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Ilpesuduyn Arademun nayr CCCP
NOCTAN0EU.L NPOEOTUTL HAYUNBIE UTEHUS, NOCEAUEHNBIE NAMATLL
gbidarcuyeeocs pyccrozo 6uoacea K. A. Tunupazesa,
excecodio 3 urons, & denb porxcdenusn ywewozo

K. A. Tumupsser cBoo 3aMEUATCIBNYI0 KPYHHANCKYIO JeKIIATO
massan « Hoemmueckas pons pactenmsy. Ou, necoMIenno, NMel B BALY
OCHOBIYIO (DYyHRUMIO PACTOHTA IPEBPAIICNIs CBETA B TeJIe», TOBOpS
€... O COJHEYIIOM JIyue, claralol[eMcsl B 3amac B seiernoM gmerey, Om
He IoA03peBal, CROJBKO elle APYTHX IIPeBPaICIIi B PACTCHITAX, XOTH
I RaGRYN{EXCA HAM HHYUTOMRIIO0 MAIBIMI, HPHBOJNT, L0 CYNICCTBY, K
rocMmueckny opperram. Iloaromy wmorga TummpsseBeckuii KoMmTer
OKa3ajy MHe 4ecTh W mpepunosma mpogecth X X1 Turupssescroe gre-
Hie, s BeiGpan ceoell Temoii «lIsoTomer RKueaopoma w (horocumTess.

Rucxopon atmocepsr ofpasyercs HemocpegeTBeEN0 mpu (HOTOCIII-
Tede LpH TMOTITOTMeHNN YIVeRNCIOTH, Tar 10 cuX LOp ONOIYT B KHOO-
rax. 11 xro we npuesk n sToit dpasze? Ecam Ber cyMeere mocmyurars
Mels 710 RoEna, BE pasovyapyerect B aToM.

I. U3B0TOIIHLIE PABHOBECHS

Crafnasnble n3oTomnt RIECIOPOAa 6o oTkpeTEl et 30 ToMmy ma-
3a.

Ornomernsa Mesmgy cTalUIBLHEIMII H30TONAMI KHCIOPOJA M H30-
TOHAMI BCEX NPYIOX XIMHYCCKNX DIEMEHTOB, He YYaCTBYIOINIX B Pa-
JIOARTHBHEIX NPeBPAleHIAX B DPasHOOOPABMEX 3C0MHLIX 00HEKTAX IT
[porieccax, BHAYANE CUNTAIICH IIOCTOAHHBIMMN II3-38 RajRyImeiics mx
xuMmyeckojp ognopoanoctn. Ho mo Mepe ycosepumencrsoBanns Tex-
HIOKH OIpefellenNd H30TOINOB BBIACHOIOCh, YT0 B LPHPOAHBEIX COeTI-
HOHHAX — MOHepalax, Iopogax, BoJax W T. [I.— M30TONHBIT COCTAB
MHOTHX JICTRUX XHMHITECKIX 2JIeMEHTOE HMEeT BIOIHE PealLuyl I
ONPEeTeNeNuy0 ANCIEPCHI0, MHOIZA AOCTATAIDIIYI HECKOTLRNX IIPo-
OEeHTOR.

Beaegersue knHeTmyecKOX pasinunii B momegeriin  To6oif mapsr
M30TONHEIX Moxery:, mampmiep, HoO® u Ho0'®, pearnii mpupomusii
npornecc — GyIeT I 9To NCHAPEHIe ¢ MOBEPXHOCTI OKCAIA, TN OKIC-
JICHTE OPTaHUMEeCROr0 BellecTBA KHUCIOPOZOM BO3OYXA, TLJIH UTO-TO
OPyToe, B KOTOPOM OTHAeILHEe H30TOIMHEIE MOJERYIHI I HOHBl RKOH-
KypOPYIOT APYT ¢ APYTOM, Kak OPABNI0, OYyIeT BBHISLIBATL HEKROTOPOE
H3MEHeHIEe H3OTOLHOIO COCTABA YUACTBYIONNIX B IIEM XHNMHIUeCRIX
DIIEMCHTOB.

