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BBEIEHVE

JTa KH#ra, KOTOpyD f NpeACTaBIAn, ABAASTCA [NWIHOCTHO NepepadoTaH-
Hoit, a He NpOCTHM fepex3faHueMm, "NEPECMOTDEHHHM K MCIpABICHHHM". JTOMY
CTH HECKOJBKO MpPHYHH.

- [lpexne Bcero, A nMeperpylnupoBal B Neped3faHMu 1972 r. odmyo TOY-
Ky 3peHds Ha "TpaHcmyTamdu np4 cAadHX 3Hepr#ax”, C TEeM YTOOH HMETs, B
OIHOM TOMe, OOMMpHYD KHPOpMAaIFm 00 yXe peaId30BAHHHX NPUMEHEHUAX, BO3-
MOXHOM Da3sBHUTHH, OCYHeCTBJISHHHX HCCIESHOBaHHAX.

- Jlaree, OWIO HEQOXOIMMO YARIATH, HEKOTOpHEe "IOBOIM", LMTHDPOBAHHHE
B IIePBOM HM3JAaHMH ¥ KOTODHE WUMEJH TOILKO DeTPOCIEeKTHBHHNA XapakTep, 4YTO-
OH NOKa3aTp COBOKYMHOCTL CaMHX IMOCTEeNHUX HCCHeNOBaHHWIl, HCIOVIR3yA Hauoo-
JIeE COBpEMEHHOE aHaTUTUYeCKoe oGOpYyIOoBaHAEe, YTOOH fpefOTBPATHTE TaKMM
00pa3oM BCAKHE BO3MOXHHE BO3paXeHMd MO [IOAYYEeHHHM pesyJdspTaTam C IOMOmBD
Mal0 NpAKTHKYEeMHX CerojHsA MeTOIOB.

~ HakoHell, MHe NpeACTaBUIOCH ITOJE3HHM [IPeNOCTABATE B paclopAReHHe
YYEHHX COBOKYIIHOCTE Hambosee MONPOCHHX HOKAa3aTeawnCTB, UTOOH MOKA3aTh,
Karde MepH NpPefNOCTOPORHOCTH OWIA MPHHATH B OTHOMEHAH# [POTOKWIOB X aHa-
J130B, JJIA TOrQ YTOOH YTBEDHEATH KX B yOeXHCHMM CYWECTBOBAHWHA BHABJICHHO-
Ir0 ABJISHHUA.

9TOT nmochaemHMMt MyHKT TpeCOBAT OTKAa3a OT HEKOTOPOT'O KOJHYecTBa IViab
NepBoro M3XaHHA, TaK Kak He OWIO BO3SMOEHOCTH BCE NPEACTABHTH [OXPOCHO.
[Io3TOMy A OCTaBAM TONRKO OTI'PaHHYEHHOE UYHCAO TBEpPAO YCTAHOBACHHHX "HOBO-
JOB", NpencTaBNeHHHX ¢ HanGoapmeft TouHOCTEO. JpyrTie padorH, Coaplle pac-
MOJIOXEHHHE K [IDMMEHEHmo, ITORasHBaDT, YTO OHIM U3Y4YEHH K ApYTHe THITH
TpaHCMyTaUKif, a 34ech UIIOEEHHE LOOCPOBOTBHO OT'PaHHMYEHO HEeGONsIHM YHCIIOM
9KCIIEPUMEHTOB, TaK YTOOH XODOWO 3aCBANETEJnrCTBOBATH BCO NPOABIEHHYN K
9THM HCCJIEROBAHMAM 3a00Ty Kak MHOP, Taxk U Ipyrimu,

MHe nMOKa3aloCes TaKkke HEeOOXOAMMHM PACNMDAT: B APYyLOM IIaHe MpPEIMeT
[IEpBOT'0 U3IaH{s, NOCBAMEHHHRA TpaHCMyTauMAM B OHOJIOTUH. B me#CTBHTEApRHO-
CTH A T'OBODAT — ¥ 3TO OWIO, HAYHHAA C MOMX NMEepBHX mydSmuxamu#t B 1960 r.
YTO BHABJEHHOE ABACHME ORIOC BO3MOXHHM, C NOMOMLD 3Hepr## epmeHToB, TO-
JBKO Cnarofapd CTPYKType Alpa HEKHX STOMOB, HEM3BECTHHX KIacCHYecKoft
fnepHoft Quanke. Takag CTPYKTypa SBMJIAChL PEe3YARTATOM HEeNyKimM#. B TO Bpe-
MA, YTOCH MOKAa3aTh 3TO, 8 pacnoJaranl TOIsKO OAHOR CXOMMMOCTHRR Hadiome-
Huit, B OAosOrdd. OYEBMEHO, YTO HAIKCEL, 3TO NMO-YENOBEYECKM ITIOHATHO, -
3MKM, HEMIBECTHHE KaKoR-nMGo BupammeicAd padoToR, KOTOpHE NOCTABATU NOK
COMHEHME MOD KOHLENUMO SApa aToMa C [OMOmMRK APTYMEHTOB TUNAa: ecuH OH
3TO CWIO MCTHHHHM, TO JIpyrde ITO yXe 3ameTAIA OH...(4dHaye ropopa, corxia-
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CHO HM, OOJNBlle HEYEr0 OTKPHBATH...). HAao60poT, BHIAMIMEcH y4yeHne pasHHX
oTpacneit 3HaHMA, BKIOYaA (M3NMKOB, OKA3aMA MHE YCTHYD WI4 MHUCEMEHHYD [OX-
AEPXKy B JIAYHOM [LIaHe. HO, OCOCEHHO cpeld QE3#KOB, KAa3aM0CH OYEBHIHHM,
YTO HEKOTOpHE OTKASHBAIWCEH BHCKA3aTRCH, IOKA UMEJACE TOIBKO GHOIOTHYEC-
KHe MOUTBEepKHEeHNd, TaK KaK B TOM, YTO eCTp, UMCETCA MALMIEK HACHOCHHHX
NapaMeTpoB, NPHYEM HEKOTOPHE Naxe COBCEM HEeM3BECTHH. B TeopeTHYecKOM
[UlaHe OHH NDHUIIA K TOMY, YTO BHIOBAHYJM TUNOTE3H, KOTODHE A oTOpocK,
TaK Kaxk 3TO HaxXoIWIOC, HA CTapre B paMKax NMOCTyJAara: LAA HAX pevs wia
O TOM, YTOCH HailTil NMpHeM, YTOOH BKIOYATH MOH DE3yILTATH B npaB4Ia Kirac-
ciyecKolt smepHO# QuaMku, TOrma Kak, A B 9TOM GHI yOexneH, 3T# npaswia,
BHBENIEHHHE M3 JKCIEPAMEHTOB MO "COMCADIMPOBKE" yYCKODEHHHMM YACTULIAMI,
He OYAYT NPUTONHHMA B [OJHOCTBI OTIAUHHX OnepaTUBHHX yCJIOBHMAX Ge3 mpen-
BapHTEIBHOR NMPOBEPKM B ITAX OTIUYHMX YCIOBHAX. UTO HE OTHOCHIOCK K cIry-
Yan C ITHMH QUIAKAMH.

Mocienrie ROCTARSHAA B (M3KKE OYEHb BHCOKMX LABICHAN HABEM MEHS
Ha MHCIE MOCMOTPETH, HET JIA Tam HOBOI'O MyTH JIA MCIOIB30BaHAA B peain-
SAWMH TpaHCMyTalMit TOI'0 Xe THNA, KOTOpHIt A BHABWI B OHONOTHH. B 3TUX
[OCHEHAX MOXHO OHIO GH, BO3MOXHO, NMDUGEIHYTS, B SHEpIreTAYECKOM ILIaHe,
K PE30HAHCY WM OTHOCHTENSHO NMPONNIKATEIBHOMY [pOrpeccupybueMy mefcTmum,
#Mesl B BHUIy CWIBHHR M OyeHb KpaTKMA yHAp YCKODEHHOM WACTHLH C OYEHr BH—
cokoit sHeprieff. JIpoRONKATENLHOE NaBNEHHe, He MOTIO OH OHO TAK Xe ne#fcr-
BOBaTh, YTOOH 3aCTaBATE CKOIL3MTH KAKAM-TO OGpA3OM LBE NOJICHCTEMH, pas-
JIeJIEHHHE [IOBEPXHOCTED PACCHoeHua?! 3TO Hamo OWIO MOHATE M HauGoJiee npoc-
TO OWIO H3MEDATH, TaK KAK 3HECH BBOZATCA TONBKO [BA napaMeTpa: Temiepa-
Typa 4 Hamienide, 3HAKOMHE MOHATHSA, KOI'NA M3YYaNT SBTEKTHYECKHAE TOUKA
MiHepata. fl codpalr MHOTOYMCJIEHHHe M KOHBEDIeHTHHE Ilepeceyernnd, a UMEHHO,
np# MeTamopdiaMe HEKOTOPHX MUHEpPaIoB. PasymeeTcd, # A 00 aTOoM coodmar,
HauiHadA C MOMX MEepBHX MyCaMKaimi, AMenTca "meTamopdusmu”, "MeTacomaTo-
3H", KOTOpHe ABJIADTCH TONLKO CIOBEMM, YTOOH B HeHCTBUTENRHOCTA 38MaCKU~
poBaTy TpaHCMyTalMK, KOTOpHE OGYCIOBJIEHH GHOJIOTHYECKAM INeACTBACM, MUK-
poopraHdsMami. IT0 cayyalf ¢ 06pasoBasMeM CEJNHTpH U CIIBHOIO BHBETpHBaA~
HUA KamHed NMaMATHMKOB; 3TO TaKke cryyalk, HadmonaemHit B NOYBOBeLEHMNM,
HSMEHEHHMA MUHEDAIBHHX COCTABIAOWAX (0] AEeACTBMEM MHKDOODPIAHA3MOB [OYBH.
Hixe A nmocesman atoMy miasy. HO MHe Taxkxe Kasalocy C 1959 r., 4TO Hexo-
TOpHE “"MeTamopPusMH" OGYCJAORIEHH YMCTO Guanyecknmu BosgelicTeuamd (gabne-
HAeM K Temneparypoit npus oporesesax, Hanpumep). B cpeTe NOCNEeNHUX pasoT
Teoorop OwIO OH MONE3HO MeperpymIMPOBATH Pa’3IMYHHe HaOMOIeHHA K HCoIe-
AOBAHHA, BHIIOJHEHHHE BO BCeM mupe. fl cuesman ux Ha0pOCOK BO BTOPOM M31a-
HAM MOell Kuuru "TpaHCMyTamu NMpU CAa0HX 3Hepruax", MOABUBMEMCA B Hayare
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1972 r. 3Ta nasa Owla HanucaHa jerom 1971 ., KODOa s1 ONI 3aHAT B XO-
Ie HOBHX 3KCIIEPMMEHTOB M0 MeTamop{u3mMy TODHHX NOpPOoL. Mou padoTH TOrma
CJIMUKOM MATQ (POIBUHYAACE, YTOCH A [PHAHAM HX BO BHMMAHME.

Tak Kak 3a 3T MOCASNHUE IOJH CTaIM AOCTYNHH HOBHE (PAKTH, TO A
UMEX HOCTATOYHO OCHOBATEJBHHE HMCXOHHHE H3HHHE, YTOOH NoIy4dTs oduuparnts-
HyD NOIAEepRKy. f He MOI'Yy Ha3BaTls BCeX TeX, KTO MHe [IOMOr, HHOTIA JIHYHO.
Taxk kKak TOIRKC QU3UKM, 3aBenypilHde OTIeaaMd, pacnoviaraomme HOBHMH Mmare-—
pranamud, MOTVIM OH OKa3aTe MHe 3PeKTHBHOE coleHCTBHE. A C 3THMU MaTeph-
puaiama, ewe pefKUMM, MHOTLA HYXHO IOJICO RIAThH CBOeH ouepeznu, CHCTPO He
NpOLBUHEUEKCH.

3170 HOBHit NyTH, KOTOpHI OTKPHT B anepHoi du3uxe. Bor nmouyemy s no-
Jaranl HyxkHHM QpefHasHaudTe He OHHY IMaBy, a Ueau#t Bropo#t Tom HacTroameit
paGoTH 3TOMy UCCJENOBaHMD, HOBOMY B MUDOBOM MacmTade (MHe IpuHamIexaT
HECKONIBKO YaCTHYHHX M DPasCpPOCaHHHX Nylaukaiyit; 3TOT TOM, KOTOpHHA yxe
I0ABWICH, ABJIAETCA NEPBHM COBOKYIIHHM HCCJAENOBaHUEeM Ha 3Ty Temy). llpi
coliefCTBUA HaNX HanGoIee BaXHHX HAYYHHX MHCTaHLWE, OOLBEHOMCTBEHHHX
TPEM MHMHICTEDCTBaM, CyIyT DPACCMOTDEHH BHTEKamiMe OTCONa [NpPUMEHEHHd B
reosordu, reodusMke, IeOXdMAM A T.L., Kak A B yUCTO# Hayke, KODKa MCC-
JeLOBaHWs, HAXOLAUWMECs eule TOMBKO B CBOeM Hayale, GyoyT pasBepHyTH (aT0
KacaeTcd TaKKe MHHEpaNoridd, BYJAKAHOJOTAX U T.X.).

"3ppexT KepBpana"

B TevyeHHe MHOTHX JIET MHE NMPETAIO UCIOJIL30BaTs 3TO CAOBO, PACHDOCT-
paHeHHOe B pa3/IMYHHX Kpyrax, BO $paHIm4 ¥ OCOGEHHO 3a IpaHulelft, KOHIeH-
CHPDYA MOH paCGoTH MocpeicTBoM BupaxeHdsa "sffexr Kepmpaua". Ecnu g apag-
PCh POROHAYaIBHMUKOM (OPMYJ, ONMCHBALMAX 3TO ABICHUE, TO A HE NABAT eMy
AMEHM, X MHE HE yIaeTCsa I&Xe COBCEM BCIOMHATB, KTO NepBwit HCHOAB30BAIL
3TO BHDAXEHHE; ITO y®e B [DOUUIOM.

[Ton aT#M nolpasymeBamT pPeaKldd TPaHCMYTALMK 3JAEMEHTOB adCOJWTHO OT-
JIUYHHE OT TaKOBHX KIaccHyecKolt AmepHoR m3uki, Taxk KAk OHM MPOUCXOLAT
C 3Heprueidt, mo KpaitHe#l mepe raxyueitca, 3HAUMTENABHO Gojee cracdoit, uem
Klaccuyeckue fAlNepHHe peakimd. KOHCTATHPywT naxe "CJIMAHMA", KOTOpHE He
CIIOCOCHa OCyWeCTBUTE Kiacchyeckad Pusuka. YroOH M3GemaTp NyTaHUIH, S
NPHHAL TEePMHHH "CrexaHue" Ig 0GO3HAueHMA OOLEIMHEHHs B OIHO eNUHCTBEH-
HOE ANPO ABYX IDYIUX ATOMHEX Afep (KOTOpHE, C 3ITOTO MOMEHTA, ABIANTCA
"nopwsanpami” , "IORAHCAMGIAMA" DEaNlM30BAHHOTO AHCaMGIA). BO3MOXHOCTH pas3-
HEJEeHudA, B OPYyTUX yCJIOBUAX, TaAKUX [104aHcamOelt NOKa3HWpaeT, YTO OHA He
"CIWIHCE" B OIHH; "CJMAHMA" He HaGMONAeTCA, X MX Da3lefieHHe HeIw3sd yIo-

AOCMTP DACWEIICHHO; Kaxini NMOLAHCEMGNE COXDAHAET GBOW CTPYKTYDY, OHH
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Kak OH "CleyeHH", d MX paspeNeHAe 3aKIQUACTCH B "paccioenun” .

B aTuX TpaHCMyTammax np¥ cradoit sHepruM He HAGADAATOCH HUKAKOR pa-
IAO2KTUBHOCTH. "PaccioeHde" NpOUCXOLMT "Ges CyYKa, 0e3 33N0pPHHKH", Ges
"HCKD DasMHKAHUA", YTO OOYCIOBAMBANOCH GH BHDHB2EMHMM vacTHLaMi. Paspes
ABIACTCA YSTKUM, KaK y opexa, KOTODHil BCKPHBAETCH C NpUMEHEHUMEM HOKA
0 HapyxHOMy OCBOLY, C HaAMEHRilAM COIPOTHUBICHUEM, KOTOpHIl €TI0 OKpyXaerT.

B ueHTpe snepHux UcCHenoBasall Caimie G ipoziesIal SKCNEpUMEHT B WwKagy ¢
TOJICTHMM CBAHLOBHMMA CTEHKAMH, YTOOH 3aMUTHATE XWBOE BEW]ECTBO OT BCAKOIO
BHCWHETO OCIyYeHHs, OT CJMNKOM CHIBRHOI'O QoHOBOrO Wyma. ITOT Wrad Owr oc-
HameH Haiidollee COBPEMEHHHMU MAaTepHalami, CBEPXYYBCTBUTEARHHMH HENpepHB-
HEMH PETHCTPADYOUMMA MPUGOpamMd, MO3BOISMNIAME OGHapYyXUTe 00y pamMoaK—
TABHOCTD, Jaxe OYeHp cnadyw, POMSBOIAMYD MDA HMCIOJE30BAHHNYX ouonoruye--
CHAX mpoueccax TpaHcMyTauMi. OOHT OHI OTDUUATEARHEM: HAKAKOH PanHoaKTUB-
BOCTH4, MO kpaitneft mepe, KOTOpyD MOXHO OCHapYXUTE, .

ITOT THN TPAHCMYTALWK KOHCTaTHPOBAICA, IVIABHHM O0pa3oM, MO mepeme-
wenmn nporona (*H*) wmm supa kucaopoma (*0). 4 NpUBELY pa3NTUYHHE HAGTD-
ACHHA, KOTOpHE MOXHO OCBACHUTL TONBKO IBAKEHAEM +C; ¥y MeHs Her, K aromy
MOMEHTY, CACTEMaTHYECKOT'O NCCIEMIOBaHUS, KOTOpOe OPUBOIAI0 OH K MHCIHA O
-C. B nauGoussmem wicae sccrenoBamntt yuactsyor *HY wm £0, # M 3710 yBH—~
JiM. He HCKINYEHO Takke, YTO MOT OH GHTE *Li, HO, K 3TOMy BpEMEHHM, Ha-
CKONBKO MHE H3BECTHO, HET HUKAKOTO CACTEMATHYECKOTO UCCJIETIOBAHUA, NO3BO~
JADUEr0 yTBEDXEATH, YTO 3TO AMEeT mecTo (Wi ecum peur HUIeT 06 omHOBpEe-
MEHHOM IBHEEHHM 3 MDOTOHOB NPK YacTOM LEifCTBMX XBOCTA AMAHOKUCJIOTH, 3a-
KaHYMBAOWETOCA MEeTUNsHOR Tpymmoit CHy). Bor noyemy xarsile He GymeT Bo3-
HAKaTs BOMPOC O HaG/LQmEHMAX, KOTOpHE OCRACHANTCH, KaK KaXeTcH, TakuM oG-
pasom. (OmHaEKO B NpuwioxeHMn g NPenCcTaBnAw ORHO MACCHeNOBaHMe, B u3KKe,
MOKasuBabmee, 4r0 Li CMOIVIA MOAYYATE TpaHcmyTaume#, OCyciaoBNeHHO! map-
JEHHEM ).

[lockoMsKy 3TM peaxudid DpPOMCXODAT Ges PAmUOAKTHUBHOCTH, TO MMEEeTCH
ORCICPUMEHTAIRHAA KOHCTATAIWA, KOTOpad 3T0 OGLACHAET: OHM BO3MOXHH TOJMp~
KO CO CTaCWInHHMA HyKIMIaMd ¢ 0CpasOBaHuem APYTHX CTACWIBHHX HYKIAIOB.

B 3TuX dopmyrax GymyT BCTPEYaTRCA TONBKO CTACWIBHHE, IIPHDOIHHE HM30TOMH.
YToGH U3CexaTy Kaxoi-auGo OyTaHAUH B HanWUCaHMA, f ODUHAN 3HAK :=: (upra-
€TCA: IKBHBANCHTHO...), KOTOPHii [OKA3HBAET, YTO ITO He XAMIAS ¥ He K1ac-

CAMeCKaa (UM3NKA; 3TOT 3HAK OTJIMHYAETCH TAKKE OT T€X, KOTOpHE NPHHATH B
MHPOPMATHKE; ero Jerko meyarars Ha muliyue mawdHke, Tak, a sanmmuy B Ka-

YEeCTBE [PHMEDOB: _
13A1 + 1H =0 ysi leg + g0 :=: 20Ca 1451 + gC :=: opCa

B arux fopmyrax 4MCIO BHM3Y CIEBA ~ 3TO YUCIO NpoOTOHOB Z, KOTOpoe
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OnpeleiseT HaspaHue AlemMeHTa. EcuM HeoOXomumo OHThL dosee TOYHHM, TO 3TO
CyneT, Hanpamep, Tax:

24 16q .~. 40 40 ly .=
12M3 + 80 = 2003. [5%)8% 200& — 1H = ng

Uncao BBEpXy CJeBa He SABIAETCA aromHo#t maccoll A, a UKCIOM HYKJIOHOB.
C IpyTHMiA CT2CHIBHHMH K30TOIIami Mg K O nomyywm IZpyrue CTaCWIsHHE A30TO-

o Ca:
26M 16, ._. 42 26 18 o= 44

Bcerna OyneT COXpaHAT®ECA OCO3HaHHe TOrO, YTO npudaBreHue (WIM BHYK-
TaHWE ) BO3MOXHO TONBKO HPH YCJHOBHU, UTO OyZeT HOXydYeH TONBKO Hepanuoak-
TABHHR HYWIAN (BHIEYNOMAHYTHE NpPAMEDH He ACYEDNIHBAOT BO3MOXHHX HCTOYHH-
KOB BCEX CTaCHIBHHX M30TOMOB Ca).

MoxHO mmeTs

lgN+ 130 = ?%P WA eme 14N + l70 31?

HO HMKAKAA DEaKIMA C INpYTMMA CTACWTBHEMH K30Tonamu N ¥ O HEBO3MOXHA, MO-
CKOIBKY HHaYe NpHILA G K DaNAOAKTABHOMY P (OBno npoBepeHo B Cakie, YTo
HEJR3A HMETE HK L4N’+ 160 HK 14 w 15 ﬁV+ 8. ITHM BOCIPOK3BOINMIACY
9KCIIEPUMEHTH, OCYLECTBICHHHE B ONHOM ANOHCKOM YHHUBEpCUTETEe, VI nonTBep-
KICHAA MOMX HCCIemoBaHuit).

TakoBa CymHOCTS NpaBWI, KOTOPHE MOTYT HaGIOAATLCH BO BCEX Hcenexo-
BaHAAX, OTHOCAWMXCA K "s@pexry KepspaHa'. Quu OyIyT eme yTOYHEHH BHOCHE-
ACTBHK, TaK KaK BCe DeaKIMH, OTBEYANUHE BHICHA3PAHHHM YCJIOBAAM, HE BO3-
MOXHH, MH yBAINM MOYEMy H YTOYHMM 3TA NpaBUIa, ITH NOCKeTHMEe GHIH BHBE-
BEHH A3 GOMBWOrO YMCIA Pa3’HOOCPASHHX 3IKCHEDAMEHTOB, HHUKAK HE ONnpoBepruy-
THX RO HacToAWEro BpemeHH. MeHs1 He 3acTaPamd OH CKAa3aTh, YTO HMKOLIA He-
A83A OyleT HaCMONATh TPAHCMYTALWA C DALMOAKTABHHMA U3OTONAMA. fl KoHCTA-
TADYD TOIBKO HaGMONEHUs, CHENAHHHE K 3TOMy BpeMeH#d. Ecuu Ou HEeKOTOpHe
MUKDOOPTaHU3MH, CITOCOCHHE XAT® B CITBHO Danm#OaKTHBHOR cpege (BoCHpoH3-
BOIACHL OHCTpEEe, Mpexie YeM PaspyWMThCH, U TAKAX H3BECTHO HECKOIBKO THIOB)
MOTJIH neﬁcraoaams Ha DaJlMO3JIEMEHTH, 3TO OTKDPHIO OH NyTs K "Guomerpamupy-
eMOCTH" DalMOaKTHBHHX BEMECTB. ITO HE ABIAETCH HEMHCIIMEM; A yYesr 3TO B
MOAX NPEImecTBYDUAX KHATAX, MDUBOIA COBMAfanmHe HAGMONSHUA; OHH norpedy-
0T CHCTEMAaTHYECKOro A3yyeHHA (3TO fABIEHAE GHIO DEATM3OBAHO TAKEE C [OMO-
{50 OYEHH CWIBHOT'O NaBNEHMA: PaIfOAKTUBHHI Gepmwiiuit 7Be CTAHOBHATCH CTa-
CHIRHEM 7I_ i).

Kak crencrside BHmEHA3BaHHHX NDPABAT MH 3aABMIM, YTO TOABKO CTalWIR-
HHe HYWIMIH (HEepansoakTHBHHE ) MOTYT BCTynaTe B peakuyn npu "afpexre Kep-
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BpaHa". U3 aTOro gawra crelyeT Takke, YTO HAKOIIA He OyHeT HACTOLATHCA
PEAKIMH C BXOIOM WIA BHXOIOM H3OIMDOBAHHOrO HejtTpoHa, HeycToituspol, BHe
flpa, 4YacTAIM. [0 kpaiiHe#t mepe, K ITOMy BpemeHd HHKAKOR peaKiyMu 3TOrO
TANIA He OWIO KOHCTaTHPOBAHO.

Ipyroe clrelcTBHe ITAX NPABAI: TOABKO GaNaHC nporoxoB (£) BOBcE He
ROCTaTOYeH A MMOHCKA BO3MOXHHX peaKupit; HeoOXOmMM Takke, ¥ OHHOBpEMeH-
HO, HYJEBOA CalaHC HYKIOHOB COIVIACHO BHNEHA3BAHHHM npumepaMm, I'me cymMma
3HAYeHW# MHUEKCOB, CBEPXy M CHA3y, ABIAETCA ONHHAKOBOX CJIEBA H crpasa
OT 3HAKA 3KBABANICHTHOCTH.

BCnioMHMM Takme, YTO €CHM 3TH peakuyH o0paTHMH, TO cJIoBO "odpaTHMsit"
HE MMEET TOro Xe SHaYeHHA, YTO X B XHMAH. 3TO O3HAYaeT, 4TO 3Ta o0paT-
MOCTp TPECOyeT XPYyI'KX YCHOBMit; B GHONIOTHM K HMM OTHOCHTCS pasiHyHue dep-
MeHTH (4TOOH 3TH PepmeHTH NDHHALIEXATH  BHCWMM WIX HUSMAM OpraHu3MaMm).
/MEHHO TAK KABOTHHE YACTO PEATK3YRT 12MH + g0 :=: ooba. Ho Hemsas yrTBep-
XOars, 03 NpefBapUTEABHOIO JKCIEPAMEHTA, YTO BO BCEX CAyyadx BCE THIH
KABOTHHX OYHLYT AaBaTh 3Ty peaxijmn. [Jaxe eciu YCTaHOBNIEHO, YTO KaKaA-TO
PeaKimn NDOMCXONAT, y YeJOBEKa, Hanpumep, TO He 0CA3aTENsHO, YTOSH aTa
PeaKUdd BCErZa NPOMCXOIMNR y YeNOBeKa. MW yBMIMM, B MeIMiMHe, cayyaft ¢
kanieM, KOTOPH! YEJOBEK IPOH3BOIUT TONBKO B dops0e, ROTHA MOABIAETCH
CRIOHHOCTH K THNIepTepMMM; TOT'HA OH pacxomyeT Na (1M + g0 :=: 19%). Ta-
KXC DacTeHMA NPOM3IBOIAT peaxujo 19K + 1.H = 2OCa; HO OHH He peJqaoTr Ca,
Hcxong U3 Mg. Hens3a Takke memaTs oGodmeHwdt, HCXOIIA H3 CepuH 3IKCIepHMEeH-—
TOB Ha OZHOM M TOM X DacTEHUH, ¥ TOBOPATH, YTO BCE DACTCHUA BHIIOTHADT
STy peaKuyo NO NPOM3BOACTBY KANBLUA, MCXOAA A3 KAXuA. B TiaBe "CelpcKoe
X03AHCTBO', 0GHapyKuMm SKCIIEPUMEHTANBHYD NOAPOCHOCTH, MOKA3HBAVMYO, YTO
pacTeHuA, npouspacTamMe HA H3BECTKOBHX [IOMBAX, He MOT'YT NDOU3BOIMATSH
KIBLAA; BOT MOYEMy OHH JO/DKHH YepIIaTh €r'0 M3 NOYBH, M NI03TOMY OHM pac-
TYT TOXBKO HAa M3BECTKOBHX 3eMIAX. Y HUX HET HUKAKOT'O depmeHTa, mO3BOMIA-
omero M4 camuM nesare CBOM Kanswait, ucxoms us K, Mg wig Si. Kax Buzum,
HAKOTZla HET MPOCTOr'0 MpaBWia, MPHICUHOIO BCErNa K NOoBCOLY. M yBHIMM
Takke, YTO peaKlMH MOTYT oCpamaTECA B 3aBHCHMOCTHA OT pH. Ilocnetmoe oGo-
OleHHe, [POH3BOILHAA SKCTPANOIAUAR ABIADTCH COKpaileHHHMN DaCCMOTDEHHAMHA .
Toreko cucremarHyeckue OKCIIED/MEHTH [I03BOANT OYEPTHTH NpodiieMy. 3TO Gy-
A€T [OKa3aHO Ha HallMX NpUMepax.

Iipn ucnors3opanuu FU3MYECKAX METONOB Takke KOHCTATApPyONT OGpaTHMOC-
TH. LI1 HEKOTODHX MUHEDATOB BHCOKOE IABJNCHHE M BHCOKaf Temneparypa Nnpo-
H3BOIAT peaxiym 1341 + lH = 1481. C Ipyriam4 muHepatamu HaoGOpPOT:
14Si - 1H = 13A1. 3aMeTHO, YTO He cayyaltHo, YTo HalpaB/IeHNEe DeaKIMu
CBA3aHO C pH cKarrHO! nopomu (GoasmMHCTRO CKATBHHX I[IOpOA colepxar Gosee
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Wix meHee Mj, Ca, ¥a, K), & cuATanT, YTO CHAILHEE HODOHH HMMEWT KHUCJIOTH,
KOTOpHE collepxaT nmo MeHplelk mepe 52 % KpemHesema. OrTcmpa, oSWiHe [HEaoY-
HOI'O WA WEJOYHO-3eMeJEHOr0 3JIeMeHTa H3MEeHAeT OCHOBHOCT® CKalsHOR nopo-
IH, HedcTByeT Kak "{umoc", MpUYEM TOYKU IBTEKTHUKH CMEMAOTCA, IS maHHoi
TEMNEepaTypH [UIaBJeHNe TOPHO# NOPOEH OyIeT NPOUCXOLATE [IDH IepeMeHHHX
IaBJIEHHAX, KOTOpHE OYHYT OMNPENENATs HanpasieHHe cmetienus H wid 0, Torga
MOXHO TaK#e peakiji CXeMaTHYeCKH NMPENICTABUTE C NOMOUBIO TAKOH 3alucH, KaK:
13A1§§El481 (Me yBrIMM, mouemy - 2°ﬁ TOM - OHA MPOUCXOIMT Jierde B Hampa-

-H 8
BICHAM 1Al ~Ea | St i Mowemy Takue peampm, Kax 1oMg—> 13AL W 4, 8i +

p8 —> 5P, HEBO3MOKHH A HHKOIIA He Hadmomawrca npx "afdexre Kepspaua",
KOTOpHIt HEKOTOpHM 00pa3’oM oGaanaeT SfPexToM "MATKOCTH", MOCTEMEHHOrO HAa-
BJI€HHS, TOLAA Kak NDH PE3KOM ymape NpOTOHA, NMOCHaHHOTO C Gounmofl 3Hep-
T#e#t, ITOT MPOTOH MOXET BHEIPHTBCA B JOGOE ANPO, €CHH er0 SHEPIAs yoapa
moctaroyHa (HO NOIBEpKEHHHA TakuM 0GpazoM “arpeccuu” HyWIMN, peardpyer
3a Cosee AIH MEHEe LIMTENRHOC BDeMd M BHOBL BO3BDANAETCA K DPaBHOBECHI
NOCPEJCTBOM PalMOAKTHBHOIO HIMYYeHUd),

MH XOTeJH NPEencTaBUTE AN OCmMX NPUHLMIOB 3TOTO ABJICHAR, YTOOH He-
NOCPeICTBEHHO BOATH B KypC NepBHX IVIaB. HACTaMBAaA Takke Ha OTPaHHYEHHAX,
YTOOH YUTATENs He NHTAICH IKCTPANOIMPOBATE OIMCAHHHE peaxuMu Ha IpyrHe
OnepaTABHHE YCJHOBHSA. HallOMHMM, YTO HMKOTTA He HYXHO TEDATH X3 NOAA 3pe-
HAA OCHOBHOA NPHHIWI HAyKM, KOTOPHIl IMAcHAT O TOM, YTO BGAKOE MPABWIO
NPKTOLHO TOJNBKO B paMKax cHTyaiyit, MOXOCHHX TeM, KOTODHMA HOJ30BAIACEH
NpHA €ro yCTaHOBIECHHH.

MHuMH ciOBamM, NpMMeM NpABAIA KIACCHYECKOM (M3MKM, KOTIA OHH SBISI-
WTCA WIH KaKyTCA XOpOWO yCTaHOBJICHHuMH (OHH JANEKH OT TOro, YTOGH OHTE
TaKoBHMA Bce). HO TOZBKO KOIIa MCIOAR3YDT NDOTOKOAH VIS OCYHEeCTBIEHHA
METONOB, AHAIOTMYHHX TeM, YTO NOCAYKWIA IJIA yCTAHOBJIEHHA 3THX IPAaBHI,

He Oynem nuTaTnCA 3KCTPANOAADOBATE UX C JETKOCTHO HA CHTyauds, I'le KCno-
/I530BaKHHE CPEACTBA MONHOCTHI OTIHYANTCA. B ITHUX NOCHEHHHX CIYYagX TONE-
KO IKCHNEPHMEHT MOXET DEeluTs BOMPOC O NPATONHOCTH WIA HENPHIONHOCTH MNpe-
RHIYUAX MPaBwi. Beaukne QU3MKM OCO3HaT 3TO ¥ YacTO of 3roM roeopar. Jo-
BOJBHO 3a0aBHO OTMETHTH, YTO MHOKECTBO (H3WKOB, CIIMMKOM Y3KUX CleLMamdc-
TOB, PELKO 3TO MOHUMANT (M HYXKHO JM NMPUHAMATH CyXIeHHe ANEKCH3a Kapena:
"3a cneudar43algp... MIATAT OTpaHAYEHHOCTE yma"?).

BOoT novemy 3pgece NpexcTaBNeH Ha0Op HEYA3BHMHX, BOCTPOMZBONAMHX JO-
Kas3arensCTB, MOKA3HBAOUHUX, YTO METONMKM, HCNONL3YEMHe Kraccuyeckoil usu-
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Koit, He MOryT mars 3To# nmociensell BOSMOXHOCTE MMETER CBOK TOYKY 3peHHs
Ha fpeIMeT, KOTOpHit M BHABWIA B 1959 r. IloCTAHOBKA ONHTOB C Tex fop
OWIa yCOBEpHEHCTBOBaHA, M3MEHeHa, B He# HCMoNp30BaHK Hausoaee COBpeMEeH—
HHe NDKOOPH, K MH XOTHM, YTOCH 3TOT TEKCT OT 1974 I'. MOCAYXAT COMMIHOM
CTapTOBOA OCHOBOA LA WMPOKHX KPYTOB (MSHKOB, CHAEIyDUAX 332 HAM [0 CIeNaMm
[INOHEPOB, KOTOPHE B TEYEHHE HECKOIBKMX JEeT B ODULMAAIBHHX CUOJOIHYECKMX
H QU3AYECKUX JACOPATOPUAX NONYYMTH HECKOIRKO HOBHX 3JIEMEHTOB, O KOTODHX
peup OYEZeT xairwme.

Ho MHOTOe ocTaeTcA eme CTesNaTh; OTKPHBARTCA HOBaA OTPACTE: (M3HKH,
K OHA NpejglaraeT HOBHME NMYTH B TOM, YTO KacaeTCA GHOJOT#M. Hccremorareis,
KOTOpHE TONaMH TOMYYTCA Ha MeCTe, HE BHXOINA HA Ha YTO HOBOE, Teneps Ba-
JAT mepen coGoft ABepr, KOTODYD MH MOMHTANMCH MAKCHMAIBLHO OTKDHTE, YTOOH
OHH OYYTWJIACH NMepe] MMPOKAMA TOPA3OHTAaMU, COBEPEEHHO HEA3BECTHHMHK HO I10-
CIeOHET'0 BPEMEHH.

i copax B 3TO# KHMI® CYTH TOUHHX IKCIICDUMEHTOB, KOTOpHE CHJIA MpOo-
AGJAHR VI IOKA3aTeNbCTBR CYWECTBOBAHMA TPAHCMYTALMA COBEDMEHHO OTAMY-
HOi NPHPOIN OT ToO#, KOTOpas M3y4YaeTCA KIAcCHYecKoh anepHoft guznxoit.

9TO ABNAETCA B HEKOTOPOM cTemeHs HayyHoil OCHOBOH, HauMHAg ¢ KOTOPOI
MOXHO NEDPEXOIMATH K fpAMEHEHMAM.

CywecTBynT A Ipyriue, MHOTOUMCIEHHHE, HAGMONEHMA, YacTo [IepexpoeHHue
TIOCANBHHMA 3KCITEDUMEHTaMM, HO KOTODHE He CTald OGBeKTOM MONPOCHHX CHC-
TEMaTHYECKUX MCCACNOBaHAA, HOBOIBHO OGCTOATENLHHE, YTOOH S MOr yTBEpX-—
AaTe, YTO peakimu, KOTOpHe OOBACHAKNT 3ITH Hadmomewud, mellcrauTensHo mme-
JIK MECTO. Cpems MPOYMX CYMECTBYET BONPOC IIPOMCXOXKISHAR 3JEMEHTa, HalmeH-
HOr'O B M3CHTKE, KOTOpDOE MOIVIO OH OTJAMYaTsCA OT TOTO, UTO MOXHO OHIO OH
NonyMaTs npexue BCero M0 aHANOIHHA. JIEMEHT, KOIMYECTBO KOTOPOI'0 yBEMdH—
JIOCB, MOI' NIDOUCXOMATE HE M3 3JIEMEHTA WIM SJEeMEHTOB, YMEHGUleHHEe KOTOPHX
ONPEREJICHO aHAIW30M, TAK KAR MMEeTCH, BO3MOKHO, IpyTOft 3AeMeHT, mig Ko-
TOPOr'0 Heé NPOBOIWIOCHL KONAYECTBEHHOE ONpefeNeHHe K KOTOPHA TAKEe YMEHp—
mwies.

BeposTHO, 3TO GymeT cuayyalt cepu, focfopa, asora, yriepona, 4TO H
TOMBKO clerka KOCHycs B HactTodwe# padore. Mou MCCTefoBaHMA MO aHUOHAM
He Tak#e MHOTOYHCIEHHNE, M HUX TpedyeTcA 3aBepuuTs. Mou ycundsa GwIA 0CO-
GEHHO NMOCBAWEHH HECKOALKHM KATHOHAM. JTHUM OGLACHAETCH TO, 4YTO B LEJAOM
HCCIenoBaTend, KOTODHE CTPEMWLACH, NDPOBEPUTE MOH DACcOTH, OHA TORE BHECJU
BKIAL B pacuipende HCCHemoBaHult Mo KaTuoHam.

B cooTseTcTBMM C 3TMM A NMpOmy UYATATENd B CBOMX pa3roBopax, CBOMX
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COYAHEHHUAX HEe CUMTATEH HAyYHO YCTAHOBJNEHHHM, YTO DEaKIyu, [IpUBEIEHHHE B
3TOR KHAI'e KaK OfNpenefieHHHE, SBJIANTCA TakMM OGDa3OM CIPABOYHAKOM IVIAB-
HHX HEOCNOpMMHX TDaHCMyTaiMif, BrojHe BepOATHHMH ARIADTCA M Apyrue, dak-
THYECKM N0 Da3HEM COBN3LA0MNM HalMoIeHdAM. [pyride ABIAOTCA BO3IMOKHHME.

Ho B 001acTH BO3MOXHOT'O HYXHO OHT®H OCTOPOKHHM M CWIBHO HACTaHBaTh
Ha TOM, YTO 3TOT IIpM3HAK B HACTOAMEEe BPEMA ABIAGTCA ele CYCGHeKTHBHHM.
Hax cremcrBde, BHCKA3WBAETCH NMPEROCTEDEXeHHe NMPOTHB HEKOTODHX SKCTPano-
JAAIM#, BCTPeYablKXCA B Pa3HHX padoTax, KOTOPHE COBEPWMEHHO HE OTPAXaloT
MOe MHeHHMe. JI0 cero BpeMeHd B OHOIMOTEKAX M0 BCeMy MADY MMEOTCA pasoTH
10 MelAUAHE, NBUEeTeTHKEe, CEJsCKOMYy xo3alficTBy, IeoJOrud, gurocodusd 4 T.Xn.
B KOTODHX, HHOTIA H& MHOTHX CTDaHHIAX, U3JIAranTCA MOM DPACGOTH CJIHIKOM
CXemMaTH4yHO, HMHOTHA HeTO4YHO. CymecTBYeT ueJoBeYeCKad CKIOHHOCTR, KOTOpas
COCTOHAT B OGOCMEHMH, HHOI'ZA B CAMNKOM NETCKOK MaHepe. Jaxe eciu peaxims
onucaHa TO4HO, OGoCmeHHe ABAAETCA OmUCKOo#. OHA MOXET NMPOMCXOIATE TOALKO
B yCTOBMAX, CO3NAHHHX JUIA 3KCMEDAMEHTa, KOTOpHH# MOoCHy®RAN mis ee ocymecT-
BIeHHA. WUmocTpaiuo 3ToMy MH yBAIMM B IMase "Cedsckoe xo3aficTBO" Ho mo-
BOLY Das/ifyds MexRNy KaIslie@uivHMH M KATLUeQOCHHMA DPACTEHHAMM.

YuraTenam HacTogwe# KHACU, KOTOpHEe OyIyT MMETE TaKUM odpa3soMm TOYHOe
npencrasieHde 00 ITOM ABIECHAH, CNellyeT BCETNA COBETOBATL CBOMM codecejl-
HHKaM "00paTHTBCA K MCTOUHMKaM", NOAYy4YATs, UM TOXe, NpelCcTaBIEHHe O TOM
YTO CHAeNyeT Hixe, He NMOJaraTsCAd Ha TO, YTO OHH YMTAIX B JDYTOM MeECTe,
3a ApYTHAMA MOMAACAMA. KCT® KHHUIH, B KOTODHX PacCMATpPUBADTCA MOX DaGOTH
TOYHO. (Iydasocws, 9TO aBTOPH NPELCTABAANE MHe CBO# TEKCT mepen TeM, Kak
ero Hameyarars. TakdM 00pa3soM fi MOT MCIPABHTH BCE CayJaltHHe OUMOKHM, JHK-
BHIADOBATE BCAKYO CJHIKOM BOJIBHYO MHTEDNpeTalii, MOLYWNyl0 BBECTH YATATE-
Ja B 3a0ayxueHse. Ho 3To cocTaBAdeT JALp MEHRUMHCTBO, M MHE BDEMHA OT
BPEMEHK COOOmanT O TEKCTaxX, O KOTOPHX A He 3Hao, KOTODHE CJIMMKOM Cymec—
TBEHHO UCKaXapT MOM pacOTH, Yame BCEro uucrocepiueyHo. Ho ciIyyawTcs Tak-
Xe HamepeHHHe LWMHAYHHE UCKaxeHud, Hepopmauuu, NMPOIMKTOBAHHHE 3adHTepe-
COBaHHHMM HK3KAMM COOCDaXCHAAMHM H Iaxe OTKPOBEHHOK HeYeCTHOCTEO. YUEHHE-
9TO TaKHe Xe JoO4, Kak @ Ipyrde, C UX NOCTOMHCTBAMH W HENOCTaTKaMH, U
¥X MOpalpHHE ypOBEHp He AMEeT HUYero odumero ¢ Hayko#; 3To Gouswas pas-
HAULA. ..

BoT noyemy HyXHO BCEria CHTH Hadeky, KOI'ma umeerTcd #HPOpMalUs TO-
JBKO K3 BTOPHX PYK.
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BMECTO HAYAJA

fl He OyAy paccKasHBATEH 3[€Ch O HAGMONEHHAX, O CUCTEMATHYECKUX IKC—
NEPUMEHTAX, ABIAOUMXCA CICNCTBHEM MOMX COMHEHHH M KOTODHE MPHBEAA MEHA
K yOBXAeHMI0, YTO €CTB TaKiM TPAHCMYTALMH, KOTODHE HEBO3MOXHO BTUCHYTH B
NpaBKia Klaccuyeckoill Haykid. f cuejgar 3To paHee.

B nydmkampax ¢ 1936 no 1939 r. A NOKasal C MOMOU® 3KCHEDUMEHTOR,
NPOBENCHHHX Ha 4eJIOBeKe, YTO ITOT MOCNeIHMH He pearupyeT Ha aleKTpHYeckdit
TOK COIMaCHO 3aKoHaM, KOTOPHM Hac OCy4YalM B WKOJIAX UHXEHEpPOB—NIEKTPHKOB
WIK B KypcaX [0 NICKTDMYECTBY BHCWEI'0 00pa30BaHMA. 3TO NO3BOJIHIO MHe
CHTE y MCTOKOB nepecmoTpa (CKopee, NMONHOrO NpPEOGPA3OBAHAA) HamAX Mpei-
MHcanuit N0 NpelynpexneHio HeCYaCTHHX CHyYaeB, CBA3BAHHHX C 3JIEKTPAYECT-
BOM. XOTA MOMMH NEpBHMA NETANBHO pa3padOTaHHHMA JNEKLMAMA GHId "PeHTre-
HOBCKHMe JiyyH" Mopuca Jle Bpointa (u3xanume B Journal de Physique -1922),
ONHAKO 1 ORI B Kypce NOCTHXEHHH, NMONYYeHHHX NPH UIYYCHHH, MACIONL30BAHHMY
9TOI'0 H3VIyYeHMA, H MCXOLA U3 ITOr0 fakra, A Tam TOKE NPEWIOKAT OFHY MO-
IupUKaMo K perviameHTamu4 1934 r., B KOTOpO# OKaswHBanoc, B HausHO# ¢op-
Me zioBepHe "3HaHMp" Bpava, KOTOPHI He NONYWAT HUKAKOTO 06pa3OBaHMsg, HOC-
TORHOIO 3TOr'0 Ha3BaHWsA, [0 ITOMy MpPEAMETY.

Takum o0pasom, # CO3HaBal, C TOI'0 BPEMEHH, ONACHOCTH SKCTDANOAAIMA
HEKOTODHX 3aKOHOB (M3MKK HA yeJoBevecKuit opraHusM. I HaxomWICA TOTHa B
JIHOHCKOM OKpyTre. IIo DOy CAyXOH X CBOMX MCCIENOBAHWA # GHI TaKke XOpo-
IO OCBeNOMITeH O NeHCTBHH Ha YeNOBeKa H KHBOTHOE MOHM3HMDYOUAX HanyveHuit,
Handosiee OflaCHHMA WCTOYHAKAMA KOTODHX OHIX DEHTTeHOBCKUE JYUH U Npupon-
HHE DaNKOAKTABHHE BEUWeCTBA, IIPHYEM HCKYCCTBEHHad pPalKOaXTHBHOCTE B TO
BpEMS He MMeEJIa NMPHMEHEHMS K OTDaHMuHBANACE MAHMIYIAUMAME B HEMHOI'OUMC-
JIEHHHX (¥3uYecKUX JadopaTOpHAX; ONHAKO {1 GHI yIMBJICH He3HaHHeM npofecco-
POB O CHOJIOTMYECKHX NMOCHKEICTBMAX, O KOTOPHX OHM HE WUMENH MOYTH HUKAKOTO
NOHATHA, BeXn GHOJIOTWS He Owia WX npofeccueft...; Ho yyamuecs, JaC0paHTH
M3-3a HE3HAHMA ONAacHO OGNYyYaIHCh. Sl BHIEN, YBH, MHOI'O HECYACTHHX Cayya-
€B, MHOI'ME M3 KOTOPHX 3aKaHYMBANUCH GHCTpOft cmepTrio.

fl BHAMATENRHO CAeIWI 34 pPadoTaMi, BHIOAHAEMHMH B HHCcTHTYTE aroMHOll
QU3AKH, KOTOpHMM DyKOBOmAT B JMoHe XaH THOO. OMacHOCTE PEHTTEeHOBCKUX
Ayye#d OWia TOIZA XOpOWO K3BECTHA, HODHYEM NMHOHEDH M GHUIA MEDBHMM XeprBa-
Md; OIHAKO MaccCa MoJn30BaTeJeil 4acTo 0 He3HaHWo, YacTO [0 HeGpeXHOCTH
NPUHAMALA TONBKO WUTN3ODHHE MEDH fIDeJOCTOPOXHOCTA, M A BMEWMBAICH, UTO-
OH [ONYyuATsr 3fPeKTHBHY0 NPEBEHTHBHYD peIVIAMEHTAIN0, a4 TAKXe YTOOH 3amu-
THTH (HA3UYECKMRA U MEeIMLMHCKMI MepcoHAN, KOTOPHIl MCMOIR30BAI DANMOAKTHB—
HHE Belecrsa, He pasjuyad NMPUPOTHHE BEmecTBA M UCKYCCTBEHHHE pAagAOM30TO-
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nH, noromy uro Komo-Kopd, B 1934 r., nokasam, uTo IpA MCKYCCTBEHHHX
TPaHCMyTaIMAX, M3BECTHHX C 1919 I., MOXKHO TaKxe [IOIYYHTs PaTACAKTHBHHE
BéllecTBa, HE CywWecTBywlHe B MpHpoIe.

Cpasy nocne BO#HH, OKOHuMBIeHicA B 1945 r., g GwI npusBaH B [lapux
KaKk eIMHCTBEHHH# HaydHHA ynOJHOMOYEHHHit npu MHHACTEPCTBE, YTOGH Npenc-
TaBIATE €r'0 BO BCEX MUHUCTEPCKAX W MEXMHHHCTEPCKHX KOMHCCHAX, KOTODHM
OWra MopyYyeHa KAk pa3s 3aWMTa OT HEHCTBHUA pamHauHi. B CBASH C 3THM S GHI
Ha3Ha4YCH MOCTAHOBIEHHAMH WICHOM IDPYTHX MEMMHHHCTEDCKHX KOMHCCHIf, DyKOBO-
TAMHX HPYTHMH MHHHCTEPCTBamH (BHYTDEHHHX NeJ, TpaxiaHCKOi 3allHTH, OTIE-
JICM, 32HUMAOUMMCHA YI'DO30H aTOMHHX GOMOADIMPOBOK HIH XpaHeHHeM - o5, CBHH-
LioM - pDam{OAKTHMBHHX BEWECTB, KOTOPHE MOIMM OH BHCEOGOIMTECH [IpM noxape;
MHHICTEPCTEOM OGUECTBEHHOTO 3IOPOBLA; MPOMHUIEHHOCTH: ynopamoyeHue Mare-
DHATOB H YCTaHOBOK WJIA NMpenoTBpaueHHs OMAcHOCTH M T.n.) Sl Owr IHUPEKTOPOM
IO BHCUHMM CEA3AM; I'€HEPaTbHHA IMPEKTOD MHHACTEDCTBA OWI, B KOMHCCHAX
STOTO MHHHCTEPCTBA, HASHAYEHHHH TEMH Xe MOCTAHOBASHHAMH, YTO H 1, Kak
NPENCTABHTENs ULHTDAILHON AIMMHHCTDAIMH, B KAYeCTBEe He HA3BaHHOTO MO
MMEHH, TOrJi2 KaK MHE B JIMYHOM KAvyecTBe OHI MOpyYeH HayyHN# acreKkT Boael-
CTBHE MOHX paGoT B 3TOH OGNACTH, HACUMTHBAOWAX TOTNA CTaK no 10 xer.

HanesleHHH 9THMM QYHKUMAMHM, A MOT 3alPOCHTE MHEHUE (nHOrma 06g3a-
TEJIRHOE ) ¥ BH3BATH JWGOrO HAy4HOI'O ClietHalticTa QU3nka, GHOIOra 4 T.I.

MO OYeHp y3KOMy BOMPOCY. Sl MOr' 3aNmpauHBaTh MHEHHE TONRKO HaHOOIEE KpyTi-
HHX CIeLIHaTHCTOB HaLWMOHATLHOIO MacuTada. Takum 0o0pa3oMm, BOMPOC HE COCTO-
fI B NPUIJIAICHHH KAaKOIr0-JHGO Npofeccopa WK HCoJlenoBaredsd, axe Havyary-
HHKA JadopaTOpHu GOJpWOTO HHCTUTYTA WIH LIEHTDA HAyYHHX KCCJIeNOBaHHiL,
ANGPHHX HMH IpYTMX. ¥ MEHA C HMMM HEe GHUIO HMKAKOI'O OfMIHATEHOIO KOHTAK-
Ta; OHU MEHA He 3HAIH. TO Xe OTHOCHTCA M K aHOHMMHON MAcce MHOTHX THCAY
du3UKOB. TQIBLKO OCOGHE OGCTOATENLCTRA NNO3BOMIANH MHE, B JIMYHOM ILIAHE, KO-
HTaKTHPOBaTh, C HEKOTODHMHM JIOABMH “M3 HM30B". I Tam Haxomwr JIoLER HHOI'TA
UCKITOYATENEHHX, HO OT'DaHHYEHHHX NPUCKOPGHHM KOHPODMU3MOM, TONMTABUHXCH

Ha MECTeé B X NOBCEIHEBHOH# paGoTe, MHOTIA ynaBUMX IYyXOM H Iaxe oGeCcHoKo-
CHHHX CBOMM OyLyWMM, TOTLLA KaK HYXHO CTOIBKO CHENAaTh, YTOOH HITH Bhepemn,
10 HOBEM NYTAM. ECIM OH OHH UMEJH Bepy, HEMHOTO TEepNEeHHsA; paspelleHHe co-
BPEMEHHOI'O KPH3HCA KIACCHYECKOd (PH3MKM GymeT HaiileHO He [IOCPENCTBOM yBO-
JBHEHHA THCAY M3 HUX H [IEPEBElCHHA MX HA JeATeJBHOCTE, [IDOTHBOMIOKHYIO
TOH, KOTOpaf MOCJYXWIA MPHYMHON HX CTpemIeHHA K dusuke. [locnenHAAa He cmo-

IJla H30exaTs IOCTY/NATOB, KOTODHE OHA cama BO3LBHIVIa, U TE, KTO HX BO3I-
BUI', HE XOTAT KOHCTATHPOBATE MOpPaXeHHUs H3-3a CBOEIrO ynpamcTBa. Ho Heme3d
Cuo Gosplie GOPOTECA MPOTHB HEIPEONIOTMMOr0 TEYEHHA: COBPEMEHHAd SMlepHast
du3HKa TOUDKHA OGHOBJIATECH. Lesel0 HacTosme#t KHHTH ABIASTCA NOKA3aTE OIIUH
nyTe. OOpamascs B Mot ampec B 1968 I'., npofeccop ecTecTBEHHHX Hayk M3
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CopGoun PeHe &opon POBOpAZT, 4YTO A "GHI NepBuM HucnpoBeprarenem” npa
DyGIAKALMA MOAX pasoT B 1959-1960 rr. Ho ell€ O MHOT#AX MOMEHTax HOpeIcTo-
AT NOCHOPATYL; eme MPENCTOMT WIKTelApEas padoTa g Beex QU3MKOB, KoTOpHE
CMOTYT BHHATY M3 OOIIAHEHUS OPAHATHX LOIM. jl 3H&D, YTO B HEKOTOPHX LEHT—
bax ANEpHHX UcCremoBanult SO IpAHATO, YTOCH 9YaCTh BPEMEHA HCCIEeNOBATE-
Jielt OWIa OCTaBReHA MM CBOCOIHOR Iy JIOGOT0 ACCIENOBAHUA TOMMAMO HaBA3aH-
HOf#t padoTH. 3T0 mosBoLwIO HECKOJNBKEM T'DYMIaM YOTDEMHTBCA IO MyTHd, KOTO-
Puit 1 OTKpWI. OHu OOIyqiin 3amedaTelsHHe De3yXnTaTH. f CIedap Ha 3T Ha-
MeK maiwue,

T SN e NS Al e

JACKyTHDYs ¢ KpynHHMA COGLAATHCTaMHA, A HE MO, KOHEYHO, IpeTeHNo—
BaTes HA OIMHAKOBHE C HMME 3HAHAA B X OGJIaCTH; 3TO MOHATHO CaMmo COGOd.
Ho MHOTOIMCUMIVIMHAPHAA CTOPOHA MOell HegTesHOCTH 00A3HBaNA MEHA BHAMG-
T&JIBHO CICIATE 38 pasBUTHEM Hayka. i MOI', TakAM o0pasom, EMETs CYKIEHHIE
O COOCWEeHHR, KOTOpoe MHe Hapand. § JEXE MOI' NUCKYTHDOBAT® C KAXKIHM, Ol
DEIeATs TO, YTO OHIO HPABWILHEM B €T SHAHHAX, YTO OWIO TQABKO BHBOIA-
ME, KOCBEHHHMH TOYKAMN 3DEHHS, OKCTPANOIALEANK 43 Hao/wreHdd. f noxyyan
C BesdvualliniM DOYTeHAeM H XEBRM HRTEPECOM MHMEHHE STAX BATHHX yyeHHX. Ho,
[OpasMuC/IAB Hal HEM, A ero Jaje BCero OTBEpraX, TaKk KaK 4ame BCEro mpa-
Bana, KOTODHMH OHM HONESOBANACE, OHIK BHBEJGHH 43 BKCIEPAMEHTOB, HpOBe—
ACHHHX B yCNOBMUAX, CJHMUKOM OTIMUAKHAXCT OF TOr'0, 9TO HPOACXONAT B XABOM
OpraHasMe, JTO BH3BAIO KO MHE, 4uTO [0-ueJIoBeYeCKH HOHATHO, BPARIECHOCTE
94CT4 HEKOTODHX "mMmeK”, OmuK &3 KOTODHX m#car , Haopamep, (4 He Ha3n-
Bap ero): "Ho, Hakower, TOCIONUH, MH yBepeHH B Hamax LEdpax”. f Bospaxar,
¥TO IEJO He B ero COOCOCHOCTH K BHYACJICHAAM, HO CaMd OCHOBH, K KOTODHM OH
OPpAMEHAT CBOM uudpH, Owia JaGo JIOXHEME, JIAGO COMHHTENLHHMA, 4 BHIACHCHUA
Ha TAKAX OCHOBEHHUAX He MOIVIA MEHS OOMaHyTs. Jla O3BONATCA MHE npasecTa
OnHy 3a0aBHYD MCTODMD. BHAR, YTO, YTOSH OHH HE TOBODWIH, MOE, a He X
MHEHH#E BOCTODKECTBYET, MOCIE MOEIro yxona B oTcTraBKy B 1966 r'., OIMH 43
HUX @MOJ OOVIBlIOE YAOBOJM%CTBME HOTYYATE yNOBIETBOpEHUE, Haldcas, 9TO A,
HakKoHell, OHT "oTBaxeH" or KOMACCYH, I'le A NpaBwI B TeveHue [IOKOMIEHHMA ,
3TO MEHA No3a0aBWwio, 4 f [paHAT 3TO C yJHOKOM, BH3BAHHOH UM, Tak Kag
3T0 OHID moxsairoff, KOTOpyD ero [IOCPENCTBEHHOCT, BO3AANA MOel HefTeaRHO-
CTd Ha HalMOHAIBHOM yPOBHE NMPOTHB WOp 9pe3mepHolf clleudannaanud, Torma
KaK 3Ta JMYHOCTE, COBEpIIEHHO HEM3BECTHAS KaKUM-JTAOO0 OTKPHTUEM, 3aHMMana
CBOA BHCOKHME JNOJXHOCTH GJIArofapAd TOMBKO OlIpENEJIEHHHM "IICHUXOJOTrTIeCKM
Ka4ecTBaM"” ~ 3TO CIyYaeTCHA - TOrNA Kak OHA GWiIa B IeACTBATEIRHOCTHA Juie—
Ha BCAKOLO HayYHOTo cmucia. Ho & RpuHamTexar x aTof KaTeropud "OpOKIATHX'
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BHCOKOIIOCTARIEHHHX IOCYNApPCTBEHHHX YMHOBHUKOB, OOBUHEHHHX B pervlaMeHTa-
LM OCNIacT# NEeATEJNRHOCTH, NpuMeHMmMo#t mO Bceill cTpade, COIrJIACHO CBOMM CO-
OCTBEHHHM BO33DPEHMAM: KAKAMA OH HM OHIY MAHACTPH X [NapTaMeHTCKOoe Ooup-
IMHCTBO, KOTODHE MPOXOUAT, HAYEr'0o He MEHACTCA B JUHAM 4X [IOBENEeHHUS, OHN
BEYHH, ..

fl nmpociemAn mar 3a uaroM NDOEBMXEEME B CO3IaHMM sAnepHOl fusdkid, 0o-
JHOCTBO OTCYTCTBywUEe# B OQALMAILHHX [POIpaMMax MOAX ACCHENOBaHMN; TaKaM
0o0pa3oM, S NOMYYMI Takoe Xe, II0 3TOMy IIPEeIMETY, Camoo0pa3OBaHMe, Kak #
BCE .TOAZA MOEr'0 NOKOJIeHUA. [[0 pomy MOUX OOA3aHHOCTe# A Zveda HOCTYI B Ha-
uoosee CexperTHHe JadopaTopud. I BHEesa cTapT, KycTapHuii, Hamero Komucca-
paaTa no aroMHOf 3HEpPrdd: COOpyReHde BO jiBope dopra llaruiton Hawero mnep-
BOTQ aTaMHOIr0 peaxropa ZOE; CTerIONyBHHE DajdoTH B Kasemarax {popra. B TO
BpEmMA CyweCTBOBAI IaTGIOTAYECKUH MCAX03 4TOMHOIO CEKpeTa..., KOTOPOro y
Hac He OHWJIO, HO KOTOpHit OWI y amMepakaHileB. CTeKRIAHHHE TPYOKM THyIM Ha
TOpeske #a CaydailHHX MOLCTaBKaxX NON NMDEIJIOTOM Toro, YTO Hels3f OWIO 3a-
Ka3arTs CTEKIAHHAHX ABNEHMl Ha DHHKe, TaKk KaK MO ACHOJ530BAHHOMY CTEKIY

MOKHO CHJIO BHBELATH, TAI XUMAYECKO# peariyd, KOTOPY® OPCBONMIA.... Bce
TOMy cooTBeTCTBOBano. B Kosrex ne Qpaxc Kosuo-Kopu padoran sa roacrolt

IBepw, 3ameprToit U3HYTPH (Tak Kak ero JadopaTopid OXpaHaIacs AEHp M HOub
IpAYeM BCErNa KEM-TO BHYTPH) TPemA MUPOKMME CTAISHHMA 3aCOBamu; IIpAYEM
nepen 4 3a @Beprl BCErNa HAXOWINCH "TOPWLIH".

