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IIPENCIOBUE

3aconennsie MoYBH 3anumalor Ha Teppuropun Coserckoro (Coiosza smayu-
TeasHyIo nnomansk. Taw, opuentmpopounsie mojcyerst npod. B. 1. Bymun-
cxoro (1922 r.) mokasanm, 9TO IJIOIIALH 3ACOJIEHHHIX M COJOHII@BATHIX HOTB
pasamunoro Tuna gocruraer B GCCP 259, mopepxnoctn (uckamouas Kasras).
Bomee mosgume mogcuern awapa. JI. U. Ilpacomosa (1931, 1932 rr.), mpose-
HeHHHIE HA HOBOM KapTorpagmiecKoM Marepnaje, IHO3BOIMIM YTOUHUTH DTY
peamauny. Ho u 2Tm faHHEIe IOKABEIBAIOT, 9TO pasiuiHble 3aCOJNEHHBIE MOYBLI
B CCCP cocrapaator 1o 109, oT Bceil MOBEPXHOCTH CYIIM.

Teorpadguueckoe pacmpeneneHue 3acONEHHKNX HOYB cOBHmAajgaerT ¢ mamboiee
remnbiMu u GorarbiMu coanmem obanacramu Cosercroro Cowsa, obiacramu
3€pHOBOr0, CBEKJIOBHYHOI'0 XO03siiCTBA U xJIOHKOBOjcTBA. Tak, B 30He YepHO-
3éMa U KAMITAHOBHIX I0YB— OCHOBHHX Dail0OHAX KYJABTYPH B3€PHOBEIX ILIO-
WIa7k 3ACOJEHHHIX U COJIOHIEeBaTHX mo4B gocruraer 10 900 000—1 000 000 us.
wM.B Goprbe 3a punosiHenme nosyura ToB. Cranuua 7—8 Mapx. WyxoB 3epHA
ypOosasi eerogHo NIAHOMEDPHAs MEeTUOpamus COJOHIOB HA MOJAX KOJIXO030B
M COBXO30B JOJAHA 33HATL CBOE MECTO HA PALY C APYIrAMHU IpHUeMaMU Io0j-
HATAST ypOKAs 3ePHOBHIX KYJIbTYD.

B ocuoBreix paitonax xaonkoBoxcrsa Cpepmeil Asum u 3aKaBKasba III0-
1AJb 33COJIEHHHX II0YB BMECTe ¢ KAMEHHCTHIMHU IYCTHHAMH JIOCTUIaeT TAKIKe
penmaud mopaaka 900 000 ke. kM — 1000 000 kB. kM. Kpome TOro, uacro me-
NpPaBUNBHASL TEXHWKA MCKYCCTBEHHOI'O OPOMIEHMs M HEe3HAHUE I0YBEHHOIO
I(CKpOBa IpU MPOCKTUPOBKE M ITOCTPORKE MPPUrANUOHHLIX COODY/MEHU npu-
BOJAT K 33COJIEHUIO ITOYB paHee He3aCOJEHHEIX. B HeKOTOPHX paifomax ope-
maemoro semaenenus Cp. Asnu u 3axaBkasbs MIOMALD 32COJIEHHBIX IIPU OpO-
menyu mouB pocruraer A0 30—409, ocBoeHHOW TeppUTOPUH.

Bee sTo rosopur za TO, 9TO 33139Aa H3yUeHHUA 3aCOJMEHHEIX HOUB, paspa-
forrka cmoco6oB Mx mejamopanuu, BelpaboTKa HNpHUEeMOB INPOPUIAKTMKH 33CO0-
JIEHUA IIPU OPOIUEHHNHN ABAAIOTCA BAKHENIIMMU BOIPOCAMHU COBETCKO# arpoHo-
MUYECKOl HAYKN M B 0CO0EHHOCTH IMOYBOBEICHNA.

Topur 1-oift m 2-0it maTUIETOK, NpUBEIINEe HAIIY POIMHY K OKOHYATEIbHOI
nobene comquanMaMa M CO3JABIINE MCKANIUTEIBHEIC YCIOBHA JIA pa3BUTHUA
COBETCKO} HAayKMU, BEI3BAJIN OOIINPHLIE MCCIEJOBAHNA 3aCONEHHHX 0B B pas-
amanex "acrax Cosercroro (owosa.

Asrop, mo mopyuenmo Wucruryra nousosenenus Axagemun Hayx CCCP,
B TedeHME IETHIpeX JeT paboran HAX M3yYeHHEM 3aCOJeHHEIX IM0UB 3aBOKBA
B ¢Bf3W ¢ Hpo0ueMoil ero MeJIHOPATHBHOrO pailOHMPOBAHMA U OpOUIeHMH. 3a-
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nauy, HOCTaBICHHLIE MPABUTENbCTBOM II TAPTHUEil, YABOUTH, YTPOUTHL YpOmaii-
HOCTh B COIMAJIMCTHYECKOM 3€MJIEJeSIIII, 0-HOBOMY ITOCTABILIN METOJH U3V-
4eHUA HOYUB.

Yro6s MOTHATH HIOXOPOSUE IOYBE, HEOOXOJUMO 3HATH, KAK U B KAaKOM
HANpABJIeHUN HOYBA paspusaercsa. OTcioga HemsdesKeH eMHCTBEHHO HPABUIE-
HBLA METON M3VUYEHUA IOYB MCTOPUIECKME, KOTODPHIA aBTOp CTapaica CO3HA-
TEJIBHO IPUMEHUTEH B YJACTHOM BONPOCE II3yUeHMs 3aCOJEHHHIX HouB. B mrore
9eTBIPEXJIETHUX paGor, KOTOpHE HPOLOIIKAOTCH M NAJbIUe, Iepexojd Bce
fouplle B CTAI[IOHADHEE ($OpMEI, Y aBTOPA HA 3ACOJMEHHEIE MOUBH 3ABOJKbSA
CIORUINCh BO33peuns, chopmymaumpoeranusie M B 1933 r. na Hoabdpsewroii
ceccun Arxanemun Hayk, noceamerHOit mpobiemam Bonro-Kacnus.

Hacrosmas pabora saBaserca panbreWImnM pesynsraToM o06paboTkum co-
fpaHHBIX MATePHAJIOB I BMECTE C TeM IOHHTKOIl pa3BHTHA I PaCHpPOCTPAHEHIIA
M3IOREHHHX TOPAA B3[VIAXOB HA OCHOBHEIE IPYHIE M3BECTHHIX K HACTOSIIEMY
MOMEHTY 33COJEHHEIX TMOYB. 37ech HE CTABUTCA 3a71a4a IOJHOro o6obmewtis
BCero OMy6AMKOBAHHOTO M HEONYyOJIMKOBAHHOIO MAaTepHasad O 3aCOJEHHEIX
mouBax. Ho Bmecre ¢ Tem aBTOp crapamcs mogobparbh I OTMETHTH HOCIENOBA-
TEABHOCTH M COAEpAAHMe BCEX TeX paboT m GarTOB, KOTOPHE SIBIAINCH HOBBIM
MAaroM B M3YYeHHU IMPUPORH! 3aCOJEHHHIX MOYB M B 0CO6EHHOCTH cTaguii Mu-
rpanum coxeil m CoJIOHIaKOBO-COIOHIEBOT0 HOYBO0OOpAa3OBAHMA.

B ocHoBy paboTu jermm marepmanbl JIMYHBIX MCCIETOBAHMIT aBTOpa B 3a-
BO/GKBE, 4 TAK/KE BHIOJHEHHEIE MM CBOJKA, CONOCTaBienwe u o6paboTka omy-
OMIWHOBAHHHX MAaTepIajoB Apyrux uccaepopareneii. Kpome sroro, B pabore
WCIOJB30BAHK ¥ 0006meHsl HEOMyOJAIIKOBAHHEIE pE3YJIbTATH HITKHEBOIK-
ckmx sKcnepunuit JlokywaeBckoro mHcTATyTA.

Habamonenns 3a pemuMOM BIKHOCTH W coielr B comonuax Kacmmitckoii
PABHUHH npoBenerH B Jlmannferckom cramuonape 6aus 03. IBTOH.

[Io pasgeny IV «Comounsn paGora ¢unancuporamack B 1935 r. Hmmne-
BOJTONPOEKTOM, KoTopHiit B jiuue V1. @. CagoBHIKOBA ropA10 momes HaBecTpe-
9y HAIIEMY I PeLI0KeHUI0 yrayGmento mpopaloTaTh TAL COMOHIOB 3aBOIHIBA.
Boapmaa 9acTh XMMHUYECKMX MCCIEQOBAHMI M aHANU30B OHLIA BBIIOJHEHA
B PYKOBOIMMON aBropom JlaGoparopmm 3acomeHHux mouB xumukamu (Qeo-
gaposoit, 'eseascon, Kosanesoit, Koponesoii, Kanep, Mamaepoit u Makcn-
miok. [pyras wacrs ananmmsos pumonnena mop pyxosogcrsom G. G. Kopoas
B AHammurmdeckoit saGoparopum mmcruryra xumuxamu Homaposoit, Kamym-
cwoir, Gobomesoit, Tpeitmux, TlepuranncKoi.

Bcem pasBamHbIM TOBapUIaM AaBTOP BEHHOCHT CBOXO 0JarofapHOCTb. AB-
TOp CYMTAGT TAK:KE CBOUM IPHATHHM JOITOM HpHHECTH (6J3arogapHoCTh awra.

B. A. KReanepy u axan. JI. 1. TlpacoaoBy 3a neHssie ykasaHug IpA BHOOI-
HeHWH HacToAueir paborTsr.



IJTABA 1

KPATHUNI OB30P MCTOPUM U3VUEHUA 3ACOJEHHBIX IMTOYB

Hauwamo usyuenns saconeHsux 1moye B Poccun, epBue NONBITKA UX page-
NeHud U OHUcaHuss yxogsaT K cpepune 90-x ropos npournoro crojerus. Coor-
BETCTBEHHO pafoTaM pyCCKMX MOYBOBEROB, MIABHHIM 00pasoM, B UePHOSEMHHX
obsacrax, IepBHle ONUCAHNUS 3aCOTEHHBIX IIOYB OTHOCATCA K COMOHUAM, CBOii-
CTBEHHEIM 5THM OO0nacTsM.

B 18% r. II. A. 3emaryeHckuii gaeT BHepBHle MCYEPHEIBAIONIEE OHUCAHIIE
MOp$OTOrUM CONCHIOB 1 YCTAaHABIUBAET XaPAKTePHBIHN JiiA HUX cTOAOYaTHIL
WLTIOBNANBHEMT ropusour. B xumusme drux comonuor II. A, 3emaruencrkuit
HAXOMUAT B KadecTBe OcofeHHOCTeHl BHILEIOUCHHOCTh BEPXHHUX TOPHU30HTOB,
MpPUCYTCTBHE yriecouell u rumnca B 6ojee ray6oKUX rOPM3OHTAX, TOBUKHOCTD
OpPraHMYecKUX CcOegUHEeHMl, MepexOfAIIUX B BORHYIO BHTAKKY (67).

Ilo BmmenowemnocTn comeil, aupdepeHqUANNN HOTYTOPHHX OKHCJIOB -
1 KPEMHEKHNCIOTH, 00pasOBaHNI0 HIIIOBHAJIBHOrO rOpH30HTA B M cBermaoro
rOpuU30HTA A,, onmcannsie [I. A. 3eMATYCHCKEM CONOHIEI PACCMATPUBAIICE
Kar o0pasopamus, GiMaKme K MO30aM. AHAIOTMI0 MEKIY HPONECccamMu pas-
BUTHSI COJIOHIOB M IIO[3071006pasoBaHueM IPOBOHMI B CBOMX MCCJEOBAHMAX
roro Bpemenn u K. JI. Tannra (183). Opgrako B rpynme 3acoieHHBIX IIOYB
ansa Iloxrasckoit ryGepHuM UM ke pPasIMYAIOTCA (3IOCTHHE COTOHLEBD (HBIHE
COJIOHYAKH), XAPAKTePUIYIOUINeCs HPUCYTCTBUEM XJOPHCTHX U CePHOKUCIBIX
¢OJell HA IOBEPXHOCTH, M (COJOHIBI KOTIOBUHOK», AJNsi KOTODHIX XAapaKrep-
HHM OKAa3aJ0Ch IPUCYTCTBHE CEPHOKMCIBIX COJEif M COMEL.

K romy e Bpemenu OTHOCATCS IEpBhE HONMKTHM CBAJATH 00pasoBaHue
sacomenntix mous Ilfmmoea meca m CrapoGexbckoro yvacrka ¢ BHIXORAMM
TPETHIHHX COJEHOCHHX HOPOJ, PEUHEIMU TEppacamm ¥ ABIIKEHUEM COJeil
B PPYHTOBHIX, KII04EBEIX ¥ IoBepxHOCTHHX Boxax (Taudunbes).

Caegyer OTMETHTH, 9TO HTU LEPBbIE INATH B W3YYEHUU 33CONEHHLIX ITOUB
cBA33AHN ¢ umeHem B. B. /loxyuaesa, KOTOpEIf 6511 HEIOCPEICTBEHHHIM PYKO-
BoguTeNeM U PeJAKTOpPOM HA3BaHHEIX pabor.

Ormerum 3pech sKe, YTO B CBOEil Kiaaccupuramun nouB cime B pagane 30-x
rofo B. B. [loxygaer pasmvuasn Tak Has3bIBAeMEE (BTODWYHEIC COJOHIIHD
H «BenAcrey IMOYBH, CBOIICTBEHHHE YePHO3EMHBIM M KAIITAHOBEIM CTEILAM;
ronorpaduueckn OHE mpuypodensr, 10 B. B. JlokyuaeBy, K HuU3MHKaM Cpejd
APYTUX IOYB W BTOPHIM Teppacam. Kpome TOro, B rpynme «aHOMadbHEX, KOC-
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MOIOTUTHEIX)Y HOYB IIM PasaMYainch o6pasywomuecd B MPUPEYHEIX, HpPHO3Ep-
HHIX U OPUMOPCKUX BIAKHHX HU3MEHHOCTSIX COJIGHEIE TPA3M-XAKM, JIAMAH-
HEIe 00pa30BaHUA U MapUId.

Bee se K HAaZaly TeKYI(Er0 CTOJIETHA IOYBOBELEHNE €IE HE pAa3TUIanao
B 33COJIEHHHIX NMOYBAaX COJIOHYAKOB U COJOHWOB, ymorpebmas yacro pra Ha-
3BAHUA KAK CHHOHMMEI AL OXHOrO U TOTO K€ SIBJIGHUA.

OnHaKo HEKOTODBIE UePTH yUeHHUd O 3aCONCHHEIX IMOuBax (opMymaupoBa-
JIUCH COOTBETCTBEHHO O0LIEMY YPOBHIO HAYKHU HACTOIBKO rIy6ORO U MPaBUILHO,
YT0 BO MHOIMX COBPEMEHHHIX BO33DEHHAX MOKHO IPOCIEINTh UX IpAMOe
BJUAHNE M OTpaXeHue.

3nech meobxoiumo 0cobo ormeruts wnccaeposanus I'. H. Briconmoro.
onybiuropaunsie B 1899—1905 rr. (1). PaseuBas rumoresy 5010BOro mpo-
ucxoxgenusa comeit B crenax, I'. H. Bucouxuit ymxe Torna cdopmyauposai
IpuHMMAaeMble HAMU I IOHBIHE IOJOKeHHUs O TPYHTOBOI BOAE KK OCHOBHOM
darTope MUrpaguu coxeil 0T BOAOPA3NETOB K JOM{MHAM M peKaMm, 0 Kalui-
JIApHOM TMEePeJBIGKEHIN pPAacTBOPOB COJell K HOBEPXHOCTH IIOYB I WICIAPEHIIN
ux ¢ o6pa3oBaHUeM COJOHYAKOB, O JipeHUpYylomeil pomxu oBparos, 6amaoK, pex
U UX POJU B MHUTpAlMII COJEH, O PONIU CMEIBA BEIBETOB COJEIl B paccOjpeHuu
1noyB uT. x. VM ske BBEJEHO K TOMY BPEMEHM PasfielleHle COMOHYAKOB Ha COJTOH-
YaKM IIOBEPXHOCTHHE H COJIOHYAKII MOIOYBEHHEIE, KOrJa KANMJIIspHEIE pa-
CTBOPH MCIFAPSIOTCS B I'PYHTE, HE JOCTUTHYB IIOBEPXHOCTH, IEPEXBATHIBASCDH
gauie BCErd KOPHEBOH CHCTeMOil pacTHUTEIbHOCTH.

MMourn opnoepemenno (1900 r.) A. Topasarunem 6nnn onmyGauxoBansl pe-
syabrars ero skcueguuumit 1894—1898 rr. B 3anapnoit Cubupa (2). A. Top-
NATMH pasanIa]d CTPYKTYpDHEIE CONOHIH — CyX¥Me W COJMOHIBI OecCTPyKTyp-
HBIE — MOKpBIE.

W3 TuiaresnbHHIX ONHCAHMIT YCIOBUIL pacIpOCTpaHeHNA, MOP(OIOruM I aHa-
LAMTHYECKOIl XapaKTepICTHKM 34COJMEHHHIX IOYB MOKHO JErKo BHETH, YTV
(MOKpHIE COJIOHLBY — DTO COBPEMEHHBIE COJTOHYAKU, & («CTPYKTYPHEIE COJOH-
ub» — COJOHIBI.

A. Topaaruny NpUHATIERUT NPHOPUTET B YCTAHOBAEHUM CHHOHUMUKY
er0 U COBPEMEHHOII eMy aMEepHMKAHCKOI HOMEHKIATYPH 33COJIEHHHX IIOYB.

OOnapysKWB, YTO IJIA CTPYKTYPHHX COJOHI0OB XapaKTePHO IPUCYTCTBUE
B cT0I0YATHIX TOPM3OHTAX yraeKucamx mesoveil, Foprarme npnxopur x BH-
BOAyY, uro mmemounkie cononudl Hamudopumu, onucannwte Hilgard, m crpyk-
rTypusie conounsl Cubmpyu ABIAOTCH TOMOIOraMHu,

BecerpywrypabM CONOHNAM (COMOHYAKAM HHHE), KAK yCTAHOBJIEHO OBLIO
prepsre I'opisarunsiv, ienoTnas peaxknusa ue cBoiictBenna. Ilpm Bcem srom
Teoperudeckue Bosapenus [opasrmua 6BUIN KpaiiHe JaTeKM OT COBPEMEHHHIX.
Haiina B GeccTpyKTypHBEIX COJMOHUAX (COMOHYAKAx) HpuUsHaKM oboranienus
KpeMHEKUCHOTO, aBTOp CYMTajJ, YTO HpOmece X HBONIONUA B H3BECTHOM
cTemeny OJM30K K IMMONX30IICTOMY.

Hanex 6o A. T'opassrun ¥ 0T yCTAHOBAEHNUSA IeHEeTHYECKOW CBA3U MERY
GeccTpyRTYypPHEIMU M CTPYKTYypHEME comounamu. Bombme Toro, A. Topparun
ropsA40 nogemusuposaa ¢ BrigpuusiM 1 PocrosueBsM, KOTOpPEIE B UTOr¢ CBOUX
uccHenoBanuil B AnrafickOM OKpyre MpUIUIM K BHBOAY, 9T0 OeccTpyKTy pHbIE
COJIOHITHI IyTeM BHILIETAYMBAHNSA NEPEXOAAT uepes pAK CTAfuil B «3aTBEPAEB-
mue ¢ MOBepXHOCTH comoHmbn. OrasaB 60x1pmoe BIUARNE HA CBOUX COBPEMEH-
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nuuoB, I'Oparun HAZOATO 3a/1epKald B TO € BpeMs peIleHie OCHOBHOM Ipo-
fHIeME 0 PeHeTMYecKONW CBASH CONOHYAKOB M COJIOHI{OB.

OTYeTIMBO pa3MMYAIOTCA (MOKPHE COTOHUAKM»Y M «CTONOYATHIE COJIOHIIBD
B uccnenosanusax B. G. Bormana (1900 r.) na reppuropun Banyiickoit omnsir-
WOIl cTaHmuM| U Ipuieramomeit gacru Kacnuitickoit amsmenanocru (184). I'enesme
comonyaxoB B. C. Borjan ceaspBaer ¢ OnM3KUM ypOBHEM TPYHTOBBIX BOR,
B pempeccusax. (6pasoBaHMe COJOHIOB U VIJIOTHEHME WX TOPU3OHTA,
no B. C. Borpany, 06s3aH0 IPUCYTCTBUIO COABL, CIIOCOGHON pacTBOpATh mepe-
raoit. Torga sxe B. C. Borganom BBOJUTCA pAR NPELCTABIEHU 0 BOSHUKHOBE-
HUHI MUKpOpenbeda ¥ KOMIUIEKCHOCTH IOYB IMPH ONPECHEHNM 33COJIEHHHX paB-
HAH, 00 DBOJIONUU COJOHIIOB B CTOPOHY PACCOJEHHBIX KAIITAHOBHX IIOYB,

K 1902 r. B nonumanmne mponeccos 06pasoBanms COTOHIOB BBOJUTCA pAJ
HOBBIX npeacrasuenuii camapcxkumu nouposefamu G. C. Heycrpyesum n A. Bec-
conoBeM (185). ArTopH pasmuuanu B HoBOysenckom yespe: a) «CTPYKTYpHEHIE
TIOYBE, OIPECHEHHEE ¢ MOBEPXHOCTH, OTINYAIILMECH CHAONCTOCTHIO BEPXHErO
PHIXJIOTO0 IIOPHUCTOrG TOPU3OHTA MU CT0I0YATO-MPUSMATHYECKUM CTPOEHUEM
CIeIYIOmEero MI0THOTO, 6yporo ropusonTa; B) OecCTPYKTYPHHE (MOKpHE CO-
JIOHYAKM», [ KOTOPHX TUINYHO OOxbIIOE COJEp;RAHNE XJOPUIOB M CYIdb-
(aToB HA IOBEPXHOCTH.

T'enesuc mepBHIX aBTOPEL MOCTABWIAN, ITO/KANYil, BOEPBEE B CBABH C MUrpa-
el TOHKMX KOMMOUJANBHHIX TIMUHUCTHIX YAaCTUI[ B HUJKHUE TOPU3OHTHL
Ob6pazoBanne BTOPHX OTHECEHO HA CUET COJIEHHIX 03ep M rpyHToBhHix BoA. Co
BpPEMEHEM pasfesleHue caMapCKUMM IOYBOBEJaMH 3aCOMEHHHIX HOYB HA CTPYK-
TypHHE u 6eccTpyrTypHEe BOmIO B cBoaku K. JI. 'nunku u yepes nero B me-
SKIYHAPOMHYIO JMTEPaTypy MO IOYBOBEREHWID, B ocobeHHocTu B Benrpun
(Sigmond).

[Moame, 8 1903 r., 1I. C. Koccosuu (3), o6obmas coBpeMeHHEHII emy MaTe-
pIa M M3Iaras CBOM BO33peHUsT HA 33COJEHHBIE MOYBH, Pa3Jmnyal JBe I PYIIIE
COJIOHI{OB:

{.Kopenuse ¢c0xo0HIBH, T. 6. PASBUBIINECT HA CONEHOCHHIX TOp-
HBIX IIOPOfiax, cojgepsramue B 60apOM KOXMYECTBe HelTpaabHee comm (Heii-
TPaIbHEE CONOHI(H), KOTOPHE BHI[BETAIOT HA MmOBepxHOCTH HOouBH (Genwe
COIOHITH).

2.Con0oHMH BHBETPpUBAHUS (WENOIHHE COJOHIE, UYepHLIe
COJIOHI(BI), COJiePrKAINMEe IPEMMYLICCTBEHHO CONYy.

B »ToM pasuenenum M HOMEHKIAaType SIBHO 3aMETHO BIMAHNE AMEPUKaH-
CKHX TIOYBOBENIOB.

OueBupno, 4TO MO KOPEHHEIMU COTOHIAMU IOHUMANNUCH COBPEMEHHBIE CO-
JOHYAKH, @ IOJ COMOHUAMN BHIBETPUBAHUs, T. €. COJOHIAMU, W3MEHEHHEIMU
BHBETPUBAHUEM, — COBpPEMEHHHE COJIOHIIHL.

Ormerum 3gech me, aro Hoccoswu, B ornmyme OT mpeoGiajfasmero Torna
MHEHVA 00 aHaJOrMYHOCTH CONOHIOBOrO IpoIecca M I0A30m000pasopanus,
mocraBuy 06paszosanue oGoramenHoro Si0, BepxHEro ropusonTa U 0Goramen-
Horo R,0; wiaoBHaIbHOr0 rOpM3OHTA B 3aBUCUMOCTH OT BIMAHUA COXEHL,
KOTOpasg u 00ycaOBINBAET B CONOHIAX (I[ETOTHOE BHIBETPMBAHNIE) MUHEPATIOB
¢ BHIajieHneM aMOpPHOUE KpPeMHEKUCIOTH.

K Tomy sxe Bpemenu ornocsTes uccmenosamus JI. 1. I pacoxosa n C. C. He-
ycrpyesa B Huronaenckom yesge (186). ABTOpHl pasiaMyaior 37ech COMOHITE
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BJA/KHHIX KOTIOBUH — COJIOHYAKM, MPUYPOICHHLIE K 3alafiHAM ¢ OIU3KUMI
IPYHTOBEIMHE BOJaMu M K Geperam 0sep, ¥ COJOHIH CBeT:100yphIe, 3aJ1eraome
HA BHIYKIBIX 5JIEMEHTAX IOBEPXHOCTM TEPpPAacC PEYHBIX NOIUH B KOMILIEKce
¢ He3aCONeHHEIMY TT0YBAMH. 37ECh TAKE /1 00BsCHeHNA TeHe3uca COIOHNOB
NPUBJIEKAETCH TEOpHsA MUTPANMM DIIMHUCTHX YACTAIl W3 MOBEPXHOCTHOIO
TOpPU30HTA BHII3,

Kanuranbhniv $aKTHYECKIIM MATePHAIOM B yUEHHU O 33COJEHHBIX IOYBAX
apunuchb B 1907 r. uccaenosanma H. A, Jlumoun B. A. Kemnepa (4a). H. A. JTu-
MO BBEJ PAJL COBEPIIEHHO HOBHIX MOHATHIL M IPEICTABJICHUI B YUeHHE O 3aCOJICH-
HHX II0YBAX.

Comonupr momynycretanbix paitonoB Capenrs 6. Iapumuackoil ry6epuun
aBTOpaMm OBLIM PACYIEHEHH IO COOTHOIIEHUAM rOpu3oHTOB A m B 1 ux Mop-
domornm Ha COMOHIBI: KOPKOBEIE, KOPKOBO-cTOa69aTHe, cronbuaTee, ray6o-
Kocrojafuarse.

Nanee, B sonanbuoMm acuexre H. A, lumo pasmuuaer comoHnu vepuozem-
HBIG, CONOHIBI IIOJYIIyCTHHHEIE, OBOJIONUA COJOHIOB aBTOPY PUCYeTCs B HA-
HOPABIEHUM, AHAJOIMYHOM I0x301006pasosanmo. IIpu srom B oTpmmaTe:sh-
HBIX DIIEMEHTAX peabe)a HPH JIUTEIHLHOM BHIIENIAYNBAHUN (POpPMAPYyOTCH
(TUIIMIHEIE O30 HOJYIIy CTHHMY, B KOTOPHX COBPEMEHHEI YNTATEND y3HACT
CONONH.

B uucme comomwaxos H. A, Jlumo pasmmyaer «copbl» — BHICHIXAIOU{IE
03epa M JIYroBHE MOKpPHE cOnOHuaKu. I'eHesnc COJOHIAKOB 00:13aH BIMSTHMIO
rpynToBEX BOA. [Ipu 5TOM IT0 CKOPOCTH MUTPAIUK COIEH B COMOHYAKAX IEPBOE
MECTO 3aHuUMAIoT KapOoHaTHl, 3aTeM CyJAB(ATH U, HAKOHEI[, XJOPUALL. JTOT
PAX ABTOPOM, OUEBRIHO, YCTAHOBIEH AJA COIOHYAKOB, IEePUORIIYECKH IIPO-
MEIBaeMBEIX, W yme B paborax mo CpepnHeit Asuu pucoBajics emMy B 06paTHOM
MOPsATKe.

B ceoux gexmusix, surannux B 1911 r. npu I'eorpaduueckom Gropo u kpar-
KoM «BBegenun B usyueHue MOUBOBEeHUmY, cocraBaenHom B 1912 r. u uagan-
HoM B 1913 r. mon nassaunem «[louBooGpaszoBanme, xapaKkTePUCTUKA MOYBEH-
Heix Tunos u reorpaguu mousy (5), K. [[. Fmuaka pasamuaer B rpynme moun
BPEMEHHOM30OKITOYHOr0 YBJIAMKHEHUA CTPYKTYPHEIE COJIOHIBI U COMOHNE Gec-
CTpyHRTypHHE, unu coxonyaku. ORHAaKO, Hecmorpd mHa 10, aro K. [I. Dounka
K 9rOoMy Bpemenm o6iajgaeT OrpoMHEIM (AKTHYECKUM MATepUaIOM reorpadi-
yecknx uccaemosanuit [lepeceneHueckoro ympasmenusi, OH UPE3BHYAHO Ha-
JeK OT YCTAHOBJEHUS TIEHETWYECKOH CBA3M Mesxuy mousamMm obeumx rpynr.
K. J. T'nmuaxa gaer 06cTosiTeIbHYI0 IO TOMY BpeMEHHN XapAKTEPUCTUKY MOp-
$omormM u xuMHEMA 34COJIEHHHX IOYB DPABAMYHEIX TpyIHIN, pACCMATPUBAA
WX BCe jK€ KAK COBepIleHHO HeaaBucuMule o6pasosanus. [lpumbikas w mpen-
mecrBenaukaM, K. JI. I'imuka pasaugaer mo mopgomorun c¢ronbyaroro ro-
PU30HTA . COTOHIE: CTOAGUATHE, NPUSMATUIECKUE 1 KOMKOBATHIE HUIU TALIGH-
cTHIE, A HO3KE U OpexOBaTHe. JTH (OPMBI COMOHIOB ABTOpP, ONHAKO, EIie He
UHTAJICH HOCTABUTH B Psif 00LIEro coaoHNoBoOXo mponecca. [1o Tonwy oxpacki
COJIOHIA ¥ TeorpaduiecKuM yCIOBUAM OH PABIMYAJl TAKKE COMOHIE YePHOREeM -
HBIe, KAUITAHOBEIE, Gy phie (TUIINYHbIE JJIA COOTBETCTBY IOINIX 30H), HE yCTAHABIIIL-
Basi U 37€Ch TEHETUYECKOHl CBs3M BO BPEMEHN ME/KIy HASBAHHHMHI (QopMaMmu.

K. . M'musxa omucrBaer raske ¥ OPMY KOPKOBOrO CONOHIA, paccMa-
TpUBaA MOCHETHUIl ®AK CONOHeL CTOXOYATHIA, NOABeprHyBUINiiCA BIMAHUIO
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IOAHABIINXCA K IIOBEPXHOCTH XJIOPUCTHX W CEPHOKNCIBIX COjIell, paspyIuus-
mux cronbuaruii ropusontr. Ha psany ¢ srum K. Jl. I'nurke mapecruw Tanme
Il IBIGHUSA JETPafaniy COJMONNOB M NpEeBpaleHiA NX B «H0YBY HOJ30IUCTOTO
THIIa», KAK OH NUIIeT, He PasJidas eie HO30/INCTHIC MOYBH U COMOAM.

Ocuosupmu Qgaxtopamu oGpazoBanua comonna K. Jl. 'muuxa cumraer
B TO BpeMs NBYYIVIEKMCIYIO COLY, SBISIOIYIOCA, IO €r0 MHEHUIO, TJIABHEM
o6pasom, pesyabTaTOM MUHEpAIII3aNUAU OPraHMYecKOro BEINECTBA MOYBHI,
1l IPOMEIBAHUE TIOYBEHHEIX TOPH30HTOB HMCXOJAIIMMU PAacTBOpaMHU.

Cononuarm, nasuBaempie K. JI. Mmunroit Benen sa NopasrunevM u camap-
CHAME II0YBOBENAMM eIle I (MOKPHIMI OeCCTPYKTYPHHIMHU, IMOBEPXHOCTHEIME
COTOHUAMMY. PABAEIAINCh uM HA (OPME 30HAIBHBIC — YEPHO3EMHBIH, Kalli-
TAHOBHIA COJIOHYAK M Ip., W HA (OPMH IO XapaKTepy cojeil — raJoupHuE,
raJIOHIHO-cYAE(paATHEIE, cyabdaTHLe, KapbonaTHue coxondaxn. Ilepsomcrou-
unkamu coneit K. /. Maupka cumraer, raapuemM 06paszoM, MPORYKTHI PA3IO-
JREHMsI OPraHWIECKNX BEINECTH U, BO-BTOPHIX, HpOueccs BoriBerpuBanus. Gomu
CHOCATCH B OTPUIIATEbHBIE SJEMEHTH peiibea ¢ BHICOKNX IYHKTOB, II09TOMY
COJIOHYAKH CBASAHH € OTpUUaTexbHBIMH ¢QopMamii mosBepxuocTu. Bupouem
ABTOpP YKA3HBAET H HA I'PYHTOBLIE BO/b KAaK (AKTOP TPAHCHOPTA M CKOMIEHHA
comeil Ha mMOBEPXHOCTU IIOYUB.

Hecmorpsa wa 1o, 9ro K, JI. M'mmaka paccMaTpriBaeT U COMOHIAKN M COMOHIEL
B O[HOM IpyNIie IOYB BpeMeuHOU3OHTOYHOrO yBIAMKHEHMs, OH TAK U HE II0-
;omen k mpofmeme remeTudeckoit cesasu obemx popm. Hymuo BEe-raxu oTme-
TaTh, 9YTO ¢oodmasn haKrTIiecKyo cTopony Bompoca, K. Jl. 'munka yrasusaer
Hd OTCYTCTBHE PE3KNX I'PAHMI[ MEKAY COMOHIAKAMM U CONOHUAMU U HA CYyIie-
¢TBOBaHUE Dsfia MePeXOffbx (OopM, MUY CMEAHHbI 00mumk.

Tloame, nocne ony6ankosanua pabor K. K. Pegpoina, K. JI. 'munka Bo
sropom (1915 r.) u Tperbem (1926 r.) mananusix cBoero kKypeca «(IlouBoBefenues
IIEIMKOM Y7Ke pasfeldeT MAel0 PeHeTHYECKOl CBA3M BO BPEMEHU COJOHYAKOB
M COIORIOB, CYNTAA, ONHAKO, BOBMOKHHIM CIydail 06pa3oBaHMA COIOHIOB
11 6e3 cTagMM KIACCHMYeCKUX COJOHYAKOB HPH IMEpPHOIUIEcKOd CMeHe BOC-
XOIgImMY COJEBEIX pPAcTBOPOB, HACHINAIOIMX HATpHuem HOYBEHHYIO Maccy,
HPECHHIMA HUCXORAN[UMEI PacTBOPAMM 33 c49eT ATMOCPEpPHHIX OCARKOB.

Warepecno, aro B Tom ke 1912 r. BHIXORUT 3HAMEHNTAsA IO CBOEMY 3HAUe-
Huio B noueoBefenuu cratba K. K. leppoiina «Koxmowpanpuas xuMust B Bo-
mpocax mouyBOBefeHusy (6). ITa CTAThs, ABUBIINCH KAK OB KOHCIIEKTOM BCeX
nocaexyfonmx pabor K. K. I'egpoitna, Ha rayboxoM 1 MHOTOUUCIEHHOM DKC-
MeprMEHTAIbHOM MaTepuase (IOCIEf0BATEIbHLE BONHHE BHITAKKH, HCKYC-
CTBEHHOE 3aCOJEHNEe M OTMEIBAHIE YepPHO3eMHBIX IOYB U 00pa3oBaHmue COJHI
TP HTOM) BIIEpBHE DKCIEPUMEHTANHLHO JOKA3ajla reHeTHIecKoe IPOUCXOMIe-
HHe COJOHIOB U3 HATPHEBHX COJOHYAKOB B IIPOLECCE PasBUTHUA IMOCICHUX
IpHu BHIEXaYUBAHHU. BriepBEie COTOHYAK M COJIOHEN PACCMATPMBANNCH AB-
TOPOM KAK CTARMsA ORHOro obuiero mpomecca CMEHBI 3aCOICHUA IOYB — pac-
COEHUEM.,

B 1914 r. mogsnaercs usBecrnas o6zopuas pabora H. A. Jlumo (7) o saco-
JIEHHEIX MOYBAX Ha reppuropuu Poccuu. H. A. Jlumo Brgensa B uncae conou-
YaKOB [0 XUMHU3My: COJIOHUAKHN KapOoHaTHe® (B ceBepHLx 00aacTax), GONO-
Boe (B CEBEpPHEIX pPAKOHAX YEPHOBEMHBIX CTeleii), XJI0PHAHO-CyIb(arHHe
u cyapdarHO-xmopunHbe (B paitoHax roro-socroka u Cpepnwmeir Aswnm).
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ABTOp, KaK 5TO HOHATHO I TOTO BpEeMEHHU, HE pasiauuaj IeHeTndecKoit
CBsI3M MEJKy COTOHUAKAMHA M cOIOHIamMu. OQHAKO COXOHNH, ux mopdomorms
¥ cocTap coueit ObwiM mM OOCTOATEIbLHO PaszofpaHBl M OXapPAKTEPU3OBAHEH.
H. A. Jlumo oGpatux BHIMaHMe HA TO, UTO COMOHIB! CEBEPHBIX PAiOHOB XapaK-
TepPUIYIOTCA IPUCYTCTBUEM JUMb CONBI I M[ET0UHBIX COJEeil OPraHMYecKNX Ku-
cn0T. B HIGKHMX rOpM30HTaX COJOHIOB IOMHEIX PAilOHOB NOABIMIOTCH I'HUIC,
cyiabarel 1 xaopunsl Harpusa. Goga nmpu oM mcuesaer, KaAK He MOTYMAdA €Y -
IEeCTBOBATh PANOM C TIIIIICOM.

[Mosromy, uem Game ypOBeHb IPYHTOBEIX BOJ|, TeM BHIIE K IIOBEPXHOCTI
COJOHIA COMHM M MepHee pas3pura ero crombuaras cTpykrypa. Kpaiinuma tn-
maMy IpHM DHTOM HABIAIOTCH KOPKOBHIE M KOPKOBO-IAHOMCTEHE COJXOHIIH.
H. A. Jlmmo pasnwuamn eme B cremsix Kacnmiickoil paBHUHB Tak HasbiBaeMble
KOKIIGKOBLEIE COJOHIH, OYeHbL GOraThie COIAMHU, HO IJIOXO MOpP(HOIOrHIecKH
BHIDQREHHEIE. JTO T€ COMOHI[H, KOTOPHIE MBI TeNIeph OTHOCUM K TpyIIe COJOH-
JaKoBarkx coonnoB. Hanbomnee conmupnas Amd TOro BpeMenn 0630 puasi CBOIKA
H. A. Jlumo 6maa cuabGmena, KpoMe TOrO, JAHHBIME O TOKCHUYHOCTU cOJeit
U 0 cmocofax Meamopariy COTOMYAKOB (peHask W HPOMBIBKA) U COJIOHI[OB
(rumcoBanme).

3neck e Hao oT™MeTuTh Ginecramyto paGory I1. G. Koccosnua o xpyroso-
POTe cepel U XJIOpa HA 3eMHOM mape. JTa pabora BHEpBHE BHeCIa B IIOYBOBE-
JeHNe reoXUMMYEeCKNe MPENCTABICHNs, RAB IMOAJUHHO HAYYHBIL 8HANU3 MUT-
paguu C1’u SO’’, B mpomeccax BEBETPUBAHUA U JIBIKEHUA TPYHTOBHX BOI,
OpuTOKa UX ¢ aTMOcepHBIMH OcCagKaMHM M BHHOCA KYIBTYpDHEIMM pacre-
gusmn (8).

II. C. Koccosnu, omupasics Ha masecruile ucciaenoBamua F. W. Clarke
u Th. Arld¢, BmepBrle yfenuTeIbHO IIOKA3aJ, 9TO BHIBETPUBAHNE MACCHBHEIX
MOpOJ], BYJIKAHMYECKNE BEIFIGNEHUA M COIM, aKKYMYJIMPOBAHHEIE IIPH (CTY-
IIeHNN COJHOW KMUCIOTH B IepPBO3NAHHOM OKEAHE», ABWINCH NCTOUHMKAMU
comeBHX Macc B semHONl kope. Ilyrem cpaBHPTETBHO mNPOCTHIX pacyeroB
M. C. Koccona morazan 3HAYMMOCThL B IIOYBOOGPAsOBaHMU aTMOC(epHOro
npuroka comeit. Pa6orsr Koccosnua oxasamm Go:pInOe BAUAHWE HA PYCCROE
nouBoBefenme Boobme. Il pocmesxuBaercs OHO Tamre I HA yICHUU O 3aCOJIEH-
HHIX IIOYBAX.

Tloannee MCTOPUKO-reHETNYECKUE BO33PEHUsA HA TEHE3MC COJIOHI(OB, IIOBU-
numomy, Hesaeucumo or I{. K. Tegpoitua, nposseunucs ogens apro y T. U. Ilo-
moBa B ero pabore «[lpolicxoseHNe ¥ pasBUriue OCHHOBEIX KYCTOB», HAaleda-
ranHOit B 1914 r. (9). Ognaxo T. W. Ilonoey, 0ueBUAHO, OCTANOCE HEM3BECT-
HOi omyGnukoBanuas mepex osrum B 1912 r. crarea K. K. I'eppoiima «Hon-
JOMAANbHAS XUMWA...», TAK KAK OH UEJIMKOM NpIHMMaeT o00bAcHenue reHe-
3uca comoHnos, passuroe K. JI. I'nunkoil, cuuras MCTOYHUKOM COJNEH U B TOM
qucae CONsl MUHEePAAMBANUIO OPraHMIecKX OCTATKOB, a OCHOBHOM I pMYMHOIL
UX aKKyMyJanuu B Jelpeccusx — moeepxHoctheii crok. Opmaxo T. . IMo-
TOB OTUETAUBO YKABEIBAET HA CONOHIAKOBATOCTH KAK HA HAYAJABHYIO CTAAWIO
06pasoBaHUA COMOHTA.

Basumo rarsxe ormerurs pasnenenune T. V. Ionoesmm conornos Boponess-
CKOit Ty6epHuu mpu UX DBOMIONUM HA COMOHIKL CTOIGIATHE, COTOHIH ¢ 06mHa-
FEHHEM ropusonTom B (06pasylomuecss B pesymbraTe OTMUDAHUA JiepHAHBL
W PasBeBAaHNA ropu3oHTa A y COJOHI(OB JENIpPECCHii), COMOHIEL 3a00M0ueHnbIe,
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COJIOHIbI  JIETPAJINPOBAHHLE (OIOA30JeHHEe» (comopn?), GONOTHEHE ONOA30-
JeHHEE IOYBH — OCOKOBHIX KOYKApHHX 0010T. Bee aTm opmu comonmos,
0 JAHHHIM AaBTOpPA, IIOCJAE[0BATENHHO CMEHAT BO BpeMeHH JpPyr Apyra.

O6croaTenprasie matepumansr 1. WM. TlomoBa, cuabsxenunie moppolHmME
re0f0TAHNYIECKVMN JAHHEIME, K COMKAIEHNIO, COBEDIIEHHO He IIOJKpelsieHsl
ARATNTIIECKH. ’

B cuegyromem 1913 r. mpen I'efpoifna DpOHNKAOT yie B cpejy NOYBO-
BefoB-reorpagon. B. I'. Kacatkun B cBOMX HCCIe[OBAHNAX OB BAONE TPACCH
6. Tpounxoit sxenesnoit noporu B GCudnpn e psre IpAMeHNI Teo puio Iepoitna
K IIOHMMAHWIO Teorpajuu ¥ reHe3WCA 3aCONEHHBIX IOYB Tpacch. VM ke 6wl
nepeb pomeH MOCTHK MEKAY X MMUYECKIMH BO3spenumamu [ejpoiima m reomop-
gosorneit 3acomennsix mous (187).

A. UI. XanHcKuit, nccaeiys M ONHUCHIBAA IHOYBH I0:KHOM wacTe Cemmmasa-
TrHCKOrO yeana (10) 81916 r., Buyenna ocolyio GOpMy COIOHIAKOB — «Iie pHO-
JUYECKUA COJOHYAKY.

JTOT COIOHYAK 3aHMMACT KAK OBl IPOMEKYTOUHOE IIOJIOFKEHNE MesRAy CO-
JIOHYaKAMH M COJIOHNMAMM I 00yCiIOBIeH Ce30HHHM KojeGanHneM IPyHTOBHX
BOJ, T CBA32HHOI ¢ 5THM IIepPeMes;kaeMOCThIO 3acoJeHnd I paccoiaenns. Ilepmo-
JmgecKUil COJNOHYAK MOET Jaske uMeTh YIJIOTHEeHHBIN, HECKOJBbKO TEeMHBI
KOMHKOBATHIl CTPYKTYPHEI MIJIOBHAJBLHEIL TOPHU30HT.

CnepyomynM 3Ha4NTeNBHHIM BRIAJOM B ydYeHHE O 3ACOJEHHBIX II0YBAX
i B pA3BHUTHE NCTOPMKO-TeHETHIeCKUX BOB3PEHM HA HMPOIECcCH N0IB006paso-
BaHUsA fABUJIACH O0mMpPHAs MoHorpagumieckas csopka [I. I'. Bmumencroro «3a-
COTCeHHEIE II0UBH, X COCTAB, IPOUCXOA/eHNe, cII0co0n yuywmennsay (1924 r.).

Ommpascs Ha Teopernmyeckme Bosspenma K. K. I'eppoitna, Ha c¢BOit ODHT
nayusennsa mouB [1oBOKBA M WCXORA M3 HMOCIeNOBATEIbHHX SBOJIONUOHHEIX
TefyKIWit, aBTOp IPUXOANT K PAAY HOBHX CyNIECTBEHHHIX BBIBOJOB.

I. Comonuaxi, AaBIIMe HAYAIO COJOHIAM, CHOPMIPOBAINCH B CYXyI:0 IIO-
CIIeJIeJHNKOBY 10 5II0XY, KOT[Ja CyXOif I TellJIHiT KINMAT, ¢ OJHOM CTOPOHHI, oou-
Jme 03ep, BEICOKMII ypOBeHDL BOAHL B PEKaX M BHCOKHNIT ypOBeHb I'DYHTOBEIX
BOJl, ¢ ApPyroit, — COOCOGCTBOBAAN 00pPas3OBAHMI0 MECTHHIX CHOIIEHWi BOJ-
HOPACTBOPHMMEIX MMHEPAJNbHHX COJIeHl B IIOBEPXHOCTHHEX I'OPH30HTAX IPYHTOB

I1. Pasnmansie opMbl COJOHIOB, W3BECTHEIE B DPABINYHEX (HU3NKO-reo-
TpamIecKUX yCIOBUAX, (IPEACTABIAIT c000i1 OTAeNbdEle CTA[UN IIOCIEO0-
BaTeJIbHOrO METaMOp(o3a COJOHIAKOBY.

ITI. BaaumooTnonrenne mesxny (M3BECTHEIMH K TOMy BpemeHn) (opmamm
COJIOHYAKOB I COJIOHTIOB OXBATHIBAeTcs cJejfylomieil cxemoii:

1. HesacomeHuHii rpyHT —2. MOHEPAIbHEE COJOHIAKMN —»3. CyXHe MHNeE-
paJIbHEE COJOHYAKH —>4, KOMKOBATHE U IPH3MATHYEeCKAE XJIOPNHO-CyabPaT-
HEIE COJOHIHI —D. CTONOYATHE XIOPUAHO-CYJIbHATHEE COIOHUH —s6. CTONO-
qaThie COAOBBIE COJOHIH —7., OpexoBaThie COJOHITH.

IV Jlna cyxnx mOnymycTHIHHHIX cTellell HepBO cTajHeir DPACCOIEHEA
ABJAETCA TARHD, — CTA;IMsA, HE YCTAHOBJIEHHAsA [ua 0O0Jee BIAKHHX M XO-
JIONWEIX 00JacTeil.

V. ®opmu comoHnOB 5, 6, 7 mON BIMAHHEM IIPOMEIBAHAA MOTYT IOABEp-
TATBHCA Jerpajianin, NaBasg COOTBETCTBEHHO TAK HARHBAaeMbie (BelARmy, (IMOi-
30JI0BUHEIE COJOHIIEY I JIPyTHe BYIBI, ABIAINIMECH AaJbHERMAMY CTAAAMMA
SBONIONMK 3ACOJEHHHX II0YB «erpajupoBAHHOrO pAXAN.
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VI. IlpumMpikag K IPWHATEHM paHee BO33PEHMAM, (AKTOPAMH DBOJIOIIMIL
comonuaros JI. I'. BuxencKuit cunTan akkyMyJamuio COMeil IIPH WCIIA PEHNAI
KAIWIAPHHIX PAacTBOPOB IPYHTOBEIX BOJ, HA IOBEPXHOCTH IIOYBH, a (PaKTO-
paM¥ DBOJIONNH COJOHIOB — PA3PHB CBA3N IOYBEHHEIX MOPH3OHTOB C IPYH-
TOBHIMI BOJAMP W NIPOMBIBAHHE IIOMBHI.

JlanpHeiimmmM HTAIlOM [I3yYeHUs VCTAHOBIEHHHIX DPAHEE CTafiWii COJIOHYA-
KOBO-COJIOHIIOBOTO IIpouecca ABmamch mapaunnie B 1925 r. (BmocaepgcrBmn
unepenspann) n 1928 r. paGorm K. IX. Teppoiima: «Iloupennnii morsaomalo-
it Kommnexey 1 «COXOHIH, WX IPONCXOJEHNEe, CBOWCTBA W METMOPAI I
(12,13).

B ofemx paboTax aBTOp passuBaer n ruay0xe O0OCHOBHIBAEeT cBOW HCIE,
BeIcKa3auuee B 1912 r. u mosyunBmme ysxe MHUPOKOe M Beeobmiee IpnsHaHME.

ABTOp yCTAHABINBACT YeTHIPEe CBASAHHLIX IeHETHIECKN (BO BpEMEHN) MEFR/Y
c00010 CTAJIUM COJIOHYAKOBO-COJOHIOBOTO IPOMECCA: COJOHYAR—>CONMOHYAK-
COJIOHeI—COJIOHEeI——>COJO0Mb, [OIyCKadA CYMECTBOBAHME pgAa MepexONHbIy
¢opm. HoBriM, OueHB CymieCTBEHHEIM, HO HENOCTATOYHO WCIIOJNDL30BAHHEBIAL
I 70 cHx mOp, aBugeTca monomenme K. K. I'epxpoiima o rocmopctse B mpu-
pofe MepuOAMIHOCTH, OIPEeJENeHHOr0 CE30HHOTO DPHUTMA, IIepPEMErKAeMOCTIl
B 32COJI€HAN ¥ PACCOJEHNH, IPUBOJAIIEM KaK K MOJTHOMY HACHIMIEHUIO HOIJI0-
MIAnero KoMiiexca Na, Jaske IpPH MAJIHX KOHIEHTpPAnMax coneii B T'PYHTO-
BHIX 1 IIOBePXHOCTHHIX BOAAX, TaK M K YAAJEHNIO N3 MOYBH IPOJYKTOB pPeak-
it o6mena. ConoHYIAK M COJTOHYAKOBATOCTh PABIHYHOrO THHA (MEPUOLHUTE-
CRag WM OJHOKpAaTHAA, CBA3AHHAA C IPYHTOBEIMUI W IOBEPXHOCTHEIMHI BO-
JaM¥ I, HAKOHEINl, CBABAHHAA ¢ MATeDMHCKOW IIOPOJ0ii) paccMaTPUBAOTCH
aBTOPOM KakK 00g3aTeNbHHI MPEAUIECTBEHHUK COJOHIA I COJOHIEBATOCTIL,
TouHO TaK 3e W COJOHEN M COJOHIEBITOCTh ABIAKTCH 00s3aTebHEIMU Ipe -
MeCTBEHHMKAMMI COJIOAN I OCOJOfeHNd.

K. K. T'egpoiin Boepsee aHATH3NPYET 0COOSHHOCTI W HBOJIIBIUIC COIMOHIA-
KOB RaJbIUEeBHX, HATPHEBHX, CMEIIAHHBIX, YCTAHABJINBAL, €CTECTBEHHO, CO-
BepIIEHHO OCOOBIt HEeCONMOHIOBHII MUKJ PA3BHTUA i KaJbI[UeBO-MarHe-
3MAJIBHEIX COJIOHYAKOB; PN BTOM yCTaHABIMBAETCS id KAapOORATOB KAJBIIHA
(MeHbIIe) M B OCOGEHHOCTH [JIsl IMIICA CIIOCOOHOCTh IIOHMKATH BHIPAMKEHHOCTH
NI JONHOCTHI0 MCKIYATH BOBMOMKHOCTh BOSHHKHOBEHMSA M PAsBUTMA CO-
JIOHIIOBO CTAfMM M CTAJMH COJOAMA B CIydYaaX OONBINOTO UX CONEPIRAHIA
B COJIOHYIAKAX.

Ocobenno riy6oro B pTHX paforax paccMaTpmBaeTcs IIpomecc 06pasosa-
HHS ¥ POIb COXH B 3aCOJMEHHHX 1109BaxX. CHOBHEIM NCTOYHIKOM 00pa30OBaHNA
coppl B IpHpone aBTOp, Bompexn Boaspenmam Hilgard, Treitz m Tamann,
cumTaer noraomenusit Na saconennsx mous, (0fja BOBHHKAET TONBKO HA CTa-
AMAX COJOHIOB M COJIOHMEBATHIX II0YB, KOTJA M3 COJOHTAKA yse BEIMEITHI XJT0-
pagel u cyandarn Na mactompko, uto Ga m Mg rapGonatoB mam H Bogmwix
PACTBOPOB YIMIEKMCIOTH IIOYBH MOTYT 3aMeHUTh Na B IOrIOMAIIMEM KO-
mieKee,

B cBasn ¢ oM nanbonee GoraTHIMM COAOM OyAYT CONOHIOH KapOOHATHELC,
a (parTOpaMM, yBeIMINBAIMIAMI COJAEP/RAHNE COABl B COJOHOE (BeJIHYMHA BO-
o0mie upe3BHYAHO M3MeHIHBAsA), GyeT BCe TO, YTO yBeJWIHBAET «PACTBOPII-
MOCTB YIJIEKHCJIOrO KAJBIUA M KOJIUYECTBO BOJOPORHOIO MOHA B MOYBEHHOM
pacTBOpe»y, T. €. yIrJIEKHCIOTA.
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BosHuUKIIAg B COMOHI[AX COXA CIIOCOOHA K MeJNEeHHOIl MArpanuu u ofpaso-
BAHMI0 OCOOHIX COHOBHX COJIOHYAKOB M COJIOHIOB, MNIyOMHHBIX OCOJOHIOBAH-
HHX TOPHB30HTOB.

B osror sre mepuog 1928 r. ropnenmmsa K. K. 'egpoiina 6su1a mogTeepssaeHa
eme pas G. V1. TOpeMHOBEIM B (IIPOW3BOLCTBEHHOM DKCIIEPUMEHTE» 3aCOJeHMs
TO0YB KPKHOrO yd4acTra [[sRajapaxaHCKOHl OHBITHON CTAHUUHE NPH OpPOIIEHHMH
B 1916—1917 rr. u nx paccomennmn B 1925 r. (Myrans, 3axaBxasse, 14).

Wccmegopanusa sTOro yuacrTea B Hagazme opomenns B 1916 r., satem B pas-
rap sacomenus npu opomennn B 1917 r. nm, naronen, cuycra 9 xer, B 1925 r.,
TOCIe MHOrOIETHe 3a0pOIMEeHHOCTH, ITOTHOCTHIO0 IOATBEPAMIN IIPABMILHOCTE
poszspennit K. K. 'egporinga xax HA reHeTHYECKYH0 CBA3h COJOHIA W CONOH-
4aKa, TAK M HA MCTOYHMK COjiBI B COJIOHILE.

IMoups mpuoOpenyu mocie 3acCONEHWH M PACCONEHHMS IPUSHAKHM COJOHIE-
BATOCTA, 9T0 B OCOOEHHOCTH IPOSBMIIOCH EQ PASBUTUR BHICOKON IIEIOYHOCTIL
BONOImIC U OT HOPMAJbHHIX KapOOHATOB HATPMA B YACTHOCTH,

B sawonomepnoctax murpannu coxeidt C. . Topemnos oTmewaer psp mo-
BEIX CYIUECTBEHHBIX OcoDeHHOCTeI].

1. Xuaopupu B rpynTax mepeaBmraioTca OmcTpee cynb(paToB, dem u obbsc-
Hsaercsa «peobaaganne cyapdaTHOro 3acomennsa Brime o p. Hype 1 xmopmp-
HOr0 B HR30BBAX», JTO MONOMEHNE IOATBEPANIO COOOPAeHNsI, BEICKA3AHHEE
pamee C. 1I. Kpasroem 1 H. A. Jlmmo.

2. nTeHCHBHOCTh KANMIIIAPHONO HAKROIJEHNA COjel B rpyHTax He 3a-
BUCHT OT METEOPOJIOTNICCKIX YCIOBMIL Ce30HA, 0CTaBAasACh OJIUBKOMA K CTAOMIE-
HOI BO BCce BpeMmMemna ropja.

3. Jlig roMAENCTHX TPYHTOB XApPaKTEpHO Gosee megieHHOEe MOJHATHE Ka-
OMIIAPHEX PACTBOPOB cOJeif, OMHAKO, HA B3HAYATENHHO OOIBIIYI0 BHICOTY,
YeM I PPYHTOB CYIHECYAHHX W II€CUAHBIX.

4. IloBepxHOCTh COIOHYAKOB XapaKTepHayeTcd AaOCONOTHHIM M OTHOCH-
reapHeM Ipeobiaananmem CaCl, (orwactm MgCly), o cpaBHeHMI0 ¢ FOPH3OH-
TaM¥ IIIyOMHUBIME, TAK KAK X.I0PHA KaIbiud, 00pasywnuicsa IPpH oOMEeHHBIX
peaxnuax NaCl # 10YBbl, MUTPHPYET K MOBEPXHOCTH HOYBHI.

W3 matepmanos C. V. TiopeMHOBA MOKHO yCTAHOBHTH, 9TO B COJOHYAKO-
BOM OpOmEecce OH PasIu9a:

a) CTAAMI0 HAYAIBHOrO 3aCOJICHHHA, HE HOCTHIILIErO IMOCTOSHHON, Ipejein-
HOlt TOYKM IONHATHSA COJeH. JTa CTagHsA OTANYAeTcs npeodIafaHIeM XJIOpH-
JOB M YMEHBIIEHHEM CYMMBI JIETKOPACTBOPHMHIX CONEH CHU3Yy — BBEpX;

0) crapM0 (IINTAIOMIEFOCH COJOHYAKAY, XAPAKTEPHIYIOMIEFOCH CMEIKAHUCA
TOPM30HTA BHIIAZIEHNsI COJI€il M3 PACcTBOPA C NOBEPXHOCTHI0 M 00pasoBaHUEM
MAKCHMYMA CONefl HA IOBEPXHOCTU M YMEHBIIEHMEM MX K HU3Y;

B) HAYAIBHYI0 CTAXHI0 pAaccONeHud, OOYCIOBIEHHYIS ITAJICHHEM YDPOBHA
FPYHTOBHIX BOX W IIPOMHBAHIIEM, XapPAKTEPHYH OTHOCWTEIbHBIM Ipeobiapga-
nuem cyiabp$aTOB B BepxHell WaCTH IpOQuia IO XIOPHAMIU.

ABTOpPOM yCTAHOBJIEHO WIICTO SMOINPHYECKY IATH FPajaruil CTEIEHH 3aC0-
JIeAMA II0YB IO CyMME COJeu B IIPONEHTAX:

< 0 3— He3aCOJIEHHHIE II0YBHI,
0.3 —1.0— HayaJbHEIE, CHAOBIE CTANUU 3ACOJICHUS,
1 — 2— nouBbl BacOJerHbIe,

2 —3— cunbHO 3acOJieHHBIE OYBHI,
> 3— CONOHYAKU.
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Haxonern, & 1930 r. nccnegosanusa K. K. Teapoitna moaTsepauaucs eme
B Gonbmmeit crenenn skcuepmmentamu J[. I'. Bmaenckoro, npomssepenHbimu
B XaphKOBE HA MOJEBHIX JEJSHKAX, HOBEPXHOCTH KOTOPHX OmIa obpabotTana
PA3IUYHEME COJAMA HATPHA.

ITocire aByxX JIeT €CT@CTBEHHOTO ONPECHEINNS HA AEJSAHKAX PAa3BWJINCH Kap-
JAMKOBHIE COJIOHIH C OCOJIO/CIHIM I'OPHMB0HTOM MOMIHOCTBI0O B 2 ¢CM H HILIIO-
BHAJILHEIM F'OPU30HTOM MOIHOCTRIO B 5 CM. 3aC0XEHHAA IOBEPXHOCTD 110 YPOBHIO
HECKOIBKO OIyCTMJIACh OTHOCHTENIBHO OCTAJbHOU TeppuTopum (189).

K tomy e Bpemenu (1927—1930 rr.) II. I'. Bunenckuit, ocuosmBasce
FIOBHBIM 00pasoM HA IpHMepe Y KPAWHE, BBOJAMT B y4eHHE O 33COJEHHHX
II0YBaxX HOBOE IOHATHE I 0COOYI0 CTAXWI0 B DBONIONNI 32COJEHHEIX HOYB —
X perpajamui. ¥sxe B cBoeil nepsoit coare 1924 r. J{. H. Banencrmit pasan-
93 B KIACCHPUKANNHN perpajupOoBAaHHHE COJOHYAKH, BOSHUKAKOMNE B IIPO-
mecce 3a00aYMBAHAA 0COJO/CBAIIAX COJOHIOB II CMEHH PAaCCONEHMUsT 3aC0-
JIeHNEeM.

Ilocne mccnefoBaHU MOYBEHHOrO IOKpPOoBa B IlpHcmBAaIIBE CO CTOPOHEL
Yrpamau (T. Tapauen, 70) u comonrnor teppac duempa, [I. T'. Bunencrmii
CBSIBEIBAET Perpajaniio COXOHYAKOB ¢ COBPEMEHHEIM IOJHATHEM ypPOBHA A30B-
ckoro m UYepuoro mopeil. VIsmenenns B rufipoIornIecikoM pesRuMe MOOepembs
H Teppac BE3BAJIO IOAHATHE FPYHTOBHX BOJ M 3aCOJIEHHE COJNOHIOB M CONOALH.
ABTOD pasimuaeT TP OCHOBHEIX ()aswl (CTemeHm) perpajayum: caadyio, cpen-
HI0I0, CHIBHYH0, KOTJA BTOPHYIHAA AKKYMYIAUUA COjell COOTBETCTBEHHO IIPO-
ABASIETCS B IOACTOIN0IATOM, cTonbuaTom 1 MOBEePXHOCTHOM ropuaodrax. B stux
(188) n mocaenywoumnx (190) padorax M. I'. Buuencknii ysxe CKIOHEH Bce coO-
noHuaroBaTee conoHIH HA TeppuTopmn CCCP paccmaTpmBaTh KAk pesysnsTaT
perpajammm, 4TO IPIH TAKOil BceoOmEeH 1IOCTAHOBKE yike TPYLHO PA3HeNATh,
MOCKOJNbKY KoueOanma 0asmca 5posmm Jaske HA UepHOMODCKOM I100epessbe
BechMa PABIMYIHBI B CEBEPO-3AIAMHON M I0r0-BOCTOYHOH uyacTsax. Tem Gomee
CIIODHO 5TO Jifid TAKIX 3aMKHYTHIX Oacceitnon, kax Kacmuiickoe I Apanbcroe
MOPH, KOTOPhi€ B YEeTBEPTUYHOE BpeMs B OOIIEM COKPAIAIOT CBOM TPAHMUIH.

Padora K. JI. I'anagn, a mossxe K. K. Iegpoifna m gpyrux cOBETCKHX IOY-
BoBej10B, paspeassmux Bosspenua K. K. Iegpoiima na sacodeHHEe IIOYBHI,
OKasanm riiy0OKOe BIMAHNE HA eBPOIEIiCKMX M AMEPMKAUCKMX HCCIexoBaTe-
neit, nmonnocteio mpuHasmux ydenme H. K. Iegpoiima, o gyem cempeTens-
CTBYIOT I onyOanKoBaHHbIe Pa0OTH HTOTO MEPNOMA U IIPSIMEE YKA3aHUA B MHO-
CTpPaHHO# JmTepaType (Arany).

B 3amaproit Espome ob6aacTaMm pacmpOCTPAHEHNA 3acCOJEHHHIX II0YB
apnawnTesa: Beurpusa, Bankans, ordaactn IOrocnaema, Yexocmopawmsa, Mra-
aasa, Uenanua. U mo pasmepy 3acOseHHOi#t TeppnTOpHM u mo umcay Gopm 3a-
COJIEHHEIX IIOYB HauOoxubmIee 3HAUeHMe nmeeT Bemrpus.

3aconennsie MOYBBI BECh NPHUYPOUYEHH K TaK HasmBaemoit Benrepckoii
HE3MEHHOCTH, SIBIAKNIEHCA AKKYMYJISITUBHEM O9aroM Hius cogeii. Ilpu oTOoM,
cynsa mo yrasanimam Treitz m 'Sigmond, paBeuHsl, OpUMEKaomue Kk p. Tmucee
¥ ee NMPUTOKAM, MMEIOT II0YBH THMIIA COJOHIOB, a HM3MEHHOe MeRAypedbe
Tucca — JlyHaii xapaKkTepuayeTcsi pasBHTHEM 0ECCTPYKTYDPHBIX COJOBHX CO-
JOHYAKOB, CONOBHX cOngHEX 03ep.CGoyoBHe comowgarm 0siu3 0sep Wik MOCHE
X BHICHIXQHHSI 9aCTO COXEpP:KAT B MPOMAJHOM KoamuecTse (25 %,) HOpMAIbHbIE
rap6onats meaoueit (15) m nx pH moxomur mo 9—10.
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‘Sigmond B auTepaTypHO#l CBOJKEe O 3aCONeHHHX HouBax «Salzbdoden»
B «Handbuch der Bodenlehre», mapaunoit 8 1930/31 r. (15), pasnuuaer B co-
JTOHIAKOBO-COJIOHIOBOM IIpOmecce dYeTHpe CTafmm:

1. Saline Béden — Haxonmenmne miesoOYHBIX KATHOHOB COMedl B Koamde-
ctBe >129%, M.-3KB. 1 oOpasoBamme cojoHYaKoB (Salinisation).

I1. Saline alkali Boden — mocTynuenue B OOTJIOIMANMAN KOMILIEKC He
menee 129, m.-suB. K m Na (Alkalinisalion).

IT1. Desalinisirte alkali Boden (cosmoHmE) — BHIIeJaYMBaHNEe coyeil 1O
komugectBa 0.1—0.29, (Desalinisation).

1V. Degradierte alkali Boden — comoam ¢ Dpn3HaKaM¥M HEHACHIIEHHOCTH
(Degradation). :

ComocTtapnenne stnx cTagmit co cragmamn K. K. egpoitma moxasmsaer
LOjXHOE coBmajenme WMx (McKiaiouas paspgenenua 'Sigmond I m 11 crapmit)
u nmpoxoe npnmenenne asropom Bosspenunit K. K. expoitna, ® comanenuio,
0e3 HOCTATOYHON CCBUIKM HA 3TO.

OtpaBas JOMKHOE 3aCioyraM BeHIepCROM IIKOJIE I0YBOBEIOB B cbope 60ib-
moro (aKTUIeCKOro reorpagMuecKoro M AHAINTMYECKOro MaTepmnasa o 3aco-
JIGHNIEIX II0YBAX I B 0COOEHHOCTN B €€ MEeJHOPANNN 3aCOINEHHBIX MOYB N Pas-
BATHH OIHTHHX II0YBEHHO-MEJIMOPATHBHEIX CTANMOHAPHHX paboT (mocaepHee
Ha BHICOKOM yPOBHE I ceifdac), OUeHb TPYAHO COFIACHTHCH ¢ TOW XPOHOJOIrH-
YECKOH CXeMOif IIOCHeJOBATEILHOCTH PASBUTHA TEOPETHIECHKOTO MOHWMAHIS
HpomeccoB o0paBOBAHMA BACOJEHHBIX II0YB, KOTOPYH HECKOJBKO paHee,
B 1929 r., Ha MemayHapogHoit KouepeHOUM COJOHOOBOH IIOJKOMNCCHN
pasBuUBaJ INIABA BEHrePCHON IKOJH mouBoBexoB 'Sigmond (16).

W3 npepmecTryiomero o630pa IUTepaTypH C 09€BUAHOCTHIO clejgyeT, 4TO
1 1920 r. yuenne 0 3acOeHHHIX I0OYBAX B TOM BHje, KAK OHO CyIecTByeT cei-
yac, yme caosmiock Omaromapsa paboram anmnem, Koccosmua, Ieitigpoiina,
[onosa, Buiencroro. Onraxo, nopuguMomy, He 3HasI 9Tux pabdor name B 1929 r.
m ocTapasch ewe Ha mouse Boaspenuit Imumkm 1914 r., 'Sigmond B 1929 r.
coofmaer, 4T0 OH (IpOBepUN um moxTBepamiI» (verified) B cBomx paGorax 1923,
1926, 1927 rr. ngeu I'muaK? 0 ponu W3OHTOYHOFO YBIAMKHEHHS B OJIMBKHX
FPYHTOBHIX BOJ| B 00pAa30BaHMM 3aCONEHHHX IO4B, 4TO mM, 'Sigmond, ycTa-
HOB1eHO, uTo sziksoil (comonner) m continental saline soil (KOHTMHEHTANBHEIE
CONIOHYAKM) MPEACTABIAIOT HOYBH DABIMYHOrO THIA, B 9HBOJNIOIMN KOTOPHIX
HPMBUMAIOT yaacTue TpH PaKTOpa: CyXOfl KianMMaT, HEIPOHNI[AeMas HOJIOYBA
H METEOPOJIOruIeCKHe yCIOBHA,IPWHOCAIME I0YBe IePHOFAICCKOe IIepeyBIIask-
wemme. Tarnm o6pasom, ecam B CCCP K sToMy BpeMeHH pas3BUBAKTCA NAEH
OBOJIOIMOHHOI CBASM COJOHYAKOB M COJIOBIOB, ECIM yCTAHOBIEH yiKe PAN
YaCTHEIX cTagmil HTOT0 IPOIEecca W FAHO TeOPeTHIecKOoe 0DOCHOBAHIE MeJmo-
pamuu 3acojeHHHX IMOYB, TO mMKOuaa 'Sigmond B Benrpum B aToT mepmop na-
JIEKO He mopomuia emie K ronueunmnn eppoitma mamse 1912 r. ;

HeobxonumocTs MOOOHOrO € PashACHCHNSA BH3HBAET W BOIOPOC O IPO-
ucxXomeHEnn conpl. B 9Tom cayuae wmanomennio yuyenus K. K. Iempoiina
06 obpasopannm cogHl 'Sigmond mpeamochmaeT 3amedaHms O cBomx paborax
1903 m 1906 rr., B KOTOPHX UM YKAZHBAJIOCh HA HAXOMmJEHHe COJH B Goxee
W mMeHee KapOOHATHHIX 33COIEHHBIX IIOYBAX.

Mossno mogymats, 970 K. K. I'egpoiin anmp npogomskna paboTw m yrasa-
HEAL CBOErO ImpejliecTBEHHNKA, He aB HUYEr0 HOBOFO B 9TOM Bompoce. Memny
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Tem m3 pabor ’Sigmond guraTento BmmHo, 9TO 00pPA3OBAHUME COMH B COJMOHIAX
HEe paccMaTpUBAeTCH BM KaK CyUECTBEHHAS 0CO0EHHOCTH COJOHIOBOM cTafum,
Cofa m cOJNOHIOBEIE CBOMCTBA ABTOPOM HE CBASAHH APyl C [PYIrOM.

B eme Gounpmeit crenenn BocnpmuaTs uper H. H. I'eapoiina B amepnran-
CKROIt amTepaType, IpuuaBIIell pycckyio Tepmuroxormioo — solopchak, so-
lonetz m yuenme 00 mx remeTmuecKoil ¢cBA3HW. 3TO BIUAHHUE COBETCKOIO IMOYBO-
BeleHNsA HaYajaoch ocobexHo cmiapHO ¢ MmMomenta | Mempgymapoguoro wori-
rpecca IOYBOBE[OB M COBMECTHOI SKCKYPCHII YYACTHHKOB KOHIPecca JIeToM
1927 r. B Amepnre. J[0oriIajisl COBETCKHX YUYEHBIX W HEIOCPEeICTBeHHHI IOKA3
B TIOJIe HA paspesax Ownurm BocmpuHATH riyOoxo. Ilepesogm pador K. K. Te-
Apoiima Ha AHIIMUCKWIT A3BK TaKH#e AAJH OIpeAeJCHHOe HAIIPaBjJeHUe ame-
PUKAHCKOMY IIOYBOBEJEHUIO.

o storo yuenme o sacomennsrx nogsax CIIA nurasmocs B OCHOBHOM
MCCIEJOBAHNAMA KPYNHEHIero aMepHKAHCKOrO HCCIEA0BATeJIA-II0YBOBEA
u npakTnra-arporoma E. W. Hilgard (17). Hilgard pasnouuai KoHTHHEHTAIS-
HBIe ¥ IPAMOPCKIE 33aCOJNEHHbe MOYBE. KaK yBU/IIM HIDKE, DT HOHATA OBIII
BOCHPUHATH PAJOM PYCCKAX U II03Ke COBETCKUX MOYBOBENOB, COXPAHHUB CBOWO
3HAYAMOCTh H ceifdac.

Hilgard passmuas B sacomenHsix mouBax pgee rpymnsi: white alkali soils
(Genpie 3acomeHHHe OYBH-coongary) um black alkali soils (gepusie 3acoien-
HEIE II0YBH — CO/IOBBIE COJIOHYAKH M COJOHMH). OTH PABHEIEHUd N TepMUHO-
JOrNsA 3aKpeNminch B AMEPUKAHCKOM IOYBOBENEHNN M Ioceifdac, Korjga, ¢ O4-
HOH CTOPONEI, OHU MOJYYWIN COBETCKOE cOJeps;kaHue, a, ¢ Apyroi, — cTauan
3aMEHAThCA COBETCKNMM HA3BAHWAMU: COJOHYAK, COJOHEW.

3uatok szaconeunsx mous CIIA W.P. Kelley B page ciay4aeB nmonssyercs
HAK 9TAMI KaTeropuamy, Tark u ocHoBHHME mpaeamu K. K. I'egpoiina o 3aco-
JeHHHX noyBax. QOZHAKO HEMOIHOe 3HAHME COBETCKOII JIMTEPATyPH O 33aCOJeH-
HEIX II0YBaX BBOANUT B 3a0iysjeHne [aske TAKOr0 3PyAMTAa B THX BOIpPOCAX,
rax W. P. Kelley.

Croga HyHO 0THECTH IOUTH OOLIgHLIM y1s ero pabot yuper K. K. Texpoituy
B TOM, 9TO OH AKOGH yTBEPKHAET O HEBOSMOMKHOCTH MEJIHOpamun xapbdoHaT-
HEIX COJIOHYAKOB NPOCTHIM IIPOMBIBAHMEM HMX MOJMBHEIMI BOJAMH, XOTA
K. K. Texgpoity pan wiaccmueckmii aHajgms 0COOGHHOCTEH HBOJIOMHMHM COJIOH-
9aKOB, HACHIEHHHX PABIMIHHIME KATUOHAMH, B TOM WHCIE COJOHIAKOB KaJlb-
nuesnx, kax ¢ GaCl, m CaSO,, tar n ¢ CaCO,, oTHECH CONOHIAKM TOCIEIHET O
THNA K (CAMOMEIMOPHPYOMUMCA», HE JAIIIM COTOHIOB NN HAMAM JNIIH
cirabee mx (QOpPMHL.

Taxnm e mpuMepoM MOmeT OLITh aHANN3 MEXAaHH3Ma 00PA30BAHMA COXBI
u o6patHoro BmTecHenna Na. Uasecrno, aro K. K. I'egpoiin camrasa raaBHEM
nyTeM BhITecHeHNa Na M3 IOMNIOMEHHOr0 KoMmuiekca samemenne ero H. K aroir
TO4YKe 3peHHNa mpucoepmuseTcs Kelley m faeT xmmmueckme GOpMyar Mexa-
HH3Ma DEearmuu, He CCHLIAACH, OFHAKO, HA IMEPBOHMCTOYHMK.

AHaJIOrMYHON MONBITKON sBisieTcss BeicTymnenwe Ha [I1 MemxpynapogHom
rourpecce B Oxcpopae Kelley u Show (19) ¢ yTeep:xaennem 0 TomM, 9TO MOUBEE,
oupepenennnie B 1927 r. K. J[. IMiuuroit 1 gpyruMu COBETCKUMU IOYBOBE-
llaMu|, KaK COJIOHIHB, copepskar aumsb 15—209, Na or emrxocTn ofmena um I0-
3TOMY He ABIAITCA COJIOHIAMH, TaK KAK COJOHIH AOJKHH CONEPIKATH
obmennoro Na mpomentoB 70—80. OcHosmBasch Ha »Tom, Kelley m Show
o



VTBEP/KIIN O HEeOIPEe/Ie/IeHHOCTH IIOHATHS COJOHeN M MPOTHBOPEYHUBOCTH
Mesy MOPPOIOraMH M XHMHMKAaMI. Bce 5TO HOKASHBAIOCH OYEHb HeMmO-
HEIME AHAJIN3AMA.

ITO BHICTyIUIEHHE, eCTEeCTBEHHO, He NMEJO ycllexa M IOAYYWJIO PesKyHo
orseTHyI0 KpuTuky 'Sigmond, Hissink m coBeTckmx pemnerartos.

Kelley 1omomHfeT cHCTEMATHHY B3acOJIeHHHX HOYB OCOORIMH  (opmamm
I pacmypsaeT NPU3HOKN, XAPAKTEPHIyMU[Ne 5STH IIOYBH.

Black alkali soils, onmcannrie Buepsrie Hilgard, Kelley cumraer Gmns-
RIMU K CONOHIIAM, HO He maeHTWaHeiMH kM. Brigenmsaiorca black alkali soils
fe3 XaparTepHOif cTOAOIATON CTPYKTYpPHI, 3HAYNTENHHO OOOrameHHEE COXOi
¢ moepxuocTr. Cypnsa IO BceMy, 9TH MOYBEL HAJ0 OTHECTH K FPYyIINE COJOBRIX
COOHYIAKOB, KOTOPHE BCEra PAa3JIHYANNCh COBETCKHM IOYBOBEJGHNEM U yIIO-
mmnaanch eppoitrem, Brnenckumm n gpyrumu.

White alkali soils (comongarn) Kelley paspexser Ha Tpu OCHOBHBIX BHMJA:

a) csoboauste o1 pacTBopmMoro GOj;

6) Ca — Na co;mOHYAKH, COJiep;Kamue BEICOKYI0 KOHIEHTDPANMI0 pacTBO-
pumuix coxeir Ca;

B) TAKENIBIE FIUHNCTHIE MMOYBHI.

Kar mm BnpamM, pasjejeHne COJOHYAKOB COBEPIIEHHO HEe reHeTHIecKoe
¥ JUiA COBETCKHMX MOYBOBEJOB ycTapeBImee.

CymecTBeHHBIM HOBHRIM HIPM3HAKOM 33COJIEHHBIX [10YB, OTIMYAOMAM HX OT
IPyrAX, TOMAMO PACTBOPUMHIX cOJjieil 1 moraomennoro Hatpms, o Kelley,
ABIAETCA BHCOKOE cofiepskaHme KapOOHATOB m cwinkatoB Kauabnma. [locaen-
HUE ABIATCA pea3yanTaToM 3aumopeiictensa Cam Mg ¢ SiO,, 00saHO pacTBo-
peHHOil B cOfe 3acOJEeHHHIX II0YB.

K coskaneumio, aBTOp HEe YyCTAHABIMBAET HHU CTAj MM IIpomecca, JJsA
KOTOPOI'0 HTO XAPAKTEPHO, HU MEXAHM3MA PeARNMH. JHATATENIHHO 00CTOM-
TexrbHee passmTo y Kelley Teopermdeckoe 000CHOBaHME MeJINOpANUM 3acO-
JIeHHBX T0YB, K 9YeMy MEl BepHeMCf HUe,

Hamu npepctaBmenvs O 3acONeHHHX II0YBAX M CBA3NM UX ¢ COJAHBIMU
03epaMH 3HAYMTESLHO pacmmpminch K 1934 r. MuorojgeTHmMm mcciefoBa-
uuamn Y. I1. T'epacumoBa m E. H. Vpanosoit 3 Kynysguacroit ctenn (23).
ABTOpH yCTAHOBMJIM, 9TO COJNIEBHE AKKyMyaamuu Kyaysas o0pasoBaianch
npl BHIBETPHBAHMEM U I09BOOGpasopaHmm B Oacceiine HynynmmHCEOR pas-
HUHEHI, II€PePACIPEeeNUBIINCH HA €€ IIOBEPXHOCTH IIOYBEHHBIMU M MO/ 36MHEIMA
BOZAMM 1 HAKOIIMBINACH B 03€PaX II0 Mepe NclapeHns Boxgsl, B mpomeccax sT0ro0
(KOHTHHEHTATHHOr0 COJEHAROINIEHNT» CTEIHAsT PACTUTEIBHOCTh WIpaeT ax-
THBHYI0 POJIb, HAKOIUIAA B ¢BOEit 30pHOM 9acTn paccesnssie monnl Gl', SO,
Na’,Mg" ' u gp. n Beja IpM MUHEPANM3ANUK K OOOrameHWI0 MMV HA3EMHEIX
W UON3EMHHIX BOJ, MATPUpyOmux B objacTm wucnapenms. Ha mam B3raan
PACTHTENBHOCTh NPH HTOM, HE MN3MeHsAA OOMero reoJoOrmiecKOro Ipomecca
IBIKEHAA cOJNeii M MX HAKOIUIEHMs, YCIOKHIET ero 00aBOYHEIM OMOJOrmie-
CHIM IUKIIOM,

ConeBoit pemmum 3aconeHHEX MO0YB KyIyHHE TecHO CBfA3AH C CE30HHEIM
pe;xmMOoM BOfwl B mpoguire nouB. GxemaTusnpys Bompoc, I'epacmmop u lIBanosa
pasINYAT 2 OCHOBHEIX ACIIEKTA B pe:kNMe IIOYBEHHHIX M ION3EMHHEIX BOJ:
aCIeKT MAKCHMAJLHOTO OOBOJHeHNMs (BecHAa), 4CHEKT MEHAMAJILHOrO OGBOA-
"ends (Hambojee cyxas HWACTh J1eTa).
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B radanme 1 ¢ HeGombimnMy N3MEHEHNAME MBI TIPHBOJIIM CXeMY l'epacumona
u BanoRoi#, pucyionyio pacipenenesne BOOHAX CKOMIeHM B 060nx CTyYasIX.
Tabauya 1

Cxema pacnpeneseHus BOLHBX CKONJEHMII B CHCTeMe
I0YBA—TOPONA (BBIUIC BEPXHEr0 BONOYIOPHOFO CJIOA)

A. Ilepuon MakcHUManbHOro B. Ilepuom MUHMMAJLHOrO
06BONHEHUA 00BOIHEHUST
1Tousa ITousa
TOpU30HT MOYBEHHBIX BOX HHCXOIAILIEro Topu3oHT ¢ NepeMenHON BIAKHOCTBIO
HAUpaBJeHHs (BO3MOMKHEI JIMH3HI BEpPXO- OT MalCHMaJbHO MONEKyASPHOH 1O
BOIKH). TUI'POCKOIIMUECKOA.
Vb
- A
IToupeHHEIl CJOif TPYHTOBOH BOIEL. | 1 . *
_________________ TopusodT KamHMIAPHOI BOIMI.
CpenHuii ci0il rpyHTOBON BOMBL. CpenHuii cJoit TpyHTOBON BOIBI.
Husmnuit cnoit rpyHTOBOH BOIBI. Huxnuii ¢n0it rpyHTOBOI BOIBI.
Bomoymopsan moporna. BonoynopHana nopoua.

KommuexcHOcTH MO4BeHHOro uwoKpoBa HyJdyHAMHCKOH cTemM COOTBET-
CTBYeT KOMIIEKCHOCTh TPYHTOBHX BOJ.

Ilpu 9TOM ABTOPHI MONATAKT, UTO (KOMILIEKCHOCTh IIOUYBEHHOTO IOKpPOBA
CO3/IAeT KOMILIEKCHOCTh IOYBEHHOIO CJI0S PPYHTOBHX BOI), TAK KAK HEIOKPHI-
THE PACTHTEIBHOCTHIO (T'OJIEIE) IATHA MOBEPXHOCTH, UCIIAPAA CAIbHee I09BeK-
HHE BOIBI, 3ACONATCA DHepruanee. B mepmopsl MaKCHMAaIbHOrO 00BORHEHUs,
OTAAaBas CBOM COJM OOpPATHO B IpyHTOBBIE BOJBI, OFOJIEHHEE OATHA 00yCIOBIM-
BAIOT BO3HWKHOBEeHue 0ojee 33CONEHHHX IATEH IPYHTOBOH BOJEI.

ApTopamn OHJIO yCTAHOBIEHO TaKsKe, 4T0 KapbonaTaele, KapOOHATHO-
XJOPHUAHO-CYIbpaTHEE M CyIbQaTHO-XJIOpHAHEE o3epa Hynywas mpexpera-
BIAIOT CBA3AHHEE B NPOCTpaHCTBE W BpemeHn (Aask PAsBUTHA OCTATOTHEIX
oposmonnux o3ep. IIpm srom garTOpamMm 5TON DBONIOIUHN ABIAKTCH HCTOT-
HUK ITNTAaHUA 03ep (MOBEPXHOCTHOE, FPYHTOBOE) W IPOTOYHOCTD.

Papgnkansuo oTnmuaeTcs OT M3I0KEHHBIX BO33PEeHHH HA IPOMCXOMAEHUC
H DBOJOIAI0 3ACOJIEHHHX II0YB TOWKA 3peHmsa aragemuxa B. P. Bunpamca
n ero yuenmros. Hamfomee moppoGHO OHA M3i03eHAa ABTOPOM B €r0 Helas-
Heil paGoTe O TPABOMOJBHON cuCTEME 3emieflenss HA OPOIIAEMBIX 3E€MJIAX
(24) m wypce mousosepenua 1936 r.

CymnocTs HToif KOHIENIUM 3aKJIH0YAeTCA B TOM, ¥T0 HA ¢one obmeit duo-
IOIOOUH JIECHEIX ¥ CTEOHBIX 00JacTeil B MOJYIyCTHHIO U IycTHHIO (Bmibsamce)
B OTPUIATEINbHEIX HIEMEHTAX IIOBEPXHOCTH HAKOILIAITCA COJEBBIE IIPOAyKTH
e/HeTO/IHON MMHEpATU3ANUKN pacTennit, oGpasys comoHuaxu. Magmii Kpyro-
BOPOT 30JLHHIX JJIGMEHTOB, BHIBHIBAEMBI PABIMIHOrO POJA MONKHAMM, CONAH-
ramn, KaMPopOCMOit M [PYTUMU PACTeHUAME, M3BECTHLIMEA BBICOKIM (10 15 %)
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cOJiep/RaHUeM 1erkOpacTBOPUMEIX COJIeil, cO BpeMeHCM, HACHIIAsA IIOTIOMmAIo-
muit kommrexe Na, mMPpUBOANT K NPEBPAMEHNI0 HEe3ACOIeHHON MOYBH B COJIO-
. He, a TOcJeJHnii BEIBHIBAET IIONHATHE cojeii, 3acoaenme couonma ((Dpan-
neccod, I'amkuA) m o6pasoBaHue CoJIOHYAKA.

HIpouece sror B. P. Buabamcom massam «IponeccoM Herpapgamuil II0u-
BeHHOT0 IIOKPOBA Y€PHO3EMHOI1 30HE) B CMBICSIe DA3pYIIEeHHS OpPranMIecKiX
OCTATHOB M IIePerH0d, HAKOILIEHHHX B II0OYBEe paHblle, I PAa3BMTHA Oecle-
pernoiilux, O0eCCTPYKTYPHHIX II GOJEHOCHHX IIOYB CTeIei H IIyCTHIHB.

VYie B mouBax mepexonuoitf 308w, no B. P. BunsaMcy, KonugecTBo 30156-
HBEIX 9IeMEHTOB, HePeXOAAN[MX B MUHepaabHyM ¢opmy, mocturaer go 50 T
na 1 ra.

Coeunpuueckiie jis1d 3aCOJeHHHIX II0YB COJIM II COJIEBBie TOPH30HTEH
eCTh LPEJe DCEro pe3ysIbTaT OMOJIOTHYEeCKONH HeATeIBHOCTH pacTHTedb-
noctn. Tak, GoGomrre mpogyiupyior upu csoem pasiomenun GaCO,, CaSO,,
Na,30, 1 K,SO, n, 4ro ocofedHo BaswHO, ¢ MOMOIFBI0 HOTPUPUKATOPOE
vurparl Ca, K, Na. I'myGoxowopennbie pacrenusa Tuma O00GOBBIX, TIOJMbi-
Hell H 0cOGEeHHO KepMEKOB, KPOMe TO0, IIePEeKAYHBAIT XJAOPUAH ¥ CYJb-
Jarki HA TOBEPXHOCTH IIOYBH M3 INDKHHX TOpPusoHTOB. MuHepamusaygns
3JQKOB SIBJIAETCH HMCTOYHNKOM IONBIWHKHBIX (JOPM KPEMHEKBCJIOTBI, MITPI-
pyIoHIeii BMecTe ¢ BOAAMYA U BHIA1a0l0ell HA IIOBepPXHOCTH HOYB CKJIOHA Wl
«I0/I0B) U BH3BIBaOMIeit 0co10/1en e mous. broaornueckoe ycsoenne NO,, SO,
BeJeT O/[HOBPEMEHHO 1k O0pA30BAHUI0 YIUIEKMCIBIX IIEJ0Yell M3 KaTHOHHOTO
ocTaTKa II YINIEKNCJIOTH BO3Ryxa. ll3mecrHasa d9acTh cOpbl I THICA 00-
pasyercA ¥ IPU CE30HHHIX pearIuAx Cyabara HATPHA C YPIEKLCIBM
KaJIbI[IeM.

Heo6xopmmMo oTMeTnTH, uro yueHrme BuinsiMmca o0 3acoJNeHHBIX IIOYBaX,
0co0eHHO er0 KOHIeunua O pod:m GuojormyecKnx (PaxTopoB B obpasosa-
HOHM TIOYBEHHEIX COJieil, JaJIeKO elle He NCIOJb30BAHA MOouBOBefeHneM (153).



I'JTABA 11

NMPOUCXOMIEHUE COJIEN B TPYHTAX U MIOUYBAX

TUIIOTE3LL MPOUCXONIEHNA COJEN

Hoaroe Bpems, naunnaa ¢ F. Bischof, C. Baer, C. Ochsenius, cxomrenna
coseii HA KOHTMHEHTAX PACCMATPMBAINCE KAK OCA[KM COJeH, paCTBOPEHHBIX
B MOPCKOI BOjie M BHIABIINX HA FHO IPH ACIAPEHHN MOPH WJIW €rQ 3aJWBOB.

dtrx posspeuamil mpupep:xmBasica B Coserckom Comse C. Y. Topemnos,
pAacCcMaTPHUBABLIMII OKEAH KAK IePBOMCTOYHUK COJNEil ANA KOHTHHEHTA; BIPO-
4eM JJIA BCEX TeX, KTO (MMIyJibBEPU3AINIO) CINTAET OCHOBHEM (AKTOPOM KOH-
THHEHTAIBHOIO 3aCOJEHNsI, OKCAH ABIAETCH NEePBOMCTOYHUKOM COJIEH.

PaccmartpuBas Bompoc mpomcxospeHms coarit B camom oxeane, G. Linck
(26) ormewan, uTo 00muit 3amac comeit B HeM 0K0:10 20 MaH. KM3, WIB OKOJIN
45 Gunnuonos toud. M3 anx 34—35 6muamonos T — NaCl, 3 Gmaamona T —
MgCl,, 2 6unnmona T — GaS0O,, 1 ommamon T — KCl.

Linck momyckasa, 4T0 XJOpPHCTHE COMM OKeaHA MOSABHURNCH B HEM ONHOBpe-
MeHHO ¢ er0 o0pasoBaHmeM, KOFJIA BMCCTe ¢ HU3BEPraBIIMMUCH MACCAMM
aTMOCPePHBIX BOJ IIOTJIOINAJIMNCh AMMOHHUIIAEE M COJSHOKHCHABE mapel, Bmo-
CIIEACTBAM COJSIHAA KHCTOTA OTHHMAJA OCHOBAHWA OT MUHEPAIOB 3eMHON
KOPEL.

3areM W3’ ByJKAHIYECKNX OSMAHANEHA IPHOABNANMCH CEPHAA U yroJbHAs
KACJIOTH, TAKMe DPEAarnpOBABIINE ¢ MWHEPAJAMA [OPHHX IOPON,

Coppemennniii cOCTaB cOyeil OKeaHAa CO3JAJCA B NTOre HIMTEJIHHOIO IIPH-
TOKA ¢ KOHTHMHEHTOB yrIeKHCAHX cojeil mesodeil, o0pa3oBaHng MX XJIOPHOB
u OMOJIOrMIecKOro paspylleHHs AMMOHNITHEIX, paHee npeodIajlaBIinx B OKeaHe
conefl ¢ HaKOmWIEHWEM as0Ta B aTmocdepe.

Jobasmm, uTo, mo Boaapenusm P. Treitz, conmnm B Goxpmioit cTemenn 00s-
33HEl CBOMM IIPOMCXOKIEHHEM rIyOOKAM TepMAalhHBIM HMCTOYHUKAM, IHHPOKO
PACIPOCTPAHEHHHIM B TEeRTOHMYECKN AKTHBHHX paitonax (86).

Taw, cosn, sacomswune I04BH Benrpun, o0ssann, mo muenuio Treitz.
TepMAJIbHEM BCTOYHIIKAM, BHIHOCAIIM KAaK COJNM, TAK M PACTBOPEHHEE Fa3H.
B kawecTBe mMIMPORO pacupocTpaHeHHOro ipmmepa Auns Beurpmm Treitz npn-
BOJIAT 4HANM3 BOXHI TePMaJbHOrO MCTOYHMKA ¢ rayomast 500—1000 m ¢ Tem-
neparypoit 60—70°. Coaepmanme cojeir paBHo 4.5 r/a, us mmx 3.15 NaCl
n 1.11— Na,CO,.

Cogepscanne razos B 100 ofwvemax pocrturaer: CH, — 85.6, N, — 7,
CO, — 5, 0, — 5.
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Hopugumomy, ¢ OTUM HCTOUHMKOM cojeil HeoOxogmMo B paAje ciaydaes,
JefICTBHTeILHO, cunTaTheA. Treilz monaraer, 4To 3acOieHHOCTH M0uB Vcnanuu
u Erunta o6s3aHa 9TUM e MCTOYHWKAM, TAK Kak 00e CTOPOHHI PAaCHONOREHH
B TEONOTMYECHN AUCIAONMPOBAHHHIX AKTNBHHX paiioHax.

Ponn omananumit B o0pasoBanum Mopcernx conelt Linck nmpunasan tem 60mn-
mee SHAYEHWE, YTO PACYETHl IOKABHIBAKT, YTO ONHI NPOIECCH BHIBETPUBAHWA
He MOTJIM SIBUTHCA IIOJHBIM WCTOYHWKOM COJell B OKeaHe, TAK KAK COBPEMEH-
Hag TOIIIA OCAJOYHBIX IMOPOJ HA SEMHOM IApe MEHbIIE TOH, KOTOpas NOJKHA
Opia OB HAKONUTHCA B cayyae o0pasoBaHus cOjeid TONBKO IIPH BHIBETPMBAHUM
MAaCCOBEIX IIOPOJ.

Mosmpmmomy, cosepmenno mesapnmeumo 0T Linck II. CG. Koccosmu (7),
0TABag NOUKNYI0 POJNb BEIBETPHBAHWIO MACCHBHBEIX IOPOJ KAK MCTOYHUKY
colell B OKeaHe, TAKM(E YKA8aJ HA HENOCTATOYHOCTH 9TOr0 HCTOWHWKA. Pa-
caetsl KoccoBuua npusenu ero ¥ BRIBOLY, UTO €CIT BCE MOPCKIE CONIM ABJIAIOTCH
TONBLKO MPOIYKTAMHE BHIBETPWBAHU:, TO WCXOAHEE MATEPUHCKYWE IIOPONHI O -
71 OHTH B HECKOABKO pas Goraue XIopoM, YeM W3BECTHHIE HAM KPUCTAINIM-
yecKre MOPOJH.

Iosromy m Koccosuy, ¢ 010 CTOPOXBI, JONYCKAET IPOMCX OFAEHUE YACTH
conelt mpm 00pPA30BAHAN OKEAHA 33 CYeT CIYUIeHWs HAPOB COJAHON KUCIOTH,
a, ¢ Apyroi, — B OOJBIIOI cTeNleHW B pe3yJbTaTe IEATEIbHOCTH ByJKAHWYIE-
CKUX BHJIEJEHWE. Y unTHBad Posb NePBUYHON KOHIEHCAINN CONAHON KUCIOTHL
n omananmii, Linck, kak m KoccoBuy, a mosse m Apyrue wcciaefoBaTeNn cul-
TN BHEETPUBANYE OCHOBHHIM HCTOYHWKOM, [ABABIIMM B IPONLIOM ¥ JA0-
WM B HACTOsIeM OONbIIyIo 98CTh cOseil B MAPOBOM OKeaHe. 37ech B 0co0eH-
MOCTH CHIFpAN¥® pOJb WCCIAEROBAHUA OcHoBomomosxHuka reoxmmum Clarke,
KOTOPHIL NOKA3a)l XUMUYECKWt cOCTAB 3eMHOM KOPHI, BOJHOK 000I0UKI, ped-
HHLX BOJ{ ML T. /1. M, HCXOJiff M3 HOCTOSHHOT O IPUTOKA COJIeil ¢ KOHTUHEHTA B OKeaH,
LUCYMCIMIT ero Bospact okomo 100 mua. mer.

3aconerHocTs DycTHHS Linck o00BACHAN yie UYmeTO BTOPWYHEIMI IPO-
1ercaMu BETPOBOTO MPWHOCA OKEAHWYECKWX cOJieil HA MATEePHKHM W HAKOILIe-
)N X BCNEJCTBAE CYXOCTH KImMaTa. B 5ToM OTHOLIEHNN OH JUMIb IPHCOENH-
nuies K romotese Pozpny, cdopmynuposannoii B 1878 r.

B Pocenn runoresa 5010BOT0 IpOnCx o geHnA 3aCONEHHOCTH 10YB NYCTHHb
Onima copmynmpoBana Baicomxum B 1900 r. ®aR Teopms KpyroBopora coiei
Mex/ly OKeaHoM ¥ KogTmHeHTamu (27, 28). CormacHo dTOM, moskaxyil, HegOCTa-
TOYHO OLEHEHHOI TIMIOTE3€ COJW YBIEKAITCA B atMocfepy MOTOKAME BO3-
AyXa ¢ HOBEPXHOCTH OKEAHOB H mpmOepesKkHBIX COJOHYAKOB II 3aTEM BMECTE
¢ 8TMOC(epBLIMH BOAMM BHIIAJAI0T HA 3eMuyI0 NOoBepXxHOCTh. llpommiBasich
yepes TPYHT 10 TPYHTOBEIX BOJ, COMM ¢ OONBIIMX BOAO- M CONECOOPHBIX IIO-
wageii MErpNpyIoT B PEKW W OKealbl, HO IO NyTH B yCIOBMAX GONBIIOH Cy-
XOCTH aKKYMY IHPYIOTCA B MOHI/KEHHBIX MECTAX W, IOABMAACH KATJLIIA PHEIMU
PacTBOPaMil K IOBEPXHOCTH IOYBH, 06pasyioT comoHYaku. Jlums mosme s1H
vU33penus OLIM BYJNbrapHMBWPOBAHHEI TAKMM 00Pa3oM, YTO 3aCOJEHME HPW MM-
LyApBEPU3ANMII NPOABIAETCH HA MeCTe BBIIAJEHUA ATMOCPEPHHIX OCAJKOB.
Teopnsa Ona mpumaarta u wmoppepsana H. A. Iumo, C. C. Heycrpyessm,
« nogswe E. H. WUpasosoit m, orsacrm, W. Il. I'epacumonbim.

CywecTByeT MHOTO yKasaHWii HA COJAEPHAHME B aTMOcQepHEIX BOAAX He-
LOTOPHX KoamyecTB aderkopacrsopumbix coxnedf. F. W. Clarke cumraer, 4910
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KOJNWIEeCTBO CcOJelf, BHIANAIOWNX U3 aTMocfepsi HA TOBEPXHOCTH BEMIH
(«muEmIeckney conm), pocturaer 10 2—20 1/um?. OnHAKO DT KOMUYECTBA,
uTpPas MSBECTHYIO POJH B TpOIeccax NO4YB00Opa30BaHUsA, Majsl A TOTO,
9T00b1 BHI3BATH PA3BUTHE COJOHYAKOB.

J. Walther npomnssesn 0YeHb MHTEPECHHI OIBIT 110 M3YyYEHHUIO KOAMIECTBA
BBBCIICHHBIX B BO3Ayxe coxeii. Bo BpemMs cunbHBIX samajHeIX BeTpoB ¢ Kpac-
HOTO MOpA Ha cuHaiickue 6epera J. Walther nponyctun ¢ moMompio acnmpa-
TOpa OKO;O 4D 1 Boapyxa uepes cocyn ¢ pactsopoM AgNO,; ans yiaoBnesus
Cl. Oxnaxo cKOMBKO-HUDYAb 3HAYUTENBHOr0 KONMYIECTBA XJOPUAOB B BO3LyXC
yeranosieno He 6pur0 (29). CGxopnas moneiTka Onima mpepmpuasaTa B 1917 r.
B Cpenmeit Asum E. Jinmiinemanom (30). JonoBble HAHOCH TOCHE WIECCOBBIX
Oypb» ObIM MccseflOBAHEL HA BOJHOpacTBOpmMEe coim. QKasamoch, 9TO BOJi-
HbIe BBRITAKKI H3BJIEKIM M3 500BOT0 HaHoca mmmb 0.05—0.089, pacreopu-
MBIX BEUIECTB.

F. W. Clarke, cofpas pasnuanne naHame o xonmaectsax NaCl, Bemaparo-
mero ¢ aTMOcPepPHHMHU 0CaJKaMMU, yKAa3hBaeT, 4TO COjlepanme cojeit 1 B 4a-
cTHOCTH Na B BO3jyxe HEBEJIWKO I 3aBUCHUT, I'IaBHEIM 00pasom, OoT Oauasoctit
K MODIO, OJHAKO, OHO HECOMHEHHO, UrpaeT M3BECTHYI0 poxb B reosormu. Bee
DTO yOeauTeabHO JOKABHIBAET CYLecTBOBaHMEe Goiee MOWHOrO IyTH AKKyMY-
AAIUE conell B NyCTHIHAX, HEMEIN OfHA mMmyabBepmaaums (31).

liponssenennsie Koccopuuem (7) obcrosrensHsie pacuerst Gamanca xaopa
¥ cepul B X KPYTOBOPOTe MEKYy OKEAHOM, I0YBAMY ¥ PACTEHUAMYN MTOKAZAIM,
YTO JJIA 3ACOJNEHNA T0YB TONHKO HOJOBLIM IyTeM HEOOXOAUMHI B KadecTBe
OCHOBHOTO YCIOBUA TIOJHAS HEIPOMHBAEMOCTh I'PYHTOB I OTCyTCTBUE 00paso-
BaHUA rpydToneix Bof. IlpuHVMMAs Ir0j0BOlf MPUTOK XJ0pa M CEPHOr0 aHTII-
apuaa pasakiM 10-4+10 Kr/ra OpHM ycaOBHM MOTEpU NMONOBHHBL HTUX KOIWIECTR
TIOBEPXHOCTHBHIM CTOKOM M cayBamueM, HoccoBmd cunTaer, 910 fas 3acONeHIN
TOJMU B 4 M 710 pe3ko Torcmieckoii xonmenTpanun (0.59%,) neobxoaumo Beero
aums 12 000 mer, a pas sacomenns xaopom g0 0.05% —1200 xet, uto ¢ reo-
JAOTUYECKO TOYKM apPEeHus HE TAK MHOIO,

VYenoBusg DONHOE HENPOMBIBAEMOCTH I'PYHTOB ¥ OTCYTCTBUA 00pasoBaHHs
PPYHTOBLIX BOJ IpaKTUYeCKH, OJHAKO, HUIJe He cyuiecrByior. Hoccosmy,
NPOAOMIKAS AHAJNUZ BONPOCA, YKASHIBAET, WFO BHOCHMEIE DTHM ITyT€M COJIIL
JIETKO MOryT BbImesouuThes Hamexo 50 000 kr Boabl, (UIABTPYIOH[EMUCH
B TPYHTOBBIE BOJHI.

TaxnM 06pasom, JifA BHHOCA TPHHOCHMEX B TIOYBH COJeH ¢ ATMOCHEPHBIMIT
ocafKaMu noTpedyeTcH «MOCTYIIEHUEe B T'PYHTOBBIE BOJBI OTHOCHTENHHO He-
00JBIIOr0 KOJMYECTBA OCAAKOB», B JAHHOM CIydae €:HerOjHO OKOJIO0 D MM.

B mrore cospgaioTcA yeaoBES HE TONBKO JJIA NOJHOIO BEHOCA (HIMIIyIbBe-
pHBUPOBAHHOIO» MATepMasna, HO ¥ BEHOCA coxeii, 00pasyioninxcss IPN BoiBe-
TpuBanukM ¥ ppurexapoigux uapue. Tax, II. H. Ynpsunckuit nna Gacceiina
p. Jlosa BeicumTam, YT0 rOAOBON NPHUTOK COJNEH 82 CYET HMUOYJIbBEPUIAIHIN
paBeH 33 MJIH. yAOB, a eKerogHasa oTaada comxeil JLomom B AB30BCKOE MOpe
pasna 120 man. mymom (32).

ITHM COBEPILEHHO HE CHHMAETCH CAMHIA (ART DOJIOBOTO TPAHCIOPTA COJEil
¥ ux Kpyrosopora. OfHAKO MMEHHO IIOTOMY, 4T0 TIOCTYTATEIbHOE JBIFKEHUC
KPYIroBOPOTA HUIME HE PABOPBAHO, H0JIOBHE Ar€HTH! HE MOTYT fABATHCH TIPUYN-
HOH 3aconenws cTeneil W MyCTHIHb HA KOHTHHEHTAX,
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Orpunas nepBUYHOE 3HAYEHHE MMIY THBEPU3ANNAN KAK NCTOYHUKA U OCHOB-
HOll TIPUYVHH AKKYMYJAALHH coneii # o0pasoOBaHWA CONOHYAKOB, OHIIO OB
omHOKOH e cYnTaThed ¢ JaKTaMu BTOPHYHOIO 90J0BOr0 TIEPEPACIIPe/eleHNs
panee axKkyMmynupoBaunsix coxeii. IlofoGubte daxTsr ykassiBaTCH s 3a-
KaBKasba TiopemuopemM, mias Ilpmeacnua — 3ounom m Cpepmeii Aszmm —
PoszanoseM. OHAKO B DTUX cIaydaax pedb HAET JUIIL O MECTHOM 5OJI0BOM
HepepacIpesieIeHUH CONEBHIX AKKYMYJANME HA OYeHb OUPAHHYEHHONE TEppH-
TOPHM,

Tabauya 2

RoniuvyecTBo XJOPpHUIOB M cyab@arTonB, BHOAZAWINIX ¢ 0OCafgKamu
Ha TOoUYBH (PYHTH Ha akp B rox) !

cl NaCl
Ilupencecrep {Anrausa) . . . . . . — 36.10 sa 26 qer
Poramcren . . . . . . . . .. 14.40 24.00
Tepyrua (Mrtamma) . . . . . . . . — 37.95
Hetaow . . . . . . . .. 180.67 —
KaapryTra . . . . . . . .. . . 32.8 —
Magpac . . .. ... ... ... 36.87 —
Opgecea . . . . ... ... ... 17.00 —
Bapbamoc e e e e e e e o .. M16.98 — 3a 5 ser
Bpuranckas I'eunes . . . . . . . 129.24 195.00 » 20 »
Hopasa Sesadgya . . . . . . . . . 61.20 ~— » 45 roma

Hopmannusn

NaCl —37.5 Na,80,— 8.4
KCl — 8.2 K80, —8.0
MgCl, — 3.5 Ca80, —6.2
CaCl, — 1.8 MgS80, —5.9

Wcenenonarenu, He npujaBaBIIne 8HAYCHIA DOJIOBOM AKKYMYJNAMHN cOsei
B IYyCTHIHAX, HO BW/EBIINE B OKEAHE IEPBONCTOYHHUK CONEH, CYNTAIHM, HTO
COJIOHYAKM U COJSIHME 03ePa 00fg3aHbl CBOMM WOsiBJIeHueM nubo 00pasoBaHUIo
UX HEOOCPEJCTBEHHO HA OCAN{OYHHIX IOPO/AX MOPCKOr0 IIPONCX OKeHU, AuG0
BHIIENAUNBAHNIO COjell 13 OCAJ0YHBIX MOPCKUX TIOPOR I MX AKKYMYJANUN
B 0eccTOYHBIX BAHHAX. JTWM BOBB3PEHUAM HA4axmo 6pln0 momoskeno J. Wal-
ther (29), napmmM BOepBbIE KAPTUHE KOHTHHEHTANbHON MUIPauuy ¥ aKKyMY-
asugu couei B GeccTounsix obnactax nycteab. B. B. oxywaes, 1. K. I1a-
wecckmii, A. H. Berxeros, E. Krause, Doring u Ap. cumTamm COJEHOCHOCTH
0cobeHHOCThI0, Dpucyulell BceM OCAJOYHEIM ITOPOJIAM MOPCKOI0 MPONCXO-
sxpenms. Cyas DO OYeHb HEMHOrOYHCIEHHEIM OTPHBOYHHIM JiaHHBIM Andrée,
Apxanrenscroro, Berz, Van-Bemelen, Hissink, mopcrme ocanxu, neitcTBuTens-
HO, IpU CeUMEHTAIMI DOTAOMIAI0T HEKOTOPOe KOJWYIEeCTBO cOeii, pacTBOPEH-
HBIX B BOJie (CM. HInKE). JT0 KOJIWYECTBO cOJeli KpalitHe HEe3HAUMTENHHO W MO-
‘KT CO3NATH JBNIb OY€Hb KPATKOBPEMEHHYIO CONOHYAKOBATOCTH CENMMEHTA.
Ho BoumemauuBanve MOpCKMX coxeit 3 OCa/OYHBIX NOPOJ HA OONBIINX Tep-
PUTOPWAX, IPATOK UX B KOTJIOBUHK W HAKOIICHWE TaM BCJE/CTBHE MCIApPeHNS,

HEeCOMHEHHO, ABJIAIOTCH MCTOYHMKOM 00pasoBanusa 3&COJEHHBIX IIOYB BO MHO-
PHX cAydYafx.

1 Bammcrsosano uz F. W. Clarke (31).
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Taxoe BOs3peHue pasfieaseT n sHATOK 3aconennsix mous CIIIA F. S. Harris
(33), yxasoBalomwmit (ccmmasics Ha Weed, Traphagen, Stewart, Peterson,
Greaves u fp.), 9T0 sacomenHocts mouB mratoB Utah, CGolorado, Arizona,
Nevada, Idaho n np. ofasana GoapuioMy CONEPIKAHUIO COJNEHl B MEJOBBIX,
IOPCKUX W TpPeTHYHHX Nopojiax. B cocraBe coneil mmeoTcs KAR XIOPHBI
u cyabdarter, Tak n nmrpats. (OoseHOCTH 0CAZOYHEIX TOJN{ 0CO0EHHO BoOapa-
CTaeT B BEPXHHUX CBUTAX, BUAMMO, OTPasKad IEPeXOJ| JOHHHX MOPCKUX OTIO-
JKEHNH K KOHTMHEHTAJLHEIM YCJIOBAAM KOHIA EPHOJia, KOIJAa W Pa3BUBAETCH
MAKCHMAaJbHOE COJIEHAKOILICHHE.

T'unoreaa mponcxOKACHUA COJel W3 MOPCKUX OTIOMKEHNH, o0bacHga paAj
ABJIeHNl, He MOrJa, O/HAKO, M HEe MOMKET OCBeTHTh KAK pasimuHblii THI CO-
OTHOIMEeHWA cOJell B MOPCKOM BOje i BOJie KOHTUHEHTAIbHEIX 03€p WIN CONOH-
9aKax, TaK u 00pasoOBaHIE CONEBBHIX AKKYMYINANXH B 001acTAX IOCIONCTBA He
0Caf[OYHRIX MOPCKUX TIOPOJi, 8 MACCHBHO KPWCT3IINYECKHX.

Tabauya 3

CooTHoOMmeHNnNe MOHOB B MOPCHHUX M KOHTHHEHTAJdBHBX COJd€BB X
CROMIJIeHuUAX

f
cr 80," K’ Na’
BacceiltHn
Orea . . . . . . . . . . . . ... 55.32 7 88 0.88 30.85 3.71
Apaxr . . . . . . ..o 36. 44 29.82 0.98 22.45 5.57
Kacommit . . . . . .. ... ... .| #.79 23.78 0.63 24.57 5.94
Cogonuax ¢ 03. Tawmu (3aBoidkne) .| 20.00 31.20 — — 4.20
f [

Hpome aroro, caMoe HaKOIJIEHME cOlell B MOPCRIX OTIOREHWAX, fBIAACH
cnepcTBueM npuyMH Oonee obumero mopApka, HyskjaeTcs B O0BHCHEHNH, KaK
DTO IOKAa3aHO pambile. TeM He MeHee [id BTOPUYHHIX I[MKJIOB MUTPAIUNA cOneii
(cM. HUGKE) cOfiepaanue conell B IPEBHUX MOPCKAX OTIOKEHMAX MOMKET fAB-
AATHCH CYICCTBCHHBIM MCTOYHMKOM WX WP BBHINENAYMBAHNN U Iepepacmpe-
NeJICHNN.

Cronp sie yskoe 3Hadenue HeoOXOMMO MPUABATH W IUIOTE3e O GUONOTH-
YeCKOM NPOMCXOMAEHNN AaKKyMyasyumii coneit. Boiro 0m HeBepHO oTpmmaTsh
CYIIeCTBEHHYI0 POJNB B TOYBOOODABOBAHUN KPYrOBOPOTA 30ALHHEIX HIEMEHTOE,
KOTODHIf IPOTEKAeT B IOBEPXHOCTHHIX I'OPMEOHTAX IIOYBHI M KOTOPHIL BBIZBAH
AeATeIbHOCTHI0 PACTUTEAPHOCTH M MUKpPOOpranmamMoB. OHAKO JAIb AAF OT-
HeJIbHBIX OpI‘HHOI‘eHHHX 9JIEMEHTOB W UX COGJII?IHeHHﬁ 9TOT KPYroBOpOT AB-
JIfieTCA PeINajoniiM MCTOYHWKOM HaKOIUleHud., Tak, HAKONJEHWEe B BEPXHUX
TIOYBEHHHIX T'OPM30HTAX ¢ocPopa, nebompime KONMIECTBA KOTOPOTO cOjep-
FRATCA B 3eMHOH KOpe NEePBMYHO B MBBEP;KEHHKX MOPOJidax, 003aHO0 HCKIIOUM-
TeNbHO OHOIOrmYeCKOMY KPYroBOpPOTY. JPO3HUA INOYBEHHHX I'yMI(UIHpPOBaH-
HHX ¥ oforameHHEIX (OcOpOM rOPMBOHTOB, CHOC U OTIOKEHHEe UX B MOp-
CKMX BOMOEMAX M PeKax, CIOKHEIL fimareHes B OCOOBIX YCIOBRAX MOPCKHX
NOHHEIX OCAJKOB DPUBORAT K 00pasopannio (ocPOPHOKMCIANX AKKYMYJIAIMii
tuna gocdopuros. OnHaro, Kak cnpapennuBo ykasuBaer B. P. Bumaeamc.
arKyMynAannu GocOPHOKNCIHX coneil B COMOHYBKOBOM TIPOIECCE HAM IOKS
HEMBBECTHBI.
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B 6ompiueii crenenm 06s3ausl 0MONOIrMIECKOMY KPYTOBOPOTY COJIH a30T-
HOil KMCIOTH (CeNMTPH ). AB0T, HOYTH He IPEeCTABICHHEIA B COCTaBe MACCUBHO-
RpHCTAIINYECKHX TIOPOJ, BCTyHmaeT B KOPY BHIBETPABAHWA M IOYBY JWLIL M3
amMocdepsl IyTeM yCBOEHIA €ro MIUKpPOOPraHNsMaM# B ¢ aTMOCepPHEIME 0Cal-
KaM¥ B BHJIe ORHUCIOB I aMMuaka. Munepanmsanua OpraHudecKUx cOeUHeHNH
It IpeBpamieyne ¢ MOMOMBHI0 MHUKPOOPraHmMaMOB 0EJKOBOr0 as30Ta 9epes am-
MHOAK B CEJIMTPY HPOHCXORUT B mouBe. JLanee, cenxnTpa MHrpHpyer K Geccrodu-
HeM IyCTHIHHEM O0jacTsaAM, re B 00pasyioTcsd CEeNUTPAHBIE 3KKYMYJIAIWAN
tona 4naufickot cenuTpu u cenmipanmx cononsakos CIITA, Cosercwoit
Cpenuet Asun, Wpana, Erunra, Monronpuu. Taxum oGpasom, necmMoTp; HA
GHOIOrMYECKYI0 IPUPOLY CENIUTPH B 3eMHOW KOpE, aKKYMyIfAnnu ee 00a3auHH
we GuosormueckuM QaKTOPAM, & TEOXMMUYECKNM W IUjiporeojorugecknn (34).

Touxa 3penud CTOPOHHWKOB OMONOrMyecKoil NIPUPONH COJNEBHIX 3KKyMY-
aauuit (Buabame, Bymmncruit, ®pamuneccon) 3aKN0YaeTCHA B CIEAYIOUIEM.
Conm, paccesHHEIC B TOINIAX IOPOJ, M3GWpaTeIbHO IOTNOLWIAITCH cnenudn-
ueecKMMM BHAAMY rasnounbHONl pacturensrocTn tHna Artemisia u Salicornia
U KOHNEHTPUPYIOTCA B BEPXHNX IOPW3OHTAX IIOYBE, fanee, OHA CMBIBAIOTCH
NMOBEPXHOCTHEIMU BOJaMM, CHYBAOTCH BMECTe € PACTUTENHHHEIMH OCTATKAMMN
B JIEIIPECCHY TIOBEPXHOCTH, Ifie¢ ¥ HAKOILISAIOTCH B BW/E CONOHYAKOB, CTOIb
TAOMYHGX B TIOHWKEHHHX MeCTaX IIOBEPXHOCTH IYCTHIHM, IOJyILyCTHIHA
A cTeneil,

Cogepixanme coneli B HeKOTOPHIX rajxofurax, JICiiCTBUTENHHO, KOCTHIAET
pesimunn nopsyka 15—309, sonm & cyxomy Becy pacrenus (Statice, Anabasis,
Petrosimonia). Tlpn oToM B cocTaBe 30iH1 HONBIMAA JIOAS OPUXONUTCA HA XJO-
punH u cyasdare memoueii. BoxHee BBHITMKKHE M3 COJOHYAKOBO-COJIIOHIIOBOI
¢10pH IOKABHBAWT OONBLIWOA Cyx0if 0CTATOK M BHICOKYI0 HIEJTOYHOCTD.

