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BBEOEHMUE

OPIrAHU3ALMOHHBbIE
NMPUHLUUMNDbI

Ob6uas xumus... cyuwsecmeyem no éceii Bcenennoii.
Yunpam Xarrmuc, 1909 r.

Mwup BOKpyr Hac HamornHeH pas-
Hoobpa3Hon maTtepuen. Bece xunBoe
N HEXNBOE COCTOUT M3 MUMSIMOHOB
pasnMyHbIX XMMUYECKMX BELLECTB.
A 3Tu BellecTBa B CBOK 0O4e-
pedb — 13 elle bonee Menkux va-
CTEN, M3BECTHbIX KaK XMMUYecKMe
anemeHTbl. Hawa mogenb mate-
puyn — 3TO Hekasi mocrnegoBaTenb-
HoCTb 118 anemeHTOB, Kaxabln 13
KOTOpbIX ObOnagaeT yHWKarnbHbIM
aTOMHbIM S4POM, OonpeaensioLnm
€ero CBOMCTBA. JONEeMEHTbl Heuc-
YACITMMbIMW BapuaHtamum KOMOu-
HUpytoTCs, bopMupys Bce XUMMU-
Yyeckue COeOUHEHUd, 4YTO cylle-
CTBYIOT B npupoge. Yenosek Toxe
MOXeT co3faBaTb COEAUHEHUS,
Hanpumep B nabopatopumn.

AcTpoHOM Yunbsm XarrvHc
npusHan  dyHOaMeHTanbHOCTb
3MEMEHTOB: OOHW W Te Xe ane-
MEHTbI CYLLECTBYIOT Kak Ha 3emre,
Tak 1 3a ee npegenamu, no BCew
BceneHHon. «O6LWasa xumms», Ko-
TOPYO OH YMNOMWHAET, NpeacTaB-
neHa B [llepuognyeckon cucteme
XUMUYECKNX 3NIEMEHTOB — OLHOM
N3 3HAKOBbIX AOCTMXEHUI nocnea-
Hux AByxcoT net. OHa nomoraet
HaM MOHATb, KaK CYLLECTBYT WU
B3aMMOLENCTBYIOT 3N1€eMEHThI, Mo-
3BONSAET npegyragartb WUCXO4 Xu-
MMWYECKMX MPOLECCOB, B KOTOpPbIE

Detiepsepku — 0080/1bHO IPpexmHbiil OHW BOBJIEKAIOTCA. BOOpy)KMBIJJ nCcb
npumep UCnonb308aHUS SHAHULL STUMW 3HAHNAMMU, Mbl MOXEM NpU-
0 XUMUUECKUX PeaKyusx. MEHATb CUIYy XUMUN, 4YTOObLI CO3aa-



OPTAHU3ALUMOHHbIE NPUHLMUNbI

M3 YEro Mbl COCTOUM
CeroaHsa Ham 13BecTHO 118 aneMeHTOB, HO HEKOTOpbIE UrpatoT Gonee BaxKHYO
porb, HeXXenun octanbHble. K npumepy, YenoBeyeckoe Terno B OCHOBHOM COCTaB-
NSIOT KUCMopoga, yrnepoa, Bogopod, asoT, Heborbluoe konmyectBo dhocdopa
n Kanbumnsa. JomuHupyeT kucnopog — 61%, cnegom uaet yrmepog — 23%,
nanee Bogopog — 10%, asor — 3%, docdop n kanbuun — no 1%. Ectb
N Opyrve anemeHTbl, HO UX [OMns ropas3fo MEHbLUe: Kanui, cepa, HaTpun,
XJI0p U MarHuin Bce BMecTe 3aHumaroT 4vyTb Gombwe 0,1%. [axe xeneso,
OOCTaBnsoLLlee B Hally KpoBb kucropopg, ucuucnserca nuwb 0,006%. Yeno-
BeYeckoe Teno — KpanHe TOHKO cOanaHCUPOBAHHBLIN XUMUYECKUA MEXaHU3M.
Mopsi B MMpe npaKTU4eckn MOSMHOCTBI0 COCTOST M3 BOAopoAda, Kucropopa,
HaTpUa 1 Xropa C KpoLleYHbIMM BKkpanneHusimm (MeHblue 0,1%) MarHus, kanb-
ums, Kkanus, cepbl 1 bpoma. 3emHas kopa nMeeT Gonbliee pasHoobpasue, HO
Aaxe oHa Ha 98,8% cocTouT BCEro M3 BOCbMW 3MEMEHTOB: KMCNopoaa, Kpem-

HUSA, anoMUHKSA, XXernesa, KanbLys, HaTpys, MarHusa 1 Kanus.