Bosee jerxme M30TOMHBE MOXEKYNLI B CHAY AX GONBINeH MOXBIK-
HOCTH — MOCTYNATeNILHOM, KoIebaTelbHOH, BpaIATEILHON — Beerya
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AMEIOT RHHCTIIeCKIE IPemMymiecTsa Mepef AMaTOrHYHEIMi MOJERY-
qAMII © THAKEIBIM H30TONO0M. I10DTOMY HpH PABHBIX BO3MORIIOCTIX
ferEie [M30TONHEE COGUHEHNA YIACTBYIOT B PEARIUAX © BOMBIIN M
CROPOCTAMA 10 CPABHEHNIO C THAREION30TOTIIEIMIL COCMHE TILAMIL.
B OpMpONHHX YCIOBMAX HabIIoAaoTest pasmoofpasnkeie W3OTOIHBIE
pearinu, 0JHARO TEOXIMIITeCKNe (haKTOPHL, KOTOPHIE BRIZBIBAIOT dpax-
[IOHNPOBAHTE WB0TOIOB, AECTBYIOT HEAOCTATOLHO OJHOCTOPOHHE, T
Yamme MPomeccs OLIBAIOT HAPaBIeHbl B ofe croponsl. Tax, manpuMep,
rafoatoTes HpocTHe HeoOpATHMBle H30TOMHBE PeAKNHH, HAYAlR-
JEe MPOIYKTH KOTOPHLX CIeTKA 000TaIlaioresl JEeTRIMI F30TOIAMHA TI0
CPABHEHAIO ¢ HCXOAHBIMI COSIMHEHIAMI; 3aIac STIX IPOIYRTOB OTpa-
HIIeH II TOCTeTeHRO KCYEPIIEIBAETCS, HATIPIMEP, TP ORICIEHII Op-
FATTUECKOTO IeTPATA PACTBOPEHHBIM B MOPCKOH BOJC RUCIOPOJLOM.
VsBecTHEH 1 Takme HeoGpaTHMBle HAmPaBICHHBIC I30TOINELIE MPO-
I{ecCHl, B KOTOPHIX 3ariac PearmpyoIiux BemecTs TPaRTHYeCKI Hec-
gepmaeM, HANPUMe], IOrIONEHEe OPTaHN3MAMIL RICIOPOAa IPH Jbl-
xaumnn. B oTHX Ipomeccax, PACHPOCTPAHEHHEIX MIUPE, WeM IEPBHIE,
fyeT HOCTOANCTEO M3OTOTHOTO 0BOTAIIEHNA ITPOAYRTOB PEeaRIIH.
Ho nanGoabhiee 3HaueHue B DPHPOAe IMCCT I30TOMHALL dpanr-
(IOWIPOBRA B PABHOBECHBIX 0GPATHMBIX TPONECCax. Ilpi sT0M pasHo-
BECHIT YCTANABIHBACTCA e TOJBRO OMpejeTennoe paBioBeCHOE COOT-
HOTTOHIIE KOWIENTPATUIT BOTecTBa, Mo obecnedmBaeTcs I H30TOTHBL
OGMEH MEIRAY OTHMIT BCIECTBAMI. PaBmnoBecHOMY  pacupefelIeHuIo
H3OTONOB B OOINEM cirydae COOTBETCTBYeT Hepapioe paclpejlelcHie

MAOTOMOB MeHRY COEJUNTTCTTTSIMIT, llil]l[ﬂl,\!{‘pt
9H, 0" 4 COP — 2H,0' 4 COZ° (1)
B mponeccax ORHCICHIS RUCAOPO;LON  TIPONCXONT PasphiB  Mevk-
)16, Q10018 00 u gp. Irn

atoymbIx cpsizel B Momeryaax OF—(
ROTCTANTEL CROPOCTIL DHCPrisg  CRssm me-

pasphIBEL IMEIOT PABHBIC
M6 & pieprin ennsn 08— 018, rag

cxoapRo yBemmunsaeres or 0 —(
DTO MOFKHO PACCUNTATH N3 KONCOATENLHBIX CIIERTPOB.

Ecam ¢ROPOCTH DEARIJEH ORMCICHHS HEJIKOM ONpEAeIAI0Tes 9TOI
CTYIeHBI0 Dearimi, T. €. DaspHBOM CBiA3N moderyan O0—0, To u3
BO3AYXa OyeT IPemMyIIecTBeHA0 H3BICKATHCH serruii m3ororm O

Ho wacro MeXamm3M OOMEHHBIX HBOTONHBIX DEAKIIIl CIOFKHEe —
oH IOCJAeZOBATENLHO TPOXORUT Tepes HEeCROJLRO IPOMEsKYTOTHBIX
cTadmil ¢ PANOM HeYCTOMYHBRIX IEPexXO/HBIX coemennii, nampmMep:

COL" 4 3H,0% & CO; + 3H,0" (2)

B momeuHOM cdYeTe, H30TOUHEI ahdenT Aig BTOTO CIAydas MOMET
OIIpeJeNATLCa  CaMOol MeJIeHHOH CcTajwmeil pPearmui. Koadypmnmenr
PpaRIIOHEPOBAHAS H30TOMOB H3MEHAETCH C TeMIOeparypoit u YacTo
3aBUCHT OT PANA APYIUX YCIOBILL

