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AHHOTaAIUSA

[TponomkeHre Te0COPCKOro y4YeHUs] TMMAJIAWCKOrO YuuTess
Ioxkyan Kxyna. Bsmignm Ha BONpPOCEL XUMUM € MO3ULUU
OKKy/IbTH3Ma. BocbMas kHHMra m3 cepum «Yuenue [Jxyan Kxyma
— Dzortepuueckoe EcrtectBozHanme». Kocmonorus T1uaHoB u
(popmupoBanne xumuueckux sneMeHTOB. CTpoeHHe XMMUYECKOro
3JIEeMEHTa W PaAMOAKTUBHOCTb. AHAIM3 NEPHUOIUYECKON TaOIHUIIBI
U 3JEeKTPOOTpULIATeIbHOCTh. OKa3bplBaeTCsl, MPUHLIMII MOCTPOEHUS
XMMHYECKUX (DOpMYJ HE TOYEH, MBI pacckaxeMm 00 3tom. [louemy
BOJA pacIIMpsETCS MPU 3aMEP3aHMU M KaKOB HACTOSIIIUI MEXaHU3M
rugponusa? Bogopon u renmid. Kucnopoa. Mexanusm pacTBOpeHHUsI.
CpoiictBa KUCJIOT U ocHOoBaHuii; [louemy Boma oxjaxpaer tena? U
MHOTHE JIpyrue Bonpockl. JKenaeM BaM yBJIeKaTeJIbHOTO MPOYTEeHHs !
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01. KocMmoJorus njaHoB
(anpTepHATHBA 00JLIIOMY B3PbIBY)

JlaBaiite B3IJISIHEM Ha HaYaJIbHBIE STAIbl (hopMUpOoBaHUs Bee-
JICHHOU C TOYKM 3peHus BHeBpemenHon MynpocTu.

[Ipexne Bcero, BeenenHas Bblllia U3 HEMPOSBJIEHHOTO CO-
CTOSIHUSL. DTOT BBIXOJl O3HAMEHOBAJICSI PABHOMEPHBIM 3aIl0JTHE-
HUEM IPOCTPAHCTBA CWJIOBBIMM LIEHTPAMU — 3JIEMEHTapHBIMU
yactuamu. B kaxaon u3 HUX 3¢up (Heprus, gyxX) OZHOBpE-
MEHHO TOSIBJISETCS UM MCYE3aeT (3TO MPOMCXOIUT U ceryac).
Kaxnas anemenTapHas yactuiia — 31o Jlyina, B KOTopoit 00beu-
Hsaotes ("coueraorcs Opakom”) Jlyx (TBopeHue a¢upa) u Ma-
Tepusi (Er0 UCYE3HOBEHUE).

Bor 3aeck untepecusiii MmomenT! Kauecmeo y uwacmuy, npo-
56UN0Cb He XA0MUUHO, He 8 CAYUATIHOM NOPsiOKe, A CHPOo20 8
coomeemcmauu ¢ HeKum 00pa3om 3a0YyManHoil cxemoii . B 3a-
BHCHUMOCTH OT THIA IPHOOPETaEMOro Ka4ecTBa, YaCTHUIIbl 00pa-
3oBasM [Tnanel. Kak yxe roBopusiocs, BCEro CyIiecTBYeT wechib
npocmuix ILaianoe. Kaxpiii npocrou [1nan npencrasnsier co-
0O¥ IMara30H 3HAYEHWH I KOJIMYECTBA UCUYE3AIOIIErO B YACTHU-
uax agupa.

[lepexon BeenenHon u3 cocrosinus HenposiBieHHOCTH B Ipo-
SIBJIEGHHOE COCTOSIHME MTPOU30IIIe] MTHOBEHHO. YacTulipl NosiBU-
Juch U Bee. M kaxxgas U3 HUX B COOTBETCTBUM C IPUCYIIUM €1



Ka4eCcTBOM, HayaJla TBOPUTH U pa3pyiiarh B cede CTporo orpese-
JICHHOE KOJIMYECTBO 3(upa (B enuHuLly BpeMeHu). Bce wecmyo
npocmuix ILianoe nposeuauce 8o Bcenennoil cpa3y, 6 00un
Mmue.