Basupyacs na Qaxre sHAUNTENHHOTO HAKOILIEHWS CONEil B HEKOTOPHX pa-
CTEHMAX, 8BTODHl TMIOTESH AENAI0T BHBOL O TOM, YTO BTA PACTUTENBHOCTDH
N ABAACTCA NPUYMHOE SKKYMYJAURM cojeit # o6pasoBaHus COJNOHYAKOB.
Onuaro Oomee ruiry0oroe comocraBienme aGCONMIOTHBIX KOJIWYECTH W COCTABA
¢OJell B 3ACOMCHHHX I'DYHTAX UM I0YBAX ¢ COJAMU, y4aCTBYIOMHME B 610x0Tn-
MeCKOM KPYTOBOPOTE, M COIOCTABJEHNE CTAfNi SBOJIONNM YOYB W PACTHTENb-
HHEIX aCCOIMALMA TOBOPAT O TOM, YTO KPYIOBOPOT HE MOKET fBUTHCH IePBO-
OPUYAHON COJMOHYAKOBBIX AKKyMYJANMii coJeit.

Poap Omonornueckoro KpyroBopoTa HeCPaBHEHHO CJIOJKHee M PAa3JUYHA HA
PAsNMYHLEIX YACTHAX SPOSMOHHOIO M BKKYMYJISATHBHOI'O IUKIOB.

Ananns cymecTByomnero nnpoBoro MaTepnaga roBOpUT He CTOADLKO B T10Ib-
3y 33coasmmielt poIn pacTeHuit, CKONBKO, HA00OPOT, B TOAB3Y UX PACCONAI0-
H{eT0 M PACCONOHIOBHIBAIONIEr0 BIMAHWIL,

B rabn. 4 mpuBejieHsI, K cOKAJIEHNIO, HETIOJIHKE 3HAJWSE 30JIKl PACTCHNMIA,
cO0pamHHX ¢ pAfiA IOYB PABIMYHBIX CTAJMil PACCONCHAA ! OIPECHEHWT OT
CONAHHX TpsAseil 08. JABTOH [0 KALITAHOBOH II0YBHI €ro JApeBHell Teppacw
{B. A. Keanep). Tabauna norasmBaet, 94T0 COfieP/RaHNe cojeil [ocTUraeT Ko-
J0ccambHEX BeamunH — g0 509, copnepswaHme xJopa B BOJHOM BHITHAEKE —
no 249%,, a SO; — 10 8%,. 10, felicTBUTENHHO, YKASKHBAET HA TO, 4TO MAIKIA
Omosormueckmii KPyroBoOpoOT BHOCHT (ONbIINE MACCH COJel B IOBEPXHOCTH

MOYBH TIPM MUHEPAINMBANWM PACTEHHI M TAKUM 00pasoM IIOANEp:REBaeT ee
33CONEeHHOCTE.
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Jlanee, n3 ananmaa TabauiE ciegyer, YTO HEKOTOPHIE PACTEHNUA MepeKawn-
BAIOT HA NOBEPXHOCTh Tpemmymiectsenno xuopuin (Suaeda, Halocnemum,
Salicornia), a ppyrme, Ha PAAY ¢ XJOPUASMM, U CYIbHATH (Petroszmoma),
HEKOTODHIE ke AKKYMYIMPYIOT Gos1bInoe KOMWYECTBO mieNodelr, IOBUANMOMY,
B (Opre OpraHO-MUHEPANBHBIX coenuHenuil (Anabasis), mepexonsamEx mpn
UPOKANNBAHNA B YIJEKHCIHbIE.

ObparTupimmuch K COAEPHRANII0 KANBUYA, MOMKHO BHJETH, YTO OHO OYeHH
KozefseTcA PN BHIPAsMEeHNAM €ro OT cyxoro seca pacrenmil. [las BuscHennms
pou KajbIUg HAMNU IPOJEIAH PACYST €r0 B MPONEHT3X OT 30IbI, IOSBOJLIO-
muit HoNHee ONeUNTh OTHOCHTENbHYIO €r0 POJh B 30abHOM oOmene (6-s1 rpada,
Tabun. &). lpn oT0M AenaeTcs BIONMHE SCHBIM BO3DACTAHHE CONEPHKAHASA KATH-
Mg B 30J€ pacTeHNil B HampaBlIeHAN OT COJMANBIX TpAsefi W COTOHYAKOL
K COJIOHI[AM H CBETIIOKALITAHOBOM TIOYBe.

W3 atoro CJICHyeT HOBbBIli, OUEHb BAMHEITT BHIBOJ O TOM, YTO CMEHA COJIOH-
YaKOBHX accomuanmit (ramoduToB) COMOHIOBEIME (HONBIHHO-COJISHKOBHIMN)
¥ ACCONUMANMAMII CBETIIOKAMTAAOBHX II0YB (IOJBIHHO-KOBBEIBHEIMH) COIIPO-
BOKA3ETCA YCWIEHAEM OTHOCHIEJIBHHON POJNM B IOYBe KANBIHA, YBEINYHBAI0-
LIUMCA TI0 Mepe CMEeH Aaccoimanmii.

310 ABIenne GHONOTHYECKOro HAKOIUICHNUS KATbIUA HMEET KOIOCCANBLHOC
3HAYeHNe B 3aMEUIEHUA oGMEHHOTO HATPHUA, OCTAIOUIErOcd B CONOHI[AX OT CO-
JIOHYBKOBOH CTA MU N B OCTENHEHHM COJOHIOB.

B npormsononomuocrs BO3PACTAHNIO KanbU#AA B aCCOUHAINUAX MeHee
38COJEHHBIX IOYB NPOHCXOAUT MOCTEDCHHOE 3aMHUDPAHUE AKKYMYNHAIMH XJO-
punos m cyabpdaros memgoueit. ITo npOﬂB.HHeTCH B YMCHDBIICHWH COJEPIHRAHUSA
B BoAuOfi BuTHKEKe Cl ¢ 24.43 10 0.27—0.379%,, SO, ¢ 8.039%, no caenos n me-
sounocta ¢ 6.39—23.19 no 0.71—2.71 9, B HanpaBIeHNN OT raJoPUTHHIX ac-
CONMANMA K HOJBIHHO-KOBBLTLHEIM,

Orcroma caepyer TpPeThE IIOJOKeHUe O TOM, 4TO CMEHA rajIoYUTHEIX aCCOo-
Nuagnil NONBIHHBIMM W KOBBUIBHBIME O0YCIOBIMBAeT YMEHbIIEHNE AKKYMY-
IANMA XJI0PUAOB M Cy;apPaToOB IPHW 30JIbHOM KPYTroBOpOTE.

ComocTaBnas msMeHeHMs B COCTABE 30IH PACCMOTPEHHHIX ACCOIMAIWIL
¢ PACCONEHHOCTHI0 M BHINIENOYEHHOCTHI0 COOTBETCTBYIONIAX IIOYB, MOMKHO
CHeIaTh Caeaywomuit 0CHOBHOI BHIBOJA: IO Mepe PA3BUTHUA DPOSHOHHOI0O IUKIQ
U PACCONIeHNA 30ThHMY 00OMEH PACTUTEIHHEIX ACCONUANNI 1 IOYB, IOAAePHM-
Basg JI0 HEKOTOPOIl CTEeNEHN COJOHYAKOBATOCTh IOUB, O0yCsOBIMBAET ILyTeM
yeeanyenna ornoruedua Ga : Na B monssy (a mporpeccupHoe HAKOIIEHHC
KAJIBIHA B BEPXHAX I'OPW3OHTAX, IOATOTOBIAS HOYBY JJA PACCOIOHIEBAHMS
U OCTenHeHHs, .

9™ coofpamenns TIpeBAPUTENBEB M OCHOBAHH HA MAJOM MAaTepmaJe;
O1n HyMjaloTed B cicTemaTndeckoir nposepke. Ho yxe m B macronmem supae
ybeauTensHo OmMpOBEPramwT MPHUONCHBAHEE PACTATEILHOCTH PpOAd (AKTOPA
COTOHYaK000 pasoBaHm.

JlomosmHuTenbHEMY TIOATBEPIRAAOIUME JaHHHMHI IO BTOMY BODpPOCY MO-
ryT OprTh marepmansl, npuBogumsie Hilgard, o cocraBe 30iEl pacTeHmit 3aco-
nennux mous CIHA (17). Ms Tabx. 5 BUAHO DTO IO Mepe mepexojia K pacTe-
HOAM. TpedyIomuM MEeHBIINX KOJIUYeCTB coyell B MOYBax, B UX 30J1€ BO3PACTaeT
cogep:xanme Ca m Mg u ymensmaercsa cofiep:kanme Cl u Na. syuenme mare-
pnaisos padorer T. I'eBenbcon (36) Tarse TMOKAaspBAET, 94T0 y BUA0B Arie-
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misia 1 Statice, B3aTHIX ¢ 0ojiee paccoJenIHIX HouB, oTHOomenne Na K cymme
Ca m Mg B BoAHOIl BHITA;KKe OOBIYHO MeHpINee, YeM B HPOQIHie TOUBH, T. e.
JlasKe 9TH PACTEeHHn CIIOCOOCTBYIOT O0OrameHmnio MPO(MIA IMOYBH I[eJOTHEIM 1
BeMJIAMM.

Y Hac HeT HUKAKNX AAHHMX, FOBOPANIMX O POJH 30JLHOr0 o0MeHa mpu
o0paTHOil cMene accopumanuii B yCAOBUAX 3aMUPAHNA DPOSMOHHOTO IUKIA
¥ HApacTaHWUA B8acONEeHHOcTH crpaHsl. 1o rumorermyeckm HeobOxoamMoO mpej-
TIOJIO}EUTEL B JIAHHHEIX YCIOBHAX HE PACCONSAONYI0 PONbL pPAcTenuil, a ycumu-
BAONIYI0 €CTECTBEHHBIN IPOIECC 3aCONEHU,

Tabauya &

CocTaB 30J4H pacTeHul 3acoJeHHHX nous Amepurn (Hilgard,
«Soils»})
3 3.2 I

WH pacTeHuUH 3 S5 128 |2 2 < -

38| % |22 |=s| 28 |s%9| =
& §3 | 8% 23| 2R |%8e| g

E= =3 L= %.3 °2 |3g=x =

CocTas 30T S5 S8 | S8E A% a3 SRE =5

i =
OnTuMyM coJeit B IoYBax

(yuTHI HA aKp) . . . . . . — | 494320 | 58560 — 149000 — —
aBOABL . v o o v & v . . . .| 19.87 12.03 13.81 | 11.61 7.99 | 24.18 9.85
KoOo o v v 000 v v o oo o 11,42 18.53 30.11 { 3.30 5.78 1.61 | 43.73
NagO . .« . v v v v v 0. {8539 39.45 32.58 | 2.38 5.15 2.76 4. 48
CaO. . . .. ...+ o] 9.8 1.36 8.70 | 5.25 8.05 | 65.06 | 20.51
MgO . ... e e e e e s 3.23 1.09 1.09 | 2.95 .15 | 26.70 2.56
MngOs. v o v o w v .. .| 0.22 — — 0.16 | 0.25| — | —
Fe,03 +AL,O; . . . . . .| 3.33 7.06 | — 2.22 2.39| 1.19| 2.9
Si0, . . v . ... 0. .. ] 1624 11.81 £.00 | 78.73 | 66.79 0.81 5.87
PO; . ... ... .. 2.80 3.51 5.60 (| 0.83 1.25 0.47 5.00
SO . - - v v v w268 4.93 5.90 | 3.20 4521 0.64] 6.92
Cl. . oo v oo v oo oo ] 2633 15.30 11.00 | 1.40 2.13 0.21 | 10.25

Bompexn rmnoresaM MOpPCKOr0, 50J0BOr0 M OHONOrHYECKOr0 DPOHCXO-
JRJIEHNA 3aCOJEHHOCTH IyCTHHD, OBUIA BBIJBIIHYTA TEOPWS KOHTHHEHTANBHOIT
aKKyMynsnuHu cometi. OCHOBHEE NN HTOH TEOPHU, HHIHE LIXPOKO BOCIIPI-
HATOH, BAKNIOYANUCH B TOM, 9T0 GONBINAA YACTH COJEBHX AKKYMYyJIAUMil BHY-
TPMMATEPUKOBHIX IyCTHIHb ABJIAETCH PE3yIbTATOM IIPUTOKA B OeccTOumEHIE
BAaHHHl cOJel, 0cBOOOAMBIINXCH NP BHIBETPMBAHUHE MACCHBHO-KPUCTAJImye-
cuux mopox. Mcmapenwe B yciaoBHAX KOHTHHEHTAJILHOIrO peyxmMa n Geccrou-
HOCTH CTPAaHH ABMWINGH YCIAOBHAMA COXPAHEHWA ¥ HAKOIJICHUH COJell, pU-
xopamux ¢ pacreopamu. Eute I'. M. Tanpunses yxassBas Ha 10, 9T0 BEIBETPII-
BAHUE TOPHBIX NOPOA ABJIAETCH BUKHEKINUM HCTOYHMKOM CONEHAKOILICHU:
B yCJOBHSIX KOHTWHEHTANbHOrO pesmmma (37).

B Cosercrom Cowoase sra runmoresa 6nira peickasana Imunkoit, Texpoiinen
n ppyramu. OHA MCIONB30BAHA H KOHKpeTusupoBaHa lBanosoit m Tepacny-
Mo [ia Hyayapmucroii crenm m IlpaconossM, I{osna m JleGenespm s
3asomxba. B CIIIA st ke mjen sHaunTeIbHO paHbuie Onry Brickasans Hil-
gard, pasnmYaBIINM IPEMOPCKOE M KOHTMHEHTANbHOE 3aCOJCHUE; IOCIejHee
B TOM ciy4ae, KOra MCTOYHNKOM coOjeil ABIATCH DPONECCH BEIBEZPUBALINA.
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Harris (33), ommpascs ma mccaenoBanus wu Bosapenuma Clarke, Merill,
Cameron, Dorsey, yse B 1920 r. fopmynupyer nono;eHne 0 Tom, 4T0 NEPBUY-
HHM WCTOUYHMKOM cOJeii B KOpe BHIBETPUBAHUA ABJIAIOTCH TIEPBUYHBIE MUHe-
pans, B cocrase KoTopeix mpueytersyior Cl m S.

B pesyabTaTte BosjeiicTBHA BOAHI M JPYI'UX areHTOB BECh Cl n 66apmas
9acTh S HEepeXOAAT B KHMCJIOTH, IPEBPANIAONNEcA 3aTeM B COAM NIenodei
0 OIeTOYHHX 3eMeltb. IIpu mcmapeHmM# pPacTBOPOB CONM HAKOIAAIOTCA B Gec-
cToynbrx obmactax. XIOpmAsl OpM 8TOM MUrpupyior OmcrTpee cyabdartos,
uyT0 00BscHAETCH, No muenmio Harris, ofpasoBammemM cynabdunos meTamios
1 MeHbIIeH PacTBOPUMOCTHI0 CyabPaTOB BOOOIIE IO CPABHEHWIO C XJIOPHIAMY.
Jlo mocnepEux NEeT BONPOC O KOHTHHEHTAJIHHOM COTEHAKOIICHNH OCTABAICH
BCE %€ B COCTOSHUM I'MIOTETHYECKOM, I TOJNBKO B IOCIHENHNE T'OfiI B WUTOre
nccneopanuii GepeMana OH DOXYImA cTpoitHocTs (20, 21, 22, 38).

Ilo A. E. ®epcmany, B 0CHOBe MEUrpanuy cOCJRHEHHI B KOPEe BHIBETPMBA-
HEAA B DOYBAaX JEKAT TPOIECChl PAcTBOpEHNA — WUBBJEYEHUA WOHOB W3 MUHE-
PAJIOB MpW BHBETPUBAHMI I IPONECCH OCAaKIeHNA W HAKOINIEHMS MX B Ompe-
MeNeHANX (PuanKo-reorpaguIecKuX YCIOBUAX.

A. E. ®epcman cBA3HBaeT MOCIEN0BATENLHOCTh W3BJIEYEHUS MOHOB,
OHCTPOTY WX MUIrpagma ¥ CIOCOOHOCTH HEKOTOPHIX M3 HUX HAKOIIATLCH
B 0eCCTOUHBIX BHYTPIMATEPMKOBBIX BIIAJWHAX B BIJE COJEBEIX MACC C BEJWYH-
HOll pHepreTmIeckmx Ko3(QPUINenToB (9K) MOHOB, NOHHHIMHM pAajWycaMH, Ba-
JNEHTHOCTHI0, IPOYHOCTHI0 KPMCTANIMYCCKOH peHIeTRN coeqmnHeHmii (Taba. 6).

Tabauya 6

HOCJIEIIOBaTeHI)HOCTL W3BjagedYeHUA MOHOB IIpu BEIBETPHBAHUM,
no A. E. PepeMany

I 11 111 v
Hopanor ussiedenus

HOHBI OKH | HOHBL 91N | TOHDI 9KH | MOHBI QKU

[ CI'Br| 0,23 | Na* | 0,45 [si0,” | 2,75 | Fe™" | 5,15
o ' . oo
Hobvm . . . . . . . . s N°0, 0,18 | K 0,36 Al 4,25
) 1807 | 0,66 ] ca” | 1,75
Llcos 0,78 | M | 2,10

[TozpmxuocTs 00pasylomuxesa coegUHEHN, HAKOIUIGHHE X B BUJE coeit
Tem Goxblne, Wem MeHbIIE sHepreTwyecKne KOHPPUNUEHTH HMOHOB @ CONGiL,
MeHbIIE WOHHBIH pPAajgmyCc W BaJEHTHOCTDL.

Otcrona citegyer, 970° XITOPUAK, HUTPATH, cynbPaTsl, KAPOOHATH WEToYelt
W YACTHIO METOYHBIX 3eMeJb W JON#AHE ABJIATHCH OCHOBHBIMH cOaAMY, 06pa-
3ylOUIIMA B KOpe BEIBETPHMBAHNA I 3acondiomumMi Geccrognsie o6aacTm.

IIponecert ocasspennss M HAKOIIeHUs comeit GyayT HOCUTh OGpaTHBIA Xa-
pakrep. Jonpwe Apyrmx B pacTBope (IPYHTOBHIX M HA3€MHEIX BOJAx) OcCTa-
HYTCA MOHEI ¢ HALMEHBIIMMY HHEPreTHYeCKUMM KOSPPUIUEHTaMU, T. €. TIpe-

IMYIMECTBEHHO KATHOHHI OJHOBAJEHTHRIC U ABYXBAJICHTHEIE W AHWOHE OJHO-
BAJEHTHEHIC.
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COOTBETCTBEHHO OHM ke OyAYyT HAKOILIATHCH B KOHEUHBIX OOJACTAX
MACPanU: pPacTBOPOB, BHYTPUMATEDUKOBHX BIAJMHAX, IYCTHHAX, 03epax,
oxeane. [lanpHelimas cynp6a colleif pucyeTrcd HAM B CIeAYOLIEM BHUJE.

B cBoeM paBuscenm# ¢ TOA3EMHBIMI U H83eMHBIMI BOAaM® oT o0gactei
TOCHOACTBA BII0BMAILHOIO IPOIEcca K OCHOBHOMY KOHEYHOMY pesepByapy
comeif — OKeaHY — COJM 3aePKIBAIOTCA M HAKOILIAIOTCA TI0 IyTH B HAHOCAX,
110YBax, 0Oaepax.

Bce npeppamenvst pacTBOpUMEIX COJelf B IepmMoj ABWKEHIA IX HA MaTe-
PUEe COCTaBJAIT OTCI0IAa KOHTUHEeHTaxbHYI dasy Mmurpa-
HM® conell @ MX HAaKODJNEeHUA B I0YBAaX, Ype3Bnyaiino
pasHoobpasuyio Mo gopMaM M pemammyid DO pasMepaM.

IIpeppamenus cogieii B MOPCKOM — OKEAHHYECKOM — BOJOEME II [1aKO-
TLUIEHWE B PABJMYHBIX YCIOBHAX MOPS DPEACTAaBIAANT § a3y MOPCRY 0.
Haxonnenusie B MOPCKAX YCIOBUAX (JOHHBE OCAJKHN, MAPUIU, JATYHBI) HIIHM
B YCIOBUAX KOUTWHEHTAJNBHEIX COJH, INEPEKPHBAACh MEXAHWICCKNMH OTIO-
JReHUSIMI, IOABEPrasch pasIMYIHbiM (OpMaM mMeTaMOppHamMa M, HAKOHEI,
OIIyCRafgch HA PABNMUHYI I'IyOMHY B BeMHOI KOpe, MOTYT BHIRIIOUATHCH U3
ripoiecca Ha IPOMERYTKH, papHEle reojgormuecxknyM smoxam. U sgums sarem
NOJi BIMAHUEM IOAHATHI 36MHOIl KOPH M [eHy[ATUH norpeOenHsie cOjteBHIE
CKONJICHUA BCTYNIAIOT BO BTOPHYHHI IMKJ, PACTBOPAACH, MUTPHApPYHA II HAKO-
TUIAACH BHOBB,

ITH [UKJIH HA IPOTHMEHNN TIeOJOrHYECKOrs CyUECTR! BANIH BEMHOIO
nmapa NOBTOPAAHCH HEOZHOKPATHO 1,

Tary0 WMEHHO CHOMHYI0O WCTOPHI0 TEPEMUId ¥ IEepesRUBaIOT CcOJIeBbie
akkymyasagun pepxaero cuypa (CIIA), nexmreiina, mena, 10psf, 0coGenno
MUOIEHA 1 B PAjAe CAyJyaeB YeTBEPTUYHOIO IEPHONA.

ITpoueccst 3aconeHUsa TOYB TPEACTABAAT YACTh HTHUX IHUKIOB I CBf-
3aHB TIPEUMYIECTBEHHO ¢ (pa30il KOHTHHEHTAJBHOI MUTpamii I HAKOILICHUs
coneit.

OCHOBHBIE YEPTHI TEOXUMUM JJIEMEHTOB U HPOUMCXOHILHIL
COE/JMHEHNMY, VYACTBYIOIKUX B 3ACOJIEHUH 1IO"IB

OCHOBHEIMH 3JEMEHTAMY, COEUHEHMA KOTOPHX ODYCHOBIIBAIT BOJHUK-
HOoBeHMe 3acojeHHHx mous, asasiores Ca, Mg, Na, K, Cl, S, G, N, B, Si.
Kpome osroro, B mocmepnee Bpemsa paboramm Otjena SKCOEPAMEHTANbHOTO
II0YBOBEJICHNA yCTAHOBIEHO ydyactme Li, a tamke J m Br. Mumrpamus oTnx
3JJEMEHTOB I HAKOIJIEHNE X B 34aCOJICHHBIX IT0YBAX HpOTeRaIOT B q)OpMe cie-~
Ayomax raapreimux coxeit: xiopuast NaCl, KC1, MgCl,, CGaCl,; cynbdater —
Na,SO,, MgS0,, K,S0,; rapbonatsrt — Na,CO,, NaHCO,;, KHCO;; nurpa-
o1 — NaNQ,, KNO,; 6opara — Na,B,0,.

Ecrs Bce OCHOBAaHMA CYNTATH, YTO K DTAM COJNAM IIPHCOC/MIISIOTCH CHIU-
Katel — Na,Si0,;, K,Si0,; 1m rymare memnouei.

! Mo muenuto G. Linck, Tarux UURIOB OCBOGOMIEHUA COJeil U uX norpededud
OplI0 He MeHBIIe %4 COOTBETCTBEHHO % IUKJIAM ropooGpasoBaHism.
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Opranmdeckas ¢BA3b AHHOHHRIX W KATUOHHHX DJIEMEHTOB, ¢ OLHOH CTO-
POHEI, U BHICOKAH PACTBOPHMMOCTE DONBIIMHCTBA MX COEJUHENUl,— ¢ APYTIoil,
00yC:10BIABAIOT 3HAUMTEIBHYI0 OOL[HOCTh MX reOXMMMH B 3€MHO KOpe 1 00-
Y10 POib B fBIEHNHX HAKONIEHNS COJeil M 3aCONeHNsA I0YB,

He craps mepex co0oit 3a4a9m TONHOTO 3HAJNH3A M€OXNMUIECKOIN UCTOPHUM
JACOHIOIMMX IOYBEL DIEMEHTOB M NX COefMHEeHUil, paccMOTPEM OCHOBHEIC
yepTH NX TeOXUMNHU B TOi cTeNeHN, KOTopad 00ecneTnT KaK JOCTATOTHOE PAsh-
SICHeHRE TPOHCXOIKAGHUA COJell, TaX W HEKOTOpHeE 0coDeHHOCTH UX mude-
pEHIHAUI B IPOCTPAHCTBE.

Raasnuit (Ca). Ar. Bec 40.08. Cogep:xanne B semmoit xope 3.359%,,
B MaccuBHHX 10pojax — CaO — 5.089%,. Ilepsnuno Kanpiuit ABAAETCH Of-
HOM 03 BaKHEUNINX DJICMEHTOB B I'JIABHOW KPMCTANIMIANUAYN B CHJIMKATICI
obomoaKe. .

OH WHPOKO PACIPOCTPAHEH B OCHOBHHIX U CpPefHUX MATMAaX, BXOjAH B
cOCTaB A4BrUTOB, POTOBEIX O00OMAHOK, NJArMOKIA30B, H 9acTO0 mpeodaajpaer
141 MaraueM B TAKUX OCHOBHLIX H yJILTPAOCHOBHEIX NOPOJAX, Kak 023aibTH,
ra6fpo, nepUOTHTEH.

JIGTKO BHIIETAYMBAEMHT M3 TOPOJ NPM MX BHBETPUBAHUM BOZAMHU, CO-
nepsramumit CO,, Kanbumii B Kauecre raapHeimmnx coepuuenmit naer CaCoO,
n CaS0,.

06a coepuHeHUA OTAMYAKTCH HIYTOKHOM PACTBOPUMOCTHI0 U JAIOT
IIMPOKO PacHPOCTPAHEHHEIE OTIOMKEHUA KaNbIUTOB, M3BECTHAROB, Mepreieii,
TITICOB,

B 0co0mx, 10BOIBHO peKuX yCIOBUAX, KPOMEe HUX, MOKeT HAKANJINBATECA
xaopnereii Kaxpumit CaCl,. Tar, mo ywraszamusm H. C. Kypmawosa m ero
VIeHHKOB W MO HeKoTopbiM cooOpamenusm B. II. Kportosa (39), B coadumx
ozepax jumrensHoro yemxanms (GaCl, makonasgercs B pacrsope, B mrore 00-
MEHUBIX PEARIuii, Tpu fomoMuTN3anun qoHHHX oraoskennit CaCO, (peaxnnsa
Mapuasara — 2CaCO, +MgCl, =CaC0,.MgCO,--CaCl,). ITlo nabanopeHmam
CG. N. TwpemuoBa na Myranu, CaCl, uaromadgercd B TOBEPXHOCTHEIX
rOPHM3OHTAX COJIOHYAKOB BCIeACTBHe OOMEHHEIX pearmnuii mempy Na xJopH-
£TOr0 HATPA, IIOJHIMAKIIErOocsi OT I'PYHTOBHIX BOJ K II0BEPXHOCTH, W TIOTJIO-
IleHHBIM KajermeMm rpyara (14, 22).

Hpn npouneccax gaurensuoro paccoienus (aCl, nHOrga B 3HAYUTENBHBIX
ROJAYECTBAX HAKOMIHETCA B IPYHTOBEIX BOXAX JenpeccHit (Dapmu) Kacnmii-
CKOH paBHUHEIL.

Maruamit (Mg). Ar. Bec 24.32. CogepmuTca B 3eMHO# KOpe B KOIne-
¢TBe HECKOJBKO MeHbuIeM, 9eM (a (2.35%). Marumit mogsasgercs B cOdAX IpH
BHBETPUBAHUN CJIENYON[NX IIIdBHEWINNX MArHe3WaANbHEX MMUHEPAJI0B: OMOTUT,
0.1MBHH, aM(uOONE, NNUPOKCEHH], ABLUTH, SABIAKIIUXCA TPEHMYIIECTBEHHO
MHHEPAJIaMN rIABHONW wpmerTannmzanum, I[lepBmunpie MAarHe3MaJBHBEIE MII-
nepanel, TakuM 00pazoM, CBABAHEL B OCHOBHOM ¢ TeMH ke TOPOZaMM, 9TO M
KAlIbIAEeBHE.

llpn BHBeTpMBanMM MArHe3MAXBHEIX MUHEPAJNOB BHAaYade o0pasyeTcd ru-
pocmamkar (ceprentma Mg,Si,H,0,) marnma, xoropsiii satem pearupyer
¢ GO, aTMoc(epst M BOj, CPaBHHUTEALHO OHICTPO TEPEXOAUT B KOLIONIHYIO
MgH,(CO,),, a satem B mpmcramnnyecryio Qopmy remsmaruesura MgCO;,.
(1HaKo Docaenymonide B3auMOpeliCTBHA ¢ Cysh(aTaMud W XJOPHAAMH LIPHBO-
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AAT K 00pagOBaHNMI0 MMPOKOUBBECTHHX B CONAHHX 03epax M mogsax MgSO,
(rmzeput) u MgCl,.

Umewrea yraszamma (I'. Bepr, 40) Ha TO, 970 BHyTpUMATEpUKOBHE MOPH
B 03epa U yCHXAKIIAE MODPCKNE 3aJIUBH B PAJE CIHyTaeB NOj BIUAHUEM TIPU-
TOKA PEYHHX M pOJHAKOBHX BOJ, ¢ OJHOI CTOPOHE, M BHIIAJICHNs N3 PACTBOPA
Haumonee pacrBopamux coxeit GaCO, m CaSO,, — ¢ apyroit, oGoramamntcs
MAarHesNaJabHEIME COIHMA.

IIpn srom cradana B pactBope OyxyT nHaxommreea ®m MgSO,, u MgCl,.
Janbreiimee ychxanme ozepa noBefeT K BHNAieHio Kusepura MgSO, u ocra-
Biaenmio B pacrsope nums MgCl,. EcrecTBenno, 410 Ha 6eperoBux cOMOHIAKAY
U XMMA3MEe IPUJIEralmUX FPYHTOBHX BOJ OyjeT 09eHh OTPA;KATBCH COJep-
JKAHNEe MAarHu#a B o3epe.

H a1 p mii (Na). At. Bec 22.997. Cojepmanne B seMuoit kope 2.4—2.639,.
leoxumna Na 3HAUUTEALHO OTIHYAETCH OT TEOXUMHMHA HIEJOYHLEIX 3eMelb
Na, Do pacupoCcTpaHeHHOCTH B 3eMHOIl Kope zanmmaer 6-e mecto mocae O, Si.
Al, Fe u Ca. OcHOBHHM MUHEPaioM, ¢ KOTOPHM C8A33aH Na M BHBETPUBAHUE
ROTOPOr0 fiBIAETCA TIJIABHEIM MCTOYHHKOM MHOI OIMCIEHHEIX cojieii Na, aAn-
JHETCH N3BEeCTKOBO-HATPMEBLIE [ONEBOH mOaT — MIArMOKIA3 — Hambouee
pacnpocTpaHeHHkA MnHepan seMuoit KopH (40.29%,). B 3HaUNTeNbHEIX KOJUTE-
ctBax Na BXOAuT B ¢cOCTAB AJK0MTOB — 9MCTOr0 MM IMOYTHM IUCTOrO HATpHE-
BOr0 NOJNEBOrD INpaTa.

BrseTpuBanne ykasaHHEX I HEKOTOPHX APYIMX HATPHMEBHX MUHEPAJIOB
(medesinn) ABAETCsST OCHOBHLIM NEePBMIHEIM MCTOIHMKOM coseil Na B mope
BHIBETPMBAHNA M 109BAX. lIpW BEIBeTPUBAHUEA AJNOMOCHIUKATOB BHAYAJIE
TIIPONCXOANT THAPOIUTHIECKOE OTIeTIeHNe rujipocnankaTa ratpua NakHSi10,,
KOTOpHIl, 00aKad pesKonienoyHol pearumeitr, sHepruano npucoeanaaet GO,
Bo3ngyxa, masag Na,GO,; um n(Si0,).mH,0 — amopdusiit remxs KpemHeseMa
(P. Bpayne, 41; I'. Bepr). B Taknx cayuaax o0pasyomancs cOZa WM TPOHB
(Na,CO; . NaHCO,) meryT ABMTHCA MCTOYHMKOM COJOBHX AKKyMYJAnnii
n 3aconeHnd. Kax noxasann uccaegopanud Hosia m BrcrpoBa Ha uedennue.
3TOT NyTh 00pasoBaHUA COAsl HMeeT Doanmoe zHaveHue (42).

VcTOgHMKOM CO/si B MOCHEAYIOUNX I[MKJI3X BMECTE C3THM MOTYT ABUTHCH:
1) oGmenHble pearnuu mMe;xAy Na moyBeHHEX Koju1oMmoB cosoHnoB u Ga, Mg
unn H mousBeHHBEIX DPACTBOPOB TPH PACCOJOHIEBAHMMN CONOHIOB (peannusa
'Tenpoiina), a Tamke 2) pearinsa XaopHoB, cyianPaTOB M HNTPATOB HATPHUA
C YrUIeRUCHEIM KajibIueM Mepreieil iM M3BeCTHAKOB NPH TOCTOAHHOM OTTOK”
npoayKToB pearnmu. CymecTBoBamme sTof peaxnum upmsHaBanx beproane.
nozme Hilgard n, maroner, B. JI. Pouxnn. OTTok copsl uMeeT MecTo xubo npu
ee BHDA[eHMH M3 PACTBOPA HA XONOAY, In00 UpH (UILTPANIIOHHOM M Kammmi-
JAPHOM JBIKEHUN CoOJell dYepes mapdoHATHYH TONHIYy, KAK 3TO MOKAa3alu

ousiTsi C. Jloarosa B BUY AA uJI. Mamaesoit B JIagopaTopnm sxcnepuMenTanhb-
HOro nouBoBenenus Il ousennoro nacTUTYTA HM. [L0KydaeBa; 3) BoafeiicTBme r1-
3000pasnoit yrrerncnorsl Ha NaCl, NaNQO,, Na,S0, ¢ obpasosanueM cos Opit
Sonsnmx ronmaecTBax CO, (pearuus I'. llynnne); 4) npucoegunenne pacTso-
pennoit B Boge CO, K cepHECTOMY HATPy, 00pasymoLEeMyCHd PN BOCCTAHOBIC-
HUHE CepHOKUCIOr0 HATPA — pearnun, obycuosmsumieir, no mueHawn ['yxxepa,
cbpazoBapme 3HaMeHMTHX zajemedt Tpoun B Ermnte (Wady Natrun). Cyme-
CTBOBaHME 3T0il peaknui 1 OONBINYIO POIbL ee B 00pas0BAHMM COJLI JOIYCLiAK0T
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Kammackuit n E. H, Wsanonsa (43); 5) pasnoskeHne HUTPATOB B aHAIPOOHHIX
VEIOBUAX ¢ II0Tepel ORUCIOB 430Ta, ¢ NpHCOeiNHEeHNeM YIIeKNCIOTEH K 0CTaB-
meMycH H8TPHIO u 06pa3oBaHMeM COAE. PeaKNnuA DKCIepEMeHTAIBHO BOCHPO-
nmapenena Aladjem (Harris, 33) m monyckaerca B. JI. Hcawenwo gas osep
Hynyaaunckoit cTenu; 6) MuHeparsmsanyws OpraHOMHHEPANBLHHIX COeXUHEHHIA
Na, ®ag oT0 BepostHO, mo mccaegosaumam Gameron (33), nus Serkobatus u,
HOBHNAMMOMY, AN TAKMX pacrenuit, Kark Anabasis.

Bonsmas 9acts 0cBo00KAAIONIET0CA TP BHBeTpnBAHNK Na cBs3HIBAETCH
I033Ke MOHAMHM XJ0Pa, NOCTYNAOIUMI B PACTBOP IPH BHBETPMBAHUIL 0CHOB-
HEIX W VIBTPAOCHOBHEIX TIOPOX, ¢ 00pa3oBanmeM O9eHh PACTIPOCTPAHEHHOIH
comn NaCl.

Becr opmamas o0pazoBaBmniicd XIOPHCTHIT HATPHit B DOCIEAYIOHIEH
re0JIOrN9eCcKOii MCTOPAU 3eMHO KOpHL o¢TaeTcs, o mHernio I'. Bepra, nascer-
na B Buje NaCl, KoTopHif IpH CONPHKOCHOBEHHIN ¢ JABOil He pasjaraercs,
a cyGaummpyercsi. Baarogapa secokolt pacrsopumoctu NaCl co smagmrens-
HOit ORICTPOTOM METPUPYeET K KOHeYHLIM 0acceifHAaM — OKeaHny, MOPAM, BHYTpII-
MATepMKOBbiM OeccTo9HHIM oOmacTaAM. OcHoBumMu pesepByapamn NaCl u
ABJHIOTCH T jKe BOJIHI 0KeaHa W Mopeil; MCX0jid U3 COBPEMEHHOTO0 COJePIKAHNA
NaCl B oreane, Clarke ucaucaser Bospact okeaua pasusiMm 100 000 000 ner,
CYMTAaf, 9TO BCe COMU VUPHILIM B OKeAH TPU BLIBeTPABAHUN TOPHBEIX IOPOJX.

Onuako, TOMEMO BHBeTpuBanud, HepsuunsiM ucroauukoMm NaCl aBnswores
% ByJKAHIM9eCKUe BHeIeHNus, 00pasyouiuecs Y BHX0a PyMapo KOPKH XJ10-
PHCTOTO HATPHA W DAPH CONAHON KHCIOTH (CM. BHIIE).

Mensniasa, HO 3HAYMTENALHAH YACTh HATPUA MUTPUPYeT B JOpMe CEpHOKNIC-
amx coaeit Na,S50, u akkymymnupyercs B Bune mmpadumura Na,50,. 10H,0,
renapauTa Na,50, M KOMILIEKCHHX coieil — riaybepmra Na,S0,.CaSO,
1 jp. Cyasar marpus odpasyeTcs TaK:Ke IPU BO3JEHCTBEM CEpPHOIT KUCIOTH,
NOJy9alIielicd TPM BHIBETPUBAHAM HEKOTOPHX CyNbU0B (HIHPUT) WM OKMC-
JeHWUu CepHl, CEPHMUCTHX ra30B U T. ji. HA yrieKACHble W XJIOPACTHe comu Na
N HATPOHHEIE AJIOMOCHINKATH.

Xnopnc'rm% CEePHOKMCIIbIE M YTJIEKHCJAble CONM HATPUA ABJIHIOTCH riaaBHeil-
mWAME COeJMHEHWSIMN 33COJEeHHHX I0YB KAK B CMEICIe MX KOJIYecTBa, TAK
U B CMEICJ€ PerMOHAJNLHOM M TE€HETMIECKOM.

OHn ke 1 0c00eHHO XJOPHCTHIT U CEPHOKRMCILIYT HATPULI ABISIOTCH IJIAB-
HeliINM® COJIAMHA COJIOHYAKOBHIX IT0OYB, MOped WM COJHAHEX 03ep.

OHAKO IIHOT/A 3aMETHYH pOJb B 34COJEHNN II0YB M HEKOTOPHX 03ep
urpator 6oparsr w murpaTH marpus (Na,B,0,.10H,0, NaNO,).

BopRoxumeaniii HaTpuii nepBuwdHo oOpasyercs, BO-MEPBHIX, P B3ANMO-
fleficTBIM 1OHOB 60pa, DOCTYNAKMXX B PACTBOP NPW BHBETPABAHWE CHIMKA-
T0B Dopa (TypMaJsmn) @3Bep:KeHHHX TOopox ¢ Na, HAXOAAmmMMCA B pacTBope,
4, BO-BTOPBIX, NPAMBIM BO3JeiicTBMEM TAapoB U PACTBOPOB GOpPHOI KHC-
JIOTHl, BHIAEIAKMMNXCA IpPN BYIKAHNIECKUX ABJIEHAAX, HA COeHWHEeHHS
HATPUA.

IIpomcxoacpenne ARKyMyJnANHii HUTPATOB HATPHA eme Tpelyer CBero
necae0BAHAA. B yciaoBmAX 3eMHOr0 mapa as0T B MACCHBHLIX DOPOJAX IOYTH
He HaxonuTcA. [losToMy Nponecchl BEIBETPNBAHAA TTEPRIIYHO HE MOT'YT SABUTHCS
ucroqHIKOM HUTpator Na. OyeBmano, ux oOpaszoBaHue CBA3AHO ¢ JeATEIHLHO-
cThi0 yeBogionmx N m HETpRUUUpyOIZX OaKTepmii.
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Kanui#t (K). Ar. Bec 39.10. Conepmanne B seMHoit Kope 2.35%,. l'eoxu-
MEA KaJIHA 09eHh 0JM3Ka K reoxumun Hatpus.Hanmit nepsunano ABjigerca B oc-
HOBHOM 9J1eMeHTOM KMCABX marmaTmaecKux nopox. Ilpu sToM raapHeifmmmmn
KAINAHLIMUI MAHEPaJaMU HBIAKTCA KAJMNWHBINA TOJeBOil HINAT — OTPOKJA3,
KameBad CII0/ia — MYCKOBAT; B Bifle NpuMeceit K cofepnTed TaKe B COCTA-
Be OMOTUTA, DNIATHOKIA3a, anbdmTa.

Xaparrep BHBETPUBAHHA W 00pA3YOMMXCH IIPH BLIBeTPABAHMM KaJiMii-
HEX MUHEPAJOB COJiell M re0XHMUA MX aHAJOTAYHLEI HATPAEBHM CONAM.

HeoGxonmMo 0TMeTUTE, YTO B CBA3M C NOTJIOIeHIEeM Kajud OpPraHWIMAaMA,
PaszamIHoTo pojia OGmosmramir u Goidee mpounoit, dem Na, ancopbmuu Kosmon-
JaMm, cojieBHe CKOoILieHus KaiuA BooOmje B 3HATUTENLHHX Pa3Mepax BeTpe-
4aI0TCH pense.

Hecmorpsd HAa mouru oamnakxoBoe cojepsanme Na mw K B m3BepiReHHHIX
nopogax (2.97% m 2.57%,), Kaymit O1arogapd 3TOMY HAKOIIAETCH B MOpPCKUX
BOJIaX ropasjfio MeHbille HATPHH.

OcHopuBIME coseBHIMu coefubenmamu kamma asxaaworca KCl, K,CO,,
KNO;, K,50,. OTu coeinHenus NPUHMMAIT y4acTHe B DPAZBUTHI 33CONECH-
HEX T04B, OfHAKO, TI0 CPABHEHHIO ¢ JPYIMMIU CONAMU OHM HMeKT 3HAYeHie
NO[iYAHeHHOe, BIpodeM, OTMETAOTCH CJIydaW 334C0JeHUH NOYB TOTAMIOM
(A. H. Posanos — Hazaxcran) n kanumirHOi cenutpoii. B cocrase couesnix
akKkymyadnuii conmmt Kaguwd BeTpedaTCA B BuAe psja  JBOWHHX conel
tnna kapuagwra KCl.MgCl,.6H,0, wawmmra KCI.MgS0,.3H,0, raasepura
(KNa),SO, n ap.

X amop (Cl). At. Bec. 35.457. Conepsxanne B cocTaBe 3eMHOI Kopwr 0.199%,.
Xa0op M HWsKe ONNCHBAeMEH O0p TepBHYHO ABIAAITCA dJIEMEHTAMM OCTATOY-
HOYl KPHCTAAIN3ANNA MArM. B MarMarndecKux mopojax XiIop NPHCYTICTBYeT,
raaBHEM 00pasoM, B JABYX OCHOBHHX (JopmMax: B BUje PACCEsHHON npu-
MecH, cocTaBHoro onemenra xuopanarura (agz(PO,),Cl m copmamura 3NaAl
SiO,NaCl.

B sxuapunx 00pasoBamisaX XIOp BCTpedaeTcd B Bafe NDupoMopgmTa
(PbCl).Pb(PO,), aumaresura (PbCl).Ph(PbAsO,) m Bamagura (PbCl).
Ph(VO,),.

Brserpusanme nopon, cofepalinx Xmop, 0cBoO0KIAET €r0 HOHKH,, KOTOpHe
BrocaefcTBuu cBsA3mBalorca HaTpneM B Na(Cl. Tax rar kanwit B 3HA9UTeNbHOIM
cTelleHN 3afep;KIBAGTCA OPraHI3MAMH II IIIMHAMI, TO B pacTBOPAaX KOPH BHBeT-
PMBAHAA re0XuMUA XJi0pa CBABAHA NOYTH TONHOCTHIO ¢ HatpmeM. Hpome Toro,
XJIOp MOHBIsAETCH B KOpe BHBETPUBAHUSA I TYTeM BYJKAHNIECKNX M3000pasumx
Beifenennii B Bugie Cl nam HCI. G. Linck cauraer, aTo B pannue nepmogst reoio-
FUIECKOTO CYHMIeCTBOBAHUA 3€MHOTO HMIAPA B3HAYUTENHLHAS FONA XJIOpa TOSBH-
Jlack B OKeaHe UMEHHO JTHM IIyTeM, ¢BA3aBmmchk ¢ Na yske mo3mxe, D0 Mepe
DpHATOKA TOCHeHeT0 ¢ KOHTMHEHTOB IIpII BHIBeTPHBAHNH .

Cepa (S). Ar. Bec 32.06. Cogepsxanue B 3emHoit Kope 0.069,. Cepa B mac-
CUBHO-KPHCTANMNIeCcKNX TOPOAAX HAXOAUTCH, rIaBHEIM 00pasoM, B BHJe
CePHUCTHX MeTannoB — cyasdPuaoB. CynnQuuel, mOMUMO NX KOHI[EHTPAIjHU
B 00pa30BAHNAX O0CTATOYHOI KPUCTALINBANMNII MATME (THEBMATOTEHHHX M Tl
POTepMANBLHHEX), 00pasyior, Ho Bo33penusaM Tamaumaa m ogspmMupgra, BHYI-
peuu0i0 000J09KY, pPACHONOKeHHYK MeKAY BHeUlHell CuiIMKATHON Kopoil
II TEOOTeTMIECKMM sKele3HHIM AApOM 3eMim. B Kope BLIBETPpMBAHHMA CepHO-
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CTHle MeTa Uikl 00pasyloT IIyTeM BOCCTAHOBNEHWMS W CMEHH er0 ORHUCIeHHeM
cepy, CepHYK KHCIHOTY W COJH CePHOM KHUCIOTH, B TuCie KOTOpHiX namboiee
PacIpOCTPAHEHHEIMH HABJIAIOTCA CeDHOKMCIEe HaTpmili m Kaunsnmii. Hpome
9TOT0 OCHOBHOTO IyTw 00pasoBaHMA cosiell cepHOIT KMCIOTH, HEKOTOPYI POINb
urpaeT TaKie ORUCIEHNE MeJKMX KaNeJeK CAMOPOAHOU CepHl, pacCesHHOH
AHOT[{@ B TOJIIlEe TOPO..

SHAYATENHbHYI0 POJL B 00OPA30BAHMM COJeil cepHO KHUCIOTH uUIPAIT
n ByiKanmIeckue hgesnenms ceps B Bume SO,, H,S, orucasemux 1go cepnoit
KUCJOTH, DPHCOEUHHIONEi 1035Ke KATHOHHL.

X10p m cepa ABAAKTCH dIEMEHTAMU, IePeXONALMMU B PACTBOP TIPHU BEH-
BeTPMBAHMM U MATPHUPYIOMIMMH B 0CagKaX ¢ Hamboxpmeit ORCTPOTOHA MO cpas-
HEHUMI0 €O BCeMM UPOIUMU SIeMEHTAMH.

B o p (B). At. Bec 10.82. B cocrase semuoit kopul 3aammaer 0.0019,. B nep-
BMYHOM BHji¢ OH HAXOAWTCA B OCTATOYHBIX KPUCTANNM3ANUAX, MIABHHIM 00pa-
30M, B BHJI€ CIHOKHOT0 DOPaIOMOCIIIMKATA TYPMAJINHA,, BCTPETIaIOMIerocs B er-
MATNTOBHX W ATIMTOBEIX jKWiIaX rpaHmtoB. Heworopoe Koamgectso Gopa
CBA3aHO ¢ APYTUMHN, CPABHATEILHO PEAKNMN, CHIMKATHHIMM MUHEpPAaIaMm —
GOPOACKMHNTOM K JNIOZBUTMTOM.

WsBectHre conm IMenodefi m IMesOYHEIX 3eMenh OODHOI  KHCHOTH
00pas3ylTcA TPHM BLHIBETPUBAHUA HABBAHHHIX MMHEPANOB, KOTOPOe NpOoTeKaer
KOCTATOIHO ORICTPO.

Bop xapakrepuayerca HeKOTOpOil TeTydecThI0 ¢BOMX cOefunennit. [losromy
4acTh DOPHOKMCIEIX cOJieil BeJleT CBOe TIPOMCXOsJeHMe OT rasoobpasmnoii Hop-
HOM KMCIOTH, BEjensomeiics us Qymapomn (HBO,).

BopHorucasie conm 004agaloT A0CTATOYHON PACTBOPEMOCTRIO MW TIO[BUK-
HOcTh0. OcHOBHBEIMM cOssMu BOpPHOM KMCIOTH, UTPANIUMYU POJIL B IpoIec-
cax 3acosieHds, apisoTes Oypa mau Tuaran — Na,B,0,.10H,0, Gopauar —
Mg,C;B 14044, comemamnt — (a,B,0,,.5H,0, BOpOHATPORANBIUT —
NaCaB;0,.8H,0.

Azor (N). Ar. Bec 14.008. B cocrase semnoit xops sammmaer 0.039%,.
ATMOQUABHEIA SJieMEHT, KOTOPEHIA B YCIOBHAX B3eMHOT0 HIAPa HAXOXATCA
B OCHOBHOM B HECBA3aHHOM cOCTOAHMM B atMmocdepe — 75.54%,. B cocrase
MACCHBHEIX TOPOJ 30T NOYTH OTCYTCTBYeT.! 3aCONAIHINE B HEROTOPHX yCI0-
BUSIX NIOYBH A30THOKIICIEIE COJIM HATPUH M KAJUNA, NOBUIUMOMY, ABIANTCA
npojgyKTamum: a) ycsoenus atmocepuoro N u murpuduxanum; 0) ormcaeHMA
aTMOC(EPHOTO 830T2 dNeKTPUIeCKAMU PAa3pAaMM; B) BYJIKAHHYECKMX BEIje-
JEeHWH XJO0PMCTOr0 M YIIEKHCIOTO AMMOHHA, BO3HMKAKHIMX, 10 MHEHHIO
Wolf, nyrem npucoegunerns armoceproro N k Cl n H, Bupensommmcea npn
U3BepyKeHMAX B mapax ; rasax (44). I'mnoresa Orcenmyca o IpomexomaeHNn
CeJMMTPH M3 I'yaHO, OYEBIHO, HE MOKET Pa3ielAThCA B HACTOAMIMIY MOMEHT.
OcHOBHEIM yCi0BHeM HAKOILIEHAS HUTPATOB, IO HAllGMY MHEHIIO, ABIHETCH HUu3~
Kaf feHNTpROUKANNL B TYCTRHHAX, 00Ja4aI0MNX BCIEJCTBIE CYX0CTH, FOCION~
CTBOM OKHUCIHTEIBHOTO perKUMa.

Yraepon (C). Ar. Bec 12. Cogepxanne B 3emuoii kope 0.03%,. Yrae-
pO4 M er0 re0XUMMS TPEfCTABAAKT MHTEpPEeC B BOIPOCAX M3YIeHUA 3aCOMCHHBEIX

ERLETS

1 G. Linck wmonaraer, uro mepsoucTounuxoM N B armocdepe ABAAACH MarMaTa-
yecKMe BHIAeJeHua rasoobpassHoro N a NH,CI (26a).
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OYB IOTOMY, 9T0 pPAMA COJeil, XAPAKTEepHHX Il JAHHHX [0YB, ABIAITCH
coaamu yroapuoil EmcuoTH: Na,CO,;, NaHCO,;, K,CO; u ap. Comepsxamuitcs
B MAarMaTuYecKmx Nopojaax c¢BoOORHEBIN yriepojs B BUje aaMasza m rpadura,
6aarofaps yCTOWIMBOCTE NTOCHEAHMX, HE MOKeT OKA3aThCsH BHATNTENHHEIM
NCTOYHNKOM YIVIeKACHOTH B KOpe BLIBETPHBAHMA W TIOUBE.

HeanauuTenbHasle KOJIMYECTBA YIIEpPOAa. CBHA3AHHOTO B KapOmpe sKejesa
1 HeKROTOpHX KapboHaToBHX cmianKarax (kaHKpmHAT — SNaAlSi0,.CaC0,)
TaksKe He ABJHITCH OCHOBHHIM MCTOYHMKOM YIIEKNCILIX COJeid.

I'naBHEM, HepBUIHEIM MCTOYHUKOM yIiepoja B armocepe ABHAIOTCH razo-
oopazuse Bhjestenusa (GO, m GO m3 pacmiaBieHHHX MarM.

3uagnrensuast wacre (GO, armoceps DoCHe BO3HUKHOBEHMA HA 3€MJle
SKM3HK yIacTBYeT B OmosnormieckomM Kpyrosopore yruepoja. OrpoMase Maceh
CO, csazaunl B Buje m3BecTHAKOB (B 25 000 pas Ooanme, 9em B aTMocdepe.
BepHajckumit), yIacTBYA B INKIAX celUMeHTAlAM, MeTaMopdusanuy u B Hocie-
AYIOMNX HOBHX BYJIKAHNYECKAX W DIyToHmdecKux BhjesneHnsax CO,.

Vraernmcnora 00ajaeT H0OBOJIBHO BLHICOKOIl PAaCTBOPHEMOCTHI0 B BOAE N WH-
TEeHCUBHO YJY4CTByeT B BLIBETPUBAHMM TOPHBIX TOPOJ, WIMPOKO B3amMMOjetter-
BV ¢ rujponurndeckn o0pasywomumuca ragpocnianrarami Na, K, Mg, Ca. Ilpu
aToM 1 0Opasyrorcd OurapOonaTsl u KapOOHATH HIEI0Yell M HISNOTHHX 3eMeJlh.
Haumboasmreit pacnpocTpaHeHHOCTRIO oOTamdarorTcH OmwapOonar m wapOomar
HaTpu#d, Urpawiime peuIan(ylo posab B 00pa30BAHMM COJOBHIX COJOHYAKOB
N COJOHIOB.

Eme 0Oomee pacnpoctpanen wrapdomar kaaenms, (GaCO,,— coemmuenue,
KOTOpOe Osaroapd HWYTOKHOX PACTBOPUMOCTH HE MOMKeT PAaCCMATPHBATECH
KaK zacojdioniee.

BosBpamasick XK BOUpOCY, TOCTAaBIEHHOMY B HA9ajie HACTOHHIell TjaBH
0 NPOMCXOKJEHNN 33CONANINIMX TOYBH M TPYHTHL COjeii, B WTOTe BCEro
PaccMOTpeHHOT0 HeoOXO0ANMO CKAa3aTh caejyoiiee.

I. IlepBuyHBIMI MCTOUHMKAME COJeil B 3eMHOIl KOpe ABIAIOTPCAH:

a) ByJKaHMIeCKMe M INIyTOHWYeCKHe Ta3000pasmbie BHjeJeHms (M3 aaB,
Pymapons, MarmM) W DPOAYKTH UX W3MeHEHMI;

0) coaum m rasH, pacTBOPEHHHE B TePMAJHHEIX MCTOYHMKAX;

B) DPOAYKTH OKMCIEHHA HOKOTOPHX BJEMEHTOB aTMoceph M HEKOTOpLIe
ee raabi;

I') pacTBOpPMMEIE NPOAYKTH BHIBETPMBAHUS MACCHBHHX ITIOPOJ.

II. IIpm srom rasooOpasHbie DPOAYKTH BHSIAKTCS B (popMme:

a) snementoB (S5, Cl), okncadgempix fajee MINM PAacCTBOPHAIINXCA B BOAAX;

0) orumcxnos (50,, CO, CO,, B,0,), pacTsop=omuxcs B BOJe N IpeBpaman-

IMXCA jajee B KUCIAOTH, pearupyiolime ¢ IOPORaMmM [ HPHCOENUHHAIOUIAE
HKATHOHHI;

B) kmexor (HCl, H,S, HBO,) n, maxone,

r) npocro comeit (NaCl, NH,Cl).

III. Armocdepa sBusiercst mepBMYHEM HCTOYHHKOM JIUIIEL [ COJeil a30r-
HO#l, A30TMCTOI M YrOALHON KWCJIOT.

IV. OcuoBHEIM 1[0 Macce COBPEMEHHHIM IEPBAYHHM ICTOTHMKOM BCEro
MHOT000pasua cojeit ABIAAETCS TPOIECC BHBETPMABHAA MACCHMBHHX TOPOJ

m o0pasoBaEmMA Ipm BHBeTpHBaHuu KapOonaros, cyns(aToB, XJIOpPHAOB,
Doparos.

La)
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Kpyrosopor coseii Mesxay OKeaHOM M KOHTHHEHTAMH SBILETCH JA0NOJIHH-
TeABHHIM MCTOYHMKOM COJIell HA KOHTHHEHTAX (MUKIMYECKHe COJM).

V. CymecTBeHHEIM HCTOYHNMKOM 00pa30BaHMA COAL ABIAKTCA oOMeuHble,
XuMugecrue, (U3NKO-XuMmdeckne m OmoXmMmYecKyme pPeaKIMM TPH TOIBO-
00paszoBaHMu ¥ B 03epax.

VI. VcnoBneM 00pa3oBaHms CONEBHX AKKYMYJIANNE 11 PAasBUTUsL 3aC0J€H-

HBIX TI0YB ABJACSTCA QJATEJIbHOE COYeTaHNE NPNATOKA coleil B 6GCCTO‘IHyIO cTpa-
HY 1 CYyXOCTH €e KJNMaTa.



I'’IABA I1f
COJIOHYAKU U YCJIIOBIA NX OBPA3OBAHUA

®opMuUpOBaHME CONOHIAKOB TeCHO CBA3aHO ¢ 00pa30OBaHmMEM OCANOYHHIX
OTJIOMEHNA pa3IMIHON NpMpPOXLI M MEeXaHMYEeCKOTO COCTaBa.

ITosToMy NOYTH BCe TUUIH OCA{OIHEIX OTIHOKEHMA IMCTO KOHTMHEHTAILHHX
(nemoBmii, TWpONIOBNil, peIHOi aNNIOBAIl), OBEPHEIX W KONJIIOBUAIBHEIX, MOP-
cKux (OeperoBHX W JOHHBEIX) B N3BECTHHIX YCJIOBHAX ZAIOT 3aconeHHbe GOpME
KAk riyOMHHOTO, TaK U DOBEPXHOCTHOTO 3aCOJIeHMS — COJOHYAKM. Jlanbuei-
mad cynb0a COTOHIAKOB TECHO CBA33HA ¢ HBONIONNE MOBEPXHOCTH H TOII[A
JaHHOTO CejWMeHTa —— ¢ erd IOJHATHEM, dPO3MOHHEIM pacYjieHeHueM W Jipe-
aupoBanneM. IlosToMy cmCTeMaTHKY COJOHYAKOB Ijesiec000pasHO CBA3ATH
¢ TMIAaMM TeX 0C3;{KO0B, HA KOTOPHX OHM 00pasywTesd.

HOHTUHEHTAJILHOE 3ACOJEHUE

B coorBeTcTBMM ¢ PACCMOTPEHHHIMM paHee UONOKEHMAME B HpOIeEccax
KOHTUHEHTAAbHOW MUTpanmm M aKKYMyJAnuAmM cojeii HeoOXOQUMO PasiimIaTh
nNepBHMIYHEHeEe IMKIJBL, CBA3AHHNE C NOCTYIIEHWEM COJel M3 BEIBET-
PMBAIOHIAXCH TOJNIL MACCHMBHO-KPUCTAJNAMIECKHEX TOPOXK, BYIKAHWIECKRX U
IUIYTOHN9eCKUX Ta30BHOeNeHMit, # MU KJIW BTOPpuUIHHE (1 Docie-
Aymomuae) — ¢ HepepacupelieieHMeM M TPAHCHOPTOM COJedl M3 O0CAJOYHHX
MOpOji, paHee HAKONMBHINX CoOJAHHeE Macch. O0e rpynIH MKIOB paznmda-
I0TCA He TOABKO B (OPMAIBHO-MCTOPHMIECKOM CMEBICHEe, HO, NOBUAUMOMY, I
pasBETmeM paAga cruenupmdeckux GopM CONOHIAKOB, CBOMCTBEHHBIX ML
OQHOMY IAKJIY, U COBePUIeHHO 0C00bIM TyTeM 00pasoBaHua 3TAX (POPM.

Opuaro maumbosee pacupocTpaHenHHe OPMBI KOHTMHEHTAILHHX COJOHYA-
KOB: [€JM0BMANBHO (UPONIOBHAIBHO )-TPYHTOBHE,  AJIJIOBHAILHO-TPYHTO-
Bhle, KOJIOBAANbHEE, ABILI0TCH 00MMMN I8 NepBUYHLHX W BTOPWIHHX IINK-
m0B murpagmu coseit dopmamm, 0co0eHHOCTH KOTOPHIX i KaMJOTO
OUKIA PN COBPEMEHHHX 3HAHMAX HE Pa3IHIMMEL.

,ZZ‘}JHOB UarbHO-NPpOoAIOBUAAbHOE 3ACOACHUL

Jlen0BrANBHO-TPOJIOBAANbHEE COJOHYAKNM MOTYT pPAasBMBATHCA B 0DOMX
HUKIAX MUTpanmu coseii. Bpemennble maseMHBle M MOJg3eMHEIe BOJBL THIA Je-
NOBHANBHHEX M IPOTIOBHANBHEIX MOTOKOB, IPOMHBASA W pa3pynlass MAaCCHBHHE
(B mMepBMYHOM IWKJIe) WJIM OCafounble D0Jee MM MeHee COJEHOCHEIe IODOXH
38



BAXBATHBAKT YIPH CHOCM JIMIDKENHA BMECTE ¢ MEJKOIEMOM BCE PACTHODIMEE
comn. OTraspuipaenuil STUMID BOJAMI MeNKOZEM NP UCTIAPenm mecyupx
M NPONMTHBAINIIX ero pacTeopor oforamaeTes cosvm. BB pamkrax reonoru-
HeCKOTO BPeMeHH NOCTOAHALIL MPHTOK I HCMAPEHNE JeI0BIAJLHEE PacTEOPOB
BHBOBYT PasEUTHE COJOHYAKOBATOCTIY, 4 BATEM W CONOHIEBATOCTH HILKHIX
uacreit pemospanenbix wneiipon (Ilovomwxee, OGmudi Cupr), nubo xomycos
BHHOCA Nposionns (casw n cazopwe couonuarn B Hasaxcrawe n Kupruamm).

Boapeiierene nprreraomux pacroopor caaloil KomienTpaipm BRRMEBACT
YACTO passuTHe AMLE THyOHHmol CONONNEBATOCTH, CO3JABAs BIEYATICHIE,
WTO pasBUTHE ©¢ MHHYET cTagmo  conomdaropatoctu. [lopoGuoro tama
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Cur. 1. CxemaTimiecknil npodyuan SAcOoneHNA JEnnBManLroro wnciida.
1-—ueR0TCl RapeCTRAN Z—Aenmmmfl; d-monpon eOa0NTRECHATLE L0AN

1!‘

COJOHHERATHE  TOYBE YACTO PASBUTEH HA CHIOHAX CHPTOBEIX pAaBHIN
JapomKeA, TPAMMKAIIK K CONEHOCHHM MenopeM napectHikasm Obmero
Cupra, orpamoumy mpi Jienypam coon conn {(Oapueknii paiion).

Ha cxemarmueckom mpofune gur, 1 msobpaskaercs caywail sacosenmns
p Oamickem paiione 3aBOMKEBHA JIENOBHANBHOTO CHEJICTHOTO CYTJINHICTOTO
mneiifa Gind NAMIPOBANKOTD OCTAHLA PASMEIBRAHIUL, CIOKEHIIOTO MEAODEMEA
MEBECTHAKAMIT M Meprensmm Menoroil creremel. Menopue napectnaku cofep-
FWAT BAMOTHOD KOIMNUECTBO CONeil, KOTOPEE NP BLBCTPHBAHIM 11 BhILLe A4~
PAHLN EPEXOJAT B PACTBOPL CTOMHEIX BOJ I TPYHTOROL BEpXOBOJKN, Majamn-
et OT OCTAWI@A BHUE 10 NMOBEPXHOCTH MenoBoTo mapecTusaka. Ma crounumx
MOBEPXHOCTHEX BOJL II TPYHTOBOI AEAI0BNANBHON BEPXOBOAKE COMT HACHLILAT
KaK TpanCHoOpTHpyeMuil genosmil, Tak m coprMupopanakil JenosabHeil
naam. JIas XaparTepHCTIRG 3aCONCHNOCTH MeJIOBHX W3BCCTHAKOE, MOPCKIX
W MepMERIE TIIH, @ TaK#e MPOIYKTOR BHBeTPHMUAHIA W TOJNUN 3aCOJIeHOE X
NENOBIANBHEX OTJ0MEINIT, SAJETAIONUX Y MOJHMwNE ocTanues, B Tabm, 7
MPHEOIITCH AHANNE BOJHMX BETHHCK.

Iluporo pacnpocrpanenst B 3aBOMNKLE CONOHYAKOBATHE COJOHIEL JIeJIH0-
BUANEHOTO 3ACOJNCHI B BIJIE KONEL HA JeNHBOAJILHEX IOJHOENIN MAOTO-
YQUCICHHEIX, CAOMKEHHEX MePMCKIMIT PIITHAMIL, COJICHOCHLIMIT M3BCCTHIHAMI M
fae TPeTHYHEMM Kpapiuramm, octanies Ha paenmmax OOmero Crpra.
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Taxoro se THIA 3aCOJNEHHE® IOYBH BCTPEUEHHI HAMII Y TOMHOKHIA TOpH
Borno B Kaconiickoit paBHWHe, I'le MCTOYHUKOM 3aCOSICHNHA ABIACTCH NEJIO-
BUAJIBHBII TPAHCIOPT coOJieil, paHee AKKYMYJINMPOBAHHLIX B IIepMCKNX TJIHHAX,
caaraomux borgo (Gl go 1.079; SO, mo 0.35%,).

Hecronpko uHave IpeaCTaBNeHO [eTIOBUANLHOE 34COJEHHC B HCKOTOPHIX
paitonax Cpemrero 3aBosswes (Kumenbckuil paiioH). 37ech JeJIOBRAILHBIMM
1 OBPA;KHBIMA BOIAMN PA3MBIBAIOTCH KPAajfHe COJEHOCHbIe TOJIIN AKIaTBUIBCKAX
OTJIOsKeHNlk, JIeRAINX B OCHOBAHUAN CHPTOB. Bosspl, 0foramasch CONAME aKYa-
TBLIBCKOTO fipyca W cOpachBasCh HA TPeTbW HAANOITMEHHHE Teppachl p. Kum-
HeJIb, PN NCHApeHur 00pas3yIoT IOBePXHOCTHEIC COJIOHYAKN B IINIOCKIIX CrJa-
JKeHHBIX pPYyCJIAX Ha (OHe [OYTH IOJHON OIPEeCHeHHOCTH TI0YB N TPYHTOB
pafioHa.

THIIB NeN0BUAJIBHOTO 3aCOJIEHUS B 34BOJIKbe ONECAHBI ABTOPOM paHblle,
B Apyrom mecre (4D). OpPHIuHAABHHIM M APKAM IPUMEpPOM [eJIIOBHANBHOTO
34COJMeHUA HBIHAIOTCH wmcciaegoBannble acompanrom M. A. ['masosckoit co-
JIOHYAKOBATHIe COJIOHIE HA CKIOHAX YCTb-Ypra K Hacnmio B paitone 3asmBsa
Kainak. CuiIbHO 3aCONEHHBIA MedIOBHAIl JEsKUT 37ecCh HeIOCpPeACTBeHHO HAa
OTHOCHTENBbHO IIPECHEX ONUTOLeHOBHIX IimHax (46). [Ipmmenme merioBmaib-
HBIX BOJ W COJIeli 0OBIYHO COIIPOBOMKIAETCH W JBUKEHNEM WX BO BPEMEHHBIX
TOpH30HTAX AEJIOBUAJBHOI TPYHTOBOH BepXOBOAKMA, OTgaloumieii pacTBOpeHHbIe
B Heil conm B Iepuod CYXOCTH IIpH WNCIApeHMN B TPYHT #U IIOYBY.

Haubonee tunuunoit gopmoit mogobHOT0 3acONEHUA TPYHTOB U ITOYB AB-
As0TeA cassl u casosnie cononyakn B Cpepnelt Asuu u Kasaxcrane. Cazosule
COJIOHYAKHN PpAacCIOJO#eHbl Ha IIPOJIOBMAJIBHBIX BBIHOCAX W3 TOPHHX NOJUH
n ymexnii. I'pynrossie Bogbi, Guiabrpyloluecd ¢ rop B TOJIIEe IIPOJIOBUA,

Tabauya §

JaHHBe aHaaAUza BOAHEX BHTAKEK H3 COJOHYAKA
HdaapBepanHa (B 9%

Tay6uua Cyxoi lexou- ITt{e:104-
HOCTH OT | HOCTH OOII. Cr S50, Ca - Mg
B CM OCTATOK COy" HCO',
0—8§ 1.02 Her 0.03 0.06 0.55 0.09 0.01
8-—18 1.30 — 0.03 0.07 0.75 0.08 0.03
30—40 2.58 — 0.01 0.52 1.64 0.24 0.05
63—730 4.26 — 0.01 0.63 1.82 0.26 0.07
85—-95 2.61 — 0.01 0.33 1.13 0.21 0.04
130—14 0.79 — 0.01 0.17 0.32 0.05 0.02
185—195 0.40 — 0.03 0.03 0.25 0.13 0.01
250—260 0.26 — 0.04 0.01 0.03 0.11 CJrennl
320—330 1.54 — 0.01 0.01 0.86 0.25 0.03
IpyHroBan
BOAZ B (N 1.97 — 0.62 0.19 0.69 0.05 0.02

BHIXOASI B OTAEABHHIX TOYKAX IMOBePXHOCTH KOHYCOB BLIHOCA IIpH Ilepexofe
KPYTHX CHJIOHOB B O0lee II0JIOTHe, BEIBEIBAKOT 3aboiaduBanue (Cassl) @ Yacro
CHJIbHOE 33COJIeHUe IIOBePXHOCTW -— CA30BBEIe COJOHYAKHU. OTH ABIeHUA OIIH-
cagsl K. JT. Vamnakoii (47), sarem G. A. Kyapunsim u A. H. Pozanosam (48) u ap-
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Casel 1 ca30BHE COJIOHYAKHM BCTpeYeHH KaK B 00JlacTd Cepo3eMOB, TAK H
3HAYATEIBHO BHIIE, B TOPHEX O0JACTAX Cpejlu KAIITAHOBHIX IIOYB.

IT'eoMopdoaorus u rujpore0NOTUss HX PA3BUTHA OIpe[elfieTCA COYeTaAHUeM
Tepexo07a KpPYyroro CKIOHA B paBHUHY lian Ooiee IMOXOTIUii CRIOH, 8 TaKHe —
c1aforo ApeHaska TEPPUTOPHHN K MEJJISHHOTO OTFOKA I'PYHTOBHX BOJA IpH aAX
foJiee mam MeHee MHTEHCHMBHOM IIPUTOKe.

Onncanrre C. A. KynpurriM n A. H. Po3anosuiM cosnoH9arkm m eosonga-
KOBHIe cepo3eMhb! JlanpBepsuHCKOl cTenmu HA MAENIOBHAJIBHEIX U IIPO/IOBHAIB-
HHX OTIOMEeHNSX ToaHoxuil KypamMuHCKNX BO3BHINEHHOCTeIl TaKMKe sBIsA-
0TCH TUNMYHHMN TPeACTABUTONAMU paccMarpuBaeMoii QOpME CONOHYAKOB
(raba. 8).

MoskHO mOJIAaraTh, YT0 AHAJOTHIHEIMEA M0 PeHe3UCY COJOHYAKAME SBIAAIOTCH
H cononvakn, onucangele B 1912 r. JI. Y. lipaconoseM Ha mureiidax criuounos
Boproiickoro xpebra B wro-sanagHoit acru 3abaifikaxba (49).

AArI08UAABHO-2DYHMOGOE 3ACOAEHUE

IIupoko pacoTpoCTpaHEeHHHIM ABJIACTCA 34COJeHHe IIOKPOBA AJUIIOBHAIL-
HEIX (PeYHHIX WM 03ePHHIX) Teppac MCHAPAIOIMUMUNCA TPYHTOBEIMHI BOLAMMU.
TakoBH COJIOHYAKHM IepBHX Teppac peK 3aBOJuKbs, Hu3oBuit p. Kybannm —
B IJIABHAX, Tyraiinsie cononyarn Cpenneit Asun Ha Teppacax pp. AMy-naponu
u Cuip-7apbn, NedbroBHE COJIOHYAKY pp. ¥ pasa, dmbul, [lmenpa, ma Teppacax
n pexwsrax pp- MEpa, Huma, Kosopamo, Tepeka, Apakca, Jleast u mHormx
ApPYTHX.

OObuHas MPUYPOYEHHOCTE COJIOHI[OB KO BTOPOI M Tperheil TeppacaM mos-
BOJIfIeT MIPeANlONIATarh, Y70 B CPABHUTEIBHO HEaBHEM IPOIIIOM UpPH COOTBET-
creegHo 00siee BHICOKOM YPOBHe 0a3uca DpPOSHHE  AJNIIOBHAIABHO-TDYHTOBHE
CONOHYAKHA OBUIM pacHpOCTPAHEHHl ellle IIUpe: BTOpPAA U TPeTbA TEpPPACH
¢ COJIOFIaMu B TIOYBeHHOM MOKpoBe pp. Wpruma, Jenm, Boarm, [lona,
Muenpa. dymas u ap.

Fnybuna, ¢ Koropoii TpyHTOBEHE BOJH MOIYT B3aCOJATb IIOBEPXHOCTD,
OIIpeAeNIIOTCA CYXOCTHIO KIIMMATA, MEXAHHYeCKHM COCTABOM TpPYHTA U
ero crpoenmeM. Yem rmKelnee MeXaHUWYeCKuit cocraB, MOHOJIHTHee CTpoOe-
Hue TPYHTA, TeM OTHOCHTEJIBHO BEHIIE IIOABIMAIOTCA 34COIAIINE MOBEPXHOCTD
NJIeHOYHO-KAUWLIAPHEIE PACTBOPE TPpYHTOBHIX BoA. ONHAKO IpaKTWIeCKU
TIpefIesIOM IOHATUA COJeil OT IOBePXHOCT! I'PYHTOBHIX BOJ B HEKOTOPLIX yCIIO-
BUAX ABIACTCA BeJM4nHa /—9 M, KaK 9TO YCTAHOBIGHO HAMH JUJIA 3aBOJIKBA,
E. H. Usanosoii u U. II. I'epacumosbmM —— nois Kyaymast 1 Kaparanmaxuu,
C. B. 3oun — pgas geawsre p. Teper (50). [pn srom, ogeBugHO, MMeeT MeCTo He
TOJBKO TepeABMieHNe COJNell ¢ RAIWIIAPHHIME BOJAMU, HO U C TOH (opmoit
Bosel, Koropas HasBana A. @©. JlebemesriM mrenounoii. O6KYHO Ke Taybnuna
3aCONHIONIel IOBEPXHOCTh TPYHTOBOI BOgs pasHa 1.5—2.0~-3.0 M. 3ra ray-
OmHA, BIPOYEM, JOCTATOYHO TUIINYHA U JI7iA BCeX ApyTrux GopM 3aCONeHU 0B,
TAe NPUHEMAIOT ydYacrue TPYHTOBAA BOJA N KANMIIAPHLIE PACTBOPHI.

WccnegoBanna [xadapxanckoi onbITHOI cTaHIfuu IIOKA3aau, 9T0 B yCiIo0-
BHAX OpOMIEHUS BHCOTa KAUMMISPHOTO NOAHATHAA codeli jgocruraer 2.5—3u
(H. A. Becegaos). BHyrpm rpynnnl ajriOpnaibHO-IPYHTOBHX COJOHYAKOB
pasimuyaercsa pAA YACTHHX CIydYaeB.
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MHogmoduBsBeHHBHA COHNOHUAKR

IlonmouyBeHHHl CONOHYAK XapaKTepuU3yercd IPeCHLIMH BepXHUMH TOpPH-
3OHTAMH W AaKRyMyJslueili cojgeil HA HeKOTOpol TaybuHe B TOPH3OH.e
OpefleIbHOTO MOHATUA KANWIAAPHLIX PACTBOPOB. JTOT COJOHYAK BOIHAKAET
B cIydae 3ajieTaHmsA TPYHTOBHIX BOJ| HUKe HX KPUTUYECKON TIyOmHMI.

Ha mavaasnsix cragusx, mo maesuio G. . Tiopemuosa, TiybunHbit COJIOH-
YaK xapaKTepH3yercs: a) mpeobilajjanueM B COTAX XIOPHU0B, KOTOPHe OHICTPee
MUTPUPYIOT, pamee AOCTUTAIOT TOPMBOHTA AKKYMYJIALUN 1 IIOTOMY HAKOI-
ISAITCA OTHOCUTEABHO DosbuTe, YeM cymnbdars; 6) B mpodnie II0YBH — yMEHb-
HIeHHeM CyMMEI coseil k mosepxuocru (radx. 9). Ilosaume craguu raydmuEOre
COJIOHYaKa OyAyT yrpauymBaTh 9TH IIPU3HAKH, IIOCKOJLRY COJep/RaHMEe CYilbh-
$aTOB HAYHET IIOCTEIeHHO BO3PACTaTh 34 CYeT HAKOIJIeHHA THIICA.

Tabauya 9

Jaunaoe aHaausa cojJoHuyaka JIxadapxaHcKoi
ONBITHON cTaBUUU (B %)

ITpora-
Fay6ama Cyxolt JTeHHBIIT Cl’ SOg" CaO MgO
B CM 0CTaTol | goraron
1—5 0.13 0.07 0.004 0.004 0.02 0.01
12—15 0.09 — 0.004 0.003 0.02 Crenni
40—48 0.15 0.10 0.04 0.010 0.02 0.01
57—63 0.20 0.17 0.08 0.020 0.02 0.01
80—90 0.69 0.52 " 0.26 0.100 0.08 0.04
110—120 0.66 0.56 0.26 0.080 0.04 0.03
150—160 0.95 0.80 0.30 0.190 0.07 0.04

llepBunuyumwit corToHYaAK

B cnyuae mocremleHHOTO TOAHATNS TPYHTOBHIX BOJ Win B00OIIe 3ajera-
HUSL UX BbIe KpUFHIeCKO# TIiayOuMHH uCHapeHHe HKAUWILISADPHLEIX pPAaCcTBOPOB
OymeT mporeKaTh HA NMOBEPXHOCTH IOYBHI. Takoil cosoHYar orianuaerca obpa-
30BaHUEM MAKCHMyMa COJeil Ha IIOBEePXHOCTH M yMeHBbIIeHUeM ux ¢ rayOuHOik,
OTHOCHTENNLHEIM IIpeodiajjanueM B COJAX IMOBEPXHOCTHOTO TOPU3OHTA XJIOPH-
0B HAA CyiabdaraMm IO CPaBHEHHI® ¢ I'PYHTOBBIMHU BojaMu, HOBooGpa3zopa-
HHeM N HaKOIJeHneM XJIOPUCTOIO KAaJbIusd B CAMBIX BepPXHUX TOPU30OHTAX
comonuaka. flocnenmee sABIeHme CBA3AHO ¢ OOMEHHBIMH DeaKINAMI MEKY
HAaTpueM nmoauumalomuxca pacrBopos NaCl u morioieHHbIM KaIbIineM IPYHTa
¥ HOYBH ¢ BeiHeceHueM obpasyiomerocs GaCl, ma mosepxmocrs. HekoropniM
IpUMePOM IOROOHOT'0 COTOHYAKA MOMeT CIY/KHTh aHAJHU3 pPaspesa ImOYBOBedA
Huxuruna (u3 Cpeaweit Asuum, 51), npusogumsiii B radx. 10.

Eme 6onee pasurexpubiii Tpumep s1oro asjenus upusognt G. M. Twopem-
HOB, BIepBBle oNucaBmui u o0bsicHmBIING momxobHele comoHuaknm Ha Myra-
Hn (14) (rabx. 11). VnrepecHo, 94T0 5Ta 3aKOHOMEPHOCTh HAKOIUICHHUA COJeik
KaJdbOusad HA IIOBePXHOCTH M B BHIBETAX COJeli pAHHUX COJOHYAKOB COXpa-
HAGTCA OTYETIAHMBO W B codonuvaxkax fAryrnn.
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Taoruya 10

JlamHpBeEe aHAaIU3a BOAHHRX BHTAMENR COJOHYAKaA
rTeppach p. AMy-gapru (B %)

Tay6u- HHO.T- Pact- | Ogm.
HynrxrT HBELT | gopumBIil Gl (S0, | Ga0 | MgO
HQ B CM | OCTATOK | pepermoit | WeT.

B 2—3 kM sanamHee 1—1 13.78 0.13 0.0 | 6.59 | 0.21 | 0.88 { 0.53
20—10 4.85 0.07 0.01 {1.81{0.9310.58 ) 0.34

HKyHna-¥Yprexd 50—30 1.55 0.02 0.0110.30 {0.59]0.30 | 0.07
20560 2.94 0.04 0.01 { 0.84 | 0.81}0.39 | 0.18

205—215 4.10 0.02 0.01 | 0.59 {9058 0.22]0.15

Tabruya 11
CocTaB coMeil B BOAHOW BHTAXEKE paspesa N 13 (8 %)
ny6una B em | CaCO; | Na,SO, | MgSO, | CaSO, NacCl MgdCl, CaCl,
{—6 —_— — 0.082 — 0.532 0.173 0.932
12—17 —_ — 0.033 — 0.371 0.163 0.401
25—30 0.004 — 0.036 — 0.308 0.151 0.244
45—55 — — 0.072 — 0.532 0.293 0.397
. 95—105 — — 0.355 — 0.167 0.080 0.646
115—120 0.002 — 0.120 ~— 0.395 0.045 0.142
150—160 0.013 — 0.165 0.153 0.580 — 0.001

Tax, nccnenosanus A. A. Kpaciok (52) morasauu, 4T0 CONOHYAKHU IIePBOit
treppackl p. Jlenm (6xm3 ¢. HasioBckoro), uMesa na tiaybune 80—85 cm
CaO u MgO mo 0.004Y%,, naromxsior B ropusonre 0—10 cu CaO —0.3999,
u MgO — 0.3739%, (radx. 12).

Tabauya 12
JdaHaHe aHaauw3a BOAHBOMN BRHTAMKY 13 COJOHYAKA
I reppacm p. Jlenn (B 9).
(Amaaus K. K. Tegnpoifua)

) A g

my |8, 5 °

= [ob ) = B
Taybuna | Z = |EE [z B o . 2 8C =
T2 1gE0 23 E < 3 | 8i0, | 8O, Cl {R,0, | Ca0O { MgO gg:’%
B CM O «© O;E::f_.oi =g = r_,a’g.._.
BB 28l ag| e 2 0%
=e HxaelEoal OF Com

0—140 [ 3.009 12.389(0.620{0.039(0.003]0.978|0.550 0 10.399{0.373 84
20—30 | 0.442 {0.350(0.092]10.057|0.004{0.073]0.119 0 [0.016]0.025 67
50—60 10.094 {0.067]0.027]|0.929(0.003|0.015|0.015 [Caaenri] 0.008 | 0.008 23
80—85 1 0.100 {0.06010.040({0,020{0.005]0.015{0.015[0.012|0.004{0.004 46

o

Hurparumii comonuax

Ocoboit pa3HOBMAHOCTHIO AJMNIOBUAIHHO-TPYHTOBHIX IIePBHUHHIX COJOHYA-
KOB ABISIOTCA HUTPATHEE U XJIOPUAHO-HUTpaTHEe. ¥Yixe J. Walther ormewaer
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TUHHYHOCTh JIAA MHOTUX TYCTHHB HeKOTOPHX cromienmit mntparton. Ilpo-
CMOTP ANAJINTHICCKNX JIAHHBIX 110 COCTABY CEANTPAHBIX AKKyMyJasipmt Yo,
Benramnr, Benrpun, CHIA yOesspaer » 7oM, uT0 copMecTHO ¢ ceqnTpoil
NPUXOAAT B AKKYMYJIHPYHTCA XJ10-
ML B OTHACTH CYJB(ATEL

Mecaegonanmn Weltzel  (53) mo-
KABLIBAKT, WTO CeINTPAHLE AKKY-
myssiun HYuaw i B RacTOAUee Bpe-
MA HUTAKNTCA 10 COJ0HYAROBOMY
TUOY  HUTPATHEIMIT  COJICHOCHEIMID
rpyuroesivy eofamu. Mecnepopanue
CeaakoBMM  COAUTPANKIX  MecTOpO-
spiennit Conercroit Cpemmeit Asnm
MPUBEJI0 HAC K BEDOLY, WTO OHI
MNPeCTARIAKDT ¢BoeoDpARHEe  XJi0-
PUTLHO-HUTPATHEE COJORYAKL, chop-
mupopannre  ma  awmosm  Crp-
napei u apyrux pex Cpepneit Azmm
(Hoega u Ceanwon, 34).

Cesmrpy EMecTe ¢ XaOpujamMu
B 9THX COJOHYAKAX TIPINeCIN TPyH-
TOBLIE BOAM ¢ ROROCOOPHEIX TLIOTLA-
aeii rop, TAe aTMOcepHOe SII0KT-
puYecTEO, (ITKCAIUNA  A30TA M-
KpoOpraimaMaMy » HETpudmsaim
OPTraHmideckoro  A30TA  OCAJIOMHLIX
MOPOJl ABGAKTCA NOCTOMHUEM  1e-
TounnkoM uaTparos. CaaGocrs ne-
nuTpruRALpN,  XapawTepHan’} s
OYyCThlE 11 CEA3AHHAA © IpeKpac-
HO A3PUPYEMOCTEI TPYHTOR B BhI-
COKMM  ORHCAUTeILHEIM  TIOTEIIHA-
aomM, obyciopamsaer coxpanenne
HHTPATOB B TpynTax ®m eojax. la-
MULAAPHOe [IBIKeHNe PACTBOPOR OT g%
TPYHTOROIL BOJM K TOBEPXHOCTH g.-;é

Yo
a

13

a
T

db HRTPATHOTO cononuakd; Yobeweran; Pagwapst. Paspoa N
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NpUBO/MT K 00pazopanul HUTPAT-

HExX coaonuaron. Hpu pacesorpe- Eﬂ

©

Dur. 2, Coaepolt npofin

Hiun anammson (rabia. 13) ectk ocno-
BANNE NOJATATE, ¥T0 HUTPATH B BTHX
YUIOBHAX ABGEYTCA B TpyHTe He
MeIJIEHHe?, A BOZMOHHO W OHCTpee
xnopunon. Copeprsanue muTpaTon
B HUTpATHHX comonuakax Cpejneii
Asum poceriraer 10 — 189, NOy' (fmr. 2). Tam, rie B coM0HYAKAX 3AMETHO HA=
HOIAAKTCA CyabfaThl, HUTPATE UCYE3ANT U XJA0PWHO-HATPATAKI cOMOHYAK
saMeuaeTes CyabPaTHO-XaopupM. Bujimo, 570 ceasano ¢ TeM, 4To mepno-
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JWIHOCTh CMEHBl 33COJeHNA W PACCONEHHMA, NMPHBOAAMIAS K OTHOCUTENHHOMY
oboraueruo cyabparamm, BefleT K BHIMBIBAHMI HUTPATOB M MX AeHuTpu(n-
RaOui.

Cynsa mo amTepaTypHEIM HAaHHBIM, HUTPATHHE COJOHYAKH DIXPOKO PACHPO-
cTpaHenH cpern 3acodenHblx nouyB CIJA B mrarax Utah, Colorado, Arizona,
Virginia, California, B mousax gommus p. Can-CeGacreano, Bommsun, Komym-
onu, Aprenrune (Clarke, 31; Harris, 33; Stewart and Peterson, 54), rae comep-
manne HUTPaToB mocturaer 15—25%. UMeroren Tarse yKasaHus HA 06paso-
BaHIle CeINTPAHEIX COIOHYAKOB B HN30BhAX p. Kusurcy B Kurae (55).

ConmoHwak mepuoamuecHKnit

ObmenHBle peaKIuy MOIIOUIEHHOr0 KAJXBIUA IPYHTA ¥ HMOYBH HTPOHMCXOMAT
e toasko ¢ NaCl, mo m ¢ Na,SO,. B mocuennem cayuae oGpasyerca rume,
KOTOpEI#f MOKeT TaK#e HAKOMMTHCA Ipm B3ammopmeicTsnm Na,SO, ¢ CaCO,
nnm BHOBb ofpasopasmmmest GaCly. Tawum o6pasom. cyuasdarel Hepexomar
B MeHee mofBuasHEe (opMmel. llpomexommT sakpemieHue cyas(aToB B BHIe
runca. Ecan omyckanme 6asuca 9posum BEB0BeT MafeHHe YPOBHA IPYHTOBHIX
BOJ 1 00yCIOBAT HAYAIO BHIIeJIAYNBAHNAA COJIOHYAKA, TO HICXOAALIE PACTBO-
DPH BHIHECYT W8 NMOBEPXHOCTH XJOPUAH KAk Gosee pacrsopumile. OTHOmeHne
Cl : SO, mo cpaBHEHMIO ¢ TAKOBEIM B I'PYHTOBOIf BOJe WU3MEHHUTCH B HONIb3Y
cysparos. Ilpomsoiimer ux orHOCHTeAbHOe HakomIenue. G Apyroi croponw,
BEIMBIBaHNIe cynb{aro Na GydaeT oTcTaBaTh TAK:Ke OT XJOPHUAOB, 9YTO, B CBOIO
oYepefs, HIpH TepNOANYeCKOM 3aCOJIEHHN M PACCOIEHUN MOBeNeT K MX OTHOCH-
TeNLHOMY ¥ a0CONOTHOMY HAKOIIGHUIO.

Hepnomuyeckoe, name cesOHHOe HOAHATHE W ONYCKAHWE IPYHTOBEIX BOJ
moBefieT, TAKUM 00pa3oM, K Bece BO3PACTANMEMY HAKOILIOHNIO CyIbHATOB B cO-
JeHOCHHX I0BEePXHOCTHHX TIOPH30HTAaX. JTO OTHOCHTEIbHOe upeolblagaHme
cynparoB Hamg XJOopHAAMH 0CO0eHHO CHIBLHO 3aMeTHO IpPHU CPABHEHHMH WX
OTHOMIEHNII B rpyHTOBOI Bome u mouse (Tabi. 14).

Tabauya 14

JdanHbe aHAaJNM3a BOAHHX BHTHMEK U3 NepHNOAUIECLKOro
cojdoHYara nmotMu p. Celp-mapbu (B Y)*

ITiot- Pacrs. | Olenou- c1
Tay6una B om HEIL nepe- HOCTb Cl S0, | CaOo Mg —_—
0CTATOK r'HOi obmas 50,
Hopra 61.76 0.51 0.25 1.17 | 32.84} 0.75 0.61 1:28.0
0—2 23.29 0.23 0.17 1.07 111.58| 0.17 0.49 1:10.8
2—10 2.08 0.02 0.05 0.24 | 0.901 0.21 0.06 1: 3.6
10—20 0.63 0.02 0.05 0.06 [ 0.27| 0.03 | Cmemn —
4“0—>50 0.40 0.01 0.09 0.03 | 0.13} 0.01 » —_
¢ 5—100 0.33 — 0.05 0.02 | 0.13 | Caeasl » —
115—125 0.26 —_ 0.07 001 0.04) 0.01 » —
I'pysrosaa sopa
B r/n 0.12 — 0.01 1.01 7 0.06] 0.02 — 1:6

1H. A. umo.
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Comonuarm paccoilga0mNuTeCcHA—{((AIICOBEe»

Jlanbueiiiiee HafileHne YPOBHS IPYHTOBHIX BOJ M CHCTEMATHYeCKOE BBEIMbI-
paune jJerxkopactsopumuix colteit (NaCl, Na,SO,) comoHuaka mMOMeT IPUBECTH
K TOMY, 4TO B cOCTaBe CoJeii ocTaHeTcs auimp rulic. Gragums «rumcoBOTO COTOH-
4aKa) — OflHA m3 PAaHHMX CTafumit paccosenua. llogoGHOro Tmma :yrosrle
(CUICOBBle  COJIOHYAKHI» YACTO BCTPEYaTCcA HA PEYHHX Teppacax Ha omy,
B Craspononsuprae, B Asmarckoif yactu Comwosa (AGommu, 75) u oTameanorcs

BHICOKHM IIJIIOJOPOAUEM, TaK KaK I'NIC NPy er0 HN3KOH PACTBOPHMOCTII COBep-
menno Ge3BpedeH.

O3EPHO-KOJJIIOBUAJIBHOE 3ACOJIEHUE

Koanweuasvroe zaconenue

Trmranoit (I)OpMOﬁ COJOHYAKOB Mua Hacomitcroii PAaBHHUHEI cTenei 3anag-
noit Cumbumpu (Kynyuma), Typemennmu (V36oit, Caparambin), 3araBrashes
(nmzoBag Typeana u I'eor-Yan, Axvana, Kapavana), Ernnra (smsosea Huma),
Beurepcroit musmenHcru, Mpana (Husmennocts Kewire), Geseproit Amepm-
ku (Utah, Bonnewill, Lahontan) u 7. o. u 7. m. ABIAIOTCH COIOHIAKE KOILTIO-
BHAJIbHEIe ¥ IPMO3epHHe, pacI0i0keHHEe B 0eCCTOYHHX NeTPeCcCHAX TeRTO-
Hugeckoro (JubToH, Backynwar, Wupmepckoe o03epo), HpOCaZOUYHOr0 MK
0CTATOYHO-2PO3HOHHOT0 mpomcxosmenusd (Kynynmuncrme osepa). llmpoxo
pPacrIpOCTPAHEHH TAaKMe KOJIIOBHAIbHElE M IPUO3epHEIE COJOHYAKH B 007a-
CTHX MCCAKAHUA (CIEIBIX» peK, KyAa eMeroJHHIMU II0J0BOJBAMN — (Pa3iIm-
BaMi» — cOpacHBAOTCA KAK MEJIKO3eM, TaK M COJNM, NPHHOCHMEE DeRaMm.
TaroBH COJOHYAKOBHle HMB0BHA pek Boubuioit w Mausiii ¥Y3ens B 3aBomsksbe,
Kymm, 9m6st 1 Mypra6a, Capr-cy, Uy, Opmer (Apasus), Tapuu B Jlomrop-
croit mycTrine (Tuber) m mHOrme Apyrume.

B ofoux ciyyasx KOTIOBHMHH IpuoGpeTaiorT 3HadeHme MecTHOro Oasica
sposum u 0asmca AKKYMyasImu codeii. B IepBoMm ciydae arKyMmymmpyerca
MaTepmas ¢ Oammaimmx oRpecTHOCTell m BojgocOopa worioBmuE (Pur. 3).

Bo BTOpOM corydyae mCTOYHMEOM cosieil MOTYT OHITH PAHOHH, yA3JIeHHEIE
¥ HAXOJANMEeCH B BepxHeM TedeHuu pex. Hurke OpmBoAMTCH OHMMcaHMe MCCie-
TI0OBAaHHOTO HAMM 38CONeHMS (CllenbiMmy» peramu mous Hacmmiickoil pas-
HUHEI.

Pekn M. m b. Vzens, Fopsras u Kymywm mpepsann csoo c¢Bass ¢ Kac-
miicknM GacceifHOM, HpeBpaTHBIINCH B 0eCCTOUHBIE «cJlelbley. TawiM obpa-
30M, B HHM30BBAX HMX 00pasoBanach o0nacTs ARKYMYJIHIUH TPAHCIOPTHDYIO-
MIUXCA CIONa MEeXAHMYeCKMX 3JIEeMEHTOB W coJeii, KOTOpHE [OPEHHDYIOTCH
OTHMHI PeKaMyu Ka®k B CHIpTOBOH obuacTm, Tak m B obmactu Hacmmiicroit pas-
HITHEL.

Ha ¢ur. 4 (crp. 50) mpencraBieds ROHIeHTpalum codeil B p. N aumi
Vsenb, KoTophle cOpacHBa0TCA B ee HM30BbA. Ha mporsmenmm 200 EM
(cema Asrycrosra, Tamosra, Hmxuaa HKasanxa) momnedrparumu codeit Bo3-
pacTaoT BHU3 N0 TedeHNK. Ecinr OTH KOHIleHTpanuu y ¢. ABIyCTOBRA €O “TaB-
aA10T 3 r/u, TO Jajblle OHM MOBBIMIATCH A0 4 rfm, a B obndeTn miaHanum,
Kyna c¢OpacsIBAOTCA COJeBEIe PACTBOPH ceTH, OHM gocturaior 12—8 /1.
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Pacuertt mousosena C.B. BricTpoBa, 110 JaHHHM BOAOMEPHHX IVHKTOB HA
> Yy
pp. YUmwxa I u UYmwwa II nokasamm, 9YTO TONBKO YWKMHCKWE pPAasJIdBHI
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®ur. 3. 3acomeune MecTHoif GeccTouHol KorsoBuub, Kacnmuiickas pasnuua, 3aBoiKbe

5" Kacrmitckoit 'papHmHe emerofiHO moxywalorT okoxo 90 Teic. T coueir.
Taxmm obpasom sra 00macTs M3 paccoiABileiics ¢ HeJaBHETO BpeMeHH Mpe-
BpaTuaach B 00JacTh MHTEHCUBHOTO 3acOJIeHHS. XapaKTepHO, 9T0 pPHIOH,
B MacCcOBOM KOJMYeCTBe HACEIAIINe 3felIHNe 3acOJeHHEE O3epa M ILIECH,
OTHOCHTCH K IPeCHOBOXHHM (opmam. '
Hempeccnn TOr0 WMIM MHOTO TeHE3WCA NPH KOJIKBHAILHOM 33COTCHUR
OTIMYAIOTCA HAEANBHONl pPABHMHHOCTHI0 [HMIN, BaTHHYTHX COJEHOCHEIM
BIQMKHHIM TJIMHUCTEIM HAHOCOM, BaTPOHYTHIM I0YTH OOHIYHO mpomeccamu
recynbdypumsanmm. Yacro TOHRMIL cl0oifl KOHIEHTPUPOBAHHOK pame B
IepBYI MHOJOBUHY JI€Ta M IIOCJHe [OMfeil TORpPHIBAeT ILIOCKOe THIUINE
mempeccmu. Ilepmonrl cyxocTw 0GHYHO NPHUBOAAT K IONHOMY BBHICHXAHIMIO
pansl w 00pasoBanmi cHemHO-Geq0To €ONAHOTO TMOKPOBA. PacrmrenbHOCTH
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Ha TOBEPXHOCTHM OSTHX COJIOHYAKOB oTcyTeTByeT. IlomoGmoro poma comonua-
xopile fenpeccun B Cpenneit Asun n Cubupu HOCAT HA3BAHME (COP», (IIOPY,
B Erunre memumt Hassamn mx Salzpfanne, Saline, 8 CIIA — amepuranckoe
Lake. Ilepexoguoit ¢opmoii &

O s oo copaM ¥ DIOpaM HABIAKTCH
: conAnble Tpssu «xaxm Hac-
XY .0 nuitcKoit paBruHH u Salzsum-
pfe Cpenueit Asun, ommcanuse

Macunmal Hemuamu B Adpure.
o et Consmble  rpABm — 3TO

KOJUIIOBIAJIbHEIE  COJIOHYAKHA,
B KOTOpHX pama He 060c00-

E//Efg /% % JAeTCA 0T MeJaro3eMa.

tagenothe  Temponatpotho  Tanobha A Kesowka Ilo wnabmopenusam Kosnma
®ur. 4. MunepanusoBaHHOCTH BOE p. M. V3eHs, n H:a6enena (56), » Kacrmmit-
cOpacriBaemMbix B Hacnmiickylo paBHMHY CHROU paBHUHE MEMAYy XanaMmu,
copaMy;, 03epaMm M COJIOHYA-
KaMu cyHiecTByeT BO MHOTHX CJy4aAX TeHeTHYeCHKad CBA3L IO TUIIY: IIpecHEIe
03epa MM JMMAHBI > COJSHEIE 03ePa —> COPH —> COJIAHBIe TpASH (XaRmy —>
—>COJIOHYARM. JTOT THIl HBOJIONHM XAPAKRTEPEH, MOBHAMMOMY, W IS APYTHUX
obmacreii. Ommaxo He mCKIOYeHO W 00paTHOE COOTHODIGHME COJIOHYAKOB,
COpOB m 03ep.

Ilo XuMum3My ROJLIIOBHAJBHEIE COMOHYAKN OOBIYHO OTHOCHTCA R Tpylme
XJIOPUNHO-CYIBPATHEIX u Cynb(ATHO-XIOPHAHHX. ¥ CJIOBUA, HPH ROTOPHX
IPOUCXOAUT PA3BUTHE COJIOHYAKOB PA3IMYHOIO XMMM3Ma, He M3YYeHHl U HAYT
CBOETo HccneqoBaTeNs. KeTh BCe OCHOBAHMA HOJNATATh, 9TO CPeAN KOIIIOBHAAIS-
HEIX COJIOHYAKOB MOTYT PAa3BMBATHCHA COJOHYAKN HEUTPATHHe u GoparHEIe.

Tabauya 15 1
JaHHBHMEe aHAJTM3a BOAKHEHX BHTHAMEK U3 COJIOHYAKA
asnma copa borxyas (B %)

i ]
= o T Na*wo| g0

I'ay6una B cM = 5 = £ | CI’ |80, | Car | Mg | BEIuU- * CO,

5) 8 %\8 cJles. | TAIICa
0—5 5.39 0.02 {2.19}1.22]0.3% ] 0.23|1.21(5.92 3.65
30—35 4.03 0.02 [1.19 ] 1.2210.31 | 0.11 | 0.87 { 6.77 5.15
60—65 3.97 0.02 [1.2611.2110.29 | 0.10 | 0.88 | 7.56 3.56
140—145 2.76 0.03 | 1.410.22]10.03] 0.07 { 0.88] 0.23 —
200—210 1.79 0.63 | 0.90 ]| 0.15] 0.01 | 0.03 | 0.53 | 0.22 3.70

T'pynureBan Boja

B r/a 124—54 0.25 | 59.15{ 6.79 | 1.73 (Mnoro| — — —

HeroTopy® KapTMHY COCTaBa COJeil COPOBOr'0 CONOHYARA IEPBOTO THIIA
MOseT IATh AHAJM3 BOAHOM BEITS/KRI Pa3pesa, 8aJI0eHHOr0 moyBoBefom Hix-
HeBoInkckoit srcienuuyn Wuernryra mousosemenust G. CensiroBEM B mamNe
copa Borxyxns B Kacumiickoit paBaune 63 cranuun Caiixun Pasano-Ypais-
cKoit men. mop. (Taba. 15).

1 Anaaussi BEO 1HAHE B JlaGoparopum MaccoBnx anainzos Wucrutyra noyBope-
nenna Axamemun Hayk B 1933 r.

50



FIlo agasorum ¢ o3epamm, cornacHo Vpamosoit u I'epacumoBy, MomHO f0-
IycKATh, 9TO XMMHU3M BOBHMKAIOIMUX B AeNpeccusAX KOJIIOBUANBHHIX COJOH-
9axoB Oyler ompemelATsCA:

1) xapaKTepOM MX DUTAHAA — IOBEPXHOCTHHE BOJAH, I'PYHTOBHE HJM LO-
BePXHOCTHHE B TPYHTOBEIE COBMECTHO;

2) sacomenHOCTHIO OKpyskawomero Oacceitna;

3) mpoTogHOCTLI0 CaMOii KOTIIOBUHH;

4) nIMTEeNBHOCTLI0 AKKYMYIAIluyu colleit B KOTIOBUHE. .

Ta may MAAA TUOCOHOCHOCTL M COJIOHYBKOBATOCTH M OOHYHAA KapGoHart-
HOCTh TPYHTOB BOA0cOGOpHOTO U conec6oproro Oacceitna KaK Mpu MOBEPXHOCT-
HOM, TAK 1 o0cobenno Hpﬂ CMEIIaHHOM HOBerHOCTHOM U 'PYHTOBOM NUTaHUN
KOTJIOBUH JAI0T CMeIUaHHEe XJI0pUAHO-cyib(arHo-KapbonaTHere GopME COIOH-
9aKOBOTO KOJIIOBUAA.

Mpu sroM pannwve cTaful AKKYMyaAnRyu codel OynyT oTaMvaThes npeobaa-
AaHWeM HETPATOB U XJIOPUAOB, IPUHOCHMMHX ¢ cojiecOOpHOM miiomaau Gucrpee
cyubdaroB.

Bouee mosname ctaguu GyAyT OTIMYATHCA NONMYTHHIM HAKONJIEHUEM CYJib-
daTos.

XuMaaM 98TOYHHX KOTIOBUH-O3ep OpU BpeMeHHOI BeceHHell HPOTOYHOCTH
IX BO BpeMA HepeligJIHeHU A BeCeHHMMU BOJAMU OCJIOKHEH B CBOeil 3BOJIIONUN
eme Gombme. B menwm rtarmx mempeccuit KOHe9HO-CTOYHEIE KOTIOBUHH OyayT
cynbaTHO-XTOPUIHKIMU, WHOTAA Aake GeckapOOHATHEIMM, & HAYAJIbHE JAAYT
PAA OpM pABIUIHOTO COOTHOMIEHUA XIOPUAOB, CYIbLPATOR T KapGOHATOB ¢ BO3-
pacranueM cofepanusa cyiabPaToB u KapboHATOB BBepX, MO IemOYke 03ep
kornosun (Msanosa m Iepacumos).

Mpuunna sroit nuddepennuanuy 3aKIOIaeTca B TOM, 9T0 BeceHHNe cbpoc-
Hble BOJIH, YHOCSA K KOHEUHHIM JeIIPeCCHAM XJOPHALI, He BAXBATHIBAIOT HEKO-
TOPOH gacTH cynb(paToR M KapOOHATOB IMeN0deil, BRIMABWAX U3 PACTBOPA IIpH
8UMHUX XOJOAAX K He YCIEeBAWIMUX pPACTBOPUTHCA NpPH HU3KOH BeceHHed
TeMIlepaType.

Osepnoe 3acorenue

B osepHOM BacomeHum, K4k U B MOPCKOM, Pas3nmuaeTcs 3acolieHue Hpu-
Opewmnoe (mpmosepHoe) 1 A0oHHOe. MH COBepIIEHHO He PACIOJAraeM MaTepwa-
namMu, YTOOH OXApAKTEepU3oBATH OTH (QOPME 3aCONEHEA CKOIBKO-HUGYAB
noxpobuo. Beccnopro, uTo mpubpeskHbie 03epHEe COIOHIAKN IO queiy $opm
OynyTr HecpapHeHHO §0raue NMPUMOPCKUX yie MO OXHOMY TOMY, YTO XMMU3M
U KOHIEHTPAIUHA coJiell B 03epax 3HATATENHHO pa3HOOGpasHee, ueM B MOpCKOil
BOJE.

XuMusM W30IMpOBAHHHX CONAHHX O3ep 3aBUCUT B OCHOBHOM OT X3apaK-
Tepa IuTanusa (DOBepXHOCTHOE, TPYHTOBOe WM CMeIIaHHOE), BaCOIEeHHOCTH
BOJ0cOOpHO mmomaay, MPOMOIKUTENbHOCTY HAKOIIEHMA U pessmMa coleft
(mocareroBaTenbHOE BHINANEHME U3 PAcTBOPOB KapboHATOB, rUICA, XIOPUCTOrO
HaTpUs, CEPHOKMCIOr0 MATHUA).

HdorrOoe 03epHOe B8AacOueHNE, KAk bro Gyler BUHO HMe,
MOHET BHAYMTENHHO OTIMYATHCA OT AOHHOTO Mopckoro. I[Ipwamum aroro
JeKaT B TOM, 4TO COJleHAs 03€pHAA BOJA, WIH pama, 4acro Oyayum Gogee
KOHNEHTPUPOBAHHON, YeM MOpCKasg, OTHAdeT B JOHHHO OTJIOMEHHmA O03ep
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3HaumTeNbHO Goubiie comeir, 9eM moxygaer mMopckoit cemmment. Tak, Hampu-
Mep, CYXoif OCTATOK BOAHON BHTAMKN U3 JOHHHX OTJIOMeHMm JIbLTOHCKOrO
osepa paseH 22.27%, (57), Caxckoro osepa (Kpem) 9—17—229, (58), 03. Mea-
Bembe (Cnbupp)—8.859, (59), npuyeM B 5TOM umMclie He MeHbIIE TIOJOBAHHI
NaCl. 3t KommuecTBa HPEBHUIAKNT COOTBeTCTBeHHEE BEJIMIHHH Y MOpCKEX
OToIOMeHuii.

lopasno cymecTBeHHEee, ONHAKO, TO, 4TO O3epHHe AOHHEHe OTIOMeHmS
Y3CTO MIMEIOT Iedhle NPOCION MU TOPUBOHTH COJIeH B TOJIINe MeXaHAYECKUX
0C3/IK0B; BO MHOTMX CIYYasfX OCAJ0K IepemoiHeH KPUCTAJTUKAMHM COJeif,
60JIee nIn MeHee PABHOMEPHO CMEIIAHHBIX C MEJIKO3eMOM.

Taxops, HampUMep,0TIIOMeHAA 03. DIBTOH, NPEACTABIAIOMNE HA BHATM-
TeJIbHYIO FﬂyﬁIIIHy CMeCh I'PA3eBhIX OTJIO}KQHI/IIZ, nepeMerRarnUNXCH ¢ COJIeBRIMA
NPOCIOAMUA ¥ TOPM30HTAMY. AHAJIOTMYHEIME ITpUMEpaMM OTIOMenni ropsKo-
COJIEHBIX anp MOTYT COYAUTHh NEeCYaAHO-TIIMRUICTEIE COJNEHOCHBIC TOJIIN [IAJIe0-
rend [lenrpasmoro Taus-llansa nnm onmronena u Muonena Typeukoit Apme-
Hun (Haauerun, 60).

C apyroit cTOPOHEI, B OTIOMKEHUAX CONAHEX 03ep CONEPIKAHTE YIIASKUCIOT0
KanbIus, HOBIAMMOMY, HUKOIZA He JOCTHIaeT TARUX BEJHYNH, KAK B MOPCKAX
ocanrax (1o 20—509%;,), oxo ocraerca B mpegenax 5—15%, (uckmo9an, KOHewHO,
OTIIOMeHN A MPECHOBOTHOTO MepTelis).

THRI/IM 06p830M, AOHHBIE OTJIONEHUA COJIAHBIX 036p UMEIOT 3HAYNTEJBHO
0oJsibnie IAHCOB p33BUBATHCA B naJabHeimeM 1o COJIOHIIOBOMY TAIOY .

B. 1. Huroxnaes, mcesemoBaBmuit psaf 03ep ReabTH Boarm, mpmsommr
AaHHBIe, KOTOpHe IIORA3KBAOT. ~T0 6O0NbIIas YACTh 03ep B TOI MU UHOI cTe-
HeHM OTINY3eTCs CKOIIEY.AMN HOHHHIX COJIeidl, DmepeMe:KalMuXCca ¢ AJAOM
u meckom (61). B wacTudérn, eicoxmee Aumile boapmoro Bacuunckoro osepa
umeer ¢ nosepxuoct: ciaoir NaCl po 80 cm o6meit rayGuuer, ¢ mpocsioiikamn
rpAsH n Mecka; Hmxe, K0 90 cM mieT TOPHS3OHT SICOMHTA, 8 3aTeM CHOBA

rpsseBHe oTioxenus (61).
Tabauya 16

CocTaB BOAHON BHTHMEK U3 AOHHHX OTJAOMeHUN
Cakxcroro osepa (8 %)

Cay6una | Morepa | Cyxoit cr 80,” Ca~ Mg
B CM npu 80° | oCTATOK

0—3 52.99 10.96 | 5.53 1.49 0.29 0.45

3—33 42.38 11.19 ¢ 3.80 3.28 1.02 0.44
33—63 38.28 13 53 4.05 4.36 1.46 0.44
63—93 35.93 12.82 4.28 3.97 1.30 0.46
93—116 32.94 13.24 4.35 4.21 1.45 0.42
116—148 31.62 14.83 5.53 4.07 1.38 0.47
148—180 31.91 17.48 6.14 5.22 1.85 0.43

Ueccnenosanua C. A. Mlyrapena, C. K. Koeman, O. H. Kocman nokasaun
(58), 9To B BepXHUX TOPHM3OHTAX AOHHLIX I'PA3EBHX OTIOMEHNA OKOJO IIOMO-
BUHEI MACCHI IAJaeT HA BO1Y, COAEpRaHNe KOTOPOIt, ONHARO, ¢ MIy0mHoil 6EcTpo
nafiaeT; 9TO CBA33HO, MOBUANMOMY, ¢ MeXaHHUECKHM YOJOTHEHHEM OCAJKa
n BekuMaHueM Boael. Cymma JerKopacTBOPUMHX codeii ¢ raybuHoit yBemu-
InBaeTCSH, MOBTOMY MOKHO HOJAraTh, 4TO YIIOTHeHHE CEJIMEHTa M BhIXUMA-
HIe 33XBAYeHHEIX BOJ CONpPOBO:RIAIOTCH MOTIIOMEHueM coieli (Taba. 16).
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Wsydenne CONAHOKMCIBIX BHTAMEK M TepecueTHl COJeit JAalm aBropam
BO3MOMKHOCTD TIOKA3aTh, YTO AMareHe3 MOHHHIX oTaoxeHuir B CaKcKOM osepe
COIIPOBOAAETCA BO3PACTAHWEM CONEP!RAHWA XJIOPUAOB HATPHUA M THICA HPHU
YMEHbIIeHHN COflepanusA yriexucaoro Kansinma (tTabm. 17). Mexammsm sTmx
HM3MEeHEHW{ OCTAeTCsi HeACHHM. BHTH Momer, on 00A3aH ImepeMerraeMOCTH
IpOIEccoB pecylb@ypu3anuy ¥ OKUCIeHWs, IpH KOTOpHX oOpasymomasmcd
CepHAadA KUCIOTA PACTBOpAET KApOOHAT KanbIusA, HepeBoAd ero B runc. Komeu-
HO, BTO O YHieHUE NCXOIANT U3 IPEI0I0e A 0 HeN8MeHHOCTH yeaosuit Cax-
cKOTO O3epa. ONHAKO COBEPUIEHHO He MCKIIOUEHA BO3MOMKHOCTH, 4TO H3Me-
HeHHe XaparTepa COJEHOCHOCTH OTJIOMeHWi ¢ TayOmHO# OTpaskaeT 3BOJIIO-
UMI0 XUMH3Ma BOJ CaMOro 03epa, nub0 ero reojoruio [Hamudme IIyOMHHOIO
counaunoro miacra (Mymxeros)].

Tabauya 17

Cocras coudeili B fIOHHHX rpAseBHX OTHoxeHUAX CaKCcKOro

ozepa (B %)

Taybusa B cM H,0 NaCl MgSO, | MgCl, | CaSO,; | GaCO; | MgCO,

0—3 52.5 7.9 1.0 1.0 2.2 12.8 —

3—33 39.8 5.2 1.0 0.9 12.1 7.5 0.1
33—63 34.8 5.6 1.1 09 16.4 8.7 —
63—93 31.8 5.9 1.1 0.9 19.9 7.8 1.1
93—116 27.6 6.0 0.9 0.9 22.8 7.0 1.6
116—143 27.9 7.8 1.0 1.1 17.8 9.7 0.1
148-—180 27.7 9.0 1.0 0.9 20.2 8.2 0.2

WsyvennocTs mpoleccoB 3aC0JIEHNA NTOHHHX OCAJKOB 03ep KpaiiHe HUITOMK-
Ha. [IpuBesennble Bbllle HEMHOTOUMCIEHHEIE NAHHLE NPHHAMJEHAT XUMIKAM
n 6arbHEeoI0TaM M MeHbIIE BGCeTO Te0JI0TaM M II0YBOBE[aM.

Memxay TeM mMeHHO € 03epaMM CBASAHO NPOMCXOMKIEHHE CHIBHO 33COJEH-
HEIX MATePUHCHKAX NOPOA (MCKIOYas JaryH), KOTOpHe IpA NOCIefyolleM
1109B000DABOBAHNY HA HMX JAIOT CONOHYAKRM W COJOHI(E B YCIOBUAX yAAleH-
HOCTH 1 OTCYTCTBHA BIMAHWA IPYHTOBHEX BOJ HpU AeHYJAINMH ITOBEPXHOCTHEIX
OTIIOMeHMIA.

Aprop He MMeql HUKAKUX AAHHHIX [JIfA XaPAKTePUCTUKM npubpemHOO03€p-
HOTO 33COIIeHMsA, KOTOpOe, 0YEeBUAHO, SBIAETCH OYEHb CJIOMHBIM M CBOEOO-
PasHLIM.

B rpymnne o3epH0-KOIIOBUANBHEIX CONOHYAKOB MO XIMIIECKOMY COCTAaBY
MOM{HO Pa3INMIaTh CONOHYAKHI XJIOPHUIAHO-CYIs(QAaTHEE H CYIhLPAaTHO-XIOPHS-
HEle, 3aTeM COJOBEIe, GOPAaTHHE M, BECbMA BepPOATHO, HATPATHEIe; IOCIeJ-
HAe OJM3KM K ONMCAHHHM paHee.

Conosrie comoHTaKmM u o3epa m3pecTHH B fKyrmm, 3abaii-
Kanbe, Sananuoi Cubupn, Ha Yrpaune, p Manwrypun, Beurpun, CIIA. 9to—
obiracTm, mepeXopHkle OT CTEIHOTO pemmuMa K myctsinaoMy. G ApyTroit cTOpOHEI,
COJIOBEIE AKKYMYJALWMN H3BECTHH ¥ B 00JacTAX HYCTHHHHX: B 3aKaBRasbe,
Monrommn, Erunre, Yunn, Wpawe, Typyuun. OGpamjaer Takie BHUMaHUe
Pachoi0KeHne COMOBHX AKRKYMYJALmA B ReibToBHX 00nacrax pp. Huma,
Juenpa, Crup-napbu.
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Ucxona us onmcaHHHIX BEINIE BOSMOMKHEIX HCTOYHMKOB 00pa30BaHMA COMEE
B KOpe BHIBeTPMBAHUA, MOMKHO 3aKIIOUNTh, 9T0 CIyYali THAPOIN3A CHIMKATOB
73 MIHEePaJIOB MAaCCHBHBEIX nopoy npu BozaeicTsnu GOy BO3AyXa MOMeT ABUTHCH
PCTOYHHKOM COABl B IEPBIMYHEIX IUKIAX 34COJEHUHA, T.e. 3aCOJEeHNA, BH3BaH-
HOT'O COJIAMA, TMePBMYHO MOABIAOMIMMUCH LPH BEBETPUBAHNU MAaCCHBHEIX
mnopoq.

Na,5i0; + 2H,0 - 2NaOH + §i0,.H,0|
2NaOH -+ CO,-> Na,CO, + H,0

Mo muenmio I'. Bepra, mog06HOT0 HpONCXOMAEHNA COXOBEE CKOIICHUA —
B o3epax u comonvarax CIIA (40).

Ncenenosanme P. X. Aiigunsnma (62) 3ac0ieHHEX D098 ApasnaAHCROM CTenn
{seBoGepembe p. Apaxca) puBes0 ero K MHEICIM, 9TO CONOBHE PacTBOPH, 3a-
CONIAIIINe HA PAAY ¢ APYTHMH COJAMI ITOYBH BTOMH CTenn, ABIAIOTCH Pe3yilb-
TATOM BEIBETPHBAHMA TOPOJ, KOTOpHIE CJIATAOT MPHIEraloniume TOpHEHE Iermn
u cofiepswaT ajoMocuinKarh miexoueii. Comosrle comomuakm ApasmasiHa co-
mepmar no 1.28%, wap6omaros m 6umapbonartos marpua (NaHCO;—0.919,
Na,C03—0.37%) B BepxHem ropmsonTe um mmeT pH mo 9.4 (raba. 18,
$ur. 5).