Ilpn o4eHb BBICOROI TeMIeparype 06MenHO-I30TONHEe PABHOBEC-
CHfl YCTAHABIMBAIOTCA 09€HB GHICTPO M HPWBOAAT K MPARTHYCCKIT pas-
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gﬁifEHEoigaiiz;;eﬁmeﬂum 1‘1391:01[013 BO BCEX COeNUHEHWAX, y4acrBy-
el e .H an%% jHHBhOL{ TeMIeparype MPIENATNATLIO MOMKeT
e AR, Ham’io;lé,ﬂme tpr}HB;IIOHHpOBﬂe H30TOIIOB B PABHO-
o e e TE‘}I;I ee sdderTuBHOMY (PpaRIEOHEPOBAHNIO W30~
bt e clno}m . paTypax NpensTeIBYeT PesROe 3aMeLICHIC
e, RenneM TeMuepatypsl. Ho myerno B mpmpon-
(bpaR]IHOHHpo‘B,R HHHH{;I?}%)Ope, MEL u HabaogaeM mamboasmmit addert
e e i TONOB JEIRNX XHMITTECKHX DIeMEHTOB — Kic-
opram'z.:mos (,B . ’UL-O;IOI\)OH(? I AP, BHIBLIBACMOT0 IPAMBIM yIacTHeM
o CBOeIl Bml-:lmng C ?}3&)—(‘1}1{‘:‘(;::]I(Lf)lll)(ﬁ‘(:l:rfl:l[:H(JCTn) Poe sy
i . M (fpar OB&aHUIS 13 -
i’?[:fﬂf 1[:::(';[13;[-:'[[.?11‘ 1ln]l(l;],o-UL’h]]él.‘SYIOIH,I’].\' npm?occoa. Bo B%Z?(rlg};)o]szglex
MBI W ro obMena Koicranta pasmosecus (K
roopurmentom Gparnmonmposarnms (o) S

K — [Hmw] 1,018
Hao0 Loy, l:H-aU“’ ]Hﬂp. = (3)
IToii ii
TepnCI‘IfH ]}ie;xfll;guou O MBI JlaTpIle 1 OYeM HOJIb30BATHCS JJIA Xapak
pILC JYOHHEI TIpomece ' N
e poneccor QParMOHNPOBAITIA HIOTOLOB KICIO-
B Gomece {HETX
e :ngﬂmzx ‘C:IY‘IEIHX, ROTZa yYyacTBYWINe B Peakinm Mole-
i }ieerou}? HECROTBRY aTOMOB, OOMEHNBAIONNX H30TOMEH, pAac
ROJILRO OcJomHAeTes. H me , i
. OCTAHABIIABATOCE :
TANBHO I CKAMKY TOILRO, O ok gl
L ] , UTQ pacucr GParmIoETpoBa
) : HISI IIPeiR .
TpedyeT 3Hauus o Kasmaoil oT1eabH0il cTa nn [J]%J e

Haxo
KOHEI|, HAZ0 HATOMHNTE, WTO H3BECTHO TPH CTABHIBHEIX H30

TOIA KACIOPOJA, I B RuC
: JIOPOZe BOBIYXA OHI
e ny 1 COepHaTea B CIeAylo-

\ 0'6 — 99,7587 %:
07 — 0,0374%:
0!8 — (,20399%.

s 17 -
OTH(()J];)];;?I}M\MI%%SO]S— mapmensmee. ITosToMy tomesyoTes oferamo
nenr O'%/0'6, B pmambmeiimes s Taxme Gymy racatacs ommo-

r a1 OJBRO 3THX I[B y Ha H'GO-H e a H
eHn TO. Xy e

1. METOIBI OIIPEIEJIEHIS 0!8/Q15

Haxr B :

Ly ;Ie;;lg B Hayf\e, Pa3BOTHE NOBOI 0DTacTy 3HAHNS MM OTKPEH-
e cqu: Haﬁ,uefﬂﬁocrn U TOYHOCTH Haiigenmoro metoma. Tak u
M el e o0Hapy#eHme mmcmepein -

: 1 orromenmst 18/(Q18
OIHBIX , e
?)rﬁ;a MEI(‘:(())e;mHe(-;mﬁx CTAN0 BO3MOFKHBIM B De3ymbTaTe paspaﬁoplfn

ra
Hn; e Hgog. HO CTAaX0 BOBMOKHBIM B pe3yiIbTare TPemm3mpoBa
VIKE U3BECTHOIO pamee B HAYKE M ;
MeToaa (IroTammo
= | OHONHOTO PaBHORe-
o gi)enm[}m er0 3ARIIDYACTCA B TOM, YTO CCIN T!JIOTHOCIT)B 22312
IPAMEP, KBAPTEBOT0 MATEHBROr0 MOIJIABKA, PABHA TIIOTHOCTH K ;
] ﬂ_
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KOCTI, Ky/la OH TIOIPy#en (HAIpUMeD, H0), To mOmIaBox fyger Ha-
XOQATHEs B FKUIKOCTH BO B3BEHICHIOM COCTOSIENT GeapasamuHoro (ao-
TAMMOHHOT0 PABHOBECHA, Ho ec:m 6B MBI ¢TAlNT ATA N3Mepernsd naoT-
HoeTH BONEl KAaskABll pas J0BOFATE MOIIABOR 10 feapazmanoro
paBHOBECH, TO MOTEPAII 6m  ogenn Mmoro mpesenn. lloaromy