[1nanel pacnionaranauch BOKPYT LIEHTpa BceneHHoU KOHLIEH-
tpuuecku. Kaxapii [1nan, kpome PuU3nyeckoro, npeacTapisi
co00ll HeBOOOPa3UMbIX MaclITaboOB chepuyeckoe KOJbIO pa3-
MEPOM HEMHOI'O MeHblIIEe pa3Mmepa camou BeenenHon. @Pu3uue-
ckuit Tlnan npencraBisl coOOM MPOCTO IMIAp, TaK Kak OH Ha-
XOIWJICSL B IEHTPAJIbHOM yacT BeesenHou. Beie dusnyecko-
ro Jiexano cepruueckoe Koiblo Acmpaavrozo 1lnana. Beie
AcTpasibHOTO pacnosaranoch cepuieckoe Konblo Menmano-
Hozo I1nana. [Totom men Byoxuueckui nan. Eme panbine ot
neHTpa — Ammuueckuii. VI, HakoHe1, 00paMIIsUT! POSIBJICHHYIO
Bcenennyto yactuiipl Monaouueckozo 11nana.

dusuveckuii [Tnan ObUT OMMKAUIMM K TIEHTPY BceneHHO.
3nech claeayer ykasaTh, UTO «HU30M» Mbl Ha3bIBaeM OOJIAaCTH
MIPOCTPAHCTBA, HANIPABJIEHHbBIE B CTOPOHY IIEHTpa HeOECHOTO Te-
Jla, B COCTaB KOTOPOrO Mbl BXOAUM. A «@epx», COOTBETCTBEH-
HO, 9TO 00J1aCTH MPOCTPAHCTBA, HAIIPABJIEHHBIE B CTOPOHBI, MPO-
TUBOIIOJIOKHBIE TIEHTPY HeOecHoro Ttena. Mbl paccMarpuBaeM
«HU3» U «BEpX» MO OTHOIICHUIO K LIEHTPY Haleu riaHersl. Of1-
HAKO Hallla TUIAHeTa, Hapsily C APYTMMH HEOeCHBIMU TeJlaMu,
BXOOUT B coctaB EanHoro Ttena nposisneHHou Bceenennoii. Ilo-
9TOMY TOYHO TaKKe MOXHO KJAacCU(pUIMPOBATh U BCE ILIECTh
[TnanoB. Te, 4TO MEpBOHAYATIBHO PACTIONATAINCH ONVIKE K IIeH-



Tpy Bcenennoil — nuorcnue (Hu3wue), Te, 4to Najblie — 6epXHUe
(6vicuue). 51 roBOpIO — NEPBOHAYAIIBHO, ITOCKOJIBKY CPa3y XKe IM0-
cie nepexona BeeneHHoi B aTan TpeThero Jloroca 1 BO3HUKHO-
BeHUs IiecTu npocThix [11aHoB Havasics mporiece 0ObeTMHEHUS
Bcex [imaHoB B 01HO 11eJ10€ — B ceapbmon, Jloronuecku Inan.

Ntak, yactuupl cpopmupoBaiu cepbl BOKpYT 1ieHTpa Bee-
JieHHoH — T. €. [1nanbl. B nanbHenem, koraa sJieMeHTapHbIe Ya-
CTHIIBI HAYaJIM OOBbEIUHATHCS B XUMUYECKHE JIEMEHTHI, a XUMU-
YECKHE JIEMEHTBI COEUHATBCS APYT C IpyroM, LeHTp BeeneH-
HOW COBMAJ C LIEHTPOM [JIABHOrO HeOeCHOro Tena Haieil Bee-
JeHHoM — SInmpa CBepXxCBepXralakTUKH, U3 KOTOPOro, COOCTBEH-
HO, M TIPOM3OIILIH Bee ['aakThKy, a TaKkKe OCTaIbHbIe HeOeCHbIE
TeJIa MEHBIIIUX PA3MEPOB.

Cpenu yactui] ®Pusnyeckoro, ACTpajbHOro U MeHTaJIbHOrO
[TnanoB npeodnagaot yactuilpl ¢ [onsmu [putsokenus (¢ mac-
coil) — T. e. moryomaoiye 3gup. B To BpeMs Kak cpeiy 4acTuil
Bynxuueckoro, Atmudeckoro 1 Monaguyeckoro [lmaHoB mpe-
ob6nagaoT yactuipl ¢ [Toxsasvu OTrankuBaHus (C aHTUMACCOM) —
T. €. uciyckaroiue 3gup. Takum oOpazom, cpazy Mocjie BOZHUK-
HOBeHM I 111ecTH rpocTthix [1naHoB, nBuskeHue acpupa Bo Beenen-
HOW MMEJIO OYEHb MPOCTYI0 HAITPABJIIEHHOCTD — OT TPEX BBICIIIMX
[1naHoB — Kk Tpem Hu3MM. Vnu, nHaye roBops, ot nepudepuun
BcenenHoit k ee LieHTpy.