CocTaB BOXHOW BEITAMKKN I rJIaBHHE COCTABHHE 4YaCTHU COZOBOrO
cononvyaxa Apaspgasgua (B %)

Tabauya 18

Tay6una pH CaCoO
y pomuoit | CO”s | HCO, | ¢ | so7, | co, * | Tymyc
B CM SBITH KNI mepecuer
‘ ]
1—7 9.4 0.22 0.66 0.77 0.75 6.00 13.00 0.59
7—22 9.2 0.07 0.26 0.22 0.15 8.92 18.58 0.57
22--78 9.0 0.03 0.14 0.11 0.06 8.48 17.65 0.40
78—89 8.9 0.02 0.13 0.11 0.02 4.64 9.67 072
89—120 8.4 0.01 0.12 0.13 0.01 4.95 10.31 0.20

Xora mogoGuoe 06paszoBaHme COOE PacIpOCTPaHEHO MIMPOKO, BCe sKe 06pa-
maer Ha cebs1 BAMMaHWe OYeHb pefKAaA HPUYPOYeHHOCTH CONOBBIX CHOILICHMH
K ofnacTm maccHBHHIX Iopoi. KpymHeiimme comoBHe aKKyMyIAluy IPHYpO-
HeHHl K TONN[AM OCAMOYHHX HOPOA B AKKYMYJIATHBHHX 00nacrax.

Cxema comoobpasosanust Hilgard, k koropoit mpumcoemmuarorca Dbpayhc,
KypuaroB m ero ydYeHmKH, y#e IIOJHOCTHI0 CBA3aHA ¢ MHUrpanmeil coJeit BO
BTOPHMYHEIX IUKIAX W MMEHHO IIPeAIIONaraeT BCTPeYy M3BECTHAROB, Mepre-
neit, KapOoHATHEIX TPYHTOB (I€cc) ¢ pacTBOpaMm XJIOPUAOB M CYIs(PaToB
Harpud.

Cama mo cebe cucrema

CaCO, + 2NaCl (Na,S0,)=> Na,GO; 4 GaCl, (CaS0,)

TIp¥ IPOCTOM CONPHMKOCHOBEHUN MCXOIHBX PEareHTOB He MOMET UTTH CKOJIbKO-
HIOY/b 8BHAYNTEABHO B CTOPOHY cogoobpasoBauns, n6o pearnusa OymeT Hanpas-
JleHa B CTOPORY HamMeHee pacTBopumoro coeguHeHuss—CGaGO 4. IToaromy B 06519-
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HEIX YCHOBHAX BTA CHCTeMa JA3eT JIWiIh HEe3HAYHTEJbHOE HKOJIMJeCTBO CONH.
Ho 6suto On1 0mmOKoli He ONeHNTHh POIb 9TOM CHCTEMEl B FeOXMMMYECKHX HPO-
I[ecCax IPH TOM MHOr000pasHyM YCIOBHil, KOTOPHe MOT'YT CO3LaBaThCA B HOpe
BHIBETPHBAHUA .

Tar, nanpumep, ecau IpeAcTaBuTh cede MOCTOSHHOE NPOXOMKACHAE PACTBO-
POB XJOPHMCTOr0 M CepHORMCIOr0 HATpa Yepe3 M3BECTHOBHIL I'DYHT, Mepreb
I W3BECTHAK U 3aTeM UX ucaapeHue, T0 B 00JaCTH ucnapeHma aponeiumx

Hamuondr . Awnvondr
8 m-3x8 8 m-x8
0 4 S
- K AAAAAAANT
— — XL
50 4
00 1

Y T T ¥

30 2:5 20 15 L7 o S5 0 /'5 2'0 2'5 .;0
Ng*k  Ca*Mg~  HCO4 cu S04

®ur. 5. ConeBoit NpoPNIL COXOBOro COJOHYAKA ApPasTaAHCKON cTenu

pacTropoB nemsbemno Gymer maxomnarsea coma w CaCl, mnm rume ¢ obpaso-
BaHHEM COMOBHX COJIOHYAKOB. JTA peaKIud [0JPKHA 0CO0eHHO yCHINBATHLCA Ha
X0J07y-

IMocToAHHEI TOK HATPOHHHIX PACTBOPOB Yepe3 M3BECTHOBEIE TOJMIN MOMKET
BOBHUKHYTh KaK IPU KANMUIAPDHOM MX NOAHATHH W WCHApPeHUM HA IOBEpX-
HOCTH, TAK U HPX QUAbTPALUK IO BIUAHMEM CHIEl TAMKECTH.

Mosxno monaraTh, 4T0 60JBIIFHCTBO COAOBHX 03ep W COJOHYAKOB MYCTHH-
neix obmacreit (Ermmer, Yunn, Wngusa) 0613an0 nMenHO 9TOM cXeme IpoIlecca.
IlopTBep:aenneé 5TOMY MOKHO BUAeTH U B TOM, YTO B YKA3aHHHX 00JacTAX,
MOBUAMMOMY, He PA3BUBAIOTCA COJIOHI{H, KOTOpEe MOIym Osl ABATHCH HCTOY-
HIKOM COJEL.

B Erunre comoBEe COJOHYaKM HOCAT HCKIKNYHUTENBHO BHIPAskeHHBIA Xapak-
Tep HA PABHUHHON I1eCYaHOl MOBepXHOCTH OeperoB BOKPYI U MEAY 03ep,
pacmoioskeHHBIX B mapeBHeM pyxaBe Hmma, Bagu-Harpyn. Comonuakm ¢ mo-
BEPXHOCTH MORPHITH BHIIBETAMK U JAPY3aMH COMEl, BRIIABIIMMU M3 WCIIAPHAIO-
mpxed RanwuApeEX pactopos (B. JI. Porkan, K. Bepromne, Angpeoccs, 63).

B. JI. PoukuH cuuTaer, YTO B aHAJOTMYHHIX YyCIOBHAX 00pasynTca cONO-
BHe aKKymyaanum o03. Xaidpnyp (Khairpur) B moaynycTHHHBEIX dYacTHX
Bamagnoit Nnmun Gawms p. Mapa. O siwsanmm 03epHOil BOAH COMOBHX 03€p
Ha o0pasoBaHme OeperoBHX COJOHYAKOB B STHMX pPAilOHAX MOMKHO CYAHTH IO
mauaeiMm M. Mehedin (Pourun).
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Tabauya 19

XuNMuyeck Ui COCTHIB COTOBHX AKLYMYy XA Nuii
Bagn-HaTtpys (B %)

Natrun Sultani Chorshef
[oHHAA coga o3ep BeinpeTs Ha COJOHYAKAX
Nazco:’ + NaHCOa e s & e '87 -98 85. 86
NaCl. .. ... 4.00 7.00
Na,8O, . ... 0.59 1.20
Cymma . . . . 92.57 94. 06

Conosrie 03epa 3aconAi0T TPYHT ¢ M3MeHeHUeM COOTHOIIEHUA COJelt B HeM
B monw3y NaCl mo cpasrenmio ¢ Na,CO,, 9ro ykasmuBaer na Ooabmryio mo-
pemkrocTs NaCGl mo epasrennw ¢ xapGonaramm Na (rada. 20).

Tabauya 20

Copgepwanne coneit BO3epHOIl BOAE N p
npubpemuovmrpyure 03, Xaitpunyp (8%)

Conu B oseproit | B npulpemx-
BOJIE HOM TpyHTE
Na,CO; . . . . .. .. 0.14 1.82
NaCl . . ... . ... 0.18 13.45
CaCOy . - . . . . . .. 0.04 1.40
MgCO, ... ... . 0.05 —
CaCl, . . . .. . — 0 42
MgClL, . . . . .. ... — 1.36

3HaYUTeIbHOE YMCIO WBBECTHHIX COMOBEIX aKKYMYIARUIl 03ep M COJOHYA-
KOB CBA33HO0 He CTOJABKO ¢ IIYCTREIHHEIM MJIH NOJXYIYCTHHEEM PeKIMOM, CKOJIBKO
¢ yerosuamn crelteii. TakoBE coffoBhie akKyMynanuyu 3anagaoi Gnbnpn, 3abaii-
ranba, Beurpan, CIHIA n ap. Onucanusa E. H. Usanosoit n Yn. II. 'epacumosa,
’Sigmond m ero yuenukos, Kelley n pamn nHabnmoaenna B Kyitbrmescrom 3a-
BOJJibe YKABHIBAIOT HA TO, 4T0 IOFOOHEIe COJOBble ARKKYMYIANHN HAXOAATCH
B 0eCcCTOYHHIX [lelpecCHAX Cpe/l MAaCCHBOB COJIOHIIOB M COJIOHIOBHIX 1I0YB,
T. . I0YB, HPOAYLUPYIOMNX B IpoLecce cBOeN 9BONIOUHNH COAY.

910 IO3BOJACT TeHe3UC COAOBEIX COJOHYAKOB U 03eP B JaHHEIX YCJAOBHAX
CBASHBATD C BTOPWIHHKIM HAKOILIEHMEM COMEl, BHHOCHMON H3 COJOHIOB IIpH
PaCCOJOHTeBAHUH.

ITpomcxonigerne comel B 3TOM ciydae O0ODBACHAeTcd yCTaHOBIeHHEIMI
K. K. Uegpoiiniem 0OMeHHEIME peaKOuMAME MesKILY I104YBOi, HACHKIEHHOI
HAaTPOM, N YTIeKMACIOTON MM YTeKHCIBIM KaJjbLueM:

(mora. komitn. )-Na, 4+ H,CO3 — (moran. komma. )-H,+Na,CO4
wanr (nora. xommy.)-Na,+Ca,CO 4 — (morir. kommi. )-Ca +Na,GOs.

Brmeaasusanue oOpasyiomelica Ipu 2T0OM CONEl W IePEHOC ee IOBEPXHO-
CTHHIMN BOjamMm B OeccToYHEle flelpeccuy IPH HIOCTeAYOWEeM HMX MCIADeHun
B CO37aeT COMOBHIE aKKYMyJAnum. TaKoB TeHe3MC COMOBHX 03ep 1 OeperoBBIX
cojloBuix conongarkoB Rynympm (Msanosa, I'epacumoB), nofimMbel HHIBOBMil
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Jlmenpa, HeROTOPHIX aMMaHOB 3aBokbfa, Bemrpunm. Comosbie conoOHYaAKM
Benrpun xopomo onumcansl A. A.J.’Sigmond, A. Herke, L. Pozdena mon
gassarmeM kalk- und sodahaltige Szikbioden.?t

Onn o0waro OoraThl 1O BeeMY NpPOPUII0 YIIEKMCIBM KaJgbIl[MeM B Mar-
amem. Cofepsanne pacTBOPMMEIX COJeit JOBOJBLHO 3HAUNTEIbHOE, B 0C00eH-
HOCTH HA TOBEePXHOCTH, Ffle OHA JAAIOT 00usibHHe BHIBeTH. boanbman yacrs
coneit npuxopnrea Ha goao Na,GO; m NaHCO,. Pearnua »Tux cos0HYaKOB
rosebiaerca B npefeaax 8.5—10.5 pH.

Comosere cosonyakuy BeHTpHu TeCHO CBABAHH CO «CTENHHIME CONOBBIME 03e-
pamm», am00 BpeMeHHBIMM BBICHIXAlOMMH Bojgoemamm BeHrepcroii nmamen-
Hocr. OHM PACIOJATAOTCHA Me:KAy 9THMHI Osepamu, 0coDeHHO #e Ha mx Oe-
perax n Ha AHOIe AellpecCHii 1py BrIckIxagun Bofsl. IloBennennsle paitoAsr Hus-
MeHHOCTH 3aHATH, 110 YKasanuam 'Sigmond (64), coloHaMu I COIOHIIe BATHIME
TTOYBAMHE, 4TO IIOJHOCTHIO 00BACHAET IPOMCXOKJAEGHHE COJH B AeIpecCmax U
COJIOHYAKAX.

Kaptuny 8aconeHHOCTH COJOBHIX COJIOHYAKOB OTYETIHNBO IIOKA3HIBAKOT
apaauTnyeckue Aauane 'Sigmond m Herke (65) (Taba. 21).

Tabauya 21
CocTaB cOaedl BCOXOBOM cOA0OHYaKe Bearpuu (B %)

CyMMa
I'ny6una COJeH 10|
pH pa~kTpo-| Na,CO, [ CaCOy, Mpumeuanne
B CM TTPOBOJI-
HOCTH
0—> 8.9 0.03 0.03 0.6 | Beper BbICOX-
15—30 10.0 0.44 0.93 1.8 HIEro BOIOEMa
30—45 10.0 1.17 0.40 6.6 Fehér-to,
45-—-60 10.0 0.72 0.42 22.3 Szeged
60—75 9.8 0.22 0.22 28.6
75—90 9.8 0.17 0.17 26.3
90—105 9.8 0.14 0.16 25.7
105—120 9.6 0.12 0.10 24.8
0—15 9.4 0.43 0.24 7.8 |jJduume BBICOX -
15—30 9.3 0.21 0.16 9.9 mero BOAGEeMa
30—45 9.3 0.17 0.14 7.8 Fehér-to
45—60 9.3 0.13 0.12 25.6
60—75 9.3 0.11 0.07 26.6
75—90 9.1 0.09 0.06 34.0

Eine 6oaee cnibHYI0 8aCONEHHOCTB COJIOBHIX COJOHYaKOB BeHrpmm pueyior
nauasle L. Pozdena (66). Ero mecenepoBanmsa rkacaworest npnbpestHOTO yyacTa
crenHoro 03epa Neusidler See B samagHoi#l wacTn Benrepexoil Hm3MeHHOCTH.

37eck cofepsKaHme COAHK B BHIBETAX COJIeil HA HOBePXHOCTH COJOHYAKA
(Pozdena monaraer, 4r0 5TO COJIOHEI, IePeXONHHEIN K COJOHYAKY) HOCTHTAET
0.97%, Na,CO4 (Taba. 22).

N3 nammwix ’'Sigmond, Pozdena, 3emaryenckoro, Usamosoit, epacamona
n Kelley o menounocTn cogoBHX COJOHYAKOB MOFKHO BHETH, YTO COLep/KaHHe

1 Unoryga, BIPOYEM, COBEPIIEHHO HENPABANBLHO OHKM PACCMATPUBANMCL HEKOTOpPHIMM
BEHrePCKUMH I10YBOBENaMy KaK YepHble coaouunl (L. Pozdena).
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Tabauya 22

AHANNS BONHON BRHTAMEKN U3 COA0BOTO coflogdana aanajguoll yacT Benrepcuolt anaMennocTn (B %)
([faunue Fozdena)
Cyxolt 0CTaToK HienoubocTh = 4
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comer B Hux poxommr xo 0.2—0.99%,. Conmep:xaHme OPOYHX COJIelt B COMOBEIX
'COJIOHYAKAX MOKeT CHJIBHO KOnebarbed, NOXOIs HO HAECATKA IPOLEHTOB,
KaK 2T0 OOKasamo Beimme. OMHAKO B paif0HAX WHTEHCUBHOTO W [IATENb-
HOTO pAaCCOJeHHSA XIOPHAH # CyasPaTH mCUe3aI0T HOJHOCTHIO, YCTyHas
MeCTO COJIe.

ITpumepoM momob6HOTO COXOBOTO COJMOHUYAKA MOeT OniTh paspes [I. A. 3e-
marsenckoro B 6. Hesmmucrom yesne 6. Ueprnurosckoit rybepumu (67).

Tabauya 23

CocTaB BOAHOW BEHTHAKKYN M3 CONOBOro conondaxa 6. Hemunckoro
yesna (8 %)
(Jlazuple 3 eMATHYCHCKOT O)

Cuxoft O6man
X0 -
Tay6uma B M | Y We0d- | 1y cr so”, | ca- Mg
ocrayox | HOCTB
HCO,’
1.5—5 0.33 0.25 Her Her Her 0.01 Caennt
30—35 0.06 0.06 » » » CJlieppl 0.01
60—65 0.04 0.04 » » » » Cennt

B rakoit creneHd ¥ B KAKHX YCJIOBHAX HTPAIOT pojib B 06pasoBaHdd COJO-
BHX aKKyMyJIAIuii ApyTHe BO3MOKHbIe IyTH 06pasoBaH@sI cOxsl (CM. BHIIE),
CyMuTh TPYRHO.

Boobme caexyer ormermTh, 4TO mpobGiaeMa comoo6pasoOBAaHUA W CONOBEIX
‘COJIOHYAKOB JlajleKa ot paspemennsd. HeoGxoauMa snauurenbHas dKCIEPAMEH-
TaxbHaA m reorpadumueckas mccieoBaTeabcKas paboTa. .

Boparuasme comornugakm OO6pasyomuecsi H3 BYIKAHEYGCKAX
GopcoyepHAMIX DKCTANANAA JTeIKOPACTBOPUMEIE COJME OOPHON KHCIOTH (CM.
BHIIIIE) CIIOCOOHE! B yCIOBUAX Kpaiise ¢yXOro KIuMaTa aBaTh OOpaTHEIE 03€pa
u GopaTHBEIE COJIOHYAKHM BOKpYT HEX. LopaTHOoe 3acosieHme OGEIYHO COIpPOBOK-
JaeTcAa SHAYHTEeNbHBIM yIacTUeM XJIOPUAOB B cyib(arTos.

Cyna no gaunem P. Bpaysca (41), B. Demmer u O. Titze (68) u I'. Bepra
{40), GopaTuble CONOHUAKH IIMPOKO PacIpOCTPaHeHH BOKpPYT o3ep B Tubere,
nycreiaax Kammpopuun, Marosa m Amaproza, Operonst, Hesazmr.

Kopka comneif B Opwo3epHHX GOpaTHBHIX COJIOHYAKAX, OG0 B BHICOXIIHX
osepax pmocrmraer 3xeck 10 e m Gossme, comepsxa (B %):]

NGBOg v v o oot ee e 1114
NaCl. . . ¢ i 6 0 v v v v v s v oo . 11—2
NaSO e o * v v e v o v v v o e we. 7—16
Na,COz. v o - o v v v v b0 e e v o 58

Boparasie akKyMyJasau® 9TOT0 THIA ABIAITCA O3€PHHIMHE, JIE060 KOJIIIO-
BUAJIBHEIME COBPEMEHHEIMH BTOPHYHBIMA CKOIICHESME OOpAaTOB, paHee CKOH-
NEeHTPUPOBAHHKX B OCAJOUHEIX mopoxax Tpermunoro mepmopa (Bepr). Taxmm
00pasoM STO—THUIHYHEIC COJOHYAKWA BTOPHYHEIX IHKJIOB 3aCOJIEHUA.

B psape paitonos I0s&noit Ameprru (Aprenrmua, Boausus, Ilepy) pacupo-
cTpaHeHbl GOpaTHHIe COJOHYAKHE NePBAYHOTO MEKJIA. BOpPATH B TUX CJIyYasx
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ABJIATCA IPORYKTAMA COBPEMEHHBIX BYJIKAHWYECKAX BEIEJAEHMII 1M IpeBpa-
mermii 60puoit KmeaoTh. OCOGEHHO 3HAUNTENLHEIM paiioHOM GOPATHEIX COJIOH-
9aKoB B BoOMuBmIm ABISETCA BEICHIXAIee B Teuendme OOJbIOEH YacTH TOAA
cojngroe 03epo AcCKOTaH ¢ TOpuWBOHTOM coxeit 1m0 15—20 c¢m mommocTm
n ¢ comepsxanmem B,0; 28—379%.

MOPCROE 3ACOJEHHUE

O6pazoBaHme IPEMOPCKAX COJOHIAKOB H COJIeBHIX CKOIJICHEI B IPAOpesKHO -
MOpPCKHX, TATYHHEIX B MOPCKHX OTJIOMEHMAX B0oOme 00g3aHO MODCKHM pac-
TBOpaM W TPYHTOBEIM BOJaM, OATAMIMCA MODEM.

Eciu npoiecchl KOHTHHEHTAJABHOTO U 03€PHO-KOJIIIOBHAJBHOTO 3aCOIEHAHA
Goxee mim MeHee W3yYEeHH, TO IPOIECCH MOPCKOTO 3aCOJIEHMA IOYBOBEJEHIIO
DOYTH HEeH3BECTHH cOBceM. Memkay TeM paszobparbcd B CYIHOCTH 33KOHOB MHT-
pauma cojeit BOOOIe HEBO3MOMKHO, HE BHIACHUB O0COGEHHOCTEN MOPCKOTO 3a-
cosenna. Eciam B HAaCTOAIMMiA MOMEHT MODPCKAM 3aCONEHHEM OXBAUEHA HE3HA-
ugTenbHada Geperosas IOs0Ca, TO HEOOXOANMO HMETh B BH/Y KOBOIBHO IIAPO-
Kme Koge0aHmsa ®TOIl HOJIOCH W liepeiBIKEHME 00JaCTH MOPCKOTO 3aCOJEHMS
OpH TpaHcrpeccudax m perpeccmax. HocuTenamu MOpCKOIl CONOHYAKOBATOCTH
B TOH MJIM WHOI Mepe ABIIOTCA TaKKe BCE 0CAZOTHbIC MOPOALI MOPCKOTO IpO-
HCXOM/IeHAA; 0COGEHHO 7Ke BHCOKOM COJIEHOCHOCTHIO OYAYT OTAHYATHCS JATYH-
HbIe OTJIOKEHUsI W OTJIOKEHMs I0KHOPYCCKAX jmManoB — scryapmes. Gymmap-
HEI 3amac coJieil B OKeaHe JOCTHTaeT KOJOCCANBHBIX pasmepoB. Tak, oGbem
coseil B okeane B 14.5 pasa OGombme o0bema eBpomeiickoro marepmka (71).

Costen0CTh pasamIHBIX YacTEil OKEAHA M CBABAHHEIX ¢ HAM pPasiWYHblX MO-
peii oueHs cxonHa m KoxebiercA B mpenenax 3.4—3.69, cyxoro ocrarka. Ecre-
CTBEHHO, UTO BHYTPIMATepWKOBEIE MODPS-03epa, & TaK/Ke u Oojee wiH MeHee
M30JMPOBAHHbIE 3AMMBEL, JATYHEI, DCTYapHUr, MOPCKHE JMMAHEl 00J1a1a10T HHOMH
COJIEHOCTHIO, YaCTO IOBHIIEHHOW, CBA3SAHHOI ¢ pasamYHbIM BO3pacToM OacceiiHa
yCIOBHAME IPUTOKA K HcOapeHms ero Box (tabi. 24).

Tabauya 24

ConeHocTbh BOA PAaBAMIHBX MOPpeil
(B % cyxoroocrarka)

OTEpbITHIl OKEAH . . . . . . . . 3.4—3.6
Kpacuwoe Mmope . . . . . ... ... 5.0
ABOBCKOE MOpE . . . . . e e e 1.7
Yepruoe mMope . . . . . . .. 2.3
Racnmitckoe Mmope. . . . . . . .. 1.3
Hapa-bBoras-T'oxr . ... .. .. .. 18.6
Apanscroe Mope . . . .. e 1.1
Mepreoe MOPE . . . . . .. ... ., 20.0

Conenocts BomE B GeperoBHIX 0GJIACTAX OYEHBb YACTO YMEHBIIAETCH ped-
HEIMu BojlaMu. KonmuecTsBeHHOEe pasiamire B COJIEHOCTH BOJ COIPOBOKIAETCH
H KaYeCTBeHHHIMHA Pa3IMIMAMHE, ITO PA3SHOOODPA3AT THUH MOPCKMX AKKyMYJA-
Nmid cojeifl W DPEMOPCKHEX COJIOHYaKOB. K coKajeHmi0, MOBTOPAIO, H3y4YeH-
HOCTL (POPM MOPCKOTO 3aCOJNEHHMA MCKIIOUYATEJBHO Mana (radi. 25).

Onmaro Macca MOPCKHX COJIEi UTpaeT TOpasj0 MEHBIIYIO POJb B IpOIec-
CaX COBPEMEHHOH aKKyMyJIANAA C0Jeil 10 CPaBHEHUIO ¢ KOHTHHEHTAJIbHEM 33~
conerueM. [Ipmurna, DOBUNAMOMY, BAKJIIOUAETCA B TOM, 9TO B3 MOPCKOI BOJE!
60



HOPMAJIbHOI KOHUEHTPAINA HOYTY HHKAKAX OTJIOMKEeHUii JeTrKOopacTsB o-
p EME X COJeil B IOHHBEIe ocajkm He mpomexonur. Hy:xHO yBeiamimTs KOH-
LeHTpanuio B 2 pasa, YToOBl HAYAJM BRINAJATh M3 PAcTBOPA OKIICH Keje3a u

Tadauya 25
HoanuvyecrBO HOHOB B BONAX PA3NUYHBIX MOpCECIil
(BOTHOCHTEAbLHE X %)

Racnnii- Apa.TIL- Peunsie BOIH,

Uepuoe cPeNHUE co-

Hownmu Orean 1 CKOe CKO® |cran mune-

MODpe 1 PaALHOrO
Mope ! Mope 1 0CTATKA
cr ... .0 55.32 55.06 41.79 36.44 6.75
SO 0w o . 7.88 7.85 23.78 29 82 11.60
CO,”” s e e 0.12 0.98 0.74 0.55 36.50
Na . ... . . 30.85 30.78 24.57 22 45 9.50
K- ... 0. 0.88 1.52 0.63 0 98 &.40
Mg ... .. 3.71 3.69 5.94 5.57 4 90
[ . 1.24 1.37 2.55 .19 14 70

KapOOHAT KaJbIIA; JJIA BHIAJEHAA U3 PACTBOPA THICA WM XJIOPHCTOTO HAT-
pus He00X0/IIMO Yike IIyTeM HCIIapeHsA YBeIuInTh KoHnenTpaumo B 5-—10 pas.
Ilogo6uEle yCa0BUSA MOTYT OCYMIECTBIATHCHA JHUIL OY€Hb PEIKO B CIydYaax
U30JIMPOBAHHKX JATYH, 3aJMBOB MM JINMAHOB.

IT pu6 peorcrnomoperoe sacoseruie

Vcxona u3 npeobiaganmsa XIOpHIOB B MOPCKOW BOXE, OYEBHIHO, HEODXO-
AUMO OKAAATh, YTO NpAOPEKHOMOPCKOE 3aCOJIEHHE, I0 CPABHEHHIO ¢ KOHTH-
HeHTaJbHEIM, OyIeT XapaKTepr30BaThcd 66abmeM yuacTuem xaopunos Na o K
 yMmeHbIieHmeM poam mx cyiasParos. Opgmospemenno yuacrme Ca m Mg, xa-
paKTepI3YIOMIX KOHTAHEHTAJIbHEE BOJLL U 33JIeP/KMBAONIAXCA B KOHTHHEH-
TAJBLHHEX OTJOKeHWUAX, He MOTYT MIpaTh CYMIECTBEHHON POJM B IpmOperHO-
MOpCKOM 3acoseHmu. 1o moioskenne B orHomennn Cl m SO, ormewasocs pa-
mee G. W. TwopemuoseM piia 3akaBrasckoro mobepesrbs Kacomitcroro mopsa
(69) m Nozedosmuem gna Ilpmasosckoro mobepemssa (72).

OnoO HaxOAWT IOATBEp:KAEHHEe M B TOM, UTO BHYTPHMATEPHKOBHE (MOPS»,
Kacnmitckoe m Apanbckoe, ropasno 6Goraue cyiabdaraMm Kajblad H MATHESA
u GefiHee XJIOpHAAMI KaInA U HATPAA, YeM OKeaH, T. €. IpHGImKAOTCA B 9TOM
OTHOIIGHWH K TIINYHBIM COJISHBIM O3epaM (CM. BEIIe).

IIpumopcroe 3acoxerme Hepera B YIACTOM BHJE MOKET OCYIIECTBUTHCA ML
B ciyyae TUTAHMA MOPCKAME BOJaME TPYHTOBHX BOJ Gepera m 61M3KOTO 3aje-
TaHmA X K ACOApHOmeil JHEeBHOMN mOoBepxXHOCTH. [107100HHE ABICHUA HMEIOT
MeCTO OOHYHO B CIydae Pa3BATOTO 6epeTOBOTO IITHKA, MIIA HII3SKOH HelpeHEpo-
BAHHOII MOPCKOI Teppach -—— «IOJb), MM, HAKOHEI], B CIYyIAAX PAaCIONOsLe-
HAA CYUILI HIDKe YPOBHA MOPA — (KBeJbjephhy B 'oirammmm.

@. II. Casapeuckur npusoput gauukie [lobegonocuesa o 3aconesnu rpyH-
toBeIx BOA It rpyHTOB Canbaunckoii crenm sogamu Kacuma (73). Cospaercs

1 Jausiele 30MMCTBOBAaHBEl u3 padotn Peccens u Wonra: Husup mopa (71).
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TNopasuTeJbHAs PA3HAIA B COJEPRAHNN CoJeil B MOpe B I'PYHTOBHEIX Bojax. Ho-

NEYECTBO COJIeil B TPYHTOBEIX BOJIaX 0 Mepe yAAJICHHA OT MOPS YBeJIAIABACTCA.

Bunaame Kacoms mo 9TaM ZaHHBIM, €CJIH OHY IPaBHJIBHO MHTEPUPETHPOBAHH,

CKA3BIBAETCA HA PacCTOAHHMM A0 b kM (Tabx. 26).

v Tabauya 26
ConeHocTh rpyHToBHX BOoA IIpukacnuna (8%).CanbaHcKaA cTenb

(Jaunse lIoG6egoHOoC HeRa)

A6c. ypo-
A6c. genn |Paccroa-| Cyxoit B cl
Iynxr Gl" | 8O/ | ———
Beicora | TPYHT. ippe B KM| ocraTok S0,
BOTEI
3ame Kuszni-Araa . .| — 26 — 26 0.0 22.00 8.16| 3.17 | 2.6
Crpamyna 76 . . . . .| —25.45] — 26 0.5 48.55 23.61] 6.33 ) 3.7
» 7% .. ...} —23.8|—28.83 2.5 70.40 31.96) 8.73 ] 3.8
» 71 .. .. .| —23.62) —28.78 5.7 83.40 43.57| 6.20 7.0

Ilpm 5TOM B IpYHTOBHX BOJAX HE COXPAHAETCSA COOTHOUIEHME HOHOB, Xa-
paxrepHOe I Boj 3aimBa. COOTHOMmIEHMe HAPYWIAOT XJOPH/L, MHETPHpYIO-
mue Yepes PPYHT M HAKOIIAIINUECHA B TPYHTOBHIX BOJIax B OOJbLleil CTeNCHH,
gem cyab(arsl, BHIOALA0MMe A3 PACTBOPA IO Mepe POCTA €r0 KOHIEHTPAIHM.
Yacre cyabfaToB, DOBANAMOMY, CBA3hBaeTcsa B ruuce. Wccnenosammsa Kac-
OHitCKOM KoMIuTekcHOM dKeuemur Axagemun Hayk 1934 r., mo mabaogennam
mousosenia M. A. I'mazoBcroit, OKazanym HaJW4me CXOJHKEIX YCAOBHN Ha cepe-
po-socrounoM Gepery Kacoms (46).

C nmannnimz Casapenckoro u [Tobenonocuesa copuagaior nammste G. 1. Trwo-
peMHOBA O CYJIb(PaTHO-XJIOPHIHOM XapaKTepe 3aCOJEHHs CONOHYAKOB Ha 3a-
KaBrasckoM mobGepessne Kacomsa (roro-socrounan llupeans). Comonvarm specn
PACIIOJIOKEHEl B OPHOPEKHBIX MIOPax, BHICOXNUIMX NPAMOPCKAX 03epax, Ha
8JIIIOBHANBHEX U IeNIOBAAJBHEIX OTJIOJKEHNAX, BHIIOJNHAONMX 3aJdBE MOPH
(69). P. 1. AGomunu ¢ corpynumkamum, a mosmxe G. B. 3omn Tarme ¢ corpyn-
HEKaMm, ommchiBaa conoHuakm Tepcko-Cynakckoit wusmenmoctm (74, 50),
YKa3HBAKT Ha CyMECTBOBAHHE IIOJIOCH IWZpHHOW 10 15—40 KM cynsdarmo-
XJOPUAHHIX COJIOHYAKOB BHOJIL Oepera MopA. JTOH HOJOCE COOTBETCTBYET
a cynbPaTHO-XJIOPHIHELIL, HHOT/A /Iase XJIOPAIHbII, COCTAB IPUOPEKHEIX TPYH-
ToBHX BOA. [{ns cpaBueHAA XxAMI3Ma IPAOPEAHOMOPCKHAX COJIOHIAKOB AENBTH
Tepeka u cosomuaxoB 3amapuoit uactm Tepero-Cymnakckoit HESMEHHOCTU
B taba. 27 npusopaTca amammse m3 paGor P. . AGoamua, C. B. 3oun n rx
COTPY/HEKOB.

Taxkum 06pasoM MOKHO YTBEP/KNATh, UTO JUIA IPAMOPCKAX COJIOHYAKOB
Aaske TAKOTO mMopH, Kak Kacmmiickoe, coepsxaniero DOBLHIIEHHOE, & He OKeaBN-
9eCKOe KOJHYECTBO Cyab(PaToB, XapaKTepHO HAKOIUIGHME XJOPHROB HATPHA.
Coornomenne xmopummoB m cyabparoB B mopckoil Bome Kacmms 1.8—2.0 m
OTHOWIEHHE MX B BOJHOH BHTsKKe 5.56—18.88 morasmBaer, uro mpmMopcKroe
3aCOJICHEE He NACCHBHO OTpakaeT HmpeobnajaHme XJIOpHAOB B MOPCKOIl Bone,
a XapaKTepH3yeTCs HOBHIIIEHHEM OTHONIEHUS XJIOPUAOB K cyiabdaTaMm B COOT-
BeTCTBEH ¢ Oosinuieil pacTBOPEMOCTHIO mX coeguHeHmii. B orHOmeHmm KaTmo-
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uOB 1o pacueraM aBTopos (Na : Ca-+-Mg) npmmopckme CONOHYAKHE OTIMIAOTCA
B BepXHIX T'OPH3OHTaX cyeHmeM oTHomenps Na k cymme Ca w Mg nmo 0.7—
1.5 mo cpaBHenuio ¢ Mopckoit Bojoit 2.8. Ilpumumua, oueBmanO, 3aKI0UaeTCA
B ToM, uro Na yXOAaT B IOTVNOMAINUIA KOMINIEKC, a BHITeCHAEeMELl opua
obmene Ca cummaer woamdectBo NaCl B cousx m mogmmmaercs B Bmpae CaCl,
K IOBEPXHOCTH.

Tabauya 27
AHanna BOAHOU BHTAMKAUB coaoHYakoBTepcrorollpukacnna(s%)

(JQanusle AGounnua n 30HHA)

II YHEKT U BHJT Fﬂyﬁ“}la CyXOM me-ﬂo‘l' Ca"* Mg.. 80, cl’ Cl
IO YBH B CM ocrartor | HOCTH * SO,
Ne 218 M Cyasbdar- 1—6 3.14 0.02 {0.26 1 0.15 | 0.34 | 1.42 5.56
HO-XJOPHKHLI ipu- | 15—20 1.49 0.03 10.05}| — [0.05]0.73 ] 18.88
MOPCEN CcOJOoHYaAK | 40—50 5.24 0.02 | 0.21]0.081}0.5710.87 2.09
U3 O0JACTH 1 EIBTH
p. Tepera
Ne 26,  XuopnpHo- 0—5 5.32 0.02 {0.37 | 0.32( 1.40 | 1.60 1.55
cyasdaraeil coacn- | £0—50 3.69 0.02 [ 0.31§0.11( 1.31 | 1.00 1.04
yak sanaguaoi vacru | 100—105 £.10 0.01 1 0.32]|0.13 | 1.47 | 1.03 1.03
Tepcro-Cy naxckoit
HII3BMEGHHOCTH

IIposegenusie mousosegom M. A. '1asosckoit Mo HameMy 3aJaHMIO HCCIe-
noBaHuA OpubpesxHOTro 3aconeHmsa 3ajmsa Haiimax (ceBep0-BOCTOUHAS YaCTh
Kacomitckoro mopsi) Taxsxe norasanm (46), 970, BO-IEPBEX, I'PYHTOBEE BOJEI
mobepeskba MMEIOT KOHIEHTpALMIo coJieit mourwm B 2 pasa GOIBIIYIO, YeM BOJIH
3aJIMBa, BO-BTOPHIX, B COCTaBe COJIieil BO3pacTaeT KOJWYECTBO XJOPHIAOB H,
B-TPETBUX, COOTBETCTBEHHO H COJOHYAK 3aC0JIeH B OCHOBHOM XJIOPHCTHIM
HaTpoM (Tabm. 28).

Tabauya 28

AHanaus BOJXHONW BHTHAMEMN U3 IPUMODPCKOrOo COJOHYAKA !34JUBA
Katigak, 22 M or;6epera (B %)

3

2 . g,
g =% T ’ ’ . e
Uny6usa B cM 2.3 y 5 c% 820 Gl SO, Ca Mg

B2 | RE | E5F

LR A Uo OHm
0—3 6.38 3.00 0.023 1.21 0.34 0.20 0.13
3—5 5.59 0.85 0.024 0.26 0.23 0.05 0.03
25—30 7.90 2.26 0.020 0.97 0.99 0.18 0.1%
70—75 5.31 2.65 0.020 0.87 0.93 0.12 0.10
115—120 4.41 1.77 0.025 0.65 0.34 0.06 0.06
TpydTOB. BOgA B I/t — 56.38 1.45 25.78 11.46 2.22 3.37
Bona sannsa » — 37.74 0.88 13.59 7.93 0.77 1.43

Ouens muTepecusie mccaenoanud IIpumasoBckmx myaBHeil, OpoBefeHHbIE
Jd. U. Woseposniem u oPopmmennsie uM B mpexpacuoit pabore (72), rarske
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yCTaHABIMBAOT, 4TO mpmOpesxHoe MOpCKoe sacoiaenue B IIpumasoBee xapak-
TepH3YeTCA YCIJIEHEeM pOJd XJOPUIOB M0 CPABHEHHIO ¢ CyibpaTaMH KaK B
cocTaBe TPYHTOBEIX BOJ, TAK U B COJIAX COMOHYaKOB (Tabm. 29 m 30).

Tabruya 29

ConenocHOCTbL TPYHTOBHX Boyj Il pnasosbda (B %)

(Haunpie JI. . Mozedo Buua)

) D] ]
5 8g g
&g g w = 2 :
Pationu IS SE|=2 | 8z | CaO | 8O, | il Hpumevanne
EFZ|SZ | 85|58
Se” | B [ RE Qs
Rom (g |VS 0OHF
ITpumopcraa anMan-
Hasg 110JI0Ca . . — 50 | £.62 0.04 ) 0.22|0.421 2.17 CpegHee us 22
YepHOEPHUKOBCKHMI obpasuon
I0CEeJOK . .| Or. 7y 121 ] 1.66 1 0.05 | 0.47 | 2.23 | 0.63 Cpenguee us 27
Crasuna Anacracu- o6pasuos
eBrKag . . . . .| » 30/ 129 0.43 | 0.04 | 0.08 { 0.18 | 0.01 CpenHee u3 21
Crrannya CoaBAH- o6pasua
CKafA . + « . . . » 40| 455 | 0.41 [ 0.0%4{ 0.06 | 0.16 | 0.003 Cpenunee 43 4
o0pasuon
Tabauya 30

Anaaus BONHEBEX BBRTAMEK N YyrAeKNCIOTH B COJOHYAKAX

Hpnasosckux naasHeit Ky6anu (8 %)

(Mamnpie JI. M. MozedoBuua)

S 2 & 5

N paspesa u B 53 w |25 g
pasp E_|SE |=2|55 |58 |ca0 |MgO| SO, | a1 | CoO,

MECTONONOKEHHE 2 |ES3 »e |EX . E E

e R3] v

£ SEQ T8 [EE.| o
Nt 7.YepHniit epuk,] 0.1% | 45.44 | 2.46 | 2.17 | 0.06 ) 0.05 | 0.07 | 0.10 { 1.24 | 3.00
CONIHKOBAA paB-| 14—40| 3.33 | 0.52 { 0.31 | 0.06 | 0.01 { 0.01 | 0.05 | 0.26 | 3.30
HuHA; nobepexne] 120 | 3.38 { 0.57 | 0.53 | 0.05 | 0.01 | 0.0% | 0.04 ) 0.26 | 1.41
Nt 414. Cononvako-| 0—5 | 9.45 |14.01 j11.71 1 0.03 | 0.77 | 0.43 | 1.66 | 6.88 { 2.18
Boe nuo Boiicxko-| 5—18{ 9.17 | 9.62 | 7.14 | 0.04 { 0.32 | 0.38 | 0.43 | 4.30 | 0.18
BOTO IIMMaHa 50 7.82 ( £.2313.7810.03(0.11 | 0.19 | 0.28 | 2.37 | 0.03
Ne 439, Conmonyaro-f 0—1 | 7.95 | 8.15 ({ 5.86 | 0.03 ] 0.68 1 0.26 | 0.14 | 1.36 | 0.56
BOE gHO Gam3 Xy-| 1—16} 7.65 | £4.79 | 4.17 [ 0.03 | 0.08 [ 0.16 { 0.26 | 1.22 | 0.05
Topa CBucrean-| 16—20| 5.61 | 3.26 1 2,91 | 0.03 [ 0.05 | 0.12 | 0.21 | 0.8% | 0.07
HUKOBA 20—45) 5.95 | 2.91 {1 2,64 { 0.03)0.08]0.11]0.30 | 0.60 | 0.16
45—75) 4.47 | 2.27 | 2,09 ] 0.04 | 0.12 ] 0.09 | 0.37 | 0.48 | 0.79
190 | 45.29 | 1.89 | 1.71 ] 0.03 | 0.12 | 0.07 | 0.37 | 0.36 | 0.41

ITonoca wucTO HPHMOPCKOTO 3aCOAEHHS CKA3HIBAETCH, U0 HAOMOACHEAM
Nozepormua, eme na paccrosaui 15—20 wM ot Gepera mops.

Onnako cpaBHeHIIe DTHX JIAHHHX ¢ IpHBEJIGHHHIMEA BEIIE NOKA3EIBAET, 9TO
B oramumne oT [Ipuracuma B rpysToBHIX BOmax llpmasoBcKmx maBHE HATHE
He HaOJIIOMAIOTCS CTOJEL BHICOKHE KOHIEHTpalun coieii. Boasme Toro, 6po-
caeTcsa B IVIa3a 00CTOATENECTBO, YTO B TO BpeMs Kak B CamsamckoM [puracumu
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¢ yAajeHiem OT Gepera KOHIEHTPAIUA COJeil B TPYHTOBEIX BOJaX BO3pacCTaerT,
B IlpumasoBckux INIaBHAX OHA Hafaer.

d1H 06CTOATENbCTBA, HOBUANMOMY, CBA3AHEL ¢ H0IBMION CyX0CThI0 BO3AyXa
7 BLICOKEM HCIIapeHEeM TPYHTOBHX BOX B [Ipmkacomm, cmocoGeTBymommmu
Gonbineil KOHIEHTPAanHHE coyeil mo cpasHeHmio ¢ [Ipmasosrem. Bo-Brophix,
OHU 00YyCIOBIEHE PAas3aMuHbIM pesrmmMom nobepesumit [IpmasoBssa n [lpuracons,
nposBaAmAMces B ToM, uTo Canbsaackoe nobepesbe IUTACTCA ACKIOINTEILHO
popamu Kacoms, a llpmasosckoe— B 3HaunTeNbHOI cTerieHn Bojamu p, Ky6Gauu.

Hexoropuit MaTeprans OO OPpAMOPCKOMY 3acCHIEHUI0 B G0ilee OMHBIX INH-
porax mMeercsi B coobmennm M, Gradanin 0 3aCOJIEHHHX HO0UBAX HmOOepessns
Anprarmueckoro mopsa B Kpoarnn (76). K comanenuio, aBTOp UCKIOYATENBHO
OTCTaJ OT COBPEMEHHOrO YYEHIA O 3aCOJNEHHHX [0YBAX, M 3TO Kpatime obecre -
HEBaeT ero marepuay. Mlexons mOTHOCTRIO M3 TEOPHMN MMIYJIbBEpPU3ANUM (He-
COMHEHHO, WTPAKmell poxb B HEKOTOPOM LPHTOKEe comeil Ha Oeper), aBTOp
COBEpIIeHHO He 00painaer JOJKHOTO BHUMAHZA K IOYTH He FOBOPHT O COCTABE
A rIyOMHAX PYHTOBBHIX BOJ M MX CBA3W ¢ MOpDEM M IOBEPXHOCThIO TPYHTA.

Ouncanus aBTOpa OTHOCATCH K HN3KHM IPHMODCKHM TeppacaM OCTPOBOB
Anpmarturn. [louBoob6pasoBanue muer B xianMare ¢ 1000 mm armocHepHuix
ocankos m 15° c¢pegneil TOROBOIl TeMrepaTypHI.

Boabume 6omora ocrposa Pag, pasBmThie Ha HUSKOIT Teppace, OYeBHIHO,
HOJIHEPAIOTCS I'PyHTOBEMY BOIAMU, & IIOCIEIHAE CBA3AHE ¢ MOPeM M I 0JydaloT
comz oTTyna. CunpHbie DPHANBH HHOTAA 3aTOIUIAIOT STH 00JAacTH. AHanws
BOJHEIX BHITAKEK N3 IOBEPXHOCTHEIX TOPH30HTOB GOIOTHEIX M OKPY/RAMMIX
6osi0Ta TOYB OCTPOBA IIOKA3aJ, UTO BCE OHM CUILHO 33COJEHBI, IPHYEM B CO-
aax mopeoGuamawt xmopuan (Taba. 31 m 32).

Ta6auya 31

ARaagns BONHOW# BHTAMEKN H3 3aCONEHHHX OOJOTHBX HNOYB
ocrpoBa Pag Anpmarurn (B %)

Haspanue myurra | Cyxoit T o, pH
n ray6una obpas- | ocra- | Na,0O| K,0 | CaO | Cl | 8O, |Tymye|g % Bl g B
OB B CM TOK og g H,0 | KCI

Beankoe 6oaoto

5—25 .. .. 1.04 | 0.36 | 0.01 {001 {0.13 003 ]|0.14}0.22| 7.40 | 7.15

B—-HS ..., 0.48 | 0.19 |Caenw| 0.05 | 0.03 | 0.05 | 0.07 | 0.14 — —
Maxnoe Goaoro

5-30 . .. .} 0.9 [0.24]0.02|0.05(0.17 {0.07 | 0.30 | 0.13 | 7.10 —
Koaanckoe 6onoto

—20 . . .. 2,21 | 1.871003)|0.05|1.04({0.090.13 | 0.14 | 7.80 | 7.40

ITousn Huskoii Teppacs — Polje, He mmeromeit GOJOTHEIX OPOCTPAHCTB,
TAKIKE CHJIBHO COJIOHYAKOBATEI, B OCOOEHHOCTH 33 CYET XJIOPHAOB, H CHILHO
oboramens KapbOHATAMA KAJbI[HA.

MMonssa mmeror yme ma raybmne 100—140 cM TOPHBOHT I'PYHTOBHIX BOX
W IIOKPHITHl C IOBEPXHOCTU acconuanuamu Salicornietum herbaceum, Sali-
corntetum fruticosum. IouBm cyxnx monseB Gosiee BEICOKOM W JPEHAPOBAHHOIL
TEPPACH yIKe MEHee COJIOHYAKOBATHI M PAa3BHBAIOTCHA IO COJIORIIOBOMY THIIY.
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AHaIoTOM KpOATCKEX NOJLEB Ha ceBepe l'osyampaum asasercda 3abo.o-
YeHHAA, YACTO 3aTOIJIAEMAas NPWINBAMU BHEUIHSsI 30HA 3apOCHIETO pPACTH-
TenbHOCTHI0 Gepera mopa — Kaexblepsl (Kwelder), maywennsie Van Bemelen
m Hissink (77, 78). ITouBnl kBenbepOB JOBOJBHO CHJIBHO COJIOHYAKOBATHL
n copepxaT B BepxHeM ropumaonTe no 1.0—2.29, NaCl; ¢ moeepxuOcTH OBEW
HOKpPHITH 3apocaamu Salicornia herbacea, Glyceria maritima, Suaeda ma-
ritima.

Tabauya 32
AHagus BOOHON BBTAMEN HB3 COJOHUYAKOB BIJAMHBX IIOJIbLCB
octrpoBa Pag Agpumaruru (B %)

Cyxoii Ooman pH
Topusonr B cM octa- [Na,0| K,0 j CaO | Cl S0, {T'ymyc| mmenou-
TOK mocrs | BH20
5—20 1.60 | 0.48 | 0.02 | 0.04 | 0.46 | 0.10 | 0.04 [ 0.08 7.25
45—55 2.3310.9710.06]0.09;1.1610.22}10.09} 0.05 7.30
100—120 2.3911.0010.02{0.07|1.4270.20]0.14 1 0.06 7.20

I'pyHTOBEIE BOMBI KBEJB/IEPOB 3aJIeraloT 4acTo Ha raybmae 50—60 cm u sa-
COJIEHEI HHOT/A 10 copepmanus coieit 7—8 r/i (Dollartgebiet). [TouBs kBesns-
jepoB odeHb GoraTel kKapGomatamm (1o 109%). 1O 0GCTOATENHCTBO MIpaeT
CYMECTBEHHYIO POJIb B OCBOGHHH KAK KBEJIbJepOB, TAK W OCYIIAeMHIX y4acT-
KOB Mops 3oxepaee. [Ipr ocymennn KBeabaepa @ OPOMLIBAHUT ero aTMocep-
HBEIMH OCAaIKaMH{ HOTJIONMIEHHLI HATPHI OPUMOPCKOTO COJIOHYAKA BLITECHAETCH
KaxblmeM KapOoHATOB, W COJOHYAK OPEBPAm@eTcsi B HOPMANBHYIO, HACKHIIEH-
HyI0 kKagbiumeM nouBy. CojomuaroBaTeie mouBH Keeabaepa Kwelderboden
IpPeBpamainTCd B OKYJIbTypeHHEIE OCYUIEHHEE X ONpPECHEHHBIC HOYBEL IIOJIb-
nepa (Polderboden).

IIpomecc camomenmopamum coOHYAKA IPH OCYUIEHHH IIPOTEKAeT B Tede-
HEe 2—3-—4 jeT W CONpOBOMK[AETCH IOTepell IOYBOH KBeIb/lepa IyMyca
¥ rapbonara kamenusa. [Tocmepnmit BeMpiBaeTcsa w3 nmpoduna yme B TeueHUe

200 mer (79). s s
abauya

Hameneune B conepmanuu NaCl B mouBax KBeablepa Hocdace
HXx ocymenusn {B %)

TnyGuna B oM 1930 1932 TyOua 1927 1931
05 0.34 0.08 025 0.04 0.03
520 1.18 0.17 2550 0.11 0.00

2050 1.96 0.78 50—75 0.37 0.07
50—90 1.82 1.12 75—100 1.11 0.28
100—150 - 0.58

WNnorpa paccosenue cOnpOBOKaeTCd M pasBUTHEM COJOHIEBATOCTH, 0CO-
6enno, k3K ykassiBaer Hissink, B canywasx saTomieHMA MOpeM Ha HEKOTOpPOe
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BpemA cTapex mouanjaepos. [ToBuauMoMy, MOYBEL CTapHIX MOIBAEPOB, IOTEPHH
Bech yriekucanit Ga Ha IIpeojiojIeHme COJIOHYAKOBATOCTM IOYB KBEIbIepa,
He B COCTOAHNU Ve 3aMEHUTH HOBble mopuuy Na, IPUHeCEHHOTO MOpPCKOH BO-
JOil IIpH MOBTOPHHEIX 3aTOIVIEHWAX.

B poxiape na 111 Me:xpyrmaponuom konrpecce mousosenos B Asrmm His-
sink mpuBes WHTEpeCHEE NaHHEE 00 W3MEHEHMH COCTAaBa ITOMVIOMEHHBIX Ka-
THONOB IOYB KBEIbJepa IPH Iepexojie ero I0Cie OCYUIeHUS U ORYJIBTYpPH-

Banusg B moxsnuep (79). r
adauya 34

CooTHOWEeHNEe OGMEHHHNX KATHOHOB BINPNOPEKHOMOPCKHU X IOYBaAX
TFoaanaugun

(o Hissink)

Bospacr kBeannepa Ca Mg K Na
HKpenvuiep 10 OKYABTYpUBAHUA . . . . . . . 24 48 9 19
Yepes 6 aeT 1mOCJe OCBOCHHA . . . . . . » . 39 28 6 7

» 70 » KYJABTYPHL . . . . . . . . . . . 86 9 3 2

OuernpHo, GIUBKAME K 9TOMY THIIY OyAyT 1 IpUMOpPCKUE COMOHYAKN B DuH-
aaugan, onmcannse Aarnio (87). Cosonuaky paspuTh 0COGEHHO HA mOGEpesne
Boramueckoro sanmpa. B coxsx, mogHUMAOMAXCA ¢ KAUMLISIPHBIME PacTBO-
paMm K IOOBEPXHOCTH IOYBHI, IPeobIafalnT cyabParsl, OTHAKO IPHCYTCTBYIOT
M XJIOPUJIEL.

W3 pacrurennmocTH MosxeT passuBaThes jmmb Spergularia salina.

Hab6xoaernsa Aarnio DOKA3EIBAIOT, YTO OTH MOYBBI UMEIOT TAKHRE CHIBHO
KHCJIYI0 PEAKIIIo 38 ¢4eT 00pA30BANKA CEPHOIl KHCIOTH I NPHCYTCTBUA KBAC-
o8 (B pesyiabsrare oxkuciennsa nupuTos). GymMa coseii B BHIBETAX J0CTHTAeT
2.459,.

3aconenue AAZYHHBLL OMAOMCEHILIL

(O6pasoBaniie COJTOHIAKOBHX OTIOKEHMNA M UMCTEIX COJIEBHIX AKKyMYJIAI{Hi
B 30HE JAryH ¥ JUMAHOB IpejCTaBifdeT OYeHb PACIPOCTPASEHHOE SIBICHMC.

W B coBpeMenHYIO TEOJOTHIECKYIO DIIOXY M B IPOULIOM JATYHEl 33HEMAJ i
GONBUIYI0 IUIOMAJEL, YACTO, HA OTAEIBHEIX YYACTKAX, M3MEPHAEMYI0 COTHAMIIL
KBaJ[PATHEIX KWiIoMeTpos (29, 60).

060cO6IEHHOCTE, M30JIMPOBAHHOCTE JIATYH W HMX MEIKOBOAHOCTH B YCJIO-
BHAX CIJIBHOTO HCIAPEHHSA H ME/UIEHHOTrO IPATOKA MOPCKUX BOJ[ ©3 OCHOBHOTO
mMoOpcKoro GacceiiHa CO3MAIT MOBEINEHHYI KOHIEHTPALMIO COJNEH M BIEKYT
BHIIAJIEHAe MX U3 pacrBopoB. TaxoBel mupabuainrosnie akkymyasnnza Kapa-
Boras-I'on, pocruramoiune MaKCHMAJIbHOTO pPAa3BATHA 3MMOI, CAMOCAOYHEC
CKOIVIEHHsT XJIOPICTOTO HATPA B KPHIMCKIX M YKpamHCKux JmMmanax, ua Cn-
Bame, THIICOBHe makowrenus Ha Kyaryke.

J. Walther nupnsogur pag oueHb mHTEPECHEIX NPUMEPOB JATYHHHX I OKO-
JONATYHHBIX COJEBHX akkymyasuumit: Ha Geperax Cesepnoit Wunun (Run der
Kutsch) mnomageo mo 30 Terc. M2, na Geperax Ymnm iosxuee Coquimbo —
IIOMAJbI0 B HECKOILKO COT KB. KWJIOMETPOB u Toamuunoi B 30—60 cM, a Tamske
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B Sues u Ranai, rfe oTiauBh O0OHAKAIT CHEKHO-KPHCTALIMYECKYI0 HOBEPX-
HOCTH JHA JIAryHbl. PacTBOp JaryHHHX BOJ HACTONBKO KOHIEHTPUPOBAH WC-
mapendeM, YTO OH COBEPUHIEHHO HE B COCTOSHEH PACTBOPATH JOHHBIE OCAJKII
comeir (80).

K. Andreé, no noseitmum nanueeiM (E. Wittich), onmcniBaer Goabmme co-
sieBrle CKOIUIeHMs Ha 3amapubix Geperax Hunkmeit Kamudopunu B marymax
GyxTe Sebastiano Vizcaino. Toncras cuemxHo-6enas coieBas KOPKA IOKPLHIBaeT
MHOIA IOYTH 000COGJEHHBEIX OT OKEaHa BHICOXINMX JATYH HA IUIOWAAM [0
16—30 M2 (81).

JlaryHHOTO 7Ke HPONCXOMKICHIS M MCKJIIYNTEIbHEE 0 pasMepaMm X pas-
1006 pasuio MECTOPOKEHNA ¢oJell nepMcKoro Bpemenu B Conmuramcke, Mirenke,
Cracceypre, Urnepcrux ropax u 1. 1. Kak ciefyeT m3 CKa3aHMHOTO, XIMEA3M
JIATYHHBEIX COJIEBBIX AKKYyMYJIANWiT camblif paszimunsii. Jlaryuusie coseskie
AKKYMYJHIUY, 3aHAMasg 6oJbmine IPOCTPApPCTBA, B IOCIEAYIOIIMX I'e0JIOTI-
YEeCKUX IMKJIaX MOTYT SBUTHCH W YACTO ABJIAIOTCA HA OOJNBHINX TEppPATOPUHAX
MATEPEHCKUME IIOPONAaMM [JIsI IOYB, IEepe/aBasg UM CcHibHeimue Gopmer 3aco-
agennoctu. IloxBeprasich mepeKpHITUIO, JATYHHEE OTIOMKEHUA MOTYT BBIKIIO-
4aThCA H3 IPONECCOB MUTpANFME cojell; OMHAKO IOCIeyIOmue [UCIOKAINM
U CMBEIB BHIBOJIAT COJI€BEI€ MACCHl HJIM 3aCOJIEHHbIE OCAJIKM JIATYH HA JHEBHYIO
OBEepXHOCTh. HOHIEHTPpMpOBAHHEIE paHee COJIM B DTOM CIyiae cOOOmMAIOT
COJIOHUYAKOBATOCTh IIOYBAaM, KaK 9T0 Habualonaerca Ha BepmuuHe ropel Borgo
B KHacnwmiickoit paBHWHe, T/le 3aCOJEHHEIE IEpPMCKFe INMHH 00yCIOBIHBAIOT
PasBATIE COJOHYAKOBEIX IIOYB W COJOHYAKOBOHK pPaCTHTEIHHOCTH.

[Ipu 5TOM KOHIEHTPIPOBAHHKEIE COJIN BMECTE ¢ PA3MEIBAIOIINIMIEL 0CAJI0UHYI0
TOJIIIy BOXAMH BCTYHAIOT B HOBBIM LMKJ KOHTHHEHTAJNBHON MHTPAINM I 3aC0-
JAA0T AENIOBHAJNbHEIE ILIeH(bl, KOHYCH BBIHOCOB, AJUIIOBUAJLHEIE TEeppach
u mp.

JloBonbuo OGonblnoil resrpadmuecKmii ONMCATENBHBIN MAaTepMal B JUTe-
paType O JarydHOM CONIEHAKOIJIEHNW, K COKaJIEHNO, COBEPHIEHHO He COIpo-
BOJIaeTCA KakmMu-nzbo amanusamu. ['eosoru m reorpadel yHROBIETBOPAIINCH
JHNIb BHEIIHAM CYKJGHMEM O XMMU3Me OTJIOKeHHMI.

Sacoaenue GOHHBIT MOPCKUL OMAONCCHUT

1{rdpoBeIx MaTepHaJ OB 0 KOJHYECTBE W COCTABE COJEHl B JIOHHKIX OTJIOHKE-
HOAX MOpeil TaKke COBEepIIEHHO HeJOCTATOYHO.

Kasaaocs Onl, KoTMuecTBO cojieli B JOHHBIX OTJOKeHmAX Oynaer ompene-
JIATECA KOJUIECTBOM MOPCKOIl BOJEI, IPONMTHBAMIMEN CeIuMeHT, & COOT-
HOUIGHME COJIeii OCTaHeTCH TeM e, YTO H B BOojie Mopa. OJHAKO M3yYyeHHe XH-
MU3Ma8 BOJHOPACTBOPDHMBIX OpHMMeceil B JIPeBHAX M COBPEMEHHLIX MOPCKUX
oTiI0eHusAX,, mposesiernoe K. Andreé, A. A. Apxaarensckunm (82), K. C. Berz
(83) m mp., W CONOCTABIEHEE HEMHOTOYMCIEHHOTO OTPHIBOYHOTO IIHPOBOLc
MaTepHana IOKA3ZHBAKT, IT0 KOJAMIECTBO CONEll M HX COOTHONICHHMEe — pe-
3yJIBTAT OYEHb CJOKHEIX PEAKNE W H3MEHEHMil, OPHBONAMMAX K 00XbIImM
KOJIMYECTBEHHWM ¥ KAYECTBEHHHIM OTJAUYMAM COJEHOCHOCTH CEIMMEHTa OT
MOPCKOi BOjIsI. I{onmmuecTBO MOTVIOMEHHEIX 0CAIKOM COJIeit, M0 MEeHMI0O Andree,
opesyie BCEro 3aBHCAT OT JMCOEPCHOCTH CEMMEHTa: OHO TeM Oojabumie, ueM
BBIIle JHCHEPCHOCTH, H HHOTHA focTHraeT Bemmumun 8.09%,.
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HpyruMin (axrTopaMd, MEHSOMEMA KOJHYECTBO W COOTHOIOEHHS CoJeil
B CeJiUMEHTe, 10 CPABHEHMI0 ¢ MOPCKOH BOJOIl, IBIACTCH TIPONECC PABJIOKEHHAA

Coxmepmannme NaCl B MOPCKHMX OTIHOMNKEHUAX
pa3iiuuHOd mucaepcHoOCTH (B %)

Kpacwag romyHa . . . . . . ... .. ... .. 6.8-8.0
JAnaToMOBBIA UJI e e e e 5.4

AHTapKRTHUYECKAsA JegHHKOBAA TIUHA . 1.9—-3.7
T'no6urep HHOBELIE 1JI 1.0—3.4

opranmdeckoro semecTBa u obpasosanua CO, 1 NH, n mx peaxuwu ¢ ocap-
ramm CaCQ,. dtor mpomecc Befer, ¢ OHON CTOPOHBI, K IIEPEXONY OOBIYHEIX
B MOPCKOM OcajiKe KapOOHATOB KanbiAs ¥ MarHua B pacTBopuMsie Omrap6o-
HATH 1 K yBENYEHII0 9THM IeJOIHOCTH cefuMenTa, noapaenuo nonos HGLO',,
a, ¢ ApPyroi, — K 00pasOBAHMI0 YIJIEKHCIOr0 aMMOHHS, B3AHMOAEHCTBYIO-
mero ¢ cynbdparamu Kanbuua u obpasywomero kapboHAT Kansuua I cyabdar
aMMOHHsA. JTO ABIEHNE 3aMeTHO o0HapyxkuBaerca B anaxusax Murray Irvine,
npusogumux K. C. Berz (83).
Tabauya 35

CocraB coadeil BMOPCKO® Bolle H BOIe
roay6oro maa (B % OT CyMMH)

Mopcras Wa rony6oi

C o au riy6oKo-

BOlA BOIHBIN

NaCl . . . ... ... 77.76 79.02

MgCl, . . ... ... 10.88 11.22

MgBr, .. ... ... 0.22 0.22

MgSO, . . . . . . .. 4.7k 3.23

K804 . . . . ... 2.47 2.51

(NH,):S80,, . . . . .. — 0.21

MgCOz. . . . . . o .. — 0.91

CaCO; . . . . .. .. 0.35 2.69
CaSOy . . . . . ... 3.60 —

Bopa, ormaran us ronyboro mma, COfep:UT BHOBh BOBHHUKIINE IPOLYKTH
(NH,),SO, u BO MHOr0 pas yBeaum4eHHOE KOIWIECTBO BHOBEL PacTBOPEHHOTO
CaCO,. Kpome n10r0, B CONAX My1a HCIe3 PACTBOPEHHHI MUIIC 1 BO3POCao obmee
KOJIMIECTBO XJIOPHOB.

Haspannwe usmenenma B coasax 00s3aHsi IpomeccaM Aecy by pH3arum,
MHTEHCHBHO IIPOTEKAONAM B MOPCKHX CEeJMMEHTAaX.

9TH mponecch, BeAyIUe K MCIE3HOBEHUIO THMIca M 00pasoBaHUIO CEpOBO-
JIOPOAQ, YACTHI0 YXOASIEr0 B BO3AYX M 9aCThi0 IEPEeXOfAIlero B CEpHyIO
KHICJ0TY, PAaCTBOPAIOT M PAa3NaranT YrieKkucasit kanbnmii. OHOBpeMEHHO
obpasyercs cepHUCTas B3aKHCH JKeNe€3d, KOTOPAA BHINAJAET W3 PacTBOPA,
Opespamaercs B MUPAT, 9TO TaKse BHBORMT M3 pacTBopa momel SO, 910
O BefeT K OTHOCHTEILHOMY HAKOILIEHHIO XJIOpH70B B Boje muos. [Tpenmosa-
raor, 970 cobonHse MoHE SO’', MOTYT Tak:ke CBA3aTh M MArTHMH ¢ 00paso-
BaHWEM €ro0 CcyabPaTosB.
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K. Andreé¢ cumraer BOSMOMHEIM IpONecC AECyIbPypPH3aNA K MOCJIeRylo-
mue peaknuy us0o0pasnTh U0 ciaenyoomedl cxeme:

CaSO, + 2C = 2C0, 4 Ca8
CO, +CaS + H,0 = H,S + CaCO;,
H,S + CaCO, + 20, = H,80, 4 CaCO, = CaSO, + CO, + H,0.

EcrecTBeHHO, YTO 4eM [ipeBHEE CeAMMEHT 1 ueM OH ray0Osce morpebew, Tem
[AJIbINe MOMLYT HA3BAHHBIE IIPOMECCH W TeM OOoJbIIUe BEHI3OBYT W3MEHEHIUsi.

Wccnemosanusn A. [. Apxanreabckoro m 9. G. 3aIMaH30H COBpeMEeHHHIX
oronienuit YepHoro mMopa forasanm sro Broxue ybemurennmo (84).

Tabauya 36

AHanna BONHHX BHTHAMNeK U3 nnxos HepHoro mMopna (B % M.-DKB.)
MyaxT n ray6una B3ATtuA obpasma |SO”7,| Cl” |CO”;| Na- K- ) Ca- | Mg
Crasgua N 61; Bepx 5.96 | 42.8911.20{38.88{1.75 | 3.31 ] 6.06
» » 61 1.5 M 6.48 | 42.5310.99 | 39.99( 1.87 | 2.75 | 5.39
5891 4516 [ 0.95 | 41.24 | 1.59 | 2.47 | 4.70

» » 61 3.0 » . 5.41 43.48 | 1.11 | 41.51 [ 1.75 ] 9.70 | 5.04
Crannua Nt 107; Bepx . . 5,94 | 42.84 ) 2.22 1 40.87 11.37 1 1.19 ] 6.27
» » 107 1.5 m. . 3.62 56,37 | 2.01 | 10.54 )1 1.68 | 1.84 | 5.82

» » 61 3.0 » 2.75 £4.89 | 2.36 | 40.48 | 1.54 | 1.64 | 6.34
Cranpua No 23; Bepx 8.38 | 40.63 | 0.99 1 39.58 | 1.74 | 1.55 ] 7.13
» » 25 1.5 m 6.76 | 42.11 | 1.13 | 40.56 | 1.63 | 1.59 | 6.22

» » 25 3.0 » 5.51 | 43.18 { 1.31 | 40.89 1 1.51 | 1.31 | 6.29
Mopcraa Bonat oM .43 | 45.05 | 0.52 38.81 2.0219.17
500 » .43 | 45.08 1 0.49 38.89 1.94 | 9.18

2000 » 5.32 | 45.12 | 0.56 28.83 1.93 | 9.18

Nuarenes cospeMeHHBIX O0caiKOB YepHOro Mops, mo NPHBEREHHHIM JAH-
HBIM, BeleT K yMeHbIIeHUI0 kosmgectsa nona SO’ ¢ rarybunoit, k HAKOIICHHIV
uona CO;, k ymenswrenuio mona Mg -, mopmanMomy, mpouso mormomaemoro
KOIUVIOMJHBIMA CHJIMKATAMU M a1I0MOCIJIMKATAMH, K HEACHBIM IIPU3HAKAM
yMEeHBINEHIA KonndecTsa noxa Ca'* 32 cyeT JONOMUTHBAUN I K MHTEHCHBHOMY
BO3PACTAHWI0 XJOPUJOB HATPUA ¥ B HEKOTOPHIX CAYYaAX KaJMsd,

O seamunHe abCONIOTHOrO KOJMYECTBA CON€il, MOTJIONMIAEMEIX MOPCKUME
OCAAKaM(I, MOKHO CY/IITh HA OCHOBAHMI KOJINYECTB, M3BJEKAEMBHX BOAHHIMU
BEITAKRAMHI 113 JAPEBUHX MOPCKEX OTJIOMEHMIT.

HonnuecTrBo conciiB %, usBjdernaeMBX BOXHOI
BHTAKKONK U3 npeBNUNX MOPCHEUX OTJOMKeHUH

T'posrencuuit paifon. MaoTunc e 1.12
» » Tposnenckne coaun . . . . . 1.53
» » Haparauckne » . . . . . 0.38—0.50
» » Yorparcxue » .. . . . 0.25—0.53

Cyna mo amanmaam Caxsnosa, Jlyumnckoro, Mansposa, mnpusBommMbn
A. JI. Apxaureascrum u 9. G. 3anMaH30H, B cOCTase IPYHTOBEIX BOJ, IUPKY-
JUPYOINX B HTHx ¢a0ax, npeobmamaor conu Na.

1 Jamnee [ladnasuenkou Yurapuna.
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VBenmuenne copepmanua Na B CBOOOJHBIX COJIAX OCARKOB, TI0 MHEHHIO
II HEKOTOPHIM SKCIEPHMEHTaM APXaHTeNhCKOro M 3ajMaHaOH, MO:eT OHTH
yacTeio 00ycmoBjeHo m oOmeHHeIMH peakuuamm Mempay Ca OmrapGonaroB
I TOTHOMEeHHHM Na MepBATHOIO CeJUMEeHTa,

CyumecTBeHHY0 POJIh B COCTaBe MOPCKAX OCAAKOB HrpaT KapOoHATH Kalb-
nusa. Ecam comoctaBmTs CcOCTaB cONEll MOPCKOH M pedHON BONHI, TO MOMKHO
BHJICTH, YTO 0OBMMHCTBO OPUXOAAMIMX B MOpe KapOOHATOB Kajblud HCYe-
33eT W3 PACTBOpA, BHIAAAd HA [JHO B BHAE OWOJOruYeCKNX M XHMUIECKHX
{pesee) OCANKOB.

CocraB colleit B CyXOM ocTaTKe B %

Mopcras Peunas

BOI2 BOZ2

Coau XJOpHCTHIE . . . . . . . . . . 88.7 5.2
»  CEPHOKMCIBIE . . . . . . . . . 10.8 9.9
»  yriIekuHease . . . . .. . . . 0.3 60.1
»  OpouYMe . . . ... .. ... 0.2 24.8

[Tosromy ronuzecTBo CaCO; B MOPCKUX 0CARKAX OOHIYHO AOCTATOIHO BEJIH-
ro — 10, 20, 509%,. IIpasna, ogeds rany0OKOBOAHEIE OTIOMREHUSA M OTIIOREHAS
cepepHHX OacceiiHoB gacro Oexner Kapbonatom Kansuusa. | BHmeHmAME geM-
HOIl KOPHL U ReHyAaruel COJ0HYAKOBATHE JOHHEE MOPCKUE OTNOMEHNA MOIYT
OniTh TPEBPALIEHEl B apeHy moYBoo0pasoBatenbHuix mponeccos. (OdeBmuHO,
nepBHil Iepnoj HA3eMHOT0 CyMIeCTBOBAHM JTHX OTJOMKEHHIl JaeT IOYBH
CpaBHUTENHHO HE3HAYATENHHOM COJOHIAKOBATOCTH, PeAKOo AocrArawomein 89
CYyX0T0 OCTAaTKA CYMMHI COJIelf OT Beca IOIBBl (CM. BHIOIE).

Nagee, T4 CONOHYAKOBATOCTh NOJKHA DHICTPO HMCYE3HYTH, HOBHIANMOMY,
KaKk MPaBHIIO, HE AaBas CONOHIOB M CHIBHO COJOHIEBATHX Popm mous. Ilpu-
YMHA BTOTO CTOIb CYIIECTBEHHOTO ODCTOATENHCTBA 3AKIIOYAETCA B TOM, 4TO
MOpCKOIl ceuMedT 00mYHO oforamen KapOoOHATAME KaJbusA, KOTOPHE, OTAa-
Basn Ca B oOMen HA morjomeHHHI Na, 00eCIeYNBAIT «ECTECTBEHHYIO MEJIHMO-
paIMioy TOYBH.

Vmenno otam obbsacHsaerca OsicTpas (3—4 rofa) «caMoMennopandsy mOYB
nast sanusa 3woaepaee, ocymaemoro B Nomnangun (Hissink, 78, 79).

OnHAaKo, DOBHAMMOMY, He MCKIIYEHH CJIy4alm pPacCOlIeHWsi TJy(oKOBOJ-
HHIX BHCOKOAMCIEPCHHX CUIBHOCONEHOCHHX WJIOB ¢ PasBUTHEM COJIOHMEBA-
TOCTH BCJIENCTBYME MAayoifi WX KapOoHATHOCTH.

RJIACCUOUNKAIINA COJOHYAKOB

PaccmoTpes riapmeifimme TUNBL COJOHYAKOB, YCAOBHS HxXx 00pasoBaHUA
¥ JBONIONUH, MHl MOMeM KOHCTATHPOBATEH, YTO COJOHYAKII M CONOHIAKOBA-
TOCTh TMOYB B IIeJIOM SIBISETCA JIMMb JACTHHIM MOMEHTOM HEIIPEePHIBHO TEKY-
[mero TeOXMMAYeCKOro IPOectd MArpanuy cojeil 1 ux HAKOIUIEHWs B 0Ca0d-
HEIX TOJAX PAa3aWIHOrO reHesuca.

JroT 9aCTHBI MOMEHT XapaKTepH3yercs HAKONJeHWeM coxeii, mmbo umx
noABJAEHNEM IyTeM AeHYAANUE IOKPOBOB HA MOBEPXHOCTA PHXIHX TOJI KOPH
BHIBeTpUBanma 1 mous. OH xapakTepuayeTcs Tak:xke HM3BecTHOH nupdepennma-
Hueil coJIeil B IIPOCTPAHCTRE.

Onncannsie TUOH COJOHYAKOB ABIAKTCA OTAEALHLIMA TOAYUHE HHEIMHI
CTJNAME HPEBpPAlIeHNl M [BW/KeHHNH ITOBEPXHOCTHHX (POPM AKRyMYJISqAH
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coneil. ABTOp mMeN BO3MOMKHOCTH paHee {8D) BHICKA33Th CBOKW TOUKY 3peHUS
Ha NPHHIUOH KJacCHPEKAnuE IO0YB.

91 oprHoENEl He Opimm OTKPHITH aBTOpoM. OHE BHCKA3AHE ODHIEIbCOM
B ero cIoBax 0 NPUHOMNAX KiaccHPUKAanAl HAYK B COOTBETCTBUU CO CTANUAAMM
n opMaMy BHKEHNUS MaTepPHy, BHTEKAKIAME Of{HA M3 JPYroil ¥ 0JHA TOcJje
apyroit (86).

OTH DPUHIMIH JIe;KaT B OCHOBE KIAacCHPEKANUU OPraHmsMOB — HMX POJO-
CIIOBHOM cxemsl, 3anomenHoin lapsuuom. OHHN ke jomaTca ceiigac B OCHOBY
HCTOPUIECKOIl Te0JOrMM, OHM HCIONBL30BAHE I'eHETHYeCKON MWHEpasoTHel
B y4YeHUM O NPOMCXOAEHAN M HCTOPHA MHHEPAIOB, O KiIACCHPUKAIME PYA-
HEIX MECTOPOKJIeHUH, cHcTeMaTuKe TOIOB CONAHHX Bonoemos (KypHaxos)
aT. A

Kopoue roBopsi, T IPHHOHIE ABJAATCA 00IUIME BO BCeX HAYKAX M MX
CYIQHOCTH B TOM, 4TOOH KOHI[EHTPHPOBAHHO IOKA3aTh B KIaCCHPUKANUM HCTO-
pPHYeCKy0 CBA3h Bcex (POPM JAHHOTO ABJIEHHMA KaK crajmi obmero m Gecko-
HEYHOTO MPOIecca ero pasBUIUg, IOCIeOBATENHHOCTh M IIPEEMCTBEHHOCTDH
BOZHAKHOBEHOA 3TAX HOpPM M MX CMEHSHI.

ABTOp 0TYETHINBO CO3HAET CJIOKHOCTH OCYINECTBIEHHSA STHX NPHHORIIOB
B Kjaccudpmkamum nous. MHoroe He maydueHo, HemsBecTHO, Jub0 KaKeTces
y7e yeTapeBmuM U cOMHEmTeTHHEM. OHAKO HOMIMAROE TO3HARNe HATMHACTCH
BCE JKe TaM, I/le YCTAHOBJIEHH HE TONHKO (AKT CymeCcTBOBAHUA U MOPHOTOrus
AAHHOTO SIBJIEHHUA, HO U ero IPOHUCX O:KJleHNne, HAIIPABJIEHNEe PA3BBUTHS W CBA3h
¢ APYrAMNi BUJ3MM JAHHOTO ARJEHUA.

Orcona ToyBoBefeHHe HEMBOEHKHO MOKHO IOHTH M ye HAYMHAET UTTH
IO IyTH APYTHX HAYK, @ MMEHHO: II0 IyTH BHEAPEHAA MCTOPHYECKOTO METONA
B CBOUX MCGJIEJIOBAHMAX M HCTOPMYECKOr0 OPMHIAIA B CBOUX Kiaaccnduwa-
qasAx. JTO ICHOEe IOJOMeHue A0 CHX IOp eIne He HOHATO HEKOTOPHMN, BeChMa
yBa:KaeMbIMHU II0OYBOBefaMHd (JacTO PasiMIHOrO HANpPaBjaeHnsa, HO OJamarux
MeTO/I0NOTHIeCKUX BO33PEHMH), CIUTAIONIIME, ITO TeorpaduIecKkoe ONMCAHME
B B JyuYlleM cJydae 30HAJBHOE pa3MeleHHe IOYBEHHHX BHUOB M ABJIAETCA
NOAJMHHON KiaccupuKanmer mOUYB.

Ipennomennasn paHee KjaccmPUIKAanMOHHAA CXeMa ITPONECCOB 3aCONEHHs
mouB B 3aBomxbe (70) HriHe aBTOpOM mepepaboTaHa W MCIIONEL30BAHA AJA KAAC-
cH(EKAMA COJEBHIX AKKYMyJANUii B OCAAOIHHIX TIOPOAAX M COJIOHYAKAX
KAK TI0OBEPXHOCTHOH (opme »THX aKKyMysnagui Boobuie.

Ha ocnose 00pTEIX MCTOPMYECKOIL TeOJOTHEl M TAKMMH ee BETBAMM, KAK
yuenue 0 (aumaAx W reHesmce OCAJOTIHBIX IOPOJA (JMTOTE€HE3NC), yKe yIoMs-
HYTHX BHIE $akTOB — HeOoOXOAMMO IPeKREe BCEr0 pasjImIaTh COJEBHC aKKY-
MyJANMY TMEePBHYHHX [UKJIO0B {COIM KAaK IPOAYKTHL IOBEHUJBHEIX Ta30BLHIfeE-
JieHn#l MM KaK IPORYKTH BHIBETPUBAHMS MACCHBHEIX IOPOR) B AKKYMYJIANHAn
BTOPHMYIHHIX NUKJOB, B KOTOPHIX NIEPEMEIAIOTCA CONEBEE MACCH, OTJIOMEHHLIE
paHee B 0CaJl0IHKX IOPOAAX HPEKHMX Te0JOrmYecKux snox. Mal y:xe ymomun-
HAJIM, 9T0 [UKJIH aKKyMYISqua coJeil 0TMEYaI0TCA yiKe B cmaype, OHH IOBTO-
pAINCHL ¢ cUJIOil B Iepmu, I0pe, TPETHIHOM BPEMEHH M B HeKOTODPHX (aumax
9eTBePTHIHOTO,

Hns nexoropuix paitonos Goosza yOeanTeNbHO JOKA3HBACTCA IOJIOMEHHR
0 BTOPHIHOM IepeMeiieHnn 1 aKKyMyJIAnHu Cojeil M3 0cajoIHLIX TOoJ Ipeji-
MECTBYIOIUX 910X B MOCJEAYIoIHe.
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Tar, nua 3aBomxKbs, 09EBUAHO, IIePeMeileHne TEPMCKIIX COJIell B OTJOKe-
HHAA TPETUYHHIC (AKYATHLI) M 3aTeM U3 TPETUIHLIX M IEPMCKHUX TOJIL B CHIPTO-
BHIE TIMHH U KaclWiiCKHe OCAafKH 9eTBEPTHYHOr0 MEePMOia W, HAKOHeNm, B CO-
BPeMEHAEIE JEN0BUATLHbE, ALIIOBAANLEHEE M B 0CO0EHHOCTH [OHHEIE 03ep-
HEle W JaryHHBle Kacnmiickue otnoxenus. CXONHyH Kapruny MsI HMeeM
u B Cpenneil Asnm.

B mepsBmuspx m BTOPHYHBIX NUKJIAX, KAK IOKA3aHO BHIE, PAa3nudaiorcsd
$opMBI KOHTHHEHTAJILHOTO B MOPCKOTO cojeHakomienns. [lpu s3tom B acnekre
BpeMeHN BCe (POPME MOPCKOTO 3aCOJEHHMA BHTEKA10T M3 KOHTHHEHTAJBHOTO,
ub0 pPa3BUTHE COJENOCTH OKEAHHYECKOro OacceifHAa €CTH yike B U3BECTHOIR
cTeIleHH Pe3ylIbTaT CMEHH 3aCOJEeHNA Ha KOHTHHEHTe PAacCOJeHHeM U yXORoM
COJICBEIX MacC B OKeaH.

KourmraenTtanpHOe 3acolenne B IEPBUYHEIX B BTOPUIHHIX [UKIAX HE TO-
maecteenno. Pan dopm (comonrie) mMokeT BOSHEKHYTH IPEUMYINECTBEHHO BO
BTOPHYHBIX ITIKIAX, KAK DOKA3aHO B ONHMCAHUN THUIOB COJIOHIAKOB.

ITosromy B mcxomuO# cxeme aBTOp cumTan HEOOXOJAMMEIM pasiaddaTh KOH-
THHEHTAJIbHOE 3acOJIeHne a) MepPBUYHHIX NUKIOB M 6) Bropmuuuix. B nacros-
[iAit Tepmoy, MEI He MOKeM pasielnTh THIH MOPCKHX COJEBHX aKKyMyJIsamuif
IIepBUIHOTO I BTOPAYHOTO AKI0B.OJHAKO, HECOMHEHHO, BTO OTINYNe UMEeTCH,
nb0 mMewTca M3MeHEHUs B COJEHOCTH OKedHa (yBenmdYeHUe XJIOPHIHOCTH,
Bepr) m, Tem Gomee, B COJIEHOCTN BHYTDPEHHHX MOPeii. .

Jamee, mo ycnosmam 00pasoBaHMA CEJUMEHTOB YCTAHABAMBAETCH HAKO-
IeHme cojieil B JeNoBUM W TIPONIOBNH, QJIIOBUM DPEYHOM, 03€PHO-COPOBOM
AJTIOBNA B KOJUIIOBHHM, IPHMOPCKHAX NROHHBEIX M JIATYHHBIX OTJOKEHHAX, KO-
TOPHM, PacCMaTpUBasg BONPOC B abCTPAKTHOI IOCTAHOBKE, COOTBETCTBYIOT
MOCAeA0BATeNBHEE CTAQNY TMEePEMEereHls W HAKOILUIEHNs cojeil B 0CAZ0YHLIX
mopozaax. Hecmorpa Ha 10,970 mpAponHEIil pe/kAM COMTOHIAKOB B HX BBOJIOIRA
naydeHsl KpaliHe HeJfoCTaTOYHO, MOMKHO PHACOBATH KAPTHAY SBONIONHEM KX IO
XUMUSMY.

JTa BBONONHUA ONpefieNsieTcs [IUTENHHOCTHI0 M WMHTEHCHBHOCTBIO JBYX
OCHOBHEIX (AaKTODOB: IIPUTOKOM coJlell Ha 3aACONAIOUIYIOCHd HOBEPXHOCTH
z ux orroxoM. CodeTanme OTHX YCJAOBHHA BO BPEMEHH BLIBHBAET M3BECTHYIO
naddepeHnmanmio MATPHPYIOIMMAX cojeil B OPOCTPAHCTBE.

dta audpdepeHmanua U ee CMEHHl BHITEKAlOT 13 CcBOMCTB coseil, BpeMenn
ux 00pa3oBaHHA (HATPATH, c07a), OLICTPOTE JBU/KEHNSA B TPYHTaxX (HUTPATH,
XJ0puaH, CyIbPaTH), PACTBOPEMOCTY BOOOIIE U B YCIOBUAX PA3NUIHHX TeM-
nepaTyp (xa0pHasl, KapboHaTE), B3aMMHEIX peakumit m T. JI.

Ornpasnasch oT ussectHsix, npepmomendnx H. C. Kypuakosom cxem
BBOIONUN XMMHUIECKOTO COCTABA NPUPONHEIX COJNSAHHIX PAcTBOPOB, cxeM paud-
depeHmuanum cosIsHLIX 03ep, paspubaeMux E. H. WBanosoii n I'epacumoBum,
MCXOJA W3 PACTBOPHMOCTH M Te0XWMMICCKON MOJBHAKHOCTY PasINIHHX cOJeif
@ OmEpasich HA Pas3o0PAaHHLIA BHIIIE MAaTEPHAas, MOMHO IPEJCTAaBUTh CJeRyio-
I[yI0 CXeMy BBOJIOUUE COJOHYAKOB IO HX XHMU3MY.

Hawnbonee paaueit cragmeii UX pasBuTHA ABIAITCA XJIOPUAHO-HUTPATHLIC
COJIOHYAKN, TANAIHEE A KPAWHAX NyCTHHb, XJTOPUAHEO-HATPATHEE PACTBOPLL
rPYHTOBHX BOJ paunee cyarPaToR m KapGoHaToB gocTHranT obmacrell aKmy-
MyIAnUM, 00pasys IIOBEPXHOCTHHIE COJIOHYAKH, B KOTOPHIX HUCXOASmMe
TOKHW BBHILEI3IABAANA HE HrPAnT CKONBKO-HHOYAHh 3HAUMTENHHON DpOIN,



B caydanx BAMAHNS COBPEMEHHHX HJIHM JAPeBHAX BYIKAHMICCKUX ABIE-
HUl B OTOH XNMOPHAHO-HUTPATHON cTafgu® COJOHYAKOB 000cobiasercd rpymna
¢ y1acruem GoparoB — GOPaTHO-XJIOPNMAHLIX WM 0OPaTHO-XIOPUAHO-HATPAT-
HEIX COJIOHYAKOB.

JManbHeitmuit OTpUTOK CONEBHX pacTBOPOB OyieT mpuHocuTh Bee Gompimme
MAaccH CcyasdaToB m KapboHATOB M HmPHW HANMYMHM XOTA OH CE30HHOTO mepe-
VBTA;KHEHUA IOBEPXHOCTH XJOPHAHO-HUTPATHEIX COJIOHYAKOB 00ycmoBuT
moTepl0 HEUTPaToB Ha fAeHuTpudumarnmio. 1Ipn aToM pasoBpercs rpylOla KoH-
THHEHTATLHEX CYIbPaTHO-XAOPNAHEX conougakoB. Cranus cyaspaTHo-tII0-
punnbix (6e3 HETPATOB) COMOHYAKOB BOOONIE XApPAKTepHA AJA 0ojee yBIamk-
HseMBIx o0jacTeif, rjie HATPATH PACXOAYIOTCA U Ha AeHMTpUPMKaLUIo, W HA
BEIIEJIAYNBAHNE, W HA IIMTAHUE pacTeHHi.

JlanpHeiimee OCTyNaTeNbHOE 3acOJCHAE, OYEBUHO, TPHUBEET K NAKOMIIe-
nu© 1 cyandaToB, n KapOoHATOB menodeii, 1 06Pa3OBAHNI0 CMEMIAHHKIX COJOH~
9aKoB, JTa CTAAWA CMEIIAHHEX XJOPHAHO-CYNbPATHO-KApPOOHATHHIX COJIOH-
9aKOB ABIAETCA OAHON M3 MOBMHAX CTANNi HENPEPHBHOTO COJICHAKONJCHHS,

B cnygasx IapamIegsHOTO OTTOKA COJled M3 aKKYMYJIATHBHOMA 00mactu
panee ApPYrAX ICYe3RYT HMTPATH, & 3aTeM xJopuas. U ecnu conenaromieHue
100 DTOTO He JOCTHIIO 3HAYMTENHHOTO oboramenus wapbonaramm, TO 000¢O-
GuTcs caenymomas cTaAusd CONOHYAKOB, B KOTOPHX TOCIOACTBYIOT CynbpaTs,
COTMOHYAKN XJIOPUAHO-CyAbPaTHEe, DTH COJOHIAKM, HAIPHMED, MHPOKO pac-
TIPOCTPaHEeHEl B CIyIasx IEePHOJuIecKOfl CMeHBl 32COJIEHMS W PAacCCOJIeHHs,
NOCTOAHHO yBeJMYNBA0NeH OTHONIEHHE MEKAY AHMOHAMA B NOJB3Y CYlb-
daros.

IianTensnoe pasBEINEG DTHX HEPUORMICCKUX MPONECCOB HA M3BECTROBOM
1pyHTe IPUBORUT JAa:Ke K PA3BUTHIO TUNCOBHX COJOHYAKOB.

IIporpeccuBroe pacutenenne cOJOHYAKOBOM obmacT:m u Gojee MM Menee
TMONUHI BHHOC B CBA3M C OTUM XJOPUAOB M cynbPaToB M3 MOYBH, KAK W3-
PECTHO, BeJyT K MHTEHCHBHOMY c0p000pasoBaHui (ocomonmesanue). Murpa-
nusi HOBOODpagyfomeicss CORbI B 00JACTAX [UINTENBHOTO0 W HMHTEHCHBIIOTO
pacconeﬂlm, B caydvasax pasBnTusa BTOpIIqI{OI/'I 6(’CCTO‘IHOCTH Ha noyTax JABH-
AeUAA COJiel, IPIBORMT K Hambojee MO3mHell cTagum COJIOHIAKOBOTO Tporec-
ca — CTaj[iH COROBHX COJOHYAKOB, TECHO CBASAHHHX (I TIPOCTPAHCTBEIIHO,
W reHeTHYECKN) B DTHYX YCIOBNAX C COJIOHI[AMIU.

VImMeHHO TIORIMHEHNAH POJH OCTANHHHX DIEKTPOJINTOB I 0COGEHHO XJIOpH-
0B B 9THX cJyd9afax yKasnBaeT HA 3aKJIOYHTENHHYIO CTAJMI0 COMOBHX COJIOH-
YaKoB 3TOT0 TUNA. B HavYanbrHEE MOMEHTE IIPH 9TOM, KpOMe cOxsl, OyaAyT mnn-
CyTCTBOBATE WM CyJab(aTH HATpuUA. 3aTEM WCYE3HYT U OHM.

Tarum 0Opasom, pasnnAuas TPH OCHOBHEX (HOPMEI METpAIHU coneit, ¢Bda-
sanspx ¢ (asaMm oOpasoBaHHA W pacdieNneHus AKKYMYJIATHBHEIX CTPAaH,
a IIMEHHO — TIPOTPecCaBHOe 3acolleHne, NepPHOAMYecKyld CMeHY 3aCOJIeHus
1 pPACCONeHNs, TPOTPECCUBHOE PACCOJIEHNE, BCe MHOT000pasMe KOHTAHEH-
TAJBHBIX COJIOHIAKOB MOKHO OOBENMHHTL B W3BECTHYI KIACCHPUKANMEOH-
Hylo cxemy (rabm. 37).

CoBepmienno HeoOx0OOuMO 3Jech sKe OTMETHUTH, YTO B MPHPOXE BTU CTAMUH
YPC3BHYANHO TECHO IepeIieTenbl OAHA ¢ APYIroil, MCKAsKeHsl NPOomeccaMn Io-
CTYIICHNA B COJIOHYAKM PAa3IUYHEIX COJell, AKKYMYJIMPOBAHHEX B OCAOYHHY
TOJMAX T pefllecTBOBABILIEr0 Te0JOTAYSCKOT0 PASBHTII, YCJIOMHEHH epeph-
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BaMil B 1AIPaBIeHNW BeJyriero INpONecca (3anojeHMs MM PACCOJEHUS)
K y4acTHeM MOPCKOTO 33COJIEHUA B HACTOAIIEM IIW IIPOIMLIOM.

Opnako obmme Tenmenmum 00pasoOBANMs M PAsBHTUA KOHTHHEHTANBHEIX
COJIOHYIAKOB, IOBNANMOMY, YKIAAHBATCA B PAMKHE pasBuUToil 35ecs abcTpaKi-
HO# CXEMHl. ‘

Mu HEe uMeeM BO3MOKHOCTH B HacTofAmee BpeMa AaTh KOJINYECTBEHHHE HH-
JIEKCH COOTHOINEHUS cojleil B cOTOHYAKAaX PA3AMYHHIX CcTeAuii, KAk DTO ycra-

Tabruya 37
Kanaccnduraiguad KOHTUHEHTAQIbHBX COJIOHYAKOB

Iiporpeccus- XIropunHO-HUTpaTHBIE COJOHYAanN (MHOrpa ¢ GopaTamu)
HOEe 3acoJieHue CynbdaTHO-XJOPUIHBIE COJIOHYAKK
CMemanHbe COJIOHYAKK

Ilepemesxa- X a0opunHo-CyiIb(paTHBIE COJIOHYAKK
€MOCTh Bacodle- XI0pupHo-CyIh(paTHEIE THICOBHE COJOHYAKN
HUA U pacco-
JeHusa

ITporpeccus- CyandaTHo-COZOBRIC CONOHYAKK

HOe paccosenue COnoBbEIe CONIOHYAKH
¥ BTOpUUHAA
0ECCTOUYHOCTD

nosaeno H. C. KypaakoBuM [uis eCTeCTBEHHBIX COJAHBIX BORoeMOB. MH He
MOMEM TAaK/ke M3 XApAaKTEepPH3YIONUX COJOHYAKH apaATHIEcKNX NAHHBIX
pacoBAThH MOCIENOBATEABI0 cefe MX MCTOPUIO,

Onuaxko, yYATEBag O0cOOGEHHOCTH pPA3BUTUA LOB2PXHOCTH, OXBAYCHHOI
COJIOHIAKOBEIM TIPOIECCOM, M COMPATas MX C JaHHHIMU OPOPHIBHOTO AHAJIM3A
coxeifl COMIOHYAKOB, Mpl MOMKREM yiie TOBODHTH KaK 06 00mMXx HaIpaBieHmax
PasSPHTHA BTUX COJOHYAKOB, TAK M 00 MX COOTAOLNIEHUH APYT ¢ APyroM M He-
KOTOPHIX Yeprax ux MPOHULIOro.

B mopcrofi aKKyMyJ AUl HaM¥U Pas3indaoTes 0eperoBuwe INPHMOPCKEE CO-
TTOHYAKHM M HAKOIJeHHe cojell B MONHBIX M JIATYHHBIX OTjO;keHmax. MM coot-
BETCTBYIOT IO XMMUBMY COJIOHYAKH CYIbPATHO-XIOPULHEE CO 3HAYUTEHHEIM
yuacTHeM HaTpus M MOAINHEHHHM yIacTeM KapGoHaToR 11 cyab(PaToB KAIbIHsL.

JloHHBIM MODCKHM OTIIO}KEHUAM COOTBETCTBYET 3acojiende CyabdaTHo-
XJI0PUAHN-KaPOOHATHO-KAIBIAEBOE (BO BCAKOM CIyYde, NS JIMTOPAJTBHEIX
11 6aTHANBHEIX YCIOBMIL).

JLOHHLIM JTBTYHHEIM OTJIOH(EHMAM, OYEBHAHO, OyAeT COOTBETCTBOBATH ewle
II aKOIUIeHne ruIca. Taknw o0pasoM, MOPCKOE 3acojieHMe MOA(HO HMCYepIarTh
clielyIoIIMy TpeMsi THIAMu: OeperoBsic CyahpaTHO-XJIOPHUIHEE CONOHIAKM,
TOHHOE JIATYHHO-IHMAHHOE XJIOPUAHO-CYIb(HaTHO-TUICOBOE 3acONeHUe U [OH-
HOe Ccyab(aTHO-XI0PHAHO-KAPOOHATHO-KAIBIMEeBOE 3acOjeHue,

B mpusenessom ananmse opm COJOHIAKOB OTCYTCTBYIOT ydeT M3MEHEHMIA
B KaTMOHHOM COCTaBe COJell B 9BOJNONUA 3TUX U3MEHEHNH B CBA3M ¢ 9BOJIIO-
nueit conongakoB. Ho mua 0606uennit B hTOM BOpOCe MBI NMEeM eile MEHbIIE
JAHHBIX.

Cxemarnyeckas KIacCHPUKAIUA COTOHYAKOB fana B 1abiu. 38, crp. 76—77.
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76

MonHOEe CYyabdaTHO-
XJ10 prIEHO-KApOOHATHO-
KaJablLUeBoe 3acOoJIeBue

CxemaTuuecrasa Kilaccyn
T .
Ze 1 Feomopdosorua ycaosnit
EE o epuoz, MUTpauun THn CuIOHUYAKOB
O oK pasBUTHA
CEx
IIporpeccusnoe 3aco- XJIopUIHO-E U T P & T- HusoBess pex u obiacTu mia-
Jdenne (6asmC Dpo3uKM | Hble COJNOHYAKN, MHOT- | HAIMK «CJCMBIX» peK, MOJONEIX
HENMOIBUAEH WJIN 1ox- | ma 6opaTHbie 0eCCTOUYBBIX  BHYTPUMATEePHKOBBIX
HUMaeTcH) AKKYMYJIATHBHEIX obiacreil
Cyab$aTHo - X 10 - IlepBele Teppacsl pex M o3sep;
pPHIHEB € COJNOHYAKN | 00JIACTH IJIAHALMYU «CJIeTBIX» DekK,
OHUIA «COPOB», «IOPOB», <(XAK»
BHYTPHMATEPUKOBHIX  aKKyMyJId-
TUBHBIX O6Gnacreit
CMemaHNHE XJI0- | BHyrpumaTepnkoBble, KOHTHHEH-
PHIHO - CYyIb(ATHO- CO- |TaJbHBIC (ECCTOUHBIE BAHHBI NIINA-
TOBble COJIOHYAKH M (TeJIBHOTO  HAKOMIIEHMA  MeXaHu-
OTJIOREHUA YeCKUX OCAmKOB M coJjeil
o Ilepeme:aemMocTh 3a- XJOPUTHO - CY I B - BuyrpuMaTeprkopble, YaCTHYHO
o COJIeHHA M paccolleBusi | da THHl e COINOHYAKKM | CTOYHBIE BABHbI HAKOTHICHUA (THUITA
= {6asuc BposBUM  OTHO- U Teppacel 0s3ep H  INOpOB),
g CHTEJIbHO HA4all Omy- cnabo  mpeHMpOBaBHBIE IiepBHIE
« CKaTbCA, HO MepUORu- Teppacel 0o0llee BBICOKOro ypoBHA
: gecKu KoJjebiercd)
L
=
= Cyan$aTHo - rumco- Or"ocureanno 6oigee IPEHUPO-
& BHE COJOHYAKH Baudele awkxymyaAarusuere I u 11
g TepPACH MPOTOYUBIX 03ep U PeK
o obJlacTeit  AIMTENBLHOTO HpPUTOKA
1 OTTOKa coJieit m konebGannii Ba-
sUca dpo3nu
IIporpeccusnoe pac- CyasaTHO - ¢ 0 1 0- BropuyHO 3aMKHYTHIE JelpecCHH
cojtedne (6asuc apo3nn | BH e COJOHYAKU Ha XOpOWO APEHHpPOBAHHBIX IpeB-
OIyCKAETCH) anx u II1 rTeppacax pen n npes-
HuX Menypeuwit; Oepera mepu-
OIM4EeCKH JIPOTOYHHIX O3€p OTHX
e NPCHENPOBAHUBIX JpEeBHUX akK-
KYMyAATHBHBIX o0aacTeit
ConoBble COJMOHUYAKY To e, HO B obxacrax Oonee
IJIATESLHOr0 WK GoJiee  MHTeH-
CUBHOI'0 BHPOBHMOHIIOr0 pacuJeHe-
HUA W JPCHUPOBAaHWA B Ielpec-
CHAX, XApaKTCPHIYIIIUXCA BTO-
pHYHON# 0eCCTOUHOCTHLIO
TIporpeccunsroe 3aco- Beperosble cymnndar- IIpuMopcKue u  NEeJLTOBO-NPH-
Jenue HO-XJIOPpHIHBE CO- | MOPCKHE TeppacH
° JIOHYAKK
=]
= JoHHO-JaryHHoe XJo- Hxo marys (sanmBh, Oosee uim
2 pUIHO-CYIb(ATHOE TUN- | MEHee N30JMPOBAHHME OT MATA-
o cOBOE 3aco.iedune 0Iero Mopa)
=

qHo JuTopasibHBIX U 0aTHaidb-

HBIX o06macreit MOpA




pnrnanuAa COJOHUYAKOB

Tabauya 38

Crooco0 aKKYMyIALMK codleil

Dpumepn

Ucnapedue KaNWIIAPHBIX PACTBOPOB I'DYHTO-
BHIX BOJ Ha MOBEPXHOCTH HAHOCOB

HeabThl 06JIACTH HIAHALMUM W HU30BbA
pp. Kuanrcy B Kurae, ¥Yra B Kanudopuuu,
Homopag0 wu Ceip-gapsu, Kamka-gapbu,
Mypra6 B CoBerckon CpegHeit Asun

Ucnapanie KANKIIAPHHIX DACTBOPOB TPYH- CoBercrkas Cpepnasa Asua, IIpmkaciuii-
TOBHX BOJX HA IOBEpPXHOCTH Teppac. IIpUTOK | cKaA HU3MEHHOCTb, SRyTHA
coJeil B u3epa M WWIOpH ¢ MOBEPXHOCTHBIMA 1
IPYHTOBEIMM BONAMHU
Mounronua, Yuau, LErumer, CoBerckan

To me

CpenuAana Asus, 3axkaBkasbe

Kanmuainapeo-rpyaTOBOE NIUTaHUE TOBEPXHOCTH

OTJIO}EHN, TPUBOJALIEE NPU IEePEMeEASMOCTH
¢ NMpeHupOBaHHEM KU oOnpecHeHueM K cborame-
cHiI0 cyawdaramu. llpn Hucxozammx ompe-
AKX TOKaX BOBOOGpasoBaHWe I'MIC2 U €ro
OTHOCUTENIbHO® HAKOMJICHNEe Ha PAXY C BHIHO-
COM JIErKOPACTBOPUMBIX COJIeil

Ilpuracmuitcxan HU3MEBHOCTD, Cpenuan
Asus, Cnbups, gpesane Teppacul pp. JoHa
1 Manniya

To ke

To me

IIuTague 3aMKHYTHIX gelipeccMii u osep Io-
BEePXHOCTHBIMH BONAMH, OMBIBAIOIIAMA COIIOHLEL
1 BHIHOCANU[IMU M3 HHUX OCTAaTKM CYJIL0aToB H
cony. ITocaenyscuiee BbiBETAEME UX M3 KamuiI-
JAPHEIX PacTBOPOB Ha MOBEPXHOCTH

Hynyamunckaa crenb, Beurepckas Hus-
MeHHOCTH, KyitOpmencroe 3asomsne (6. Ca-
MapCkoe), 1npeBHue Teppachl p. [#emnpa B
CpefiieM TeYeHMH Ha VYKpauune

To e, HO cyabdaTh yEe OTCYTCTBYIOT

To me

TIntanme MOPCKUMM BOKAMH TIPYHTOBBIX BOJ
Gepera m KaNKJIAPHOE 33COJICHAE IOBEPXHOCTH
NpH UX UCIapeHun

Beperosue comnonuann Kacnuitckoro, A3os-
croro, Agpuarunieckoro, banrnitckoro (Pun-
naamua), CeBeproro (Fosmarpua) Mopeit

Brimageuue couneit ua aHe Jlaryn B CMeCH
¢ MeXauH4eCKuMN OTIOMKEHUAMU, “pl/lTOI{' coJIei
B JIarydsl ¢ MOps U KOHTUHEHTA

3amuser Kapa-Boras-T'on n Kaipak Kac-
nmiickoro Mops. Jlumaam AzoBckoro n Jep-
HOIr0 Mopei

Tlornoliedne s1erkopacTBOPUMEIX COJIEH FOH-
neMu  OTioxenuAmMun  Bromagenne CaCO,; ns
pacTBOpa

JHO OTKpHEITHIX MOpell N OKeaHOB



I'JlABA IV
COJIOHI[bI?

OAKTOPHI OBPA3OBAHIUIS U OBOJIONUUA COAOHIOB
Pacconenue u pazsumue peavegha cmparu

OBONONMA 33COTeHHBIX [OYB TecHeimuM 00pasoM cBABAHA € IUKIAMU
passutua pexnbeda crpaunt (Heycrpyes, 88; Bunencknit). Ecnm comon-
YaKM ABHAITCA [OYBaMu o0snacTell AKKyMyJAI[MH, TO COJOHNE IPHHANIE-
AT K [0YBAM TEX AKKyMYJATHUBHHX panee 00jacTedl, KOTOPHE BCTYIUIN
y:e B ypo3mOHHOe pacwienenue. B arom cmeicne Hambomee ybeanTensHEIM
IIpIMEpPOM ABIAETCA JAaBHO IOAMEIEHHAA MHOTIMH [OYBOBEJAaMM HPIYPOYeH-
HOCTH COJIOHII€BAaTHX HOYB M COJOHIOB K Oonee spemmm ¢opmam penbeda mo
cpaBHenn©o ¢ cosonuyakam® (Bimencruit, Heycrpyes, INopmenun, Kpaciok).
Bynyr au sro ppesnme reppacw Boarm, Huempa, Wpremma, Jlenw mam mx
JApeBHEE NeNXbTH, OYAYT JU 5TO ApeBHME NPUMOpPCKHe Teppacw Ilameoracnns,
Ceseprnoro mam YepHoro mopeii, mim BoRopasjenbHue OpocTpancrsa Bopo-
Hesxckoli, CapaToBcKoil crenm mail Benrepcroil HWaMEHHOCTH, — OHUW BCErnAad
XAPAKTEPHIYIOTCA fCHO BHPAKEHHHIMH YE€pPTaMH 3PO3MOHHON JECTPYKIIN
dsoro penneda aKKYMyJASTHBHONW obaacTu.

Taxkmm oOpasom, ocHOBHEIM (PusnKoO-reorpaduuecknM siBaeHneMm, 00ycmo-
BIMBAKIMAM TIPEBpanieHre 3acoJABIIEcA aKKYMYIATABHON CTPAHL B CTPAHY
PAcCONAINYI0CH, XapaKTePHU3YOMYIOCA COJIOHIOBEIM IIOYBEHHHIM TIOKDPOBOM,
ABNAETCA BCTyNJeHune ee B (asy pasBHTHA 3pO3MOHHHX dopMm penneda miau
mHadYe — B $azy HOBOTO NAKJIA SPOSMOHHOTO PAacCYIeHEHMHSI.

Bosamras ¢ Havagom 5p0osnoHHOrO0 pacdieHedus objacTtu 3acoyennd, pac-
COJIeHHe COJIOHYAKOBEIX IIOYB MO;KeT IPOTEKATh B [ABYX pPE3KO pasjImIan-
m@AXes HANpaBleHAAX:

1) pacconeHue TPYHTOR 1 NOYB ¢ OTPHIBOM OT TPYHTOBHIX BOJ| BCIEACTBHE
IIHTEHCHBHOTO B ORIcTporo yrayOmeHnsa rEaporpaduveckoil cern W OMyCKAHMA
[PYHTOBEIX BOJ;

2) paccosieHne TPYHTOB 1 OOYB 63 OTPLIBA OT TPYHTOBBIX BOJ IPH 3aMe/JI€H-
HOM Min OJHOKDATHO ONycTHMBHmIeMcA 0Oasuce »spo3mm.

PacemoTpum 1mepBmit cayuait.

Pazsarie 5po3moHHOr0 pukiaa 00ycnoBIMBaeTcA, KaK W3BECTHO, TORHA-
THEM 3eMHON KOPHl HAA yPOBHeM MOPS UK BooOmie omyckaHmeMm 00Iero m.Id

1 HGROTOPHG YacTH HACTOALIEH IiiaBbl B (I)opme CIIeIHaJIbHO HpﬂCHOCOﬁJIeHHOﬁ K Xa-
DAKTePUCTHKE COJIOHLOB 3aBOJUKLA GHUIIN KOJIOMKEHB aBTOpOM Ha Maiickoit ceccnn Akane-
v Hayx CCCP u onmyGaukoBausl B ee Tpypnax (89).
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mecTHOr0 6Gasmca oposmu. [Ipm »sroM Haunnmaer yraybiATbCA HMEOWACH
raaporpaduyeckas ceTh, YBEIHUYHBACTCA €€ CYMMAapHAd ILIOWIANbL 34 CUeT
VCHIICHNA MECTHOM OBDPAKHON W PedHOIll ceTd.

ITapannensHO ¢ pasBuTueM rugporpadnuecKoir I OBPAKHOI CETH YyCMJIH-
BAETCA €CTECTBEHHAA NAPEHAPOBAHHOCTH CTPaHEL. I'DYHTOBEIE BOMEI 0Ny CKAIOTCH
Ha Gompluyio raybuHy, 4 BepXHHE rOpU30HTH UX, VIPATHB MCTOYHHKU CBOEIO
NATAHNA, HAYMHAIOT ACCAKATH. KanmmilispHEE PacTBOPH, JOCTUTABIINE B CO-
JIOHYAKOBHIA IEePHUOJL IHEBHON MOBEPXHOCTH, MOTYT BIMHTH JHUIb HA IiIy6uH-
Hble TOPU3OHTH IPYyHTOB. TakuM 06pasom, 3ac0IA0IAA AeATeILHOCTs KaTINJI-
JAPHEIX PAcTBOpPOB npekpamaercsi. Haobopor, nop BimaHHeM poCTa JpeHMH-
POBAHHOCGTH DASBHBAETCA NPOIECC BHINEIAYNBAHAA I'PYHTOB.

JuinTeapHOE rocIONCTBO BCEX HASBAHHHX YCIOBHY IPMBOAUT, B KoneWnom
cueTe, K pesKUMY npeobiafaHud HHACXOJAIMMX TOKOB PACTBOPOB, OIPECHAID
wax rpyHT @ nousy. IloaBnenne pacTUTEIBHOCTH B JIAHHEIX yCIOBHAX, €cTe-
CTBEHHO, CIX0COOCTBYET YCHIIEHAIO NPOMECCOB NPOMEBAHUA COJIei, HOCKOIBKY.
3aJlepyRNBAasg CHEMHBIA IIOKPOB OT CHOCA, OHA YBEJNUYNBAET KOJHUYECTBO HHACXO-
namnx BoA. OfHAKO IOJIHEe POJIL PACTHTEIHHOCTHE B IPOMECCAX PACCOICHHSA
MO9B HE N3y4eHa; B 0C06EHHOCTA MaJ 10 N3BECTHA €€ POIb B H3MEHEHUN COCTABA
HIEKTPOJIATOB TOYBEHHOro pacrsopa. Ha OcHOBaHMI mHByYeHHA BOJIBHOrO
COCTABA PACTEHHU DPACCOJAMIIAXCS TOYB (CM. BHIIE) MOMKHO IOIATATh, YTO
Ha $oHe paccOIeHNA CMEHA PACTATEIb HOCTH OT COJIAHOK K 37MaKaM BiedeT K 060-
FAMEHNI0 TOBEPXHOCTH IOYBE KaJbmueM M MAarHHeM ¥ 3aMELICHHI0O HATPIiA.
TeMmnEl paccoNeHNA CTPAHKE OyNYT, eCTeCTBEHHO, HAPACTATH B YCIOBHAX NO-
rpeccuBHOrO onyckanua 6asmca spo3mM W YPOBHA I'PYHTOBOIL BOJEI.

OnHako, KaK JTO XapaKTepHO s OonbMIMHCTBA ciydaes, naaeHne 6azuca
HPO3HH TMepeMesRaeTca ¢ ero nogusTuem. B »Tux ciydasx npomece paccose-
HUOA CTPAHH 3aMEIIHTCA HJIN NOijeT BCOATh. THOAYHYI0 KapTIHY TIOROOHOM
CMEHEI PAcCcOJeHHsa U 3acOlleHHA TPEACTABIAIOT 3acojenHbe nousk HKacnmir-
croit pasunun (Kospa n Jlebenes, 56), oTnenbHsle TeppuTOPUM KOTOPOil HAX0-
NATCA B COCTOAHNA HMHTEHCHBHOIO 33c0JieHHA. V3MeHenme KiImMmarTa B CTO-
pony boxsimeil BIAKHOCTH, KaK ciefyeT H3 NPEANECTBYOIIEro, He ABIACTr
obs3areapHEIM yciaosuem pacconenua (Topemnos, 14), u6o B caywaax omy-
ckanua 6a3Uca DpPO3HUA JIasKe HAYTORHOE yBIaskHeHNe Oy IeT BH3HBATH Nepexo,|
COIOHYAKOB B COJIOHIEL. OJHAKO, HECOMHEHHO, YBEJIMYUEHAE BIA/KHOCTA B JIaH-
HHX YCIOBHUAX YCHIAT MPONECC BHIIIENAYUBAHHUA M PACCOJICHUA emje B 60Jb-
mei1 crenenn. Ilpu pDTOM HeT HMKAROH HeOOXO4UMOCTH B 30HAJILHO-KIMMATU-
decknx maMeHenusxX Kiumara. [logmarme crpamsl majx yposHeM MOpa Kak
OnUH U3 cIyYaeB omycKanna 6asmea DpO3uM ABIAETCA B TO 5ke BPEMA W MPH-
ynHOU yBeJW4eHUA KOJU4eCcTBA BHINAJAIIMIIX arMocfepHHX 0CAJKOB 1A
NpHEOOAHATYI0 CIPAaHY.

Veaosna pasam4HONl MECTHOU JIPEHHPOBAHHOCTH PaszHOOGpasaT TaKLe
1 MECTHBIe CTAJlIA PACCOJIEHHA I cOIOHmeoOpasonanusa. Doxbmas pacceuer-
HOCTH TePPachl WM BONOPA3/ella OBPAraMu uan Goupluas riyGuHa OBPAIRHOK
cetu, Gonpman OHICTPOTA TeHeHUA [PEHUPYIleli PeKH, BHIHBAA OONBILYIO
CKOPOCTH PACCOJIEHM, 00yCIOBINBACT DASBUTHe GOTee 3PENsIX (OPM COJIOiL-
I{OB T10 CPABHEHMIO C TCPPUTOPUAMH, TI'Jie OTH ABJIEHUA 0cJabaensl HIN HE TIped-
craBieHsl. B WacTHOCTH, HAMM yCTAHOBIEHO, YTO HA JPEBHAX Teppacax CTen-
HHX peK OJKe K pyCciIaM WA KaHBOHAM DPAa3BHBAIOTCH cOJOHIE Ooiee onpec-

-q



HEeHHEIE, HEMKeJH 114 yYacTKAaX TeppacH, YAAJEHHHX OT pycja, HECMOTPA HA
OAHOBO3PACTHOCTH TEPPACH. JTO CBA33HO ¢ PE3KOil KpHMBOM Jenpeccun rpyH-
TOBRIX BOJ Gim3 pyced pex u 6Gojlee CUIBHEIM JPEHEPOBAHNEM NPHJIEIraIONIHX
K HuM uacrteii Teppac. OTciopa ciemyer, 4T0 YACTHHIE CTAJHU COJIOHI{OBOTO
mpomecca MOTYT W He COOTBETCTBOBATH IOCHeNOBaTelbHOCTH 00pasoBanma
reoMopgoJOrn4ecKnx pPAOHOB, OTBEYAA BJIMAHHNIO MECTHHIX YCIOBHiL ecTe-
CTBEHHOrO JpeHama.

OfHaKO MOMCHO YTBEPHAaTh, YTO BO3HHKHOBEHIIE H DBOJIOIHA COJIOHIOB
B 00mmx 4Yeprax NPOTEKAIT WAPAJIIENHHO PABBHTHIO IHMKJIA DPACWIEHEHHH
APeBHNX AKKyMYJATHBHEIX obnacrefi m 060coGiaenuo reomMopdoOIOrmye CKAX
BIIEMEHTOB.

IIpn srom saementTsi moBepxHOCTH OOsiee JipeBHHE, paHee BCTYNIBIIHME
B DPO3MOHHOE pacwIeHeHUe, JIOIbIIe ¥ CUIbHEe JPeHUPOBAHHEIE, €CTECTBEHHO,
uMeIOT CONIOHIE! Ooiyee 3pesnix crammit. IloBepxmocTu e Gosee MOJIOJLIE,
MeHEe JIpeHMpOBAHHEE, BKIOYHUBLINECA B SPO3MOHHOE PACWIEHEHNE NO3NE,
ONPECHEHK MEHBIE M HMeiOT COJOHIE (OHHX» (GopM.

JlpeBHeneIbTOBRIE 06ACTH W CHCTEMH TOCIE/[0BATENBHEX Teppac Bourn,
Wprusa n Epycaana, npessue Teppacu Jlona, Mausrua m Casna paoT 8anoHO-
MEDPHYI0 KAapTHHY HPHYPOYEHHOCTH PA3JIMYHEIX POpPM COIOHIOB K OIpeselleH-
HBEIM, XaPAKTEDPHHM JJIA HUX reoMOpQoiOradecKnM paikoHaM, pasindaioniuMca
ofmuM BO3pPAacTOM, 3PEJOCTHI0 PACUICHEHHA U JIPEHHPOBAHHOCTH.

Pacconenme rpyHTOB M DOYB W0 BTOpPOMY THIY, OPA COXpaHe-
HUA CBASH ¢ TPYHTOBHIMH BOJIAMH, Cyjd DO TeMm HAboneHusM, KOTOPHE CO-
Opaner Hamm B 3aBOJKbE, CBASAHO C NPOMBIBAIOLIAM JefiCTBHEM B3HAUATENh-
HEIX MacC aTMOC(EPHHX OCAJKOB M CBOGOJIHEIM OTTOKOM I'DYHTOBHX BOI.

B ycioBuax orHOCHTeNsHOM PEHIPOBAHHOCTH B CBOBOZHOrO OTTOKA IPYH-
TOBHIX BOJ NOBHIINEHHEIE KOJUYECTBA BHNALAI0IAX aTMOCPepHbXx OCANKOB
B Ipefenax reoMopgomnornueckoii obaacT® OFHOrO WM B6IM3KOr0 BO3PACTA
n resesunca 06ycuopsar Goiee GrCTpOe OnpecHeHNEe rpyHTOB U nouB. [Ipu sToM
CBA3HL ¢ TPYHTOBHIMH BOJIAMHA HE HPEKPAIAeTCHA, M TPOCKHXAHNe TPYHTA B TEPNO-
O cyxoctu Oyjier BecTH K Ce30HHOMY HAKONJIEHHIO B npojmie TeX coJeit,
KOTOpEIE COXPAHMINMCH B IPYHTOBOI Bojie U rpyHTte. Tarum 05pasom, DEOT THIT
pacconenna GyAeT XapaKTepU30BATHCSA TPU IOCHOJCTBE NPOMHIBAHUA TEPHO-
IMUYECKON CMEHOU BOCXOJAINIIX — CE30HHO 3aCOJIAIIAX B HUCXONAUUX TO-
K0B. B 8TOM cymecrBeHHOE OTiMYLi BTOPOr0 THHA PACCOIEHHA OT IEPBOrO,
rie ¢ MOMEHTA OTPHIBA OT IPYHTOBHIX BOJi CE30HHOE 33COJIEHAE OTCYTCIBYET
H TJie TOCHOACTBYIOT JIHINb TOKM HHCXOJANIEr0 HATPABIEHHA.