! mOocKONeKy A BOCKpewanw B mamaTh Xoumo-Kopd, KOTOpHIA KAk pas B 9TOT
MOMEHT U3ydaa HeiiTpoHH (X MO He3HaHU® GUOJIOTHYECKOTO HEHCTBAA y HEro, B
ero Jadoparopud OWIA CePre3HHe HeCYACTHHE CIydYad: HEeCKOJLKO erc COTpYh~
HAKOB MOIy9di# NIBORHY0 KarapakTy Ha o0a Ias3a, Ipd pa3padoTKe LMKIOTPOHA
OT HelTPOHOB, KOTOPHX TOTHA HE yMENA XOpOMO NETEKTAPOBATH, X £ NMOKA3al
HEeNOCTATKA 3allMTH), TO IO MHCIEHHOR ACCOLMALMA A Iymap O ero xeHe YpeH,
moueps Ileepa o Mapu Kopu. OHa Owia mgupexTopom Pan#eBoro AHCTATYTa, CO3-
JIaHHOT'O 2e marepsb. [JocMOTpeB ee JIalOpaTOpHM, S TTOWesa B ee KaluHer, ITQ-
OH COOCWMTH C PA3JIMYHHX OMACHOCTAX, KOTODHM MOIBEPTaTICH €€ COTDPYIHMKMA.
Tem Haxonmwiacy CuydaifHHE yCTaHOBKM, "CamOme]K4", Kax B0 MHOIMX Jadopa-
TOpAAX, HO TaK¥e 4 TWaTeJnHO CISJNAHHHE YCTaHOBKHA, BHIOOJHEHHHE CHEIMalé-
3UPOBAHHKMA HPEeINpUATAAME 10 TPEGOBAHIN HAYAIRHKKOB CAy=®0. IociaenHse,
KaKk i yCTaHOBMIMKY NpACODOB U OCOPYINOBAHUA, MNpPaKTAYECKA HAYET0 He 3HaAHd
O NpenynpexneHdl HeCYaCTHHX CJIy4acB M NPOPECCHOHANLHHX Ooie3Heil, BH3BaH -
HHX DarMoaxkTUBHOCTH. HeBeneHde, HeOGOYMAHHOCTL, NOCAIHHE NPUBHYKA, OCY-
CJIOBJMEHHHE TeM, YTO NP CONPAKOCHOBEHMHM C OMNACHOCTEK KAKOHE HeHp X Ha
NPOTARCHAM IOHA BHAMAHME IPATYIUIAETCA, BCE 3TO [DABEJNC K TOMY, YTO OHK
CAeJNald MHOrO nomeuleH#l onacHuma. Jper Xoumo-Kopa o6 3ToM Takxe HHYEro
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He 3Hata, nyMas TQIRKO 00 4CCAefOBEHMAX, HO He 0 cede. OHa Iymana, YTo
[IOJ MOKPOBOM CBOEI'0 KadWHETa, kyla HUKOTAA He MOonajgalo HH ONHO panuoak-
TABHOE BEWeCTBO, Npudyem 3anper OWn AC0COJNNTHHEM, H OH COOMNLAICA. KakoBo
¥¢ OWIA0 ymuB/eHde, CIEHywllee 38 CKEINTAYECKON YJAHOKOH, KOrEa A NOTpedoBal,
TéM HE MEHEEe, NPOU3BEecTH B KalOuHeTe U3MEpeHud. f CeCHOKOWICA IO IBYM
OpAvAHaM: s OWI yIUBASH LBeToM JiAna MpeH Xomao-Kopd; OpaxkTMKa, KOTODYD
A MMEeX [0 lieficTBAN DanAOAKTHBHHX BENECTB HA OPraHA3M, 3aCTaBWIA MEHM
nonymars, 4TO OHa OWIa Ype3MepHO OCXy4YeHa, 4YTO OHA GHIA CHIRHO MOpaxeHa;
S CHeJa] CONOCTaBJeHHEe C 3aMedaHmeM, KOTOpoe A TONMLKO YTO BHCKA3ald Mo
YCTAQHOBKE BEHTWIALAA KM KOTOpOe Ccpasy OHJIO BHIOJHEHO, YIPOUEHHO A Haodo-
poT, B LOnBae, B NOMEUCHHH C DANUOAKTABHNM 3O0JIOTOM; 3Ta TAXesasd NHIG,
KOTOpYD HyXHO OHIO OH OTCACHBATH BHM3, HA YPOBEHH IOYBH, TOABKO MOJHA-
Majlacp BBEPX C YPOBHA MOJa HA BHCOTY IHXATENBHHX OyTe# @ BHOpacHBanacs
BO OBOD, OOX OKHO MpeH Moumo-Kopa. CueTuux lefirepa oCHapyxan mOCTyae—
Hie B BHcEe# cTemeHM omacHolt mosw. ArMocdepa xadumdera Owra onacHoff, «
CYETUYAK OCHADYRAT, YTO PaIAOAKTABHAA [IKAER COCApATAach, B lTasax CTapore no-
Ja, HaTepToro, BHMHTOI'O, Ha BHI 4ACTOI'0, HO CONIepxalero B 11a3ax GOIsWYD
OnacHOCTE, TaK KaK OHA HUKOIIA He OwdmanAch. MHCTATYT, Kak 3TO 4acTo OH-
BaeT, OHI CefieH; MAKCHMyM KDEIdTOB WIO HA UCCAEIOBAaHAE; NPAKTHYECKA HE-
9ero He OCTaBaIOCh HA MeDH (e30mMacHOCTH. f MOCYRWI ee OOJYYNTE: HeoGXOmd-
MHE KDeJIATH, LA TOro YTOOH NpOIRNaTs HeoOXOmMMHE padOTH ¥ 0GecHeqdTs
KOHTDPONB, NPOBOIAMHA CHEIMAIBHHEM OPOMHIUVIEHHO~-CAHATADHEM BPadyoM, OCHAlleH-
HHM COBDEMEHHHMH NETCKTHDYyOIMMA npacopaméd. Bce 3TO OWIO cHejaHo. YBH, £
Opawen CHLAWKOM TO3HHO, TAK KAK MEHee 4eM dYepes I'0I 3Ta BeJNMKAaA yueHad
yMepia - EepTBa ITOI0 KyMyJAPOBAHHOT'O IeliCTBUA DAIMOAKTMBHHX 3¢derTOB,
KOTOpHE NOPaxaloT MCHOATAmKA. KoTjpua dX uyBCTByems, TO YXe CJIAMKOM NO3IHO.
Bce @ccuenoBaresad 4 padOTHUKA 3TOrC MHCTATYTA MOLBEPralick HepAoIAYec-
KOMYy MEIMAIMHCKOMY KOHTPOJIN; TaK Xe KaKk 4 ydyeOHHEe, MCCAeNOBaTeAnCKHAS H
OPDOMHIVIEHHHEe YYPEKINEeHAs, B KOTODHX NepCOHal NMOIBepXeH OGIyUeHMn; XpoMme
KOHTPOJIA C NOMOMS® MHIABMIYySIBHOH IVIEHKM WiM HO3AMETpa, KOTODHE MOCTOSH-
HO HOCAT B 3THAX NMOMEWEHMAX, HEOOXOI¥MO NPUCTVIATE K IOICYETY KPOBAHHX
TeJIel] 10 KpaiiHeil mepe Kaxiue WECT: MECALEB — B 32BACUMOCTA OT 3KCHO3M-
i - YTOOH OCHApyX4Tvx HA HauGojee paHHell crTanudM Bo3HeiicTane Ha KpoBs,
YT0 JIeT'HO YCTAHOBUTS.

Ws3-3a moero, yHuxansHoro BO OpaHLM#M, MONOREHNA HA CTHKE QU3MEA M
O#0JIOTUY MEHA OOHPOCWIA NMPEeJCTABMTS MOM PACsOTH LIA BHCWETD oGpas3oBaHnd.
BeXesCTEAE HELOCTATKA BpeMeHM A He MOTr' MpMHATS BCE NPOCHOH. WMeHHO mo3-

TOMYy B HallOHaiisHO}t WKONE UCKYCCTB K pPEMEcCea £ CMOI' NPMHMMATEL TOIBKO
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YCTHHI{ 3K3ameH IBa JHA B roAy; A HanpaBawl ONHOT'O 43 MOMX COTPDYAHAKOB
IpOTATATE KYPC B HECKOIBKO YacOB B HeleJn # NPUHATS yYaCTHAe B NUCSMEH-
HoM zopy. Ha Ilapaxckom mMeIdupHCKOM faKyrsTeTe A TaKxe yJacTBOBAl B yCT-
HOM KODH HA CePTHIMKAT 0 CHeLMaIsHOCTA. MeHS NPOCWIZ O Kypcax Jekuad
Ha [lapuxcKom JaxyJqnrTeTe B KayecrTse “mpenonasaredda”. Torma Kak B OFKHOM
HHCTUTYTE, OPAMO MOABELOMCTBEHHOM [JaQUXCKOMY YHABEpPCATETY, H WTAT KypC
B TpANUAT® YacoB B TOX B KAYECTBE "DyKOBOIATENd JeKimit". TakaMm o6pazom,
MO€ UMAd MOXHO OyHeT HallTM B CnpaBoyHARe npenofasareseft "llor, Hayk". Kpo-
ME TOT0, A HOMKeH ORI HAlPAaBJIATH HEATEABHOCTS IPOMHIVIEHHO-CAHATADHHX
Bpayeit.

B Teven#e npaiuard Jet, NOC/HSLOBATENBHHMA MAHMCTEDCKAMH IOCTaHOB=
JIEHAAMHA, A OWI OCGNIeYeH ITAMM HAyYHHMA DyRKU4AMHA, L0 MOelt OTCTABKA.

Ecma Ou afpexTuBHOCTS MOelft lieATelNsHOCTH He npA3HaBailacs, A OH He
BHIIOQJHAL TaKk AOITO TaKide (QyHKLMM, KOTOPHE BO3OCHOBJIANUCE KAKGHE Tpd I'o-
iaa, A JMMIHO IJIA MEHA, a He IPOCTO B KAYECTBE KOTo-TO. f1 mONydmwr oxodpe-
Hi€ KPyNHHX yYeHHX, KOTOPHE 3aHUMATA CBOH HOCT TOMBKO MO MX HEOCIOPAMHM
KagecTBaM. OHM 3HaMM, YTO OHY HE 3HAIM BCErOo. OHH OWIA 3HAKOMH C DKCMEe-
PUMEHTamfl, ACXOIS M3 KOTODHX OHLH YCTSHOBJNEHH KIACCHYECKAC 3aKOHH. OHH
OTKa3a/CH OTOPOCATH MO DE3YABTATH, HOIYYEHHHE B OTIAYSMMXCH ONepaTdB-
HHX YCJIOBHAX.

Bor moueMy OHM MeHA NOIIEpxamd, Korma B 1955 r'., BCreNcTBHe paHa
CMEPTEIBHHX CIy4YaeB, HpOACMENMHX B OYEHb CXOKAX yCAOBASAX, X HOCHE H3y-
YEHMsT NaHHHX BCKPHTHA, S BHCKA3&Il COMHEHAA O IPUTONHOCTHA HEKOTOPHX Ha-
YYHHX 38KOHOB, NpAMEHEHHHX K 4YeJOBEeKy: 3IeCh MHE NIOKA3a10Ch, UTO MMEHHO
Xumig He CHIA COOCOCHa OGBACHATE 3TH HAGIDINCHAA; HAIALO SABASHAE cyomo~
JEKYJIApHOE, MOEET OHTH, CyOaromHoe, ClefoBarelsHo, (usmdeckoe, peanazy-
€MO€ MABHM OpTaHd3moM. Torza s HpemUpAHAN CACTEMATHUYECKHE HCCACLOBAHAL

Ip4 HONNEepEKEe GONSMAX T'OCYLNAPCTBEHHHX Jadoparopuf, KOTODHE GHIM OTKPHTH
AJIA MEHA Glaronapd mMoMM {yHKuMAM. B 1959 I. COCTOANOCH pacopocTpaHeHMe
MOAX B3IVIALOB. Takum 0o0pa3soM, A BHCKA3aICA NpA MOJHOM [NOHAMAHMA HE{OCTO—
BepHOCTe! # pocroBepHOCTEH AmepHOR PA3UKA.

BereicTBAe MOEr0 OOJOKSHAS A MOI' PACOPOCTPAHATE OPAIMATBHHM oyTeMm
HEKOTOpHE IPAMEHEHHMA MOHX HCCASHOBAHAR IVIA aIMAHACTDATABHHX CAYAS Hec-
ROJIBKUX MAHACTEDCTB, IJIA Jadoparopult, IIA NDPOMMIUIEHHUKOB, IVIA Bpaueft &
LIl AHCHEKTOPOB IO TPYAHY.

Onupasces Ha CNELMATMCTOB BHCOKOI'O paHra, HeCMOTPA Ha HEKOTOpPOEe YMO -
JIaHAC TEX, KOTOPHM f Melial, A MOP PACHPOCTDAHATH CBOM PACOTH C HMOMOWLD
nyGuakaigil 4 CounHeHult Bo GpaHImMM ¥ 3a rpaHdLei. MHOrma ¢ [IOMOUB0 JOBOIE
HO NPONOVIRATENBHHX NMEepeiay N0 Paldo i TedeBdleHMo (Hampamep, 40 MUAHYT
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IO nporpamue "EBpoma A21" B mpge 1961 r.), mnpauem s HECKONSIX CTpaHex
(Geasruiickoe TeleBanende B 1960 I'. 4 T.4.). Mog I€pBaA KHdra Cura onmyd-
JMKOBaHA B 1962 I.; yepes wecrs MECALEB OOTPeGOBATOCE e nepensnakue.

B fAnoHuu oHa mommaracy Tame K KOHOy 1962 r. ToT xe npuem B CoenaneHHux
lirarax: nepeag kuura OHTa ONyGIMKOBAHA TaM B Mae B 10 000 sk3emn-
JApax; B TOM Xe IoLy noTpedoBanocy cuexars BTOpoe usnanae. [lepepomy Ha
HTalpAHCKUA, Hemerkuit, Pycckuit, anrnuiickuft (omus s Coenanennux Wrarax,
Jpyro B AHrmaz) IpomaBanice NECATHaMA THCAY SKSEMILIADOB NO BCEMy mupy,
B HAy4YHOM MU3LAHMA OHH IIPEACTABIADT PelKOCTs. IT0 [ICKa3HBaeT, IO Kakol
CTeHend HOBOE, KOTOpOE OHM HECYT, NDABIEKNO BHUMAaHHAE cBoejt OCHOBaTe b~
HOCTBD, TaKk Kak TO, YTO He QCHOBaTeNBHO, OHCTPO paspyulaerTcs; 5To a3Bec-
THO, A CONT npexpamaercs.

o7 (0¥, (0) 4= (YOI DY TpaHcmyTauut u Hpyrux TpaHcmyTaimit nmps cradux SHEPTUAYX,
BO3BMOREHX GJaronapa Taxoit CTPYKType Ampa HeKOTOpHX aToMOB, KOTOpy® He
CMOIIa yBMAETE KIAcCHUECKAas QusuKa, BCAELCTBHE TOrC, YTO OHa BCerna npo-
BOmATa MOUCK Ha OmHOM OyT#, KOTOpHY Grur NPONEMOHCTPUPOBAH B 1919 p. Pe-
3epPopiuoM, @ OHa HEKOTIA HEe Jymara o ToM, YTo mId TOI'0, 4YTOCH HUCCHAEno-
Bars HEHSBECTHYW OGNacTp, TYRa HYAHO HPOHAKHYTE C pa3HHX CTOpOH. B 1959
T. s yKasax Ha eme OMEy cpemu HmX. MMeHHO mror 3Tax uccurenoBaHuit # Oy-
JeT NpeiCTaBiIeH.

BHPATIE O.HEHOTOPHXICIPAHHHXIHABHDHEHMHX

Benexcreue Guerporo pacopocTpaHeHus mMoux pador mo BCEeMYy MHUDY A no-
JYGWI C DA3HNX CTOPOH dupopmano, IORa3HBawiy MHE, DA NONIEPAXE CCH-
JOK, Y4TO nmpodirema HEHYJICBHX CalaHCOB B Gmomorna OHI& yXe NABHHM—UIABHO
ocTaBleHa, YTO OHA 3aHMMaNa MHOTUX Accarenopareneft. Ho oHa ocrasanacg
de3 oTBeTa. BoAnILIHCTBO QHAIATAKOB A30ETaTd Ienars BHBOIIH, KOTOpHE GHUIM
CH CTDaHHEME C TOiy SPEHMA KIacCHYeCKOl mozuimm, i OI'DaHMNBANNACE OG-
CKTUABHHM #3JIOXSHAEM CBOBX pesyisTaros.

limMeHHO Tak CriHLIEp, MHXEHEP-XUMUK, OHBUMN ACCHCTEHT U3 CopGoHHw,
COOCWIAT MHE O CBOUX COGCTBEHHHX padoTax, NOLCKaS aHME IIMTEASHNEM 4CCre—
AOBaHneM, OpOoIeTaHHNM ®poitnirepom, podPeccopoM ecTeCTBEHHKY Hayk B Cop-
CoiiHe, KOTOpHi OnyGIAKOBAT CBOX aHAIATAYECKUE pe3yisTarH ¢ 1921 no 1928
I'. @poitprep YCTAHOBAN, uTO JamaHapmi (LiurHye BOIIOPOCIIM B BUIE [TOJOCOK
Ha HawAx noGepexsAX) nmpom3BommwIA M04, TOrHa XaKk yyaT o6 o6paTHOM, T'OBO-
PAT, YTO BoxopocR "rrcapyoT" moxm, KOTOpHY OHH GepyT y mopd. 3aBenywouit
Kaenpoit snepuoit Pasaka B llikose ACKyCCTB U peMeCeJs TAKXS NPUBIEK MOe BHA-

MaHi€ K aTum padoram dpoitniepa, o KOTODHX A He 3Hal. OH gar mue CCHUIKY
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Ha ero IVIaBHMA TPyIN N0 3THM pacdoTaMm M NPACOBOKYMWI MHE OTOKONMO CTpa-
HMI[, OTHOCAWAXCA K ITOMy METaCOi43My H0Ja B BOOOpOCHAX. H cMOr O3Hako-
MATHCA C 3TOR KHUTOR B GgOamnoTeke COpPCOHHH.

dpoltarep, He roBopA 00 3ITOM onpelne/deHHO, COHl yOexJIeH B CyUecTBOBa-
HUM TpaHCMyTal#, [Opoa3BOJAWweid HOA M3 OJOBa, NOCTymaougero 43 omopH (ovo-
BOHOCHHA I'PaHMT), K KOTOPOR HpuKrpenrsercsa BONOPOCHs. OH NHTAeTCA 3TO 1O-
Ka3aTh, HO CMOTHK&EeTCA Ha BOnpoce dalaHca 3apanoB # MacC. JTO 1POA3OMI0
3-3a4 TOrQ, YTO OH Npudles CAANKOM paHO: HEfTPOH OHI OTKPHT TOJIBKO B
1932 r. Ero padora, mperncraaiaAnmas OOwWlof MHTEpec, ocTanach 0e3 NOCHes -
cTBuil. 1 ee U3MOXAI, OYEHp CXATO, B ONHOH A3 MOHUX KHMT.

MHe Owi10 cooGumeHO Takxke CnuHILIepoM 00 KCCIEHOBaHUM, IIPEICTAaBJIANILEM
eife GonplAf AHTepec, BHOOMHEHHOM HeMmuem $oH [ep3eese. OH onyGJAKOBaX C
1875 no 1883 r. cepan Opolp OTHOCHTEABHO GaNaHCA HECKONBKAX INMEMEHTOB
IpM IPOpAcTaHUM PA3IAYHHX 3€peH. B KayecTBe XyAsTypalpHO# cpefH OH AC-
MOJAB30BAT PACTBOD B IACTALIAPOBAHHON Boje, coepXauifii omHy WIA KBe COJA.
Taxum o6pazoMm, B Kaxgoi napTud, [OCTABNEHHOR HA MpopacTaHue, COCYIH CO-
IepXamd OmMH MOCTOAHHHR AHMOH, MpUYEM KATUOH M3MEHANCA OT ONHOW napTau
K npyrofi. Jlpyrue ONHIH [OPOB3BOIAULACK C NOCTOAHHHM KaTHoHOM (marHuem, Ha-
npumep), TOT'IA KAK MEHAJICA 3HMCOH: KapdoHar, cyiandar, gocdaTr u T.x. mar-
HUA .

OH mp#wes K BHBOLY, YTO HOCHEe aHaili3a NpopoClAX pacTeHult, yIUTHBAA
3MEHEHHd, OpoMcle e B nuraredsHolk cpelie U BKRIAL OT MASHTUYHHX 3epeH,
NPoaHATM3APOBAHHHX OTIEJBHO, HAGMOLAMNCY yBEIAYeHUd WIA yMEeHpWeHNA HEeKO-
TOPHX IJIEMEHTOB. 3IeChk IpoBeleHa, Ha MOft B3IVIAN, OOAsmAasg OCHOBATBIBHAA,
NepBOCOpPTHAA, MHTEpecHas pacoTa, 4 fi BOCIPOM3BEN HECKOJIBKO erc Tadiuil B
"TpaHcMyTamMAX Opd cladHX 3HeprusX'. 3a HAM He IMOCJIeNOoBalId MO IBYM IVIAB-
HHM NPUYAHAM:

— TOrIA OTKA3HBALICEH LONYCTHTH, YTO €CTH Jpyrue, KpoMe XMUMAJECKAX,
peaxiid B RABOM; MOITOMy OTGpacHBaloCy BCE, 4YTO KA33/I0CH, UTO OHO CTa-
BAT II0Jl COMHEHHE 3aKOH NOCTOAHCTBA MATEepin, YCTaHOBJEHHHH 3a crojeTde
KO 3Toro Jasyasne;

-~ OTOpACHBATA e€r0 pe3yApTATH, 3aABIAA, YTO HEBO3MOXHO pasIequTh
BIdAAHAE KATHOHOB ¥ AHAOHOB; OCOCEHHO KOI'LA UHOI'IA NLHCYTCTBOBAZA CMECH
IByX KACAOT 4 HBYX MeTawoB (43-3a 3TOro, K ToMy %e, PoH I'epaeene uHODr-
Ia C&M HelpaBWIpHO MHTEpHpPeTHPOBAaN PE3YyABTATH, HO TaM €CTH IIONPABKA).

JledCcTBATEIABHO, OH ABWICA CJMUKOM paHO. ToipKO cnycrda coxee 10 JerT
nocne ero nocjaeiHeil NyOAMKaidd Ha4YaId [1pelnoJarars, 4YTO CYUECTBYOT TpaHC—
MyTaly4, O 4eM CBULETEJNRCTBOBANA PANUOaKTUBHOCTE. OH HE CMOI', KOHEuHo,
NpeNCTABATE HUKAKOTO OCBACHEHAS Ha aTOMHOM OCHOBE, HO L3 KadyeCTBEHHHE
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4 KOJAEYeCTBeHHHE pe3yJIbTaTH, A HUKakoll HayuyHw! CMHCI He UmeeT Ipasa OT-
BepraTe pPesyiAnTaTH 0e3 OpOTUBONOBOAOR MO KpailHed Mepe TakuX e MHOTOUA-
CJHSeHHRHX 4 TaRKUX Xe DasHOQOpasHHX, Kak Te, KOTOPDHEe OH XOUYET [IOCTABHUTH
IO, COMHEHMe, K COXICHMO, HAYYHHR CMHCI ARJIASTCS DEXKOA Bemrw y "yye-
HuX" 1m0 npofeccidd, KOTOpHE NPElIOYATADT NpEeXne BCEero OTPHUUATH X OTKA3H-
BapTCA A3~-3a IOIMATE3MA NOBTOPHATYS SKCIECPAMEHTH, KOTOpHE INOCTAaBIANT HO-
BOG, He yRIaIHBamlieeci B KX Bepy.

fl coodwan Takke, 9To COaHHIep, KOTOpH# lNar mMEe 3HaTs O padorax PoH
Tepseene, mepenan ax Taxxe mpodeccopy Bapanke, 3aBeiymueMy Jadoparopueit
OpraHfgecKof xumad [JapAXCKOTO NOATEXHAYECKOr'0 AHCTATYyTA. JTOT Nmpodec-
COp pemwICA NOBTODATs: 3KcoepumeHTH QOH I'ep3eese, H3MEHsA, TEM He MeHee,
XOI HCHOHTaH4R, MO MOEeMy MHEHAp, HanpacHo, TaKk Kak g MPOBEPpKUA 4ero-rTo
HyXHO OR234aTHCA B TEX Xe ONepaTUBHHX yCAOBAAX. HO OH XOTENT OCOGEHHO yn-—
POCTAT® KyASTypy, IyMad CHeJaTe TakuM 00pa3oM ACCIeInoBaH#e Oouee CTpo-
ram, Gojee HANeXHHEM, TAK KAk 4UCJIO OapamMeTpoB OHIO yMEeHpmeHe. fI He Owi
COrMIaceH C HUM OTHOCHTEN®RHO TaKOro cmocoda nelficTsmit, Tak Kak OdosorAvYe-
CKOe IIOBEeJieHAe, BCerna ciaoxHoe, nedopMUDOBAHHOS CJIMUKOM COMBOMMMM OTKIO-
HeHdAMid, #3BpamaeTcd. OOHAKO OH IepXal MeHA B Kypce NOIy4SHHHX pes3yrsTa—
TOB, [0 RpafHei Mepe, HECKOALKUX 43 HAX, 4 OH TOTOBAICA A3KATS KHATY,
TIe OH OH OTpasmI JEecATs JeT HccaenopaHmit, HO OH HeOXAEAHHO ymep. fl He
3Hap, OyOyT J& €ro pesylsTarH ONyOIAKOBAHH €TI0 cemre#, Tak KaK TaMm pevs
HgeT O padore, KOTOPY® OH NPOBOIAN JAYHO. DyneT xairs, ecld 3TOT ATOr
pacoTH He OyleT OCHapOHOBAH.

®oH Tepaeere He OWI NEpBHM, KTO AHTEpecoBalcA OpoGJaemol "OpoA3BOXN-
CTBA MaTepd4" 3epHamMd Opd OpopacTaHad. B cBoem "TparTare HO XUMUH", 28
A3faHEe 1849 r., Benuarullt XuUMAR Depliesidyc NpUHEM3ET BO BHEMaH#E HACCAELO-
BaHUA, OCYuleCTBACHAHE B 1846 r. doresem, no BHPAGOTKE CEPH 3epPHAMHA
Kpecc-calara Ipd NpopacTaHdd B Cpefe (€3 DACTBOPAMON B OUyTAMHX KONAYE-
cTBax cepd. OH Op4Amesa K BHBOAY, YTO Cepa He fABIfgETCS NDOCTHM TeJoM, 6es
KaKo#A-1udo rAnoTesH O ee NPOACXOXISHMA.

Jlo dorens accienoBaHAA N0 Kpecc-cailary (mopropeHHwe Takxe $oH Tep-
3eejye) OWIA OpOBEINeHH BO OpaHiMM. fl y3HAI O HAX OT ONHOI'0 KOPpEeCHOHIEeH-
ra, KOTopuit Hanmcar mue 23 JlaruHckoft AMEpURA W IPWIOKAT WIS Meas $OTOKO-
N4d CTPaHAD O TOM, 9TO micax lioSap B 1831 r. B cBoeidl kHmre "BceleHHnad,
o0bAcCHeHHaA OTKpoBeHZeM",

CoBpemeHHUKH CIMIMKOM YacTO C TpeHeGpeReHWEeM OTGPACHBAOT KCCASIOBa-
HUA [QONVIOTO BEKAa OON JIOKHHM d I'OPAENABHM MpelIorom, 4YTO B TO Bpemd He
yMeJA IenaTe TOYHHX ARANK30B. Jlalee f [OKAaxy, 4YTO B3TO HEBEPHO, 4TO GOJNbp-—
mEe MeTPH XAMAK NpOMIOr0 BEKA YMEJZ JeJ]aTs CIOKHHe aHAIA3H, MONTBEDRIEeH-—

HHE COBDEMEHHHMM MeTomamd. OHM HE MOIIHA npefycMoTpeTs OOBACHEeHAR, Tak
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KaK O CTPyKType aroMa He 3HAIM, A HONYCTATEH TPAHCMyTaudd O3HaYaI0 OH
BO3BpAaT K aIXAMHM4, Hay ROTOPO{ HacMexaluCh. JTO OTHOUWEHME HAy4yHOR OOC-
DeNCTBEHHOCTH He ABJASTCH TAKOBHM JIATH, KOTOpas He OTCPacHBaeT pe3yip-
TaTH 0e3 HOBHX J3KCOEpAMEHTOB.

Ho aTa cTpaHHHe pe3yAspTaTH OPOJO/IRaId HalAwNAaTsCsa, X MH BO3BMEM
HECKQIBKO NpUMEPOB Naxe y AccuaemoBaretell BTopod monaoBmHH XX Beka.

Ecad g BRIDYWI HACTOAMyD IVIABY, MECTO xoTopo#t ckopee B "Jlaccepra-
u", YeM B Tpyle, HOCBAWEHHOM 3KCOepUMEHTam, TO 3T0 ILJIA TOI'0, YTOOH YU —
TaTeNp yBHIEN, [IOYeMy 4 KAK A Oni NONBEIEH K TOMy, YTOOH NOKa3ars fpodes
B Hauejt snepHoit fusmxe M GUQIOrAA. A Takze, Kax A DOYEMy MHE OHIO BO3-
MOZHO KOHCTATUpOBATSH 3TC IYyOIMUYHO, Haxe OPAIMAIRHO B HEKOTODHX CIydadx,
OOJNyd4uT®, B NpE3HaHAE, JIEHTOUKY KaBalepa OpHeHa [[odeTHOIro JerusoHa. UGo
He HYXHO CKDHBAT® TPYIHOCTH, KOTODHE CyWeCTByOT, TakiM 00pa3oM, B TOM,
YTOOH BBECTd HOBYH TOUKY 3peHAA B HayKe, H3-3a LEH3YDPH, KOTOpas CywlecT-
ByeT Haj HAy4YHOR MHCHIBD. JTa MOCHENHAA He ABIAETCA CBOOONHOHR. HamomdHATE
06 3TOM ABJAAETCA OOMAM MECTOM: CBOGOIH BHpaXeHUs cBoei MHCI# Ha HAyyHym
TeMy He CymecTByeT. ITO IOKa3amd TPYyIH, OyOHMKaijK, OIarofapsad HeCKOAbBKHM
CTedeHAAM OGCTOATENLCTB, TAK Kax OCHIHO HEBO3MOXHO 00 3TOM IMCaTs, OPO-
TECTOBATE NPOTAB 3TOr'C ynyuenus Haykrd.

liMeHHO Guarouaps mMoeMy MNOJNIOXSHAO Ha BepuMHe A cMOr' OpofTd HAN TQI0-
Bamd MAMER BCeX cTeneHeil, KOTopuwe 3aBIauesd Haykoft, 4yTOOH CHENaT® U3 Hee
CBOE OXpaHAeMOe OXOTHAYREe YTOIBe, BHE KOTOpPOro Coupile HUYEr'O HE MORET
cyuecTBOBaTh. Kakoifi—nudo Ipyrok 4dcciaenoparesr, BEPOATHO, HAKOI'ZA He CMOr
OH pacopoCTPAHATL, TaKyd KOHieOudw. i He X049y OpABOJMTE: 3hecp MMEH, 3are-
BaTe HOJIEMAKY, HO A 3Haw, YTO idcclemopaTesd, padorapuae Hal 3TOX xe Te-
MO#, OKA3aT4ChH Nepel CRoefl pa3CATOi Rapsepoid; He TOMpKO 3amelIeHHHE B
CBOSM NIDOIBHXEHUUM, HO OT BCHKOH NMpenonaBaTensCKO# HeATeNBHOCTH OHA OHId
OTCTPaHEeHH # OTONBMHYTH B Ge3BECTHY® O0AacTw, LLE HUKTO KpOMme MAlKA, OT
KOTOpO#i OHW 3aBUCAT, H2 MOr Coxpile 3HATH, YeM OHMA 3aHMManTCH.

A coBepuweHHO He [peTeHAyl OHTR OEDBHM B OTKDHTHA 3TOrO ABIEHUA. f
MOT BEDUTEH B 3TO CHAJata, HO CO BPEMEHHM MOMX OepBHX MyliuKaiwit B 1560 T.
C pa3HHX CTOQOH MHE COOCHUIA CCHAKA Ha JIATEpaTrypy, O KOTOPHX £ HE 3Hal
¥ KOTOpHE IOKA3WBaId, YTO JABHHM-IABHO BEAUKAE yYyeHHe MOK33add CymecTBo=-
BaH4e TpaHcMyTaiiit 0AQIOrMYecKAM NyTeMm, Kak BowieH B camoMm KoHue XVIII
cToMeTds. Ero nuoHepcras padoTa ABAASTCA HACTONISKO Baiwuoil (A cMor' Mo3Ha-
KOMATBECA ¢ ero Hccuaemosamuem B 18971 r'.), yTO A el noceAmap, Huxe, LUETYD
TUIaBy. MHOIrMe Ipyrue ydeHye Ha npoTaxenus XIX 4 XX CTOJETUM MPEeNCTABMA
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HOBHE IOKA3aTerwCTBA, HO OHM HUKOTIA He NNTATACE IaTh OCERACHEHME. [Tpu-—
BOIALACH pe3y/sTarTH aHAlH30B, CTPaHHHE C TOYKY 3DPEHMA KIACCAYECKON G-
SHKO-XUMII, ¥ [O3TOMYy YMCICHHHE 3HAYeHdAR RABANICh Ge3 KOMMEHTapaeB, na-
Be BO BTOpOit monopdHe XX cTONETAA, KOrZna yA8 3HAMM, ONHAKO, ITOCTATOYHO
Xopomo O CTPYKType aToma, HO KpailHel mepe, B OCHOBHOM. HO ecus BO3LEp-
AUBATHACS OT KOMMEHTHPOBaHAR, TO 9acTO 3TO OHIO [IA TOTC, UYTOCH A3GEEATH
IpABJCYEHAR I'HEBa CONBIMX EDEIOB, OCHEUCHHHX (MMA CAMEMH....) COXDAHATH
B HHCTOTE NOI'My, TaK KAK 3THA Pe3yJABTATH OOBACHANACY, TOJILKO TpagcMyTa-
IdrAM4, 4 TOBODATH 00 3TOM 3HAYAIO DACKOBATE CBOeft Kaprepoii.

Haxomscs, Bo ¢panuma, Ha BepmuAe QA3UMKA 1 CHOJIOTHA, §e3 KOoro-1udo
BHIIE MEHA B HAyYHOM IUIaHe, s HAYETO He GOANICH C 3TOi CTODOHH, B pe3yip-—
TaTeé 4ero, mo pesyiarTaram MOAX JKCIEPUMEHTOB, A He GOsUICH CKa3aTs, YTO
A HaxXonaiICA nepexn sBIACHAEM, KOTODOE MOTAO ONPABHATHCA TOILKO TpaHCMyTa-
Hzelt 3JMeMEHTOB, OCYWECTBIAEMOR GHONOTAYICCKAM InmyTem. { rosopar @ mAcan
CO Bceff OTKPOBEHHOCTHD, Je3 OKOJIAYHOCTEH, Oe3 HameKOB, He CKpHBad CJIOB.
VIMEHHO 3keck CyThp MOEro BKAA4ZAa: AHTepnpeTaupa 3KCHEepPUMEHTOB, HEOoOBACHA-
MHX Ge3 BBEIEHWA ITOIO IOHATHA GHONOTHMYECKOR TPaHCMYTAaLA, KAK A Ha3H-
Bap e& COKpalleHHO, BHPaxeHWeM, KOTOPOE BOBCE HE MOE, TaK KAK 8 OTHCKAI
€r'0 B ONHOM TEKCTE, O KOTOPOM MHE COOCHAIA Yepe3 HECKOIBKO JET Mocie
MOAX NEpBHX MyOadKaimit... HAYEro HOBOTO HeT MOX COVIHIIEM.

Jaxe B reoioras aTa Mued He ABIAETCH HOBOf. Bo IT ToMe 3TOTO Tpyna,
ODOCBAWCHHOM ABNCHUAM NOLOCHHM, HO HE CHMONIODMYECKAM, S NeIan #cTopUgec—
Kl 0G30p umed TpaHcMyTauUd, BCTpeYandXCA B MEHepalax, Ha3HBaeMHX MeTa-
MopudeckamMid. ECiId OHE U3MEHSOT PopMy, TO 3TO MOTOMY, UTO HOIBEPTALTCH
TPAHCMYTAUMAM, KOTOpPHE HMYero O0UWero He EMenT C TEMH, UTO A3y9anTCA B
JCKODHATENAX 4aCTAL AIA OpA eCTeCTBeRHOR (WiM McKyccTBeRHOH ) PaIHOaKTHR~
HOCTH. OZHAKO 3TOT MCTOpMYECKHUE 0630p Hemonwuit. B 1974 T'. IO MOEro cpe-—
IeHds nomra (CTalo ONTh, DOCHKe MOABICHUA II Toma) - or JAPEeKTopa Hemell-
Koro Junea!l - ¢pasa Teitdapa me llapaesa, uspecTHoOro Y49E€HOr'o, OCOGEeHHO
CBO4MIl padoTaMd B NANTEOHTOJIOTAA, B3ATAR U3 Or0 KHATH "DeHOMEH YyeJiope -
ka" (Hamucada mexny 1938 # 1940 1.): "MHD TODHHX [ODOL ABIACTCH HAMHO-
IO COIee TUOKMM M OOSBARHHM MHDOM, Yem MOLIa [I0ZO3peBaTs Hayka BYepauHe-
'O IHA. CerOmHA MH 3HaeMm, 4YTO naxe Hamdomee NpOYHHE MIHEDAJIH TOPHHX I0o-
POX HaXOZATCA B COCTOAHMM [OCTOAHHOH TpaHCMyTalmd...". Taxum 00pa3oM,
OH IOMYyCKAT TPAHCMYyTAlMi0 MHHEDATIOB B TO BpeMd, KOI'la CIOBO "rpaHCcMyTa-
A" MMEJIO TOT Xe CMHGI, 4YTO ¥ 135 Jer TOMy Hasam. JIo HOBOroO "OTKpuTHA"
Teitap ne llapmeH 6w, Taxam 00pa3oM, I[epBHM YYEHHM, KOTOpHil NpU3HAI,
9TO reoaordd He OCBACHMMA O3 MpUBIEYEHMS HA [TOMOILE TPaHCMyTaLMA, KOTO-
pue Oynyr usyvarsca Bo II Tome. Io Kpailneit mepe, ¢ Tex nop, Kaxk MH 3Ha-

€M CTDYKTYDPY daToM0B, TO €CTh, C IIOCJICIHEI'0 BeKa ~ s HalOMMHA 00 3TOM
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pOo II ToMe - CJIOBO "TpaHCMyTauMAa" yXe ACHIB30BAIOCH MHOI'UMA I'€0JIOTaMM
IUIA OGBACHEHUA MeTamopdu3Ma HeKOTOPHX CKaIBHHX [IOPOX, HEOORACHAMOTO C
[ICMOUBR XUMKAKA JiaByasee.

OOMH [PMMEP, CPETM [IPQUAX, MOEN "IEATEJNEHOCTH" B FAIEPHON SM3UKE

PacumupeHie MACIONB30BAHUS ECTECTBEHHHX M OCOGEHHO MCKYCCTBEHHHX pa-
IA0AKTUBHHX BElieCTB B NPOMHUIEHHOCTH B pa3nux npumeHeHuax (Gonee 600
IonIp30BaTeNet TONRKO IJIA [APUKCKOTO perdosa B 1965 I'. ) NMOCTaBWIO 3anayy
NpenyTpeXNIeHAs HeCYaCTHHX CJIydJaeB 4 OpofeccHoHAlsHHX 3adojeBaHd#t, Mory-
WAX [NOABATRCA B pe3y/ipTaTe HecOoOInIeHAA Mep OPeIOCTOPORHOCTH IpU oCpame-
HAn ¢ Hiamd (rammarpadud, HemnpepHBHHR KOHTPOJIs TOMMAHH JEHT, KOHTDOI® 34
YPOBHEM XUNKOCTH, [NOMMEpHK3alid X "mpusiBKa” IUIacTMacc, OmpeleseHdAe [10-
JNOXKeHAT XEJe3HHX IIPYTseB B GEeTOHE, MEYSHHE aTOMH 4 T..h.).

[Jo3TOMy, UTOCH OCYWMEeCTBIAATH 3PPeKTUBHHI KOHTPOA®R [DAMEHEHAA NDaBAN,
NPAHATHX IJIA 3aUATH Ja00paHTOB, MAHUCTEPCTBOM TpyHa OHIO ODU3HAHO HEol-
XOIAMHM " pELMpKyJAApOBaTE" AHCIEKTOPOR [0 TPYAY, YTOCH OHA XOpOMO NOHMA-
ManZ OTHOBPEMEHHO O[lacHOCTA 4 CPenCTBa WX MPEenoTBpalieHiA, MPAYEM HEKOTO-
pHe MCTOYHAKA B ODPOMHILUIEHHOCTA HNOCTHTald coTeH kKopd. (f mOBOXy KO cBeme-—
HMA TaKKe, 4YTO MHE BMEHAJIOCH B OCA3aHHOCT: MAHACTEPCTBOM TPyA& coodmare
MO€ MHEeHde MO OHOCPEeHARn 3allpaBleHHHX KOHTPOJIBHHX MPHCOPOB, NDH IpEenhiB—~
JeHad TpedopaHus TpyZLoBOR AHCOEKIMH, KOHTPOJIADOBATE YCTAHOBKH, HKCIIONR3Y~
ode panAoaKTMBHHE BemecTRa 4 T.O., 4 TaKke, YTOCH A [penCTaB/sAl CBOe
MHEHdAe, [I0CHe olpoca KaHIANATOB, MIA Ha3HAUEHWS AHAESHEPOB-COBETHAKOB
ComarsHol Ge30MacHOCTH ).

Fuio pemeHO, YTO Ipymiam# no 12-15 yesoBeK UHCMEKTOPH 10 TPyIXy Oy-
IyT CTaxaApoBaTeCA B [leHTpe ANEpPHHX UccienoBaHmit B Cawre B TeyeHHMe IBYX
Helels. TaM AX OyIoyT Tak®e BBOIATH B KypC HUCHOJNK30BaHAA DA3/AYHHX KOHT-
POJBHHX MpAGOPOB. B Caxie B TO Bpemd ITAPEKTOPOM YyYECHHX KypCOB CGuiI I'—H
JleGeec, K 8 OWI 3HAKOM C YPOBHEM NpenofaBadus, NpelyCMOTPEHHOTO I 3THX
CTakepoB, B YaCTHOCTH OTHOCATEJABHO [IPAKTAYECKON CTODOHH.

BHi0 BHCKA33HO CyXIeH¥e, YTO MOJIe3HO MONTOTOBATHL 3TUX UHCIEKTOpPOB
IDOXONATE CTARMPOBKY C MOJAp30ff, X MHe OHIa MOpy4YeHa 3Ta dHuiMarana. Tak
Kak OWJIO OYEeBAIHO, YTO 3TH OyLyude CTaxepH, YAHOBHMKMA BEHICOKOT'O paHra
HOMEHKJIATYPH A, B COJIBWMAHCTBE CBOEM, MMEJl TOJARKO NCBOMBHO CMYyTHHE MO-
HATAA O AllepHOM u3uKe. BOJABUMHCTBO TEX, K KOTOPHM A OHWI HaMpaBileH — TakK
Kak A yuweJ B OTCTABKY nepen Tem, Kak BCe 3TC MPOUCXOIATIO — CHIA KaHnA-
IaTamid eCTeCTBEHHHX HAyKk WIH MHKEHepaMi; HO HX TeopeTHUeCKUe [OHATHA B
3TO OCOGOH 0CJacT¥ Owi¥ EOBOJIBHO TyMaHHumd. Korpa oHM y4wiMces Ha ecTe-

CTBeHHHX (QaKyJapTeTax WIM B CONTpWHX MHREHEPHHX MHCTUTYTaX, ITOT NPEIMET
He npefonasaincs, ¥ JJIA BCTYNUTENRHOTO KOHKypCa Ha TPYLOBYW HHCHEKLMX B
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nporpavme ORIM TOJABKO CKYIHHE NpENCTaBIeHAS, YacTo yXe NpoAneHHHe [OpH
OueHs CHCTPOM PasBATHAM 3TOM HAYKA, KOTODHE HYKHO GHJIO YIIYOUTE .

fl OTHCKaI B CBOMX apxuBax OINUH 3K3eMmIAp 60-X TONOB, O3AIVIABICHHHM:
"JIeMeHTapHHe CBENEHHs, Nepern CTaRMpOBKOd B Carrte - 1-0e U3JIOKeHMe".
BOT B KayeCcTBe LOKyMEHTa, YTOOH "omperenarTsca”, TO, 4TO A HE XOTea Ha-
3HBATH Hi "Kypcom", Hu "mexugeit” (XOTA A GHI "pykoBOIATENEM JAeKipit" BHC-
Wero odpazoBanua). S [MOLYMaT, YTO DTHM HECKOMHKO NMOHATHI, NOBONBHO 3AEMEeH-
TapHHX, 43 [IepBoro U3AOKEeHMA, OYAYT HEGECNONe3HH VA HEKOTODHX M-
Tareneit, Mo KpaiiHeli Mepe, YTOCH [ONHTATECH YCBOHTE HEKOTODHE pas3meNH
“[IpuiaokeHAs" B KOHiLE 5TOX KHATH.

A A A gl ey —

Enasany

Xopomo OH "HOCTaBUTHL" HECKOIRKO TOWYEK OTCYETA B OTHOWEHAZA HAIAX
KIacCAYeCK4X 3HaHmR.

MouHocTs, KOTOpas MORET OpPABOLATY: B HeOpepuBHOe (Wm#, cKopee, B
IOIyHenpepuBHOe ) nelicTere Garapefky KapmaHHOro dOHapuKa, COCTamIgeT Mo-
PANOK B 1 BATT; KapmaHHHe (OHApAKA HA MATHETO WIA HA aKKyMYJIATOpPAX MHOI-
JAa IanT TATRKO 1/2 BarTra. JTO OYEeHs Malag BelAYAHA.

1 Barr = 1 mEOyAB/CEKyHIA

JZ0oy/ar ~ 9TO yXe Manad BeJAUAHA; a Belp 1 nxoyx5=107 OpToB; WA,
4Have, 1 9pr=l HecATAMWLIAOHHAA JxOyIA. TakuM oGpa3oM, spT HEeIOCTyUEeH
LI HamAX JyBCTB. A Belr OH €lle CJAMKOM BeAdK B aTOMHOX WKaae, TIe emu—
HANEeH SHeprda sgBiAeTCA IAEKTDOH-BOABT.

AmOoep - 3TO KyJIOH/CeKyHIA
A Wsa00=Lampep Vsomer

SHeprus SyreT = Quuronon * Vorsr

IEKTPOH ABIAETCA HAAMEHBIAM 3apANOM 3EKTPAYECTBA, KOTOPHHA Cymec-
tByer. OH paseH 1,6.10"1° KyJIOHA.
UpuHMMaa 3TOT 3apAN 32 eNMHALY, MONBEPTHYTYO pa3HOCTH MOTEHLMATOB
B 1 BOIBT, [OAyYyaem €NMHULY SHEpPIMd, HA3HBAEMYH JMEKTPOH-BONLTOM = 3B.
Takam oOpasoM, 1 3B = 1,6-10713 IXKOyIA
[Tockoseky 1 mxoyiae = lO7 3proB,
198 = 1,6-10"1% spra

HauGonee ynorpeSuTeNsHHM KPATHHM 3JEKTPOH-BOARTA ABIAETCE M3B (Me-
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a3 feKTpOH-BoIsT, wid 10° 9B, i NPOM3HOCATCA MBB), YTO OKBUBAIEHTHO:
1 MaB = 10% 3B = 1,6-107% spra

1 spr = —L.. 10° MsB
1,6

= 0,625-10% MaB
= 625-10° MeB, i 625 000 M3B,
ATH 625 MWLIMApHOB 3B,
YTO OlperenseT "BeiAuuHy" 3B.

Enuuuna aromHoff MaccH

PeweHO B RaUeCTBe CpaBHeHMA OparTs U30T0o0 12 yrvepofia. Tem He meHee
B HacTogmuft MOMEHT, BCe TpPyIH 4 HOKyMeHTH (TadidiH A30TONOBE X T.H.) OC-
HOBaHW HA CpaBHeHuH C A30TOIOM 16 KaAcJaopona.

Enuuuia aromuoi maccy (e.a.M.) pasHa 1/16 MaccH aTOro MsoToma. A B
16 rpammax xaciaopopa (rpamm—arToMe) COUEpHRATCH 6°1023 aromoB (uucro Apo-
Tanpo).

Torma macca aroma KACIOpORS paBHAa: 16 ', 4 TaK Kak €.a.M. paBHa

% _ 1

6-10%3 6-10%°

TO ecTp, OCpDATHOMYy YHMCJIa ABOIranpo.
BrHuKCaIAss, HaXOUAT:

1/16 ee, TO OHA paBHA: 1/16.

1,66-107%4 r.

Taxk Kak B fAfpe KACAOpona 16 mmeercs 16 HywroHoB (8 MPOTOHOB + 8
He#iTPOHOB) Mano OTaAYapecAd MaccH, TO MOEHO CKasars, YTO Macca NpPOTOHA
(w1 HefiTpoHa) GIM3Ka K €OMHULE €.a.M.; DTO NOPANOK BETWYAHH, C TOYHO-
CTBIO JI0 HECKOMRKUX THCAYHNX (HeATDOH HemHOro TaXelee).

OHeprug - Popmysna ShHuTelHA

NCTHHHEM OTIOM TEODHMH OTHOCHTENBHOCTA sABIAeTcAd Joperu. OH
yCTAHOBAX, UTO B HallpanieRMd LBAXSHMA HAOMONaeTCH JAHEHHOE COKpalleHHe
IJIMHH: B 3TOM HafpaBieHAM MEDH BpemeHd pacumMpanTca (coxpasawTcd B odpar-
HOM  HalNpaBAeHHUd), ¥ 3TH IBA ARICHAA K3MEHADTCH CODTJXACHO COOTHOWEHHD,

BHYUACKESHHOMY JIOpeHIieM:

2 2 . 1/2
Y
1 - Ye = (1 - %E_)
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[ie v ABIAETCH CKOPOCTBY O0BEKTa, @ ¢ ("GHCTpPOTA") - CROPOCTBO CBETA.

B 1905 r. JitHuTeitH mokaszam, YTO 34KOHH COXDAHEHMA JIHEPIUM MOCTYIU-
PyoT, A NPOBEDK4 HOONpPABOYHOrO KoadduimeHTa JopeHnpa, YTO Macca Takse
MEHAETCH CO CKODOCT®U.

Mexxy m, (B moxoe) # m (Ipa CKOPOCTA V) CyHECTBYET COOTHOUEHUE:

2 | -2

Y
me el )
o2

Har u jyia BpemeHd, KO3QAnEeHBT JOpeHIA HAXONATCA B 3HameHarede. [puHMa-
Mag - <b, mveem:

m =my(1 - §2)1/2

C — 9TD KOHCTaHTa (CKOPOCTH CBETA); CJIe0BaTeNBHO, 8 IPONOPLAOHAIRHO V
TO eCTh, €CJAM V Mal0, TO # 8 mano.
KosbpurpeHT B KPYyIVIHX CKOOKAX OTAMUGSTCA OT L TONRKO IId OUyTAMOTO

3HayeHns <, CiaeloBaTeNRHO, IJIA NOBOIBLHO GOARMON CKODOCTH, M SCIA b=
_g. = %—0 . b = =5 » TO M BLAM, UTO MACCR OUYTAMO He UIMEHAETCH Jjia
V/c=1/10, & NMOKasaHO TaKke, YTO HNpH V/c=50 % yBeJHYECHHE MACCH COCTaBJIH—
eT TOABKO 15 %; mpE V/c=90 % macca yIBaMBaeTCAd # 34TeM yBeAAIABaeTCH
O4eHs CHCTPO.

SftHureiH cBeJ CBOR KIACCHYECKYD JOpMyly SHeprad E, rue E=1/2mv2,
OpARAMAA B Ka4eCcTBe CKOPOCTH TAKOBYD CBeTa, c® BMecTo V2, a Maccy uac-
TAUH aTOMa B KadecTBe Toi, KOTOpaA NOAYYaeTCA Hpd MCIOXH30BAHHK, K:

E =m,cz

ITy 9HepIr#®n MOXHO BHPasKUTs, B cHcTeme CI'C. IIg Haxomameiica B NMOKoe
YaCTAlH MacCa pasHa 1,66-10"‘?4 I'; CKOpDOCTH C, B CM/C =3.1010 4 c2=9-1020.
Torpa:

Eppr = 1,66-107%4.9.10%0 = 1,49.103

Tax Kak 1 MaB = 1,6-10"6 apra,

E = —14-4-9-’-—10:36 = 931 MoB
1,6+107
JTO N2HO B KayecTBEe Hpumepa LA IIepexoma OT OHHOR elMHALH K IPYroH;
HO AmenTcA TalidiH, KOTOPHE LaOT 3TU [peBpalieHds: B KATOpAAX, B KdIO—
BarT-yacax 4 T.-.
3T0 npumevaHue [0Je3HO, YTOCH CO3HABATH MOPANOK €.a.M, BHPaxeHHOH
B M3B: oOHa, OKpyIVIeHHO, HECKOIRKO MeHswe 1000 MaB. JHEprua, BHCBOOOKIA-
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oascsg npd paciieryieHdu, BHDAXAETCA B "IOTEPAX Maccw", B €.a.M.; [0 lamdA-
T, €€ CHCTPO [pEeBpanapT TaKAM 00pasoM B NpACIUXEeHHHe 3HauveHus B MaB.

— e e may emm e

Bosigopadg Teopua lle Bpoina

[I1aHK BHUACAWI, YTO JJIEKTDOMATHATHHE xA3nydeHAs (cBeT, DEHTTEHOBCKHAE
JAy9YX, DAmMOBCJHH ¥ T.H.) DACMPOCTPEHADTCA "CrauyKamu" WId, CROpee, H3Me-
HAONTCA CKayKaMi, a He HelnpepHBHO. MX sHeprud KpaTHa KOHCTaHTe, Ha3HBae-
mott "mocTogHHON IL1anka", npencTamBigeMoil Kak h; oua paBHa, B cicTeme CIC,
6,55-10"27 apra. OH KOHCTATHpDOBAM, 4TO 3Ta 3JHEPrUA CBA3aHa C YacTOTOR
BOJHH ¥ (rpeueckas GykBa Ho), Z nOpentoswt, uro: e(aneprus)=hy.

3T CKA4YRA MAHAMATSHEMA NODLMAMH COCTABIAVT TEOpAV KBaHTOB. OHa Ou-
Ja npaAMeHeHa X BooGpaxaemoff wacTaue, (QOTOHYy, COnpoBOXIammnel BOIHY,
9TOCH, HAaNnpuMep, OTOPBATEL TaKOH-TO 3JIEKTPOH, TpeOyeTcA QOTOH TaKAX-TO
KB3HTOB.

Jle Bpoitre monyman, 4YTO HempepwBHad Teopud JitHOTElHA A mpepHBACTas
Teopust [L1aHKA MOTMIM OH CHHTE3RpOBATHCH, A OH mpemtozar, uro E (a3 dopmy-
1§ OftEmTeftna) = e (a3 dopmysn [lramka) =W @id mc2=hy.

A Benms Opog3BelNeHNe JACTOTH Ha IJIAHY BOJHH A (rpevecran Oyxsa nAm-
0na) ABIAeTCA KOHCTAHTOH =C=CKOpOCTH CBETa.

Mvmeem c=VA wm A=C mwm V=jc~
7 b h
Torna mc2=h% 4 me= 7, OTEYNA f= =%

Ile Bpoliaes oCoCmuwr gopmyay LJd 4acTHAll MHHX, 49eM Te, 4TO CBA3aHH C
3JEKTPOMATHATHHMA BOJHAMA, KOTOpHe NMEPEMEmanTCd CO CKOpPOCTeD CBETa, H
OpAHAJI, YTO Npeiuiymas fopmyna ACTAHHA IVIA KODOYCKYJIApHO! MaTepud, "Iid
KaxIoT0 Kycodka Hepruu": BCARAA HaXOUAMAACA B JBAXSHAA JacTilla MMeeT
COGCTBEHHYO JacTOTy V., CBA3AHHYyO CO CBoelt maccolt m, @opMynoﬁlt90=nzo
JacTOTy BOJHH, CBA3aHHO# ¢ yacTalell, MOXHO BHYACHATS IBYMA clocoGami,
OpuMeHAs Opeodpasopande JlopeHna JACO K macce, JHCO K BpEMEHH, KAk yRA3a-
HO B Hadale HACTOANEro HM3JOXeH#d. BumenpuseneHHad $opmysaa MNOKa3HBAET
TaKXe, YTO BOJIHOBasg MeXaHdka Jle PBpoina cBA3aHa ¢ 4acTHHM HPHEHIMANOM OTHO-
CHTEJBLHOCTH JfHUDTERHA.
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raiasa I
HECKONLKQ 3AT'AICK B BUOXAMWK PACTEHUM

a) A3oTHuR GajaHc pacreHuit

PacTeHds cOUEpXaT OeliKd, a M3 DPACTUTENBHHX CEJKOB OHK IEJNIaeT KABOT-
HHE OeJikd, CBOW ILIOTh.

PacTends HyALaOTCA B a30Te, # A30THHE IMRI OHI NPeIMETOM MHOI'0OGIAC-
JEHHHX ACC/IEINOBaHAl U eme Gojee MHOTOWACHEHHHX myonuxarpi. tdaxeTcd, 9TO
pacTeH#e GepeT asoT 43 BO3LyXa CBOMMM JIMCTBAMA, HO OHO GepeT ero Taiie
43 MOYBH, HempAMO, OpH IIOCPEJHAYECTBE PAa3IMyHHX MEKDOOPI'aHA3MOB Nitro-
gécfer A T.O.). U3BecTHO, 4YTO KOpHM GOCOBHX CHAOXEeHH MHOTOYACTEHHHMH
KIyGeHbpKaMid, KOTOPHE ABIAKNTCA OUEHp [UIOTHHMA BMECTIUIALAMU daxTe pui-fHuK-~
CaTopoB as3oTa, Rhizo8ium, Gomee 3000 pasHOBUOHOCTER KOTOPHX 3aHECSHH B
Raranor B 1973 r. JTOMy ABASHAO OHIA MOCBAWEHH MHOI'OYUCAEHHHE TPYIH, HO
B HEKOTODHX 43 HX [OKA3a8HO, 4YTO AMeeTCHd KaKad-TO 4acTws B ITOM LARIE,
"pHpa": KOra KyARTABAPOBAHEE ODOA3BOIAT MOL KOMIIAROM, M3MEpAA BBEIEH-
HHA 0GBeM BO3NyXa 4 yUdTHBadA HOCaBieHHHe B IIOYBYy a30THHE yXoOpeHds, TO
3HapT, CKOABKO OWIO BHECEHO a30Ta; KOI'A OOCIe LOBOARHO LIHTENBHOR BHHE-
DXKM — NepemeHHON, B 3aBACHMOCTH OT pacTeHui A SKCIEPUMEHTATOPOB — Ompe-
HeJanT ooWait a30T B mouBe, IOH KOJNIIAKOM, TOT, KOTOpDHHE OHJI yHECEeH HoJi-
BOYHOM Bozoi, M TOT, KOTOpHE HAXOIATCA B pacTeHud, TO KOHCTATUPYwOT, ITO
a3oTa He XBaTaeT.

Wrar, asoT mcuesaeT, 4 [[owoH B cBoeM TpaxTare N0 MAKDOCAQIOIMH [OYB
3agBifAeT: C. 250: "ecsu CpaBHAT® CPenHee NPOILEHTHOE CoiepRaHdAe a3oTa B
II0YBax ¢ TeM, YTO €XeTOIHO YHOCHTCA ypokaamd, TO 3aMETHO, 4YTO [1epBOE fAB-
JIAeTCA OTHOCHUTENRHO OYEHp HM3KUM IO cpaBHeH#p co BTopuM". OH BO3Bpama-
eTcad K 3ToMy Ha ¢. 257: AsorTHuit GanaHc moun. "HecmoTpd Ha 3HAUMTEJRHOE
YUCIO PaGOT, BH3BAHHHX er'0 H3yuyeHHeM, BOHNPOC OC a30THOM CalaHCe [ouB
OpejcTaBiAeT ellje HACTOANYKD 3aramky; KAKuMK OH HYA CHIH IPUHATHE IpEenmoc-
TOPOXHOCTH, KOTrJa BHYACJANT PAZHMULY MEKIy BHHOCOM M BHECEHHeM a3oTra, TO
BCerna éMmeeTcs ReoCHapyXeHHasa OOJslad YacTh, MEHANNAACA B 38BUACHMOCTH
oT ycaosuit, or 15 mo 30 %.". W oH npHBOmAT IMPPH IKCOEPHUMEHTOB, HpOXLS-
JIAHHBX DasHHMA CIIOCOOaMU MHOTUMA MCCIENOBATENAMA, UTOCH 3AKIOYATL CBOWD
rjasy, 3adABAAA, YTO Ha0/AppaeTCs OTpUnareldeHuHil darasc "aTorc asora 6es
TOT'0, UTOOH MOXHO CHJIO IeHCTBATENBHO TOUHC ONpEeNeJUT: BCe NPHUMHH". Xu-
MU [IOTepleja mopaxeH#e, ¥ B CBOEM TOJCTOM TPyAE B Tp¥ Toma, NOJHOCTEHR
[IOCBAWEHHOM a307y, TeppyaH O3arnaBAMBaeT OIHY IViaBy: "ECTe JU yTeuka
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a30ta" ¢ Gojee MATHAOECATHD CCHIKAMA, [TOKA3HBALWMX, 4TO ee He MOIYT OCHAa-
PYERKTS.

370 MCUE3HOBEHHe a30Ta HaAWInIASTCA TakKke B HEKOTOpPHX CIydadx mera-
6OMA3MA KUBOTHHX, U TeppyaH 3agmiger: " Ho Gonee TOro. PacCMOTpPEHHE BH-
WelpABEIeHHNX 3HAYeHH| CBAIETENLCTBYET HEe TOABKO O MOCTOAHCTBE [0TEpA
a3oTa, HO TaKKe O KOJMYECTBEHHOX yCTOHYMBOCTA ITOM noteps". THCAYM IKC-
mepyMeHToB (LATADOBAHHHE B CCHIKAX) 3TO MOATBEpXIanT, HO HE HapT HUKA-
KOTO OGHACHEHMR, TaKk uTo TeppyaH APMXOLAT K TOMY, YTO muuer: "CymecTBO-
BaHME YTEYEK a30Ta ABJIAETCA LOCTATOYHO BAKHHM, LA TOrO YTOCH BHHYIATS
OTKA3aTRCH OT BECOBOIO MeToza". JTH CaTaHCH NpOTYBOpevaT Teopud Jlasyasse,
KOTOpad TVIACAT, YTO HAYero He TepdAeTcdA; OTCOAA HeN3aeTCA BHBOL, 4YTO HyX-
HO BO3BPATATS, EMBOTHOMY IA [I0YBE TO, YTO HMA [OTEPAHO, YTO [TOCTYILACHAA
2 BHBOIH IOJNXHH yDABHOBEWMEATHCH, 4TO CAI8HC INOJNREH CHTH HYJIEBHM, & TH-
CAYM DKCMEpPMMEHTOB [IOKA3HBalT, 4YTPO DTO HE TaK. ITO BIpodeM 4 NPHUBEJO
Teppyada ¥ MHOTMX 3KCOEPUMEHTATOPOB K TOMYy, 4TO OHM 3aABWIMA, 4YTO 3KCIE-
DUMEHT OWMGOYEH, YTO MPAHLWANH HOIXHH OCTABATHCA HENPUKOCHOBEHHHMA.

XMM4KE HAXOLATCA nepen TaitHo#t, rosopaT [TOWOH; pealsHOCTH He OWia
IOCTABJeHa NOJ coMHEeHue. MH yBUIMM, Kak # MOYeMy 3TOT a30T #AcCye3aeT COo-
BCEM [IOCPEICTBOM fBJIEHAA, KOTOPOE HE OTHOCUTCA K X4AMMM, KOTOpPOE HE MOT-
J4 NPEeSCcTaBATE: cede CHOXMMUKMA, KOTODHE XOTAT CBECTH CHOJOTAD TOIBKO K
xumin (yxe B npomrtom Bexe Jos3 u I'widepr, KOTOpHE HMEJH penxaft waMc
MOYER HAyyHO [POBOIMTE, B TeueHue Goiee 50 JeT, IKciIyaraumon Poremcren-
CKO#l OGJIAcTH, CO3HABAIACEH B TOM, YTO OHA He MOIVIM OGRACHATE HeHYJeBOR

daraHc a30Ta. B KOHIE YacT#, OTBEAEHHOR MIA CEeAnCKOI0 xo3gitcTBa, MH
BO3BpATUMCA K 3TOMY a30THOMy GalaHCy.

6) YraepomHuil GamaHc pacreHuit

Mon3 OINyCHMKOBAI TPYL, [OCBAUCHHHE ACCASLOBaHUAM JHUCTHEB, co0paH-
HHX 3e/CHHMM M TOMEHeHHHX [I0X KOJ1aK, B KOHTpOAWpoBaHHON armociepe; 3a-

KAHYKBAETCH TEM, YTO OHM yMMpanT ¥ CTaHOBATCA XEJITHMHA; a BEeLp TaM TOXe
Hald/moLaeTcs M3MeHeHyde a30Ta, HO B OOpATHOM HalpaBJeHAX: OH yBeaAyABaeT-

cA Ha 70 %; OH CHeJaix Ipyroe UHTepecHoe HadlojeHHe: uCye3I0 Sorplloe KO-
IauecTBO yrviepoma (B TO Bpemd KAk Macca asoTra Owia oT 13,64 mr mo 22,8
MP, yIVIepOL yMEHBWWICS Ha 82 MI'). MoM3 HE KOMMEHTHDYeT 3Ty KOPDEeAlio
mexny C u N,

0pEaKo 3T0 OoTHomeHue C/N ¢ IABHHUX [IOp I[IPUBJIEKANO BHUMAHHE arpoOHO-
MOB, T&K KaK 3aMeyans, YTO ITH OBA JJEMEHTa M3MEHAKnTCA B OCPaTHOM Hal-
papjieHan. [IOUOH, B LATMPOBAHHOM paHee Tpakrare MO MHKPOCMOIOTHMA TAKKE
paccMaTpiBaeT 3TOT BOMPOC @ BHHYKIEH OTMETUTH, C. OOV, YTO B CBEXEM Ha-
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BO3e OTHoueHWe C/N cocrasaseT B cpeldem 33, nocie depmeHTAIMY OHO nana-
eT A0 15; yriepom #cyes, as3oT ypesuyalcH. Ho MOxHO HalromaTe OCpaTHHE
ABJIEHAA, KOrna, Hampumep, B [IOYBe, IIOL fAeficTBdeM GaKrepuit, a3oT yMEHm—
aeTCH, TOINA KaK yIVIEBOIH yBEIXUMBANTCA.

B) BaraHc MarHMg B pacTeHuAx. MarHmit 4 KaisLyil

{i3BecTHO, YTO XTOPOPWLT ABIAETCA CJIOKHOR MOZEKyJIOH, B KOTOpoH OmdH
aroM MAarHMg CBA3aH C YETHPRMA aTOMaM# a30Ta, # 3Ta "CcephueBHHA" M3 O
aToOMOB OKDy®eHa [MO-pasHOMY CBA3AHHHMA aToMamd yIMIepoxa, Kicaopoma X 0Co-
6eHHo Bozopoia (aTo mopdupMH, Taxkoid xe, KaKk ¥ IeMOIVIOCMH, TLE USHTPaIB-
HHM aTOMOM ABJIAETCH Xeses0).

3eJieHad 4aCTh pacTeHMs COmepXuT XIopoguwui. Pactende, y KOTOPOrO
pasBUBAETCA CBOA JIACTBA, MOXET OCYWECTBIATH 3TO TONBKO MpA YCAOBUU, UTO
OHO MOKET [POM3BONUTE CBOM MOJEKYAH XI0poduira, CJAENOBaTEJBHO, pachmojia-
raTe, MarhHdem. A Bellp MHOTZE TOINM Ha IoXe cOodupanT ypoxait, He BHOCA Mmar-
HHEBHX yIoOpeHuil.