Cpagzy ke nocie Hayasia OpMUPOBaHUs TTPOsiBJIEHHOU Bce-
JIHHOUW HavaJicsl mporiecc 00beAMHEHH I POCThIX [11aHOB B cO-



craBe Komnaekcnozo llaana — Jlozouueckozo. 13-3a 310ro
HEMHOIO M3MEHWJIACh NEPBOHAYAJIbHAS CXeMa JBHKEHUs d(u-
pa B MaciTabax BeenenHoil. Tenepp B 11€I0M MOXKHO TOBOPUTD
JIMIIIb O TOM, 4TO 3(pup Bcerna aBuxkeTcs oT vactull ¢ [lonsamu
OtrasnkuBanus B cropony vactull ¢ [Tossamu [pursxkenus. Tem
HE MEHee, HECMOTPsI Ha MPOLIECC B3aMMOIPOHUKHOBEHHMS TTPO-
cbix [11aHOB, oaBIIsAIOIIEE YUCIIO YacTUll TpeX BepxHux [lna-
HOB BCE TaK’e€ OCTAITCA OTIAJeHbl OT eHTpa BeeneHHou, Kak
u panbiiie. [ToaToMy B mpuHIIMIIE, MOKHO TOBOPUTD, UTO OOIIIee
HanpaBJIEHUE TeYeHUs1 (pupa OCTAIOCH MTPEKHUM — OT nepude-
puu BcesleHHOM K 1IEHTpY.

A Teriepb naBaiite OIPOOHEE PACCMOTPUM, KaK pacipe/ieu-
JIMCh YACTHUIIBI PA3HOTO KaueCTBa B MpeJIesiax KaxI0ro mpocToro
[Tnana. Jlio6o# poctoit [1nan — 3T0 B mepBylo ouepeb uarna-
30H 3HAUYEHUH /1J151 KOJIMUECTBA UCYE3AI0IIEro B yacTuax aupa.
Ecmu mb1, Hanpumep, paccmotpum Pusnueckuit [1naH kakum oH
ObLT B HaUaJsie, TO TO ObLT Iap, 0OPa30BAHHBINA TEMEHTAPHBI-
MU YacTuliaMu. M B 3TOM 11ape 1iaBHO, TOCTENEHHO, OT [IEHTpa
K nepudepuu B yacTuiax yMEHbIIAIOCh KOJTMUYECTBO MCUYE3al0-
niero B HUux 3¢upa. Onun [11aH naaBHO nepexoau B Ipyrou —
MEXIy HUMU He ObLI0 pe3koi rpanuiibl. Ot HmkHUX [11aHoB k
BBICIIIMM IJIABHO YMEHBIIAJIOCh B YACTUIIAX KOJIMYECTBO UCYE3a-
1o1ero aupa.

Kak e pacrnonaraimce B nipeenax Jiroooro [lnaHa gacTuiipt
TPEX OCHOBHBIX IIBETOB — KPACHOIO, JKEJITOTO U CHHEro — Xa-



PAKTEPUBYIOIIUXCS Pa3HbIM 3HAYEHUEM KOJTMYECTBA TBOPHUMOTO
B €IMHUIly BpeMeHH 3(pupa? OTBET — YACTUILIBI TPEX OCHOBHBIX
IIBETOB B cocTaBe Jodoro rpocroro [Tnana pacronaranuck pas-
HOMepHO 1o Bcemy o0bemy [1nana. 9to o3HavaeT, 4To B mpeje-
nax moooro npocroro [TnaHa nepBoHayaabHO He OBUIO 30H, 00-
JacTei, rie Obl mpeo01aaany YacTUIbl KAKOTO-TO OJJHOTO U3 TPEX
OCHOBHBIX 11BETOB. [TOBTOpIO — uacmuybt mpex ysemos nepeo-
HAYaAbHO pacnoaazaaucst 80 Bceaennoil pagnomepno — om
Ilaana k Iaany, max kak mexcoy [laranamu e 6v1.10 pe3Kux
2panuy,.