BaTb HOBble BellecTBa, KOTopble
OyZem ucnonb3oBaTh ANs HaLIMX
HyXa: OT neyeHus 3aboneBaHui
00 pacKpbITUS WUCTUHHON MoLK
aToma.

OT xaoca K xumuu
Mcnonb3yemas Hamu cerog-
HA [lepuoamyeckas cuctema op-
raHn3yeT aneMeHTbl B NOpsgok,
NPOAUKTOBaHHbIA CTPYKTYPON WX
aToMoB. M aTa CTpykTypa B CBOH
ovepedb onpegensieT UX xapak-
TEPUCTUKM M noBefdeHne. Ho B TO
BpeEMsi, KOrga co3gaBarncs nepBsbii
BapuaHT Tabnuubl, HUKTO He 3Han
O CTpyKType atomoB. bBonee Toro,
HUKTO Oaxe He Obln MOMHOCTbIO
YBEPEH B CYLLECTBOBAaHUMN aTOMOB.
BnepBble XuMUKM MNonbiTanmcb
ynopsiaoynTb 3feMeHTbl B MNpwu-
BblYHYO Ham Tabnuuy B MepBOM
pecatunetun XVIII B., HO nctopusa
Mepunognyeckon cucTembl Haya-
nacb 3agonro o atoro. dunocodbl
[peBHen peunn Npeanoxmnm Kak
pPaHHIOK BEpCUo aTOMOB, Tak W
OrpaHuYeHHbIi Habop «KOpHEen»

mMaTepuu, KoTopble MOryT B3aumo-
OelicTBOBaTb B Pasfu4HbIX MNpo-
nopuusx, cosgaBas Bce, YTO Hac
okpyxaeT. C Tex BpeMeH nyTb
K coBpemeHHon [lepuogmyeckon
cucteme Obin OTHIOOb He MpPOCT.
OH OTKNOHMMCA OT BEPHOro Ha-
npaeneHns Gonblie 4Yem Ha
2000 net wn BepHyNcs K Hemy
nuwb okoro 1660 .

[MoBecTBOBaHME B 3TOW KHUre
OCHOBbIBAETCH Ha TpeX BaXKHeW-
LIMX OTKPbITUSX: MaTepusi COCTO-
WUT M3 OrpaHMYeHHOro 4mucna oc-
HoBOMoNarawlmnx  XMMUYECKNX
BELLECTB; XUMWYECKMe BeLlecTBa
COCTOSAAT M3 aTOMOB; CyLLeCTBYyeT
onpegeneHHoe KOnM4yecTBO XMMMU-
Yeckmx anemeHToB. Bce atu or-
KpbITVS BbINn caenaHbl 6narogaps
paboTe MHOXecCcTBa anxuMUKOB,
P1NocodoB, XUMUKOB N SOEPHbIX
du3mKoB. ITO UCTOPUSI COTPYAHM-
YyecTBa nogen, paboTaBlUMX BMe-
CTe CKBO3b BpPeMSs 1 MPOCTPAHCTBO
paav O4HOW Uenu — MOHATb, YTO
Aenaet Hawy BceneHHylo Takown,
Kakasi oHa ecCTb.






rMABA 1

B UEM OENO?

Ilouemy nem Opyzux anemeHmos, Kpome
02H:1, 6030yXa, 3emnu U 600v1? Vx 4, 6cezo
Auwb 4, IMux npuemHvix pooumersneii 6cezo
cywezo! Kaxas scanocmo! Ilouemy émecmo
amozo ux ve 40, unu 400, unu 4000? Kax éce
MO HUUMONCHO, KAK CKYNo, KaK #anKo!
Cxyno oaposantvie, CKyuHO NpuoymanHole,
6 mAzomax comeopenHvle!

I'm me Momaccan, 1887 r.

3 yero cocrout marepus?

Ha npoTtsi>keHun Toicsa4ene Tmin

TIOAU UCKA/IU OTBET Ha 3TOT BOIIPOC.
IlpencraBneHue, 4TO BCe KMBOE M HEKIBOE
BOKPYT HaC COCTaB/IEHO U3 OTPAHNYEHHOTO
Y1cna KOMIIOHEHTOB, IMeeT BEKOBYIO
ucropuro. Camplie paHHUE NONBITKNI
OIpefeTNTh X BKIIYAIN B ce0s MOMCcK
0a30BBIX 37TIEMEHTOB.