JTO 3a4HTPUTOBAIO MHOT'AX AcchaenoBareseit. Bor, mno J.bepTpaHy, Hec-
KOIBKO 3HQUEHW, B KAAOTpaMMax, MarH1sg, YHECEHHOI'0 C I'eKTapa pacTeHuAmHd
exerogHo (3T4 uudpH MEHANTCA B 3aBUCMMOCTH OT aBTODPOB; OHU IIPEICTABIA-
0T COCO MOPAIOK BEJMYMH):

SepHoBue (Bperans) 12,8 (3epHo 4 conoma)
Kykypy3a (Bperans) 54,5 (3epHo u coxoma)

Kaprojess (Bperans) 24,5 (60TBa # KIyGHH)
Caxapuas cpewira (Comma) 37,2 (IUCTeA X KOPHHM)

Kopmosas cBerina (Boc) n2,2 {mmcred 4 KopHH)

A NOCKOJBKY B XOpolleil NaxXOTHO! HeBO3JeNaHHON 3emiIe UMEeTCs TOJBKO
or 30 1o 120 xr/ra marH4g, ¥ OCHYHO MACHUEBHE yIOOpeHHWs He BHOCATCA, TO
I.BepTpal 43 3TOrO IefaeT BHBOX, YTO"GOMpllag 4acTe [IAXOTHHX 3emels Gwia
O4 Q4YeHp CHCTPO #UCTOWEeHa, YTO ONHT oTmBepraer’". OH He OHTASTCA HATh HA-
Kaxoro OCBACHEHHUA ITOMy ABJEHWU0, HO NexaeT NPAKTHYeCK BHBON: ' ATDOHOM
O OH BOBJEYEH B COBEpWEHHO OeClOIe3HHe pacXOod, xesagd $ecloNie3HO KoM-
[IeHCHPOBATE MpEeNNoIaraeMoe HelocTanumee CORepKaHue marHda”.

Harporus, pasHHe &@BTOpPH KOHCTATMPOBALM, 4YTO ECJIH YBEJMYUBATL BHE-
CeHHe Kalwpla, TO KOAMYECTBO YHOCHMOI'C DACTEHHAMK MATHUA YBEJIMYUBISTCH,
H eCly pacTeHde pacrnoiaaraeT HU3BeCTHAKOM, TO HET HeI0OCTaTKa B MArHe3uH.

Kraccuyeckie OGbACHEHUA, KOTOPHE HEKOTOpHE NHTAIMCH LATh, ABIANTCH
TOJABLKO TOYKaMU 3DEHUA pasyma [Of BHyWeHdem olpaleHusa K JOTME HecoTBOpe-

HUSL QJIEMEHTOB; HUKOTIA 3TU "OOBACHEHUA" He GHIM IPeJMeTOM 3KCIIePMMEHTOR
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WiK, CKOpee, BCe SKCIEepPUMEeHTH [TONTBEPKAANT MPOTUBOMOIOKHOE BHCKA3AHHHM
0E30CHOBATEJNBHEM YTBEPKISHUAM; HO BHCTYNAWT [IDPOTHUB METONOB OlpeLeeHad,
4YTO ABJAETCA Mal0 JECTHHM LIA XUMUKOB, OOBMHEHHHX B HECIOCOCHOCTH cle-
JIaTe TOYHHR KOJMAYECTBEeHHHH aHaIu3. A Belp 3TH XMMUKM He oustCapTCA; BCer-
Ia ¥ [OBCwAy UAPpH TAKOBH: B KyJARTYyDE MATHUI MOABIAETCA, eCId BHOCAT
Kanplaft, HO OPUIEPXABAsACH B 9TOM KIACCHYECKOR XiuMidM, HyXHO KOHCTaTApPO-
BaTh, 4YTO CaJaHCH [10 MArHAn OTPUUATSIABHH, TO £CTh, YTO er'0o YXOmNAT #3
MOYBH GOJBlie, YEM TYAA €I'0 BHOCAT - KOTIAa ero BHOCAT, - 4YTO 3aCTaBuiIo
C.Tporme (lleHTpasinHaA ArpOHOMUUYECKAd CTaHIMA Bepcald) crasars: "Hecmor-
PA HA 3TA BHECEHUS, KAXeTCd, 4YyTO OaTaHC MAarHes3dd OOIXeH CHTH OTpALaTe-
ApHEM BO MHOPUX caryamuax” (Rev.Agric. de France, woHp 1966 r.), # nos-
TOMY Jy4ide CleldaIiCTH NpeloynTand He IaBaTe OCRACHEHAA, OpAYEeM HMKa—~
KOe OOBACHEHHE, C IIOMOWBI0 XMMAH, HEe ABNACTCA [DATOINHHM.

OrmeTyM, YTO 3TO ABJIEHIEC HACAWLASTCH TAKXe B I'eQJOrAK: H3BECTHHKA
060TalanTCA MarHueMm, NpHBOIAT K 32pOXKNSHMO, B KX JOHe, Jouomdra (Kapdo-
HaTa MArHAA); 1A OGBSICHEHHA 3TOr0 U300pend clIoBo (Tax xe, ecld Bona
MoJHAMacTCAd BO BCACHBaw@em Hacoce, TO 3TO MOTOMy, 4TO [IpMpoma He Tepnar
NyCTOTH... — €lle CErOIHA CJOBO YacTO CKDHBAeT HE3HAHME ): 3TO HASHBAOT
MeTacomaTo3oM (M3MeHeHHe POpMH, OHA AUET A3-3a COMH, OT HuHemHel POpMH,
3TO, CJAenoBareipHO, npyrad dopma); B IeflcTRATENRHOCTH, 3TO, KaXeTCAH,
OCYCJIOBIEHO MUMKDOOPTaHA3Mamd, XA I&Tslle MH yBULUM OO KaKROMYy MEXAHA3MY.

MopCKk4e KABOTHHE, TAaKAEe KAK DAKOBUHH, pPAKOOGPAa3HHE [pOA3BOAAT 00—
paTHOoe HeficTBMe: B MOpPCKOR Bone, JumeHBOfl KanpL@A, Np/AYeM MATHHUA TaM
NOBHUIEHHOE COJEepXaHde, J3HTYCT, Kpal # T.0. JMHAOT 4 00pa3ynT CBOH HOBHI
M3BECTKORHA maHiEps, TOrNA KAK OpraHd3M COLEpXRAT #HOIrNa, HpU JAHBKE, TO-
JpkO npumepHo 1/40 yacTe U3BECTHAKA, KOTODHHA MOABIAESTCA B HOBOM HaHUApeE,

OTpapaTeAsHufl OalaHc marH#a OHI 3amMeyeH ITAaBHHM IaBHO, MOCKOABKY B
nyoadkaimd Mamarors # Jopowe B 1858 r'. Haxomam cienypuyn ¢paszy: "Xors
MarHe3umn HAXOUAT B 30JMe BceX pacTeHdit, He cilelyeT IexaTs BHBOL, YTO 3Ha-
YeH{e 3TOI'C BelleCTBa B [aXOTHHX 3eMIAX TaKoe xe GoNwnlioe, KAK K y 43BeC-
T¥. Hadawnmanoce, 4YTO TaMm, [Oe He XBaTaeT MATHE3AH, €8 MOXEeT 3aMEHUTH
U3BECTh: HO He Haodopot".

Takum oOpas3oM, B [1OYBE, H3IBECTH MOXET CIVEKATH [VIA [OJYYSHHMA MarHe-
34#, 4YTO (IPOBEPEHO B IPYI'dX OGCTOSTEALCTBAX, YIOMAHYTHX BHWE; HO MOAT-
BEPKAANT Tawkie, 4YTO B [IOYBe OaKTepuid, NO-BANUMOMY, He HMMenT (epMeHTOoB,
CIIOCOCHHX CIeJiaTh oOpaTHoe — MpPOU3BECTHd Katpili, HCXOOd U3 MATHUA: OTMe-
THM, 4YTO KIACCHYECKHH TepmuH "3amewars", NpuMeHASMH 3THMA aBTOpamyu, He
TOYEH, TaK KaKk eCJIH B MOYBY I0CABJIANT M3BECTH, TO B PACTEHMAX "HAXOHAT
Mardesuin”, "HO He Haodopor".
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OdoraueHue marHdem, B JIOHe Kalsiidd, HaGTOZaIOCs HEe TOIBKO IIpd odpa-
30BAHAA JOJIOMATE Teouaoramd. B cooduwenus Ceindona Ha "CuMI. O T'eOXHM,
ocaxn. KApOOHATHHX CKalIpHHX MOpoL" B KomeHrareHe B 1960 r., paccmarpaBa-
omeM BHIEJIEHHHe KAapCOHATHHE KOHKpelyiv, 0e3 Tpeuus, TNe, CICLOBATEIBHO,
BCAKAA IPOMCXOJALAA U3BHE MAIDALMA HEBO3MOXHA, HalimeHHHX B HMDEHEM ©0pC-—
KOM mepuoie, 3afgpisAercA: "KOHKpeldu OKDyEeHH NOJIOMATOM, TOrAA Kak 3TOT
MHAHepal BHYTPA OTCyTCTBYeT. JTO OTHOCHTEIBHOE ogoraieHue Ha MSCOB' o
Bcell BepoATHOCTH, He OOYyCJHOBJIEHO BHEWHNM BHECEHUEM. ..", TAK KaK KOHKpe—
LA a6COTTHO HENpDOHMLAEMa, HE MOXeT NONYCTHTE [IPOHMKHOBEHAA MOCPENCT-
BOM MuTpaiuu ussHe. U, Tem He medee, Mg yBeJadYeH B KOHTaxkre ¢ Ca. Ha
ToM Xe chmnoamyme JoreTps, IleppAd @ YWIsAMC IPOIEMOHCTPADOBAIE TAKKE EHO-
MaIAL pPa3BATHAA HOJOMHUTOB.

HarmomHaAM, KpoMe TOI'0, YTO OaKTeph# CENUTPH IpeBpailanT KalpIyit wry-
KaTypKkid CTEeHOK B MmarHuf, naBad HATpaAT Martid, CMEMAaHHHA C HATDATOM Ka-
meims, 10 3TOH CBA3KM MEXIY KaIBIMEM M MarHdem U MeXIy KaIplMeM 4 KaldeMm
nposepkd $axToOB NyTeM CONOCTABICHUA MHOIOWACICHHH M pPa3sHOOCPAa3HH.

r) Kanmueswit 6anauc B pPacTeHAAX

MH BAIesHM, YTO HauGode€e CKpYMyJAe3HHe HCC/EeNOBaHMA IOoKasali, YTO
a30T Acyes3aeT, yTO CalaHCH HE yPAaABHOBELEHH.

Tak ®e, KaK M GalaHCH MACHAA B pacrednax (naree MH YBYLAM IDAMEDH
HeypapHOBEeHHHX GANTaHCOB y 4YeJIOBEKAa).

QueHp TWATEJBHO NPOBEICHHHE ACCAENOBAHMA NPABEJIM TaKke K KOHCTATU-
pOBaHMi TOI'O, YTO B PACTEHUAX DOKNAETCA Kamdh, Wwid, TOUHEe, [pA KIacci-
YeCcKdX MCCHelOBaHMAX HYRHO OHIO IPU3HATH, YTO PACTEHAA MOTYT YHOCHT® A3
NOYBH COJplle Kalud, yem TaMm XparaeT (M3BECTHO, 4TO PacTATENpHAd 3074
CAyRWlia paHplie LA MPOM3BONCTBA fOTAala).

CHiMMaecMER ¢ mosedl ypoxail Kaxmwid I'0l YHOCAT Maccy Kavlda, KOTODYm
HOJCUMTHRAIA B MHOIOUAC/EHHHX 3KCOEpHMEHTax, M 3Td TPYIH yKAa3HBEWT Ha
MacCcy Kaltag Ha DeKTap, YHOCHMyO TaKiM 00pa3oM KaKIHM U3 IVIABHHX KyIpTa-
BUDYEMHX pacTeHuil; oHa xoxedrerca oT 80 mo 2000 xr/ra B 3HAYEHHAX, BH-
paxeHHHX B Kzo, HO OHA OCOGEHHO CHJILHO 34BHCAT OT CIEJaHHOTO B MOYBY
BHeCeHus B Buie ymodpenus (oHa moxeT mOxOomuTh IO 120 kr/ra LJA 3€PHOBHX,
no Jexomry u Pumemo uwau Wadrpery ¥ Iepuiio; or 90 1o 120 kr 1A KyKypysH,
280:10 mig kaprodeas, or 250 mo 300 WA CBEKIH ).

"PaccyxneHnse” arpoHOMOB OHIO TaKUM: [MOCKOAGLKY DACTEHHA yHOCAT C Te-
KTapa CTOMHKO COeIMHEeHUl Kanud xKakiHH T'0J, TO HYXHO BHOCHTEH B MOUYBY IO
MeHplle Mepe 3TO KOAMYEeCTBO, B BMAE yIOODEHMs, YTOCH 3EMIA HE UCTOUATACH
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(umoc MPOuUeHT, yYATHBapmui pexum moxaelt, KOTOPDHE YHOCAT MNOCPENCTBOM BH-
LeJauyABaHAA — BHMHBAHAA #3 MOYBH — HEKOTOPOE KOJMUYECTBO DACTBODHMHX CO-
equHeHKt ranug). M3 3Toro MCxomaT TadivuiH HOpM, KOTOpHE HYRHO BHOCUTH
eXEeTCIHO JJig KyJIRTYPH TOIO WM MHOTO pacTeHnd.

3em1Ig BCEI'HA COJEPRAT HEMHOTO COeIMHEHHMA KaIuA, Ha3HBAEMHX acCHMM-
JAAPYEeMHMHA, TO €CTh, KOTOpHE MOIYT [MOIVIOWATHCS KOPHAMA.

Ho TouHHe MCCJIENOBaHKA MOKA3ald, YTO PACTeHUS KaxiHi TOf MOTYT BH-
HOCUTEL OOJplle COeNMHEeHMHE KaTHA, YEM Te, KOTOpHe OHJIM BHECEHH B BHAIE XH-
MAYeCcKAX ynoGpesu#t (wix Haposa), Jake yUYATHBaA yYMEHblleHWEe DACTBOPUMHX
COeIMHEHNA KalIAsg B 3KCIEPUMEHTANRHO}R MoOuBe,

W xpome TOro, KpeCTRAHCKMR OIHT KOHCTATUPyeT, UTO [MOYBa HUKOTAA
[OJHOCTBIY HE ACTOWASTCA, YTO ACCHMANMPYEMHE COeNdHEHHUA Kamdsg BHOB, NOHB-
JIFAOTCA camé Mo ceCe. Torzma 3TO NpUBEaO K "IONymeHdn", 4TO CJaadHe WA
pasCar/eHHNe KHACAOTH IMOYBH, KACIOTH, BHIENAEMHEe KODHEBHM#A BOJOCKaMM,
CIIOCOCHH CHEJaTh aCCAMILADPYEMHM# KIIMEBHE COeJUHEeHUA, He Onpelnesasemue
OCHYHHM METOHOM, KOTOpDHH dccjienoBan, UTOOH 3HATE LEHY IIOYBE, TONBKO ee
accumamapyemsdt xamk (wrn aamepand kanuh K*, oomemupapmuitcs c/VHZ).BTo
OWIO NOATBEPELEHO HEONHOKPATHO, XOTHA HEKOTOPHE arpoHOMH CTABWIM 3TO IIOf
COMHEHHeE.

YTOOH BCE BHACHMTL HA 9TOT cueT, I'-H JWTHOH ¢ JIMKOHCKO# arpocraH-
LMK MPUCTYILAT K DKCHEPUMEHTY , TPOBOAUMOMY B TeuveHde 3 JieT. JTU pe3yias-
TaTH CHIA NMpeIMeToM CooOmeHMss PpaHIy3CKOi celpxo3akanemun 12 AHBApSA
1966 r.

Insg Bcel COROKYNMHOCTH HQEEJOB Cpemuufl Canane OTpAuaTe]eH, TO eCTh,
pacTeHds YHECHM B CpelHeM Ooxpile COelUAHEeHM# KaIug, 4YeM OHA B3AJIH B NOY-
Be, BRIOYadA AodamieHHoe ynolpeHMe. Ha 3THX Hamesax KOIAYECTBEHHO orpene
JIAIACSH :

a) ¢ omHO# CTOpOHH,

BHECEHUE KaIUA B BULE YHOODeHMd,
- yMeHmlleHUEe CONSpPXaHMA B N0YBe OOMEHHUBaNWEI'OCA Kald,
- yMeHplleHKe B mouBe "(QUKCADOBAHHOTO" Kaldd;

6) ¢ Zpyroi# CTOPOHH,
oG KaImif B COCPAHHHX pacTeHAqX.

SHaueHns IUIA NByX HagexoB (B Kr/ra):
no a 1534,5 1629,5
no 6 1695 1772,5

TO ecTp 160,50 # 143 Kr/ra pacTeHusMd BHHECEHO doJplie.
B 3TOM omHTe "oOMeRuBaomuiica K" oomeHuBaeTca ¢ MHT; "duxcupopanHui
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K" ~ 3T0 TOT, KOTOpHi#, KAaK ONpPENENEHO, MOI' GH CTATH MAKCUMAIBHO ACCHMU—
p4pyeMsM C [IOMOMBO MOYBEHHHX KUCJIOT, A OlpeIelieHHe GHIO BHIOJHEHO 10
TeTpapeHmIsopy.

JOTACH MOKA3al WM, CKOpee, NOLTBEPIAN, UYTO acCAMIULADYeMHit He 3Ha-
YAT TOABKO PacTBOPAMEI B BOIE IIOCDEICTBOM OCMEHa, HO 4TO Gofpiiag 4acTs
"MKCHPOBaHHOrO" Kada [IEPEXONAT B pacTeHue. TeMm He MeHee, OH He MHTAI~
CA LaTh KaKoe-/00 OCRACHEHWe ToMy (PaKTy, 4TO BHuENpHBeneHHHe IndpH no-
KasHBapT, 4YTO 3TOT yXOX "PUKCHPOBAHHOI'O" KATUSI BMECTE C YXOLOM ACCHUMWIH—
POBAHHOI'0 M ZOOABICHHHM yHOOpeHMeM OCTapTCA HAXe TOr0, YTO B CyMMe CO-
JepRaT pacTeHddA: HeT HUKAKOTO HM 3aMedaHus, HA KOMMEHTAapus 3TOr0 CTpaH-
HOrO C TOYKM 3DEHHMA KIacCHyecKoll xumim daxra. OTKyZa depercsa TO, UTO SAB-
JfeTCA NONOMHATENRHOR YacTe® TOro, YEro HeT B [OuBe:

Takof aHomarsHHl CanaHCc He A30exan BHAMaHug Peifindepra, KOTOpHi B
1955 r. nucan: "KaxercA, yTo romoBoit meduumr B 750 000 TOHH TOILKO yac-
TAYHO OTHOCUTCA HA CYeT [peBpAlieHHA HeaCCUMWIMPYEMOTO K B acCHMWIpye-
et K",

Takuv odpasom, 3TOT aBTOpP BMIEN HOBOJIBHO 3aUOAT0 HO OnnTa JOTHOHA,
UTO YMEHpMEHHE DacTBOPMMOIO B KUCJIOTE KaiAd MOXET OCBRACHATEH "TOJBKO Uyac-
THYHO" pacxoxieHue daraHca "BBoja" M "BuBONA"; CJEIOBATENBHO, ECTH ele
Ipyroff MCTOYHMK Kaiusg, He 3ameveHEHIt IuxoHckoft arpoHomiueckolt sadoparo-
pueit, TOrJa Kak 3TO BHTEK2eT M3 €e COGCTBEHHHX L@adp.

AnomauibHEG Caltanc kKama (mid xumus) 3acrabideT PeifinGepra mate cie-
Eyouae mdpy (1o 1955 r.) - gpyTMe aBTOPH JaT IOBOABHO OT/LMYHHE LUPDH:

OIHOJeTHHe pacTeH#s, BO PpaHimd, ysocAT 1 500 000 TOHH K507 xmmuvyeckue
ynodpenuss (450 000 T) - Haso3z (300 000 T KZO) BHOCAT, TakAM 00pasom,
ToAbKO 700 000 TOHH coemuHersit rkamusi (BHpaXEHHHX B KZOJ. TO ecTs, pacTe-
HAST YHOCAT B 1iBa pasa OOJplle, YeM UM HanT, ¥ 3emIa He ucromaeTcs (uudpu
1965 I. naoT B OTHOWEHMM XAMUYECKAX ymoSpeHa#r 970 000 TOHH ¥ Hapo3a

460 000 ToHH A ypoxasg Coree BHCOKOI'O, YeM B 1955 r. ).

Pa3HuMi #cClenoBaTeqAMA OHIA NOCTABIEHH ONHTH B BECETATUBHHX COCYy—
nax, TaK A Ha Hamexax 3emild; BCe OHA [OXTBEDIMIM 3TO ABjieHne., ONUH arpo-
HOM NOKasal, NpPOBOAA CBOK ONHTH B TeyeHde 1l JIEeT, 4YTO uMeeT MecTo "BHC-
BoCOXneHne" 875 Kr/ra K50, rorma xak JoTHOH, Ha QIHOR KyJABTYpEe pKA B Te-
ueHue 3 Jer, noayudasr “BHcBoGoxmeHue" B 600 Xr/ra HZO Ha COBOKYIHOCTH
MCIHTYEMHX HAIEJOB NPU elBa OWYTUMOM yMeHBWeHuM "oOMeHHBaomerocs K";

TO, 9TO 3acTaBano NOTHOHA MOBTODUTE 3TH SKCMEPHUMEHTH, OH BHPA3WI B CBO-
€M LOKIaNe, KOTODHH OH CHEJNAl Ha KOHIpecce M0 yHOCpeHMAM (Rev.Agric. de
France, moHp 1966 r.): "XOpomo M3BECTHO, YTO DACTERMA CIOCOGHH, NAXE B

YACTOM [IOJNe, M3BAEKATR BECLMA 3HAYHTEJILHHE KONUYecTBa KaIUA 0e3 3aMeT-
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HOro yMmeHwlWleHnAa accumwiupyemoro K". Bwio MOKa3aHO HECKOUIRKAMM TIOLAMK
panee, C NOMOMBR KYyJAsTyp B TODMKAX, YTO GATaHCH HE COBNALAWT, M OJHAKO
B I'OpmKax NOBHIIEHHas KOPHEBAas ILUIOTHOCTH LOJKHA aTAKOBaTh CAMMKATH K BH-
CBOCOXIAT: Kaauik, 3axpellieHHHR B IVIMHAX.

HakoHel|, COMOCTaBNEHHE, KOTOPOEe He GHIO CHeJaHO: arpOHOMH KOHCTa-
THPOBaIA, 4YTO B NMOYBe OTHoMmeHde K/Ca ypeanydBaeTCsa, ¥ 3TO IPOUCXOIUAT
#3-33 H3MEHeHHs JIBYX WIEHOB STOTO OTHoweHus: K' ysemmwtsaercs, Catt
yMeHpmaeTes.

Ma yBHIUIM OOBACHEHMe 3Toi “3aragru", NpuyeM TOUHHE IKCIEPHMEHTH
HaM MOKa3am, YTO0 KHOI'MA LEJI0O OCCTOAT Hao0OopOT, YTO Hedap3d 060CHaTs,
YTO 3TO 38BMCHT OT PACTHUTENBHHX BUIOB.
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radaasa II
KYPULA ¥ SALO

Kak roBOpAT C OMODOM aHIVIAYaHe:

What is rew ts not trwe. (YTO HOBO, TO He MCTHHHO).
What is trve is not new. (Uto MCTHHHO, TO He HOBO).

HOHEYHO, TPaHCMyTai|i SJIEMEHTOB He NpeICTaBlAeT COGOH HAYEro HOBO-
o, OHA CyuweCTByWT, B OHOJIOI'MA, C TE€X NOp, KaK CYyUECTByeT XH3HBL, & Ipy-
THe QopMH TpaHcMyTalmii CymEeCTBYOT C TeX [op, KaK CywWeCTByeT MAD, HAMHO-
TO cTapmii Ku3HM.

Jaxe Oofee TOro, MX BOCIHpHATHE NOABWIOCE He CerojHA, AX U3yueHue
TOXE, K MH TOJABKO YTO IIDOUMTHUDPOBAIA HECKOIRKO NPUAMEPOB HUCCIEINOBaHMUi
XIXT gexa, HanpaBJeHHHX Ha TO, YTO IIPOACXOODHT IMpU IpOpPACTaHMM 3epeH,
#3 KOTOPHX HauooJee HaBHde, O KOTOPHX A 3Haw HA 3ITOT OEHw, OWIX yKa3auy

lioGapnom B 1831 r.
MHe noxasamocy UHTEpPEeCHHM, C COJBLUM OCHOBAHUEM, MIOXUTE 3LECH

KpPaTKO, HO C HEKOTOpPHMHA MOOPOCHOCTAMU, OINHAKO, OIHT, KOTOPHHE MHE Ka-
XeTCA HauCoNee IPEBHKM IO CUOJNOTHYESCKHUM TDPAHCMYTAIWIM.

JTO ACCHAeNOBAHWE BEAMKOTO (PpaHLy3CKOr0o xmm#xa Bowrera. fl He Mmory
NIOMHIVIATE O TOM, YTOCH JAaTh 3LECh er0 NOIpOoCHy®w Ouorpajumw. Ero oTKpHTAS
JAOBOJIEHO MHOT'OUMCHCHHH M BaXHH, TaK YTO CCHIKM HA HErO MOXHO HalTH BO
MHOI'MX TpyIax, BRIDYad CIOBApHA.

Horza A Hayan CBOM CHCTeMaTHUYECKMe MCCHENOBAHUA ABICHMA GUOIOTAYE-

CKMX TpaHCcMyTaljif, S BCHOMHWI 00 ONHOM IETCKOM HaGMOIEHMM, KOTOPOE MEHH
SaHHTPATOBANIO, TaK KK A HE CMOr' JaTek YIOBJISTBOPUTEIRHOI'O OCBACHEHMSI, M
3TO OCTaNOCh B MOEM NOICO3HaHHM. Peup wra o6 0o0pas’oBaHMM UIBECTKOBOH
CHODIIYNH A#ia. MHE MPEenCTaBWIOCH TOTWA CMyTHOE OGHRACHEHME, KOTOpoe He
MOKAHYJIO MeHA IO CAX NOop, U A PEHICA Ha DKCIEpUMEHT MON XOpoldM KOHT-
poaem.

Kypu-Hecywku OHIH OCTamieHH 0e3 H3BeCTHAKA. K KOHLYy HeCKOInKMX mHei

HX MOCWIM3yeMHe pecypcH CwiIM UCTOWEeHH, OHMA Hecmy Ipacroe aiuo (¢ ToHKo#
nepraMeHTHOR cKopuIymoit). 3TU KypH HAXOLWIACH HA DIHHWCTON NoyBe ¢ OTie-

JABHEMA [OYKamM KpemHs (omuT npoBommica B Bepcame). Taxum oGpasoM, IUIH—
Ha, KpeMeHp X MX OCHYHHA KOpM HE IaBa&IM WM IOCTATOYHO M3BECTHAKA, UTOCH
NPOXOIXATH NEJaTh HOPMATLHYD AUYHYW CKOpIyny (K “X OCHYHOMY KOpMy modap-—

JAJCA B HODMAIBHHE NEePHONH NOPOWOK PAKOBMH yCTpPAL, U MMEHHO 3Ta NOGaBKa
M3BECTHAKA GHia ycTpaHeHa). fl dM NPMHOCWI CJEY B TOT Xe IeHb, KOLNA OHH
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TOJIBKC CHECJX SKLUO B MAINKOH cKopayne. OHM HAOpacHBAIMCH HA Hee C RIOHO-
CTB0, H OWIO MHTEPECHO HAOMOLATL 34 MX KOMAYHHM [oBedeHueM. Ha caenyw-
Wi NeHs OHM BCe CHOBa IaBald AKLO ¢ HopMalasHOM cropiynoff. BCHomHHM, 4TO
CKOpayma odpasyeTcs B TedeHME [pAmepHO 15-17 4yacoB; Kak TOARKO AKLO CHe-
CeHO, HayMHaeT 00pa30BHBATLCA OCOJOYKA CAelyouero; HMKOTAA He OHBaer
IBYX AMKI{ B CKOpJayne B ARIEBOIE B OOHO M TO %€ Bpemd, AHAIM3 OYUIEHHO
CIOOH, KOTOpyH MM IaBaiu, [IOKa3al He3HauuTelsHoe coiepxaHue Cal; ee coc-
TaB OWJI OJMM30K K TAKOBOMYy IVIMHH, HO elle ¢ 5 % KZO. Bcoan g momymanr o cao-
ne, TO 3TO NOTOMYy, YTO A 3amevaua, OyLydyM MOMOLHM, YTO HECYUWKA, OCTaBAEH-
HHe BO IBOpe, KIEBAIM Ce3 OCTAHOBKA CIWAY C MOYBH MEJIKOI'O IPaHATHOLO Ne-
CKa B TOW 00JacTH, IIe A B TO BPEMA XdiI.

MHe Kaszarocp, 4YTO TOABKC 3Ta LOIONHUTEALHAA HOJaBKA Kaldd MOIVIa
OOBACHUTH 00pPA30BaHUE KAIbIMA B Kypuue. Y MeHA Cwid K IDyTHE COBIALAn-

wpe HadJIeHud.
PacmpocTpadHns 3T0 Hal/MIEHAE BO BPemd BHUEYIOMAHYTOH Mepenaus no

nporpamme kppona #21 B 1961 r., A DOIyWil OCWIsHYD KOppecnosmeHuymo. He-
KOTOpHE NTHLEBOIH BOCIPOX3BEJMd 3TOT JIKCHEPUMEHT B TEYEHMEe IOCIeNOBATeNR-
HHX 20 mueif, 40 pueil. Torma Kak ONMH KODPECIOHIEHT COoO0WWI MHEe o0
3KCIIEPHMEHTE, BHIIOJIHEHHOM BOKJIEHOM W [pPOUMTMpOBaHHOM &moGepom.

B ycra OmHOTO U3 CBOMX HUepCOHaXeill OH BAOXAI HEKOTOpEM 00pa3oM KpUTHYEC-
Kdii 0030p Hayku# OKoAo 1880 r. OH nmuweT: "BOKIEH, BHUMCJIMB BCD M3BECTSH,

COIepXauyiocd B OBCE KYpPULH, HAXONUT ee U3CHTOK B CKOpIyNe ee AUll. Tarum
00pa3oM, [POMCXONAT CO3LaHMe BeuwecTBa. Ja kakem odpasom: 06 3TOM HUYETO

HeuzsecTHO".

[To-BHOmMOMy, 3TOT OTPHBOK CWI BHymeH ®nodepy TpakTaroMm QM3AKa M XM -
mika Pedro (ymep B 1878 r.), H3BECTHOI'O BCeM CTYIeHTam (Mo KpajiHeit mepe
MOEI'0 BPEMEHH), B YACTHOCTH, CBOUMA OYEHp TOUHHMU TaG/IALIEMA II0 TEpMONH—
Hamuke. OH cHeJal MHOTOUUCASHHHE 3aMeTKA O "NPOCTHX Tenax", KOTOpHE fB-
JANTCA TO JIA MEeTallamM, TO JU METLIONNEMA, O CHOXHHX COeNMHEHHAX, TO
JH KUCJIOTaX, TO Jd OCHOBAHMAX, O IMOHATHAX, KOTOpHE He GHIM YETKO H3A0Ke-
HH WM OOBACHEHH JO cepefMHH XX Bexa Teopdeill bpeHcTena, INONOMHEHHOR Jaypu
KUCJIOTOH ABJIAETCA INOHOP HNPOTOHA, OCHOBaHMeM - axkuenrop. Pedso (mponpTi-
poBadHuil ®roGepom) Hamucat: " HNPOCTHE Tesa ABIANTCA, MOXET OHTh, COEIy-
Henuamy” (Ppaza, koTopyw Haxomum B ero "Kypce xumuu"). To, 0 yem mucan
Takke Qoress B 1846 r. IaA cepH - LMTATa, [puBefeHHaa Bepueanycom 6e3
KOMMEHTapHeB. Yxe B TO Bpems UMEJUCE COMHEHAA B HEM3MEHHOCTH HEeKOTOPHX
T€J, HASHBAGMHX "MPOCTuMA". TO Xe, 4YTO U 0C aGCOMOTHOM MPUMEHEHNM XUMWAH
KO BCemy XuByWemy 4 4UTO euwe Haxomum y Drodepa no noponmy xumuu: "f He or
pHLIGD €e BaxHoe 3HavyeHue, OyIpTe B 3TOM yBepeHH. HO ee BNyTHBAWT HOBCH-
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Iy. OHa OKa3WBaeT HEyMECTHOe BJASHAE Ha MELMiMHY" .

Ho TonpkO B 1971 ©. MHe IPEICTABATACH BO3BMOXHOCTE B3OHTH K UCTOU-
HHKaM, HaMTH, B ONHOK M3 OuCAMOTEeX HAUMOHAIBHOT'O My3€sa €CTECTBO3HAHMA,
noJaHHl TexcT BowieHa. OH 3acayxMBaeT, UTOOH HE HEM OCTaHOBUTHCH.

UCCIELOBAHVE BOKIEHA

Ero U3HCKAHWE SBIAETCA Godee OONHHM, Oolee BaxHuM, elle Oolee UHTe-
pecHHM, dYem g [OL03peBal MO BHCKa3HBAHUAM @nodepa. [MonHwA TEKCT HAXOLAT-
cg B "Annales de Chimie", T.23-30, mecsy HaBO3 VII roxm, c.3-26, TO €CTh,
24 cTpamMiM. I oymap, d9TO eCad HET OMCKA B pacdeTax ¢ moei#t CTODOHH, TO
3Ta Jara cooTBeTcTByeT 19 AHBaps 1799 r. lcciemoBaHide 03ariabiIeHO: " One-
TH IO DKCKDEMEHTAM Kyp B CpABHEHAA C KODMOM, KOTOpHHA OHA IOJy3apT, M
pasMmHIlIeHdd 06 00pa30OBaHMd SHIHOE CKOPJIYIH TI'D. Bokrena".

fl meperpynmApoBal ero IMC/]CHHHE 3HAYCHUAsT, Pa3CpOCaHHHe B €r0 TeKC—
T€, 4TOOH yIJIOTHATE OCHOBHOE, pPe3ylsTaTH.

a) Omec

OH dpan npAMepHO OmuH (GyHT oBCAa, KOTOpHi, TOYHO B3BeleHHHk, CcocTa-
piaseT 483,838 TpamvoB "ousmeHHOro osca”. Ero csurawot B $apdopoBom TATIE
& moaydanT Cedyo 30uay. Odpasyerca 15,285 ¢ ocTrarka, TO €CTs, 1/32 mac-
cy, am 0,031 (3,1 %).

3ra 30/a IpA CMEWMBAHAH C 230THOH KACAOTON He IAeT BCHEHABAHUA. Bece
B a30THO}l KucioTe He pacTBopAeTcs . OcTaeTca HepacTBOpMMHEX 9,342 T.

K a3oTHOKACAOMYy DPacTBOpPY, OTLEJICHHOMYy OT HepacTBOpDAMO# vacTH, MpA-
GaBJisId aMMAaK, KOTODHH IaBan CeJuit 0Cauok, Becamult, MPOMHTHYE W BHCYUWEH-
Hy#A, 5,944 r. 3To Own udcTHit ocar A3pecTd. MATOUHHK, oTHeJeHHHA oT (o-
caTa A3BECTH, NP CMEMABAHKA C KAQDPOOHATOM KauMd He I1aBal HAKAROTO Ocal-
ka. (JllepopaTeipHO, B 30Jie He COLEPRaIOCH KAapOOHATA KalbidA.

HepacTBopumas gyacTs (9,342 I') umesa cepo-GENOBATHH IBET; HUKAKOIO
BKyca, OueHp Jerkag. ClaBjeHHad ¢ TpemA 4JacTaAMd KayCTUYeCKO# COIH B
cepedpAHOM TUIMIE, C BOLKOA He OCTaBIfeT HUKAKOrO HEpacTBOPUMOTO OCTaTKa.
HacumenHas cOJAHOH (Io-TemepemHeMy, XIODACTOBOLODOIHOH) KACIOTOH, mpH
yoapuBaHas JaeT 9,182 I UMCTOrC KpemHesema. B BOAES HaXOMMTCA XIOPAL Ka-

JUsi. HepacTBopumas yacTe (9,342 r), #U3BIeYyeHHad U3 30JH OBca, ABIAETCA,
TaKiM 00PA30M, OOUTA ACKINYATENBHO COEMHEHHEeM YUCTOTO KpeMHEe3ema, Tak

KaKk ero Tam 9,182 r. Pasrocts B 0,160 I AoMxHaA COOTBETCTBOBATH HEeCQIBIO~
My KOJIMYeCcTBy yIVIEDONHOIO BelleCTBA, KOTCPOE OKpamuBaeT 301y B cepuil 1BET.
B 3&0m0YcHde MOXHO CKa3arh, 4TO OBEC COIEpKAT OKoIo 3,1 % OT MaccH
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ero 30JH, 4TO 3Ta 3012 B OCHOBHOM cocTodT u3 39,3 % fochaTa U3BECTH K
60,7 % xpemHe3ema.{Camue OOcCjHeIHAe METOIH AHAIM3a Nald HaMm B CpenHeM TO
Xe COINepKaHHe 30JIH, 4YyTs GOTslie WIA MeHpWe B 3aBKCHMOCTE OT COpTa).

6) flitno

Ce30H KIamKA AMIl LIATCA CKMIO 6 MecslieB. B OXHOM OCMUPHOM KCCIAENO—
BaHAM [IOKa3aHO, 9TO Ha T'OL B cpendem npuxomarcd 130 nHe#t Kiaamkd, cO cpel-
Heit maccoft aitiia B 58,117 r (B Ham@ OHU OPONAONT KAIMCPOBAHHHE ARNA; Cpef-
HMit pasmep cocTapideT OT 55 mo 60 rpammoB; ARIO B 57-58 TpamMmOB BCTpeda-
eTCAd OYeHp YACTO — HO €CTh TaKke pasmepH B 70 r, a zgpyrae B 50). 3a
OIME Ce30H KYypH HecyT, Tark4Mm o0pa3oM, Maccy Al B 7 486,226 r. Ckopayna
BecHT 641,685 r.

Ot aTo#t cpermneil CTATHCTAKA OH OEPEXOIUAT K HAOMWISHAD HAHN ONHOR Ky-
puiie# B TeyeHde YeTHpeX C MNONOBAHOH mecAueB. OHa cHocdT 90 Aau. OH B3pe-~
mAB2ET 9 CHKODIYO 4 HaxomuT 44,796 I'. I3TU CKODIyNH, "OpPORAIEHHHE KO 4dep-
Horo", TepAwnT 8,321 r. OCTaTOK pACTBOPAETCS B 230THOW KUCAOTE CO BCIIGHU -
panueM. Ocraerca 0,217 I yIviepojad. A3OTHOKMCIHIA DAcTBOp KMIATAT LJIA yIa-
JIeHAA PaCTBOPEHHOTO yIVISKMCJOIO rasa 4 Jo0amidAinT K HeMy amm4ak. Buro
Haltmeno 0,58 r docpara u3Bectr. Takmm o6pazoM, Ha KaApOOHAT A3BECTE OCTAa-
erca 40,178 r. Us aroro ameem Ha 100 HacTed CKOPIYIIH:

0,896 kapdoHaTa U3BeCTH
0,057 doodara M3BECTH
0,047 "reBOoTHAA KiIeiixoBuHA" (OpraHuveckze BemecTsa)

B) JKCKPEMEHTH

CoxkMeHHAd macca IoMera ijara B ocTaTke 5,201 r. [Ipd pacTBOpeHM: 3TOH
30JIH B a30THOH KMACIOTE He HAOIOOAETCA HMKAKOTO BCHEHUBAHUA. [IpOUCXONAT
BHIEJEHUE 3alaxa CepoBOZOPOnAa, ¥ HEepacTBOPUMHE B a30THOH KECIOTE OCTa-
TOK cocTasideT 2,335 r. [locne noGaByieHUs ammdaxa K NpoPulsTPOBAHHOMY OT
30JIH pPacTBOPY OCTaeTCA OCUIpHHR OCauoOK, KOTOpHE ABAAETCA dochaTom U3BeC-
TA: 2 rpamma, JloGaBieH#e RaTIeBOrO KapdoHara K QWIRTPaTy IJaeT OC3KOK B
0, 185 r kapOoHaTa 43pecTd. TakuM 00pa3oMm, OOJYHAOT COOTHOWeHUs docpara
A K3pOoHATa M3BECTH B Iomere,

I') BalaHCH ¥ KypUlH

bun mpoBesieH 3KCIEepUMEHT C 34KPHTOR B KreTKe kypureit. 3a 10 aueit
el maru 483,838 rpavma opca, K OHA NMOJIyvYara TOILKO ITOT Kopm. flilna u
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3KCKPEMEHTH, colpasHpe 3a 3TH 10 IHell, CHIN MPOAHALIA3HPOBAHY . Kypuua
CHecCJla TOJIBKO 4 sAjfna.

CoGpaHEHe 2KCKDEMEHTH COCTaBWIH BCEro 38,957 r. W3 pacTsBopa B cOufA-
HON KMGIOTE MOJy4eH OCaNOK, KOTOPHH, oTduInTpOBaHHKl, BecuT 8,492 r. Bue-
ceHye B MATOYHMK "KayCTUYESCKOI'O ammuaxa" ocaxpmaer 7,643 r docgara ussec-
TH. MaTouHuk, oTIHeseHHuil or PocfaTa H3BECTH, oGpaGoTaHHHll KalieBHM Kap-
goHATOM, TaeT 2,547 I' CyXOoro I9KCTDakKIa, KOTOpHit ABIAETCA KapOOHATOM H3-
BeCTH.

Cropayna aun gata 19,744 T, IpakTUYECKH BCe B BUIC KapdoHaTa M3Bec-
™. C 2,547 T NOMeTa SKCKPeMeHTH jami 22,291 I' kapooHara A3BEeCTH. A Bemw
aTOT {yHT OBCa MAeT TOABKO 5,944 T, KOTODHE NpaKTAYECIH MIOJHOCTRI ABIA-
oTed focharom uspecTH. B nomeTe HaXOIUTCA 11,944 ¢ocdaros, TO €CTe, 6 T
fochaTop Gordsiie HA BHXOKE, YEM Ha BXOMC, Gosnee yeMm BIBOE TOTO, YTO GHIO
BBEEHO. Ho GalaHc KapooHATOB eme Gojee JoGONHTEH. B nomeTe HaxXomUTCA
2,547 T KapGoHara, a B ckopayme 19,744, TO eCTs, 22,291 r B BHIESJACHUAX,
TOrZa Kak ero MpakTW4YecKd HeT B 3epHaXx oBca (roe xameiif HAXOIMTCA B BM-—
ne gocparoB, XOTA €r0 BHpaxapT yepe3 H3BEeCTH Ca0 mocpencTBOM METOIMK
KISCCHYECKOTO aHalM3a, KOPNAa MIyT TOMBKO damaHc Ca, a He dochaTos U Kap-
¢onaron). Ecmu cymmvupoBars 11,944 r gocparor H 22,291 r rapOoHaroB, TO
BCETO KalplMeBHEe COIM COCTAaBNAOT 34,235 I, TOrAA KaKk 0BEC CONEPKHT TOIb-
X0 5,944 r, TakuM OGpa3sOM, BHXOJL KATsIMEeBHX coJdedf Ha 28,201 T doxsume,
yeM UX OCHWIO BBEIEHO, TO eCTh, 475 %-HOoe yBeJIUYEeHHE (Buxom=5,75 pa3 BXO-
nal.

TomBemeH OWI Takxke M GaraHC KpemHesema. B 8,492 T, OCTaOIMXCA NpH
pacTBOPEHMH 30JH [IOMETA B COJIAHOR KMUCIOTE, CIIABAEHHHX C TPeMA HacTiMHd
KayCTHYeCKOr'o foTama B CepeCpAHOM TULAE, K IMOCIe 006padoTKUA CHIO HalIeHO
8,067 I uMCcTOr0 KpemHesema; pasHdly B 0,425 I MOXHO, MO-BHIMMOMY, IpH-
MMCaTs yIVIEPOTHOMY BEWeCTBY, KOTOPOE OKDAalMBaeT OCTaTOK. A BEp OBEC CO-
IepkKUT 9,342 I KpeMmHe3ema; TaKuM 00pasom, U3 Hero Hcues’o 1,275 r, KO-
TOpHE He Hal[eHH.

1) BarmoyeHue

lleffpe 3TOr0 MCCJHIENOBAaHMA OalaHca KpeMHe3eMa COCTOAIa B TOM, 4TOOH
IOCMOTPETB, MOIVIO OH [P CIAyyae KPEeMHHEBOE BEWECTBO MOJYYMTBCA U3
KalpMEeBOI'0 BeuwlecTpa. OH 00f3aH MpU3HaTh, YTO HET, TaK KAk HalmoefaeTcA
CUAMLKOM Golpad IUCHpPONOPIMA MEXKNY yBeJMYeHHEeM M3BECTHAKA M YMEHBUEHHEM
KpemHe3ema. OH moGamiasger: "Kak Ox Tam HM ORIO, HE MeHee HEeCOMHCHHHM sB-
JAETCHA, YTO 3HAUMTENBHAd CymMma M3BECTH, Kak B COCTOAHMM KapdoHaTa, Tak

i B cocToAHuMH docdara, obpasyeTcd B OpraHax KypULH, a HEKOTOpOE KOIMYe-
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CTBO KpemHe3ema KcyesaeT".

3areM, OCTOPOXHO, TaK KAK pevp UIEeT TOABKO OO0 ONHOM JKCMepiMeHTe,
OH roBOpuT: "fl BHOAD, BIpOuYEM, 9TH pPe3yJeTATH TONBKC 34 MHEHHe, K KOTO-
POMY ONHT MEHf KAKMM-TO 0Cpa3OM MPUBOAMUT BOMPEKM MOE€Hl BOLE U KOTOPOMY
A He MOTYy OKasaTh efe MOIHOIO NOBEepUf; HO €CJIM OHO BH3HBAET KAKOH-TO MH-
Tepec, TO A NpUIvVIallao XMMUKOB [IOBTOPHUTE 3T Pe3yJrTaTH W BAPRUPOBATEH HMX
PasHEMU CIOCOCaMH...: M €CHH MH NpUIUIA OH K TeM Xe pel3yJjsTaraMm, TO 3TO0
OHT OH IeficTBUTENBHO Coapliof war B Harypdurocodud, U MHOIHE SABJIEHHUR,
NPUYMHA KOTOPHX HEeW3BeCTHA, OWll OH OGLACHEHH".

JTO MOocHeHyfe ¢I0BA eI'0 TEeKcTa. BUEHO, YTO OH [IPUEABAT OYEHER OOIB-—
o€ 3HAYSHHe JTOMY MCCAefOBaHWp, SI'0 OPPOMHEM [OCAENCTBMsM. Ho, IO MOMM
JAHHHM, 33 HMM He [OCAeNOBaIM; A HE 3HA HAKAKOrO JalsHEHWero 3KcIepumeH-—
Ta 3TOr'0 THN2, K 3TO BH3HBAST OQJIBHIOE COXAIEHME.

OH CTaBAT TakKke BOMNPOC OO0 ACYE3HOBEHUH (Pocdopa, MOCKOALKY Karslmit
norsiomaereAa B Bame gochpara (wm, ckopee, POCPOpPHHX CHOXHHX 20MpOB: Pu~
THH # T.L4.), @ OTOpackHBaeTCA, B OCHOBHOM, B BHIE KapGoHaTa. Kyma mepe-
XOIAT pasﬂnua? YTo HesiaeTCs C 3TMM @oc@opom? OH He MHTaeTCA IaTh KAaKoj-
JHG0o oTBeT. OCTaeTCA 3aMedYaTeNsHHM TO, YTO HA BHXOIE KAaTuLMEeBHX cojeif
dosee yem Ha 400 % Consme, yem Ha BXoZe (Ha moTpedieHHult oBec). WG0, Kak
YBUIMM B HamleM UCCIENOBAHMM IO NIpOpacTaHMio 3€peH OBca, NpU NPOPACTAHHU
OHIO NMOJNYyYeHO yBeauuyeHue Ca TOTO Xe nopamka. Ilpocroe coananenne? ComHH~
TEJNBHO. B HauMX 3KcrepuMeHTax OyheT [IOKa3aHO TaKke HPOMCXOKIEHHE 3TOro
Karspd. OTMETHM, YTO BOKIGH, COBDEMEHHMK JaByaswne, B CHOJIOI'MM HOMNYCKa-
€T JKCINEepUMEHTAIRHHE De3yJAnLTaTH, KOTOpHEe He COIVIAaCYWoTCHA C 3aKOHaMHM, yC-
TAHOBAEHHHMU ITOCHEIHMAM, [IDUTOAHHMA LJIA MEPTBOA MaTepuy.

e) KommeHTapui

3TOT OKCHNEDHMEHT, [pPOACAAHHHA ONHMM M3 HaWMX BEJUKUX XMUMHEKOB B KOH-
e XVIII'C Beka, maer GoraTwe YpOKH. UH MOKasuBaeT, HApALy C Ipyr'Hmy,
YTO HHHEWHHEe aHaIW3H, BHIOJHEHHHEe MO Haulodee COBPeMEHHHM METONMKaM, Ia-
0T, [0 KpailHe#t mepe, 1,14 U3BeCTH, 3HAYEHUA BecpMa OIM3KAE K TEM, KOTODHE
moJIyyald oKoJIo 1800 r. 1A oBca ¥ IS gina. 9TO MOKa3HBAET, YTO XOpPOUO
BHITOJHEHHHA 3KCMEDHUMEHT YYEeHHM OOMploft BeJMUMHH CHI IpHeMIeMHM. CamoHa-
IeAHHO CHIO OH C NMpeHeCpexeHUeM OTBepraTsp ero, 3aABiAs Ge3 OCHOBaHM,
YTO B TO BpEMA METONH aHAaNK3a He OWIX HOCTATOYHO HANEXHHMHA, YTOOH HMX
MOXHO OWIO OH COXPaHHTH. B HEKOTOpHX CIyYadX 3TO, KOHEYHO, He TaK, HO
aHalUTUYeCKHe CpelCTBa HalMX IHEHd ABIADTCA Jodee yNOOHHMHA, CGOJIEE MeXaHH-
3MPOBaHHHMA, NOCTYIHHE JOOOMY XUMHKY BTOpPOI'O KIacca, haxe A Clelpald-

3UPOBaEHHOI'C JadopaHTa.
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B riaBe N0 CeNBCKOMY XO3AMCTBY MH BCTDETHMCH C CepUAMA aHATM30B,
TP3BMMETPUYECKUX WY BHITONMHEHHHX C [IOMOWbD (A3AYECKAX METONOB, C HCIOIEB~
30BaHdeM HandoJee COBPEMEHHHX IpUGOPOB. A Benp OHM IANT 3HAYEHHS acco-
JINTHO TOI'0 %€ HOpANKa MO COmepXaHdy Ca B OBCe. JTO TaKke, IO-BHIAMOMY,
IIOKa3HBAET, YTO CpeliHee colepxaHue Ca B OBCE COBCEM He M3MEHWIOCH, He-
CMOTDA Ha JBOJOIMIO COPTOB (3TO, BO3MORHO, He Tak IJIA BCEX DJIEMEHTOB U
MAXDOSJIEMEHTOB KAENOTO COPTA; 3IECh pedsr MIET TOABKO O CpPEIHAX 3HAYeHM—
AX K TOIsKO 0 Ca). To Xe camoe OTHOCHTCA M X BHpaxeHHOoMy B Cal COEepXa—
Hl0 B AKLAX: OHO He M3MEHWIOCH CO BPEMeH BORIeHa.

IIpMHATO, OKPYIVICHHO, YTO CpeiHee HilLo0 comepxaT 2 I' Ca. [lompodHoe
H3y4eHHe, NPOBENeHHOEe C THCAYaMHM AXIl, CWIO BHIOAHEHO Ha HayuHom (axy.rs-
Tere Typuda (BeTepuuapHas mxoma) Jaycra CeTTd miA IOIyyeHHsT er0 INOKTOop-
CKOA cTemeHd B 1972-1973 rr. [IpuBeleM HECKOABLKO SHAYECHMI: cpepHie aAkna
no 51,9666 r : Ca=2,0381; cpemuue situa mo 52,2800 T : Ca=2,0464. MoxHo
NpeHeCpeys KalplpeM, KOTOPHH HAaXOZMTCA BHYTpM ARtua, LIA TAKOT'O UCCIELO-
BaHWA, TaK KaKk OH COCTapiIfAeT TOIRKO OKOI0 0,030 r npu odmel macce Ca B
< I'. BowIeH MM Taxxe IpeHedperanr; TOrLa [IOTpelHoCTs cocTamaaer 1,5 %,

4 KOIMJYECTBEHHOe onpejelieHHe Ca B CKOQIYIE BCEINA MOXET GHTEH BHIIOMHEHO
C TOYHOCTBIO KO 1,5 %. Hy®HO yuuTHBAT®L pasdpoc, Hed3GexHHE, TaAK KAK OTHO-
meHAe Ca/odwasd Macca aitna OvyeHn H3MEHYHBO.

Macca Ca B siime koneGreTcs B 3aBHCHMOCTH OT NOPOIH Kyp-HEeCyuer ra-
Ee IpU ONMHAKOBOM KOpme. Bonswoe Ao Ha 64,076 T, Hanpamep, MOXET HMETE
TQIBKO OTHOCHTEJIBHO TOHKYW CKopaymy ¢ 1,880 r Ca (faycra CerTs). Yame
BCET0, C TOMHOCTBO HO ONHOR HECATOH, MOXKHO IOBODATE O TOM, YTO COTEpXa-
HHe Ca B cxopayme sfiua HAXONMTCA B mpemenax 1,9%0,2 I'. MOKHO cocraTscs
Ha yKkasaHHHE paHee BOKIEHOM SHaueHWsi: Ha 130 adu npuxomures 641,7 I' cko-
pIyuH, TO €cTe, 4,9 I Ha CKOpIymy, couepxamyp S0 % CaC03=4,4 T; orcuna,
Ca=1,74 r. W ewe, B MOCHENHEM 3KCIEpUMEHTE, npuBeneHAoM BowrirerHom, 4
Aiua fLaoT 19,744 T CKOPIYOH, TO ecTs, 4,9 I Ha CKOPIyNy, YTO [E€pEeKpHBa-
€TcAd C HpelHayudM 3HadeHuem. QHO monanaeT B BUIKY, KOTODY MH YKA3aIM
no Halinenhum daycra CeTTH 3HAueHHsM. TaKiaM 00pa3oM, MH MOXEM paccMaTpu-
BaTh HX KAK HaIeRHHE.

M3 a3rtoro memaeM pacuer, KOTOPHI He NMpeMMHeT yIOMBATE. B CEe30H Kiam-
KA OHHAa Kypula HECEeT OIHO AHLO B AEH®. A Bells BCA KPOBH KypUUH COLEDKAT
TQIBKO &5 Mr Ca. Ckopayna OCpasyeTcs NPUGIN3UTENBHO 3a 15-17 wacos. [lpu—-
HHMad OKDYTJIEHHO 16 4acoB, MOXHO CKa3arp, YTO Kypuua npeppauaeT Kaxine
12 MMHYT BeCp Kalslitif KPOBM B KIETKA AALEBOIA, KOTOpHIl OKDPYXaeT CKOpJIymy.
3TO CBHIETEABCTBYET O Ype3BHYANHOM H3UOJOTHYECKOf AKTUBHOCTH.

B ciyyae nosHOro OTCyTCTBAA B KOpMe Ca (4TO OYeHs TPYOHO, K TOMY Xe,
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pealmn3oBaTp, TaK KaK BECh KODM COLEPXMT MaJI0 KaIbUMA, HO MOXHO cocra-
BATEL CUHTETHYECKOE MEHI0, CAIBHO JueHHoe Ca) MOHATHO, YTO KYpHIA MOXET
GHCTPO [OTEPATH CBOM 3aNacH KAaAsLMA: €€ CKeJeT OCBOCOKIEeTCA 0T BCEro
MOOWIN3YEMOrO Kanplis, TO €CTp, HemHoro couee 20 %. Becwm ee CkeyeT Co-
IepxdT 250 Ca, TO eCTwh, MaKCuMyMm S I' Moodmuayemorc. Ha sitio Tpedyerca
npuMepHO 2 T'. K KOHIy 3 nHell oHa ISHAIRLMHMPYETCA K He mOokeT Joisile ne-
JaTe HOpMalpHOe fAitlio, B ciyyae [OJIHOI'O OTCYTCTBHAA Ca B €e Kopme. CKOpiIy-
na npekpamaetr o0pa3sOBHBATHCA, X AKNO 38BEPTHBASTCS B MATKYO NEprameHT-
HyoO IUIEHKY. B HeflcTBHTENRHOCTH Xe IDeKaInUMPUKALMA AoIXHa CHTe Oojee OHC-
TPOK, TaK KAaK MH [peHedperix B [pelHiywmeM pacyeTe BHIedeHxdem Ca B IoMe-
Te, 4 OHO 3HAUATENRHO, KaK MOoKa3aHo BowieHoOM. HyxHO OTMETUTH, YTO BHYT-
peHHOCTE AlkLua He JxumeHa Ca, Tak KaK KeJITOK HauuHaeT O0pa30BHBATHCH CO-
Jee yem 3a 10 mHeit nepen Hockoit: 3a sillioM, CKODIYNa KOTOPOI'C HaXOMATCH

B MpolEcce o0pas30BaHuA, pacnojaraeTcA NJIMHHAA LEMOYKA XEJTKOB yMeHwllan-
[IMXCA pasMmepoB.

B ciayuae nojsHOrO oTCyTCTBHA Ca B KOpME MOXHO OHIO OH, CJaegoBaTelp-
HO, OXMIATH KIADKYy AALIA C MATKOA CKOpPJAyNOk CO crenywmero OHA, camoe do-

Jsilee, K KOHLY HOBYX AHeil. B ZeidCTBATEIRHOCTH, HYXKHO ORUIATH 3HAYHTEJILHO
IOJnlle., Hoqemy? [loromy, 4TO KypuLA CIIOCOOHA, B CiAy4yae OTCYTCTBHA (Ca,
NMPOMU3BOIMATE KaAbLMA MOCPENCTBOM TpPAHCMYTALWK U3 IDYLOr'0 3JAEMEHTA, CIH
9TOT 3JIEMEHT [IDUCYTCTBYET B KOPME, B KOJMAYECTBE, JOCTATOYHOM IJd KOMIEeH—-
caupd norpecHocTd B Ca.

BowireHn pyman, 4yTO C IIOMOUWBH KDeMHe3emMa, BEpPOATHO, MOXHO GHIO OH
OOBACHATE TO, YTO Kypulia " B DexHME IIaBaHMA" HeONpedelNeHHO INOJITO MOXET
BHIEJATH B 9,70 pa3 oaaeme Cal0, yem oHa foay4yaer. OH OCTaBMI 3Ty THIOTE-
3y, TaK Kax noreps stoz, KOTOpyD OH OCHapyXJ B CBOKX aHaids3ax, Jaleko
He KomaeHCHpyeT yBeyiHyerHMa Cal. OH MUCXOmMM 43 3TO padoueilt runmoTesH H
He uccrenoBal IpYyI'dX 3JIeMeHTOB, KpoMe Ca # Si. B TO Bpema He OHAO HAKa-
KOH HJied O CTPYKType aroMoB. [loaTomy OH He MOr M MOiymaTp O TOM, 4YTOCH
ONpeneJATs Kaidil. A BeIw MH YBALWM B IVIaBe O CEJABRCKOM X03AHCTBE HCCAENO -
BaHWA, BHIIOJHEHHHE [0 OBCY IIpM {IpOpacTaHMM: MMEHHO K ymeHmilaeTcA, B TO
Bpema Kak Ca yBeJMyuBaeTCAa (3TO peaxims ?8K-+%H 3=:%80a, npurogHas # niaAa
IOPYTLAX 430TONOB K). Takum o6pa3soM, MOXHO 3aKaCTsCA BOHPOCOM, He SBJIALT-
CA JU (PEPMEHTH, KOTOPHE HEKOTODHM 00pasoM "KATaIX3UPyoT” 3Ty PeaKiyp B
KUBOM, O4YEHb OJIM3KUMMA NPH NPOPACTaHMM OBCA - KaneuedoGHOrO pacTeHud,
KOTOpCE HE HYMKIACTCA B W3BECTHAKe, YTOCH COmepxars Ca - 4 B KIETKaX
KyPULH, MPOU3BONATENBHULIN CKODJAYIH, ECIM KPOBb COLEPKHUT K B JOCTATOYHOM
KOJHYeCTBE.

boJssof HHTepec HpeICcTaBWIO OH, OUYEBHIHO, [MOBTOpPEHME OMNHTA BokiaeHa
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C BBEIEGHMEM B 3TO H3yyeHme CaunaHca K. H xexaw, YTOGH 3TO GWIO CHETAHO.

raasa JII

JUETETHKA

JdTa rasa OyleT Kparkoil. JlMeTeTHKa sBIAETCA, IJIAaBHEM 00pa3oM, o0Jaa-
CTBIO [IPUMEHEHHWH. CHUcTemaTdyecKde M CleldfMyecKue WUCCASIOBAHMA 10 NMTAHM0
COCTOfVIK B IVIOGAIBHHX JSKCHEPUMEHTAX, BHIIOJHEHHHX HJIA NPOBEpKd TOro, Oy-
AYyT JI{ BOOJHE MPUTONHHMM IJIA MUTAHUA YesOoBeKa H XUBOTHHX pe3yaIsTaTH, I0-
JYYEeHHHEe MpA PasyIiyHOM WU3YYeHWM YeJOBEeKa, RUBOTHOT'O, PACTeHMiA, BRIOYAA
MUKDOODPTaHM3MH .

BoT Takkm OCpa3soM NpHUAM K NEPECMOTpPY MATAHMA NON YIJIOM 3DEHHS Ka-
AelAQuKammd. Jexarsl@AKaiMs cTala HaCTWIBKO pacipocTpaHeHHOo), HecMoTpA
Ha IHEeTH C M3OHTOYHHM CHAOKEeHMEeM KalhlMeM, W HacTOABKO 4YacTO BCTpeyan-
geifca B odiacTaAX, TIe BOJA CHIBRHO H3BECTKOBag, UTO MEOULMHA d4 KIaCCHYEC-
Kafg IMeTeTaAKa lepecTald YTO-au00 [OHMMATh. Hawd padoTH Nali OTBET: MUTa-—
HiAE CTalIO CIHMIUKOM CENHHM Ha MArHuil, 3TOT 3NeMeHT yIaldeTcd U3 MODPCKOM
COIA IO IBYM IMDMYMHaM: MHD YMCTOTH, CHMBOJIMBMDYEMHI OENHM LiBETOM: BCe,
YTO (eJloe, TO KPAacHBO 4 XODOmO... (CM. MHIBAK, LASHUCTHE COEHUHEHHUFA,
MOPQHH....); Ipyragd NpUuMHA [PAKTHYECKOTO MOPAIKA, TAK KAK XIOPHI Mar-
H4", KOTODWI SBIAETCA CONGI MATHUA, NOMAHMDYDUEH HAL CONAMA MATHAS MOp-
CKOHR CONH, ABJIAETCH CHIHHO THTDOCKOIMYHHM, TO OH [IPUTATABAST [I8pH BOIH
H3 BO3IyXa A pacCIiUINBACTCA B COJMOHKAX, HE [IpOXONAT Yepe3 OTBEPCTHA B CO-
JIOHKAX, GHCTPO pasMOKaeT CYMaXHHe MelKd ¥ T.X. [[03ToMy ero ySMpamT 110c—
PEICTBOM papMHNPOBAHHA. MOXHO COBETOBATH TONBKO CEpyp, IPyCyw CAlg; ee
Tenepp JEerKo XpaHAT B [JIACTMACCOBHX MElOYKAX; K TOMY Xe, €€ MOXHO CYUMTH
HeCOJIBUAMA [IOPLMAMA M MOJIOTH HA 3JMIEKTPUYECKOR KodeMouIKe IJIF MCNOIB30Ba-
HHA B nopolike (ILTACTMACCOBHE MEMIOYKA NOMRHH UMETPH KBAIMPUKALMmo "IUIS M-
WeBHX MPOXYKTOB", (&3 BpeAHOTO ILIacTUPUKaTopa.