.o MOCTYTIAIOT WHAYE: W3MeH:d-

£ .pu o 10T TeMIepATyPy HecIenye-
o Moit BOEEL TARAM 00pasoM,
< + 010 qTOOB NOIIABOR B Hell ORa-
S +g08 | & abiBaICH B COCTOAHEE (PIIo-
S vgo5 | & § TAIIOHHOTO PaBHOBECHA.
i +£;£M ] &5} & Jlms aTOTO AOCTATOLHO HPH
E . S TTOMOIIIIL 1311{&311:1 ORYIAPa
= T4k T ; 3puTensHoit TPYOH W CeRyH-
S g b———f — ——t% {DMepa OIpeJeduTh CHO-
s —pgz L 376 gl 9% p 47 pocTh  TONpYMREmuS LN
g —t;mt ! BCIIIBIBANISE MOIIABRA TPII
a5 HECROJIBRIX OMIBRNX K TeM-
S -405 neparype uoranin TOURAX
A 1 ITATIECTH 0 yHelnBIe ToY-
g wi aa rpaduir, kAR 1okasa-

Z l' 2 o na pue. 1. Bee Towrm opn

Lmandapm J,735

} Npata=-607

sl oM JOZRATCS 1A OY TPA-
VY10, HepeceueHme ROTOPOoil

P, 4 ¢ oenio 7 gaer TeMuepaTypy

Ipavep vpafia wpi wavepenn (paorarg. Jlass aToro Heob-
cb.vaa].mnunoii TEMILE PATY [P XNOJLIAO GLII0  TIOCTPONTE
TePMOCTAT, NoRas3aHOBIl Ha

pme. 2, KOTOPBLl JErKO Peryipyercs ¢ TOUNOCTHIO +(),001° C. Tanm
IyTeM MOFKHO OBLIO OMPEACIUTL ILAOTHOCTE CHIITCTHICCKOIT BOJBL W3

cTAEIAPTHOrO BOZOPOMA 11 HCCACAYCMOTO oGpasna kuexaopopa. MoEHO
GLII0 OTPEeINTh MPHPATCHHE ILIOTHOCTIE J10 (0,2 y 10 oTHOIIENWO R
LIOTHOCTH CTAHAAPTHOIL Bogu, T. ¢. 10 T OTHOCTI CTANAAPTHOI BO-
nut ¢ Tounocrso £0,2 . MB0TOMIBHL COCTAB KICJIOPOjla PETHOIl BOTHL,
Kar YBHII,'H)I HuMe, H})BHT]I‘IEC]\'H BCIOJLY OJIHIIARODB, Yyt  II03BOJIAIC
CpPaBHUBATH PE3YILTATHL PASHBIX ABTOPOB. Crangaprioil Bofoil ABIsA-
jace peunas Bofa (y mac Bopa p. MockBE), HOABCPrABIIASCH CIeIn-
ANBHOIL TIPOIelype 0YeHL COBEPIIENIOf OUMCTIL. Taxyio me 0IOCTRY
IPOXOMUIIA I TCETeyeMas CHUTeTIIeckas BOJLa.

B macrosimee BpeMa XOPOIIO M3BECTHLL DTH PUanKo-XnMIaecRIe
MpPABIIA OUHCTRIL BOMBL. OHu XOpomIo IPOBEpPeHsl, MIIPORO HCIBITATLL
n ommeambl. VI mme Her 1eo0XOEMOCTH H3JaraTh IX BHOBD. Hag
IpaBmio, Habioannuecs qPesBEYAIIE0 Malible H3MCHCHIS B H30TOI-
HLIX OTHOLIEHNAX KUCIOPOJA W3 TNPHPORHEIX 00BERIOB MApaIedhbHo
¢ MeTojoM (DIOTALIONIOr0 PABHOBECH OMPeJedslicy I maTepdepo-
MOTPIUECKIL. Y Ka3aHHBIMI METOJ[AMI MBI, KaK I MIOITIE ApyTme meeie-

[OBATEI, [IOJIB30BANACE JI0 BOMHHL. SareM 5TH MeTOMBI, Tpedywmmne

6

B 00IIeM 3HAUNTEIHHOr0 BPeMeHH, OLIIN 3aMeHnensl oee IPOAYKTHB-
HEIMI METOZAMIT MAacC-CICRTPOMETPIHYCCROTO ONPCACICHEA H30TONOR
O3 B moxeryae Oz, CO wan CO, (ofmmii Br; Macc-cIeKTPOMETPa IPef-
craBlIeH Ha puc. 3). B macrosmgee pead Mbl 0GHYHO DPOBOIUM OLpe-
JeleHile H30TOIHOTO COCTaBa Ha JIBYNJIYICBOM MAacC-CHeKTPOMETpe

Pre., 2

lepMocrar 1A m3Meperns U3MeHCHITH TeMIePATy Pkl
¢ rounocTe0 -+ (,001° C

MC-2 roMODeHCAHOHABIM MeTOIOM. Namepsiorca maccst 34 w 32, coor
BETCTBYIOIIE M30TONMHBIM Modekyiam 00018 y Q0. Vzye ema~
gglgmomﬂc;l MEeTOOM CPABHEHUHA WM30TOIHBIX OTHOMIEHHI] ;IByI:v)c rae
. cragapra m obpasua. (llomyuaemyo cmewTporpammy cw. m:
puc. 4). Bce a10 mogpobmo mamm ommcamo pamee [2—4] Hslfm‘a. -
& ! 702
é?;ﬁ;o ObLI0 HemocpeAcTBeHHO ma3MepuTh mpmpoct AO® B ar, Y n‘(d)
‘ H 11 = i1 :
o cf) 10 I;I CTAHAAPTY — RUCIOPOLY PEUHOI BOJMBI MM KICIOPOJLY
2 epul. HoBerii Macc-cmerTpoMeTpmuecruii MeTOR MO3BOJIMI, Bo
IepBLIX, padoTaTbk ¢ OYEHL MAJBIMH ofbemavi Os mam ero coe}nne