Yemoipe anemenma, onpedesiettvie OpesHezpeteckum Punocogpom
OMNEOOKIIOM, CILYHUNU PYHOAMEHIMOM MOOETU CHPOEHUS MUPA
énzomp 0o 1472 e., koz0a sviuen mpyo JIykpeuus «O npupode
seujeri».
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MABA 1

HauuHasa ¢ ocHoB
MpenctaBuTeEN MHOMMX OPEB-
HUX KynbTyp Bepunv B MUdbl O
COTBOPEHUN MUpa, COrnacHoO Ko-
TOpbIM BCS MaTepusi co3gaeTcs U3
nycToTbl ogHUM 6orom unmn 6ora-
MW, Kak nopsigok M3 xaoca. Torga
OHa MoxeT OblTb ccopmmpoBaHa
N3 OOHOrO MCXOOHOro MaTepuana,
WUNW 3nemMeHTa, Takoro Kak Boaa
WUNN OroHb, WINKN €& COCTOATb U3
HECKOIMbKMX 3MIEMEHTOB, CMeLLaH-
HbIX BMecTe. BaBunoHckas Koc-
MOrOHUMS BKMoyana B cebsi 60ros,
KOTOpble paccmaTpuBanncb Kak
oboXxecTBNeHns 3emnu, BOAbI,
Heba n BeTpa. No-BMgumomy, nos-
e noaobHble npeacTaBneHus
HaLWM OTPaXeHne B rpeveckomn
N ernneTckor Mopensix, BKM4YaB-
LUMX YeTbIpe 3MEMEHTa, «KOPHSI»,
MaTepuu: 3emIiio, BOAY, BO3OYyX
n oroHb. Ha otmeneHun 3semnu
OT BOAbl, AHA OT HOYM WUNK CBe-
Ta OT TbMbl OCHOBLIBAOTCA MHO-
rme MUdbl O 3apoXaeHnn Mupa, a
Takke aBpaaMUYeEcKue penuruu.
HeyavButenbHo, 4TO 3Ha4YeHue
3emMnu, Bogbl U Heba Tak BENWKO B
paHHUX BEPOBaHMAX O MaTepumn.
OHu npegctaBnsoT Tpu obnacTw,
Ha KOWMX OCHOBaHO BCE >MBOE.
OHM — npumMep Tpex COCTOSHUN
MaTepuun: TBEpAOro, XXNaKoro u ra-
3006pasHoro. Cenyac aTn cocrtosi-
HWUS1 y3aKOHEHbl HayKOW, HO OTNU-
4nst Mexay, CKakem, TBepaow ro-
poW, XWOKOW BOAOW M BO3LYXOM,

U ckasan boz: da cobepemcs
80o0a, komopas oo Hebom, 8 0OHO
mecmo, u 0a seumcsi cyuwa.
U cmano mak.

Bbitne: . 1, ct. 9

KOTOPbIM Mbl AbILUMM, O4EBUOHBI 1
He MOrpy>eHHOMY B Hayu4HbI KOH-
TEKCT YEroBeKy.

YeTBepka (Mnu narepka)
c¢aBopuToB

[onroe Bpems 3emns, BoAa,
BO3QYyX W OroOHb Mpu3HaBanucb
dyHOaMeHTanbHbIMKU  3neMeHTa-
mMu. [IpeBHMe rpeku Mornv nepe-
HATb 3TO BEpOBaHWE Yy EerunTsH,
KOTOpble B CBOK oyepedb MOrmu
nonyyntb ero M3 Meconotamuu.
Te Xe 4eTblpe anemeHTa nosBns-
I0TCA B PaHHMX KUTANUCKUX U WH-
avnckux  3anucax. byoauctckue
TEeKCTbl CCbINAlOTCS Ha uYeTblpe
anemeHTa, a B Bepax ecTb cnu-
COK M3 MATW: 3eMnsl, BOAA, OrOHb,
BO34yX W HEYTO, YTO MOXHO pac-
cMaTtpuBaTb Kak HWYTO, MyCTOTY
mnn admp. Kutanckass Tpagumumsa
HasblBaeT MNSATb 3NEMEHTOB (XOTH
3TO HE NyYWUA AN HUX TEPMUH):
OepeBo, OroHb, 3eMmns, MeTansbl
(cbakTnyeckn 3o0Mn0T0) 1 BOAa.