To %e camoe M IjIA MyKd: XOTAT, YTOOH OH& GHJIA CeJsiof; ueM GoJIlle OHA
Gexass, Tem Jyuwe... HO MyKka ABIAETCA HHYEM MHHEM KaK Kpaxmaiom, ez 0olp—
HIOr'0 NMMTaTEeJBHOI'O 3HauyeHWs. B mpocesHHOR Ha 98 % xiecHoit myxe (mo J.Pan-
ABeH) Ha 100 rpammMOoB MykM [pUXomiTcs 140 mMr Mg; B IIpocesiHHOR Ha 70 %
MyKe, KOTOpas ABJIAeTCA OCHYHOM MyKo}t B KIaccuueckoit X1edolexkapHe, ero
Tam He ooxee 20; u3 140 ynamum, Takum oGpasoM, 120, 6/7, [MOYTH Becy. B
XIeCHHX 3eDHAX COLEPKUTCA NPUMEPHO 4 % LeUTOI03H: MOKHO YIAINTE COMBMYR
4acTh 9TOM LE/LOIO3H, KOTOPYHO 4YEAOBEK HE MOXET nepepapures (B nporusono-
JIORHOCTH TPAaBOSIHHM), HO UacTt ee eMy [TONe3Ha LA CTUMYJApOBAHUs nepuc-
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TATBTUYECKUX ABUXEHWA KAWLEYHAKA M OGIEIYEET MPOXOXKISHAE 4Yepe3 KUlleyHdK,
[103BosAeT U30exaTrs 3anopa. He U3BECTHO HHUKAKGH METOOMKA, MO3BOJAmE}t
POCTO yranATs OCOIOYKY 3epHA (OTPYyOH BCEria COZEpXaT YacTs GelKOBOro
RamOud, KOTOpas MOCTYfaeT ¢ [IepHKaplOMeM H3-32 TOT'0, YTO CTEKIOBUIHHIH
C/IO#, PACHOJIOKEHHHI! MEXLY IBYMH KAMOMAMH, B HUX B3aUMOMDOHAKaeT ). Jyy—
weid mykoif Owia OH Ta, KOTopasa paBaja CH mpocesBaHue Ha 98 %; HO Jes
fipocenBanig, npa 100 %, HOpMaIuHHR MuAEBapATeJsHHi TPAKT €€ NepeHoCcHT,

a4 T€, y KOro CradHil KulleYHdAK, OYIyT YIOBAETBODATHCH TAK HasuBaemoit "nos-
HORA" myko#, npocessroit Ha 92 %. B [IpORaxe MMEeTCH CepHil xIed U3 MykM
Irpydoro nomojla, NOIyvaoWUdca ®3 MyKA KaK pa3 apd 92 4 98 %; 3To Tecto
COJIAT TpyGo# mopcko# comew. [I03ToMy B Hem COIepxaHue MarHAg xopoumee,
HexkoTopwe JHLA ¢ HelogaKamu B OGZACTH KAWeYHAKA He [IeDEHOCAT 3TOI'0 MeX-
Ay TeM CIadoro CONEepRAHUA LILJLIDIOSH, KOTOpoe ocraeTcA eme B NOMHOK Myke
M OHU NMpUCEramT K x1edy, THe MyKa (ILIg CBOMX OJIAHOB, KOHIUTEPCHUX U3Me-
JIAk, Kam U T.X.) npocesHa Ha 80-85 % (uHorzma us-za HEOQHODONHOCTH BHPH-
BauuA [epuKapnus, MEHAOWErOoCS B 3aBUCHMOCTH OT copra, IpyHTa, r'oma npo-
CEUBAHUE IapaHTUPYETCS TOIBKO C TOYHOCTEN IO 5%). Ho B 3Toil "mosynousoR"
MyKe camad OoJbllaf 4acTs GEAKOBOTO KaMOMs yOaleHa, a MMEHHO OHA COHEpPXUT
[IO9TH BCE MUHEpaTpHHE COeNMHEHMA. Tak Xe UM MarHuil, KOTOporo umeercs 140
mMr Ha 100 r npocesaHyo#t Ha 98 % MyKd, namaer 0o 60 Mr 119 MpoCedBaHUA Ha
80-85 %; 3T0 cocramrmer, mo KpaiiHe#t mepe, 4/7 Mmaruug.

My npocum uuTarend M3BMHATE Ham 9TO OTCTYILIEHHE, He MO TeMme Halero
TPyla, HO HaMm [OKA3al10Ch, YTO OHIO OH MOJE3HO BCEM [IOHATEL BAXHOE YUCJICH-
HOe 3HayeHUe HeNOCTaTKa Mg B HaeM CTaHAAPTHOM NUTAHAW, BCJICLCTBHE TOrO,
970 Hawe nATaHue ABIAETCHA CAWWKOM MCKAXEHHHM, [0 MEPKAHTWIRHEM MPUYMHAM,
Tall KaKk BCE, YTO eCTh MUTATENBLHOTO B 3epHE YU&IEHO, CHOBa BO3POXIEHO MU
fiponaeTcs oueHs moporo. Te, YTO MH IOKA3AMM A Marhig, KOHCTATUpyeTCH
Tawke IIg Apyrux anemeHros (docdopa, CepH...), LIS MUKDOIEMEHTOB (Xeie-
3a, MeIM, LWMHKA...), TaK YTO OeJaf MyKa SBIAETCH NOJNYNPOLYKTOM C OYeHp
Maloi MUTATENBHOM LEHHOCTLD, npuyem 85 % CIaropomHux IPONYKTOB yIaleHOo.

Tenepr Mu 3Haew, TOYEMy NPOMCXOIAT NEeKaTplMDHKAINS. IMIEPHYECKA He-
CHQIBKO co3naresed NUETHYSCKAX WKOX yKe KOHCTETUPOB&IU, YTO OUMOKA 3aK-
J04al1ace B CIHUWKOM HHIYCTPUATA3HPOBAHHOM NATaHKK, M YETKO IIPOKOMMEHTHDO-
BaT® OCHOBHHE 3a0HyEIEHHA, HO HE CMOTUIU HX O4epPTUTE. [IpouMTUpyeM, Hampu-—
"eb, Anonua Caxyponsapy (Ocasy), oropui PacnpocTpannr Ha 3amame "max-
poduoTuKy", onupasce Ha mom badot ¢ 1960 r. m1a oShacHeHMs 3anagHuM
CTDaHaM OCHOBHHX MPHHLMIOB CBOEI'o METOLa, M3BECTHOI'0 BO BCeM Mupe. Bo
PpaHumu metomu "Jla Bu KI3p", OCylecTRACHHHE A.K.Xe®bpya, Taxxe ywm mou
MCCIenoBaHuA. fl coGMpPaNCEH ATk STOMy HECKOJNBKO NMpAMEPOB. OHM [TOKaXyT,
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KaK HyXHO YYUTHBATE ABICHHE OHOJIOTHYECRUX TPaHCMyTalMit LA COCTABICHHUS
COaIaHCHPOBAHHOTO Metn (3To BOCMPOA3BOIATCA HHEE CO CTpaHMI TIEPBOTO U3-
IaHug ).

— e b e

HeBO3MOKHOCTE XAMAYECKOTO OOBACHEHAST HEKOTODHX AHAMA30B npencras-
JAJIACh MHOTYM; A He MOry LATHPOBATE BCEX, KOTODHE MOIENATACE CO MHOK
CBOMMA HAGIONEHAAMHA, HM BCEX TEKCT®, LGBENEHHHX LO MOero CBEllCHUA, Ha 3Ty
Temy. OmHA®o s ynomasy oG OnHO! MHbOpMaLWMM, nosBUBweiicH B XypHaite "Jg
Bil KI3p" 3a Jexadpr 1966 r. 3a fommacen A.K.Xedfpya, B KoTopoit HPABOIAT-
CA aHalM3 CBEXeI0 MUHOAIS # CYXOT'O MHHIATA; B MEPBOM CONEPHATCA — IO
I.Paxgsen - 87 ¢ BOEH, a4 BO BTOpOM 4,7 %, TO €CTs, IpumepHo B 20 pas
MEHBIIE B 3TOM [1OGIENHEM. U3 pasHux 3HaYeHUR, NPUBEIECHHHX A.K.Xeddpya,
A NpABENY TOIBKO CIeaypmue:

— Aas30THCTHE BewmecTsa Ha 100 1 MUHIEIA :
CBexuit MuHmans: 5,67 T,
Cyxolt muHpmams: 18,10 T, TO €CTs, B 3,2 pasa GoJapme;

- BEHpH: 2,19 B cBexem dpyrTe; 54,20 B cyxom $pyrTE, TO ecTs, B 24,8
basza doupine;

~ MAHEeparsHHe comd : 0,96 B cBemux; 2,00 B cyxux, TO ecTp, B 2,6 pas
doaxe.

OyeBMEHO, YTO HeBO3MOKHO [IpHHATE KIaCCHYyecKoe OOBACHEHHE, COTJIACHO
KOTOpOMY pasjidude COCTABOB 00y CI0BIEHO BHCYUIBAHNEeM, Tak Kak Torma Gwia
OH KOHIEHTpaiMsa Bcex KOMNOHEHTOB 3KBMBANEHTHA. KoHeuHo, xumuueckae peak-
LA AMENT MecTo, MOCKOILKY XAPH yBeJMYABAOTCA B 25 pas, TOrma Kak Gesry
YBEIHYNBaNTCA TOXBKO B 3 pasa (4 #3BecTHO, yTO FUBHE TKAHA: KUBOTHHX,
3€PEH HEKOTOPHX pacTeH#ll CHOCOGHN AaBaTe KADH, UCXONA U3 yIVIEPONHNX ne-
neit caxapos, To ects, yro NpY NMUTSHUA XUDH MOLYT 00pasoBaTeCA, UCXOLS
K3 TIILIMOOB; Haosopor, Ip NpopacTaHiu, JATUIHHE 3anacy 3€peH npespaila—
OTCA B IVIOLMIN; y XWBOTHODO HUDH MOTYT 3aMEHATH HEJOCTATOK DADLAIOB ).

HO xumuyecku Hexpasg OCBLACHUTE TO, YTO MIAHEPATRHHE COIH KOHLIEHTpH-
PYOTCA TONMRKO B 2,6 pas u3-3a YUATEHUA BOIH, TOTNA Kax BHCYMHBaHUE HOJ—
XHO OHIO OH B LEACTBHTEALHOCTH YBEJIMYUTE KOHLEHTDALMK 3THX ConeR npucin-

OCTA0TCA HETPOHyTHMH, B 100 T CYXOT'o 3€pHa Oylem MMeTs, mpuyem Bona
JMEHBlIaeTCH fo 4,7 I: 100-4,7=95,3 COEnuUHEeHMH; KO3(PUiMeHT yMHOXEHMSA,
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IIA Kagxgoro COeNMHeHHs, Torja LoMXkeH OuTe 95,3:12,42=7,6).

B cBoem Ipyrom xypHame, "A Tadns" 3a anpexas 1967 r., A.K.Keddpya
o6pallacT TaKke BHUMaHHE Ha CpPABHHTENRrHHE XUMHYECKHE aHaIM3H CBexei
C/IMBH M CYXOTO UYepHOCaI#BA. I[IpUBelgHHHE 3HAYEHUA HEMHOrO OTJIMYanTCA
OT TAKOBHX, UMTHpOBaHHHX JiocH PaHuser (KOTOpHE MH BCTpeTHM Jajisle), HO
N3BECTHO, 4YTO HeOOIpMMAE pal3jMydd HaOAonIanTCA B 3aBHCHMOCTH OT COpPTOB K
nous. lugdpd J.PaHmBeH Gosee NMOompodHHEe (M COPT YTOYHEH), MH TaKXe BepHeM-—
CA K 3HayeHUAM, KOTOpwe oHa naeT {(mig 100 r morpediAemoro BeuwecTBa).

AHAIM3HPOBAHHHA YepDHOCJAHMB MMEET B 3,4 pa3 MeHblle BOJAH, YEM CBExXad
QJidBa. A Belip B YEpHOCHUBE IVIOLMIH B 7 pa3 doee CKOHUSHTPUPOBAHH; BH-
cywyBasne camo N0 cede MPUBEIO OH K YMHOXEHWO Ha 6,2 OpPTaHHYECKUX H MH-
HepalnHHX COeNAHeHU’, NpuueM UCIapAeTCH TOALKO BRIDYEHHAA BOZA. A Belsp
JANUIH M OPOTHEH YBEJAMYMBANTCHA TOABKO B 3 pasa; CJIenoBarTeinHO, OHH OT-
HOCHATENBHO YMEHBIATCA, K MOXHO IyMaTs, YTO MOJIEKYJIApDHWE NpeBpaleHus
CHOXMMUUYECKOI'O THNA 3acTaBIANT YACTUYHO IIEPEXOIUTs ITU IBA COeIMHEHHUA B
dopMy DIDIMICB, KOTOpHE NEHCTBUTSARHO YBEJIWYHBADTCA.

IJiA MHHEPaIpHHX Be@ecTB KOIQPUIMEHT YMHOXEHWUA paBeH TOIBKO 3 ILIA
Kanpipsa (KOTOpHit, CJIenoBaTes]pHO, OTTYAA MCUe3); OH paseH 3,3 Vi HATpAA
3,8 wia kama, 4,4 g markmdg, 5 g gocdopa. HaoGopor, cepa, yMHOXEHHAA
Ha 6,1, coXxpaHdeT CBOE OTHOCUTEJIRHOE MDOLEHTHOE COIeDKaHHE Oe3 H3MEHEeHHA.
Yemez0 ymHOXaeTcCA HA 7,2 4 Takke yBeJdY4BASTCH HA 16 % CBepXx TOI'O, YTO
MOXHO OHJIO OXKUFATE OT BHCYWABAHUA. MeOp yMHORaeTCA TOIBKO HA 1,6 M IO
[IDOLICHTHOMY COLEDPXaHMn HAXOUATCH B 4 pasa HUxXe, 4YeM MOXHO CHIO GH OXH-
IAaTep OT BHCYUMBaHWfA,; MApraHel yMeHplaeTcd eme Cojdsile, TaKk Kak ero Ipo-
UEeHTHOe colepxande B 9,7 pa3 MmeHpllee, eCI¥ OH OPOUCKOLMIO TQIRKO BHCYHUUM—
BaHde., Takum o0pas3oM, MeIr ¥ MapraHell CWIRHO YMEHBHanTCA, a Xejae30 yBe-
JUYUBAETCA; MH OCHApyXMBAeM 3IEChH ABJICHHME, yXe OTMEYEHHOe B Jpyr'ux Cly-
Yagx U O KOTOPOM COOCWANTOCk B HalUX MpEeIHOymUX pacoTax.

My BAOAM Taxrke, HACKOJABKO BAXHO LA IMETOJOIOB 3HATH ITH U3MEHEHHA
COIepxaHMA KOMIIOHEHTOB (PYKTOB M 4TO COBCEM He(e3pas3iuyHO OpaTe CBEexXde-
$pyKTH UM cyxue PpykTH, U A.K.Heddpya (koTopuit maeT Taxkxe sHayeHUA I
cBexel u cyxoit rpywd) HacTOHYMBO 3TO OTMEyYal.

WEMEHEHME MAHEPANLHHX BEUWECTB B CYXUX ®PYKTAX

HO Jogu He 06JalaioT HU [PO3OPIMBOCTRI0, HU HE3aBUCMMOCTHI Ayxa A.K.
He@®dpya, 4 MHOTME WIACCHKM HAYKM HE OHIH JOGOMHTHHMH.

BossmeMm, Hanpumep, "TaCiauul cocTaea muMueBHX npoaykTor" Jiocu PaxnBeH
(13 MeauumHcrolt akanemuu) u coTp. Tam onpefeneHo Ha 100 r seped:



~48-

- IJI7 COM B CyXMX LESJAHX 3epHax, 580 mr P

JJIA [Ipopocuieil cox 67 mr P
- IJIA COM B 3epHax 280 mr Ca
IJIS [ipopociell cou 48 mr Ca

Kyza nepeines acyesHypmuit gocop, KOTOpOro cTaro B 8,6 pa3 MeHeple,

B TO BpeMs Kak B IIpOpOCIiEM 3epHe — HalyxXmerc B BOLE - KalpUMA TOABKO B
0,8 pas meHpme! OrHomeHde P/Ca npoxomdr oT 2,07 B cyxom 3epHe 1o 1,39 B
fipopociueM 3epHe.

ABTOpDH 3THX TaOUHI HE 3aIaBalINCh HAKAKMM BOHPOCOM. 3IeCh BMEMBa-
€TCH [popacTaHde, ¥ MH YBHIMM, 4TO OHO U3MeHseT cojepxaHue P u Ca; BO3b-
MeM Haubonee [pOCTHe CIy4ad, IIe KIpaeT polep TONBKO BHCYMABaHUE, B IpUH-
Lgine, no Kpaine#t mepe: MH yBMIAM, YTO 3IeChp MMEeT MECTO HEYyTo LpYyroe.

B 3eseHOM TropomKe HaGMOL2eTCH:

P Mg Ca
- KOI'Zla OH 3eJIeHHH: 60 122 42 206
~ KOIa OH CyXoii: 219 380 130 o0

ITH "aHomManmuu" He CpPOCWIMCHL B IVIa3a aBTCPOB. EciaK OH UMENIO MecTo
TOJNBKO BHCYIMBAHUE, TOJABKO IOTEDPA BOIH, OTHOWEHHE MEXKLY MUHEDAIBHHMM
Bel[eCTBaMi OCTaN0Ch OH ODMHAKOBHM. ClelaeM CHeiyoiue COMOCTAaBASHMUA:

P/s = 2 B 3eJeHOM I'0Opoxe

= 1,7 B cyxom ropoxe, TO eCTh, INpPUMEPHO Ha 15 % MeHsle
Mg/Ca = 1,6 B 3eJIeHOM T'Opoxe

= 2,16 B CcyxoM ropoxe, TO ecTs, Ha 39 % doasme
P/Ca 4,7 B 3eJIEHOM I'Opoxe

6,33 B CyXoMm Iropoxe, TO ecTs, Ha 34 % Counle.

JTO APJEHKEe He NPOMCXOIAT MPH ydacTHM BCEIO Hadopa 3JEMEHTOB BCEX
3epeH Wil QPYKTOB, KOTOpHe BHCyuMpawTcsg (Hampumep, B NepcHKaX, a0pPHKO-
cax, I'ipymax, fcdjokax M4 T.xm. S, P, Na, K, Mg, Ca 3HaAUYUTEJNRHO HE UBMEHS—
oTcH). HO UMeHHO KOrjga OHO MpPOMCXOINUT, OHO NOJIRKHO OWIO OH MOPAa3UTh pac-
CYIOK XAMHMKOB, KOTOpHE IeNalT aHATIA3H, U B CojJee CHIBHOR cTeneHd Tex,
KTO KX nmomeumaeT B TalMULM, Tax Kak IJIA HEeKOTOPHX (PYyKTOB H3MEHEHHEe OTHO-
WeHHs MMKPOJJIEMEHTOB HamHOr'o CoJjiee 3aMeTHO, 4YeM TAKOBOe BHIeYKA34HHHX
MUHEDANEHHX BeuwecTs.

Bosemem ciydyait CaHaHa:
S P Mg Ca

cRexXuit 12 28 35 11
cyxo# 36 90 106 21

BHIHO, 4YTO MpPM BHCHXAHMM S U Mg KOHUEHTDUPYWTCA NpKMEpHO B 3 pasa,
HO Kanpldit - MeHsile ueM B 2 ¥ P- 8 3,2 pa3za.
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OrHowenste P/Ca pasHoO,

B CBexeM ¢gpykre 2,9

B cyxom ¢pykre 4,3
TO eCcTs, Ha 72 % OoJgle.

MH MOXeM CXaTp eme OJufe 3TH H3MEHEHHA.

Ina Qurn MH BMeem: 5 p Mg ca

CBeRas 10 30 21 32
cyxas 34 116 72 170

OrHomeHHe cyxoh/ceexuit pasHo 3,4 A S H LA MQ; 3aT0 OHO paBHO 9,3 Iad
Ca u 3,8 14 P; Taxmm o6pasoM, MMeeT MecTO cradoe yBeauueHHe P U OYeHs
cuisHOe (Ca, OTKyLa OYeHB 4YYBCTBHUTEJNRHOE H3MEHEHHE Ca/Mg u Ca/P.

B BrHOTrpane gocfop nepexoguT oT 20 Oo 145 OT CBEXero K CyXomy, TO-
THa Kak Mg nepexomur or 10 mo 36, a Ca or 20 mo 40. B To BpemA Kak P
yseJuywics B 7,2 pa3, Ca TOAsKO yIBOWICH, & Mg yBenuywicg B 3,6 pas. Or
HouieHe P/Ca nepexomdar oT 1 B cBexeM K 3,6 B CyXOM IIOCDPEICTEOM yBeJIuYye-
Hug P u noHuxeHWs Ca. OTMETHM Takxe, YTO HaTpuit ypejdyMBaeTrcA B 11 pas
B CyXOM, BEpOATHO, B yuep$ MarHuo, KOTOpHH yBe/JMuwiIca TOJIsKO B 3,6 pas,
YTO 03HAYaET UCYE3HOBSHME YacTU Mg, TaK KaK BHCYWHMBaHHEe [IPUBOIUAT K CO-
IepXaniin BOOH, B 4 pasa MeHmMemy; CJIenoBaTeJsHO, MOXHO CKasaTre, 4TO [O-
JOBMHA KalplMA HCYe3sa, HO MOABWIOCEH MMOUTH OBoitHoe koiuyecrBo docdopa
(xese30 yBeauuwrocs B 11 pas).

B kamTaHe OTMEYEHO matoe H3meHeHHe 1o Ca u Mg; 3aT0 P ymeHwnimaeTcs
(B 1,6 pas), Torma kak S ysenuymsaerca (8 2,6 pa3s) - BHCyMMBaHHe IIPUBO-
IAT, N3-33 NPOYHOCTH OGONIOYK#, K [MOTEpe BONH TOARKO HAalONIOBHHY, TaKHM
o6pa3oM, YTO MHHEpalpHHE BeuwecTBa AOVKHH OHTe B IBOAHOM MPOMODLMAM, €CIH
He NPOUCXOHAT PepMeHTHHe M3MeHeHud, 'crapeHue", CO3pPEBaHKe.

VBMEHEHME MUKPOIJIEMEHTOB B CYXUX IPYKTAX

llepexoinum Teneps K HECKOJBKMM CHAYYasM M3MEHEHHS OTHOWEHWH MEeRLY
MUKpOdJIeMeHTamu (nmonpexHemy IO TeM xe TalIunaM).

B cyxoMm KamTaHe xejle30 yBeJuyeHo B 2,3 pasa; mens B 1,08 pas; Tak
yro Fe/Cu=1,33 B cBexeM u 2,36 B CyxXoM, TO eCTp, yBeJauycHHe Ha 117 %.
lo-BUOUMOMY, 3TO yKa3HBAeT Ha TO, UTO Melbr MOXeT cTarp Xejedom (Ha 3Ty
CBA3p MH yKaswBaad B "TpancmyTaimax npu ciradoit sHeprmu", HO 3Ta CBA3L
odparuMa, TO eCTh, 3ITO MOXET [POUCXOJUTH B OODATHOM HAallpaBNeHHH, I[10]
IeikcTBueM Jpyrux epMeHTOB).

JTOT cAydail BadlpiaeTcs B ¢ure, Ine:

Fe/Cu=1,50/0,06=25 B cBexem ¢pykre, Fe/Cu=3/0,35=8,57 B cyxom fpyxre,
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TakiM odpasom, Fe/Cu Ha 191 % Gojiee BHCOKOE B CBEXeM, 4YeM B CyxoMm. Xere-
30 TONBKO YIBOWIOCH, TOLNA KAK COIEpRAHME BOIOH MOHM3WIOC: B 3,4 pas; 3a-
TO Melp yBeJMYWwIacs B 5,8 pas; Tawum 00pasoM, XeJae30 MCYe3NI0, MENe yBe-
JIAYIIECH .

Oraomenue Cu/Zn (wix HAOGOPOT) MHOTIA MHTEpecHO OTMETHTB, HO B QM-
re, [IpM BHCYNMB&HHM, olllee ColepXaHue LMHKA He UIMEHACTCA (OH yBeJIMuUBa-
ercd B 3,4 pasa), 4 m3meHeHne Cu/Jn IPOUCXOIUT TOMHLKO H3-38 yBEJIMYCHUA
Cu.

B nepcHke B CcyxoM ¢pykTe HaOADLASTCA YYBCTBHTENBHOE YBEJIMYEHHE B 5
pas KOHUEHTpalMK ee MMHepalpHHX 2JeMeHTOB (TOrZa Kak CONepXaHHe BOIH B
3,58 pas yMmeHpmaeTcs), HO 3TO HE TaK LAA MUKDOINEMEHTOB.

OtHoweHue Fe/Cwu paBHO:

B ceexem (Qpyxre 0,40/0,05 = 8
B cyxom gpyrre 4/0,26 = 11,1

TaruM 06pagoM, KOHIGHTpaLWA Xele3a CTaHOBHUTCH Gonulied B 10 pa3, a
MeIM 4yTe Coamlie 5 pas, 4TO NOKA3HBAET, YTO OYEHp UYBCTBUTEJIBHOE H3MEHE-
Hve Fe/Cuw NMPOMCXOIMT He OT CUW, M XeJe30 HWMeeT Xpyroe MPOUCXOXIEHUE.

B rpyile NDOACXOIUT OOJIBIOE K3MEHEHHE Fe/Mr (cBA3p - OOparuMaa, Ha
YTO MH TaKKe yKAsHBAIM B HAMX NPEIHIyumMX pacorax):

0,40/0,06 = 6,6 B cBexeM (pyKTe,
1,80/0,20 = 9 B cyxoMm ¢pykrTe,
TO eCTh, ypeauueHHe Fe/Mn Ha 36 %.

Keneso ypeawmumiocs B ymepS Mn: HepBoe yBesquuwrocs B 4,5 pas, a BTO-
polt B 3,33 pas, TOrha KAk MEZHEDAaNbHHE COEIMHEeHHd, B 3TOM ciydae, yBEJIU-
YWIMCs B 4 pasa. MOXHO Takxe, A Ipyild, OTMETATH OTHOWEHAE Zn/Cu, KOTO-
poe papHo 1,6 B cBe®em ¥ 3,5 B cyXoM, Halmppaomieecs He M3-3a yBEIMUEHHA
Zn, HO H3-3a ymeHpweHMd Cu, KOTOpad yBeJWYWIace TOJBKO B 2 pasa (moroBu-
Ha MeJX Mcuesna). TakuM 06pasoM, MMeeTcs ABOHHOR MUCTOUHMK yBEJHMYCHHUA Re-
nesa: Megp U maprasel], ¥ orHomeHue Fe/Cu, KOTOpOe DaBHO 4 B CBexeM, Me-
PeXOIUT B 9 B CyXOoM,

flomoko BeneTr ceOf B OCpaTHOM CMHCJIE, U MH HMEeM:

Fe/Cu = 0,40/0,10 = 4 B cpexem ¢gpykre,
1,44/0,58 = 2,48 B cyxom (ipyKTe.
Iisa Fe/Mn Hveem:
0,40/0,04 = 10 B cBeXem QpyxTe,
1,44/0,20 = 7,2 B CyxoMm ¢pyKTe.

Xeneszo yeemmuwiocs B 3,6 pa3, Mels B 5,8, maprasen B o; 4TO NO3BO-
JAeT MpeoNokuTs, 4TO Cu ¥ Mn yBeIMUHMBANTCH B ymepo Fe (MHHEpaNsHHE CO-
emxMHenns, S, P, Na, K, Mg, Ca 3amMeTHO yBeIMYWIHCH B 4 pasa).
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TakuM 00pa3oM, 3aMeTHO pasaudyHoe MopeleHue ¢epmMeHTOB y Ipymut A AC-
JIOKa, Tak Kak oda fanT Fe/Cu=0,40/0,10=4 B cBekeM (QpyKre, HO B CyXoH
rpyuwe Fe/Cu.=9 u TOIRKO 2,48 A1a AGCKIOKa BCASILCTBUE o6pa3oBaHud Melyu B
A6MI0KE, KOTOpOe BHCHXaeT, TOTJa Kak, HalpoTHB, OHA yMEHBINAETCA B Tpyle;
oTrHomenne Cu/Zn B CBexeMm AOGJIOKe pasHo 0,10/0,10=1, a B cyXoM AGjIOKe -
0,58/0,48=1,2; Torga Kak B Ipylle Kak pa3 odpaTHoe OTHOmeHHe Zn/Cy IpeBo-
cxonMT 1 B cBexeM QpyKTe M OCOCEHHO B CyXOM, KaK yKa34HO HHXE.

0 sepHax GOGOBHX Takke ClelyeT CHeJaTe WHTePECHHE KOHCTaTaldH, CBH-
IeTeAsCTByOUMe O TOM, YTO eCTECTBEHHas CylKa, [PH MeIJISHHOM BHCYWMBAHUH,
ABASETCA XUBHM ABJISHHEM, KOTOpOe TJIYCOKO M3MEeHAEeT OTHOWEHMS MEeXny pasi-
YHHMHA MUHEDATBHHMA 2IEMEHTaMM, TaK %€ Kak W MeXLy MUKpOdIeMeHTamuh. ITO
HYXKHO VYMTHBATH B JMETETHKE, TOT'HA Kax OQUIMaIpHasA IUeTeTHKa He 3ameva-
Ja 3TOr0 ARIEHHA, HE MOIVIA [DOYATATE TO, UYTO OHA BIKCHBANA B CBOU Tal/IU~-
I [0 COCTaBy NPONYKTOB [UTAHUA. ECHM OJHAXIH [OKA3aHO, YTO MEXRLY DaKoMm
1 oTHoweHuem Zn/Cu uMmeeTcs o0ferTMBHAS NPUUKHHAA CBA3EL (CM. A.Mé?ret-
Le Cancer -Maloine, Mapux, usg. 1966), TO HYKHO [OCMOTpETs, OyNeT JA
Ge3pasMuyHo MOTpedIATs 3e/eHHe GO0H WM cyXypm ($acoils, TaK KaK B IOCIel-
HAX MeIp B O pas Oojee CKOHLUEHTpUPOBaHa, 4eM B [TEPBHX, TOrHA KaKk LMHK
CKOHLIEHTpUPOBAH B 65 pas3: oTHomeH#e Zn/Cu paBHo 0,8 — TakuM 00pasoM,
Meod Conlpile, 4YeMm LMHKA B 3eJeHHX dodax - TOLa Kak OHO pasHO 5,77 B Cy-
xo#t aconu. CymecTBeHHAd pasHUIA HaGTMoIaeTcA Takke Mexny rpyweit # a6x0-
KoM € Zn/Cu=3,6 mia rpyuu U 0,82 IIa AGJ0KA, TakUM 00pa3cM, C OTHOMEHHEM
B 4,2 pa3 60Jee BHCOKMM B fCiOKe. [IOBHWEHHOE OTHOUWEHHe Zn/Cu IpH paxe
yCTAHOBIEHO, HO CJAELOBaNC OH HCCAENOBaTH, SABIAETCA JM ero HpMYMHOR Hapy-

meHne MUTaTeJlsHOTO PAaBHOBECHUA DU H3CHTKE LMHKA M HemocTaTKe meld WK
9TO CIeNCTBHE HapyweHHa KIeTOYHOI'0 DaBHOBECHA, OCYCJHOBASHHOIO PaKoM; MO-

XHO [IOXeJlaTh, 4YTOCH TaKoe MccaeloBaHue OWIO CHENaHo, Ipexne Jem IeJ1aTe
BHBOIOH OTHOCATENRHO HAWEr0 MUTAHWA WIM YyTBEPKNATh, YTO COJee pa3ymHO
oxa KywaTs AOJOKM, a He Ipyws, 3ejJeHHe CGOCH, a He cyxyo $acords.

Kakim OH HM OWI 3TOT YACTHHH - HO BAXHHA - ACHEKT [IPOCIEMH H3MeHe-
HH# OTHOWEHKH MEXNy MHUHEPAIRHHMM BEuWeCTBamM WXM MHKDO3JIEeMEHTAaMH, IOBOJIb-
HO CTpaHHO, 4YTO HE OHJIO CHoeJIaHO COIIOCTaBJAEHHEe MeXOy aHalu3amMu CBEKero
NPOLYKTA M CyXOro MpoAyKkTa. KoHewHo, OHJIO OH KOWLYHCTBOM IelaTs 3TO IIA
O0naroHamepeHHHX KIACCHYECKOHM Hayk¥; HO TOTLA HE HYXHO OHIO0 COH HHYero
NyGAUKOBATL, ECJAM OWIO pelleHO a priori, YTO BCAKOE OTKIOHEHHe 00yCJjoBiae-
HO HOPpDEmHOCT®O aHanM3a. K Tomy MOMEHTy, Korpma A mumy, “Tadnuuam" Mazam
Panpsed ucnoadsercs 40 JgeT; OHM OHIM Nepeu3faHH MHOIO pa3, HONOJHEHH,
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HO HMKOT'ZA, II0 MOMM CBEAEHMAM, OPULMAIEHO HE OTBEpraluch, M BCE Oofuiy-
alpHHE W YacTHHE NUEeTONOrHM (32 HeCKOABKUMM UCKIOUEHUAMH) [OM530BAIUCH
AMA KaK LOKYMEHTOM, [10 MeHplieid mepe, OfUIMO3HEM. HO OIHAKO A COBEplIeHHO
He XOUy 3THM CKa3aTp, 4YTO A ABIANCE I'GDaHTOM WX TOUHOCTH, 4YTO HE B UeMm
VUDERHYTH METOINH aHAIN30B — HE YKA3GHHHE — KOTOpHe CAyXKWId LIS MX ycTa-
HOBJIEHUA. H NPOCTO KOHCTATUPYR TOT PaKT, UTO KIACCHYECKHe MyGIMKALAY,
Ge30I'0BOPOYHO [IPHHATHE B KaYeCTBE 4YeCTHOH padoTH, NANT AHAIA3H, KOTOpHE,
KOT'& X CPaBHMBAT MEXIYy COGO#, KOrZa MX XOpOoWlo [POYATHBAINT, Pa3MHIUIAA,
a He CKWIB3A II0 1Mdpam, He CpaBHUBAA UX, HEJNp3S OOBACHATE UHAYE, KaK
[1epexonoM ONHOI'O 3JIeMEHTa B Apyroit, HHAa4e I'0OBOpsA, TpaHCcMmyTauderd MaTepuu,
o0ycaoBiIeHHOR neicTBdamid fepmeHTOR BHYTpU PpyKTa, KOTOpHIt OcTaeTca K-
BuM, WK depmeHTATABHHEM HelfcTBMEM MHUKDOODTaHM3MOB, CBA3AHHHX C CO3pesa-
HieM (rpuG y GaHaHa 4 T.I.).

OODHO eIMHCTBEHHOE YKa3aHue GHI0 OH HEeHOCTATOYHHM, TAK KAK MOKHO G0 OH
T'OBOPHTEL JIX00 00 ouuCKe, JUGO O TOM, YTO Cyxod PpykT, Zaxe TOro Xe COpTa,
He MPOMCXOMWI C TOI'0 K€ y4YacTKa, YTO U cBexudt PpyxT, Wi, Tem dsalee, C
TOr'O #e JepeBa M TOro xke coopa ypoxas. Ecan g mUMTHPOBAIl 3TH aHANU3H JO-

BOJIBHO IIPOCTPAHHO — HO He BCe, 3TO0 OHIO CKYYHO -~ TO [IOTOMY, 4YTO OHMA MHO-
TOYNCHEHHH W BCe CXOIATCA, CBHIETEJRCTBYA O XOpOMO OX3paKTEpPH30BAHHOM,

CTATHCTHYECKN ONpedeNeHHOM, COBEpPMEeHHO HEeCOBMECTHMOM C XumdaeX ABISHHH,
HEOOBACHHMOM Takke omHOKam¥ MIM (PaKTOM HeMEEeHTHYHOCTA 00pasloB, TAK KakK
TOrZa M3MEHEHMs OHMX OH GecnOopANOYHHMH, pPa3dpOCaHHEMU, He [TOKa3aTesnHH-
MH, UTO He OTHOCHTCA K LEHHOMYy CJIyYal: YBEJMYEHHA M YMEHBIEHHA CBA3aHH
A BCErna HaOIanTCA MEXLY ONHHAMM M Temd xe SJeMEeHTaM¥, YTO H3y4eHO B
MOUX MpeJHIym#x padoTax; MH YBUIMM 3T K3MEHEHUS, B CaMHX Pa3sHOOGpasHHX
CHOJIOIMYECKUX YCJIOBHAX, MOKA3HBAPWUMX, YTO Deyr MOET ABHO O ABIEHUM, CBf-
3aHHOM C XM3HEBD.

[leperpynnupoBKa, XKOTOPY MH 3IEChH CHEJNATH, HECOMHEHHHX M HEOCHNOpH—
MHX Hadmoesui, NOATBEepXIAST HEOMPOBEpPKUMHE COBIAJEHHA. MH Temeps yBHIMM
HECKOJIBKO M3 3KCOEPHUMEHTOB, MOPONENaHHHX CHCTEeMATHMYECKM IJIA TOrco, YTOCH
YeTKO YOSIMT®HCH B TOM, YTO MMEET MECTO TpaHCMyTalyd 3JemMeHTOB GMOJIoIrHye-
CKMM [IyTeMm.

3ameyaHne: HeKOTOpHe YMTATENH MOIVIM OH YOMBUTBCA, YTO MH [TPUBOINM
MAKOTH ACIOK, Tpywl ¥ T.H., KOTOpas y4YacTBYeT B TPAHCMyTAlMM IJEMEHTOB,
TOrJa KaK MAKOTH NOBOJABHO YacTO PACCMaTpUBAeTCHd KaX HHEePTHAas MaTepHs,
NpUYeM TONBKO 3EPHHUKO (CEMedKO, KOCTOYKA) COXPaHAWRT KU3HE B 3aMelIeH-
HOM COCTOAHKHM, JTO 3a0IyXIeHHe; MAKOTB TAKKE KMBET; OHA [pPOJOTKAeT meit-
CTBOBaTes Ha 3EpHHWKO KO camoit cpoeit cmepru (a AGKOYHaAg MAKOTE, Hampumep,
MOXeT XKHAT® WEeCTsr MecALeB, MHOI'TA GOoJpie).
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HecmoTpA Ha MIOTHyl OGOJOYKY CeMeyka, KOCTOYKM, MAKOTH HeilcTByerT
Ha 3EpHHUKO, CHHTE3UPYyA IPOIYKT, KOTOPHHA MOJABIAET BCAKYW CIIOCOCHOCTH
IpopacTaHus 3TOTO 3EpHHIKA; [ocCJedHee He CMOXEeT MPopacTi A0 Tex Iop, I[o-
Ka OHO He OyIeT OCBOCORIEHO OT MAKOTH. ECTe Takke W APYroe BIOJHE NOKa-
34TeJILCTBO KHU3HU MAKOTH, €e CNOCOOHOCTH BH3HBATE CHOJOIAYECKOE IelCTBUe
1 HODMaUILHHM ABJIAETCA TO, YTO OHA Takke ABIACTCI MECTOM ABJAEHUH TpaHCmy -
Tauuit ¥ He TOJNBKO B 3epHaX, KOTODHE BHCHXAT, OocTiras cospesanus (1).

OnydaukoBaHHas J.PaHOReH AOKYMEHTAlldA BCEr'la paccMaTpUBalach Kak
OYEHy Ceppe3Hasg; OHA COCTaBWIa TOJIBKO MAIECHBKYIH YaCTH MHOI'OUYUC/ICHHHX
IPMBENEHHHX AHaJU30B, NPUYEM ODyTHe ABIANTCA KOMTWIALMAMH, OCHApYREHHH-
ME COIMIGCHO HANeXHHM JKcIepUMeHTaTopam. H Xopowo e€e 3HAI B TeYeHHe
HeCKOApKAX JeT (CIMmKOM KODOTKMX, OHa CHIA YyHeceHa GOJNe3Hww), KOrzna
OHa Owra moeit koJlero#t B JIapMKCKOM cOBeTe [0 TUI'MeHe; HMMEHHO [IOTOMY,
YTO 5 3HAT €e BHCOKYKW HAyuyHyo [OPANOYHOCTH, A 4YEpNan HpMMEpH, KOTOpDHE
npenmecTroBaan ee "Tadauuam". MOXHO GHIO OH IOXYyMaTs, 4TO €e TasauIH He
NpeICTaBIANT LEHHOCTH, TaK KAK aHaIN3H CBeRUX U CyxuX PpyKTOB He CHIH
CIEeJIaHH Ha HIEeHTHYHHX y4YacTKax. Ho, ¥ 3TO MMeeT TeMm COMpllyw LEHHOCTH:
3TH JaHHHEe fABJIANTCA CPEIHHMK B pe3yiapTare COARIOr0 uiCka aHalIKM30B; UX
MOXHO [103TOMY HAIEJUTH JOCTOMHCTBOM JOKA3ATENARCTB.

A mOBOXKY IO CBeIEHMA 3aMHTEepeCOBAHHOTO YUTATENA npodiemoft nueTeTH-
Ku cepuio 3 10 crareft no "HegocTaTOYHOCTH", KOTOpyl S Onyoaukosal B "Jla
BM KI3p"..., HauuHad c mag 1972 r. no ampeas 1973 r.

CurenyeT Takke OOpPATUTEH BHHMaHue Ha TOT $aKT, 4YTO, KOTOA B JUETETU-
K€ MCHONB3yT NPOPOCHKE 38pHA, COCTAaB [IOCAeIHMX CYyWECTBEHHO OTJIMYAETCH
OT HenpopocCWHX 3epeH. HeCKOUIBKO IIPUMEPOB 3TOrC YBUIUM B Ivase "CedapcKoe
Xo3aitcTro",

(1) CoryacHo omHo# muccepraumu 1967 ., DOLABAEHHe MPOPACTAHHA AC-
JOYHHX CeMever oO0ycJOBIEHO deHOMami OCONOUKM, BATPYIHsOWEH IOCTYyNIeHHe
KHCAOpOna; HO ABTODP 3TOM ITUCCEPTAlMM MPU3HaN, YTO OH He JCTAHOBHI POJE
NIEPUKAPINA, KOTOpHiA, 1O ero MHeHWwo, MOD OH NPMHAMATE 30ech ydacTHe JHUG0
B KayeCcTBe NPUYMHH PA3BUTHA ITOT0 MUHIMOHMPOBAHUA OCOJOYKM, JAHOO 3aTpyn-

HAs ee yLaJeHue.



lIpuveHeHAs GHONOTHYECKON TPAHCMyTAldd B MEIALMHE OCHOBAHH Ha pAa3HO-
OCPA3HHX JKCIEPUMEHTaxX, MPONCJAHHHX HA YEJOBEKE M Ha KUBOTHHX, MNOLTBEpHK-
AEHHHX MHCCIENOBEHUAMA MO MAKPOCHONOIEM ¥ pacTUTENBBOR Guoiorud. lMenHo
C CAOJIOIdA YelNOBEeKA f Hayal CUCTeMATHYECKHE ACCIENOBAHWUA, KOTOPHE Hpu-
BN MeHA K yOemmeHin, YTO y 4eJOBEKA MOIVIM GH NPOMCXOIMTH, MO KpaitHeit
Mepe B HEKOTOpHX CJay4yadx, IpyI'Ae, KPOMEe XMMHYECKUX, ABJAeHAS, He OOBACHU-
MHE HHaye, Kak cyOaTOMHHM Ie#CcTBHEM HA ypoOBHe fAipa aroMa. VHHMH CIOBAMH,
YTOGH TOBOPUTH YHUCTOCEPHEYHO, HYXHO MONYCTUTL TPAHCMYTALMD OJHOTO 3Je-
MEHTa B Jpyro#f SJeMeHT CHONOTAYeCKMM IyTeM, MoK HeicTeiuem (EepMEHTOB, BO
BCeM, YTO XUBeT, XUBOTHOM K DACTEHMH.

B 1936 r. s moRaszak, YTO YeJOBEYECKOe TeN0 HE CUeNyeT 3aKOoHy Oma.
OTcpZa NOomycKaBldecd paHee OMUCKA HO MPeNOTBPANEHM HECYACTHHX CIy4aes,
OCYC/JIOBJIEHHHX 3JICKTPUYECTBOM. CO BPEMEHM OKOQHYAHMA BOMHH A OHJ IpU3BaH
Ha HauoOoJlee BHCOKMHA HayuHuit [rocT BO $paHimm, 4TOOH HABATr, COBETH MHHUC-
TEPCTBY O IeACTBAM HEKOTOPHX (M3MYECHUX aAreHTOB, MPUMEHAEMHX K YEJOBEeKy,
H O MPaKTUYECKUX CAEICTBHAX, KOTOPHE CAESHOBAIO M3 3TOrO U3BJIevs., §I nMoly-
AL DaclIPOCTPaHUTS IMDPKYJIAD CPEld IUPEeKTOpOB IEeNapTaMEHTOB TpPyla, C TeMm
YTOOH OHH BMECTE CO CBOMMHM HMHCIIEKTODAMM BHCTYIIAIM [IOCPEIHMKAMA [1€pel [pou3-—
BOICTBEHHO-CaHUTAPHHMN Bpayvami IPOTHB YCTAHOBMBUETOCA OCHYAaA NOIBEpraTh
KaxIuil rofl padOTHMKOB pamMockomuu. Hy M Bor, B 1947 r., B JEKpeTe [0 MpU—

MEHEHHD 3aKOHa 1946 I'. 00 OpraHM3aIMy [POMHIUIEHHO-CAHATAPHON UHCHIEKIMU
CO3HaTEeJNBHO YeTKO CKa3aHOo, 4TO PagMoJOTMYEcCKOoe HCCJEeNOBaHue 0083aTelnHO

TOJBKO NIPK NpHMeme Ha padoTy WM [IPX CMeHe npogeccsi. B UCKIOUUTENRHHX
CIyyasx, B CIy4YyadX [OMNO3peHHd Ha TAXEAYyD MpofeCcCAOHEInHyw GONesHs, CHIK—
KO3, HanpUMep, CAHUTAPHHI Bpay TaKke MOXeT HNPUGETHYT®H K HEMy, eclH Ipy-
THe JHATHOCTUYECKME MEeTOIH HeJOoCTATOuYHH. Ho GHCTpo BpauM HaloyT, 4To
"Gosee cepne3HHM" ABIAETCA CHEJNATh DPEHTTeH IPH eXeTONHOM BU3UTE K Bpauy,
M [PATOM CJIMUWKOM 4acTO, yBH, BUSUT K Bpauy OTDAHMUMBAICH DPEHTTEHOM, a Bpay,
"omrayuBaeMult [OWTYYHO", IIPONYCKAL PadOTHMKA C TEMIOM B CPEJHEM KAXIHe
7-8 muHyT. He Bcerna, HO CHMIKOM 4acTo. M MUMOXOZOM KakImil noiyuyar 3-5
Gap. Taxum 0Cpasom, ¢ [ONONHUTENBHHMHA BH3UTAMA MOJIOLHX, UX npeaeapu-
TEJNBHHMK WKOJRHHMYU BH3MTamy 33M0JT0 N0 Bo3pacTa 30 JeT 3TH JHIA OOIyYa-
J CyMMapHy©w HO03y, BHile TOH, YTO CYMTAETCH ONAcHOR U OCOGEeHHO OMNacHOIl
VA MOJIOOHX U3-3a MaryCHOI'0 NeHCTBAA HA reHeThyeckuit doHm. Ho OHE 4 B ycC
He IyJu.

OGpasoBanue Bpayeif TOrO BpeMEHH, Laxe [IPOMHIIEHHO-CAHNTAPHEX Bpauei,
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ORJI0 HEemLOCTATOYHHM [10 3TOMY IpeIMeTty, U MX OecCO3HaTeJsHOCTs OHIA TaKol,
YTO OHUM CaMM He M[peICTaBISJIM OnacHOCTed, KOTOpPHM MOLBEPTalUCh OHM TOXE,
ecllM He cudTaTe, Korma nociae MeHee yem vepe3 10 zeT "palHoHArpy3ku" y
HUX HaYUHATA [POABJATECA [epBHe [OpakKeHHsd OT JeHCTBUA U3JIyYeHMH, OOCy-
CNOBJIEHHHE IIe PEeKTHHMM MaTepHaiami, yTeyKaMu 4epe3 cOoelMHEeHHs BCIEICTBHE
COTpsAceHMt, JTOMUHECLECHTHHMA 3E€pKaJIaM4 CO CBUHIIOBHM 3apANOM, KOTOpHE He-
peryJisApHO DEMOHTHUDOBAIMCE, WM U3-32 BTODUYHHX HU3JIyYeHWlt, oTpaxeHui...
Eme xyxe GHJIO HX aCCHCTEHTaMm, OCHYHO MOJIOIHM MEIHIMHCKHM CecTpaMm, KOTO-
pHe GecueJIOBEYHO YCTPAHANHCH, KOrJA K KOHLY 4-5 JeT OHM IMAarHOCTUpOBa-
JIMCh C NEPBHMM [PU3HAKAMU MOpakeHWit. 3TO CTOWIO MEHee OOoporo, ueM OpaTh
dosee 3alMmeHHoe odopyrosaHue. OnHAa aHkeTa, NpPOBeleHHad B [[apiAKe OKOJIO
1950 r., nmokazara mHe, 4To Ha 500 KOHTPOJRHHX anfaparop 490 CHIX ONAaCHH
IJIA TeX, KTO Ha HMX padoTal. YTOOH 3alMTUTL MEIALMHCKUR [TepCOHaT, BHI0-
yad Bpaya, OWIO HeooXonumo IeHhcTBOBATH, OHCTPO X pesko (¢ Tex mop mpu—
Copu CHJIM OCHOBJIEHW, M 3aldTa CTala Jyume, MO KpaiHeid mepe, Ha [OCTOAH-
HHX OyHKTax). {1 OWl HasHayeH WICHOM KOMUCCHUU, HA KOTODYR OHIO BO3JOXEHO

YIOPALOYATE OPUCOPH — H3JIy4YaTe/l PEeHTIEeHOBCKMX WIAM Iamma~iyveit, f Own
HasHaueH WIEHOM yCTHOI'O opd Ha [[apmRCKOM MeIMIMHCKOM (fakyisTeTe IO [o-

JYYEHHO ITAIUIOM2 IO CNelMaIBHOCTH MPOMHUVIEHHO-CAHWTApPHOTO Bpavya (KaHIu-
JaTH y¥e 001amanT IOKTOPCKOH# cTeneHsw). [I[podeccop CHMOHEH, BO3IIABIAADN-
uukt kadenpy cymeCHo# MemUIMHH X Kafempy NPOMHILIEHHO-CAHUTApHOX MeIdiMHH
B CrTpacOypre, IOIpPOCAT MEHA O COTPyHHUUYECTBE B IVaBe O BJMAHMH SJIEKTDHA-
YeCcTBa Ha YEeJOBEYECKOe TeJIO CBOero KpaToro Kypca "[IpOMHIIEHHO~CEHATAp-
Had MeiyiMHa". ITOT TPYH CKOpPO CTaI CIPABOYHUKOM Il BCEX CaHATAPHHX
Bpayeit; OH GWI HarpaxieH Memuugsckoft axamemdeidr B 1950 r. Lms 2T° uspa-
HUA, B 1996 r., OH MONPOCWI MEHA B CIy4yae HeoOXOUMMOCTH [EPEeCMOTDEeT® ATy
DJaBy, Tak Ke KaKk M COOTBETCTBYWUYD IMIABy LA MEPEU3N3HUA ero '"MeluKo-
XUPDYPIUYECKOH IHUMKIONEIM" .

Kak pas B 1995 r. Moe BHUMaHHe M[PUBJIEK PAINl CMEPTEArHHX HECUYACTHHX
CAyyaeB, Ipyrue ciaydad 3TOT'O TUNA yXe YOMBIAMA MEHA B TevyeHue pAxa Jer,
HO Jejia KIaCCUPUIMPOBAIHCE K3OJMPOBaHHO, M 3TO MEWMaIO [IOHATH, YTO Xe
IPOUCXOLUAT. MHE O COOOCWEHH IAHHHE BCKPHTUA. MMeno MecTo cmepTessHOe
OTpaBJeHie OKCHIOM yIIepoja, a He OKCUIOM a3oTa. A Belp 3TH padoyue He
BOHXAIN OKCHUI, yIJIepoma, 4TO MONTBEPRIANOCE B3ATHMH podamu BO3LNyxa B pa-
OOYMX MOMEWEHHAX M Ha padodeM MecTe, HeloCpPelCTBeHHO non Hocom padoyuXx,
3aHATHX 3THMM Xe pacdoTamu; HO MA3KM HA KPOBE, B3ATHE Yy 3THX padoyux,
33HATHX 3TOX padoToW, MOKA3aIM CUIRHOE OKCHYIVIEPOIHOE HACHUWEeHHEe, OJIU3KO

K CMepTeJrHOH HLo3e IS TeX, KOTOpHEe HEeMEeIJIEHHO YIAIAIUCEH.
[Ipd coTpyIHHYECTBE MHCIEKTOPOB IO TPyAy X MPOMHIWWIEHHO-CaHUTaPHHX
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Bpaveit NpefnpuATHa, KOTOPHX KAcaeTcs Takasd JeATeNLHOCTE, NP MNOLLEPKKE
JladopaTopur colMalsHOK Oe3onacHocTH, IIpedexTypd nonummu, “"Ta3 me $panc”,
J1a00paTOpUM [MPOMHIVIEHHOK THTHEHH K NPOMHILUIEHHO-CAHKTAapHOR MeIUIMHH [la-
PHXCKOTO MEIMIMHCKOI'C PaKyanTeTa OHia yCTAHOBAEHA peTWCTpApyollad anna-
paTtypa, OTGOp Mpod KPOBM yBeJMYeH, W OHM aHAIM3KPOBAHH HAUGOJEee COBpe-
MEHHuMMA MeTomamu (IIpH UHPpaAKpacHOM MOIJIOWEHMM ¥ aBTOMATHYeCcKOR perucrpa-
I ). ITO paccielOBaHue POBONWIOCH MHOTHe TOZH. C camoro Havarza, B 1955
T., A ODHEHTHpPOBAT 3TO pACCIENOBaHMEe WUMEeTyr B BULY, HE HMeeT JIi 3IeChr Me—
CTO NpEeBpallieHne MONSKYJH N o, aKTUBUPOBAHHOK Mese3oM, [PHBEIEHHHM B pac-
KajleHHOe COCTOfHME, B MOJEKyJly OKCHIa yIvepona. PaccyxleHue, IeIyKiyd,
CpaBHEeHHE C [PEeIHIyUAMA HAGIOISHUAMM, BOCXOLAWMMM Ja®e K MOEH MOJOIOCTH,
[OKasaln MHe MpU OOCYAIEHHM BCEi U3BECTHON aprymeHTaiM, KOTOpyw # OTO-
POCWI KaK HENOHATHYW, YTO CWIO OECHOJIE3HO MOBTOPATH MHOI'OYWCIIEHHHE M
BaEHHEe 3KCOEeDHMEHTH, yXe CIeJaHHHe Ha 3Ty Temy. Bce OHM OwIM OTpUUATENB-
HHMH. B TOM CcMHCJAE, YTO BCEe NPUBOIWIM K TOMY, YTO MOKa3WBAINX, YTO B JaH-
HOM CJIy4ae HaOM0LasTCA [IPUCYTCTBUE B KPOBM OKCUIEMOINIOCHHA U HU CJIELOB

CO, oGHapyx4BaeMHX BO BIHXaeMOM BO3Iyxe. He OHAZO NONHTOK IATh Kaxoe-Ju-
00 OOBACHEHHE,

B aTore, A nomymalr O peaxiyi, KOTOPYyKW MOKHO GHIO CH 3amdcars TakK:
o 14,y._. 12 16
2-N2— 2. N *+ e 60 + 80

ﬂnccounaunH‘Né Ha C + O, NO-BAOMMOMYy, MPOUCXOINT TOJABKO [IPA [IPOXOXK-
TEeH MEMOPaHH 3IPUTpOLMTA; IpUudYeM Xumuyeckoe coepudHeHue C M O NPOACXOIUT
cpasy 3a 9TMM. B MOMX IDyI'MX KHArAX MOXHO OyIeT HafiTu neTand IBHKEHUA
Moell mMHCIM, IUCKyccHM, KOTOpo#t 7 HOmBEpT ONpOBEpXeHUA.

fl mpepal TVIAaCHOCTUA 3TO Iepel MOMMU Kowleramd U3 CoseTa TUIMEHH de-
napramerta CeHa; npegcenaTeneM Cwil Torma Tpwo M3 PpaHLy3CKOT'O MHCTUATYTA,
npogeccop U HayalpHUK Jadopatopuu ITapumckoro @apmaieBTHYECKOTO GakyAnTe-
Ta, B fAHBape 1961 r. Korga A ooyCAMKOBAI MOKW [EpByw KHUCY B 1962 I., ¥y
MeHd OWIO NIBOAHOE OpeiucioBue, OTHO A.BpeccoHa, WHCOEKTOpa Nno oduel TH-
THeHe, 4iaeHa HalMOHanwHO! MeIMIMHCKOM axamemuu M $parny3ckolt cesrCKOXO-
3aficTBeHHOR axaieMun; Opyroe Mcxoiwro or J.TaHoHa, npodeccopa MPOMHILISH-
HOIl rurueHu Ha [lapuxCcKOM MeIMLMHCKOM (akyasTeTe, ulIeHa MeIMLMHCKO} aka-
JEeMI M HEMHOI'O CAyCTS Mpe3uieHTa 3TOR akamemuw; OH OHJI TaKkxe npencema-
TeJieM PpaHIy3CKOTO BEpXOBHOI'O COBETa THUTKEeHH. Bce 3To MPUBOOUTCA IJIA TO-
I'0, YTOOH MOKA33aTp BaKHOE 3HAYEHHE, KOTOPOE NPUIABANOCHL MOMM pacoTam B
BHCOKUX MEIHUMHCKUX cdepax, ¥ A NOJIYYAT NOLZEPKKY B IJIABHHX MEIULMHCKUX
HHCTAHUMAX; A He MOy 31eCwk BCETO NepeuuciuTs. OmHAKO A ewe YIOMAHY MO-
ero Koulery I'adpuenss beprpaHa, XOpOWO W3BECTHOI'Q CBOMMU 3aMeydaTepHEMA



-57-

pacoTaMu IO MAKDO3JMEeMEeHTaM; OH cka3an mue: "BH yuure y4eHoro" H coosmut
MHe, 4TO B XypHane "Arom", B 1948 r., OH nucal , 4YTO "HeKOoTopHe MOAUGH—
KalAd,, KOHC TATUPOBAHHHE B KyJAsTypax B JadopaTOpHiu, OOCBACHAMH, TOJNBKC €C-
J¥ HMEEeT MEeCTO TpaHcMyTauuda".

CYBMOJIEKYIAPHHI MEXAHM3M PEAKIWM 2. nN:=: gC + g0 (puc. 1)

QYN0
B Vs

Monexyna N,  Momexyna CO

(O - NpOTOHH aTOMOB

Puc. 1. [lepememenue ONHOI'C MpPOTOHA - CTPEJKA - 3aCTaBIAET
nepeitTi morexyny N, B monexyry CO

fl He M3JOKAT B MEPBOM H3JaHHM TO, UTO B (QU3UYECKOM [IMaHE, MOLVIO OH
[IOMOYS [OHATEH TO, 4TO MPOMCXOIMUT IPHM TaAKOH peakiuyun, f 00 3TOM He CKa3al
Takxe B "TpaHcMyTallaX NpH caadHX IHEepruax" HU B [1€pPBOM, HH BO BTODOM
W3LaHMi., ITO OGRACHEHMe (PUI'ypUpyeT B MaleHwRrO# nomynspHo# padore: "K oT-
KDHTHD GHOJOTMYECKHAX TpaHcMmyTammit", mogsusmeifcs B 1966 r. B "Le Couvrrier
du Livre", cc. 31-42 u 55-71. 3mecp fA Lap pe3wMe.

MOXHO MpejCcTasuTs, 4YTO MOJEKyJIa /\/2 fiepexoiur K moaexkyae CO mo-
CpeNCTBOM 3axBaTa, Ha BHemHelt AmepHoit opSuTe, OmHOIO melTpoHa, MOKMIAI0-
Mero BHEWmHOo OpCHTY Ipyroro supa & MojeKyaH Mo (rorma Ha OmHOM U3 AnEp
NOARJIAETCA IN0GABOYHHI MpPOTOH, W OHO NepexomurT oT 7=A k 8=0, Toria xak
mpyroe snpo N TepAeT ON4H NMPOTOH, M BMECTO 7 HX OCTAETCA TOABKO 6, 4UTO
npelcTaRIAeT co6of yriepon). DTOT 3aXBaT — K TOMYy MMEETCA CXOOSmMRCA IMO-
TOK HOITBEpKISHU — MPOMCXONUT IIyTEM pe3oHaHca - B MHPpaKpacHOR oGnacTu
pU BO3CYRIEHUM NPOTOHOB Afpa (A NPMBOIWI B APYIUX KHUTAX HECKAJIBKO CXEM),
Bce MPOMCXOIMT TakuM 00pasoM B JIOHE MOJEKYJH, Kak-OyILTo IeilTPOH Iepexo-
T OT OJHOTO ALpa K Ipyr'OMy, [pUYeM 3JIEKTDOHHAA CBHTA MOJIEKYJIH OCTaeT-
CA 6e3 M3MeHeHMil: UHAue I'OBOpH, B PAClONOKSHUM JJISKTPOHOB HHUYETO HE H3-
MeHAeTCA.

PaccrosHMe MexOy ALpaMd B MOJEKyJIe /Vz pasHO 1,12 R; OHO CHMXaeTCdA
oo 1,09 X B CO; 3Ta mocaedHdAd MOJeKyJa sBAAeTcd, TakuMm olopasomM, coJee
"cxaToit", ¢ Coaplieil dHeprHe#t; eil HyxHO CHIC NOCTAaBATHL SHepruw. Kak ee
BHYMCINTL . "OYMcTHM" aToM a30Ta (MMM €ro BCEeX ero IEKTPOHOB). ITO
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TpedyeT 1473 3B Ha aAmpo, 2946 Ha gpa. "OuucTuM' Tak xe AAp0 C u aAapo O;
YTOOH UX pas3lleTs, Tpedyercd,

ojag nepporo 1025 3B

IL1a BToporo 2033 3B

ma C+ 0 3058 2B

JTo mocjefHee 3HAYEHME ABAAETCA 9Heprueid, KOTODY©O HYKHO NOCTAaBUTH LA
noyHO# HoHM3auui C ¥ O; Gappep OTPHUATERHHX [OTEHILMANOB 3JI€KTPOHOB HC-
ye3, M MH MOXEM HEMHOTO COMM3HTE ALpa. MTak, MB KOHCTATHpPyeM, 4TO oduad
SHEPIHA MOHM3AIMM parHa 3058 3B maa CO m 2946 mia No. Takum odpasom, me-
pBas Ha 112 3B Gojapme, X MOXHO IymMaTs, 4YTO MMEHHO 3Ta JOINOJHHTENBbHAA
JHEPTHA KOMIEHCHDYET TO, YTO MEeXBAZlepHOe paccTosHue B morekyne CO MeHp-
wme Ha 0,03 A, xOrja ¢ nmoMompo pe3CHaHCa nepudepuyecKuit NMPOTOH OJHOTO Al-
pa 3axBaTHBaeTCA IpPyrUM. 3IECh peysr HOET 00 OueH® clacoi SHEpruH, He
cpaBHMMOll ¢ TaKoBOH KiacCH4YeCKMX TpaHcMmyTauui. OOHaKo A Jap 3TO OCBACHE-
HHE TOIBRKO B KauecTBe JEelyKLM#, He JMes MaTepPUATpHHX BO3MOXHOCTEHR I
ero NpoBepKH. 3JeChb 3TO TOABKO OIWH NpUmep, MOKA3HBAUWWAA, YTO MOXHO Ipe-
ICTaBUTe cede H3yueHMe ABIeHM, OTIMYHHX OT TeX, KOTOpHE MPUBOIAT K TPaH-
CMyTAallMsM IIOCPENCTBOM GOMOApIMPOBKMA YacTul. MMEHHO ¢ 3TOd eLUHCTBEHHOR
LIeJIBl0 A NPABOKY €ro 3I1ech, TAK KAk He B 3TOM MOXET COHTE JOKa3aTelnCTBO
TOT'O, YTO [POMCXOIMT, M A OTCHIA 33 CQIBWMME TOLPOCHOCTAMM Ha 3Ty TEMY
K MOoMM dosaee ofmiMm TpyZaM, Tarum Kaxk "TpaHcMyT. IpU cladHX IHeprudax”,
cc. 139-152, a Taxxe cc. 311-323, riie BOCNPOU3BEISHH HECKOJILKO CTPaHKIL
moeft kHHUIM 1962 r. "BMOJNOrHYecKHMe TpaHcMyTalmu" (pasourace nocie 3 H3-
maHuit). Tam MOKHO MpOYMTATs O PA3HHX ACHEeKTax GHOJOTMMYECKO# NpoCaemH
NPOH3BOLCTBA OKCUAA yIVIepola NpM BIHXAHKA BO34yXa, AKTUBUPOBAHHOI'C MO-
CPELCTBOM KOHTAKTa C DAcKaleHHO! MeTaLIMyecKOoil IOBEPXHOCTHD (pacKareH-
Had JOKpacHa Mevys, aBTOreHHad peska, (QOpMOBKA Ha MaAapHO# Jnamme 4 T.1.).
Bnouxaemuit ras mompexHemy ocTaeTcA Bosmyxom, ¥ + 0, des caenoB CO. ITO
BaXHHIt acnexkT, KOTOpHit IoiXeH 3HATEH KAKIHH Bpady, KaxOui caHUTapHH# Bpay.
Tak Kag, ecal 9TOT MeXaHu3M Ha MOJEKYJAPHOM YPOBHE ABIAETCH TONBKO OCBAC-
HEHNeM, TO CIejaHHad NpOBepKAa 3auYacTyl MNOINTEEpXIaeT, 4YTO 3ITOT PaxT

CywecTByeT.

— e mep o e s

N3yueHue Bo3neiicTBMiA HA YeJOBEKa BCerza CHAOXHo. YTooH yriuyCuTe MO-
HAMaHKe HEKOTOPHX MEXaHH3MOB, HEOGXONUMO IeJaTsr ONHTH HAa XUBOTHHX, KO-
TOPHMK MOXHC [MOXEeDTBOBATL M AHATH3UPOBATH UX LEIHUKOM, MpUYeM BCe XHUBOT-
HOE YHWUTORZETCA M MUHEpPIU3YETCH MOCPEICTBOM CHUI'AHWA WIM C [OMOWBID KA-

CIOTH. TaxkuMm 06pa3oM MOXHO COCTABJNTE NOJHHE GATaHCH KAKOTO-JAUGO 3JeMeH-
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Ta. Ha 4esoBeKe BCerja HalleTCA KTO-HUOYIp, YTOCH NPEACTaBUTEH JOKAILHHE
HaKOMJIeHNA, KOTOpHE He ONpellefAnTCH, WIA HelpeminojaraeMHe NOTepH MpH He-
KOHTDOJUPYEMOM BuBENEHUU. KOHEYHO, 3TO BO3MOXKHO, [PU OYEeHp OrPAHHYEHHHX
MCCIeIOBaHAAX, WIKM CAMIKOM KDaTKUX. HO xopowo H3BECTHO, M 3TO MOXET CIy-
KUTEL LI OTOPAcHBAHWA TAKUX HEUaTUBHHX BO3paKeHMH, UTO A [PHBEJ pesyip—
TATH 3KCIEepPUMEHTOB C Ipylllamd, KOTOpHe NPOBOIMIKCE B TEUEHHE 6 MECALEB
win 8 MecsAneB. EciM ecTs Kakaqd-TO 4aCThp HAKOMIEHUH B TeueHuUe ITOT'O NepH-
oLa, TO OHA OyIeT oCHApyXeHa, TaK Xe, KaK W MOCTOAHHAA U [POINONKATENB—
HadA noTeps NPCABUTCA 3HAUMTENARHOX HELOCTATOYHOCTEBI. A BeJp He OHIC HH
HaKOMIeHUdA, HU HEeNOCTATOYHOCTH, OCHADYXMBAEMHX K KOHIY 3TOr'C IJIATEIBHO-
ro cpoka. 0aHaxo CanlaHCH He OWIM HYyJAeBEMU. f cOOHpalCt MMPUBECTH HECKOJh -
KO [IpUMEpPOB NO YEJIOBERy, COIVIACHO MEpBOMY H3IaHMD.