Pacconenue 6Ge3 oTpmiBa OT rpyHTOBEIX BOJ OyHeT, clef0BaTelbHO, TPO-
TeKAaTh B yCIOBHMAX JYrosoro pemnama. Oro 0OEHYHO NPUYPOYCHO K HAJTOAMEH-
HEIM TEppacaM, OTHOCHTENHHO MeHee JpeBHHM, u Hamboaee >HHEKTUBHO TPO-
ABIsier ceba IPH CONOCTABIEHHM OJHOBOSPACTHHIX TEPpAC peK IOMHHIX pail-
OHOB HOJIYIYCTHHHEIX U CEBEPHHX, 00Jee BIIAMHEIX.

Tar, B 3aBosxbe HaguoliMennse Teppacst pp. Boxsmoro n Manoro ¥V send,
Wpransa n Camapru no mepe nepexona oT cyxux paiioHoB IOra (150 —200 nm)
K Oonee BaaskubM m XOmomHEM pailonam Ky#Ommesckoro xpas (350 mm)
XapaKTepUsyTcsi HAPAaCTaHNeM ONpPEeCHeHHOCTH I04B, IPYHTOB H TPYHTOBHIX
BOJl, XOTA YpPOBEHb NOCIEJHAX COXpaHseTcd HA riaybmnax 5—8 m. PasHuna
B CTENEHHW PACCOJIEHHOCTII NPOPMIA W IPYHTOBBIX BOJX JOCTAraeT 3HAYHTENb-
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HEIY pasmepoB. Ecam B npomie cOMOHOOB Teppac W B TPYHTOBEIX BOJAX
Hu30BbeB Boasmoro m Majoro ¥V 3eHda npuCyTCIBYIOT B 3HAYHTEIbHOM KOJIH-
wecTBE XJOPHUJB], TO B BEPXOBBAX HA STHX jKe Teppacax np: obmieir 60mbImoi
PaccONIEHHOCTH IPYHTOB NpeobiafanT cyiasdars, a B coI0HNax aonugs p. Ga-
MApPRU II ee IPHTOKOB XJIOPHAH Il CYIb(PATH 3a4aCTyI0 OTCYTCTBYIOT, yCTyOUB
MeCcTO KapOoHATaM HATpHA.

ITaM KaK OH pHCyeTcA MOCHeJ0BaTeIbHOCTH BHHOCA COJIeiT: cHAYaja X0~
pHabI, 3aTeM CyJAbPATH U, HAKOHern, KapOOHATH.

Kax 6yner norasano HmKe, §BA TINA PACCOIEHIIA COJIOHYAKOB BEAYT B MO~
caeiyolieM K PasBUTHIO pPA3IHYHBIX THOOB COJOHIOB M DPAZIUYHON HX
cynnbe.

Paccosenue m passuTme COJOHIOB TPH yTIpPate BINAHHUA TPYHTOBHIX BOf
CPABHUTENHH0 OHICTPO NPHUBOIUT K OCTEIHEHWIO COJIOHIOB — BBHITECHEHINO
00MEeHHOr0 HATPHA KajabIMeM I paspylleHHI0 ¢TOI04aTOro TrOpu3o0HTa U, B KO-
HeYyHOM cuere, K (OpMHPOBAHHIO COJOHIEBATHIX HOYB KAIMTAHOBOrO THOA.

Pacconenne mpm ycia0BHM BIMAHUA TPYRTOBEX BOJ M IPH IIEPUOHAYECKOI
CMEHEe pAaCCOJIeHAsA BPEMEIHHM Ce30HHHIM 33COJeHHeM BBIJHBACT CBOEK MO-
BTOPHOCTHI0 Hanbosiee MaKCHMAILHOE HACHIEHNEe NMOTJIONIAOIer0 KOMIjIeKea
HaTpueM n Hamﬁonee MIOJHOE BBIIEJAYNBAHIE BHTECHAEMOro Kallbnouda, a no-
pTOMy 1 Haubomee Kpaiinre GOPMHI COTOHIOBOTO MPOIECCA — COJOBBLIE COJOHIIBI
U B JAJbHENIIeM, TIOBHJNMOMY, COIOH.

Kpome sTnx 1[ByX OCHOBHHX HAOpaBJIEeHMil, B COJOHIOBOM TIpOIecce Iie-
06X07MMO pABIMUYNTHL TPeThe, YCIOMHAIIIEe KAPTAHY, HANpPAaBieHUE B T O-
PUYHOTroO 3ac0JJeHNnNA COJOHIOB—MUWX perpajganguio.

JT0 HampaBjieHHe BHIepBple YCTAHOBIEHO [JIA COJOHIOB 11 COJIOHYAKOB
. I'. Bunencrkum B 1924 r. u 3arem onmcano noxpoGuee B ero paborax 1927,
1930, 1935 rr. (188, 189, 190), raasumm 0oGpasom, mis COJOHOOB VK-
pauHLL

InupoTeHNYecKREe NOrpy:xeHnd nobepemxbsa AsoBckoro n Uepnoro mopeit
BHIBBAJIA HEKOTOpOEe NONTONJIeHHe TpHIeraiolnx obsacreil, nOJHATIIE B HOAX
IPYHTOBHIX BOJ I BOCCTaHOBIIEHHE NPOmEccOB 3acoieHnsa. Ha mopdomorn-
4ecKUi NPOPUIb COJIOHIOB I COJIOJEil, paHEee PACCOIABIINXCA U Jerpajupo-
BAHHKX, HAKIAJHBACTCA COJNEBON MpOPMIb COJOHYAKOBATOCTH U B KPAilHIIX
caydaAx jgaske cojonvaxa. IIpm aTom Moryr pasmmuareca HECKONBKO CTAJHi
perpajanun coJOHYAKA IO NPODHII0 cONOHNA: ciaaloperpagupoBaHHHE (CO-
J0HYAKOBATOCTh HIME HIIIOBHAJILHOTO I'OPH30HTA), CpeJHEeperpajipoBaHHEE
(cOMOH4aKOBATOCTs B INIIIOBHAJIBHOM TI'ODH30HTE), CIILHOPErpajupOBAHHEE
COJIOHI{BI-COJIOHYAKN (COJIOHYAKOBATOCTh B IOBEPXHOCTHOM ropisontre). K co-
JRAJIEHUIO, OTCYTCTBHE AHAIUTUYECKIX JIaHHBIX He mosBoamao [. I'. Bunen-
CKOMY B ONy0JIMKOBAaHHEIX MATEPUAIAX HIIIOCTPHPOBATH NPOIECC Perpajamuin
IOCTATOYHHM KOAHMYECTBOM aHAIM308B. JHAKO B TeJIQM BuijleseHHe psija pe-
Tpajianua 1 HAMEYEHHBIX TORPA3JeNIeHH HAM KameTca OBOCHOBAHHBIM M CO-
BEPIIEHHO HEOOXOUMBIM.

Hponece perpaganum mMoeT CTOATH B CBA3NM ¢ KOTEGAHHAMH 1 MECTHOrO
Gasnca oposmn. Tar, neHrpanbHble yactn Kacnui#icKoii paBHUHEI B HMB0BHAX
recaKmux pp. Lomsmoro n Mamoro Vaeusi, I'opsKoit # fip., ABJIAOIIAECH
B NacTOANMA mepuoy; 6ecCTOYHBIME M HAXOAAIMMHECA B COCTOAHUII WHTEHCHB-
HOr0 3aCOJIEHMA, XApPAKTePH3yHTCA HAKOMIEHMEM coieil B mpodiuie paHee
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PACCOJIABINXCA COJOHIOB. 31€Ch TAKAKe MOMKHO BHJEIUThH HPEIOAeHHbe
IL. T'. Bauencknm (188—190) ¢asu perpamanum.

Haxounen, 6eccrounbie KOTJIOBHHE MECTHOTO 3HAUEHHA, (IAMAHED, (XAKMY,
«COJIAHBIE T'PA3HY, 03epa, KOTOPHE pPAaCCMOTpEHH HAMU B Dasfeie 03epHo-
KOJLJIIOBHAJBHEX COMOHYAKOB, OKASHBAIOT 33COMNSIONIEe BINAHNE HA COJOHIIE
HNBKOI mpuieraiomnieil Teppacsl. 37ech BTOpumuHAg O0ECCTOYHOCTL ABIACTCA
OpHYMHOA BOCCTAHOBJIEHUS COJIOHYAKOBATOCTH COJIOHIOB KaK pas TeMn co-
JIAMH, KOTOPEE XapaKTePHEI A GacceiiHa 3aCOMeHNA U KOTOPLIE HAKOMJIAIOTCH
B HeM INpPH HEeNpPeKpAINAJOmIeMCA DACCOJeHHH OKpY:Kamomet Teppuropum.

lono6usie ciyuam Habuaopanuch HEONHOKPATHO HAMU B OKPECTHOCTAX
COIIAHHX 03€p U WINMAHOBY B 3aBOJKbe. 3J/leCh TAK/KE YACTH CIAYy4aH HAIO-
MREHUA COJOHYAKOBOTO NpOPHMIA TOH NIM HHON CTeNeHH BHIPAKEHHOCTN HA
MOpPQOIOTruI0 COJIOHIIOB.

IInpoxmit acrmeRT perpajupOBaHHEIX COJOHI[OB MOMKHO BCTPETHTL CPeIH
¢JIy4aeB TAK HA3KIBAEMOrO (BTOPHYHOrO 3aCOIEHHA» COJOHNOB NPH OpOMHIC HHH
HIM TOANOPHOM BIHAHNN BOROXPAHIUINI, COOPYAEMEIX B JIOIHMHAX.

Cuntan HeoOXOnUMEIM BEHIIEJNEHHE PANA PerpajupOBAHHLIX COJOHYAKOBA-
THIX COJIOHI[OB, MbI YUYNTHIBAEM YCJIOBHOCTHL PAa3NieIeHHA NIX C COJOHYAKOBA-
THIMI COJIOHIAMH, BOSHHKAIOIIMA TPH paccojeHun 0e3 OTPHIBA OT 'PYHTOBHIX
BOJ{, — YCJIOBHOCTH, KOTOpass Hema0esxHO OyeT co37aBaThCA NPH THHIOIOTHI
cos0HNOB B mpupofe. OfHAKO myTeM cOnOcTaBieHHd dopm penbeda, rugpo-
JOTHH DPAjiOHA U ero YeTBepTHYHOK HCTOpUU co crparurpadmeil mopdomaorn-
4eCKHX K 0CO0EHHO COJeBHX TOPH30HTOB, B OOIBIMMHCTBE CIYy4aeB MOEHO
BIO;IHE PasbHpPATHCA B OTIMYHAX U PACHPOCTPAHEHUH COJIOHIOB JTUX CIOMK-
HEIX pPAJOB.

Mur He mMo;keM, TAKIM 06pasoM, MOTHOCTHI0 mpucoenunutsea K [, T'. Ba-
JI@HCKOMY, KOTOPHIA K DAY PerpajiMpOBAHHEIX COJIOHIIOB OTHOCUT BOOGIIe
BCE COJIOHIH, CBSIBAHHEIE ¢ IPYHTOBEIMH BOJAMH.

JTHM CMEIIUBAOTCA JIBA PABIMYHHX HATPABIEHUA MArPANMM COJEH W BEI-
6paOHBaeTCH eJyioe 3BeHO U3 3BOJIIOMUAU 34COJIEHHBIX NIOYB, COOTBeTOTByIOIIIee
HAYAJFHOMY NEePHOAY OSPO3HOHHOrO IMKIA.

Kax nponeccr 3acoeHnd, TaK U WPONECCH PACCOIEHNA T0YB He ABIAITCH
onnoxpaTHniMz arrama. Ilponmeccsr sacosenna M paccOsieHHsA CYIHECTBYIOT-
HepasyelIsHO, Ce30HHO CMEHsAs JpYyr JPyra Kak B mepHOAsl MOCTYNATeIbHOro
33COJIEHNA, TAK U B mePHOMInl pacconenna. Umenno 6:aronaps cesonHo cMeHe
JeTHEr0 MPHUTOKA COJleif SUMHUM WX BHHIEJIAYNBAHMAEM JOCTHraeTcs MOJIHOTA
HACHHIEHUA HOIVIOMAIOIIEr0 KOMIUIEKCA HATpPHeM M HOJHOTA OTMBIBKHE BEITOC-
HAEMOr0 KaIbIIMA.

IIpn Gompmom yuacrum cyiandaToB JIATeIbHEE CE30HHBIE CMEHHI 3ac0Ie-
HEA U paccosieHua OyiyT NpPHBOAUTH K HAKOIJIEHMIO I'HNCA B Buje 0c0Horo
TOPUBOHTA, KOTOPHII B JajJbHelIeM 83aMEeCTHTICH YIUIEKHCHBIM Kalblinem
A 4YacThIO Yiimer. B

TlepunogmunocTs B reHesnce 3acOMIEHHEIX TOYB He nayveHa. Ho ee snauenue,
nogueprrytoe eme K. K. Tegpoifnem, 13 wiicTO0 TEOPETHYECKOTO BHIPACTAET
B YCIOBUAX OpOmIaeMoro sem:iefenusi B npobiemy 60psbr ¢ Kopwoit u mppu-
PanIOHHEIM 34COJIEHNEM M ¢ er0 HAUXyAWIM BUJOM — TaK HA3HBAEMOIl «pecta-
npanmeil COIOHYAKA HOCIE HPOMEIBKAY. ITA PECTaBPanisa COJOHYAKA 0COGEHHO
pacnpoctpanena B Cpenmeit Asum nm B 3axaBKagsbe.
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Paccoserue u zumusm coronvaros

Hakonuenme comeif B MeXaHMYeCKHX OCANKAX TIpu 0GpPAsSOBAHHH COJOH-
uaKoB He Hpoxoant OecciieHO WM A AHMCHEPCHBIX CHCTEM NOPOJLI, HHU s
caMux cojeii. VX cocraB MeHsAeTCH B Wpomecce IPUTOKA, peawknumit obmena
¢ TNOTJIOU[eHHBIME KATHOHAMU MOPOJH, pearnuii obMeHa ¢ coiamm, 0cOGeHHO
¢ GaCO, u CaSO,, 06b1uHO mPUCYTCTBYIOMUME B PPYHTAX (CM. BHIDE) B Iipo-
Hecce KPUCTAJUIMBANAN COJAHOTO PACTBOPA HPH €r0 HCHAPEHHAM H yBelumue-
HIIA KOHHQHTP&HHH.

Eme cioxuee MeHseTCA COCTAB ¢OJIel COJIOHYAKA NpH paccoseHun. Panbue
BCEro u3 TPOPHIA COJIOHYAKA YHOCSTCA XJIOPHALHI M HUTDATH, ! 3aTeM CyiIb-
dbaru w, nakonern, Kap6ouarsl. Ilpm ocomonnmeBammu HOBOOGpasyercd coxa,
KoTOpag, Kak nmokasano Hamu pausme (90), pearmpyer ¢ runcom m 00pasyer
BTOpWuYHEle KapOonats KausnuA. B moapmxuyno moHaylo gopMy Hepexo; 4T
NONUCHINKATH HATPHsA, [A0MMe 110 dKCIepmMeHTAaM B Hameil saboparopunm
BTOpUYHHE CUJINKATH KalbNuUA M MAaTHHA U BTOpwunple coefunenua SiO,
(cM. HEmAte), IOABIATCA IyMaThl I AJIOMMHATH IeI0Yeil I IIX FHAPOOKMCIL.
IJTH CTOPOHHBI COJIOHIOBOI'O NHPONECCA, CBA3AHHEE HE TOJLKO ¢ KOJIIOHM/HHIM
cyGeTpaTOM COJIOHOOBOrO TOPH30HTA, HO I ¢ (UBMKO-XHMWUYeCKUM I BOJIHEIM
PEeRMMOM BIIEKTPOJMTOB BCEr0 NpPOQHIA COJNOHIA, B HACTOAUUN TEPUO]
HAM NouTu Hem3BecTHH. OJNHAKO WMEHHO UMH ONpeJelsAlOTCA MHOTHe OTpPH-
HATeJdbHEE TPONSBOJCTBEHHEIE YepPTHl COJIOHIOB.

Bnepseie BONpoc 0 BIMAHME COCTaBA COJIell W OCOOEHHO KATHOHOB B CO-
JIOHYaKAX HA CyABO0Y WX pPACCOJEHUA ¥ CTeneHb COTOHNEBATOCTI HOCTABHII
K. K. Tenpoiin. On yxasay, 410 KaabUueBEe COJOHYAKH HPH PACCOJEHNM He
IIePexXOisiT B COMOHUL, XapaKIep pacCOJeHHsi CMEIIAHHHIX COJIOHYAKOB, YKa-
suiBaer K. K. Teppoiin, 6yner sasncers 0T COOTHOIIEHMA KAAbOWA W HATPHSA
B cocTaBe coJeli m 0T POpMBI COeJUHEHHA, B KOTOPOM HAXOJHTCA KAIbKIii
(13). Ilpeobnananne coeit Kanpuug HAJ HATpHEeM B GOpMe XJIOpUAOB 0Decte-
YAT PAcCONIeHNe, MUHYS CTAIMI COJIoHNA. Taroii /e ahfleKT OKa3LIBaeT = Ha-
Jm4me B COCTaBe COJIeif 'MICA, XOTs IPA 9TOM He HCKiveHa ciabad coJoHIe-
Barocts. Ho wambiumii KapboHATOB B BHjY €r0 HIYTOKHOM pPaCTBOPHMOCTIH
ysKe He CMOKeT OrpajiuTh HOJHOCTHIO OT PasBHTHA COJIOHIEBATOCTH .

Ilosme Kelley, roBopa o poau cOOTHOLIEHWA KAJIbIUA N HATPHA TIPH pac-
conenmu, yKas3aj, 4T0 HaJd4me B COCTABe cOJeil colloHuaka 259, bKBUBAJIEH-
TOB KQJbIUA OT CYMMH KAaTHOHOB rapaHTHPYeET paccosleHme COJOHYAKA Ges
passurua comormenaroctun (91). Wsywas pomas XJopuwpHOro I cyasdaTHOro
3acosenus, U. 9. Hanpac n A. E. UBanos (92) noxazanm, 4ro sacosIennae Kap-
DOHATHOrO MATepHANA XJIOPHUAAME HATPHA BeleT K PA3BUTHI0 COIOHOEBATO-
CTH, a 3acojeHue cyabdaramu — K 06pasoBaHMIO TMICA, HO OPH JTOM COJIOH-
NeBaTOCTh He BHI3BIBAETCA.

Hecrousko panee na npumep ceposema us Fononnoii Crenn JI. II. Posossm
(93) BBLIO ycraHOBIEHO, 4TO paccolieHme Ge3 COJOHOEBATOCTH BO3MOMKHO
s coneit NaCl m CaSO, npu ornomenmn Na : Ga==9 : 1, a naa coueit Na,SO,
n CaSO, mpm orHomenmu Na : Ca==18:1. ITu oTHOmEHHA HAM KaKYTCH

' 3pech He UMEIOTCA B BHAY HATPATH, 06pasymomuecs OHOJOTUYECKAM YTV B CAOMHX
NOYBEHHHIX TOPM30HTAX, MOJHOC BHILIENAYMBAHIE KOTOPBHIX, KOHEYHO, HEBO3MOKHO.
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Bee e MOBHINEHHABIME, I 00BACHAIOTCH, BU/NMO, IOMOJIHATEIBHEM y4acTUeM
Ca-kapGoHATOB, KOTOPHIMH TAK GOraTe CEpO3eMEL.

ITerragcs BHIACHUTH BINAHNME COCTABA COJIEH CONIOHYAKOB HA MOCJIENyHOmumit
XapaKTep paccolieHHA M COTOHNEoGpasoBAHHsA, MB NOCTABILII cebe 3ajavei
Ha OanrRafilimil mepuosi OrpaHNYUTLCA DKCIIePIMEHTAIbHEM H3YYeHIeM POJIIL
xora 66 JBYX OCHOBHEIX THIOB COJeil: XJ0opwaoB W cyThJaToB HATPHUSI HA
KapOoHaTHOM 1 GeckapborHaTHOM rpynTax. ONEITH MOJ HAIIUM PYKOBOJCTBOM
6riimr 3a10ment G. B, Buicrpossim n npogomxenst M. M. Becnanosoit. Hume
onelts Bepyres 1. Iepesrbcon. B KauecTBe MCXOAHOrO MATepuaia A SKceHe-
pUMEHTa OB B3ATH JI0Ge3HO NpellocTaBleHHHe HAM A. A. SapaJdIImHBM
00pasisl JIEcCOBUNHOrO cyrinHKa u3 Kysmenwoii cremn. Onnr oGpasern Ghn
GeckapOoHaTHEI, APYroii — cixaboKapOOHATHEIA. AHAIM3 BOJHON BBITSIHKIL
u3 oboux 06pasmos (Tabu. 39) mOKAsHIBAET MOJHOe OTCyTcTBHE B 00pasmax
XJIOpHJIOB U OueHb Heboxpmoe KommyecTBo cyabdaron. llemounocTs cOOTBET-
cTBenno kapbomarHocTn m GeckapGoHAaTHOCTH 0Opa3L0B B HEPBOM ciayude
pasua 0.11179%, HCO; n o sropom snaunreasno mennme — 0.0680%, HCO,

Tabauua 39

BoxHasa BHTAMKZ U3 06pas3oB JECCOBUIHOrO CYranmHKa
KysHenkoit crenu (B 9% Ha CyXyio HaBECKY)

Cyxott | Obmas
O6pasnm meJou- Ca- Mg cY' S0,”
0CTaTOR | gHoeTh

KapbonarHerii . . . . . . . .| 0.1538 | 0.1117 | 0.0322 | 0.0012 | Her | 0.0070
BeckapéonarHesit - . . . . .| 0.1088 | 0.0680 | 0.0219 | 0.0006 » 0.0080

Cyramaxn Osumn 3arpysKeHBI TOJICTBIM CI0€M B IUIMHIADH (IEAMETPOM
oroJ10 88 ¢m) ¢ TyGyaycamu. Ha nue mmaunipos yrnaasBainca 10-cantnmerpo-
BBUA CJIOfi OYMIEHHOTO KBapHeBoro mecka. IloBepxHOCTH CYyTMIIMHKOB HArpe-
sagack 70 40—45° mpuw noMOmE SIERTpHHECKHMX JaMHOueK, ONYINEHHBIX
8 mmEAps. O6pasnsl cyrimmuaKoB 3acounsnuck 1/N pacrBopamu coueii, 1o
CTYHABIIMME B IWINHADH 4eped TyOyaycH.

Hadee, conu ¢ KANWLIAPHHME PACTBOPAMHE 1 NOJHAMAJIACH K IOBEPXHOCTH,
Tjle 1 BHIMafaiu B Bujie Kopku. [{na srcnepumentoB 6suin Ba3ATH 1/N pacrsoph
NyS0,, Na,S0,, MgCl,. Ilpn srom 3acoiennio u cyasparamu, n XI0pEAAME HAT-
puA OB MOABEPTHYTH Kak KapGoHATHEIL, Tak u GecKapbOHATHEHIE CYIIIKHOK.
XaopmersiM MarnumeM 6BUI 3acolleH JuInbh GecKapbOHATHHIL CYTIIMHOK.

3acosienne mpoOBOAMIOCH ¢ AHBApA Mo Maif 1934 r., a satem Guu10 mpexpa-
LIeHO, W NUIWHAPEl HOJBEPIVACH CYIIKE.

C moabpa 1934 r. oHw MOCTYNMIN B NPOMBIBKY JIecTHIUIMPOBAHHON BOJOM.
llocsie mepBuIXx mopnuii BOJB MIJIMHJIPHEI, 3aCOJMEHHbIe XJIODWAAMHI HATPHA,
cTall;m OueHb 3aMefuATh (QrusTpanno. OKa3am0cr HEOOXOMUMEIM COeJHHHUTH
ux BOROCTpyHHEM HAacocoM. Ho um mnpm srom onu dunbrpoBammch oueHb
MeIeHHO , 1aBag 200 cm® puabTpata B cpefiHem 3a 2 MecAna. 3a BpeM#A ¢ Havaua
npomeBEn (14 Mecsnes) HNIMHAPH NPH HelpepPHBHOM JeHCTBINIT HACOCA JAJH
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mumb 1400 cm3 puasrparta (7 nopomit no 200 cm3). C werBeproit nopnuu (800 cm3)
B QUILTPATAX U3 MWINHAPOB C (XJIOPHUIHBIMY COJIOHYAKaMm» noABmiIack Oypas
OKpacKa, CBA3aHHAA ¢ NPHCYTCTBMEM KOJUIOWJAJBHEIX COeJMHEHHN #Hesesa.

KapOGonarhrri «xXm0puIHbIA COTOHYAK) CHCTEMATHYECKH OTCTABAJ B CKOpO-
cta Puaprpanun 0T GeckapOOHATHOTO «XIIOPHUIHOTO COJIOHIAKAN.

O6paTnylo KapTHHY HaJH «cyIsdarHue conondakmy. B nux Omia samersa
3aMeFIeHHOCTs (UIBTPANMN IO CPABHEHUIO ¢ «(MATHE3MAJIBHO-XJIOPUIHBIM
COJIOHYAKOM», HO HTA B3aMeJIeHHOCTh Ohina Hepennkeg CraHpapTHas Dopmus
onaokparHoii npomerBEM 200 cM® npodumibTPOBHBANACE B HHX €O CKODOCTBIO
4—2 uaca. ITosroMy IPOMEIBKA CYIIb- 44
daTHBIX COJOHYAKOB HCKYCCTBEHHO 3a- /[
nepsxuBanacs. OnHaro K HacroAlllemy ,, - | 1
MOMEHTY OHH JIajKe IPH CO3HATENbHO | fl E
3afiepHsKe CKROpocTH QuisTpanuu jgaiu /¢ 1 7 ———
ysxe no 3400 cM® Puaprpara, KOTOPHIX / 7 e
coxpaHseT ¢Boi0 OeclBETHOCTH U B IIO- ! [ |
cnepaux nopuuax. Cyasparable coyoOH- 72- ‘
9aKH HMMeJH B HAYaJle TPOMHBHKH J{Be
ocoGennoctu. C MOBEPXHOCTH CYIVIMH- /
KOB, Rak MOKHO OBHUIO XOpONIO BHJETH 04 [

yepes CTEKIO IMMIMHJPOB, N0 IrybmHbl
2—2.5 cM HaMe4aNaCh OTHYETIANBAA TIPO-
cJI0fiKa, OKpauleHHAd B TeMHBIN InBeT, /¢ !
oueBUHO, 006ycaoBIeHHAA TPOMECCOM |
fgecyabdypmsanumm. ITO MOATBEPIKHEA- _
70ch eme m cnenudmuecKum 3amaxom. L]

é 4 3 s w 4 7 % a
Mosno yIBEpAaThH, 9TO NIPONEcCoOM Yurae eoomprbancd (ropyuy 20065
necynbgypusanuu, 06pasosanus cepo- @ur. 6. Brounenaumsanne Ca 13 WHIMHE-
BOJIOPO/Ia W 3aTeM CepHOII KHCJIOTH DOB, 3ACOJIEHHBIX XJIODPUZAMHE U  CYJlb-
COTPOBOKIAETCH BCAKHEL COJIOHYAKO- daramu
BHIi TIpOIecc, B KOTOPOM HDPHUHHUMAIOT
yaacrme cyabdharst. UepHue HPOCIOWKE € 3aHaXOM CepOBOOPOjA OOHYHO
nabnionanmes HAMA B IPHO3EPHEIX W KOJVIIOBHAJILHBIX COJOHYAKAX U COJAHBIX
rpAasAax.

TMoame, npuMepHO HA TATOM NPOMHBAHWE, B CYJIb(PAaTHEIX COJOHYAKAX
Ha raybmne 5—8 cM MOHO GO HAGIOKATH Yepes CTEeRJIO0 MUIMHAPA HebO0Ib-
mue GesoBaThle KOHKpenmu, KaK MBI 10JaraeM, rmnca.

IIpoMEiBapme MarHE3HAIBLHO-XIOPHAHOTO 6eCKapOOHATAOTO COJIOHYAKA TPO-
rerano Ge3s BCAKOrO 3aMefJieHHs, 3HAUYMTEIBHO OblcTpee CyJIb(ATHHX GOJIOH-
4aKoB m TeM 6oJiee XI0puAHO-HATPHEeBEX. Hally OOETE ellle TPOMOHKAKTCA,
HO y3ie 9TH YMCTO OMHMCATEbHbIE JJAHHBIE TOKA3HBAIOT, YT0 PACCOJIeHHAe COJIOH-
9aK0B CcyabATHOTO W XJIOPHAHOTO PAJOB NpoTeKaeT Heoxmuakoso. Cosonge-
BarocTh Hamboee WHTEHCUBHO DPOABIAETCA Yy COJIOHIOB, DA3BHBIINXCA W3
XJIOPUAHHIX COJOHYAKOB, TPW4YeM W B I'PYONe XJIOPHAHHX COJOHYAKOB Ham-
fonpmas cOJOHOEBATOCTH PA3BHMBAETCA K HACTOAlleMYy MOMEHTY B CJIy4ae
sacoseHnsg KapOOHATHOrO CyriamHKa.

OGparumes K pasbopy mnonydeHHWX HabmoneHwmil, CONOCTABIAS WX
¢ AanHHIME aHanmsa cobmpaemblx guubrpaToB (Tabm. 40 u dur. 6).
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JduuamMuka paccoseHusa XJIOPUJHEX I CYIHPATHEIX COJOHIAKOB COBEPIISHHO
pasamuna. Ecnm xsopupgusie comorvyarku Ha censmoM npoMbrBanuu (1400 cm3)
norepanu Ca 3.6979%, (rkapbonarubii) u 1.8819, (6eckapbonarunlit), TO Cyib-
darasle Ha cemuanmuarom npomeiBaHumm (3400 cm3) cooTBeTCTBEHHO OTHAN
Beero aumsb 0.442 1 0.4809,, T. e. 3HaunTenbHO Menblie. TakuM 0GpasoM cyis-
(PaTHble COJOHYAKM TOJABIAONIYI0 YaCTh CBOEr0 KaJbiua n3 npodmia npm
paccosreHun He OTHAIT, a 3ajep#xuBant. Haobopor, xiopujHbe COMOHIAKH
OTIAI0T CBOY KAJIbIMIl OYeHb DHEPTUYHO. JTHUM CAMEIM U CO37IAI0TCA HPeJHOCHII-
Ku K OX TocienykomleMy, 6ojiee WHTEHCHBHOMY OCOJIOHIEBAHUIO, YTO CPA3Y e
CKA3HIBAETCA HA KpaiineM samejyiennn Puiabrpanuu. Croas snadnrensHas pas-
HHUIA B pACCOJEHNN XJIOPUIHHX U CYIAbPATHEX COJOHYAKOB JeTKO 00BACHASTCH
pasnuunbiMu PopMaMu cOeNrHeHUI KaabRusa, 060pa3yoIuMucA B MOMEHT 33¢0-
JIeHHA B mepBoM | BropoM ciaydae (Pur. 6).

I. Cayuvait xJ0pumHOTO 3aCOIEHHA:
a) BecrapbonaTHHIl CyIVIHHOK,

(mousa)-Ca+2NaCl = (nousa)-2Na-+CaCl,

6) xapOoHaTHEI CYIVIHHOK,
CaCO,-}-2NaCl == Na,CO,;+CaCl,

H. Caywait cynbparHOrO 3aCOJEHUA:
a) GecrapbonarHbIi CYTIHHOK,

(mousa)-Ca-}-Na,SO, == (nousa)-2NaCaSO,
6) napbonaTHHIl CYTVIHHOK,
CaCO;3-+Na, S0, — Na,CO,+CaS0,

B cayuae xmopuiHOTO 3acoileHnA Kalbumil CBABHBACTCA ¢ XJIopoMm, obpa-
sya CaCl,, nerxopacrBopmmy®o coxb. Ilpu cynsdarnomM sacomenunm oGpa-
syerca runc, GaSO,, B HPHUCYTCTBUU CEPHOKHCIOrO HATPUA OCOGEHHO MAJIO
pacTBopuMHEii. B npomnecce HCKyCCTBeHHOTO PACCONEHHA XJIOPHCTHIA KAJIbIuit
BHIHOCHTCA U3 IULIHHIPOB CO CKOPOCTHI0O B D pas Ooubineil, weM cepHORHUC-
aBli Kaabnmis. COOTBETCTBEHHO B MOIVIONIAIONIeM KOMILIeKce 00Jbie 0CTAeTCA
06mennoro Na, BHSEHBAWINETO CPa3y e CHIBHYI COJIOHNEBATOCTH M MPHBHAK
1l OCONIOfieHAA B Buje MHUTDANUK MOJIYTOPHEIX oKucaos (fur. 6). B cynsdar-
HBIX ke COJIOHYAKAX Kaubluil coXpausercs npA paccojienmum B npoduie
¥, TOCTeNEeHHO BO3BPAIlasACh B MOTIJIOMIAIONMIMA KOMIIEKC, CHJIBHO CHUKAET
CTeHeHb COJIOHIEBATOCTH, WONTOTOBIIAA PAaccoJoOHIeBaHme 0e3 0COJIOMeHwys.

Taknm 06pasoM CONOHIE ¥ COJIOHOEBATbE NOYBHI, PASBHBIIAECH H3 XJO-
PIIHBIX ¥ CYJb(aTHHX GCOJIOHYAKOB, OymyT 4Ypes3BEUANHO pPa3amyaThCA cCTe-
MeHbI0 WX BHpasmenHOoCcTH. Hanboiee CuiIbHEIX CTeleHelt COTOHIEBATOCTH
Oyger jocTuraTh HPH 3aCOJeHNM HACHIeHHHIX KAaJbOueM IPYHTOB IpeuMy-
IeCTBEHHO XJOpWAAME. OTHM, OJIHAKO, He HCYEPILIBAGTCA pPA3HHUIIA B pac-
COJIEHUH U OCOJIOHIEBAHIH XJIOP MIHEIX i CYJIb(AaTHEX coia0HYaKOB. [luHamMuKa
I0e;I09HOCTH PMIbTPATOB NpH pACCOJEHHH XJIOPWIHBIX M CYIbPaTHEIX CO-
coruawkoB pasamuHa. CynbpaTHEE COJIOHYAKEH TPW DPACCOJEHHM JAIT HA
TePBHIX TOPAX NIENOYHOCTh pacTBOpa B 2——3 pasa GONBMYI0, YeM XIOpHIHHE.

Hose mNeI0YH0CTH (COJIOHLOBY, PAa3BUTHX 73 CyJIbPATHBIX «COJIOHYA-
ROBY, CHEMAETCS, a MEeJ0THOCTH (COJIOHIOB) XJIOPHAHOTO pAJa HAYNHAET PACTH,
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Tipu4eM NOABJIACTICA B3aMETHOE KOJWYECTBO WIENOUYHOCTH OT HOPMATIHHHIX
kapbonatos (¢ur. 7).

Mo cKIOHHBI 00BACHHTH OOJIBIIVIO OIENOYHOCTH COIOHOOB CYJIBLPATHOTO
PAla B paHHUE HEPHOJH OCOJIOHIeBAHUSA CBOIicTBAMU I'MIICA, HMEHHO €r0 HU3-
KO pacTBOPpHMMOCTHI0, 0COBEHHO B WPUCYTCTBHH CEPHOKHGIIOTO HATpHA, 9TO

7 BefieT K OoiblleMy «BHXONY» COAH W IIEJIOYHOCTH, COTIACHO TIPABWIY
HeifcTBAA Mace

[CaCO,]-[Na,S0,]

Dainiec S — const.

[Na,CO,]-[CasSO,] — "¢
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Yutno npomsrbarud

@ur. 7. l{es09HOCTL B NOCJHENOBATENbHBIX MOPHUAX QPUIALTPATOB U3
LMJIAHAPOB, BACOJICHHBEIX XJopuaaMu u CyibdaTamu

B caygae saconeHuA XJOPHACTHIM HATPOM PACTBOPHMOCTH XJIOPHUCTOI'O KAJE-
OuA CHUMAET KOJIMYeCTBO 06pasylomeica CONH ¥ IIEI0YHOCTH

CaCO,]-[NaCl
[[Nazcc;}] -[[CaCl]:] = const.

Jlaubneiiinee BHOIleJaYmBaHHe H OCOJOHIEBAHNE CYINIHHKOB ysie BeXyT
K 06pasoBaHMIO CONE 32 CYeT TUAPONNTUYECKMX 7 OOMeHHHX peawmuii I'ex-
poitna. EcrectBenno, 3gech G0NbIIAA MmIeJ0YHOCTH NPOABIAETICA y COIOHIOB
XJIOPHJHOTO PAIa, KaK Haubolee HACHIIEHHEIX HaTpueM 00elHeBIIMX Kalib-
nuem u Hambollee WeNTH3UPOBAHHEIX.

OTMmernM, HAKOHEI, YTO MIEIOYHOCTH ¥ COJOHIOB, PABBABAIIAXCA HA Kap-
BonarHOM (oHe, HeCKONBKO BhiIe (0c00eHHO B Cyib(aTHO Ipynne), 4eM Ha
BecxapbonaTHOM. ITO ABIeHHUe, 0YEBUIHO, 0OBACHAETCA TeM, 94T0 06pazoBanue
COJIbI TIpW B3aMMOJeHCTBAN ¢ YIVIEKMCIBIM KaJbIueM HIPOHCXOAuT 60Jiee mHTEH-
CUBHO, YeM NpH B3aHMOMeiiCTBME C yINIEKHmCIOTON, KaK HA 9T0 M YKasall
Tenpoiin.
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3 Bcero BHIMECKA3aHHOTO MOKHO CHEIATE CJeXyIOmne BEIBOMIEL.

1. Pacconenune COJIOHYAKOB XJIOPUFHOTO U CYJIBPATHOTO PAMNOB IpOTEKaeT
COBEePIEeHHO PAa3JjIUuIHO.

2. Haubonbmue cTelleHn BHpPaskeHAA COJOHIEBATOCTH IOIydaeT IMOCIe XI0-
PHUAHOYO 3acosieHus1, 00ecliednBAIONEr0 HAMOOIbINee BHITeCHeHHWEe OOMEHHOTO
KaJIbOMA M BHEHOC eT'0 m3 npoduis B Buie XI0puaa.

3. CyuandaTuoe 3acoieHme BHIBEIBaeT Ooiiee cjalble CTelleHM COJIOHIEBA-
TOCTH, 9TO CBA3AHO ¢ COXPAHeHMEM KaJIbIUA B Ipoduiie B Buje Tumnca u ¢ oopar-
HEIM BXOK[eHHeM er0o B ITOTJOIANNHIA KOMIUIEKC. )

4. Hysmuo mosaraTe, 4TO XJI0pUIHOE 32COJIEHME TIOBEAET IPeNMYIIeCTBEHHO
K OCOJIOKEHWI0, a CyJabaTHOe — K PacCoJOHIeBaHMIO Oe3 paclaga ajniomo-
CUIIKATOB.

Cyuwocmb u ¢uauno-xuMuuecnue nPpUYUHbLL COAORYesamocmu

OcCHOBHEIe TIPU3HAKHU COJIOHIIOB M COJOHIEBATHIX II0YB (BHICOKAA ILIOT-
HOCTh W ¢TOJ0YATAsA CTPYKTYpPa B CYXOM COCTOAHUH, MCKIIOUMTEINbHAA BA3-
KOCTb I IOYTH TOJHAA 0eCCTPYKTYPHOCTh — BO BIAKHOM, TOKCAYECKAA [IEI0Y-
Hasg peaKnuA TIOYBeHHEIX pPaCTBOPOB, CBA3aHHAA ¢ 00pasoOBaHMeM COMH HA
($oHe BHIMEIAYMBAHUA JDPYIHUX DIEKTPOINTOB) BHITEKANT M3 CHeHu(pmdecKux
(M3UKO-XIMAYECKMX CBOMCTB CHCTEMBI IOYBEHHHX KOJJIOMAOB COJOHLIA W
9JIEKTPOJNTOB IOYBEHHOTO PACTBOpA. OTH CliequmyecKne CBONCTBA, KOTOpPHIe
MHI IIOLHTAEMCA 00PMCOBATH HIGKe, MOTYT BO3HUKHYTH JUMIIL HA OIpPEMelieH-
HOH CTagum paccojieHuWA II0YBEHHOTO IOKPOBA M HE MOTYT IPOABUTHLCA HA
CTAAUH COJIOHYAKOB.

Bricorkas KOHIEHTpAIUA SIEKTPOJUTOB B COJOHYAKAX IOTAMaeT 3apAx
MUIeJUIbl TOYBeHHHEIX KOJJIONIOR M BHI3HIBAaeT ee NeTUIPATAUIo, CPHIBAS BOJK-
HYI0 000JI09Ky P IUAPATANMA MOHOB 9JIEKTPOJNHTA. ITO BEPAKAETCH B TOM,
9T0 IOYBEHHEE KOJJIOMIE COJIOHIAKA HAXOJATCA B KOATYJIUPOBAHHOM COCTOS-
HOU, [eMEeHTHPYIoMeM IIOYBEHHYIO Maccy B 6oiiee win MeHee OTYeTINBHE arrpe-
ratil. COOTBETCTBEHHO CTPOEHWME COJOHYAKOB OTJIMYALTCH BHIPAKEHHON CTPYK-
TYPHOCTBIO, PHIXJIOCTHIO CJIOMEHIA W IIPOHHIAeMOCTBIO JJIf BOXH M BOSAYXA.
Bcee T ¢BOiICTBA COJIOHYAKOB B 3HAUUTEIBHON CTEIICHH CJIeLyeT OTHECTH TAKKe
¥ HA €9eT UPUCYTCTBAA B PaccesHHON PopMe COJeBHX KOHKpermii, KOPOK U
OTHENbHHIX KPUCTAJUINKOB, MEXAHUYECKH PA3PHIIAINMX MAacCcy IIOYBH.
XoTa BCaencTBHe HACHIIEHHOCTH NMOYBEHHHIX KOJnomjaoB Na B OOJLUIMHCTBE
COJIOHYAKOB, OHM KOATyJuMpyloT 00paTUMO, BHICOKAA KOHLEHTPANINA CcOJei
COJIOHYAKA [aske upm OONBIIOM YBIAKHEHMHN He TO3BOJAET KOJIOMIAM Iie-
OTH3UPOBATHCH CKOJNBKO-HUOYAS 3HAYuTenbHO. JloBUIMMOMY, 0CHOBHOI IpUYHA-
HOIl BTOTO ABJIAETCA HIM3KOEe OCMOTMYECKOE [aBJIeHWE B MUIeIe, 00y CiI0BIeH-
HOe IpucyrcTBHeM dieKTpoauroB (MaTrcon, 96). IlpomeccH pacconenmsa cosoH-
9aK0B PafUKAIbHO MEHAIOT YCI0BAA IOYBEHHOTO PAaCTBOPA u COOTHOIEHWE
ero ¢ MULENIAMU; MOYBEHHEE KOIOWIH UpuodOpeTaloT HOBHE, OTJIWYHEE OT
COIMOHYAKOBOH Pashl CBOWCTBA. JTH CBOMCTBA B OCHOBHOM CBABAHH ¢ 0COOBIM
coctaBoM OOMEHHEIX KATWOHOB B IIOTJOIIalomeM Kommiekce. IIpeobmapmamme
B UX COCTaBe IIOTJIOMEHHOTO HATPHUA, COIM KOTOPOrO TOCIONCTBYIOT B 00ib-
IIMHCTBE COJOHYAKOB, OIpefesseT Bce Te CBOMCTBA TMOYBEHHHX KOJIIOMIOB,
KOTOpHe HpOABIAKNTCA KaK COJOHIEBATOCTE.
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Ve 0qHO yhoaseHue DIEKTPONUTOB M3 IIOYBEHHOTO PACTBOPA COJIOHYAKOB
ApH WX PAaccoJeHUuu ABIAeTcss (PAKTOPOM, yBeJIMIUBAOIIAM AUCIEPCHOCTH I
YCTOWYIMBOCTE IOYBEHHHIX KOJLIOWIAOB PACCOIAIONEHCH IOYBH. JTO yBedmde-
Hme JACIIePCHOCTH ¢ COBPeMEHHO TOYKM 3peHna 0OBACHAETCA TeM, YTO HU3KMII
DIeKTPOKUHETHICCKUil ITOTEHINAI  AeTUAPATAPOBAHHOCTS MUIIRIIE KOIIOM-
7OB COJOHYAKOB, B IPUCYTCTBAM DJIEKTPOJIMTOB, BHI3HBAIOIIAX CHIOHHOCTH
K 00pas30BaHUIO ATTPETraTOB IOCIE BEIHOCA DIEKTPOIATOB, CMEHAIOTCH yBelude-
HAeM [OTEHIMANA M POCTOM BONHOR 00010YKH BOKPYT KOJMIOUTHHX 9aCTHI]
(MarTcon). DTum cBOfCTBA MMIEILIH Pa3BUBAIOTCH TeM B 60IIbIIell CTelleHH, YeM
OTHOCHTEJIHHO OOJBINAA JIOJA B IOTIOMEHHOM COCTOHAU LpUXOAuTCA Ha Na.

Hak cienyer ms skcmepmmentoB Mattson um Anrumosa-Haparaesa (97),
¢nabele KOHIEHTPAIUM 5IEKTPOJATOB HE MeINAl0T HeNTU3alUd U YCHISHHIO
PUApPATUPOBAHHOCTH Mullesuibl. Ha f3nike IOYBOBEJOB HTO TOBOPHUT O TOM, YTO
AIBleHWA COJIOHIEBATOCTH HAYMHANT UPOABIATHCH MANEKO He [IPH IIOJHOM
IpOMEIBAHUE coJieil. BupoueM coOHYAKOBATOCTH HEKOTODHX COJOHIOB OTME-
4Yajach W paHbIIe.

MHuorouncieHHEe dKcIepuMeHTaabHEe uccienosanma (empoiima, Jenny,
Kelley,Baver u 1p.)m09B 1 ROJI0UI0B, HACHIIIEHHEIX PAa3JNIHBIMA KATHOHAMIH,
YCTAHOBILIM COBEPIIEHHO OIpelleleHHYIO 3aBHCHMOCTH MeKLY POIOM M CBOI-
CTBAMHM KATIOHOB, CBOiicTBAME afcOpOMPYIOIIMX WX MHIEJJI U IIOYBEHHOTO
IIOTIIOMAIOIIET0 KOMILIeKCa . .

Karuous, ancopOup yemsle IO4BeHHEIMY KOJJIOMIAMI, 0 CBOEMY AEHCTBHIO,
TIOBLINIAONIEMY IONBIYKHOCTH IMOYBEHHBIX KOIJOMAOB, PACIONATAITCA B Clle-
AyOIleM HUCXOASMINEM IOpPsiike, HaseBaeMoM «paxoM ['ogwmeiicTepan:

Li>Na> K >Mg>Ca>Ba.

W3 4gumena KaTHOHOB JIMOTPOIHOTO paAfa cyAbba cOmOHOOBOM crammm CBA-
zana ¢ Na u amms B Manoit cremenn ¢ K; ¢ Ga m oreacrn Mg cnazana »Boio-
nusa MOYB He3aCOJeHHOI I'PYIIIH.

B mocientee Bpemsi B 3acoseHHEIX NMo4Bax HacOomiicKoil paBHEUHH, [0
Haule#l mpH@EOmaTHBe, OblIm mocraBiens momexm Li, Rb, Cs. Hm B ogumom
ciaydae Rb u Cs ne 6nuim maiigens. 3ato Li 61 00HapyskeH B TPYHTOBHX BO-
fax, I0YBAX M 30Je COJIOHYAKOBHX I COJIOHIOBEIX pacreHmii. Bce 510 mM0O3BO-
aser ¢ O0JbIIOIl BEPOATHOCTHIO TPE/IONATATh, YTO JHUTHIL UT'PAET COBEPUICHHO
OIpefielieHHYI0 POJb B IIPONEeCcax 3ac0JeHNsA W OCOJIOHIEBAHHUA IIOYB.

Cronp pasimYHasA Poib KATHOHOB IMEJOYHON M IIeJI09HO-3eMeJIbHOM IpyI-
HBI, 4 TAKHAe U PA3JAUYINA BHYTPH HUX BEITeKAIOT U3 CBOIICTB CAMHUX HJIEMEHTOR,
11X ATOMHOH CTPYKTYDPH M CBOMCTB MX KATHOHOB.

Koarynupylomas cmia KaTUOHOB JMOTPOIIHOTO PAAA, KAK M3BECTHO, BO3-
pacraer or nurud K Gapmo ([enpoiin, Burrep, 98). B srom ke nampasiennm
803pacTaeT W HeoOPATUMOCTH KOArylara, ero «imoPoOHOCTE)Y B BOMHOI cpexe,
Jame JumeHHo# sieKTponuroB. Ilono6HEe CBOMCTBA MCKYCCTBEHHEIX CHCTEM,
KoaryuampoBaHHHX cojamu CGa m Mg mim ecTeCTBeHHBIX 4ePHO3eMHEIX IIOYB,
HACHIEHHHX PN UX PA3BUTHU TeMHU ke KaTHOHAMIN, M3BECTHEl KAK 13 MHOTHX
SKCHePUMEHTOB, TAK I M3 YCTAHOBJIEHHON IPAKTUKOI ycTOMYMBOMA arrperarHo-
cTu OYB (CTPpYKTypa). EcTecTBenHee Beero sBlleHne He00paTuMOil KOATyI AN,
CTOMKOCTA KOarejieil m NpOYHOCTU ATTPeTaTOB HECOIOHIOBLHIX II0YB YepHO3EeM-
HOTO THIA O0BACHUTD IOIHOTOI DIEKTPOCTATHYCCKO HEHTPAIM3ANIA MUIeILI
a0 ‘



IIOYBeHHHX KOJUJIOMAOB MOHAaMK OOIBLIET0 IOPANKOBOTO HOMepa (Goxbpmieii
TIOJIORMTEIbHEI 3apAN ATOMHHX Afep) m OONBIIETO YHCIA BAJEHTHHX DJeK-
tTponos {OOxabmaa BaieHTHOocTs — 3apsA) Mg, Ca.

Bee st obcrosTenpeTBa OYAYT YCHIMBATE IPOYHOCTH KPHMCTAIIMYSCKOIL
pelieTKN MMUIIeILI, 8AcOPOMPOBABIINX HTH KATHOHEL.

C 5TuM, 04eBUIHO, CBA3AHL I HU3KHE (KOHCTAHTH BHIXOT2) Wiegner morao-
IMGHHEX JIByXBaJIEHTHHX KaTnoHos (98).

Veiosusa, B KOTOPHX [nCIepCHble cucTeMH [04B Hacsurenti Mg m Ca,
XapaKTepHH A D04YB000pa30BaHMA HA KapOOHATHO! KOpe BHIBETPHMBAHUA
(eccrl, M3BECTHAKI, Mepres), iub0 B PefKUX CIAYIAAX A XIOPUAHO-CYIb-
daTHO#l KOpH BHBeTpHBaHUA ¢ rocumopcTBoM moa Ca u Mg mapg imesovamm
(THIICOHOCHEIE 03€PHO-JIAaTYHHEE OTIOKeHMA).

Onaako, KaK MeTaJbHO pasoOpaHO BHINe, MOHHBIL COCTAB coJelt oOmacteit
AKKyMYJIANUIN — COJIOHYAKOB— II0YTH OOBIYHO XAPAKTePU3YeTCA OTPOMHEIM
KOJUYecTBOM PACTBOPUMEIX COJell HATPHWA m 4acTO mX UpeobramanmeM. B sTux
CHyYaAX YACTHIH [uCIePCHHIX cumcTeM o00pasyomumxcd Opo paccojeHun
cOJIOHIOBEIX 1104YB OynyT HackumeHH Na u K. 9xcuepmmenraasuo B:1abopaTop-
HEIX YCIOBUAX JaBHO YCTAHOBIEHO, 9T0 Li BH3HIBAGT ABIEHUS COIOHNEBATOCTH
eme B Oompmeit cremenu, dem Na ([empoitr;, Amrumos-Kaparaes. 99).
O6a sjeMeHTa MMeIOT HU3Kme IOPAAKOBHe HoMepa (3, 11), meboapuroit aTom-
uHit Bec (6.94; 23.00) m Bcero jump IO OJHOMY BAaJIEHTHOMY DIeKTPOHY BO
pueulHeil opOmre diIeKTpOHHOI 00omoukm. Taxwmm o0pasoM [0 cpaBHEHUIO
¢ Mg, Ca n Ba omgnoBaseHTHBIE DJeMeHTH WI@IOYHONH Tpymmusl, 0cobenuo Li
m Na, npm agcopbumu ux MuNeNoil CIOCOOHH HEATPaIM30BaTH ee (OGHIYHO)
OTpUTATEILHEI 3apsi] B SHAYATEIHLHO MeHbmelt crenenn. HaoGopor, samemasn
Ca n Mg mium H, onnm coobmalor muieiaM OTHOCATENLHO OOJbHIMIT IOTeH-
nuad. Jlurmit w HaTpmil 06;1a1AT0T TAKIKE 3HAYATEIHHO MeHbIIEM dPPeRTUBHIM
panmycom, 9em Kaubuii u 6apuit. OnHaKo, YeM MeHblle >{PeKTuBHL panmyc, *
TeM O0JbINe IIOTHOCTH CHIIOBOTO IIOJIS BOKPYT MOHA W Tem OO0JbIIe CTyIIeHH
BOKDPYT HeTO IOJHPHO-OPMEHTHPOBAaHHHE MOJeKyssl Bopnbl (bopH). Bowpyr
Li n Na Kak noHOB MeHbIeTo d(peKTMBHOTO pafmyca oOpasylorcs Goubrime
BojHbe 000109KM, cooOmialomue uM GONBIINEA THAPORAMHAMUYSCKHA KUAMETD
u 00BeM, 0OBACHAIOIMI NX MEHBIIYI0 NOABUARHOCTL., B coorBeTerTBHu ¢ 0OIB-
eit SHEPTMEN ITMAPATANMHE MOHOB MEHBIEr0 MCTHHHOTO 00beMa TuapaTaluoH-
HBEIfl pAJ WX PacIoiaraeTcsi B NOPsAKe, 00PATHOM YMEeHBINEHWIO THAMETPA:
nast ommosanentHux Li, Na, K, Rb, Cs, nua nsyxsanentatix Mg, Ca, Ba.

EcrecrBenno, uro manbosee ruipaTipOBaHHLIE MOHBL BH3HBAIOT IT HANOOIB-
mwuit TuoPumiabHEE dPHeRT: KOMIOWAH, MUlleiiH KOTOPHX HAacoimeHs Li u
Na, 061amalor sicHO BHpPAasReHHOH IHOPUIBLHOCTHIO, O0PATEMOCTHIO, IEITH-
3UPOBAHHOCTBIO, CIOCOOHOCTHIO CIIBHO HAOyXaTh 1 yHep/KumBarTh HA IOBEDX-
HOCTH MUIEJLIH BOXY; OHEH IpHOOPeTalOT YCTONYIMBOCTH IIPOTHUB KOATYIALUN
7 3HAYUTEJNbHYI0 MOOMIBHOCTE BOOOIIe, CI0BOM, BCe Te IPHU3HAKI, KOTODHIE
THINYHB I KOJJIOUOB COJIOHIOBBIX TOPU3OHTOB.

Boapmasa rmppatanmonnas obosmouxa Li m Na Bmecre ¢ stum 00ycioBiu-
BaeT OoJbIllee PACCTOSHWE MesK[y BHeIIHMM CJI0eM KATHOHOB W BHYTDPEHHUM

1 «d@denTuBHbit paguyc» B cubiciae [omsgmmupra — ®epcMaHa — «UCTHHHBI» pa-
RAAYC aTOMa, OTpefessaeMblil KaK MOJOBHHA PACCTOAHNA B KPUCTAJINIECKON peuieTie MEMAY
JIBYMf COCEgHNMH aTOMaMH
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©JI0eM AHIOHOB II0 IOBEePXHOCTH MUIEJJ U BMeCTe ¢ THM MX MeHee IPOYHYI0
cBasb ¢ muneiioi. [Tosromy macemenntle Li u Na mMuanemnn odxapaior Gomxee
BRICOKIIM DIOTeHIUMAJNOM (yBeJuYeHIe pPA3HOCTH IIOTEHINAIOB BHYTPEHHeTrO
¥ BHeIIHeT0 CJI0eR), CPABHUTEIIbHO HeBHICOKOI IPOYHOCTHIO pellleTKY, BEICOKOIA
CIIOCOOHOCTBI0 MCCOIUMPOBATE HA CBOGHl IIOBEPXHOCTH ajcopOmpOBaHHEIE
KATHOHH, JIeTKO 0OMeHMBaf WX M cOO0OIIas JUCIEDCUOHHOM cpefie IIeJO0YHYI0
pearnmo (4BHICOKAA KOHCTAHTA BEIXOma» Wiegner).

Bee sru ABJeHMA — IOBHIUIEHWEe ITOTEHIMAJNA, BHCOKAA NUCCONUALHA HA
NOBEPXHOCTH, JIETKOCTH 0OMeHa y Muneis, HachHmenuux Li m Na, mo cpas-
gennio ¢ HachkmenHeMu Ca m Ba — yYMTHBAIOTCA JIeTKO W HETIOCPe[CTBeHHO
mx Ooxpueil karagoperndecKoil CKOpOCTHI0 m Oosiee BHICOKOI DIEKTPOIPOBO-
HocThlo (Bumruep, Martcon, Anrumos-Kaparaes).

Bricokasa DenTH3MpOBAHHOCTL KOJJIOUTHBIX CHCTeM, HACHIeHHHX Li
m Na, MOKeT BEITEKATH TAK/Ke M3 TOTO, 4TO MHTEHCUBHO NHCCOINMUPYACH HA
TOBEPXHOCTH MUIRJJI, OHA CHJIBHO IOBHINAIOT B OTCYTCTBHH 3JEKTPOJHMTOB
(4TO TMIIMYHO, KAK TeHJeHIMA B COJOHIIAX) OCMOTHYECKOe aBJIeHUe B MUIleiie.
OTO TOBHINIEHME [ABJICHUS, OCIOKHEHHOE TONYKAMM OTAUCCONMUPOBAHHBIX
rarmoHoB (Li m Na), Ha psaAy ¢ yBeamueHmeM IIOTeHIMAJIA MULEJUIH W yCHIe-
HueM OPOYHOBCKOTO NBW/KeHMA U ABJIgeTCA PAKTOPOM ee MeITH3AIAM.

OgeBuaHO, BHICOKAA CIOCOOHOCTD MOBEPXHOCTHOTO oA Li-m Na-mulieunst
K pacnanynabojee MelIKie aTrpeTraTH | RHCCONUAINK MOKeT HANTH cBOe 00bAC-
HEeHHe W B UX DHepreTmdecKux cBoiicTeax (9. K., A. E. ®epcmana). Obrapan
GoapmuM pHEpPTreTWYeCKUM KODPPUIMEHTOM MO OTHOUIEHWIO K TOPSAIKOBOMY
HOMEpPY ¥ ATOMHOMY BeCy B CPABHEHUHU C LDPYTUMH HJIeMEHTAMH INeJIOYHON W
esI09HO-36MeIBHON TPYINH, OHW, BH3HIBAH fABIeHWe KOHTPIOIAPW3AIIHA,
AT ¢ KOMILIEKCHHIMU AHMOHAMHU pPeIIeTKIl MeHbIeidl MpOo4HOCTH m OOJbIIeH
PacTBOPHMOCTH.

3Iech eCTh MBBECTHAA AHAJIOTHA MeKAy PANOM cyabPaToB mim KAapOOHATOB
¥ MHANEJIaMHA, HACHIIeHHHIMY KaTuoHaMu. Uem 00iIbIe SHepreTwdecKuit KOoQ-
PUOueHT mMOHOB, TeM COOTBETCTBEHHO MEHbIIe HIPOYHOCTH KPUCTALINYeCKHX
pemieTox cyabhaTos u KapOOHATOB, TeM 00JIbIIe MX PACTBOPUMOCTS.

B coorBercrBunm ¢ ncenenosanmamu Wsanosoit (100), Autunosa-Kaparaesa,
Ilaspeirmaa (101) coIOHIEBATOCTH 1I0YB MPOABIAETCA B CIYIAAX CONePHRAHU
noriomenHoro Na B KoxudecTBe He MeHbmeM 5—109, oT cyMME 00MeHHBIX
ocHoBaHnmit. TUNHYHEI COIIOHEI] Yrike CBA3AH C COfep/KaHNeM 0OMEHHOTO HATPAS
15—209%, ot cymmbi. TakuM 006pasom [A pPasBUTHA COJOHIOBHX CBOMCTB
COBEDIIEHHO He 003aTeIBHO IIONHOE 3aMelleHUE HATPHEM BCEX OCTAJBHEIX
oOMeHHNX KaTmOHOB. IlepeHocs manHbe QM3NKO-XEMUYECKMX U KOJIJIOMTHBIX
MCCIeNOBAHUII MuIlesi1, afcopbuposaBmux Li u Na HA COIOHIIOBEE TOPU3OHTH
II0YB, COJIOHAEBATOCTH KAK I[IOYBEHHOE MABJeHWe He0OXOMMMO OIpefelnTh
KaR cONTOAHNE BHICOKOM TMAPATHPOBAHHOCTHI, BEICOKOTO IIOTeHINAJIA, IleleTH-
3MPOBAHHOCTA, TUAPOPUILHOCTA U NOABUKHOCTH MUIEII KOJJIOMNOB COIOH-
IOBHX TOPW3OHTOB, HACHIIEHHHIX HATpUWEM, COOOIANIMX OYBEHHOE Macce
BHCOKYI0 IIOTHOCTE M BABKOCTH, OGCCTPYKTYPHOCTH, HH3Kyl0 BOTOIPO-
HUIAeMOCTh W a»paluio, IIeJOYHY! peaKI[HMI0 IIOYBEHHOTO PacTBOPA.

Jlo cux DOp B ABIEHUAX COJOHIEBATOCTH He H3Y4YeHA POJb IMOTIOMEHHOTO
Mg. Maruuit, 06:1a1a8 MeHbIINM HOHHKM pagumycoM 1o cpapuenmio ¢ Ga u Ba,
ornocuTenbHO Ooilee ImapaTmpoBaH. Dyaydm TaKiKe 5I€MEHTOM MeHBLINEIO
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HOPAAKOBOTO HOMepa, Maramit 006j1aKaeT MeHbIIAM JIOJOKUTEIBHEIM 33PATIOM
anapa. O6a i 06cTOATEHECTBA CTABAT MATHMAIL B IOJIOKEHNE DJIEMEHTa, ¢000-
DLAOMEr0 MATe Lle HEKOTOPYH ImAPaTHPOBAHHOCT, W 0Osee BEICOKUI IOTeH-
mman, vem Ca m Ba. Memay TeM B COJOHIOBHX TODPHM30OHTAX MHOTAMHI
JCCHEI0OBATeNAMN YCTAHOBICHO 3HAUMTEIILHOe KojimiectBo obmenHoro Mg.

Tak, mo mauusim IIpacomosa m Antumosa-Kaparaesa (102), WUsanosoit,
Ilanrosa u IllaBpermaa, comepranue oGmennoro Mg B cononnax 6. Jloncroir
n YennlGunckoit obmacreit noxonuT 70 40—679%, or emKocT:m 00MeHa.

Wccnenosanna AnTmmosa-KapaTaesa npuseinm ero K yOemsIeHNIO, 9TO IpH
Goxnmmx KoJmuecTBax morsiomtenHoro Na obmennmsnii Mg, cymmupys croe
peitcteue ¢ Na, ABIAETCA HACTOIBKO CYINECTBEHHHIM (AKTOPOM COJIOHIIEBA-
TOCTH, 9TO eT0 He0OXOIMMO YYMTHIBATE IIPU pacdeTax HOPM rmiicoBanma. Bopo-
dgeM, u umcciaefoBanna CGymKo mokasanm, 9410 Mg, KaK rakoBOif, COJIOHNEBA-
TOCTH BEI3BATH He MOs:ker (92).

Tabauya 41
Hexorophe KOHCTAHTH M CBOMNCTBA KATHOHOB
CBoiicTBA KaTHOHOB Li Na K Mg Ca Ba
IlopsiproBeii momep . . . . 3 11 19 12 20 56
Bec . ....... 6.9 23.0 39.1 24.3 40.1 137 .4
Yncsdo 31€KTPOHOB . . . 3 11 19 12 20 56
» 3JIeKTPOHHHIX 000-
JOYeR . - e e 2 3 4 3 & 6
Yucso BaJEHTHBIX DIEKTPO-
HOB . . . . . c e e 1 1 1 2 2 2
OpderTnBHEA pamgmyc 1o
Tonpmmumagry B 3 . - . 0.78 0.98 1.33 0.78 1.06 1.43
IHopBMmHOCTL HMOHOB TIPH
6eCKOHEUHOM PAa3BENEHHH
no Koavpaymy . . . . . 33.4 43.5 64.6 (/)40 (Y2)51 | (Y/2)55
Yucia  rugpartanyme  no
Buraepy u Iamasmauy . | 27.1—27.6 | 18.0--18.4 | 11.5—11.6 ? (13)14 ?
Koncranra BXOmKneHUA o
Burmepy . . .. . .. 15 29 45 — — —
HoHcranTa BRixosgeHNA Mo
Burrepy e e e e — 48.9 28.9 6.67 8.90 9.90
mepremnyeckne Koadduun-
entel Pepcmana . . . . . 0.55 0-45 0.34 2.15 1.75 1.35

BounpmuucTBO COBpeMeHHEIX WMCCIe0OBATeNell COJNOHIOB W COJIOHIIEBA-
TOCTH OFPAHMYMBAJIOCHE MB3YUYCHHMeM JINIIL COOCTBEHHO COJOHIOBOIO TOPM3OHTA
7 eT0 JUCTIEPCHEBIX CHCTeM—KOJLIONI0B. Mes®y TeM OTPHIaTeJIbHEIe aTpOIPOon3-
BOJICTBEHHEIE CBOWCTBA COJIOHIOB CBABAHH He TOJNBKO ¢ YILIOTHEHHHM TIOpH-
30HTOM, HO CO BCeM KOMIIJIEKCOM IOYBEHHHX FOPH30HTOB COJIOHIIA U €T0 THApO-
JIOTHYeCKMM I COJIeBHM PeKMMAaMK, 9TO OOBIYHO BHIIAAJI0 M3 IIOJIA 3peHUA
(PUBUKO-XTMUKOB.

EcrecTBeHHO, 5TO He II03BOJMIO yBUAETh (MCKIIOYAS MHTEPECHOH paboTH
A. T'. Buxencroro, 11), uro mpencrasmrenm OOUIMPHON TPYIIE COIOHIIOB
ABIAIOTCA TeHeTMYeCKMMM CTafusiMA 00Iero mpomecca COJOHTEeO0pa30BaAHNA.
OmpeneieHHEIe aTPOIPOM3BOACTEEHHEIE M MEIIMOPATHBHbIE IP M3HAKY COJIOHIOB,
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cenuuiecKile CBORXCTBA C0JeBOro Upoduiid, cumcTeMbl cOJieil, CBOHCTBa
YIUIOTHEHHOI0 TODPM3OHTA IOABIAITCA B COJNOHIAX JWINL HA ONpPeNeJeHHHX
CTAQUAX COJOHIIOBOTO IIPOIEcca.

Il pupoda weaounocmu coaonyos, 06pazoeaHue U HAKoOnJeHue COIbL

Bricokas mesoYHas peaKOuA COJOHIOBHX TOPM3OHTOB [AaBHO M3BECTHA
KaK THIIMYHAA If 001IaA YepTa COJOHIOB CAMHX Pas3indHbX PopM. dra pean-
oA CBA33HA ¢ THOPONIBOM IEJOTO pAfA clequmIecKHX IS CONOHI[OB
coseil caalHIX KUCIHOT CO IIe09aMil H NIeJIOYHBIME 3eMIAMH.

Cioma mpeskje Bcero OTHOCATCA KapOOHATH m OuKapOOHATH mMe0veil u me-
JIOYHBIX 3eMelb.

Jlasee MCTOYHUKOM BHICOKOMl IIETOYHOM pPeaKIuUM COJOHIOBHX TOPU30H-
TOB ABJIsETCA MOTIOmAmuit KoMILiexe, HachHmeHHE Na. B srom cayuae
ABJEHUE IIPOTeKaeT aHAJOTWUHO THUAPOMU3Y COJeit ciaaboit KmCiOTH (amupo-
ARHAA MANedsia) U CUIbHOTO OCHOBAHUA (IIOTVIONIGHHHIT HATpHWIL); MeXaHU3M
peaknmu MO:KHO cebe IpPeNCTABHUTEH CIERYIOMUM oGpaszom:

muneaxa-Na-+H.OH — mumemaa-H +NaOH

Hudrosxpad KOHCTAHTA NUCCOLNMANMM ANIOMIHON MUIEIIH 00yCIOBIM-
BaeT cBAsHBaHue ee ¢ monamu H, a NaOH Oynmer BEI3BIBATH I@I0YHYIO peak-
mmio 1 upu pocryrne GO, BecTm K 06pasoBaHHIO COMEL.

Hogeimmnue nccnenosanma Axtumosa-Kaparaesa (99) mokasamam, uro ime-
JI09HASA peaKnus [0YB, HACHIIEHHHX PA3JIUYHBIMM KATHOHAME, IOAYMHAETCH
sjuotrponnomy pARy. Iloanoe naceumenmne 00pasma yepHO3eMa KATHOHAMHE JAII0
ciaegylomue muTepnassl pH:

Li — 9.00; Na — 8.04; K — 8.00; Ca — 7.84; Mg — 7.59; Ba — 7.35.

YacrmuHoe 3aMelleHue HATPUsH KAJbIMEM M MATHHUEM COOTBETCTBEHHO CHH-
maeT pH, npuueM marumit cHIKAeT B MeHbIIEH cTeleHuW, 9eM KAJbITmil. .

IToMumo rmapoimaa agcopOIMOHHBIX cOeNMHEHUIA, MEJI0YHAA PeaKIua co-
JIOHIOBLIX TOPU3OHTOB CBA33HA, KAK mOKA3bBAOT sKemepumenTtsl K. K. Tepn-
poima, Kelley (103), Kosaa u Bricrposa (42), ¢ Tuapoiim3oM IyMaToOB, CHIH-~
KAaTOB ¥ aJI0MHHATOB Miejodeil. Il0oTOMY IpI MBydYeHHMn PeaKOUU COTOHIOBEIX
TOPU3OHTOB COBEPIIEHHO HeOOXOAMMO Y4YWTHIBATH, 9TO HX TUTPOBAIBLHAA lile-
JOYHOCTH AWUIIb B M3BECTHOM CTEIEHHW OTHOCHTCS HA OORIYHO OIpelelIsieMble
B BOHEIX BEITSISRKAX KapOoHATH 11 OmKapOOHATH 1jes109eil I 1eJI0YHEX 3eMeilb,
a HeKOTOpaA d9acTh ee 00A3aHA T'yMAaTaM M CILIMKATaM, OOBIYHO He yYHUTHI-
BAEMEIM.

Wccnenosanns, nposenennsle B Haureii maboparopun (rada. 42) Ha cdar-
HOBOM Top(e, campomesne m He(esuHe, HACHIIEHHHX Na U II0CIeNOBATEIBHO
T POMBIBaeMHX IeCTIIIIMPOBAHHOI BOLOI B aTMOC(epe, IMIIeHHON YIS KUCIOTH,
[OKa3aim, 9470 JerKo o0pasyiomuecda B DTOl 0OCTaHOBKEe T'yMAaThl W CHJIMKATHI
Na pasBuBaIOT BECOKYIO LIEJI0YHOCTh KAK AKTUBHYIO,TAK I THTPOBAILHYIO (42).

OnmuoBpeMeHHOe TOABIEHNE B BBHITAMKAX [OCTATOYHO 3HAYUTENBHHIX KOJIU-
49eCTB PACTBOPeHHOTO TyMyca # Si0, m ux OoJjiee iU MeHee IAPaJLIeTbHBIH
X071 O mex04nocTsI0 o pH mM03BOIAIT IPUITIICATH ee MMEHHO TyMaTaM I CUIM-
KAaTaM HATpUA.
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Cepusa mapaiuielbHHX OIBITOB ¢ TeMH: #e OOBEKTAMEI NPH HACHIICHAN
IDPOMEIBHEIX BOJ[ yTJeKMCJIOTON ITOKasajm 0ojee MHTEHCHBHEI poOCT obIei
eJIOYHOCTA Ipu coxpaHenua pH mouTm Ha rom se ypoBHe W Upm yMeHbIe-
HUM KONWYecTBA BOXHOPACTBOPMMOTO rymyca. OdeBmiHO, Ipu HOCTyIe yTie-
KHCJIOTH B3aHMONeiCTBUe IOCHefHell ¢ TyMaraMu m cmiamkatamu Na, ¢ 3ame-
IMeHVeM HATPUA BOAOPOAOM, IIOBeJO K 00pa3OBAHUI0 NBYYIIEKHUCIIOR COMH
W YMEHBIIEHMWIO NUCIePCHOCTH TyMaTa.

Ileso4nas peaknma pPacTBOPOB 'yMATOB WM CIJIMKATOB HATPHA [0 AHATO-
rom ¢ KapOoHaTaMm MO;keT OHITH Ipe[CTAaBieHA B BUE CHeAyIOMel CXeME:

I. Hum Na+ H.OH—=Hum H + NaOH
II. Na,Si0, + 2H.OH==(Si0,).H,0 + 2NaOH

O ToM, 94TO B pa3sBATHAM IIEJIOIHON PeAKIMA COIOHIOBHX FOPU3OHTOE MOT'YT
MrpaTh W3BECTHYIO POJb AJIOMMHATHI HATPHA, MOMKHO CYRAUTh [0 TOMY, 9TO
B DKCIIePMMeHTaX, JdumeHHHX gocryna CO,, meio9HOCTH, THTpyemasa ¢ (e-
HOJI(TaleMHOM B BHTM/KKAX m3 He(penmua, machmenHoro Na—0.38 M.-pks.,
He IOKPHBAETCA PACTBOpeHHO# Kpemuekucioroit — 0.09 m.-sks. Kauecrren-
HBEle IpOoOH IIOKA33J: IPU HTOM 3aMeTHOe IpucyTcrTBme amloMmmumsa. OTMHBKA
Na He(heiHA BOMAMM, HACHIIEHHEIMU yIIeKUCIOTON, TOKasana pocr oOuei
IIeI0YHOCTH, OfHOBpeMenHO yMenbiienume pH (Bmecro 8.30—7.90) u ucuesno-
BeHUe B pacTBope amioMuHusa. OueBuIHO, U 371eCh MILT B IPUCYTCTBAN YIVIOKH-
cH0TH 00pas3oBaHme CONH ¢ KOAryaAanmeil rmupookucu amioMmmHusa. lexouynasn
PeaKnusa IePexoNsero B pacTBOP alOMUHATA 00BACHAETCH, BUIMMO, ONATH-
TaKW er0 T'UAPOJIHM30M IO CXeMe:

2NaAl0,+2HOH=NaOH +/AL(OH),|

TakmM 06pasoM mepBWYHO WMIEJOYHAA PEAKIUA COJIOHIOBHIX TOPM3OHTOB,
DOMEMMO BJIMAHUA YIJIEKUCIOTO KANXbIUA, CBA33HA C ABICHMAMM TUAPOIN3A:
2JIIOMOCIVIMKATHON 9acTH MOTIOMANIEeTr0 KOMILIeKCA, HACHINEHHOTO IeJo-
4amn, TymatoB Na, 00pasylomuxca IpH 0COTOHIEBAHAN, CHJIAKATOR U, IOBH-
JIIMOMY, anioMuHaTOB Na, IepeXONAlluX B COJOHIOBHX I'OPM30HTAX B MCTHH-
HEIA pacTBOp.

Opnaro c¢BoOofiHOE CYIIECTBOBAHWE DTUX COEJAUHEHMT OTpPAHWYMBAGTCH
OPUCYTCTBHEM VTJIeKHCIOTH BO3AyXAa, pPACTBOpAIOIMielicAa u pearupyloiuleit
B IIOYBEHHOM PACTBOpe ¢ HUMH, ¢ 0OpasonBaHueM OmKapOOHATOB W KapOOHATOB
mexodeii. IlosToMmy ocHOBHAA MONA IMENOIHOCTH COJNOHIOB 00A33HA HAKOILIe-
HEIO HOBOOOpasylomeitca coxbl. Pearkmma o6pa3oBaHUA COMLI B COJOHIOBHIX
TOPHM3OHTAX M3 AHCOpOIMOHHBIX coemueHnit Na ¥ pacTBOPeHHOM YTIIEKMCIOTE
B 00miem Bufe, Kax ykasnBaloT [expoin m Kelley, sakilouaerca B [mBOMHOM
oOMeHe BONOPOAA YrIeKMCIOTH M INeiodeil.

L ’xR203ySi02‘NU_\-}— HOH+=]|xR,0,ySiO0,|H - NaOH
I1. NaOH + H,CO,~NaHCO,--HOH.

Ha ¢one »roit peaxumm oOpasoBanme cONHl B COJIOHIAX, KK IIOKA3HBAIOT
HAllZ TaHHEE, IPOTeKAeT u IpHU TUApOiu3e TyMATOB, CHINKATOB W AJIOMHUHA-
ToB menodeit. JIoABIAACH B CONOHNAX B IEepPUOJH YMEHBIIEHUA COJePRAHAA

96



YTJIeKUCIOTH B IOYBEHHLIX PACTBOPAX (yMeHbIIeHNE TAp INANBHOTO aBJIeHAsA),
npu nosoM nputore GOy oHEM OTAANT CBOIT HATPUI yTiIeRUCIOTE.

I. Hum Na 4 H,CO; = IHumHl + NaHCO,
I1. NagSi0; + 2H;C0, = |(8i0,).H,0| + 2NaHCO,
I11. NaAlO, H -+ H, GOy <= |AL(OH )y« + NaHCO,

IIpu pasBuTHm COJOHIIOBOTO NPONIECCA HA I'PYHTAX, OOTaTHX KapOOHATOM
KaJrs1asa, 00pasoBaHme CORBI, KpOMe DTOTO, KaK moKaszal 'eppoiill, HHTeHCHBHO
mper myTeM oOMeHHBIX peaknuit Mesxny Ga KapGonaTa m Na IMOrI0mAaoIero Kom-
mwiexca. O6pasoBaHue CONBI B COOHIIOBHIX TOPM3OHTAX CHKOMLKEQO-HUOYIh SHA-
9ATEIBHO MORET UTTH JUMIMb NpPH JOCTATOYHO Tary6oKOM paccamenwn cOJIOH-
9aKa, KOTJa IPHUCYTCTBHE COJeil He MellaeT TMAPATANUM, HeNTH3alun, PACTBO-
peHmi0 B AMCCONMANUN HEKOTOPHX 9YacTell MWHEPANBHOTO W OPLraHIIeCKOTO
BellleCTB II0YBHI, MMEIOIEl B IOIrJIOMEHHOM COCTOSIHUN OOMEHHEE IIeJI09H.

ITuM ¥ 00BsIiCHASTCA IOABJIEHUE eI0YHOCTH OT OnKkapOonaTos u KapOoHa-
o Na JIAME B 3aCOMEHHHX I0YBAX, HMEICINAX BHPAKCHHEE IPU3HARA OIPec-
HEHHOCT M IpeodIaNaHmnd HUCXONIMHUX PACTBOPOB.'

Haxonuienne CONEI B 3HAYUTEIHHBIX KOIMIeCTBAX BO3MOKHO, OJJHAKO, JAME
B COJIOHIAX 3PeJHX cTafguil ocomonneBanma. KaKk HEONMHOKPATHO YKA3BIBAJIOCH
BHIIe, 3ACOJIEHAE ¥ IePUOAMYecKAas CMEHA eTr0 paccoiieHmeM KAPOOHATHHIX
TPYHTOB XIOPUNHO-CYIb(PATHEIMU BONAMH BHBHBAIT HAKOILIEHWE THICA KAK
B Pe3yJbTaTe BHITECHEHUA 0OMEHHOTO KaJbmud HATpueM cyiabPaToB, TAK U IpU
B33UMOJICMICTBAN IIOCIENHETO0 ¢ YTIeKHCIHM KajbImeM BO BpeMd IBFKEHUS
PacTBOPOB.

Paunve crammm COJIOHMOBOTO IPOIECCA, TEPAA JIeTKO PACTBOPUMEIE XJIO-
puss m cynsdare Na, OynyT XapaKTepu30BaTHCA, OJHAKO, COXPAHEHNEM I'UIICA
B IIpefieliax TOPM3OHTOB, HONBepTHYBmAXcA 3acoienmio. Grobopmoe e cyme-
CTBOBAHME COAH B IIPUCYTCTBUM THIICA, B 0COOSHHOCTH IPH HUCXONAMMX TOKAX
TI0YBeHHBIX PACTBOPOB, OTPAHMYMBASTCA 00PA30BAHMEM U BHIIAJleHNEM BTOPHY-
HbIX KapOOHATOB Kaumplmst. JTO coobpaskeHune TOATBEPKRAAETCH KAK aHAIN30M
cOJeBHX Tpodmieil CONOHIOB, PA3BUTHX HA I'eoMOpPONOTHIECKUX TIOBEPXHO-
CTAX PA3JIUMYHOTO BO3pacTa, TaK m jaabopaTopuemMm nccrenoBammamm 1933 r.
(90), mocraBileHubHIMu IO Hamledl maumnmaTmeBe B OTHese SKCIePUMEHTANBHOTO
nouBoBeneHuA VIHcTuTyTa mouBOBefenmA Axamemmm Hayw.

J[IBa mwiunnpa, 3amoiHeHHHe CHEIUANLHO OYMIIEHHEIM II@CKOM, ¢ 3aJ0-
JKEHHBIMU TIPOCIOSIMA THICA, WOABePrajmCh [IOCHEIOBATEAbHON IIPOMHBKe
AN pacreopom Na,CO,; moprumsamu mo 300—500 cm3. Vise mepssle nBe mOpHAR
{600 cu®) npOMBEIBHEIX BOX IIOKA3AIU [OYTH [OJHOE CBA3EIBAHUE COXNBI THIICOM
7 HOBOOOPAa30BaHMe YIIEKMCIOr0 RAJNbOWA. JIWmb mOCie IMOMHOTO IpeBpaie-
Hus (a Tumeca B yIVIeKUCHHH IHeJI0YHOCTh IPOXOAANAX PACTBOPOB CPABHA-
I8¢k €O MEI0YHOCTHI0 MCXOAHOTO pacreopa comul. CopepmenHo Oeckapbonar-
HHI ITeCOK B MUIMHAPAX UpmoOpesi HA MecTe TMICOBHX IPOCJI0oeB HebosbIume
KOHKpenmm yriekmcaoro Kampmua. Ompenesnenme Ca kapOomaToB pajo me-

IMYUHY, cOBIAmamuyio ¢ koixmdecTBoM Ca, BHeceHHOTO ¢ rmmcoM (Tabi. 43
n 44).

1 3pech NCKIMOYALTCA CAYUalt «CONOHYAKOBOMWY CONEl, 06pasylolelica no peaxuun ['nile-
rapga mpy BBEIIBETAHMM COJIEil HA TIOBEPXHOCTH, NGO TIPpUXOHALNEH C rpyHTOBBIMU BONAMMU.
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CooTBeTCTBEHO ¢ xonoMm pe

aRINU 10 CXeMe

Na,C04+CaS0,—CaCO; -+ Na,SO,

TIpPOMEBHEe BOINH 000TaTHMIMCh IOYTH OHKBUBAJEHTHHM KoamdecrsoM S0,,

OTHATOM OT THIICA.

Tabruya 43

ITocaoiliuuit anaauns Ha coxepwanne Ca u CO,

Iuamapp ¢ xuMu-
9eCKM 9UCTBIM
TMHOCOM (B T)

[uavapp ¢ TIOYBEl=
HBEIM I'UIICOM (BT)

Necaon
CO, Ca CO, Ca -

1. TlokpoBHBIA . . . . . . 1.71 1.16 0.07 0.12
2} Beismwmit runcosslif npo- 4.71 4.25 3.23 3.22
3 CIOM  « & v o v o & -« 5.57 4.36 3.45 3.382
4, JleHTOoUHAA raMHA .. 0.33 0.28 0.35 0.41
5. 0.17 0.20
6—10.} Ilecok . . . .. {He’r Her Her Her
Bcero . 12.32 10.05 7.27 7.27

BHeceHO ¢ TiuicoM (ompe-

mesreno no SO,, OTMHTOMH
B pacTBopax). . .. — 9.85 — 7.17

Tabruya 44

AHajdus MOCNEeNOBATENbHHX NMOPUUA PACTBOPOB COXB Mpu
IPOMEBBAaHUM IUIHHLP OB

HHJIV[HD;p C XMMMYCCKI YHUCTHIM I'HIICOM I[me{g‘p ¢ NOYBEHHBIM IHIICOM
(B 1) (B r)
- o6bev o o6bvev .
Nt mop uun pacrBopa S0, Ca Nt mopnuu pacTsopa SO, Ca
1 300 44 .94 0.0108 1 300 33.036 0.03%
2 300 6.54 0.003 2 300 8.394 0.0042
3 300 3.65 Her 3 500 0.195 0.0030
[ 500 1.95 » 4 500 0.045 Het
5 500 0.10 » 5 500 Her »
6 500 Her » 6 500 » »
Bcero . 2400 57.18 0.0138 Beero . 2600 41.670 0.0452

Tonpro moOcCHe IMepexona TUIlCA COJOHIOB PAHHUX CTAAWI B yTIeKHCJIHIA
KaJIbIMii, T. €. B UTOTe NJINTE]bHOTO NPEHUPOBAHUSA U IIPOMEIBAHUA COJOHIOB,
HAUMHAET HAKOIIATLCA cOma B ¢BOOOmHON PopMe M M3 TEIICOHOCHHIX COJIOHIIOB
pasBmBalOTCA cOMOBHe. Hamum mcciae0BaHUA CONOHMOB 3aBOJKbBA, AeilCcTBH-
TEJIbHO, IOKABAJIMN, YTO IEJIOIHOCTh B COJIOHIOBHIX TOPU30HTAX OT HeOOIBINOMH
peamunabl 0.03—0.079, HCO';, xapakTepHO#t miiA COJIOHYAKOBATHX THIICO-
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HOCHHX COJIOHIIOB HAa MOJOMHX HeApeHUpOBaHHHX dacTax Hacomiickoii pas-
HUHH, B cojoHUax Oollee ApeHMPOBAaHHHX I PacCeUYeHHHIX Teppac pp. Epye-
aauna, B. m M. Vzens, Uprusa, Camaprn noaumaerca no 0.1—0.59, HCO',.

Ocobenno 3aMedaTeabHO TO, UTO WeJ0YHOCTH, TMTpyeMad ¢ Penoadranen-
HOM, T. €. OT HOPMAJLHHIX KapO0HATOB, MOABIAETCA B CONOHLAX HAJMTENHHO
U MHTEHCUBHO pPAacCCONAOIIAXCA NPEHAPOBAHHEIX ODJlacTeil mocie mCUe3HOBE-
HAA B coieBHX rmpofwiax rumca. OnHOBpeMenHO Bee 0e3THICOBHE W CONOBHIE
(OpMEL COIIOHIOB XapaKTepHIYITCA B IOACOMOHIOBHIX TOPUBOHTAX SAPKO BHI-
paKeHHHIMEU TOPUSOHTAMH YIJIEKUCIOTO KAJbOHA, KOTOPHH MH CHIOHHHE pac-
CMATPNBAaTh KAK BTOPHIHHII, BOSHHKAMLIMIA HA MecTe OBIBIIAX THIICOBHIX
TOpm30HTOB. B mponecce 3BOIIONEA CONOHNOB, B 00JacTAX pasBmThA 3po-
3MOHHOTO pPACYJIEHEHMS M [APEHHPOBAHMA, CHCTEMa COeii:

Na,CO, -+ CaSO, = Na,S0, -+ CaCO,

mpespanjaerca B cmereMy Na,GO44-CaCO,. Hawronaswuiadca csobognas
cOfa, eCTeCcTBEHHO, He ocraercd Hemoasizkaoili. G pacrBopaMm Ha3eMHBIX
U TIOYBEHHLIX BOJ OHA BBIHOCHMTCH U3 COJIOHIOBEIX TOPM30HTOB, CKOIIAACH
B mempeccmAX m 00pa3yd COOBEE CONOHYAKIL, COROBHIE 03epa Tama Kynynamu-
CKOM cTermn 1IN BeHrepcKOii HA3MEHHOCTH. S3[ECh B TPYHTAX, IHANICHHHX
XJOpHAOB W THNCA, UIENOYHOCTh J[OCTHIaeT KOJOCCANBHON BEJMIMHEL
0.5—0.99, HCO';, a pHmuia 03ep CTAHOBATCA MECTOPOKACHASAMH COJHL.

Caaukamot HAmpui U Eaabyui ¢ COL0OHYAxT

B cocraBe IMOYBEHHOTO pacTBOpA COJOHIOBHX FTOPH3OHTOB, KAaK TOKA33HO
BHlille, IPMHAUMAIOT Y9ACTHEe CANMKATH Na, IepexofsAune IpH OCOJOHIEBAHAN
B noasm;xnsle Qopmu. B ocagounsix nopopax, obnaro apagonmxca cyberpa-
TOM, Ha KOTOpOM 00pa3y0TCA 3acOMeHHbE TIOYBH, CHIAKATH, HepPeX0Anne IpHa
ancopOnum MmHepanbHHIMA TOYBEHHHIMH KOinompaMm Na B pacTBOp, MOTYT
OHITH JIBOAKOTO IIPOMCXORAEHHAA: BO-TIEPBHX, OHHM HPHHECEHH B CEOMEHT
paHee, npm ero obpasoBaHmm, M, BO-BTOPHX, HAXONATCH B COCTaBe 00JOMKOB
AMOMOCIITKATHEIX, MAHEPAJIOB, CIaralonnX 0cafouny o roxunyy. Ho spagarens-
HOE HAKOIIEHHEe CHJIHMKATOB HATPpHA B COJOHINAX, KAaK 3TO IOKA3HBAIOT MHO-
TOYMCICHHBEe aHaJAm3W BOJHHEIX BHEITAMEK, He Yycramosieno. mewounimecst
[aHHEE TOBOpAT, 9YTO KOJWIECTBO BoxHOopacrsopmmoii Si0O, penko mocrm-
raer 0.05—0.08%,. OcuoBurre darTopn, nepesopAuime Si0O, B BogHOHEpaC-
TBOpmMble POpPMBI, HA HAIl B3IVIAJ, CJefyeT LICKATH B peaKnmAX ABOWHOTO
06MeHa CIUIMKATa HATPUA C npyr‘nMn cOJAMU COJI0OHLIA, B pasnomennn cmim-
KaroB m oOpasoBaHum aMOpPHOR HKpeMHEKHCJOTH. llouseHHBIE pacTBOPH
COJIOHIOBHIX TOPHM30HTOB, COAEpKAlllEe CORXY ¥ CHWINKATH HATPHA, AMET
TEHAEHINIO K HECXOAAmemMy asmmennio. M monobno romy, Kak coma, pearmpys
¢ TUIICOBHIMA CKOTICHUSIME COJIOHIIa, 06pasyer BTOpuuHse KapbonaTh Kaxbnms
B MecTax OHBIIMX THIICOBHX FOPM30HTOB, CHJIMKATH HATPHAA, TAKMKe B3aMMO-
AefCTBYA ¢ TUIICOM, BenyT K 00pa30BAHUI0 BTOPUUHBHIX CHJIMKATOB KAJbLOWA:

NaSiO; + CaSO == NaSO, - CaSiO,.

Kpome 3roro, pacTBOpH cmamKaTa HATPUA B3aMMOAEHCTBYT ¢ cyabda-
TaMu Marsms, ¢ 06pasoBaHmeM CUIMKATOB MarHmA II0 PeAKIAM TOTO jke THIA.

7* 9%



Obpasyonimecd Tpa 3TOM CIJIMKATHL MATHAA, KAK TOKA3HIBAIOT HCCIENO-
panua W. . QOeodaposoit B nameit raboparopum, obaagaor OGoapmeir npoy-
HOCTHLIO W MeHbIleil pacTBOPHMOCTHIO, YeM cmiImKaTH Kauxpnma. OnHormmuas
pearnma BosHmraer ¢ OmrapfoBaramm Ca:

Ca(HCO,), + Na,SiO, == CaSi0, + 2NaHCO,.

Cnnmearsl Raxbuus OKA3WBAIOTCA [IPOMEMKYTOUHBIM COENMHENNeM m, Kak
aT0 ycranoBneno M. M. Qeodapopoit B maboparopuoii 0b6cranoBKe, OHE 0cO-
OeHHO HEYCTOWYMBEL B MPWCYTCTBHM YTJIEKNCIOTH. llpomexommr pearmns
EKapboHm3annm cmiumKaTa IO cxeme:

CaSiO,+H,C0; — CaCO,+(Si0,).H,0

¢ o0pasoBaHmeM YTIEKHMCIOTO KalbIMA W BHITAfEHEEM aMOpPHON KpeMHeKu-
CJIOTHI B BHUfe TeJIeii.

OueBmpno, o6pasoBanue KapGOHATOB KAJBIMA B COJOHIOBHIX [10YBAaX, HO-
MHUMO paHee IMOKA3aHHON HAME PEAKNnm COAH ¢ rmicoM, 00s3aHo m KapOoum-
sanmm cminkaroB. Takum 06paszoM peaknmsaM KapGoHmsanmm CAIAKATOB 001-
3ap0 m oOpasopanume BropmuHOit cBOGORHON aMOpPHOH KPEMHEKMCIOTH,
KOTOpaA B HAJbHeHIIEeM MOMET KpHeTAJIT30BAThHCA.

Tar Kak BIOYBEHHBIX PACTBOPAX COJOHLA COXA M CHIMKATHL Na TecHO co-
TnpAsteHH, TO 00pasyoniuecs B 9THX YCJIOBMAX KAPOOHATH HPOUNTAHH W OI-
peMHeHH pAasIAYHBIME CHJIAKATAMH I BTOPHYHO# Kpemuermciotoii. Ilop-
BepraeTca TaKske OKpPEMHEHMIO W BCA Macca TMOYBEHHOTO TOPH3OHTa, B KO-
TOPOM pacCCedHH KOHKPEI NN 3aMen[aloulerocd TUICA I YTIeKHCIOTo Kajb-
nnsa. G 5TuM OKpeMHeHmeM W CBA3aHa MHPOKO W3BeCTHAA MOYBOBEAAM Kpaii-
HAA yIUIOTHEHHOCTH BePXHUX Yacreil KapbOHATHEIX TOPA3OHTOB CONOHIOB I CO-
JOILNEBATHIX T0YB, NPEBHINANMAA YacT0 HIOTHOCTH COOCTBEHHO COJIOHIIOBHIX
TOpu3oHTOB. EcTecTBeHHO, 4T0 BHICOKAsA OKPEMHEHHOCTH B ILIOTHOCTH IIOfCO-
JONIIOBBIX Kap60HaTHbIX TOpHA30HTOB [AOCTUTAIOTCA HE B HAYaJbHBIX CTagmAax
COJIOHYaKOBATHX TIIICOHOCHKX COJIOHIOB, a B ¢ranuAXx nosnHmx. Yacro ymxor-
HEeHHBI OACOJIOHIOBRIX TOPHU30HT 3THMX TOYB 060cobagerca BO BTOPO#A FTOopm-
30HT YIUIOTHEHUA, AHOTAA #ie OH CBA3aH HepexonaMn co CTOJI6‘I&TO'IIPH3M3TH‘
gecknM. COT0HIL I CAILHO COOHIEBaTHe OB TAKOTO THIIA PACTIPOCTPAHEHE!
MAPOKO B 3aBOJFKbe Ha HASKAX CHIPTax W TpeThbmX Teppacax. Oumcans oHM
rarwe Hmrndpoposem B 6. [foHCKOH 0OmacTu; MImpOKO pasBATO OKpeMHEHNE
costonnenarrix ceposemon B Gpepneit Asmm m I0:xnom Kasaxcrawe.

Murpanusa KpeMHEKHCIOTO HATPHSA, BHIANCHAE CHIAKATA MATHOA W Kajlb-
nnAa ¢ KapOoHM3aumeil MOCHENHAX W OKpeMHeHmeM, ¢ 00pa3oBaHMEM IeMEeHTH-
POBAHHOTO FTOPHM3OHTA, HE MOTYT Hpoiirm OeccirefHO IIA BORHO-BO3MYMIHKEX
CBOIfCTB COJIOHIA, 0UYeBHAHO CHUzKAA 00uLyI0 mponunaemocts Hpopuusa. Kelley
[P ACCITe/J0BAHAAX COJIOHIOB AMepnKn 00paTur BHAMAHHIE HA TO, 9T0 COTOHIbL
XapaKTepU3yOTCHA He TOJBKO BHHOCOM COjIeli W HajamimeM IIOTJIOUIeHHOTO HAT-
pmA, HO W OYeHb BHICOKMM HAKOILIeHMeM KapGomaros m cmimkaroB Ga m Mg.
Onnaro mexanmam nx 06 pasoannda aua Kelley ocraercsa mesacuem. Tem ne me-
Hee OH yKaswmBaer, uro cmimkarel Ca m Mg co0HIOB NrpaioT 3HAIATEILHYO
poas B mx ynydmennnm. HeoOX0ogmMu TOABKO areHTH, ITOBHITIAIONIAE PacTBO-
pUMOCTh CHIMKATOB. TaxosbiMm MOTyT OuTH, o Mupenmio Kelley, cepa, CO,,
BBHIEJIAeMad KOPHEeBOH CHCTeMO MM MIHEpalu3y'oulmMCH HABO30M, CyIhdar
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acesesa, conn amomnans (18). Bo BcAKoM ciydae, BTOpIMYHBIE CHIAKATH KaJlb-
uus m Maramg, o0pasosaume Bropmudoii SiO, m ABIEHAA OKpEeMHEHUSA HPH
OlleHKE MeIMOPATUBHEIX CBOMCTB COJIOHIOB COBEpIIeHHO He JOJKHE BHITAAATH
73 TOJA 3PeHns.

B. OCHOBHBEIE CTAUU COJOHIIOBOIO IPOLIECCA

ITpeBpanienne COJOHYAKOB B COJIOHIH H OTPHIB HOCHEAHHX OFT FPYHTOBHIX
BOJ coBepmaercsa He cpasy. OmycKaule UPYHTOBEIX BOj HAa pAHHNX CTafuAX
PACUIIeHeHNA W [ipeHUPOBAHMA AKKYMYJIATHBHOW COJMOHYAKOBOHI CTpaHBl CO-
IPOBOMAAETCH HPOMKEBAHAEM HOBEPXHOCTH FOPU30HTOB OT COJIel U mX OCOJIOH-
nepanmem. Ho emie pgiurensHoe Bpemsa Oonpmas 9acTes Hpodmisd COJXOHNA
CBA3aHA MOIpeRHEMY ¢ TPYHTOBHME BOJAMU W HAXOAUTCA HOA HOCTOSHHLIM
BJINAHAEM BOCXOOANINX COJEBBIX KaII]?IJIJIHpHBIX A IJeHOYHHX paCTBOpOB.

Janpueitmee pacwieHeHne CTPAHH, ONYCKAHME YPOBHA TPYHTOBHIX BOA I
UX ACCAKAHUE IIPOXOAMAT depes [INTeNbHY0 (asy llepuoqudecKnX CMeH IIATa-
HOA COJIOHIOBTPYHTOBEIMA BOAAMH | HpeobiaflanAsd HACXOAALMX PacTBOPOB.
W anmb B ciyuadX MHTEHCHMBHOTO Pa3BATUA APEHAPOBAHHOCTH X TIyOOKOTO
OIIYCKAHNA TPYHTOBHIX BOA B 00aCTAX AJIATENHHOTO DPO3MOHHOTO PaCUIEeHe-
HEA HACTYHAT Iepmopm IpeobiajanmA BHHOCA DIIEKTPONUNTOB W HOCIEROBa-
TeJILHBIE yXO0[ PpAa3IUu9IBEIX COJeii.

Opnako nofHATAE Gasmea Dpo3un, 3aTyXaume 3pO3AOHHOTO [UKJIA W ITOAHA-
THE TPYHTOBHIX BOJ MOTYT BHOBb OCTAHOBHUTBH pacCOJIeHWEe I BEI3BATH HIPONECe
3aCOJIeHAA paHee PACCOJEHHBIX W OCOJOHIMOBAHHHIX T04YB. llIeHovYHO-Kammi-
JSIpHHE PacTBOPHI HAYHYT BHOBb HAKOILUIATH B TIOYBAX COJIH, YPOBEHH AaKKyMYy-
JANAA A COCTAaB KOTOPHX SRITCA Pe3yJbTAaTOM IpPCANIeCTBOBABIIETO IIPOLECCa
pacco.neﬂvm, OAJIATEJIbHOCTA W MHUTEHCUBHOCTH perpapanmm.

IlosToMy KpaiiHe BaKHO HpH KiaccHPUKALNY COJOHIOB PYKOBOACTBOBATLCH
XapaKTepoM CBA3H MX ¢ IPPYHTOBHME BORAMHU, HNORAIINMA COJMHA K TIOBEPXHO-
CTHBEIM TOpPHM30HTaM (IOCTOAHHAA, EPAOAMYECKAS CBASL), WIHW OTCYTCTBHEM
aToll cBA3M. JTOT MPH3HAK TeM 0ojee BajKeH, 4TO IMCTO MEIMOPATHBHEI BOII-
poc 00 OmacHOCTH 3aCOJEHHA HpU OPOIMIEHUH W HeOOXOAMMOCTHA ApeHarka A
COJIOHIIOB pa3NWYHEIX (POPM pemaercsd COBePIIEHHO Pa3JIMIHO.

Jipyrmm, He MeHee BarRHEIM I KIacOonMKamOHHEIM, W MEINOPATABHEIM Ipu-
3HAKOM B COJIOHIAX ABNACTCA MX c0aeBoit npodpuas. ConeBoit npodmib COTOH-
I[0B OpTAaHMYECKH COIPAMKEH C HEepBHM HPU3HAKOM — FAAPOJOTAYECHHAM pe-
mmMoM. CoJIOHIBI, CBA3aHHBE ¢ TPYHTOBHIMA BOJAMH, €CTECTBEHHO, BCETHa
OyayT mMeTs B COCTaBe COJIeil JerKOpacTBOPUMEIE CepHOKMCIHbE, XJO0PHCTHE
M yTIeKmcILle COJMA, ¢ HEKOTODHIM MAaKCAMYMOM B TOPHA30HTAX HCIApEeHUA
TIOIMAIONIAXCA [JIEHOIHO-KAIIMIIAPHEX pacrBopos. Hpome Toro, B omperne-
JEeHHBIE [IEpAOAH B CHCTEME COJIell HOABIAETCA CO/la, KpPeMHEKMCIHHA m ryMu-
HOBOKHCJBIA HATpHIA. U roxrko B mrore pamTeabHOTO pasBOTAA B COJIOHIAX
namboIee 3peHIX CTajgmMii B COCTaBe coOJell mpeobiapaionias poab OCTaeTcd 3a
¢BOOOHOM COMOl M ryMaTOM HATPHAA. ITOT CYUleCTBEHHEMINANE BOIIPOC CMEHEI
7 HOBOOOpAa30BaHHA B HOCIEAOBATENBHHX CTAAMAX COJOHIOBOTO TPOLECCA
CHICTeM COBepIIeHHO OlipefielJeHHEIX COJIel JRAET elle CBOMX MCCJIEH0BaHMIl.

Ho yme ceifiqac sicHO, 9TO 0CBOEHHME COJOHLOB, XapaKTepHW3yIOUIAXCH pas-
AMYHBIMU CHCTEMaMm coJleil, moTpebyer B ONHHX CaydYasax IpOMBIBKW COJiX,
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B APYTHAX — IIpeyK/ie BCEeT0 HeATPAJM3AI AN CO/ibl, B TPETHUX — IICII0Jb30BaHMs
MpUPOAHEIX 3aIACOB KaJbImsA, CBA3AaHHOTO B pa3lmIHOil (PopMe B HIKHUX
TOpH30HTAX.

OcroBLBasACh HA IPHBEAEHHEIX BHIIEe CO00paKeHHMAX, MBI MOKEM CBeCTH
riiaBHeiimuze QOPMEI CONOHIIOB K CaeAyomeil cxeMaTniecKoil RiaaccnprKannn:

Ta6auya 45
CxemMarndecrkad KJXaccudumramMA CONOHLKOB

Panst cononnon

Benymee HanpabieHne
B 9BOJIONIN

CTazumn COJGHIIOBOry Npouecca

Pag conoHYaKOBaAa-
THIX COJOHLOB

CpA3b C TpYHTOBBIMM
BOIAMM TOCTOAHHAA

PaccoJienue, ocoxoHne-
BaHHue, yBeJIYeHMe HaChl-
H[eHHOoCTN GOMEHHBIM Ha-
TPOM M HAKOIL.IEHUE COHEBI

CynbdaTHo-XJ0pUAHBIE CONCH-
YaKoBaTHIe CONCHUBI
XnopugHOo-cynbpaTHEE —IHL-

COHOCHBIE CONOHYAKOBATHIE CO-
JOHIIBL

.
ConoBo-CyNBATHBIE CONOHYA-
KOBATHIE COJOHLUBI

ComoBBIe COTONYAKOBATHIE CO-
JOH B

Pan coaoHpoB
OCTENMHAKWMUXCH

CBABL ¢ rpYHTOBBIMU
BOAAMM [IpepeBiBAeTCHA M
ncuesaer

Pacconenune, ocremse-
HUEe, YBEJUYeHNe HACHI-
H["HHOC1 1 CcOMEeHHBIV
KaJlbMeM W MeHbIle —
KaJXneM

OCTaATOYHOC 01V HYAKOBATHIE
COJICHIBI

OcTaToYHOCHAGOCOIOHYAKOBA -
Thie CONOHIfHI

OcrenHenHsie 6earuncoBsie

COJICHIBL

CoNoHIIeBaThIe
ITOYBEI

RamTaHOBLIE

Papg conoHpos
perpaganuu
CBABE C TPYHTOBHMU
BOJAM I BOCCTAHABJIMU-
BaeTcA N JeNAeTCA II0-
CTOAHH I

3aCvuii°Hue, BOCX OffALee
HAaKONJeHne codt il B po-
Puie

CrnaboperpafMpOBaHHbLIE  CO-
JIOHIBL

Perpagupopanuble CosHYAKO-
BaTHle COMOHITHE

CURBLHOpErpajlpoBagHable  CO-
JOHYAKROBATHIE COXOHIBI

Pacnonosxenurie B pagax GopMEl COJOHIOB IpPeACTABIAKLT cOGOi reneru-

YeCKU CBA3AHHBIE CTAAHHA COJOHIOBOTO MPOLEcca.

HyxHo mojarars, 4To 9TH CTagu¥ He OXBATHIBAT Bce (OPMHI COJOHIO-
BOTO Hpomnecca. B YacTHOCTH, aBTOPY HESCHO IIOJIOIKEHWE TAKHIPOB. JTO pe-
muTh TeM 60ee TPYAHO, YTO HCCIIEROBATENM TAKHPOB A0 CUX IOP He OCEeTHIH
mX TMOJTHHEI cONeBOit pOPmiIb, eT0 MBMEHEHUA K COOTHOUIEHMe C TPYHTOBOi
BOJIOI1. «

HesncHo rakse aBTOpY m IOJIOMeHme 1poneccoB ocononenusa. G ogHOH cro-
POHBI, OCOJIOIEHHE, KAK B3TO XOPOIIO BCeM H3BECTHO, BCETHA COIPOBOMAAET CO-
JOHIOBHIA [TpoTece, a, ¢ APYToil,— Ha M3BeCTHHIX CTagmAX OHO Ipuobperaer
Befiyulee caMoOjoBjeloniee 3HAYEHME.

ABTOpY HKameTcsd, 4TO TIOCIAERHMII Cydaii BO3HHEKAET B PAAY COJOHIAKO-
BATHX COJOHIOB HpHA M3GHTOYHOM TIOBEPXHOCTHOM YBJIA)KHEHWHA M O0s3arenn-
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HOM y4acTmu TpyHTOBHX Boj. OQHAKO y HAC elle HeT JAHHEIX YTBEPIKAATH BTO
KaTeropm4ecKd, reM 0olee ITO IpOIECC OCOJIOAEHHAA IIOYB TIOCTE HMCCICH0BA-
amit K. K. Teppoiina m E. H. Ilpanosoii HesacaymeHHO He HpHBICKAT
K cef¢ BHIMAHMA W K HACTOAUIEMY MOMEHTY OCBeNleH HefOCTaTOIHO.

HecMorpsa Ba TO 9YTO aBTOp HMOJL30BaJCH B cBomx paborax pesyaspraramm
W3ydeHNA COJOHOOB TOJLKO 3aBOJKLA, COLOCTABIAA CBON JAHHEE ¢ JATepa-
TYPHHIMHA, OH TPHINIEJ K MEICJIN, 4TO BhieJeHHbe (OPMBI CONOHIOB THIIAIHE
m g Apyrmx obiacreil m, HECOMHEHHO, mMEIOT 00ulee 3HAYCHAE.

Cononybr cosonuarogamozo pada. Paccosenue 6ez ompuiga om 2pyrmoeuz 600

1. CynbpdaTHO-XTOPHAHHE COJNOHTAKOBAaTEHE
COJOHIH

Co10HUOH 3TOr0 THHA XapaKTepHm3yoTCH ¢ MOBEPXHOCTA PHIXJOH HOPUCTOiX
KOpPOYKO# MOmWHOCTHIO 1—5 oM m passmrmeM MOp$HOJIOTUIeCKN ILIOXO BHpa-
KeFHOTO COJIOHLOBOTO KOPMIHEBO-OypoOro YIJIOTHEHHOTO FOPHM30HTA, HA TIIy-
6mre ¢ 8—10 1o 15—20 cM ¢ raHOUCTO-TIpN3MATHIECKOM CTPYRTYpOii. B Hmuueit
wacTI TOpM3oHTa 00BYHO HAOIIOAAETCA OPEexX0BATO-3ePHMCTAA CTP YKTYpa, II0-
BUAMMOMY, 00YyCHOBIEHHAS NPACYTCTBAEM 371eCh 3HAYATEIHHOTO KOJMIECTBa
comeir. Ilomcomomiosmit ropmaonr na raybmpax 15—20 oM oraugaercsa
Ype3BLHIYAfHON PpBIXJIOCTHK, MEPEeIlOJHeH BHIACJeHHAMA CcOleill m Beerga
OTIM¥aeTCsA TMOBLIIIEHHON BIAKHOCTHI0. OUeHL XapaKTepHHIM [JIA COJOHYA-
KOBATHIX COJIOHIOB sIBAAeTcHA BolcOKOe Bekmmanme mx or HCl (¢ mosepxmocTn,
an6o ¢ 5—15 c¢M) u Bejederme KapboHATOB HETOCPEJACTBEHHO B COJIOHIOBOM
ropusonte ¢ 10-—15 cm u rumeca ¢ 20—25 cM.

®opma BHedeRnsa kapOORAToB B Bajge IepBe0OpasHBIX IIPOKHAIOK, PACIO-
JOMEHNEe WX HAJ TOPU3OHTOM BEIfEJIEHMI TUIIca TaKoi ke (OPMHL 3aCTABIACT
IpeAnoIararh, 970 BHAeAeHAd KapOOHATOB B COIOHIIOBOM FOPI3OHTE ABIAIOTCH
mcespoMopdo3oM II0 paHee HaxXoampmleMmycd 3fech rmmcy. Ilpomecc paccoxe-
HOA B OCOJIOHIIEBAHMWA, CONPOBOKIAIONIAICA, KaK HOKa3aHO Bhime, 06pasoBa-
HUeM COALI, HPUBOAMT K Peaknmm HOBOOOpa30BaHUA W HAKOILIEHHA KapOoHa-
TOB KaablNId HA MecCTe 6HBHI]/IX TUNCOBBIX TOPNA30HTOB:

Na,CO; + CaS0,—=CaCO; + Na,SO,

CymecrroBanme 9T0ii peaKIA B COJIOHIAX HOKAa3aHOo Beime. [loarn momamoe
OTCYTCTBHE COMBI B BOAHKIX BHTAMKAX, Ype3BHYAiiHO XapaKTepHOe AJA COJOH-
Y4AKOBATHX COJIOHTOB, 0OBACHAETCA KaK-pas TeM, 9ro ee obpasoBanme 3aTpyn-
HEHO TPUCYTCTBAEM B 9YTAX COJOHIAX HOYTH C IHOBEPXHOCTA HEKOTOPOTO
KoJuuecTBa coseir Na, He IIO3BOIAIONIMX HOTJONIEHHOMY HATPHIO OTAMCCO-
MHPOBATHCH HA TIOBEPXHOCTY MHALEIJIH, a4 TaKiKe I TeM 06CTOATEILCTBOM, 9TO
KayRpas HoBas mopuudA cogsl mpaeT Ha obpasoBanme CaCO, ma rmrmca.

B ropmsonTe KOHKpenmii rmica YacTo HAOIIOAAETCH MYYHHCTAsd TEMHOBA-
Tas MPUCHIIKA HA MOBEPXHOCTH APKO DEIEIX MEJKHX KPUCTAIJIAKOB TUIICA, ITO
yRA3BIBAET HA TpOmece 3amenieHnd ero kapbonaramm Ca.

B mmrHAOX wacTAx npodmiA dTHX COJNOHNOB HalmiogaercA Ooiabmoe
KOJIMYeCTBO BHIiEJICHHI THIlca, BINIOTH [0 TPYHTOBHIX BOJ, ¢ HECKOJNbKAMHE
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TOPH30HTAMH €T0 CKOIUIeHAA. llpm dToM 9acro HEKHEE THICOBHIE TOPH3OHTH
XapaKTepHU3yiOTCH TPOYHHIMA (OPMaMn HKPHCTANIMIECKUX CTAREHAA W Apy3.

Crenenb MIHepaaM30BAHHOCTHE TPYHTOBLIX BOA OOEIYHO [OBOJILHO BHICOKAS;
TaK, HAIpAMep, B 3aBOJLKLE CYXOil 0CTATOK B HEKOTOPHIX CJIYYIaAX HAOCTHUTAET
no 17.5 r/n, a B llpucnmBambe — mo 40—50 r/a.

OO6rgHO COIOHIAKOBATHIE COJIOHOE HE IPEeACTABIAT CIUIOIHOTO MACCHBA
W pacroaaraTCA B KOMIUIEKCAX ¢ SANAQIHHHMEA OIPECHEHHHMH HOYBAMM,
sanmman 20—709%, muomann. Ilo namny wabawpenuam, B Hacumicko#t paBHA-
He KOJInmIeCTBO COJOHIAKOBAThAIX GyJ’IB(paTHO'XJIOPPIIIHHX COJIOHIIOB B KOMILJIEKCe
AJIA OfHOBO3PACTHHIX HOBEPXHOCTell 3aBHCHT OT XapaKTepa APEHUPOBAHHOCTH
TeppATOpHK, TIYOWMHKW 3ajeraHms YPOBHA TPYHTOBHIX BOJ H MeXaHUIECKOTO
€OCTaBa MOPON.

Jlerku#i MexXaHWYIeCHHWiA COCTAB YMEHLIIAET BeINMINHY HKPHTHIECKOTO
ypoBHA 3acoseHnsa m ¢10cobeTByeT ydmeMy OHpeCHEHHMO. 3ech yIacTue ¢o-
JIOHIIOB B KOMIUIEKCe OOHYHO MeHbINe. PaBHEHH, HE PACUIeHEHHLHE OBparaMm
Wi pYCJaMH peK W CIOKeHHBle 00Jiee TAMKENBIMU OTIOMKEHAAMHI, HMeIOT
B KoMmmnekce 70 60—809, coaoHYaKOBATHX COJOHNOB (OEHTPAJIBHAA YACTh
Kacumitckoit paBHmHDI).

B pacmpepenenmnm smerkopacTBOpHMEX COJEl W TUICA CIAEAYeT OTMETHTDH
caepyomue 0co0eHHOCTA, He MHOBTOPABINHECH ¥ COJOHIOB TOCHSRYIOUIMX
cragmit (Tabx. 46 u 47): :

1. Hanrmume modrm ¢ HOBEPXHOCTA HEKOTOPOTO KOJIMYECTEBA JeI'KOPacTBO-
PHMBIX COJICIA.

2. flenslit MAKCUMYM CYMMEI pacTBOPUMBEIX COJeil M FHIICA B IO/COJIOHIIO-
BBIX TOPH3OHTAX.

3. Pesroe, a 3aTeM HOCTEIlEHHOE YMEHbIIEHAE CYMMH cOjleil Mo Tpodumiio
K TPYHTOBHM BOJaM.

4. O6ocobacHme B MOACOJOHIOBEIX FOPMBOHTAX 1O CPABHEHWIO ¢ APYTUMMU
qacTAMA TpoPmasa SCHOTO MAaKCHMyMa Xa0pa I mHOTHA npeobaamanme ero Haj
cyanparamu (paspes Ne 125).

5. Obocobaenme cyabpaTHOTO (FHIICOBOTO) MAKCUMYMa B HOACOJIOHIOBHX
TOPABOHTAX.

6. Hesnicorasa 06mas uIesI0980CTh ¢ HEKOTOPHM MAKCAMYMOM B COJIOHIIO-
BOM ropusonre m orcyrcrsme uieaounocrn or CO’,.

7. Ornomenne mempy Cl m SO, B BogHOIi BETSKKe KOIeOmeTCH [IA rOopu-
30HTOB MAKCAMAJbHOTO 3acoeHnsa B Hpememax 1 :1,1 :6.

IJrm 0c06GeHHOCTH CONEBOTO NPOPMIA, MOMAMO PAasBHTAA COJOHIEBATOCTH
C TIOBEpPXHBOCTH, OTpAKAT CYyHleCTBOBaHAE NJINTEJIHLHOTO ITOCTOAHHOTO 3acose-
HAA HOACOJOHIIOBOTO Topm3oHTa HA Tiaybmue 10—50 cM, ¢BA3AHHOTO ¢ I'pyHTO-
BhiME Bojamu (¢ur. 8).

Mexannam o0OpasoBanmaA CyIbPATHO-XJOPHEHEIX COJOHYAKOBATHIX COJIOH-
OB MOKHO pHCOBAaThH cebe caenyouuM oGpasoM.

Onyckanne 6asmca 5po3nm BHIBEIBaeT HajieHUue YPOBHA TPYHTOBHIX BOJ, 3a-
CONAMUX HOBEPXHOCTh TOYB; 3TUM OOycmoBiamBaercd 3PdeRT paccosreHust
IIOBEPpXHOCTHRHX TOPU30OHTOB W B COOTBETCTBYIOUNIUX 3SJIEeMEHTax IIOYBEHHOTO
TIOKPOBA pas3BATHE COJOHIOBOTO IIPOLECCA.

ConeBble pacTBOpH, panee AOXOAMBIIEE OT TPYHTOBHIX BOJ K IIOBEPXHOCTH,
B COCTOAHMM [OCTATaTh JNITh HEKOTOPHX HOHIGKEHHEIX TOPH30HTOB.
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ConornoBsii TOpA30HT, BOBHAKAOWAR B pe3ybTaTe paccolennsd, obranas
Oourbmoil BO3YXOHETIPOHAIAEMOCTLIO, B JETHHIl IEPHOA, KOTJa CO3AAIOTCA
OPefUOCHLIKE IS MAKCHMAJILHOTO MPOCHXaHAA TPYHTA, 3anlmulaer IHOLCO-
JTOHIOBblE TOPH3OHTH OT MCIIAPEHMA.

VYMenpllenne min OTCYyTCTEHE MCHAPEHUA Bieder 0Osee BHICOKOE TIOAHATHE
IJIEHOYHHIX COJEBHIX PACTBOPOB, TaK KAK OHH He OyAyT mepexBaTHBATHCA MC-
napenmeM. 1109ToMy mleHOYHBIE PACTBOPE B COCTOAHUHA IOJHATHCA K TOHCO-
JIOHIIOBOMY ropm30HTY ¢ Goxpmioil rorybmusl 3—5 M m COXpaHATH HOCTOAHUYIO
CBA3b TOCIEJIHETO ¢ T'PYHTOBHIMH BOJAMI.
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®ur. 8. Coxesoil npednap cyabparHo-xJgopngHoro coxouna; II Teppaca
p.- Boasmoro Kymyma (3aBoixbe). Paspes No 17

B 3mmumit m BeceHHmIT HepmOIE COJOHIOBEIL ropusonr, Oyayum macnmen
HaTpmeM, IeNTH3ApYACh m HAOyxasa TOj BIMAHMEM BOAH, IIpeBpaNiaeTcsA
B FOPM30HT BOMOHENPOHMIAeMEIH I 3aUTMNIAKCIGUAA CONM OT BEINIEIAYABAHMIA.

drum m 00LACHACTCA, YTO COMOHIAKOBATHE COTOHLB XapaKTepm3yITCH fc-
HEIM HAKOIICHHWEM COJell B IOJCOJIOHIOBOM TOPU30HTe m 00uIeil COJTOHIAKROBA-
TOCTHIO HPOPIIA.