02. CnekTpbl HIKAJBI YACTOT
3JIEKTPOMArHUTHBIX BOJIH

Ha mkasie 4acToT 3J€KTPOMArHUTHBIX BOJH MBI MOXEM BH-
JeTh, 4T0 (POTOHBI BUJMMOIO IUara3oHa oOpa3yloT crekmp —
T. €. BBICTPaMBAaIOTCs B 1IeCTh 1IBETOB panyru. [lonpodHo mexa-
HU3M BO3HUKHOBEHHS CIIEKTPa MbI pazoepeM B riiaBe « ONTHKa».
31ech 5 3aTPOHY 3 MOMEHTA.

Bo-nepBbIX, Ha MIKajge 4acTOT Ha CaMOM JIeJIe PacloyaraeT-
cs HE OJMH CHEKTp — BuAUMbIA. Her, Bca mkana — 3To yepena
noBTopstouxcs cnekrpos. 1 UK, u pagno, u YO, u pentre-
HOBCKHE, U rTaMMa (pOTOHBI (POPMUPYIOT CLIEKTPBL. MBI MX HE BU-
JMM, TTIOCKOJIBKY HAIlli 3pUTENIbHbIE aHAIM3AaTOPbl HE CIIOCOOHBI
BUJIETh B 9TUX JAuanazoHax. Ho mosepbTe, eciii Obl Mbl MOIJIH, TO
OOHapy:KWJIM ObI B 3TUX JIMANA30HAX BCe Te ke 6 IBETOB palyTH,
YTO U B BUIMMOM JUAIIA30HE.

Bo-BTOpBIX, M3BECTHASA HaM IIKaJa 4YacTOT XapaKTepu3yeT
JIMILIb BepXHUe ypoBHU YacTul] Pusnueckoro [1nana. B To Bpems
KaK CYIIECTBYIOT €llle HWKHUE YPOBHU. MHOIMe U3 4YacTull HUK-
HUX YPOBHEU — HAIIPUMED, NIEKTPOHBI, IIPOTOHBI — YKE U3BECT-
HBI HayKe, TaKk Kak OOHApYKHUBAIOT ceOs B XOIe M3ITyYeHUI pa-
JUOAKTUBHBIX XMMUUECKUX 1€MEHTOB. Tak BOT, HUKHUE YPOB-
HU usndeckoro [Tnana Takke MOKXHO OBUTO ObI ITPEICTAaBUTh B
BUJIE CIIEKTPOB M PACIOJIOKUTh UX HA IIKaJIE YaCTOT.



W, nakoner, nocjaeqHuii MOMeHT. B Bujie criekTpa pacrona-
TraloTCs TOJNBKO JIBUKYIIHECs dacTuipl. CeKTpsl 00pa3yoT Ja-
CTHUIIBI, HAXOASIIMECS B COCTOSTHUM WHEPIMOHHOTO JBVIKEHUSI.
Yacmuybl 00°6€0UHIIOMCS 8 MOM UAU UHOU Yysem (M020 uiu
UH020 CNeKMpa) HA WKA.1e Yacmom moAbKo U3-3a mozo, wmo
8 x00e Odsudicenus oonadarom oounakxosoii Cunoit Hnepuuu
u oounakosvim Ilonrem Ommankueanusi. B HavanbHbIE 3Ta-
Bl CYITIIECTBOBAHUS TPOSIBJICHHOW BceneHHOM, Korja 4acTUIIbI
TOJIBKO-TOJIBKO TPHOOPEM KauyecTBO, He ObLI0O HUKAKUX CIIeK-
TPOB, He OBLJIO IIECTH IIBETOB PA/IyTH, TAK KaK YaCTHUIIBI HUKY/IA
He IBUrajIich. M gacTuiibl 3-X OCHOBHBIX I[BETOB PACIIONAraivch
B 00beme Jirodoro [11ana paBHOMEpHO.