N3HavanbHO anemMeHTbl pac-
CMaTpvBanuCb CKopee Kak CBOW-
CTBa WNWN KayecTBa, Hexenu du-
3u4yeckre KOMMNOoHeHTbl. KuTarckune
NSATb 3MEMEHTOB, BO3MOXHO, Nyud-
e BOCMPMHUMATb KaK COCTOSIHUS
ObITMA unu aHeprun. B BocTouHOM
TpaguumMm anemMeHTbl (Ha3oBeM UX
TaKk 32 HEMMEHWEM MydLllero cro-
Ba) CNocobCTBOBaNu pasBuTUIO Te-
opvM MeguuMHbI, CnpuUTyanuama
N ObITUS,, HO He Pa3BUNNCb B 3M-
MUPUYECKYIO XMMUYECKYHO HayKy.
3a 3TMM HaM HYXHO nepentn K
OPEBHMM rpekam.

AnemMeHTapHbIe rPeKkn
[peBHWe rpekn cTanu nep-
BbIMU, KTO CTpeMunca 00OBACHUTL
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Eeunemckue mucpot IIT u II moicsiuenemuii 00 H. 3. paccmampusani co30aHue Mupa Kax
ceputo poxcdenuil. 30eco 60z 8030yxa Illy (8 uenmpe, Ha KoneHsx) noOHUMaem 602uH0O
neba Hym (co 36e30amu), omoensist ee om 60za 3emnu Ieba (6Hu3y, c nucmoamu). /Iooka
excedHesHO nepeso3um 6oza contya Pa c sanada na socmox.

€CTEeCTBEHHbIN (PU3NYECKUN MUP,
He npuberas K MOMOLLM CBEPXb-
ecTecTBeHHoro — ©GoroB, a pac-
cMaTpvBasi ero Kak Lenoyky du-
3M4YeCKMX MNPOLLEeCCOB. Takyt MO-
Oenb Mupa, cellvyac HasblBaemyto
Hay4HOW, MNO-BMAMMOMY, MNEPBbIM
npeanoxun ®anec Munetckun —
dmnocod-aocokpaTrK, acTPOHOM
n maTtemartuk, xuswui B Mune-
Te (cenmvac Tepputopusa Typuun)

npumMepHo B 624-546 . Jo H. 3.
K HecyacTblo, He COXpaHunochb
HUKakmx 3anucenm dPaneca; Ham
NPUXOAUTCH nonaratbCs Ha nosa-
Henwme OTYETLI O ero napaHayu-
HOM MbllINeHnn. B cBoen Bax-
Henwen pabote «MeTaduauka»
rpeyecku cunocod ApuctoTenb
(384-322 rr. go H. 9.) 3anucan u
NPOBEPUIT KOCMOTOHUYECKME UAEN
daneca.
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MokpbI, MOKpPbIN MUP

danec yTBepxgan, 4TO nep-
BOSNIEMEHTOM BCeW MmaTepuu $B-
nsetca Boga. Ytobbl MOHATH 3Ty
mMogenb, HaMm Hago MPUHATbL pas-
nnyne mexgy BeLecTBOM U ero
Xapaktepuctukamu, 6biToBaBLUee
y rpekoB. BellecTBom Bcero Moxet
ObITb BOOA, HO Mbl He olyliaem
abCconTHO BCe B MUpe Kak Boay
n3-3a TOro, YTO Mbl BOCMPUHUMaEM
WMEHHO XapaKTepuCTUKU Beluen
(maTtepuu). OTO He Takas ANKOBUWH-
Has koHuenuusa. Cenyvac Obl Mbl
YCTaHOBUMN, YTO BCE COCTOUT U3
aTtoMOB U YTO aToMbl CHOPMMPO-

3emis1, 800a u He6o no6ci0dy 8UOHDL
¢ Ipeueckoeo apxunenaza — epynno
ocmposos 6 CpedusemHom mope.

BaHbl NOEHTUYHBIMY CyGaTOMHbIMU
yacTuuamu, XOTb Mbl U HE MOXEM
NnoyyBCTBOBaTb MX Ha owynb. Mbl
BOCMPMHMMAaEM, Hanpumep, LBET
M TBEpAOCTb 30510Ta, a Takke Te-
Ky4yeCTb BOAbl. Takon KoHuenT
€CTb U B OpYyrMx paHHUX onuca-
HUAX muposgaHus. Khura BbiTus
HaynHaeTcss € co3gaHust borom
pas 1 3emnm, U OTMeYaeTcs, YTo
3emnsa Obina «6e3BugHa M nyc-
Ta». 3emne OaHO BeLecTBO, HO
noka He gaHa dopma.

lpeyeckas ¢bunocoghusi Ha4uHaemcs, rno-eudUMOMY, ¢ HeckradHoU MbICIU —
C nonoxeHusi, 6yomo eoda ecmb repgoHayasao U MamepuHCKOe JIOHO 8CeX
sewel. [JeticmeumeribHO 11U HY)XHO Ha 3MOM Cepbe3HO 0CMaHO8UMbLCS?
[a, u no mpem npu4uHam: 80-repeabix, Momomy, 4mo 3mo rosIoKeHuUe
8bICKa3bI8aem He4Ymo O NPoOUCXOXX0eHUU ewiel; 80-8MOpPbIX, MOMOMY, YmMo
OHo Oelaem amo 6e3 uHocka3aHul U npumd; U HaKkoHeu, Momomy, Ymo 8 HeM,
Xomsi U 8 3a4amo4YHOM COCMOSIHUU, 3aK/rYeHa Mbicsb. «Bce — eOuHo».
Dpugpux Huuwe. dunocodusa B Tparnyeckytro anoxy peuun, 1873 .