— ey e wheh  wml —

BAJIAHCH TI0 MATHUIO

fl Oyny npMHUMATE BO BHUM3HUE TOJRKO HECKOJARKO IKCIEPDUMEHTCB Ha ue-
JIOBEKe; OHH CHJIH NpoBeJieHH B Caxape NpH {IOfJepxKe OPHIMaIBHOI'O OpraHa,
Prohuza, 1 A Gwr nocian ¢ ofuimansHO# muccnelt B Caxapy B 1959 I. MMHHUCT -
pom no Caxape, sTHoumoroM Xaxom CycTesiem, YTO [O3BOJUIO MHE HA MECTE YBH-
JEeTH YCJAOBHA padoTH, TaK Xe KaK ¥ MOJMYy4YdTs [IOOPOCHHE pe3yiInTaTH aHall-
30B (MccremoBaHuA, KOOPAMHMPOBAHHHE I-pom Foppeem).

[IlepBHIl 9KCIIEPUMEHT MMeJ MeCTO OKONO YpIvia Ha rpynmne padouux-Hedpra—
HHKOB; OH IJIWICH 6 MECALERB.

BoT GanaHc MarHMA (3HAYeHMd B MATHTPaMMmaX, Ha yYeJoBeka B JeHp) Ha
puc. 2:

Mr / JeHB

Mg BEIE ¢ T¢HHEIT
e

5001 PR N

. . *
400 s : A
. : :

5004

Mg BE¢ A¢HHE I
2004 g BRex

100 1

T T T T
Anpems Maii Hwxe Hmoae Aesrycr Cedralpes

Puc. 2. CpellHue H3MEHEHUA Mg y paGounx-HedTAHUKOB, B Caxape.
(MexLy OBYMA KpUBHMH CaJaHC OTPULATENBHHI = NPeolialanT BHAEJIEHHUA)
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BBe IeHHHit BuBeneHHRHI! Baranc
anpeJs 283 290 - 2
Mait 247 354 - 107
HioIe 348 528 - 180
C O mo 9 ceHTAGpA 198 420 - 222
C 12 nmo 16 ceHTaGpa 211 286 - 7
B cpennem 258,4 379,6 - 117,2

JT# CTpaHHHE DE3yJABTATH TPEGOBAIN npoBepkd. Prohyza, npu mommepxxe
PPaHILy3CKOTO BOSHHO-MOPCKOTO (VIOTA, KOTOPOTO 3Ta mpoGJaeMa XH3HH B XKap-
kot aTMocjepe uHTEpecopana, NpemIpUHAIA JKCIIEPDUMEHT B JadopaTopui fusmn-
OJIOTHH, yCTaHOBNEHHOX okoa0 THHUyda, B 4acTH Caxaps c eme Godee 3a8CyMIN—
BHM KIMMATOM; OH JIwICA 8 MecdAlleB. BoT Galanc LIS MATHAS, TIE NpuBeIEeHO
TOIBKO cpenHee, oduee LIS 3TMX 8 MECALEB HA YeJOBEKA B IEHb, 3HaveHue, B

LA BeeneHmHHit BuBeneHuHmi} Wsumer
314 970 206

TO ecTp Ha 80 % Goxslle OTGPOWEHO, YeM TOTVIOMEHO.

Takum 06pazsoM, KAkOBH OH HU GHIH Ipymiia uccrenosareyeif M Jjgadoparo-
pud anamsa (ragoparopus CTpaclyprckoro fapManeBTHYECKOre (axy.IsTeTa
A7 [IEPBOTO 3KCHEPUMEHTA, JTaCOpaATOPHS HAIMOHATRHOTO BOEHHO-MOpPCKOro (uro-
Ta B TyZIOHe mia BTOpOro), GHIO [TOATBEPKIEHO, YTO, I[P CHIBHOH cyxoift xa-
Pe, OpraH#sm BHIOeNAeT MArHUsg GONplle, YeM OH ero I0JIy4yaeT, U B TaKUX KO-
JIAYECTBAX, YTO HE MOXeT CHTp peud 06 OWUCKE WIM O MOCWIM3ALWMH pe3epBoB:
MOCHILM3YeMHE MarHMit YeJOBEYECKOTO TeJa COCTABAAET TOMLKO 5 I'; HTaxk, ec-
JIA A NPUBOXY IMPDH 3& aBrycT, TO MM MMeem (A TWHIyda):

BeegeHo BuBegmeno Uanumek
390 1047,5 692,95
BuiHOo, YTO 32 Bocemp IHelt 3T Juomu IOTepAIM BECH X MOCWIM3YEMHI MAaTHUI,
M, OIHaKO, OH{ NEpKaTUCH BOCEMp MECAILICRB.
fl cooCimap, yTo GaraHcH HaTpudA, HaOO0OPOT, OHIM HOTOKUTEHRHHMH, TO
©CTB, 4TO OPTaHW3M NOTVIONAT, B STOM TOPSIYEM M CYXOM KIMMaTe, HaATpUA GO-
Jblleé, YeM OH erc BHOEAAI, 063 TOI'0, YTOOH MOXHO GHIO OCHApYRUTE Manei-
e€ HaxolUIeHWe HATPUA B OpPr'aHM3Me, JTO OGBACHAET BaxHyl pOJL, KOTODPYID

rPAST COMb B CyXHX M KADKUX CTPAHAX, PO, KOTOPasA yke BOCKPEWEeHA B
bucmu. ¥ B Hamm npu, B TaylneHu, eIMHCTBEHHOM HACEJECHHOM NIYHKTE, HWMEKUWEM
HacKOMBKO-HHOYAL BAXHOE 3HAYEHHE B CaMOM cepuue CaxapH, ¥ KOTOPHi{ He AB-
JIACTCA Oa3MCOM, NEHEeKHOK eluHHMLE]l ABIAETCA GpPYyCOK COJA (ryma npuxomsT

3a Coleid 3 TUMGYKTY, moutH 3a 1000 KM K KTY); claelyeT OTMETHTH, YTO Tam
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coln OoJee dorara Ha MarHui, yem B MOpe, YTO OONBUMHCTBO BOL XapKAX 3a-
CYWIMBHX Daji0HOB 34COJIEHH M CHIBHO MATHE3WPOBEHH, Aake CIaOATENsHHE, Tak

KAK Tam MarHHt HAXOmMTcA B Npeodiaganumeit gopwe cyrsgara.

CBA3W MEXLY HATPUEM U KAJIWEM

a) [IpoGiema Nepexofa OT HATpud K Kaluo MMEeT COJblCe 3HAYCHUE B fr-
3M0JOTHH, GOJee yeM OCHOBaHHe. WMEHHO 31eCh KPOeTCA MEeXaHW3M, KOTODHM
pacrnosaraeT npupomia g oCecnevyeHUs TEepMUUECKO! DEeryIALMK OpraHusMa.

HaomomeHUss B 9TOM HaUIPABJEHAM MHOTOUMCAEHHH M PasHOOCpasHH. (OHM
COCTABJAIA NpEeIMET CACTEMATHYECKUX MCCASIOBaHUHE, 0030p KOTOPHM MH CHEJIa-
Ji, XOTA W OTpDAHWYEHHHit, MMEHHO B "BUOJOTMYECKUX TpaHcmyTamuax" , ¥ CO
BpEeMeHN MOABJIEHNA [epBOTO THpaxa 3Toro Tpydaa, B 1962 r., npogeccopa me-
IAIMHCKAX PaKyJARTETOB WIM Bpayd MOMEIWTNCH, C HAmi CBOMMMA JIAUHHMM Hal/mo-
IeHUAMU, COBMANAOWAMMA, WA COOCMMIA Ham GOJploe YWCIO M3BICUEHUR U3 Cre-
MATH30BAHHOR JATepaTypH, NOATBEPENAOMAX 3TOT acfeKT, OcTapapmuitca 3ara-
TOYHHM: KOHCTATUDPOBAIA, HE UMes BO3MOXHOCTH BHIBAHYTH AEHCTBUTENBHO IpU-
TOIHOE OCBACHEHME, C TOUYKA 3pEeHUA TPAIMIMOHHOTO 00pa3oBaHMA.

Ham MoKa3alocs, 4YTO HMEHHO TaM ECTH MeXaHM3M, KOTOPHA f103BOIWE CH
OHATEL, MOoYeMy padouge, 3aHATHe moucKamid Hegru B Caxape, B pasrap Jera,
Becyp NEHp HA COJHIE, BHIOAHAOUME TAXKENHE PAGOTH, HE MoNydanu "TeIIOBHX
ynapop”. OHM e COJEHyw NUmy, COCATH CONeHHe TaGAeTKH, a BHICJIAIA donn-
me Kamng. M3meHeHue GamaHcoB K/Aa Gwio, 3ameyaTeapHHM 06pazoMm, [1apaiie-
JIBHHM TAKOBOMY TEIUIOBOro Ganmanca (puc. 3): TEJO Noayyaro Golslie Temwia,
yem OHO ero BHAEJAANO, OJHAKO Ge3 TOro, YTOCH €r0 Temneparypa NomHMMalach,
KcoapeHne, IHXaHue ¥ T.H., BCE KIACCHYECKue (M3UKO-XAMMYECKHE HCCaenmoBa-
HIS MOTepHesan TNOpaxeHHe B MX [MONHTHAX IATes OOBACHEHUE, B JradoparTopuM & -

3MOJOTMH 3KCIEDUMEHTH HA YeJOBeKe NOLTRepIWIM, YTO HaCKnIaeTCH [MOBHUWEHHE
BHIEJIEHUA KaIMg [pH padoTe HA Xape, €CAM OpPraHU3M DAcnoJaraeT HaTpuem

(oTCloDa UHTEpec K COJEHHM HAUTKaM B Gopsle ¢ rumnepTepmueit, olpasBRaHue
SMITMPUYECKOH TPAKTURA OABATEH CONEHHI OBOWHOH GyJABOH [PK JUXopanke X T.I.).
IoGapieHne Kamusg NO3BOIAET TKaHK B KYyJAeType NPOOOJNKaTs HUTh IIPH
HavMHOI'O GoJee MOBHIIEHHO# Temneparype. Wrak, 3TO 3aUUTHad peakuysa opra-
HU3MA BHIEJATE KT, YTOGH [POM3OIUIO BHRMBAHME B CJlydae CIyYaiHOTO IIO-
BHWEHNA TEMIepaTypH: yCTaHABIMBAETCA HOBOe DaBHOBecHe (Hampmmep, JUXO-

pagKa 0CTaeTCA NOCTOAHHOW IIpH 3900), X HaM KaxeTcd, 4YTO eCTp OCBACHEHHE
B 3TOM GOpPROH OpradM3ma NpPOTUB JKXOPAIKW, COCTOAwWed B Tom Qaxre, 4TO Ne-

pexol OT HATpHA K KA, KOTOPHH YBEJUYMBAETCA B IIOTE U MOYe, MPOU3BO-
IATCA [0 HyWIMLO-GUOIOrHyecKoil peakiyn (HaTpuil + KUCIOPOZL), KOTOpad CH-

JBHO 3HIOTEpMMYHA; U3 TOI'0, YeM MH pacrnojaraeM, II0 TeMm Xe Cpynnam, U3
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daranca K//a X TeIIOBOrO GalaHca, [pM CDABHEHHM 3THX IBYX, MH [ONyYaeMm
KOIMYeCTBEHHOE [OKAa3aHNEe BEJMYMHH SHIOTEPMUYECKOR IHEprHH B pesyiapTare
3TOR peakiyi. Md He GymeM 3IeCh HETAIU3UPOBATE 3TOT TEIIOBOA ACHeKT,
H3yUYeHHH B HamMX IPEeIHAYWAX TPyLAX, & HAIOMHMAM O [PAKTHYSCHKUX MpAMEeHe-
HUAX, TAKKX KaK HMCIOMs30BAHMHE CONEHHX HAMMTKOB IVIA NpenylNpeXxNeHHA THIo-
TepMiit y paGoudx, pacoTaniiX HAa CyXo#f Xape, KOI'lA OHM HAXOIATCA B aTMO-
cepe, rme remneparypa B TeHA Buue 37 Oc, wm Korma GOMplas 4acTs Tela

KaJIOpHH

6] (4000

1,4

12]_|3000

1’0_ KaJqopHH

0,8{ £ |20

H30BLITOK KaJ0pHii

0,61

04] 1000

0,21

baaancel K/Na (K 1 Na B MmaanHrpammax)

maii HIOJIb CeHTAOpb

Prc. 3. CpaBHeHMe GalaHCOB K/AMa 4 TEILIOBHX GATaHCOB

IKCIIOHHPYETCA K NOBHIEHHOMY TEILIOBOMY MCTOYHMKY; [Ipodeccopa MEeIMIPHH,
Bpay# Jyylie NOHAIA MEeXaHN3M JMXODaIKU, TAK KaKk OWIC OYeBHIOHO, YTC TEIUIO-
BOe paBHOBecCKHe, Ha (ojiee BHCOKOM YpPOBHE, uem OCHYHO, He HaCTyNalo KH3-34
HACMapeHus MoTa Npy¥ NOTeHUd: HefCTBATE/NLHO, U30erawnT BCAKOI'O BHEWHEIO OX-
JaxIeHNd, YKPHBAOT OOJBHOT0, UYTOGH OH COXPAHAJN CBOW XUIKME MOT, 3a00TAT-
CA, YTOCOH U30exaTs ero UCIapeHudA, yIelnpHad TEmWIoTa HCOapeHWd BOIH HE UMme-
er, TakuMm 006pas3oM, OTHOUWEHHA K [oTepe Telaa, TOL'NA KAk BOCNANEHMe HM3-3a
TUIIepTepMHUMA JIPONOUIKAET [IPUHOCUTE KAIODHH; MMEHHO SHIOIeHHasd, SHIOTepMH-—
YeCKas peakiyis NOo3BIAeT IIOINSPKMBATH PABHOBECHE [IPM BO3pOCUIEM BHIOEJIESHUHU
KaJlig, TOKA3HBawleM, YTO B OPraHM3Me [POUCXOIMAT BHpPAGOTKA KaIWA, U3GHTOK
KOTOpPOI'0 OTOpacHBaeTcA (TO Xe KOHCTATUPYeTCA [pd IIOTEeHWM, BH3HBAEMOM B
fuHCKOR GaHe, ¢ CyXuM BO3IYXOM, OUYeHy [OpAYWAM, MeL. Oucc., Ilapux, 1367
T )e

) B Guonormi, moTpedneHue KMACJICpOIa, KOIZLA HaTpuUi ymeHpWwaeTcs, a
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KaIuil yBEJHYUBAETCH, OHIO [peIMeTOM MHOI'OYKCIEHHHX UccaenoBaHuiti. "Ilor-
peGeHUe KUCIOpOZA PA3NUYHHMH TKaHAMU CECMO3BOHOYHHX (Cepille YJIUTKH,
MAIMA, HEPBHOE BOIOKHO cema® ) yBeqMUMBAETCH B QYHKLMM OT OTHOWEHH A
Ma/K" - ropopuT PejinGepr (HaTpmit ¥ ¥M3Hs) Wi Xe TO xe: "[loTpedieHue
KHcnIopona NpH padoTe MO3ra WISKOIATIUEr'0 CWIRHO YBeJUYUBAETCA Kaluem,
yMEHBUAETCA MarHuem" .

Ecou HadmomaeTcs aHOoKcus (HemOCTaTOK KUCAOpoma), TO 3TO ABASHME
yMeHulleHUs Ma ¢ yBeluuyeHuem K Golsie He umeeT MecTa; Ma n O HEOGXOIMMH
TaKuM 00pasom, IJIg TOr'o, YTOCH KOHCTATUPOBAThL yBeaudenne K. Hadmonesus
IO CBA3KM MeXIy ¥a ¥ K CTAHOBATCA Bce GoJiee MHOT'OUMCHEHHHMM, TAK K4K 3TH
pe3ylsTaTH HHTPUTYKT, BCJAEICTBHE TOI'0, UYTO KIACCHUecKas GUoJOrMYeckasq
XUMISI He MOXET INPeNoCTaBUTE IIPUTOINHOTO OCRACHEHHA, U NPOMCXONAT YMOPHHE
NIOUCKH Ipodesa B MPOBEIEHMU SKCIESPUMEHTOB, HO HalpacHO, BCErZa 3aKoH
JlaByaspe O HEU3MEHHOCTHM MATEPUM NAET MaXy B STOM THUIE 3KCIEPUMEHTOB, a
HEKOTOpPHE elleé HE XKeJalT 3TO [PUHATE...

B) B mepuomvyeckom M3maHuu "AHHaTH Hewn-Hopxckod akamemin Hayr" -
Wb 1966 I., KONJIEKTUBHHI TOM Ha Gosee ueM 600 CTpAHAI], MOCBAWEHHHI
MIOCJIEIHUM yClleXaM B H3Y4YEHMHM CHOJOTMYECKUX MEMODaH — MH HAXOIMM, 33 MOL-
e X. X.AccuHra (}LILlesiqg):"...usduTquoe NOTpeGIeHde KUCIOPOIA,
NO-BHIUMOMY, [POUCXOLUT OT HEKOTOPOH AHOMAIMM B PEryJMpOBaHMM HaTpuUa"
(c. 544). 3arem:"KaxeTcsi, 4TO BO BCEX 3KCIEPUMEHTAX [IOTPeQACHAE KHUCIO-
pona Ha MOH-3IKBABAIEHT (HATpUA)... HAMHOTO BHWE, yem B Hopme" (c.545).
U ewe: "MoTpeCieHke Kucaoposa yBEMMYUBAETCH IpPONOPLMOHATLHO KOJIHYECTBY
NIepEHECEHHOT0 HaTpUA..." (c. 553). ABTOp 3adBASET TaKke, YTO MMEET Mec-
TO aHoManua (C TOUKM 3pEeHMA KJIACCMYECKOR XVMMHA) B IIOBEISHMK HaTpMs, YHO-
CAWETO U3OHTOK NOTPECIeHMA KUCIOPOZA, BHNE TOr'O, YTO Iala OH HOpMAIpHAA
XMMHUECKaA peariyd. OH [IPOCTO KOHCTATUPYeT 3TH (aKTH, HE MHTAACEH AX 00D~
ACHUTS.

"llepeHoCOM" HATPHA OGHUYHO CUMTANT OCMEH C Kaluem yepes KJIETOYHY
CTEHKY, NPUYEeM Kauusg COJMplleé BO BHYTPUKISTOUHOR cpene, yem BO BHewHel
cpene. TakoBa KIAcCHYeCKad TeOopus. HeT OCHOBaHMit CTaBUTE ee [IOL COMHe-
Hie, GOMpWOE VICIO IKCHEPUMEHTOB H UX Pa3sHOOCpasKe I03BONANT YTBEDKIATE,
4TO 3TO ABJNIEHHE cywecTBYeT. HO MOYTU BCerfa yIOBIECTBODAWTCH 3THM OGBAC-
HEeHUEM, HECHPaBeIIMEO OCOCWMEHHHM, TaK KAK HCTUHHOE KaveCTBEHHO, OHO He
ECTE TAKOBHM KOJUYECTBEHHO.

[locrennue ucerenoBaHUsT IeACTBHTENLHO noxkasani, YTO MOpPH CTEHKH OT-
KpHBaOTCA IJIA NPOXO#a HATDUsA, KOTHA ero comepkaHHe B Cpele COCTAaBIieT
Nno meHswel mepe 2,5 MM/1 (MIWLTUMOZIE HA, JUTpP; MOCJIB — 3TO Ha3zBaHWe UHOIIA

HA0T TpaMM-mMOJeKyJe ), ¥ MopucTocTs IaA Nat mopnepsuBaercs mo 30 mW/r K';

* mosmock (mpum. mepes. )



64—

CBHIIE 3TOT'O OHA GJOKMpYyeTCA, W Ma GOJple He MPOXOIMT.

C Tex NMOp MPHILIA K NPENCTABACHMID O BTOPOH IUIOTe3e: HE OHIO OH Om—
HOTO eIMHCTBEHHOro "Hacoca" (mexaHuama), ordupapmero K Bo BHemHel cpene,
yTOGH ero HaKayaTs, BO BHYTDEHHWD cpeny, Hacoca "mBoitHoro ne#crsma", or-
cacHBapuero HaTpuil u3 BHyTpeHHeld cpemH, YTOCH 3aMeHUTs er'0 KajiueMm; HO
61 GH BTOpO# "Hacoc", "mpocToro neficTes", HakauMBapul MCKIDYATENIBHO K,
Korna "wianmaHH" WiA Ma GIOKADOBAHH. JTa TanoTesa ¢ojdee yem caadad no
IByM NpruMiaMm. JIpexme Bcero, ecis "Hacoc" NMPOROLKAaeT HaKaYUBaTh Kaauit B
KIeTKy, KoTopad dorara Ha K - HanpaMep, MOJOKOX SPUTPOLAT - 0e3 TOTO,
YTOGH OTBOLATEL HATDHUH, TO HEM3GEXHO HACTYNMIO OH “NOBHWEHHOE IaBieHie”,
"p3xyTHe" KIeTK#, KOTOpasd NpONOIXaeT MONyyaTs ITOT KaIi, HUYETO HE Te-
pAs; eCTs BTOPOE BO3pAXeHAe, [0 [pAUMHaM IIEKTPAYECKOr'0 paBHOBECUA: pa3-
HOCTs noTeHuuanos (p.n.) MEXmy IByMA CTOPOHaMM CTEHKA HEe MOXET NpPEBHIATH
HEeKOTOporo npefeia; a Bein /Y2 X K MMenT pasHHe MOTEHLMANH; [MO3TOMY eC/i
oforamnars BHYTPEHHOD YacTs, KIeTKA HA K, 6e3 TOro, yYTOGH Na yxomat, TO
GyleT HadmoIaTsCA CYWEeCTBEHHOE yBEeIMueHde D.II. MEeRIy IBymd Cpenami IIpH
cradom ypennueHmn K.

A Benp BHHYKIGHH TakdA KOHCTATUPOBaTh, YTO BHYTPEHHAS 4YacTs odorama-
eTcqd Ha K, Toriua Kax BHUeJIeHUA Na He Hadmogaerca. EmuHcTBeHHOE O0BACHE-
HAe, KOTOpOe HaM NpeiCcTaBAAETCH, COCTOAT B TOM, YTO BHYTPCHHWH HaTpui
CTaHOBUTCA XammeM (uurarenr He B3HWET C HAc 3a TO, YTO MH 3aderaem 37ecCh
Bepel C BHBOLAMA, KOTOpDHE BHTEKanT M3 HKCCAENOBAHMA, N3NOKEHHHX B JPYyroM
MECcTe; OH TOTJAa Jyume IofimMeT, HO HaM He XOTeJOCws OH BO3BpamarsCd K 3TO-
My MpMMEReHMDn B GHOJOLMK CBA3A MeXny Aa u K). 310 He apigeTcd Comsle
MPOCTHM OCMEHOM uepe3 CTEeHKy, OOMEHOM, KOTOpHit peaneH, HO KOTOpHt meic-
TBYeT TONRKO, KOTUA COTepRaHMe Kams cradoe. Juxresmrein u Jud (1966 r.)
NpM3HapT 3TO0: "ONHAKO NpemHAymMe WCCIeNOBaHMA NOKa3aIl OTCYTCTBME KOJIM-
YECTBEHHO! CBA3K MEXNYy YMCTHM TPAHCIOPTOM HATPUA M MOIVIOWEHHEM KaIHA U3
cepoaHoit cpejH..." ¥, pasoyapoBaHHHE Nepel JMALOM [IpOTHBOpeuMEt KiIaccuyec-
KAX TANOTe3, HAXONAMMMACA B NpoTHBOpeums ¢ faxramu, OHM HodamianT: "Ia-
JpHelinMe UCCIENOBaHWA, B NeHCTBUTENBLHOCTHA, [pUBEIM HAC K HECKOJBKO HEy-
IOGHOMY BHBOLY, YTO IVIaBHHM 3fexToM yIareHUs Kalud U3 CEPO3HOR CpenH
OHNIO Kakoe-TO CHUKSHHE NPOHMLAEMOCTH MYKO3HOI'O dapnepa [LJ/g Harpua, Tak
YyTO HemocTapuMit HATpH} UBGHTOYHO TEPANCA Uepe3 ITY NOBEPXHOCTB...' .

ABTOpPH NpUXOIAT K "HeyLOOHOMy BHBOLY", UTO IVIaBHHI 3fexT 3amelle-
HUA Kaiud B CHBOPOTOYHOR cpefie COCTOUT B CHMXEHMW NPOHHIAEMOCTH IJIT Ha-
TPAA CJIM3UCTON OOQMOUKM. OHM YBHIEJAHM B 3TOM BO3MORHOE OOBRACHEHHE, C KIac-

cuueckolt TOYKM 3PEHHA, M3 TOTO KOHCTATMPOBAHHOrO (akra, YTO He Hat-
JOIAeTCA NPONOPLMOHATEHOCTH MERIY H3BISUCHHEM KAINA U3 CHBOPOTOUHO! cpe-
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JH ¥ 3amemeHHeM Harpug. TakuMm 06pa3oM, 3TO He OOMEH, KaK OO CUX NOD Cu#-
TAIM B OPTONOKCAIRHHX Kpylrax, HO aBTOPH He OanT ceOd MpOBECTH WATKOCTHIO
CBOEI'0 BHBOIA, TEM, YTO OH "HeymooHwit", Tak Kak MH BANENH, YTO HEBO3MOX-
HO IOMYyCTHTs B ONHOM HAaNpaBleHHMM Kantus, 0e3 KCUE3HOBEHMd HaTpug, LId yC-
TAQHOBJIECHHUA KONMUYECTBEHHOI'O DABHOBECHA BENICCTBA ¥ JJMEKTPHYSCKAX 33pANOB.

Yxon Harpus, ero "TpaHcHopT", erc ymeHslieHMe, COMNpOBOXIAmHECcH
"aHOpPMATHHHM" MOTpEeGIeHHEeM KHCIOPOXA, B TO Xe BpEeMA, KOIIa HaoIoNaeTcH
YBEJIKHYEHHE KAIAA, ABIADTCH, TAKAM 00pasoM, XOpOWO yCTaHOBIeHHHMU dakTa-
MdA, DA3HHMH HCCIENOBAaTENAMM. B 1966 I'. CNEeLMaIMCTH NOJKHH OHIK BIIOJHE
3TO HNONYyCTHTH, YTO CTABUT MX B "HeymoOHOEe" [MONOXEHME IO OTHOMEHWO K TO-
My, 4YeMy HX y4arm [O4YTH Bes3le.

JTO MO3BOIAET IIOHATH TO, YTO ONMH HU3BECTHHA ¢padHiy3ckult crelmamcT
10 TOPMOHWIBHHM IIpolJieMam Nnpodeccop meIdiMHCKOr'e ¢axyiasrera [leppo, 3aBe-
Iynmud oTHeNeHMeM ONHOH Gounpmoi MapuXcKoif GOIBHMUH CMOI' JaBHO KOHCTATH-
poBaTh, B [PAKTHYECKOHX OGNaCTH, YTO “...KaNM HE MOCTYNaI HUOTKYHA"; ero
He IaBand, & OH NOABIAJNCA BO MHOXECTBE; TaKiUM O6pasoMm, OH MOI TOABKO CO-
3MaBarsCA H& MECTe, BCe TaK HasHBAeMHe OUBACHeHMd "3amemeHUs" He BHEEp-
EABAT CGECHpHCTPAcTHOI'0 U3yUeHHs GanaHcoB; No3aToMy B 1963 I'. OH BBEI B
CBOE IIDENICRABaHME eIMHCTBEHHOE OGBACHEHMEe, KOTOpOe MOIVIO OH BHTEKaTs U3
9TOH COBOKYMHOCTHM YeTHpEeX KOHCTaram#t B KIeTKe: 1) HMKAKOI'O NOCTYIUICHHUS
Na; 2) ymeHpwenue Na; 3) yBemuuenue K; 4) NnoTpelieHHe RUCIOPONa; 3TO MO-
D2 CHTE TOVIBKO pPearRuMA OMOJIOTMYECKOA TpaHCMyTalMM, C KOTOPOH MH yXe no-
3HAKOMWIKCE lrwa + 80 EH 19K. Tp roga cIycTs MHOT'ME HCCHENOBATENM BO
BCEM Mipe, 3aHUMapIUecs 3Tof npodiaemoil, BHHYALEHH TAaKu OHIM pK3HATS,
YTO OOMEeH 4epe3 CTEHKy ORI TONBLKO ONHOH 4acTUyHOK Toukoit 3peHus, Hexoc-
TATOYHOR B KOUMYECTBEHHOM ILIaHe, YTO UMEOT MECTO YETHpE IKCIEepHMEHTalh~
HHX (axTa, yKa3aHHHE BHIE, HEPA3PHBHO CBA3aHHHME M ONHOBpPEMeHHHe. W yxe,
0 MOUM CBENEHMAM, [0 KpailHed mepe TpH npopeccopa U3 CopGoHHH ([lapux-
ckult GaKyreTeT ecTeCTBEHHHX Hayk), B, C u F, BBENM TaKXe 3TO ABJEHHE B
CBOE MpenojasaHue, TaK %xe xak K B Hoawinex ne ®panc, [lemarorMyecKoMm MHC-
TATYTE Ha YTALR YApM, B ONHOM GOJBIHOM HAYyYHOM MHCTHUTYTE # B ONHOM HHKE-
HEepHOM HHCTHTYTE NpodeccopoM AnepHok gusurn. C 1963 r. pap npenomasare-
Jeit BHCIET0 OCpasoBaHAA WIM CPENHEro O6pasOBaHUA NPUCOEIMHIINCE K HIM,
M A y3Haw 00 3TOM TOMBKO 110 mociencTeuaM (Kak Hanpumep, B "zuccepraumu”
Ha saMemenie NOJEHOCTH NpernojaBatela). Y MEHA eCTp TaKKe MMEHA HeCKOLEKUX
npenozaparene KIACCHYECKAX, COBPEMEHHHX M TEXHUYECKAX JALIEEB, KOTOpHE
YUATHBaWT 3TO; TaK Xe KaK U MPENoiaBaTeNd CeJbCKOXO3ARCTBEHHHX JMKLEEB,
CeJIbCKOXO3AUCTBEHHHE YYMTENA, HHXKEHEePH~arpOTEeXHUKH M HHXeHe pH—-arpOHOMH,

KOTOPHE paclpoCTpPaHAI0OT 3TH IIOHATUA B CBOEM NPENONAaBaHN UIH B JIEKIMAAX
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VIR 3emielleNplieB, WIK B I1pofeCcCHOHANRHOR Mpecce. B OQHOM 380YHOM CEJBC-
KOXO034/ACTBEHHOM Kypce 3TOMy OHIA HOCBAWEHA ONHA IUIaBa.

MOXHO OHIO OH HECKOHYAEeMO [pPUBOIATL HAGHOICHAA N0 M3MEHEeHUN OTHOUe-
HMA Ma n K, u U3 Takoro Tpyna, Kak padoTa Pefindepra, ynomaHyTad Buume,
MOXHO COHJIO OH 3aMMCTBOBATE OC 3TOM LEJIHE CTpaHMWIH. Hanpumep, eme: "OnTH-
MaXpHad TemliepaTypa, COOTBETCTBYDIAA MaKCUMyMy B padoTe cepnua, ABideT-
CA TeM Oolee HM3KOHA, yem CGolee [OBHUEHHHM ABAACTCA 3HAYeBHe OTHOMEHHS
Na/K cpemi. B HatpueBofl cpefe HadIOIAeTCA MOLABTEHAE COKDANCHMA; OHO
BO3pacraeT npu nodamneHuA K". B xyiasType in vitro HyxHO NOOaBIATE KATHE,

TaK KAaK 9TA M3QIMPOBaHHAA TKAHpR HEe MOXET ero NPOU3BOLUTH; B OCHOBHOM,
3Ta peakldsa OCYmeCTBIAETCd, IVIaBHHM 06pa3soM, C [OMOUBK COpMOHA alpIOCTe-

POHA, BHIENAEMOI'0 KOPOX I'OJIOBHOI'O MO3ra HAMIIOYEYHHMKOB IO CJIOKHOMY Mexa-
HM3MYy C y4acTHeM IMnodiza. "M3GHTOYHOe NMOCTyIIEHHEe HATPUS MOXET Olpere-
JATp yBeJAMYECHUe BHIEJNEHHA Kanuad ¢ moyoil" (Peiindepr). Taxum odpasom, 3TO
ABIACSTCH 3aMUTHOR peaxuyell opraHusma, HO 3KCHEDPAMEHTH, [POBENCHHHE ILIO-
X0, TaKk KaKk OHMA SABJIANTCA HEMOJHHMM KM3-33 TOI'0, YTO OHH MCXONWIH K3 KOH-
Lenuuy¥ HEeMSMEHHOCTM MaTePHu, 3acCTaBIAIX ILyMars O NPOCTOM OCMEHEe MEeXIy
BHYTpH~ X BHEKIETOUHHMA cpelamid. A BEIp [OKA3aHO, YTO €CJH MIa3Ma KDOBH
odoralaeTcA Ha Kamuif, TO 3TO He NOTOMY, YTO B KDOBAHHX WAPMKAX COLEPKHT-
CA MEHplle Kalufd; 3TO yBEeJIWYECHHE KalMA B KPOBH HE COOTBETCIBYET TaKxe
YMEHBIIEHAY KaUIHA B KIeTKaX muml. "Onepaimsa Ha HANMOYEYHAKAX BIEYeT 3a
codolt. .. yBeluyeHde KOHUEHTpampi K' B KIETOUHHX M BHEKIETOWHHX KHIKOC—
tax" (Pe#tudepr).

B 3TOM HanpaBslIeH#M UCCIENOBaHUA SBJAINTCA MHOPOYMCAEHHHMUA W COBH3La-
oM. OOHAKO MH YBHIAM TOJABKO HECKOJIBKO ACIEKTOB, IOCTABASDWAX [IONTBEP-
XOeHie nepexona HaTpUA B Kaaué ¢ NOMOUsD NMpOCTEHmHX OpraHu3MOB, MEKDPOOD-
TaHA3MOB, TaK KaKk JKCIEPAMEHTH Ha TKaHAX B KyJApType TpeSynT MHOIUX napa-
METPOB; MX MOXHO MHTEpIPEeTUPOBATH TOIBLKO MpPHA HAKOIIEHMM pa3sHOOGpasud
9KCNEpPUMEHTOB, M YTO BaXHO IIA HAC 3[ecCs, 9TO IOKA3aTelrCTBC TOTO, YTO
3TOT QaKT CymecTByeT; M3 3TOr0 OYLYT BHTEKATH [pUMEHEHHS.

HEMSBECTHOE O KAJIbLA

My NMpUBIEKIM BHUMAHWE TaKkXe K HeCKOInKuM "aHoMmamiam" (c Toukx 3pe-
HUA XUMHMHM, KOHEYHO) OTHOCHTEJNBHO KalpLMA B KMBOM CymecTBe: KalpLmit Koc-
TH BHIEJIAECTCA MeMOPaHO#, HO eC/IM KalplMil HAXONAT CO CTOPOHH KOCTH, Ha
BHXone memOpaHH, TO Ha Apyroff cTOpoHe, Ha BXOIE, ero He HAXOIAT HUKOTLA.
HHavye roBopd, TO, YTO BXOIAT B MeMOpaHy, He ABIAETCA COeNMHEHHEM KAIblAA,
a TO, YTO M3 HEe BHXOINAT, ABIAETCA KaApIMEBHM COEOMHEHHEM, UTO BHHYyXKIa-
€T CKasaTp, 4TO TO, YTO BXOUAT, ABIACTCA "NpexarplyeM", BuHpaxeHueM "mpo-
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$aHoB" C TOUKHA 3peHus OPTONOKCANLHOM CHOXWMMH, TaK Kak 3TO JMOO ABIAET-
Cfi KAaIpRIMEBHM COCIMHEHHeM, JuG0 He ABIJETCA WM. A Belp HYRHO [IpU3HATE,
YTO OHO WM He fABiAeTcHd. YTO 3AcCTaBWIO HANMMCAThL CTQIKOBCKH: "B KOHLE KOH-
LIOB, CTANO OCHYHHM CKDHBATH Haule He3HaHWe CHOXMMHYECKOI'0 MpPOMCXORIEHWUA
KalplMeBHX COeNMHeRU#, oG0o3Hayad TO, UTO BHALJAAETCH CO3KIANMHUMHE KIeTHa-
Mu, HaspaHueM QocPo-KapOOHATHHM IpoTerHOoM'. ECTs Takke pakooSpasHHe, KOo-
TOpHE BHIEAANT CBOD CKODJAyNY, HO C MPOTUBOMOIOKHOA CTOPOHH MeMOpaHH, Ky-
A BXOIWT TO, YTO CTAQHOBATCH COENMHEHWAMK Kalplid, COEIMHEHUH KalsLud
He HaXoAT. Becws Tpyld HA 582 CTpaHMuH OWI NocBAmeH B 1962 r. Cexwe (Selye)
(Kanpuuduiakcusa ) M3yUYeHMn MeTadoan3Ma COefMHeHdll KalplMd, X aBTOP C CO-
KaleHHeM IOJIXeH COeaTs 3awnodeHue: "[IpHpona JOK&ILHOTO MeXaHH3Ma Kalp-
IHPUKAIMKY ABASETCA ONHOK M3 HaHGoJee BaXHHX HepaspellMMHX npodiaeM OHOXHU-
MuK" .

B omsoit ouexs BaxHOR muccepraryMd 1939 I. - KIAaCCHYECKO’ B CBOEM pO-
Ie H Jayume KoTopoit ¢ Tex mop HUYero He GwIO cIesaHo - lpay, KOTOpHit AB-
RAeTCA IUPEKTOpOM OKeaHoTrpajguueckoil sadopaTopuu, H3yYWT CHOIOrMm Kpada,
COMNPOBOXIANULY®D €0 AHHEKY. OH TaM 3afABiAeT, YTO OH yOeowlICA B MPOHCXOXIe-

HUHM KATLUMA CKODIYNH, CHCTPO odpasypmeiica mocite JHHpKM, KOTIA KABOTHOE
He MMeeT CYMECTBEHHOIO pesepBa COSIMHEHHMR KAILLHMA; HO OH JIOAIBHO NpH3HA-

eT, 4YTO 3TO yOexIeHMe, He IOKA3aTeJnCTBO; OH [puUilell K 3TOMYy BCIEACTBHUE
pAna yMO3aKTMOYeHH#, NpoBepok, TAK KAaK OH He MOT HailTH MpAMOTO NoKa3are-
J5CTBA B PaMKax Riaccuueckoit xumuy. OH 3agpmaer (c. 350): "[ia muHepams-
HHX BEUWECTB BOMNpOC IIPCHCXOKIEHUA INaIEK OT paspeuleHuda". Ero HadinmeHud
Te#CTBUTEARHO HE MOTYT HallTH OOBRACHEHMA C [IOMOWBD XUMHMH, OOJIacTH, B KO-
TOPOR OH 3aMHKAeTCHA; OH IIPU3HAET, YTO OH He NPOBONWI HUKAKOI'O JKCIEpH-
MEHTA [10 BIMAHMED MAIHUS Ha NPOM3BOINCTBO KANBIMA; OIHAKO 3TO ABIAETCH
IVIZBHHM ITYTEM NPOMCXOKIEHUA KAILLUEBHX COeIMHEHMH y XMBOTHOIO.

OH IEeMOHCTPHpyeT, YTO INOCTABNSET KATsUMit He NMUTAHKE, ¥ OH NPUBOIMT
3KCMEepUMEHTH, NpOINeJaHHHe IJIA TOre, YTOGH 3TO MOKa3ars (c. 354), H ne-
JaeT BHBOHO: "Huyero.., He NO3BOJIAET YTBEPKRAT: HEOOXOMUMOCTEB MMOCTYIIEHHA
KalplA C namel IAg NOCTPOeHMA ckeyeTa...". K ToMy Xe, IOchae JUHBKA Kpad
CHOBA HayMHaAeT IIATATHCA TOABKO K KOHLY NpUMEpHO 12 mHelt; K 3TOMYy MOMEH-
Ty ero Ckopiayna cocrapifeT 30 ¥ MacCH, KOTOpoit OH OyIeT 0013maTh MEXILy
JUHBKaMH, KOrJa OHa OyleT HauGodslleit; cremoBATENBHO, 3TOT KaInLMK He
NOCTYNaeT ¢ MUTAHUEM.

Yra3aHHHEe KOHTPAOBOAH llpaya He yOeOUTENnHH, TaK KAK OHM CIENaHH B
CBETE XAMHYECKOTI'O NPOHUCXOXIEHUA KaIwnLMA, OTOUPAEMOr0 U3 MODCKOH BOJH.
OH BUIMT B K3YECTBE BO3MOXHOI'O IIPOXOJA TOJIRKO OOMEH yepes MOBEpPXHOCTH
%a0p (ocTanpHOE HEenpoHWuaemo). Ho monyckas — Ge30CHOBATENLHO — YTO MMEH-
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HO TaM HaxXOATCA NyTs, BBONA Kalelusg, 1A Jpaya OWIO HEBO3MOXHO
IIOKa3aT, 2TO, M OH TOBOPUT IOYEMy; OH Mor' AeficTBoBaTe TONBKO C MOMOUEK
HeIYKIMR - HEM3BECTHO, KyIa MepeXomdT 3TOT KalpLit, KOTOpHit He OCHapy-
AMBAETCH B opraHMsMe. Kaislmii o0pa3yeTcss BHYTPH, TaK Kak CHapyxM OH HE
[IDOHMKEeT, HO cyGcTaHuyd, KOTopas HaMmepeBaeTcd IATw Kalplyi, He ABIAETCA
KATBIMEeBHM COEIMHEHMEM, YTO 3aCTABWIO ero ckasars: "He meHee HHTEpecHHH
BOMPOC COCTOAT B TOM, UTOCH 3HAThH, KAKME CBA3BM MOTYT CYyWECTBOBATH MEXIY
aToit cyGcranimelf M KaTeLMEBHMMA COJIAMM, KOTOpDHE NMOABIAWTCA (C PaspHBOM B
HECKONBEKO 4aCOB) BO BHEMHEM cloe...". TawkuM o0pa3oM, Kakaf-TO CyOCTaH-
1Wa, TOe He MOTYT HaiATH KalslMdA, KOT'LA OHAa IIOCTYNaeT B TKAaHs C reKcaro-
HATBHEMU KaHanami, I'ne o0pa3yeTcA CKOpIyna, 3a HEeCKOJIBRKO YacoB CTAHOBHUT-
CA COeIMHEHMEeM Kaiunlpsd (HamOMHMM, YTO KIA OGpasOBaHWA KOCTH TpedyeTcH
To %e). Tak, MH BALAM, 4YTO CTOslME MCCAESNOBATENM, KOTLa OHM COBEpHEHCT-
BYOT aHaIM3, OKA3HBaTCA Nepen npodiemamd, HepaspelldMHEMH B DaMKaX XAMAM.
Kanmpupuit "BocxomdT" M3HyTpH, M KOTNA BCE 3aKalslMHApyeTcd, TO Moaydaercsd
HeNpOHHLAeMHA 3KpaH, OOCp330BAHHHA M3 MEJKUX KPACTALIOB KalplMTa.

fl He MOry IIpDABECTH 3[Iece INOJHYyD KDATHKY Taxoil paxHofi muccepranuu
(Ranspduxalymn TaMm NMOCBANEHO COJNee CTa CTpaHMll), BH3HBaome#f TaKol Cois-
mo# MHTepec, HO MO CyTH NpOCHEMH aBTOD NpU3HAST, YTO OH He MOXET lpeno-
CTaBHTh JOKA3aTeNsCTBa; €CIM Kanplyit nocTynan OH C IOMOMEN OCMOCA WIA Ka-
KOro-TO IpPYyror'o ABICHUA Ha [OBEPXHOCTH yepes3 xalpH, TO OH NEepexXOomul OH
CHa4yala B KPOBh; aQ BElp B KPOBM He HaXONAT yBEJAKYEHMA Kalwlyid, KOrma
Kpal KalsUAMIMpyeTCH; BCAKaA IMIIOTE34 CIOTHKAeTCA Ha 3THX fakrax, M as-
TOD NPHSHaET 3TO. U HEe OH OOMH.

B omsoM nccremosaHsu Ha 10 cTpamdi, nomeueHHoM B "Transactions of
the Mew York Academy of Sciences", feBp. 1967 r., ®.FpoHHep ¢ dakyrsTe-
Ta PASUONOTNN K GUOPU3MKK METUIMHCKOI'O MHCTHTyTA JYMCBALIGCKOI'O yHHBEpD-
CcHTeTa odpauaeT BHUMAHAE HA HECKOARKO [IPOCJIEM, BO3HUKAPOUX [pH aHaIn3e
MeTadoMusMa KalslfiA. Kak ¥ BCe MCCAEeNOBATENH, KOTOpPHE IIpeMUeCTBOBANA eMY
Ha 3TOM IyTH, OH BHHYXHIEH OHJI TaKkd KOHCTATKDOBATH, YTO CANAHC KANBIMA
ABAACTCSA HEMOHATHHM, TaK Kak OH OTPULATEJNeH, YTO, II0 ero MHEHMD, ABIAET-
CA fapanokcom: "BaxHO [IpU3HATE, YTO TAKad CUTyaLd gBjadeTcd MCTUHHHM Ma-
pamoxcoM", M OH IHTaeTcAa MOHATH, HO HampacHo. OH yBepeH B CBOMX uuMdpax,
OH roBOpAT: "Kak oGCyxIanocs BHWE, MAIOBEPOATHO, YTOGH 3TOT GalaHC OWI
HENpaBWIBHHM" ; MTaK, GaIaHC HE HKOIXEH OHTE JOXHHM, CHCTEMATAYECKAA TeX—
HUYeCKasd MNOTPelHOCTs, HenpaBiolofoCHa Takxe, [10 ero MHEHMW, M, HAKOHel,
JIcBOpauYWBad M BHBOPAUMBAA 3Ty NpodiIeMy, OH HPUXOOMT K BHBOLY, 4YTO Heol-
XoouMo CGOJIplie YIVIYOMTHCA B 3TO HCCJEXOBaHWe - $e3 COMHEeHHS, B OGJNacTH

XumuK. Sl oOpaiaio BHUMaHde, 4YTO OH padoTan B odmelt cuoxHoCTH ¢ 109 KpHCa-
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MH, [OOBEPrHYTHX DEEMMY [IATQHUA C pA3HHM CONEepXKaHAeM KalnpijA.

Ho cHOBa BO30GHOBJIATE HACCAEHOBaHME B 3TOR OGNaCTH, KOTOpad Tak 4Ya-
CTO H3y4yalrace, YTOCOH [NDHMATH BCe K TéM Xe BHBOLAM, 03HAyaeT TONBKO [OTe-
Po BpemeHd. HyEHO CMHDHUTBCA Tary nepel QanTamu, UCNONHUTE Tpayp Nepex
TeOpueH, MO-fIpeXHEMYy NDOTUBOpeYyuBOR, X COBCEM MpHU3HATE, YTO OPTaHU3M
OCHYHO BHOpACHBAeT CGOJRIE KAIplMA, YEM TyIA €I'0 BBOIOUTCHA; OCHYHO GAIaHC
ABIAETCA OTpHAIATENABHHM; BCE CEpPpEe3HHE HACCHAENOBATENA ITO [IDU3HAKNT: BCe
NPpHHUMANT, YTO HEJp3A OOHAPYKATH OLMOKY B 3THX METOlaX: TOINA 3a4YeM yIo-
pCTBOBaTh B [IONNEpPEKEe HEU3MEHHOCTH MATEpHH B GHOIOTHA !

C/IMIKOM JIOJNI'0 Bepa B 3TY NOTMY [PHHUMATACE §€3 OGCYKHEHHMT GOJTnIMH-
CTBOM YY€HHX, HECMOTPA Ha JKCIIEPDHMEHTH, BHIIOJHEHHHE HECKOILKMMH XMMMKA-
MHU-GHOIOraMi, COBpeMeHHMRamu Jlapyasne, TawUMH Kak BokreH. OmHAKO BCE He-
yhau4d Tex, KTO XOTeJ, B Te4YeHHe MOITOpa BeKa U eme B Hame Bpemd, C IOMO-
@pl0 HauoouIee COBEPMEHHHX 2HATHTHYECKHX METONOB, NOKA3aTh HyJeBoil daraHc
KaIpUiA, HAyald pacmaTHBaTh, 3Ty IO CHUX 0P Ge30TOBOPOYHYD Bepy Haliux
Hapoonee BHIAOMAXCA OACNOTOB. MMenHO noatomy X.-M.llepec mucar Ham B 19¢
r.: "BepoATHO, B CamOM JeJe CyWeCTBYeT 3aralxa MeTasoau3Ma KaTpIMA, M
OH& yXe& 3aMHTPUIoBala IPYIHX UccaemoBareaei”.

Ho Bcex aTux ucciaenopareseil MOCTUINIA HEyNaya; OHA HE DA3ranald 3Ty
3aranky, HepaspeudMyn, €CHA OCTABATHCA TOIBKO B DAMKAX XAMMM.

He ocywecTsuB COGCTBEHHHX MCCJHEHOBAHMH MO0 KOCMHYECKMM BO3LELIICTBHAM
MH OTUpaH{YUMCA TeM, UTO IIpHBJIEYeM BHHMaHUE KCCIeloBaTel]ell K 3HAYKTENLHHM
CyTOUYHHM KOJEeGaHUAM CHOIOIMYECKOro NefCTBUA; 3TO OORACHART TOT (PaKT, yTO
Pe3yNsTaTH MOTYT CWIBHO OTJAMYETHCA OT ONHOI'O WCCAeRoBaTeNd K ApYyToMy,
eClM OHH He OTMeYaid Bpemd, B KOTOPOM OHH padoTand, X 3LECh MOXET UMEeTh
MECTO MDOMCXOXKIEHAE OYCHBp 3IHAMMUTEABHHX pasiuyuit MexLy pesyiasTaTamd, I10-
JyYSHHHMK C MeDPTBOH maTepueidt ¥ xusoit marepueit, NpUyeM TOILKO MOCHEIHAS
YYBCTBUTEJIBHA K DUTMy BpemeHH. [IpMBefiemM TONsKO, He pasBiBag, HEKOTOpHE
NpUMEpH: URBEKIMA ampeTamuHa, OCHYHO CMepTelpHasg LAA Gojlee uem 50 %
KPHC, HO CTaTACTUKE, MOJXYyYEeHHOA NPM KOHCTATUPOBAHHM CPEIHMX BEJHYUH Ge3
ydieTa BPEMEHHM IHA, OKa3HBAETCHA CMEPTeNsHOR LIA 78 % XKMBOTHHX B Olpele-
JeHHHE 4acH; Ta ®ke [03a, B Jpyroe Bpems IHdA, CMEDPTeNnHa TOABRKO IR 6 %
XMBOTHHX. DOJNEe3Hp AINMCOHA BH3WBAETCA HENOCTATKOM aIpeHalIMHA, HO MHBEK-
L0 anpeHaliHa caelnyeT LesaTe TOIBKO B ONpelesieHHHe YacH; y GOApIHHCTRA
HOPMATEHHX CYOBEKTOB MakcuMalsHad 033 B KPOBM HACMOLASTCA B 6 Y, MUHU-
M&IpHaA 1034 B 22 Y; CJAENOBATeNBHO, CIENyeT U3CETATE Iel1aTts MHBEKIHO pa-
HO yTpom (m1A Jomeft, KOTOpHE OTHOCATCA K "yTpeHuM"; IiA TeX, KOTOpHEe
OTHOCATCA K "BeuepHuM", cMelleHHe COCTABAAET OT 3 JO 4 4 OT pacnucaHud
BHIENDKBEIEHHHX ). [IA GOPROH ¢ Myxami (M IpyTriMd HaCEKOMHMIL) clenyer npu-

MEHATE MUPETPHH TONBKO JHeM (Mepuoi axTMBHOCTM 3TUX HACEKOMHX); 3TOT [1O-
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DOlIOK OKA3HBaeT ciladoe feficTsue Naxe B CWIBHHX NO33aX yTPOM WIA C HaCTyI-
JIeHHeM HOY#. MCCAEIOBaHMA N0 OKQIOCYTOYHHM LMKIAM MHOT'OUACJIEHHH: CM.
Peiingepr ¥ T.I.

PARJIMYHHE MCCAETOBAHMA 110 CBA3M MATHMA C KAJIBIMEM

M BANGJM, YTO KaXpIMii MOXET MMETH DasHOe NDOACXOXIEHHE, B TOM HHC-
Jie K3 MarHug (12M3 + 80 1= 200&). Tlo OLieHKSM T'eOJOI'0B MarHHMdA CHIO B 12
pas GoJpiie HA 3eMIe B JOKeMOPMACKYD 3MOXy, W MH 3HACM, YTO B MOPCKOH BO-
Ie, CWIbHO oCenHeHHoit Ha KalsLgi, HO comepkamell MarHuit, pakoodpasHoe MO-—
XeT CTPOMTH CBOK CKODIYMY IPW JIMHBKE (cM. Jaeme Hamd KCCISLOBaHMA Ha
3Ty TEMY).

9Ta CBA3L MEKIY MarHMeM M Kalpliem Tenepep MMPOKO H3YYeHA MHOTMMA
ACCHeNOBaTeNAMK. B JMadopaTopki HaljoHATBEHOT'0 HHCTUTYTA ArpOHOMUYECKHX
uccnenopammit (MHPA) I.Jlapsop # cotp. (1964) npoBeju 3KCNEPUMEHT HA TEIA-
Tax, UTOCH IOKa3aTh, YTO B DEKMME HENOCTaTKa MarHug CKeJeT COBCEM HE pas-
BMBEETCA; COIEDKAHKE KAIpLMA B KPOBU (karpneMis ), Kak 4 B MHOUAX, CTaHO-
BUTCA CAKULKOM HU3KAM (TMITOKAIBLEMAS), CICICTBUEM UYEro ABIACTCA TETallA,
3aTeM CMEpTs NpY TeTaHWYeCKOR KOHBYJIBCHM, €M HeNOCTaTOk MArHif NPOATE—
paeTcs. HaoGopoT, marideBas Neperpyska (N0 OTHOWEHMM K HATYPATBHOMY MO-
JIOKY) NPHBONAT K OYEHp DasBATOMy ckenery, Galee CHCTPOMY POCTY Beca;
3TO OGBECHAET SKOHOMMUeCKult MHTepec, [POABJIEHHHA K HCCIeNOBaHMAM MO Te-
JIEHKY M MHOT'OUMCJEHHHM pacdoTam, BHIIOJHEHHHM Kak BO QpaHLMM, TaK ¥ 3a rpaHaLeh
Ha 3Ty TeMy; B McCleXoBaHud JapsBopa oTmeyeHo 60 cuoauorpafuyecKux CCHIOK.

0GsopHag padoTa moxTopa J.EBepTpaHa no cnasmoduiny (1966) comepkdT
83 CCLUIKM M IIOKA3HBAeT, YTO B CAy4Yae MarHMeBOr0 HeZOoCTaTKa HaGlInIasTCH
TUNOKaNpEMUST, NpuBonAmas K Teranuu (cmasmofuinu). HasHavyeHHe Kalsld
He MOXeT BOCCTAHOBUTH HOPMaIBHYD KaJIplieMdp; HaoOOpOT, BBELNCHHE MarHUA

BeJleT K yBeJKYeHMD KaIplys; dame BCEro MarHMii HasHayaeTCA B BANE XIOpH-
Ia.

Hcorenopanie Catepa, [IONOHOBCKA B corp. (Arch. Fr. Péd. 1966, 23-
7-49) KacaeTcs "TUIOKILUEMMYECKO! TeTaHMH, DelIMBADYOULEH NOCPENCTBOM
BPOXIEHHOR MarHesmuy'"; KIACCHYECKOE BUTaMUHO-KAlBLKEBOE JIEYCHHE (BuTa-
mut D + gocgoxanpimenad Collp), MPOBOIMMOE MHTEHCUBHO, HE LAIO HHKAKOTO
pe3yneTara, & KOHBYJALCUBHHE NPHIANKM TETaHKA, OCYCIOBIEHHHE HEe XBaTKOA
KalIpiMsa, NpeKpaTWIMCh TOABKO IIPH NOCABIEHKM B MOJOKO paccMaTpMBaEMOIO
IUTaHUA JAaKTaTa MarHud.

MOXHO GHIO OH GECKOHEYHO NpUBOJATE npumeHeHus (1), BHIOIHEHHHE Te-
neps N0 3TO XOPOWO yCTAHOBJIEHHOH KOHCTaTaLWA: ¢e3 MarHus OpraHM3M He
MOXET HMETH KaILUKA.

(1) 4 n—-p TeppaCCOH MHE KX COOOCMHI MHOXECTBO
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My oTmeTwam Takxe (Rev. Génér. des Sc. - 1960), yTO MMenacs CBA3b
MAarHus ONHOBPEMEHHO ¢ KauslieM ¥ (ocpopoM, 4 paspadoralid 3TO B padoTax,
noceJOBABUIKX 3a 3TOH mepBoit nmyGaurammeir, HO cBA3wp ¢ docPopoM GHIA OUYEHB
MaUIO M3ydyeHa IpYyLMMA UCCJISIOBATeNAMH M, TO-BHIMMOMY, OTMEYalach TOIBKO
nmonyTHo (MO HalMM NaHHHEM ) B XOjde K3yueHWsa MarHuii-xainimi. Ho HecMoTpA
HA MHOI'OYMCJEHHHE JKCIEPDUMEHTH Ha 3Ty NOoCHefHiln TeMy, MEXaHH3M OcTaBal-
CA [POTHBODEYMBHM, ¥ HEKOTODHE KDUTHKM 3adBWIH (Ge30CHOBATEIRHO), YTO
peyp LOJKHE KITH:

a) J6o o "MoGMIM3alMU" KalplMd, KOTOPHA MOKHEAT OH CKeJeT ¥ MOoIHUMAN
OH cOIepxXaHHe KaIpLMA B MHIWLAX, B KPOBH";

6) 1Mo o "KaTanMTHYEeCKOH" poJM MarHHA, HeoOXomumoro A "dMKcHpoBaHAd"
KaUIBLIHAA.

A Benp 06 3TOM HUYEro HeT. Pamuorpafusa noxkasala OgHAKO, YTO HasHa-
YeHie MarHUg COBEPMEHHO HE CHIXaUIO NPOHMIIAEMOCTH KOcTel; HUKaKkumu cpen-
CTBaM¥ He HaWInZaloChr 3aMeTHOR IeKaTslMPuKalMu; HaNpOTAB, KOCTH CTaHO-
BIWIKCE OoJee NPOYHHMHM, Pa3BHBAIHCH ¥ MOIOAMX ocodeit (JlapBop 3TO Takxe
IOKasal). Poap KaramM3aTopa MarHuA CASIyeT, KaK MHe NpelCTaBlIfeTCda, Tak
e OTCPOCUTE, TaK KaK KaTalu3arop OCTaeTCd HEeTPOHYTHM B KOHLE peakiH{
(M K TOMy Xe, HHKAKOR XAMHYECKOH peaKIMK 3aUMTHUKA KATAIH3a HE CMOIVIH
NpelJIONATS ); a Belp MAarHuit norpedaderca, €I0 HYXHO IABAThH XMBOTHOMY BCE
BpeMs B LOBOJBHO Gomsmoff mose.

[lepen JULIOM 3THX BO3DaXeHUR K HEKOTOPHX IPYIMX A XOTeJd JOKa3aTe,4To
peyus maa TOJBKO O HEOGOCHOBAHHHX I'MNOTe3aX, Tak Kark GOIslNOoe YHCIO pasHO-
00pa3HHX IJKCNEepUMEHTOB [M0Ka3an0, [IpK MX CHHTe3e, yTO HYKHO OTGPOCUTE ITH
THOOTe3H. [pyroe BO3pakeHWe 3akmoyalocs B TOM, YTO 3IKCISPUMEHTH, Npome-
JaHHHE Ha YeJIOBeKe, Ha TejAaTrax M T.J4. , KacalHCk TOJNpKO HECKONBKHX OCO-
deit (yacto ot 3 mo 5), M nNpofeCCHOHATIBLHHE CTATHCTHKA 3aABWIM, 4YTO aHa-
JIU3H, MPOBEIEHHHE N0 TAKOMY M&UIOMY YHCIY YJEHOB, He ORIM MMOKA3aTeRHEMH,
YTO HaOMOLASTCA CAMUIKOM MHOI'O (M3MONOTAYECKHUX Da3MUUMik OT ONHOH OCOOHM K
npyro#t (trem He MeHee, s coolWain, YTO IJAA TEIAT GPATH OCOGH OIHOX H TOit
Xe NopoIH, OIHOT'O BO3pAacTa, ONHOI'0 BeCa; B KAyeCTBe CBUIeTenelf, Tak xe
Kak H B KayecTBe MapTHM, [10JBEpXeHHOH 0CpadoTke marHueMm). UYTodH oTdpo-
CUTH 3TO BO3paxeHue (A HaNOMMHAID TaAKKe O TAKHX K& MPEeJOCTOPOXHOCTAX MpH
MCCAeIOBAHUM N0 CeJuTpe), A IpOBEJ IJKCIEpPUMEHT, OXBaTHBawomuit 48 Mumei,
KOTOpHE 3aTeM CHJIM PacTBOPEHH B KUCJIOTE, YTOOH ONpEeNesHThr OCuMit Kateudit
colepXauuica B ITUX KMBOTHHX (Tak ke Kak M oomuit Pocfop). KoHeuwo, Taxad
onepaiys HeBO3MOXKHA C YENOBEKOM, OTKYIA JeI'KO BO3HUKAET KDUTHKA, 4YTO He
BCE KOJUYECTBEHHO ONpele/Aloch... HO Jaxe C KPYIMHHM XMUBOTHHM, TAKHM Kak
TEJNEHOK, 3TO TEeXHUYECKH HEBO3MOXHO; YIOBIETBOPAIOTCH KOJHYECTBEHHHM ONlpe-
TENEHUEM U3MEHEeHU KalwUMA B KDOBM, COCTABJEHUEM GATaHCOB TOLO, YTO BBO-
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IWIOCE U BHBOOWIOCE, WIM JJIA XHMBOTHOI'O [IOCIE YMEPUBASCHHA QHAJIM3UDYOT Op-
raH, HedOoIpllylw KOCTh, WEpPCTp U T.O., YTO IO3BOJALT TEM, KTO HE [MOHAMAET
pe3yJsTaTa 3TOr'0 IKCIEPUMEHTA M He 3HEST COBOKYMHOCTH NpOAEJaHHHX UCCIe-
IOBaHui, CKa3aTh, YTO ECIM KANpLMHM YBEIMUWICA TaMm, T'Ie OH aHATH3HWpPOBAaI-
cAd, TO OH yMEHBUWICA B IPYyI'OM MecCTe, B TO#l 4acTH XUBOTHOI'O, TIe HE IIPO-
BOIWIOCH KOJMYECTBEHHOE OIpelesIeHHE. ..

MHe Kasanoce, YTO MPOBOIA KONMHYECTBEHHOE OlpelieleHHe OCUWero Kalslyd,
COIEDXaMEeroCca B XABOTHOM, MOXHO OHWIO OH IIOKOHYATEH C 3THM BO3DAREHHEM H
MOXHO OHIO OH YBEpEHHO yTBEepKIATH, YTO oCuuit kamsipit yeemwywrca (He 3a-
GOTACHR B KaKO#l yacT TeXxa KMBOTHOT'O): TOrJA HMEJNOCHE OH HEOCHOpHMOe IOKa-
3aTeJBCTBO TOrO, YTO peupr He MIueT o "MocHiM3aiuu", "mepeHoce", JIOKATRHOM
"yoepxuBaHUK" K T.O., YTO 3TH JHUEHHHE CMHCJIA CJIOBA [PELIOKEHH ILJII TOTrO,
YTOCH CKPHTEL He3HaHMEe MEXAHU3MOB, M UTOCH YAOBIETBODHTEHL IHOI'ME HEH3MEHHO-
CTH MATEpHuH.

A oOpamaw BHUMAHKE TaKEke HA TO, YTO OHIM BHIIOJHEHH MHOI'OUMCIECHHHE
HadMooeHWss Pa3HHMM HMCCIelNoBaTedAMM, [TOKA3HBapiMe, 4YTO OTPULATENBHHNA Ca—
JIGHC KalslMT MOr' Ha0MoIATRCA IaBHO 0e3 BO3MOXKHOCTH YCTAHOBJIEHHA TOrQ,
YTO MMEET MECTO IeKaTplMPMKaiMg. TaxkuMm odpasoM, He HaGMmoTaeTCH IOMNQIHK-
TEJLHOO BHIENCHUS Kalplg, KOTNA OH BBOOWICA OH MOCPEICTBOM €r0 H3hATHA
#3 pesepBoB (119 KauplHA, NPAKTHYECKH H3 KocTeH, MOCKONBKY 90 % Karplyd
HaxXoIuTCA B KOcTAX). CleIoBarTelsHO, XOTA yIaleHde H3CHTOYHOI'O KalplMA
KOMITIEHCHDYETCH IOCpPEeICTBOM aBTOIeHe3a, OHO NPOMCXOIUT OT [OCTYILIEHHUA
marHig (HAMOMHMM, 4YTO 3TO HAGUOIASTCA TaKke NpH HA3HAYEHMM PacTUTENRHO-
TO KpemHesema).