7



Preg. 3.
Mace-CneRTpoMeTpIIecKas YCTAHOBRA U ONpEAeCHI NZOTONHEOrO cocrasa
razoB (KICI0pPOia T AD-)

gfbg a/ﬂloafa o8p

" W

i A

: Puc. 4
TTpumep 3anacH HIOTONAOTO COCTaBa KHCIOPOjia
Ha MACC-CHEKTpOMETpe

unii — CO, COs, nanpmvep, no 10-8 xz ¢ rounocrsio 0,02%; Bo-nTo-
DPHIX, OH 3aEmMal, B ofmen, merbme Bpemeny. Tarmy o0pasoM, cTaam
TIOTH30BATECS BEIpaRenmeM Aanmbx B suge Ay mm AO' ar.% mo or-
HOMEHNI0 K CTAHIAPTHOMY KHCIOPOLY BONsl mim atvocepst. Moxao
GHLIO JETKO mepeiiTy 0T OJHOTOo cnocoda BEIpazkeHns K pyromy. Haxo-
Hell, Tepejiko CTaml HOTb30BATLCH PACISTHEIME JAHIEMI a6COMOTIHEIX
spavennit O/0!8,

Ilocae KpaTkIX IpPeBAPUTEILHEIX CBeleHHmH 5 Tepeilmy R caMmM
DAHHEM T0 N30TOMHOMY COCTABY KHCIOPOAa BO3IYXa, BOJAR W T. A

111, 13OTOIIHBIIT COCTAR KHCIOPOLA ATMOCHEPBL
11 1IPHPOJTHOIT BOJLI

Mrax, upemsae seero o0Hapy:KOIoCh, 9To, JEICTBOTEILIO, OTHO-
mrerist O18/01° s pasmmauBIX TPIPOFILIX COLAIICHNIT HCOMIIHAROBL,
upirdeM, nadaogaachk CHCTEMATHUCCKAsS, OUpPE/CIentas JNCIepens.
Ocobemnmo cropo Gelza obmapyskena HCIePCIs H30TOIIOTO COCTABA
RHCIOPOJia BO3AYXa IO CPABHEHNIO ¢ HMB0TOMITHIM COCTABOM RHCADDOIAR
pedgHoil BOTEL

HecKoTBEO €08 00 HBOTOMHOM cocTane Kueiaopoza armochepst. Har
cxemyer ms Taba. 1, mpesmae Beerc ObLIO YETANOBIEHO, YIO RICIOPO;L
atMoc(epsl TAREIEe RUCAOPOIA Pevnoil BOALL B To sme BpeMsd, conep-
sarme O'® B IpUPOTEHX BoJaX GBUIO 0BOIBHO HOCTOSHEEM (Tadir, 2).

Tatmmma 1

Paszamunme B MIOTHOCTH MesRAY 0ObI4HOil Bojeii u Bojeil, nparoTosieHHoil uz
0, Bo3IYXa W CTAHAAPTHOIO BOJAOPORA

TlerogHTE OULIMHOIL BOIBI Ad, v ABTUD, POT

O3 Vorowral, - - o« % o »

e 6,0 Dole [5], 1936
Tir. Oraito (CIIA), Bog0UpO-

BOSHST BOTEA. . - « o+ + » » - 6,6 Hall, Johnston [6], 1935
RHemopumux (CIDA), Boponpo-

BOFEAA BONE s & & & s v s s 6,0 Creene, Voskuyl [7], 1936
Ocaxa (flmoEus). . . . . . . 7,0 Morita, Titani [8], 1936
Os. Memmora . . . i Alexander, Hall [9], 1940
Mockra 7,3 Bunuorpasion, Teiie [10], 1941

Vzorommmi cocTas kuciopofa armocdephl Kak m3 PASHEIX Mect
BEMHOTO Imapa, TAaK II B3STHLL 14 PasibIX BEICOTAX, He OCHADYHKMI
cROIBKO-HNOYAL 3aMerHoil pasmmmsl. OueBUAHO, AKTHBHOE IepeMe-
mmBanme B arMocdepe COBEPIIEHNO HHBEIHPOBAJIO BCe BO3MOREEIE
JOKANBLEEE OTKIOHEHNS B M30TOIHOM COCTABE KHCIOPOAA aTMOCQeps.