Opyrve kaHgupatbl
Ha «eguHoe»

Mopenb ®aneca Obina He
€[OVHCTBEHHOW. AHakcumeH (OkK.
585 — ok. 528 rr. go H. 3.) cuuTan,
YTO U3HaYasrbHbIM 311IEMEHTOM Oblin
BO34yX, unu apxd; lepaknut (ok.
535 — ok. 475 . 8o H. 3.) 6bIN 3a
oroHb. KceHodaH (ok. 570 — ok.
475 rr. oo H. 3.) yTBEpxaan, 4To
BCE COCTOUT M3 3eMNn U BOAbl.
AnakcmumaHap (ok. 610 — ok. 546 rr.
00 H. 3.), yyeHnk ®daneca, npea-
nonaran HeYyTo MOA4 HasBaHWEM
«anenpoH», o3HavarLllee «becko-
HeyHoe» wnn «becnpepensHoe.
OH noHMman aTto Kak OeckoHeu-
HYI0 Maccy, NpOu3BOLSALLYH Bce
CO3[aHHOEe HblHE N B OyagyLiem.
AHakcumaHgp BocnpuHuman dum-
3nveckyto MaTepuo BceneHHom
Kak pes3ynbTaT BblYNIEHEHUs arne-
MEHTOB (3emnu, BoAbl, BO3ayxa U
OrHs1) U3 anenpoHa. Korga 4to-Hu-
OyOb MOMHOCTBIO YHUYTOXaeTcs,
OHO BO3BpaLLaeTcsa K anenpoHy —
obpaTHO k 6ecdopMEHHOCTH.

OT 0A4HOrO K YeTbipemM
Y70 ObI MBI HM NOApPa3ymMeBanu
nog anempoHOM, OrHEM, BOAON UK
BO30YyXOM KaK apx3d, Mbl BCe TakK Xe
CTOMM nepen HeobXxoaUMOCTbIO
co3gaBaTb pasnuyHble Ccyo6-

OroHb

Yemuvipe «KOpHA» Mamepuu —

3em7s1, 6004, 8030YX U 020Hb —

U cOOMBeMcMayousUe UM C8OLiCMea
CPABHUBAIOMCS C HEMbBLPLMS 2yMOPAMU,
KOMopuie Onpedensiom 603pacm
uesi08eKa U €20 COCMOsTHUE 300P08bS.

B YEM OENO?

AMEWPOH BCE OBWXETCH

B XX B. Hemeukun cusuk-Teope-
Tk BepHep lenseHGepr npegnono-
XU, YTO SNieMeHTapHble YacTulibl,
OMUCaHHbIE KBAHTOBOW MEXaHWKOWN,
OOMXHbl  paccMmaTpuBaTbCs  Kak
pas3nuyHble KBaHTOBbIE COCTOSHWUS
0[HOro NepBOHaYarbHOro BeLLecTsa.
Ero coBpeMeHHUK, HemMeLkuii hrank
Makc BopH, npegnoxun aatb 3Tomy
nepBoHayanibHOMY BELLECTBY WUMS
«anenpoH».

cTaHuun. WX otnmums pasxwuraiot
Halle nbonbITCTBO.
dunocod-gocokpatuk dOmne-
pokn (ok. 490 — ok. 430 rr. 4o H. 3.)
BbIJENSN YeTblpe «KOPHS» MaTe-
pyn (TONbKO no3xe nepeumMeHo-
BaHHbIX B 3reMeHTbl). 370 Gblnu
3emns, Boda, BO3OyX W OrOHb.
Mony4aetcs, Bce opMbl MmaTe-
pun — pesynbTaT CMELLEHUsT 3TUX
yeTblpex KOPHEeW B Haanexaiymx
nponopuusax. Kaxabih M3 HUX ac-
counvpyeTcs ¢ ABYyMS mapamm xa-
paKTepuCTUK: 3eMns XorogHas W

Bosgyx

3emns

eog
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