30ecCr YMECTHO K TOMY Xe yKasaTep Ha TO, YTO He BCEIrTa MOXHO NPUHATH
3aKIoyeHnss, CIEeJaHHHE, MCXONA U3 BDKCIEePUMEHTOB, NPOBOIMMHX C PaIMOaKTHUB—
HHMK METKami; B HUX MCHOJAB3YOTCA METONH, lIpuderapiie K BHUACICHWAM U MHO-
TUM THIOTEe3aM, OGOJBUMHCTBO U3 KOTOPHX HE IIDHMEHMMH B CHOJOTMM, TaK Kak
[IpOTHBOpeyaT $akTaMm; HeoOXOIMMO COXPAHATE KPUTHUECKOES OTHOWEHHE U OHTH
BIIQIHE B Kypce STOH TOHKOK IpPOGIEMH.

[IPOTOKQJ HAUIET'O SKCIIEPVMEHTA

a) XuBOTHHE

Bwin Kenonp3oBadu 48 uUBeinapcKux MHuei-camoKk, BecAuMx B cpelHem 25
I Kaxnad, pasMelieHHHe Ha [OBE MapTHH C OIMHAKOBHM KOJIMYECTBOM U IPUMEDHO
ypaBHOBeUWIEHHHE 10 Becy. OmHa NapTHA CAyKWia CBUIETeNeM, Apyrad odpadaTH-
Bajlaceh, MOKyvad KaxIwii NeHp, C MOMOWMEK MUWEBONHOC 30HIA, XIOPHI MArHUA

B nose 100 Mr Ha Kr. XMBOTHHe GHJIM HOMEUEHH B KISTKH THIA IUYyPE3HHX, [0
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12, a 3KCKpeMEHTH COCHpaMMCh B KMIGH JpirerMeiiepa. Bona IaBalacs BBOJIO;
MHa NOCTABAANACE 30HNOM: TPH pasa B IEHp Kaxloe KUBOTHOe moryyaro 1,5
MIT KOpMa, NDPHTOTOBJNEHHOT'O M3 cyxapeil "aKcrTpa-iado", NpeBpalleHHHX B TO-
HKHM# NOpOIOK, B KOTOpHR BBOmMTaces Boja (1 r mopomka Ha 2,5 MI BOIH ).

OKCNEPHMEHT Wwica 5 Axeif. HMBOTHHe ymepupisiiucs Ha 6°% neHs mocie
24 vacop nocta (ymepupneHue 3gupom).

0) MuHepamM3aiMd — aHaIu3

3aTeM MHIM MOTPYXKAIHCHL B HHTDO-CEPHY0 KHCIOTY, B ONHY KOJIGY MPHHH-
MalH CBHIETeJgeH, B NDYTYl apTHo, OGPaCoTaHHyWw XIOPHIOM MArHkA. Codpak-
HHE JKCKPEMEHTH CHIM LOGABNEHH K Kaxmo# COOTBETCTBYOmEH NMapTHH Muumeii.

Mocye MHHEpATH3aIMKH C MOMOWRK XIOPHOK KUCIOTH docdop onpemensica
10 LIBETHOH DEaKlMd C CEePHOKMCIHM CyAsPOMONHCIATOM aMMHOHapTONa. Kalpimii
KOJIMYECTBEHHO OMpENeJIAICA C IIOMOMBI0 NPAMOH KOMILIEKCOMETPHH B CHPOM pacT-
BOpe, 3aTeM B MHHepanu3are.

B) PesynsTatH (pHC. 4)

CBumeTenu OGpagoTanuue
OGwaa macca, Iepel IKCIEPHMEHTOM 614 r 604 r
Odwasa Macca, IocIe 3KCIEepPHMEHTa 628 T 620 r
Macca karsmma (BupaxenHas B Ca) 1,87 r 2,48 r
Macca gocpopa (BHpaxeHHas B P) 1,83 r 2,40 1
r [ Bes noGasku Mg
2,8 j C noGaexoii Mg
2,44
2,04
1,64
1,2-1
0,84
0,4:
Ca P

Puc. 4. 3uayenus Ca U P y 24 muuwei, Ge3 H ¢ DOCaBKOH MarH4s

r) KommeHTapuu

IVIA OGJeryeHUss CPaBHEHUS MH IPUBEJH MacCy XKMBOTHHX K DaBeHCTBY IJIA
BCEr'0 KONHYECTBa B KaXIOH M3 JBYX MapTHil, mojarad, 4Tro P B Ca npomopuu-
OHaIBHH Macce. O0padoTaHHadA NapTHA, HMmelowad BHavame Ha 10 r MeHswe, yeM
NapTHA-CBUNETENb, OKDYIJIAA pasHALy mo 10/600, wmk 1/80, GymeT HmeTy,
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eCcl OH MHMA-CBHNETENM MMEJNA Ty K€ MaCCy, YTO M OCpadoTaHHAd NMApTHH, WA
NapTHH-CBUIEe TEJId !

Ca= 1,84

P=1,80

IlpH paBHOK Macce NByX MapTHif Mumel MH HMENH OH, 1A NMOAyyaomleR MarHHi
NI3DTHH, LOMOJHHUTENRHOE yBeJHuYeHHe Ha (pHC. 4):

2,48 - 1,84 = 0,64 T 1na Ca (wm 34,78 %)
2,40 - 1,80 = 0,60 r i P (wm 33,33 %)

IlpuBonA Talke K DPAaBEHCTBY MACCY IByX IapTuil XMBOTHHX, HailmeM, yTo
00padoTaHHAA NapTHA YBeJMYWIA CBO MacCy Ha 15 % Goxpme, ueM MapTUA-CBH-
IeTeNh.

I) 3akmoyeHue

Taxkmm oCpasoM, MH BHIMM YEeTKO, OUYEH: II0KA3ATENEHO, BHE BCAKOIO OC-
NapHBaHUA CO CTOPOHH MATEMATUYeCKOHd CTATUCTUKH, WTO YBEJHYUBANTCH KMMEH-
HO ofuue Kamsmuit H focPop NMPH HAT'PY3KE MATHHEM, K ITO NPOMCXOLAT B Tede-
HHAEe HeCOIBUOTO KOIM4ecTBa nHeli, Heuwp3a OyneT Takke OGBHHUTE B OWHOKE Me—
TOH KOMHYECTBEHHOI'O ONpENEJIEHHA, Tak Kak TO, 4TO OWIO M3MEpPEeHO, C IOMOUED
OIHOT'O M TOI'0 Xe MeTOZA, IJiA IBYX NapTHi Mumel, ABIACTCA H3MEHEHMEM, a
He a0COJOTHHM 3HAYEHHMEM; €CMH OWila OH OUmMOKa, OGYyCHOBIEHHAS METONOM aHA-
JIH3a, TO OHA NPOABHIACH CH B OIHOM H TOM X€ HalpaBNeHWHd IJIA ITHX IBYX
NapTHit, H OTKIOHEHHE OCTalOChH OH ONHHAKOBHM. CJIEIOBATENBHO, MH MOXKEM YT-
BEPXIATH, YTO MArHUH ABJIACTCA TaKW NPUUYMHOH GHCTPOI'O YBEJMYCHHS Kalplps
K Pocfopa, YTO peyr BOBCE HE MIET O NEpeMelleHHAX BHYTDH XMUBOTHOI'O, MOGH-
JH3alKKn pe3epBoB X T.X., YTO, KPOME TOr'O, 3TO BOBCE He gBIAETCA “KaTa-
JIHTHYECKUM" IeiiCTBHEM MaTHHA. MH He CMOTVIM GH H3 3TOro oduero 3KCIIepH—
MEHTa H3BIEYH YTO-JIMGO OpYroe, HO OH eme pa3 NOATBEPKIAET IpyTHe COBHA-
[a0IHe DKCICPUMEHTH. MH HANOMUHAEM, YTO B OpraHM3Me KMUBOTHOI'O OCyWECTB-
JIAOTCA NPYTHE MEXAHUSMH, YTO KarsUuit U focdop MOTYT MMeTs Ipyroe mnpouc—
xoxneHde (Kpemuuit ¥ Kamuit s KaJlpl|sA, Ccepa WIKH asoT naa gocfopa), H
HAMEHHO BCIICLCTBHE CJIOKHOCTH METAGOIM3MOB Y KMBOTHOI'O GHIM IIPOBENEHH IO-
IOTHHTEIBHHE SKCMEPMMEHTH HA 3€pHAX, HA MHKDOOPTaHW3MaXx, YTOGH Jydlle
YTOUHATH MEX2HH3MH, ocyuecTBIAemHe IIp4poxoft. YuTaTenr HpUIIAaeTCs [HO-
Pa3sMHCINTH M BHCKA3ars CBOE MHEHHE TONRKO IO COBOKYITHOCTH IJIas, a He Mo
PaCcCMOTPEHMH OIHOH eNMHCTBEHHOX IMIABH H elie MEHsWe 0 ONHOMY eIMHCTBEeH-
HOMY SKCHNEDUMEHTY, KOTOPHE MOI' GH OHTB TOJNBKO SJEMEHTOM COBOKYIHOCTH.

Ho BHWwenpuseneHHH{t npumep MO3BONAET UMTATEN® OTBETHTEH COGECeIHUKY,
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KOTOPHHA BHCKAa3aI OH TpeIIoJoXeHHe, 4To ecad Ca 4 P yBeJHuuBawTCHd, TO
3TO IIOTOMY, YTO M? odureryaeT ux "dukcaipmo”. ECIM 3TH 2JeMeHTH (PUKCUpy-
OTCA B OpraHu3sMe, TO UX OCHADYXKUT aHAIM3 Tea XUBOTHOI'O; eCIH K3-3a
CIUMKOM CIador'0 COIepXaHHsA Mg OHK He Tak xopouwo QuUKCHpYyHOTCA, TO TO, UTO
He (UKCHpyeTCH, NEepeileT B SKCKPEeMEHTH; a BeJip 9TH [OCIeINHHEe TOXe aHa-
JIM3APOBAINCE; TAKMM odpasoMm, Ca u P omnpenensnuces B JoGoit dopMe, M HUX
yBeJUYyeHKe BO3HUKAeT He U3-3a colepXaHHd B mume Ca 1 P, a Taku Mg (pai,
K TOMy Xe, B CBA3H C JKCIEDUMEHTOM BOKIEHa Ha Kypax MOKas3alH, 4TO, [pH
noJHOH "(uxcamuu" NUIEBOrO Kalpld HA BHXOOE KalplMsa COJslle, YEM BO
BCcell BBOmMMON mume).

OCpaiaeM BHHMaHWe Ha TO, YTO HEBO3MOKHO YyYeCT®s BBENSHHHA ¢ mHuei
KAnpLMil, YTOOH CKA3aTh, YTO MOJdyyaolde MATHWA XKMBOTHHe Jyume "(PuKcHpO-
Bauad" KaIRlMHA, MO IPYrof OueHy HPOCTON NpHyKHE, Ha KOTOPYW YKasnBaeT
pacyeT. YToOH OHT: YBEPEHHHMMA B TOM, YTO [IOIVIOWANOCEH MHIIaMH, MM Ha3Ha4a-
Jace 033, C MOMOURi 30HIa, "mmmu"” B 1,5 oMS Tp4 pa3a B LEeHs, TO €CTh,
4,5 cM° B IeHs, OTKylIa ofulee KOJHYECTBO 3a 5 IHe# cocTaBiIqeT 22,5 CMB.
3ra muua CHIa MOoJAyyeHa NpU pasdaBleHHd 1 I mopollka CAeIMAalTRHOI'0 CyXaps
B 2,9 MI IHCTWLIMPOBAHHOHR BOIH; BO3BMEM C H3CHTHKOM, IJIA OKpYIVIEHHR, 29
MI NMAMA 3a 5 OHed; 3TO COOTBETCTByeT, Ha OIHy Mmmes, 10 T cyxapa; comep-
KaHWe, BHpaXeHHOoe B MeTawmdyeckoMm Ca, B 3THx 10 I cyxaps COCTaBIAET
0,005 r, TO eCTr IJA KakOooi naptud U3 24 mewein 0,120 r. A Bepy nMapTHe,
MOJyYaBWaA MarHui, oCHapyxwla yBeJIMYeHHe Kalplyd Ha 0,640 r Soapme, YeM
He MONy4YaBWasd MATHMA NapTUA, CJAeOOBATEIRHO, 0oJee yeM B O pas goJslie TO-
o, 4TO GHIO BBEeIeHO MO OOWeMy KATsIMi0 LIA Kaxmoil U3 nmapTuii,

Jlpyroe Ge30CHOBATE/NBRHOE BO3paXeHWe: yBeJWYeHHe MacCH XHBOTHHX, I10-
JyYaBUKHX MATHMHA, He OTTOrO JIH NpOH30WJIO, YTO OHU HAIMONHAIHCEH Bonoﬁ?
YTO NPUBOIUT K MpEAMONOKEHH0, YTO Te, KOTOpHE NOJydYaoT MarHdil, HCIOHTH-
BaIX OH COJsllyld Xaxny, Coasilie OH MAIH, A Belp HadMoIEeHHUE MMOKa3HBaEeT, YTO
XJIOpUL MAarHKA He BH3HBAET XaXIH, H er0 MOXHO PEryafapHO MpWHMMATE, OCTa-
BaACL "XyIOHM Kak Wenka"; HOH M3++ HE NPUBONUT K yISPXAHHIO BOIOH B TKaHAX
uMeHHO Va' BH3HBAeT yIepkaHMe BOIH HA yPOBHE [OYEYHOI'O KaHANa, OTKYyZa
BO3HHMKaeT ouymeHHe Xaxuy (Mo CIOXKHOMY MeXaHM3My); 3IEeCh TAKKe [PHYMHA
TOI'0, KOI'Jla IIDK OTEKe OTIOBAPUBAKNT OT XJIOpPUNA HATPHA.

Ha 3ameuaHue o TOM, YTO 3TOT SKCINEPUMEHT GHJI IOBOIRLHO KOPOTKUM, Oy-

D€T JerKo OTBETUTH, 4YTO MPONOAXKHTENRHOCTE ABIAETCH QyHELMEH CKOPOCTH Me-
Tad0/aM3mMa, CIef0BaTeNsHO, €r0 CKOPOCTU pOCTa, BOCIPOM3BOICTBA, MAacCH
OCOCH. 1T MHKDOODPTaHH3MOB, KAk MH YBUIMM, MOXKHO IaBaTh IPOMOIKHTENB—
HOCT® SKCIEDHMEHTA B 2 QHA; IJAA Mume#d, BecAuwux B cpefHeM 25 'y, MH [IpU-
HAMK 6 JHelt; JlapBop ClAemuiI 3a TedATaMU ¢ 5 Hemets BHayane, Korga OHH
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BeCWIH 00 Kr; C Mg-ﬂarpyanoﬁ OHH BeCWIX 75 Kr nocie 4 Helleds; C HELoC-
TATKOM [0 MQ OHM BECWIM 65 KI'; TaKuM OCpasoM, MAarHWil MO3BOMWI WM Has-
paTs Ha 10 KT GOJNplie, yeM IPU HEJOCTaTKe ero, TO ecTp, NPHMEPHO HA 15 %
doJplie, YeM CBUIETENH C HEeIOCTATKOM.

f HamomHK0, YTO Ha 4ejosexke, B Caxape, OIMH 3IKCHEPUMEHT 10 MarHHU
NPOLOJIKAICA OIUH pa3 6 MecsleB, Jpyro# pas 8 mecAueB. Boodue, IAA B3pO-
CTHX, [IpH GoJiee MeIIeHHOM MeTadoau3Me, NPOIOVIRUTENBHOCTH IIDOBENECHHUA 3K-
CHepUMEHTa NOokKHA OHTE: Coupmeit, ofHako 34ecChp He MOXET OHTH YNPOWEeHHOT'O
npapwia NMpAMoit MPONOPLMOHANEHOCTH BCAELCTBUE BHIEYKA3aHHHX BCeX OUOJIO-
ruyecKknx $AKTOpPOB, KOTODHE U3MEHANTCS C BUIOM XKMBOTHOIO.

—— mey cemn ) R v

JTOT SKCIEPUMEHT Ha MHmaX [10Ka3al, Ge3 BO3MOXHHX BO3DaxXeHWd, 4TO
Npi BBEleHMM MATHKg HadmoLaeTCd Takd [POM3BOLCTBO KalslyA ¥ Qocdopa.
OH MMesl GOJapllOe 3HAYeHHe IIA er'0 NpUMEHeHHss B CKOTOBOACTBE. PpaHiy3ckas
CeJIECKOXO3ACTBeHHAA aKaleMUs OXOTHO Moxesana, YTOOH ONMH U3 €€ WIeHOB,
cneLManicT B BOMpPOcax CKOTOBONCTBA, WIeH BHcWerc coBeTa KOHHHX 3aBOJOB,
uHxeHep K.lecyrrep MpelCcTapuI, Ha ee 3acenawud oT 13 mexadps 1967 r.,
coofleHne, ocpeuapiee 3TH YACAEHHHEe pe3yiasTarH. X.JecyTTep OTMETWI Kpo-
Me TOro, 4YTO yBeJuderue gocdpopa npencrasideT Oodslioff HHTepec A TOro,
yTOOK #H30exaTs OGecIondd KopoB. fl 6xaromapi ero, TaK Xe K3K U MOCTOAH-
HOT'O cekperapd Axanemus P.[lpeoma, KOTOpHHA OXOTHO MHOXEJaan NPUHATE 3TO CO-
odueHue. Mosa GJIarOmApHOCTE PACHpPOCTpPaHAETCA TaKke Ha npesuueHra PodsHa,
IMPEKTOpa CTaHUMM HCCJIENOBaHMA ILIONOB, KOTOPHHA MONYEPKHYJ BaxHOe 3Haye-
HUe 3TOr'0 BKIGJA B HaWd 3HAHUA IO POCTY KUBOTHHX; TaK ¥e KaK ¥ Ha npe-
34IeHTa Ha 1968 r. A.HyaraHa, MH¥eHepa HalyOHaIBHOI'O 4ATPOHOMMYECKOTO HH-
CTHTYTa, KOTODHK Bcerma OGOAPAN MEHA B MOMX HCCIENOBaHUAX (HYXHO OTMe-
THTb, YTQ JpPyrde WISHH 3TO# akamemuu, Takue Kar Jlepya, OwBmdit mpofeccop
B Arpo, BEpeccy, Ounsumit nMpeKTop HanMoOHansHOR BeTEPUHAPHOM WHOAH B Ale(Ho-
pe, WwieH UHCTHTYTa — AKaInemHu Hayk - U MeQUUMHCKOK axkanemuu, BerepuHap-
HOM akanemuiu, OHBUMIA fIpe3uIeHT CelrnCKOXO3AHCTBEHHOR akaeMud, yxe Mpodg-
BN HHTepeC K NpUOaBJIeHU MATHUS B PALMOH XUBOTHHX, 4YTO IIOKQ3HBAET, UTO
BCE Te, KTO MMeeT ONHT B JTOi npodireme, yOexOeHH B pe3yasTaTaxX... d [pu-
YMHax, X g CMOr HA|TH y HUX TOJIRKO Camyrp Jyuyw IDOLISpPXKy; A UX oGraroja-
pio 3a 3T0, Tak Xe Kak M BCeX TeX, KTO B YaCTHOM [OpPAIKE BHPasWI CBOe OJO-
OpeHue, M A NMOHUMaK NMPUYMHH, MO KOTOPHM OHM NpEeMINIOYNH He BHPAKATH CBOE
MHEHHE NyOJHYHO.
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KPATKOE W3JMOXEHME EMOJOTMYECKOI'O MEXAHM3MA KAJbIMGUKAILY

[IpeIHAym4it 9KCOEPAMEHT, DOLTBEPXICHHHE HpyTuma, 0e30I'0BOPOYHO OOKA-
3HBAET, YTO HasHaYeHMe MAarHusa naeT SOPeKT yBesddeHAd oOWero KaipUds B
XMBOTHOM OpraHM3Me. HO 3TOT o0wiil pesyisTaT He yKA3HBAET, HA KAKOM ypOB-
Heé B OpraHn3me ¥ Opd KaKOM CHOJOTAYEeCKOM IeilCTBAM MarHdil MOZeT npuBeCTA
K Kalslip (ACCIASNOBAHZA MO POCHOPY ABAAOTCA HAMHOD'O MEHEe MHOTOYAC/SHHH-
ma).

JTOT acOeKT TPaHCMYTAIld 3JIEMEHTOB HE pacCMaTpABANCA B openmecTBy-
DOEM Marepdanre OO0 HECRONRKAM OpAddHaM. JIpexme Bcero, 3TO OpABENO OH K
UCMOIB30BAHMN HOHATAX M TEPMUHOB DA3MONOTHE, KOTODHE XOpPOMO BOCHPEHAME-
OTCA TONBKO clendandcTamdé, O KpailHelt mepe, DO DOCTOAHHOMY Pa3BATAD; 3a-
TeM, X B OCOCEHHOCTH, f He XOTeX HamicaTp TPYH ACKIDYATEABHO IIA AROp-
Maldd MEIMKOB, MOf LieJ% He COCTOANTa B TOM, UYTOOH pacHpOCTDaHATHECA 31eCh
O NPUMEHECHHAX B MELALMHE WIA B NPYTMX 00JacTAX; Tak4e paspadoTKd IpuBe-
71 OH K TPyAy COBCEM IPYTOT'0 XapaKTepa, X BECsMA HyXHO OyIeT HANACATY e
OLHaRIH IJIA CeJAnLCKOr0o xo3AicTBa, /4 MeIdUMHH U T.X., OPENNOYTATENLHO
cendanacTamd, npojeccopaMd CeNLCKOr0 X03sihcTBa, npogeccopamz MeIALAHC-
KX QaKyJasTeToB, KOTODHE YYATHBANT MOA padoTH B CBOEM NpenoiaBaHA# {Tak
X& KaK, KOHEYHO, M mpojeccopami I'GQJIOTHH, HAYK O NUTAHMM, E€CTECTBEHRHX
HayK, BeTepAHAPHHX WKOX ¥ T.H.).

BoT noyemy B TOM, YTO {IpeIueCTBOBANO, A GHI O4EHt, KPATOK OO OOBORY
TEKyMHX WIA BOSMOXHHX NDAMEHEHWA, X A TOABKO HONYTHO MOKA3AT HpUMEpH
NPAMEHEHAA B CEOJOTMM [1€pexola HATpUA B kamult ¢ TeMd BHBOZAMH, KOTOpH®e
CJIenoBalo 43 3TOr0 crexars.

fl He MOT'y Takxe BXOIAT% B GOJnMEE MOXPOCHOCTH paspalGoToK OO0 mpume-—
HEHHMI0 CBA3M Mg~0a, HO A nonyman, Hamnpimep, OHCTPO [OKAa3aTs, COCTOSIHAE B
A3ydeHinA ITOTO BOMPOCa, KOTOPHA iMEeT NMpUMeHeHde B MEIALZHCKOM ILIaHE, Ta-
KOM Kak IOHeTeTHKa 4YeJOBeKa WIM RUBOTHHX.

MeTadordveckas aKTHBHOCTp JMCGOH cokparATentuo# Trana (Mump, HEepB—
HOTO BOJOKHA...) yIPABIAETCA BHYTPHUKIETOYHHM CONSPXAHMEM KAIblLdf, GTO
OCBACHAGT TETaHMK NPA HEJOCTATKE KAILlUAA. CokpaTiuTensHHe Geard pearupy-
PT TOIBKO TOrLa, KOTNa B KIETKE UMeeTCA JOCTATOuYHAd KOHueHTpammg Cat™:
9TO I'OBOPUT O TOM, HACKOTBKO KalplWil ABIAETCA KA3HEHHHM IJNEMEHTOM NepBo-
I'0 [0pALiKa.

Ho Owiu cuesans matsHedumMe ward, M GwIO MOKA3AHO, YTO Kadpiuth duKcH-
PyeTca NPEenfoYTUTSNsHO B MUTOXOHADHAX. Beil3sMHITOH M Mepfs B 1962 r. ye-
TEHOBWIA, 4TO Ca'’ HAXONMTCA B MATOXOHIDAK NIDM COTEPXAHHA 2,5 MM Ha Mr
Oesika, colepxaHide OYeHr BHCOKOE, TaK KaK OHO COCTaBIfeT npumepHO 15 %

CyXo#t maccH. WHTepacHoe ACCIIeLOBaHAe GHIO BHIIHEHO A.J.Jlenuumkepom (1966)
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KOPOpH!l KOHCTATHpOBAA, YTO MCUYE3HOBEHHE MOJEKYJH Ca’ T COOpOBOKIAETCA
BHBERUAeR MpHOIMBUATEARHO oxHol moneryrw H.

Mua moxeMmM cudraTs, 4YTO ecau Ca KMcuesaer, eciad H oTdépacuBasrcs, TO
OCTaeTcs 200a - lH 1= 19K, # €CIA 3TO TaK, TO MH LOIKHH OCHapyZdT»® B
maTOoXoHLpuU K B cBaA3u ¢ Ca. U B nellCTBATENBHOCTH, 43MEDPEHAA OTHOCATLIS-
HO K B MATOXOHIpAM IOKasand, 4970 ecad Ca yseauumBaeTcs, TO K yMeHslaer-
Cfi, 9T0 BIOXHE HONTBEPKAAST, WTO WCTOUHEROM Ca ¥ mMomeT OHTs K', peaxumsd,
KOTOpyD MH yxe Haduonand (3KcHepMMEHT Ha KypaX M T.XL.). B MuuewyHo# Tka-
HA CanaHa Xarusapa (1966) Tawke oGHapykail 3Ty CBA3% MeRUy K # Ca &z 3aa-
BJl, 9TO BeJI{4dHA KOHLEHTpaimu Ca B IBYX cpepaX, BHyTpeHHefl Z BHemHed,
Kaxoit Ou oHa HE CHIa, ONMHAKOBOM Wwid pasHOfi, He ORA3HBAET BIAAHHUA Ha
Ipagende Ca 4yepe3 meMOpaHy BOJIOKHA; CJAeNOBATeABHO, OCOoraieHde BHEmHeN
CpemH He BJIEYeT 34 COGOofl HMKAKOrO MOCTYILIEHAS B BOJOKHO (4TO OGBACHAET
HaM TeTaHhp, OCYCJIOBACHHY®O HeJOCTAaTKOM Kalslida, KOTOPYyD HEJNrn3 BRICYATS
[IOCPEACTBOM TOGEBAEHAA KalplA). IefCTBATEILHO, MCCAECHOBAHAA AGIMB&LH
[IOKA3HBaT, 4YTO UMEHHO KOHIEHTpaimd K B BOJOKHE yOpaBiIAET COKPANaeMOCTs.

Ho Torza BCTynawT B CHIY [IOHATAE BJIEKTPUYECKOrD NOTeHupara, 3apsalH,
SJIEKTPOHH. A Bellp JeHHHIKep Hamex, grTo xammuit morxs Ca'* B u3duTke coorme-
TCeTByeT ToAnKO 0,2-0,4 Moaa K, mo kpailHel mepe. M BanetA, 4TO HaGIona-
erca Takxe yxox H, & cymma sapamos K* # H, ucuesamnmas a3 MUTOXOHIpHA,
KOTTa NosBAfAeTcs ouus mouaw Ca'™’, dmaska x 1,4, Torga xag Moas Ca DpusHo-
CAT 2 NOJORATEJRHHX 3apffa. Takdm o0pa3oMm, He COOADIASTCA DaBEeHCTBO 3a-
pA0OB, YTO CBUIETEJASCTBYyET O TOM, 4TO 3leCy AMEET MeCTO Ipyroe fBJeHnde
(orGpackBaeTCa BCAROe BIUAHME Aa', KOIAYECTBO KOTOPOIO CIANKOM MAIO B
MATOXOHIPA®, YTOOH BMEWATHLCA B BTOT CANAHC DSAEKTPAYECKUX 3aPAIOB).

He moxeT OHT» H4Yero, Kpome OOABIEHUHA Mg**, xorna Catt ucuesaer
(Wrg HaoGOpOT), TaK Kak Mg NpACYTCTBYST B TO Xe Bpems, 4TO u Ca, 4 AMEH~-
HO ero IBUXeHHe MO3BOJAEeT YCTAHOBAT® OalaHC KATHOHOB: "C Ipyrof CTOpOHH,
MATOXOHIDAM COLEPRAT OTHOCHTENBHO GONBUIOE KOMMYECTBO Mg++. A epeMeleHnAs
BTOTO MOHA MOLYT JIEPKO OOBACHUTE medwmumr xaruoHos" (feHuHmxep). CH roBo-
p4T Takke: "...COBCeM HelaBHME IKCMEPUMEHTH IOKa3ald, 4TO IIDIOLEHT ca*t
He (UKCMPOBaH, HO MO&eT M3MEHATsCA B QyHKUMA OT pH M M3++“, [IOKA3HBAasd,
TaKuM 00pa3oM, 4YTO B KOHEYHOM c4eTe HUMEHHO Mg BMEWHBAETCA, 3aCTaBIAA A3—
MeHATHCA Ca (aMeaT mecTo Takxe neftcterae ATP, xoTopuit NpHHAAMAET yvyacTie
B MeTadoamsme pocopa).

Taxum o0OpasoMm, MH BdLam, 9ro Ca, B MUTOXOHODAX, MOL' O4 IOCTyllars
or K + H, HO TOInKO B HeCGoanWOd cTemeHd; ocTalndHoe MOoCTynaldo CH OT Hg +
0, uTo TpedyeT KicCHAOpoOHa, AR TOrO 4TOCH imers Ca, 4CXOIA 43 Mg. Acciae-
NOBaHAA NOKA3HBAOT, 9TO, HO-BANAMOMY, 9TOT KACIODOL BHHendeTcd MO ueik-

CTBAEM JEepMEeHTa Marie3o-anexdosuH-Tpujocharasu (%5* -AT¥a3H), HO 31ecy
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ECT% ere HSKOTOpye KonelaHid; HeKOTOpWe CYdTavuT, 4YTO KACJIOPOI CKopee
CBA3HBAICA OH OrMcaATeAcsEM bochopmiposanuem AP, a He oGpazopaHnem
AT®. Kaxk 64 Tam HZ OHIO, UCCIEHOBATENR COTLIACHY I[PU3HAT%, 49TO peup MIET
06 OKRACIEHAA ATA paCKAC.IeHAA POCHOPWIMPOBAHBOTD COSNMHSHAA; MH BUAILAM
3Lecy ACTOUHAK NepemMedieHAa KUCIopola, IMpd [epexone oT Mﬂ K Ca B MUTOXOH-
Ipdd, OpddaM JvxaHide MUTOXOHIpAA MPUHOCUT MM YHOCHT KACJIOPOX, BXOmsamuit
B8 cocTaB PocHopUIMPOBAHHOI'0 COEAMHEHAA.

CpAzes mMexly docopom U KaTsLMEM OCYHECTBIATACH OH, TaKuM 00pA30M, G
IOMOURD KACAOpONA ¥ MATHMA OO eue MAIOM3BECTHOMY MEXaHH3My, B KOTOpHIt
BOBJIEKAMKCE OH AND M AT®, c GHCTpHM OOMEHOM HeOpraHadecKoro docopa mex-
oy AL® & AT®, rar 4ToCH Hadmomaracw Hopma Ca/P B 1,67/1, KakuM ABRIAETCA
TaKk#e 3TO COOTHOWEHME B TALpPOKcAIanardtTe (Wil TALpOKcAamaTiATe). Ho aTH
3JIEMEHTH He HaxOIAT B OPOCTPaHCTEE MEXRLY IByMA MemOpaHamd MATOXOHZPAA
(370 ODOKA3aHO C mOMOWRH BJEKTPOHHOI'O MHAKDPOCKONA), TOTHA KaK MX HAXOOAT
BHyTp# BelleCTBa MATOXOHIPUAA, YTO 032Ja4YUBAT0 KIACCAKOB. ITO HadIpoeHAS
I03BOJNAET HaMm CKasars, YTO AMEHHO B TOJXmMe BHyTpeHHell MeMCpaHH, BepPOATHO,
IPOUCXONAT TPAHCMyTAalidd, ¥ AMEHHO TOYHO TaMm HAXONATCA PepMEeHTH.

BOKpyT cpelHero OopoueHTa Ca OPOMCXOUUT BOJHOOOPA3HAA ero CTadmin3a-
1A, npiddeM A30HTOK Ca 3aKaHIMBAETCA ero paspymeHdeM, d4TOOH mars X + H.
[lepemeuwerae H He 3aBicdT OT Takosoro O. h 3adupaeTca @wId BO3BpamacTcHs B
RAOKY©0 Cpenly, KOTOPas OKpy#£2°T MATOXOHIPHAD, 3acrariIgeT TaM KoiedaTscs
pH; paspenenne mexny HY + OH™, BEPOATHO, MPOUCXOAT B TOJMMHE MeMODaHH
mon neficTBMEM BOBISYEHUsA 2JeKTPOHOB; TakdM odpasoMm, poias K cocrodr, oo~
BHIAMOMY, B DeTrya4poBaHdaa pH B MATOXOHIPAA: KOTH2 TaMm MU30HTORK Ca, obpa-
30BaBlET'OCA 43 Mg, TO pH cA#mKOM BHCOKOE; TOr'Za BMeNXABaeTCA JepMeHT, YTo-
Onw mpeBpaTdTs Ca B K, BHCBOGORIAs H, KOTOpHfl 3acTaBiseT NOHARATHLCA pH.

OiHaKO 3TOT MEXaHA3M SBJIAeTCA TAOKMAM, K BO3MORHH Cousikde KOAeGaHAS
Ca. vlcryccTeeHHo, XoBOLA pH 0O 8, CMOTVIX MOAyuY4dTw ymeaxgende Ca B MUTO-
XOHIpAA B O pa3. Ho B HOpMAIRHNX yCHAOBHAX KoJeCGaHUde NpPOA3BOACTBA 4 pas-
pyweHiia Ca, xageTcA, HocTAraeT oxkoa0 100 ¥ BOKDYT CpemHero s3HadeHusd.

Temepr npelncrasidercd, 4To Ca COBCEM He ABIAETCA (IJCKOBHM aATeHTOM
MHMEYHHX COKpameHuit, KaKk CHUATAIA paHpMe. MOXKHO OHIO GH HOMECTHATs Alld B
LIeHTpe al-TePHATHBHOI'O MpOolecca OKACHEHMA WIA DACKACHEeHAA NpiA Ppocdopurd-
poBaHid, 9UTO BJAeYeT 34 COOOR HawomieHae Ca B MUTOXOHIpUA B BRme dochara
Xailsildd, a H2 0dpasonznue ATD Ha 3ToM yposae? (mo .Jlensunoxepy); Ho AT
(ms oomeHa gocfopom ¢ AlP) u M3++ HEOGXOLMME OFHOBDEMEHHO, YTO MOXET 3a-
CTABATH CYATATH, YTO DOCHOPWINDOBAHHHE COEINHEHUSA ABJIANTCS NPOU3BONKTE-

JAMA 3depldd, HeOOXOIMMOH IVIA nepexola Qj B Ca (1 noTpeCHUTeJAMEA IHEpTHM
B 00paTHOM CIyyae).
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My noHMMaeMm Jydile, TakuM 0CpA30M, pOJAR MATHAA X Maresesoid Harpysk4,
TaK KaK €CAM MUTOXOHIDUA HATDyXaeTCA MarsHueMm, TO NocaefHmt, IpaHAMad
KACKIOPOH, OT DPOCTOPATADOBAHHOTO COENAHEHEA (KOTOpOe Srd DeKyNepApyeT HLA
DHXaHAA MATOXOHApAX), LACT A3JLULEK KAMROMA, KOTOpHR xumaAdecks SymeT Ipd-
CyTcTBOBaTh B BANE hocdara, OTEyA4 BO3HAKAET ONHOBDEMEHHOE yBeNMdeHUe
P u Ca B TXaHAX, Opddem A3JNIAMER 3 MOXST OFwYHO NOXOIATs Ho 100 % cBepx
CPeIHEI0 3HAYeHWUsd, a B cAydae CoJdsM0f HArpy3kd, BO3MOaHOR [Opid Bo3pacTa-

Hua pH, u3mmmer Ca moxeT mofiTa mo 500 %, mo wpaitheit mepe, mpa mccremoBa-
Huax in vitro. Ca He moxer mpofiti gepes IeperoponKy; OH He MOXeT ’A Rofi-

T#, HU BHIATH; OCP230BaHHHI BHYTpHA, HCXOUA M43 Mg, KOTOpHt cam MOReT BO#-
T4; KOIna AmeeTcs MHOro Ca, [Ip#ponma He MOReT ACTODPIHYT® A3CHTOK AHAaYe,
KaK paspymaB ero, npeppamad ero B K + H, opuvem ocBoGommBuafica H ymeHs-
maeT pH, Torna rak a3cHTO4YHuZA K HDpOXOZAT depes mMemGpaHy A BHXOLAT.

daBary ACKINUATEARHO COENMHEHHE KAIsLEAA JJIA KATsLMDAOADOBAHHEA, 9YTO-
OH GOpOTwRCA C HemocTaTkom Ca, HBIAETCH, CAENOBATSIRHO, omACKO®, 3TO He
MOZET HUA K YeMy NDPABECTH, IIOCKOJRKY OOKA33HO, 4TO O0OTaheHEe BHemseh
cpeud Ha Ca He BIAAeT Ha yBeJaueHde Ca B WIeTKe. /MeHHO marsuit BoccTra-
HOBAT HODMANSHHK NpOLEHT Ca, BH3HBafg ORACIATEIIRHO~-BOCCTEHOBUTEASHYD pe-
aKumn ¢ AP, nmaBag Ca, ACXOIA®R Mg, 2 BH3HBaA DochopanapoBaHAe, YTOCH
npaitta Kk PocPaTy Kannldd, xAmMdeckof fopme, B KOTOpOH Kaasuaili 3amacaeT-
CA. /Have ropops, Ca MOXET OHTY 3aBeplieHueM, De3yJsTaToM, a He OPAYAHON
COKPallaeMOCTHA FEKOTOPHX KISTOK., VMeHHO Mg HeoOYOIM IJIA erc neicradd Ha
And, 4 oH npmeeser k Ca; Tulud Kax OpOCTO LapaTp Ca id BOCCTAHOBRIGKUA
Ralsfy He MOXeT OKasHBaTh NeHCTBMA; ecld OH OH OPOXORAI TPAHANY, OH He
zedcTpopan On Ha ATO, HeoOXOmEMull AHTEpMEmEAT PocopanmpoBanasg. BATTeR-
kep (1966) aTo npasrasan, Kexad samacs: "Asavenue Mg**-AT®asw mia mesu-
KVIADHOR fyHKIFE He ACHO. JTOT JEpMEHT He aKTABApyeTcA mocpencrsom Ca'tM,
MHOTMe aCOeKTH, OCTaBaBmUecs TAMHCTBEHHHMHA B MeTadouasme Ca, Teneps Nno-
Jy4a0T OOMHOE OCBemeHde, ¥ [OHEMHOT'y MH Jydille pasIvIfgiAM IeTald TOr'0, YTO
OPOMCXOZAT H2 ypOBHE vacTeif KISTRH.

OCpaulaemM BHAMaHWE HA TO, YTO, HOOKA YTO, GUOIOTAYECKAR MeXaHM3M Ipe-
BpaleHdsT KpeMHAd B Kailnli He OHJI NpeIMeTOM OGCTOATEASHHX ACCHENOBAaHMAN;
KOHCTaTUpyeM TOISKO odujde pe3yJanTaTH. M3yyeHue MeXaHA3Ma oGpa30BaHAA CO-
CLAHEHAA KATILIMAA B KISTKAX, KOTODHE OKPYAanT KOCTE AIA CKOIYIY paKoos-
Pa3HHX, DaKOBMHY MOJLTOCKOB, TakXe He CHIO NPOBENEHO BILIOTHYD C TOUKA 3pe-
HdA 9TOr'0 acmeKra: TeKydde UCCIeNOBaHUA, [0 MOAM CBEHEHAAM, a8 He Hpo-
HBUHYIACY OO 3TOH CTAQuMd, 3aPeTACILAPOBAKHOR B COKPATATEIRHHX GejKax.
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Kamxs qaft

M YBHJieq O0pasoBaHie KaasUAd B MUATOXOHADUAX, ACXONA 43 MarHdd;

HO TaMm elle HyXHO, 9TOOH Ealwlit OpUCYyTCTBOBAN B MATOXOHIpAH. yviHade Iro—
BOpPA, MOKHO TOJN®BKO C TPYyAOM COTBOPATH, B 3HAYATEARHHX KQIAJECTBAX, Kalh-
[dit, ecad TaM yAe HeT ero HEeMHOTO, 4 B XA3HM RaIsudll HeoOXOmAM, HO B
O4eHs5 HeCOIsWAX KOJA9ecTBax, ecid OpraHd3M pacmoaaraeT marideM (Mu pame-
Jid, 9TO HalpacHO JABATH ACKIOYATENBHO KaTsIMd, TAK KAK IO MSXAHM3MYy Ka-
ToUdPIKaml HeoOXomMm MarHaY; Kanpust, KOTOpJH CliegiyeT BHECTH, ZedCXo-
IAM TQISKO Kak "3aKBacka”, koTopad "Bo3CyudT" BCH Maccy; 3TO "yBIeRaTenr”
W14 CHOpee [OHnaBUTEIw I'eHa, BMEMABADMANRCA 1A "OCBOGOXISHAA" TOpMO3a,
KOTODHY OKasHBaET COHNPOTABICHWE NPOA3BONCTBY Ca, MACXONA M3 Mg.

[InTarscAd OpPOBECTA JKCHEPAMEHTH Ha XABHX OpPTAaHA3MAX, JAKBANADYT BECh
Karsiyl, 3TO OOHYRO OCpedeHO Ha MNpoBal; BHayale HeOOXOmMM Kako#-To ero
MAHUMYM, pasyMmeeTcs, O4YeHw HeCoisuoit, Ho nocTarToqHHi, YTOGH B Raxmoit
KIeTKe ORI BO3MO4CH 3DPeKT "1neCaoKdpoBaHAA". TpPyHmHOCTY: COCTOHT B TOM,
9TO0H 3HATH, KAROB 3TOT MdHAMYM, MEHADMAACA B 3aBUCUMOCTA OT TKaHel, OT
opraH43moB. [I0aTOMy HYXHO Jydme pa3CHpaTsCs B 3KCOEPUMEHTANRHHX yCIOBA-
AX, KOTOpHE CO3JanTCA IJIA XABOTHOI'O, JJIA PacTeHds, IJIA MUKDPOOpraHd3ma B
OTHOWEHAA A3BECTHOM INO3H Karsudfd, 4eTKO OYep4yeHHOHR, M TOrNma IKCHEepEMEHT
OOMOXeT OCHApyXAT% yBEJM4YeHUE KalsIdA B BANE OpAGABKA, KOTODad OKA3HBA~
€TCA QYeHRr CUIRHO OPEBOCXOIAWEX CyMMapHoe KOIMYeCTBO, IAHHO® OPT'AHASMY
BHa4aue, YTOCH HEJNs3A OHIO BOCKPECATH, MHUMY® "KOHIEHTpalumm"

M HaOMOOULd CIydYad BTODC TADA: HalnpuMep, y Kyp-HecymeK, NATamuaX-
CA HCHINYATEASHO 3EPHOM, KOTAYECIBO KAIGLIMA AsBECTHO, X OHO He fABIAETCH
npeHedpexUMEM; HO eXeNHeBHOe BHOEJNEHIE HOCPencTBOM Aftla seadeTcs ABHO
Jojiee BHCOKEM 4 NDOMCXOLAT, BEDPOATHO, A3 KaldA 3€pHA WA OT BHECEHUA Ka-
J&d, K4K MH 3TO MNPOASMOHCTDHDOBANA C IHOMOMKO CADLH,

[IPYMEHERAE
lIpenmecTByonAd mMaTepual NOKA3HBAET, 9TO OCWYHHE DAUMOHH, IPAHATHE
IO HaCTIAmMEero BpemeH# IS DacTyh4X XABOTHHX, CONEPXAAT HaMHOI'O MEHmIE Ma-
THis, 9TOCH CO3NABAICH ONTAMAIBHHA CKeJeT, DasBATHR £ npounni. MH yoex—
JEHH, TaK KAk 3TO NpelCTaBldAeTCA odildM, YTO TO XKE cCaMoe AMeeT MeCTO B
panOHe MIaueHNa, TaK &€ KaKk peCeHKa # paCTyuero OoIpocTka (gaxe miIa
B3POCJIOTrd GJArONPAATHEM ABAASTCA yBeJAZYeHde B OSHUHHX DAL@OHAX MATHMA,

4 fIPOPECCOP ,IB0ET 3170 OPOLEMOHCTPAPOBAN DU HECKOILKAX COOCHEHAAX B
MerMIWHCKOR akanemmu; caywam JeKarsiaDUKai[Md, HaMHODO Gouee 9acTHe B Ha-

A AHA, HACTAYHO OOYCICBJISHH HANAM COBDEMEHHYM "AHIYCTPAILHEM" THTaMAEM,
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JIeHHHM CBOEI'0 MarHusi: Oejiud ¥red, Gejlad cQiph, OO0 COOGPAXEHAAM KOmMEp-—
YECKOI'0 XpaHeH#s, B yuepl HameMy 3moposwny).

B Jio00M citydae ORIO OH a&iaTednHO, YTOGH CACTEMAlLYECKOE U3yderie,
OON MeIALMHCKAM KOHTpPONEM, CHJIO BHOOIHEHO B ACHAX, NETCKAX KOMHaTrax, Ko-
MHEaTaxX 1A MIHeHLEB, LHEeTCKUX Caidkax, LONIOTOBATENSHHX KiIaccax, CTOJo-
BHX # MHTEpHATAX HAYAJIBHOI'O U cpelHero odpasopadHds. HeCOMHEHHO, YTO MpA
3TOM CyIyT cOesaHH BaxHHEe BHBOIH IJIA NHTaHUA BCEH 3Tol MOJIOEERd 4 Iase
IViA MX 3A0pOBRA, TaK Kak BO3LEHCTBUA MarHdd pasHOOGpAa3HH.

JAETOIOTE ¥ Jaxe OelAaTDH CONLHAILl €le He BCe 3HAOT, YTO CHa3Mopaidd,
O0yCJIOBIEHHAR HELOCTATHKOM KaILUMA B KPOBA, B COKPATATENSHHX KIETKAX, HE
MOZeT CHTS HOCeANeHa KaXslfleM, YTO TOJLKO HasHadeHHE MATHAS MNPUBOLMAT B
pezyianTare K HONBEMYy COHEpPXKAHAA Kaislysd B KPOBHE, K ACUYEC3HOBEHAN paxXiuTa.
llo-BamaMOMYy, 3TH OETA, ESPTBH TANOKAILUEMAH, AMENT, BEpPOATHO, INepeKTan-—
HOCT® PepMEHTHOrO MmOpAIKA NI DpeBpaleHAs HATPAA B MarHu#t Taxoro Tmma,
9TO AM HYZHO OpAMO Zars COJInNe MarHAA, 9eM ero COIepRAT OCHYHAs Muma;
pasymeeTcs, HysHO OHIO OH TaKKe yCAIATH DAlMOH Ha Marsalt IIa JUAn, ChReny-
00X peRiMaM Oes cOold, IJIA TOr0 YIOCH M30esaTs IeKalsldpMKaId,

Hagomivm EO3y, KOTOPYO MH AMSEM BBALY, KAK MODANOK CpenHell Besdad—
HH, OpdemIeMyn L/l BCceX, 0e3 KaKux-aI4C0 HeynolcTeB: 1/10 OO0 MaccH ocodu
Ha jeHy (TO ecTs, 1 I Ha 10 Kr) B BUNE KPACTALIAYECKOIO XIODULA MATHAS
(MSCIZ + 6H50), koTopuit MORHO NOGaBATH K XARKOCTA (OYeHs, IArpOCKOMsTIHET,
OH MOXET XDaHUT®RCA HA OTKPHTOM BO3AYyXe TOABKO B BALE XANKOCTHA, H Jyd-
¢ BCEI'0 HYXHO €ro Cpasy pacTBOPATSH B (e3d3BECTKOBO! BOme B pacuere 10 r
Ha JTD; OH OYeHw ropwraft, 4 B GoNee BHCOKONR KOHIEHTpPAI@AA €rd YacTo Tpy-
IHO 3aCTaBATS OPOIVIOTATHL WIA HYRHO NOGaBAT® TYIA IPYTyoO RANKOCTS, LA
TOI'O 9TOOH MAaCKHEPOBAT% BKYC — JydYme BCEro NpAHAMATs ONAH OOJRIOR cTakaH
B JieHs ¢ 10 r/x1 wia noscrakada ¢ 20 r/n). MOEHO OpMHATY TaKke IpPyTyD He-
CTORKYD QOpMy, KapGSOHAT MarH#A, ROTOPHE He I'UIPOCKONMYEH A JEIKO Xpasar-
CA B Balle OOPOMKA, HO OH HepacTBOPEM. [IOCKQIRKY y HEro HET HMKAKOTO BKy-
ca, TO ero MOAHO HOCABIATH K T'yCTHM RINKOCTAM WIA TBepHoR mime: cymam,
OyJanOHaMm, OViogaMm [Of coycami, KamaM, II0pe, TecTy, pyCieHoll mame A T.14.;
€ro Jervye Takie 3aclaBdTp OpPAHAMATY, AETAM ¥ XABOTHHM; IJIS IIOCAEHHAX ero
BBOZAT B kopM, dypax 4 T.n. EciM cuoin3yerca Ge3BozHHA XapSoHAT, TO Hys-
HO paccudTiBaTs Ha Kaxgui ueHr 1/25 000 rpudnusnrensgo, TO ecTs, 1 I Ha
<0 KI' MBCCH OCOGH. MOKHO OIMET4TH, 9TO LOCABACMHE B NUIY XA0P4l MalHIT
B OCHOBHOM paBeH, Vi B3pPOCIOro, XIODALY HATDUL B CpeIHeM Ha OeHn. B Bi-
A€ KapOOHATA MarHdsa ero Hamo B 2,5 pasa MeHwmle mO Macee, veM KDUCTATIU-
9ECKOI'0 XI0pdna. [[pd HOpMAInHOM pexiMe 3TA 3HAUYCHUA MOT'YT KoJedarscH,
TaK KaR OHA 33aBACAT OT TOIC, YTO OPUHOCHT O4Na, ¥ KAKOT'O BANA COJIs MCIO—
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Jp3yeTcAd Ha XyxHe: OeNIag COJds He CONEpKAT MarHid, cepad cis ero He Jd-
weHa (M0 COOOpaxeHdAM XpaHeHtd, TUIPOMETpAd, ero yIALAOT, YTOCH OOIYYATH
GeJiyww COIb, HC 3allagHiHe [LIACTMACCOBHE MEIOYRA, HEeNpOHALIAeMHE IJIA BO3Iy-
Xa, NMO3BOJIANT Teneps .Ier'de NPOLSEATsy 4 XPaHdTw Cepyo CoIn). [IpONyKTH nu-
TAHUA C GOJIBilkA COUEpaaHMEM OOHHX 3epeH 3J1aKoB (dld Tpycoit Mykd) Golee
doraTH Ha MarHAl, 4eM MACHH2 MuieBuE ODONYKTH um 36€JICHHE OBOUd. wH He pe-
KoMmeHlyem sarHaft B Bume cyianfara, 3Ta COAs ABIACTCA CIACUTEISHHEM ~ OH
pasnpagaeT KANSUYHYOD CAA3ACTY0 OCOMOUKy (K ToMy Xe, erd [pOJauT B anre-
Kax Kak cradareldsHoe). B cayuae ABHOR KamwIMeBOW HemocTarousHocTd (mexa-
MBIAQUKAIAA, HEKOTOpHe DOpDMH peBmMaTh3Ma, CHasMOfWIad — WIX TEeTAHAd ¥ XH-
BOTHHX - [I€peJIOMax U T.l.) CpeIHde BHUEYNIOMAHYTHE OO3H MOTLYT GHT,L 0e3
3aTPyLUHCHAH! yUBOEHH, HE DUCKYA OHT® TOKCUYHMMA IUIA PEGEeHKA ld B3POGIO-
I'0, HO CBHUWE HBOIHON NO3H MH CUYATaeM, YTO MH BHXOLAM M3 OCJACTA IueTeTH-
KA 4 COBeTyem TOTZ& NpOBOIMTS OI'PaHAYEHHOe JieweHme, [p4 caasHofl mose,
101 MERAIMHCKAM KOHTPOJIEM ; MH HallOMHAM BpavyaM, 4YTO TOKCAYHOCTL, CTAHO-
BATCA FBHO#, HadiHad C 6-KpaTHoit cpemHeil mo3H, yKasauHoit 3nmecwn, 4 4TO
ONNTH Ha XMBOTHHX [IOKA3all, YTO MOXHO IOXOIMTS 1O Z20-~-KpaTHOT'O MpEBHIIEHHA
3TO! IO3H, HO C HEKOTODEM DHUCKOM. LO3HW Gonsiume B 3 pasa A Bulle GyLyT Ha-
3HaYarsCA TOASKO B TedYeHAe 10 noc/lIenoBATENsHHX UHEd ¢ nocienyomeit naysoi
or 10 mo 20 1Heff, Opidem 3TOT IMKT COXPaHAETCA B TEYeHHe TDEX MECALEB E
34aBUCKMOCTA OT PE3yAnTarTOB; pEiUKO AMEeTCHA HEeOOXOIMMOCTE npeB3ofTi onmuH-
nBa mecana (K TOMy e, MOKHO OydeT ielars JYeycuOBalie C peidMOM O opra-
HAYECKOMY KpPEMHID).

A RABOTHOTO, €CIM OHO LONZHO OyneT OYyTemecTBOBAT: [0 woccefHoh
wrg ®enesHoft mopore, GyHeT XOpowWo, 3a HeCKOIRKO lieyefs IO €ro mepemeie-
Hifl, YTPOATH HO3Y, YTOOH YKPEUAT® €I'0 CREJET I [O3BOJUTL eMmy [yTeillecTHOo-
Barsy 0e3 f1epejomMoB (STO HyXHO OCOGEHHO IJIA CBUHER, HO Takke A JJIA TEJAT,
COLAWKOM "DasBATHX" [P HEKOTOPHX COBPEMEHHHX METONAX CTOIIOBOro comepxa-
HAA CKOTA).

HEHYJEBNE BAJTAHCH KAJbLIMA, $0CEOPA U MEIW ¥ OMAPA
BeeneHue

Huxecnenywounf TEKCT ABAASTCA BHIEDKKOR U3 DyCIAKAUAA, CIelaHHOH MHOH
B T 6~0-804 3a centacdps 1969 r. KypHana cpaBHATEIsEOft OATOTOTHA M DKCHe-
pumenTanrsHoil memuiwmHe (Tapwk). TouTi B TO ®e Bpemd, HO C MEHLILIMA OOLPC-
CHOCTAMH OHA Ow1a 1DETCTaBle.a BO »LDaHIy3cxod cexscroxoagicTsshHof axa-
memmy, 25 geppang 1970 r., A.HyanaHoM, ZHTISHep-arycHOMOM A CHBILM MpE3H-
NEHTOM 3TOA axamemud. 3a 5TuM COOCWEHAeM NOCISLOBALI AOLIMe NeGaTH.
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JT0 OWIO BTOpOE COOCHEHAe Ha 3Ty TeMy B 3Toil axamemun. [deppoe iMe-
JIO mecTo 22 AHBApA 1969 r., OpenciaBneHHoe wieHoMm 3Tol akamemus X.Jecyr-
TepOM, HHEeHepom [lgHTpasid, 3aHABINTMCA CHOTOBONCTBOM, { WIEHOM 3SHCIEr0 co-
BeTa KOHHHX 38BONOB wpaHidd. nO 3TO COOCUEHME OTrPEnAdddBAIOCH A3MSHEnAAMA
Jgochora y omapa, mocle ero JdAHsKd, B Cpeie, He comepxaueit bocfopa. I sa-
METd1, IeHCTBATENARHO, UTO B MOeM [NPOTOKOJNIE HemocTaeT ONHOIO aHalA3a, UTo-
04 OH ORI yOeNATEASHHM IO YBEJAUCHAD KAIBIMA. YBeJIdUeHne KIsLad GHIO
3HATATESIRHEM ¥ 3TOI'0 RKUBOTHOT'O, HO B CTPOr'0 HAy4yHOM OJ13HEe MOXHO OHJIO [pid-—
BeCTHd OTPANATEeNRHYO KPUTHUKY, 4 Yy MeHA He OWIO OOpene/eHHOro oTBera. BoT
0ovYeMy A YRIOHWICA O TOI'0, 4TOCOH 4aTr C&IaHC Kalnwlyid, HO f pemw! DOBTO-
p4TH 3TO CHOBA.

[Ipa oOCyxneHAd OOAH A3 MOUX KoJNIer A3 I'MIAeHMYecKoro copeTa, WISH-
KODPECNOHIEHT 3TOR axksiemdar, NPACYTCTByowdAll HZ 3acefaHud, [NOCTABAT MHE
BOOPOC: KOHTPOJHDOBAN JA A #A3MeHeHde gocPopa B aKTUBAPOBAHHOM yIJe ddas—
Tpa3 HeKOTOpHEe ApeBECHHEe YIVIM aXTUBApYIOTCA POCPOPHOH KACIOTOR, 4 cieiH
gocfopa MOTyT Tam OCTaBaThCA. 3TO BO3paxeHde HE [OKA3aI0Ck MHE CEpnhe3HHM
¥3-3a TPOMAUHOrO yBeaddeHds Qochopa B HEBOTHOM, TOTHA KAK ero He CHJIO B
BOIE, ¥ HA B KOEM ClIyyae OCi{aTOUHHE CJIEIH P B yIvie He MOIVIM OCBACHATS Ta-
KOro ysendueHdass P. OmHako AKamemus pemgra, 4TO CHIO COH JIyduwe, 9YTOCH A
OOBIOPWI MOH OOHT, KOTOpHH OpOBOUJMICA B 1967-68 rr., HO OO OpaddHe 3i0-
poBwa E.JecyTTep He CMOI' IPELCTABATE €I'0 paHkilie. B 3TO BPeMA IPe3uHEHTOM
own r-H Hyaran, # H.lecyTTep, HNpddYeM €I'0 BHXOK 43 CTPOS NPOIOJEANICH,
IICPBHM B3fJCd, Opdd4eMm OOCHEe TOI'Q Kak [OONCKasal MHE 3TOT JKCHEepUMEHT, [pe-
ACTaBUTs DE3yALTATH 3TOI'0 IKCIEDAMEHTA, KOTOpHE £ K TOMY & BO30OCHOBAT C
oceHd 1968 r. W Ha 3TOT pa3 A HOPAHAN BCE HOPENOCTOPORHOCTH IIA HKATHIEA.

A Takme yCeiuiIcs, UTO ACIOIE30BAHHHI yroln AKTUBUPOBAICA [1&apaMd BOIH, a
He (ocgopHoit kacuoToff (aToT mochemuuit cuaygat OodeHn DENOK M TOARKO IS
OUEHb CIMeUMATrHHX UCHOAR30BaHuil). Bcero IjIA 9TAX SKCOEPUMEHTOB S HCIO/I%-
S0Bal BOCEM% XJABOTHHX; 3TO HENOCTATOYHO, YTOOH UMETw CTaTACTMYSCKEM [pA-
TOIHHE pe3y/lrTaTH, HO B MOeM CO3HAHMZA pedr TaM UIa TOALKO O JONOTIHATENR-
HOHi OpOBepKe IP4HIWANG, y#€ [POBEPEHHOIO HOMEMO TOIO.

[IpOTOKOI 3KCIEPHMEHTOB

[leppag ceras 3KcOepAMEITOR Sune [ponenada P 1967-68 rr, =2ropad B
1968-69 rr, KoTOpad OOATBEpAAla A LOOUIHAIA DEPBYO.

[pMHIMO 3awmodalcd B Cuedqyolem: CepyT OMapoBR OJAHAXOBOTO moaa (4
6pal CamlOB), OMLAHAKOBOM BeJII9uHY, ONAHAKOBOR MacCCH, UYTO HSM8eT BecmMa
BEDOATHHEM TO, 4UTO OHZ ABIAAQNTCA B OCHOBHOM OLHOI'C Bo3pacTa, TO 2CTs, C
Ona3Koit MeTadomddeckoil aKTHBHOCTsD (4X He Bcerna Jerko Haira, I 4yAsHO 3a-
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paHee NDENYTIPENATS DHOAKOB 4 CMSLMATBHHX TOPT'OBLEB OPOLYKTAMA MOPA).
JTH RUBOTHHE [1OMENAIACY, Kaxnoe B 6aK C NpAPONHOM MOpcKxo®% BoOOil,
Enarogapsa smodesgocrtd r-Ha I'BeHaens Bowiope s MOT pacno.iarars B ero
OmeTcKOM OKeaHOTpa(AYeCKOM LEHTDE OKOJIO Kumme Gaxamu, MOTYUAMMA [pAHK-
maTe 70 JUTDOB BOLH, [MINC 5 JIMTPOB B PACHOVIOESHHOM DAEOM pannTpe (u—
A6TP C AKTABUPOBAHHHM NDEBECHHM YIVIEM B IONyWKE 43 CTEKIOmENKa)., Boma
Yepes M1acTMaccoBuii cafoH IpOXONAT depes ParsTp A BO3BpaNEaeTCs B Gak
(cooduanuueca cocymu); raxam O0pa3oM, BCErO LMPKYIAPYOT 75 JATPOB. Bo3~
AYUHHIT HaCOC 006eclied#BacT BO3OGHOBJICHUE kuacropoga (kak B aKsapaAymax).
RUBOTHHE OCTaBIANTCH B 3TAX GaKax, 4 MX KOpMAT IO TeX mop, HOKA OHH
He NPOA3BOIAT JUAH%KY. fl Opal OMapoB IpuMepHO Ha 200 rpaMmoB, @HOrza Go-
Jelie, P4 TaKOM pasvepe OHU ASJapT NPAMEDHO IBe JAHLKA B rom. JI0 OKOHJa-
HAA JHHBKA XABOTHOE BHHEMAETCH A3 GaKka, OcymaeTcs, B3BEMUBAETCA; 3areMm
OHO BHCyWMBa2Tcd mpd 105°C, cauraerca mpa 500 °C, a [ICOABBONATCA KOJIU~
YECTBEHHOE ONPENSJEHHE ITeMEHTOB, U&IaHC KOTOPMX OTHCKABASTCH; 3TO XMBOT-
Hoe-CBUAeTeNE.  3axasuBal A 3TOTO UCCTSAOBAHAA KAI%Iui, docdop U mern.
Korma mpyroe msBOTHOE HpOU3BEsHeT JUHBKY, €I'0 BHHAMaDT 43 daxa, OCyuWawT,
B3BElMBaNT, 3aTeM OOrpymavT B APYTOf CaK, Iie CHSiMaNRHO MPATOTORICHHAR
BOlla IEepXUTCA HATOTOBe.

Bona

HanpLpit MOPCKOZ BOUM B aTOM Gaxe ORI OC&ILEH 0pa& KoCaBIEHAR XIOpaHH-
JIOBOR RUCIHOTH, ee pH BHIpaBIEHO ¢ MOMOMLY Comy (3TO OYeHs TOHKag ornepa-
LA, OYEHs NMATEasHad, YTOOH €e XOpOWMO IPOBEeCTH; mocuemHlt pa3 oHa 3aHA-
18 ¥ MEHd WecTs MecAleB, 4 g He MOTY lLiaTs 3[SCh BCe HeTali IO ee OpOH3-
BOACTBY). ODHAKO A He NOJYYWLT MOTHOTO OCAKIEHMS KalsiyA: ocTasamocs 50
Mr/n Ca (BOBMORHO, CBASAHHHE B OPTAHUYECKUE KOMILIEKGH IIAaHKTOHa 4 He pac-
TBOpMMNE B JTO# KUCTOTE?); OCARIEHME KATNUAA MPOACXOLAT TOMLKO Mex1y pH
S U 7, HO MHE He LIOKA3aiI0CY, eCTeCTBEeHHHM I0CapIATs OypepHuit pacTBop C
BO3MOXHHMHA SAUOBATLMA JUMTOTaGeCHdyid MOCIELCTBARMMI.

llocne pumouHeHAA ocatueHig Ca MOSARTIATACT CMecs 2/3 M3012 a4 1/3
M3504 (370 NPUCIABATEIIREO COOTAOWEHAE 3TAX CONell B MODCHKOU Bome). upd
9TOM NOCaBNeHUU A mepemes ot 1,27 r/x K 2,87 T/a oo Mg (raxum oGpazom,

Mg OHI Gotee ueM ymBoeH). 3arem pH Gwrio ycraHosiaeHo npu 7,3 (49T0 33HAIO
HENCIH, TaK KaKk medeMemeHde ODOACXONMT MeHIHHO) 0L, BIAAHAEM INOCABKH KH-
CIOTH WIH OCHOBAHAA, OTKYIA COABUAA LIUTEARHOCT: ONSDALMA C 75 JATDAMA:
AEKaHTAUMA BONH 3aTPyHHEHA TaKie H3-3a TOI'0, YTO OCAKIEHHI Kalsuuf Haxo-
IATCA B KOLLIOWNHOM BANE, A HYXHO BCEe 3aKaHIMBATE LIATEIRHHM PIIT TPOBARA-
eM. JIMEHHO B 3TOH#f Bode ¢ NOBOARHO MaNTO™ OdIorddeckolt akTHBHOCTLD (BO3-
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MOXHO, A3-3a TOI'O, YTO TaM OCTEETCH HEMHOT'O DACTBODUMHX UNETOUYHHX XIOD—
aHWIATOB! ) MOMENADT ABOTHOE TOTYEC DOCIE ero JUHRKU, CaMoe Majloe, 9TO
MOZHO ORIO OH CKasaTw, TaK ?T0 TJ, YTO 3Ta Cuckid SMy HE HpaBuTCH 4 4TO
eMy He xBaraeT COLPOCTZ, HO MNDelIBAPATEIRHOE ACIHTAHAE HAa KpeBeTKax lo-
Ka3al0, YTO XKdSH% Tam BO3MULHA.

llepBad CepUA IKCHOEpAMEHTOB, 1967-1968 rIT.