03. IuBoJronusa 1 3BOJIIOIUSA

Hacrano BpeMsi HAOMHUTD O JIBYyX IJIOOQJIBHBIX MpoIeccax,
HAUaBIIMXCS BMECTE C HAYaJIOM CYIIIECTBOBAHUSI MPOSIBIEHHON
BcenenHoit 1 npotekamoimx ¢ Tex nop. Peds uaer o0 uHBOMIO-
10121287 8):10) 1011717 8

Hueonrouus — 310 «CBepThIBaHUE», OObEIMHEHUE dJIEMEH-
TapHbIX yactull. Ilpuuuna uneoaroyuu — wacmuywl ¢ loasmu
Ipumsicenus. Tlornomas okpyxaooumi 3pup, OHU, TEM ca-
MBIM, PUTATUBAIOT K ceOe OKPYKAIOIIMe YaCTULIBI.

Cpagzy xe BMecTe ¢ IpOoLIecCOM MHBOJIOLMY HAYMHAETCS JIpY-
TOI TPOLIECC — I80AOUUSL — «PA3BEPTHIBAHKE», BHICBOOOK IE-
HIe 0OBEAMHUBIINXCS 10 TOTO YACTHII, X OTHAJICHHAE OT KOH-
moMmepara vactuil. Ilpuuuna 36oarouuu — mpancghopmavus
0076 €0UHUBUIUXCS HACMUY, NPUBOOSAUASL K U3MEHEHUIO 8Hell-
Hez20 nposieaenus ux kauwecmea. Tpancghopmayusa — 3mo no-
evluienue memnepamypsl wacmuysbl. Bo Bpemsa tpancdopma-
uy [ons [puTsikeHrs: yMEHbIIAIOTCS ¥ MOTYT MPEBPATUTHCS B
[lonsa OtrankuBanus, a [lonsg OTTaJIKMBaHKUS YBEIMUMBAIOTCSI.
B manHom ciyvae umeer Mecto TpaHcdopMalusl rpaBUTAIUEH.
W Bo3HMKaomui 3(ppeKT HOCUT B (PU3MKE Ha3BaHUE «dedheKm
macce.

OueHb BaXkHYIO pojib ISl IPOTEKAHUS MPOLIECCa SBOIOLIUA
UTpaeT HaJIu4due CpeAd UHBOMIOLMOHUPYIOIIMX YACTUIL TEX, YTO
dopmupytor IMonsa OrrankuBanus. U yem Gosbinie Oyaer mpo-



LIEHT TUX YaCTHII, X YyeM OoJblie BesnunHa [oeit OtraakuBa-
HUS, TeM OoJiee BhIpakeHa, Oojiee MHTEHCHBHA Oy/IeT SBOJTIOIHS
— T. €. TeM OBbICTpee YaCTUIIBl OYAyT HarpeBaThCs U OTAATATHCS
OT IIEHTpa KOHIJIOMepaTa 4acTull, KOTOPBIF 0Opa3oBajcs B Xoje
VX VHBOJTIOLIVH.

[Iporiecc yyacTvisi B MHBOTIOLMY YacTHIl ¢ NOAsAMHA OTTalKu-
BaHMs1 HOCUT Ha3zBaHUe «Iloepyocenue /Jyxa ¢ Mamepuro», unn
ette no-apyromy — «Iladenue Jlrouudgpepa» .

[louemy Tak Ba)XxHO MPUCYTCTBUE B YUCIIE UHBOIIOLIMOHUPYIO-
X yactul Tex, uro umetoT ITomsg OrrankuBanusa? /la BOT mo-
yemy.

Bosnukawoiue B pesysibrare 0ObeJUHEHHsI KOHIJTIOMEpaThI
YacTHIl Bceraa uMetot popmy mapa. Yem Onvke K LIEHTPY 11apa,
TEM BBIIIIE OKA3bIBAETCS CTENEHb TpaHC(OopMalMK YacTull. Yem
oosnbite [Tone OTTanKkuBaHUs YaCTHUIIBI, TEM BHIIIIE €€ TeMIlepa-
typa. Yactuipl ¢ [Monssmu [putsikeHust B cOCTaBe KOHIJIOMepa-
Ta CKPETUISIOT BEIECTBO (HeCTAOMIbHBIE YaCTHIIBI MJTH XUMUYe-
CKHeE IeEMEHTHI), a yacTuipl ¢ [Tonavmu OTTaakuBaHuAs CIIOCOO-
CTBYIOT BBICOKOU CTETIEHU €ro HarpeBa, Be/lb OHU ykKe UMEIH U
BHe TpaHcopmanuu [lone OtrasikuBanus. Tak BOT, TpaHcgop-
Mars (HarpeB) yactuilsl ¢ [Tonem OTTankuBaHus ere OoJIbIie
yBenmmuuBaet ee [lone OTrankvBaHus — T. €. y YaCTHILIBI BO3pac-
TaeT CKOpPOCThb Uciyckanus 3upa. Takas yactuia OymeT crpe-
MUTBCS OTAAISTDH OT ceOs1 Pyrue YacTUIIbl ¥ OTIATATHCS OT HUX
cama. T. e. vactuupl ¢ [Tonavmu OTrankvBaHus NEPBBIMU CTpE-
MSTCSl BBIUTUA U3 COCTaBa KOHITIOMEpara YacCTHI] U OTIAJIUThCS