Han6onee yampETelnnbiM (AKTOM, KaR A ysKe CRasald, SABHIOCH
3HAYHTETLEOe OTIMYIe HBOTOMHOTO COCTaBa RHCJOPOAA aTtMocdeps or

9



Tabamma 2

Copepixamne 0% B mpupoamepIX Bogax

HPOTICXO?H;!EHEG BOJR R B(?I[_gﬂf]ofllﬁx- AETU]], rox
HOHI BOTIE

ToHKOHT, BOZONPOBOIHAA BOJA 0,0 Coto, Okabe [11], 1936
Cnaramyp » » 40,4 »
HomomGo » » 0,0 »
Mannmna » » 10,1 »
Bomara 0,0 Tefic [12], 1939
Huenp 0,0 »
0dn 0,0 »
Ronerrares, BoIollpoBOAHAS

BOIA —0,2 Dansgaard [13], 1954
Monrxen » » 0,0 »
Pnm » » 0,0 »
Ravi, Madhopur (I0. Adpnra) — »
Peita 0,1 Baertshi [14], 1953

REcIopofa peumoit Bomgsl: Ha Ay7,0 nam ma 0,0058 O'® ar.% (2,96%
OTHOCHTEILHEO KHCIOPOAA PeTHOI Bogsl). IIpm aToM, HyMIIO0 cpasy OT-
MOTIITE, 9TO PABHOBECHE

2H,Osntuse. + Ofras. == 2Hs O, + Oiraa, (4)

HMECT OYeHb Mausrii rRoad@uIHeHT (PaKMIOHAPOBAINI, (& KOTOPOrO
pasua 1,005. Ecrecrsemto, aTny paBHOBECHBIM HBOTONIILIM OOMEHOM
HeBO3MORIO OBLI0 00BACHITE HAGIOaBIIeecs YIAMKEIeIN¢ KHCIOPOoaa
armochepsr. Touno Tar ke IPHIEIOCH HCRIOMNTL KaK BO3MOKHYIO
HPUYUHY YTEARNCHI KICT0poga atyMocepsl N30TONNLI 00MeH:

CO* + O —COY* 4+ 08° (5)

[Ipm OOLITHEIX FCAOBMAX HTA PCAKIIA 1¢ HCT, XOTA, KAK YBHIIIM
mansme, COg u copgepsmut manGoanmeo xoanueerno 0% = 0,2083 ar.%.
Rucxopon pedsbIx Wan mpecusix Boj DOJBIINX PCK ORABAICH ONHHA-
RoBOTO cocraBa (ci. Taba. 2). B 1o e BpeMs  U30TONHEI  COCTAB
KHICIOPOa MOPCROII BORBI OKA3ANCH NMECKOJILKO Tsifkelee KUCIOPOAA
peuHoit somel: @ma Ay = 1,5, mrm comep:man OB = 0,1995 ar. %. Haxr
OpaBHIO, B PASHBIX 9acTAX OKeama HA0IIOANACh HE3HAUNTeILHAA
(hrIOKTyaIlss B MBOTOIHOM COCTABE KUCJIOPOJA BOJBI, IPAYIEM MaKCHMY-
My COJep:RAHUA cOleil B OReaHHYecKRoU Boje (CONeHOCTH) oTBedal -
MarcuMyM cofepmianng 08, Orarune B H3OTOIHOM COCTABE KACIOPONA
(7 BomopoOmAa) OREAHNIECKOH BOAEL OT KUCIOPOAA PEUHON BOJIBL BOGLEND
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oobAcHsercs  adderton parmEoOHmpOBAnNA  M30TONMOB RECIA0POIA
(1 BOZoOpoOAa) B mpoIecce NCHAPEeHIst 0KeaHH Y eCROiL BOJEL. JT0o pasiau-
“HE B I30TOIHOM COCTaBE OTBEYAET DIJIEEBCKOMY YPABHEHIIO 1CIIa-
peHDg

() (6)

rae o = 1,008 mpm 25°C, uto coorsercrEyer m RCHEPUMEHTAIBLHEIM
Aanupiv. Oppako B melicTBmTeabHoCTH mponece HCHAPEHNSA ¢ OREAHII-
HECKOL MORCPXHOCTH GoIee Cl0AeH, XOTH H He IPUBOALT K KAKIM-I160
OUICHL 3AMCTILIN IIONPABRAM 1A (PPARIIONITPOBAHEE TIPH HCIAPEHI.
Hexo B Tox, uro comepaane Q'8 g IAPAX BOABI, HAXOSIIIXCA B PaB-
HOBCCITH ¢ BOJOIL OReAHa, HeCKOJALKO WIKe, YeM costepsranne 8 p
TOARGIeRoi Boje, ofpasylonieiicss B pesyInTaTe KONICHCAIIN M3GLITHA
Iapa, I ROTOpast, TaRUM 0DOpasoM, PN DAJCHNE yHOCHT 06paTHo B
OReall Hechodbko Gonpme O, wen ror map, koropsii xaiee mpespa-
IAeTCH B CHeT 11 Jed B 00JacTAX, OAMAKNX R II0I0CAM [15, 16]. DTot
cner u e nanboace egust O'* uz Beex msseetnrix Ha Semile mpo-
ayrros Boxel. CaemopatedbHO, 10 Mepe KOHIEHCATINT BOJHOIO mapa
cogepsmanne O'® p nape ywemsmaercs. [osromy B momsmenoii Boge,
B 3aBUCHMOCTII OT TOTO, M3MEPAIHN T ME 3Ty ZORIEBYIO BOAY B Ha-
ajie B B KoHle o, cogepsranne O'® meckoasko Bapsmpyer,