HMBOTHOE OHJIO OCTaBJEHO Tam Ha 13 mHelf, B TeueH#e KOTODHX ero He
KopMima. 3areM ero BuTaldid, COAIVIA, IPOAHAIASKDOBAIK. BOT pe3yJaRTATH
g Ca, P, Cu:

[Ipa Js4BRKe 13 mHeit coycrsa
Ca 0,390 r 2,000 r =+ 1,70
P 0,270 r. 0,300 r = + 0,030
Cuw 0,0024 0,0030r = + 0,0006

TaxkdM o0pa3oM, B XEBOTHOM, 3a 13 mHeit, Ca yBe/qdaudBaEeTCSA. E €I'0 CTa-
HOBATCA B 9,3 pa3 COouslie; P ypeadqsABaeTcA Ha 11 % # Cu Ha 25 %.

f3-3a OTCYTCTBUA OPOB3pKM HA OCTATQYHOE COXepxaHde (a Hocle ocaxie-
Hig GaknaHc mo Ca B BOIE NOKA3AICA MHE HEHANENHIM: 9TQ CONEpXaHde GHIO
BHIMACJICHO IOCPENCTBOM BKCTpanOIALdd, ECXONA U3 HeCousildX KOJAIECTB BOLH,
4 A OpeImovex OH BCe LMOBTOPATS, YTO 3aHANO ¥ MeHA dojee Ioja.

i oMor cpenaTv HAUEXHHE BHBOIH TOARKO IO focopy # mMena, ROTOpHE
He OCamLaiacw, HaXONWIUCh €3 A3BMEHEHAR B CHPOR BOIE M OGDAGOTaHHO# BO-
Ale OpA noMemeH#Ad B OaK XKUBOTHOTO MOCKE JHRKA IOCHENHero. TakiM o6pasoM,
JIeTKO OHIO Y3HaTh OGiulee KoLM4ecTBO P 4 Cu B cupoit Mopckoit Boze.

B aroit Bome Owio Haftneno 0,072 mr/a P (NOBHmEHHOe 3HAYEHHKe, HO BO3-
MOXHOE BHOI% HOOEepexuid, I'le 0TG4panacs BOLA; JATeDaTypa IaeT 3HAYSHUR
uHOTZA Gosee Bucokue)! Comepikanue mexu cocraBrano 0,0035 Mr/x Cu, Taxske
O9eHr NeDeMerHOe B 38BUCAMOCTA OT MecTa 0TCOpa, ero IVIYO4HH, CEe30HA U
T.A. MH pacmosaraeMm mpoBepKoil myTeM mocHemoBATENWHHX COMOCTARIeHAt aHa—
JI430B, BHNOJIHEHHHX IDYIUMMA OKeaHOrDaf4decKUMH JTa0Op&TOopuAMd BpeTaHd;
SHa4eHde, KOTOpOe MH Haumd, ABIASTCH OYeHs MaluM. CHelgalrHad JATepary-
pa jasT A bperadd (idamm) sHaveHus B 0,090 # 0,080 Mr/z, uTo Ham KaxeT-
CA 9YPE3BHYAHO NOBHCHKHM; aauCOlse TACTO OHO ompemendercsa or 0,010 go
0,025, 4 cpenHee 3HauedAe MO GONLTOMY UACTY #3Mep2aHui B Ja-yaHue PAaBHO
0,013 mr/a. A Belip WA 0.4HOI'O ODodepesnd DPeTaHd MH AdeeM Ha 3TOT pas3
OpAGNA3ATENINHO B TD4 pa3a meHswe: 0,0035, 3HadsHue, KOTOpoe Heaw3d npa-
HATY 34 CpejiHee, TaK Kax COIepiaHUe [IepeMeHHO, A 3JEeCk DeUr, ANeT TOTLKO

00 OIHOM odpasue; 3TO TOJASKO IIA 9TOI'0 3KCHEeDAMEHTa ACXOIOHHE OaHHHE, KO-
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TopHe OyAyT IpyTamd i BTOPOrO 3KCOepuMeHTa.

yauTHBAA 9TA 3HAUYCHAA, MH BUIAM, 9TO 75 JATPOB BOOH corepxar 5,4
MD P 4 U,2625 mr Cu.

ypenueHde P 3 omape cocTaBAno 30 MI; ACIOAR3yll oH Becs P Oara,
3TO yBeJMdeHUE He OWIC UM BO3SMOKHHM, €C/M OH He OHIO NDOU3BOLCTBA fOC-
fopa FUBOTHHM.
iiJIA MeI# KOHCTATHpyeTCA TO <& camoe, TaK Kak MH umens Ha 0,60 mr
30ABlle B KABOTHOM, TOLLA KAk B BOje BHauale 4MeJoCs TWIRKO U,Z6 MI', TO
eoTw, yBenudyeHde “eld Goxee dvem B 2,2 pAAUEM 008 KOAL9IECTBO TOTO, 9TO
AMEJIOCk B BOLE BHagane,

i3 aTOro paxKrta MH BHBOIMM yOeDATedrHOE AOKA3aTeJsCTBO: ACIAIKR3YET
Jd KABOTHoe focop 4 MeLr M3 BOIH AQIHOCTwD, JACTAYHO WIA BOBCE He AC—
OOIs3yeT, HO UMEeT MECTO JHIOTeHHOe mpousBomcTBO P 4 Cui, 43-3a 4ero Ham
HOKA3aI0Cy GeCHoJe3HHM KOJXIeCTBEHHO OIpeiesAATs 3TU JEeMEeHTH B ocTamileil-
CA BOLE HOcie B3ATHA AMBOTHOI'O LA aHar43a.

BTcpasa cepad JKCOEepHUMEHTOB

Tem He MeHee, HaM [OKA3al0Ckh, YTO GWIO OH HHTEDECHO AMETs OOJIHHR
GalaHC BTHX DJIEMEHTOB HE TOIRKO B XUBOTHOM, HO H B OGIlEM KOIAYECTBE BO—
IR + AABOTHOE. ¥3—-3a COMHEHUS OTHOCATEJLHO Kalslyd, Ha KOTOpoe ofpama-
JIOC% BHAMAHWE BHlie, M4 pEWWIH Bce OOBTOPATSL 4 HaA 3TOT pa3 KOJAYECTBEHHO
onpelesATs 3T4 JIeMEeHTH He TOMB¥N B RABOTHOM, HO 4 B BOuge, B HaJale K B
KOHLE 9KCIepUMEHTA.

Bona, B3ATas Kaxk 4 OepBHE pa3 B paiioHe fodepexnd - MEXILy HOHKAapHO
¥ BeHope y Ber-Meitr - Ho B mpyro% cesoH, EMena NOBOIRRO OTJAYHHI COCTAB
no P # Cu, OpraH4jYecKd CBA3AHHHMMA C LIQHKTOHOM, a NJAAHKTOHHHII COCTaB BO-
IH MEHAECTCA B 3aBACHMOCTH OT MHOI'UX (PAKTOpPOB TaKuM 00pa3oMm, YTO B pasHoe
Bpemd, XOTA 4 HaCpaHHasd B OIHOM #A TOM i€ MecTe, MODCKad BOLa HAKOrlLa HE
AMeeT OMAHAKOBOIO COCTAaBa; OTHOCUTENRHHE U3MEHEHAF TVIaBHHZ [ACTBOPMMHX
cojed ARMADTCA, OIHAKO, HAMHOI'O MeHee CylLeCTboHHHMA.

OcaineHue XainLdd, ycTadopieHde pH (KoTopHe OHId OGJerveHH MJIA Hac
OpACYTCTBMEM Ha MecTe UHEeHepa-xumuka H.I'eraHa u3 JadoparopAd Npenopun-—
pafl Booutope), 3areMm fuinTpalid 3aHANA WEeCTw MEeCALEeB, M BCE MOJNEe3HHE KO-
JAYSCTBEHHHE ONPENeNeHAA (WA OCYUIeCTBIEHH. Torna OWid codpasH HOBHE XKH-
BoTHWe (HEMHOrO GAlpmde, YeM B OpemHIymeM KcoepumeHTe ). JUHwKA Hayaldch
B OKTAODE; XABOTHOE, Cpas’y mocue JMHuKM, [OMETaIoCs, B OPATOTOBJEHHYD BO-
Ly, KaK YKasHBaloCk BuUle ¥ OCTaBJIAIOC, Ge3 MMmK; OHO TaM xino 17 nHei,
3aTeM ero AHALI3APOBALA. IS TOTO UTOCH HENp3A CHIO Npandcars MHE omnd-
K, OTH AHLISH OWLI HOBEepeHH OYuUAaipHON JIAGopaTopau yHPA (HaipgoHansHO-
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TO HHCTATYTA ATrPOHOMAYECKUX HCCJIAECLUOBAHME ).

DAaHC 00 KalisI|o

pu auHnKe 17 mue#t caverd

B 75 1 BOmH 3,70 T 13,2575 1
B EUBOTHOM 0,%6 r 1,90 T
4,31 r 15,4575 r

Kannuaif caIsHo yBENIHYAICH, Tai KAk €ro CTalo BCEro B 3,9 pasa Gols-
me (B 3,6 pasa Goasmme B Bofe B B 3,4 pasa fonsme 3 omape).

AHaIM3H Ha Ca OpOBOLAIUCH PA3HHMA MeTORaMd, ARadikid OOBTOPEH HECKO-—
JsKO pa3. Jid Goasmeifl yBepeHHOCTH A 3aCTaBAAN [epefe/HBAT: AHAIASH IByMA
pasHHMA Ja00paTOPAAMA; DaCXOXIEHUA O HeCOInildvd, TAK KaK yIATHBATOCH,
IV BHOOpa METOIOB, OYEH® BHCOKOE OTHOHEHAE gg/Ca B 3TOo# BOOE, 4 HilXe-
Np¥BeleHHHe 3HAaYeHMs ABAANTCA CpelHAMA OpU HedoJdsmoM pasdpoce.

JTOoT GalaHC OO Kalslo He IOLEeH Hac yIMBIATL; €0 MOXRHO CHIO Ipei-
BAIETw [0 HauuM NpefHIyWdM ACCAEIOBaHAAM, Ha MHUAX, Hampumep. 3Iecs OMap
[IPOUSBONAT KaldwOalt, 9yacTw KOTOPOro OH yIepkaBaeT, a IpyTyo dacTs OTOpa-
CHBaeT B pacTBopamofl fopme, KOTOpag He 3auepRABaeTCA QWIKTPOM, 9TO OpU-
BOOAT K TOMYy, YTO Boja odorauaeTcd Kainndem. KOHeuYHO, TaKo# IKCOEpUMEHT
HOTpedoBal OH HDOBTOpPEHUA GOMROEe YACHAO pa3, IpPyrAMH; A NpeTeHnyo Ha To,
ITO JIap 3LEeCkr TOILKO lpAMep, odpasell, NOoKa3nBapuuil HanpasieHde, B KOTO-
pOM HYEHO er'0 [DOBOIATY.

SalgkC g0 PocQopy

[pa paHnKE 17 1Hed coyerd
B 75 & BOmM 0,1975 wMmr 0,1425 wmr
B omape 380,0 MI 430,0 MD

380, 1575 mr 430, 1425 mr

S0CPop YBEJAWUICA B XABOTHOM Ha 13 4 3a 17 aHeft.

Cpa3y GpocaeTca B Iviasa, 4TO odiee comepiaHde P B BOJe OdYeHn Maloe,
He3aBACUMO II0 OTHOWEHADw K TOMy, 4YTC BHpadaTHBAaeT AXABOTHOE, KOTOPOE He
MOTVIO HailT# cBoe yBesMdeHde P Ha S0 mr 43 (, 15 Mr, KOTOPHX CHIO BCEI'0 B
BOZe, 4TO cOoCTapideT ypejudeHde oOodee uem B 300 pas TOro, 4TO COIEpRala
Boga. KosmdgecTBeHHOe onpefejeHie P BHIOIHANIOCK KIACCHYECKAMA METOomam4
H [pOBepsaocs MOCPeICTBOM KOHTDOJIA, OCYUeCTRIAEMOTO LBYyMA Jadoparopuami
(MeTOmamM# KOMILIEKCOMETDPUA MONUGHEHOBOI CuAHA AMK aCKOPGAHOBON KACIOTH +
cynpPOMOIMOAEHOBasA KiucaoTa, Wwid 1o $efi-TWwim ¢ pochomonaGueHOBO KACIO-
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TOolf + aueTaT GeH3MIEHA 4 T.X.), OpHIeM KaAIuA aHaIA3 ODOBTOPEH HECKOJIRKGC
pas; MW OpABeJM cpeiHue 3HayeHdd, pascpoc O41 HedoasuEM. fH OHIA 34 [po-
BEDKY HECKMInKUMA JadopaTopdAmd, TaK KaK CHavdala HaliieHHoe 3HadeHde Haw
o0oxas3alnocs O9eHy, HHU3KUM, 3HAWATEJARHO O0Jee HU3KEM, 4YeM B BOAE, ACOOJAL-
30BaHHOR B Mpenuuymem I'OLy; HO fepej CXOMAMOCTR) HYRHO ORIO TaKa [pA3-
HAT®» OYEBHIHOCTS, M HeJnr3A OHIO COMHEBAaTsCHA B 3TOM 3HayeHAd.

B o0uem, COBCEM B OTKPHTOM MOpe, OQIRUUHCTBO SBTOPOER IOOYCKanT,
YTO cojepxaHiae P moxeT omycTaATscAd no 0,010 mr/ia, a oxolo modepeswns Haif-
nedo 1o 0,100 mr/i. A BeOxn 3HECn MH MMEJId B cpemHeMm Toanko 00,0021 mr/a,
TO €CTs, L/D muHAMyMa, O ROTOPOM YXe COO0malIOCk; HO MH CMOIVIA TONRKO OT-
METHUT® TOT PaKT, TeMm CGosice, ¥UTO CpelHee 3HaYEHMEe pPa3JIMYHHX onperneaeHal
BOIH B KOHLE 9KCIEDAMEHTa IO XOH#WIO K U,UJ1S MI/n. bonee BHCOKOE cCOmep—
RaH#e Ham OHIO jaHo opangan<Ho®t tasoparopgeit (HHPA), 3 xoTopoit MM moTpe-
GoBa/Ld AOMONHMATEIRHOT'O [MOLTBEPXHCHAR; OHA HS MOIVIA DapaHT4poBaTs Ham
TOYHOCTH Ompene eHuit B 0,1 ramma/m4Tp, 4 OOCHE HECKOARKAX NONHTOK OHA
llaza cpejgHee 3Hauende np# 2,7*0,2 ramma, HO NO-NP3XHEMY 3TO GHIO MeHsie
0,003 mr/a. Lafe 00 HeBepOATHOMY Makcumymy B 0,0029 MI/a BEI#M, 9TO HA
75 J14TPOB BOJH MH @Mes# OH Bcero 0,2175 mr P, BeadddHy, HEe HMSHuyo Hi-
9ero oGlUero ¢ ompeiesieHueM yBeJddeHdi Ha 50 mMr B omape.

HApyras KoHcTarauyda: C TOWYHOCTRD 1o 0,1 ramma/matp (0, 002%0,0001
Mr/i1) comepxanme P (cpemHee NOKasaH#e) B BOLE HE H3MEHANOCH. [103TOMYy TO,

YTO OOABAJIOCK B OMape He MOIVIO OHTy, Iake JacTH4YHO, B3ATO B BOIE.

My nonydaem 3neck pesyJsTar TOI'0 Xe NOpALKa, O KOTOpPOM cooduaert
anosckalt mpopeccop X.Xomaxa (cm. Bev. de Pathol. Compar. et de Médec.
Expérim 3a mapT-anpeis 1969 r.): B KyaAsType Gaxrepit pasioXeHss MO9e-
BAHH ({OCPOp, B CYXCM BeueCTbe, GJA430K K Macce B 2,1 pasa Soiwiweft, gem P,
KOTODHH BHZ2UATE AMEJICS BCEI'0 B Cpeul KYASTYPH. A BeAn, HOCIE NekTpdyyld-
POBaHysd 370I'0 BeUeCTBa, POMMABIWETOCH Npd HHKyCauZyd B TeueHue 3 gHeft, oH
KOHCTATHpOBAL, 9TO OCTaBasAcHd KUNKOCTs N0 P He usmenmracs (cm. najiee).

Tawim oCpasom, MH HaXONUMCA NEper JUMLIOM COBIlaNeHAN!, M Tam, Opd He-
AOCTaTKe wocpopa, HMEeT MeCTC fBJAEeHde, LOCTOIHOe, YTOGH eMy YHG/LATd BHA-

Mague.
[Ipumeyande. - iJI9 ACCAe;0BaTeNell, KOTOpHe BOCHPOU3BOLMLA OH TaKue

9KCHIEPAMEHTH, A YyBCTBYD CelA 00A3aHHHM COOCMUTL, YTO y MEHA OHIa CKIAH-
ka BopH (K cyacTwo, g Aesal MHOTOKDATHHE OTGODH B CKIAHKA M3 pasHHX Ma~
TepAaI0B), NS A KOHCTATUDOBAI OTKIOHAQUSECA CONEpAAHuHe P (mopsizika B

100 pas, 4yem MOXHO OWIO O&lLATy); 3TO GWIO [ONTBESDANEHO DA3JIAYHHMK CpaB
HiTe.IsHEMA ACCASHOBaHAAMM. fl DOYTY yBepeH, YTO NPHYUHOl 3TOro ApadeTcs
Opapona N1aCTMacCH CKIAHKMA, B KOTOPOH Owia 3Ta BOIA, Tak KAK A3BECTHO,
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9TO I HEKOTOPHX MAapOX [OiacTMacCc B KavecTBe [LiacTéfuraropa dACMoaL3yeT-
CA OpraHMyecKroe coesHeHd2 pocopa. LHOrLa HeT yBEDPEHHOCTA B OTCYTCTBAA
pochopa B ACOONR3YEMOM MIACTHKe (ero Haxorma He GHBAET B DOIA3TAIEHE BH-
COKOI'0 UARJIGHUA, Hampumep), eciildl Hy£HO ONpeiATs P, TO clenyeT ACHoIs-
30BaTs, TOARKO CTEKIO WIdA nuUpexc., HyxHO oOpaTATs Takke BHAMaHAE HA TO,TIC-
OH B QUIpTpax UCOOIR30BAThL TOIRKO YTON%, AKTABHEPOBAHHHI BOIAHHM [apOM,
TaK KaKk CyWeCTBYyOT HEKOTOpWwe Mapkim (Bce Gollee X Goilee penxde ), I'ie aKTH-
BADOBAHHE LPOU3BEHUCHO JocpopHoi KuacuaoTolt, UTO MOKET HATH JOKHHE DE3yiIp—
TaTH.

banaiHc mend

DHIO AHTEpecHO HOCMOTPeTs HA CanaHC Meiud, BaXHOI'0 3JeMeHTa Opd o6-
MEHE KUCIOPOUOM B I'E€MOLMaHKHE.

lleppag cepds 3KCOEPAMSHTOR MOKA34/1a YBeAMYEHAE MeIA B XABOTHOM. Of-
HaKO «3MeHeHas g Cu B MODCKOHR BOZE X B DaAKOOODA3HHX 3&8BUCAT OT OYeHs pas-
HHX IPHY4H, 4 B TAKOM pPaKooOpasHOM KaK Kpade cojepxaHie Cu, MO-BAIAMOMY,
CBA38HO C IEepdofioM MEeXIy JHHnERaMR, I'Ie OH HAXOTATCA. [I03TOMYy CpaBHEeHWA
ABNANTCA HSHANCXHHMA, 4 MHOI'O ABHHX OMCOK OHJIO OMMCAHO HA 3Ty TeMy. Ein—
HCTBEHHHM CpPeICTBOM H3YyYEHHd BTUX UsMeHEHA! MHE Kas3aloCr yCTaHOBJEHAE
OOJIHOrO Jalanca, EMBOTHOE + RBOIA, B 0axke ¢ 3aMKHYTHM KOHTypoMm. Torma mo—
XHO OHT® YEEPEHHHEM B €r'0 ACXONHOM sSamace, HpAYEeM KOJIddeCTBEHHOe odpene—
JeHde Cu BHOOIHAETCA B yMEpPUBICHHOM CBAIeTeNe, Kaxk TOIRKO 3aKaHYMBAETCH
ero JuHpKa,d B BOlE, Kyma OyZeT NOMemeHO BTOpOe XAMBOTHOE, OCTABJICHHOE
FATy, OOcke ero JyuHsKA (B cBexefl BOme, He OpaHMMaBmel eme KABOTHOIO); 3a—
TeM aHALM3MAPYOT 5TO BTOpOe AMBOTHOe, OpumepHo 15 nre# cnycts, 4 Bony,
e OHO R&IO., JOeKUaTCA TAaKKEe, 4UTO HEeT HAKAKOT'O BHECEHUR MeI4 M3 BHel-
Heft cpemH. Ji0 HACTOAWETO BPEMEHM SKCIEPAMEHTH MPOBONALACK HA paxoospas-
HHX B OaxKaX C OTKPHTHMU HA MOpE KOHTypamd A MCXOnA @3 GOJABUOr0 4dacia Id-
o0Te3 00 O0beme BOMH, KOTOPHL [POXOIUT 4Yepes XABOTHOE, O TOM, 9TO OHO
yoepsdBaeT, 4 T.h., 3aTeM ODeTasBUIACT pacweTaM ¢ J4SBAIHHM MpOA3BOJIOM.
salaic raxos (pac. 5):

ilpd JNAHoKe 17 nmHell coycTa
3 75 J BOIH 1,95 mr 4,95 Mr
3 omape 3,40 Mmr 5,51 mr

9,39 Mr 10,45 mr
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Bona Oniap Bceero

1 Conep&anne Cw Opd JAHRKE
v/ / //ACoaepmanite Cu 17 uHe#t cmycrsH
Pac. 5. lIpOM3BOLCTBO MEIH OM2POM

Occy=xneHne

Menx, yBeymrwinacwy OpAMEPHO B OBa pasa 3a 17 mHe#t Bcero, TOrIa KAk
B EMBOTHOM OH& yBesqnduaiIacws Ha 61 %. Omap BHOpacHBaeT MeIs B BOLY, KOTO-
pada odoramaercda B 2,0 pasa, ACGCOINTHOE yBeaAd4eHAe B XKABOTHOM COCTaBJAAET
2,11 Mr; oHo, TakeM odpas3om, OPEBOCXOIAT TO, 4YTO COIEpXana BOLA BHAYAME
0,026 mr/x (=1,95 Mr Ha 75 J BOOH), TOINA KAK B KOHLE BKCIIEDAMEHTa Tam
owio 0,066 mr/x (ompenesieHAe ¢ IIOMOWBD ATOMHO-a6COPOLEOHHOA crnerTpofoTo-
meTpad ). Takam oGpa3oM, CHOBA TaMm CAARHO OTPAIATENwHHI GalaHc 3JieMeHTa,
Cco3jlaH#Ae Mepd.

Eqi0 Gu AHTEPEeCcHD OOCMOTDETw, ¥ Kaxot Mene 310 yBelIKYEHAe MeId CBf -
3aHO ¢ TpaHcMmyTamiell Apyroro ajemedTa, KOTOpHH yMeHswalIchi. [I0 maTepuair-
HHM MpAYAHaM KOJM4YECTBEHHOE OOpejdeleHde xeae3a He OWIO NMpofeaaHO B XUBOT-
HHX, HO CHIO CH HOJEe3HHM CHeNaTt 3TO OnpeneleHIe 30 Bpemd APYTOTo Accie-
JoBaHiA, TaKk KAk y Hac ecTs MHOI'O cOBOauedult, NoKaswBamiux, 4YTOo ecad Cu
yBEEeJMYABaeTCA, TO Fe yMmeHwnmaerca (3TO ABIAESTCH KIACCHYECKAM M XOpOmO 43—
BECTHWM y 4YeJiOBexa WIA 11pd HEeKOTODHX NaTOJOT44YecKidX MPOABJIEHHAX: GO1e3Hb
JalcoHa 4 T.A4.). Hy # BOT, MY OpoOBepiUIA, C HOMOTSD ONpeieleHAR aTOMHO-
adCOpPOLUAOHHEM COHEKTPODOTOMETPOM, 4YTO COLEpRAHAS #eje3a MOoHMxaercd B BO-
ne, rne xdn omap: Fe nepemto or 0,0845 mr/a k 0,089 wr/a (1o ects, Ha
73 J1 COOTBETCTBEHHO OT 6,337 M 10 5,179); 3To cocTamideT NOHAKSH4e Ha

18 ».
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3cAKO2 TOYHOE cpaBHeHde ¢ CaTIHCOM ™erd HEeRO3MOKHO X3-3a TOro, d4TO
MH He 3HaeM CanaHca Fe B omape. HO BO BCAKOM CIydae, wakl, [peilBd.dMei
IOC/e HaMKUX HOPeUHLylAX ACCRelOBaHM, MOHAxXeHES Fe B BOLe ORI NONTBEPKIEH,
4 IIO9TOMY 3LEeCkr “MEeeTCA ZHTepecHad MHCIL, KOTOpyl CJAEeNVeT 3amoMHIT. A
doJjiee YIVIYOJAEHHOTO ACCJENOBAHMUSA.

[pameyanae. — B 3Toft cupof Boue (BHavane) comepmarTca B 3,25 pas do-
Jasiie Fe, 4em Cw; 3TO COOTHOMEHUE ABIAETCA HOPMAABHHM; 3Ta Boa CHAA GO—
Jee dorarofl Ha.Meir, 9YeM TAaKOBad [EpBOT0 DKCHEpUMEHTa, IIE COLEPAAI0CH
Toasko 0,0035 mr/a Cw « 0,0123 mr/an Fe, 4TO JaeT cooTHOmeHue 3,5, KOTO-
poe CaM3KO K mpenunymemy (9TO CHIO OH HAIAIO eme ONHMM YKa3aHdAeM @X CBA-
3d, 9TO 3TO NOCTOSHCTBO [JOBONSHO YYBCTBUTEABHO K XX OTHOWMEHH®m.). 3ueck
JMECTHO 3aMeTUTr, 4TO BC BPEMA BTODPOTC 3KcnepameHTa Cy 4 Fe Owid npamep—
HO B 7 pa3 B dolee A3CHTOYHOM KOMMYeCTBE, HO HamHOI'O Cofinmue Koledanas
OTMEeYaNdACy, IpYyTaME AcCCAenopareasmd. My 3HaeM, 4TO 9acTO JeJamnTcHd OT'0BOp-
K OTHOCHUTEJIRHO codepxkadas Cw, HOPABOLMMOTO B CHOENMANRHOR JATEpaType, Tax
KaKk OHO OOHYHO OODSOEVIANIOCH JACTKAud, HO MAIO HANSKHHMA METONamd @A3-3a
HUA3KOI'O COJEPHAHHAS: KOJOPUMETDAYECRAM QHAUIA30M MOcae HOCABISHUA [eaKkTi-
Ba [OpPAMO B Boje, (€3 3KCTpaKLd; €CTw TdKke PACK TOoro, 4TO ACOOIB30BAI-
CA DearTHB, KOTODH He M3BIEKaeT BCH MEIp A3 ee MOJNEKYJAADHHX CAQIorade—
CKAX O4YeHp DA3HHX KOMIUIEKCOB IVl IaXe A3 MEeCT XAJaTUPOBandsg, A NOTyTaeMm
CIAMKOM HA3KOE 3HAUEeHHe; 3TO efle OOAH OOBOL B HOJN%3Y TOrO, 9YTOOH HUCIOIS—
30BaT» aTOMHO~-aGCOPCLMOHHEYD CHeXTpopoTomeTpan.

MH MOXeM, TakaM o0pasoM, JJIA MeId CHTs yREpEeHHHMA B Hamax uappax,
CHOBA MOKA3HBADMAX HAMKIO, YTO XMBOTHOE CNOCOGHO A3I'OTABIABATY 3JIEMEHT,
KOTOpH} BeTynaeT B ero MeTadonddeckKalf Oponecc, eCHE OHO pacnoiaraeT Kpy-—
TUM OOPESHeJIeHHHM 3JEeMEHTOM. [[OATBEepZLEHAE OPOMCXORIEHAS ITOrO 3JEeMeHTa,
B KOTODOM HYXN2ETCA RUBOTHOE, YTOOH LeJIaTs CBOD MSHOn, OHIO ON AHTEPECHO
YyTOUHUTs MIA omapa (4 paKoOoGpasHHX) ¥, DAKOMETOM, IIA BCAKUX A3MEHEHM
MeTadoId3Ma MeId y 4YejlOBeKa, MeTasod3Mma eme IOXO H3YYeHHOI'0, TakK Kax
He BANENA 3TOA CBA3SA XeJe30-MeIx B €e HNCTHHHOM CBETE, TAK YTO OONo3peBa-
J4, 9TO MEXn HTIpaeT podp B HeficTBUE reMOIVIOCAHA, HO Teleps €€ MOXHO OH-
J0 OH CHeJaTw NPeIMEeTOM HOBHX RCC.JelloBaHdd, B CBeTe BHNEM3NOXBHHOTIO.

Mou mpemurmymnde padoOTH He NpABENd MSHA K TOMY, YTOOH CUMATATs, dTO
Melr B KeJe30, y AABOTHOIO, HaXOuATCHA B 3aBACAMOCTA (KalaldTddeCKOil iwid
IpyTofl) OT MarHAd mid OT KANsLdA (B PACTEHAAX, HA0G0pOT, Ha JPOBHE YXIO—
popaLIa, BEepOATHO, UYTO CYyHUECTBYET CBA3% MEXIY Mg 74 Fe, HO A 23T0 He A3y-
9an). AcxXod A3 3TOro, MOKHO GHIO GH Godee JET'KD DOBTOPATS 3TOT 3JKCHepd-
MEHT, OOI%3yACHL CHPOX MOpcKoil Boioff, B KOTOpyw IOMEmapT pakoodpasHoe 0o-—
Cle ero JAHnK4, [pZdYeM [pyloe XABOTHOE~CBUUETENw TaKoi Xe MaccH IpeiBsa—
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DATEIRHO aHAMM34poBaNOoCs HA Fe 4 Cu. suBoTHOE (omap, a0 KpadHelt mepe)
MO4eT OCTARATRCA MATHANUATL JHeit 6e3 Oug4 DoCiIe CBOef JAAHSKA; ecidd NOomd-
Ieps4BaTs er0 X4A3H% Jaislie, iaBad eMy O4Ty, TO HYXHO Yy4YdTHBATY BHECEHHe
s 4 Cy ¢ mumeil (0OHYHO ¢ mAcoM mumal).

oxdo OWIO ON cugJsatws 4 Ipyryo [pOBEepKy B 3TOM X& B3KCOEpUMEHTe, [0
pochopy. 3ce-Tard, MOd MpPEmHLyuAe pacoTH MOKasand, 4TO Pocop B RUBOTHOM
yBEJAZAYMBABTCA, ROTA yCcAIABAUT ero nuraHue 00 Maridido. [Jo3Tomy f cusran,
4TO OWIO CH OOJE3HO B aKpapdyme, KyLa OOMEanT oMapa Ooche ero JaAHSKA,
NDSHBAPATEIRHO NMOIKPELMATS: 3uldy CMeChO PACTHOPAMHX MarHAeBWX covei, A Ou-
Jo 64 jocTaroudo (Ha mepswuft B3TVIAN) cMecH 6 TDaVMOB KPACTALIAYECHOTO
XI0pidsa LMBCI2-6H20) 4 3 I'padMOB KPUCTALIAYECKOrO Cy.pyara «@3504-7520)
Ha NATD BOIH. JT4 OOepallsfd BHIIQUHAETCA OHCTPO, TOrNA KAk, €CHd XOTAT
A3Yy9iTy O&TaHC KAIwl@A, TO OPSUOOYTATENRHO OPUIOTOBATR BOLY C HenocTar-
kom Ca, 49TO CJIOXHO 7 O4YeHw HOAr0. SO BCAKOM cIy4ae, HemocTarok Io Ca He
JOMZeH OHT¥ [IOMHHM, TAK KAK ANBOTHOMYy HYfHO HEMHOI'O KaUIRLZA IJIA "3anyc-
Ra" peaKidil BHyTpd MUTOXOHLDA# TKaHA, BHpaoaTusamgell cropiayny. BaiadcH
no focpopy 4 1O MenZ He TpeCypT OCAKUeHUss (a Takke INEKaHTauMd, QpaIsTpa—
IF4), TaKk Kak AX ofllaa Macca B BONS HuaKe, YeM YBeJddeHAe 3TUX SJIEMEHTOB
B XABOTHOM 34 15 gHeff. UnHako cilenyeT oCparTdTsn BHUMAaHAEe HA TO, UYTO Op4-
CapJjieHue Mgso4 ODOHWkAaeT pH, OpAYEM AOHH SOZ“, HACCOLMADOBEHHNE, ASOT OOI-
KAC/IeHAe, KOTOpoe CiIeAyeT KOMIEHCHPOBAT® LOCABASHUAEM COOH, pEryJApPYA
pH-meTpoM, YTOOH yCTaAHOBUTY DABHOEEcCdEe NpAGIM3ATedAsHO mpuy pH=7,3 (&mBoOT-
HOE IOBOJIRHO TEPIAMO K U3MEHEHHAM B HECKONRKO HECATHX, 4, K TOMy Xe, OH
IBOIOLACHUMPYET BCJUELCTBAE MeTado/lA3Ma RABOTHOTO: MH CMOIVIM nepeiiTd g
Hero or 7,2 mo 7,8 34 15 udch; Epue TOrO, [NpDOACXOAAT maArpauas pH, KOTO-
pad HacTynaeT ¥3-3a TOT'O, YTO BOIA He "MeeT HAMAKNTO GyPeDHOrO ieiCcTBuA
M OpudasiieHde Codef, 3aTeM Cuud MO&ET 3aCTaBaATs, eIV MEeIJIEHHO MAIPUpPOBATH
1 OO3TOMYy NPEeBOOYTATEISHO PATOTOBATY ee 3apaHee). B olileM, ee MOXHO OH-
M0 CH NpPATOTOBATS, HA4YMHAA C MOMEHT4, KOIZa MEepBOE {AROTHOE OJCYTIeCTBWIO
CBO JHHSKY (TO, KOTODOE NPAHOCATCA B XKEPTBY KaK CBALETENR); BTOPIS K-
BOTHOe, OPDUGAASUTENSHO TAKOI'O XK€ DasMepa i Takoro £e Bospacra, OyLeTr Jd-
HATS Yepe3 HEeCKOInKO fHelt wri , camoe 6oismes, HECKROILKO Hemenn. JTA Kd-
BOTHHE, Kai TOIRKO 044 LOCTABISHH B QreaHorpabudeckad rLeHTp, ICMEnaOTCHA
OT.eAsHD B 04X, TAK KaK BIBOSM B OJHOM 4 TOM &2 axBapiyme OHM ISDYTCH
A4 RQISYAT DPYT UpyYTa, YTO «218eT JKCHEDAVEHT HEBOAMO.HIM (MH Np2IOY4Ta-
14 He Hepepesars WHILaMA X 4ABATATeAsHNT HepB, KaX OCHYHO NENaoT pHOAKLE,
YTCOH MOMECTUTH HX B KUBODHOHHHA CAZOK U [OMEWaTs AW Tepaars Apyr noyra).

CTeqyeT 3axeTATw, 9TO eCUI XOTAT creaaTy SaI2HC TOALKO IO Megmd, TO

E 204y HJYErd He Halo HOOamIATsy 4, CIENORATSASHO, MEHATY YTO—~AEC0 B 340-
JAOI'TISCKOM OHDYXKEHUU,
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CpaBHeHHAe HBYX cepdil IKCOepAMEHIOB

He0ecHnone3HO CONOCTAaBUTY, pe3yAnTATH, IOIyYEHHHE Ha KIBOTHHX (BOCEMS
ACOOIR3OBAMLICY, WA PA3IMYHHX CpaBHEHMNl 4 MpenBapATeAsHHX HAGAoneH:#l) BO
BpEMA IBYX LUMKIOB 3KCIEPAMEHTOB.

3 mepsom Laxiae (1967-1968 rT.) OMap~CBALETENR BECAT, dpd JAHRKE,
157 rpammos (Ges cBoero mOKpoBa, KOTOPHIY OH TOJMBKO 49TO cOpOCAT); BO BTO-
pom mawkre (1968-1969 rr.) oH Becum 224 I, TO ecTs, Ha 42 % Gomsue (celoH
HaM He NO3BOIAL HaflTd mMeH®NAX ¥y PHOSKOB 4 TOPIOBLIEB [IPOLYKTaMM MODS ).

Kaurw, ot

mMacca Kaislidd, OepBuil pas, mepexouwra or 0,39 r mpd gaHskre (y ana-
JIA3ADOBAHHOI0 TOTUA CBYueTedsa) kK 2,09 I y RaBOTHOTO, MNOMEWESHHOTO 10 OKOH—
qauu4 ero MAHsKA Ha 13 mHet B 4ACTUYHO JIMLCHHyO KAIRIEA BOAY (a&BOTHOTO
C Tanodl xe maccoft, 4TO A y I[SPBOIO B NpeiHuymdl Nepdon MEeRLy JAHwmKand,
TO €CTw, OPA OX HOUMKe ). Farsiyit yBIAudBAlICA, TaKkaM o6pasom, B OoCISi~
HeM XABOTHOM B 9,3 pasa, TOrN3 KAK BTOPO# pa3 OTHRIOCATENwHOE yBeJIMYeHIe
KaIs1AR COCTaBWwiIoO B 3,4 pa3a. JT4 3HAYCHMA ABMANTCH, TeM HE MEHee, Kore-
PeHTHuMA, TaK KaK KOJIAYeCTBEHHOE OLpereieHme Kausudsd, B KOHewHO# BoIe,
Iano Ham Oosiee IOBHmEHHOE cofepxande Ca gepBut pas (# uMeHHO 3TO couep-
XaHie 34CTABAIO Hac COMHEBAT®RCA B Ollepamya ocaxueHas Ca A IOBTOpATE Ce-
PUn 3KCOEPDAMEHTOB, KAK MH Ha 3TO yKasanmd). Ho xpome TOro, 3TO HODMAIRHO,
9TO OTHOCATEN%HOE yBelAdeHie KAIRLA ABIASTCA 00Jee 3HAUATENsHEM LA Ma-
JICHsKOI'0 XABOTHOI'O: 9eM OHO MeHwile, TeM OHO OTHOCATeNRHO CHCTpee pacTeT,
TO eCTs, TeM OCIslMM ABIAETCA PAaCXOKICHAEe OTHOCUTENSHO ero MaccH (4 ero
pasmepa) MemlUy HIBYMA [OCIENOBATENsHHMEA JAHRKaMd., YPeladyeHHe NO Macce Ka-
J5LA, KOTOpHit JOKAIX30BaH IVIABHHM O0PAa30M BO BHeUHeM cKesleTe, Gyner,
CAENOBATENSHO, [PONOPLHOHAILHO GOMRWAM LIS MAIEHLKOO KUBOTHOTO.

¢ocdop

HaodopoT, yBead4yeHue LOCPopa de cieuyeT OPOHOPLMOAAISHO yBE/LIYCHIO
pasMepa RABOTHOI'O, TAR KaK CKOpIyna ABAAETCA He socharom Kalnlua, a Kap—
GoHaTOM (Kamrsuurom). 3HaveHds pocopa MepexonsT, n2oBuit pa3, or 270 wr
np4 JuHske [0 3U0 mr depes 13 aHeit, TO ecTw,+1] %. 30 BTOpof pas oHO m2-
PexXOidT OT 3230 Mr o 43U, TO ecTwn, +13 %, HO RKABOTHCE OCTABAIOCH 3 BOAS
17 nueit mocie JMHwKA, 4 3T0 ZOLLHO OWIO CK33aTsCd B TOM, ITO SHIIO KOHC—
TATAPOBaHO 3TO HeGOInOe yBeJLAYeHAe OTHOCUTEIRHO P.
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Mens

B nepBoil cepud meusr nepexomwra OT 2,4 MD Op4 JzHwKke 1o 3,0 Mr ye-
ce3 13 mHeid, 10 eCcTs, YBeAdYo:le Ha 20 %; BEO BTODOM cepid OHA mOepexonasa
or 3,4 o 5,51 Mr, orxyna npuMmepHo 4+ 61 %. TOT {anT, yTo BTCpad cepus
Ijidilacey Ha 4 IHA Godsile (cieloBarelsHO, Ooisile da 4/13 BoSMSHM, HEMHOIC
MEeHsme TpeTwell 94acTiH), HO—-BULAMOMY, OOJAHOCT®O HE OJEACHAST 3TOrO pocTa
IpoileHTa yBejlideHAd Cu. B0 BCAKOM clydae, KOHCTaTAPYeTCd, YTO uem Ooiplle
AIBOTHOE pacTeT, TeM OTHOCATENnHO GOnUAM CTAHOBATCH €r'0 O0BEM IeMOIAM-
JH, @ 3Had4aT 4 reMoLuaHdHa, Mo KpaliHefl mepe Ha 3TOT mepaAos ero pocTa;
AL1, MO¥eT OHT®, [IOTOMy, YTO 3a INCOABOYHHX 9YETHpe HHA £4BOTHOE [1PEeB30l-
JIO CTaliin MUHAMAISHOI'0 COoUepxaHsad 00 memn. OG U3MEeHeHHN Meli B (JyHKIHAA
OT Ipomenmax mocie JuHsKy mHelt (V-olpasHad Kpupas) coosman llyKepKasiTe
B CBOE# n4cceprauad no Maia squinado (MOpcKOMY NayKy); y Hac He OWI0 Ho-
CTAaTOYHO aHald30B, YTOOH 3adBHUTH, YTO ¥ OMapa 3TO U3MEHEHUS CyWSCTBYET,
BO BCAKOM CIyd4ae, MH MOKEM yTBepXuaTs, 9TO 3I8Ch pedr HS AO0eT O ABISHHH
o0veHa ¢ MOpckoit BOjoHf, B MDOTHABOMNOAOKHOCTTY Oe30CEOBATENRHOA rdmoTese,
KOTOpOit OpALEepAUBATACY IO CUX [I0D.

SAIHO, 4TO Halld 3HAYEeHAd ABIANTCA OONOCHHMUA, YUATHBAA Heu30eXHHE
PA3AOJIOPUYECHKAS DpasMuuds, U 3TO COBIALESHAE A3MEep2HMY B ABYX cepdsdx 3KC-
Iep4AMEHTOB LAST OOPALOK BeITURHY TOTO, YTO MORHO OpSABHUETFR, MNOBTOPAS
3TOT JKCHSpPUMEHT.

y[3MepeHUd ¢ IoMOm%0 ATOMHO-aGCOPCIMOHHOR CleKTpodoTOMET pild

MH cY4TaeM [OJe3HHM OYeHw KPATKO 1ars 0030p TOI'0, YTO IpPEHCTABIAET
codofl aToT MeTox: npacop DBekmaHa, MO-BAIAMOMY, MOCTYIIAI B NPOIAXy B AME-
pAKe OKOKO 1966 . My HpACeINId K ero [OoMOmd [0 IBYM IpAYAHAM:

~ C OHHO/l CTOpPOHH, IIPOBEPATY OCHYHHE KOJIOPHMETPAYSCKAE METOHH, #AC-
IOI%3y0UAe OpraHMYecKie KOMIUVIEKCH, YacTO TOHRAS, XOT'AA peds 4HeT O KOIH-
9eCTBSHHOM OMNpEleNeHNd IAEMESBHTOB NpPU OYEHs CJAa0of KOHLEHTLAal|d, 9TO [10-
3BOIZM0 LO0ATSCHA, BCJICACTBAE CIELiDAYHOCTH, BNCOKOH YyECTRATEARHOCTA 4
CTaCUItHOCTA METOxa, [ONydars YACHa C TOYHOCTwD OKojo 0,1 ramma/Jadrp;

- C JIpyTolt CTODOHH, MPOBEPUTEH I9TH XMMUYECKME METONH C [OMONn0 PU3u-
9ECROT0 Merd:a8, Tie BCE aBTOMATA34pOBAHO U He MemaeT Taxrop AHAZBUINyalL-
HOM OLEHXA, YTO NU3ROIAET OTBEPIHYTs BHIBATASMOE MHOILA BO3paXeHWe — He
CnpaBe/IUBOe U C HEHAYYHOW 33THER MHCILD — YTO XUMMKMA JONYCKamT OuuoKy,
KOl4d Viki HE HaXOOAT HyJeBHX Oa14aHCOB; MH XOTHMM JIOKA3aTp, YTO XMMHKHM BO-
BC® HE OWACANTCA, YTO MM MOXHO LOBEDATS BO BCeX CAyyadx (KOraa .mesra Mme-

CTO MPOBE2pPKA, TAK KAK Y2T0BEUeCKad OMLISKA B RATS JACKTIISHAA, DA3YMEeTCH,
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BCerjga BO3MOXHA). Kpome Toro, CmexTpodOTOMETpUYECKE:il METON MMeeT mped—
MYyWECTBO OOJslOL CnelndPuyHOCTH, MOEXHO He COATHLCA HM HOMEX, HA HPyTdAX He-
YAOOCTB WIA CAyyaiiHoCTelt HEKOTODHX METOLOB XUMMUYECKOT'O OcaxieHus. TaKum
0CpasoM, A MOT' OHT®H &GCOINTHO YBEPEH B MOUX LdPpax (MONTBEpXIEHHHX, TEM
He MeHee, YTOOH OLEHAT®H JOCTOMHCTBO XAMAYECKUNX METOINOB, MHOTUMHA JadopaH-
Taml ¥ MHOTAMA JalbopaTopuaMi, YTOOH XOpOWO IPOBEPATHL BCH COBOKYIHOCTE
DAHHHX 1 IaTs TOABKO HEONpOBepRAMHE 3HAUEHUS ),

MeTon aToMHO-a0COPOILMOHHOR CHEKRTPOPOTOMETpMAN ABIAETCA HEKOTODHM OG-
pa3oM NPOTHBOIIOJOXHHEM SMHCCHOHHON CrneKTpodoToMeTpus, XOpouwo KU3BECTHOR M
ACIIQUB3yeMOil IaBHHM I@BHO; HO 3TA4 IOCHENHAA HMEeT TO HEeyHOSCTBO, YTO Ha-
€T HermpAMOe M3MepeH#He; TO, 4YTO M3MepAnT, ABIASTCA IJIMHOK BOIHH M UHTEH-
CUBHOCTRD CBETA, MCIYMEHHOI'0 BO3CyRIeHuHM (IUIameHem) aTOMOM, KOTHA OH
BO3BpanaeTCcad B CBOE KCXOJHOE [IONOXEHWe; HaodopoT, B afCOPGLMOHHOM METO-
Je QHAIM3NPYeTCA NOJIoCa HOIVIOWEHAS HEeOCPEeICTBEHHO 4Yepe3 MOHOXPOMATOp K
aHAIN3aTOp, OTKyZa GOIplas YYBCTBUTEJIBHOCTE; 3TOT METOL IPULOAEH I Ka-
THOHOB.

3arIoye e

PesyneTaTH, NpOBEepeHHHEe HA XABOTHHX, MONTBEDPRIANT HAGAOACHHA, CIE—
JaHHHEe Ha YeJOBeKe, M I[MOKasHBanT, YTO CIEAyeT yYATHBATE B CUOJOIMMA He-
HyJeBHE O4JaHCH, KOTODHE HMKOMM 00pasoM HE ABJANTCA NDPOSBICHUEM HEKOM-
NIETeHTHOCTH XMMMUKOB. HOBHE (uamyecksmit MeTOR M3MepeHds MO3BOIAET HaMm yT-
BEepHNATE, YTO XAMUKM 3HaWT CBOE MEJN0, YTO OHM He OouMGapTcs, KOrha UX pe-
3yJABTATH HE COQ0pa3yoTCA C IIOCTYNATOM HEeA3MEHHOCTH MATepHM B GHOXUMMM,

HauGosee BHIamumecd y4eHHe, Y KOTODHX MHTELIEKTYAIRHAas MNOPANOYHOCTS
€CTeCTBEHHO COYETaeTCs C MyXKeCTBOM, BIPOYEM, INPU3HANT 3ITO U HEe OGBMHANT
xmikoB. Tak, npogeccop K.M.llepec, nupexTop AHAYMCKO# oKeaHorpafuuyeckol
J1a00paTopui SCTEeCTBeHHO-HayyHoro JaKyasTeTa Mapcess, Halkcal, yTo IMaTo-
MEH B cpele, JMWeHHON KpemHesema (C HeNOCTATOYHHM OCUMM COAEpXaHUEM Kpe-
MHEe3emMa), COOpyXanT, TeM He MeHee, CBOH BHeUHMil CKeJeT U3 KpeMmHe3ema.
IowoH, 3apenyouii MAKPOCHONOTUAUECKOR CUIYXGO MouB B [[aGCTEPOBCKOM MHCTH-
TyTe B [lapuxke (co cBoelt corpymuuueft I'.Bapxak) sHamucar: "HecmoTpa Ha 3Ha-
WITEJNBHOS WiCJIO pACOT, NOCBAWEHHHX €I'C U3Y4YeHHD, BOMpPoc 00 a30THOM (alaH-
Cé MoYyB COCTABJAET €Me HACTOAWYW 3araiKy; Kakumd OH HM OHIU [pUHATHE Npe-
MOCTOPOXHOCTM, KOIAA BHYMCIAWLT Pa3HUIy MEKAY BUHOCUMHM M BHOCHUMEM a30TOM,
TO BCEIAa HalnhIaeTCsa HeOOHAPYXeHHAA 3HAYMTENIRHAA 4acTp, KOIeGapuascd
B 3aBUCMMOCTM OT ycJjoBuit oT 15 1o 30 %.". M OH NMpUBOOUT HECKOIRKO 3KCme-
PAMEHTOB, UMCJIO KOTOPHX MOKHO PAcuUMpUTh, TaK KAK B JATEpaType, COUMHEHM~-
fIX ¥ XypHalax, BO BCEM MHpe HaxOIAT MHOTOYMCAEHHHEe CCHJIKM 3TOrO TuUna,
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I pasHHX 3J1eMeHTOB. Tawum odpa3om, ABHO HACMOTAETCA ACYO3HOBEHHAE a30-
Ta, CJIMIKOM OCATBHOE, YTOOH OWT® pe3yrInTaroM omAcKa, A [IOWOH COBEpPmeHHO
He lLymaeT O TOM, YTO OPAYUHH CHENyeT ZCKATn B OWACKAX XAMUKOB; OH He no-
HamaeT mexaHasma (1958 r.), HO ABIEHAe CyHECTByeT, OGAIRHO DOINTBEpPENSH-
HOe MHOI'QUMC/JICHHHMA XAMAYETKAMA aHaId3amd, "HaKUMA OH HA OHIM [NPHHATHE
mpenocTopoxHocT" . [lomoH, Kar # Ilepec (4 MHOT@e ApyT#e), NPASHAET TO
ACYe3HOBEHME 230Ta, TO NosABIeEde KpemHusa (Tak xe, Kak 4 Peftudepr cmrgHO
AHTEpecOBAICA HEHYJeBHMA CalaHCcaMd KAIAA 4 3adBAN HEIBYCMHCACHHO, d9TO
pedr He MORET AETE 06 OmACKE ).

TaxaM oCpa3oM, HEE3MEHHOCTY MaTepA¥ He Bcerna HadimuaeTcqd B GAONO-
A4, 4 Hav HYXHO Taka CHOBA DACCMOTPETs ACHeKTH naroioraa. (HedsmMeHHOCTH
MaTepan, BCerfa OOPaBAHBANWAACA B XAMAM HexdMBOl maTepdd, NPABONAT K Hy-
JIEBHM 0alaHCcaM: TO, 4YTO BBOLAT BHayale, HAXOUAT B KOHI® JKCISpUMEHTA, B
paslIAYHNX MOJIEKYAApHHX fopmax; B CHOJIOTHM MOXHO #METh GOIsMyD MACCy 3.e-
MEHTa Ha BHXOZE, 4eM Ha BXOie, 9TO — OTpULATEARHHE OanaHC; B 06paTHOM
HalpapreHAd — 3TO OONOKATEAnHHE OaIaHC: TO, YTO BHOCHTCHA, OpPEBHUAET TO,
9TO HAXOUAT B KOHLE 3KCOEPHUMEHTA).

Pesome™

Omap (KOHTpOJIRHHE) AHANM3APOBAICA CPas3y [OCHE OKOHYAHMA JAHBKY;
Ipyroii omap, TOR Xe MacCH, NOMEAICA MNOCke J4HRKA B BOLY C HEINOCTATKOM
0o xalsidio (BCJIEACTBHE YacT4YHOI'O ocaxiends Ca), HO OoforaneHHyD MarHie-
BHMd CcOAMA (mMarHait CRI GoJgee YeM YHBOEH).

Bolia HaXOLAI&CK B 3aKPHTOM KOHType 4 Cofepxana JaKCApOBaHHWN 3anac
Opeje/eHHEX 9JEeMEeHTOB. AHAIA3 B HAYaNe X KOHLE SKCHEPUMEHTOB NAl TOYHHM
pesyJpTal 4 NOKa3al KOJIAYEeCTBEHHHE U3MEHEeHUA U3y4aeMHX IJIEMEeHTOB, KOTO-
pHMMA ABIFULACYE Ca, P 4 Cu; KOHEUHHE aHANU3 BHIOIHAKCA OTIENBHO 00 BORE #
00 ZABOTHOMY (Taike 4 0O XKUBOTHOMY-CBUIETENN) — AHANA3 [TO0 BCEMYy RUBOTHO-
My, focie caradid, XMBOTHOE OCTaB/Al# GE3 MUIM B BOLE Ha TPUHANLATH
LHel B O4HOM JECHEpHMEHTE M Ha CeMHalLLars IHei - B IpyI'oM.

yeesveHue Ca cocrarwio 250 % (Boma + OMap); AWMBOTHOE YAEPRABAIO
9aCTs, 4 OCTalnHOe BHISTAIO.

Yocop BO3poc Ha 13 NPOLEHTOB B AABOTHOM, HO He H3MEHRICA B BOIE
(75 JATPOB).

Menr yBeamdgunacw Ha 95 % (Boma + omap) (61,7 % B KABOTHOM). YBelid-
YeH#e B FABOTHOM Wig P a4 Cy Owno Bume, dem odlee COIepKAHHE B ACXOMHOR

* B opuTdHATE - HA SHTVIAACKOM ABHKE (mpaEMm. nepes. ).
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BOAe. (MienyeT 3ameTHTn, 4YTO yBeaddeHnde Cw CBA32HO C yMeHp.ieHdeM Fe, 4TO
ORMIANTOCK 4 OWIO OCHAapy«eHo. (FmeHsllesue Fe B BOZE cOCTABAIO 18 %).

TakuM o0pa3oM, B CAQIOrAZ HACMONAMTCA HEHYJISBHe CaTaHCH, A MH IOI-
XHH YYUTHBAT® I9THA HAHHHE OpM USyUEeHAM BCAKOK XuBOR maTepma. 3aHOH HEH3—
MEHHOCTA MaTepHd He BcCerpa copapefidB B OHOJOAA, YTO MOXET OHTn OOBAC~
HEHO TOQJRKO TpaHcMmyTalpel, HessBeCTHHM PU3AKO-CHONIOTAYECKAM [IPOHECCOM,
Pe3yAsTaTH KOTOPOT'O HOCTOMHH BHUMAHAA (€3 BCAKOHA TEHA COMHEHUA,

Paspernende A HadmoneHde omapoB B OkeaHorpapadeckom ueHTpe I, Bouuro-
pe, Oner Bozxze Kumnepa (Bperans ).

HECKOILKO NMPEIVIOREHVE U MEIMAKOB

3oecr He COyXeT CTOATH, BOOPOC O TOM, YTOOH BXOIATS B DONPOGHOCTA IO
IIDAMEHEHAAM TpaHCMyTauMit B memandAHe. JTO GyAeT BO3JOEKEHO Ha IpodeccopoB
MEeTHIAACKAX DaKyArTETOB 4 4HCTATYTOB, Ha MEINHUKOB, YTOOH OHA CaMym YBALE-
JA crydasd, B KOTOPHX OO 2TOM HyadO 4yMATH.

Bce dousme m Gomsme, MOBCHOAY NOHEMHOry, HA BCEX YPOBHAX #ACC/IENOBa-
Htsi & OOy4eHAsA, KaK 4 B MEiMIMAHCKON npaxrake, o6 3arom roeopar. Teoeps
MOEHO [DOYATAT: 0 pasMuiUIeHUAX, "HemucJaMux" mo 13560 r. Tak, Hanpamep,
B OmHOM XypHame, "La Recherche" za umoms 1972 r., c. 565, OWIO IOMemeHO
pe3ome ACCIenOBaHMA, BHOOMEHHOro i.I'.Ca3zarom, P.J3.[IxoHcoHOM 4 [.K.Po-
KomeMm # omydmaxoBaHHoe B Journ. Appl. Physiol. 32, 155 - 1972: "3a nmge-
BapATENsHHR DepAol, YeJOBeK BHEHXAeT Goisme 830Ta, 9eM OH ero BIHXaeT, A
KOIAJECTBO ODOESBOLMMOTO a30Ta MOKET ZKocTAds Takooe COs.

Bre namnepapaTeNsHHX OepACHOB HalMwIaeTcd OCpaTHOE.

JT¥4 HaOJONEHUA HIYT Eomeperop KIACCAYECKOMY IOHATHO, KOTOPOE BOCXO-
I4AT K JaByaswe, a 4MeHHO, 4TO 0AlaHC Iras3co6pa3sHOro a30Ta ABIAETCH HyJe-—
BHM. ABTODH (...) OLEHUBAOT MOCHELCTBAA HENMPATOJHOCTA NPAHLMNIA HYJIEBOPO Ga—
JdaHca Ias3dofpasHoro &30Ta I HeKOTOPHX BHUMCTCHMA) TOTPECAeHdd KACIOPOia.

Eca O4 3TH HaGMoZeHAd, O KOTOPHX COOGNAIOck, OOUTBERIALACS, TO BO3-
HAXIa OH maCTOATEABHAA HeoJXOudMOCTh B [EPSOLSHKE MHOTUX IVIaB DU3H0JOrAM
JHXAHUA ¥ CHOBHEepreTHRA".

A Yy9ATHBAK 9TH HeHyJAeBHe CAl2HCH a30Ta B MOEM HepBOM Tpyle B 1962
r. (cMm. Tarke "TpaHCMyT. Npd CAaGHX BEeprasx”, 2° usm. - 1972 r.). Jra
OTHRIOHANJAEeCH CalaHCH a30Ta OWIA E3BECTHW C JABHUX MMOD, # HA HAX odpana—
JIA BHUMaHAE pasHHe dccienoBaTead. OUHAKO HAKOI'LA aBTOD He "piacKopan” maTs
OOBRACHEHUE, HECOBMECTAMOE C HEDymUMO} HOIMOi HEed3MEeHHOCTH MaTepdd, dTo
CRIO OH KOINYHCTBEHHO HOCTABAT MON COMHEeHMe, OmMHAKO COBNANEHUA 3TAX OYeHs
MHOT'QYUCJICHHHX CalaHCOB CHJIA OpuMmevaTeanHumiA. [Ipodeccop fTowoH, 3asemyo-

W OTHENOM B [IaCTEPOBCKOM AHCTATYTE, MOKA3&M STH COB[ANEHHUS B pA3HHX
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oditacTax B 1958 . 4 HacTauBanr Ha TOM, YTO DSYp HE MOIVIA UETH 00 OmUAC-
Kax aHarA30B, HenpaBAIsHHX [IPOTOKOJIAX, UTO OHIN NPHHATH BCE NPENOCTOPOX-
HocTH. HO HyXHO OHIO MOXOXKLATw Moe OOBACHeHZe B 1959 r., 9YTOOH HOOBHATS,
Oo4YeMy HAKOI'ZA paHwnlle HA OHMH 43 aBTOPOB He NpUABIEK OCBACHEHHE, HECOB-—
MECTIMOE C HaldM{ NpEeNHIyuldmd KIACCAYECKAMA 3HaAHUAMU., BHIMM, UTO BO BCEM
mape, B 1974 I., OORACHEHde, KOTOpOe A Jal NATHAAUATE JeT TOoMy Haszan,
CyWeCTBYET B CO3HAHUM IO HEKOTOpO#l CTeleHd HOPMaTIBHO, M Haadoaee WIaccu-
JecKde RypHATH NoMemanT ero 6e3 KOMMeHTapHueB.

B cBeTe 3THX HOBHX MNpelCTaBieHMil OyIyT NpPEeHNCTaBAATHCHA BHOONHE NMOHAT-
HHMA TaKde BHCKA3HBaHUF, KAK Te, KOTOpHE OpuBeIeHH n—-pom JI.BepTpaHom B
“spasmophilie" - Cahier Sandoz n°7, 4oHs 1966 r.: "TANOKATRLEMAIECKAE
CAMIITOMH TETAHUM OCYCJHOBIUBATCA TUAnepKaruemueit...". MH BaOeaId, 4YTO Ka-
JAnudit MOxeT dcdyesars, Japad Kammit (Cayddid CeqdTpH, HaOpUMep; peryldpoBa-
d4e pH B MATOXOHIpAA M T.Z.). TeTaHUs CBA34AA C rTunokarsuemuelt, xoropas
COBO4NAET C rmmoMardHesemuell (HeT IOCTATOYHO Mg, yToGH nars Ca). "Tera-
HAA ¥ CROTA CBA34HA ¢ rdmoKanslieMdeil TKaHe#, # OTMEYEHO, YTO HOCEBICHAE
MATHAA NPABONMT €e K KoHuy" (crendT 3a MAHAMATEHHMH COIEpPXAHAAMM Mg, HA-
X& KOTOpPHX HACTyOaoT OCIOXHEeHUd, IJIA TeJAT A IJIA 4Ye/JO0BEeKa; 3HAYeRUdA IJIA
CHBOPOTOWHOTO My # B 9pATPOLATAX).

liA10 MOCpEeNCTBOM I4eTUYECKOr'0 MOHEACHUA MATCHMA NOKasal, YTO Yy Yekao-
BeKa CHayala HacTylanT nuameBapyTelwHHe paccTpoicrBa (koTopHe OH MpUBO-
IAT); 3aTeM [CAXAYECKAE ¥ HAKOHeI] HeBpOTHYeck#e. (OH 3aABIAET TaKKe, UTO
K ®woHuy 100 mHe marHueBoff HemOCTATOYHOCTA B IUTAHMKH Ha(IMNASTCA pe3KOs
naieHdae KalrleMad, "He [ONBepXEHHOR BIUAHMD KaTslieTepariid, HO BOCCTAHAB-
JaBapuetca ¢ Domomeld MarHeserepanmd”.

llopax ROHCTATADYET MHOT'OWACJIEHEHE HByHmAYM 4 OMAcHOCT% JeYeHAd (uAx-
caropama Kalsiupda. TOARKO Mg MOXeT 3aCTaBAT% OONHATRCA copepxkaHue Ca, #
OH "CuYATaeT, YTO TMy0okue Kalnl@eBHe DAcCTPORCTBA CIASMOPWIAA, BOSMOXHO
CIenyeT mpandcars NedAnATy marHad”. [leTepceH UCMpamnseT KaasleBoe pac-
CTPORCTBO ¥y YelIOBEKa ¢ NMOMOMED MarHeserepanad. Maruuil, OyIydm aToKcAd—
HHM, MO4ET ODOTOJAATE HA3HA4aTsCHA Ge3 0COGOro [PUCMOTPA, IpH9eM HocIem-
CTB7AA MOTYT CKa3HBATKCHA TOASKO MEIJISHHO Y OTHENBHMX JIAIL[, KABHO MCIOHTH-
Bav@4AX HENOCTATOK; OHU MOT'YT CKIINBATRCA IO MEWpDeilt Mepe 3a Hemexo, HO
MOT'YT OOTPeCOBAaTy OT IBYX IO TPEX MECAIEE.

BOCCTAHOBIIEHAE KANsIleMAd C IOMOURD MATHAA ARIAETCA eNdAHCTBEHHOR Te-
pandeit, BO3MOKHON IIA PAXATHKOB; ¥ HMX HOPMATBRHHE MEXAHASMH KalsOafuxa—
14 HapyweHd (HENOCTATOK HEKOTOPHX (DEepMEHTOB). ¥ DHHX MATOTOK, ¥ KOTOpHX
He MPOUCXOLAT KausUApAKalMd, K KORNY 3~4 MECALEB NPUCIAZATEN%RHO ACTOma-
OTCA MOCWIM3YEMHE DE3EPBY Kalslid, NOCTynaovgte OT Marepd. TOrma OHH MON-
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BEpXEeHH HEOKATAHHHM CMEpTAM, BHTAHYTHE B cBoell KOHCeJ#d: I0JOCOBafd HEeTn
BHBOPAUYABAETCHA, 3aAKyHOpHBAET IHXaTelnHOe T'opno, 4, 0e3 npemmecTBYOMETO
CAMOTOMA, B HETCKAX OONRHALAX AX HAXOUAT 3aKOXHYBUAMACA. OEHAKO 374 Ie-
TA HAXONWIACY IOl MENALAHCKAM HaOAOHEHUEeM 4 Tioaydald OyLTo—OH peKalsld-
fuimpyomee narasde. [ TOIRKO C MOMOmRO Ha3HAYEHUA MATHAA MOXHO CHIO BOC-
CTAQHOBUT® KaldsleMHUD 4 OPENOTBPATUTS 3TA OTHOCHTEISHO JACTHE CMEPTEJRHHE
crygas (Gotee 80 cmepreit 3a LeCATs JeT Ha oldH ropon KomedrareH; B lla-
pii£e MHOT'OYAC/JEHHHE CJIydad #A3ydeHH B CoianHAlEe Tpycco). COrpaTATes]wnHHE
BOIORHA -JYHKIMOHUDYOT TOJIRKO OOCPEHNCTBOM METAGONA3MA KATLOAA, X 3TAM
OGBACHAETCA OCeNaHZe ToJIOCOBOfR ey, BreRymee 3a COCGOf CKOPONOCTHXRHYW
CMEDT® 9epe3 yayisre, Tak & KaK 4 [APOXs, KOTOpasd OpPemlecTBYST TeTaHdd.