ot Hero. Opgnako vactuipl ¢ [lonssmu Ilputskenus u ¢ [lons-
My OTTAJIKMBaHUS B COCTaBE KOHITIOMepara nepemMeniansl. [1o-
sToMy yactuilbl ¢ [Toissmu OTrakuBaHus, odecreunBas coce/i-
cTBylomue ¢ HUMU vactuiipl ¢ [onsvu Tlputskenus acpupom,
BBITACKMBAIOT MX 3a COOOM.

B 330Tepuke 0ObUHO «/lyxom» HazbpiBaT YacTuiibl ¢ [Toms-
mu OtrankuBanus, a «Marepuenn» — yactuupl ¢ [lomsamu [pu-
TsokeHusA. Takum oOpas3oM, mpoiiecc Bbixona yactuil ¢ [omsavu
[Tputsizkenust BMecte ¢ yactuamu ¢ [onssmu OTrankuBaHus —
310 «Bo3necenue Mamepuu na Heoo», «Ilooeem Kynoaau-
Hu», Hcxoo, Ilacxa, Cnacenue, Hckyn.aenue.

Wrtak, MOXHO caesiaTh BeIBO, 4TO JacTuilbl ¢ Ilomsvu Ot-
TAJIKMBaHKS 00€CIIeYNBAIOT OBICTPYIO SBOJIIOIINIO, KaK CAMUX Ce-
0s1, Tak 1 cBsI3aHHBIX ¢ HUMU yacTtuil ¢ [Tonsvu [putsokenus. B
TO BpeMs Kak vactuilsl ¢ [onssmu [Iputsokenus: odecrneunBaioT
I'PYNIOBYIO LEJIOCTHOCTb SBOTIONMOHUPYIOIINX YACTHII.

Kak yxe roBopmiioch, B IIeHTpe 0OBEIUHEHHOTO KOHIJIOME-
para 4acTuil CTeneHb ux TpancdopmMaryiu Hanoosbinas. Takum
o0pa3oM, U3 IIeHTpa KOHIJIOMepaTa YacTHIl BCEryia CyIIeCTByeT
TOK 9BOJTIOIMOHUPYIOIIUX YaCTUIT HAPYKY, TAaK Kak OoJiee Harpe-
TOE BEIIeCTBO ycTpemisiercst Ha niepudepuio. OTHOBPEMEHHO C
3TUM MO HANPABJIEHUIO K LEHTPY KOHIJIOMEpaTa IBUKETCS WH-
BOJTIOIIMOHMpYIOITIee, OoJiee XOI0THOE BellecTBO. FIMeHHO Takou
MPOLIECC MOCTOSIHHOTO MepeMEeTMBaHu sl BEIIECTBA Mbl I MOKEM
HaOJTI0IaTh B COCTaBe JII0OOro HeOEeCHOro Tesa (3a UCKITIoYEHUEM
0c000 MEJIKUX — METEOPOB, aCTEPOUJIOB). TaKoM ke Mpoliece rmo-



CTOSTHHO TIPOTEKaeT B JIIOOOM XUMUYECKOM 3jieMeHTe. OHaKO B
JI0OOM XUMUIECKOM JIEMEHTE CJIMIITKOM MaJIO YaCTHII JIJIsI TOTO,
9TOOBI 00ECTIEUYNTh BHICOKYIO CTEIIEHb TPaHC(OPMAIK YaCTHUI] B
ero cocraBe. [103TOMy B XUMHYECKHUX JIeMEHTaX MPOLIECC repe-
MEIIMBAHMS YaCTHUI] 3aTParuBaeT TOJbKO CaMblid LICHTP JIEMEH-
Ta, B TO BpeMsI Kak OOJIbITIasi YaCTh BEIECTBA JIEMEHTA OCTACTCS
MOYTH HENOIABHIKHOM.