Paccmorpum B KauecTBe npnMepa paspes Ne 17, sanoxenusiit nameit sKcte-
anumeii (I'. . Tpmropres) Ha Bropoit reppace p. Boapmoro Kymyma
B 3asomkbe Oiam3 ¢. Bensrosra. Pacrurensuuii moxpos — Atriplex.

0—10 cM. Bypo-KopnuHeBaTHil, NJIOTHHIT CYTINHUCTEI; TPEIMHAMA PasbUT HA rABLIGKR
HenpaBuibHOI Popmer. IloBepXHOCTH LGOI NOKPHITH GeJecolt KOpoYKoli, He oTAesnLel -
€A OT rABIGOK M HMelCIIell MOIHOCTD JUilb B HeCKoNbKO MuuinMeTpoB. Ot HCl ne Beckunaer.
Tycras xopHeBas cucTema: crepsHeBble KopHU Atriplex mxyT no raybmus 50 cM.
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CotoHYaKOBATHN Cyas -

HJaunune asanusa GO, SO, runca M BoAHON BRHTHAKK 1

(Anasnrnnr
I[~nmouHOCTH
Fay6nua zase- Purpocko- Cyxoit
nHYecKad co” Heo' cy S0,
FAHUA B CM BOZA OCTATOR 3 ]
y o q 0.0945 0.0500 0.1615
0—5 6-34 -5936 er 1.55 1.41 3.36
1 A ‘1 0.0744 0.1150 ),2348
. q . .
510 7.9 0.5159 1.22 3.24 489
e 14 e 0.1158 0.2674 0.1104
10—15 3.1 0.7954 — 190 75k 2.30
1 19 0.0034 0.0729 0.5310 0.2032
18—23 79 8773 0.11 119 14.97 423
3 . 1.924: 0.0027 (_).0535 0.6265 0.4975
25—30 765 922 0.09 088 17.67 10.36
. o 0.0387 0.5681 1.4277
30—35 9.38 3.1229 Her 0.63 16.02 3970
_ . 0.0359 0.6108 1.3746
45—50 9.24 3.2360 — 0.50 17 92 35 62
65 8911 0.0375 0.6569 1.3836
—70 8.81 31823 - 0,61 18.52 28,81
- 0.0635 0.5344 0.1786
95—100 6.35 12119 - 1.04 15.07 3.72
1 A 0.0646 0.3598 0.1175
10— 115 4.17 0.8369 — 106 586 EN S
4 R Tn 0.0476 0.4035 0.1186
145—170 3.28 0.9146 - 0.78 11.38 2.47
0.0515 0.4051 0.0540
165—170 3.78 0.9807 - A 12 112
C 220—240 — He ompex. | 0.014 0.228 6.00 2153
TPpYHTOBaA BOJA 3.77 169.30 23.80
B T/

1 3nmech u Huske Na' 110 BHMUMCIEHMIO.
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Tabauya 46
farHOXAOPDURHRI codoHen
(8 %/m.-akB. Ha abcoxiorHo-cyxyw nousy) Paspes Ne 17
T. TeBenbcoH)

Cymma SO
4
S10, Tymyc HOEZ&OP Ca’ Mg * Na’ CO,
OKUCJOB ranca
0089 | o 0074 0 0078 0 0048 0 0840 5 u
7 36 0271 0 0 39 0 39 365 00 er
0051 1 | o ooes 0 0062 0 0009 0 1410 .
0 47 0 0 31 007 6 13 0444 >
0 0152 036 o1 0 0124 0 0048 0 2500
o1 | 00369 1 0012 0 62 039 10 87 0 0626 009
0 0085 0 0132 0 0122 0 4110
0 28 0 0307 Her m— 100 17 87 0 2070 0 21
0 0271 165 0054 0 0621 0 0302 0 55961 q
T30 0 0165 0 310 9 48 2% 33 0 4720 e onpen
0 0176 " u 0 3362 0 0781 0 532 &
0 46 er er 6 78 ) 23 15 3 9792 »
0 0035 0 3326 0 0837 0 528
0 18 > > 16 60 b 58 2 % & 9614 »
0 0109 0 3382 0 0779 0 567
0 36 » ” To 58 6 4l % 65 % 8320 »
0 0083 0 0226 0 0168 0 401
0 28 » » 113 138 17 42 0 1760 »
0 0052 0 0182 0 0123 0 263
017 » > 0 91 102 11 4k 0 1546 ”
He omt 0 020% 0 0112 0 202
e olp. » » 102 093 12 68 0 1233 »
0 0279 0 0182 0 241
> » > 139 151 10 48 0 0562 ’
He onpemeast s 0 828 He onpepensin s
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ConoHuyakoBaTHil cynbdar-
Hdaunune ananusa runca, GO, uBogHO# BHITAMKKHM, FyMyca

108

(AnaguTuk
r IJexouHOCTD
urpo- TLnoTHBHA
Pay6usa B oM™ Cromitye- ! HOpMAJb- obman ct
’ craf ocraTok | HBIX Kap6o- i
BOAA uaros CO",| BHCO';
0—5 2.14 0.20 Her 0.016 Crean
0.26
0.20
8—13 6.38 0.79 » 0.025 o
. 0.024 _0.54
16—21 6.73 2.20 » W 12.57
5 0.024 0.47
25—30 6.2 3.11 » '—0—56‘ 13.43
0.025 0.45
35—A40 7.2 3.45 > WA NS
50—55 5.33 1.95 » 0.021 0.36
0.35 10.28
80—85 5.18 2.45 N 0.036 0.28
0.59 7.938
105—110 5.16 1.97 > 0.021 0.2
0.35 6.3
120—125 5. 14 2.03 R 0.021 0.23
0.35 6.5
9
135—140 7.72 2.02 > 0.017 01
0.29 3. 42
0.021 0.149
165—1 4.38 1.19 —l
om0 ’ 0.35 %29
0.026 0.12
230—2 .78 0.53 » —_
00 s ’ 042 3.42
C 230 He onpea. | He ompen. 0.026 0.322 6.01
rPYHTOBAA BOJA
B rja




HOXJOPUXHKN CONNOHEIL

(B %/M.-o5B. HA cyxyio mouBy). Paspes Ne 15. J{ommma p. Muyc.

N.T. Poamaxos)

Tabauya 47

Na SO, Banosoit

80", Ca- Mg o pas- Co, rymyc no

HOCTH THIL & Topnry
Caenst Cruennl Cnenn — Carennt Her 2.95
0.7 0.02 Caenbl —_ 0.2 Her 2.35
3.35 1.0
0.89 0.052 0.074 0.52
854 2,60 6.17 22.73 0.96 Carepr 1.42
1.54 0.41 0.135 0.346 N

—_— 2.37 4.78 o .

PEn 3050 11,08 14 62 ' ¢ onpen
1.74 0.27 0.15 0.54 3 58 6.58 »
36.2 13.5 12.50 23.46
0.81 0.086 0.09 0.36 1.17 7.54 »
16.8 4.30 7.50 15.63
1.24 0.25 0.098 0.32 2,40 %.88 N
25.83 12.5 7.9 14.12
1.05 0.19 0.073 0.30 He onpen. | He onpen. »
21.87 9.5 8.17 13.02
1.07 0.2 0.071 0.30 3.45 3.9 »
22.30 10.0 3.9 13.20
1.12 0.31 0.066 0.19 3.76 3.17 »
23.33 15.5 5.50 8. 04
0.65 0.12 0.048 0.187 1 39 3.89
13.54 6.00 4 .00 8. 14
0.21 0.02 0.015 0.14 He onpon. 4.3
b7 0 1.2o 5.96
4.88 0.742 He onpen. | He onper. » He ompen.
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10—16 cm. Hecronpko TeMHee mpeghfymero. HoMKOBaTO-3epHHCTHIA, He BCKMMAET.
CyramHncThIi .

16—22 cM. Bypo-kopuuHeBHIif, CBeTIEe MNPENBIYINETO, BAMKHEI, BCKANGET OYEHL
cnabo ¢ 18—19 cm.

22—100 cm. HenaToBaTO-KOPUYHEBLIT CYTIMHOK C PYMYCOBBIMHU IOTEKAMM, BIIQYKHBLIL.

Brnpgeaneune cyansdarTosn B Buie GENHX HUI0OUeK | TO4YCK ¢ 22 1o 35 cM.
Himxe — Buigenenne cyasdaToB B BALE MEJNKUX KPACTAJUIMKOB TPA3HOBATOGENOrO 1BETA.

Brmpgenenne CaCO, B Buge KPYNHBIX TPA3HOBATOCEPHIX MNsTEH.

100—150 cm. Hearo-Oyphiit cyrauHOK, BaassHeil. G 115 cM pegkue BHIIENEHUA Kap-
GOHATOB KaAbUMA B Biuge Tpybouer ¢ MyCTOTAMH BHYTPH.

150—220 cm. HRenTo-6ypweiii, MOKPHI CYTIHOK, CHIBLHO OrJieeHHENA. VIapenka BeTpe-
4aIOTCA APY3Bl MEJKOKpUCTAlIM4ecKkoro rumnca. I'pyHToBas Boma — 2.4 M.

Ananms BoAHOM BHITAKKE (Tada. 46) mua pTOTO paspesa HEIHNKOM yKIAAH-
BaeTcd B 00IYI0 KaPTHHY, HAPUCOBAHHYIO HAMHU IIPH XapaKTePHUCTHUKe COJIEBOTO
npodmisa cyabPaTHO-XIOPUAEKX cOoHHoB. B raba. 47 u 48 pgaHe pomoaHm-
TeJIbHO BOJAHBIE BHITSIKKH AHAJOTHYHHX CONOHIOB B3 Apyrix paspeson (Ne 125
u3 Kacmumiickoit paBumubel, N¢ 15 ¢ Teppacsl p. Muyc). Wsyuenne cocrapa
00MeHHLIX OCHOBAHUIA (1IpoBeJileHHOe 110 yKeycHOKucaomy merony U. H. Aurtn-
nosa-KaparaeBa naa KapOOHATHEIX 33aCOJIEHHEIX ITOYB) II0KA3aio0, YTO COJep-
jxaune OOMEHHOTO HATPA BLIPA;KAETCH B OCOJI0'KEHHOM BepXHEM TOPU30HTE
BeauyuHoit 8.52 M.-3KB., HO yike B cT0O0YATOM COJIOHIIOBOM TOPM30HTEe HOCTH-
raer o 12-—17 m.-skB., cocraBaAA okoxo 25—3D% OT CyMMH OBMEHHBIX
kaTuoHoB (rabxa. 48a).

Tabauya 48a
O6MeHHB G KAaTHOHB B CYALPATHO-XAOPDUTHOM
conoHIe. Paspes Ne 17,
(Apaantux J. Mawmaena)

B 9%/Mm.-piB.
|

Cay6una B oM . - o .l
Ca Mg Na Ca” | Mg” | Na iCmea

0—5 0.3310.19 1 0.19 | 16.39115.48| 8.52( 40.39
5—10 0.3810.20} 0.28 [18.79(16.61[12.36| 47.76
10—15 0.27 | 0.20 | 0.40 | 13.5016.89[17.39} 47.78

[l BHIACHEHHA XapaKTepa IepelBIVKeHNMA B IOYBeHHOM IIpodmie cooH-
110B IIOJYTOPHEX OKMCJIOH, CHIUKATOB 11 Ip. /[AHHEIC BAJOBEIX aHAJIU30B OHIIA
mepecuuTaHH HA 0e3ryMycHylo m GeckapOonaTuylo maccy.

B caydasax rmnconocHocTm BBoguiach mompaska m na rmnc. Gomocras:s-
JIICh TPH OCHOBHHIX TOPU3OHTA IMOYB: JMIOBHAJBHHI — IIOBeDPXHOCTHRIN, I~
J0BAATbHHA — ¢T0x064YaTHii 1 TOPU3OHT MATEPUHCKON MOPOAE HA Taybmuax
200 cum. ITpu prom 6B10 IPpUHATO AONyieHne, 4TO MaTepHHCKasd II0POJA BO BCeX
TOPHU30HTAX OFHOPOJHA I AHAJNOIMIHA CJI0I0, 3ajerawiiemy ua raybune 200 cm,
YCJI0BHO NPUHATOMY HeU3MEHHHIM. JTO [ONyLleHUe UMeeT, KOHeYHO, CBOHU ClIa-
Onie cTopoHb. BoaHO-aKKYMyJIATHBHoe IPOUCXOK[eHUe MOYBOOOPasyOUIMX
nopox 00A3aTeNbHO BKIUAET B Ce0A M3BECTHYIO HEOJHOPORHOCTH IIPOYNIIs
B MeXaHWNYeCKOM M IeTPoTpaiecKOM COCTABAX yike NpU HX HAKOILIEHAM.
Cromuaa mcropus mepexofia OCANOYHLIX IIOPOJ OT CyGAKBAJBLHOIO PerKEMA
K cy6anpadbpHOMy, HaKOILIelime COJeli B PasiiHMIHHIX OPU3OHTAX U 0cOOeHHO
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DOBePXHOCTHHX TaK:Ke [leJlaeT OTHOCHTEIBHRIM Hamle xoumyilenue. Pabora
3emMilepoeB B LOCIe[yOlleM TaK/ke HADPYIIaeT OJHOPOAHOCTE II0YBOOGpaazyio-
mero MaTepuaja. I{ gmeay o0CTOATEABCTB, OCHOKHAOMEX COIOCTABJICHUE
FOPHM30HTOH, OTHOCHTCA, B 0COOCHHOCTH, HEOJUHAKOBAaA KapOOHATHOCTH PO~
¢uiIA U CIOKHOCTh ee NMpoucxoxaeHusa. G ofgpolt ¢TOpoHH, Yacrh KapOoHaT-
HOCTII O3l1a CBOIICTBeHHA BCe#t TMOpPOJe, a, ¢ APYToil, — HaKOIJeHue KapOoHa-
TOB IPOMCXONUT 1 ceifdac KaK IyTeM IOAHATHA U3 TPYHTOBHX BOJ, TaK N
IIyreM BMHBaHUA B HIDKHUIE TOPU3OHTH ¢Bepxy. BrlmesaumpBanme mpm coJiou-
HOBOM IIpoliecce Ipesxfe BCel0 3aXBaTHBaeT ¢OJeBHe HOBOOOpazoOBaHUA,
B TOM YdCIe W yrieKucjbli Kanenuil. BosHuKaeT BOIIPOC 0 ¢TelleHH IPaBHIb-
HOCTH I He0OX0oamMocT nepeciera Ha HeckapOboHaTrHylo Macey. Benr aruM cun-
MaAeTCA KapTHHA IOJBIDRHOCTH COJeil KAJBIUA U HCKYCCTBEHHO YCHIIMBAETCH
cTelleHb BHIHOCA APYTHX COefiMHeHHI M3 BepXHuUX ropusouroB. Ilosromy mu
CUNTAJN 1elec000PA3HEIM COIOCTABICHHe TOPU3OHTOB IIPOBECTH KAK IPH pac-
geTe Ha 0e3ryMycHyo u GeckapOoHATHYIO HABeCKy, Tak u Oes Hero. Bee arto
TOBOPHUT O TOM, 9TO HA IOJydYeHHBe [(HPPOBEE IOKA3ATEIU HEOOXOAMMO CMOT-
peTh KaK Ha OTHOCHTeJbHEE, pUCYIOI(ue JHIhb HAaIpaBileHue, I0CIe0BATEIb-
HOCTH5 M CKOPOCTh MUTPAIUM PA3NIMIHHX COeNUHeHMIl.

B cononmuakoBaTHX cyiab(aTHO-XIOPUIHEIX CONOHIAX, HECMOTDA Ha TO
970 OHM HpPe/CTABIAIT JWIIh HAYAJLHEE CTAajau IpPOIecca, OTYeTIMBO IpO-
ABJIAIOTCA N3MEHEHNA B aNOMOCHIIMKATHHIX MEHepadax. [laHHkle BaJIoBOrO
aHaJIm3a B llepecdeTe HA Oe3aTyMyCHYIO u HecKapOOHATHYIO HaBECKY YKA3bIBAKT,
9T0 PaccoyieHne INOBJEKIO JJIA JJI0BHANLHOTO TOPU30HTAa OTHOCUTENbHOE Ha-
romrenue Mn, Al, Fe, Ti, Mg u Si. Haunboxrmemy 0THOCHTeIHHOMY HAKOILIE-
umo nojseprimchk MnO(-+117%), Al,O5(+38%), Fe,05(4-289%,), Menbuiemy
Hakomrenmio — TiOy(+119%), MgO(+429%,). 10 He 3HAUUT, YTO BCe ITU COSNHI-
HeHHA OCTaBaJNCh HelIO[BUKHHMHI, a FOBOPUT JHMINL O TOM, 9TO CKOPOCTH HX
METPDallil HeH3MepPHMO HUKe II0 CPABHEHHIO ¢ BHHOCOM INEJIOYHHX 3eMelb
I KaJbIjuad (——70%) U, I09TOMY, Ha [AHHOU CTajuU COJOHIOBOTO IpPONUEcCca,
OTCTaBasA B MUTPAlH OT APYTHX COe[MHEHHIM, OHH 3a/I€PHaNNCh B HIOBAAID-
HOM ropusonre. B 0cobeHHOCTH OTHOCHTeNbHOe HAKOIJeHHE CKA3BIBAGTCA HA
MapraHue, ajJlOMIHHAR U jKejie3e. | UTAaH, MATHHA M KPeMHEKHCIIOTa BHHOCATCH
U3 BIIOBHAJLHOTO TopuaoHTa OHcTpee (rabu. 49 m 50).

Obmumit pAj NOABWKHOCTH PACCMOTPEHHHX COEIUHEHHI B DIIOBHAJbLHOM
TOPHU3OHTe U MOCIe[0BAaTEJbHOCTh HX BHHeCeHHA U3 HeT0 PHUCYIOTCA B Cle-
AyoieM Bocxofsmem mopsaake: MnO, Al,O,, Fe, 05, TiO,, MgO, Si0,, GaO.

O6pamadch K WINOBAAILHOMY TOPH3OHTY, MOKHO BHJIETH, UTO II0 CPABHe-
HUI0 ¢ OOPOJOIl OH TaKse 3aTPOHYT BHHOCOM KajenuA (—64%,), HaMedaeTcs
Kax Oyaro u BHIHOC KpeMueKucaoTs (—109,). B neaon se 10 cpaBHEHMIO ¢ Ma-
TePUHCKOM OPO/OIl IILTI0OBIATBHE Topu30ouT oborames Mn, Fe, Al, Mg u Ti.
IlpaBpa, TaTad u 3[jech NPOABIAET MEHBIIYIO CIIOCOOHOCT K OTHOCUTEIBHOMY
HAKOILIEHWIO, YXOAd, HOoBEAUMOMY, TuayOme. OnHaro oboraileHme sKelesoM,
TUTAHOM, MaTHHeM, aJIOMUHHeM 3Jilech IPOTeKaeT He TOJABLKO 33 cder yXopia
RaJabplud, KpeMHeKUCJIO0TH 1 TUTAHa, HO U 33 CUeT BMBIBAHUA HUX W3 dII0BHAJNL-
HOTO BHIIleJesRaliero ropusoHTa. Ecan BHpPasurh B NPONEHTAX BeJMIHHEN M-
JIOBUAJBHOTO TOPH30OHTA OT MOBePXHOCTHOTO (mocaenHAd rpada B Tabi. 50),
TO MOMHO BUJIeTh, YTO B IWLTIOBAAJIbHOM TOPU3OHTE HAKOILIAETCA 00Jbllle BCero
Mg(+45%), Fe,05(+28%), CaO(+19%), TiOy(+18%), ALOs(-+15%).
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HenoppmwsubiM  ocraerct MnO (ormocmreabuoe ywenbimienume na 89%) m
yHOCHTCA (a 9aCTBIO OTHOCHTedbHO yMerbmaerca) Si0,(—89,).

¥Yuwacrue oKkucioB B POPMUP 0BAHUN MILTIOBHATEHOTO TOPH30HTA, TaKmM 00pa-
30M, PUCYeTCA CAeAYIOINUM BOCXOJAINM pPALOM:

MnO, Si0,, ALOj, CGaO, TiO,, Fe,05.MgO.

Orciona caegyer BHBOJ, 9T0 ILTIOBAHPOBAHHOCTH COJIOHI[OBOTO TOPUBOHTA
B HauboJiblllell cTelleHNM 00A3aHa COeJUHEHHUAM MaTHHA N #ejesa. .
Tabauya 50

JanuHe BAallOBOT0 AaHAJN33a TOPUBSOHTOB CYAbPATHO-XTOPHULHOT O
conoHuna (B mepecdere Ha OeckapGoHaTHyo n OesrymMycHylo wmaccy) (B %).
Paspes Nt 17

0—5 18—23 |210—220|{0—5 B %| 18—23 | 18—23
CoexnHeHUuA or B % or | B % or

M cM M 210—220 | 210—220 0—5

Si0, . ... ..o 71.79 65.79 72.95 — 2 — 10 — 8
ALO, ... ... ... .| t&91 17.17 10.83 + 38 4 58 + 15
Fe,0, . . ........ 17.23 9.29 5.66 4 28 1 64 4 28
TiOy « v o v v v v o v .| 1.23 1.45 1.11 4+ M + 3t 4+ 18
MnO ........... 0.13 0.12 0.05 -+117 +-100 — 8
CaO . . . .. ... 2.45 2.92 ~8.12. — 70 — 64 + 19
MgO . ... .......| 22 3.25 220 | + 2 | + 48 + 45

JlaHHbBIe CONAHOKMKCION BHTSKKI TaKiKe MHTEPECHE.

Haubonee mocrymusi cOXAHOR KuenoTe coefmHenmA maprauntia (mo 1009,);
BeicOKa pacrsopmmocts B HCl Koaresmeir sxemesa (mo 759,). Boawmeit croii-
KOCTBIO OTIWYAOTCA coequueHusd amomMuaud (0koixo 509,)m ocobenno Turaua.
Menounan BrTANKKA (IOCIE CONAHOKMCION) IOKaskBaer, 9o Si0, yuacryer
B POpMuUpOBaHIE MIIIOBAAJIBHOr0 Topu3oHTa Ha pARY ¢ Al u Fe, nasaa scuwiit
MaKcumyM B npodusie Ha raybuue 18—23 cm. Pacder mokasmiBaer, 9ro puas
DNIOBHAJIEHOTO TOPH30HTA oTHOMIeHme Memay Si0, u Al,O3, mepexopammmu
B HCl-w KOH-seTamuy, 3aHuMaeT CpefHee MeCTO MeRAy TalloM3UTOBOM
u mmp oduanuropoit Kucaorama (3.3 : 1). OueBunHo, 316Ch HMeeTCA UX CMech.1

WnmosnansHbie TOPU3OHTH XapaKTepH3YIOTCA yiKe BO3PACTaHUEM KpeMHe-
Kmeaors. 3pech orHomenue Si0,:Al,04 paeuo 3.6 : 4, r. e. mourm copma-
Raer ¢ mupopmwLINTOBO Kucioroit (4 : 1). Brnpodewn, o cpapHeHUI0 ¢ MOpoOJOiA
W 9TO OTHOMEHNE HEeCKOJbKO MeHbmie. B mopoge ormomenme Si0, : ALOj,
paBe04.5 : 1. Mu ue nmpujaeM abcomiOTHOrO 3HAUEHHA STUM OTHOMEHHAM H
AHANOTUAM G AJIOMOCHIMKATHHEMA MAHEPAJIbHKIMU KHCIOTAMHI, BEIIeJIeHHEMI
aMepHKaHCKuMu M0IBoBeiaMu. OHAKO OHE OTHETJIMBO YKASHBAKT HA IpOIECe
HeCHIMKAI{uyE BepXHel JacT npodpmad. Broase BO3MOKHO, 4T0 B MILIIOBHAIE-
HHIX TOpu3oHTaX o0pasylorcs BTOPWYHEE CHJIUKATH MArHHA.

1 AMepnkaHCKue uCCleRoBaTeNy MOYBCHHHX KoJmoumoB (Byers, Alexander, Holmes)
FONYCKAIT CyllleCTBOBAaHME B I04BAX AJIOMOKDEMHEBHIX KICJOT, ABJIAIOIIMXCA NMPOXYK-
TAMH TNOCIENOBATEILHOr0 TURpoaN3a noxepux mmatos: 3H,0.A1,0;.65i10, moHTMOpUII-
aounroraa, 3H,0.A1,0,.4810, nupodunmuroran, 3H,0.A1,0;.28i0, ramnousutosasa
KuedorH, 3H,0.A1,0,.5104,3H,0. Al,0, narepur.
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Ha reppuropmm Coserckoro Cowosza comonuaxosaThe cyabarHo-xiI0-
PUAHEE CONOHIH MIPOKO PACIPOCTPAHEHE B INOHIGKEHHHX, 0CO0EHHO TPHIIH-
MaHHHX U IPHO3EPHEX dYacTAX Hacmmiickoit paBHEHE KaK B 3aBOJbe, TaK
n na [IpaBoGepesbe Boaru. Orcnefuuuamu Aragemun Hayk onm yetanoBmens
TaKe Ha ¢i1ab0 pacceveHHHX M IIII0X0 APEHMPOBAHHEX IePBHX ¥ BTOPHX Tep-
pacax pek 3aBomxpd (Topryn, Bonaura, Yeasikna, Conaura, Kymym, Muye,
Kamumuiak m fjp.). AHajormgusie cOJOHIE BeTpedenst P. V. AGonmunim 1 ero
corpynuukamu B feiasTe Tepera, Hacymomema — B AsepOGaiimmane, Posma-
xoBeiM — B llpmcumBanibe. HymHO mosararh, Wro OHm OYAyT BCTpeYeHH m
B Apyrax 00jacTAX CXOMHOTO reoMOP(OIOTHIeCcKOTO CTpoeHus (Teppack Ma-
nergeit, Cana, OMOu, 3akacnua m mp.). OveBunaHO, MHOTOYMCIeHHBE «Oyphien
IOYBH M COJIOHI|EBATO-COJOHYAKOBATHE CEPO3eMEl AIBIAIOTCA IMOYBAMH BTOTO

THIIIA .

2. Xagopnauo-cyiabpaTHHEe TAOCOHOCHH® COJNOHIAKOBATHE
COJ0HI[H

Mop®onorngeckmit Mpoduib TAX CONOHIOB BHpaykeH 00Jece OTIETIHBO.
TMop prxiEIM KOPKOBHM BepPXHHAM TOPH3OHTOM 5—8 oM pacmomosken CToas-
YaTO-NPU3MOBHIHEI YINIOTHEHHK TOPpHU30HT Mou[HOCTEI0 B 10—12 cm. Humce
OH IepexOfnT B KOMKOBATO-3¢PHUCTHIl, MeHee IJIOTHHIA TOPUBOHT.

Brigenenma KapO0HaTOB KaJbIUA HAYMHAIOTCA ¢ HIKHEN 9aCTH COJOHIO0-
BOTO TOPU30HTA YepBeOOPABHEIMI IATHAME I OpOKUIKaMi. Beknnanme maorma
Gam3KO K MOBePXHOCTH, HO OOBIYHO HeCKOJIBKO CHIKEHO.

Conounosmit ropm3orT Ha Taydmue 25—30 cM HepeXOfmWT B PHIXIHIL, Ie-
PeloJHeHHH CONAMY, TUICOHOCHH T KapOOHATHEIA TOPU30HT, TPAHMIE KOTO-
poro upocrupaiorea ysie g0 150-—200 cm. B srom ropmsoure 00HunHO ana-
anTmdecKun OOHApY/REBAeTCA MAaKCUMYM JeTKOPACTBOPUMEIX COJeii, HUIKe,
K TPYHTOBHIM BOJaM, NOCTENEHHO CHmyKawiquiics. Bechb sror ropmaonr mno
YCJIOBUAM BIa;KHOCTH COBIAKAET ¢ 00J1aCTh0 ACHapeHUA IPATEKAOMAX CHABY
IJIeHOYHHX PacTBOPOB. B cocrase coseit MOaBAAOMIY0 POJb MTPAOT CYJIb-
dare marpua u runc. XAOPHUAL 3aHAMAKT HOAIMHeHHOE HonoskeHnme. OTHOMme-
mame Cl’ : SO”, B Boguoit BHTsKKe Omako Kk 1 : 10, 1 : 12. O6man mwenoy-
HOCTh HECKONLKO BHIIE, YeM B cyub(arao-xaopuauux cononmax. Ho memnou-
wocre or CO”, mompestHeMy Kpaiife pefika W His GONBIIMHCTBA CIy4aeB He
YCTaHOBJIEHA ; BCA HOBOOOPA3YOINASACH CONa, BCTPedasich ¢ THIICOM, IIepeXOuT
B yrieKmCAHt Kanpumit (tadx. 51 m 52).

T'pynToBbie BOMH IIOJ 9THMH COJIOHIAMF CHJIBHO MHHePaJU30BAHH W HAXO-
AsaTca Ha raybmHe 4—6—8 M.

B xagecrpe mpumepa COJOHIOB ITOAOOHOTO THIA IpHUBefeM ONUCAHEE Pa3-
pesa Nt 1, zanoswennoro 6ams ¢. [[ranuber B 3Janagnom Hasaxcrane (Kacmmii-
ckas pasamna), [loasenuan craunus M acTATyTra nousoseenns Axagemun Hayk.

0—3 cm. Tlopucraa ciaoucTas KOpKa, YIUIOTHEHA; CBETJIOCEPOTO M K HMSY KopudHeBa-
TOro 1Beta. VIHOrma NMpepHBHCTO BCKUIAET C NOBEPXHOCTH.

3—14 cwm. TInoTHRIA, HENPABUIALHO TIPU3MOBUIHRIA, TPEIMUHOBATEIA TeMHOOYpHIA ropu-
30HT. IIpepHBUCTO N HEPABHOMEPHO BCKUIIAET HO ray6uHel 7—9 ¢M, HHMKe — CHIbHEe.

14—22 cm. DBoaee CBeTNHIA M MeHee IJOTHHIN, pacnagaeTCA HA OTHEJNbHEE KOMKA.
Fycro noxpHT NpomsnakaMu u Todkamm kapbonarop, 6ypHo sckmnaer 8 HCl, ¢ 20—25 cm
HOABIAIOTCA TOYeTHbIe M MPOMMIOYHEIe BhEgeneHusa cyindaror Ca.
gt 145
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ConoOHYAKOBATHN XAOPUXHO-
JdaunHnpe ananusa BOXHOW BRTAKKY

(AnannTur
T'urpo- Hlemouno. e
T'ny6una CROlYe- Cyxoit
Heer cKan . Cl’
B CM BOmA 0CTATOK CcO", HCO';
0—2 Kemrstit Tpo- 2.14 0.1943 — 0.0486 0.0088
3pauHEkLil 0.80 0.25
2—7 > 3.51 0.1859 _ 0.0773 0.0179
1.27 0.50
7—12 » 3.91 0.5356 . 0.1048 00575/
1.72 1.62
1216 | Cmagomemrsi|  3.76 0.7356 | 00k 0.1096 0.0834
Tpo3pauH ki 0.13 1.80 2.35
16—21 » 4. 31 2.0821 . 0.0638 0.1137
1.09 3.20
29-27 » 1.80 2.7225 _ 0.0382 0.1284
0.63 3.62
35—40 » &.01 3.3114 _ 0.0558 0.1689
0.91 4.76
7075 > 2.79 2.3427 — 0.0282 0. 1197
0.46 3.38
100—105 | Decusernui 2.94 2.061 — 0.0303 0.1022
0.50 2.88
130—135 » 3.99 1.9864 — 0.0497 0.0958
0.81 2.70
165—170 > 3.22 1.6768 _ 0.0524 0.0804
0.86 2.27
180—185 » 4.82 2.3348 — 0.0404 0.0567
0.66 1.60
205—255 > 3.69 9.2402 - 0.041% 0.07%
0.68 2.2
360—370 » 3.92 1.9853 . 0.0343 0.0596
0.56 1.63
440—450 » 1.99 1.7690 — 0.0612 0.0516
1.00 1.46
530—540 » 2.42 1.8796 - 0.0638 0.0445
1.05 1.26
580—590 » 2.45 0.3193 . 0.0692 0.0356
1.13 1.00
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cyasdPaTupii conoren,

{B %/M.-5KB. HA cyxywo nouny) Paspes Ne 1,
' Makcenws)

Tadauya 51

Na mo
SO”, Sio, Tymyc R,0; Ca™ Mg*
PasHOCTH
1
y/ | -
0.0839 0.0041 0.0183 Her 0.0084 0.0047 0.046
1.75 0.14 0.42 0.39 | 1.99
0.0208 0.0082 0 0.0028 0.0010 0.048
L0124 0.0103 9.0028
0.43 0.27 * 0.14 0.08 2. 08
0.0909 00056 0.0364 0.0093 0.0030 00010 0.002
1.89 0.19 0.15 - 0.08 | .00
‘ i
.012 ) 5
0.2938 0.0125 0.0354 0.0072 0.0030 0.0010 . 0.228
6.12 0.42 0.25 0.08 1 9.94
.0021 '
1.1709 0.00 0.0399 0.0061 0.0891 0.0227 | 0.513
24.38 0.07 4.45 1.87 22.31
1.597 0.0030 0.038% 0.0052 0.1605 | 0.0385 ; 0.580
33.20 0.10 8.01 . 3.17 I 25.27
]
1.8852 0.009% 0.0416 Her 0.1888 0.0646 | 0.694
39.25 0.31 9.42 ' 5.31 | 30.19
1.4639 0.0060 0.0464 \ 0.1082 E 0 0572 i‘ 0.555
30.48 0.20 5.40 i 4.70 ; 24.12
{
1.2461 0 0048 0.0340 R 0.0591 | 0.0322 | 0.508
9504 0.16 2.95 4 29 92.08
1
1.1635 0.0020 0.0306 . 0.0325 | 0.5%1
He onpen. y
2422 0.07 P ’ 153 ' 267 . 23.53
! |
1.0418 He omper. R He onpen. 0.0163 0.0224 ; 0.510
21.69 0.81 1.84 22.17
1.5011 » » » Q_.EE 0.0468 O_%E,i
31.25 10.05 | 3.8 19.61
1.2999 \ R , 0.1060 | 0.0435 0.485
27 06 529 | 3.58 21.10
1.2096 , ; , 0.2203 | 0 0252 0.326
25.18 11,44 | 2.07 1%.21
0.3961 N N N 0.0228 | 0.0097 0.236
8.25 1.1 ' 0.80 9.77
0.0445 N N R 0.0687 0.0137 0.398
19.56 3.43 1.13 17.31
{
0.1389 N N R 0.0123 0.0025 0.096
2.89 0.61 0.21 4.90




22100 cM. Prxnsii, nepenoJHeHHR COJIAMHN kearo-0ypeiii TOPHUBOHT, CBemHil Ha
omyny; 6ypuo eckunaer ¢ HCI; npn seicmXanuu rycro noxpeBaercs HajeroM coxnefi. Ha
57 cM OGJIOMKH pPaKOBHH.

100—170 cM. BoJaee NaoTHEIA ¢ rpA3HOCENEIMA NATHAME KapGOHATOB, BIAMHHIA,

170-—250 cM. HenToOGypeiii BIaMHBIA CYrJImHOK ¢ KPYNHLIMH XPY3aMH CHICA (HA
180 cMm). 3mecy e NOABIAINTCA NecIaHble JNH3H U npocioiku. I pyHToBas Boja Ha riuybuue

5.5—6 M.

B rabia. 51 m 52 upumsogurca aHan@3 BOXHON BHTAMKKA U HEKOTOPHE Jpyrue
NaHHEE, MOKA3KBAOLIINe CONeBON NPOPMIb THICOHOCHHX XJIOPHAHO-CyIbart-
HEIX COJOHIOB. B menrpansaoii gacru Kacnmitckoit paBHmuE 6mus cr. [fma-
HuGer pacmonoskes cranuounap Ilousennoro mucruryra Aragemun Hayk, pado-
raromuit ¢ 1934 r. Hajg n3yTeHIEM BOJHOTO I COJIEBOTO PEKEMOB 9THX GOJOHIIOB.

Aunamus pesyibTaToOB [BYXJTHAX HaOniofleHuil CTanuoHapa I03BOHHAET
cHenarsh ciefyiomue BEIBOJHL.

1. Tlpodmnb BHANHOCTH CONOHIAKOBATHIX COJIOHIIOB pacHafaeTcA HA 9e-
TH pE 30HH: a) 30HY NOBEPXHOCTHOTO HCIIAPEHHA C Pe3KUMH KOjJeO0aHmAMEA
BIIAJCHOCTH, OOYCIOBIEHHEIME BJIHAHUHEM ATMOCPEPHHIX OCA/KOB, TiyGmHA'
ot mosepxuocTn 10 40—50 cm; 6) 30Hy BHYTPUIOYBEHHOTO UCIAPEHUA C YCTOM]-
9MBOI NOHMKEHHOM (OTHOCHTENEHO 00ilee TIYOOKHEX TOPUIOHTOB) BIAMKHOCTDHIO,
rry6muaa or 30—50 cm mo 100—450 ¢M; B) 30HY IIIEHOYHOrO TPAHCIOPTA BJIATH
¢ YCTOWYMBEIM CE30HHBIM PesKIMOM; T') 30HY KAOIJUIAPHOTO ODORHATHA M TPaH-
CIOpTa BJIATH OT TPYHTOBOil BOAH (Tadxn. 53 m 54).

2. BaasxHocTh NepBOIl 30HH HMeeT ACHYIO TeH[CHIHIO0 CIJIBHO CHIKAThCH
B JleTHHe MeCANH W IOBRIMIATECA B OceHHue. llmranue 9To#t 30HH IpoucxoanT
Kak 3a cYeT arMoc(epHEIX BOJ, TAK K 33 CYeT IIO/I3eMHOM MIEHOYHOM Biari.

3. UoascKoe 1 aBrycTOBCKOE CHIDKEHHMA BJAMKHOCTH B 0CJa0iIeHHOM pas-
Mepe 3aXBaTHBAIOT TaK/Ke BTOPYIO W TPETHIO 30HH IIpodmis.

4. Comocrasiieare IpOPuid BIAKHOCTH ¢ OpoduieM cojieft MOKa3hiBaer,
970 KasKI0i 30HE BIAKHOCTH COOTBETCTBYIOT OIpe/eiieHHEE JacTm Hpofmis
COJIOHYAKOBATHX COJOHIOB: 3) 30HA IIOBEPXHOCTHOTO YBIAKHEHUA M UCHApe-
HOA COBHAafaeT ¢ Hambojee ONPeCHEHHOE OCOJOHIOBAHHON YacTh0; 0) a0Ha
BHYTPHIOYBEHHOTO HCIAPEHIA COBIIANAET ¢ 00J1aCTHI0 HAKOMIEHHA MAKCHIMYMAa
XJIOPUOB U CyAB(PATOB, B TOM IUCJE U THICA; B) 30HA [IIEHOYHOH IMOJIA9M BAATH
COBIIA/IaeT CO CHUIKEHUEM CYMMEL JIeTKOPACTBOPUMBIX cONeil HA TayOune Hmwike
100—150 cM; 1) 30He RaOMINAPHONX BIAKHOCTH COOTBETCTBYeT B BepxXueil ee
JacTU HEKOTOPHMA MAKCUMyM JelKOpPacTBOPUMEX cOJeii W IepBHIl CHHU3y
MaKCHMYM B pacipefeienuu ramca (raba. 55).

Takoe copnmagenume mpoduis BIAKHOCTH ¢ NPOoPmieM COjeill e MOser
OBITH caydaifHEIM U 0TpasKkaeT ¢BA3D ABYX OCHOBHHX ABIGHWA: ¢ OHON CTOPOHH,
OuTaHme MpoPuiA IJIeHOYHHME PACTBOPAMHE U eI'0 33COJeHme, a, ¢ APYyToit,—
NpOMbiBaHIe cOJelt arMocPepHEIME OCAKAaMHI W OCONOHHeBaHue (jur. 9).

Cesonubie HAONIONEHNA 33 PEKUMOM COJIell B TeYeHHe ABYX JeT OTYETIUBO
TIOKA3HBAIOT JeTHEE yBeaudeHNe XJIOPUAOB U CYIb(PATOB B BEPXHEH YaCTH 30HEL
BHYTPHIIOYBEHHOTO ucrmapeHusA (B radi. D5 HaMu NPUBOAATCA [AHHBIE TOJLKO
mo Cl).

B ocennuit u suMumil HepmoAH cyMMa coJiei onATh cumwitaercsa. OreTnuso
IIPOCIIesWMBAETCA OTOT Ce30HHEIA PHTM cojeit Ha cymme cyxabdaros (NaySO,,

MgS0,, CaSO,) mo SO, (raGa. 56).
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Pemum Cl B npodune cononuakosoro XAOPUZHO-CYJNb

Anpeas M a i I 1o B b Nwas
I'ny6una
1935 r. ¢ 1934 r. c 1935 r. ¢ 1934 r. e 1935 r. c 1934 r.
B €M
201 211 1 2 12 13 3 4 24 2/5 5 6
0—10 0.078] 0.017| 0.02 | 0.02 | 0.015| 0.011| 0.016| 0.021| 0.029{ 0.024| 0.036] 0.001
10—20 0.005| — - — 0.234} — — — 0.029] — — -
20—30 0.114] — — 0.108| 0.043[ — 0.173] — 0.106 — 0.211} —
30—40 -t - -] -] =] - -] = - =1
40—50 0.182| 0.177} 0.210( 0.223| 0.154| — 0.256| 0.253] 0.168] — 0.287| 0.203
50—60 — — — — —_ — _— _— — _ — —
60—70 0.270{ — — | 0.185 0.129| 0.177| 0.244] — | 0.168] 0.20 | 0.260 —
70—80 — — 0.216| 0.214] — — — — — — — —_
80—90 — — — — — — — — — — — | 0.226
90—100 0.273| 0.177} — 0.170} 0.176] — 0.244{ 0.110| 0.190] — 0.2272| —
100—110 —_— — — — — _ _ _ _ —_ — —
110—120 — — 0.259| 0.291f — —_— — — — — — —
120—130 —_— — — — _— _ — — —_ _ — _
130—140 | — | — | — |o0.252] — | — |o0.293) — | — | — |0.349 —
140—150 —_— - — — 0.184] 0.207 — — 0.26 | 0.28 — —
150—60 | — [ — lo0.22300.927} — | — | — | — | — | = | — | —
160—170 — — — — _ — — — _ _— — —
170—180 — — — 0.235] — — 0.283| 0.27 — — 0.279{ 0.272
180—190 — — _ — — — — — — — — —
190—200 - — 0.224 0.216( 0.142] 0.208} 0.294] — 0.24 | 0.16 | 0.2533] —

1 Homepa CKBaKUH.
122



daraoro conosna (B %; no ganueM 1934 m 1935 rr.). Ilnom@anmka N 3

\

Tabauya 55

Uwas ABryecer CeHTAbGpS® OxTAGDDL

¢ 1935 r. ¢ 1934 r. ¢ 1935 r. c 1934 r. ¢ 1935 r. c 1)934 r. ¢ 1935 r.
26 27 7 8 28 29 9 10 30 31 11 12 32 33
0.057) — |(Caemgm| 0.01 | 0.046) 0.007) 0.011] 0.023] 0.011] — 0.011] 0.015] 0.017]0.049
0.057] — — — 1 0.036] — — — | 0.049} — — — | 0.024) —
0.11 — 0.015, — 0.147} — 0.092y — 0.11 —_ 0.064] — 0.059] —
0.159] — 0.126| 0.244} 0.210] — 0.225] 0.223} 0.22 — 0.186] 0.202| 0.16 |0.22
0.19 — 0.244] — 0.230] 0.23 | 0.220f — 0.25 — — — 0.26 —
— — — 0.299{ — -— — 0.269! 0.26 — 0.194] — 0.25 —
0.21 —_— 0.244] — 0.26 —_ 0.294) — — — — — — —
— — 0.315{ 0.295} — — 0.311) — — — — — —— —
0.71 — — — 10.2970.32| — 0.267{ 0.35 | — — 10.337/0.35 |0.35
- — 0.277fy — — — 0.276] — — — 0.211] — — —
0.54 — 0.262( 0.302] 0.27 { 0.29 | 0.279] 0.223| 0.29 — 0.183{ 0.301! 0.56 {0.30
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TlepeMerkaeMOCTh TOTO peskmMA ¥ NPUBOAUT K OTHOCHTEIBHOMY oboramie-
gm0 npodwmna cynbdaTaMm m B 9YACTHOCTH THICOM, IPW OJHOBPEMEHHOU

0.
S
— //
501 ;
100/ \
AN
2\
A
150 I\
T \
2004%:_—~f;;;(/A’
2504
300 A
350
400
4501
500
590 +- S

25 20 /5 W0 5 0 5 0 /5 20 25 30

=1 I 7%

No© Mg HCO; Ca” Cl S04

¢our 9 Coaemoit  upodHAbL XJIOPUAHO CYIIb-
daTHOro runcosocsuoro coionna, JxannGer (KHa-
cnniickaa paBHuHA) Paspes No 1 i

HHEIMH pPACTBOpAMY TIpW BIAKHOCTH IOPAIKA

mnorepe XJIOPUIOB.

B\pesynb'ra're dopmn-
PYIOTCA XJIOPHAHO-CYIb-
(aTHHIE COTOHIBI C BHpPA-
JREHHBIM THIICOBHIM FOPH-
30HTOM — CBHAeTelleM
IIINTEeNIBHOTO PesRUMa e~
PeMesRAIIIEerocd 3acoJe-
HEA W PACCOIeHUA.

Benpumpa nomguHAaTMA
cojieil B YIIOMHAHYTHX CO-
JOHIIAX COCTOWT M3 ABYX
CHATaeMbIX: JeHATEIBHO-
cT¥ KAONIJIAPHEIX pa-
CTBOPOB ¥ JIeATeIbHOCTH
IJIEHOUYHHX pPaCTBOPOB
Jlumpb coBOKymHOI pabo-
Toit obomx (arTOopos
MOKHO O00BACHHUTH TOT
daKT, UTO BacoieHmeM
0XBaYeHa TOMIIA 710 6—
7 M M 9TO CONH [AIOT MAK-
CAMYM  CHOIJIGHWH B
BepXHell  wacTm  OTOH
TOJIIHA.

Mpussas wanmmrsap-
HYI0  BIQJKHOCTH IO
BIIAsKHOCTH BMEIAIO{ero
TPYHTOBYI0 BOJAY TOpH-
30HTA pasHOil 21—229,
MOJKHO BHJeTh, YTO CBO-
6oguoe KanwiadapHoe
OOAHATHE  pacIpocTpa-
HAETCH JWIIb HA BHCO-
1y 2.0—2 5 m. Brime aro-
0o, T. €. OoT TaybmuH
okoio 5 m m go 50—
30 cM, comm pacmpocTpa-
HAKTCA BBepX ILICHOU-

15—180/,.

Ouenb GamsKm K HACTOAIIEMY THIY COJIOHI{OB COJIOHIIH, OIWCAHHLIE
G. A. Kynpussim 1 A. H Posanosum na Teppwropmm cosxosa Jlemnpep-
sun B Cpenmedt Aswm moj HAasBammeM CepO3eMHHE COJOHYAKOBATHE CONIOH-

el (48).

TpynroBEe BoAH B pamOHe PACHPOCTPAHEHMA COJOHIOB HAXOAATCH Ha
raybune 10 6 M. Mopdonorusa npodmia crenyoman:
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0—10 cM. CBeTJIOCepHlil, CPefRuil CYrJUHUCTBIH, MIOTHIA, TPEIINHOBATHIA.

11—45 ¢M. Bypsiif, riauHUCTHIA, CIHTHBIA, CTOJGOBHIHO-TILIGNCTHIA, TPELIMHOBATHIN,
K HI3y pHIXJee.

45—80 cm. T'uncoselii, GypoBaTeiil, YIIOTHEHHBL.

Tadauya 56

ODuunamura SO’ (B %; 0 madHerv 1933 r.). Ilnomanmka N 3.

Anpens Mait UioHb Hions Apryer  |Cenradpb| OxraAbpb

Tay6nna
B €M 20 211 22 231 24 25 26 28 29 30 32133

0—10 | 0.088/ 0.057] 0.14 ; 1.89 | 1.28 {1.30{ 1.26 [ 0.98 | 0.24 0.22 10.37/0.22
10—20 | 0.19 — 1.22 — 1.41 | — | 1.27 | 0.65 — 0.29 ]0.63| —
20—30 | 0.33 — 1.79 | — 1.35 | — | 1.64 | 1.3 — 0.40 0.71 —
40—50 | 1.68 | 1.55 | 1.58 — 2.50 | — | 2.22 | 2.11 — 1.12 1.23{1.83
60—70 | 1.65 — 2.1111.92 1 1.68 |1.82] 1.50 | 1.82 | 1.70 1.01 |2.25] —
90—100] 1.36 | 1.05 | 1.20 — 1.08 | — | 1.3 0.96 — 1.10 {0.96] —
140—150] — 2.87 13.16 | 1.10 {1.86] 1.15 ] 0.77 | 1.60 1.16 |1.29/1.17
190—200f — — 1.92 1 1.25 { 1.68 |1.00] 1.29 { 0.70 | 0.70 1.66 1.73/1.67

B Boasnoit BHTAMKe IIMeeTCHA XapaKTePHELL 1A COIOHIOB MAKCIMYM WeI0d-
HocTu Ha raryOuse 10 — 30 cm—0.12—0.139, HCO';. B cocrase coxeii mpeobia-
nawot cyiapparsi, 8 ocobennocry rume (rabu. H7).

Tabauya 57

ConToHYAKOBATHYN rUNCOHOCHLU XOTOpURHO-cyAbPaTHHE coONoHED
(8 %)- Cpeguaa Asua, JlalsBep3ud.

(/lTasipie C. A, Kymgpuna u A. H. Pozanosa)

Fayousna Cyxoit Wenourors cr’ S0 Cca M Func B
. o
B cM ocrator | €O’y | HCO, * e S0,
0—3 0.189 0.001 0.058 Her 0.029 0.011 | 0.003 | He onp.
3—10 0.179 0.006 0.085 » 0.004 0.006 | 0.002 »
10—25 0.244 0.014 0.131 » 0.006 | 0.006 | 0.002 »
22—30 1.194 0.008 0.123 0.014 { 0.021 0.00% | 0.007 »
30—45 0.631 0.009 0.090 0.035 0.241 0.212 | 0.002 »
70—80 3.012 Her 0.024 0.166 1.856 0.016 | 0.006 8.91
100—110 2.869 » 0.037 0.412 1.212 0.014 | 0.013 | He omp.
150—160 1.029 » 0.046 0.202 0.457 0.004 | 0.005 »
Fpynrosaa 7.444 0.013 0.250 1.697 2.697 0.072 0.090 »
uBela B r/a

ITonyTro OTMETHM, UTO IO HTEM jKe JAHHEIM eMKOCTb NOTJIOMIeHMA HABBAH-
HBHIX CONOHIOB HeBeJmKa (cymMMa He sbmie 13.3 m.-KB.); HA 7010 0OMEHHOTO
Na npuxopmres B cOmoH0OBOM TOpm3oHTe 4.5—5.5 M.-dKB., a Ha jomo K —
1.4—1.7 m.-o1B. Taxum 06pasom menoun 3aEUMAIOT BeeTo 5.9—7.2 M.-DKB. , Wil

1
Bropeie roaoHKEH uMp [IA KarKmoro MecAna OGOBHAYAIT NAHHBIE B TIOBTOPHOM
CKBaKUHE,
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48—25%, or cymmu. Croms HMBKas eMKOCTh OOmena 00s3ama, BepOATHO,
notepe KOMNMOuAHO#A Si0, mpu PaccoeHEny WM Hepexofe ee B aACOPONMOHHO-
maccuBREE (POPMBL.

Wsysan paHnEle BajOBOTO AHAMMBA ¥ COJNAHOKMCIOH BEITAKKA W3 HA-
II¥X Pa3pe3os, MOFKHO yCTAHOBUTDH, IT0 COMOHIOBHI IIPOTECC BEI3BAI IO CPaB-
HEHWIO C IpeAIecTRYOmell crajmeil fadbHeiilllne M3MeHeHNA B MUHePAIbHOM
cy6erpare (rabm. 58 m 59). Ilommmo muTencusroro smmecenmsa CaQ Brimeina-
9mBaHUeM 3ATPOHYTO yixe I Fe,O,. Kpemuekucnora B 3HAINTenbHON CTemeHu
yTepsia yate CIOCOOHYI0 K MATpANuy YaCTh M OCTABUIMIACA (IHePTHEIA KBAPIL
00ycaoBIHBAaET OTHOCHUTeEe d b H Oe HaKommenue Si0,.

Cyna mo Bcemy, mpomecc BHIeTAYUBAHMA ¥ OCOJOHIIEBAHOA CHIILHO 3aJel
Al1,03, Korophit mmmb B HeOONMBIIOM KOMMYECTBe HAKOIUIAETCH B BePXHEM
ropmaonre. MgO ycroiiumso coxpamser crabunruoe momosxenme. Hambomee
MHTEHCABHO HAKOIUIHIOTCA B DIBHANbHOM ropusonre MnO, P,0;, SiO,.

O6nymit PAX OTHOCUTEJLHOH CTOMKOCTH M IO[BHSKHOCTH COCIUMHEeHMMA
puCyeTCcs B CIeXYIOIIEM BHIE:

MnO, P,0;, Si0,, TiO, = AL,0;, MgO = Fe,0,, CaO.

B nponecce gopmMmpoBaHuA WITIOBHATHHOTO TOPM3OHTA B Hambosee BHIpa-
srenHoit Popme mpunanu yuactume SiO,, Al,O; u Fe,0,. B ouensb ciabuix cre-
NeHAX HAKONUIWCH B winoBManbHOM ropusoaTe TiO, u Fe,0,. Hogsmwruocts
DTUX COeIMHEeHUIT MOIKHO BBIDABUTE B CJIEAYIOlleM BOCXOAANICM nopsaake:

Fe,03, Al,03, 510,, TiO,, MgO.

ITOT IOPAJOK HeCKONbKO OTmudercH noselennem Fe,0, u Al,O4, KoTOpHE
OpE AaHEHON 00CTAaHOBKe YyYacTBYIOT B OPMHDOBAHWM WIIIIOBHAIBHOTO TOpH-
gonra ciaabee, gem Oxmpaanoch. OveBHMAHO, HPWIMHON HTOMY MOKeT OHIThH
HEOJHOPONHOCTh MuHepanoB, cesapiBalomux Fe, Al, SiO,, uro m Bieder mx
madpdepennmarnuo. Ornomenme Al,O5 k SiO, B mumioBma bHOM TOPM3OHTE
mo passkim HCl-mw KOH-perakkn Oamsko K 1 : 5, 1. e. 3ammmaer mpome-
AMYTOYHOE MeCTO ME/KAY NupOofMITATOBOi W MOHTMOPW/IIOHMTOBOK KMCIIO-
ramn. B rakom sxe ormomenmu Si0, maxopmres m k MgO.

CoIOHIaKOBATHE XJIOPHWAHO-CYTbfaTHEIE COJOHIH HAMOOJee IIXPOKO pac-
OpOCTpAHeHH HA IOBHIUIEHHHIX dYacTAX HacomiicKoi paBHWHB, HA BTOPHIX
Teppacax pp. Boabmoit Mprms, Moua B 3aBomsbe. OHm pacIpOCTpaHEHH!
TaKKe HA Teppacax Manmeit m Hpucusamba. Ilo namemy MHEHWMIO, 3HAYH-
TeJIbHAA JOJA CONMOHIAKOBATO-COMOHIEBATHX CEPO3eMOB M FHIICOHOCHLIX COJIOH-
9aKoBaTHX cononnos Cpenneil AsMy OTHOCATCH TaK/Kke K HACTOAIIEMY THIY.

3. Conoso-cynbpaTHbEe CONOHIAKOBATHE COJNOHRK

Bonee maTencusrOe wiim Goslee AIHTEIbHOE ONpecHeHNE XIOPHAHO-CYIb{aT-
HEIX COJOHIAKOBATHIX COJIOHNOB W WX NOACTUIAIOMX PPYRTOBHIX BOX OPUBO-
AuT yKe K TOMY, 9TO XJIOPWALI 3AHMMAIOT B PPYHTOBHIX BOJAX IOAYMHEHHOE
nosioskenme. J[aske B TODM3OHTAX BHICHIXAHWA KalWIAPHO-INIEHOYHHX pac-
teopos copepsanme Cl pgoctmraer scero 0.05—0.15%,. B mwmamx ropm-
B0HTAX XJIOPHU/H OTCYTCTBYIOT, Nub0 HAXOAATCA B BufAe cieaos (Tabiu. 60 m 61).
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Hepeauro u KonmduecTBo cyandaroB. B IpyHTOBHIX BOFAX HAUMHAIOT Ipe-
obnamaTh He XIMOpuABl uiaum cyiabdaTe, a KapOoHATH ¢ yyacruem RKapOonaros
meaoueit. Bee e cynndarel B npodune mpeobiafaior HAL APYTUMM CONAMUI

HKamuonw ¢ M -3ke. Anuonnt ¢ m.-9x8.
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®nr. 10. Coxepoit npodnip COXOBO-CYILPATHOrO COJIOH-
ua, I reppaca p. Moua (3aBomsne). Paspez N 41/25

1 00HApPY/RMBAKOT B IOJ-
COJIOHIIOBEIX TOPU30HTAX
ACHYI0  AKRYMYIAIMIO,
MHOTHA Jaske 8aMETHHIX
pasmepos (5o 0.5—1.09,
SO0",), ¢ wmopdoxoru-
YeCKM BH/IMMBIMU BEIfiE-
JeHNAMN TUIca.

YHame, ogHaKo, THUIC
ncue3aeT TOJIHOCTBIO.
3atro B mpodune STHX
COJIOHI{OB OTYETIMBO BEI-
HeNsAeTCH  WM3BECTKOBO-
rapbonaTHs#l TOpPu30HT,
KOTOpEII, KAK 3TO cJe-
AyeT w3 BCETO XOIa DBO-
JIONMKM  COJTOHIAKOBATHIX
COIOHIOB, ¥ ABIAETCH
TIIPOAYKTOM  3aMelleHus
TUICA B IIPOIecte HUCXO-
OAmMuX pearnmiti cofa-}-
-- Tue, ¢ THOIYTHHM
006pasoBaHNeM CePHOKMC-
JIOT0 HATPUA.

ockonsry THIC B
upoguie OTCYTCTBYET
WO HAXOAWTCA JWIIb B
HE3HAUMTENHHEIX ROIM-
d4ecTBAX, HOBOOOpasylo-
masgcHd CORA MOMKET ©
BTOr0 MOMEHTA  OCTa-
BaThCH B cBOOOOHOM CoO-
CTOAHUN.

ITO IPOABIAETCH yIKE
B TOM, 4T0 001M(as IMeoq-
HOCTH  JOCTUTAeT [0

0.10—1.159, HCO'; m,

Kpome TOro, 06HuHO obHapymuBaercsa HeDOoIbIIOE KOMMYECTBO LIEITOYHOCTH
or CO”, (rabx. 60, 61 u ¢ur. 10).

O6muit Tum comeBoro podIis, B KOTOPOM pesko npeobaamaor cymandars
HAJ| XJOpWAAMHM U BMeCTe€ ¢ TeM 3aMeTHOe yuacTue MrpaeT COAa, II03BOJAET
TOBOPUTH O TOM, 4TO CYMECTBYET elle OFHA CTAAMA COJOHYAROBATHIX COJIOH-
0B — COOBO-CYIH{ATHBIX.

B 3aBomxse, 110 HAIMM HAOTIOTEHNAM 1 MaTePUAIaM, COGpPaHHBIM I0YBOBe-
nom Crpabunnim (104), conoHuaKoBaTHE COROBO-CYIHPATHEE COJOHIE pa3-
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BUTH B foiuHax pp. boxsmoit Uprus, I'rymmma, Mowa, Camapkra (B jossHOI
4aCTU TEIeHMA).

Husse npuBoauTes usBiedeHwe u3 onucanud (mousosef Crpabun) mopgomo-
THYeCKOTO IPOPuis CONOHIA JAHHOTO THIA.

Paspes N¢ 50 zanosen Ha mepsoii Teppace p. Camapxu 6wa nocenra Cru-
PUIOHOBEA.

0—11 cM. PrixJoBaTH, TyMIQALMPOBAHHEI TOPMBOHT.

11—35 cM. CroabuaTelii, XOPOMIO BEIpAMKEHHKI, MIOTHHI, BCKranne ¢ 22 cM.

35—58 cm. IIpmsmoBAEHELl, YOJOTHEHHBIA.

C 58 ¢M u umke OgHOOOPABHEN, OypoBaTHIit TAmeNHl CyrimHoK. Brimeneuua CaCO,
€ 65 o 145 cM, Begesnennss CaSO, He 06HApyAKEHHl; TPYHTOBAA BOJA ¢ 320 cM, MUHEpaIN30-
BAHHOCTDL JROBOJLHO cJalas.

Bonnsie BeiTsyRRY 1 onpenenenns SO, rumca, NponsBefieHHBE A COJIOH-
OB cOf0BO-CynbPaTnoro tuma ¢ monmusl p. Moua (Ne 41/25) m cesepuee
¢ pommunt p. Gamapru (Ne 50) mpusenenst B tabx. 60 u 61.

Comonery ¢ mommusr p. Moua Gomsuie comepmmr cynsParoB m ocobemmo
ramea, a conoHern ¢ goawnel p. Camaprm, HaobOpOT, OTAMYAETCHA MCUESHOBE-
HUeM TUIICa.

B nocaennem BospacTaeT KOIMYECTBO BOXHOPACTBOPUMOTO TyMyca.

Crenmpuueckuit G COTOHYIAKOBATEIX COJOHIIOB MAKCHUMYM COJeH B IO-
COJOHI{OBHX T'OPMAOHTAX BECHMA OTUYETJIMBO IIPOCIE;KMBAETCH M 3[€Ch. TarmMm
0bpasom ofmas »BOMIONMA COJEBOTO HpoPuid IpW AAUTENHHOI IepeMeskae-
MOCTH 33COJIEHHS M paccojieHns HA (oHe UpeobIaaHUA OLIPECHEHUHA IIPABEa
37lech TAKAe K MaKCUMAJIHHOMY HACHUIIEHUIO COJOHI[OBOTO IPOQUIA M K MaK-
CUMAJILHEIM BeJIMYnHAM wejodnoctu (¢pur. 10).

Hanfonsiero Bopamesnsa Bce STA HPUSHAKM ROCTUTAT y CyabParHo-
COJIOBHIX U COROBHIX COJIOHI{OB.

4. CogoBhle COJOHIH

JlaaTenpuoe M MATEHCUBHOE ONPECHEHME IPYHTOB M T'PYHTOBHIX BOJ TpH-
BOJNUT B KOHEYHOM C4eTe K BEIHOCY XJIOPHAOB, NCUE3HOBEHMUIO THIICA B IIpoIecce
ero B3amMojeiicTBuA © Honooﬁpasyromeﬁ COmoOif M HAKOUIeHWI0 O0JBIIIX
HOJIMYECTB YTIEKUCI0TO Kanbiug. [pyHTOBHE BOAH mpMoGpeTamodT XaparTep
UIeJTOYHBIX, ¢ IIPUMeCHI0 Cyab(PaToB HATPHA KAK CHYTHIIKA PEAKIMM CONH
¢ THIICOM.

Mopdomornueckn sra cragmA COJOHIOB XaPAKTEpPU3YETCH CPaBHUTENHHO
TeMHO# OKpacKOil BepXHMX I'OPU30HTOB, CTOI04ATO-IIPM3MATIYECKIM IIK TIIH-
OMCTO-IPUSMOBUAHEIM CTPOEHHEM COJOHIOBOTO ropmsonra B (20—25 cm),
B BeDXHeif 4acT® KOTOPOT'0 YaCTO OTYETIMBO BEIPAFKEHO OCOJIOfiIeHME B BHAe
Cepoil IPMCHIIKM, MHOTAA ke CTONOYATHIY TOPUM3OHT HAYMHAET CILIEIBATHCHA
n meuesath coBceM. Berkumanue ¢ HCl nunorpga onymeno mo HmwkHed Tpanuist
COMOHI0BOTO TopuaonTa (40—50 cM), HO 0GHIUHO HAOIIORAETCH ¢ TIOBEPXHOCTIH.
OpnHako 910 110CTeHee CBAZAHO He ¢ YIVIERUCIHIM KaJIbIMEM, & ¢ HAKOIUIeHHEM
cBobogHOM consl 613 moBepxnrocTu. Berunanme or HCL B cnydae mpucyrerBus
CONBI OTAMYAETCH (IIEHMCTHIM)» M GPABHUTENHHO MeJJIEHHEIM XapaKTepoM.
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FopuzonT BIfenenuit KAapOOHATOB B CONOBHIX COJNOHIAX BHIPAMEH OTYET-
amBo. mmnc samemen rapGomaramm m B mpodumne 0O6buHO OTCyTCTBYeT, J1UGO
MpOCTIERUBACTCA MWL B BUAE OYeHb CIabHX BEyjenenmii.

Wcenenosanme BOAHBIX BHTAYKER M3 COFOBEIX coiouNoB K yiiGrumescroro
SaBommea, 3anaguoit Cubupu, Benrpum nokasmBaer passuThme B HUX OYeHb
BBICOKOI 00uieit menounoctn Ko 0.4—0.59% HCO', u, uro ocobenno BaskHo,
9aCToe HAKOILIEHNe HOPMAIbHBIX Kap6oraToB B kommuectse 5o 0.1—0.29, CO” ;.

IMpu >TOM XNOpPUAEI HAXORATCA AMIIL B BUAE CIEAO0B ILIM BHPAMKAITCH
B cotex pgonax. Cyasarel ke 00bYHO comepkaTcsad B KOINYECTBE
mo 0.1-0.29, SO",.

Ho B npomne pacipenenenns Xnopufos n cyas$aTos BeeTha HAOIIORaeTCA
HEKOTOpPHI MaKcumMyM uMxX HA Taybmue 40—60 cM or moBepxHOCTH. DTOT MaK-
CHMYM COBIIQaeT 4ame BCero M ¢ MAKCHMyMOM HpOQUIA LWIeNOYHOCTH (COMEL).
WNwmenno B TaroM tuue npodund codeil IpoABAAETCH COMTOHYAKOBATOCTE COMO-
BHEIX COJOHIIOB. I'pyHTOBHE BOJBI, B cOCTaBe KOTOPHIX Ipeobiamaer copma, HA-
xofATeH Ha Tybune 2-——4 M 1 OKA3HEBAIOT 3aCONALNIEE BIMAHNE HA BeCh IPO-
$unp comonna, crocobCTBYS MAKCMMANBHOMY BhITecHeHmio obmennoro Ca.
{Ipoduas comeit 1 BIAHOCTH TOKA3KIBAET, YTO KAIMIIAPHEE PaCTBOPHL II0-
meIMaloTeH Ha BHCOTY 70 2.50—3.0 M, a mIeHOYHBle, CBepX TOTO, HA BHICOTY
1.0 M.

Taxum obpasoMm o0mas BEHCOTA TORHATUA COJedl paBHseTcd HpuOIMBM-
TensHO 4 M. Bee 9To I03BONIHET CUNTATE LPABWIBHHIM OTHECEHWE COJOBHX
COJIOHIIOB HTOTQ TMIA K PALY COJOHYAKOBATHIX.

Hwxe B RadecTBe IIpMMepa NIPUBORMTCA onmcanme paspesa Ne 26, samosen-
Horo Omms c¢. Deoprmeskm Ha rTeppace p. Humens B KyiitGrimescrom
rpae (oumcanume I'. 1. Fpuropsesa, 105).

PacTurelnHbll HOKPOB (CRIBHO M3PEKeHHbNT N yrHeTeHHoOro cocrosauns): Kockia, Fes-
tuca.

IloBepXHOCTH MOYBH MOKPHTA CEThI0 TPEURH.

0—2 cm. Cseryocepasi, PHIXJaf, CJIOMCTAA KOPOYKA.

2—10 cm. VnTeHcHBHO YepHHI, BIAAMHEIL, OYeHb BA3KMit. Ilo oKpacke m KOHCHCTEH-
A CXOfeH ¢ CamoMHuOi Bakcoil. IIpy BRICEIXaHMM faeT mapkeToobpasHbie TpemumHsl. B cpe-
sax Oaecrsmmit, rasHuesartsil. IlpepHBRCcTOe BCKUIaHMe HAYMHAETCA C 8 CM.

10—35 cM. TemuoOypeiil, NIOTHELA, pacnagaercd Ha NJAuTKEW. Pasbur Ha MeJkue KO-
Mourz. CminHoe Bekmnaune ¢ 13—14 cm. Ilpn BHICHIXaHMR 3aMeTHO CBeTJeel, MprobGperaer
CepoBaTHIl OTTEHOK.

35—50 ¢cM. CpeTiiee TPemBHyIero, ¢ MenTosaro-0ypeiMu nmaTHaMu. IlnoTHBIl, BCKA-
naeT O6ypHo. CTPYKTYypa KOMKOBATO-3€PHACTAS .

Ha ray6nse 40—60 cM peskme mMaskn kapGouaTos. OrpeNbHble NATHA ryMyca LOXORAT
o 90 cMm.

50—150 cM. FKento-Oyphlit CYTIMHOK ; Ha rayOnHe 145—150 CM CHJIBHO onlecHaHEHHAs
npocaoifka, BraxHas. BeKunanme CHIbHOE.

150—155 cm. Henro-OypHlil cyraunok. Bekumanme cuiibHoe.

155—190 cM. CmibHO OIleCYaHEHHAA MPOCJOHKA, BJAMHAA.

Hmxe 190 cm. Henro-Oypriil BAGKHEIE CYrJIMHOK.

TI'pynToBas Boga Ha riaybumue 3.7 M — B MECYaHOM ClIOe.

B CYXOM COCTOAHMM BABKOCTH COJOHIOBOTO TOPM3OHTA CMEHAETCA €ro
HCKIIOYNTeI6HOM IIIOTHOCTHI0. JTO 09eHb XO0poIIo MOKHO BUAETh N3 OIIMCAHNA
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paspesa Ne 43, 3anomennoro na Tperbeii reppace p. Camapku 6ams yersa p. Ku-
Henb, B Oinopne TayOmuoit orono 4 em nipu mupune 10 u nouse 30 M (ommea-
nue B. Kosnosa u T. CapsiMcarosa, 106).

0—5 cm. CperJdocephlil, NLLIEBATO-CJONCTHIA, PHIXJLIA, OMECUYAHEHHLIHd, JEerKocyriu-
HICTHI.

5—18 cMm. TeMHOCepEtit, TIHOUCTEIY, OYeHb TUIOTHHIA, TJIMHACTHIA.
18—35 cm. Temnocepwit ¢ JerknM Oy pOBATHIM OTTEHKOM, 3€PHMCTHI,IMOTHEIE, TIMHU-
craiif. C 25 mo 55 ¢M ciaGosaMeTHHE (cepoBaTO-0eskle) MUpOKHe MPOMUIKR KapOOHATOB.

35—45 cM. To me. MenroroMKoBaThIii. Ha TeMHOCEPOM (JOHE PE3KO BHIIEJAIOTCA TOH-
Kie Geapie KOpemEN. I'JIMHUCTBIA.

45—55 cm. To e, HO cepsiil.
55—60 cM. Ilepexopumiit. IIo Gesecosatomy Oypomy $oHy rymycosble 3arexm. Ilnor-
HEME, KOMKOBATHIA, romuucThlt. IlpusMoBuMgHbIE BepTHKAJbHEIE YIJINHEHHLIE KOMKH.

60—80 cm. BeiecopaTo-0ypriil ¢ YepHHIMI MATHAMA KPOTOBMH. BeJIecOBATOCTh OT Pac-
TIBIBYATHIX NATEH kapOoHaToB. HOMKOBATHLA, I'IMHNUCTHIA.

80—105 cm. Byprti, TIMHACTHLA, NAOTHEIE, KOMKOBATHIA.

105—200 cm. By prrit, CyranHUCTLI, MEHee M0 THLIA {yIIIOTHEeHHE ), KOMKOBATAA CTPY K-
Typa BHpaxeHa caabo.

200—250 cM. Byprlit cyTaNHOK, ChIPOH, ¢ 310 CM — MOKPRYA.

Bcerknnaune cnaboe ¢ 22 cM, Oypuoe ¢ 38 cM. Bmigenenns KapfoHaToB ¢ 25 cM; T ¥ O-
ca HeT. YpoBeEs TpPYHTOBHIX BOX — ¢ 310 cm.

Kak BujHO 03 aHaIM3a BOGHEIX BEITHMER, IIpUBeeHHHX B Tabx. 62, 63 n 64,
COTOBEIE COJIOHIH W TPYHTOBEIE BOMABI 1107, HUMM XapaKTepH3YIOTCH JIHANb
HOUTOKHHIM y4YacTHeM XjopmpoB (pur. 11, crp. 140).

Cyapdarel HATpUA [AIOT SACHBIL MAKCHMMYM B COJOHIIOBHX ¥ IORCOTOHIO-
BHX TOPMBOHTAX. 37ech #e HAMOOJBIINX BeNUYUH HOCTHTAeT U MIEJIOYHOCTH
(0.5499, HCO' ).

llpu raybuse rpynroshix Box 370—380 ¢M BHCOTA HMOAHATHA COJEH MOKET
Oerrs ompeniesiena B 3.9—4.0M, cmarascs ms 3 M Rammiuaspuoit m 1 M mie-
HOYHOIT BOJHIL.

ConocraBienne IPMBEEHHOI BEITHIKKN ¢ BEITSIKKON M3 Cyab(parTHO-xII0-
PUAHEIX COJIOHIOB IIOKAsbIBaeT, 4YT0 00uiee KOJIMYECTBO BOIOPACTBOPHMOIA
S10, B comoBsIx cononnax Oonbie (MCKNIIOYAsA CaMON [IOBEPXHOCTA IIOYBHL).
Ono gocruraer 0.039, SiO, B cpenneM, goxons B Hambomee GOTaTHX COROM TO-
pmsonTax go 0.047%,, a B paspesax Ne 19 u 20 g0 KomoccansHOM [IA IOIB
peqmunuH — 0.116—0.2589%,. Hecomnenno, 9»ra KpeMHEKMCIOTA CBA3AHA
C HATP7ev W YYACT ‘yeT B HMNICUHOCTY, OLPeNeAeMOH _mlpOoBAHLEM.

D orox e repmsoHTax BHCOKOM DIEJI0YHOCTM PACTBUPLMEIL TyMyc X0-
eruraer sHaumTeNbHHX BedmauH (o 0.19,) u, oueBUAHO, TAaKKe SBIAETCA
NCTOUHAKOM TUTDOBAJBHOM IIEIOUHOCTII.

B orHOCHTENEHO 00716 HMOABMKHOE COCTOAHWE B BTUX COJNCHNAX IIepellIm
¥ IOJYTOPHEE ORUCTE. VX comepskanve B BONHEIX BEITSIKKAX m3 Haubomxee co-
JIOHIIeBATHIX IIOBEPXHOCTHEIX T'OPMBOHTOB BEIPAsKAETCH He B TPEThEM SHAKe,
KaK 3TO XapaKTepHO /A COJOHIOB IPe[NIeCTBOBABIINX (OpPM, a BeINIMHAMU
0.01—0.03—0.05%, R,O,.

B 3aBommbe COROBBIE CONOHIH PACIIONOYKEHEI, TJIABHREIM 00pasoM, B ce-
BePHELY, G0Jlee YBIAKHAEMBIX PAOHAX HA CUIBHO 1 JABHO IPEHUPOBAHHEX Tpe-
ThUX U BTOPEX Teppacax pp. Camapru, Kunens, Kyrynyra m gp. Ha srux e
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CogoBrit cononen Jlanuwe aHaausa runca, pH, CO, u BogHOK
{(Anamurnen T. TeBe Apcown

Heno4HocTh
TatyGuma | Turpocio- | — 1 = o . sio -
ITAYeCKaAA 10, MYyC
B CM Bgua co"”, HCO,' : - yuy
He 0.3660 0.0377 0.0297
0-—3 3.15 onper. 560 He ompex. 0.78 0.99 0.005
0.4490 0.1321 0.0478
5—10 5.43 » 719 » 2 95 159 0.012
0.3050 0.1204 0.0273
10—15 k.78 » 550 » 351 091 0.023
o5 0.5490 0.0642 0.0260
202 .63 » | o0 » 1.5 087 | 0.012
o 0.4697 0.0527 0.0262
30— 5.52 » 0 » 10 0 0.012
0.4270 0.0077 0.0092
4£5—50 3.64 » 700 » 016 o3t 0.008
0.0260 | 0.2145 0.0054 0.0318 0.0065
60—65 2.66 .87 3.52 0.15 0.66 0,922 0.002
0.0208 | 0.1633 | 0.0043 0.0627 0.0103
75—80 3.1 569 | 2.68 0.12 1.30 0.3% 0.009
0.0065 | 0.1147 { 0.0045 0.0237 0.0257
105—110 2.57 023 | T1.88 0.13 0,49 0.86 Her
0.0742 | 0.0023 0.0023
145—150 1.28 — 122 0.06 0.05 He omnpen. »
0.0647 { 0.0027 0.0042
195—200 2.50 - 1.06 0.08 0.09 » »
0.0647 | 0.0024 0.0011
250—260 2.00 - 1.06 0.07 0.02 » »
0.0730 |  0.0021 0.0038
300—320 2.36 - o S 5 on » )
0.0685 | 0.0017 0.0042
360—-370 2.43 _ — S5 5095 » »
r 0.4680 |  0.0040
DI Re T [ 0.06%0 | 5 e He ompex. | 0.0030  |Heompen.

1 3mecs m Hmke Na“ BEICUATAH IO pasHoCTH, T. €. CO BKIIOYeHneMm K.
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BHTH KK N (B %/M.-aKB. Ha cyXylo nousy). II reppaca p. Kuunesn. Pazpes N 26.

nl’. MaxcummwoK)

Tabauya 62

Cymma 80,
MOJIYTOPHEIX Ca™ Mg™ Na’ pH Cco,
OKMCIIOB rumnca
0.0059 0.0031 0.0032 . ,
0.0070 .29 0.%5 014 0.0066 -33 0.027
0.0233 0.0084 0.027 "
0.0004 1.16 0.69 1.19 0.0156 9.39 0.22
0.0368 0.0101 0.0518 )
0.0067 184 0.83 3.95 0.1235 9.12 0.31
0.0218 0.0064 0.0790
0.0054 17.09 0.53 3.43 0.115 9.60 0.36
0.0115 0.0051 0.1444
0.0013 0.57 0.42 6.28 0.0214 He omnpen. | He ompen.
0.0041 0.0037 —
0.0096 0.20 0.30 0.04%4 » »
0.0026 0.0022 0.9241
0.0002 0.13 0.18 %.02 0.0329 » »
0.0025 0.0028 0.0862
0.0045 0.12 0.23 %75 0.0685 » »
0.0015 0.0032 0.050 _
0.0100 0.07 0.26 217 0.0230 » N
0.0062 0.0044 0.015
He omnpeq.
pea 0.31 0.36 0.66 0.0115 » »
0.009% 0.0060 0.006
0.0099 0.0057 0.009
» 0.49 0.25 0.41 0.0082 » He onper.
0.0096 0.0057 0.009
» 0.48 0.47 0.39 0.0132 » »
0.0104 0.0043 0.009
» 0.52 0.35 0.39 0.0165 » »
0.0378 0.0247
» 1.89 2.03
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mupoTax oM BerpedaroTca m Ha IlpaBobepempe Boarm. Comossie comomie!
049eHb MUPOKO pacupoctpanentl B 0muom 3abaiiranse ([lpaconos), B Kynyn-
nunckoit crenn (VBanosa), Benrepceroitnuamennoctu (Treitz, 'Sigmond), na rep-
pacax p. Jleun (Kpacwok), Jla6u, Ky6amm, [Juenpa. Oum oumcansr Kelley

Tabauya 64
CogoBHe conouuu. JJaHHHe aHAAM33 BOZHON BEITAMKKN
u runca (B %)

=
Fayouna « MeaounoctTe $ : - SO,
58 —— | 5252 | ar |so," ca” | Mg~ | co,
B CM % Z | 551g rumca
58 | CO," [HCO,'| & 8 5id
Paspes N\ 61, II teppaca p. Kyryayk
0—3 0.24810.01410.080 82 Caenpi|Caiegbl He CsiegnCite AR
00H.
5—10 0.31210.042(0.195 200 0.015 » » > » A
25—30 0.764(0.126 { 0.535 205 0.067|0.074 0.07 He » 2
00H. =
75—80 0.154(0.009|0.112 14 0.087 |[Caeppt| 0.02 » » g
110—120 He He [0.058 8 He He | Caepmnt » » @
onp. | oOH. 0o0H. | 06H. =
170—175 » » 0.041 8 » » » » > ©
240—250 [0.078 » 0.034 18 » |Croennt He » » o
C 260 cm 00H. 2
rpyurosas |0.078} » 0.305 — 0.014(0.156 » » »
BOTA B r/J

Paspes N¢ 43, IIl Teppaca p. Gamapiu

0—5 0.276 | He |0.046 280.0 0.03 | 0.02 He |Caegpi|Cnenrll He
o0H. 06H. 06H.

5—10 0.439 » 0.110 450.0 Cnegnl 0.03 0.06 » » »

10—15 0.619] » 0.170 620.0 0.05 | 0.10 » 0.01 ! 0.01 »
25—30 1.054 » 0.366 630.0 0.05 | 0.30 — 0.01]10.01¢1.17
30—35 1.158| » 0.390 710.0 0.07 | 0.26 2.90 0.01 ([ 0.01!0.76
35—40 1.076| > 0.403 490.0 0.07 | 0.24 — 0.0110.01}0.87
4045 0.927 » 0.366 480.0 |Cnexger| 0.18 0.18 0.01 | 0.01 ] 0.84
50—55 0.765| » 0.342 400.0 » 0.14 -— 0.01 [ 0.01 | 1.68
70—75 0.306 » 0.244 — » 0.04 — 0.01 |Cneppt| 6.76
95—100 [0.220( » 0.195 — » 0.01 0.02 0.01 » 7.02
175—180 |0.094 » 0.078 — » 0.01 0.02 0.01 » 4.96
340--350 |0.076| » 0.056 - > 0.01 0.03 | 0.01 » 3.88

rarsie B CIIA. Uccnenonanma Kpaciora B flryrun, Wsamosoii, I'epacmmona
n Muuypuna B KynyHnuncxoii cTeny IOKA3EBAOT, 4T0 CORoBHe conoHimsl Ky ii-
OHIIeBCROT0 3aBOKBA OU€Hb K HUM OnusEm u remermuecku obummu (23).

B rabxa. 65 npuBonATCA [AHHEIE AHAJIW3A BOSHONE BHITAMRKN H3 GOFOBHX
comounioB fkyrum u Kynyugs.

Mourn amanormunsie conossie comounsr ycranosimedst JI. U. 1IpacosoBrim
B [0muom 3abaiiranse. 3aMedaTenpHO0, OFHAKO, 9TO 34COJIeHHLIe IIOYBH B 3a-
Gaiikanne, B TOM YHCIIE 1 COROBEIE COMOHIIH, PACIIPOCTPAHEHH! B 001aCTH 0CTPOB-
HOM «Beunoit» MepanoTel. HuskHAA 4acTh UPOPMIA 3aCONEHHHIX II0YB 9aCTO
mepexofnr B Mepaasii rpynr (191).
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Tabauya 65

Jaddse aMaiusaa BOXZHHX BHTHIMEK M3 COXOBHX
coaonunon Axyrum n Kyayugu (8 %)

S oL Menounncrs
Ne paspesos |Iuy6uma| © 55
n reorpagmnye- 5 £ =] cl' |80,” | ca” | Mg”
O 3
CKHUMA NYHKT B cM ﬁ;%’ 2% £ 1HCO,'| €o," Na,CO
Ok [EE&

Paspes N 31, 5—15 [0.127] 0.056 {0.031 0 0.088|0.001| — 10.006}0.002
. 0. IT Tep-|20—30 }0.624| 0.483 ) 0.051 [Cnenpi| 0.065]0.000|0.2920.009j0.022
paca p. Jlemsr | 40—50 |0.548| 0.437 10.14810.0190.151|0.001|0.144|0.026}0.008
6ams ¢. Kapmem | 90—100 [0.437 | 0.315 | 0.055 |Cnegbi} 0.072[0.064 | 0.084{0.014| 0.015
(mauune A. A,
Kpacwoxk)

Pagpes N 171. 0—4 0.107 | 0.076 [0.034]0 O 0.006[0.020 | 0.134 {[Coennr| He

Kyayugunckasn onpex,.
cTenb, 4acTHHI | 10—18 He He |0.259(0.043(0.001|0.045| He |[0.008|0.004

BN Opasges onpeq. | onpexn,. ofH.

MeKay osepamn | 18—28 » » 0.25610.060!0.000{0.099| » Her He
(mannwe E. H. onpexn,.
Usanonoi) 28—38 » » 0.254|0.044[0.015|0.120 ,Cuegpy] » »
220 0.128 ] 0.114 10.0630.0 0.010}0.022 » » »
I'pysro- | He | 4.826 |0.773]0.0 He [0.58310.181]0.340]0.331

BaA BOJA |OMpex. oripex,

B I/

Husxe MBI npmBOfuM 3auMmcTBOBaHuE u3 monorpadum JI. W. Ilpacomosa
«lOsmoe 3abaiiranpey aHAIM3 BOMHON BEITAKKY M3 COJOHIA, OTHOCHMMOTO HAMHA
K cogoBomy (rabm. 66).

Tabauya 66
JaHsHaHe AaHAAUNBA BOXHON BHTAMKHN N3 COROBOTIroO COJNOHI[A
IOxxuoro 3ab6ankaunsa (B 9Y%).
(Matepuaset JI. . Il pacoxmosa)

£ JOYH b
Fayémua | B & Menoxnoct Pacrso-
g & 6 NaHCO Na,cO, | Prwett | SO, cl
B M >8 obiman a s a,C0, rymyc

0—4& 0.064 0.014 0.006 Her 0.022 0.002 0.003
11—17 1.176 | He onpen. | He omnpegn. » 0.293 0.002 0.003
17—24 1.086 0.660 » 0.026 0.217 0.091 0.003
24—40 0.562 0.430 » Her 0.085 0.026 0.003
50—60 0.208 0.174 » 0.027 Caegsr 0.006 0.003
160—170 [0.070 0.057 0.012 Her 0.004 Clean Caepn

XoTa copoBble COMOHLUE! TeoTpafUYeCKM BCTPEUYAOTCA IIPemMYIIECTBEHHO
cpeau obGmacrefi YepHO3EMHHEIX HOYB ((IePHO3EMHEIE COJOHIEIY), OHU MOTYT
B yCJ0BUAX XOpOIIero gpeHama u IIpOMBIBAHUA BO3HUKATDL U B IprI‘I)IX yciao-
susx. B wactHOCTH, CoOBHIe cOMOHIE! BeTpevaoTea B CGpenueit Asum n Hasax-
CTaHe HA HOATOPHEIX JPEHUPOBAHHHIX PaBHUHAX.

B ravecrse mpuMepa mpuBefieM aHAJIU3 BOXHOU BHTAMKM B3 COXOBOTO CO-
moHna paspesa Ne 195, 3anosenHoro u onucaanoro mnousosegoM M. M. Mosupo
B 1935 r. (107).
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Mlenounocrs B 3TUX COXOBHIX cONOHLAX (Tabm. 67) HECKOMBLKO MeHbIIe, YoM
B Kyiibsmmesckom xpae miau 3anaguoit Cubupu m 3abaitkanbe, HO BCe e OHA

1

50

00

50

200 1

250 -

300 -

350 1

ann

Komuorbr Anvondr
8 m-3x8 b a1

i NN
g
B co;
B er

o

D:I:D fure SO,

5 o 5 o0 5 10 5

@ur. 11. Conenoit mpoduis comoBoro cosronna; 111 Tep-

paca p. Camapku. Paspesa Ne 43

BHICOKA ¥ 3HAYUTEJBHO Ipe-
BHIIAET Ipejessl TORCUYHO-
CTH [JA KYJIbTYPHHX pac-
TeHuii.

[ImotHocts &  cronGua-
TOCTh BEIpQ/KeHH OYeHb XO-
poumo Ha Taybumax 10—
30 cMm.

B rtabn. 68, 69 m 70
IPUBONSATCA pes3yabTaTH
aHaiu3a BAJIOBOTO COCTaBA
U COJAHOKRUCION BBITAMKIE
Y€ pacCMOTPEHHOTO pas-
pesa Ne 26.

K omenxe  mporeccos,
NPOTeKAIIUX B HACTOAIIEM
COJIOHIIE, MOJOUIeM TaK ke,
KaK B B Ope[IecTBYIOMUX
CIyYafX, MPUHAB TOPU3OHT
195—200 cM ®ak HeusMeH-
TBIA.

HauGomee «uHepTHBIMY
M OTHOCHUTEIbHO HAKOILIA-
IOOIMCA B COJIOHI[e ABJIAET-
¢l Mapramen (yBejJudeHue
ua 229,) {u 3arem Kpemue-
3em (yBenuuenue Ha 169,).

B orHomenuun BCEX Oc-
TaJbHBIX BJIEMEHTOB B 3JII0-
BUAJIbHOM Tropmaonte 0—3
CM HAMeTHJICA BHIHOC: CIla-
Oee Bcero srmenoued Al,O,
(—20%,),HecKOIBKO GobIIe
Fe, 04 (—329,) u, HaKOHeN,
BeChMa 3HAYMTEIbHBIE KO-
naecTsa BeiHe censl MgO (—
59%,) u TiO, (—649%;). Kaxk

n B mpeameCTBOBaBIINX

crysanx, Ga0 yrpawen B MaxcumampHO# cremenu (—69%,).

O6muit MOpAROK MOXBUKHOCTU 3JeMEHTOB IOYTH TOT ke, 4T0 OBLI ycTa-
HOBJIEH paHblie; eT0 MOKHO BEIPA3UTh B BUE CIeAyIOMero pajia BOCXOAAIETrO
BRIHOCA M3 BEDXHETO T'OPU30HTA IpoQuis:

MnO, Si0,, AL,0,, Fe,04, MgO, TiO,, CaO.

KpemuexmcmoTa, cmarasgch w3 ABYX pasimyHHIX COeXUHeHUil — KBapna
0 CTIOCOOHBIX K THADOIM3Y AMOMOCHIMKATHEX MUHEPAJOB, B JAHHOM CIydae
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B OCHOBHOM Ipe/CTaBJeHA KBapLeM U II0TOMY TaKKe HAKOILIAETCA B OCTaw
TOYHBEIX IPOXYKTaX. B pamHue mepwopxnr COJOHIOBOTO Ipollecca, KOTAA CHIA-

Tabauya 67

Conoden copxosmit. Hazaxcras.
Amanus BogHONK BRITAKKR (B %). (Janusie M. Mo 3B D 0)

5 MMenounocTh
6 g 5 S0
Cay6naa Iy Lo . B 4
Y S 2 ‘%g b” S clr 50," Ca” Mg~
B CM = S el o 28 runca
¥ O|E2HEl T | 320
> cCAdAnol © H o
&) TS o m -]

0—5 0.17 — 0.05 0.04 —_ 0.03 0.02 0.01 —
10—20 0.50 | 0.05 0.14 0.12 0.016 0.08 0.02 0.01 —_
25—32 0.73 0.10 0.22 0.21 0.018 0.21 0.01 Cregnr —
50—55 0.78 1 0 11 0.24 0.21 { 6.010 0.29 0.01 » 0.06
80—85 0.75 | 0.09 0.20 0.18 0.016 0.34 Caennt » —

156—161 0.11 |Cnegrn| 0.05 0.03 | 0.010 0.05 0.01 » —
C 262 m _

rpydarosan | 0.78 [ 0.1 0.33 | 0.12 | 0.023 | 0.35 0.08 0.12 —
BOZA B I/I

IIpumeuanue. Becknmaane or HCI ¢ nosepxuoctn. Mopdosornyeckn BhIeme-
HUS rUICA He 3aMeTHHI.

KaTH IIeJoYeil OBy BhHeCeHH U3 HpOoUIA eille B MAJOH CTelleHH, KpeMHe-
KHECJI0TA 110 WHTEHCHBHOCTY BEIHECEHUA 33aHMMAJA MECTO B YUCJe MePBHIX.

KapTuna BEIHECeHUsT BceX 2JIEMEHTOB U OTHOCHTEIbHOTo oboramenus map-
TaHIeM ¥ KPeMHEKHUCIOTOH OTYerJUBO BHAHA U B MILIOBHAIBHOM TOPHU3OHTE
10—15 c¢M. 3peck OTHOCUTEIPHOMY, 0 CPABHEHMIO ¢ IIOPOXOW, HAKOIICHHIO
moABeprIuch JuNIb coefuHeHUA Mapranua (+229,), kpemuesema (+59%) = or1-
qacTu skeaesa (+29%,). OctanbHsie sieMeHTH, XOTA U B MEHbIIEH CTEIEHH, YoM
B dJI0BHAJEHOM TOPU30HTe, IMOXBEPTIUCH TakKKe 4aCTUYHOMY BEIHOCY, B OCO-
OeHHOCTH, TUTAH, MAaTHUI M KambUmit. JTO, OMHAKO, He HOMeNIaj0 3HAYUTEJIh-
HO# YacTH COeJMHEHUl IMOJYTOPHHX OKHMCIOB, THTAHA B MATHUMA, BHIHOCHMEIX
B3 3JIIOBUAJBHOTO TOPU30HTA, HAKONUTLCH IO MyTH B COJIOHIIOBOM T'OPU30HTE,
970 0coOEHHO XOpOIIO 3aMEeTHO NPH BHPAKeHUMW W3MEHeHuit ero cocrasa
B mponenTax or ropusoHTta 0—3 cm (Tabx. 70):

TiOy+137%, Mg0+-97%,, Fe,05-4-56%, Ca04-40%, Al05+27%,
© MnO-+09, Si0,—97,.

Kpome maruus u sxenesa, 3aHUMaBIIMX paHee NMEPBOE MECTO MO YYACTHIO
B (OpMEDPOBAHUY NIIOBUAIRHOTO TOPH3OHTA, HA ePBOEe MeCTO 3/16Ch BHIXOIUT
turad. CoeJiuHeHUA ATIOMUHAA UT'PAIOT BTOPOCTEIIeHHYIO POJIb. SHAMEHATEIBHO,
9T0 M KaJbHuil IO CPaBHEHMWIO ¢ IOBePXHOCTHHIM T'OPU3OHTOM 3[eCh TaKike
HaKOILIIAGTCH.
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Tabauua 70

NaHnHsie BAaNXOBOro COCTABA rOpHBOHTOB COZOBOTO ¢ O-
doda (B mepecueTe Ba MHHepaabuyo OecrapbomaTHyio maccy (B %).
Paspes N: 26.

_ 10—15% 9%--200 0—3 10—15 | 10—15
CoepuHenun 03 0= ! 0 B% ot | B 9% or |B 9% oT

M M M 195—200 { 195200 0—3

Si0, . ... ..., 83.20 75.68 71.70 + 16 + 5 — 9
ALO,. . . . ... ... 9.36 11.89 11.69 —20 4+ 2 | 4+ 27
FeOs. 0 0 0 0 0 0 o L 3.62 5.64 5.30 — 32 + 6 + 56
TiO,. . . . . . . . .. 0.57 1.35 1.56 — 64 — 14 + 137
MnO. . ... ..... 0.11 0.11 .09 4+ 22 + 22 = 0
CaO. .. .. ..... 2.08 2.91 6.70 — 69 — 58 —+ 40
MgO. . .. ... ... 1.22 2.40 2.95 — 59 — 20 - 97

!

Obmuit HOpANOK cTeneHY BMBIBAHUA B MIJIIOBIAIBHEI TOPU3OHT PHCYETCH,
TakuM 00pasoM, MOYTH B TOM jKe BuJAE, KaK M B IPEAIIeCTBOBABIINX CIyYadx:

$i0,, MnO, Al,0,. CaO, Fe,0,, MgO, TiO,.

IlockonpKy ANUTENbHEIA COMOHIOBHIA peskuM MpuUBe]I K IMOTepe 3HAINTEINb-
HEIX KOJHMYeCTB MOJIYTOPHHX OKIICJOB, TATaHA I KPeMHEKHCIIOTH, IOCTOIBKY
B COJIHOKMCJOMN U MEJIOTHO BEITSIKKAX MH HAXO[UM PAJ CYUIeCTBeHHEIX OTiIH-
umii OT COJIOHIIOB 3TOTO e paAxa, Ho Oosee PAHHUX CTaAuil.

Cuapro ymenpmmaock (na 30—409,) mo cpaBHEHHIO ¢ TeM, 9TO ME MMM
B CYIb()aTHO-XJIOPUXHOM COIIOHIE, KONUYECTBO IIOJBMIKHOII (pacTBOpHMOit
B 5% KOH) Si0,.

Ho pase u mpu orom obmeM ee ymeHBINEHHM OHA OOHapy:KuUBaeT ACHYIO
akkymyaanuo B ciaoe 10—50 cm. Tarum 06pasoM u 3fechk ycraHABIUBACTCH
ydacTue KpPEMHEKHCIOTH B (OPDMUPOBAHNH MJJIIOBUAJLHEIX TODH30HTOB
COJIOHI[OB.

B cocras samosuansHoro ropusonta orwoumenue Si0, x Al,O, (mo comsimo-
KUCIOY ¥ 10eJI0OYHOM BHITAKKAM) COBNARAET C UX OTHOIIEHWEM B IiMpOPUIIN-
ToBOK Kucmore (4 :1). Hwwe, B uanoBuansHOM TOpH30HTE, OHO BEIPACTAeT
B moae3y Si0, (5 : 1).

B maTtepuucKoi#i ske mopoje pasuo 6 : 1, T. €. aHAIOTMYHO MOWTMOPHIIIO-
HUTOBOI KuCJOTe.

Taxum 06pasom mpomece XeCUIMKAI[ME HTIOBUAIBHOTO TOPH3OHTA BEIpaKeH

. u 3fech. HuwxHAs sxke 4acTh OpoPuaA KpeMHEKICJIOTOU 000OTramaeTcH.

JlnurenpHOe OmpecHeHMe ¢ HEPUOAMYECKUM 32COJEHHEM U PACCOJEHUeM
npoduaA, KaKk MBI IIOKA3aJH, IIPUBO/IUT COJOHIAKOBATEHE COMOHIE HA X CONO-
BOiA CTAfMM K OTPOMHEIM IOTepAM KaJbLMA U MAaTHHA N3 BepXHUX TOPU3OHTOB
0 CPABHEHHUIO ¢ MATEePUHCKOI IIOPOJOIA.

llapaamenbnoe Bo3pacranme cojepskanmsi KapOonaroB n OuxapboHaToOB
HAaTpUA B OTUX ke TOPU30HTAX TOBOPUT O TOM, UTO KOJHUYECTBO HIeJOdei
ONHOBPEMEHHO OTHOCHTEeJBHO BO3DPOCJIO.
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Conepsanue oOMeHHOTro Na B COZOBEIX CONOHIAX, NefiCTBUTENHHO, AOCTH-
raer 10 256—30 M.-3KB.

KoawnyectrBo o6mMmedHoro Na B COXOBHBX CONOHIAX

MaguneBCKOE ONBITHO® HONE . « . . o o &« 26 M.-oxB. (108)
OMCKas C.-X. ONBITHAH CT. o « » « » o « 20—30 » (109)
OperoHckoe ONBLITHOE TONE . . o o o« & 36 » (110)
3anagHan CHOUPL . o - o v & o o « = & 26 » (111)
Hesajga, Kaangopama . . « . . o . . . 2533 » —

To e MOMHO BUJeTh U B cOcTaBe OOMEHHEIX OCHOBAHUI, ONpEeJeIEHHEIX
B ofpasuax paspesza N\e 26 u3 comonnor KyitGumencroro kpas. Comepiianme
00MeHHOTO HaTpa 3jech jocTuTaer B ropusontax 5—10, 10—15 cm o 18.6—
22.9 M.-9KB., cocTaBusAs A0 359, or cymml KatuoHoB (raba. 70a).

Tabauya 70a
O6Mendpe KATHOHHM B COJOBOM COJOHIIE.
Paspes ¢ 26.
(Amasmrax JI. Mamaesa)

B ¢ B m.-skB.
Tay6una %o M OKE
B CM Ca” | Mg” ! Na'" | Ca” | Mg~ | Na' | Cymma
0—3 0.3810.11( 0.20118.91| 8.57} 8.57 36.05
5—10 0.60 | 0.22 | 0.43 |29.85]18.07|18.68 66.60
10—15 — 0.35 | 0.53 — 128.63(22.93 —

HymHo npusHAThH STOT MPOIEHT OOMEHHOTO HATPA HECKOJBKO HH3KUM, TAK
KaK B IPyTUX CIy9Yasx, CyJs IO JUTEPATYPHLIM JQHHEIM, B COCTaBe 0OMEHHBIX
0CHOBaHUIA B COfoBHIX cosoHNax Na o6srano rocmopcrsyet (75—959, cymmsr),
B TO BpeMA Kak B IpejllIecTBYIONIMX CTRAUAX KojmyecTso obmennoro Na, Bo-
mepBHX, pefro xocruraer 15—20 m.-okB., a, BO-BTOPHIX, B cOCTaBe OGMEHHHIX
ocHopauuit Na sanumaet aumib 15—259, u pepro 40—509,,06519n0 cHUIRAACH
B OCTEIEeHEHHEIX COJIOHIAX. B KadecTne 0YeHb BAKHOTO BHIBOAA MOHO Qop-
MyaupOBaTh Clie[(yloiiee MOOAeHNe. B mporecce BOTONUM COMOHIAKOBATHX
COJIOHIIOB OT CyAb(aTHO-XIOPUAHEIX K COJOBHIM fopMam B cocraBe OOMEHHBIX
OCHOBAHUIL IOJ BIMAHUEM NEPUOAMISCKOTO 3aCOJEHUA U PACCOJCHHS YMEHb-
maeTcA aGCOMIOTHO W OTHOCUTENBbHO cojep:anue obmemuoro (Ga m Boapactaer
roamgecTBO oOMemuoro Na, BeAymlee K HMHTEHCUBHOMY 00pasoBaHmi0 COJBI
1 aRKYMYJIALUM IOCJefHeil B I'DYHTOBOW BOJe U moYBe.

5. CogoBEe CONOHIMH-COJOHIAKN

B Hecronbko yrayOieHHBIX AeNpecCHAX U CTAPHWIAX BTOPHX WM TPETHUX
teppac pex HyiiOnmenckoro 3asomiba, Ha Teppacax [mempa, 8 Kymynpma-
cKoit ctenu u BeHTrepcKO# HUBMEHHOCTM MHOTAA BCTPEYAITCHA MOXUPUKANBL
COJOBHIX COJIOHI[OB, eille Goiee oborameHHbx comoii — xo 1.09%, HCO; u no
0.373%, COj;. IMomomenue ux 8 nenpeccusnx, Ha 00—100 cm yraybaenssix cpepu
COJIOHI[OB Teppachl, 3aCTABIAET AyMaTh, YTO B HAKOIUICHUA COXHI C TIOBEPXHO-
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©TH yYacTBYIOT TaKAKe W NPOLECCH IPUHOCA ee ¢ OKPYKAIIMINUX COIOHIOB.
Takxum 06pasoM dTu COXOBEIE COJOHIEI 3aTPOHYTH IPOIECCAMHU PeTpajanon 1
ABIAITCA, IOBALUMOMY, (ODMaMu NEPEXONHHMA y/Ke K KOJIOBAATHHBIM
¥ MPHEO3EPHBIM CONOBEIM COJIOHYAKaM (KOTOpHIe HAMU PaCCMOTDEHH! BHIIIE) H,
CTPOTO TOBODA, BEIXONAT 3a Ipefexntl paga paccogexHus. [lo mopgomorum n
XUMUYECKNM CBOIICTBAM COJOBEIE COJIOHI(BI~-COJOHYAKU [0 HEKOTOPOl cTelleHHA
CXOKE ¢ COJOBHIMII COTOHIIAMM, OJHAKO HA PANY ¢ 9TuM OHU 00IajanT cuenn-
(PuyeCKEMN IpU3HAKAME.

B cyxom cOCTOSHEE ¢ IOBEpXHOCTU MOYBA MOKPHITA TOHKOX mblIeBaroii 6e-
mecoBaToit Kopouroit (10 2 mm). Hmxe — nmoTusiit 4epHoOypHIit, KOMKOBATHIN
(co caepramm ¢TONOYATOCTH) TOPU3OHT 0 B—9 cM, 0OLIIHO OYpHO BCKUIAET OT
rmcnotsl. G 5—9 o 15—20 cM pacmomonten KOMKOBATO-3¢PDHACTEHI YIIOTHEH-
HEI TOPU3OHT, TaKAe OYeHs TEMHOTO I[zeTa. 3aTeM OKpacKa CBeTJIeeT i MOABJIA-
10Tcsa Gyphie oTTeHKU. Brigenenus runca o6sr4so orcyTersyor. Konrperuu Kap-
GOHAaTOB BEHIpAJKEHHI IIJIOX0, PACIONATAITCA OHU HA TIybmHe 2—2.5 M 1 mHOT AR
fasse OTCYTCTBYIOT BOBCE.

I'pynTossie BoxHI Beerja MPUOOAHATH MO CPABHEHEIO ¢ OImM3IerxamuMa co-
J0HIAaM¥ ¥ 0OEIYHO HAXOMATCA HA TuybOmue 2.5—3.5 M. Pacmomarasce, kak mpa-
BUWJIO, B JIEIIPECCUAX, COOBHE COJOHILI-COJMOHYAKY Ha JHUINE ITOCIeTHUX OpH-
ypOUeHHl K HUYTOKHHIM BHIIYKJIOCTAM, HAa KOTODHX HCHapeHMe IIPOTeKaeT
OHlCTpee W COJM AKKYMYJIUPYIOTCH UHTEHCOBHEe, 4eM Ha DJIEMEeHTaX OTpuIa-
TenbuHX. Hufie IPABOAUTCA ODUCAHME THNHIHOTO NPOPEIA COJOBOTO COJIOH-
na-comon4ara mo paspeay Ne 23 B Kyiibommesckom kpae, ITI repp. p. Camaprn.

0—4 (5) cm. Byposato-cepblii, GeflecoBaTHIA HA TPAHAX OTAEILHOCTEH, KOMKOBATO-
rapiOucTHA, naoTHLE. Bypno Bckmmaer ¢ HCI. C noBepXHOCTH TOHKAs MNBLIEBATaR KOpPOY-
Ka (1 MM) cepoBaTo-6€JeCOBATOrO I1IBETA.

5—20 cm. YepHnii, nNAOTHBIA, KOMKOBATO-8€PHUCTHIA. KOMOuUEM mpu cEaBIMBaHAK
pacnajaloTcA Ha Mejnne sepHa. Bekmnanue GypHoe.

20—30 cM. Bolee cBeryni, ¢ 6ypoBaTHIM OTTEHKOM, DPACCHINAETCA HA MEJNKHe 3ep-
upIkn. [Tepexom K caemylonleMy rOpu3OHTY NMOCTENEeHHBIH.

30—80 cm. TemHOGypbIA, TOM Me CTPYKTYDPSI; K HM3Y TEeMHble TOHA NOCTENeHHO
0Caa6eBaloT.

80—150 cm. Hexro-Oypelii CyriIMHOK, 3aMeTHO BIAMKHee NpeApiAyilero, KyGoBup-
HOH CTPYKTYDbI.

G 150 cm. Brsknit, BIAKHEI, OrjeedHbli cyramdok. Ha riay6mae 200 cMm nosas-
JNAIOTCH TPA3HOBATOCEpHie NMATHA Kap60HATOB.

W3 comocraBmeHust MOpQOIOTHE COXOBEIX COJIOHIOB-COIOHYAKOB ¢ Mopdo-
J10THell COXOBHX COJIOHIOB BUIHO, 9TO MCYe3HOBEHUE, PACIIBHIBAHHE CTOXOUA-
TOTO TOpH30OHTa 34ecCh NAET [AaJablle.

Hmwxeme:kaliue TOPH30HTH He TOJBKO HE EMEIOT COJIOHI[OBOTO CTPOEHHSA,
HO fae OTIMIaloTCA KOMKOBATO-3ePHECTON U 3epHUCTON cTpyKTypoit. Ode-
BOJHO, IIPpUYNHA 33KII0YaCTCA B IepEeNmOJIHEHNU JTUX TOPHM3OHTOB COJIAMEA 1
B KOATyIANNY KOIOUAOB ¢ 00pa30BaHUeM IICeBAOCTPYKTYPHEIX OT/eJbHOCTEH.

B rawecrse Apyroro mpumepa cOXOBOTO COJOHIA-CONOHYAKA TIPHBOIHATCH
caToe omucaHme paspesa Ne 44. 9TOT paspe3 CBOMMM BHEIIHMMY MPU3HAKAMHI
emle 00IpIIe MONYePKABAET MEepPeXONHOCTh K cOROBEIM coloHNaM. OH 3amomeH
B KOTIOBAHE HpHOIMBUTENBHO HA 7D CM HEMe OKpY/Kaiei TeppHTOpHH,
3aHATON COXOBEIMI COJIOHI[AMU.

10 Comomwaxe ® comoumu 145



Ipesnasa reppaca p. Camaprm (Kosuos).

C TOBEPXHOCTH SHAUMTEJNHHHIC TPEUUHEL,

CIiouIHo¥ ryMyCOBEHA TOPHBOHT OTMeueH 70 TJIy0. 40 ¢M, npuuem rop. 0—20 uMeer

0oJlee CBETIYI0 OKPACKy-

C10164aTO-TIILIGNCTEIA, CHIBHO YIJIOTHEHHBIH rOPHSOHT HAYMHAETCA ¢ riyOmsbl 20—
25 cM. Bekunanue ¢ noBepxHOCTH. Brigenennii KAp60HATOB U THINCA HE OKA3ANOCH.

Komuowlby

8 wm 38

50

100 A

/50

200

250 1

300

Y ¥

5 0 5

Dur. 12. Comepoi npodmib ceAOBOr0 COICHIA-COJOHYAKA;

Anvonbr
b m 348

ct’

5

111 reppaca p. Camapxm. Paspes Mo 23

YpOBeHb TPYHTOBBIX
BOX, — C 259 CMm.

Mo  xumugeckum
CBOMCTBAM  COJOBHIE
COJIOHI(E - COJOHYAKE
OTIIEYATCS npeobia-
JHaHueM B COCTaBe CoO-
seit GurapboHATOB M
rapbouwaToB wWaTpus,
CKOILTAMUXCA B MAK-
CEMyMe IO COJOHYa-
KOBOMY Tmmy, Omus
NMOBEPXHOCTE IIOYBHI,
mmbo paxe Ha camoit
moBepxuocTE  (Tabu.
71, 72 m ¢gur. 12).

B naubonee BnIpa-
REHHEIX CIYYaAX XJI0-
PEAB, KaK mpaBuio,
NPECYTCTBYIOT JIMID B
HeboapmIoM  Kommde-
cree. Cymedarsr Na,
ABJAAACH  OOBIYHBIMU
CIyTHUKAMU CONH B
COJIOHIIOBRIX paiiOHaX,
YYaCTBYIOT B 3acoJe-
HON Ha DAY ¢ COxoit
B Ooublme#t cTemeHu
(raba. 71 @ ¢mr. 12).
OpnHaxo HabmMOKAKWTCH
cIyd4am B Tex jke pai-
OH3X COJNOBHIX COJOH-
OB, KOTA2 COAeprKa-
HUe XJOPUOB U CYIIb-

paroB cocraBaser B ropmsontax arkymyaamma xo 0.1—0.29 Cl' u
0.3—0.59% SO"; m Goxmpime, ocTaBagch Bee ke B OTAEIBHOCTH B NOXYMHEH-

HOM IIOJIOHEeHHnH.

OTH COJIOBEIE CONIOHLE-COJIOHYAKY, ¢ yIACTUEM B CONAX XJIOPUJAOB U CYiIb-
daTos, pacmomaramTea TreoMop(oOTAYECKH HMAe, Yalle BCer0 HA BTOPHIX
teppacax (rabm. 72). Ha Teppacax Gomee [peBHUX W BHIIIE PACIOJOAXGHHBIX
XJ0pufLl B CyabPaTHE OOBIYHO HMPECYTCTBYIOT B MOHIFKEHHBIX KOJIAYeCTBAX.
Taxoe pacmonodeHue KOHCTATAPOBAHO Hallell SKemeAumueir Ha Teppacax
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p. Camaprxu u ee mpuroxos (I'pmropmes), a uccaenosanuamu [. I'. Bujen-
cKoro —Ha teppacax [Huempa (190). 9ro e norasano E. C. BnampnM
ans reppac p. Jona Hmxe p. Kamau (114).

Boabmee y9acrue ApYyrux codeit, kpome yriekmciaoro Na, 09eBUAHO, HANO
paccMaTpuMBaTh KAK INPuU3HAK, CBOMCTBeHHHIT MeHbIIeHl pPaCCOJIEHHOCTH
B IPOULIOM COJ{OBHX COJIOHI[OB-COJIOHIAKOB.

Hak npumep nofgo6HOT0 cOMOHINA, HuKe IPUBOANTCA aHAMu3 paspesa Ne 17
(nonmuua p. Hom O6nua cr. Boraesckoit) uz wuccaeposamuit E. C. Baamnuoro,
KOTOPH Ha3BaJ ero «COJIOHIAKOBATO-COROBEIM cosoHImom» (Tabma. 73).

Tabauya 73

JlaHHBEe AaHANIN3a BOJHKBX BHTHAMKEK M3 COTOBOro COMOHIA
corxowyara (B %). HommHa p. [oua

, BogHad BHTHMEKA
[ah)
Tay- | &
4] 8 g eJ0UYHOCTh
nHa % 8 cyxoit m
B CM 8_‘2 :5), Cl: SO;,” Ca-* Mg..
g g | o | ocTaToK obmaa Cco,"
ol I (&)
0—2 |2.11|0.80[0.26| 2.261 0.145 0.012 0.149 1.108 0.028 0.016
2—7 14.35{1.08{0.50| He onp. | He onp. | He onp. | He onp. | He onp. | He onp. He onp.
25-—3014.97i0.77|0.70] 2.213 1.286 0.432 0.298 0.496 0.033 0.012
75—80(4.36(0.36|4.83] 0.487 0.185 0.056 0 037 0.096 Crnepsr | 0.012

Boaee mommrensnoe win 6olee MHTEHCUBHOE ONpecHEeHUE, KOHEYHO, IpuUBe-
AeT K CHU/HEHWIO y9acTud XJIOPHAOB M CYIH(PaTOB,

Perpammponannbie cOfoBhe COJOHIIH- COJOHYAKH B 3aBOJKbEe MOI'YT OBITH
MITIOCTPHPOBAHEl aHAJINM3OM BOJHOI BEITSKEHN u3 paspesa Ne 29 (raba. 72),
3aJI07KeHHOTO HA Bropoil Hapgnoiimenuoit reppace p. Camapku 6aus ¢. Anppe-
eBKa (I'puropses). MccnenoBanue COROBHX COJIOHIIOB-COJIOHYAKOB B DTOM jKe
paiioHe, Ho Ha Tperbeil Teppace p. Camapku Gaus xyT. JIyrosoro, T.e. B ycio-
puAx Oojree fpeBHux u Oonee NPeHMPOBAHHEIX, /AT yike 110 XUMWU3MY H0OYTH
9UCTHIT CONOBHIN COJOHEI-CoNoHIaR (rabia. 71).

Hanomaum (onmcano BHuie), aro 3eMardeHcKum B paiione Hesxuna onn-
CaHH COJNOBBIE COJOHYAKHM (T. e. MAJbHeHIad CTajus DBOJIONUN), B KOTODHIX
Cl’ u SO”, e ycramoniensl coBcem (67).

ConoBuiit comonuak, onucanunrii Pozdena B 3anmaguoit wacru Benrepckoit
Hu3MeHHOCTH, Takke uMes Gl u SO”, B cocraBe coneit nmub B KOJNMIECTBE,
n3MepAeMOM COTHMU Noaamu (66).

B ycaosmax pgempeccuii, B KOTODHIX pa3BUBAIOTCA COJOBEIE COJIOHIIL-
COIIOHYIAKH, CyMeCcTBYIOT HOCTOTHHEIN TPUTOK M OCeJaHWe PasiMuHOIO MaTe-
puaxa. IlooToMy 3pecs KpaitHe TPYAHO HPOCHEAUTH 33 MAMEHEHUAMHI B BaJIO-
BoM cocrase (rabu. 74 u 75). Bo BcAKoM enyuae,MOKHO BHIETH, 9TO TOJYTOD-
HHE OKWMCJH ¥3 BepxXHeil 9acTH Npoduisa BHHECEHH: 7kele30 Ooabhle, aIOMM-
HU# MeHbille 11 Mapraser ellle MeHblle; THTAH UMeeT IPUIHAKM OTHOCUTEIBHOTO

naronmenua. To sxe samerno B pacrmpepenenun CaO u MgO, maromux xaprunry
ABHOTO HAKOIIJIIeHHA.
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Tabauya 74

Copobmii conoHelW-codouuar, Banopoli ananna {ﬁ‘}{, HA CYEYI Nousy).
I11 Teppaca p. Camapun, Paspes N 23,
(Anamnmar H. Koponesa)

I'n Morops npn Iarpoco-
YGuua Si0, ALO, FeOy | TiO, MnO Ca0 MgO npoeaze | Cpom | nEweass
B CA BAHII BOJA
0—5 20,09 L | &0 1.64 0,09 7.0 .04 11.20 o4 .10 395
5—10 59. % .43 4.27 1134 0.08 6. 65 3.13 11.406 95.53 3.92

15—20 6. 50 9.67 -’:.1§ i.06 0.09 4.01 3.33 42,39 O6. 18 A 30
25—30 56.07 9.50 4G5 1.04 0.08 B.14 .22 12.12 5. 80 4.30
35—40 6. 53 9.82 §.32 1.14 0.08 8,492 3.98 11.60 6. 39 3.85
Fa—H0 55.33 9,20 & 6% 1.5 0,08 11,14 .61 11,42 05,67 3.34
230—240 G4, 59 9. 76 5,03 100 0.08 7.30 2. 20 7.65 97.61 3,35
Tabauye 75
Ananws smTAxKER 209 HCl (B 9 #Ha cyXyw nousy).
(Anamrons T pefianx)
1 8i0; B 5%

TayGuma » o Si0, AlO, Feg Oy Tilk, Mg Cal) MnO PO, IZOH-: /o

=5 0.12 &40 3.42 0.05 0. 0% 6. 59 2.83 0.20 #.83

S—10 0.19 4.20 3. 66 0.07 0,09 G.70 2.69 018 10.15
15—20 0.19 4,10 3.61 0.07 0.08 B.41 .42 015 9.11
25—30 0.20 534 .80 0.07 0,08 7.64 3.90 0.13 0.0+
A0 0.20 4,27 3.87 0.07 .08 B.03 3,71 0.12 9.57
T5=—80 0.20 4,14 3.76 0.07 0.08 10.64 2.32 0.10 7.62
195—200 0.19 5.52 3.90 0.07 l 0.07 6. 7 2.06 0.09 q9.18




OueBujino, naxonuenme GCaO m MgO — aBnenwme yie 9mcTo BTOpMYHOE,
BOJHMKIIEe DM YCHJICHAN COIOHYAKOBOTO PEMMA M BOCXONSIIMX TOKOB. ITO,
HKOHEYHO, OYeHb MCKA3MIO ITOJOKEeHHe IMOJYTOPHBIX OKMCIOB M, BO3MOMKHO,
ABHIAOCH MPUYMAONR MX KAMKYIMETrocA CHUMKEHAA. Y YATHBAA 3TH cO00Opaskenns,
HOPAIOK TOABMKHOCTH COeHMHEHMA MOKHO PHCOBATH B CIAEAYVIOINEM BHJE:

TiO;,Mn0,A1,04,Si0,,Fe,0,.