Tabaouma 3
Cpennee comepsranne 018 p OPUPOJHBIX BOJAX, BO3NYXe H KICIOPOLES
torocnaTesa
L 4 A O® po cpas-
lecrouAnky  Kuoedopoza a.cr)_lé/u 01’?1:53:2}?&1301{ Eg‘f,’égmmf nﬂggi
IPECHOM BOJE | oy BonH,p-y*
IIpECHAE BOHA .. o o i v v 6w o 2 0,1981 0,0 0,0
Mopfxaﬂ BOja (COJEHOCTE ,
; Jo0) ) fet iy ) B e e 8 e 0,1995 0,67 1.5
Rucaopon Boznyxa. . . . . . . . . 0,2039 2,92 6,5
Yraerucauii ras . S T e T v 0,2083 5,15 11’5
Dorocnrres npecEoBogmE . . . . . 0,1991 0,54 1’2
QorocmATes Mopewoi . . . . . . . , 0,2005 1,21 2‘7

* ¥ =1.10~° 0T HIOTHOCTH BOJHI npu 3,05°C

B rafa. 3, meckonbko omepesas H3JI0:KeHNe, A IPUBOKRY GpegHne
PE3YIBTATE Tl ONPeJeNeHN0 M30TOMHOIO COCTAaBa, NPEKAEC BCero
PEUHKIX BOK, ORCAHUTECKO} BOABI, KHCIODOXA BOSNYXa ¥ gIp. Dt
AAHHbIe emle pas MOAYEPRUBAIOT PA3INYNe N30TOMHOTO COCTABA KIHCI0-
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pOfia PAasHOro MPONCXOMeHIL, IPIYeM, OHII IORA3HBAT, 970 HamOO-
Jee JerKnM KHCIOPOAOM ABIAETCA RECIOPOT PEYHoii BOABL; RUCI0POT
OREAHITeCKOH BOJBI Tamedee ma 1,50 y, a Kucropon artvocdepsr eme
rssmenee. Ho aTn Jappble, KAK MEL y#Aie MOIJH BIIETH, Ie Aal0T 00Bs-
CHONIA TPITHHE TPORCXOAICHIS YTAMREICHAs KICI0POaa aTMocpeps!.
I ocofeEHO BayRIo jyUld BCEro gaibpHeiimrery ofcymgenmsa KPyrosopora
I30TONMOB KOCIOPOJa To, uTo xoapPummeHT (QpPaKImOHHPOBABIA
a = 1,018 (Memay NB0TONHBIM cocTaBoM arMocdepHoro RECIOPOnA
rucaopona (orocuaTesa). f celigac npomy TOJABRO 3AMOMHHOTL 3TO
Ylreo, a MAJbIIe, HAJAECh, BCe 0OBACHNTCA CAMO CODOIl.

IV. II30TOIHEIN COCTAB KUCJIOPOJA TOPHBIX IIOPOT

Rasazocr Obl, 10g mammnx medeif MBI MOV OTPAHOTNTHCA 3 TIMII
JAHIBIMI A H30TONHOTO COCTaBa KICAGPOAA BOAEL 1 armoc(epsl I
He PACCMATPUBATL AAJBIIE I30TOIHOTO COCTABA RICIOPOJA HOPOT I
MIIHEPAJI0B, & 0OpPAaTHThCS, HAKOHEI], HEIOCPEeACTBeHHO K Omoxormde-
croyy apPerty PparmumonmpoBamma 130TonoB KucIopoga. Ho, Bo-
HEPBHIX, OBIJI0 TORAZAHO, UTO MEFLY TBEDJBIM BEIIECTBOM 3eMHOI KO-
pe 1 aTMocdepoil 11 BOJAMI IeT HeUPePEHBHBII KICIOPOXHBII T30-
rortastit obven [17]. IosToMy HeoSxoquMO RAR-TO OLNEHILTH MHTEHCIB-
HOCTH DTOLO OOMEHA I BRIAJ Cro B ylsfskelXenme aTMOCHepHOTO KICIO0-
pona. Bo-BTopHIX, Kak YBUANM Aaiblle, HAJ HAMI BCe Bpeda Oyjer
TAMOTEThH BONPOC 00 M30TOITHOM €OCTaBe MI3HAYILHOTD RHCIOPOTA
Seanm, llosToMy g HEeBOJNEHO FOTEEH CRA3aTh MO ITOMY MOBOJAY XOTH
65 HecKoIbKO ¢10B. Ilopomer Seaam, mMes B BEAY MAHTHIO 3eMII
(mam mpoMesKYTOUHEL ¢TI0 MEeRIY AAPOM II KOpOoil) I 3eMHYIO RODY,
cojepsraT KICJIOPOJA BO MHOTo Pa3 0oablne, uyeM BOJA OReaHa I aTMO-
chepri. Ho BepreMea R JaHHEBIM,