BuiBon: Huneoarouyust — s3mo 00‘6edunenue uacmuy, a 360-
AHOUUSL— MO 8bIX00 U3 KOH2A0MEPama 00°6e0UHUSUIUXCS Ya-
cmuy 8 pe3yavbmame ux Hazpesa (mpancgopmavuu) 3a cuem
epasumayuu (3a cuem 3¢pgpexma «dedhexma macc»).



04. ®opmupoBanme
XHMHYECKHX JI€eMEHTOB H
EHTPAJbHOTIO TeJia BCeJeHHON

A Ternepsb, oclie TOro, Kak Mbl HEMHOTO pa300pajIich C TEMOM
VHBOJIIOLIMY Y 3BOJIOLMHU, HETIOCPEICTBEHHO NEPENIEM K pac-
CMOTPEHHUIO TOTO, Kak U3 HeO(POPMIIEHHOM MAaCChl dJIEeMEHTap-
HBIX YaCTHUI] BOHUKJIM XUMUYECKHE JIEMEHTHI, a TAKKe KaK 3TU
3JIeMEHTapHbIE YaCTUIB 00pPa30BaIM INIaBHOE HEOECHOE TeJIO BO
Bceenenunoint — Equnaoe tenio BeereHHOR.

Crnenyer ckazarp cpa3y — B Teopuu «bossioro B3peisa» ectb
3HauUMTEsbHASA 107151 UCTUHBL. Kakasi, Mbl 3TO CKOPO y3HaeM.

3a nporiecc co31aHusi XMMUYECKUX 2JIEMEHTOB, a TaKXke IJ1aB-
HOro HeOECHOro Tesla OTBEYAIM M OTBeYaloT yacTulis! ¢ [lomsamu
[pursxenus. [ormomas okpy:xatoumii 3(pup, OHU, TEM CaMbIM,
NPUTATUBAIOT K ce0e OKPY:KaloIlMe YaCTHULIbI.

Cpasy ke nocJie Toro, Kak CHJIOBbIE IEHTPbI IPHOOPEITN Kaue-
CTBO M IIPEBPATHIIMChH B JIEMEHTAPHBIE YAaCTULBI, HAYAJICS MPO-
LIECC MHBOMIOLMU — YacTuups! ¢ [lonsamu nputskeHus, noriomas
OKPYKaIOIIMiA 3(pUp, CTAM MPUTATUBATH K ce0e OKpYKaloIue
YacTulibl, 00pa3ysl KOHIJIoMepaThl yactuil. EcrecTBeHHO mpea-
HOJIOXKUTD, YTO IJIABEHCTBYIOILYIO POJb B OOBEAMHEHUH YACTHII
¥ CO3[IaHMU KOHIJIOMEPATOB UI'PATM YACTHLIBI C HAUOOJBIINMHU
no BenmuuHe [omsimu [Mputskennst. Ha modom ypoBHE 06010



[Tnana Hanoombiue [Momns [TpuTsKeHUsI UMEIOT YacTUIBI CHHETO
usera. B cocraBe Pusnueckoro, AcrpaibHoro 1 MeHranbHOro
[11aHOB MOMHMO CUHUX YACTHII e1Ie JKeJIThie YaCTHIIbI 001a1ai0T
[onsmu Iputsxenus. Ho ux BennuuHa Beerjga MEHbIIE, YEM Y
cuMHUX. A BOT B coctaBe bynxuueckoro, Atmudeckoro u Mona-
ndeckoro [11aHoB skemThie YacTHIIbl M BOBce oOnaaaioT [omsivu
OtrasnikuBanus. I mnoMuMoO 3TOro, 4eM HUKE YPOBEHb B COCTaBE
[Tnana — 1. e. yem Onuke K 1IEHTPY BceeneHHO# pacnonaranach
TiepBOHAYAIbHO YacTuIla, TeM OoJibiiie BenmurHa ee [omns [pu-
TSKEHUS (IIPU YCJIOBUM, KOHEYHO, YTO Pedb UAET O YacTULIE C
[Tonem ITputsixkenus, a He OTTaJIKMBaHUS).



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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