Ha aToT pas TuTan 3anAN coBeplUeHHO He 00BIYHOE eMy MeCTO. T0o e MOKHO
¢razaTe 1 0 S510,. CooTHomenne e Mexay Mn, Al n Fe ocramoce TeM ske, 9T0
u mupexe. BomsimM M3MeHeHMAM IOABEPTAAch amMOpPHAA KPEMHEKMKCIOTA.
Ona 3aHAIA B 3TOM COJIOHIE-COIIOHTAKEe 6aMOe HH3KOE MECTO II0 PACTBOPHUMOCTH
B MIEJ0YM, YTO OUATH-TAKHK MOKeT OBITh CHeJcTBWeM ABYX IPHINH: OCHOB-
HOe — DT0 BHHOC IOABMKHOIN KPeMHEKMCIOTH [0 KpPAXHMX cTelleHEeH; KpoMe
TOT0, BO3MOKEH W IlepeX0j B CTOWKNe, KpmeTaimdeckne POpMEHL.

Emrocts o6MeHa y COMOBBIX COJIOHYAKOB JOBOJNKRHO BeICOKasm — H0—70
M.-okB. M3 nux ga poxro obmennoro Na, cyas mo pamgsim opmenwna,
3urmonna, Kelley u ramum magaer 1o 30—45 m.-3k8. mpn 70—90 9, oT cyMME
o0MeHHEHX ocuoBaHmii. TakmM 00pa3oM B PAAY COJOHYAKOBATHIX COJOHIOB
Hambonbmeii BemmumHOM O0OMeHHOro Na OTIMYAKTCA COJOBBIE COJIOHIH-
COJOHYAKM.

Coaonywsl pada ocmenneHus (paccofeHiie ¢ OMPHIGOM OM 2DYHMOGHLE 600)

1. COTOHIXH OCTATOYHOCONOHUYAKOBATEE

. GosoHIH 3TOTO THUA CBABAHE ¢ TPYHTOBHIMH BOAMH JNIIL IIEPHOIUICCKH.
dTa CTANA PA3BATHA COJOHIOB HACTYIAeT HOCae HeKOTOPOT0 onyckannda 6asmca
9POBAM, HAYAIA PACUWICHEHAS I APEHAPOBARAA PAKOHA M IIOCIIe/Y IOIIero CHIHE-
HUsI YPOBHA FPYATOBHX BOA. 3lech Ipe0d1a aioT IIPOIecCH IPOMEIBARAA IIpodn-
i1 IOYBH H ee pacconeHnss. OpuaKO B OTjeJbHEE IEePHOHBI BRICOKOTO CTOAHHA
YPOBHA I'PYHTOBHX BOJi OHM CMEHSIOTCA IPONECccaMu IMOJCOJIOHN0BOr0 3acoe-
HuAa. CONOHITH HTOH cTa MM XapaKTepM3YTCA CAeYIOMMUMI IIPA3HAKAMHA:

a) 6osee niamMeHee XOPOMO PA3BUTHIA BIIOBHANLHEI ropu3odT (8—15 cm);

0) cpaBHATeNHHO HM3KO OIIYIIEHHBIH YIUIOTHEHHBIA CONOHIOBHI Iopm-
30HT XOPOINO BHPAKeHHOT0 CTOA0YATOTO0 MW HPH3IMATHIECKOTO CTPOEHMA,
HHOTJa fiaske ¢ HEKOTODPHIMM IIPpA3HAKAMMA OCOJOJeHHA CBEPXY;

B) BckmmaHme KapbOorartos ¢ mpo6Goit HCl y ocTaTo9n0coN0HIaKOBATHX
coan0HN0B mosBasgerca ¢ 20—30 cow;

r) BufleleRMs Tmoca, Habmopgasmmecsa y CcyabPaTHO-XTOPHAHEX COJOH-
YaKOBATHX cONOHRNOB HA rnybune 20—40 cm, 3aMeme HE 33€ch Kap-
OomraTaMmn, OpHYeM UOCHeHHE yHe HECKOJHKO OIYHIEHH IO CpaBHEHMIO
CO CBOUM IIePBOHAYANBHEIM ITOJIOHEHNEM;

1) Bhyjienenna KapGoraros HabmopanTea ¢ raoydmnn 25—40 cm. Popma nx
BEIJeJICHNA B BepXHelt 90T TOPA30ATa npubamxaeTesa K OGenoraaske, a B HMH-
Hell, CMBIKaolfeiicA ¢ TOPU3OHTOM BHeJIeRMA THIca, MMeeT XAPAKTep IATEeH
A OPOHKUIOK.

YOnoTHeARHNE TOPM3OHT HOJOOHHIX COJOHIOB 3HAYATENLHO DPACTAHYT
BCJI/(CTBHE CMBIKAHMA COJNIOHIOBOTO M KapOOHATHOTO OKPEeMHEHHOTO TrOpH-
30HTA M HEKOTOPOTO OCOJOHNEBAHHSA IIOCIETHETO.
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Tnne moasaserca ¢ 30—40 ¢cM 7 pacmonaraeTca HeCKOIBKAMM IIPOCIOAMMK
¢ MAKCHMYMOM B IOoACTOXOwaTOoM ropm3onTe. OTAelbHEE JPY3H BCTPEYAOTCA
mo rpyuTOBHX BoA. I'pyHTOBHE BOMH 0OHYHO Haxoparcsa HA TIyOmAe 6—8 M.

OcTaTOYHOCOIOHYAKOBATEE COMOHIK OTIMYANTCHA yiKe M3BECTHOU IIPOMH-
TOCTHIO pOoduUAA OT BCeX cosell, ACHEM IpeobIananueM cyabPaToB HAX XI0pH-
jaM# BO Beex 9acTax npoduis, HEKOTOPEM yBenmyeHueMm o0mMeil HIea09HOCTIX
mo 0.10—0.05% HCO’;, (xora mopmancHhe KapOoHaTh cBOOONHO He cymle-
CTBYIOT TaKwH#e), OObIIell pacTBOPMMOCTEIO Tymyca. Bee aTm mpuanakm cBufe-
TeABCTBYIOT 0 IpeoOIajaHAN HUCXONAMMUX TOKOB B IpOodmie M HAKOIJIEHHN
TANUYHEX CBOMCTB KIIACCHYECKOT0 «cTonbuaTtoro comonma». OgHAKO pacrBo-
pHMEe cONM, B TOM YHCIe B XJIOPHCTHE, BCe ellle COXPAHAT 3aMeTHHE MaKCH-
myM Ha raybumne 40—70 oM mojx ¢TONOGYATEHIM COJOHIOBHIM TOPM3OHTOM. JTO
CBHETeILCTBYET 0 TOM, YTO ORBAIOT IEPHOH 3ACONAIMET0 BAUAHEA TPYHTO-
BHX BOJA. B 0CHOBHOM e He00XOQUMMO PACCMATPHBATL 3TOT MAKCHMYM COJiel
KaK OCTATOYHHIH.

B xawecrse MuocTpanmM NpoduiaA 0CTATOYHOCONOHYAKOBATEIX COJOHIIOB,
IPABOJUM OLMCAHUE, CAeNaHHOe Hamel oxcumegmumedt B 1935 r. (I'. 1. I'pn-
ropseB).

Pazpes N 7. 3anomen B 2 kv B 3103 or Tanosexoro orjgemeHus
coBxosa Ne 452 m B 300 m x G or p. Topryn. Ilosrmennaas gyacTs MHEKpO-
penneda HA BTOpoOil Teppace. PacturennHEi#E mokpos: Artemisia paucifiora,
Kochia prostrata. OrpennHble skseMIuiape Statice sareptana.

TloBepXHOCTE MOYBE MOKPHTA CETHI0 MEJAKHX TPEUIMH.

0—8 cMm. CepoBaTO-MeATHI, PLIXJMMA, CAOHUCTHIA H TOPHCTHII, TyCTag KOpHeBasd CH-
crema. I'pannya pesxasd.

8—25 cM. Hopuunepo-Oypufi, ouenn NAOTHRIA, ramuueBaTuiii B msyoMe. CTPYKTypa
cronbuaTtad. BepxHaa vacTh CTONOMKOB paspymieHa. IIpephIBHCTOE BCKANAHNE HAUWHAETCA
¢ 18—19 cM. Hue BCKUNAHKE CTUJIOIIHOE, HO HE cuisHoe. Ha ray6une 19—20 ¢cM nHabmmo-
RAI0TCA TpAsHOBaTo0elble FHUJIKW, NPHYpO4YeHHEIe NpenMYUIECTBEHHO K HODHEBBHIM XOAaM.
BepoartHo, aro BHpedenun CaCoO,.

26—33 cM. Oxpacka npepHpyuiero, Ho 6ojee cBeryas. IIJNOTHHIT KpyNHOKOMKOBATHIN
(npraMoBHAHO-KyOHMuyeckan cTpyurypa). B Bepxueit yacTu rpasnobesnse nsarHa xapboHaTOB.
Hmxe muasn cynb@aTos (BepoATHo, n xapGonaTos). I'paHAna 10 OKpacKe pesKad.

33—60 cum. jHenTo-Oyphili, CYyrANHNCTHI, C PeIKAMA BaTeKaMu ryMyca. He mJIIOTHEIL
I'ycTo HOKPHIT BHEJIEHUAMH CYJL(ATOB B BARE AMIJIOK M IATHHIIEH.

60-—200 cm. HenTo-GypHif OAHOPOAHEL CYrJIMHOK, YHJIOTHEHHE, ¢ pasOpOCAHHLIMI
BHIIEJICHUAME CYIbHATOB B BAfIE ToueK u xuy0k. Ha rary6une 65—70 cM pefxre pacilibiB-
4JaTee HATHA Kapbonatos (Ca.

C 118 no 200 cM BeTpewaloTcA HeGONBIINE ADY3H MENKOKPUCTAJIIAYECKOro CHANCA.

Ha raybune 170 cM cYrJMHOK MeJaeTCA 3aMeTHO BiasiHee. H m 3 e— mero-0y phiit
BJAAHBIH CYrJIMHOK C M3peiKa BCTPEYAIOIMMHCH TOHKAMEA NecYaHbIMi IpocioiKkamn.
IpynaTosas Bofa Ha rayGuse 6.8 M,

OcTaTOYHOCOIOHYAKOBATEE COJIOHIE IHPOKO PACIPOCTPAHEHH B KOMILIEK-
cax H0YB Ha Teppacax pek 3aBosxbsa, Hammeinroir ACCP, OpnxoHuKuaseBoKOTO
rkpasa (pp. Epycnan, Boasmoi#r m Maawit Vsenn, Mannu, Byitsona o jp.).

CremeHh OIIPeCHEHHOCTH OCTATOYHOCOJOHYAKOBATHX COJIOHIOB BO3pacTaeT
B YCIOBAAX JY4Ymero ApeHAka M B PAKOHAX OTHOCHTEIBHO 00lee JpeBHUX.
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Ve B HAITUX npexHIX padorax (89) MH mOpasfeadaM OCTATOYHOCONOH-
YaKOBATHE COJIOHI[H HA ABe MOATPYIIL: a) 0CTATOYHOCOJIOHYAKOBATHE, Hepuo-
ANMYECKNA CBA3aHHEE ¢ TPYATOBEIMHE BOJaMM (HEIHe OMCAHHHEE 3/(ech), 1 6) ocTa-
TOYHOCONOHYAKOBATHIE, He CBA3AHHHEE ¢ TPYHTOBBIME BOAAMu, nub0 cBA3aHHbIE
¢ HAMH Yepe3 IJIeHOYHble PACTBODH JIHIIb B PeIKUE IIePUOJH.

Coenmaneune ucenegosannsa 1935 r. B 3aBom#ne IOKAa3aIu, 9TO0 COJIOHINH
BTOPOii MOATPYINIH 3aHAMAIOT OOMHUpHEE TEPPHUTOPHUH, AMeIOT OTYETAMBO BH-
pasKeHHHI THu TpoduiIA, OTIMYAOTCH HOBREMHU cHenuuIecKNMM IIPI3HAKAMM
(ocTerrnennE).

B nacrosmeit pabore MBl cumTaem yike He0OXOMMEIM BHAEINATE ITH COJIOH-
IHl B CAMOCTOATEINGHYI0 TPyNOy Hoj 0oOmuM HasBaHMEM OCTATOYHOCIA00CO-
JIOHYAKOBATHX COJIOHIOB.

Mopdomoruyecknii 1 XuMHYeCKHA OPOPUIN STUX COJOHI[OB €CTECTBEHHO
BAPUUPYIOT B 33BACUMOCTH OT MECTHHX YCJIOBHil, ApeHHPOBAHHOCTH paioHa
n KoaebaHmil TPYHTOBHX BOJ.

Obmee HampaBieHMe BOJIONHMU OCTATOYHOCOIOHIAKOBATEX COJIOHIOB MAET
B CTOPOHY 3AMHUPAHUS CBA3N ¢ TPYHTOBEIME BOJAMM u IpeobIafaHAA HACXO/s-
mux ToxoB. Iloaromy Oomee passuTble (POpPMEI OCTATOYHOCONIOHYAKOBATHX CO-
JOHIOB XapaKTepua3yITcA 00piIe# MOMHOCTHIO BIIOBAAILHOTO M MANIOBAAIIb-
HOTO TOpPW3OHTOB, OoJdbImel rayOuHOIl BCHKMIAHMA M HDOABIEHNS TOPU3OHTA
KapOonaToB, Oonbimeil HPOMHTOCTRIO m Ooxee raybOKEM pacIIONOKEHHEM
MAaKCHMYM4 JIeTKOPACTBOPHMHX coJielt B mpoduie.

Xumudeckue ¢BoicTBa paspesa JNe 7, npodmab KOTOpOro paccMOTPEH BHIIe,
nanocTpupylorea taba. 76,77 m dur. 13.

Bepxunaa gacte npodmia go 30 cMm 0XBadeHA OTYETIMBO BHIPAAKEHHEIM CO-
a0oHNOBEM HporeccoM. Gyxoit ocraTor 3mech okono 0.5%,, B TomM umciae 061HanA
menaowyHoCTs goctmraer jo 0.419%, HCO';.

Husnaa 9acts cronduaTroro ropusonTa eme ¢OJOHYaKkoBaTa. Ho MakcmMyMm
COJIeli 9TOM OCTATOYHOR COJOHYAKOBATOCTH pacliojaraercs JHUIIL HA rayOmue
45—70 cm (cymma comelt 2.6—2.3%). 3xech #e ¢ 3D oM HAYMHAETCA TOPHBOHT
MaKcMMaasHOr0 cromrenns rumea (1.379%, SO”,), cpueTearncTByIOmMMA 0 AK-
TeJIbHOM pemmMe BO300HOBIeHUA ITePHOLUTECKOl ¢cBA3H ¢ TPYHTOBHMHI BONAMHM.
IlopaBaaomee mpeobnaganme cyasdaTos B npoduie OO cpaBHEHHIO ¢ XIOPH-
/laMu, HECMOTPSA HA TO YTO B TPYHTOBHX BOAX NX OTHOIIeHMe paBHO mout: 1 : 1,
yKashBaeT HA paccoseHre KAK HA OCHOBHOe HaIpaBJeHme IpOnecca B TpYyHTe.
ODTOT IIpONECt HACTONLKO MHTEHCHBEH, YTO B TPYHTOBHIX BOJAX CyMMa COiel
pasna mmnb 0.81 v/, ua xoropsix Gonsme 1/, mafgaeT HAa OO METOTHOCTH—
0.31 r HCO',,.

Ilepexogamux B BOJAHYIO BHITAMKY HONYTOPHHEX OKUCIOB M KpeMHEKH-
cxorsl B mpomme memmoro: Si0,—0.011—0.018%,, R,0; — mo 0.0089%,.
JTO He HjeT HEM B KaKOe CcpaBHEHHe ¢ IIOJBHVKHOCTHI0O KPEMHEKMCIOTH
X HOJYTOPHHX OKHCIOB B COJOHYAKOBATHX COJOHIAX, 0COGEHHO COHOBHIX.

HeBenmko m KonmecTBO pacTBOPMMOro B BOJAHOW BHTHAMKKE TyMyca — He
BHle (0.04%,. MaxcnMyM KpeMHEKHMCJIOTH M I'yMyCa COBIAjaeT ¢O CTOX0YATHM
COIOHIEBATHM TOPH30HTOM.

B xauwecrse npyroii mimiocTpanmu OCTATOYHOCOJOHYAKOBATHX COJOHIIOB
MEI IprBojaM Tabn. 77 ¢ amanmsoM BOAHO# BHTSKKE paspesa N 46, co
BTOpOit Teppace p. bouenioi YaeHs.
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Tabauya 76

JeTaToqMHocoAoHuakoBaTHA cononey, Jannwme ananusza 50, runnca, pH, HOOXHOR DRTABKN
(v % /m.-pre, Ha cyxyw mouey). 11 Teppaca p. Topryw, Sapommie, Paspes N 7.
(Anamptax T. TepenbcoH)

Caytusn o cu nn::.m.l mﬂm T‘;Iﬁi‘_, 1 B0, Elly rﬁ;lm R0, o M- Ha HS:],_.; Pt City
o5 7.8 0.08 | Her “"f'?? ”ﬂ"ﬂ '“;’:1” none 0.006 Ter "6":";7 ";_’;f T:E 0.0080 8.77 e oom.
—13 502 0.23 . '}i‘ﬁs ':'l'}'f-:“ ﬂTf:E "ﬂ&m 0,022 . 0084 “:'f ':'{"'_’%'_f?- nﬂ? 0.0068 7.08 .
2420 518 0.51 , “:;‘: ':';’“:"' '}fza %‘_‘;25 0.041 0.0016 “Aﬁs “Ef“: f“'-;'f';:"l 0.0877 7.5 .10
540 5,06 Lo | e “—"]'5'22“ ";::7 ;:::" “ﬂf 0.0 0.007% ln‘l%:i Eﬁ?'{% 1.9727 | Te cnpen. | He onpen.
4550 850 5,08 . %%% -%2—“- 0,684 0. 0021 “;f:ia ':‘;"’i? ff:‘:ﬂ' 1.6778 ® »
B5—70 4.28 282 | e "f:;* ':'?2;?“ i “("'_"l:'j:s Te empon. | 0.0077 “;g" ”::_:“ '::g“ 18218 » .
5100 He onpep. | 1.6 * 2::'1 ﬂ:g uﬂl}::s He onpeg. ¥ He onpex. nﬂl?; 0203 nﬂ“g 0,637 " ®
120—125 L] 1.5 ] —';.%. —B;% {;%:i w - » —n:g‘i:— ..-:%E':._ %— 0,640 ] »
O O I O A B 1 S RPN (R £ 1 11 SOV )
1 585200 e carpe, 1.40 W Unﬂ:; ﬂ::f ':D':?] » u ® ?ﬁ ui?;: ?IE:E 0.7267 ] 8.77
HE0— 850 8,28 0.8 | 0.010 D!.:g? “;";3" “&T: . " - "“"}T "f::s ..":'é.t%:_ 00012 " He oupea.
A10—i20 8.7 020 | frer “:;’" ”;":"’ ”ﬂ: . " R “ﬁﬁ"’ “ﬁf‘ “;'1";; e onper, » »
UURE I P I B A1) N B I T T
070—850 s |08 | “;‘f:‘ S Lol . . . i “:::“ o] eaew » '

r""'ﬁ:'m — T n’f:: n::: “;';:2 . » . 0.088 | 0024 | — - - -
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Tabimiia aeT OTISTINBYI0 KAPTHHY OCOJIOHNeBaHNA ropm3onToB 0—25 cm
(e109HOCTH) M TePHOAMYECKOTO 3aCOJIeHMA HMsKHell JacTm Hpodmis, BHpa-
AAIOMEroCs B PA3BHTHH DPE3KO BEIPAIKEHHOTO CYIb(PaTHO-TMICOBOTO MAKCH-
myma B ropm3onte 50—55 cm.

O6pamasck K BaI0OBOMY AHAJHA3Y W COIAHOKNCJON BHTSKKE M3 paspesa
Ne 7 (raba. 78, 79, 80), M0:KHO BHJETH, UTO IO OTHOIIEHMIO K YCIOBHO MCXOJ-
oMy ropmaonty 195—200 cM B 2i0BMalbHOM TOPM3OHTE HOYBHN IIPOM3OILIN
3HaYuTeIbHEE M3MEHEHHs1 B IPOHECCe SBOJIIONMM COJOHIOB. Paccosenne uoco-
JIOHNEBAaHue COIPOBOKMAIMACH CIEYIONMM DPSAAOM sIBIEHMII: MHTEHCHBHO BO3-
pocao copepxanme P,0;, comepsxarme MnO (ma 239,), TiO, (ma 179,).
Jro Bo3pacTaHme HeOOXOIUMO OTHeCTH HA CUYET IOTepH IIPH PACCOIEHWU
n ocomonnesanmm GaO (—59%), MgO (—449%,), mexaouweitr, Fe,05 (—209,)
m Al,04 (—99%,) (raba. 78, 79 u 80).

CoOoTBeTCTBEHHO STMM W3MEHEHHSM pPsif, MOJBIKHOCTEl COeNmHEeHMI W IO~
PAMIOK OTHOCHTEIbHEX CKOPOCTEil MX BEIHECEHUA M3 BEPXHETO TOPHM3OHTA IPH
COJIOHNOBOM IpOLEcce NAHHOW CTafuw PUCYIOTCs B CiIefyOmeM Buje, HAYMHASN
OT caMHEIX CTOMKHX:

P,0;, MnO, Ti0,, Si0,, Ca0, Al,0,, Fe,0,, MgO.

Tabauya 80

JAanuwe BAXOBOr0 aHAaAM3a TOPUBOHTOB OCTATOYHO-
COTOHYAKOBATOTO COMNOHIA
(B mepecuere ma Gesrymycuylo M GeckapboHaTHylo Maccy; B %). Paaspes N 7

0—3 15—20 |195—200| 05 15—20 | 15-20

OKuHcCIOH B% or | BY% or| B % or

™M cM M 195—2001195—200| 0—5

Si0p, . . v . o oo oo ] 79.24 73.57 75.84 + 4 — 5 — 8
ALO;, . . ... ... .. 12.25 15.85 13.44 — 9 +-18 --29
Fe,0; . . oo . ... 4.08 6.28 5.09 —20 4-23 454
TiOy o v v v v v v v e e 0.82 0.80 0.70 +17 +14 — 3
MO . . ... .. 0.16 0.13 0.13 +923 4+ 0 —19
CdO . . ..+ .o .. 1.98 1.33 2.09 — 5 —37 —33
MZO v v v v v v v v v .| 1.4 2.31 2.70 —44 —15 +60

Heassa, oprako, paceMaTpmBaTh HpPONECC BRHECEHNA COSAIMHEHUN M3 BIII0~
BHAJIBHOTO TOPHBOHTA KAaK ofrocroponnmit. OdgeBmano, coefmmuenna (Pocdopa
He TOJBKO OTHOCHTEIHHO HAKOILIAIOTCA, HO M AKKYMYJIHDYIOTCH PaCTUTEIBHO-
crei0. To me, DoBuMMOMY, HAO CKA3aTh M O KAJIbIWM, 3aHABIIEM He CBOiCT-
BeHHOE €My B COJIOHIAX APYFOro Psfid MeCTO — BHINIE AJMIOMHUHNA. 37eCh MBI
BIEpPBHE CTAIKABAEMCH €CJM He C OMOI0THYCCKIM HAKOIIIEHNEM KaIbIMA B IIPO-
Iecce OCTeIHeHMs, TO, 10 KpaiiHeil Mepe, ¢ 3a[epsKKOil eT0 BHIHECEHMA.

JTOT PAR He 03HAYAET TAaKKe WM TOTO, 9T0 focdop, amOMIHMIT B KPeMHeKI-
CJIOT2 He MATPHPYIOT B HIKHUE FOPH3OHTH COJIOHIA.

06 sToM MO:xHO CymuTh XoTaA O moTomy, 9to P,0O5, Al,O34, SiO,, e roBops
yxe 0 Fe, 0y, makomwrsores 8 ¢ror6aaTom ropusonre min 61mu3 Hero, obpasys
MUUTIOBHAJBHEIA TOPA3OHT. JTOT IIPOIECC 3aMeTeH KAK IO JaHHBIM Bal0BOro
anaJim3a, Tak n mo HCl-suramke.
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Cyns 0o BAJIOBOMY aHAJmM3y, B WILTIOBHAJHHHX TOPH30HTax HambGoiee mop-
Bepsen sanepsrke MgO, satem Fe,0; u morom yme Al,O;. 910 omars-rakm
IOJIHOCTLI0 YKIAJLIBAETCsA B OOmMmil psAfl MOABIKHOCTH COeMHEHMH B COJIOH-
axX HA NAHHOM cTafum.

CoBepmeHHO HE ITPOCIEIRMBACTCH IPOIECC MITIOBANPOBAHUSA B OTHOLIEHNN
MnO n TiO,, x0T mociaegHUE OTHOCHTEIHLHO W HAKOIIAETCS IO CPAaBHEHMIO
€ MaTepHmHCKON HOPOJOii.

Kpemnexuciora mepessmBaer fBoitHOM mpollecc. HBapl Kak ocraroumbrin
OPOJYKT HAKOIIAETCA B BePXHHX OCOJIOfEBAIMNX TOpm3oHTaX. Kpemnmenm-
CII0Ta CAIMKATOB M AJIOMOCHIMKATOB, cyna mo BuTsmke 5% KOH, mmrpm-
pyeT BHE3, HAKOIUIAETCH B YINIOTHEHHBIX TOPU3OHTAX 1, HECOMHEHHO, IBIIACTCH
ofiROii M3 NpwmIMH X UeMeHTanum. [1o cpaBHeHMIO ¢ HpenmeCTBYIOINAMHA CTA-
OVAME COJOBIOBOTO Iponecca (MCKIIIOUAs COOBHX) BMEIBAHME KPEMHEKMCIOTEL
B WJLTIOBRAJILHEL TOpM30HT 1 KojmdecTso Si0,, pacrBopmmoit B KOH-BrTsasmke,
3HAYMTENHHO YHAI0. ITO MOKeT OHITH OTHECEHO 3a cdYeT O0UIero BHIHOCA
KPEMHEKHCJIOTE €O TIeJI09aMu m3 IPOPIIIA IHOTBH.

Tabauya 81

O6GvMeHunble OCHOBAHUA B OCTATOYHOCONOHYAKOBATOM
coaxoH e Paspes No 7.

(Arammmur JI. Mawvaesa)

B ¢} B M.-pEB.
Fay6una 8 cm
Ca' | Mg~ , Na- Ca Mg-- Na* Cymma
0—5 0.27 0.06 0.11 13.41 8.88 4.69 26.98
8—13 0.35 0.09 0.3t | 17.62 7.79 13.18 38.59
15—20 0.37 0.13 0.36 18.50 10.44 15.60 44,
24—29 0.17 0.11 0.43 8.73 9.31 18.57 36.61

Ho, ¢ ppyroit cTopoHEI, BO3MOKHO ¥ 3aKpeIliIeHne KPEMHEeKHUCIOTH B lopme
BTOPMYHBIX CTOMKMUX (IIePEXONHEIX K KBApIy) MEHEPAJIOB, MeHee PACTBOPHMEIX
B KOH (omaxu, xammenon).

ITo Bceit BeposiTHOCTH, BTOpPOE cOOOpaskeHme HAaO BpemeHHO oTOpPOCHTE, 110
Kpaitneit Mepe AJIsi HACTOAMETO pasdpeda. KpemaexncioTa Bo Bcem mpoduire X0-
pomo xoppeampyer ¢ Al,O;, coxpansisi ¢ HEM BCIORy OTHOLIeHHE, Omakoe K 4 : 1.

OnHaKo B IPOTHBONOJIDIKHOCTD IpenllecTBOBABIIUM CJIYIASIM [eCHIINKA-
HudA 37iech He BHIpaskeHA. DOIbIIe TOro, 3aMeTHO Kak 0Bl HEKOTOPOE HAKOILIE-
Hme nonBwrHON Si0, B HII0BMANLHOM TOPHM3OHTE.

CocraB HOTIOmMEHHHIX KATHOHOB OCTATOYHOCOJOHYAKOBATHX  COJOHIOB
XapaKTEepU3yeTcs elle CPABHUTEIHHO 3aMETHEIME BejqmumHamm oOmenHOro Na
naske A crToabuaroro ropmaonra (rabu. 81). Tar, mo mamaemM AHTHDOBaA-
Kaparaesa, IlankoBa m IllaBpurmra, B COJNOHIAX, CyAs 110 MX ONMCAHUIO,
0AMBKMX K OCTATOTHOCOJOHIAKOBATEIM, CyMma OOMEHHHX OCHOBAHMIt
(¢emxocrs») paBaa 30—40 m.-oxB. Ha momo Na mamaer 10—12—15 M.-sxs.,
1. e. 250—359%,. Bonpmasn noasi cymmul 0OMeHHEIX 0OCHOBamwmil mafaeT Ha Mg —
7—10,12—18 m.-KB., 9r0 cocraBasier Ao 17—50%; cymmu. B croabaaTom ropm-
soHTe Hamero paspesa (M 7), maupwmmep, ycramosimeno 15.6—18.5 m.-sks.

159



00MeHHOT0 HATDA, 9TO0 cocTaBisgeT 0koio 30—509, or cyMME 0OMEHHHIX OCHO-
Banmii (44—36 m.-okB.). Comonen, BCKPHTHIL paspesom Nt 7, smmsb B caaboit
CTelleHW 3aTPOHYT HpPOIECCAME OCTENHEHHS, M €r0 MOTIOIIAIIMA KOMILIEKC
XOTH M XapaKTepU3yeTcsd MeHbIIeil poJabl0 OOMEHHOr0 HATPA, 9eM B COJOBHIX
COJIOHIIAX W COJOHIAX-COJIOHYAKAX, HO BCe ke oHa Bemmka (tabm. 81).

2. CONTOHIH 0CTATOYIHOC.IAa00CONOHIAKOBATEH e

ConoHIH 3TOTO THIA PA3BHBAJOTCS HA BTOPHIX WM TPETHUX PEUHHX M HpPH-
MOpPCKHX Teppacax 3acyNlIMBOr0  IOTO-BOCTOKA. Teppace paccedensl
00L9HO 0BpAraMm; pycia pex BpesaHu rayboxo (no 8—10 m); ycaosma ecre-
CTBEHHOTO XpeHa:xa xopomrne. 'pyHToBHe BOoAL HaxOAATCs HA rorybmue 8—10M.
OcroBarle 1pm3HAKnm UpoPuid CONOHIA BHPAsKeHH IOJHO ¥ OTYETIABO.

Mommnnrit, 50 15—20 cm, 5II10BHAIBHEIA TOPUBOHT HOMCTHIAETCSH XOPOLIO
BBIPa’KeHHBIM CTOJIGIATEIM TOPHBOHTOM ¢ 06meit momuocTsI0 15—25 cm. Cront-
9aTHl TOPUBOHT 3ATPOHYT Pa3pylIeHHEM — CTOIOYATAA OTHEIHHOCTH HEIIpod-
Has, a WIOTHOCTh noHmwkenHasn. Beknmanme or HCI moasuserca ¢ 30—40 cn.

Kapbonarssiii ropmsont upmobperaer 0coOyi0 BHIPAsKeHHOCTH; OH HAYM-
Haercs B cpefHeM ¢ 40—45 cm. MowmHsIi o [IIOTHEI, ¢ pe3xuMny TATHaME Oeiro-
rJI830K, OH IIO CBOeil IIJIOTHOCTH 9acTO BHIIE CTOJI0IATOr0 TOPH30HTA.

TI0TROCTD M IEMEHTHPOBAHHOCTE €70 MEI CBA3EIBAEM C ABJICHNEM OKpPEMHe-
HEA, CYmHOCTH KOTOPOro HaMm paccMorpeHa Bume. (:00TBETCTBEHHO pPasBH-
TOCTH KapOOHATHOTO TOPM30HTA THIICOBEIE KOHKpENHMH OIyuieHH B IiryboKme
ropm3onThl. Honkpenunm rumea nosBiasiorcsa ammb ¢ raybmam 90—150 cwm.

B xauecrre 00pasioBoro mpmMmepa HusKe IIPUBONUTCH ONMCAHME paspesa
Ne 5 co Bropoit Teppack p. Magmis Vzens (I'. WU. I'puropnes).

Paspes Ne 5. 'myGorocronGuarsit cosomen. Pacmonosen B 2.5 kM
& 3. or nmoc. OpiaoBka.

PacrurenvnocTh: Artemisia pauciflora (npenMyInecTBeHHo), Pyrethrum achilecfolium.

0—16 cM. Cepniit, pHXJbfl, HEACHC-KOMKOBATHI; B KOMOYHAX 3aMeTHA CIIOHMCTOCTb.
Ha ray6mue 15—16 cM JuCTOBATas CTPYKTYpAa.

16—30 cM. TeMHOKOpHYHEBHI, CTOJGYATHIE, PA3OUT MENIKHMM BEPTHHAJLHHIME TpE-
muHaMu. [{uamerp cron6uros 1—3 cM. Bepxymku cTo6MKOB HOKPHITH 0COJONENON Gede-
coit Kopoudxoit. IIa0THEE NpEEHIYLIeT0 rOPUBOHTA.

30—57 cm. Hearo-Gypwlik, MaJ0 TIyMYCHPOBAHHEIA CyTrJMHOK (CepOBAaTHIA OTTEHOK)
€0 CTONGYATHIME OTHENAbHOCTAMA, PAClafaloIiMMICH Ha KPYNHBe KOMKHU. IInoTHEe TIpenbiny -
mero. Beknnanme — ¢ 30 ¢M. C 45 CM NOABJAIOTCA HEACHHE, DACHJBIBYATHE HATHA Kap6o-
HATOB B CMeCH C DPeIKEMH NIpOMKMIOYKaMK runca. Bekmnanme OGypnoe.

57-—72 ¢m. Oduenb NIOTHHIA, ¢ OTYETINBO BHIPAKEHHLIMU GelbIME IIATHAME KapboHa-
TOB. Pas0uT cerbio MEJIKUX TPELMH B PacnagaeTcd HA Mejdkue IUIATHKR 1 KyOmKu. Bekmna®
nue GypHoe.

72—111 cM. 7KenTo-Gypriii MAOTHHIA CyrauHOK. CTPYKTYpa Takad e, KaK y Npegsiy-
uiero. Pegrne NpoMUIOuKM M NATHHIIKK Cyab(aToB.

111—200 cM. enTo-Gyphiit omroponunit cyrausok. Ha ray6une 114—425 cm maxcu-
MyM BbIefeHuil cyabdaTos B Bume KUI0YEK B nATHHMICK. C 125 10 200 cM — cymaTh.

Huxe 200 cv. Henro-Gypelit cyramHoK, NAOTHLUL. 3aMETHOE MOBHUICHHE BIAMHOCTH
HabmogaeTca ¢ 300 CM, OTHETBLHbIE IPOCHOIKY CYTINHKA HMME ITOK rAyGHH HMEIOT HEPABHO-
MEpHOe yBIXHEHMe, 9TO YHa3HBACT HA ero CJAOMCTOCTh. ['pyHTOBAA BONA HA ray6une 7.7 M
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ConeBoit IpOQHIL DTUX COJIOHIOB XapaKTePU3yeTcHd OIPECHeHHOCTHIO
na OGompmyio raybuny. MakcmmyM comeil pacmosaraercd Juilh Ha TayOmme
1.0—2.0 M n He mpessimaer 1.5—2.59%; TaM e paCHOJIOKEH I MAKCEMYM
KOHKpenuii THIICA. IMexounocTs B COJIOHIOBEIX TOPHU3OHTAX He BeJIMKA —
0.03—0.04°, HCO';. Mexoanocrs oT HOpMaapHEIX KapOoHATOB He YCTAHOB-
aena (Tabor. 82).

B rab.a. 82 npmBoANTCA aHaJdmM3 BOHOIT BEITAMKHA W3 COJIOHI[A, OMUCAHHOTO
poire (paspes N J).

Anagu3s 1mos1eBoii BiakuaocTu (Tada. 82) 1aeT 0OCHOBaHME JIYMATh, YTO KATINI-
JISIpHOe IOJIHATIE COJeil JI PACTBOPOB PACHPOCTPAHAETCHA HA 3HAYHTENBHYIO
BLICOTY — OKOJO0 3 M. 3/IeCh BIa#HOGTh [I13MepsieTca Bejmunnam 21.2—24.99,.

Ho nsuwkenue cogmeil, moBMAMMOMY, He YIPEKpPALaeTCA HA DTUX TOUKAX.
MakcuMyM CKOILIEHIIA codeil HaXojurces #a Taybumue 115—120 cM, makcmmym
sKe XJIOPHMIOB MOJBIMAeTCH €lile BHIIE I IaxojnTess Ha Taydomue 45—50 cm. [o
TOYKY CKOILTOHU I MAKCHMYMa c0Jeil 001bmias 4acTh poQusIfa 1IMeeT BIa/KHOCTD
16.4—18.5%, (pur. 14).

Taknm oGpaszom B vacTu npodmira, pacHog0/KeHHOI BHIE 3 M HAJ[ YPOBHEM
TPYHTOBHIX BOJ[, MATPAMAs coJeil 00A3aHA MMIIG INIEHOTHBIM PACTBOPAM.

AHATOTHYHBIM IPIMePOM MOKeT CIAYKHTH IPUBOAMMEIN HIDKe aHANM3 BOI-
HO#l BRITS/KKI (maHHBle B %)) M3 OCTATOUHOCIA00COIOHYAKOBATOTO COJIOHIA
Cen. Kprma — reppaca Cupama (Tadx. 83).

Tasauya 83

OcraTtounocaabocoaonmyganosarblii cogoncel. Cepepuuii Kpom.
Paspes N\ 181.

(Aaaanrur I P o3 wax os)

I'myouma| Cyxoii | Mune- Ufeatonmocre Badto-
) ) paibHbIi cr SO, | Car | Mg BaA

B CM OCTATOR OCTATOK Coau H COJ/ S()4
1—5 0.08 0.03 He o6u. 0.02 He o6u. |Caeam|Caeant|Caxegnl]  0.05
814 0.16 0.1 » » 0.01 0.05 » 0.01 » 0.07
15—21 0.26 | 0.17 » o » 0.04 0.02 » 0.01]0.01} 0.07
28—34 0.28 0.21 » » 0.05 0.09 » 0.01 |Cyentry 0.08
64—70 0.63 0.59 Crnengnt 0.04 0.05 0.0710.01] 0.01 .69
95—101 1.18 0.67 » 0.02 0.44 0.16 | 0.04 | 0.02 0.59
210—220 1.1 0.93 » 0.03 0.43 .10 { 0.03 | 0.02 2.07

W3ydenne pesyIpTaToB BAJIOBOTO QHAIN3A 1 JAHHLIX COTHHORNCIOW BEITSA-
wi (Taba. 84, 85 m86) mosBoasAer BujeTh PAX HOBEIX 0cOOeHHOCTEIl B MUTPALMU
DIeMeHTOB Ha jaHHoii crajuu. IIpesie Bcero Gpocaercs B riasa HaKolIeHHe
RaJbIMs, KOTOpOe 3aMeTHO KaKk B dai08naabHoM (0—b5 cM), TAK M M IIOBHAJIb-
HoM (16—21 cm) ropmsonrax (+199%). Iro smBIeHme BUepBHEe B 00K
cTeHeHM IIO/[MeUAeTCA y#ie B IPeAITeCTBOBABINEM TIE COJOHIIOB. 3HeCh OHO
BLIPAKEHO 0CODEHHO pe3ko. AKKYMYSIANWIO KAJIBIMA Mbl OTHOCHM 33 CUeT
OmOJIOrMYeCKOT0 KPYroBOPOTA 30JIBHHIX DJEMEHTOB IIPH PASBHTMK IOJEHHO-
NHUPeTPoBOif pacruTeabHocTn. OAHOBPEMEHHO ¢ DTUM MAPTaHeN, KpeMHeRC-
7l0Ta, ANIOMOHEIT OCTAdHMCh B CTAOMIBLHOM cocrosHuu. CHABHOMY BHIHOCY I3
DIMIOBRATLHOTO TOPH3OHTA T0Bepranes raran (—64%), warmwin (—619,)
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u mene3o (—38%). BosmomHO, YTO STM HPOHECCH LIPOTEKAT HE CTOJNBKU
cefiuac, CKRONBKO OCTANUCH OT UPENMIECTBYOMEH WMCTOPUH 0COJOeBAHMA
comoHna. B MeHpmeit cremenuw, HO BeCe jKe BIOJHE OTYETIUBO, BEHOC COe-
JUHCeHW Kege3a v MarHuUA 3aMereH u HAa raybumHe 16—21 cm.

Ho y:xe amomuwHuwit u TATAH OOHAPYKUBAT 3/7€Ch OTHOCHTEALHO MaTe-
pmHCKO# mopoxs samernylo arxymyiasamuio (1i0,420%, AlLO, +38%/,). 06-
UidA IOCAefOBATENBHOCTh BHIHOCA COUHEHHHA ¥ WX IIOABWKHOCTH B TOPH-
gogre 0—b5 oM fAnA JARHBIX YCIOBHH pHcyeTcs B CIe[yIOMEM BOCXOiANIeM
HopsiKe:

Ca0, MnO, SiO,, ALO; Fe, 05, MgO, TiO,,.

WUcraouan kanenuit ¥ TWTaH, COOTHONIEHWE MEHKAy 4WiIeHAMM DA OCTA-
JOCh TeM 3Re, yro m npeskge (raba. 86).

B ¢opmupoBanmy miril0BHAABHOTO I'ODHM3OHTA, BEILEJAYUBAACH M3 DII0-
BUATBHOTO, AKTEBHO ywacrBywr Turan (--2299%,), marmnii (-4-759%,), eneso
(+71%), anromuuuii (+30%,). Maprasen m KpeMHEKUCIOTA, II0 JAHHBIM BaJIO-
BOTO 3HAJIU3A, B WILIIOBHANLHEIL TOPU3OHT He BMHIBAIOTCA, XOTH IpH pasbope
marepuasioB HCl- m KOH - BeiTAskex Mapraner HPOABJIAET NOBHILIEHHYI0
pacrBopuMOCTh B ropusonTe 12—16. 3HaUnTe IbHO OTYeTIUBEE II0 JAHHBIM BHI-
TAMEK HOPOCHOKUBACTCH AKKYMYJAUHMA B WILTIOBUAIBHEIX TOPH30OHTAX KpeM-
HEKUCIOTH .

Oruomenne memgy Si0, m Al,0, B fanEOM paspese 10 IPOPUIIO elle CUIb-
Hee IO[IePKUBAET HEKOTOPOe HAKOINeHwe KPeMHEKWCIOTH B DIIIOBHAJIBHOM
TOPU3OHTE.

3necy ormomenume Si0, : Al,O; pasuo 6 : 1, B o BpeMa KaK B UIII0OBHAB-
HoM Topusonte 3.5 : 1 u B marepuuckoit mopoge 5 : 1.
Tabauya 86

Jauusie BajOBOFO COCTAaBAa TOPHUBOHTOB 0CTATOYHOCAAOBOCOMOH-
4aK0BAaTOro COJOHIA
(B mepecuere wa GearymycHylo u Oeckapbonaruyio maccy). Paspea Ne 6

0—5 16—21 16—21
(0187 (31| 0—5 16—21 | 190—195 B 9% or B % oOT B % OT

cM oy oM 190—195 190—195 0—5

Si0, . I 79.90 70.23 74.58 + 6 — 6 — 1
ALO, | 12.12 15. 78 11.43 + 6 +-38 4 30
Fe,0, . . . . 4,34 7 42 6.95 —38 + 7 + 71
TiO, . .... .| o.61 2.01 1.68 — 6k 20 4229
MnO ......' 0.13 0.10 0.12 + 8 —17 — 23
CaO. .. ... 20 2.01 1.69 +19 +19 * 0
MgO ... .. ‘ 1.38 2.42 3.54 —61 —32 + 75

CocTaB MOT.10leHHKX OCHOBAHMIL, CY/A 110 UMeOMMMCH Mareprasam AHTH-
noBa-Kaparaesa (170) w wammM, B CONMOHIAX JAHHOTO TUHa OJU30K K IIpel-
MIGCTBYIOUIAM OCTATOYHOCONOHIaKoBarkM. Ho B TO sKe Bpemsa y)ke 3aMeTHO
yMenbmieHne ponu obmennoro Na u Bodpacraume sHavenwud Ca. Cymma obmeH-
HBIX oOcHOBaHuH foxoiaar no 30—40 m.-oks.

166



Konuuecrso obmennoro Na peako gocruraer 10 m.-skB. m 06EYHO paBHO
7.0—9.0 m-oxB. OrpocurenbHOoe colepskanme oOmenHoro Na rakum oGpasom
pasao 15—25%,, mapenka monmMAasAch BHIIE.

Hmsxe npusogarca B KavecrBe Hpumepa (rabma. 87) cocraB morsomeHHHx
KaTuoHOB B 0CTATOYHOCIAO00COIOHYAKOBATOM COJOHTE M3 3aBOJKbA (paspes

N 5).
Tabauya 87

OOMEHHHP KATHOHB B OCTATOYHOCITAOOCOTOHIAKOBATOM
cononire. Paapes Nt 5.
{Anaantnk JI. Mamaena)

B 9, B M.-2KB.
Tay6uua B cM
Ca” ‘ Mg~ l Na’ Ca” ‘ Mg~ , Na’ ‘ Cymyma
I
0—5 0.29 0.16 0.07 14.15 15.07 2.95 32.15
1216 0.30 0.21 0.20 15.13 17.59 8.66 41.40
16—21 0.45 0.09 | 0.22 22.36 7.65 9.71 39 72

B srom amanmse B ocobennocrn OpocaeTcs B 233 3HAYMATENHHOE YMEHb-
IfeHUe KOJIuYecTBA 0OMEHHOTO HATPA u 00MeHHOro MATHuUA M, HA0DOPOT, yse-
JuyeHue KOJIAIecTBa 0OMEeHEHOTO KAIbLA K0 22 M.-3KB., T. e. 10 509, oT cymMmbi1.
Bupouem, mus conoHTIOBOTO TOPH3OHTA COfep:kanume 00MEHHOTO HATpPa coxpa-
HAeTcA TakKe ne Hmke 20—259.

3.Conmounus 6e3rmncoBBE —O0OCTEINHEeHHEE®

Hanpaeifmiee pasBurne CONOHIOBOTO HPOLECCA B PANY OCTeHEHWH XApakK-
TepA3yercd MONHEIM OTPHBOM IOYBEHHOTO HPOQuisa OT TPYHTOBHIX BOJ BeEJen-
CTBHE MX [JAIbHEHIIETO ONyCKAHWA, PA3BePTHIBAHUWEM WHTEHCHBHOTO IIPOMbI-
BAHWA COJOHIA, 3aceneHneM ero Gomee 00raToii KajbUUeM pPACTUTEIBHOCTHIO
H PaccoJOHIEeBAHUEM.

. Cononnpt sroro rana B HoBomxbe u CraBpomoiise IpuypodeHs K Haubonee

TpeBHUM I0BepXHOCTAM penbeda. B uacrHOCTH, B 3aBOJIKEE OHE Pa3BUBAIOTCH
Ha Tperbux Treppacax pp. Epycmama, B. u M. V¥zems, Mprusa, Mouu.
Pa3zBuBaioTes OHE TaKMe W HA HOBEPXHOCTH BTOPOCTEIEHHEIX BOZOPA3esoB,
HHOT[A HAasKe MOAKMAACH HA TAaKue BOMOPA3JENH, KAK 3aBOJACKHE CBIPTHI
it Eprens.

MouBosenom PosmaxoBEM oumcaHs aHaIOTmYHble conoHUE B CesepHom
Rpumy.

I'pynroBsrie Bojis B 9TUX paitoHax 00KMNEO HaxOgATCA HA TiayOune 10—15 m
1 HWKe.

B rpynme sTix cOOHIIOB MORHO PasiMuaTh ABA YACTHHIX CJYdas: NepBHI,
HOTAa BepXHAA NOYBOODPABYIOIAsA TOMNIA NOMCTUIAETCH LecYaHBIM TPYH-
TOM, UTPAOIIUM POJIb YCUIEHHOTO JpPeHaska. ITOT CPABHUTEIbHO Y3CTHHI ciry-
43if XapaKTepusyerc KpallHuMu CTEHeHAME ¢OTMEITOCTHY Ipoduifa or xno-
PUioOB M cynbdaros.

B aroM cayuae rumc Mosker OTCYTCTBOBATH B Ipofmie 0 TayOmHE!
3—4 M.
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BTopoﬁ'c.uyqaii HabuogaeTca yame. B dToM CiIyuae cosoHer, OTOPBARHBIT
(T TPYHTOBHIX BOJ| B IPOT[ecce TTOXHATIIA CTPAHBL U €e PACWICHEHNA, DA3BABAeT-
¢s Ha OOBIYHOM cyTamEMCTOM 00jtee mim Menee jéccoBupuoM rpynre. Ompec-
reHHOCTh IPOPmns ajgech He JOCTATAET CTONHL KpaiitHux creneneii. OcremHe-
HBE COJOHUA IPOTeKAeT HA TPYyHTe, KOTOPHIA fga raybmaax 2—3 M ouens caabo
CCIIOHYAKOBAT U TUNCOHOCeH. PaccMOTPHM IOIYTHO CONOHIE 0GONX CIy4aen.

OcrenHenHBe COJNOHHB XAPAKTEPU3YIOTCA TIYOOKIM COJOHI[OBHM TOPII-
sorroM (¢ 20—25 cM), OTIIAYAIONIUMCA ellie XOPOUIO BEIpAIKEHHOM cTOIOY ATl
MM IPUSMOBUIHOU CTPYKTYPOiL. OHAKO yie ¢ IHPUSHAKAMII ee PA3PYIIeHUA.

VY poBeEs TPYHTOBHIX BOJ IOJ DTUMII COJOHIIAMY 3AJ6raeT, Ka® PABIIIO,
ma raybune ne meHee 10—15 M. MuHepam13oBarHOCTL TPYHTOBHX BOJ OYeHD
ciaba: cogepmanue Cl me upessimraer 10 mr/a, SO, coaepskuTes B HECKOJIBKO
60apIINX KOJIUIECTBAX. ‘

Berxunanne ¢ HCl B mpoduize maunHaerca na HwKHell Tpamune COJIOHIO-
Boro ropusonra, ¢ 30—45 cm. Bemesenus xapGoHATOB Beerfa B BIIe 0YEHD
XOpOIIO BEIPAMKEHHOH Oel0Tnasku noABxanTes Ha riaybume 50—70—100 cm.
VYoaoTHEHHOCTh TOPU3OHTA BHJedeHU KapGOHATOB NpeBHMIAET INIOTHOCTD
BHRIIIEJNIERAUETO CONOHIIOBOTO NOPU3OHTA, YTO HeoOXOmuMO CBA3ATH ¢ Upouec-
¢aMil OKPeMHEHUA BTOPHYHBIM CUJIMKATOM KAaJbIUA W 0CO0EHHO MaTHNUA ILIH
ke renamu S10,, BHIATAOIUMU TaM 3Ke, THe i KapOoHAaTEl Kaxsuaa. B cay-
TagX PasBUTUA COJOHHOB HA JE8CCOBUIHBIX CYYJIUHKAX M TIIMHAX THUIC B BIIIC
TOHKUX LHPOKUIOUeK nossasserca Ha Taybune 170—200 cm. B Gonee Bpicormnx
TOPU3OHTAX — TOPH3OHTAX MOYBEHHHIX —— I'MIC 3aMelleH KapbonmaTaMu Kaib-
nusa noxuocTbio. Hmwxe 2 M mabmiogalores BhjesieHusA TUICA B BHje Helpoy-
HBHIX KPHCTaJLIMYECRIX JPY3, IPHYeM HeKOTODEHE APY3H COBEPUIEHHO BHINIEIO-
yeHH I B MECTAX X OBIBINET0 HAXOMJeHWA MOMHO HabIogars HebGOIBUINE
nycrors. Ha rpyHTax. sajeramwix Ha cyNecsaX WIu HECKAX, PasBUBAITCH
COTOHIB!, yKe IOJHOCTHIO cBODOgHLIE IO BeeMy npodunio or rmoca, Kak,
Hanpumep, B paspede Ne 186.

Tarmm o6pasom wacTo Haubojee PACCOIEHHBE OCTENHAIIIWECH COJOHIL
pPasBUTEL HE HA BOXOPA3/EIAX, Uero ObUIO OBl €CTECTBEHHO OKHAATH, & Ha
TpPeTBUX HAANOMMEHHEIX Teppacax. _

Ilpouece paccosenma 3hech OPOXOUT 3HAYUTEIBHO OHICTpee BeJe[-
crBue 0ouee JerKOTO MEXQHMYECKOTO ¢OCTABA CHATAMINUX TePPACH NOPOX, U,
0co6eHHO, BCJIECTBHE JIyYlIUX YCHAOBUl eCTECTBOHHOTO [PEHAskKa.

Tar, manpumep, paspes N 186, mpegcraBasamoumuii coboii raydokocrond-
9aTHil cOJ0HEI[ TpeTheil TeppacH p. Epycanara, mo 280 cm me comepmur Cl,
SO, u runca. Humise 280 cm conu HOSABIAIOTCH B OYeHH MAJHX KOJNMYECTBAX.
3aTo aneck passut Ha Tiybune 5HD—180 cM MOIIHEIL TOPUBOHT KOHKpEIMil KAP-
GoHAaTOB, KOTODHI, HA PALY ¢ PA3BUTHM COJOHIOBEIM TOPWSOHTOM, ABIAETCH
IPU3HAKOM LO3QHeH 0e3aruncoBoit CTaguMm COJOHLOBOTO nponecca.

Ouuncanue paspesa N: 186, samosxeEHOro Ha Tperpeit teppace p. Epy-
cnaga (l'mazoBekasm).

0—20 cM. Peixamiif, nanesocepbli, Cl0eBaTsii, B HI/KHEH 4aCTH pa3duT HA MAATYATHIE
OTHEeNbHOCTH.

20—30 cm. Ouenb INIOTHHMA, KOPHYHEBHIA, pasOHT HA LPU3MATHYECKHE OTAEIBHOCTU,
TAMKEJIOCY T TAHNUCTHIA.

30—50 cm. Henro-Gyphlii, MeHee IIIOTHBI, YeM ITPEMBILYIINiA.
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50—110 cM, IInOTHEI ropUsOHT BHIFEIeNNIl KAPOOHATOB B BHAC LPYHHBIX IAITEN I MCI-
KHX, OYeHb MHOTOYIICIIEHHBIX BEpanenuil. I'pannna scuunagua ovedb pesta. Ha rayomnue
50 cM — cymech.

140—160 cm. Kap6GouaTs B BUfie OTHEIbHHX pepkux Brpansenuit. Hmxe — go 300 ey~
HEeT MeJKO3epHHCTHI MAOTHEIA Necor Ge3 BKAOUeHuil kapGoHaToB u rumca. AHAaIM3 BO.(-
HOi BHITAMKKH 00pasuos DTOro paspesa obHapyxna caens Cl u SO, mmmp a rayoune 280 .

VpoBeHb PpYHTOBHIX BOLK Ha 15—20 M.

B ycmosmax MeHee HHTEHCHBHOTO [IPEHUPOBAHIIA HA HIBKIIX CBIPTOBHIX
BOJIOPA3ENAX CONOHIH AHHON CTAMMY B CAMAHX HWKHEX MACTAX CBOETO IIpO-
$uis eme cojgep:aT HEKOTOPble KOnWYecTBA Tuirca HA Taybume 200—350 car.

B kauectBe npuMepa IPUBeieM OIMCAHIE OCTETTHEHHBIX O@3THIICOBBIX COSTOTI-
HOB JpPeBHHX BBICOKUX TePPAC.

Paspes No14. 3amomen B 500 M ® 0103 or ¢. Pamnomku. Ocreu-
HeHHH comoHel. Tperes reppaca p. Maumii Ysens B 3Jasosmnne. Pacri-
TeNbHOCTL — Artemista maritima incana (npeumymectBenno) u Festuca
sulcata.

0—13 cum. TemHoceprlii, KOMKOBATHIA, PHIXJBIH, TycTo NepensgereH xopaavu. ITepexo;
K CJeAyloleMy TOPH30HTY HefCHBIM.

13—33 cM. Doslee NHTEeHCHBHO OKpallielHbIf, ¢ TEeMHOOYpEIM OTTeHioM, ¢ pa3pyIHeHloi,
TLJI0XO0 BBIpaMeHHoi cronGyaroii cTpykrypoii. ITaoTHee npensipyniero. I'panmnua jio oxpacrie
fICHAA, HW3BUJICTAA.

33—50 cM. Hearo-Gyporo userta co caaboii ryMycosoit okpacroii. Berumauie ¢ 33 cv
caaboe, ¢ 35 cM — CHIABHOE.

50—85 cm. Hearo-6ypwiit. ¢ OenechM OTTEHKOM, OYeHb HJOTHEIA cYriuHOL. IloLiphrT
CeThI0 MeJkuX Tpemiuu. I'ycTo yCHNaH nATHaMn Kapbonartos Ca (Genoraasna). Bernmaunne
6ypuoe. CrpyxTypa NpH3MOBIIHO-OPEX0BATAA.

85-—130 cM. JRearo-Oy pelit IIoTHE cyrianfor. CTpYLTY pa nipegeiaymero. Bermeemnsii
coJeit we mabmogaercd.

130—200 cm. Taxoro ske usera. IIJmorHocTs €O 150 CM yMeHbIAaeTcH.

Hmxe 200 cv. Hearo-Gyphuiit CyrsmHOK, OXHOPOXHBI [0 PaAyGHHEI 700 cM. C rimy Gikm
200 o 350 cM BhIeJieHus THIICA B BUje IPORNIOK U NATHHHNEK. C 550 ¢M NOABAAIOTCA OT-
AeNbHBE BRAKUEHHA MelKMX 3epeH kapGoHaToB Ca (M3pefKa NpnMemMBAIOTCA BhIIEACHMST
cyasdaros), roropue Ha riaydune 680—700 ¢M BCTPEYAOTCA B GOJNBIIOM KOAMYECTBE M TaK
ngyT go pua Gyposoit (10 M). Cyrausor ¢ 700 o 800 cM 3HaumTenbHo onecuaned. Husdce
800 cm B npodusie HaGaI0laCTCA FICHOE OFJCEHHE.

Hax mowrasekiBaer Bogmas BhTsurka (rabm. 88) u3 00pasios oULCAHAOLO
npoduis, OCTeNHeHHBI COJOHEI[ 3HAUATENBHO OInpecHeH. Jlmmb Ha Taybnume
150 em cymma coxeit gocruraer 0.259%, m Toxpro Ha 250 cM HOgHIMAETCA O MAK-
cumanpHOil Beamuunsi — 1.68%,. B cocraBe coueil B BepxHeif wacTi mpoduas
npeodyaaoT KapOoHaThl, & B HwKHell — cyabfare. I'lilc B 3aMeTHBIX, 1O
Heboxpmux Kommdecrsax (0.459, SO,) HosBiaserca To:IbKO ¢ 3.5 M.

B Bepxmmx ropmsorrax g0 60 cm memounocrs pasua Beero qumpb 0.0683°
HCO’;, ormocscr ma yraexmexsit Ca u Mg.

OTMernM, 4TO HOAYTOPHBIE OKHCIB B BOJHYIO BHTIAKKY HE IepexolaT
COBCEM, & KOTIIeCTBO KPeMHEKHCIOTH jgocTuraet He 6onbsme 0.0041%; Si0,.
3aro oGHapy:kIBaeTcA SCHAH TEHACHIMA HEKOTOPOTO HAKOILIEHWA BOJOPAC-
TBOPUMBIX €OJleil KajgbHuA B BepxHeil uactu npodumd.
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o] o | som | oom | som | ome |
20-950 | 5.2 16847 Her 02220 e .95 N
cos| v fome | S | e | nam | nem |
790—-800 5.06 0.1680 od?gza Oi(_)i’g? 009%29 0(—)%?2 »
940 —1000 5 00 6.1378 06?322 0(')0%"’ 06?23[’ 0(')(_);37 »
|

1 3neck W HIpke Na* BBHICYHTAHO 10 PA3HOCTH, T. €. CO BKioYeHHeM K.
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anaannsza SO, raunca, COg MO EeBOH BAAMKHOCTH
H4 CYXYIO MOYBY)

Jd Mawmaesa)

Paspes N+ 14

Tabavua S8

Cymma S0, T'ny6nua r;?lﬁf;’aﬂ
T'ymyc (momyTopubix| (a Mg Na obpasua HoOTI
OKHCIIOB ramnca B CM o
B %
0 00b8 0 0037 0 008 .
—_ Her — Her 0—> 8 4
0 34 0 3
03 00 510 9 88
_ , 0 0036 0 0060 0 002 , 10—15 10 37
0 43 0 49 0 ot 15—90 10 40
] .
_ \ 0 0060 0 002 Her 0 0003 20—30 10 &%
0 30 02 30—40 10 48
40—50 9 93
- ’ Cavps ) Carogee ’ - 50—60 8 95
0 0137 60—70 7 87
- ’ 0 68 > ’ - 70—80 7 50
0 009, 0 0060 0 002 80--90 6
(53 bl
— bl He 90— 9
> 0 46 0 40 007 r 0100 86
. ) 100—110 17 a9
_ , 00023‘ 0002:6 g g?a 0 000> | 120—130 9 05
2 140—150 10 20
B X 0 0042 0 0041 0 017 0 0030 160—170 98
02 034 072 180—190 10 46
! 27 200—2 11 8
_ , 0 00%3 0 0027 0 031 0 0008 00—210 7
0 21 022 137 220—230 12 59
- 00047 | 0 0027 0 036 0 0070 | 2X0—250 4 1220
iy 0 23 0 92 940 280—290 13 81
_ ) 00922 | 0 0319 0 143 0 osse | om0
& 60 262 623 360370 1 1> 21
<1 < . 400—£410 1% 31
— ) 013' bg ”407)70 ) 121 0 0256 | 440450 | 14 84
’ 480—490 13 97
0 0485 0 0178 0 007 . 520—530 15.10
— » 0 458
2 44 T 46 032 550—360 1% 98
620—630 15 71
0 0064 0 0020 0 083
— 11 50— 5
’ 0 32 0 16 3760 00 650660 ) 15 42
i 690—700 1% 59
. , 0 0047 0 0013 0 044 0 0051 730—740 17 3%
023 01 197 780—790 20 42
0 0057 0 0010 0 033 0 0029 820830 20 42
- ’ 028 0 0% 149 - 860—870 | 21 66
y . 900—910 21 64
l - . 0 (?202 ' 000336 ‘1) g;: 00038 | 940—950 | 21 95
990—1000 | 20 36
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Hrax, BonHas BEHITH/KKA B HACTOMWEM ciydae OOHAPY/MUIA IIPIN HAIIIUN
COILOHI0BOI MOPPosIoTHu TiIy6OKO OIpecHeHHYIO HOUBY ¢ HeBONBIIOIl 1niesod-
HOCTHIO U IIPU3HAKAMU HAKOIJIEHHA B PACTBOPe CONeH KaXbIjid.

0

HomuoHo! , AU Onty

8 w-x6 8 s1-348
S

S50 A

200 4

150 4

200 -

250 A

300 -

350 A

400 -

420 |
900 A

7000

F

25 20 75 v 5 a S b/ 5 o0 25 30

@ur. 15. Coxepoit mpoduns ocremuennoro codoHya; IIY Teppaca p. Mamuii Vaenn.
Paszpesz N\t 14

Crporo rosopsi. MOJOOHEI COCTaB BONOPACTBOPUMBIX COeJUMHEHMIT CBOIi-
CTBEeH He CTOJIBRO COJIOHHAM, CKOJGLKO COJIOHIEBATHIM KAUITAHOBHIM II0YBAM,
K KOTOPBHIM B IIPOTecce DBOMICHUII 11 IIPIBO;THT MPOLECC OCTeIHeHUA COXOHIOB.
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B Cesepuom Rpsimy Ha Beicoroii Teppace CuBama mousosenon 1. Posma-
XOBHIM YCTAHOBJIEHBI COJIOHIIHI, OUeHB CXO[HBIE II0 CBOMM CBOMCTBAM C TOJIBKO
YTO pPacCMOTPEHHBIMH.

Hmxe MH UPUBOANUM 3HAIU3 BOXHOI BHITAMEKIT II3 OCTENHEHHHX 0e3TIico-

uerx cosxorios Cesepuoro Kperma (raba. 89).
Tabauna $9

QcrenHedHUi Ge3druncoBslll comoHeu. Jauvbe AHAAU3A BONHON
sEHTAKLGL 11 SO, ruuca (B % na ¢cyxywo nousy). Cesepumit Kprv. Paspes e 76.
{Anagurer . Poasmaxos).

'OIiH: woit | Mime- | {emou- : T
TaayOnn Cyxolt paaLuHil]  HOCTh cr' SOy Ca Mg Boosas
B CM OCTATOK | gerator: | HCO', SO,
0—> 00y 0.05 0 019 0.00% 0 005 0.0t 0.001 0.01
15—20 O 07 0.05 0.029 0.004 0.006 0.003 0.004% 0.02
22--27 0.16 0.12 0 030 0n.01 0.006 0. 004 0.003 0.017
45—50 0.21 017 0 074 0.05 0.027 0.004% 0.001 0.032
65—70 0 30 0.27 6.050 | 0.09 on 0.00L | 0.008 0.14
80—85 1. 47 1.30 0.027 0.10 078 0.14 0.02 1.07
115—120 0.42 0.39 0.033 0.1} 0.12 0.012 0 004 0.15
155— 160 0.34 0.3 0 032 0 10 (.09 0.003 0.002 0.10
255—265 0 81 0.76 0.034 0.09 0.40 0.00 0.006 0.78
500—510 1.08 0.99 0.0%0 | 0.10 | 0.5% | 0.0 | 0.03 0.68
720—730 1.13 0.99 0.0%8 | 0 0l .59 0.04% 1.037 0.75
1060—1070 1495 1.77 0.024% 6 07 1.22 0.19 0.013 %.50

Ipouece ocremueHUA B COJTOHIIAX HACTOILEIO PAA HAYUHAETCS, KOHEWIIO,
paHbIe I MO:ieT GBITL ITPOCJIEIKEH HA Teppacax, TAe HTH OCTeIHEHHBIE COMOHIL
HAXOATCS B KOMILIEKCe ¢ OCTATOTHOCTA0OCOI0HYAKOBATHIMIL.

Ioas:enne PacTUTEJABHOC (UM IMOMIIMO HALOTLIeHIISL CH B BePXHIIX TOPII30H-
TaxX IOYBH OGPHBAET TAK:KE U IIEHOTHEE TOKM, HAIIPA BICHHbIE K I10 BEPXHOCTI.
JTUM OpeKpalaeTcst BOCXONANIee NOCTYIIeHIe coteil, ocsrabaennoe n 6es Toro
TayOoKnv 3aceranmeM TPYHTOBHX B0ofA. PaceMorpuM ciydaif momo0HOTO cinib-
HO OCTEITHEHHOTO COMOHIA, PA3BHTOTO HA BTOPOIl Teppace p. Magsiit N zens
043 ¢. AJERCANIKIHO.

Paapes N 6.) Pacruteasnocts: Pyrethrum achiletfolinum (upeod-
aagaer). Artemesia pauciflora, Kochia prostrota (0TieabHble DK3eMUIHDHI).

0—15 cm. TeMHocCepBIl, HEACHO KOMKOBATHIT ¢ rycTOil KOpHeBoll cHeTeMoil; pBIX.IbI.

15—30 cM. Bogee revubiil 1 Jojec INIOTHEI, ¢ IIOXO0 BHIparkeHHOIl (paspymienHoii)
<©T0.1049aToil cTpyK1ypoii. IlpepeiBicToe BCLNMaH#e 0 BCeMY TFOPH3OHTY.

30—50 cM. Cperaee NpepbiAyIero, 10 3HAUITEILHO TyMycHpoBaH. [Tepepsrthii. Coyomn-
HOe cHibHOe BCKuOanue ¢ 35 c¢M. C 43 ¢M OTJe’dbHBIC pACILIHBYATHIC HATHA KapOonaTos Ca.

50—70 cM. PKesrTo-Gypelit, 04eHb MIOTHHIA ¢ GOJBINIM KOJIMYCCTBOM IIAATeH KApGOHATOR
Ca. C 55 cM BBIIeIeHMA KapOOHATOB B BILIE SIDRUX DATCH §esjordasku. CTPYKTypa KyGODHR -
Ho-KoMKoBaTasa. Beknnanue Gyprioe.

70-—200 cM Hearo-0yphlit CyraMHoL, O49eHb HAOTHRI J0 rayOunsl 110 cM. Hmke nitor-
HOCTh CHIThHO YMPHLIUAeTCH. BEIeAcHIsT cyIb§atoB B BIjle FRII0OYPI HAYNHATCA € 90 CM.

! Omncan I'puropnessy.
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Ha ray6use 110—135 cM MancuMy™ seiedenuil cyaedaron. C 155 cm BHpgenesnis cyasda-

Top Her. Berunanme 1o seejt toame Sy pHOC.
Hmxe 135 cM. Kenro-Oypelil CYriMHOK, 3aMETHO BJAKHEOUUIl ¢ rayGuHB 250 CM.
ITiLke 9710i1 rayOunnl OTIENbHEE, HEOMMHAKOBO YBJKIIEHHBIE, NPOCIONKI CYTINHKA, YTO

CBILIETCJILCTBYCT O €T0 CJIOMCTOCTH.

T'pynrosas Boja Ha riaybumne 7.8 L.

Boxnasa serramka (Tadi. 90) naeT yike 3HAKOMYI0 KapTUHY O00JBIUVII Olpec-
HEHHOCTH IIPOQILTA.

Bee mse ma rayune 124—129 cMm 00HAPY/KIBAGTCH MAKCIMYM JAIA Beex
cosreit (1.999,), B ToM Ymcle M AIA THIcA, KOTOPOTO 33 BHYETOM CyIbdarTos
BO;IHOI BRITSKEH 37lech ocTaeTca jauib okoao 0.29%, SO, (dur. 16).

Ouenb mHTEpecHBe BHIBOABI IO3BOJAIT C/elaTh BAJIOBOH aHAIu3 If COJA-
Hokucaas BHTSKEA (tado. 91, 92 u 93) upu comocTaBIeHMHI UX ¢ TAKOBHIMUK
JPYIUX COJIOHIOB.

O6man kapTuHa BEHHOCA cOequHeHL I 13 ropusonTa 0—>5 cM OamsKa K Opej-
HICCTBOBABUIAM CIYYasaM.

Hambosnee croek MnO (+446%), saTeM, Hapyllas ¢Boe OOHYHOe MecTo,

TiO, (+17—25%), maxee Si0y(+9%).

Tad.auya 93

lILlHHHC BaJdOBOro aHaJdU3a& TOPH30NTOB OCTEIHHCHHOIO CO.JJO0OHIA

(B nepecuere HaA Ge3ryMyYCH)I0 M GecKkapboHATHYIO HaBecky; B 9%). Paspes N 6

. 15—20 | 60—65 |195—200| 0—D 15—-20 | 15—20
Oxuc. 0-—o 1B% or|B % OT| B Y% OT

cv cM CM cM 1195200} 195—200| 0—5

Si0y. - . . ... 78.01 76 18 69.94 71.30 + 9 + 9 — 3
ALO, . . . ... 1036 | 11.93 13.02 13.19 —92 —10 15
Fe,O, 4.81 447 5.52 6.00 —20 —96 — 8
Ti0, . 2.68 2.85 1.61 2.98 +17 +25 4+ 6
MnO ... ... 0.14 0.14 0.10 0.10 440 440 + 0
CaO. . ... .. 2.92 2.36 6.87 4.04 —46 —42 + 6
MgO ... ... 1.78 1.85 2.85 3.14 — 44 —42 + 3

ORMCIB AMIOMAHNA I 7KeJIe33 04T IOPOBHY BEIHECEHDI I3 BEPXHET0 TOpu-
sonra (AlO,—229%, Fe,0;—-209,), mpuuem Al,O; u Fe,0; manomuiucs
B HIBKeIeKANIX CH0AX. 00pasys MAMIOBHAJBHHI TOPH3OHT.

MgO 1 GaO, xax 1 00HYHO, 3aHEMAIOT KpaiiHee MeCTO.

3nmece e Opocaercst B ruasa samenmenne B BeiHoce MgO u CaO mno cpas-
MeHI0 ¢ IpPeflecTBYOIHMY THIAMEI COAOHKOB. OQHAKO 9TO [edaeTcs 3aMer-
nee 1pu comocrasiaenun orpomienmit GaO+MgO : Na,O B cosonmax ocren-
HEeIMIbIX, OCTATOYHOCOJOHYAKOBATHIX M COOBLIX.

B conosom coxonue (paspes Ne 26) no ganusim HCl Buirsmeu oTaowene
GaO-+MgO : Na,0O pasno 1.3 : 1; a B ocraTounocmabocomondarosaTom (pas-
pe3 \e 5) paBuo 4.2 : 1. B ocrenmensom, paszGupaeMom 31ech, COJOHIE (pas-
pea Ne 6) DTO OTHOUIEHNE OYeHb CHILHO BBIPACTAET B IO0.Ib3Y ABYXBAJCHTHHX
narnoHon 1 pasro 11.7 : 1. B ocaabnennoit cTrenenu HTa 3aKOHOMEPHOCTH JIIIsL
paspesos Ne 26 1 3 mpocaessusaeresa Ha raybmaax 10—15, 12—16 eu.
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Kamuond/ ;; " " Anuordr
S m-swb / "‘ 8 w-x8
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780
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Wur. 16. Coaeroit mpoduim, ocremmenHoro cononua; 11 Teppaca p. Maamit Yseusn.
Aaexcamknuno. Paspes N 6

12 Gonomsnrs 1 co-ounx in



Tarnm 00pazoM MOMKHO CUMTATH JOKA3AHHHLIM, UTO IBOJIONMS COIOHUOB
N0 IyTi OCTeNHEeHWs yBeJIMYMBAET B MX BePXHMX TOPMBOHTAX Konmmdecrno (a
n Mg 3a cuer BhTecHeHns 0OMenHOTO Na, cII0cOOCTBY A TeM caMbIM PACCONIOHIE-
pauuio. Haobopor, dBOMONUA COMOHYAKOBATHIX COJOHIOB K COJOBEHIM Popmam
pireder morepto Mg u Ca Ipu 0 HOBPeMEeHHOM yBeJirdeHun poan Na.

Kpome axxymynsnuu Mg u Ca, IpOoncXOauT 0JHOBPEMEHHO 1 aKKYMY AU s
K 3a cuer samemenusi Na. Jas mmeromuxcs B HAleM PacHOPSAMKEHHN CHY-
yaeB BepXHHiI TOPWBOHT COAOBOTO COJOHIA XapaKTepPU3yeTcsl OTHOIIe-
amem K: Na==0.32 : 1, ocrarounocmabocoIOH9aKOBATOTO COJOHIA — OTHO-
mennem K : Na=1.5:1 u ocrennennoro — 4.1 : 1.

B oruernmmBoit opme mnpocraesmmBaercs HapacraHme poau K, mo mepe
ocrelHenndA, i 1A Goree ray6ormx ropudontos (10—15, 12—16, 15—20 o).

Orromenne Si0, : Al,O3, 0 TaHHBIM COIAHORACION U IeTOYHON BRITAMKEK.
37ech TaKme He obmapymuBaer JecwiImkalum npofuia. Ilaas ropusoHToB e
15—20, 40—45 cm nposiBasiercst npubaumenne k 6 : 1.

Takmv 06pasoM A [OCTEAOBATEIbHBX CTAaquil BCEroc psA/la OCTeNHEHH:A
3aMeTHO HeKOTOpoOe IoBheHme orHomenusa Si0, : Al,Og B momb3y kpemne-
KHCTIOTH [0 BeJIMYnH, IpuOIirkal0muxcsa K MOHTMOPIIIIIOHATY , YTO Y7Ke Xapal-
TepPHO UIA KAalITAHOBHIX IIOYB.

HamoMHanM, 9T0 B pAjly COJOHYAKOBATHX CONOHIOB OHIa 3aMeTHA ApyTas
3aKOHOMEPHOCTh — JeCHIMKANuA 1 Ipubiumenue orTHomreHwsa Si0, : Al,O,
K InpouIINTOBOR B TaJyUSHUTOBOH KHCJOTaM.

Cymma IOrIOMEHHHX OCHOBAHMIT B OCTeIHAIOMMXCA CONOHNUAX, CYAA IO
fAaHabM PosmaxoBa # HammM, paBHa 20--30 M.-9KB.

Ha pmomo obmennoro Na B ropusodre B mnpuxomurcs 1—4 m.-dKB., T. e.
5—15%,, ma pomo obmennoro Mg — 25—35% u Ha gomo kagerus 10—20
M.-3KB., T. e. D0—709, or cymmBl, a HHOIJA ¥ BHINe.

B kadecTBe npumepa LPMBOAMM aHANM3 [OTIOMEHHHX ocHoBannit W. Poa-
maxoBa (ra6nm. 94).

Tabauya 94

MorAomedsubie OCHOBAHUA B OCTENHEHHBIX 0e3rumncoBbIX
cononunax Cesepnoro Kpmwma. Paspes Ne 76.
(Ananurnr 1. Posmaxos)

B 9% B M -5HKB. B 9% or cymmbl

Pay6una B cM . . . . - -
Ca Mg eMKoCThL | Ca Mg Na' | Ca Mg Na’
0—>5 0.26 | 0.0% 16.59 13.0 | 3.33 | 0.26 | 78.3 | 20.0 1.7
25—20 0.25 0.05 17.26 12.5 | 4.16 | 0.60 | 71.9 | 24.5 3.6
2227 0.28| 0.11 25.09 | 14.019.251.84 | 55.8 | 36.9| 7.3

JlanbHellIasg DBONIONUA B PNy OCTellHeHuWd BeleT K ellle DoXbllemMy 3ame-
mennto 00mennoro Na Omomormdeckn axrymynupyembiv Ca. B ramranommx
comonnesatsix (00b9HO) HoYBax Ha fnouio obmennoro Ca mapaer yme 75—85Y,
ot emxoct obmena. Ocranbuble 15—209, npuxopgarcsa na poxio Mg+{Na—+K.
n3 Hux Ha monioo Na mpuxogurea scero mmms 1—39, (101).
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B xagecrBe Apyroro pumepa NPMBOAUM IAaHHEE aHANW3a yiKe PacCMOT-
pennsix paapesos Ne 14 m 6 cuIbHO OCTEIIHEHHOIC COXOHIA W COJNOHLEBATOL

KANITaHOBOI ITOYBH (Tagx. 95).
Tabauya 95

OO6MeHHB e KATUNOHH B OCTEINHEHHB X COJOHIaX.

Paspesst No 6 u 14.
(Amamurnk JI. MaMaesa)

B 9, B M.-aus. B 9% or cymmu

Ne I'ny6unaa
paspesa B CM Ca” | Mg'|[Na" | Ca” { Mg"| Na' [Cymma| Ca” Mg™| Na’

6 0—5 0.42 .09 | 0.06 | 20.75| 7.49 | 2.61 | 30.85 67.3 | 24.3 8.4
15—20 | 0.45 | 0.05 | 0.03 | 22.32| 3.98 | 1.44 | 27.74] 80.6 | 14.3 5.1
14 0—5 0.37 1 0.07 { 0.02 { 18.41] 6.07 | 0.95 | 25.43| 72.5 | 23.8 3.7
10—15 | 0.50 | 0.09 | 0.03 | 25.03] 7.32 { 1.49 | 33.84) 74.0  21.6 4.4
15—20 | 0.39 | 0.07 | 0.10 | 19.€0| 5.46 | 4.29 | 20.35] 52.3 | 26.7 { 21.0
25—30 | 0.34 1 0.07 | 0.10 | 17.06| 6.10 | 4.45 | 27.61] 61.5 | 22.0 | 16.5

HEKOTOPBLIE OCOBEHHOCTHA B 'EHE3UCE COJIOHIIOB
1. O6wue wepmui coa0HY 06020 nPOY cca

Pacconenre conOHYaKOB, 00pa3oBaHue M SBOMNIONMA COJTOHIOB BHISHIBAIOT
ray0oKHme m8MEHEHHA [ePBOHAYANBHOTO CONEBOTO NPOPWIA, ATIOMOCHIMKAT-
HOTO MUHEPAJbHOTO KOMILIeKCa u MOpPPOIOTHIECKHX TOPHU3OHTOB.

TIpesxpie Bcero BHIHOCY IIOABEPTAIOTCA HUTPATH W XJIOPHUAH, Aalee Cylb-
¢darer Ca, cyasparer Na, KapOOHATH MeN0YCH 1 MIEIOYHHIX 3eMelb.

C momeHnTa BEIHOCA OONee MM MeHee 3HAUNTEIBHEIX MACC XJOPHAOB I CYIb-
daros Na myrem menodnoro rugponnsa u peaxnuit ¢ CO, Bosayxa obpasyercs
cojja, MUTPUpPYIOMas BHU3 1 B3auMoAeicTByomad ¢ ruicom. G 3T0ro MomeHTa
4aCTh TUIICA He IIPOCTO BHINEJAYMBAETCHA, 4, PeaTHPYA ¢ COAOH, 3aMeliaeTcst
yIUeKUCHBIM KalablimeM u cynbdarom Na. OpgnoBpeMeHHO HadmHAeT OTIIel-
JAATHCA B MIEJIOYHON cpejie OT aXOMOCUIMKATHRIX MUHEPAJIOB KPeMHEKMCIOTA.-
Murpauus ee B HMCXOJAIEM HAPAaBIeHNUN BHBOANT KPEMHEKHCIOTY U3 IIPO-
ninsa Ha pany ¢ ApyruMu comaMu. YacTh KPeMHERKHCIOTsI, BCTPeYafch i pea-
rupys ¢ Mg-u Ca-coisiMu HW/HMX TOPWM3OHTOB, BHIIAJAET B BUAE BTOPHIHHIX
cunuraroB Mg u Ca, wortopsle moryr urparbh podb Nemenra. BospeitcTie
BOJIHEIX PacTBOPOB yIuexmcunoTs Ha cwimkarsi Mg u Ca BBISHIBAET MX Kap-
Oonmsanuio; 00pasyIOTes yraeKucase Kanbluil m MAarHnil u BropuyHag KpeM-
seruciaora. [locnenusasn spiaserca IemMeHTOM KapOOHATHHIX TOPH30HTOBR.

Taxum 00pa3oM KapOoHATH KANLIWA B CONOHNAX ABIATCA B 0CABIICH
Mepe IPOAYKTOM PearIuil oAbl ¢ TAICOM B KapOOHM3ANUM CHJIMKATOB 1e01-
HBIX 3eMenb. Ha PALY ¢ 9TuM NepPeXOAST B IOXBHMHBIe POPMBI M HAYMHAIOT
BEIHOCUTHCS U3 DIHBUAILHOTO TOPpM3OHTA U (POPMUPOBATH NITKIOBHANbHBIH
TOPUBOHT COeHMHEHNA THTAHA, ’Kelle3a, ATIOMIIHNA,

Bo Bcex Tunax coxoHnoes Mn BceTjla HAROMIAETCA OTHOCHTENBHO OPYTHUX
coefuHeHnit B nan®oabiIeit creren; Mn Tak:#e HI B OHOM caydae He oOnapy-
JKHBAeT yyacTusa B (OPDMUPOBAHHMN WIIOBNAJBHOTC YINIOTHEHHOIO FOPMBOHTA
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comonnoB. Coemunenua docdopa (P,O;) Tarme npmHammemar K ymeay Ham-
00dI2e OTHOCHTENBLHO HAKOINIAKIMXCA IIPH CONOHIOBOM IPONEcCe, 3aHMMAR
o0HYHO MECTO II0CcJIe MAPraHIA, a MHOTAA # OOrOHAA ero B COMOHNAX PAJA
ocremnennd. B arkkymynanmu Pocopa nabiaropgaercs He TOTBKO OTHOCHTEIdb-
HOoe HAKOIIJIGHUE eT0 3& ¢UeT BEIHOCA APYTHX COeJIHEeHMIl, HO 1 AKTURBHAA AKKY-
MyJAnMsa pacTuTedbHbiMu opraHmamamu. Coepmuenms (ocopa yuacrByioT
B (OPMUPOBAHNNM HITIOBHAJBHOTC ropmsonrta. CGmomuee NOBeJeHWe OCTANb-
HEIX coeimHeHmit. Ha paHHMX C¢TAaguagX COJIOHUOBOrO TpoONecca cirocobuble
K IEIOYHOMY THAPOAH3Y coefumHeHust Si0, BHHOCATCH, NOBAIAMOMY,
B opMe CHMIMKATOB WMieJOYeil W3 BEPXHHUX TOPUBOHTOB COJNOHIE, & YACTHI
u u3 ero npoduisa. B aTi mepmonsl 1o MHTEHCHBHOCTH YORIBAHMA M3 BEPXHEIO
TOPU30HTA KpPeMHEKHCIO0Ta 3aHumMaeT Mecro mociae Mg. OpHako, oveBHpHO,
0c/e M3PACXOMOBAHMSA DTOM MOABIYKHON YaCTU KPeMHEKHCIOTH OCTAOMAecH
coefuHeHmMsa S1 B CTOMKEX MmHepanax H KBapre, ecTeCTBEHHO. CIIOCOOHEL
K MATpPALUA Tullb Dolee MeIeHHOII.

{losromy B Gozee MO3MHAX CTAAMAX CONOHI[OBOTO IPONECCA KPeMHEKMCIOTA
[MaCCHMBHO AKKYMYJNupyeTcs B BepXHeil yacTu npoduis, saHmMmas OOBIUHO
mecTo mocae mapranua u gocdopa. llogsmmnocTs KpeMHERMCIOTH, KAK LTOKA-
3aHO BOJHHIMH BHTS/KKAM#, Tem OONbIIe, YeM CuJIbHee IEJNOYHAH pearIuda
cpens. IloaTomy B pouecce 3BONONMK K COMOBEIM COJOHIAM KPEMHERUCIOTA
Bce Oomsbie Tepaerca us npodmusa. Taxkum 06pasom Ipu TACCUBHON aKKYMYIIsi-
7 KBapIa ¥ KPeMHEKMCIOTH CTORKNX MUHEPAJIOB (0 eBble IIMATH) BHIEIA-
YNBaHME [OJBMIKHON KPEMHEKUCIOTH WJAET OJHOBPEMEHHO CO IETOYHBIMH
pacTBOpaMIL.

YcraHoBIeHO Tak:Ke, YTC COeNUHEHUA KPEMHEKUCIOTH (OIpeleisgeMble
B 59, KOH-BuTamKe I100I€ COMSHOKNCION BRITSPKKH) DIIEPTHYHO y4aCcTBYIOT
B 00pa3soBaHUM WINIOBHAJIBLHOTO TOPM3OHTA CONOHIOB, HAKOIIIAACHL B HUMX
B 3aMETHHX KOJINYECTBAX.

Ornomenne usnmekaeMux HCl- 1 KOH-sursmmraxn Si0, u Al,O; B pac-
CMOTPEHHRIX COJOHIAX yHRIajbiaercs B mpepemsl 3.3 : 1—6 : 1.

[Ipun orOM [ZA CONOHIOB COTOHYAKOBATOTO PAAA BHIABIAETCA NECIIMKA-
Hust da0BHanabHOro ropmsonHra. Ornomenme SiQ, : Al,O, suech ywe, uen
B MaTepMHCKO# mopoge. 3Mech OHO WM COBIAJAET, WIM MEHbIIE BeIMYNHE
THONTHON [IA nupodmminroBoit Kuciore (4 : 1).

B coxoHiax psaja ocrerHeHust HaMevaeTcs OOpPATHAA TeHJEHIUs: OTHOIIe-
Hue Si0, : Al,O, B aaOBHANbHOM TFOPUBOHTE COXPAHSETCA PABHBIM MATEPIH-
CKOIi II0pOJe WIN ke yBelIudnBaerca B noasay Si0,. B paae cayyaes upu srom
HAMEYaeTCs OTHOLIeHNe, OausKoe wian papHoe MORTMOpWIIoHUTY 6 : 1. WnaTen-
CUBHAS ARKYMYJIAUAA MATHUA B WIMIOBUATLHEIX FOPM3OHTAX IIO3BOJAET IIPeN-
rmonarars HoooOpasoBaHmMe B HUX BTOPWYHBIX er0 CAUIMKATOB. Bipodyem,
HE MCKIOYeHO, YTO KPEeMHEKNCJOTd HAXOAUTCA B B HECBASAHHOM COCTOSHEH.

CoepuneHus aTIOMUHNA K Kejle3a MUTPUPYIOT B COJOHUAX Kpaline 3aMejt-
seHno. Ha pannux cragusax comonnosoro uponecca Al,O4 u Fe,04 (B MenbImei
cTelleHN) IIPOABISAIOT BEIPAKEHHYIO OTHOCUTENbHYI0 aKKyMyJdamuio. B HaIHeM
cIydYae 9TO XOPOWIO BUFEHO JJIs CYIbPATHO-XJIOPUAHEIX COJOCHIOB.

B mocaepyiomeit 9BOMIONUU CONOHIOB BHINIEIAYNBAHME BHIHOCHUT 113 BepX-
Hero ropu3onTta cnadaaa Fe,Oj, a sarem Al,O, Ilpu sToM Belogy DoTepi
;%ejle3a BEIDArKeHH CHIbHee, YeM IIOTePH AMIOMHEHMAA.
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CooTrseTcTBEHHO 9TOMY B (POPMUPOBAHMA MILIOBHAILHOTO YILIOTHEHHOTO
ropmsonTa yyacreyior Al m Fe, o puia coepurennit Fe unmoBunposanne komu-
YeCTBEHHO U 110 IayOuHe Ipo@nis BHPArKeHO 3HAYMTENALHO CUIIbHee, 4eM IS
coequaeHnii Al.

Murpanus aJ10MUHEA HPOMCXOANT, KAK HAM KameTcd, B BUJe AJIOMUHATA
mexoveit, rrasasiM  obpasom Na. VYemosma pearumm (pH 9—10) maa o6-
pasoBaHma amomMmHaTa Na B COJNOHIOBOM IIPOIECCe B OT/AeNbHbIE MOMEHTHI,
HECOMHEHHO, OCYIECTBIAIOTCSI, a B CONOBHIX COMOHIAX, OeCCIIOPHO, NMEIOTCH.

Murpagus skexesa, BUAMMO, IIPOMCXONHMT [ABOAKO: B BHAE KOJLIOMIHBIX
BHICOKOJIMCIIEPCHBIX OPTAHO-MIHE PAIbHBIX COeINHEeHUIA (O YeM MOMHO CYUTh 1O
JaHHHIM BOAHBLIX BRITSKEK) M B BHfe cOegwHeHmil zaxucu skenesa. [locaenmee
IIPH BECEHHeM IIePeHACHIIEHI COJIOHIOB BONOM ¥ WX 3aILIBIBAHUA BOZMOMHO:
KaK Cle[CTBHe DpPOIEccOB aHOpoOmosmca.

TloBepeane TIITaHA B COJNIOHI[OBOM IIpPOIecce KPailHe CJORHO M M3MEHYMBO.
B cononuax panmux crajuii 00HApyMEHO OTYETIMBOE OTHOCUTENbHOE HAKOI-
sgenne Ti0,. B copoBEIX CONTOHUAX, T. €. B UTOTe AJIUTEIBHOTO OCOIOHIEBAHNS.
IPOMBIBaHWA M Pa3BUTUA Pe3KO UIeJIOYHON cpeflki U AHAPPOOHBIX ycmoBmi,
TATAH OKA3aliCsi BHHECEHHHM B 3HAYMTEJBHOH CrelleHn. B cOmoOHmax psaja
OCTeIlHEHNA CHOBa B ABYX CIYYAAX OOHAPYRKIWIOCH 3HAYUTENHHO OTHOCHUTENb-
voe Haxomienne Ti0,, a B ognom — ero morepsa. OYeBHAHO, ABOACTBEHHOCTH
B TOBEJICHIN THTAHA 00s3aHa JBYM THWIIAM ere COefiMHeHWii: BO-IIEPBHIX, PYy-
oty TiOy, — ananory SiO,, KOTOpPHIl YCTONYNBO HAKOILIACTCH , IPAGIIKAACE
B OTOM OTHOLIGHHM K KBapI(y, U, BO-BTOPbIX, COGINHEHNUAM TUIIA COJNeil MeTaTH-
rapoBoit kucaorsl (Na,TiO4?) — amamoram SmANKATOB WEI0Yeil n IeJO0YHHX
semens, Turau 00Hapy&nBaeT BCIOy y9acTue B WIMIOBAANBHEIX TOPH3OHTAX;
OYeBHJHO, 5TO W O00A3aHO MUTpANMM COeJAMHEHmT Tura TuraHaToB. G TOUHK
3peHHs NBYYECHNUA IIONBIKHHX POPM TUTAHA eTO CJaefoBa0 CH MCKATh, KAK I
KPeMHEKHCIOTy, B INEJOYHBIX BHTAMKKAX.

Marmuii B iporece BRIIETAYUBAHNA, KaK I CJIEI0BANO OKUNATH, OTHOCHT-
CA K YMCIy JJIEMENTOB, BHIHOCHMHIX B IepBYI0 odepeab. ONHAKO Ha paHHHX
cragmax Mg, BHIHOCACH CPAHNTENbHOC MeJJIeHHO, ODHADYMMBAET HEKOTOPOE
OTHOCHTedbHOe HaKOILIeHNe. B nmocneayomux craguax Mg mojgsepraercsa 0YeHs
3HAYNTENIHHEM ToTepaAM. Bcee jike B HeKOTODHIX CIYyYasixX 3aMeTHH Koxebanus
B momomenun Mg B paAxy Apyrux coepgunenwuii. Inorna on oxasnnaercs 0omee
crofirnM, yem Si0, u TiO,, Bumemadusasich mengienHee ux. Ocobenno 3a-
MeTHA IIOHMYKeHHAA CKOpPOCTH BhmeJgakusBanusa Mg npu conocrasmenun ¢ Ca.
BriMeiBaHmE KaIbrus BCIOAY, 33 UCKIIOYEHWEM OCTEIHAIOMMXCA CONOHIOB,
3HAYUTEABHO MPEBOCXOJUT CKOPOCTh BEIMHBBAHWA MaTHuA. [lae Ha paHHHMX
cramuax, rorma MgO eme coxpauser craOwiabHOe IIONOKEHWE WM HAKO-
maserca, morepu CaO mocruraror 70%,. OcobenHO cieayeT MOAYePKHYTH, UTO
B (pOPMUPOBAHAN WITIOBUAIBHEIX TODH3CHTOB MACHMil BCEINa IIPHHAMAET
AKTHBHOE yYacrue.

Bee aro rosopur o Tom, uro Mg BXOQUT He B COENMHEHMSI THIIA IIPOCTEIX
coaeit, Kak Gonbmas yacts Ca, a B cocTaB 3HAYUTEIbHO DOZIEe CTOAKUX CUITHNKA-
TOB M ANIOMOCIUIMKATOB. B cTrammax ocrendendst comounoB u Mg u, ocobenHo,
Ca 0o0HapyXuBaIOT AKTUBHOE HAKOIUIEHHE, YTO CBABAHO YIKe C JeATeIbHOCTBIO
pacTarenbHocTH. TaRyIO jKe TeHIEHIUIO, CyAS 110 JAHHHEIM COJAHOKMCJIBIX
BHITAzKeK, OOHADy/RuUBAET HA CTAAMAX OCTermHeHUI u K.
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Ha ocHOBaHUM IPOaHAJIM3UPOBAHHOIO BHIe MATEPMAJia MOHIHO BHIBECTH
CJeRyOuil cXeMATHISCKHl DA IONBUKHOCTH M IIOCIeJIOBATeIbHOCTH BhIHE-
CeHNsl DIEMEHTOB 13 BIIOBHAJBHOTO FOPU3OHTA COJOHNA:

MnO, P,0;, SiO,, AL,O,, Fe,0, MgO, (Si0,), CaO.

Opnarxo B mponecce OCTEMHEHWst KAJbIWil B 3TOM pAAY HAYmMHAET Iepe-
MeIaThCA BIeBO, OOHAPYMMBAA 3aMeJJIeHWe B BHINeJAYMBAHAA, MJIH HAKO-
ILJIeHIe.

[locneposarenbuocrs ydactuss B QOPMUPOBAHAW WILTIOBHAILHOTO TOPH-
30HTA IyTeM BMBIBAHWA, 10 MaHHHIM BaJOBOTO aHANM3a, XapaKTepPH3yercH
HECKOJbKO JPYTAM PAOM:

MnO, Si0,, CaO, Al,0,, Fe,0,, TiO,, MgO.

B wanbonbleii cTerreHN HAKOIIISHWIO B MITIOBUANIBHOM TOPU3OHTE IIONBEp-
YKeHB MArHMil M THTAH, KOTOPHie OOBIYHO BAHMMAIOT KpailHIMe MeCTa B pPAfax
OTHENBHEX CTAlMil COIOHIOB. Boasinoe yyacTie B MIMIOBHAMBHEIX LIPOIECCax
IPHHANMACT #elle30, 3aHUMAIOee ycroitumBoe MecTo B papmax. CoepmHenua
aJIOMUHNA B JOPMUPOBAHIN MITIOBUAIBLHOTO COJOHI[OBOTO TOPUZOHTA UTPAIOT
yite MeHbIIyI0 poib. CoelnHeHIsI MAPTAHIA B COJMOHIOBHIA TOPUBOHT He BMEI-
BAIOTCST; BO BCSIKOM CJydae, JIAHHHEE BajOBOTO aHAJWBa 3TOTO He ODHAPYRAIM
un pasy. HpemHexuciora e, II0 JaHHBIM BaJOBOTO aHANH3A, XOTA M He
HEePeXOoanT B MINIOBHAIbHBI TOPI3OHT, HO IT0 HIGIIOYHHIM BRITSKKAM oOHApY-
AUIBAaeT B HeM fCHOe HAKOILJIEHHe.

Tarum 00pasoM B COIOHIOBOM ITPOTECCE IIPOMCKOMAT TIyOOKME M3MEHEHN
I MIHEePaJOrm4ecKOM X XMIYECKOM COCTaBaX FOPU30HTOB II0 CPABHEHMIO ¢ Ma-
TepuHCKOR 1moponoii. Her HMKAKKMX OCHOBAHWIT OTPAHMYMBATEL COJOHIIOBBILT
IpOoNece JUIIbL MeXaHNYeCKUM IIepeMelleHueM IelTU3UPOBAHHBIX KOJJIOMJIHEIX
dparnpmit 6e3 n3MeHeHust KA9eCTBEHHOTO ¢OCTaBa, KAK BTO HAMEYAETCS B BO:-
3peHNAX HEKOTOPHIX TOYBOBEA0B PUBUKO-XUMAKOB.

2. Ocobennocmu OCHOSHEL HANDPAGACHULL COLOHILO00Z0 NPOYEcca

ComoHvyaxkOBaTHE cCYyIb®aTHO-XJOpHUOAHEHE ¢ o-
J10HI B ABIATCA B Hallel CXeMe WCXOAHHMM Il OCTAXBHBIX (Popu
COJIOHIL(OB. 3apO/KAAaACh B YCIOBMAX IIePBOHAYAIbLHOTO PACCOIAEHUA XIOPHA-
HO-cyIbPaATHEIX COJI0HYAKOB B pea3yibTaTe IIOHWKeHUA Dasmca dposmn, Bpesa-
g5 rugporpaduieckoil ceTw u OMYCKAHMA YPOBHA TPYHTOBKX BOX, 9T COJOH-
E orAwgaTcA: a) ocojonrenaHmeM Bepxaux 20—30 cm, rpe obocobmserca
KODKOBHIA rvpns3oHT A ¥ HepasBHUTHIA CONONNOBHIL Topu3onT B, 1 6) nponoJi-
FKAIOMAMCSA 8acOJeEneM Bcell OCTANbHOM YacTu IpoPnind ¢ HAKOILIEHUEM Ma-
KCMMYyMa coJell B IIOICOTOHLOBOM ropu3oHTe. B cocTaBe ¢comeil mOACONTOHLIOBOr0
ropusonTa Ipeobnagaor xmopuiu. CesoHHele KonebaHma ypoBHeil IpyHTO-
BHIX BOJl M YCJOBHUil MCIapeHNUs (TeMIlepaTyphl) CO3[At0T [IIA BepXHeil JacTu
ppoduiia peKUM pPUTMHYECKONR CMEHBI 3aCOJNeHWI o pacconenusa, Beymui
B OCOJICHIIOBAHHON YacTu mpouiad K IIOCTyIIaTeIbHOMY 3aMeneHuo obme-
HOTC KaJbIUA 1 MaCHWA HaTPHeM M BRIHOCY WX #3 Ipoduid.

B ocononnoraddoit yacTH COIOHNA [IPU BTOM BHaYaje GOpMUpP YeTCSE TUIICO-
BHI TOPW3OHT, a 3aTeM HAJl HUM W B HeM TceBXOMODPuyecKuil TOPUIOHT yrie-
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KICIOTO KaJbluA (peakusa cOMsl U FHIIca ¢ 00Pa3oBAHMEM YIIeKICIOT0 KAlb-
nnsa). Jlanbueiillee paccosieHne COXOHIOB IIPOXOAUT 10 AByM Tuiam: 1) Ges o1-
pHiBa PO CONOHI@ OT TPYHTOBEIX BOA U 2) ¢ OTPHBOM NPOPUIA COTOHIR
OT TPYHTOBBIX BOJ.

Pacconenne Ges OTpHIBA OT TPYHTOBHIX BOX Oy[eT NpPOTeKATH TeM MHTEH-
cUBHee u yitfler TeM Jajbile, 9eM O0JbIIe BHIIIajaer aTMocPepHHIX OCafKOB
B paitoHe m dYem OH XouojHee. Kpome TOro, OHO yiijeT TeM jajbile, dem
JpeBHee TeOMOTWYECKUIl BO3PACT NAHHOTO paitoHA.

leorpadmdecku 5TO IPUBOAUT K TOMY, YTO IIOCTe[0BaTeJdbHbE (HOPMBI
COJIOHIIOB COJOHYAKOBAaTOTO psifla pacirojaraiorcs B Oollee ceBepHBIX paifoHax
AIM Ha [OBEPXHOCTAX, paHblle cHOPMUPOBABUIMXCH, NOIbIIE W MHTeHCHBHEe
olpecHseMHX. ['pyHTOBEe BOJB M COJeBOH NPOPUIBL CONOHLOB IIPH BTOM
MEHSIOT CBO#l cOCTaB, OTAABas IIOCHEJOBATENBHO XJIOPHAN M CyIb(aTst
Ca m Na u oforamasick copoir. Ilormomalonmii ROMILIEKC IOXy49aeT MaKCU-
MambHoe HachimieHnme Na.

GO ETLTI1E
”

Geseuncabue conwyes 700

cmomouwe crabo
CORONVOKOBaIMIbIE COnOH Y/

11
~ORONYTH AT, CORnOHYO!
é‘a/?ﬂ/rz/a/”o “
A N

Dyrmobor frde = — =]

Dynmabaw Sade

®ur. 17. CxevMa reoMopdoJIOrHUEChOr0 PACIOMOMKEHUH CONOHIOB
PazINYHBIX THIIOB

Pacconenie ¢ oTpHIBOM OT FPYHTOBHIX BOJ IIpOTeKaeT Ha IiIy0OKo ApeHu-
POBAHHBIX M IPUIONHATHIX DJIEMEHTaX LOBepXHOCTH. [eorpadumyeckm BTO
BHIPA/KaeTCA B PAcIpOCTPAaHEHWH CTAJIl COJOHIOB NAHHOTO PAfa HA CHUCTe-
Max II0CJHeJ0BaTeNbHHX II0 BO3PAcTy J[APEBHHX Teppac M BOJOPA3NEIOB
(pur. 17).

{IpexpaiieHne BOCXONAMHX TOKOB, MOFAIOIIMX COJU B IIOYBEHHEE [OpU-
30HTHI, W IIOCeJIeHue ITOJLIHHOM, ITOJIBIHHO-3JaKOBOl M 3IaKOBOIl pacTUTeb-
HOCTH BJEKYT II0TEPIO COTOHYAKOBATICTH M COJIOHIEBATOCTH IIPU 3aMeHe OOMeH-
HOT'O HATPHUS KAJIblMeM, MaTHUEM U KaJIMeM BOJIbHOTO OCTATKA, T. €. BEI3HIBAIOT
ITPOTIECC OCTEITHEHIIA COJIOHI(OB.

B urore B psAy CONOHYAKOBATHIX COJOHLOB (JIYTOBBIX) (OPMHDYIOTCH
XJAOPUAHO-CYIbPaTHEIE TUIICOHOCHBIE COJOHIBI, CONOBO-CYJB{ATHEE K COMNO-
BEIe (CyabaTHO-CONOBEIE ) COMOHIB!, CONOBLIE COTOHIB-COTOHYaRA. B psany atnx
ite COJIOHIIOB, KPOMe CMEHEl COCTaBa COJNEBOTC IPOYuIs M COCTaBa I'PYHTOBBIX
BOJ] OT cyIbPaTHO-XJIOPUIAHOTO N XIAOP HAHO-CYIHPATHOIO K CyIH(PATHO-CONOBOMY
U COOBOMY, HapacTaeT KOANYecTBO 00MEHHOTO HaTPpuA u 00HApy/KUBaeTCA TEH-
DeHIMA K yBeJINYCHMIO eMKOCTH 00MeHa, UTO, OUeBIHO, OOBACHICTCA yBEIH-
uyenueM pH (mo 9.5); ymeHbIIaeTcA KOIMYECTBO KPEMHEKUCIOTH, BHIHOCHMOM
B Busie Na,Si04,MMe0TCA IPUBHAKY YMeHBUICHNA [IO{BIFKHOTO TMTAHA; BO3Pa-
¢TaeT KOJIMYECTBO BOAHOPACTBOPMMOTO IyMyca ¥ HEPeXONAlIMX B BOJHYIO
BHTAHKY IIOJIyTOPHBIX OKMCHOB.
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B psay ocTenHeHHHX COJIOHIOB IIOCTeNIOBATEAbHO (POPMEDYIOTCH OCTATOY-
HOCONIOHYAKOBATHE COJOHIBI, OCTATOYHOCIADOCONIOHYAKROBATHE, OCTEIIHEHHEIe
0esTHOCOBHIE M COJOHLEBATHE KANITAHOBEE IIOYBHL.

OcraTounocrabocOIOHYaKOBATEHe COJOHIB ABIAIOTCSA ellle lIePeXOHBIM
3BEHOM. JTO BHIPA’sKaeTCA W B IIEPHONAYECKON CBARNM ¢ TPYHTOBHIMH BOJAMI,
¥ B coronuaxonaroctu 1poduas. B conax npn sTom mMeeTCA BEIDAKeHHEHI Ma-
KCEMyM, FnaBubiM 00Opasom, cyasparor Na e ropmsonrax 40—70 cm.
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Lmaduy coronyoloe npoyecea

Dur, 18. Wsmenenne nholudecTsa oOMeHHOro Na B COJIOHUAX DPaBIAMYHBIX Crapmit

Opmaro m B HUX HamedaeTcs IIpOTpeccUpyiouiee B MATbHEMIINX CTAMMAX
HaKOILIieHue BaJOBOTO u 00MeHHOr0 Kanbuusa, Marans u K npm oTHochreasHOM
yMenspmennu Na (§ur. 18).

OcrenHennbie 1 COMIOHI[EBATHE KAIITAHOBEE [I0YBH OTINYATCA YK SCHHMM
NpUiHAKAMHI HAKOIVICHWS MeJOYHO-3eMeJbHHIX MeTaJIOB M KAMUT W yMeHb-
mIieHwem HaTpa. ITC OTYETHWBO BIHO M3 JNAHHHIX COJNAHOKNCIBIX BBEITAMKER
¥ Ha 00OMeHHHIX OCHOBAaHUAX, Iie Na BRITeCHAETCA 110 Mepe PAasBUTHA lpomecca
ocTeuneHuda. ONHAKO B CBA3HM ¢ yMEHbIIEHMEM IeIOYHON peaKIum ORNHOBpe-
MeHHO HamedaeTcsl W yMeHblueHue 00MeHHOU crocobHOCTIH.

Npu pasbope npmsmakos gacTHHIX GOpPM COJNOHIOB HAMH BCIOAY IORYEp-
KHBamch MOPQOIOTHYECKNe IIpHSHAKKM KamigoOTo THIIA.

TH (B OCHOBHEIX psjia SBOJIONMH CONOHIOB MOTYT IIPM MONHATHH Oasuca
9po3um HAvaTh pasBuBaTheA B OOpaTHOM HalpaBIeHAN — B HAIIPABICHUN
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BOCCTAHOBIGHUA 3ACOMEHHOCTH NpOPMIA M JasKe IIPeBpallleHWsI B perpafu-
pOBaHHEE cONOHYaKH. 'eorpaduyeckn sT0 OyneT IPOABIAATLCA B PaclIpocTpa-
HEHAW BTOPUYHOCOJOHYAKOBATHIX CONOHIOB HA 0eperOBHIX M TEPPACOBHIX
obpasoBarusx obmacteit moguarud obmero (UepHoe, AsoBcKOe Mops) mwiu
MecTHOTO (pasamBel B Kacnmiickoit paBHmne) Oasuca sposumn.

W3 crasaHHOrO BHEHO, 4TO KJacCmyecKkme MOPQPOIOTIYECKHE IIPHUBHAKA
CONOHIOB (OCOJIOKEHHBI BePXHU TOPUBOHT, CTONOYATEIA TOPUBOHT, IIOf HUM
KapOOHATHH U HIUKe THIICOBHI) He IA BCeX THIIOB COJOHIOB SIBISIOTCS
THOMYHEIMA 1 00S3aTeIbHEIMH.

Onn orcyrereyior, 100 BHIpaskeHB OYeHDH ILIOXO B PAAY COTOHYAKOBATHIX
cosonnos. I{70X0 BeIpaskensl OHu 1 y ocTenHeHHBIX Popm. Jlumb Popmu ocra-
TOYHOCOJAOHYAKOBATHIX COJOHIOB OTAMYAIOTCA HATMYHMEM BTON KiaccHuecKoit
mopdomorun. Takmm o6pasomM MO'KHO CKasaTh, YTO IPe;KHsA RaTeropmsi
KOPKOBHX CONOHIOB 00BeamuseT B cebe npemMyliecTBEHHO COJOHYAKOBATHIE
COJOHI(BL PAa3AWYHBIX THIIOB. Tar HassiBaeMmble cTON0YaThie m TIy0OKOCTONO-
JaTHE COJOHIEI 00BeMHAIOTCA COTOHIAMN OCTATOYHOCOIOHYAKOBATHIMHE. [1pu3-
MaTHYeCKHe ¥ CTOA09aTO-IpMaMaTHdecKie — IPEeMMYIIeCTBEHHO OCTeITHeH-
HHE COJOHI[H.



TJIABA V
PACTEHUA 1 COJIA

BJIUSHUE COJIEX HA PACTEHUS U YCJOBUA UX COJEYCTOMUYUBOCTHA

HecmoTpa HA MCKIOYNTENBHYI0 BAasKHOCTH BOIIPOCA O BINAHUM COJeH HA
KyJbTYpHbie PAaCTeHHS, OH M3ydYeH RAJeKO elie He MOCTATOTHO.

3uauuTennHo Oosblle MMeeTCA NAHHHX, XapaKTepU3yoIax crnelnnduaeckn
COJIOHYAKOBYI0 (uIOpy M ee IpPHCHOCODIEHHOCTE K PAasBHTHIO B 06CTAHOBKE
BEICOKAX KOHIEHTpanuii coseil B mouYBeHHOM pacTtsope. Hasonem specs Kiaaccn-
yeckne mceaegopanma B. A. Reamepa (116, 117), Stocker (119, 120), Killian
(182) m np. Stocker paspenser pacTATeNIbHOCTL HA TaNOPUTOB M TIUKOPATOB.
Famodurs xapakrepmsylores TeM, 9ro oHm (10 B. A. Kemnepy) myxpaorcs
B TAKNX BHCOKAX KOHIFEHTPALILIX JeTKOPACTBOPUMEIX €OJIeli, KOTOpbie TAledn-
HH s tarkopuToB. BepxHeil rpanutmeit KOHIEHTPATHN COJed A MOpCKHX
ragofuros asagerca 0.2—0.39%,.

B MepTtsom mope ¢ ero womnenTpauueit coxeir 19—209, opramusmsl pas-
BHUBAThCH He MOTYT, MCKIIYAA HEKOTOPHIX OaKTepwili M BORXOPOCITEM.

Stocker 1 B. A. Kesurep 0THOCAT R 4mcay BHIparKeHHHX Tag0aTOB ceMeii-
ctBa: Potamogetonaceae, Hydrocharitaceae, Chenopodiaceae, Zygophyllaceae,
Tamaricaceae, Franceniaceae, Rizophoraceae u Plumbaginaceae. Ilaa cyxo-
nyTHeX Tawopmron Stocker mpmHMMAeT LIMPOKY0 AMILIMTYAY KOHIEHTPALAN
coaeit 0.3—209,. Ho rmaBnas macca rajzouroB mpucrocobneHa K KOHIEH-
tpaguAM 2—69Y%, coxeii. Buosormyeckoe mpmenocobienme TaxopuTon
K COJIAM HJeT II0 PA3JWIHBEIM HAIIPABJIEHMAM.

Herortopsre ragourst criocobusr He IMoraon(ars conu (maurposse). [ pyrue,
Ha060poOT, TOTAOUTAsi COJM, CIIOCOOHK pPeryJHUpPOBATh BHyTpeHHee OCMOTH-
4ecKOe JaBieHune I, KpoMe TOro, cOpacHBaTh IepelloIHeHHbIe CONAMIL JUCThA.
Obprauo rasgoPMTHI H9TOT0 ThIa OTJAHYAIOTCA CYKKYJIEHTHHM (MACHCTOCTh MU
cournoctb) BuaoM (Salicornia, Halocnemum, Anabasits). HaroHeu, TperThu
uMeloT 00ecCOMMBAOMINIE yCTHUYHBIT anumapar B aacthax (Statice, Armeria,
Tamarix, Reaumuria, Frankenia, Aeluropus). ExegneBno Ha JIHCTBAX DTUX
pacTeHMii BHJEIAIOTCA Kalliu KJIHIOEHTPHPOBAaHHLIX pPAacTBOPOB  CoJei.
CyYKRyNeHTHOCTh B PACTEHMAX 9TOC0 THIIA BHIpAKeHA 3HAYNTEALHO ciaalee.
Kpome Tor0, 1pucmocoGaenme mmeT W IO IyTM OTOOPA (POPM € MIIMHHEIMI,
AOCTHTAIOUWIMMA [0 TPYHTOBHX BOJ KOPHAMH (KepMeK — IO O M, TaMapuck —
mo 30 M, wmi).
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Heroropue cnenmpuueckire Bupsl (Camphorosma) 0TaInvaloTCA HCKIIOTHM -
TeJbHO OBICTPOi CIIOCOOHOCTHI0O pereHepalHi KOPHEBHX BOJOCKOB, AMEHHO
B TeX TOYKAX IOYBLI, KOTOPHE OKABAMNChL CMOUEHHBIMH CIyYaWHBIM JHBHEM
Uil pocoii.

Bee ramzodursr oTAMYANTCA BBICOKMM OCMOTHYECKHM [aBJIEHUEM KJIeTOY-
HOTO cOKa, 0c0GeHHO B MHCTLAX, Hoxodamum n0 100—200 ar. Tagr, Mo FapHbIM
Stocker, muguiicKue MAHTPOBEE NMEIOT JaBJIeHNE B KIeTOUHOM cOKe 0 163 ar.
kepMer — no 165 ar, Avicenta — pgo 205 ar. Bee oro coobuiaer Goabnryio
COCYIYI0 cuiy KOpHeBOil cucreme ramoduros. Pasunnma B cocyumeii cuie Kop-
welt m cooTmercrByIouieit cdepe moussr pasua 3—5—10 ar. Crnenmpuyecrast
thaopa comoHIOBHX IATEH, CYAA IO ucCiaefoBaHuAM Stocker B Benrpum, cmo-
cobHa pacTw HA [IOYBAX, MMEOIMNX OCMOTHYECKOe [aBJjelme He Benme 28 ar.
OO0srurble e BUbL CTEITHHIX PACTeHUI CIIOCOOHBI IIepeHOCUTD JIaBiIeHNe TOYBEH-
HoTO pacrsopa ik B 10—12 ar.

Cononuaku, xapakrepuayomuecs ocMoTudecknm napaedneMm 300—400 ar.
pPACTATEABbHOCTH OOBITHO #e uMeloT. BIlpodem, B HHIKHEX TOPUBOHTAX COJOH-
4aKa, Iyle cojieil MeHbUle, vCMOTHYeCKOe AasneHue pasuo 100—110 ar, u oo
yie MCIONB3YeTCA COOTBETCTBYOIIMMH Tajmo(uramu.

Wutepecusl u vKelepuMeHTAIbHBE MCCHeN0BaHUA Stocker, BLILCHAIONITe
BIOSIHUE COJIeil HA OTflelIbHBIE IIPOIECCH B OPraHWSMAX Tado(UTOB H TIDKO-
¢utos. PesynbraTei 9TWX mHCCIeNOBAHUI HECKOJBKO pPasbACHAIT IIPAYUHE!
TOKCHIHOCTM COJeil AJA KyJALTYPHLIX pacTeHmWil, IIpmHAAde:Ramnx, KaK
paBsmiao, K rauKodmram.

Tlocryn:tenue comeil B pacTeHie yCminBaeT JH3MMATMIeCKHIA pacia] Kpax-
MaJja 1 00paz3oBaHie qUACTa3a, YTO BIedYeT 38 cOOOI yBedIYeHre 0CMOTHISCKOTO
masneHmsA U colecToiKoctn pactexudt. OOHAKO IIpPM BHICOKAX KOHUCHTPA-
HMAX COMelf, 0c00eHHO ¥ TINKROPUTOB, DHAAMATHICCKHAE IIPOLECCH OCTAHABIIM-
Baorcsa. Hambomsmumm feitcrBueM Ipu dTom oranmgaores Na, K, NO,, Cl,
snagnTeanno cnabee — Mg, Ga. SO,. BosmokHO, B 9TOM 3aKII09aeTCA OHA
U3 UPIYUH ABJEHNA AaHTAroHmsMa coueif. Hapo ckasars, 4ro B oTamume oOT
apyrux mouos, Gl m NO, BeI3piBal0T GOMbIIYI0 TEKydecTh, 4, CIe0BATeNLHO,
1 JIPOHHIAEMOCTH IIPOTOILTAZMEL.

Pasaudno mpossiadeTes MeiicTBUe cOjeil u HA YCTHUYHOM aIapare LIAWKO-
$uros u ramofuros. Brcokne KOHIEHTPALMH COJeil ¥ TIIHROQPUTOB BHISHIBAIOT
Japaand yeTLAUHOTO alIapaTa JUIcTa W, KAK CJIelCTBHE, BEHCOKYIO TPAHCIIHPA-
1uio, BoIcHIXaHue U Tubeab pacrenusa. OGpaTHasa peaknua y ramofuros. Bo-
IePBBIX, YCTHIYHBIA alllapaT HOPMAJAbHO QYHRUMOHHDYET IIpu ropasio GOJab-
IINX KOHIEHTPANMAX, BO-BTOPBIX, IIPU [JANbHeHIeM IOCTYIIEHAN CO:Ieil
B OPTAaHW3M YCTHUIL 3aKPHBAIOTCH W TPAHCIHPANUA CBOZHUTCA K HYJIO.

Croxmb 3Ke PasaMuHO BJIMAHNE COJeil 11 HA ACCHMILIAWMOHHBIN ATMMapar.
Y TAMROPEUTOB COAM, KOCTHTAA XJIOPOILIACTOB, BLISEIBAKT OBICTpOE IIafieHume
ACCHMIUIAUNA W paspylieHIle NPO10ILIA3MEL. Y TanouTOB COOTBETCTBEHHEIE
KOHIeHTpanun NepenocATca ¢Boboxuo. Bonpine Toro, mabiogaercda pacerpoii-
¢TBO (YHRIUA UPA MEHBHINX KOHLEHTPALUAX COJeil.

Sltocker yrassiBaer, 4TO U [JHXaHAe TIMKOPUTOB HAPYLIAETCA TAKHEe IOJ
BO3JeiicTBIEeM COJeli.