Cpepne maEHBe 1718 RPUCTALINYECKIN TOPHBIX IOPOJ, KOTOPLIE
mpiBeIensl B TablI. 4, B cBoe BpeMs OBLII MOTYYeHbl IyTeM CPaBHenisd
N30TOMHONO COCTABA MX KICJIOPOAA ¢ HB0TOIIHBIM COCTABOM CTAHIAPT-
noro keapua. Ceifigac yjaioch nX IepecumTaTh IO OTHOLICHOIO R OI-
HOMY OOIIeMY CTaHAApTy — RECIOPOAy peunoii Bojel. IlopasuTensusis
oBpasoy cpenmee comepsmanue O mam O/0' ramenmbix Mereopu-
TOB, YABTPAOCHOBHEIX TOPOJK MAHTIN 3eMJII 1 OReAHNIeCK0il BOLBI HPak-
TIYECKH ONMHAKOBHI WJH, BO BCAKOM cJydae, upespbruaiino Oamskm.

C Hammeii TOYRI 3PEHISI, 9TO 3HAYNT, YTO B NPOICCCE BHITLIABISHN
I JIeTA3ATINIl BeImecTBA 3eMHOH KOPHl 3 BemecTRA MalTHI —SeMum,
O:IMBKOTO IO COCTABY K RAMEHHBIM METEOPIITAM, )1 BLICORMIX TeMIepa-
Typax DPAKTHUCCKH He ITPOMCXOII0 3aMETHOTO (DparinoHHPOBAHILA
H30TOIOB Ruciaopona. V30TomHEIE ¢0CTaB IPOAYRTOB HTOTO IPOIMECcCH
U IYHITOB, GABATBTOR IT OReAHNYeCKoil Bojnl odens Onm3or. Heboan-
moe yTAmeJeHHe KOCI0poja 6a3albToB IO CPABIEHHIO ¢ KICIOPOOM
RaME@HHEIX MEeTEOPHTOB M JIYHHTOB, MOMKeT OLITL, YRA3HBAET HA HERO-
TOpoe HezHAYNTeIpHOe (DPAaRNUIOBNPOBAHIE N30TONHOT® COCTABA KO-
CI0pOa B HTOM TPAHJMO3HOM IpOIecce BHILIABIEHHS N Jerasannm
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TabGanmga 4
Coaepsranme 0 g mopozax anrocdepor, 9
4 0101 g of
o 110 OTHOLIEHNIO Q1. Q1s,
K 1;%‘;;&011 o o Jinreparypa
e N
Haxennrre MeTEeOpITH +0,77 0,19963 ]
okeanmuec-| [18—20]
- KOH BOILI
B:(]_I;;giggaonﬂmo HOP O ' 0,19950
I ) --0,84 0,19976 J [3,19]
Ocrosube mopopn (Oa-
3AIBTH) --0,99 0, 20006 — [3,21]
Hl;‘c:ﬁme HOPOILl (Tpamm-
Bl =
1,29 0, 20066 s 19,[:23615'3]
Me?;mpqmsoxaaﬂmre mo-
LL : P
p 12,97 0,20260 || xuexopoza [d,:)ig],zo,
- } armMocdeper) —
BeCTHARI 42,30 0,20266 || L [21—25]
Hpemresem R
) Jopoga
(ocamounnii) -£3,00 0,20404% 0 2{)8230
) [26]

;grsquTBa ManTmn. Herarr, rak yemamar mecno
TN . 18
€ B copepmanmn O'® g oreannueckoi BOJle B CTOPOHY IIOHM-
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COmep:RammeM KHCIONO :
Clipyerca Ipomeccom masicdenng 08 g \m'zepH n;l 6233.‘-151‘03 ]
Hezema Si0s. Ho o6 sroa TMO35Ke. e e

Cosepmre i I
HOqHHXe;;]];IeHBo WHOM N30TOIHEIL COCTAB RHCIOpOA IPAUATOR 1 oca
s E}{)O}I‘— USBECTHAROB 1 T. ;. OB, owesmano, 0Gm3an O307T01-
: : ¥ ROCI0poaa Memay moxexryramm SiOs, COs, H3O r
op%,r; I ORPYHaIeii cpemsr. ’ T s
CHO, 9T0 BBICOKOE COjep:: L&
paanme O B rpam

... paEnTax (mo cpa
pmgiirfi?g;:é}nm, AYHETAMI H T. Jl.) CBABAHO ]IOHBJIG-H.(HB\I BpaBTigﬂlf;O

Monxeryasr kBapua. Mzoronmsrit ofyen KHCIOPOLa mme
0y yramenenns somexryrr SiOz; i

JBRO IO3:#e, HeGoJNbIoe

Si0%neps, + 2H, 0, — SiOptseps, + 2H,0% (7)

RO,

Benwuun :
P=0°C Tuo ;3§éruro nponecca hpaknuornposanmsa pasaa 1,030 mpu
YJIL’_[‘gpa.O:GHOBHLI CTHO, KBapOa HeT B METEOPDUTHOM BeLIeCTBE U &

X ¥ OCHOBHEIX mopopgax. Morio mm ofpasosanme KBap-
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