. ¢on I'epuene

XVIII. Munepan

XIX. U3BecTb U KpeMeHb

XX. I'muno3em u pochop
XXI. MunepanbHblil KpecT
XXII. enouwn u ramoreHsl
XXIII. Marnuii u cepa

XXIV. Oxeanndeckuii kpect
XXV. Meransl

XXVI. Meab

XXVII. Onoso

XXVIII. CBunen

XXIX. XKenezo

XXX. PryTh

XXXI. Cepebpo

XXXII. 3onoto

XXXIII. Bpates sxene3a (ko0anbT, HHKEIb, XPOM, MapraHell,
BoJIb(pam, BaHAIUI, IIIaTHHA)
XXXIV. leTcTBO METAIOB (CypbMa, MBIIIBSIK, BUCMYT)
XXXV. Cnupanb TBOPEHUS
XXXVI. 3akmouenue
IIpunoxxenus

HexoTopsre ¢akTbl, W3 KOTOPHIX MOXHO CIENaTh BBIBOJBI O IIPOMCXOXKICHHM HEOPraHMYEeCKUX BemlecTB BereratnBHOE
npoucxoxaenue ¢ocdopa u cepbl PacTuTenbHOE NPOUCXOXKACHHWE KajJbLMs W MarHus, a TakXKe IpeJBapUTEeNIbHOE COOOIIECHHE O
BO3HMKHOBEHHH Kaus ¥ Hatpa JlanpHelIne J0Ka3aTenbCTBa PaCTUTEILHOIO BOSHUKHOBEHUSI MarHUS U KaJIMs

B. T. Ilpoiicc: u3 «lyx u BemectBo» Pabotsr A. ¢. 'epriene

JIutepatypa Umntoctpaunn
ACTPOHOMHYECKHE CHMBOJIBI
CHMBOJIIBI XUMHUYECKUX IIEMEHTOB
YkazaTtenb UMCH

IIpenmerHslil yka3aTenb
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