Tarum 06pazoM MexaHn3M HOBpERACHUA pPACTEHUIl COMAMII KpaiiHe CJI0KeH
II BRI0YAeT Pa3jIimgHble MOMeHTBI. B dmejre 11X, HA OCHOBAHNM HCCJe0BAHMK
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Stocker m Oosee pamumx — Tymaiikosa (22), Harris (33), Hansteen (127),
MOKHO HAa3BATh YysKe € M3BeCTHOH poselt Oeccrmmoprocrm: 1) Hapymeuwme
MOCTYILIEHUA BONHI B KJIETRY BCJECTBme TOTO, 4TO OCMOTHYECKOe IaBjeHHe
B TIOYBEHHOM pacTBOpe Oosibile, 9eM B KieTKe (Pm3moa0TM4ecKas CyXOCTh);
2) mapyulenue IIPOIECCOB ACCHMILUIAINM, ABIXAHWA, IIpeBpalieHmii KpaxMaja;
3) mapajmY yCTHHYHOTO alllapaTa M HEHOPMAJdbHO BEICOKAA TPAHCIAPALHA,
BileKyLIaAd BHICHIXaHWe pPACTEHHHA.

Hapymenne HOpMaibHOTO IOCTYIUIEHMA BOJHBIX pacTBOPOB B pacTeHme,
eCTeCTBeHHO, /[A0JKHO TIOBIeYh 3a co00i PACCTPOIACTBO B 30JbHOM IINTAHUH I
(TOJIOlAHME» pPacCTeHNs B OTHOLIEHNMN OTAEJbHHX di1eMeHToB. Hakowen, ecrn
IpsAMbe YKA33HWA HA ABJEHHWA I1a3MOJN3a KJeTOK M WX OTMHDAHAA IIpn
KpaflHuX KOHIEHTPANuAX COJjeil, a TaAKKe 11 HEIIOCPe[CTBEHHOe IIOBpeMIeHne
MOBEepXHOCTel THKAHH COJAMM.

B ocuose Bcex dTHX sBieHn Jexnt OnomormdecKas HEIIPHCIOCOBIEHHOCTE
DoNbUIMHCTBA KYJBTYPHHX pacTeHUi K ¢BOKCTBAM TOIL cpels, B KOTOPYIO OHU
MOMAfAI0T HA 33COJEHHBLIX I10YBAX.

B cymMe IepedncaeHHble ABIEHIA MOTYT IIPOABIATH ¢ce0A HA BCeX CTAXUAX
pPAsBUTHA PACTeHHA OT IIPOPACTAHMA [0 CO3PEBAHMA ¢ HApPYUIeHWEM IIpouec-
¢0B 00mero pasBUTHA OPTaHMAMA, IPUBOAA B KOHEUHOM CUeTe K HOHIVKEHHIO
win rubean yposas.

Wsydenne poam OCMOTHYeCKOTO naBideHuA codeil, mposejgennoe B. C.
Buffum (123), H. M. Tynaiirosum (122), Croasraue (124) u Y. B. Arymrn-
uuM (123), morasamm, 4TO MOBHINEHHE OCMOTHYECKOTO MABJEHUsA ITOYBEHHOTO
pacTBOpa BCJEACTBNe ITOBHIIEHHBIX HOHIEHTpAanmii cose#: a) 3ajepskuBas
IIOCTYIIeHHe BOJEI B 3epHO, 3aMejyIAer, a HHOTAA W IpeKpalaeT IpopacTaHue
cemMAH; 6) yKOpadumBaeT BeTeTAMOHHHIN IIepMOJ PAacTeHuwit ¥ B) yMeHLIIAH
00IIyI0 MACCY YPOMKAsA, yBeJHINBAET OTHOCHTEJIbHOE COMlepKaHMe a30Ta B 3epHE
nmennt. Jpn stom Y. B. fiRymIkue IpuxoguT K BRIBOAY, YTO «CTeIleHb Bpelo-
HOCHOCTH COJefi IpPOIMOPIMOHAILHA He KOHIEHTPANWHA WX,.d OCMOTHYECKOMY
JABJIeHNI0, KAK 9TO yCTAHOBIEHO Teleph C IIOJIHON JOKABATEILHOCTHION.

OnHaKo He3HAUYHWTeJbHEE HMOBHIIEHMA OCMOTHYECKOTO AaBiaeHud (0 2 ar)
9acTO BHI3HBAT 00paTHOe AeACTBHE, CTAMYNUPYIOuiee MOBHIICHNE YPOMKAA.
910 0TMeUaeTCA KaK A CepHOKHCIOT0, TAK | /U XaopucToro narpa (fAwym-
run, Croabrane).

B ormx caydaAax copgepskaHme as0Ta 1 0edKOBOCTh 3epeH NIISHHINH
HafamnoT.

WNsmenenna B PuanyecKnx ycaoBUAX IATANIER Cpelil W HAPYHICHHE HOP-
MaJbHOTO IIOCTYIIIEHMS PAcTBOPOB B pAcTeHWE HEMHHYEMO BejeT K paceTpoii-
orBy nmraHuda. Yike W. B. fIRymkmH craBuT BOIIPOG O TOM, 9TO TOKCHIHOCTD
cOJIeil HeNb3A OOBACHUTH JUIL OJHIM OCMOTIYECKHMM JIaBileHHeM 1 (PU3MOII0-
THIECKO# CYXOCTHIO.

P. L. Hibbard monaraer, 4ro mmpu 9T0M HapyllaeTcA HOPMAJIbHOE IOCTYII:
aenne HeoOxommmurx A pacrenus oaementoB Fe, Ca, P. [Tosugumomy, sToT
cnmcoK HeoOxomuMo pacmpocTpaHuTs Ha N, Si m, B 0coGeHHOCTH, HA pAJ
CMUKpPODJIEMEHTORY, (HaHONOTNIecKuil aeuumT KOTOPHX MOMKeT CKAa3aThCH
Ipeae BCero. IJTOT BOIPOC MOMIEHKUT OONBLNIOH paspaboTke B OymyleM.
Heobxoqumo cucTemMaTndecKoe HCCIe/I0BAHE H3SMEHEHHI XNMUIeCKOT0 COCTaBa
BCEr0 pPAaCTeHWA I ero OpraHOB IIO[ BIWAHHEM pPAacCTPOCTBA IINTAHMAA,
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BEI3BAHHOTO COTAME. IJTOT I[yTh MHOTOe OOBACHIUT ¥ II03BOJIOT MHOTOR
YCTPAHHTb H YAYYUIATL B KyJAbType PAacTeHUIl HA 3aCOJeHHEIX I0IBAX.

[IpaMoe mOBpemeHme IIOBePXHOCTHLHIX TKAaHell pacTeHmit cBA3BIBAETCA.
raasHbM 00pasom, ¢ meiicrBmem comsi. Tax, Harris (33) u Hibbard (126) orme-
93107 cOCOOHOCTH COJH BHIBHIBATH KOPPO3HIO IIOBEPXHOCTHOH 000I09YKKH KOp-
Heil W TMPUKOPHEBHIX HIeeK, 4TO0 HApyluaer oOMeH BelIeCTB MeKIy JANCTHAMU
U KopuHAMH (IpUTOK OT Juctbes). Bimpouem, eme pampwe Hansteen (127)
AHAJIOTUYHOE BIWAHWEe HpumucHBaig nonaMm Na u K.

Pesyantatel maydeHms TOKCIMUECKMX CBOMCTB pAasJIMYHBIX cOJeil Takwiae
HECKOJBKO TIPOTNBOPEIIBHI.

B 4acrtHOCTH, HECKONBRO HEOIpPENeJSeHHO M[OJ0KeHHe MAaTHe3maJbHBIX
comeii. M. Magowan (mo Harris) cunraer, aro xmopmersiit mMarumii oOnapaer
HCRJII0YATeNbHOE TORCHIHOCTBIO W PAJ COJel B IOpsAaKe yORBAaHMA TOKCHY-
HOocTu pucyercs el B caenyiomem supge: MgCl,, NaCl, KCl, CaCl,. Slosson
u Baffum paor cienyonii amexoaamuii psag TokcnguocTn codeit (mo Harris):
Na,C0O,;, NaCl, Na,S0,, MgSO,. Oau omupaioTcs IpH HTOM HA JOCTATOTHO
BeCKIe DKCIepHMEeHTaJbHbIe MAHHBIE (CM. HUXKe).

Brcmue KOHUCHTpPAUUN CoJeil, He 3aMegJIA0mMuUe
NpopamuBaHUE CcMAH B pacTBopax (B %)

MgSO, Na,S0, NacCl Na,CO;

Hmenuua . . . . . . . 1.0 0.7 0.4 0.4
Powb . . . .. .. .. 1.0 0.7 0.4 0.1

Ha ocnoBanmm cBOMX He OKOHYeHHHX HCCe[OBAHMIA, TIPOBEJeHHEHIX HA
BOAHBIX Ryabrypax, ['empoiin (128) ycramosma caepyiomuit paj TOKCHIHOCTH
cojielt B OTHOMIGHNN TOPYMIH, JIbHA, BUKH, JIONEPHD, AYMEHA N 0BCA, HAYNHAL
or mambognee agosuteix: MgSO,, MgCl,, K,S0,, KCl, Ca(NOjy),, KNO;.

Ilo crpammoit caywaiinocrn K. K. Tenpoiin, K comaneHnio, He HCCTeA0BA.I
pan coxeit Na,CO;, NaHCO,;, NaCl, CaCl,, roropsre, cyss IO JAHHBIM APYTOX
nccdeqoBaTeseif, 3aHAIN OB MeCTO BIIepeJW CEPHOKMCIOT0 MATHHA.

Uccneponanuma T. Kearney u L. Harter (129), mposellenHble HeCKOIBKO
paHbile ¢ BOAHHIMI KYJbTYpaMu KYKypysbi, COPTO, XJOIMKOM, OBCOM, ¢axap-
HOIt CBERJION W JYyIMHOM, IIOKA3aJM, YTO MATHEe3MAJbHEIE COJTH TAKIKe 3aHI-
MalT B pAAY IepBHe MecTa o Tokcmanoctn: MgSO,, MgCl,, Na,CO 3, NaHCO,
Na,S0,. NaCl. Onnaro naxe odenn HeGorbIIOe MTpuGaBIeHne THIICA BHBOIRA0
MarHesudiibHbie COJIM HA IOCHeHHe MeCTd, W HAubOoJabiell TOKCHYHOCTHI
B OPHCYTCTBHA THIIcA OTIMda mebh KapGomarsr mesmoueir: Na,COjz;, NaHCOj,
NaCl, Na,SO,, MgCl,, MgSO,.

[LopugnMoMy, Ipw OMHITAX, IIPOBOAMMEIX HE HA BOJAHEIX KyJbTYPax M IlecKe,
4 HA II0YBAX, BCerna CO3/aBANNCh HECKOAbLKO MHBIE YCJIOBHA, BCIEACTBHE HO-
HONHATEABHOTO yyacTna o6mennoro Ga mian Ca rumeca n kapbowaToB, 9TO U BEJIO
K COBepLUIeHHO JApyruM pesyasTaraM. Vvemno TaxmM oGpasoM O0GBACHWII
K. K. Ieapoiin (128) mpormsopevanine ero maHHbBM pesyjabTaThl McciaeoBa-
mmit F. S. Harris. [Iposens onsiTsl na [04Bax, NCKYCCTBEHHO 3aCONEHHEIX Pas-
JNIHEIME COsAMM, Harris yeramosmwia ciaepylOmuii HACXONAIME MIOPAXOK TO-
wemanocern coyeir: NaCl, CaCl,, KCl, NaNO,, MgCl,, KNO; u Mg(NOjy)..
KNOj;, Na,SO,, K,;80,, MgSo,.
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OcHoBHOE, 9TO MeHsieT IOJI0KeHne MAaTHe3NAIBHBIX COJIell B BOAHHIX KYJIb-
Typax M HA I10YBAX, OYEBHJHO, 3AKJII0YAETCH UMEHHO B [OIOJHUTEILHOM yda-
CTHA KQJILUMA II0YBBI M B (PU3HOJIOTHUECKOM YPABHOBEUWINBAHME MATHAA, CO-
rIacHO 3aKOHOMepHOcTAM aHrarommama (Ca — Mg, yceramosmenmmm Loew,
Osterhout, Aso, Furuta.

Nccnenosanna Bamyirecroit onbrtroi crannun (C. A. Hennunkaiitic, 130)
[OKA3HBAIT, 4T0 HANOOAbIIEH TOKCHMYHOCTHI0 HA MCKYCCTBEHHO 3ACOTEHHBIX
J0YBAX KAITAHOBOTO II COJIOHIOBOTO TUIIA 061aMaI0T XJIOP AL HATPUA A KAJb-
OudA, 3aTeM CYIb(aTel HATPHA N, HAKOHeI, XJOPUAH U CYIb(PATHl MATHHA:

NaCl, CaCl,, Na,SO,, MgCl,, MgSO,.
Ypomaill Hag3eMHON MacCChl IIHeHUI| b
(B v #a cocyn)
Houuen- HoHueH-

Tpai, Tpan.

0.10%, 0.209,
NaCl. . . . .. ... 0. 17.5 1.3
1]\\14320810‘ C e e e e e 30—9 i;;
MgSOi............... 49.5 34.1
CaCly . v v v oot 29.7 7.9
CaSOy . - . . . o .o 56.4 50.5

IIpuumman BTOT pAX 3a OCHOBY I YUUTHBAA APYTue JNTePATypPHBIE TAHHbIE.
TOKCHYIHOCTL cOJell B mpucyTersmu coegnHeHnmits Ca MOMKHO IIPeCTABUTH
B CJeRylolieM HECXORAMIEM MOPANKe:

Na,CO,;, NaHCO,, NaCl, NaNO,, CaCl,, Na,80,, MgCl,, MgSO,.

TIpoTuBopednBoCcTs pe3yabTATOB PpA3IHYHHIX WCCIeqOBaTeNel 00BAC-
HAETCA TeM, YTO OMEITH OCHOKHAIUCH PA3JIRYHBIME YCJAOBUAMHA BIAKHOCTH
¥ KOHIEHTPAIIHA, YHCTOTH M 3aCOPEHHOCTH PEeaKIuBOB, PACTBOPOB, IleCKa u
TIOYBHL, ABJIEHUAMHI OOMEHHBIX PeaRI;il, BUAAMHA RYJIBTYp, YCIAOBHAMHA TeMIle-
paTypH u TexHmKu ONHITOB, COIOCTaBiEeHME ANOBUTOCTA OT/EILHEIX KATHO-
HOB U aHHOHOB TaKiKe He JHIIeHO IpOoTHBOpeumit. Hiaccmueckumn paboTamit
M0 9TOMY BONPOCY SBIAIOTCH, HecoMueHHO, uccnenosanms G. Hansteen (127)
B Hopserun. OcranoBumcd Ha ero BHBOJAX NOxpolHee, Tem 00jee 4TO OHHU
B 3HAYATENILHOM CTelleHN IIPOAUBAIOT CBeT HA fABJEeHWEe AHTATOHMIMA M, B 0CO-
GewnocTn, Ha poab KaxbnuA. Hansteen Ha OCHOBAHWI OIBITOB € MIPOPOCTRAMMU
OIIeHNObl, STYMeHd, BUKHW, THKBHI B IpOOHPKAX ¢ BOXHEIMEU PAaCTBOPAMH
A30THOKMCABIX (OTYACTH XIOPUCTHIX 1 cepHOKmCabx) comeil Na, K, Mg u Ca
npuniled K pAAYy CIeAylominX NHTePEeCHHX BLIBOIOB:

1. Iknerounas cTeHKA KOPHEBLIX OTPOCTKOB HI'paeT poab 0c000i MeMOpanHt.
BCTyIAaA B afcopONmOHHEE peaRIUIl ¢ KATIOHAMYA PACTBOPOB.

2. XapaxTep 9THX peaKImii U BAMAHNE KATHOHOB HA KJIETOYHYIO CTEHKY
B 00meM IOJUNHACTCA NHOTPOIHOMY DAY KATHOHOB.

3. Unctote pacrsopst coneit Mg, Na, K (i1 pecruanmposanuas Bojia) BI3LI-
BAOT OTMHUpaHMe KOpHeIl pacTeHusd.
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4. YpeTwsii pacTBOp cOgell KaablimdA, Haobopor, cmocobcrByer [mase Ipm
routentpanmax 0.328%, Ca(NOj),] passuTui0 JIUHHBIX IDIOTHHX OeJEIX
KOpHeif O MHORECTBOM MEJIKHX KODHEBHIX BOJIOCKOB.

5. Tonpenienne pacrenna nonamu Mg, Na u K crassisaercs npeskpe Bcero
B TOYKe POCTA, HA KOHIle KOPEIIKOB, N IIPOABIAETCA II0J MUKPOCKOIIOM B paa-
Gyxanmm, OCAN3HEeHNH, PACTBOPEHMI CTEHOK KJIETOK ! OT/eJleHUN HX OT Hu:<e-
Jermamux, 00HAKAIOUINXCA CI0eB.

6. lopaskenne TRaHM KOPHA BCeryida MeT CHAPY/KN BHYTPb M HE 3aBUCUT
0T cOfepmMAaHUA RAALIMA BHYTPH PACTEHMUI TN B COCeHEM COCY/e IIpH pasje-
JeHNN KOpHeil pacTeHMsA HA JBA IIyYKa.

7. JleiicTsme comeit Mg, ¢ opnoit croponst, Na u K, — ¢ apyroit, pasawisHo.
{TepBbie BHIBHIBAIOT IIpeBpalieHne KIETOK B CIMBUCTYIO OeCCTPYKRTYPHYIO Macey,
HepeXOALIyI0 OCTelleHHO B pacTBop. Heiicreme coxeit Na u K mposasasercs
NpenMyIeCTBeHHO B Ype3MepHOM HAOyXaHmm, BOMAHUCTOCTH H (KeJATHHH3N-
POBAaHHOCTIY TKAHEM.

8. PacrBopenne KjeTOYHBIX CTeHOK Iojx Bimanmem coseii Mg, Na n K
IpoABAseTcHd 0CODeHHO CIVIBHO HA MOJIOIBIX TRAHAX.

9. UcecsrenoBanme MpORYKTOB, HepeXOALIAX IIPH HTOM B PacTBOpP, YCTAHO-
BHJIO JUIA PA3AMYHEIX PACTeHHUI{ OJHY U Ty 7Ke TPYIILY BellecTB —— IIeKTHHOBHE
PeliecTBA W FKUPHEIE KYCIOTH.

10. Tobasnenne & gucthim couaM Mg, Na, K HIYTO/KHEX KOAUUeCTB COe
RAABIUA PANAKAALHO CHIPKAeT WX IIOpamaboniee aeiictsue. Haerkm, compu-
KAacaoIINecss ¢ pacTBOPOM COJeit, He O0OHAPY/KUBAIOT NPHM3HAKOB OCIMSHEHNH
Vi OTMUpAHUs, KOpHHA BeTBATCA W pasBuBaloTes ayuute. Haubosee momno mpo-
SIBJIATCA AHTArOHmCTUdecKoe AeitcTsre Ca B oTHOMeHnn K, Merrbille ~— B OTHO-
menun Na. OIHaro aHTarOHHCTHYECKOE [eHCTBAE B OTHOLIEHAN OHOBAJIEHTHEX
rkarnonoB npoasaser m Mg. Iomusii anrarounsm ycranosnen Hansteen mpn
cootuomennn Ga : Mg=1:2, Ca: K=1 : 1000. Ho xxyquniee passuTne pacrenns
obuapysxnBaerca npr oTHomennn Ca : K=1:1.

11. llpm KoHmenTpammsax, ¢ KOTOPHMH aBTOPY IIPAXOAWIOCh paboTaTs,
OH JI0JIATaeT, 4T0 OCMOTHYecKOe JaBjeHne B TOKCHYHOCTH COJieii 3HAYEHU:I
re uMeeT. [Ipossasgerca aumb cnenujmiyeckoe sHadeHme KaTuoHOB. Ilocienm-
Hee BaKJI04aeTcd B JIefCTBUM KATROHOB, COINPHKACAIOMUXCA ¢ KIETOYHOI
THAHBLIO IPH MX amcopbumm HA KIETOYHYIO CTEHKY.

Haasnuit coobuaer wnerounoit membpane 6Gomee MIOTHYI0 KOHCHCTEHINIO.
Marruit m ogHOBameHTHHe KanuWii @ HATPHIL, HA000pPOT, cOOOMAT KOITOMIL-
HOMt (Pase KIeTKH BONAHUCTOCTh W IOABMKHOCTL. [lpmcyTcTBme KagbIma
B ¢MeCcAX coJieit monmkaer afcopbuio Mg, K n Nau Tem caMbiM IIpeIOXpaHdAeT
TKAHB OT paspyuwenns. Ecrecrsenno, uro poar Ca kak anTaroxucra Hanbomee
CHILHO IIPOABIAETCA B OTHONIGHHH OJHOBAJIEHTHHX KAaTHOHOB.

Mur saTpoHynu JHIIL 4AacTh BHIBOJOB M MATEepPMAJOB KpaiiHe MHTEPEeCHLIX
uccaenosannit Hansteen. Ho n ovn B 3HaunTenbHOI cTelleHn 103BOJAIOT Pasob-
paThCA B MeXaHMsMe U ChelfmpuKe BAAAHUA OTIEILHBIX KATHOHOB.

Wayuennio sToro Bompoca IMOCBALIEHH, IIPABAad, B MeHee CHCTeMAaTHUeCKOik
jopme, n paborsr mpyrux mccamenosarteseii. PaceMOTpmM HeKOTOpHE N3 HHUX.

Uccaenosauna K. K. Fepapoiina (128) ¢ monHoii 04eBMAHOCTHI0 NOKA3AII
UCKIIUNTeIbHO BEICOKYI0 TOoKcHuHOCTe moHa OH, mpeBocxomamiero B 3Tom
OTHOUIGHWH [PyIWe AHUOHHI, PACIIOJATAIMIKECH 0 MAHHHIM BOJHBIX KYJLTYp
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8 socxoAamuii pag SO,, Cl, NO;. llopanok yMeHbmeHns TOKCHIHOCTH KAaTHO-
voB lenpoitny ycranasamsaer caepyoumii: H, Mg, K, Ca.

Uccnenosanus B yeaoBuAX IOYBeHHOM cpefsl NpuBea, Haobopor, Harris,
KaK HaM KameTcA, K Gojee NpaBWIbLHOMY 33aKIIOYeHUI0 0 HambOmbIdeir TOK-
cugnoctn cpeqn aHmoHoB CO4 m cpenu watmonos Na. Harris sooOme 6517
CHIIOHeH IIPpUINCHBATHL Bejyliee 3HAUEHHE B TOKCHIHOCTH COJeii He CTOIBKO
KaTHOHAM, CKOJLKO aHmoHaM. Bompmryio torcmuxocrs Gl m Na mpumucoisaer
rare Micheels n [lerunnraiiTuc. STO MOKHO LpPOCHEIUTh HA MHTEPECHHX
onurax Bamyitckoit onsitaoit crammun {130).

Torxcnuyecrkana poab auumoHoB SO, u Cl’ Ha
MCKYCCTBEHHO B3aCONEeHHONM NOUBeE

Konuenrp Vpomwait B 1 KoHLeHTp. Vpowmait B
Na—0 129%, HA COCYX Ca—0.119, Ha COCYX
Na,S0, 30.1 CaS0, 57 2
NacCl 13 CaCl, .79

Torcunuyeckana polL KATUOHOB HA MCKYCCTBEHHO
3aCONEeHHONX CBeTJOKAMTAHOBOW MOoYBe
(ypomail cyxoit Maccsl B I' HA COCYH)

Honrpoann Rouuentp. 0 19
0 coJteit NacCl CaCl, MgCl,
55.8 17.5 20.7 30 9
0 coneit N3,S0, MgSO,
46.4 35.4 46.1

Bricoraa TOKCHYHOCTE HOpManbHOM cofsl cBAsnBaerca K. K. legpoiinem
(128) we croasro ¢ ammomamu CQO;, CROABKO ¢ siBIeHueM THAPOIM3A COMEL M
obpasosaunem moH0BOH oTmuuatouinxcs nanbosee BEIp arKeHHO A0 BATOCTLIO.

CoOoTBeTCTBEHHO [BYYIICKHCIEIL HATPMA MeHee sJOBHT, TAK RAK «PacTBOP
NaHCO, mouarm meiitpanem u copepxut noHoB OH B pacTsope mecpabmeHHO
menbure combl. Oreiopa K. K. Cempoiin nesaer oueHs BaiknOe 3aKII0YEHEE O TOM,
YTO yBeJuYeHne B MOYBEHHOM PacTBOpe 3aIAacOB yIIEKMCAOTH OymeT CHEIKATD
TORCHIHOCTE KapboHATa HATpudA, MepeBoAd ero B bukapbonar. IlosTomMy mogBsL,
GoraThle TeperHOeM CBOMM WJIN BHECEHHRIM M3BHe, OyAyT cmibHEee CHEIKATL
TORCHYHOCTb pacTBOpoB copnsl. MuTepecHo smech mpusectu wabaogenus, Sig-
mond 0 TOM, WTO BUKA W pela yMepumiBaAlTca Kouuentparmeit Na,COg
0.5, HO TaK e, KaK 1 ImeHNNa, He mospeskaatores 0.59%, NaHCO ;.

HonmTEnr TOUHEe HCCACKOBATEL COCTAB 3ACOISOMMX OYBH coseil TOKA3aNH,
9T0 KpOMe OOBIYHBIX COsIeil B 3aCOIeHUN IIPUHIMAIOT yIaCTHE COTH AMMOHMIHEIE,
JuTHeBble, MOAKCTHe u Opommersie. Vccnenosanna II. Kymena (131) morassr-
BAIOT, 9TO pacTeHNA KpajiHe TyBCTBHTEIbHEL X DTUM COJAM, II03TOMY ydYacTAe
MOCAeAHUX B COJOHYAKOBLIX AKKYMYJANUAX IeXeco00pasHO YIMTHBATE.
B mactaocTi, mpopocTRY MileHUIH yTHETAIOTCSA CIe YO AMA KOHI@HTP A HAM i
B pactsBope (B %):

(NH,),80, — 0 002 CalJ,—0 01
LiC[ — 0 0u8 LiNO,; —0.02
NH,Cl—0.01 Li,S0,— 0.03
MgJ, —0.01 NaBO, — 0.06
BaCi,—0 01 CaBr, —0.25
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Mu yke ymoMuHaam, 9T0 PUaHOIOTHIECKAA POJIb OTACABHEX COJeit pe3Ko
MeHserca B uX cMecax. OOHYHO TOKCHYIHOCTh CMECH [IBYX, TPeX coJjeil He paBHa
cyMMe UX TOKCHYHOCTeH MOpO3HL u He 00iblle TOKCHIHOCTH Hambojee A/0BH-
TOI com, 4, KAk mpapmwio, wmke. Habarogaercsa Kark GH B3auMHads HelTpan-
3anna cojdei, — MX «aHTAarOHmaM). TaK KaK B IPAKTRKE 3eMiefeldud ME 00 THO
nMeeM JMeJ0 C¢O0 cMeCAMH COJell, TO ABJeHWe aHTATOHM3MA COJedl M BO3MOMK-
HOCTL MCIIONb30BAHMA €r0 B IeNdAX YJIyYHIeHWd 3aCONEHHHIX II0YB IIpumobpe-
TAIOT 60JbBIIOE 3HAYCHUE. _

Kar crenyer s pabor Loew m ero mxosmsr, Furuta, Hansteen u np., nan-
Oosiee BHIpAsKeHHI NMOJOKHATENbHEE AHTATOHHCTHYecKHe cBOWcTBA y coselt Ca
n ocobenno y CaSO, rak B orrowennn Mg, tak n B oTHomenmn Na n K u gasxe
CGu m Zn.

Brnme Mu vire Kacagauch nccaeqoBanmit Hansteen, 00sAcHALLIETO ABJIEHNE
AHTATOHM3MA € TOYKHW 3peHwus (USMKO-XAMAIECKOro BIANAHNA KAJbIUA HA
TIPOHAULAEMOCTh KJIETOYHHX CTeHOK TxaHm KopHA. Ho gollycrmmo AomoaHnm-
TeJdbHOe IIpHUBJeYeHme W APyTux o00bacHeHnid. Takr, BecbMa BepPOATHO U 06pa-
30BaHMe HOBHIX, MeHee TOKCMIECKRX coefmuenmii: nampmMep, cMech GaCl,
u Na,CO, moseger x 00pasoBaHUI0 YIIeKMCIOT0 KAJLIUA ¥ €r0 BHIIA/CHHAIO
U3 pacTBOpA.

He ucrmoyeHo Takse, 4TO cMeCH COJeil MEHAIOT AKTMBHOCTH HOHOB, CHUAAS
ee 1 DTUM CAMbIM YMeHbIIAA UX AZ0BUTOCTE. IloBumuMoMy, JIunib 9THM I MOKHO
00bACHUTH AHTATOHHCTHYeCKUiE d(PPeRT TAXnux Map cojdeil pasHHX KATHOHOB,
HO OJHOTO AaHMOHA, KaK, HanpuMep, MgSO, n Na, SO,. Ycranosaen Taxkske aHTa-
rounctrdecsnmit sPderr map Na,50, m MgCl,, NaCl u MgS0S0,.

Miyake mokasan Ha mpuMepe pmca aHTaroHucrmyeckoe peiictsue Gt m SO,
KOTOpOe BHpAMeHO, 0IHAKO, ciabee, YeM y KaTHOHOB. M ke ycTaHOBIIEHO
AHTATOHNCTHYECKOE JeHCTBHE MEK/Y a30THEIMH, CePHOKMCIHIMA U XJIOPUCTRIME
COMAME KATHA ¥ HATPHA.

B radecTBe ImpumepoB IUPOMABIEHNA AHTATOHU3MA COJeif B BOAHHX KyJb-
Typax MO:kHO TpuBecTn OnuTE Osterhout (132). Wsyguas Boguele KyanTyph
MIIeHnIEL, JbHA, 00608, cserant, na pacrsopax KCl, MgCl,, CaCl, Ges upu-
mecn n ¢ npumecklo NaCl, Osterhout ycramosmm, wro mpuGasaenme NaCl
Pe3K0 yJIyuyHIaeT pasBUTHe PACTEHN II0 CPABHEHMNIO ¢ COCYAAMH YHCTOM COJM
6es mpumecn NaCl. Orcioga caexyer, uto 3PdeRT aHTATOHMEMA IIPOSBIAET
ceba MOJO/KUTENBHO [aske TOTAA, KOTAA 00mjad KOHIEHTpAIusa coJeil He ITOHM-
HiaeTcAd. Y MeHbIIeHne KOHIIGHTPAIIA OHO N3 COoJlell MOsKeT yXYAIWINTb pa3Bu-
THe PACTEeHMA. )

Harris mpusongut Ha »TOT cueT uHTepecHbii npumep (33). Pacrenne ynosie-
TBOPUTEJbHO PA3BUBAETCH IIPH CJIeyIOUleM COOTHOLWIEHAH ¢OJeil B pacTBope —
0.03989, Na,CO, + 0.0710%, Na,SO,.

Tlpz ymenbmenuu woxHuenrpanmm Na,SO, Bmsoe pacrenme rubHer.

Bee aT0 TOBOPUT O TOM, WTO ABIEHMe AHTATOHM3MA COJeil MOMer OHTH
¢ GOJBIINM YCIeXOM WCIOIbL30BAHO Ul CO3[@HUA ONTAMAJILHOTO COOTHOLIE-
HHOA COJleil B modYBe. 37eCh BOSMOMKEH IIyTh He TOJBKO yMEHBIIGHWS CyMME
cojieil, HO W WX YBeJWYIeHUA. JTO TOATBEPHIKAETCHA IPUMEPaMA YIydlleHHA
neroTOophix mous Hammpopaun (comepmamux xo 5%, MgSO,) myrem mpubas-
IeHnsa coneit kaapuuA. Beccnopwo, uro sdert rumcoBandn u W3BeCTKOBAHUA
COJIOHII0B B OOJBIIMHCTBEe €IydYaeB 00A3aH ABJICHMAM AHTATOHA3MA THICA
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B OTHOLIEHWH JPYrUX coneil. Stewart Ha ITeCYaHHIX KYJIbTYpaX TAKIKe IOKA3AX
9TO WHTepecHOe fABaeHNe. 1o ero mccaenoBaunaAM, MIeHNNA, 0BeC, TOPOX IMO-
uyT npu rounentpanun 0.039%, NaCl, Ho mepenocar kroumerntpanuu a0 1.0,
cMmeceit comeif. Ilimenua u oBec B COCTOSHUM IepeHECTH B II€CIAHBIX KYJAbTY-
Pax ROHIIEHTPAI[HIO cMecH coeit aaske K0 2.0%,, OMHAKO IIPH yCI0BAM, 9TO B Heit
cogepsumrest 0.125%, xmopmupos (Harris). Vnomsarem Takke yKasamme 'Sig-
mond HA TO, 9T0 TORCHYHOCTE COJBl 3HAYNTENBHO MOHIAKAETCA OT IPHCY ICTBAA
XJIOPHCTOTO M CEPHOKHCJIOTO HATPHA.

AHTaroHH3M COJIeli MOMKeT CKA3HBATLCA IIOJOKATEIBHO He TOJLKRO Helo-
CpeNCcTBeHHO, HO M KOCBeHHO depe3 Omosormio mousbi. Tak, Lipman morasaa
amrarormetrueckylo poap NaCl, Na,COj;,- Na,S0,, NaNO,; B mpomeccax
Hurtpuuraquy 1 QuKcanum asorTa.

HauGonpmee aHTAaroHmeTMYecKOe [eifcTsme HpoasiaaercA Mmexpy 0.79%,
Na, CO,m 0.29% NaCl. Heiirpanmsyromee B3anMoyeiicTBie ¢OJei B yCIOBMAX
Pa3aW4HBIX T09YB, PASIHYHBIX CMeceif, COOTHOMEHNA W KOHUEHTpAIWiA CoJeil
BecbMa DPAa3IMIHO.

Pasanuno OHO M JiIfi OIpejeleHHHIX KyabTyp. MOKHO yTBep’kAaTh, 4TO
B KQKIOM paifoHe 1 [UIf KasK/AO0H KyJbTYPH fABJIeHHe AHTATOHW3MA CJIOKMTCH
no-csoemy. Comaiocs wa ykasamme H. A. JInmo ma cecemu BACXHNJI
28 pespasnst 1936 r. 0 ToM, 9TO AWML GOJBHINM yJacTHEM KAIBLIHUA B COCTABe
cOJIeif MyTaHCKHX COMOHYAKOB MOJKHO OOBACHATEL CHOCOOHOCTH XJOMKA BHLIHO-
CUTH CPABHUTENbHO BHICOKYI0 KOHIEHTpANuio co:eil Hes 0co00ro cHwkeHUd
ypomasn (qudpsr A. H. Konor): no 0.39%, ypomxaii 21 n/ra, 50 0.6%,—24.6 u/ra,
no 1.09,—12.0 u/ra, ceemie 1.0%—1.7 n/ra.

BuumarenrbHOe paccMOTpeHme mocaeqHUX Nudp IIOKA3HIBAET, YTO HEKOTO-
poe yBeilWueHWe CYMMEI cojneil B ycnosuax Myranum He TOABKO He yrHeraeT
XJIOTIOK, HO fa’ke TIOBHILAET eT0 ypOKAil, T. €. ORA3HBAET CTUMYJUpyIOllee
aeiicteue. Qd4eBUIHO, [IIsi MHOTUX CydaeB U /IS MHOTUX PACTCHMIT BO3MOKIO
HA¥TH TAKY0 KONLEHTPALMIO CMECH COoJjeif, KOTOpas He TONbKO He yTHETAer
uX pasBurue, HO, Haobopor, akTuBupyer. MccraenoBanua fArymruua u Cromns-
rame Ha BOMHBIX KYJALTYpax IIIEHHIE, MPOCA, AYMEHA IIOKABAIM, 9TO He-
foabmioe MOBHIIHIeHNe KOHIEHTPAMA COJIell W 0CMOTHIECKOTO JABJIEHNA BHI3HI-
BaeT IIOJIOKUTEIbHBIE JPPeKT.

Bee sro rosopmT 0 TOM, Wr0 HeaB3A MeXaHUYECKH M ONHOCTOPOHHE
NONXOJRTL K OXeHKe (U3MOJOTHYecKO# PpOJIN cojJeil, OryJbHO paccMa-
TpuBasi ee Kar orpunarenbuyio. Hempasuabno Oymer u mpm Gopnbe ¢ 3aco-
JIEHHOCTHIO PACCYATHIBATHL HA IIpefle/lbHOE YHAjeHme cOjgeif IIPOMBIBAHHIEM
II0YB.

B atix caywasx MOMHO CIyCTHThCA Hupke onrmmyma. [ostomy cosep-
HIEHHO HeOOXOMMO DKCIIEPUMEHTANLHO A JIAHHON KYJBTYPHI B IIPOM3BOACT-
BEHHO} 00CTAHOBKE yCTAHOBUTL OIITMMAJbHEE KOHIEHTPAIMH W COOTHOUIEHHAS
conelf, K [OCTHKeHWI0 KOTODPHIX W HAIPABIATL yike X03ANHCTBEHHbIE Mepo-
NpuATHAL.

Cramyanpyomee pmeiicTBue CONeH MOKET CKA3HBATHLCA W HA IIPOPACTAHAK
CeMsIH.

Harris ywassiBaer, HampmMep, uro romuentpanmm 0.49, NaCl, Na,SO0,,
MgS0,, Nay,CO,; orassBanm mOJ0KATEIbHOE BIUSAHEE HA IIPOpPACTaHHE CeMAH
7 passuTee pacrexuii. B gacrmocTw, Jarius ycTaHOBHIA, 9TO KOHIEHTPAIUA
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0.49%, NaCl crumynupoBana mpopacraHme CeMAH HIIEHNIIE, PACA, Pellsl, MAuca.
BuKHN, 6oGOB.

Hocsenno crnMyaupyiomee peifcTBre HEeBRICOKMX KOHIEHTpArumit coseit
MOKeT CKA3aThCSA HA PACTeHUAX depe3d MuKpofuopy mousui. Kelley, maiina,
uro 0.19, Na,CO; Torcmuer maa mmTpunduraropos B mpucytetBmu 0.159)
(NH,); SO, morasas, 910 3Ta e KoHHmeHTpanua Ha Pone 0.0625%, (NH,),S0,
AeficTByeT CTmMyaupyiome. Takoe e CTUMYyIIHpYOLiee HUTPUPHRALAIO [Teii-
creme Hexorophie mpummceiBalor NaCl B  KonmewTpammax wmenbume 0.19
(Harris).

ComocTasaenne TOKCHYeCKIX KOHIEHTpAIIid cojeil, HAileHHBIX 110 BOJAHBIM
W MecYansIM KyJbTYpPaM H IIOJYYeHHHIX HA II0YBAX, TOKA3BIBAET, YTO PACTEHNA
RA TOYBAX OGHYHO MepeHOCAT 0OJbline KOHIEHTPALUHU COJel, YeM B BOJHLIX
n MeCYaHHX KyabTypax. llociepume sie 3aHHMAIOT INIPOMEXKYTOUHOE IIOJIO-
JReHTE.

TlpuunHil 57070, KAK CJAeAyeT U3 CKA3aHHOTO BHIIe, Ipesie BCero MOTYT
3AKJIIOYATHCA B AHTATOHMaME COJeil U afcopOmn cosell 1 MOHOB. YMepsaoulee
3HAYeHNe AJOBUTOTO JEHCTBHA COJelf IPHIIICHBAIT TaKikKe Opranu4ecKOMY
BentecTsy mousel. Harris u Pittman mpsaMo ykassiBaioT, 4T0 mpm OQHOM M TOIt
7He KOHLEHTPAINH cOmell M BIAKHOCTM IIOUBHI pacTeHae Jydlle PasBUBAETCH
Ha T0YBax 0ojee TyMyCHEIX.

NMeoTes Tarke yHA3aHAA HA TO, UTO UeM CIMHHECTEE MeXaHMYeCKHil ¢O-
cTaB mouB, Tem ciaabee IposiBIAeTCA TOKCHYeCKOe meiicrBue coxeit (Harris,
Hibbard). OueBunno, u 37ech 7ei0 CBASAHO C ABIEHMAMU afcopimnm.

BoapuinM peryasTopoM TOKCHYHOCTH COMeH ABIAETCH BAAMIHOCTH ILOUBHI.
Bricokas BAamHOCTH B KOMOMAALANA ¢ BHCOKOHW TYMYCHOCTBIO ITOYB — HAUG0-
Jdee cuUAbHBE (PAKRTOPH,, CHIGKAIIINE TOKCHYHOCTL COjell B mousax. Harris
IPUBOJNT, HANPHMMEp, AAHHHe, TMOKaspBaomme, 4T0 mpm 259%, BIAKHOCTH
PHC XOpOLIO PAa3BUBAETCA IIPH COREP;KAHMHU cojleil 2.25%,, AUMens u JONEpHA
npu copepanun 1.009,. Vcaopua BIaKHOCTH HA 3aCOIEHHHIX IOYBAX IIPHU-
o6peraior odeHb OOJbIIOe 3HAYEHHE B CYXOM 3emiiefiesinn. Beem naBecTHH mpe-
KpacHsle ypoykau IIIeHUIE BO BIAMKHBE TOXHl HA COJOHLAX WM HA YePHBIX
BEHICOROTYMYCHEIX BJIQJKHEIX JIYTOBHIX COJTOHYAKAX.

Murphy (133) mpmuBosur untepecHste Habnomenmsi B Oklahoma (CIIA),
IIOKAa3HBAMIINEe, KAK 3aBHCHMA TPAHNAIA TOKCUYHOCTH COJieil OT yCIOBUI Baamk-
noctu moussl. B 1928 roay, BiramuOM, IpemeabHOl i mMUleHmist Oba KOH-
menTparua coxeit 0.866%. B 1929 roxy, Gosee cyxom, mmenumma rmGaa
yie npum KoHUeHTpanmu 0.4%43%,.

O6 oroM eme spue cBuAeTedLCTBYIOT oKchepmMentsl Harris (33) Ha
IecYaHbx KyJanTypax (Tabma. 96).

Tabauya 96

TokxcHYecKHne KOHUeHTpalUunm (B %)
M UX 3AaBUCUMOCTB OT BIAMHOCTH (B %)

NaCl npu paasssoctn 12 — 0.29 Tpn  BJIAMKHOCTH 18 — 0.57
Na,CO, » » 12 — 0.27 » » 21 —0.33
Na,S0, » » 12 —0.80 » » 24 — 1.60

OTciofia sicHO, 9TO JIPH UBYYEHHHM TOKCHUTHOCTH COJell HYHO 00A3aTennLHO
HabaonaTe 3a BJAKHOCTHIO IOYBH. IloBMAmMOMy, KpoMe IPOMEHTHOTO
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BHPAKEHHA COJIell, COXeprKAKXCH B II0YBE, I'DAHUNE HX TOKCHYHOCTE OyxeT
NpaBmEAbHEe BHPAKATH B KOHNEHTPAUMAX HA BIAMHOCTb NM0YBl. llocaenuan
BENMYMHA OTpasaT, TakuM obpasom, oba dakTopa.

Kpome paasuocTy, usBecTHOe yMepdiOlee 3HAYeHUe WMEET I 3aIIac IIWTA-
tenbHHX BeulecrB. Hibbard yxasmsaer, uro 4em 6oraue mousa maTaTelb-
HEIMW BEIleCTBAMEM, T€M pacTeHye JIydIle [ePeHOCAT COJIII.

Takoe me 3Havenue umelT ynoOpenma. OdeBunHo, obmas passuTOCTH pa-
crenusa o0yciopiuBaeT 1 OOMIyI0 eTo BHICOKYI0 CTOKOCTh. BooOwme rosops,
pON¥  pACTUTEIABHOCTI, IPUCIOCOOIEHHOCTH PACTHTENLHOCTII K  COJIAM
HeoOXOEMO IPEIUCATH OYeHb OOJBIIOe 3HAYEHME.

OueBapHo, 9TO, PEryiupys PEKIM BIAKHOCTHA 3ACONEHHEIX M0YB B LENAX
CHWKEeHUA KOHIEHTPALMI coel, obecmeunpad yA00peHnAME H BHICOKOT arpo-
TeXHEKO ONTUMAIBHEE YCIOBHA JJIA PAa3BUTHA PACTeHMl, 0COOEHHO B paH-
Hpe TEPHOML, MH B 3HAYMTE/TLHOM CTEIeHU MOKeM IOBHICHTE COJIECTORKOCTh
pACTEHHH I TeM CaMBIM WX YpPOMAKHOCTH.

COJECTONKOCTL PACTEHUN ¥ EE ®AKTOPLI

CymiecTByOmne MaTepuajs 0 TOKCHYECKUX KOHUEHTpAanuaX coJeif ams
OTAEIBHEIX CeJIbCKOXO3AMCTBEeHHEIX PacTeHUt OObIYHO YyCTAHABIMBANMCH TPY-
ObiM IIPUOIIMKEHHBIM CHOC000M MyTeM IIP AMOT'O COHOCTABICHNA 00UEro COCTOM-
HEA PACTEHHA II eT0 YPOKANHOCTH ¢ KOJIMIeCTBOM COJIell, HAXOAAIMXCA B IOYBe.

JTOoT MeTON M3ydYeHUA COJECTONKOCTH PACTeHWiX HE YUYMTHIBAeT OOBIYHO
TOCO PeMuMa BJIQKHOCTII IIOYB, KOTODHII COIYTCTBYET PACTEHUI0 BO BPeMHA
ero pasputnd. He yaureipaercd npu DTOM M TOT (aKTHYECKHl COCTAB COJIEi,
KOTODHI CKIAAEBAeTCA B 1I0YBEHHOM Bjare IPH ee M3MEHEHUSAX, METeOpPO-
JIOTEYECKMe YCJIOBHA Iepuoja HabIomeHmil u, HakoHer, OHONOTHYECKAe 0CO-
OeHHOCTH Pa3dMYHEIX COPTOB OJHOrO II TOrO ’Ke BHUIA PAaCTeHMIlL

Mesny Tem (MBI IIOJ4ePKMBAJM DTO HEOMHOKPATHO), CIOCOGHOCTEL pacTe-
HuUA NEepeHOCUTH COJM YpPe3BHIYAfiHO MeHAETCH B 3aBHCUMOCTI OT KOMILIEKCA
91EX PaKTOpPOB IPM OJIHOE m TOH sKe BeJuvmHe 33CONEHHOCTH IIOUB.

H03TOMy B MaTrepuajdax O TOKCHYECKHX KOHNEHTpanMAX coJeil B II0YBAX
B IOJIEBHIX YCJOBHAX MOMKHO HAWTH MHOT0 HPOTUBOpeYMit I HesCHOCTEI,
KaK 9TO IIOKa3aHO HiuKe.

B cpasu ¢ sTEM HeoBGxommMo IIpefocTepedh OT MEXAHMYECKOrO IepeHece-
HUA B HAIY NPaKTUIeCKYI0 NIPOH3BOJCTBEHHYI0 OGCTAHOBKY CYIIECTS yIOUHe
IIOKA3aTeJaX TOKCUYHOCTY COJieill, HalfijeHHbIEe 3TUMI MeTOJaMu ¥ B OOJbIIVH-
CTBE CIIy4aeB HA aMePHKAHCKUX II0YBAX. JTO KACAETCA B 0COOEHHOCTH BOIPO-
COB YCTAHOBJIe HIA BEPXHEX HPe/eJioB TOKCHYSCKUX KOJWIECTB COJeil B HouUBaX,
BOIIPOCOB 0 BHIOPAKOBKE OCBOGHHBIX TePPHTOPHI MIV 000CHOBAHMA CHUMKEH-
HOCTH YPOHSaeB.

HeoGxogumel cucreMaTmyecKue UCCJIEOBAHMA B BadkHefmux paitoHax
HANIero OpomIaeMoro semJiefeds, QU3MONOTAYECKOro AeHcTBEA HA pacTEeHMe
TeX KOHI[eHTPAnuil @ TOro CocTaBa COJeli, KOTOpHe (PakruyecKnm CKJIAILBAa-
JOTCA NP AAHHBIX YCJAOBUAX BIARHOCTH (4MCJO M BEJIMYMHA IIOJHEBOB) HOYBH
I yCxOBMAX LOrofsl. JIMmb DTAM myTeM MOKHO yCTaHOBATH TBepJO 0GOCHO-
BaHHEIE IIpeeIkl [I0;Ie3HEX, 0e3BpelHEIX U TOKCHYeCKNX KOHOeHTpaIlmil coJteit
TUIA OIpefiedIeHHBIX HINMATHYeCKHX W II0YBEHHRIX ycaopuil u 1Ig olpefne-
JeHHoro (MecTHOro) copra pacTeHMi.
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B wicie gaxropon, AefiCTBYIOIAX HA COIPOTUBIAEMOCTH DACTEHUH TOKOIL-
YeCKOMY [eWCTBUIO COJieil, OCHOBHBIMA ABJAIOTCA CJeNylOUlne: TUIl CTPOeHUd
KOpHeBOIi CHCTeMBbI, TUII HAJ[36MHOI YaCTH DAcTeHmMil ¥ TyCTOTA WX CTOAHWA
HA eQ{UHANE IIOBEPXHOCTH, COOTHOMeHMe OGJIACTI OCHOBHOM MAacChl 3ajeTaHuA
coxeil ¢ 00JacTBI0 OCHOBHOI MAacCHl pacipejeleHus KopHeit, gasa pasBurTus
pacTeHusd, COJEHOCHOCTh W BIIAFKHOCTH IOYBH.

Pacrenus tana 3maxos (3epHOBBe xieba), KyJIbTypHEE Tpabbl, MMEION(HEE
MOYKOBATHII THH KODHEBOl CHCTeMBl C PAacCIOJIOKeHMeM X IIaBHOW MAaccH
0sm3 caMoif MOBepXHOCTH IIOYB, OYeHb HECTONKM Ha IOBEPXHOCTHO-33aCOIEH-
HEIX 10¥BaX ,(ake IPH HEBHICOKOIT 3aCOTEHHOCTM BCero Ipoduiid, Tak KaK o
conu Boabile Bcero KOHUEHTpupylorca O0aus mosepxnoern {Hasris).

Pacrenus ¢ ruyGokoii Kopuesoii cucremoit Tuma Gobosmix (momepna),
XJIOIKA, CBEKJIK U JIp., YKpPEeIUIZACh BeCHOM, KOT/Ia COJIM HEeCKOJbKO OIIYIIeHH,
PA3BWBAIOT OCHOBHYIO Maccy KopHell B Hmmueldl 9acTu Dpodiuid, Thoe MeHbIIe
KOHTEHTpANEA coseii m 0oJblIle BIAKHOCTE. JTO JAGT BIEYATHEHUE BHICOKOM
CONEeCTOMROCTH HA3BAHHEIX pacrenmit. Memxiy TeM, HATHIKaAch HA TayOuHHEIE
COJIGHOCHBIe TOPWUBOHTHI, YTO BO3MOMHO B COJOHIAX ¢ IOMCOJOHIIOBEIM 33C0Je-
HMeM KaCIHICKOTO THIA, INIyOOKOKOpHeBHe PACTEHMA MOTYT OKAa3aThCH MeHee
CTOVKAMM, YeM 3J3KH, KOTOpPEE, passuBadch B ropmaontax 0Oocee ompecHeH-
NBIX, eCTECTBEHHO, B AHAJOTHYHBIX IYHKTAX He morubxyT. Boolme rosops,
COJeCTOWKOCTH pacTeHU! NOHW/KEHA HA PAHHAX craguax paspuTufa. Ifo mepe
pOCTA U yKpelslenus OpPTaHM3MA ¥ ero TKaHefl €OJIECTOMKOCTH BO3pacraer.
)TO IOAMEYeHO B OTHOUIEHWH CBEKIBI, JIONEDHHI, XJIOHKA. ¥ CIeB PAa3BUTLCA
TTpH IIOBHILIEHHON BIAAKHOCTII M YMeHBLUIEHHON KOHIEeHATpaluy cOJeil, 5T pa-
crenua HpuoOperator satem Ooaburyio codecToitkocTs. J[lamee, mouiHocTs
HAJ[36€MHOTO PA3BATHUA JONePHHl, XJI0HKA ¥ YacTad KyNbTHBALAA IIPOIAIIHEIX
{cBerxua), cmocobcrBys YMEHBIIEHMIO unCIIapeHusd, COXpAHHIOT NOHMKEeHHEIe
KOHIIEHTpANUK COJe#l B II0UBE W TeM CAMBIM IOBHIIAIOT COJECTONKOCTE CAMBX
npomapacrawmux pacrennit (Harris).

3aconeHHLIe IIOYBH PpACIIOIOMEHE B CAMBHX pPA3NMUYHBIX TepPMUIECKAX
NoAcax. JT0 OrpaHMYNBaeT BO3MeJBBaHuUe pANA aunbosee coecTONKUX pa-
CTeHmit, KAK, HAIlpAMep, WaJXbMAa, PUC ¥ XJONOK. b CAMBIMK TEeNIBIMY paiio-
HAM® 33COJEHHBIX HOYB.

W3 npyrux pacreHnii, KOTOpHe, IO NcciledOBaHuAM Stewart, oBuapymuiu
Hanbosee BHICOKYIO COJECTOWKOCTh IIpM IIPOPAIIMBAHHII CEMSH B IeCKe,
Ha30BeM fAYMEHb. 3aTeM puc, NIIeHANY, OBe¢, TOPOX, JIOUEpHY., KPaCHHIH
n Geaniil Kaesep.

B o6mewm sce s wux Obiu Paranpusl KonmeHTpanmu Na,S0,—19,, NaCl
u Na,C0,;—0.5%,.

Uccaemosanua Harris (33, 134), mpomemenHEle HA I0YBax, IIORA3AJIM,
9TO HOPAMOK YMEHBIIEHWS COJeCTOWKOCIM PACTeHUH MOJRHO BHIPA3WUTh CJe-
AyIOUIIIM pAAOM: AYMeHb, OBeC, IIMIEeHUWIA, JIONepHA, CaxapHasd CBEKIA,
KYKypysa, KaHajCcKuili TOpOX. OTOT pHAA PACTeHHH TOATBeD/RAACTCH I
muorumm Apyramn mecaenosareasmu (Claudel, Crochetelle, Loughridge
Hu 1p.).

Huwe mpusopsirea mannme Guthrie u Helms, nokasmsawomme coxecroii-
KOCTh NIIeHMULH, AYMEHS M puca B 00cTaHoBKe onnira no othomenuwio k NaCl

u Na,CO,.
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ITH 9KCIIEPEMEHTH ITOKA3HIBAIOT TAKMKE, UTO COJECTOMKOCTh ONHHX U Tex
7He pacTeHuii Ipu IPOPAUMBAHUYM CeMHH H DOCTe MOKeT OHITh PasIWIHOM.

Tabauya 97

ConmecrTofikocTh MU EHMUB, AYMEHH, pHCA NHpPpH
HpoOpallUBAaHEMUMN CeMAH I PA3BIUTHUU HPOPOCTKOB

Konueurpannu B
B0l Nacl . Na,Co,
Xapaxrep TICHI | umens plic HHICHH= | amens pHuc

MOBpemMIeH U Ha na
IIpopawuBanue CemsaH 3aMe-

OJIeHO . .. .. 0.05 0.1 0.1 0.3 0.25 0.25
He mpopacraror . . . . . .| 0.2 0.25 0.4 0.5 0.6 0.5
Pocr napymen . . . . . . 0.05 0.1 0.15 0.1 0.15 0.25

> OCTaHOBHJICA . . . . 0.2 0.2 2 0.4 0.4 0.4

Pacrennsa, nmpopocine mpu 0ojiee BEICOKMX KOHIEHTPAI{MAX, 33T€M OCTAHABIIN-
BaoTCA B pocre mpu Oomee nuakux. IIpm DTOM MOMeT MeHAThCA M IOCIEOBA-
TEJbHOCTH COJECTOWKOCTH.

YroGs HONYTHO OXAPAKTEpPM30BATh BINSHUE COJeil HAa MpopacTaHge
CeMfAH, OTMETHEM, YTO DTO IpOpacTaHue 3aMeIfeTcd IApaiebHO C DOCTOM
sacomennoctu cybcrpara. Comemcs Ha SpKMit IpnMep, HprBojguMbit Bun-
aeackum (11) ma paGorer B. C. Buffum.

IIpopocao cemMaH NuIeHMiBl 3a 16 MH. HA HE3aCOoJNeHHOM noYse . . . . . .92%
» » » » 27 » 1npum 1% comeit . . . . . .. . .68
» » » » 27 » » 2,25 » O 5
» » puca » 15 »  Ha HesacoleHHoOd mouse . . . . . .98
» » » » 272 » npu 1% coxeir . . . . e .. .9
» » » » 27 » » 2.34 » P 2
» » » » 27 » » 5.00 » e e« + « « .. D 3epeH

3afiepsiKa B IIpOpacTaHMy CeMAH H IOCIeAyIOIe 3aJep#AK 11 OCTAHOBKM
B pOCTe pacTeHmii UPe3BHIYAIHO ONACHBI B YCJHOBUAX HANIEro CYyXOro 3emie-
meamd, KOTAA IPONYCKAIOTCA Jydllge CPOKHA DA3BHTAS U ONTHMAaJibHLIE YCJIO-
pAA BIQKHOCTU IOYBHL. Y3e ONHMM DTEM BeAWIWHA YpPO/KAd 3HAYHTEIHHO
CHUKAETCH.

TOKCUYECKUE ROHIUEHTPAIIUU COJIEN TJIsT KVJIBTYPHBIX PACTEHUN

Kopmosrie mpager

JIonepuna— BecbMa UyBCTBUTENBbHA K COJIAM B MOJOJOM BO3pacte.
[Tosromy mis ee Kyubryps Ha coionvakax B CHIA mpamensior wHTeHCHBHEIM
HOJXUB ¢ IPOMEIBKOI coseir. B 1oHoM Bo3pacre, mo pauuem Loughridge, mumn-
TOM [IA aonepHs Apaaorca Koupmexrpanmm 0.0709, Na,SO,, 0.005%, NaGl
npr 0.0829%, cymmer couneit. [aa Cpenneit A3nu INMUT 9TOT 3HAYATETBHO BHIUE
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0.2—0.3% cyxoro ocrarka (B. C. Kousxos). Becwum aumurov mnns crapoit
JIOUEPHB! ABIANTCA KOHIEHTpanum (B %):

Na,CO,; —0.03— 0.09 (Harris)
NaCl — 0.036 (Loughridge)
Na,S0, — 0.641 »

cyMMa codeit Ha CYrIuMHUCTHX nouysax — 0.7 (Harris)
» » » I[EeCYaHBIX MOYBaX —0.2 »
» » B mnouysax Cp. Asuuy  — 1—1.5 (Koubxos, 135)

Boobuie e momepHa IpefmounTaeT JIpEHAPOBAHHEIE CyXMe, AJPUPYeMuie
yroabsi. Ilo penrepcxkum mansbmM ('Sigmond), TypKecTaHCKad JIONepHA MeHee
cONeCTONKA, 4eM BefrepcKas. B OfHEX M TeX e YCAOBMAX BeHFepCKas Jio-
HepHa maer ypomai 41.0 xsunrama, a Typkecramckas — 33.8, mepeHocs
xopomo cofepmanue coneit go 0.12—0.15%,. B Benrpun naGmonaercs oTvn-
paHme JKHEepHE B OPONIaeMHX YCIOBUAX HA D—O rogy, KOrpa KOpHE ee
MOCTATANOT THYOWHHBIX 3ACOJEHHEIX FOpHU3OHTOB.

HDoununr (Mellotus officinalis w M. alba) B aMepHKAHCKUX YCHOBUAX
4acTo IpeAIoYMTaeTCH JIOLepHe, 10 CPABHEHMIO ¢ KOTOpoii ox Ooxee coue-
CTOEK, IIePEHOCHT JIy9lle COA0BOe 3acOojieHWe H XOpONIo pa3BmBaeTCA Ha He-
JpeHUPOBAHHHX W30HTOUHOYBIAKHAEMEIX YTOMUAX.

Ero HepocTaTkOM ABIAETCA TO, YTO OH ABYXJIETHUK, 4 BO30OHOBIEHAe KYJIb-
TYp HA3 33CONIEHHBIX II0YBaX 3arpyaHeHo BooOwe. J{aA nabeskanusa gypHOTO
IpUBKyca y CeHa, OOYCIOBIEHHOTO KYMAapHHOM, DPEKOMEHIYIOTCH paHHHe
VKOCHL.

Buxa (Vicia saleia, V. oillosa), B aMepuKAHCKOHE IpaKTuKe IIMPOKO
IpUMEeHAIIAACH B KaYecTBe CeHa /i BEIIACOB W 3€JeHHX ynoOpeHwmit, umeeT
BEePXHAM JMMHTOM XOpOWIer0 Ipom3pacTaHmA KonmeHTpamuio cojxeit 0.4—
—0.6 %,

Taxyio ke IpemeabHYI0 KOHUEHTPANWIO mMeer MO e BOH ropox
(Pisum satioum) — 0.4%, (raasasim oOpasom Na,SO,). Heckonbro Gonbmume
KOHI[EHTpAaMy IlepeHocuT KocrTe p (Bromus wnermis )— 0.5—0.7%,
nepeii (Agropyrum repens) —0.6—0.8%, u patirpac (Lolum
ttalicum) — 0.6—0.89.

HecpapueHno 06iaplIne KOHI@HTpAanuE MOTYT IEPEHOCHTH PAMN clierudu-
YECKN COJOHYAKOBHX KOPMOBHIX pacrenmii: Distichlis spicata — 3—5%,
Atriplex semibaccata, Elymus condensatus u ap.

B Benrpau mousm, comepauime coxeii 6oxbme 0.29%,, menonsayorea mpe-
uMyuecTsensHo Oe3 pacmaiKu IO KOpMOBble TpaBH. llpn copepmanmnm coxelf
mensbire 0.39%, noxyuaercst eme ovenb xopoitee ceno ('Sigmond).

3epHogvie 3aaKU

Auamens nanbomee colecToer 10 CpaBHEHWIO ¢ JPYTHME ODIaKaMK
U ABJIAETCH BajkHelIell KyabTypOil 3aCOJNEHHEIX 0UB; B YACTHOCTA OH XOPOIIO0
nepenocut coay. Cpennmit sumut Torcranoctn 0.2—0.49%,. Mrorga monywaerca
Xopoumit yposkait u npu kounenrpaun 0.6%,. IIpu KyasType Ha Qypam au-
MeHb BBIHOCHT Konnenrpanumu a0 0.6—0.8%,. B mpumopckux ofxacrdx oH
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KyJBTHBUPYeTCA BIOJHE YHAOBIETBOPHTEIBHO HA IOUBAX, 3aCONAEMBIX MOp-
CKO¥ BOJOIl /10 CyMMEI coseii B BepxHux 6 AlofiMax mousn 10 1.6—2.0%,.

drem ganusim Harris nporusopeuar aumursr Loughridge Na,SO,— 0.0759,,
Na,CO, — 0.0769%,, NaCl — 0.0039,, cymma — 0.160%,, a Tarme n yxasa-
aua B. H. Kpeuyna o Tom, 4T0 Ha copoBHX coxoHnax J{paboBckoro onuITHOTO
nona IMoarapckoit ry0. AYmenb OKA3AJCA UyBCTBUTEJbHee JPYIUX 3JaKOB
(mo Buirenckomy).

O Be c HeCKOTLKO MeHee CONeCTOek, deM fumenb. Ifo Habmomenuam
Koccopmua m 3axaposa, OH IepeHOCHUT B YCIOBHAX BereTalMOHHOIO OTIHITA
0.097%, NaCl. Harris cumraer amvurom s BepxueTo pyTa cymmy 0.5—1.00.
Brcmeit rounenrpauueii const asagercs 0.06—0.079%.

Muomengnna UpAHAJIEKAT K JOBOIBHO COJECTORKEM KyJNBTYpaM; OHA
DAHVMMAET MeCTO IIOC/e SIMEHA W O0BCA.

IIpm KyabType HA CeHO NUIEHWHA IIePeHOCHT B BepxHeM Pyre cymmy 0.4—
0.6% w mpu kyasType Ha 3epHo 0.1—0.49,. Harris ykassibaer fame Ha TO.
TTO MIIeHWINA XOpOWO pocia Ipu Kounentpammm coxeit 0.8769, (0.1146%
Na,COg, 0.1577%, NaCl, 0.5840% Na,SO,) B Bepxuem Pyre.

Nannse mudpu npusonsrca Harris pus pasamamsix uwacreit mrrara Utab.
VKaseBAOTCA Caydam poCTa MUeHwisl B AMepue npu cymme coxeit —2.09,
(NaCl ovenn mMano). Tw HemOMepHO BHICOKME JWMWTH COJIeil BEBHBAIOT COMHe-
HEe, TAK KaK HEW3BECTHH YCHOBUA BIAMKHOCTE W KapOOHATHOCTH IIOYBHI,
copT nmiewmrsl w T. . Ha mpumepe HIIeHHNH MOAHO BH/ETh, 9TO TOKCH-
‘9eCKUe KOHIEHTPALMH MOTYT 3HAYMTEILHO KonebaThcA B 3aBHCHMOCTH OT
COOTHOIIeHHAA COJNeli W YCHOBWIA BJIAMKHOCTH. Tar, no JaHHBEIM BereTanuoH-
HEIX OHHTOB bDe3eHYYKCKO# ONBITHOH CTaHOww, MIMIEHW{d HA CYMeCYaHHX
geprosemax mepenocur Kounenrpanmo NaCl — 2.83% u Na,S50, — 8.9°,.

Tabauya 98

Ypomallt numlenyunH Ha MCKYCCTBEHHO 3aCOJIeHHON KA TaHOBOM
moyee Banyiicko#fi cramuumum (B I Ha COCYA)

\\I{OHueHTpaunu
o/
\BO 00 0 05 0 10 015 0 20

Conn \
NaCl . . e m e s s e e e s 19 1 13.8 52 00 00
Nag8O; & v & v v v i e e e — 18 0 15 2 — 4 4

Ilo mecnemosanwam Banyiickoit onwiThoit cranmuum, comepssanue NaCl —
0.309% m Na,SO, — 2.40%, rybuTensno i IIIEHMNE, 3 KOHIGHTPALMA HOHOB
Cl— 0.05—0.109%,, SO,—0.30—0.407, yruerawor ee pazpurue (Tadx. 98) (130).

Habnomeuna B. Cxanosa na mousax 6. Temupckoro yesga Taxkike IOKa-
3aji, 9TO DileHnna OOJbifie BCeTO YIHETAETCH XJIOPUCTEIM HATPOM M COJMOIL.

Xaopuas B YCHOBMAX THINYHON IONEBOH BIAKHOCTH 33a/IEpIKMBAIOT
pocT nmeHunsl pu cofepmanmm mona Cl 8 mouse 0.019,, u mpu cogepxanmu
0.04—0.059%, mpenarcreyor nane pexogam. H{e09HOCTE TOKCHYHA B TeX ke,
npumepro, woamuecrsax — 0.05—0.06%,, ycmimsBag OTpUIATEIBHYIO pPOJL
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XJI0pAA0B. JTa BenmduHa OianmsKa K Toit, Koropyio naer Harris juig mrara
Utah — 0.059;.

CrnnHOe yBIAAtHeHME 3aMETHO CHUKAET TOKCHYHOCTh HA3BAHHBEIX KOJM-
9eCTB.

B mousax Myrauckoit cremw, mo HabmiomenuaM TymaiikoBa, NmreHwna
MOKeT HepeHOCHTH Oe3 0coboro ymepGa B Bepxuux 30 cm conepsanue NaCl
no 0.04—0.07°,.

Mo mapmsm Murphy (mrar Oklahoma), ypostail nmeHmi(sl B 3aBACHMOCTH
oT conepxanna coneii (B %) m3Mensmerca ciefiyiomuM obpasom:

yposxait xopournit — 15 fym. mpu cofepanun comnelf — 0.193
» cpemanit — 10 » » » » — 0.336
» nioxolf — 5 » » » » > 0.600

Ofnako wMenmech CIAyYauW MOJydeHHs ypossas muenHmusl B 15 Oymeaeit
npum cofepmsannu coneit 0.3989%, u mwroxoro yposkad npu conepxanau 0.3409,.
Iro elle Pa3 CBWAETENBCTBYET 0 HEOOXOAAMOCTH y9eTa He TOJNHKO KOHIEHTpa-
HEW  coned, MO W uX cocrapa. B OTHOmIeHMW IMIeHHIH, KAK 11 0OJbIIMH-
¢TBa JApYrUxX pacrenuii, nHanGojgee BpegHBIME HBJIAIOTCH COMNA, XJIOPHCTHII
HATPUit W HUTPATH, CcOflepanme KoTophix B Kojmuecrse 0.5—0.7% mamerxo
ry0nr ypomaii (Harris).

B conecrofikoctn nuienuns! 60bUIyI0 poaIs UTPaeT cOOTHOLIEHUE COJEBOTO
npoduag MOYBEL M OCHOBHOM MacCHl KOpHeBOH cmcTeMe. Pelawmee 3nadenue
urpator Bepxuue 6 mofimos (Harris) — riasnad 3oHa KOpHeoOwraHud.

Hmxe npmsommtes sammcrBoBammbit y Harris mpumep w3 pabor Shutt
u Smith.

Huwmengunga Muennya
pasBHTA XOpOWO } PA3BUTA MJOXO
0—6 moitMoB 0.00%, counelt 0.123°; coueit
1 dyr 0.178 »
1—6  » 0.8 » 0.7 »

P o s » pexomennyerca Harris jma kyasTyphl Ha 3epHO MIH Ha 3ejeHOe
ynobpenue B caydae, eciaum Apyrae 3epHOBEIE He BHIIEDKHMBAIOT 33CONEHHOCTU
nous. IIpu 9TOM B KavecTBe NUMHUTOB YKA3EIBAaeTCA COep/kanue codeir 0 0.5 —
1.09,.

I1poco, mpuHagmemia K 9MCHY COJECTOMKHX KYJAbTYp, AaeT XOPOIiuil
pocr mpu comepucannu coxeit 70 0.135—0.5929/, (Murphy) u orxmaaerca yeroii-
9UBOCTEI0 HA CONOBHEIX cosonuax (J/IpaboBckoe oIBITHOe mOJe).

CpenuaM nmmuroM sprgiorca Beanduwnbl mopagka 0.30—0.35%; cymmu
coneit (Murphy).

P n ¢ obnamaer e ocobGeHHO BrICOKOI conecroiirocTsio. Ilo Loughridge,
IUIS PYCA IIPefIeThbHBIMU KOHIEHTPAIUAME SBIAIOTCH:

Na,80, Na,CO, NaCl Bcero comett
0.060% 0.006° 0.011% 0.078%,

Ho npmmamnesa K KyabTypaMm, BO3JeJBIBAEMEIM B yCIOBHAX OUYeHbB
BBICOKOM BIAKHOCTH, PAC IePEHOCHT H0BOJbHO BEICOKNEe KOHIIeUTPALY cOJIelt.
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Harris, naupumep, ykassBaer, uro B Erunre puc B 5Tux ycmoBuax mepe-
socar o 19, NaCl.

Kopuenaodw u rayGrensodov

CBersa caxapHasd, I0 MHOTMM yKa3aHuaM, 00jajaer BBICOKOIl
COJieBRIHOCINBOCTEI0. HoO 9Ta CONEBEIHOCANBOCTE IIONHOCTBIO IIPOABIAETCH
JINIIE TIOCHe YKOpeHeHMs CBeKJH. B paHHeM BO3pacTe CONECTOMKOCTD CBEHJIHI
nmonmxena. I109ToOMy KynbTypa CBEKJIH Ha COJOHYAKOBATHIX NOYBAX J{OJKHA
COIIPOBOMKAAThCA IIPOMBIBKOI courell mepen moceBoM. O0uum aaMmETOoM COfEp-
"RaHudA cojell B IouBe muf CcBeKJIH paAn mccaefosarenelt (Loughridge, Harris)
cagraior 0.2—0.3%,. Ilocme ykopeHeHus CBeKJIa MCHKeT IEPEHOCHTH Yike
conepmanne comeit 0.4—0.69% n srue.

Haunboapure#t voxkcmunocersio maa ceexanl ormamuaioreas NaCl m NaNO,
(Honopano, Kamugopuna, Cpen. Asus), npadeM oTpuiaTesbHOe JleficTBYE MX
CKA3HIBAETCH He HA Macce ypokas, a Ha caxapucrocTn. [Ipexpacuo nepenocs
roHneurpanun 0.2—0.4%, NaCl, ceeria TepsieT caxapucToCcTh HACTOABKO, 94TO
COXpaHAET 3HAYGHME JNUIIL KAk KopmoBasg. Eme Goasine magaer caxapucrocTs
v cperusl Ipu yvacrmu uumrparosB Harpua (Harris, Headden). Xyxe me-
PEeHOCATCA caxapHOii cperuof coma; mumuroM gaa Na,GO, yxassisaetes co-
Aepmanne 0.026—0.059,. CepHokncaslit HATpHil ITepeHOCATCd Jerde JApyrux
cojeif u De3 CHIDKeHUA KadecTsa B raKmx KoHneHrpannax (0.3—0.69,), koro-
psle Ipu apvrux couax rybureasnnt (Loughridge, Harris). IIpu xoxuenrpa-
qasax go 0.06%, Na,SO, MomeT ABIATHECA CTAMYIATOPOM POCTA W CAXapPHCTO-
cTit ceeran (Prorenxona, 136). Bupogem, crabas 3acoienHOCTh IOYB BOOOIIE
HOBHIIaeT caxapucTocrs cBexuasl (Bunenckuit, Harris). Tax, Harris rosopur
0 IONOMUTEeILHOM BIUAHMHM KOHUEHTIpanuii coxeil B mouse xo 0.05—0.079%,.

Kopmosas ceek:na, Kax ciefyeT u3 CKa3aHHOrO, ABIAETCH OYeHb COJIe-
CTOMKHM pacTeHveM. BiufHue COJIOHNEBATOCTH HA CBEKIAY He n3ydeHo. Ecrh
yKa3aH@d HA TO, UTO COJIOHIEBATOCTh CHYUKAET ee ypomaiinocTs. OnHaKo ciaa-
Bas comoHIEBAaTOCTD MHOTAA CIIOCOGCTBYeT pocTy caxapmeroctu (Prusenrosa).

Raprodeasn, no wabmogenmam Harris, nmepenocar conm mroxo, oco-
Oenno B cayvasx suadmresnsnoro ydacrud NaCl u NaNO,. Kaprodexs mMomxer
Pa3BIBaTHCA HENJIOXO IIpu comepsraHmn codedt Ao 0.2—0.49], HO Ka4eCTBO ero
npa aToM OymeT ouens amsKmM. Jlaske KoHuenrpanuu nopanxa 0.19) caumaor
KadecTBo Kaprodess. osromy Harris cunraer nenecooOpasnee 3aMeHATh Ha
34COJIEHHEIX 110YBAX KapTo(esb ApYTUMI PACTeHIAMMH.

Iy &k suauurensuo 6Gomee comnecroex (Hibbard, Harris), o n on mmoxo
HepeHOCHT V4acTie B cOCcTabe coxeit mmrparos mHarpma. Hurparm xaabnus
Jdame B rommuecrse 0.45—0.579) pamawr moaomurenbHo. OOwvHEe coan
(Ges comsl) ymoBiaeTBOpUTENLHO IepeHocArcA npm cojep:kapmn ux 0.11
(Shutt) — 0.249; (Hilgard). Jlmvurom ssaserca seawdmsa 0.4—0.69,
(Kearney).

T paduavhbie

sle n. JlaHHBIX O COJIeBHIHOCAMBOCTH JbHa KpaiiHe Maixo. Ecrb ykasanus
Kearney 1a 10, 9T0 JeH x0pouwio passmsaercsa Ipu copepsxaxuu 0.49, coueit
B mepsBoM dyre.
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X %0 I 0K HPUHANIERKAT K TUCIY OTHOCUTENBHO COJTeCTONKRAX pacTeHmii.
Co.1eCcTOKOCTD XJONKA CBA3AHA ¢ BHICOKMM OCMOTHYECKNM JaBICHEEM KIeToq-
noro cora A0 16 ar (137). Ogxaxo oueHs BHICOKHME KOHIEHTPANAM COJell, Kan
yrasstBaer Harris, BHBHIBAIOT CHEMeHIIE KadecTBA BOJOKHA: YKOpPAYMBAETCH
minHa m npuobperaercss yanoBarocth. {opoTHOBOTOKHUCTHIE COpTa XJONKA
passupalorcs B CIIA ynosrersopurensso npu comepssannu coxeit 0.4—0.69%,
(Kearney). UyBcTBATENBHOCTh JIIMHHOBOJOKHACTHX cOpTos Bhimre. OcobenHo
CHIBHOM TOKCHYHOCTBIO JIUTA XJAOIKA OTIHMIAOTCA XIOPUIBl M HATPATH HATpUA. !

Bauskm K DTOMY BeiawdmHbl, ycTaunoBnenHele M. Mosséri gus xmonka

8 Eramre (raca. 99) (138).
Tabauya 99

Ypomait xaonka B ErunTe B BaBHCHMOCTI OT COCTAaBAa
U KOHHgeMTpauuu coadeil

Yposxail b Kounuentpanua coneit n 9,
. KaHTapax
ITousa na 1 gei- . CaSO,

| an NacCl Na,CO, NaHCO, i MgSO,
]

Iooxas . . . . .. Hdo 1 0.275 0.085 0.246 Crensr

Cpegasa . . . « . . » 3 (.200 0.0465 0.117 »

Xopomiasi. . . . . . » B 0.125 Caeubt 0.152 »

ToxkcuaecKe KOHIEHTpA codeil Lig xgomdarnnka B yemosuax CCCP
n3ydeHn coseplieHHo HepocTaToyno. Crenmaasnasg ceccus Beecorosnoii Axa-
JeMuM C.-X. Hayx wmMeHn JleHuHa, moceAmleHHad KyabType XJaonka (despans
1936 r.), ormermiia sajmady naydeHud QUIMONOrIIecKOro AeilcTBuA coJeil Ha
XJIOIOK M BHIACHEHHAA TOKCHYECKUX Tpajanaii Hx Kar IepBoodYepegHyo, ubo
COBePIIEHHO HETePIEMO B [ajbHelilleM II0JIb30BATHCH NIMATAMM, YCTAHOBIGH-
ubivu B Ermnre n CTIHA. B. B. ®epopos (139). wa ocnoBanuu cpoux Habioge-
HOii, YCTAaHABAUMBAET CJaeAyOIHMe Tpajganmi codeili B KOpHeobuTaeMoM
TopusoHTe mous A Cpendeil Aswm:

a) HOpMaJIbHOE PA3BUTHE XJIOMUATHIIKA §) ABHOe YrHETEHMe XIIOUYATHIIKA
naoramil  ocrarox — 0.200—0.3509%, NJOTHLIE ocTaTok — 0.400-—0.700°4

Cl — 0.005—0.012 Cl —0.015—0.034

SO, — 0.060—0.160 ) S0, — 0.200-—0.300

B) NpefeabHOe COTEepRAHME CoJieit

naoTHI ocraTor — 0.80%,
Cl' —0.04
S0,” —0.30

Wnrepecunie nHabmogenua Ilanxparosoii-1'narosenoit (137) B Bereramumor-
HHX COCyAax faloT cxopHele Bedmauuil. CuiibHOE yrueTeHue XJ0IKA BHI3HBA-
mocy wonnewtpanmeit 0.73% NaCl; rounmenrpanmusa 1.469%, orasamach ryOi-
TenbHOU, KoHmenTpamus e 0.37%) oKaszajxa IOJOMKUTENbHOE [eHCTBUE,

1 TIoBpessmeHHe XJIONMUYATHULA HUTpaTaMil B coBxo3e llaxTta-Apadl yCcTaHOBJICHO
B 1936 7. A. T. Kupcasosuv 1 A. H. Posanosnv.
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yBenmuMB ypo:Kai cHpua I0 cpaBHeHmO ¢ KoHTpodeMm Ha 109,. Bee roHuen-
TpanMy BHI3EIBAJN ONA3EBAHME BCXOA0B. BoJiee MOBEIMIEHHEE BRI3HIBAKIT 3a-
fepssKy pocTa, Oyronmsannm u cospesanud. Toxcnmanocrs NaCl smagmrennmo
emArganach peefienueM B cocyAs pomonnurennno KCl g CaCl, B orHomenusax
kK NaCl, kar 2 : 2 : 100. Ocobenno murepecHo mojosimresnbnoe Biuanme KCl
u CaCl, wak anraronwcros npu KoumenTpammm 1.469,, Korga B ux mpucyr-
CTBAM XAONOK B30LIEN ¥ INIOXOHOCHI, IPaBAd, HAMHOTO HUIKE KOHTPOJA.
Ioxesnie nabmonenna I'. B. Beaaxosoii (140) na Nomognocrenckoit onbir-
HOIt CTAHIUM IIOKA3aJNE, 9TO HOPMAJLHHIL XJOIOK PasBUBAETCH HA YIACTKAX
CO CNeqyIOIM COJeprKaHueM CcOJiel B IIOJYTOPAMETPOBOM CJi0e 33 Ce30H:
eyxoit ocraror 0.245—0.5239%, Cl — 0.14—0.15%,, SO, — 0.146—0.2599.
Y rHeTenHsiii XJI0M0OK pasBuBaeTcA IpH CIEMYIOLEM CONEPRAHMN COJei:
cyxolt ocratok — 0.871 — 0.9769%,
Cl—0.057 — 0.065
S0, — 0.452 — 0.510

.
"B ycaopuax Myrauu npu KOHTeHTpaun coxei suime 1.00%, B coe 0—10 cm
KyJBTypa XJIOIKa 9KOHOMUYeCKE cauTaercd HepeHTadenbHoit. [{ng erunerckoro
XJI0IIKA TpaHmneit penrabeapnocru gsugerca xounenrpanud 0.7%, (Proxenko-
Ba, 141). Ho nabmonenuam A. H. Koniox, coobmennsim H. A. {amo na ceccun
Beecoosnoit akamemun c.-x. Hayk uM. Jlenuna, B Myrasckoii crenm ToKcmue-
CKuME ABAAIOTCA Konueurpanma 0.6—1.09; xoanenTpanun Menbire 0.69, neii-
CTBYIOT craMynpylome, a 6ogpme 1.09, cBomgT yposkail DOUTH K HYJIIO.

TaxmoM 00pasoM TOKCHUIECKHE KOHIEHTPANMIN Cojleil B MYTAHCKAX COJIOHYA-
Kax phillle, 4eM p roxonnocrenckmnx. H. A. Jlamo npunuceiBaeT 9T0 3HAYATE H-
HOMY YYacTHIO COJiell KaJbiusa, AelCTBYIONNX aHTArOHUCTHICCKH.

B. B. ®egopos B cBoeit kinaccnpurarmu 3acosennocru nous Gpenneii Azuu
TaKKe OTMe4aeT, 9To u coonyaKku DepraHbl Ipy TeX e KOHIUEHTPALMAX COJeil
MeHee TOKcmdyHbl, weM codonuakm I'omogmoit Crena. IlpmumHa sawmovaercs
B GoubmeM yuYacTum cepHOKHCHAEIX cojeit B Meprase, aem B I'oxoguoii Cremu.
CosrecTORKOCTL XJIONKA B CeMEHAX ¥ pAaHHEeM BO3pacTe 3HAYWTEJBHO MEHBIIe,
4eM B 3peaom. Ilo mabuonenmsam Konpkosa, wounenrpanmunm mnopsagxa 0.2—
0.4%, BpenAT HODMAJBLHOMY IIPOPACTAHWIO CeMAH M PA3BUTHIO XJOMYATHIIKA
B 10HOM Bo3pacre. OnHAKO B clydYae 3aKpelIeHHA KODHEBON CHCTEMBI, BO
BTOpDOil IlepmoOj] pa3BATUH XJONIOK IepeHocuT 0Oe30oiesHeHHO comepmanue
conelt o 1.5—2.09,.

TakumM 06pasoM 0CHOBHEIE 33/Ia4u AUPOTEXHIIKM B DTOM CIIyYae, KaK M B ¢JIy-
Jafx ¢ JIONEepHON U CBEKIIOi, 3aKITIOYAIOTCH B TOM, 4T00H m3besaTs BRICOKUX
KOHIeHTpanmit cojeil B paHHme IepMOAb PA3BHATILA PACTEHMUI.

IIpuaaro camrars (H. A. {mmo, JI. II. Posos), 4o comep:xaume coieu
0.59, u BIIIe B BepXHEM [OPU3OHTE ABIACTCA JIAMATOM JUIH KYJIBTYPH XJIOMKA.
HeoGxomaMo oTMeTHTB, 4TO, HABIAACH KPYIHHEM pACTEHIEM, 3aTEHTIOLEM
mouBy m Oymydwm IpONAMIHOIT KyJNBTYpOil, XJIONYATHUK yMeHBIIAET IIPOI{ECCH
TIOBEePXHOCTHOTO MCHApeHNd KANWLIADPHEIX pAacTBOPOB, & TeM CaMbIM I IIpoifece
33C0JIeHUA II0YB.

H pesecro-cadogure

ITax®sMu gBIAOTCA caMoii CONIECTONKOI KYIABTYPOM, BEHOCAIILEH B II0-
BePXHOCTHEIX rOpu30ATax 1mouss A0 3.0—4.0% NaCl mpu conepmannm B Hm#-
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umx 70 0.6—1.09, (Harris). Kounenrpamuu NaCl mopangxa 0.5%, GesppemHst .
Cojia mepenocuTcd manbmoti xyme. Bee me m coma B ronnenrpanuax 0.069,
Geappenna. CepHOKMCHEIH HATpUIT XOPOLIO IIepeHOCUTCA B KosnmdecTse 2—5 9.

Kauecrso monos npa aToM crpagaer Maio. Mexona ms BEICOKOIL coecTOl-
KocTH madbM, Obi0 On 1enecoo0pasHo IONBITATHCA AKKIMMATH3UTPOBATH
HEKOTOpHe WX COpTa B I0KHHX pafionax Cpeguneit Asum u B 3aKabKasbe.

OxumBKOBOE JepeBo Tawke 00jamaer M3BECTHOM CONECTORKOCTHIO,
epeHoca KOHnmeHTpanmio coxeit go 0.259.

Bunorypan obnagasconecroiikocToio B upenenax qo 0.2—0.3%, couei,
pHINLE DTOIl KOHUIEHTpanuu TuOHeT. AMePUKAHCKHE JIO3H HMEIOT PellyTamuio
OoJjlee CONECTOIKAX, YeM eBpOIIeiiCKue.

IIpoune pyxTOoOBEE JepeBbd: amelbCuH, MUHAAND, FpyMIa,
urosoe fepeso, A0J0HA, IepeHOCAT cofep:kanme conelt ve poire 0.1—0.29.
Eute mensniueil coxeBrHOCAMBOCTHIO 00Ja7a10T CJaBR, a0pWKOCH, JINMOH,
1epoUK, TyToBOe Jepeno. KoHuentpanuu coxeit 0.08% gpamorcs niad HEX Ipe-
meaom (Loughridge, Harris, Hibbard). IIpm mossmesHsIX KOHNEHTpamusaX
codefl CUIBPHO CTpajaeT KauyecTBO ILIOLOB.

B namem o00630pe amreparypHHX JAaHHHX O TOKCHYECKUX KOJIMYECTBAX
CoXell I pacTeHMii Mpl HEOJHOKPATHO IONMEPKUBAIN IPOTHBOPEYHBOCTE
HAWIEHHBIX II0Ka3aTeleil ¥ IMMPOKUE ITPENebl HX KoJiebaHmit B 3aBECAMOCTH
0T IIOYBEHHHEIX ¥ METeOpPOJOTrHYeCKUX YCHOBMI B cBOMCTBA pacTeHmi.

Mer nonuepkusamu Tarike M TE CAy4Yam, T/ie YCTAHOBIEHO CTHMYJHAP YIO-
1{ee IOJOKUTENbHOe BIAAHME COJeil.

Bee sTo rosopur 3a ro, 4ro cymecTsyommMsa ITI0Ka3aTeNAMA TOKCAYHOCTU
coJieli ME MOKEM II0Jb30BAThCHA JHOIb B KAueCTBe OTIPABHHX IpUleprHex.
Bamwxkaiimeit 3agaveit 6ynyn1ero ABIAETCH my6oxaﬂ ncciegoBaTelibcKag
pafora IO YCTAHOBJIEHMIO IPENleJiOB TOKCHYHOCTH COJeil B IpOM3BOJCTBEH-
HBIX YCJHOBHAX HA CTPOr0 OHPENENEHHBIX THAIAX 33COJEHHBIX IOYB W JUId
ONpefeNeHHEIX KyJIbhTHBUPYEMHX HA HHX pacreHmil.

Ha »sror nyrp B mHacroameid mepuon sBoTymas IlousenHBIi HHCTHTYT
Arxagemuun Hayx CCCP B cBOMX mCCneOBAHUAX 3aCONEHHEIX IIOYB JTOJMHEL
p. Baxm n mous cosxosa Ilaxra-Apax (Cp. Asma).

BJIMAHUE TIOIVIOIMEHHBIX KATHOHOB HA PACTEHUE

Bomnpoc o BirusHun MOrioIHeHHRIX KATAOHOB HA pACTeHMe ABIAETCH O{HIUM
u3 HamMeHee n3ydenubiX. Mesxmy vem XmMuwvecKad MeIuopanud COJOHIIOB
HY/KJaeTc B COSHATEJIBHOM YCTAHOBIEHMM COBEpIIEHHO OIpeleJeHHEX Tpa-
Jamui onTuMaabHoOro coorHomenus Karuonos Ca m Na B mousax. Ocuosomno-
JTOKHAKOM mccaenopanusa d>Tux sonpocos asmwics H. K. Iegpoitn (142). Ero
nccnegopanus eute B 1913 r. ycranosmim, 9ro mosHoe Hackimenme oOpasijoB
TYJIBCKOTO uepHO3eMa B oraejasnocT NH,, Na, K (ua ¢gone monnoro ynobpe-
Haa N, P, K a Mg nipn Buecenuu u 6es suecenms CaCO,) npuponeT K rubenn
saceannnix ceman. CeMeHa OCHHM3HAIOTCA U IIOJHOCTHIO He BCXOMAT. JTH NAH-
HEle TOATBEePFRNAINCH MHOI'OMHUCIIEHHEIMY I0BTOPHEIME OIEITAMHE C BKIIOYEHIEM
u ipyrax katuwoHoB. OmeITe ¢ Mg masanu TOT ke pesyabTar. B oTgenbHEX cay-
‘Jagx HaOXOgANINCh eMHWIHbIe BCXOMH, HO OHM OHICTPO morubanu Wil e Ja-
BaJi¥ HAYTOKHE ypokai. Copepmenno 0co00e MeCTO BO BoeX OIHITAX 3aHUMA
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raabuil. [loanoe Hackene 00pa3oBYepHO3eMA KAIbIIEM He TOJILKO He CHU-
FRAJI0 ypoxeail, HO, HA000POT, YBeIMINBAIO. BiaKoe MeCTO K RAJbIUIO 3aHM-
maun crponnuii. Ilosguee Habmonenns lenpoitna GBI MOATRe P IGHHI MCCIET0-
panuaMu A. T. Kupcanopa n ero corpyanmkos. Hambombmeil TORCHTHOCTHIO
ormmyasnck NH, m Na. Brenenne Kanbrnusa ocradiusio TORCHYIeCKOe AeiicTBUE
APYTHX KaTmoHOB. Bogopoa Tawwe ocnadasia orpunartesbHOe AeilcTBUe
Mg u Na.

ITo manmem A. T. Knpcanosa (143), TorRcudHOCTE 0OMEHHEOTO HATPHUs HEOTH-
HAaKOBA HA PARIMYHHIX IT0YBAX W [JA PA3JWYHHX pacreHuit. Tak, B ero ommrax
ropunra 06s1a1aeT 60bIIeil TYBCTBATEABHOCTHIO, 9eM 0Bec. ¥ e 15—209, Na ot
€MKOCTH OT3HBAIOTCSH Pe3KO OTPHUIATEJbHO HA PA3BUTIM pacTeHUs 1 Ha yporkae.

VYunrsipast, 9ro gannrke A. T. KupcanoBa mosy4eHH B yCJIOBHAX BeTera-
IMUOHHOTO OIHITA Upy pas0aBIeHNN HOYBH WHEPTHHIM IECKOM ¥ IIPK ONTIMAJb-
HOI BIIA’KHOCTN, MOMHO II0JATaTh, 4TO TOKCHYeCKuit Jumur obmennoro Na
ISl TOJIeBEIX yCIOBHi npubmusnrensHo pasaserca 109, ot emrocTm.

B npornBopedun ¢ aTuvu naEnsIME HaxoaATea uceneoparnsa E.1. Pataepa
(144), ROTOPHIM YCTAHOBIEHO, ONATL-TAKA B YCIOBUAX BeTeTAI[MOHHOTO OIIHITA,
970 cosepsxaHue oOmennoro Na po 20—309%, or emrocT: oOMeHA He CHEAAeT
ypomail 0Bca W sgpOBOft IIMeHUNHI. YTHETeHWe 3aMETHO CHA3HIBAGTCS JIHUINh
¢ 40%, u npu 65—709%, Na or emrocru 00mena pacreHue rudHer. B emyuae
098, OOTATEIX OPraHNMYeCKUM BeIIeCTBOM, yKasuBaer Paruep, orpumarensHoe
BiugHue o0MeHHOTO Na cKasHBaeTcs CHIbHeeE.

Taxue pacxomjaeHns1 B yCTAHOBJIOHNH JTUMATOB TOKCHIHOCT 00MerHOTO Na
YKa3BIBAIOT JIMIIb HA GOJBIIYIO CIIOMHOCTD U MHOT000DPA3HOCTD 9TOTO ABJICHMA.

WNsvenenns B ¢nauKe II0YB, BEI3HIBaeMble [jame HIITOKHBIMU J03aMHI HAT-
pHsi, B YCJOBMAX BeTeTAI[MOHHEIX ONHTOB He HAOIIOAA0TCsI, M ¢ HUME Heo0xo-
JUMO CYMTATHCS JIMIIhL B I0JeBOl 00CTaHOBKE.

Fenpoﬁu ¥ MHOTHe pyTre UCCIeA0BATEI BHISIT TOKCHYeCKOe AeiicTBIe 00-
ymernHoro Na, K, NH, B coocobHocTs ux myTem IEApOSMTHIECKUX peaKuumii OT-
WemIATs B HOYBeHHHI pacrBop mouat OH, orimyarommecs, ®ak 1M3BeCTHO,
KpailHe#l TOKCHIHOCTHI. P0as mog06HOT0 Iuipoamaa BepOosITHA ellle M IOTOMY,
4TO B COJIOHIOBOM TOPUBOHTE NPHUCYTCTBYIOT CBOOOMHBIE CYIIMKATH I AITIOMIL-
HaTH HATPUs, COA W TyMAT HATPHA.

Parnep npumuicerBaeT ryMaTy HaTpusa 0YeHb BEICOKYIO TOKcmIHOCTE. Kelley,
B Pe3yIsTaTe M3yYeHUs KOPHEeBOH CHCTEeMHI IIPOPOCTKOB s9MeHsd, B Ha-
CHINIEHHON HATpMeM II04Be, — IPUINeJ K MBICHW, YTO IPUYMHA TOKCHIHOCTI
TIOYDH, HACHIEeHHOH 00MenHEIM Na, 3aKI04aercsl B AaPYIIeHNN HOPMAJbHOTO
MOCTYIJIeHNsA KAJIbIIWA B pPACTeHue W B PACCTPOMCTBE KAJXbIMeBOTO MUTAHUA.
TaxmM 06pasoM HOCHTEIEM TOKCHYHOCTH B cosrontiax, no Kelley, sBmsieTcsa He
muaarad gasa, a reepAaa (145). Paruep, Tak me xak n Kelley, Bupur npmanny
TOKCHYHOCTY COJIOHTIOB B HapylleHmir KaabrnueBoro muranua. Ham Kamercs,
4TO Ha pagy ¢ AapoBaTocThbio moHoB OH nocmepHee 06crosTenbeTBO, AeiicTBH-
TeNbHO, ABJIAETCA OJHO/ M3 PeIlaloIINX NPUIAH TOKCHIHOCTH IOYB, HACHIUICH-
HBIX HATpieM A0 BEHICOKUX CTelleHeil.

Ve Tenpoiin mpepocreperas 0T 0ZHOCTOPOHHETO B3TAAAA HA TOKCHMYHOCTH
obmennoro Na, cunrasi, 4To HeGOIBIINE KOJMIECTBA €TO He TOJIBKO COBEPIIEHHO
HeOOXOMUMEL ISl PacTeHUsI, HO ORA3HIBAIOT Jayke NOJIOMKUTESBHOE BIIUSIHIIE .
Idra TOYKA 3peHuUA paspensiercs Tarme Parmepom, PososmiM m Pomamrennm.
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OueBuIHO, MOJOKUTENBHOE BINSHUE HATPUA 37€Ch CKASHIBAETCsI B HAmbOIb-
Uleil cTemeHU dYepe3 NOBHITEHHYK PacTBOPEMOCTL coefuHeHmit ¢ocdopa.

Tax, Pomames yrassiBaer, 910 Ha no4Bax MaKieBCKO# ONMBITHON CTAHIAL
npucyrersue 0.029, MOTIONEHHOTO HATPUA MOBHINAeT JOCTYIHOCTh MOYBEH-
HBIX COefiMHeHWII pACTeHMIO W I03TOMY skejarTeabHo (108).

JI. 11. Poszop (146) cumraer, 9T0 IIpefiesIOM IIOJOUTENBHOIO BIUSHMS
00MeHHOTO HATPWsI HA pacreHme ABJIdeTcH BeawdnHa He Bemme 5%, Na ot
eMroctm. HO JTa TpaHUNA, KAK U TIPAHMINA BHPAIKEHHOTO OTPUNATENLHOTO
BAWSIHAA, — BeChbMa mpnOimKkeHHasI M HY!KAAeTCH B YTOYHEHUWN /A ONpeje-
JeHHHX THOOB COJIOHIOB ¥ PACTOHHU B IPOM3BOJCTBEHHON 00CTaHOBKE.

CuereMaTudecKux [JAHHHIX, XAPAKTePUBYOLINX TOKCHYHOCTH OOMEHHOTO
Na B noseBHX NPOM3BOJCTBEHHBIX YCIOBAAX, IIOKA HeT. Bompoc ociosxugercs
ellle 1 TeM, YTO B MOJIEBHX YCIOBUSAX OTPUIATEJbHOe JelicTBme 00MEeHHOTO HaT-
pusA ciaraeTcd w3 HeCKOJNBKUX BeJMUuH, KAK, HATIPAMEDP: TOKCUYHOCTL ¢aMOrO0
o6mennoro Na, oTpunarenbHOe BINsIHHEe HA pacTeHue (PuamIecKunx CBOHCTB
CONOHUA (BOAHO-BO3AYILIHEIL pesxuM), MOAABICHAE AEATeILHOCTH MUKpOOpTra-
HIBMOB TI0YBEHI.

Habmopenus TantnMypoBa B 3adaiiramnbe (147), Pomamesa na Vipanne u
Hagmemroit ACCP (108) moxaseBaioT, 9T0 AJisi NOJEBHX YCIOBI OTPUIATEILHO
BIEALNAA BeamanHa moriomenHoro Na wogebaerca or 0.4 (Vrpaunma, 3a-
Gaftraabe) 5o 0.29 or nousH. Ity BedwdnHH OyAyT coorBercTBOBaTH 10—209
00MeHHOTO HATPHUSI OT €MKOCTH.

OrpunaresnbHoe Bamsinme 00MeHnoro Na depes Qusumveckme CBOCTBA CO-
JIOHT[a CHA3BIBAIOTCA M NPU MEHBIINX ero rosmuecrsax. Ilo mecitegoBaHumam
mMuorux aBropoB (Anrunmos-Kaparaes, WBanosa, llaspernu u ap.), 5—109;
Na or emxocrn oOMeHa ysKke 3HAYMTEJBHO YXYAMIAIOT arpoduamdecKme CBOIi-
€TBA MOYBH: CIJIBHO 3aMEeJJIAeTCsl RANMILIIPHOE [(BUKEHNe PaCTBOPOB, MMAJaeT
PUABTPANOHHAA CIIOCOOHOCTH, YMEHBIIAeTCS AarrperaTHOCTh, BO3pACTAET
KOpKOOOpasoBaHMe W T. .

3aranumsas 0030p HTMX HEMHOTOYNCICHHHX AAHHEIX, MOHO B KaYeCTHe
04YeHb OPHEeHTHPOTGOYHBIX BEIMYUH NPUHATH CJIeYIONINe:

1. Copepswanme odmennoro Na go 3-—59%, or emrocTn 00MeHa noOuBH CKa-
3HIBAETCSA MONOIRUTEAbHO, 100 OesBpeAHo.

2. Conmepmanme obmennoro Na go 5—109%) oT eMKocTm BHI3HIBAeT 3aMeT-
HEle OTPUIATENbHEE arpoduamiecKue CBOCTBA, ¢ KOTOpEIMEH He00XOqUMO
foporsest Mepamu arporexauku (06paborka, ceBoobopor).

3. Copepmanune 0bmennoro Na no 10—209) or eMROCTH NMOTJIOMEHI BHI-
3HIBACT CWIBHYI COJOHIIEBATOCTH, COMPOBOKAAIONIYIOCS PE3X0 OTPUIATEIb-
HEIMA (QU3MYCCKUME CBOMCTBAMA U (QR3MOIOTNIECKON TOKCHUHOCTHIO 00MeH-
Horo Harpust. G 3T10#f COJIOHUEBATOCTHI HEOOXOAMMO OOPOTHCS NPH IOMOLTY
XUMuYe CKUX MeJjmopanuii.

4. Copepswanue oOmennoro Na o 20—409, or eMKOCTH BHI3BIBAeT pes3xo
BHIPAKEHHEE SIBJIeHUA TOKCHYHOCTH M NMOTEPU IUIOAOPOAUA COJIOHIA.

Cmbica omepanuii M0 XMMUIECKON MeJMOpanmu COJOHIOB, Gyjer Jm BTO
TuncoBaHme ¥ W3BeCTKOBaHme, Jubo obpaborra KapOOHATHHX COJOHIOB ce-
pOit, XTOPOM, KHCJIOTAME U T. ., CBOJUTCS K BeefeHuto 00mennoro Ca B norio-
HIAKMINA KOMIIJIeKC W K BRIpaBHUBAHUK OTHOmeHusd Mesray Ca m Na B cosonmo-
BOM TOPHI3OHTE.
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Ilpu oTomM HedTpaaM3ywTCA COeIUMHEHMUA, AanL(ue IPU THAPOJIN3e HOHBI
OH, n oGecneunsaerca HopManbHOe Nocryilenne Ca B pacTenue, T. e. JUKBII-
Jupyercsl TojofaHue Ha Kaxbuuil. EcrecTBeHHEHIN mIpoiecc ocremHeHUA co-
JIOHTIOB TIO/{ BO3/eHiCTBMEM PACTHTEJIbHOCTI CROUTCH TAKAe K GUOI0T NYeCKO
areyMmyaaun Ca B NOBePXHOCTHHIX TOPHU30HTAX M K 3aMEIIEHUI KaJbIfuem
obmMennoro Na B COJIOHIE.

TpaBocesnne, KaK Mepa 0OpPBOH G COJOHIEBATOCTHIO, IO DTUM K€ IIpAYH-
HaM HayuHo 000CHOBAHO m NpaKrugeckn sPderrusrno. Heodxonumo mmms, mo-
MIMO H3BECTHHX y#e KyJIbTYp, N0N00paTh WK BEIBECTH KYIbTYPH, 001agan-
uie, mMo BO3MOHHOCTI, Hambodee BHcokuM copep:xanumeMm Ca m Mg B some,
0c00eHHO B IOJ3eMHLIX 9acTAX (B KOPHAX),
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I'TABA VI

OPOMIEHNE N MEJMNOPAIINA 3ACOJIEHHBIX ITIOYB
BACOJIEHME IIOYB IIPY OPOIIEHUAM A MEPHI IPOOUIAKTHUKH

Opomenne, ABIsAACh OCHOBREIM CIIOc0D0M OCBOGHUsI 33COJCHHEIX IOYB 3a-
CyILIMBEX CTPAH A MOJEBOACTBA, BHB3HBACT B MOYBAX IIyOOKMe MSMeHEHWs
KAK NOJIORUTENHBHOT0, TAK M OTPULATEJBHOTO XAPAKTepa.

He ocranaBimBasgch HA BeeX HETAJsAX 9TOTO BONMPOCa, TpeOyoninx 0cobHx
HCCJaeIOBAHME W ONMMCAHMSI, OCTAHOBAMCH IHIIb HA FABIGHUAX BTOPHYHOTO
3acomenns — Hambosee 9aCTOTO COYTHUKA OPOIIAEMOTO 3eMiAeelmd.

ConuanucTadeckoe OpOIIaeMOe 3eMJieielime IIOJIYIMIO B HACHEJCTBO OT
e AMHONMYHOTO XO3AUCTBA 3aNYIIEHHYIO, OTCTANYI TeXHURY OpoineHnms, Gea-
TPAMOTHEI{l IOAXOM K 9KCINIOATAI[MY WPPUTANMOHHHX CHCTEM W, KAK CIef-
CTBHe BEETO 3TOTQ, IIMPOKO pAaCHpOCTpaHeHHOe 3acojeHme paHee He3aco-
JeHsHx mo4B. Ilo oOpmedTHpPOBOYHBIM MOxCYeTaM, COOOUICHHBIM AKANEMUIKOM
KocrakoseiM Ha 3-it cecomu Beecolosmoit akageMmn ¢.-X. HAYK mM. Jlennmna
B (espase 1936 r., kK HacTOsIIEMY MOMEHTY ILUIONAAb 3acCOJEHHHX m 3306010-
YeHHHIX OPHM OPOIIEHWN 3eMesb MNOCTHTaeT TIPOMANHON BEJMINHH ~— OKOJO
2 mum. ra (148).

Tar, nHanpmmep, B CpegHeit Asmm 3acoseHo m 3a00109eHO O®OIO
1500 TtHic. Ta — 479, darrTmueckm OpomIaeMOl MIOMAAM, B 3aKaBKashe —
owoso 390 Tric. ra — 409, darrmgeckn opomaemoir mxomann, Ha Cepeprom
Kasrase — oroso 75 Teie. Ta — 359, PaKTHIecKn OpoINaeMON IJTOIIAJH.

Tlo oTHesbHEIM OpOIIaeMEM PAafiOHAM CpeJHM NPOIEHT 33COMEHHOCTH 3HA-
uuTeNbHO BHINe, JOCTHEras, Hampumep, B Iomommoit Cremm owono 809, a
B Myraneroii crenu okoao 70%, (I'anbdur u Kocrsixos).

OcHOBHELIe MAaCCUBEI 3aCOJGHHEIX npu opomenun n04B B Cpenueit Asum pac-
MOJIO/KEeHH B IVIABHEHIIMX XnonmKoBHIXx paiiomax: [omommas Crens, Mepran-
cwag nommHa, Byxapekmit oasme, epedHee m HmKHee TedeHnme AMy-IaphbH,
Mepreknit oazuc (149). B 3arasxasbe mppuranunonHoe 3acojeHme 0cobeHHO
pacupocrpaHeno B Myranckoit. Canbsuckoii, Imppamekoit m Munubckoit
cremax (150).

IIpr aTOM eieToAHO BHIIAJAET M3 OpONIeHNsI BEJIENCTBUE 3acOJEHNsA He
menee 3000-—3500 ra (T'osepr).

W3 o0mieit mromany sacolieHHHX 11098, IO HOACYeTam aKamemmka [oym-
KOBa, CBHIIEe {1 MuH. Ta 3a0pOIICHO IOJHOETHIO, M @7KETOJHO BHIIAJAET M3
X03Ai¢TBeHHOTO MCIONL30BarNA N0 80 THIC. Ta.
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Ha ocranpHOit 3aC0JIEHHOH OpDOIIEHNMEM TEPPUTOPHE HOJeBEHEe KYJbTYpPH
NaTOT HUSKM@Il ypoKal, CHIUKAA IPOM3BOAUTEIBHOCTH TPYAA B 3eMJICENnM.
TIpm 9TOM 33eP/KUBACTCSA TePeX0X K paqOHAIBHEIM ¢eB0000pPOTAM U 1P aBIIIh-
HOIl OPTaHUBAINN TePPHATOPHN.

Bee a10 Baeder 3a ¢060it Gonplime noTepu B 00mell 9KOHOMAKE HAPOAHOTO
xossnitersa (Hocrsakos).

Mo nMeomuMeda y HAC TAHHHIM, 9TH CTAaTHCTHISCKHEe CBeJeHHs IpeyBe-
JmIeHbl, TAK KaK y4eT 3aCOJeHHHX ILIOMajfeil BeleTcs OOHYHO II0 BHOLIHAM
OpPM3HAKAM W €O SHAYNTEJbHEIMI OKPyTJIeHMAMM.

Bee sxe 0HM cHTHAJMBHPYIOT ¢ MOJHOMK y0emureawvHOCTHIO 0 HeoGxomgm-
MOCTH Cp OYHOTO OpUHATHSI Mep 10 60phGe ¢ 3acONEeHNEM IMOYB HPH OPOIIeHIH..

Eme rpanamosHee MppUTanuoHHOE 33aCOJeHHe PAGIPOCTPAHEHO B KAIIMTa-
aueTmeecKug cTpaHax. Taw, sacoseHHas npu opomennn mromans B CIITA go-
craraer 3—3.5 mun. ra, B Ernnre — 1 mun. ra, B Ungnn — 2—2.5 muH. ra (148).

Wppuranmorsoe 3acoleHme, OCHOBHBIE NPUYNHHE KOTOPOTO KOPEHSTCS
B e[IUHOXNYHOM, PACIBIIICHHOM OTCTAI0M METKOKPECTHAHCKOM M XUITHUYECKOM
Kynanko-0aitcKoM semiefes My IIPONLIOT0, MOKeT OHTH IPeOJOJeHO JHINB
B CONUAJMCTIYeCKOM KOJIXO03HOM K COBXO3HOM 3eMJIeAelnyi, IOCTPOGHHOM 3a
TOJH HePBOil W BTOPOH HATIIETOR MMOJ MYAPEM PYKOBOJACTBOM HapTunm 60sbime-
puKoB n ToBapuma Cranmea, mb60 NOJIRHHO HAayTHOe OpOIIaEMOe 3eMilefieJiue
BO3MOJKHO JIMMIb IPY YCIOBUM OIAHOBOTO M KOMILIEKCHOTO HOAXOAa K Opra-
HH3aIuM OPOIIAeMEX TepPUTOpHil M IpPU OCBODOIKAEHNNM BeMJIM OT PAMOK 3e-
MelbHOi1 ¢066TBeHHOCTH 1 YePECHONOCHITEL, XUIHIIeCKOTO ¢00CTBeHHMIECKOTO
BOJOIOIH30BAHMA.

TexHmvecKne IpNYNHE MPPUTATUOHHOTO 33cOJeHNA BaKI0YAOTESA, KAK
npaBWiIO, B OOJHATHA TIPYHTOBHIX BOJA OpOIIAeMOl TeppUTOpHE A0 YPOBHA
BHIIle KPUTHIECKOTO, KOI/Id KaOlmwLiApHEE PACTROPH, HOLIMAACH I MENAPIACH
HA IOBePXHOCTH IIOYBH, IIePeMeIaioT JeTKO PAacTBOPAIONINECH GOMM W3 I'PYH-
TOBHIX BOJ ¥ HiukHeit yaeTw mpomid B KOpHeoOnTaeMblil TOPA3OHT BINIOTH A0
AHeBHOU MOBEPXHOCTU MOYBH.

TipnunH DOXHATHA TPYHTOBHIX BOJ MOiKeT OHTH HecKONbKO. OCHOBHEIME
m3 Hux, Kak mokasax ombt [omojmoii Crenm, Myranu, Bamyiiekoit onuTHOM
CTaHIMM ¥ MHOTIX APYTHX €meTeM, HeoOXOMuMo ¢auTaTh: a) QuiIbTpaluo BOJ
u3 BopoxpaHmwinma (morepn g0 20—309%,) n moxnmOp mMu IPYHTOBLIX BOJ pail-
oHa opomenus (Bamyiickas, HoBoysencras m AxraTvuHcRas emcreMH B 3a-
BOJpKbe); 0) HOTepw BOAEI Yepes NPOCAYMBAHNE B OPOCUTENbHOM M TIPUBOIsILeit
cetu {3aBoikbe, 0cobenno omopuas Crens) mo 20—40%, or nmopanHoi Jepes
ceTh; B) YPesMepHO BHICOKHe MOJUBHEIE HOPMEI, 4 3a49aCTYI M O1CYTETBHE Ka-
Knx-1n00 HayuHo 0D0CHOBIHHHEIX HOPM K IONMB HA-TJIA3; T) IUIOX0e €OCTOs-
uue (Banyiickas erannus) mam oTcyTeTBre ¢OpOCHOR ceTh; M) MCIOJb30BAHNE
MaTHCTPAJbHEIX KAHAJOB MJA Tejeil BOJocHAOAeHUs B Te4eHHe BCEro roja,
Ge3 IpenOXpPaHATENLHON mx OOIMIOBEM OT €HCTEMATHYeCKON (miIbTpanmun
Bof (l'omomnas Crens).

Ilepeuncaennne (asieK0 He MOXHO) NMPUYUHE, 00yCI0BINBAA TOTEPIO BOAK
B 0bmem Oamance n0 40—509,, B KOHeYHOM cdYeTe BeAYT K WMHTEHCABHOMY
OHNTAHWIO TPYHTOBHX BOJ M MX IOCTENIeHHOMY IOJHATHIO.

Illpn momo6Hoi#l TexHAKe OpOmEHIsT Heu30e:KROCTh 3aCONEHAA MOHET
OHITH OrpaHWYeHA JAUIL YCIOBHAMA XOPOLIETO €CTECTBEHROTO JPeHAKa, KOrMd
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Bee M30KTKY (PUABTPAIMOHHBIX BOJ[ YHOCHATCSI IPYHTOBEIM IIO3€MHBIM ITOTO-
KOM. JTH CpaBHHUTENbHO PeJKNe cYacTimBhie ciydam maBectHu B (Cpegueit
Asuu B 0051acTsAX MOATOPHEIX PABHUH U KOHYCOB BEIHOCOB, YaCTO IOJCTHIIAC-
MBIX KPYNHOraJeIHHKOBHIMEA OTIOKEHNSIMHA.

Onn HabaopanTeA U B 3aBOIKBE B CIyYaAX PACIIOIOREHUsI OPOIIaeMBIX
y4acTHOB 011113 BHICOKNX 0O0pPEIBOB (70 7—10 M) ApeBHux Teppac pp. Boaboi
1 Magbiit Vsens 00s13aTebH0 BHe 30HBI BOJoXpaHmmma. B npyrux yenoBusx
Jaske sajieraHue TpyHTOBHIX BOJ 10 Opomenus Ha ypoBHe 15—20 m ne obecne-
YUBAET UX OT JOMONHUTEILHOTO MATAHMNS, HOAHATHS M 33COINEHUA modB. Mo-
7KeT BAPUUPOBATH JIWINE OOJBINAA MJIN MEHBIIAsI ¢KOPOCTh HAYAJA 33COJIEHAS
B 33BHCHMOCTH OT €CTECTBEHHOI'O [PEHAKa TePPUTOPMH, COJIEHOETH IPYHTOB
¥ COCTOSIHWASL TMPOTeXHHUKMN.

B mxadapxanckoit onelTHOI cTaHIMM, PACTON0keHHON HA IIOXO APeHH-
poBanHO#t Myranckoit eTenn ¢ OTHOCHTENLHO OJIM3KNMH I'PYHATOBEIME BOAAMI,
3a OoaMH TOABKO rof opomeHus (1916/17) nponenT nuromajsm 3acOoeHHHIX 3e-
Mesb Ha I0/KHOM yuacTKe BhIpoc ¢ 12 mo 51 (Tropemuos).

Kax na pgpyroit npmmep, yrasem Ha ['omoanywo Crens (coBxosm Ilaxra-
Apan m Basyr), xopomo nccxefopannyio W. H. Fambnae u M. M. 3aone-
ruaeiv (151, 152).

Havaasuasg ray0mHa sameraHmst IpyHTOBHX BOA B 1913 r. pasmsmach
12—15 m. CoBepumieHHO HEHOPMAaJILHOE BOMOMOJb30BaHUNE M JeeKTe MppU-
ranyoHHO# ceTH, NPHUBOJUBINME B CpefHeM K Toj0oBOil mopmade 35 Thic, M3 Ha
1 ra, BoI3BaNM IOABEM TPYHTOBOM BOAsl A0 ypoBHA 1.5—2 m.

Karaerpoduuecroe sacoxenme Havamoch quib K 1920 r. Teppnropna cos-
x03a [laxra-Apax eute 81932 r. umena mmus 600 ra 3acosennsrx nmous, 8 1933 r.
Onro ysxe 2000 ra, B 1934 r. — 2350 ra m B 1935 r. — 2790 ra (151), me-
CMOTpPSL HA BBEJEHHYIO TeIePh KECTKYI0 PAIMOHAJIM3AINI0 BOJONOJIb30BAHU
¥ BH3BAHHOE JTUM INOHIVKEeHWEe TPYHTOBHIX BOj 0 ypoBHaA 1929 r. (mo
4 ™).

Wccrenosanme 33COMEHHOCTH OpOMIAEMBIX TePPHTOPHil 0OBYHO MOKAS3H-
BaerT, 4TO 0Uary 3acoienns npuierant k kaHaxaM (Fonognas Crens, Baxyitxn)
n BojoxpamwinmaM (Banyikkm, Hopoysenck)., IIpm sTOM BamsiHMe KAaHAJIOB
MOJRET CKA3BIBATHCHA HA paccrosiHum ne mensine 150-—-200 M.

VipprrannmonHoe 3acojieHMe HepeJRO BCTpedaeTcss W OpH OpOIIeHMM CO-
SIOHIIOB U COJIOHI[@BATHIX KAIITAHOBHIX MOYB B IloBommbe, OOBIYHO 3TH MOYBHI
70 OpOMmIeHMs ¢ MOBePXHOCTH HE 33COJIEHH.

W sy4enne OmerTa OpOIIeHNsl COJOHIOB 3aBOJUKbA 0C00EHHO BAKHO B CBASI
¢ PA3BEPTHBANIIUMCH KOJIXO03HHIM OPOMIeHMEM ¥ TPEACTOSMAM OCYIecTBIe-
HOeM IIpoeKra 00ubIIoii Mppuranum.

Opomraemsie TeppATOPUN PAacCIOIarapTes B 3aBOJIKbLE BAOJIb PEK HA Tep-
pacax ¢ KyIbTypoil OrOpOAHBIX, 4 MHOTAA W 3ePDHOBHX pacreHmii. Ognako
spferT OpomeH:ms OCTATOYHOCOTOHYAKOBHIX COJIOHIIOB Te€ppac UYPe3BHIYANHO
pasiumdgeH M 3aBUACAT OT [eJOT0 psifia 00cTosATenbeTB. MOKHO pasnmyarh ABA
OCHOBHHIX CJIy4as, NPUBOSINNX K JUAMETPAJbHO PABIMIHKIM Pe3yJIbTATAM:

1. Yd4acTor OpOmAeMHX COJOHIIOB HAXORHUTCH B 00jacTm BIMAHMsI BOAO-
XPaHWINIA, MOCTPOEHHOTO B NAHHONW HOJIMHE.

2. OpomaeMuil y4acTOK HaXORHUTCSI B NPOCTPAaHCTBE, He OXBAaYeHHOM IOf-
MOPOM BOROXpPAHMIMMA, aub0 B JOJUHe, rjie BOROXPAHIIANIE He COOPYHEHO.
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OpomeHne 0CTaTOYHOCOTOHIAKOBEIX COJOHIIOB BO BTOPOM ¢JIy9ae JIALIb
YCKOPHT €CTECTBeHBEIT IPOIecC OIPeCHeHNUsI COJIOHIA M COBEPIIEHHO He BHIZO-
BeT TAK HA3HIBAEMOI0 (BTOPHUYHOTO 3aCOJEHN». Y POKAM 3epHA COXPAHATCH
npm arom Ha yposme 20—25 1 ¢ rexrapa.

B 3apommbe mogo0Hbe CIYIAN YAAYHOTO COYETAHUSA MCTOYHIKA BONOCHAO-
JKeHMsI W BOJOXPAHIUINNIA ¢ OPOIAeMBIMM YyYacTKaMII 0e3 HapylIleHHs ecTe-
CTBEHHOTO J[peHama PacCIpOCTPAHEHH AOBONBHO mmpoko (B HoBoysenckom
paitone, Ha yuacTrax coBx03a Nt 98 B Pecmybumke Hemies [loBomxbsa, na
obmeit Teppace pp. Topryna m Bopsmkm, Ha HEROTOPEIX yd4acTHax Teppac
p. Maumit Vzens, BBepx 10 Teuennio OT [luTepcroro BOfOXpaHmiInma).

CoBepiieHHO APYTOif PE3YaBTAT AAET OPOIIeHNe STHUX e COJOHIOB B yCiI0-
BHAX IOATOIIAINIEr0 BIHAHNA Bofoxpanunnma. Heusbemusrit nogsem rpyn-
TOBHIX BOJi, KAK MpPaBNI0, BEI3HIBAET 3/leCh CHJIBHOE BTOPHYHOE 3aCOICRHHE.
Y poskait RyJabTYyp majideT, M yYacTOK 3abpackBaercsi. B 3aBoimsmbe BO Beex
CIyYaAX PACHOJIOKeHNsI OPOIIAeMOr0 y4acTKa BHIIIE BOJOXPAHILIAIG , ITO Til-
nnyHO g [InTepcKO-MOPIIAHCKON CHCTeMEI, YN PACNOJI0REHNs BOLOX paHILIM -
Ia OO0 YPOBHIO BHIIle OPONIAEMEIX YYACTKOB, IPIJIETAION(UX K HOMY HElocpe-
CTBeHHO HM:Ke ILIOTHHEI, APDKAM IpUMepoM yeMy gBisoTes Hopoysenckas ro-
pomckas miam Banyiickas cHCTeMEl, OCTATOYHOCOJIOHYAKOBATHE COJOHIH B
TeYeHNe Tpex — YeTHpPeX JeT IPeBPAmAaoTCHa NPH OPOIIeHUN B COTOHYAKIL.

JosnHu MHOTIX per 3aBOJKbS B HACTOAIIEe BPeMs OCBAMBAIOTCS IO OPO-
IIeHNEeM HAa MECTHOM CTOKe. He MOryT OHM HCKIIOYATBHCH M M3 IIPOSKTA 0O:Ib-
moii wuppuraguu, [l0sTOMY nNpaBmIbHCE NPOEKTHPOBAHNE PAaCIIOIOKEOHIST
OpOIIAeMEIX YYACTKOB, B 0CO0EHAOCTH C OCTATOYHOCOJOHYAKOBATHIMU COJTOH-
1AM, OTHOCHTEJIHHO BOJOXPAHMIMII ABJsIeTCsI OCHOBHBIM YCJaOBHeM m30esia-
HUA BTOPUYHOrO 3aconeHns. Pemaimounad posb B UBMEHEHI M TBPOIOTUIECKOTO
PeKMMa JIOAMHK MPHHAJIEKAT BOAOXPAJIIININAM, M y4eT 3apaHee 30HH 11X
BIMAHNUA TNPH MPOSKTHPOBAHNI COBEPIICHHO HEOOXOAIM,

VYixe ORHO COOpYy’KeHMe BOJIOXPAHUIANA cIIOcCOOHO 0e3 BCAKOTO OPOIIeHH
BLI3BATL TMOBEPXHOCTHOE 3aCOJIEHNE npmieraiomux Teppurtopuit. Hamn umcete-
MOBAHUA CYIIECTBYIOIMNX MOJMHHHYX NPYAOB B 33BOJIKbE LOKAZANI. YTO
MIAPAHA TePPUTOPHM, OXBAYEHHOH 3acojienmem, y OOHYHHIX Heboubummx mpy-
noB momer gocrurath g0 0.5 M. Ouernmpmo, sra mudpa yBemmumpaercs IpIl
BOAOXpaHIIAmAx O0JbplIero pasMepa.

3acoagomee BiAsAHEe BOJOXPAHMANI] HeOOXOAUMO B OCODEHHOCTN YUUTHI-
BaTh NPH MTPOEKTHPOBKE TAKMX OTPOMHEIX ¢00py:xeHmit, kKak Hamwimrnckag
maornda. 1o nmopcueram mameit mabopaTopMu JIMINL COOPY:HKelUe IJIOTHHBI
¢ orMeTroOit +30 M Hajg YpPOBHEM MOpd AOKHO IPEKPATHTh [ApeHHpyoee
BozfeiicTBue p. Epycitana m Mo:KeT BEI3BATh 3acOJieHme B ee Oacceitne m B Hac-
ceiiHAX AHAJOTMYHHIX APYTHUX PeK Ha muomagnm He menee 175—200 twIc. Ta.

AHa;u3 NpUYKH 33CO0JEHNsI TOYB NPH OPOIIeHUN JUKTYeT H COOTBETCTBYIO-
mue NpoPUIaKTHYECKNE MEePONpPUATHA, HeOOXOAmMEle J1Id KAamA0H HppUra-
MUOHHOW cHUcTeMEl, BCsKasg KPyUHAas MPPUranuOHHAg cUCTeMa JOIRHA Ipe-
JKJIe Bcero 0asmpoBaThCs HA TBEP/OM SHAHNM 0GIIEr0 BOXHO-COJIEBOTO PeKHMA
paiioHa cHCTEeMBI W CME;KHEIX C HMM TepPpUTOpMil.

ITosTomy paitoH RamaA0dl MPPUranMOHHOI CHUCTEMH ¢ CAMOro Hadvaja ee
YHRIUOHAPOBAHASL ROJEH HAXOMHUTHCH IOJ IOCTOAHAEIM MEIUOPATNBHBIM
HAYYHO-TeXHHIECKNM KOHTPOJIEM, PerHCTPUPYIONNM 3aJeTaHNe YPOBHA TPYyH-

212



TOBHIX BOJ U UX COJEHOCHOCTH (CHCTeMa CMOTDOBHIX KOJOAIEB), COCTOAHE®
BIAKHOCTA, YPOBEHb U ¢OCTAB €OJIEBHIX TOPH30HTOB TJABHEHIINX ITOYB X03sii=
CTBa, COCTAaB HOJUBHEIX BOA B CBA3M ¢ BereTaiueil m ypo:RaflHOCTLIO BexyIneit
KyasTypH. Jag aToro Heo6x0mmMo0 nMeTh IMOCTOAHHO paboTaomyIo, BO-BpeMs
CUTHATMBAPYIOMYI0 ITOYBeHHO-MeJIHOPATHBHYI0 Jaboparopuio, obcayrmBan-
[y XO3AiCTBO, MOJOOHO yiKe IIMPOKO PACIPOCTPAHEHHHIM MeTeOpOJOTnYe-
exuM OyarraMm, Jambo 3asogckmMm u  (pabpmammiM  nmaboparopmam. Hagmo
OpAMO CKa3aTh, YT0 OOJBMEHCTBO HAMMX KPYMHeWIIIX HPPUTANMOHHHIX XO-
3AMCTB He TOJABKO He mMeeT MOA00HHX naboparopuit m HabaoeHult, HO B Hux
Aaske OTCYTCTBYeT IeMEHTAPHAsI NOYBEHHAT M THAPOTEOJOTHYCCKAS KapPTHL.

BropemM KoMmiexcoM OpoPmIaKTAYECKHX MEPONPUSATAIl SIBISIOTCS IIpe-
7eIbHO BOBMOMKHEIC MUHUMAJILHEIE (OJEBHEE W OPOCUTeJbHEIE HOPMHL, YMEHb-
nreane PrAbTpanui B KaHAJAX, yCTpoiicrBo ¢6pocHOR ceTd, T. €. CHCTeMATH-
yeckass Oopnba 3a ymeHbuIeHmEe OORIMHO HpEYBEJIYEHHON IPHXOAHONK dacTwm
BOAHOTO OasiaHca BCell TePPUTOPHM XOIAUCTBA M eT0 OTHENBHHIX dacTeil.

ITo moacueram aragemmra Hocrsakosa, nmogava BoAw HA 1 ra B xmomkosom
ceBoobopore 6pyrro eBhime 1.0—1.3 cex./nx 00BIYHO JOMKHA BHI3BATH MONHSTHC
TPYHTOBHIX BOX u 3acomenme (148).

VMeHbllleHre IMOTeph BOAH B KAHAJAX MOJUKHO BeeTHCh MYTeM 3ampeunieHns
MCIO,Ib30BAHNA WX Jiid BONOCHADKeHHMA (3aMeHBI €HEIMAJBHEIMII COOpYIke-
HUAMN), YMeHbIIeHNs HX 0bmeil [MiImHE, OOMMIIOBKM HENPOMOKAeMOU Ofmesk-
noit (3ech BOBMOKHO IPUMEHEHIE MECTHEIX TAKHIPHEIX W COJOHIOBEIX 3eMeJb
mug o0Maskm, aubo mprMeHeHme NeOTH3amum Na mo MeTony axamemmka Cowo-
JIOBCKOTO).

[lluporme mepcmerTWBH [iIA yMeHBIIEHHA BOJHOTO Damanca mpm Opome-
HIWM OTKPHIBAIOTCSI HOBRIME crioco0amu it TexHuKO# opomenusi. [lpenmomennsrit
moxropom M. A. lllapoBem ¢riocod opomenus rory6okumu 60posgaMn Ha pARy
¢ IpAMeHeHNeM 9acTHX I0JIMBOB HeOOJbIINMI NOPHUAMI B BO3MOMHO PaHHUE
CPOKU WM ¢ MAKCAMAJbHOI OBIECTPOTOH MaeT BHICOKHME XO3AMCTBeHHHI sddeKrT
(yposmait xmonka 18—20 n/ra) m sBAseTCs 0YeHb CYNECTBEHHKM IPOPUIAKTH-
JeCcKUM MEPONPUSTHEM NpOTHB 3acosneHus (154).

Euwe 6omnee 5((eKTHBHEIM FONKHO OKA3ATHCA OPOIICHHE JOKIEBAILHEIMI
ammapaTamm.

TpersuM KoMIIeKeoM OpOPUIIAKTHICCKNX MePOUPUATIH ABIAOTCA YMeHb-
IMA0Ne TOBEPXHOCTHOE MCNAPeHWe IUIeHOYHO-KAUILIAAPHEX PACTBOPOB
IpreMbl arpOTeXHMKH, XJIOIKOBO-TPABOUOAbHEIA ceBoo0OpoT, B 0COGEHHOCTH
XJIOIKOBO-JIIOIe PHOBHI, OpUMeHeHNe JIeTHeH ¥ O3MMOi cmjepanum W HaBO3-
HHEIX yA00peHuit (HaBO3, MKMBIX, KOMIIOCTH X T. J.), MUHepajbHble yA00penust,
a Tarke cosmaHme IayOomoro (mo 25 ¢M) IAXOTHOTO TOPHM3OHTA W cuCTeMa-
THYeCKOe pHXieHne u KyabrmBauuda (165). Bee atu mepoupuaras, oGecneqn-
Basl CO3LaHHe OKYJIbTYPEHHOR CTPYKTYPHO# HOYBH, ¢ OAHON CTOPOHH, YBEJIU-
YUBAIOT CTOMKOCTD PAcTeHHH, a, C APYTOii, yMEHDINAsI McHaPeHNe , IPEIsITCTBY 0T
POCTYy KOHMEHTPAIMA COJIeil B TOBEPXHOCTHHIX TOPH3OHTAX.

N3 gpyrux mMeponpmaruii, yMeHBIIAIIMUX MCNAPEHIe ¢ TOBEPXHOCTH II0YB
7 uX 3acojgeHne, He0OXOQMMO OTMeTHTh INIAHMPOBKY IOBEPXHOCTH W 00CALKY
kanasoB fepebamu. Jl. I'. Buxencknit pekomennyer mas sroro Bas (Ulmus
pedunculata), mwenxoBmuy (Morus alba wn M. nigra), cepeOpucThit
romoas (Populus alba), typaury (Populus unphratica), awummo (Robinia
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pseudacacia), nox (Elaeagnus hortensis), riemmauio (Gledischia tracanthos),
unaap (Platanus orventalis), Kerlenteria paniculata, tamapuck (T amarix
sp.). 'Sigmond ykasmBaer, 4o B BeHrpumm pmm aTMX 1eseil MCMOXBIYIOT
NJIOROBEIE KYJbTYpH (s100HN, TpymIa).

[Ipm pasBnTUW BTOPUYHOTO 33COJEHMA B pe3yabTare IOAMOPHOTO BIMSHHSL
BOJOXPAHWINNA W TOAHATHS UM YPOBHS TPYHTOBHIX BOJ, OpoQuiaKTHYecKme
MepONpUATHA MOTYT JUUIb OTCPOYATh HemsleskHHIL Iponece. B aTnx yenosmax
rapaHTieil MPOTUB 3aCOJCHNAA MOKET OHITH JIMAITH JPeHAsK, 3aJI0KeHHEI HA ToIy-
fuHy, €00TBETCTBYIOUIYIO KpPUTHYECKO.

PaccmorpeHmio ycinoBmil ApeHarka W MeJXMOpPANAM COJOHIAKOB, €CTECTBEH-
HEIX W BHI3BAHHEIX OPOIIEHUEM, MOCBSINEH ¢leXYONui pasaei.

OPOMEHVE U MEJVOPAIIVA COJIOHYAKOB

Venmons3oBane ¢OJIOHYIAKOB B IOJIEBOICTBE, KaK fCHO M3 BCEro IPeaHAY-
Mero, CONpPOBOMAAETCsI HEOOXOMUMOCTHI0 YMEHHIINTH KOHIEHTPAIMI COMei
B ROpHeOOWTaeMEIX TOPUBOHTAX O BeJIMIMH MEHbIIEe TOKCHYOCKNX.

HauGosee mpocTHM NpneMoM 3/iech sIBJIsIeTCA NMPOMHEIBKA COJIeYl MPpPUTAMH-
OHHOIl BOfOii. B mparTuke OpolleHmsA COJOHYAKOB 3TOT IPUEM IIPEMMYLIeCT-
BEHHO W WCMOJb3YIOT, IPHMEHsAs IOBHIIGHHEE NMOJHBHEE HOPMEL, IINTeNb-
HOe 3aTOIICHHE TePPUTOPHMH COJOHYAKOB HAIYCKOM BOJAH {OJHOKPATHO WIH
MHOTOKpP4THO), ub0 yCTPOHCTBOM NPYAOB B coderaHun ¢ pridbosBoacTBoMm (Ben-
rpmst). Onnako cama no cebe IPOMHBKA COTOHYAKOB MOMKET aTh YCTONYMBELLl
TIOJIOKUTEIIBHEI Pe3yabTAT JUIIb B PEAKMX CIyYasgx OIATONPHATHOTO ecre-
CTBEHHOTO [pPeHa:Ka (PacCeueHHOCTk MEeCTHOCTH, rajies HIKOBEe HOACTILIAION[e
IOPOXH | T. J.) M €BOOOIHOTO OTTOKA I'PYHTOBHIX BOJ.

O35B1uHO e OXHA MPOMBIBKA, KAK MOKA3AJd ONBIT MEJIMOPALHN COJOHIAKOB
B Cpenueit Asnu, 3axaBrasbe, Amepure n Ernnre, gaer aumn KpaTKoBpeMeH-
HEli aderT. KanmanspHEi TpaHCIOPT COsIell K TOBep XHOCTH HOYBH ITOCIIE IIPo-
MHBKHI He IIpeKpamiaercs, a OOHYHO yCIIMBAaeTes, BCieAcTBHE MO beMa TPyH-
TOBHIX BOJ|, BRI3BAHHOTO NpoMEIBKOji. COsI0HYaKR BCKOpe NOCIe IPOMBIBKA pecTa-
BpUPYeTCH M BO3HUKAeT HeoOXOAMMOCTH B MOBTOpPEHMNM BCeil 0IepaIua BHOBD.

BropriM mpensircTBreM K yCHeITHOMY YIIYYINEHHIO COJNOHIAKOB IIPOMEIB-
KOl ABJAeTel IPU B3BECTHHX COOTHONIEHWAX B BOAHOPACTBOPUMEIX COJAX
{Ca+Mg: Na<(1 : 3) pasBurme ce30HHOHU COJOHIEBATOCTH, BeAymed K ITOBH-
IMeHUI0 I(eT0YHOCTH, BAIUIGIBAHMAID W WHTEHCUBHOMY KOpK0o0Opa3oBaHMIO.

Pecraspanna cosonYara, CMEHAIOIAA KO BTOPOIl IIONOBHHE JieTa CE30H-
HYI0 COJIOHITEBATOCTb, CONPOBOMKIAETCsI HOBHIM 3aMelIEHHEM OCTATKOB 00MeH-
rnoro Ca m Mg u pacxogosanmem Ca rumca m rapOomatoB, ¢ 00pasoBaHmeM
6ostee pacrBopmMelx coxeil kambiua CaCl,.

IMoBTOpHEE NPOMBIBKI CONOHYAKOB OyAyT BEIHOCUTH O0Opasyoumecs
COeiMHeHNs KaubIMsl; B IPUCYTCTBUM XJIOPHCTOTO HATpmsi aTo OyAeT cras-
BaThCA ¥ HA BHHOCE rurnca. B wrore cMeHa ce30HHOTO OCOJOHIEBAHUA IIPH IPO-
MHIBKAX PecTaBpafueil COJOHYAKOB BefleT K 00eiHeHAI MOBePXHOCTHHX TOpA-
30HTOB KaubrueM u K Oosiee ¢cWIBHONH HeOTH3ANMM M KOPKOOODPAa30BAHMIO.

Taxem 006pasom Mesmopamud COFOHIAKOB IPW NOMOLA JUINEL ONHON Hmpo-
MBIBKH He MOskeT OBITh NPHHATA B KadecTBe 0CHOBHOIT Mepsi. HeoOxonmmo Bos-
AelicTByie HA TPYHTOBHE BOJA M PerKUM KANMIJIAPHEIX PACTBOPOB KaK HA Iep-
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BOIPEYHMHY COMOHYAKOBOCTH ¥ ee pecraspanun. HamBomee pagmransioit
Mepoil PN COBpeMeHHOH TexXHWKe MOMKeT OHTH JWIOL JApeHans, 3aJOeHHBIA
Ha TOYyOMHY He Bhille KPUTHYeCKOTO YPOBHA TPYHTOBOH BOJH, T. €. HA TAKYIO
raybmHy ee 3ameraHms, KOTOPad He JaeT KAMWIIAPHEM PACTBOPAM HOXHATHCH
K IOBePXHOCTHEIM B KOpHeOOMTaeMEIM TrOpmaoHTaM mouBH. [IpomeiBka conmon-
9JaKOB ¢ Tay0oRNIM JpeHaskeM, OHWKAA YPOBEHb FPYHTOBHEIX BOJ, IIPeKpaLiaeT
OpONece pecTaBpaluu cOJOHIAKOB 10 TeX HOP, NOKa yHKIMOHNPYeT JPEeHAK.
OmnacHocTs 0COTOHUEBAHNAS B cay4anx Maasx ornomenait CaMg : Na4+-K
(<1 : 3) coxpanserca HeJIMKOM; OJHAKO ONACHOCTH MPOTrPECCHBHOTO HApaCTa-
HESI HACHIIEHHOCTH MOIJIOMIAIONEr0 KOMILIEKCA IeNOYHHIMI KATHOHAMI CHE-
Maerca. HeoOxoqumo JIiip BHeceHMeM KaJgblma H3BHe Jmb0 MoOmiIr3anmeit
ero B CaMOif 04Be ¢ IOMOIIBIO CepPH WJIM WHEIX INOJKHMCIAKOIIAX areHToB 00e-
CIeYNTH B HAYA;Ie IPOMHBRI COOTHOIICHWE MEJOIHHX U MEeT0THO-3eMeIIbLHEIX
KaTHOHOB B pacrBope B moub3y Ca (uwe menbme yem Ga: Na=1 : 3). B eayuasx
COTICPRAHMA KATbIuA B IOJIBHEX BOJAX B TAKHX JKe NPONOPIMAX, KaK MOKA-
suBalor MHOrostetHue HaOmonennsn Kelley, Baecenne Ca mapre mpm atoM co-
BePIIEHHO WBJIWIIHe, TAK KAK OCOJOHIEBaHme He Hacrynaer. IIpoMHBEa
B JJAHHOM ciydae Oyjer compoBOKAATHCS BHTecHeHmeM Na m3 IOIroniaomero
KOMIUIIEKCA, M cONMOHMeBaTocTh Oymer usbernyra. Kelley uMenno armm 06bsc-
HreT apPerTuBHOEe pacconenne conoHIakoB 8O Fresno B CIMA npu opomennm.
Kar Ha 006pasunoBmii mpuMep f[efCTBHA ApeHaska HA COJOHTAK, MOKHO
yKasaTh Ha Teppuropuo Oims Salt Lake Sity 8 CIIIA, roe apenas Oninr samo-
sed B 1902—4904 rr. Kak supno us Tabn. 100, suMbIBaHMEe cOIeil m3 COXOH-
4aKa mpoTexaerT O4enb mMegmeHuo (33).
Tabauya 100
ﬂl[HaMﬂKa pacCcodeHNda codJoH4YaKa oA xeicreumeM
xpenmama (B%)1

Taybuma

Bdyrax CenT. 1902 r. { Mait 1903 r.|Orr. 1903 r.|OxT. 1904 r.
1. .. ... .. 1.7038 0.6238 0.1263 0.0475
2 e e e e 1.9250 0.6125 0.2288 0.1600
3. . . . ... 2.2075 1.3325 0.4125 0.2650
o .- oo e e 2.4775 1.5813 0.7608 0.6250

Bcero . . . . 5.3138 4.3510 1.5284 1.0975

Cpennee . . . 2.0785 1.0875 0.3821 0.2744

Hpyroii npumep peiictBmsa gpeHazka npusognrcea Hart. Tomma B 4 dyra
cogep:xana cojeit 2.25%, no mpommBrm. [[peHask yMeHLIIMI 3Ty CyMMy HO
1.009%,, a npeHak B «oMOmHAMA ¢ MPOMHBKOI 3aTOmICHIEM CHUBMI COfepHa-
Hne coneit no 0.43%,.

XozaitcrBennasn 3PPeRTUBHOCTS ApeHaska KaK Mephl PaccOJieHus COJOH-
4aKoB saperomenjoBana ceba mpouno B CIIA, rge npermpoBaHHAA IIOIHAAD
¢ 610 Thic. ra B 1920 r. mogusamace ® 1930 r. mo 1480 Tnic. ra (Kocraxos).
Hust yeaosmit Cpepmedt Asuu B KadecTBe IprMepa PaccOlieHHsA COJNOHYATOB
¢ IOMOIUIbIO JpeHania M TPOMBIBKA COULTIOCH HA mecaefoBaHmsa Jlmitmemama

1 TIo Harris.
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B Tomoguoit Crenm (rabm. 101). Taybuua npen 1.25 M, paccrosume mexnpy
apenamu 30 M, npomeiBHasg HopMa 2400 m3.

B nTore IpOMHBEU BepXHHE TOPM3OHTH HOYBH morepamm 77—82Y%, comeil
(30). Ogmaxo saxmagka apenaa Ha raryomuy 1-—1.5 M He npegoxpaunsama ot pe-
craspanun cojorYaKonocTu. [lesmo B ToM, uyTo mpm Taybmmax mpen 1—1.5 M
HNeHTPAAbHAA YACTb MeKAyApenai OyneT mMeTbh PYHTOBEE BOALI HA riayOmHe

Tabauya 101

Pacconenune cononyaros Foadongunoit Crenu
(comepanue cojeff o u mocile NPOMBIBRM B %)

Tay6una { Cyxoit

B cM ocrarox | HCOs Cl 80, CaO MgO K,0 Na,O

Lo npoMuIBEH

0—5 14.64 0.115 1.90 6.47 0.62 0.35 2.04 4.68

5—15 2.93 0.03 0.59 1.10 0.23 0.08 0.59 0.84
50—60 1.03 0.03 0.10 0.46 0.04 0.03 0.25 0.31
120—130 1.44 0.035 0.04 0.73 0.33 0.03 009 0.20

TTocne MpoMHBKY M JNPEeHMPOBAHUA

0—10 0.10 0.04 0.015 0.03 0.03 0.02 0.001 0.002
50—60 0.13 0.03 0.015 0.07 0.03 0.01 0.001 0.002
420—1430 1.11 0.12 0.015 0.60 0.36 0.04 0.010 0.050

75—100 cm, 4TO npu ycWIeHHOM HArPeBAaHMHA 1 MCHAPEHHM BIOJIHE JOCTATOYHO
IJIs BOCCTAHOBJIEHMA 3aCONEHHOCTH NoBepxHoctm. Ha a10 ABmenme obpamtaer
pEnmanme m Harris. Jluiineman nabmogan anamoruunoe sapiaenue B Ionoxmoin
Crenu.

3a spemsa 1918—1919 rr. 3acomeHHOCTs TPOMEITOTO COJTOHYAKA, HECMOTDPH
HA 3aKIAJKY IpeHaKa (Mearoro, 1—1.5 M), BoccTanoBwiIaCh IOYTH HOJHOCTHIO.

0—10 cM mo npomuBKM 1917 r. . . . . . 6.786%
» » » flocje MPOMBIBKM, afipens 1919 r. 0.237
» > » » » nerabps 1919 » 5.359

Y. Thorp n K. C. Hou cooGmiator Taksse 00 aHATOTHYHEIX ABJICHUAX B [JeIbTe
p.- Yang tzu B Kurae. '

B pesyabrare mccaepoBanus [[»xadapxaHCKOro ONEITHOTO YYacTKA, Kaw
cooburer H. A. Becepnon, yecranosaeno, uro raybuna apen B 2.25 M He Ipe-
AOXpaHsIa OT PeCTaBPAllMK 3aCOJICHUA Jlazike Ha JerKux 1ousax (156). 910 u mo-
HATHO, TAK KaK OOHYHAA BHCOTA IOJHATHA KAIWIAPHEIX PACTBOPOB, Jarke
B CAMHIX TpyOLIX cyriMHKAX U cynecax, pasHserca 1.0—1.5 »m, a B cyrammxax
cperHHMX M Tem Dosee maomaTHx mocturaer 2—2.5—3 M. Ilpaspa, snecs HeoO-
X0JMMO YYMTHBATH, KaK noqueprmBanochk TiopemuossM, Thorp u Hou u zp.,
HT0 CKOPOZTH HOQHATHA COiell B TIMHACTHX W MJIOBATHX IOPOJAAX OUeHbL He
BeJHKA U MOMKeT OKasaThbCA NPAKTHISCKH OeCCHIBHON Iepel ONpecHAIOMUM
BIUAHAEM TTOJABHKX BOJI.

OmacrHocTs pecTaBpaiMM COJOHYAKA IIPHM MEIKOM JpeHarke MOMeT OHThH
CHIBbHO 0C1a0eHa M NPAKTUIECKA CHeleHa K HYJI0 0COOHIMHI MepOUpPUATHAME
IO yMeHLHIEHMIO OBePXHOCTHOTO MCHapeHUA. B aToM ciyuae peKOMEHAYIOTCH
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cmCcTeMATHIeCKOe DHIXJeHAe IOBePXHOCTH M KYJIBTMBALUA MEKIYPAAMA, Do-
HPHTHE COJIOMOil, TPABOiA, JHUCTHAMU, BETBAMMN, IECKOM, PHXJIHM 3eMIMCTHM
noxposoM (Kapa-Kannaxusa, 157), waBosom u 1. 1. Jlyummm meponmpusarmem
TPH OPOYEX PABHHIX YCIOBHAX ABIAKTCA KyJbTWBANNA U PaspylIeHHe HCHa-
pAlmeii KOPKM, 10 BO3MOMKHOCTH, BCKOpe mocie mojusa. OnHawo Bce 910 He
u3baBageT oT HeOOXOMMMOCTM NOBTOPHEIX HPOMEIBOK HeOOILITIMKM HOPMAMU.
Jlyuille BCero NpOM3BOAMTH UX B SMMHEe BPeM#, KOT/Ia NCHApeHNe MUHUMANBHO.

OmnuM u3 odeHs dPPeHRTHBHHX arpoMepoNpHATHil, YCAIMBAKOMUX pPacco-
JeHme u 3aKpennanmux 3QQPeKT NPOMEBKM U MEJIKOTO APEeHAKa, ABIAETCH
KyJbTypa JIOUepHH U Tpasocesnne BooOme. CoueTanme ApeHama, NPOMBIBKU
U TPABOCEHAHMA [3eT NCKIIOYATETHHEIC BO3MOMHOCTH JisA 3(derTuBHOrO pac-
COJIeHAA CONOHYAKOB, TO3BOJAS [OBECTH CHIKEHME cOJeil B Ipouie HOYBH
IO OYeHb HE3KHX Beamdami. UpHIuHE 5TOH 5(PPEeKTHBHOCTI HCHEL: TPOIECC
pecTaBpanmm COJIOHYAKa IOX KYJABTYPOIl JIONEpPHHE HEBO3MOMEH, TaK KaK,
¢ OJHOI CTOPOHH, IIOJIOT ee KpaliHe YMeHbIIaeT HOBEPXHOCTHOE HCIApPEHMe
DOYBH, 2, C APYTOi, ee MOUTHAA KOPHEBAd CHCTEMA IIePeXBATHBAET KAMILIIAP-
Hble PACTBOPH Ha TTyOmHe M He J8eT UM BOZMOKHOCTU JOCTUTHYTH HOBEPXHOCTH.

Ucenenonamna Oequenko YCTAHOBUIM, 9TO IO PHA BCIAPAET deped CBOIO
uosepxuocts B 15—30 pas Gonsnle, wem pgpyrue pacreHus. ITO M ABIACTCHA
OpuImHON 0CTAHOBWH pecraBpaununm cojondaxa. Ilaa yeaosmit Cpepneit Azwm
0coGerHO yOeInTeIbHEIMA ABJIAITCA OUKTH B Jomoroit Opae.

Hax naopumep, yramy Ha npomuBKY Ca Na comormuaka B Kanmpopuun
(18). Comonuax nomeTmiraerca IeCYaHHM ApeHupyiomum ropusonroM. Ilpo-
MEBKA Bestach Tpema mpmeMamu: Bogamu p.Komopaso ¢ mexabpa 1929 r. mo maii
1930 r. B oxrabpe 1930 r. Onma mocegna aouepua. B 41931 um 1932 rr. Gmn
TMoJIydeH yixe xopoumit yposait ee: 11 217—12 523 ¢ynra Ha akp.

Tabauya 102

PacTrBopuMHe coln B conxonuaxe Hanmudopuruu

TayGuua B M. -3KB. Ha 100 r nmoysH
BeM | cov, | HCOy | cl | so”, Ca- l Mg l K- | Na-
Jlo mpoMBIBKH
0—12 0 0.35 80.2 1.7 26.0 14.0 2.4 50.8
1224 0 0.40 20.8 4.1 4.7 4.3 1.6 14.7
24—36 0 0.32 11.7 3.2 2.8 2.1 1.3 9.0
36—48 0 0.42 8.4 3.4 1.8 1.9 1.0 7.5
llocne DpoMHBBEYN
0—12 0 0.52 0.50 1.6 0.7 0.5 0.6 0.8
12—24 0 0.50 0.74 2.4 0.5 0.4 0.6 2.1
24—36 0.10 0.60 0.60 2.0 0.2 0.7 0.5 1.9
36—48 0.10 0.72 0.90 3.5 0.2 0.5 0.5 4.0

CocraB comeit mpouns UM HX KOAMYECTBO NIPHA ITOM OdYeHb HBMEHHIUCH
(raba. 102).
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Eme 6omee ApKwmit mpmMep ME HAXOAWM B HCCIEN0OBAHMAX Jlmitgemana
{30) B Tomoguoit Crenm (raba. 403).

Tabauya 103

PacrtBopuMmbie coau B conoHYyake Fononuoit Crenmunpu NpoMHBEeE
H EIpeHame

HoamaectBo coxit (B %, Ha MOuBy)
r TayGuna 7
Ty GuHa
FOpII30HTA o focie NepBH IOl | BTOpOH rox
MIPOMBIBEM | MIpOMHBIBKM | I7OepHH JIOUEPHE
Apen B M B cM 1916 T 1917 r. 1948 . 1919 r.
0—10 7.58 0.56 0.42 0.07
75 20—30 1.58 0.21 0.13 0.07
60—70 0.82 0.46 0.25 0.91
90—100 0.71 1.37 1.29 1.33

3Hnavenue JIONEPHH B ceBo0o0OpOTE HA MENMOPHPYEMEIX COIOHYAKAX Ceif-
93¢ yime HACTONBKO OCOZHAHO U NOKA3aHO, YTO MeJIOpPaTUBHAA ceKnuma Bce-
COI03HO# aKafeMu! ¢.-X. HAYK mM. JleHmHa OTMeTHIA KYJILIYPY JIONePHE
KaK OOHO M3 OCHOBHEIX MepOIpuATsaii 110 60pbde ¢ CyMeCTBYIOLMMHA COJOH-
HaKaMn.

Paspmarorest mame rosoca B monbzy OTKA3a OT JPeHAKa HA COJIOHYAKAX
¥ MEeIMOPAHME COJTOHYAKOB TONHKO ¢ IOMOINBI0 JoIepHE. Ho 310 ysike ABHOE
yBIeUeHMe: KYAbTYypa JIONEePHH HA 3aCOJeHHON TePPHTOPHA U MMelomeit ecre-
CTBEHHYIO TeHACHNUIO K [aabHelllleMy 32COIeHNI0, KOHSYHO, He OIPeCHUT Hpo-
$mae cononvaKa u FPYHTOBEE BOJH IO HIM M He OCTAHOBUT IPOIECC 3acole-
Aud. B ayumeM ciayuae OHa BH30BeT Wb MECTHOE IiepepacupejeleHne
comeii, KOTOPHE BEePHYTCHA K HCXONHOMY .IOJOMEHMIO KAK TONBKO JIOUEPHA
BaMEHUTCH APYToit Kyabrypoii. Kpome Toro, i caMmoe paspuTyie JOINEPHE, B 0C0-
OexHOCTH TpOpacTaHme ee ceMAH, KAK MOKAskBaeT onkT Myranu, Ha cOOHTA-
Kax 3aTpynHeHH. B coyeTaHmuu ke ¢ ApeHaskeM I IpPOMEIBKOH JIOIiepHA [JaeT
na Myranu sddert B nepsuiir me rox (Jamo).

B Ermmre aouepHa BBOIUTCA B ¢eBOOOOPOT He B IepPBHIA TOX, 2 BO BTOPOIA
mwin Tperuit. Ilocme saronmenua m npomuiBEm 1—2 rona sospensBaerca Pa-
nicum crus-galle, sareM ermmercras sONEpHA M, HAKOHEL, XJoHoK. B gpyrumx
cIyJanx JaouepHa aamenserca Cyperus laevigatus m ceBooOOpOT BHITHAMAT
caepyomum o6pasom: 1-i ron — HpoMEIRKA modeit, 2-ii rox — camap (mHOTAA
¢ TOBTOPHO#t IPOMEIBKOIL), 3-it TOj — XaoNOK. B cayuasx mMenpmell coxoH9a-
KOBATOCTY caMapy npenumecrsyer puc. LayOmua npen npu stom 80—100 cm (3).

Wnorpa uemecoobpasHo coueTaTsh IOIEBOJICTBO C IIEPHOANYECCKUM 3AIIyiKe-
HEeM Ha 2—3 ropa.

+ Jlaa sanyeHna cOOHYAKOBHX OYB IPAMEHAITCH 371aK0B0-6060BHIe cMecH
(pexoMenayoTca w3 smawoB: Agropyrum repens, Atropis distans Gries,
Hordeum Bogdani V., Alopecurus ventricosus; us 6oGosrix — Mellotus alba,
Vicia sativa, Lotus tenifolius).

Wnrencnsnoe opomenne sanyeHHEX II0YB U KAITam KOPHEeBOH cmcTeMoi
pacTeHuil TOMHMAKNIINXCH KAUMINAPHHX pPACTBOPOB BeAyT K OIPECHEHMIO
COJOHYaKOB.
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BozofnoBreAne CONOHYAKOB IIOCIAEe PACHAIIKA A OpomeHAs unoTpebyer
gepes 1—2 roja WOBTOPHOTO 2AJYyHKEHUA.

Haunbonee sdpPexTHBHEM IPHEMOM IOJHOTO PaccOIeHWsT COMOHYAKOB M Ta-
paHTHell TPOTMB WX PeCTAaBpauuu ABIACTCA TayOOKmA JpeHsK HOpAAKA
2.5—3.5 M. Ira raybuua Goablle N3BECTHEIX MAKCMMAIBHEX BEICOT ITOAHATHSA
KalnuIAPHHEX PAcTBOPOB coseit B rpynTax. ['ryboxas sammagka ApeH mosso-
JfeT YBEeJUYUTb MupuHy Mexayaperuit 1o 600—700 M, a B HEKOTOPHX cnyYasx
u Gomnme. Hambonee pasmTenbuEiM npumepoM ABAAIOTCH OnecTAlime MCEcae-
aosanua JIxadapxanckoit onerrHoit crauumu Ha Myranu (H. A. Beceguos).
3axpuITile JpeHH, 3anoxennsie ¢ 1929 r. ma raybuny no 2.5 (Goxonwie) —4m
(rOaIeKTOp) CHM3MIM YPOBeHb PPYHTOBHIX BOA Ha 1 M, paccoammu o 809, Tep-
paTopuy u BEHecan 10 529, comell u3 NepBOTO MeTpa u #o 259%, U3 BTOpPOTO.

Ocofenno mHTeHCHBHO BEHIMEIBAIOTCH XJIODHAH, Hcdesanmiue m3 npopnas
DOYTH IIOJHOCTBHIO0. ¥YJKe depe3 roj| Cofeprranye Cojell HAfado Hume TOKcHIe-
croro. 3a 6 aer paborn raybokmx apeH w3 NPOoPuUId COTOHYAKOD BEIHECEHO JI0
409/, o6mero samaca comeit. XapaKrepHo, 9ro gpeHH raybumoi 2—2.25 M BH-
3BAJH JUDIb Iepepaclpefesienue cojdeil B mpofume, HO obmuit 3amac ux He
mamenwin. CoBeplIeHHO HOBHIM B TEOPHM JPEHAMKA CONOHYAKOB ABISIETCH
B OCHOBHOM (0Ka3aHHOe (110 KpaiiHeit Mepe fud Myranm) 1omomene o ToM, 9T0
rorybokme ApeHH — [0 4 M — OKA3HBAT ONPECHANIIee BIWAHAE HA Pac-
crosume o 800-—1000 cM. Mame Ha 5TOM paccToAHHMU 33 Bpems paboT
NpeHAMa YCTAHOBJIEHO yMeHbIleHHme cojeit ma 119).

ToxgerTosBas cKa3aHHOe 0 PACCOJICHHUH COIOHIAKOB, HeOOXOAMMO OTMETHTh
cileayoinee:

1. PagusanpHeiMEz MepaMu pPaccojieHus COJOHYAKOB eCTeCTBeHHO-Hejpe-
HUPOBAHALIX PAafOHOB U NIPEOXPAHEHNd OT PeCcTABPANMM ABIAETCS HPMMeHe-
HEEe B HepPaspHBHOM KOMILIeKce riry00KOro OpeHaska, NPOMEIBKA U BBelleHWe
B ceBo0OOpOT TpaBoCeAHNsT BooOLIe M MONEPHE B 0COOEHHOCTH.

2. B cayvaax 6aaroopusaTHEIX YCIOBHIL eCTESTBEHHOTO NpeHAa M HAJIN-
qnst 60see wam MeHee BRIPAJREHHOTO OTTOKA TPYHTOBHIX BOJ YIO0BIETBOPAOIIHE
Pe3VIBTATH IO PACCONEHHUIO COJIOHYAKOB JAeT COYETAHME MEJKOTO MpeHArka
{cbpoca), mpoMEBEHE 1 06:13aTeJLHO TpaBOCeAHUA (3amysmenue Ha 2—3 ropma),
B 0CO0EHHOCTH KyJBTYPH JIONEPHH.

VYcuenmuoe mpuMeHeHHe A PACCOIEHNA COJOHYAKOB 3TOTO0 TPEXWICHHOTO
HOMIIEKCA MepOoNpmATAil, KAk I0Ka3aJ] OUHT BeHrpum m HeROTODHX IITATOB
CHTA, onmaxo, HeBO3MOMHO HA CONOBHIX coiorvarax. Hmuromaas Bomompo-
HOI[AeMOCTh BTUX COJIOHYAKOB W €€ YXYIOUIeHMe 110 MepC IIPOMHBKU O] BIMH~
HUeM pasBHUTIA HeNTH3UP OBAHHOCTH BHI3HIBAIOT HEOOXONMOCTh IPUMEHEHN S X1~
MIYeCKUX MeJuoparuil, HalpaBIeHHEX HA HelITpaIms3anvio cOogsl, 3aMelleHme
0OMEHHOTO HATPUA KANbIHMeM ¥ KOATYIANAI NENTH3NPOBAHHOR MaceH. B pac-
CONMEHAN H MeJHUOPAIII COXOBHX COJOHIAKOB €CTh MHOTO 00IieT0 ¢ Meamopa-
nueii COJOHUOB, B 0CO0EHHOCTH ¢OROBHX. /3 Meamopupymoiinx BelecTB IIA
COHOBLIX cONOHYIAKOB B Apmsone, Kanudopanu u Benrpuu ¢ ycumexom mpuwe-
HAeTca runc {sBemenuuit suepaiie Hilgard), cepa, mssecrs (GaO), rmmcoso-
HM3BeCTKOBLIe TOPU3OHTH nofuoush (Benrpusa).

B ofcranosxe moaeBHX OUHTOB NOKA3aHO NOJOMATETLHOE MEIUOPAPYIO-
Mmiee feficTBMe HA COMOBHEIX COTOHYAKAX M CONOHEAX NNPATA, CEPHOKUCIOTO 7ie-
Je3a u ATIOMAHEA, KUCIOT cepuoil m asorwoit (Hibbard, Harris, 'Sigmond,
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Kelley, Herke, Arany, Powers u nip., 158—163). O6n3areasnnm yceaosuem ad-
QeRTUBHOCTH MenUOPHPYIOIMX BelecTB ABIAETCA BHECEHHE HX ¢ OCeHU
¢ WocIeNyolleil MPOMEEBKOIS IS YAAJEHNA HPOAYKIOB PeaAKIUM.

IleiicTBRe THIICA OCHOBAHO HA MBYX M3BECTHHIX PeAKIUAX:

1) me#rpammsanuu cBoD0IHOIT COME

Na,CO, + CaS0,—CaCO, + Na,SO, =

2) saMeieruA OOMEHROTO HATPWS HA KAIBIMI
(zouma) - Na, + GaSO, — (mousa) - Ca -+ Na,SO,.

B oloux cay9asix momyTHO 0GpasyeTcA CEPHORMCIHI HaTpmii, TOKCHY-
HOCTb KOTOPOTO 3HAYATeJLHO MEHBLIIE COMHl 11 KOTOPHIA HOMIE:KUT YAAIEHUIO
npomuBkoii. [leiicteme rmmca npusaaerca Hilgard, Ienpoituem, 'Sigmond,
Kelley n ap. nanbomee oexrusntiv u yumsepcamabubiM. Hoaugecrso rumca
paccumTHBAETCA 0 SKBUBAJSHTAM, HOOOXOMUMEIM A HelTpasusamua COQH
u 3aMeimenusi oOMexHOTO HaTpua. Ilpu Ooabmom conepanun ¢cBOBOAHOM CONEL
u 00YCI0BIeHHOII THM BHICOKOIT HACHINEHHOCTM IOTJIOHIAIIIET0 KOMILIEKCR
obmMennnM HaTpumeMm (no 60—90°%,) KoxmiecTBO TUICA, HEOOXOAWMOTO AJIA
MeJIMOPANUH COMOBHX cOXOHUAKOB, focTuraer 60—90t/ra. Cromnr Goabmme
KOJIfYeCcTBA TUIICA JeqaloT 33 TP yAHUTEIbHLIM er0 IPIMeHeHHe i OTPaHNYAuBAI0T
[01530BaHAE €r0 JMilb pailoHamu, OAU3KMMEH K Mecropossjaenmam. Ilpm
MeHBIINX KOJAM9YecTBAX 00MemHOTO Na 1 MeHBIIeM CONEp:HAHUU COABl HOPMA
BHECEHHsI THICA B aMepnrKaHCKOIt IpaKkTmke B cpepuenm pasua 15—20 t/ra.
IIpm aroM ruuc BHOCHTCA mopruamu B Tewerue 2—3 mer (Kelley).

Texuuvecrme neynoGersa 3acTaBIA0T UCKATH 3aMeHHnTeNdedt runca. B cmy-
93e COMOBHIX COMOHYAKOB, 0OBYHO OOTaTHX YIIeKUCHEM KaJblueM, HeBOILHO
HAIpamuBAETCA MHCIb O MOOMIM3ArUM M MCIOJL30BAHMHM KAIbIUA caMoii
mousu. JIna oroit meam mpumensiorcs cepa (mo 1—2 t/ra), mapmrt, cepso-
KHCII0€ Keje30 M arioMuHuil, a Takke Kucaore. Cepa U HUPHUT OKUCIAOTCH 10
CepHOIl KWCJIOTH, pasjaralueii YIVIEKNCIHY KakibUuWii W mepeBOAAIUEH ero
B runc. CepHOKICIEE COAI ANOMUHUA, FHAPOIU3YACH, BeJyT TaKxe K o0pa-
30BAHMIO CEPHON KUCJIOTH, pearupylomeil ¢ YIVEKMCIEM KalblueM.

O6pasyomuiica rumc Heiirpammayer coxy. Kampnmil rumca BriTecHsmeT 06-
MEHHHIl HATPUii TOrIOMAIOIero KoMiuteKea. MzBecTHAA 9ACTH COAHL HETIOCpeN~
CTBeHHO HeliTpanuayerca ofpasylomleiics cepHo# KIICIOTOIH.

HeiicrBue ¢BOOOGHAIX KHCIOT, BHOCIUMEHX ¢ TOH e Fedblo, IO CYLIECTBY
CBOOUTCA Take K Heltrpamumsamua ¢cBOOOJHOIM cOMpl U MOOMIM3AMA KAJIbIHA.
Onnako B pacnopssseHmM IiccjejioBaTeseli eille CJANIKOM Majl0 OCHOBaHHM,
9TO0H OKOHYATENHHO PelInTh BOLPOS O HPHMEHOHMH KHCIOT IS MeIHOPanan
COJIOBHX cOoH4YaKOB. CepHas M a30THAA KMCJIOTH, BO-IEPBHX, Ype3BHYANHO
BHEPTIYAEE PEareHTH, Je#CTBHE KOTOPHX HA IOYBY MOKeT OHITHL ryOmress-
HEIM; BO-BTODHIX, TP COBPEMEHHCM KX SHAYeHHM OHH MOTYT IIPUMEHATHCA
B X034ifcTBE 3HAYMTEJHbHO Oolee menecoobpasHO.

TI'anicoBanme u cymnupoBaHme COMOBHX COJIOHYAKOB COHNPOBOMRAAITCH
B Kaan(PopHuiicKNX OmHTAaX KyIabTypolt G0OOBEIX Ha 3ejeHoe ynobpenme
H MHOTOJIOTHUM YydacTHeM JIONEepHH. TpaBocesHile Npu DTOM HUIPaeT Cyllecr-
BEHHYKW pPOJb B JOHOJHUTEIbHOW MOOMIU3aUUu KAJIbIMA IOYBH ¥ Opra-
HU3AUMA CTPYKTYPH MeJIHOPHPYEMOTO COHOBOTO COJIOHYAKa MJIM COJOHIA.
220



ToaomurensHoe feficTBME THICA CKAZHBAEGTCHA B HepBhie ke roxsl. [eitcTBme
cepH IpOsABseTcA N03ie — HAa 3—4 rony. Hinke mpmeommres taba. 104, sam-
crBoBanHas m3 uccnemosammit Kelley B Kamupopuma (18). OGnerramum
Menmopanmu GBI OTHOCHTEIBHO CXA0Ee COZOBEIE COJOHYAKU.

I'mue BHOCHICH B KoamaecTse 15 T Ha awp jpBymsa npuemamu: 91 B 1920 1. n
6 81921 r. Cepa Oowra Baecerna B 1921 r. B koamaectee 3600 pynTos Ha axp.
YuacToR ¢ THOCOM 3aTOIANCA TOTYAC K€ NOCIe BHECEHUS PeareHToB, a yda-
CTOK ¢ cepoif, Hao0opOT, HOBEPTaliCA 3aTOMIEHMIO CIHYCTA HECKOABRO MeCH-
IleB I1I0CNe BHECEeHHS CEPHL.

XuMmudecKkas MeTUOPAIMA, HPOMBIBKE, CHAepaNusa M KyJIbTypa NIONEPHH
BHI3BANIA KOPEHHYIO MEJIMOPANMI0 COJOBOTO COJOHYAKA, IOJIHOCTHI0 yTPATHB-
1ero B BepxXHUX ropm3oHTax coxy. Ilpm srom mo 709, obmenmoro Na oxasa-
socs samemeno Ga m Mg. Emurocrs obmena mpu stom 3ameTHo BO3pocma. ¥ po-
mait sronepmsl goctur 18—20 Teic. PynToB Ha axp. Xaomox B 1932 r. max ypo-
wait o 1622 dyuron ¢ akpa. OnHAKO IpH BTOM HAMETUNWCH TAKHE 3aMETHAL
moTepPsi, A MHOTIA I MCUe3HOBeHue OOMEHHOTO W BOJHOPACTBOPHMMOTO KAJIHsl.

Touru anamoruunsle ucciaenosaums Ostam npoeepersl E. E. Thomas (163)
u Pupepcaiime na nurpycosolt onuTHoit cradmuu. GONOBEE CONOHIARHM 10 Me-
amopauun copepsrann a0 0.5—0.79%, HCO'3 u no 0.2—0.39%, CO"',. [ipmucyr-
ctrBOBanyW Tarxke xnopuns (0kono 0.5% Cl) u cyasdarn (oxomo 0.3% SO,').
Menuopanusa masata B 1921 r. saecenmem rmmca (10 7 ma 100x 200 ¢yros),
cepH (3600 dyros), a B 1922 r. — ceprorucuoro smenesa. B 1922 u 1923 rr.
Oemo nobamimeno semeHoe ymnobpenue (ropox u Melilotus indica).

Tloanoe pamsume ruuca npoasunock B 1924 r.;1925 m 1926 rr. yxxe xapak-
TEPHU3YIOTCHA CTAOMIBHEIM B [8/Ke HECKONHKO CHIDHEHHLIM YPOMAeM JII0UePHH
{1200—1500 ¢yaros cena ¢ axpa). Bauanme cepn Oblmo BeIpakeHO CHibHee
ruamca ere B 1924r. (4000 gyuros cena ¢ akpa). B 1925 u 1926 rr. yposxaii cena
JIIOUEPHH HA y9acTKe, HOAYIMBIIEM Cepy, HEYRIOHHO POC, OCTABUB IO3aNH
ypomali Ha TancoBaHHOM ydacrke (23 Teic. yHTOB CeHa ¢ akpa).

Bauanuwe cepHOKUCIOro jkeie3a 0Ka3aJ0Ch AHATOTTIIHEIM JIeHCTBAI0 CEpH.
B cocraBe coseit OqHOBpPeMeHHO HPOU3OUUIA 3HAYATENLHbIE H3MeHeHuA: 00-
Iiee OmpecHenme mpoduusa, pesKoe cHwienue memodnoctu go 0.17-—-0.259%,
HCO’3 m 0.0—0.0169, CO'’; B nepsoum pyre. Mesmopupyioiiee neiicTBue CepH
CKA3AJT0CHh HA HeHTPAanM3al[ul 3HAYUTEILHO TaryOrme.

Homanyit, opumv u3 camex yGequre bHHX HPUMEpPOB MEJIHOPAUMA XM Hc-
HOTH30BAHMA CONOBHX COJOHYAKOB ABIAAIOTCH PabOTHl CTApeMIIero ONEITHOTO
mona B CliA B Operone. Kax cooGmaror J. L. Wursten m W. L. Powers (164),
HCCIIeI0BAHNSA, IPOBeleHHble B Tedenme 11 mer, monasasmm, uro rayGokmit gpe-
Ha’k B COYeTAHMU ¢ OOMILHEIM OpOIlenMeM, BHeCEHHMeM CHIIca, Cepsl U ynodpe-
HUI U OJHOBPeMeHHOW [BYX-TPeXKpaTHOil cumepamuell KOpeHHEIM oOpasoM
VAYYMIAT BJIOCTHHE COJOBHE COJOHYAKH, JABAA YCTOWIMBEIE YPOKAW JIO-
nepusl. Ilpumenenune ogHoro mpemama m opomenns 6ex XUMUYECKUX MEJIHOPA-
nui #eaaeMOr0 pe3yabraTa He JAJO0.

Comosrle coxronvyarm K Havamy mecaenosannii nmenu pH 10—10.5, aBurni
COTOHYAKOBH i IpoQuiIb ¢ MAKCHMYMOM codeit (1o 79%,) M HAKOTIeHHEeM COIH
B BepxHuUX ropm3onrax (mo 0.9299, CO’’;). KomugecrBo obmennoro Na nocra-
raro po 88—949%,. Haubonee sddexrmproit oKaszamacs cepa, IPOABHBIIAH
ce0a u 3ech YHepTUUHEe W MOJOEUTEIbHee THIIca. Boabmoit addexr (Gombme,

221



08°6 14 g8 0 080 99°¢ 6,0 « « G116} idg) 01°0 00 c9°0 08°0 8% —9¢
08°8 8 8¢°0 g0 G0'¥ g0 « & 00 00 0’0 050 S1IgNi%6) 96—%¢
08°L (114 %70 Sro GL'g 820 « « 10 S0°0 ¢0'0 060 0 ¥—3%l
c0°¢ S 130 62°0 907 ¥%°0 [rer) | mrer) 010 %0°0 G0°0 Sz 0 0 gl—0
(2 1g61) uuamwuodn exd0]]
£%°6 114 9z'1 €1°0 19°¢ 177 0z'0 « ¢ 210 0%°0 s 0 4N 8%—9¢
86°8 44 00°2 0z°0 6l°¢ 06°1 060 « « 61°0 0L°0 89°0 g¢°0 98—%¢%
076 g9 06°C ] 12°1 9.'% Lo « « 1%°0 %y 9°0 09°0 Yo—3l
£9°6 86 1¢°% 750 qe'l 90°% Lo mfor) | ML) | ¢9°0 1 06°0 SI°Y TI—0
(11z61) mugmamodn oY
0L'8 61 00't 0 gL'y £9°0 ¢ « 00 %00 or'o 060 SI0 8% —9¢
0g°8 8 €770 0 £€9°'% 060 « & gl o %070 80°0 g0 ¢r'o 9e—%%
or's 8 0%°0 0 6% e 0 « « Lro 0.0 80°0 eg0 00 53Tl
§6°L g L0 0 <0°¢ %20 ISUGhise} _ 1ol €20 ¢0°0 ¢0'0 0%°0 00 s1—0
('3 1ge1) umvgammwodu ar 30
I1°6 ge 05°% €0 [44 ¢80 81'0 & « er'o 33°0 0%°0 St'o 8% —38
666 %G %% 820 8L'T 60°T 12°0 « « o 63°0 %3°0 g7°0 96 —%2
G7'6 L9 3°% 86°0 g% 0 AN 70 « « 15°0 97°0 130 6%°0 %2 —¢l
£9°6 0& €1'§ 8§20 80° 1 90°% 0z°0 rar ) Mzar) 030 g0 03°0 %6°0 G —0
(g oz61) uMarmodn oYy

HNKAS .. BN F M |8 +..ed] eN S L3N o) +#0S hite) LODH 40D —
Hd L0

o ge 99ROl I (O ¥H ‘gve-'W 4 .- BHUQAL T

% N NHOHLeH OMHHAC 1O]] MEROI I 0} BH ‘gve-'w € nrod sxmndogroedcHrog

F0I vhnvgn [

(forfey ‘vundouue)yy) eHELHOLX 0O 0J0G0Y00 dMHEFOO DM M exaxwod]

222




9eM THIC U THIC ¢ yRoOpenuamm) Kasia KomOuHANUA cepH ®m yuobpenwuit. Yua-
eTHe Cephl DOBHINAIO Takske n Biuauue rmuca. Ilo apdekrTmsHOCTH THUNC Kaske
OpH O9eHb GOABIINX HOPMAX OTCTABAJ OT CEpH.

B peayabrare Menmopauuu COJOHYAKHM YIPATHIU CBOMCTBEHHHI MM cO-
JoH9aKoBHE npoduas, pH ynamo npm geitcrsun cepu mo 7.8—7.9 m momuue-
¢rBO 06mMennoro Na cuusmiaoch a0 30—349%, or emxocrr obmena. Onnaro nipu
9TOM HAMeTHJIIOCHh M YMEeHbUIeHNe BOAHOPACTBOPUMEX (OCHOPHOKMCIHX COeMIH-
pennmit. OCTAaHOBUMCH eIle HA BEHIEPCKOM ONHTE MCHOIb30BAHUA COAOBHIX
€0JIOHYAKOR.

Meanopalus CONOBHX COJOHYAKOB M COJOHOB B BeHIpmuM HacUMTEHIBaeT
JeCATKU JIeT. OMIMPHYECKHM HAffleHHHE cI0c00 MeJIHOpAnuUM 3AKNIOIAETCH
BO BHECEHHMHM B ITOYBY U3BECTKOBO-THICOBOTO TOPHBOHTA, HOIYYCHHOTO K3
MOCTHHIX 1109YB ¢ rayOunn 1—1.5 M.

OGeramno osror ropmsonr (digozas) OoraT mmLIeBaTo-mecuaHo# Qpakrmumeii,
VITIeKUCIARIM KadblieM I cofepsur runc. Meauopanua momgo6neiM cnocoGom
B paitonme Szarvas jiaBana moxoxarteasHuri afperr, u cyers 8—10 der mousw
TNPOUBBOAMIY yAOBIETBOPHUTEIbHEE YPOtan LIIeHMIE,

Becoma ofpdbexruBurie pesynbraTi Onimm nosydens A. Herke, xoropai yka-
3HBAET HA HOJOMATENILHOE NelicTBHe TuIca, cepH, KACIOT, CePHOKMCIHX CO-
Jeil QMOMUHHS U 5Kejesa, X XJI0PHI0B, OTX0A0B Kapbuma Kamxbrud, OTXOHOR
KOKeBeHHOU HPOMBIILIEHHOCTH 1 T. 1. {159).

OTH maHHHeE, TAKUM 00pasoM, He IPOTHBOPEYAT AMEPUKAHCKOMY ONHTY.

B Beurpum copmoBHe COJOHYAKH WCTOJB3YIOTCA IOX KOPMOBHIE TpPAaBH
Jara 9Toll Heam peKOMeHAyeTcA CIeAylNlas TpaBAHAA cMech (B 9):

Alopecurus prafensis . . . . . . . 4« . 4. . <20
Avena latior . . . . . .. . ... .....5
Daclylis glomerata . . . . . .- . .. .. .15
Fesfuca pratensis . . . . . . . e e e e D
Phleum pralense . . . B
Poa pralensis . . . . . . ... . ... .2
Lolium perenoe . . . . . .. ... .. ...15
Lolwum ddalicum . . . . . . . . .44 . ... 5
Lotus cormiculatus . . . . . . .. e ... .10

Ilpn uermpex moameax m ynoOpeHusax ypomail ceHa M[OcTATaeT 0
40—50 ksunr./akp. Iloausu gatores nocue 1 m 2-ro yrocos.

Ha cunbHO 33CONEHHBIX COJOHYAKAX KOJMUISCTBO IOJIMBOB YBEANIMBAIOT.

Haubonee 3aconenntie comonyary (06HYIHO CONOBHE) MCHOaAB3yIOTCS B Ben-
IpUM HOJ HOAUBHEE MAcTOMNA MM [ae HPU IOMOIIM COOPyAeHuA CIeNNaThb
HHX 79M0 — mia npymosoro puGopojicrsa. IlpymoBas Boma wepes 4—D5 et
CHYCKaeTCAd, M TePPUTOPHH BPEMEHHO MCHIOAb3yeTcs IO KyILTYPY Mamea,
caxapHoii cBewaH (122 kemnt./arp), mmennnat (998 rr/axp). 3arem mpyn Boc-
cragaBanBaetca (158).

Wraw, xopemHas Menmopaums cOJAOBHX COJOHYAKOB JasKe CAMOTO Kpali-
HEero "uTa BIOJHe BO3MO:kHA. OCHOBHBIM MEPOUPHATHEM IPH DTOM ABIAETCH
COBOKYTIHOCTH [{PEHAAA, IPOMBIBKA, XUMUYECKAX MeIuopanuil (Tumc, aydule

cepa), CU/EPANUN B TeYEHNE HECKONDKUX JET W MOCTOAHHOTO TPABOIOIBHOTO
cenoodopora.
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AMepHRAHCKXHUA ONHT MEJHOPAIAA CONOBHX COJOHYAKOB WMeeT JIdg Hac
Oonpimoe 3HAaYeHme, Tak Kak conoBee comonuaxu B Comercrom Colose pocra-
TOYHO MMPOKO pacupocrpanensl B HyiOruuesckom Ilopomsne, ma Yrpanne,
B Sanaguoit Cubnpu u 3axaBkasne (Apasgasuckan crens). s Toro 9TobH 3a-
KOHYATH HACTOAMUN PA3/esa, OTMeTHM, 9TO MeJUOPANHA COIOHYAKOB, B COJIe-
BOM COCTaBe KOTODHX mpeobmapmaioT cyasarsl um Xaopmpsl HATPUA, dYTO
BuepBrie O6p10 moxasamo K. K. Peppoiiuem, Tpebyer Tarse mapasiensHoro
npmMeHeHus xumMumieckmx Meauwopanuit. Kelley m Anrmmos-Kapartaes (165)
CYMTAIOT, YTO COJiepsKaHme B PACTBOPHMEIX conax me MeHee 259, CGa m Mg
1o cpasrennio ¢ K n Na (otnomenne 1 : 3) ABnserca rpanuneir, Hmme KOTO-
poii IpocTOe IPOMHBaHMe IIOBIEYET PA3BHUTHE COJOHIEBATOCTH.

Onuako cOBepWIeHHO HEAOCTATOYHO YUMTHIBATEH JIWIIDL BOJHOPACTBOPUMELS
coan. Kak copepmenno npasmnbao yrasax JI. I1. Posos, passusaa nomosxenne
Teppoiinia, yuacTme ruica HTpaeT CTOML e SHAUATENHHYI poxab. Ilpu co-
WeTAHHN PUIICA ¢ XIOPUAAMU OH AOIYCKAeT HPOMKBKY COJIOHUYAKOB 0Oes xummde-
cxux Menmopauuit npu orgomenun Na : Ca=9 : 1, a B cogeraunn ¢ cepuoxrme-
JKIM HATPHEM, CHIRAINMM PAacTBOPUMOCTS Tuica, npu ornomennn Na : Ca=
=18 : 1 (93). HecomMHernHo, 9Ty rpajanuy OPpUEHTUPOBOYHE, B HMX He YYTEHA
pOJb YTIEeKuCJI0ro Kameinsa, Kotopomy u [enpoiin, u Kelley npunaer 6oasiroe
snavenue. Boobue ste ToBopA, 9PQeKT 0COMOHIEBAHUA 3ABACHT He TOJBKO OT
TOJNyYeHHHX B II0YBe M TOJMBHON BOJE COOTHOMEHWi HIEIOYHEX M UIEI0YHO-
3eMeJbHHX KATMOHOB, 3 M OT BOJHOCOIEBOTO peKNMA HPOPWIH, TIIABHEIM
0o0pasoM Ce30HHOTO IONHATHA COJeil M HOBTOPHOTO oforameHus NOTIOMAN-
Iero KOMIIIeKca OOMeHHHM HATpUeM.

[ocnennee siBeHue, ¢ ONHOMK CTOPOHE, GyNEeT 3aMeIATH CKOPOCTS IIPOMEIB-
K{ cOefl B IeqOM, ¢ APYTOli, — IONAEP/RUBATH CONOHIEBATOCTS.

MEJHUOPAIIA COJIOHIIOB

IIpurnuns Meamopauud COAOHNOB B OCHOBHOM T€ #%€, 4TO M MeJuopa-
IUA COJAOBHX COJIOHYAKOB MM COJIOHYAKOB, B COCTABe KOTOPHX mpeobmamaior
coum Na.

Onmuako cmeayeT HOOUEPKHYTH, YTO MEIMOPAUMUA COJOHNOB M3YdYeHA 3HA-
qurenbHo Menbme. MeamopaTususrit onur CIIIA u Beurpuu, rax yxe mongep-
KHUBAJIOCH BHIIE, OTHOCHTCA, IJMABHHM 00pasoM, K COMNOBLIM COJOHYAKAM ¥
B MeHbIIeil CTeneHM K COJOHI[OBEIM IIOYBAM.

Kpowme Toro, pa3zHOBUIHOCTH COTOHI[OB MMEIOT HACTOJIBKO PA3IMYHEI BOI-
HEI pesRuM, COMEBOIt HPOPUIL I COOTHOMICHNe KATHOHOB B HOTJIONIAIOIEM KOM-
mieKce, 970 KAKIOE TPYHIE COJOHIOB, KpoMe OOIIMX NPHEMOB MeJHOpauad,
AOJGKHEL COIYTCTBOBATHL COBEPIIEHHO HEOOXOMUMEIC HPAEME JOMOIHATeIbHER .

CaMaa HEOOXOAAMOCTD MEIMOPALME COJOHIOB JUKTYeTCH TeM, 9TO COJIOH-
IOBHIT HACHINEHHKIT HATPUEM TOPA30HT HPH PACHANIKE M CMEIIIBAHAI C HOBEPX -
HOCTHEIME TOPW3OHTAMM IIOf BIMASHWEM UpPOMEIBKE ITOTMBHOI BOHOil coobmaeT
BCeMY HAXOTHOMY TOPHMBOHTY OeCCTPYKTYpDHOCTP W BABKOCTH, 4 B CYXOM
COCTOAHUA — TIHOUCTOCTD.

IIpoMmBKa MONMBHEIMU BOJAMH BjiedeT 3a COOOH ycmaeHWe NEITU3MPOBAH-
HOCTH W HOTepI0 HamboJee MEHHOR B TOYBe KOAJIONIAILHOW MUHE PANbHOY I Op-
ranmdeckoit $as. DbeccIpyKrypHOCTH, BABKOCTH, BHICOKAA BIATOEMKOCTH
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GOJIOHIIOB KpaiiHe 0CI0HAIOT BCE BOIPOCH ATPOTEXHUKMA. YHKe (CHEeJIOCTHY CO-
JIOHITOBHX IATeH 00HYHO orcTaer OT 001ero cocroanus noas, Ha 10—15 nuei
3anep:RmBag BeceHHIOK 00paborky (Mamaumnmu). 3anasgHBalOT TaK/Ke BCXOJIBL
ma comounax. Hapymaercs u o0maa paBHOMepHOCTS co3peBaHud. Bo Baaskiom
COCTOSHIK COJIOHIIOBEE IIATHA BHISKIBAIOT 1pA 00paboTke CHABHYIO OYKCOBKY
TPAKTOPA, IOJIOMKH OPYAMH, IPOCTON, Hepepacxo] ropioyero. B ¢cyxom cocros-
HUA MOHOJHUTHOCTH OCOJOHIIOBAHHOrO MAXOTHOTO TOPHM3OHT2 BieYeT HEPABHO-
MepHOCTh X043 MAIllpH, ¢ApanaHue» COJOHIA ¢ IOBepXHOCTU. Pacxom ropio-
9er0 UpHM BeeM 3TOM Ha cojoHnax Ha 50—609%, BrIme, 4eM HA HECOJOHIEBA-
THX 109Bax. {IpoMsBOAUTEIHLHOCTS PAOOTH HA COJOHIAX HUMe, 9eM HA Heco-
sounesatux mousax (Magauamn, 166; Maxees, 167).

Orciona caenyer, uro o0mMMM [aA MEJTHOPAIlHU BCeX COJIOHIOB MOJHKHO
ABUTHCA YHUYTOREHWE COJOHNOBOI'0 M'OPM3ONTA IyTeM BHTeCHeHHA 00MenHOTO
HATPUH, HeWTPAMUMBAIUN UIEJ0YHOR peaKINH U OPraHM3AUUN U3 CHIOHHOM
K 32IUTEIBAHHMIO MaCCH CTPYKTYPHOTO OKYJIBTYPEHHOTO TOPH30HTA.

IJra ofmasA JIf BCeX COJOHIOB M CAMIHHOCOJOHUEBATHX HOYB 3a1ada pas-
pelaeTcd B OCHOBHOM TeMH Ke IMPHEMAMHU, 9TO U IPH MEJMOPAIMH COJOBHX
COJIOHYAKOB (CM. BHIIE), T. €. BHECEHHEM COeAMHEHMI Kaabnua usBHe (THICO-
BaHue, MHOTA M3BECTKOBAHNE), MoOmIM3anueit coequHeHMIT KAILIUA B caMOiL
IoYBe WM, B CIy4aAx KapOOHATHHIX COJOHUOB MM OIMSKMX K IOBEPXHOCTH
IOYBH KapOOHATHEIX TOPU3OHTOB (BHECEHMEe CEPH, KACIOT MIX KHCILIX 0TXO-
[OB IPOMHILIEHHOCTH), 00A3aTeIbHEIM TPABOCEAHNEM, B 0COOGHHOCTH KYJbTY-
poii mIonepHE, NOBTOPHOR cuiepanmell, Ujau BHeceHHEeM HABO3a, JIECHHX NOMI-
CTHIOK, federauuonHoit rpasm, TopdaHarx KommocToB u T. A. Opuako Koam-
4ecTBa HEOOXOIMMEIX MeIMOPUPYIOUIAX BEIIeCTB HA COJOHUAX Boodue Oyayr
MEHBIINMH, 9eM Ha COMOBHEIX COJOHYAKAX, XOTA NPUHNUIE UX pacueToB OymayT
TEMH Ke — TI0 KOJIMYECTBY OOGMEHHOI'0 HATPMA M COLE, 4 B COJOHYAKOBATH X
COJIOHIIAX, KpoMe ToTo, u 1o coorHomenuio Na : Ga B cocraBe Apyrux coJei.

IIpn copmepmanumu B cosmonnax 0.15—-0.209, obmeumoro matpma, T. e.
6.5—8.6 M.-9KB., uro 00bruno mus Caparosckoro IloBojsbsA, IKBHBAIEHTHOE
KoamdecTso Tuica s Toamm B 20 cm Gymer pasuarsca 13.9—17.9 1 CaSO,.
.2H,0 na 1 ra.

Onnaro nusA COZOBHX COMOHNOB 3TO KOMHMYECTBO 3HAIMTENHLHO BO3PACTAET.
1lpn copepmanuu obmennoro Na 0.5—0.7%,, 4T0 xapaKTepHO ;I HEKOTOPHIX
comounos JanagHo#t Cubmpum um HKyiidmmeBckoro Kpag, [IA BHTeCHEHHHA
obmenroro Na Heobxommmo 45—65 T ruuca.

Hana welirpanmsanunm cBoGomHONE COMBI, COAEPRAIeca B KOIXIECTBe OKOIIO0
0.4-0.6% HGCO',, norpebGyerca momoanmreasno 17—21 t/ra rumca, T. e.
Bce TOTpeOHOe JIIA Meamopal(uy CONOBRIX COJOHIIOB KOJMIECTBO THIICA BEI-
pacraer m0 Bexmumusl 60—85 r1/ra. Ipaxrugeckoe morpebienue rumca Gymer
Ha 30—409, MeHblle, TaK Kax MeIMOPAIIA HOLIEHAT JAND COIOHI[OBLIE 3JIe-
MeHTH HOMILIeKCd, a He BCA INOBePXHOCTh MOUYBH. KEcrecTBeHHo, d9To mpm
MeIMOPANUU CTONbL 3JOCTHEIX CONOBHX COJOHNOB Oymer edecoo0pasHee
HePeXONNTh HA KHUCIOTHEIE IPONYKTH B COUETAHMA ¢ THIICOM.

HacTo peKOMEHYIOT HPHHEMA I'b AN OKOHIATEIFHLIX PaCUeTOB MHOKATEI b
ae1l Kosduument 1.5—2. Ham rasnercss npaBuiIbHUM 1P AHATH dKBUBAICHTHEE
OTHOLIEHAA, TAK KAK OOHYHO BEePXHMI TOPU3OHT COJOHIQA COAEP:KUT B 2—3
pasa Menbme oOmenHoro Na, 9eM TOPH30HT, IO KOTOPOMY BeleTCS pacdeT;

15 Coaonsaxm m conommu 225



KpOMe TOT'0,0H 4acTO0 cOJiepuT u oOmeHnkl Bogopon. HeoOxonumo rarsxe yum-
THIBATh KapOOHATHOCTh M THIICOHOCHOCTS COJOHIOB, YTO IOSBOJIUT CHIDKATH
HOpPMY THIICA COOTBETCTBeHHO 3aIacaM KaldbIM#A IOYBH.

B comoHmax pfAjga ocTenHeHuWs — OCTENHEHHHE COJOHIH U COJOHI[eBA-
THIe KAIITAHOBHIe II0YBH, eCTECTBEHHAS YBOJIONUA KOTOPHX HAIPABIEHA B GTO~
POHY paccOJIOHNeBAHMS ¥ 3aMeHbl 0OMEHHOTO HATPHA KAJbOMEM 30IbHOTO
0CTATKA ITOJHHHO-TUIYAKOBH X ¥ KOBELIBHHIX aCCOMMANMIT, KOJIMYECTBO HEOGXO0~
[UMHIX MEJIMOPATHBHHIX BellecTB OKaeTcHs He IpeBHMAMuM 3—5 T ruica
Ha TeKTap.

B HeKOTOpHX CiIyYasX XUMOYECKAf MeJduopanuf, IOBHIAMOMY, fABIIAETCA
aumnaeii. Caabasg coxoHNeBaTOCTb, YKA3HBaer AaKaJeMnKk Buabamc, MosKeT
OHITH NOCTOTIEHHO YHUUTOMEHA yIiryOireHMeM KyJIbTYPHOTO IOPU30HTA BCIATI-
KOfl m JeiicrBueM TpaBAHOTO (0c06eHHO JIOIEPHOBOT0) KIAMHA B ceB0o0oGopoTe.
Poxb rpaBomosbHOTO ceB0OGOpOTA B [AHHOM CIIyYae HAIPABIEHA HA YCKO-
peHnme eCTeCTBEHHOTO IPOLecca OCTelTHeHNMA u OMOJOTHYECKON aKKyMyiammm
ragsumsa. Coderanuwe BHOOPOYHOTO BHECEHMA XMMHYECKHMX MEIHOPHP VIOILAX
BeUIeCTs I HABO3a C TPAaBOMOJbeM SABUTCH 371ech 0C00€HHO ILIONOTBOPHBIM.

Ilpu BaxoseHmN HA COJOHIEBATOCTh 0COJNIOJGHMA M BCIE[CTBUE DTOTO pas-
BUTHSA HEKOTOPOI HeHACHIIEHHO CTH HAICTOI09aTOT0 I'opu3oH ra (cononns Benr-
pun, Yepauss n 3anagdoit Cubupu) ussecTHOe 3HAYeHHE B KadecTBe IIpUeMa
XAMMTYECKON MeIUOpaIId MOKeT UMeTh M3BeCTKOBAHUE.

Nasects B 9TOM cayvae BHTECHAET 0GMeHHHI BOOOPON, KOTOPHI B Maldb-
HeilllleM HeiiTpajmayeT cOoqy u 3aMelaeT OOMeHHEIl HATPUN HUKeIeHAIETO
COJIOHIIOBOTO TOPHM30HTA.

Nmerorcs yrkasaHwa Ha HOJOMKUTENbHOE NeHCTBHE M3BECTH M B APYTHX HC-
ClIe[I0BAHMAX, NPOBeAEHHHX B ycxoBuAX iora YEpauen (A. M. Momeiiro,
168) u Ypaubckoit onsrtaoit cragnuu (H. A. Opaoserumit, 169). Bee sxe Bonpoc
0 IpPUMEHEHWM WM3BECTH [JIS YHUYTOKEHHS COJOHIEBATOCTH HEIb3A CYATATH
paspemeHHHM W BHINEAIIAM M3 CTA/MH KCIIEPUMEHTAJIbHOTO HM3yYeHHA.

ConongaroBaThe CyiabQaTHO-XJXOPUAHBIE I XJIOpHAO- cyabPaTHEE CO-
JIOHIBI, KaK y7Ke II0Ka3aHO BHINEe, 00KYHO TUICOHOCHH. Yacrto copepsnhtanme
rurica gocruraer g0 2—39,. Muorga ske rumc BeTpedaercsa m B Topu3oHTe B.
T'mcosocHOCTB, XOTA U B MEHbINEM KOJIMYECTBE, XapaKTepHA U JUIA COJIOHIOB,
IIepUOAMYECKA CBA3AHHHX ¢ IPYHTOBHIMHE BOJAMH.

OO6BrYB0 9TH Ke CONOHOBI OTIMYAIOTCS BHICOKUM 3aJIeTAHWMEM TOPHBOHTA
YTIIGKUCIOTO0 KanbiusA, a mHOrAa u Bexunasmem or HCl ¢ mosepxmoctn.

Bee sro rosopur o memecooOpasHOCTH MCHOINB30BAHUA KAJIbINUA CAMOTO
COJIOHIA A ero Meiawmopanuu. [[xa aToro, OYeBHOHO, HEOOXONUMO WyTeM
rayGoroil Bomalrky miu maaHTaxa Ha 35—50 cM BHBepHYTH M3BECTROBO-THII-
COHOCHBIe TOPU3OHTH HA MOBEPXHOCTh, — Iydllle ¢ OCEHH, — M IOABEPTHYTH
IOYBY IPOMHIBKe. JlerkopacrBopuMble cOJu IpuU 2TOM HOJKHB OTMHITHCH.
OcraBimmecs Tume u YIIeKHCHnll Kanbluil ABATCA UCTOYHHKAMHU {CAMOMeEJImo-~
panum» coxoHnma. B coderaBum C TpPaBOCeSHWEM U IPOMBIBKO 9TOT IpumeM,
HBecOMHeHHO, 6yner apfeKTHBHEIM.

JlabopaTopuEe mccneOBAHMA HAYYHOrO COTpYOHmKA A3epdaiivKaHCKOTO
Punnana Awxagemun Hays ros. A. Kacymosa, mposemennme B Hameit galo-
paropum, m 3-7leTHHe TOJIeBEe OILITHL Ha craguoBape Giama ODuabTOHA IOJIHO-
CTBI0 IOATBEPKNAT 0CHOBATEIbHOCTh BTHX C000paskenmil.
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Jua mccnenosagma ORI B3AT CONOHYAKOBATHIA cOOHey paspes N 39 ma
Kacnuitckoil paBHUHE, BOXHAA BHTIKKA KOTOPOr'0 XapaKTepH3YeTCA cie-
AYIOUIMHE II0KAa3aTedaMI:

Tabauya 105
BogHasa BHTHAMKA H3 COJOHYAKOBATOro codoxHma N 39 (8 %)

Cavénna IHexounocTh .
y cr Ca-- S0, Cymma cyasdaros
B CM CO”:; HCO,,; Metofom NaCl
0—5 He o0n. 0.0732 0.0121 ! Cnenst 0.0369 0.0603
12—15 » 0.1854 0.0323 0.0207 0.0493 0.0699
20—23 » 0. 1586 0.1349 0.0245 0.2723 0.5548
30—35 » 0.0512 0.2040 0.1191 0.8236 3.8305

TTocaemoBaTelbHEE TIPOMEBEA H3 BOPOHKAX PA3JIMIHHEIX CONOHNOBEX TO-
pusonrToB mopnusamMu mo 100 ¢M® mpum oTHOmMeHmm MOYBHI K BOxe, Kak 1 : 5,
MOKA3alHM JJIA COJOHIOBOTO TOPU30HTA POCT INEIO0YHOCTH U SICHOE eT0 0COJIO0H-
HeBagme, a 1 TAIcor0cHOT0 (30—35 cM) — 0TYeTIMBYIO KAPTAHY yMeHbIISHH
IeJIOYHOCTH U ONpecHenns Oes oconorneBanud. [locne cMelmInBanudA 9TUX ABYX
o0pasnos npu OTHOIMEHUAX TUIICOHOCHOT'O K COJNOHIOBOMY, Kak 3 : 1, u Bcex
TOPM30HTOB IIPU OTHOIIEHWH THIICOHOCHOT'0 K COJOHIOBHIM U IOBEPXHOCTHOMY
ompecHennoMy, Kax 2.5 : 2.2 : 0.5, mosysenHnii MaTepuas MOLBEPTCA TAKOMH
’He TPOMHEBKe. Ysite mepBHe IOPOUM IPOMHBAHAA MOKA3AIW ONArONpHMATHOE
BIVIAHUE TAKOTO (CAMOTUIICOBAHMM), BH3HBAIOINETO YCTOHYMBOE CHIUREHUeE (e~
JI0YHOCTH B 2 pasa II0 CPaBHEHHUIO ¢ HeI'WMIICOBAHHHMH 0Opasmamm (tabx. 106).

Tabauya 106

BaAnaune TUINCOBHX TOPpHBOHTOB HA CHHMEHHNE IMEJOYHOCTH
COMOHIOBHX TOPHUBOHTOB

Topusonr n raybuna Ieaounocts (B 9, HCO';) npm nocaegosBare bHbX
B CM IIPOMEIBAHUAX NopuuAMu no 100 cm3
Comonumonrrit 12—15 . . . .| 0.0683 0.0878 0.1342 0.1464 0.1464 —
» 20—23 . . . .| 0.0756 0.0854 0.1488 0.1491 0.1493 —
I’'nncoHoCHBIl TTORCOMOHIIO -
Bt 30—35. . . . . . . 0.0488 0.0445 0.0335 0.0355 0.0337 0.0561
Ilpogomwenne . . . « . . .| 0.0610 } 0.0630}| 0.0585 ] 0.0518 | 0.0516 | 0.0518
P e e e e e e 0.0518 0.0449 0.0440 0.0384 0.0396 0.03%
» . . 0.0391 0.0357 | 0.0332 0.0321 0.0280 0.0256
» e e e s« o .| 0.0256 0.0244 | 0.0244 | 0.0248 — —
Cmecp ropusonta 20—23 cm | 0.0518 | 0.0445 | 0.0378 | 0.0378 | 0.0383 [ 0.0488
n 30—35 cM B OTHoule- 0.0549 0.0561 0.0671 0.0619 0.0610 0.0630
Hnm 1:3
CMech BepxHero ropuscHra | 0.0610 { 0.0610 [ 0.0630 | 0.0680 | 0.0732 | 0 0739
0—>5 CM, COJIOHIOBHX 12—15 0.0610 0.0488 0.0451 0.0445 0.0498 0.0549
n 20— 23 ¢M C THANCOHOC- 0.0549 0.0549 0.0592 0.0595 0.0610 0.0670
HEIM 30 — 35 CM B OTHole- 0.0670 0.0670 0.0732 0.0739 — _—
Hu 0.5:2.2:2.5

Jas mpOBeprm OTHX OpUEHTHPOBOYHHIX OIHTOB B IOIJeBOl 00cTaHoBHe
B 1934 r. Omurm 3anOskeHH fensHKE ¢ Tioy0OKMM IIaHTa)KeM HA COJOHIAX
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Kacmmiickoi pasausn, 5a [xannberckom cranmonpape [loasennoro mucturyra
Arapemnu Hayx.

Copaeprranue runca Bropusonte 30—40 cM, ¢ KOTOPEIM CMeLIMBAIHMCH Bepx-
HEAe TOPHM3OHTHL, qocturasio A0 3%,. Oraomenme mexmpy Na m Ca (Briaouas
KaJbOmil TIIIca) ociIe IIaHTaska Topu3oToB pasHsanocs 1 : 10, T. e. comepxa-
HEe KajbIEA JajleKO IIpeBOCXORMI0 OTHOMeHusd, yKasanusle Kelley, Aurumo-
seiM-Kaparaessim 1 PogosuM, kak rapamrupymomme or ocononnesanus (Ca :
:Na, kak 1:3, 1:9; 1:18). Jenasxku npoMpiBaamch BOJOA OO0 HOpME u3
pacuera 4000 m3. B ¢umsTparax mocie TPOMHBEM K (CAMOTHIICOBAHUM?
YCTAHOBIEHH 3HAUMUTEIbLHBE KOJIMNY6CTBA CePHOKUCIOI0 HATPUA U XJIOPHAOB.
Iocesnnas MIEHANA HA AAAHKAX Jaja IPeKpacHbiil yposkail, 0ko10 18 Iy ¢ Tek-
rapa. Kosmaectso oGmennoro Na k1937 r. causuaoch ¢ 10—13 m.-3k8. g0 2—3.

Ecaum ygecrs, 94T0 wpOMe Tumca B 9TMX ke OJU3KUX K [10BEPXHOCTH TOpH-
B0HTAX IPHCYTCTBYIOT YIVIEKMCHHI Kanbouit m Kaasmuit cromxaros (Kelley),
TO eCcTh BCe OCHOBAaHWA CUM1aTh, YTO IIAHTAK B COYETAHHU ¢ TPABOCEAHUEM,
cujiepanueii M HABO3HLIM yA00peHMeM YACTO MOJKET ABUTHCHA OCHOBHBIM IIpU-
eMOM YHHYTOKEHHMA COJOHIEBATOCTH CyJb(aTHO-XIMOPHNHHX M XIOPHEHO-
cyab(PaTHBIX COIOHYAKOBATHIX U 0CTATOYHOCOIOHYAKOBATHX COJIOHIIOB, OOKITHO
XapaKTepua3yonmuxcsa OAMSKAME THICOBO-M3BECTKOBHIMA T'OPHIOHTAMMA.

Neitcreue Ca mpu BEeceHH er0 W3BHe B BAgE TUIICA Wim MoOMmm3anny ce-
poif, Kuea0TaM® M KucakiMu mpemaparamMu (Acifer) ckasspaerca HE TOIBKO
B HeliTpaju3anuy WeJOYHON pearnumm m 3aMeuleBmm OOMenHoro marpus. Ilo-
CKOIBKY C (TOJNOJaHHEM» HA KaJbIUil B COTOHNAX MPUXOUTCHA CIATATECS, KAK
¢ aKTOM BechbMa BepOSITHHIM, HeOOXOQMMO BueTh BO BHECEHUM KAJNBIUMA U dir-
¢10 PuU3HONOrAIECKOE er0 JeiicTBre — BHpaBHUBaHMWE OTHOmeHUs ¢ Na i BO3-
moxuo Mg. Jlamee, Kak ycranoBuaeno AmprumosniM-Kaparaeswmm (170) m By-
peurossM (171), ymenspimaercs mMepTBHii 3aac BOgH, 6aarogapsa yeMy yBesu-
4UBAETCHA IPY TOM Ke YBIA;KHEHHH ee JOCTYHHOCTH pacrenuio. OqHOBpeMeHHO
BO3PAcTalOT DCACHBAIOMIAR CIHOCOOHOCTH IOYBEHHOH MAacch @ MOOMILHOCTD
BONEl B TOPHM3OHTAX; TeM caMHIM O0ecleduBaerTcd HeoOxogmmas CHOpPOC1b IO-
naqE BOAH K MecTaM KopHeoOnraHmsa. CKOpOCTs mepensmsxeHuss BONH MeHbIIe
2 emfqac, 4T0 yacTo HabmonaeTcs B cononnax (Bypenkos), o0ycaosiaupaeT yBa-
IaHUE pacTeHmit, co3gasasa PuU3MOIOTHYIECKYI0 cyx0cTh. OnmTuMalbHOM CKOPO-
cTbl0 Sekara mpuHumaer BenmumHy 2—5 cMm/wac (172).

Ot m3MeHeHNH B PuU3MYECKUX CBONCTBAX MeIHOPUPVEMOrO COJNOHOA CO-
IpOBOKIAIOTCH, KPOMeE TOT0, U yIydlleHneM arTperaTHHX CBOMCTB 34 ¢c4eT He00-
parnMoif KOAryJALuM YacTUI MeHbime 2y ¢ 00pasoBaHmeM arrperaToB Ipen-
myumecrseEH0 paamepa 0.02—0.002p (170). Ilo mabaronenuam Morxeitko, mpu
TUIMICOBAHUM YMEHBINAETCH 9HUCI0 INBIOMCTHIX CTPYKTYPHHX OTJeJbHOCTEH U
BO3PACTAIOT BieveHTH MEJIKOKOMKOBATON BOJOYMOPHOIl CTPyKTYpPH.

Bee oru mamenenus, B cymEOCTH, HBIAIOTCS CBONCTBAMY, PA3BHTHME OII-
TUMAJbHO B HE3aCOJEHHEIX CTEIIHHX I0YBAX, U [10 CyTH IPEJCTABIAIT cOBep-
IIeHHO He OCO3HAHHYIO IONEITKY YCKOPMTh IPWPOAHEIA IpOLecc OCTeIHe-
HUA CONOHNA. KcrecTBeHHO, 4TO TPABOMOJILHAM CHCTEMA aKageMuka Bmubamca
paubonee mpubammaercas mO0 CBOeMy HeHCTBMIO HA COJOHIBI K IIPUPOIHBIM
IpOIeccaM, PasHTPHBANINMCA IPI OCTEIHEHUI COJIOHI[OB.

IToaromy coueTanue BueceHisd mim MOOGMIM3AIUIT KAJBIMA ¢ TPABOMOIbHON
cucTeMO# JOMKHO OKasaThbesd Hambomee meneco00pasHEIM, MOCKOIBKY 00mas
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CKOPOCTH U Pe3YIbTATULHOCTH IPOLecca pACCONOHLeBaHUsa (OCTeIlHeHuUE)
TTOBBICATCA.

Beccmopsocrs 2T0T0 BOUpOCa A aBTOpa, K COMAJNEHNIO, He MOKET OBITh
WITIOCTPHPOBAHA DKCIIEPUMEHTAJBHLHM MaTepmanoM. Ho gane um Te HeMHOTHE
Jauabie 00 M3MeHeBWsIX, BHSHEAEMHIX B IIOYBAX TPABOCESHMEM, HOCTaTOYHO
yOenuTenbHHL.

B uncne HeMHOTHX SKCIEPUMEHTAIbHHIX JAHHEX II0 9TOMY BONIPOCY IpH-
BOQATCA Ciefylolue pe3yabTaTH Recaeno BaHuit Besenmuykckoit ommiTHOIM
eranqun (B. H. Xapuuxos, 173):

Tabauya 107
Horaomennnit CauMg
(B 9% HaA cyXyHIO IOYBY)

Jliouepna | Jlouepua { Jhouepna | Jlionepua | Jlonepua Imenuna
no
1925 r. 1924 r. 1923 r. 1922 r. 1921 r. naacry

Karuount

Horaomesuniit Ca 0.676 0.704 0.783 0.907 0.962 0.745
» Mg‘
(B Ca). . . .. 0.186 0.191 0.209 0.195 0.205 0.204
Ca .. ... .. 78.4 78.7 78.9 82.3 82.4 78.5
Mg ... .... 21.6 21.3 21 1 17.7 17.6 21.5

Haxomienne 00MeHHOTO KAaablMA U yMeHbIIeHue OOMEHHHX MarHAA U HAT-
p¥da mOj JomepHoi nomyckaer rarske u Opaosckmit (174).

CymecrByomue 04eHb OTPHIBOYHLIE U KPATKOBpeMeHHbIE NAHHBE 0 MeJmo-
panuu COJOHIOB IIPOBEJEHHI, OJHAKO, IIPU OJHOCTOPOHHEM YBIEYCHHAN Of-
HAMI XEMHYIOCKUMMA ATEHTAME, HO €CIM [aKe M B HUX OYeBUeH HOJIOKUTENb-
HHIf pe3yrbTaT, TO 9TUM JULTEL HOA9epKUBAETCH He00X0OUMOCTD MOJIOKATE B 0C-
HOBY MpPeOJOJEeHNA CONOHIEBATOCTH KOMILIEKC XUMUIECKUX W OMOI0THYeCKAX
OpHEEMOB.

B uvacTHOCTH, TON0RUTEIbHOE [JeiiCTBHEe W3BECTH, CepH W TMIICA HA COJOH-
max morazaso A. H. Coxonoscrmm u A. M. Mosmeiiko wa Yrpauné (Hmwrunmit
J{Henp) mpu KyabType XJOOKOB B YCJIOBHAX OpOmleHns. BHeceHme Tamea
TOBRICHIIO YPOaii Xaomka na 47.89. '

1-ii cbop 2-it c6op Bcero %
Kcerrpons . . 119.0 207.5 326,2 100
lenc . . . . 131.0 351.2 482.2 147

A. M. Mosmeitro (168) m A. H. CoxomoBermit (175) Ha ocnoBaHME cBOHX
HabaloneHnit CcYUTAOT, 9TO NPH THICOBAHMHA Neiec000pPasHO OJHOBPEMEHHO
yray0ireBue BCIIAMKM, IOCKOJBKY THM IPHEMOM HA IOBEPXHOCTb BHIBOpAYN-
BAaeTCA KOINIOUJAJNBHHI CTPYKTypooOpasyomimii Moq fAeiicTBAEM THIICA MAare-
pmaur.

Croas me yOepmresbHble pesyibTaTH IOJYYeHH HA ¥ pajlbCKOIl CTAHIMIX
H. A. Opaosckmm (169) (rabax. 108): ruuc, cepa, U3BECTh NANW U B IEPBHIt,
X BO BTOPOM TOX IOCIIe MeNMOpau|u ICHO BHIPAMKEeHHHIH NPUPOCT YpPOMKAas.
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lpu sroM B mepBHis ron Onim Hambonee SPPEeRTHBHEH THIC U HiKeHAA
u3BecTb — 3 T, a BO BTOpO#t — cepa — 1 7, u3pecTs — 6 1 u runc — 10 r.
XuMUYeCKas MeIMOpanmsA CONPOBOMIANACH JBYMS IOIUBAMII U 3ATOILIE-

puem npu Hopme 1300—1400 m3/ra.

Vpomait
COJTOHIIOB

ONBITHO# cC.-X.

Tab6aruya 108

MMeHUIhl B ONHTAaX ToClie MeJIMOpALUN
Ha YpanbcKo#

CTAaHIORHU

Jdeaaunm

Vpomait 3epHa
B IepBhHill rop

Ypomait 3epua
BO BTOpPOI rop

bes ymobpennii - -
Imnc 5 t/ra

» 10 » L LL Lo ...
Cepa 1 » . .. ... ...
Himenan nasecTs 3 T/ra - .

» » 6 » .

(1931 r.)
Buj/ral B 9%
7.51 100
13.60 181
10.00 133
9.33 124
. . 10.66 142
. 7.97 106

(1932 r.)

B u/ra | B 9
15.71 100
16.67 106
20.02 127
21.66 138
16.34 104
20.29 129

CononnesarocTh naMe OYeHb CHIBHHIX CTEemeHeit MOMKeT OHThb ¢ yCIexoM
noHwKeHa (IIOMHUMO TUICOBAaHEA 1 00paborKm cepoil) MpuMEeHeHmeM CAXapHOM
Oapasi, 0c00eHHO IpHU COBMECTHOM BHECEHWM ¢ HABO30M, W MHTEHCHBHOI MeXa-
HugecKoit 00paborkoii. Ilpusenem npumep ma mecamegoBanms 'Sigmond, Arany,
Herke (176) (ra6a. 109 u 109a). Cosonen 1o Menrmopanuu mMesx ¢ IOBEPXHOCTH

Ta6auya 109

O6MeHHEHEe KATHOHHB B COJOHIE Mo MeJIHOpAaLnu

B Munanu-skBuBaJIeHTAX B 9, 9KBHBAJEHTOB OT CYMMH

I'ny6una i

B CM Ca-* Mg+ K- i Na- |Cymma| Ca* | Mg K- Na- | Cymma
0—20 [17.479] 8.649| 0.771 | 5.326(32.22526.149|13.304| 3.196 {56.751| 100
20—40 118.046( 9.929] 0.574 | 7.123(35.672{29.233116.561) 2.416 |51.790] 100
40—60 [21.760]10.002( 0.580 | 8.258 | £0.600 {34.775(15.289| 0.943 [48.993[ 400
60—80 125.327|11.636| 0.383 |17.674]55.020|37.745|36.513| 2.001 123.741| 100
80--100 | 8.918(11.591] 0.304 | 7.857|28.664(36.591|47.206{ 1.190 [15.013| 400

O6GMeHHbL ¢ KATHNOHK B

Ta6auya 109a

COJOHINIE NOoCJ€e OJHOITO rojfaMedquopanunmu

B Muanu-skBuBaJeHTax B 9% O5KBHBAJIEHTOB OT CYMMBI

I'ayGumaa

B CM Ca- | Mg-- K- Na- |[Cymma| Ca- | Mg~ K- Na- | Cymma
0—20 [17.479] 8.649| 0.771] 5.326132.225|54.240(26.839| 2.393}16.528( 400
20—40 118.046| 9.929 0.574! 7.123|35.672]50.589|27.834| 1.609(19.968| 400
50—60 121.760{10.002{ 0.580| 8.25840.600|53.597|24.635| 1.429{20.339( 400
60—80 ]25.327|11.636{ 0.383]17.67455.020|46.002]21.149] 0.696)32.123| 400
80—100 | 8.918111.591] 0.304} 7.857)28.66431.112|40.437| 1.061[27.390| 400
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10 30 M.-5KB. 0OMEHHOTO HATPUA H BHPAKEHHHI O04YeHDH ILIOTHHII MIIIOBHANE-
HEHT TOpU30HT. Menuopanus cONOHNA YKasaHHHM CI0co00oM y:ke duepes 1 roj
cHismIa cogeprranme oOMennoro Na qo b—7 m.-9KB.

OauoBpeMenno cofepskagne OOMEHHOTO KAXbILis BO3POCIO0 OTHOCHTEIBHO
cymMbl 00MEHHHX OCHOBaHMIT mouTu B 2 pasa. OQHAKO Hpu DTOM HAMETHIIOCH
VMeHbIIeHHe eMKOCTH 00MeHa, TAK KaK CyMMa IIOIVIOMIEHHKX OCHOBAHMIA yIIaia
¢ 55—65 m.-skB. g0 3230 M.-srB. O4eBUIHO, MEIHOPAIUSA COMPOBOMLNAIAC
morepeil aKTHBHOI YacTu worixoniammero xKommrekca (Si0, u rymars). Brupo-
9eM, eMKOCTb 00MeHA MOTJIA YIIACTh W B CBSI3M ¢ yMeHbmmenmeM pH.

HaubGoxnbureit adeKruBHOCTHI0O MeJIHMOpANUA CONOHIOB OTIWIACTCH IIPHU
opomernu. Ho ecTs Bce 0CHOBAHMNA CIMTATD, YTO THIICOBAHME, COYETAEMOE C MH-
HEePAJBHEIMA M OpPTaHWYeCKUMH yA0OpeHMAMu, TpaBOmOIdbeM m yTrirybieHumeM
[MAXOTHOTO TOpM30HTA, MOsKeT ObiTh 9dpexTMBHHIM m B CYXOM 3emie-
menun. Kax IIOKasnBaeT cOMOCTABIEHHWE OMBITA MeJHOpANuu COJNOHIOB Oe3
opomenus B Gomee muasmunix (3amaguas Gubumps, Ykpamsa) m Gomee cyxmx
(3aBommbe) 06nacTAX, MONOKUTEILHOE AEHCTBHE MEXUOpANWE IIpOSBIFETCH
B mepBHXx fp4e. Haubonee pasurenbmrix ycnexoB mobmicsa mpof. Mamannun
cO cBOMMHU cOTpyAHMKamMu B 3amaguoii Cubupu.

KomOunanua rmuca @ Hasosa B IIPOM3BOACTBEHHON OOCTAHOBKE ILOBH-
cuma yposkait sepHa g0 26 mO/ra mpm yposkae Ha 4epHO3EMAX OKOJO
12 mfra (167).

MaxkueBckOe ONBITHOe IIOJe HA COJOHOAx, comepsxamux 0.10—0.139, o6-
mesgoro Na mpu mexounocrn 0.08—0.10%,. maxo mourm 10-KparHHIX
HpUPOCT yporkas 0Bca B pe3yabrare NpUMeHENHA ONHOTO JAIND I'MIICOBAHUA.
[Ipaspa, OmbITH BemCh HA JENIHKAX W 9TO HECKONBKO yMEHBINAET 3HAYAMOCTD
-110Ty4eHHHX peaynbraToB (Pomames) (raba. 110). -

Tabauya 110

1- y9aCTOK 2-if ydac TOR
Hourpostb .« . . . . . . . .0.000 Kr Houwtpos . . . .. .. .. .0.018 xr
Fune 55T « o o .« v . . .0.137 » Fune 2.7 7. ... .....0.915>»
» 1M.0» ¢ 0. 0. . .0.670 » » 55 ». <+ . . e .. .1.030 »
» 220 ... . 0. .. 21175 » 110 »4o o . v v 0 .. .1.335 »

3HauyuTeNbHHI IPAPOCT YPOIKAs CeHa KOCTPA 0T M3BECTKOBAHUA U THIICOBA-
HUA B co4eTaHmu ¢ ynoOpeHmeM KOHCTATUpOBAH HA OMCKOM OMHTHOM CTaHIMM
(Manaxos u Briposa, 109). Coxonust ¢ mosepxuocta comepxana go 0.2—0.3%/,

Tabauya 111
Vpomail cena KocTpa

Hasos ITonmnoe

HomnuectBo Kourtpoas Hagos Tune u msBects | ymoGpemme
fifra ... ... 11.23 12.09 14.00 20.17 24.31
Yoo o o oo o o 100 98.7 124.7 178.6 210.0

06Mennoro Harpmda. 'mnca Grio BEeceHO O4Yenp HeGOIBMOE KOIUYECTBO, 3.6 T,
HaBo3a —b4 T, usBecrn —3.6 T (Tabum. 111).
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B Gosee cyxmx paitonax sdPeKTHBHOCTh MeIMOpANUM COJIOHIOB Ges 0po-
IIeHAs, eCTeCTBEHHO, MEHbINasg, HO Jae ® 3[ech, KaK [IOKA3HIBAET NpHUMEp
YpaubcKoil ONBITHONM CTAHNEHA, IPUPOCT ypomas B Omarompmsithbie Iofst
moser gocrurars 0 15—20%, (Opaosekumit) (raba. 112).

Tabauya 112

Ypomaht MATKO# NMeHM W NpH MeldHopauun 6es3 opomenus
(Vpasbckass ONMBITHAA CTAHIMA)

|
Kosmsecrso | Konrpoas I‘;u?rc {(b)’ T Cfp: I/Iagegn I/Isgein
|
O/ra . ... .. 2.86 3.39 3.28 3.64 2.68 12.58
Voo o o o o v v o 100 118.7 114.5 127.8 93.8 88.8

Hoxomurensrnoe [eficrBue Tumca ycraHoBieno um bBeseHuyrckoit cran-
mmeit. Paiionn cyxoro semuefenus 3asmmaior B Coperckom Colose orpompEe
TEePPUTOpPHM, OpHAYEM YHYacTHe CONOHIOB HA DIUX TeppuTOpUAX — OOBIYHOE
asnendne. [losromy mpobireMa MenxmOpamum COJNOHIOB B CYXOM 3eMieferudu
ABIAETCA He MeHee AKTyaubHON, 9eM MeImopanus uX IIpu OpOINEeHHH.
3nech MOryr OBTH caMble MINPOKKe IePCITEKTUBH [Isl MPUI0KEHAd CHa arpo-
HOMOB N KOJIXO03HUKOB-ONHTHAKOB K pabore xar-sabdoparopuit u sraGoparopuii
MTC.

Hagos, yme sapexomenpgoBaBmumit cebs, recHas MOJCTANKA, KOMIIOCTHpO-
BAaHHHI TOpd, MecTHHIE 3aJiesKy Meprejeil u IUICOB, N3BECTROBO-TTIIICOBHE T'0-
PU30HTHI II0YB M, HAKOHEI[, OTXOHl MECTHO! KOeBeHHON U caxapHO# IIpOMHEIII-
JIEHHOCTH MOJKHH OHTh MCOPOOOBAHBI I MECTHOTO BHECEHWS B COJIOHI(BI
(mpaBmiIbHEe BCETr0 ¢ 0CeHHU) W IIOCTe YCTAHOBIEHUA HOPM IPHUMEHATHCH KAK
Meamopupyomue ynobpemns.

Konegno, sgecb HYMHH # COOTBETCTBYIONIAA OCTOPOKHOGTH W HAJ30D
arposoma. IlpasmibHee Bcero HavaTh ¢ HeDONBIIMX HOPM.

Crerosamepskanme m 0c00eHHO JUMaHHOe OpOIIGHNE, yBEINIMBAs BOXHBIIL
fasrasc momedt M YCHOpAA NMPOMEBAHNE NPONYKTOB peaKiuu, MOBBICAT Meil-
CTBHE MeJMOpPATHBHEX MepOIpUATHIA.

B menmopanmu coxoHnoB He0OX0AMMO YUMTHBATE TalsKe U JeiCTBHE MEHe-
pambubXx yaoOpeHmii, OTHOCAMMXCA K Tpymne KUCHKHX ® (PuamoiormdecKu
KUCIEIX.

@. E. Bep npununcerBaer KucixoTubiii d0Gderr scem asormersiM ynobpenusm
33 HACKIIOYeHWMEeM HHUTPATOB W nuaHaMuna. KumcnotHoe jeifcrBme o0cobeHHO
CHIIBHO MPOABISETCA y CepHOKHCIOr0 W XJOPUCTOT0 aMMOHHSA, KOTrga coge-
TaeTcsl MOJKUCIAAIONee AeiicTBMe IPONYKTOB HUTPHMPHUKAIUA H OCTAM{NXCH
KHCJIOTHHX PamuKagoB.

IMogrucasioulee meitcrBme a30THHIX ynoGpenuﬁ MOJRHO IIPENCTaBUTH B BHUJE
cJIeAyoUero HUCXOAAMero pAfa: XJIOPUCTHIA aMMOHMI, CEpHOKUCIHIA aMMO-
Huif, aMMIAYHAS CeJUTPa, MOYeBNHA, HOPBEIRKCKAA CEJINTPA, KaauilHAA W HAT-
posas ceamrpa m nmanammi. CoGeTBeHHO, MOCIENHME TPU COeMHEHHUA ABIA-
I0TCA yKe MOAINENaYUBAOIIMMHA X He TOJNBKO He OKAIKYT MeJuOpHpyloulero:
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neicTBus, HO, RA000POT, BH3OBYT YCHJEHUWE COJNOHOEBATOCTH. JPPeKT HOp-
BemCROI cesmrpbl Oymer cssasan ¢ fmeiicrsumem Ca.

Tlo mogcueram Bepa (177), 1 wr NH,SO, ocpoGompaer Takoe Koamuecrso
KHCIOTH, 7ias Heiirpajmsanum KOTOporo rtpebyeres 7 KI yrieKHcaoro
KaJbIus.

Wa docpoprorucasix ynoOpesmit MeIuOpUpPYIOUINMHA COJNOHIEBATOCTH fB-
JIAIOTCH, BO-IIEpBHX, cymepdocdar, comepsramiuit 00KYHO I'AIC M IPUMECH CBO-
Gommuoit pocPopuoit m cepHO KUCIOT, U, BO-BTOPHIX, KAK MCTOYHUKN KAJNBINA,
NBO#HOI cymepfocdar m mpemmruTaT.

Coorsercreenso 9tuM oOumuM mpencrasiesusam Baiyiickas, ¥ paubckrasi,
Caparosckas m HEKOTOpHE APyTMe OIbITHEE CTAHIME KOHCTATHPOBAIW BHICO-
Ky 3PdeKrnBHOCTD CEPHOKHMCIOTO AMMOHMA U B psAde caydaeB cynepdocdara
HA COJIOHIEBATHIX IOYBAX.

Vpanseroit cranmmeit (OpnoscKmit) mnorRazaHa suaumTesnbuas dPdex-
TUBHOCTh KAJNBIWEBOH M aMMHAYHOH cexuTphl w $OCPOPHOKUCIOTO aM-
MOHUA.

B meppoM MuzmMyMe, KK MOKasbiBaeT OOJBIIMHCTBO mecaenopareneit {Op-
s0Beruit, [lenunumkaitrne, Pomammes), Ha CONOHIAX M COJOHIEBATHIX IIOYBAX
HAXOOMTCA a30T wm Juils 3aTem maeT ¢ocop. CooTseTcTBEHHO OmIpemenseTca
H0CJe0BaTeAbHOCTh U n0TpebHOCTH B yAOOpeHMAX.

B nocaennee Bpemsa P16 (178) u Parnep (179) BrpBuraoT BOmpoc 0 BO3MOK-
HOCTH HCIIOJIb30BAHUA B KadecTBe POCHOPHORACIHIX yAOOpeHuUIT HA COIMOHIIAX
amaruroB u PocPopnToB, paccyursBag HA TO, YTO 0OMEHHBIE peaKIuu MemHAY
IOTJIIONIeEHBIMA HATPAEM U KajbOUeM YHOOpeHIs MOBHICAT PacTBOPUMOCTD U
ycBogemocTs ¢pocopa. OnHako mias amaTura mogo0HOe IOBHINEHEE PACTBO-
pUMOCTH WMW He KOHCTATHPOBAHO. Y CTAHOBIEHO, 4To (ocdopHasa Kuciaora
ocPopnToB yBeIRYUBAET B COJNOHNAX PACTBOPHUMOCTH, W, MOBANUMOMY, I
HCIONB30BaHUA (PocPOpHTOB HA CONOHIAX UMEIOTCA M3BECTHHIe Iepereli-
TUBEHI.

ConOHOE  CONOHYAKOBATOTO pAgA, CBA3AHHbE [OCTOSHHO € TPYH-
TOBHIMHE BOJAMM, B IPOTHUBOIOJIOKHOCTH COJNOHIAM pANa OCTEIHEHUA, KpOMe
MeJMOpanuy COJOHI[OBOI0 TOPWB0HTA, HYMKAAIOTCA B ONpeCHeHHM KOpHEOOm-
TaeMOil JacTu CROer0 OpOPmiA IyTeM UPOMHBEM ¥, KAK TapaHTHH IPOTHR
pecraBpanum COJOHYAKOBOCTH ¥ IOBEPXHOCTHOI'0 MPPUTAaNMOHHOTO 3ac0Je-
HUA, 3aKJa KU JpeHaka Ha IryOuHe He MeHbIe KPATHYECKOT'0 3aJ1€TaBUA TPYH-
TOBHIX BOJ, T. ¢. OpAAKa 2.5—3.5 M B 3aBHCMMOCTH OT MEXaHUYECKOT'0 COCTABA
MOPOJIBL.

IToaromy xo3diicTBeHHOE OCBOEHUE COXOHYAKOBATHX CYIbPATHO-XIOPHi-
HHIX U COJIOBHIX COJIOHIOB, KAK M COJOBHX COJNOHYAKOB, CONMpPAKEHO ¢ 00an-
muMu TpyasocTaMa 1 Tpebyer Hemanmx sarpar. 'pymna ocratounocoioHga-
KOBATHIX COJIOHIIOB, PA3BUTHX HAa INIy0OKO APEHMPOBAHHHEIX APEBHHUX PEUHEIX
reppacax B IloBommbe, na oy m B Craspomonbe m XapaxTepH3yOMUXC
AUIIH NepuoOaNIecKOd CBASBLIO ¢ TPYHTOBHMH BOJaMU, JesKauluMu HA ypOBHE
6—9 M mpw xecTKOM BOJOMOIE30RAHMM, KAK IIOKA32J M3yYeHHHl HAMU OIBIT
OHTOBOTO OpOmeHUsA, B ApeHaske He Hy:mxpaercs. OpomeHme B YTUX YCIHOBUEX
UPHUBOLUT K OIPEeCHeHUI0 HpOoduisa, a IpU CUIbHON COINOHIEBATOCTH — K IIpU-
3HakKaMm ocoxomenud. llocaegmee MokHO mM30emaTh ¢ NMOMOUILI0 XUMMEIHO-
panuiA.
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Bompoc o fpenaske mMOAHOCTHI0 OTHAAAeT HpPH OPONIEHHAH COJOHIOB pAJa
OCTeITHeHNs, KOTOpHe OTOPBAaHH OT TPYHTOBHIX BOJ, 3aJeralolluX HAa Tiy-
6une 15—30 M u ruayOike, m B KOTOPHX TOCHOACTBYIOT JHMINL 31I0BHAIbHbIC
NpOIECCHL.

CBOMCTBA IIOJIMBHBIX BOJ

B peskume OpoOlIaeMHIX II0YB 0ONbINOe 3HAYeHWE MPUOGpeTAIOT IOIHBHbLIE
CBOMCTBA BO/JHI; IMOCIEHAA MOKET HI'PATh POIb AKTOpA, YCHIMBAOWIETO0 pac-
COJIGHUME W PACCONOHIEBAHUE, HO BMeCTe C TeM OHA MOJKET SIBATHCH HPUYMHOM
3ACONEHMEA TOYBH M MOTepu €1 Iurogopommsa. [lonuBHne cBOiicTBA BOgH 3a-
BHCAT OT KOHIEHTPAIIM W COCTABA PACTBOPEHHEX B Heil COJeil M B3BeIIEHHBIX
MEXAaHHYECKIX DIEMEHTOB, COCTABA M NPOQmis OpoOIIaeMOil IMOYBH, YCIOBMA
ee [peHaa, CTeIeHM APIAHOCTH KIMMATA M, HAKOHEI], COJeCTOHKOCTA Ky:iIb-
TYPHOTO PACTEHU.

Tloarovy, cTpOro roBoOpA, NP OPOMIeHNH HeO0X0QUMO, TOMAMO 3HAHMSL BOJI-
FOCOJIEBOT0 PeRUMA [I0YB I MX MEJIAOPATUBHSIX CBOMCTB, MMETh TBepJble pej-
crasuedust 00 sdeKre B3anMOOTHOMIeHMIX MOIUBHOI BOIK 1 Op OMIaeMOil MOYBH
¥ M3MeHeHMAX IOCIeIHed IOJ BO3feiicTBHEM OPOLIAEMEIX BOJ.

Opouraemas Boga mMOeT IMPOCTO OKABATHCA TOKCHYHON I KyJIbTypHBIX
pacrennii. Hilgard npuammaer Kak Iipefiesr COmep;RAHUA cOneil B IMONMBHOMK
Boge 0.06859, cyxoro ocrarka m 0.09429, conmi. Mackie cautaer ueron-
HOIt 11 opomenusa Bony mpu comepskammu 0.06—0.079, OukapGonaros n
XJI0puI0B HATPHA.

Hasa yenosmit Pecos Valley Boma, comepmamasn 0.25—0.309%, coxeit, cun-
raercA BpeAnoi. Harris mpuBonuT NpaMephl 3aC0IeHNA [0YB MOCHE D-JIETHETV
opomenmnst Bomoit ¢ mrorEsM ocratkoM 0.399,, a Tarwke rnleam cagos
B Hamupopruun mnocne 3-nersero opomenmsa BOnoi, comepskaueit 0.07669/
Na(l, 0.03279%, comgnt u 0.0315% Na,SO,. B mrare Utah ycranosnena rubeas
BE€PHOBEIX KYABTYp IDH IIOXIHE BOAOI, comepameit 0.43959%, coiueii. B TOM
uancae 0.3625%, NaCl.

Takne ;e wonuenrpanun (0.43529,) oxasammcsh Bpefutima B New Mexico
KA caxapHoii cBekiabl. OueBuAi0, 32COJEHHOCTH IOJIMBHEIX BOJA MOMKET CHH-
JKATh W IPONEHT caxapucTocTd. TaK, npu I0JuBe caxXapHOTO TpOCTHAKA BOAOIA,
copepsrames 0.3439%, coxmeir, caxapa ¢ akpa moxvyaerca Ha 11 T menpime, yem
Opu IIOJMBe IIPecHOll BOJOI.

Iast KyasTypH puca, mo nabniogesuam Fraps B Texace, mpemenom 3acomnen-
Hocra Box Asugercs 0.3%, B Tom umcae 0.17549, NaCl (33).

3aconennksle OpoOmaeMbie BOAK BCTPEYAIOTCA 9ACTO B 3aBOMIKbE B ILI2CAX
pp. Boapmoit u Manwit Vsens. Antunos-Kaparaes ykaseiaer, Halpumep,
4T0 yyacrki Koaxosa Hamennas Gapma, opomaemsbie Bopoit (ms CapmMmBCKROTO
naeca p. bouasmoit Kymywm), conepirameii ¥ Koumy Jera 4.52  coxeit B Jurpe,
3a0pacHBaOTCH BCIEACTBHE 3aCONeHUA Yepesd 2 roxa.

[IpoBnnaeMocTs TOYBH MpU UCKYCCTBEHHOM uiu 6IarOIPAATHOM €CTeCTBeH-
HOM [peHaKe 3HAYMTENbHO CHH/KAET IIpejesi 3aCONEHHOCTH IOJUBHEX BOJ.
Tak, ecrs yKazapus Ha uCIOAb30BaHWe nisA momusos B Caxape Bomer ¢ 0.89,
cOJIeit, B cOCTaBe KOTOPHX A0 50Y%, Xuopucroro HarpmdA. BopodeM, nasme mpm
XOpoLleM [peHazse, KaK IOKA3HBaeT OmHT B Apusose, n0 H50—609, comeit
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MOTABHOH BOJHL BCE jKe 33JepP/KUBAETCA B HOYBE, YTO B KOHI[E-KOHIIOB B CIy-
4yae mpecOaafanus cojeil HATPUA HEMAHYEeMO NPHBEJAET K PA3BUTHIO COJIOH-
IMeEaToCTI.

(HAKO0 U cOBEPIIEHHO IMPECHAdA BOAA HA CONOHILAX, COMOBHX COTOHUAKAX
U cOJOHYAKAX C IpeodaafanueM cojeil HATPUs OYNeT BH3WBATH OTPHANATEdb-
HbIe SIBIEHNA — ycuienne obmeil W ce30HHOI (KOPKOOOpasoBaHMe) COTIOHIIE-
BATOCTH, PA3BATHE OCOJIONEHAA W IPHU DTOM MOTEPIO I[EHHHX CTPYKTYpoobpa-
SYOWNX, KOJJIONAIBHEX M IIUTATENbHBIX JI€MEHTOB.

J10 aApIenie. HanpuMep, mosker Habmonarsen B Kyiboimescroit o6xacTa
B CIy4aAX OPOMIEHMA CONOBHIX COJIOHIOB IIPECHBIMU HPYAOBHIMU (CHETrOBHIMM)
BOAAMHU ITOBEPYHOCTHOTO cToKa. IIpuMeps 0coI0ReHuA CONOHIOB IIPH OpomIe-
Hull B 33BO.TKbe HAVMH O0HApPY:eHH HA TeppurTopmu coBxo3a Ne 98 B Pecmy-
Omure memiuep Ilosomwba (Becmamos) um Ilurepckom paiione (Kypunosa).
Ococromenite Tam HacTymuao 3a mepmofd 30—40 mer JUMAHHOTO OpOmMeRHs
(180, 181).

Ho mpwemsl XxuMA4YecKOil MEINOPANMEA M TPABOCEAHUA, €CTECTBEHHO, JETKO
MO3BOIAICT M30eKaTh OCOJOJECHIIN.

Hawubosree :xexaTeabHOl ¢ TOUKN S3peHHA MeIUOPAEM ABIAETCA BOJA,
B COCTaBe KOTOPOI mMPeodaaqAT KATMOHK KAXBIUA.

Onsir opomenna B Kaanpopumu (Kelley) moxasaa, 4T0 monuBHEE BOIHI,
cogepxanme Caf-Mg B ormomenunm Na-+K™>1:3, cmocobunm B Teuenme
HECKOJIBKUX 1T MEINOPUPOBATH IIOJHOCTHIO HE TOILKO CONTOHI(E, HO W COXO-
Beie comonvakm (18). Bspemennnie B mOMHBHEX BOJAX MEXaHHYECKHe MUHe-
paIbHEIE 1 OpPraHuYecKue COeJUHEHHsS UrpaioT 00JbIIyI0 POIbL B CHAGHKeHHH
IOYB IIATATEIHHEIMII HIIEMEHTAMU.

Beem mspecrHa B 9TOM OTHOmEHU: yA00PHUTENbHAA HMEHHOCTh HUILCKOTO
maa, comepskamwero go 0.6—1.8% P,0,, 1.0—-1.8% K,0, 2.0—3.2%, CaO.
BrIcOKMME KagecTBAMU OTIWYAETCA TAK/Ke M B3BEIIEHHHI Marepuax pp. Amy-
napsu u Crip-mapeu, cogepmamuit no 7—99, CaO, 2—3% K,0 (Kocraxos),
mHOro gocpopa, a3ora M OPraHAYECKOrO BeHIecTBA.
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