B HEOTJIOMRYX CIy4yadX, OOyCJIOSIeHHHX Tdmokarsimemaei wid oo kpafived
Mepe CBA3a4HHX ¢ Heit (Cesaa ropauwa, Hanpumep), HPOM3BOIATCH BHYTPHBEH-
HHE AHBEKIAA. BCE yKasaHdsd Ou 4O03APOBKE IUIS BeCwrMa Pa3Jd4YHHX CuTy diyaid
MOEHO HallT# B KOJUIEKTUBHOM TpyHe, OCBEUUHADIEM IOKIAIH, CHeJaHHHe Ha
caMmosuyme 1 u3ganHne Hro-Joprcxoft axanemmeit Hayk "[laToreHes & KIAHAYE-
CKO€ 3Ha4YeHHe MarHueBoid HemocTarodHocTd" - "Amals -~ 15 asrycra 1969 r.
MexnyHapomHu#t memuuaHCKaE ROHT'pEce cocToancA B Buarrere B 1$71 r. oo po-
JIA Mar#ud; COOCMEeHHss OWIA COCpaHH B ONUH TOICTHA Tom Ha 720 CTpaHAL-B A4
(copaBnATrcss y IIaBHOTO Bpada MENMIMHCKOTO OTHEJa TAIPOMAHE DANTRHOIO y4-
PERNCHAA BuarTesd: "CAMIOSMYM IO MarHmeBoMy NefdidTy B NaTOJIOTMA YeloBe-
ka").

BosneffcTBde MarHgs OvYEHw HOITO HENOOLEHABATOCY, KIACCHYECKON MeIurl-
HORt A3-3a OTCYTCTBHA OGLACHEHHS; Tefepw OHO BXOEAT B Pamxd MHOTOYUCISH-
HHX ACCAENOBaHAN, A MH MOKA3AT# €r'0 TIABHYD pods B PyHKIMOHUPOBAHAA MU-
TOXORHIPAA: ero HEeJOCTATOK MOXET MOBJIEYw 3a codol Maccy nociencreaft, &
RIaccrieckas MelanaHa He MOTJa YBANET: HAKAKOR KODPEJAIMA MEeXDy 3THMA
CAMOTOMaMI 4 MArHUeM, O KOTOPOM HE MOIVIA 4 [OLGMATs, [IDAYEM ero pads TO-
rua ocraBalacr HENpU3HaEHOHR.

B3ruALH, KOTOpPHe A pasBaBair ¢ 1959 T. 0o MEXaHU3My KaIrlid DAKAiLLd,
IOMy9dld TVIYOOKU! OTKIMK B MENMLMHE. Y MEHA eCTh MHOTOUUCIEHHME nucemMa
MEULAKOB, B KOTOPHX OHA HOAUEDAIBA0T MEHA OOIyYSHAMMA pe3dy InTaravd nocis
CBOdX Heydad pexalsLMQUIMPOBAHUA, HA3HAYAd a2lsLall, Aas2 OpCadidackall,
Adie C OOJmlidvid so3amd BuTamuHa D. EcTe Juua, y K0TIpHX 33:9HEY w2 Xadiisu
G1orApOB&H. Ho [pupona pacmosarast HECKONEKUMA Oy TAMA MOMO.4A. ULOAH Bpad,
3aBeAyoudit 1adoparopdelt GoapHUL B [lapixe, HOATO MUCAT MHE, YTOGH COOGWMUTE
Pe3y/a%TaTH, KOTOpHE OH NOIYWl HA CBMOM C208, KOLNA OH HE MOT JoJlpuwe Xo-—
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IMT» HA KOCTHIAX, IpAYeM BCE KIaCCHYGCKUE JedeHZA OWIA HeynauHuMA; UMeH-
HO 9TEHUEe MOAX KHAT OpPABEJIO €r0 K TOMy, YTOCH ACHHTAT: ONAH A3 METOIOB,
Ha KOTOpHE f yKasuBai.

My BHTEJA, 9TCQ 3IeCw HATpaceT polp marunii. 3 IPYTAX CIydadx Karslmi
MOKET 00pasoBaTsCd K3 KaIdf; HO y 4ejoBeKa 3TO OWBaeT pexe; 3TO HANO HO-
opodoBars, Korya Ipyrae CpefcTBa TEpIAT Heylady, TakK Kak HeT Solwle cre-
nedAYeCRIUX AKTEBAHX DepMEHTOB WLIA ITAX pearigii.

B crygae OepeixoMoB KOHeqHocTefl Owid mousyuyeHH sfbeKTHHE pe3yrwTaTH
[Ipd ACOWIR30BAHMM KDeMHEe3ema XBoma B KOHIE BeCHH. Teneps B Opojaxe MOX-
HO HailTd 3KCTPaxKTH xBoma, OojMee ATA MeHee 3PeHTHEBHHE, B 3aBUCHMOCTH
OT METONUK SKCTPAKIMA, ACHAIs3yeMHX (PapmalleRTAYeCKAME JadopaTopasaMd, KO-
TOpHE @X M3TOTARIMBA0T. (peid 44X eCTys OYeHw Xopomde, XADYPTA yIABICHH
pesyasTaraMd A 9acTO NDOCAT MEHs YTOYHATR aipeC OpeilpAHAMATENd, Y KOTO-
poro Hawrygmuft MPORYKT, TaK XK€ KaK M NO3EPOBKY, KOTODPY® # ONpENENsn IIA
Bpavyed @ XUpPYproB B CIy49as [epesioMOB. B HacTomlee BpeMs MpPONOIRATENRHACTH
3aXABJIECHEAd BOBROE OOIee NIATENwHadA, YeM B TO BpeMsa, KOTIA A ORI MOJOIHM.
JTO Tak OOTOMY, YTO Halle CAMWKOM "HEeeCTeCTBEeHHOe" NMHTanue JHMMEeHO MAarHAA H
OpPraHiYecKOr0 KPEeMHHAd. AMEpDAKA TaKRe IOKYIIaeT 3TOT [POLYKT ¢ TeX Iop,
KOrZma TaMm NMOABAIACE COUMHEHHE O MOAX padorax. I He Gyny pasBaBars 3IeCh
9TOT acHeKkT, KOTOpHE ABIAETCA TONRKO NpEMeHeHAeM, [TONPOCHOCTH A pEHTIe-
HOBCKHE CHUMKM MOXHO HallTH B "TpaHCMyTalmmaX IpA CIE0HX SHepraax".

Bo {PpaHimmn 4CCHEENOBAHAT NO KpemHsmw opraxz3oBand W.lapro (mouepsy
A.llapro, paCoTH KOTOPOIrO s LMTAPOBAT B BHMEHA3BAHHON KHATE) A HECKONBKH-
MA WieHamd cempd Jloemepa, BHO TaMm eCcTr X Epyrme: I~p MoHco @ T.X.

lomeonaTH ¢ HaBHAX [op dAcnoxs3oBany "Silicea", Tenmeps Jyume AsBecT-
HO TO, YTO HPOACXOUAT.

PasymeeTcsa, Bce, 4TO PONUTCA WIS YeJOBEKa, T'ONATCA TAKKe IIF XABOT-
HHX B 3TOil 00JMacTé. MH TOJSKO T©TO paCCMATPUYBRAIA SKCIEPAMEETH, BHIOMHEH-
HHE Ha XYBOTHHY. B MeIUIWHAE IJIA JMoIel M 119 RYROTHWX, Q/UIONaTAA 4 IOMEO-
Oat4d [OHANH, YTO HYXHO OCTABLTE [PEAHI0N OPAKTUKY, daie BCETC O0CpEeueHHYW
Ha Heynagy.

[Ipasenem ondH mpumep NPUMEHEHNA HamUX pasoT B I'OMEOmaTAYecKo?t pere
panapHoft MemuipHe. OH Owi omyGiauxoBad B "Cahiers de Biothéraptie", mexadps
1871 r. B opHOM cooCmeHdd I-p BeTepAHapaa A.KAKAHIOH MO HaspaHAeM "BAo-
TepanepTAYeCKAE HACMOINEHUA B BeTepinHapHO# KiMHuKe" mamer: (HadromeHd#e
N¢11) ".HOTIA DA3’AYHO MOXHO IeaTh BHBOIH € NOMOORD TpaHcmyramt K.a.
KepBpaHa., BOT 0nHO HadTOIEHAe, KOTOPOMY NPACTA3IATENSHO ONMH MECHI. ..

(Ham omuo# codakoft)... O@HAEKXO KaKk YBEDEHHO ONpENeNATs JEKAapCTBO COCTOS-
Hag? ¥ aroit COGaKA OWJ MpUCTYI SKIAMICHA, ClIezoBaTeNsHO, pPE3KOe MareHue
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COnepAaHdsi KaIsligA B KPOoBH. HO KepBpaH HAC yuydT, 9YTO KaNmIA# OpOACXOMAT
B3 marHda. TakuMm odpasom, JEKapCTBOM IOMIKHA OHTh 00A3aTENBHO CAUR mal-
H4fg..." PellenT comepxan pasHHe OPOLYKTH, B TOM guCTe Magnesia murtatica
9/15/30 CH. "3JTo sevende Gwi0 mMpenmpaHATO 20 AHBApA, 4 9YeTHpe IHA COyC-
TA yIydmeBne CHIO yXe 3HAYATENsHHM". PaHee 3Ty codaxy Jedmn npyroi mere-
pHHap 10 KIaCCHIYECKMM MeTONaM, OCTEeOlUdHe3AHOM, AHTUOHOTHKaMA, HO Ge3pe-
3YJIsTATHO.

3TO CIyXAT TOJNRKO MpAMEPOM PasHOOGpA3UA NpUMEHEH:# B pasHHX odjac-
TAX MEIALAHH.

fl moGaBMw TONLKO HECKOIRKO OpPAMEPOB Hadionenuft.

Omae xapypr-maHTacT B "Movvelle Hygiéne" coodnaeT, YTO €r'o CHH CIO-
Mar HOry, Karasgcw Ha JuEaX. OH HaXOm@ICA B THNCE B KIMHHMKE, a ero oTell
BCIIOMHAT MOE OyCIAKAIWMA A LAT CBOEMY CHHY KDeMHe3eM XBoma. Yepes 3 Heme-
JOA OH DOOPOCAI X4Apypra CIenaTrs PeHTTEH, 4YTOGH MOCMOTPeTs, NPOU30UWIO0 JId
SaxXdBICHN8. AADYPr KOeCalCr, TaK ~8K OH CWITAT, YTO Hy&HO OHIO MEAMEp-

HO 40, a He 20 mue#. Oter Hacraupam, X B KOHIE KOHIOB, NODaxeHdwil, xdA-
PYPT KOHCTaTAPOBAT, YTO OH MuxeT CHATH I'Ulc. OH He OOH4MAI, 49TO MOIVIO

npoa3ofiTH. OTel OGEACHAN emMy 3TO... d HamegaTar CBOD IOKTOPCKYD ITUCCe-
pramgm no 3yCHo# x@pypra® B 1974 r., NOCBAmeHHY® sToft Teme.

3arem MO CHH cioMar HOTy. OH B3pOCHHE M AMBET B NPOBZANIAA. OH He
COOOMAT MHE O CBOEM HecvacTHOM caydae. OH HamACAX MHE, 9TO OH B GOARHUA—
Le B TeveHde 3 Hepmesr M CKasal MHe OnodeMmy. OH Hamucan MHE, YTO OH odec—
[IOKO€H, TAK KAK DEHTI'CHOBCKUE CHUMKHE MOKA3HBAKT, UTO HOT HUKSKID HARUA OG-
pasoBands pydua. Hakaxoe pexansiEdai@pyviee JedeHMe HE HATO pesyiasTara.
fl eMy TOTYAC OTHPaBUI KOPOGKY Ha 250 Ipammos 9KCTpaxkra xpoua (pacnureH-
HOTO CyXOT'G SKCTDAKTa) CO CHOCOGOM NpUMEHeHMs. CHyCTH HEecATw HHef pyden
CTal PasBUBATLCA TaK CHCTPO, WTFO A CKA3al YMEHwDAT: Ha IBE TDETHd fpAEM
9TOr'0 OPr'aHUYEeCKOr'0 KpemHe3ema N0 ACUYEPHaHA] KOPOOKA.

HeCKOIRKO MecAleB CnycTA IVIABHHY XaApypr Toff Xe GONRHMIM NDAHAI MO-
JIOBOro paHeHoro Ha mopore (22 roga), MOMyuABWLErO TAZENNE [E€pPETOMH TYAO~
Bdlla H xoHewHOCTel. Pexarsuubulppyioune KIacCUYECKUe METOLH JCUSHMT He
RaoT 3apeKra, pyoiH He o6DasyorTcsd. Xapypr mOmMDOCHT MEHA IATL eMy alpec
IPOUSBOLMTEIA KOHLEHTPATA XBUOAA, ACIXNIL30BAHHOO MOAM CHAUM.

Ocreonary, Xupypra Ha NO3BOHOYHAKE, MACCAIUCTY DEKOMEHIY DT
9TO JeweHie nepeqomoB. IMEHEO OZMH GelsIAiicKE!t MaccakdCT Coo3naeT, uTo
ero mpojeccus crala TpyuHoll I8 Hero, Tak Kax OH 3apadoTran ieKarsippuka-
L0 OO3BOHOYHAKA 38 O JeT. Korka OH y3Hal O CyWeCTBOBAHIA JacHuIeHHOTO

XBOLa, OH CTam ero peryJApHO MPAHAMATE. OH YBULEN, 9TO ero feKalplLuduia-
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Mg 4cyearna, A OH CHOBA CMOT' HODMAJIBHO 34HAMAT®RCA CBOAM DEMECIIOM.

OmdH ocTeofar yrKasal MHE, YTO OH 3aCTaBAN ACYE3HYTy OUEHs 3aryme-
HHl aHKWIO3HHI CHOHLMWIOAPTPO3 C [IOMOL50 ITOTO XBOUEBOT'O 3KCTPAKTA, B
pesyJasTare NEepefucKd, X0Topo# OH oOMeHmBAICA co MHOR B 1969-70 rr.

Jra Tepamid TeMepr BHOJHE CO3peja U pasBABAETCA BO BCEM MEpe. Diran-
K¥ JIO3APOBOK OHIA YIPERINECHH HDOUSBONATENAMA. S IpUBEJ MONPOCHOCTH mo 3(-
PEeKTaM DEHATsLUDPUIAPOBAHAS XBOMEBOIO KpemHesema IVIaBHHM o6pasoM B "Tpau-
CMyTaIAX Opu cladHX sHeprudl', I'me eMmy OHIa NOCBAmMEHa nenas rrasa. OH
OpOABAT Ce0sa OYeHy, aRTUBHHM NP RXOCTHO® peRamsIpdaxalud. [UIT peramsng-
PUKALAS MHII, TNe TATOKATRUEM4R NPOSBIAETCH, HaOpUMep, KAK TeTamus, cha-
aMODAIAA, MEXaHA3M IpyToff, TAaK Kak 00pasoBaHde KalpIpEd OPOACXONAT B MH-
TOXOHIpAA COKPATATEIBHHX RIETOK, B C NOMOMRD MSXaHM3Ma, KOTODHE A omm-
cam, [OKa3aHO 4 KOHCTATAPOBAHO, YTO TOTNA peRaNsIMDAIADYONAM ATEHTOM fB-
JAeTcqd MmarHai,

(Ipimegarne: MeOAKA CMOTYT HAATA HEKOTODHE NONOUHEHAS B CTaTeAX,
KOTODHE f ONyOIAKOBAT B MEIUIWMHCKUX XypHamax: "Rewve de Pathol. Comparée”
a "Médec. Expérim. - Cahiers de Biothérapte - L'Homeopathie Frangaise"..

rrxasa V

MAKPOBAQIOIYH

MARpoOpraH&3MH, 3T "Memxd ¢ fepmeRTamu", Kark MY EHOTHA Ha3uBAapT,
ABJAVTCA OYEHL, MOUHHME areHTavE TpaHCMyTaumit, f coodmar B 1959 I. o cBO-
AX MCCISHOBAHMAX NO ceaaTpe. (O0pa3oBaHde 3TOrO MPOIYRTA MORHO OGLICHATS
TQIRKO NEPEXOIOM HATPATA KAThIMs B HATDAT Kamad. K HATPRPALApyDmEM CaK-
TEpAAM NPACOSIAHTOTCA HEUNEATADATPOBAHHHE MUKPOOPTAHUIMH, KOTODHE A3H-
ManT aToM Bonopona {(cropee MPOTOH) #3 Ampa RaulsAsg, UYTOOW EaTe Kanud,
9TO HACTyILIGHAEe HA HACTEHHYD A3BECT% GHIO TOM%KO OOHAM 43 acOeRTOB MAK~
POCACIIONAIECKOr0 HeHCTRAA Ha KamHd, A A OOKasam, 4TO Nake Takde CINBY-
1€ IMPDOYHHMUA KaMHA, KaK TDAHAT, MOIVIA OHT% ITyGOKO ACMOPYeHH NOpA MAKDOC-
HOM HacTymwieHZd. HacrymreHde Ha ASBECTHAKOBHE KaMHA GLIIO XOpomo A3BecT-
HO, 4 NOBPEXNEHAA, HAMONAGMHE HA ITAMATHAKAX, HE MOTUIA GHTT, NPANACAHY
TOISKO XumigeckoMy neflcTBuo 3arpas3HeHHof armocPepd. 1 Bo3Bpamapcyr K 9TOi
Teme BO II Tome. 3meck OPUBENSHH HECKOILKO OPAMEpOB CiACTeMaTAYECKAX AC-
CIENOBaH, KOTOpHE A Npomeian ¢ CeTATPOM, YTOOH YETKO MOKa3ars, 9TO

STO OWla TPaHCMYTAlWA, OCYCIOBIEHHAT MUKPOOPTaHuamamu. f BOCIIPOU3BOKY
HIKE CTDPaHUIH MEPBOTO A3MAHMA.
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CETATPA

a) Qouue uccaIenoBadAn

U3BecTHO, 9TO cenuTpa ofpasyeTcd HA A3BECTH BAAXHHX CTeH. HeoudmeH-
Hasg celdaTpa ABIAETCA CMECwD HUTPATOB A3BECTH, [OTama & MarHes3da. HaTpa-
TH KaUIRIMA A MarHAg yIaIAid, 9TOCH OCTaBancd TOARKO HUTpAT KAIAA, B HPO-—
A3BONCTBE CEJATPH, IJIA BHPACOTKU UYEPHOT'O OOpOoXa, Hampumep, @Wid IUIA XO-
0aBileHdsT B COJEH®A.

fl KOHCTATHPOBAN, COCRAGIZABAS H3BECTs CO CTeHH (ZA30uEpoBaHHO# OT HO-
YBH OATYMOM, He HO3BOIADIEM, TaKdM O00pas3oM, MATDANAN KANES U3 NOUBH HA
CTeHy) B TedeHZe IOCNHENOBATENBHHX 1l JeT, 4TO TaM BCE BpeMa 06pasyeTcd
CEeJIATPA. DbHIO HEeBO3MOXHO, YTOOH HEGOIRIOe KOJAAYECTBO KaIAfd, KOTODOE Ha-
XOOUTCA B A3BECTA, MOIVIO TakdM O0DA30M Tax OO CHAGEATH OPOM3BONCTBO
HATpaTa Kaldd.

Kiaccaxm TOBOPAT, YTO TaMm NPOUCXONUT XOpOMO A3BECTHOE SABIEHNE, XO—
pomo U3ydeHHOe, A TpyTH MO XHMUA TOBOPAT, YTO ITO HATpAdMKAIAL, OCYCIO-
BJIEHHAA CaKTepAaMd, KOTOpHE HM3BenTRH. 3TO OCLACHEHHe ABJIAETCH HemocTa-
TOYHHM, TaK EAK OHO KacaeTCA TOMpKC pearifyd HUTPAQUKaIAA; TaMm CHT OH TO—
JIEKO HATDAT HANsLdA, [IOCHE TOIr'0 Kak CASIH KaldAa OHIA CH YHeCEeHH Opa mep—
BHX COCKRAGAdBaHAAX. HAROrmA B WIACCAYECKAX padoTax He CTaBANCH BOMPOC:
OTKyZa MOCTYNAST KamaR: 4 ecd CTABAT BOOPOC YCHO, TO OTBEUANT: KAMAN?
€r0 XBaTaeT OOBCOILY, OH NOCTYHAST HOCPEICTBOM MATpAIMU; JeTKoe Ge30CHO-
BaT@JIsHOE yTBEDRIECHAE, He UMEDUEe HAYYHOI'O 3HAYEeHAA, X OOITOMY A YTOUHUT,
9TO MOE Ha(UONEHMs CHIA CHEeNaHH Hal CTeHON, H30NAPOBAHHO! OT [MOYBH, KO-
TOpad He MOTVIA HUOTKyHa mouaydarTs Kaaad (KOTOpHE, K TOMy %€, He MOT OH
MHT'DADOBAT® Yepe3 HeNpOHMUIeMyw 3eminn, I'Ie OH, K TOMy Xe, HaXOIdTCH B
BANleé HEpacTBODUMHX coveff: a AMEHHO, CHJILKATOB).

Paziue Accrenopadud, KOTOpHE g Hponelal, OpABETA MEHA K MHCIE, 9TO
CyuecTBYOT ClelmbAdecKds MUKDPOODTAHASMH, CHOCOCHHE OTHHUMATY, [Ipd HEKO—
TOPHX OGCTOATEN®CTBAX, OPOTOH OT OOPENENEeHHOTD IJAeMeHTa (He OT JnGoro).
A Beils OTHiMas aroM BONOpOIA OT aroMa Kalnugd, NOIydaeM Ranai (2OCa -

H o= 19K). JTO CIeroBar0 OH OPOBEPATH 3KCOEP:MMEHTANRHO. BHTd nponesna-
EH TPH CEpUU SHCMNEepAMEHTOB.

B nepsoil padora mposommwracy ¢ 10 mpoSupramu; B 5 HOMEmATH coenuHe—
HAE KaT-LHA, KOTOPHM ABIAICA YACTHIl KapSoHAT KaTsldd; B O Ipyr4x SHIO
APYT'O€ COCHUHEHAA KATsIMA, MDOHCXONAMEES A3 M3BSCTKOBO momopocnd Litho-
{haﬁnﬁunlcalcareuwr(HOCTaBneHHoﬁ 3apogamd Pyno B Jlowpacr 4 Jopuan). To-
ciae 21 IHA BuaepmuBaH4d npd 28 °C mox seticTBueM CaxTepiti cexdTpy NATydu-
J4 NpdpamneHue Ha:
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2,73 % B neppoit rpytine OpOCAPOK
5,71 % BO BTODOI,

CTaI0 GHT%, GOInIe JeM B [BA pa3a BO BTOpOHl [0 CpaBHeHUD C HEproft.

[IpodeccuoHapHHEe CTATUCTUKY BO3PA3AT, UTO 3TO YUCAO TPOCAPOR OHIO
CHIAMKOM MATHM, 9TOOH TOBODAT: O TOM, 4YTO 3TA Pe3yasTarTH OWId OOKA3aTEeNn-
HuM#A. TIOBTOPANA C 15 mpodupkamd, Geps HA 3TOT pas B KavyecTBe HCTOYHAKE
COSHMAHEHAA KaNAwIMA TOMLKO UACTHR KapOORaT KalsIdg. KONMWYEeCTBEHHO Onpene-
aary Ca 4 K, 9TOCH ODOCMOTpPETw®, NIPOMCXORAT I AsmeHerue K 13 A3MEHeHHA
Ca, Tak 4TO @MeJI0 3HadeHde Coimwe A3ameHenne Ca/K, d4eM A3MEHEHUE TOMRKO
K, mpadem a3mMeHEHde TOARKO K MOIVIO OH 4MeTs IpYyroe IpOMCXOMISHAe; HaGmo-
Jalocs yMmeHnmeHde Ca 4 ymenuderye K, Tak uto oTHomeHge Ca/X yMEHRUATOCK
Ha 6 %. HecMoTpa Ha TO, W9TO TOrHa, CTATAGTHYECKHE, yBeaudexHue K Swno no-
KasaTe.I5HHM, pelId ONAThr OOBTOPATR B COMsmMoM Mmacmrade, co 100 mpodupka-
Mid. H Dao Hdike pesome HeTaqeft DOCTAHOBKA OOWTA, KOTODHI mMpEBeN K IOKA3a-
TEARCTBY OYeHn BHCOKOIO [OBHMEHUS Kalufd.

HamomHam, 4YTO HeouumeHHAd CeJIATDA COLNEPRAT Tawike HATPAT MATHAA, KO-
TOPH yHANANT; OH IDOACXONAT TaKxe U3 KalslWA, HO 10 peaKmad 2003"80:=:
12M3; HaJlMLO, TaKkdMm 00pa30M, peakidsa, A3BeCTHad IO Ha’3BaHAem ''MeTacoMma-
TO3 IOJOMATOB", KOTHA ayTOTPO(HHE M aHA3POCHHE MUKPOOPTEHA3MH 3addApanT
CBOI KUCIOPON OT KansIUsd, YTOOH OCTANCH wMarumi,

fl opEHAT oCO3HayeHue :=: {(uurafi: 3KBABAIEHTHO), YTOOH OTIUY4Ty, 3TH
HYKIANO-CHONOTAYECKHe DeaKi#a OT peakip#t XamA¥ X ArepHO# (usmMKd.

U3oCpaxenae oqola -~ 1H = 19K ABISIETCA YIIPOMEeHAeM; OHO YKa3WBaeT
TOIBKO HA JalaHc NPOTOHOB. [IOCKOMRKY B 3THX peaxngAx He BadiomaeTes HK
MCOYCKAHAS, HU MOIVIOWEHAA 9YACTULH, TO MO 00e CTOPOHH 3HAKA :=: IOJIKHO
HaXOLATHCA ONAHAKOBOE WACHO NPOTOHOB 4 HEeRTDOHOB. (MeNOBATENRHO, HYEHO

OHIO0 OH 3a0ACHBATT,
40 Iy oo 3
ooba = 1H 2=t 18K

opugeM BexyauHH 40, 39 ABIAOTCA HE ATOMHHMHM Maccams (MAX MACCOBHMH WiAC-
MaME), a OCWAM IHCIIOM HYKTOHOB (OpOTOHH + He#tTpoms). Bumto Gm om#Gxoft mpu-
HAMAT® MX 334 aTOMHHE MAacCH 43 TalIAI] XAMATSCKUX TPYAOB (mepAOmAYeCRas
Kraccubaxannd @1y Tadnuna MeHmeneesa), Tak Kak 9T# MAcCH SBTIAOTCH TaKO-
BHMM MPUDOIHON CMECA U3OTOMOB SJAEMEHTR, BHODAHHON YCJIOBHO.

JTd CHOIOIMYECKHE DEaKUMU APOMCXOMAT ATOM 38 aToMOM; CJIeNOBATEeNEHO,
OHd BO3MOMHH, TONSKO €CHA CYmMECTBYRT CTAGLTRHNE M30TONH; 4X, BEPOSTHO, He
BCEra MOXHO NPOBEPATE C {IOMOMS0 HEYCTONUUBHX DAUAOAKTABHHX A30TONOB M

OCOGEHHO ¢ [TOMOilRK KOPDOTKOAUBYIAX UCKYCCTBEHHHX #A30TOMNOB; OHM CymecTBy~
T TOWISKO B €CTECTBEHHOM COCTOAHAZ B XMBOR RIsTKe.

AHAJIOTAYHO XBa aToma a30Ta MOTYT [pUABECTY K aTOMY KDEMHHAT; TOJRKO
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A30TONMH 14 4 15 a30Ta ABNANTCA CTACWILHYMA; TOITSMYy B KAUECTBE CTaCMI%-—
HHX 430TOMOB KpemHidA OyINyT OCHADYXEHH TOQI%KO TE, KOTOpHE MOIYyJavuTCA Npd
CTOXEHU HU30TONOB aszoTa 14 wim 15: 14 + 14 (28); 14 + 15 (29); 15 + 15
(30). MomHO OwrO OH Tar®ze NOXyusTs C + C :=: Mg, 2 TaK KaK CTaSWIRHHMA
430TONaMd yriaepona ABIANTCA 12 4 13, TO nojayudM TQIRKO TaK4e U30TOMH
Mars{ds, rak 24, 25, 28.

6) Bonee mompoGHHe MCCTENOBAHAA [0 06DPA30BAHANM CENATPH

fl mpABeNy HecKONskO neraneft ACCIeNOBSHEA O IHIOT'CHHOMY O0pa3oBa-
HAD KAIAA B copepxamel Kansii cpene, He nasad, TeM He MeHee, [IOJHOTO
IIPOTOKOIA, YTO OWIO OH CKYII'™™ J HHTEPECOBaNOd OH TOIBKO He3HAYUTEAsdAYD
9acTep CHELIZAIMCTOB. 1 XOTeN TONRKC NPONEMOHCTPAPOBATS CYWHOCTY OPAHATHX
AP8ROCTODOXHOCTE! B peayasnTaTe IOBYX NpPeIBADATENLHHX IKCIECPAMEHTOB, HUTHE—
POBaHHHX BHIE,

Cperut mag xyasTyp (B rpammax):

Tanpogocpar Harpas 0,25; cyrwdar Harpug O,1; xropan Hatpus O,1; cy-
AsPar TpexBaleHTHOro xenesa 0,002; cyrsdar maprasna 0,002; kapdoHaT Ka-
TeLdA 5; cylsBar aMMOHMS 2; NMCTWIIUDOBaHHAR Boja 1 000 cMS (cpenma A).

Cpena B: To Xe Ge3 cyiasfaTa aMMOHAA.

llpoBeneHAe IRCOEPUMSHTA:

O NMATpOB cpenm B, 3acesHHme 1 eM® azorHof CyclieH3dd, 3HEepravyHo ne-
pemelliBapT; OONOBUHY, TO €CcTs, 2,5 JUTPA BSTOr'0 IACESHHOI'O DACTBOPA BHId-
BEDT B JIPYTYD CKIAHKY, B KOTOPY®D NOCABIANT Cyasdar ammonus. Takum odpa-
30M DOTyI20T IBe cpead A H b. [OCTOAHHO mepeMemWBAvT NPd paclpeneSeHdM,
KOTOpOE CPOM3BONATCA COOTBETCTR®YHO IIA Kaxuofk mutarTexsHofft cpemy » 50
KOG dpiaenmeftepa Ha 100 CMB, B KaxXIyo 43 KOTOpHX HIoMmemasnT 3V e pacteopa

ARana3 Rond

Mpemunymue SKCHEPAMEHTH DOKA3ANA, UTO NOIHAH MUHBDATA3AIRA [IPO-
ACXOIAT VI KyAnTYyDATRHOR CDelH Opd HPOXOXUEHUE KOG Yepes aBTORTAB Opd
120 °C B Tewenze 30 MEm NOCTE TOTO, KAK K COLeDRAMOMY KOGABNEHO 10 %
230THO® kuc’HOTH + 10 % mepexucd BOXOPOLA.

BEwro pemedo cxexars NONQUHRTENSHYO OPOBEDKY, 4YTOOH MOCMOTpEeTs, IIe—
PEn 3acepoM, He HapymaeTCHA JI4 KOUIMYECTBEHHOe onpeneneHue K cpemamd A o
b 4 aBTORNIABADOBAHUEM, BHRIO npomenaHo 120 ONMHTOB WPA NOGABNEHUA B KAXIYD
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koacy 0,1 I xamma Ha cms. padorag cepdamd no 10 xord. YeeAxgdeHde K #ame-
pAIOC, Ha MaameHBoM (POToMeTpe JnneHmgopda IOocNe TOr'o, KHaK OFNHA H Ta Xe
KQiida CcHavala MCHHTHBALIACK HA BRAKYyM, KakK CBAreTeIr, 3aTeM C CONepxaHu-
eM CpeiH A, 3&TeM CHOBA B Baxkyyme 4 co cpenolt B, cTairc OHTh 40 H3MEpeHAH
A 3 citydaeB: OpH KOMHATHOR Temmeparype, 3areM fOcjae aBTOKIABHPOBAHHA
apx 100 9C, 3arem Nocie ABTOKIARMPOBAHAR NDH 120°, Ot™eTEM, WTO H3mepe-
HHA [10CJe SBTOKIABRDOBAHAA MPOBOLANKCH C TeMH Xe KOJNOaMd, KOTOpHE aHaIid-
3APOBANIACY OpH KOMHATHOA TemmepaType; OO 3TAM NaHHWM, BHavale, LA CBH-
Terenelt KoUX4ecTBEHHOE OfpejiesieHue He COWIO HyJeBuM, HO OHO OHWIO mepenpo-
Bepexo,

[locne aBTOKIABEPOBAHRR
be3s aBTORIABAPOBAHHA 30 man mpa 120 OC
Cpena A Cpena b Cpena A Cpena b

cpugeTeins| +K | ceunetens |+K || cBAmeTenn| +K |cBumeTens| +K
0 6,4 0 4] 8 14,1 6 9,4

OpupomaTes 120 mony9eHHWX YACKEHHHX 3HAuYeHUAR OWiI0 OH Tem donee CKyv-
HO, 4YTO 3HAYEHAA Ha KoIOy HOBOARHO Gua3kd mid 10 KOG, OOIBEPrHyTHM ONA-
HaKOBHM HUCHHTAHUAAM; pa3dpoc 3xecw Hedodwxwo#l, Tak KaK pedw, UNET O XOpodlo
U3BECTHOM DABAKO-XIMMUAYECKOM SARIECHAM, HO ONHAKO MOLYT BCTpedaTwCA KOJIGH C
HEOOHYHYM COCTEBOM A3-34 JOKATRHOM KOHUEHTpALKN KalAd B CTEeKIAHHON oTim-
BKe, { [pOBEepKa HacTOATeNRHO HeoGXOLAMAa; OHA Hpusesa K ynareHnn 10 koxo,
KOTOpHE IO&TH OWAGOYHHE IMPDH, A OHIH OCTABJICHH TOJARKO Te KWICH, ¥ KOTO-
PHX OHIZ HODMANLHHE COCTaBH CTewIa. fl OpdBely TOJARKO CPEIHDN BEeMAYAHY
3HayeHu#t, MOIy4eHHHX MpA KOMHATHOR TemmepaType, 3arem OOocje SBTOKISBA-
posarad opu 120 °C, mpudem 3xavewus, MOJNyYEHHHE B De3y/nTaTe aBTOKTARA-
popanmA npe 100 °C, ormnuwamrtes maro.

Takim odpa3oM, B NPUCYTCTBUE KyJAnTypansHo#t cpenw K, amcopdipoBaH=-
HH# KOJI0aM#, AecopCHpyeTCA, HO 3TO MaI0 3aveTHO P2 KOMHAaTHOR Temmepa-
Type, HO,TeM He MeHee, HEMHOTO CoJwsile B cpene A, KOTOpas CONEPEAT [OoGa-
BOYHO cyJndar ammoHud. HaodopoT, B aBTOKIABE 3KCCyHAlMA K Gosee 4deTkas
A 338METHO YIBaiAB2eTCH B HBYVY cpeJdax (BHUENPABcieHHHE 3HIYSHAR ABIAITCA
IeJeHdaMd {OTOMETDpa, He KATMGPORAHHHMA, [IOCRQIRKY peds ma O TOM, 4YTOOH
CPaBHUT<, A3MEHEHAA; 3TA IejeHAs COOTBETCTBOBAIN MpamepHo 1/2 rammu (0,5
MAKDOTpaVMA Ha NeJeH:de) Ha cMo.



Xon arcoepAmeHTa

100 rou6 (50 co cpemot A, 50 co cpeno#ft E) 3aKkpuBanucs CTEKIAHHHMA
HerepMeTAYHHMEA KDHERAIA, DO3BOIAA OPOXOLATE BOXAYXy (Bara colepxaT He-
IpeHelSpe&uMO8 KOJNAYECTBO K), A OCTABIANACE B CyHwisHOM mxady OpA 28 .
JKCOePHUMEHT OCTESHABIUBANCA, KOIIa HATpAPAKAIMA Owia moiHOX B KoJIGaX A,
np4deM Bce aoau:VHS npespamancs B/VOB; NpOBEpKA NPOTeKaHUA HATpAPEKa—
AR OPOU3BOIANACE NOCPEICTBOM [NOCTENOBATEARHOI0 OTGOpPA Ha AHAIA3 YEeTHpEeX
KOJIC CepHA A, KOTOpHE #MeJH CyA-dar amMMmOHUA, C HCOOA%30BAHAEM peaKkTABa
Tpacca. ITOT AHKyCAUAOHHHA Oepdol LIANCA ONAH MEeCHIl.

3areM NpOA3BONANACY, MAHepaIM3alf, KaK yKasaHO BHmE; A He OyAy Opd-
BOL4TH, KOJIGa 3a roaCoft, pesyarTaTH, CUATHBaeMHe C boromerpa; B COBOKyI-—
HOCTH IDMCHIEpCUA Hedodsmlad, # cpejHee 3Ha4YeHHe yCTaHAaBIUBANOCY TaKAM OG-
pa3oM I8 CcOBOKyusocTeft roaG:

19,95 B cperpe A
19,02 B cpene b

HuTepnpeTaimd, OCCyREeHae H KOMMeHTapu

B xondax, comepxamux cpely A, NON BIMAHAEM 3TON CpelH H JKCIepAMeH~
TQIRHOrO aBTOKIABMPOBAHMA, lIepen AHKyCaumeft, HOHH K , OKKIDZADOBAHHHE B
cTeKIe, IecopOApOBaNACEK, TaK YTO foTOoMeTp OoTMedax B cpendHem 14,1, Iocae
MHKyOaudd 3TH KOJCH DOKaswpala B cpenHem 19,95, TO ecrs, Ha 5,85 dousue,
wma Ha 40 % Couwme K.

KonOH, comepxam@e cpeny B, mocje 3RCHEDAMEHTATIRHOTC ABTOKIABADORA-
HUAA, NOKASHBAIA copepxaHue K B 9,4; TOI'ma Kak Iocne UHKydalgd, 3aKaHdf-
Bapmellcd AIEHTAYHHM ABTOKIGBUpPOBAHHMEM, OHM YKA3SHBANM HAa coneprande K B
19,02; T0 ecrsn, Ha 102 % domsme.

A Bedy aBTOKNaBApoBaHAe B Tedende 30 MUH He HO3BOIAET CTEKIy Brie-
JATs Gonsme K; 3To mokasano ucnwranMe npm 100 °C; s xond co cpenoit A
owro 13,3 (emecro 14,1 mpa 120°), Torma kak B Koadax co cpemot B srccy-
mar cocraeiasa 10,3 (BmecTo 9,4 mpz 120°); cramo Outvy, Ha 0,8 domswe mp4
1200. yem 0Opu 100° B cpene A # Ha 0,9 meHsnume B cpepe b. 3TO cpenHpe 3Ha-
9eHdA, TAK KaK OTCYEeTH C MOMON%O0 EeRAHALN TpPAINyAPOBKA COOTBETCTBYOT
MakcamansHot gyBCTBATEJNRHOCTA JoTOMETpa; 3HAYAT, C TOMYHOCT®PD 10 KpaitHedt
Mepe 0 eIUHMUH TPany#pOBHA CPEIHMEe OTCYETH ONLAHAKOBH IIpH 100° & npu 120°

Ecid OH 3ax0Tend yTBepAIATY%, UTO HPOAOTXATENRHHA KOHTAKT B TeYeHZe
MecAua opu 23 OC, BMECTe C Be3neftCTBMEM aBTOKIABADOBAKAA, MpHBEJS K nepe-
xony K ot 8,4 mo 19,02 B cpenme B, TO ecTs, Ha G,82 Soianme, TO 3TO TU3M-
KO-XumuuecKoe neficTere OPOABIIOCK OH Tark®e WA KOIO co cpemo# A, # My
umen® OH 14,1 + 9,82 = 23,72, TOorma Kak HaGapIarocs TOIsKo 19,95. A Bens
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NpenBapUTeXsHHll 3KCIepAMEHT OoXasal, dYTO, Hao00poT, Cpena A JIKCTparapo=—
Bana OH Jonstie K #3 crTewia. Takum odpasoMm, MH BUIAM, HEBO3MOXHOCTY ODEl=-
NMOJOKATY KAKyD-I00 MHTepHpeTanun, OTHOCAAyD yBeJIYeHAA K ACKINYATENsHO
K PU3AKO—-XAMAYECKOMY ABJIEHMD, NpA KOTOPOM Kaln® 3IKCTPArdpoBaICA OH U3
CTEKJa KOI0; 2Ta 3IXCTpaKudi CymecTBYyeT, HO OHA OHI2 mocuyATadHa, ¥ BHIOe-
O dBeEHHH2 3HAWEeHAA OKA3WBAOT, YTO 3TUM SBJIeHVEM Heldn3d [peHelpeds,
KOTIa 4chous3yerTca cTerIo (3ro xe QOHAapy&4BaeTcd, HO B MeHmWed cTenedd,
C IMADPERCOM).

JTOT IKCIEPEMEHT [IOKA3HRAeT, YTO HATPAPMKAIAA OPOHCXONAT KAR B Cpe-
Ie A, Tak ¥ B cpele b, 4 9TO BHeCeH@e COJIA amMédra BOBCE He FABIAETCA He-
OOXOIMMHM; 3aceB OaKTepuAMA CEeJATPH OHIO NPOBENeHO B ABYX cpenax, 4 aTH
OaxkTepsd, KOTOpHE MOTYT pa3sMHOXATSCA B aHA3POCHHX JCIOBAAX B DAcTBOpe
avmoHiflHOR cosd, pa3aMHOXapTCA Tarkxe a3poCHO, ACOOMw3ys TOrNa as3’0T BO3XY-
Xa; K TOMy Xe, EMEHHO TaK MPOUCXOIAT 00pa3oBaHie CeJMTPpH; OHa MOXeT Mo-
Jy4arsCA B aMMiagHoR cpelne, B XieBax, Ha #3BeCTA CTeH, HO Takxe # B JO-
Max, adCOTOTHO JMWEHHHX AMMiAAdYHHX BHIeJIeHANR, L14 HA MOBEPXHOCTA A3BECT-
KOBO}l mOUBH BO BJIAXHHX X Xapkux paitoHax, TOTYAC [OCHe ce30Ha noxmelr, rae
ee Co04paonT nomMeTaHAeM (M HEMHOrO COYCTA MOXHO clejaars BTOpOe NOEMEeTa-
e ). CeNMATPY MOXHO [OONY4YAT: TAKXe HA YACTHX X3IBECTKOBHX aTOoYRax, KOTO-
pHe OHCTPO ONYCKaOT B LACTBOP dakTepdll ceqMTpH; HA ITEX NODACTHX H a’3pU-
POBaHHHX cpellaY OaxTeph# DPAIMHCXANTCA Jydme, YeM B XHIKOM pacTBope, 4TO
YKasHBaeT Ha TO, UTO OHA CoJiee axTABRHH B a3DOCHWX, YeM aHa’pOCHHX yoIO-
BUAX.

Bunu nNpoBeneHH TaKke HCCACNOBaHMA, YTOOH OflpeneyauTs, Kakue mMaTepd-
alHd MeHwmlle BCEro BHCBOCOXZANT KaJIdi, TaKk Kak OH AMEeTCH BO BCEX Marepd-
arax B Bune chaenoB. Yauwky [leTpu A3 nupexca, HanoOJHEHHHe OUOUACTRIAAPOBAH-
Hoft pono#t, Haxonmauwe#cA B HUX B TedeHde 3 Henesw, NOKA3aIA yBeJUdeHAe A
BoOH Kanua Ha 0,04 Mr; C NOAM3TAISHOBHMU damKama [[eTpd cpemHee 3HaYeHHe
AcnuTaHHOR maprey cocraBano B cpenHem 0,06 mr; B HefitpaasHOR cpeme ¥ npH
KOMHATHO® Temneparype 3T#4 3HAUeHUA OCTAOTCA HEe3HAUATEABHMMMA, M HAX MOXHO
He yYITHBAT%, KOTLA pedn ANET O CPABHEHAAX B ONAHAKOBHX 3JKCIEPAMEHTAaNlp~
HHX yCJIOB4AAX, HaNpoTUB, 3TAM ABJEHAEM Helw3A lpeHedpeds, KOrixa peds MIEeT
00 aGCOTOTHHX 3HAYEHUAX K, COCTaRIANIAX TOIRKO HECKOARKO NeCATHX MELIH-
rpamma Ha Kamepy.

JTIM A XOT2J NPABTEYr, BEAMAHAE ACCISNOBATAIE} K MONBONHHM KAMHAM,
KOTOPHX Hy#HO 43J2rars, XKOrJa OHA 3aHAMAOTCA MUKDOONpDERsNeHAeM IR OOKa-
3aTeIbCTBA TPEHCMYTALMHE 3JEMEHTOB C y4yacTHMEeM KaludA; 3TO Ocodwi! cayyaf,
Tak Kak LA IPYTHX TPaHCMyTaudit ToMeXd CO CTOPOHH COCYLOB PEIKO ABJIAMTCA
3HauuTeqpHEMA. Jlyyle Takke, 4YTOOH U30eXaTy LIUTENBHHX NPEABAPUTENBHHX
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9KCOepAMEHTOB C COCyLamd, HPHOEraTs K ABIEHAAM, KOTAA MOXHO OOIYQ4TH
TPEHCMyTAUAX B BHCOKAX 038X, B HECKOIRKC MWLIATDSMMOB, UYTOCH MOXHO OH-
J0 OH npeHeCpedr, BITAAHMEM KOJG, KOTOpPOE B Hauoouee HeGIaronDAATHHX CIy-
9aAX pelxo mpesocxomuT Q,1 M. MH yBHIMM 3KCleDUMEHT, IIPOBEINEHHHE TaraMm
odpasom, kacapuaica mepexoia Hartpus B xammd (j,Va + g0 1=t ;gH).

Bosisiioe 3arpynHesse ¢ HeOGyYeHHHM NEPCOHANTOM COCTOMT B POM, 4TO Ja-
OOpaHT MOYTH BCeraa PaccyxnaeT KaKk XMMAK A 3a0HBAST O CHOJOIrAYECKOM fB-
JAeHAH., B OHOJIOrMM HAKOTHA HET HBYX NOKOCHHX cATyausl! B pasHHe MOMEHTH
BpPEMEHH, a AMGHHO MeXny MNOBeleHAEM CTEPWIA30BAHHOIO CBANETENSd ¥ 3acesH—
HOR naprdelt mozeT OHTY CQIRNOe OTIAYAE: MAKPOOPTAHA3MH, DA3MHOKAACT,, MO-
TYT DPOASBECTH JIEMEHTH, KOTODHX HET B CBHIETENAX; TaKuM o0pasoM, MH He
OymeMm ZMeTw Golsile TOI'O Xe XUMUYECKOT'O cOCTaBa, WTO M B Hagale, A 3T0
3aduBapT naxe 3aBelyonde JasopaTopPAAMA RJIM DYKOBONATENXX DadoT, KOTOpHE
A3-3a Ja0opaTopHO} NUBCeNHEeBHOCTA TEPANT A3 BANA 3TOY acOeKT: BepOoATHO,
HAIIOMHATY, 00 3TOM HeGeCHOJI23HO.

CBA3 b HATPUM-KAIMY

lIpn noBpexneHUAX HaNNOYeTHHX XeNe3 Harpal yMeHsmasTcs, Kam#t ypena-
YHBAeTCA Naxe OpA MaKCAMAISHOM HCKINYEHAM BCAKOTO KAIAR M3 OATAHUSA, TOI-
B8 Kak HaTpul ucyesaeT. PepmeHT, KOTOpHIE NPOASBONAT 3Ty TPAHCMYyTALWME Ha~
TPAA B KauAl, DpuBozuTcA B HefCTBHE ATLHOCTEDPOHOM; pPEaKLMA COCTOMUT B CJe-

nynomem
%%Nh + 180 L} ?gK
(oHa romaTcs Tax®e wIm “Na ¢ msOTOmAMH K4ucropona 17 # 18).

MHe Owra mpenocTemieHa BO3MOKHOCTY%, [0 Npocwde mpodeccopa IHIOKpH-—
Hosorau [leppo, ¢ memamuHCROro daxyanrera [lapusa, cresnars COOCHEeHHe HA
3Ty TeMy Hepell ero yYeHMKaMd A COTPyIHUKaMd B CoJsHdue CeHT-AHTyaH, B
[Japuxe, B 1963 r.

fl oGHapyzan 9TO ARAeH4e B 1959 r. y padoudx, padoTawmux B Caxape Ha

CAIsHOR Zape npd OypeHns HePTAHHX CKBAXUH, M MOKasal, 4YTO CydecTBOBaIa
napailieln MEXLY HUM M aHOM&IMAMA TenJoBOr0 JalaHca, IpPAYEeM 3TOT OOoCaemn-
Rzt He OCTLACHEM C [IOMOWNRK 3AKOHOB KIacChdeckoll busaxa, Tawkum oOpasom,
Ha0Inoanracy HeA3BeCTHad SHOOTEHHAA 3K30TePMAYECKad peakudd, KOTopas no3-
BOIAJA ITAM padouiM NOINEpXRABATY UX TEIIOBOe paBHoBecHe. MayueHme A3me-
HeHult daraHcoB Aa u K OpuBeno K OCRACHEHHD, 3 COMOCTABIEHAE C TEIUIOBHM
aaHcoM MO3BOJLAIO MHe IaTt NepBOe UHCJIEHHOe MpHGIAReHAe 3Heprud, ydacT-
Byome# B 3Tolt peamima: mpaMepHo B 1000 pas Sousweff, 4ev Opid XaMUdecKOR
péarupu, HO B NeCATKMA THCAY pa3 MeHwnlielt, dem 3HepTiaAd, BHUACHEHHHE B AIep-
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HO# Dusuxe, ABIAACK CBALETENLCTBOM TOI'O, YTO 3TO ABAeHUE CHOXOTAYeckoft
TPAHCMyTalA OTJHYAETCA OT XAMAY X KiIaccAyeckoif PM3MKA; MODANOK Beamran-
HH 3Hepruit MMeeT @Kaxy K3B; B XAMMM 3TO IJIEKTPOH-BOILT (3B), B anmepHoft
quanke - M3B (aT¥ uMCIEeHHHe 3HaueHUA OHAM, KOHEYHO, TONBKO U3Mepaemoft ya-
CT%0 3Hepria, Toit, KOTODAA B3aumonei#cTBOBana ¢ maTepmeii).

JemMand, B LOPTMYHICKON pi34010rd4¥ecKof J1adopaTopdd, MOATBEPLAl 9Ty
CBA3%w DOCTA Kamdd C Temueparypolt; ¢ KyJInTypaM# THaHA Toxe. f He Oymy me-
pevACHATs 3TA 3KCHEDUMEHTH, KOTOpHE HOpABENEHH B MOAX ApyraAX Tpynax. f
npaseny oonee NONPOCHO IKCNEPAMEHT, BHIOIHEHHHE B 1964 I'. B flmoxma mpo-
deccopom X.HKomawru, 3aBenyomuM JadopaTopaeit npARIanHOf MAKDOSHOIOTUA €C-
TECTBEHHOT0 PakKysawnTeTa NUTaHUA MyKOraBCKOTO yHuBepcuTeTa B HucHHOMMA.

B KoHue 1962 r. mo#t nepBu#t Tpym OWi A3maH B AnoHUM, X B Havade 1963 I.
Homaxy ycTaHOBAX CO MHON KOHTAXT C MOMOM%O MECLMA, YTOCH IPOBEPATY ONHY
43 peaxuift, KOTOPY0 A NPABOMAT; HEYATACY IPENBAPATENRHHE UCCIeNOBAHUS
[0 HallyNHBaHAN A MDATAPKE C erc COTPYIOHUKAMA ¥ yueHurami (1500), z B
1964 r. OH cooCuAT MHE pesyasTaTH, ONYCIMKOBaHHHEe BO DpaHimu B 1965 .
XypHarom cpapHATessHO# narororud. [103ToMy A NpaABeNy 3IECk TOMLKO CyTs.

OH mokasal, 9TO MUKDOOPTaHASMH, TaKue Kak IpoxseRl WIX ILTeceHd, CHO-
COCHY NPOU3IBONATH, Kaia#, KOr'Za OHM pacnosaranT KACIOPONOM # HaTDUeM,

3TOT 3KCNEDPAMERT OWI NOBTOPEH BO DpaHIlH; OHAO OTMEYEeHO, UTO BHAYA-
Jé MOJe3HO NPACABATY HEMHOTO KaTAT, Kak "3aTpapky™; TOTIa KOIAYECTEEHHO
OnpezeJAnT HE NOoaABIeHde K, a ero yBeysyeHuMe, K Tomy &e, aTo HaoLonalocs
BO MHOTHX peakuuax. Tp# Hodemesckue Jaypeara 1965 r. (Moxo, Zako6 m
JsBOB) DOKa3aAd, YTO BHEE OHpeNleNeHHOTO MOpOTa B HEKOTOPHX peakKpdax Nnpo-
ACXOIAT AHTUCHPOBAHAE; HA A3HKE OCpa3’0B MOKHO OWIO OH CKasars, ITO TOp-~
MO3, KOTOpHt GrokupyeT crmeludAdecKu?t PeH CHHTE3a ATLIOCTEpPOHA, OCTASTCA
GJIOK4POBAHHHM, NOK& NOCTATOYHOe NABNeKMe KAIMA He HacTYMET, UYTOOH NedAo-
KAPOBATy €ro; 3TOT TOPMO3, 3TOT "MONABATEN®" HYKIASTCA B HEKOTODOM MAHZ-
MAISHOM KOIA9ECTBE Kal#d, 4YTOOH OCBOCSODATRCA; 3TO OGRACHEHUE GHIO OCHO—
PeHO B 1966 I'.: HOBHE HCCABILOBAHMA, [TO-BUINAMOMY, NTOKAZANHK, 4TO 3HEC% eCThb
OpAMad IBdAynas NpdvaHa, a He OCBOGOXIEHME TOpMO3a, HO B 1967 I. 06BAC-
HeHKe MoHO, Kaxoda # JilzBOBa , Kasalocw, OWIO IONATBEpXNeHO. Karmm OH HHA
OWT Tam TOYHNI MeXaHW3M, KOHCTATUDYETCH De3yInTaT, X MH BO MHOTHAX caIyya-
fX 1271414 aHAIOTHYHY KOHCTATaldo, 49TO OCRACHAET OYeHw craduft "syxon”
TpaHcmyTamlt, BHIOIKEHHNX C ODOPACTA0NAMA 3epHAMY B IACTALTAPOBAHHOR BO-
Ie, Oe3 BCAKAX NOOABOK, IOX MPEIJIOIOM YIpOUeHAR epeMeHHNX; HO XU3HL He
COBMECTHMA C yNpPOWEHHAMH, O KOTOPHX 2a9BIANH TAK HasHBaeMye "TOYHue" Ha-
yKA; HAUTydlee NOHUMAHWE yCJIOBUR, B KOTOPHX NPOUCXOAST GHOTOTHYECKME
TpaHCMyTalHMu, NO3BOJAST BHECTA HEOOXONUMOE NMUTATENEHOE BEecTBO, HE MC—
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Kaxasg pe3yAsTaros, TAK KaK 43BECTHO, YTO  3TOT 3JeMeHT (WIH HeCKO-
JEKO) He MOXET TPaHCMyT4pOBATRCA B 3JMEMEHT, OO KOTOPOMy [POBOTUTCA 4C-
CIeNOB3HKe, HA KaK ACXONHHA, HH KAk nodaBreHHuw#, npudem !Ipdpona He Ie-
JaeT JoGo#f TpaHCMyTALAH.

JKCTIEPYMERTH KOMAKH

Tleppas cepus IKCOEPUMEHTOR

3KCITepAMEHTH OMHOI'O TUNA OWI4 OCYWECTBJAEHH C MBYMA BUIaMU [ICCEHH:
Aspergillus niger u Penicillium chrysogenum; Tak Kak 4x MOBeIEHUE MAIO
OTJIXYaeTCA OT TOro, 4YTO OWIC MpOIeNeHO C IPOXKKAMH, TO A He OYLy HUXe Npd-
BOIATY HONPOCHOCTA, OpUYEeM 3adHTSDECOBAHHHA 4YATATEN: MOXET OOPATATLCA K

BHIEYIOMAHYTOMY XypHAAY.
JKCOepPAMEHTANsHHEe MeTOIH

1) OGpas!H ACOOIS30BAHHHX MKKPOODPIaHM3MOB

B arofl cepuu 3KCHEpAMEHTOB 2BTOD UCHONR30BAN Saccharomyces cerevi-
siae (muBHWEe JpOXEM) Kak OpeNCTABATENSA COODYISHTHHX Ipoxixeft u Torvlopsis
utilis (Topyrna, Wi JOXKHHE IPOXKA) KAK DPSHCTABUTENA HECHOPYJIAHTHHX HKPOX-—
xelt, liTavv OWIA OOJY9eHH, UCXONA U3 KOIIEKUMHA TACTHX KYyIARTYyp,
ofecneveHHHx OCaKCKEM HHCTATYyTOM depMeHTalgsiA.

2) Metonu ompeneJyeHds K

Comepxanne K B CyXuX KWISTKaX MAKPOPIaHA3MOB, NPSNCTOAMmAX A3VUYSHUD,
OHIO ONPENSICHO OSHYHHM CHEeKTPOCKOMMUYECKMS METOINOM. HOHIEHTparmzZ K Kak
opdMecd B cpene, He CTepaidsoBaHHOA mo K, mepeij 4 nocae OpodeHus, des
3a8A37, OWIA ONpPENE/IeHH CHEKTPOCKOIMYECKAM CPaABHATEIRHHM METONOM HpiA AC~
NOAI%30BAHUM B KaYeCTBE KOHTPOABRHOTO TOUHO pa3daBJSHHOIO pacTBOopa cotd X.
To xe camoe Gwno miIg KOHUeHTpauui K B CBOGONHHX KISTKaX, BCIUINBAOTAX B
nerpudyrapopanHolt cpeme de3 K, nocte CPOREHAA KYJASTYPH (B KyJAsType IpO&—
xelt TBeplad Macca BCIOUINBAET HAl MATATeNsHO! EANKOCTHO; 3Ty MACCy OTHEA—
BT NEHTDAPYTAPOBAHMEM X B 3TOM CYXOM BelleCTBE KOIAYECTBEHHO OlIpeaearmoT
Kauait ).

3) Hcnonp30BaHHNe XUMUYECKAE NPOLYKTH

Bce ACMON®30BAHRHE B 3TOH CepAA OIKCNEPUMEHTOB XUMAYECKUE MPOMYKTH
OHIA NepeKPACTALIA30BAHN, CHELMaNTsHO NMpOaHATA3APOBAHH ¢ TrapanTtaed J.I1.S.
(fInoHcKOro MpoMHIVIEHHOrO CTaHmapTa). MCHONB30BATACH HaudoNee 4MCTas BOIA,
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KOTODY® MOZHO CHIO NONMYy4dATE C IIOMOWBD MOHOOOMEHHHX CMOJ.

4) KomiiOHEHTH KyJIsTypansHoi cpelu

KomnoHeHTam# HopmalTrHO® Cpenw, ACMONB30BAHHOA IR nmpoxmedl, Cwia Te
Xe, YTO M pacreopa Maitepa, TO ectw: IMpKo3a 10 %; Taprpar amMMmoHZa 1 %;
MgSQ4-7HoO 0,25 %; CalPQ, -2H,0 0,08 %; K;PO, 0,5 %; wacras soma xo 100 %.
dro mas cpein ceanerens (cpema ¢ K).

KoMnoHeHTH cpenu Ges K, ACOON%30BaHEWE IAA Ipoxselt, OWIM Te xe, 3&
HCckIoYeHaeM Toro, 4ro gocpar K ownr zameHex docparom AHa.

fcnNTaHde KYyJIRTYpPH BHIIOJAHATOCS [pXA HUCHOTH3OBaHAM Cpeln Malepa, Hc~
wmdaa focpar K a des gocdara Aa; cpasy ze craxem, 9TO OHO SHIO OTpHIA-
TeJLHHM; APOXRA He DasBABATACE 03 KaIuA WIA HATpad.

S) KyirnTypainHHe MeTOIH

B Raxnyo u3 dCOOI%30BaHHHX Koad (tuma Mro) Bwmsand 200 MI KyJAsTy-
patsHOR cpeld; KOAGH, C 4X COUSPRAMHM, CTEPATA30BATIACEK B aBTOKISBE IpH
DaBjJeHAM B 2 atmochepd B Teuenune 10 MuH,

Jociue oxnaxneHMa xaxknas KoI0a moJydaia B KadeCcTBe 3acesa 1 MI' HpOX-
Kel; KOJMYeCTBO Kalud, BHOCAMOE 3To#f npasuBkoft GO0 yyTs Huxe 1/100 mr
(Huxundt npemesr TOYHOCTY A3MepeHAM); TamuM 0CPA3OM, BHECEHWE KAIAS [IpH-
BABKOR OHIO mpeHeGpeXAMO MAaJIHM.

JKCIeDAMEHTANIRHHE pe3yAsTaTH

1) Ompenenelne KammfHUX "Dpumeceit™

B 3 Koxbax, comepramux Kaxmas 200 M1 cpeld Maftepa Oea xamua, crepu-
JAIOBAHHHX, KOHLUEHTpalUMA OUpeneJAldCy epel OpOoXeHideM; OHA CHIM HExe 20
M.I. (MALIMOHHWX moeft). 3aTem 3Té TPA KOAOH, HA GPONATRHOM CTQAe (mO3-
BOIADIEM JIyulle NepeMemuBars, OKCAICHUPOBATH KYISTYypPy) IOMEWATACE B Cyuld—
awhutt mkad npu 30 °C u Haxomwmacs Tam 72 waca (Boe BpeMsa Opd [epeMelnBa-
HAA). 3T4 KOJOH, CTeDAIA3OBAHHHE C AX COLEDKAMHM, He COIepRalf 3aponaHua
nocte MHKyOaudd B TeyeHau 3 [Hell He 0TMeYaloCcs HUKAKOTrO yBeaddeHss K.

<) Maccd CyXux KIETOK # K&, DOCKe KyMnTyDMOOBAHZA B HopMamsHoi cpeze (¢ K)

[locre mHKyGamd (4 MepemewnBeHUA) B TeueHe 72 4acOB B KAXNO KO-
Ge ¢ 200 m1 HopMantsHOd cpenw Matepa (c K) nosyuamm (ucxonmst u3 1 mr JpOX-
xeft), B 34BACHMOCTHM OT KONOH, OT 1,295 RO 1,4809 r cyxux wrerok ¢ Saccha-

romyces cerevisiae; cozepxaxue K COCTaBAATO Ha Koady ot 15,300 mo 16,280
M.
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B Tex ®e yciaosusax c Torulopsis utilis momyywra or 2,58875 mo 2,7106
cyxo% maccu, comepxaneft or 21,050 xo 23,860 mr X.

Buro O CRY49HO ODUBOIUTY Pe3yAsTarTH KOIGa 3a KoJlGoit; pasdpoc Gl
JZOBOJIBHO HeCOIBIlEM; Iarsile A NPABENy TatiALy CpemHAX 3HadeHaft,

3) MaccH CyXax KNSTOK @ CoxepEausd K B KyisType Ges K

B Tex xe IKCOepUMEHTRIBHHX yCIOBUAX, UTO X BHle, HO B cpeme 6e3 Ka-
g C NABHEMH JPOAOKSMA OOMYSMWIM CYXy® MacCy, MEHARWYNCH, Ha KOICy, OT
0,2756 mo 0,3202 © cyxoro semecTBa, cogepxamero oT 1,658 mo 1,831 mr K.
C Torula Swro or Q,3807 mo 0,5401 r cyxux KIeTOK, coZepiamax oT 1,954 mo
2,150 mr K.

Ho HamoMH#M, 9TO ONDHT, POBENEHHH# N0 KYIsTypH, NMOKa3ai, 9YTO mpaAMe-
ci (ACTHHHHE OpDAMECH M HOCTYIIEHAE K3 CTEKIa BCIENCTBAC HOHHOIO OCMeHa
C pacTsBopoM) cocramaaad 20 M.O., TO ecTs, Ha 200 mr 0,400 mr K. [Ipemmo-
Jared, YTO IDOXKM OOIVIOTANA BeCk ITOT Kam4#, TO ecrs, Maxcumym 0,400 mr,
KOTOPHE [OCTYNWIA X3 KOJICH, OwWiId OH 3K30PeHHHMZ, A 3ITO MAKCAMyM TOIO,
9TO CIeNOoBaro GH BHYECTH, YTOCH OMNPEHEJATY, 3HIOTEHHHA HOpPONYKT.

Hixe A npABOXy CBOmHY® TaOALyY CPSINHUX 3HaUeHall Ha KOJICy; 43 HAX
MOXHO OyneT BHYeCTs (M3 KaxXnxoro sHasesua) 0,400 M, UTOOH IOJYy4aATY YUC—
TYD MAHMMAIBHY®® Maccy odpasosapmerocsa K.

Macca cyxoro mewmecrtsa Macca K
V) ) Bax
¢ K 6es K c K ce3 K
597,4 61,1 9,35| 0,901 | Aspergil. niger
906,6 189,6 10,27 1,049 Penicil, chrysoge-
néim

1361,6 299,3 15,84 | 1,749 | Sacchar. cerevisiae
2634,9 460,0 22,37| 2,017 Torul.utilis

I CpaBHEHUA MH [IPUBEJHM TaKgke pes3yanTaTH, HOJYYEHHHE C [UIECEeHBW.

KommeHnTapait

U3 aToit TadmuuM caeiyeT, WYTO B KyJAsType, comepxane? sHauale Kaimit,
Ha(IpIaeTcd B S5 pa3s GoIsmies IIDOXIBOINCTBO CYXOI') TelecTBa 4 YTO B 3TOM
CyXoMm BeiltecTBe oCwad macca K 6.1i3ka, B cpenHeMm, K 10-KpaTHOMY KOJIAYECTBY
TOI'0, YTO HOJy4anT B KyJAsType Oe3 K; WIH ewye, 4UTO CpelHee IIPOLEHTHOE CO-
AepraHide K B CyXoM BemwecTBe HpHMEDHO B 2 pas3a GOJSe BHCOKOS, YeM B Bele-
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CTBe, NOIyYEeHHOM KyJsTypoil de3 K. IpOINyKTUBHOCTY: IpOX&ied NpMMEpHO BIBOE
goawlie TOrO, YTO HaeT IUIeCeHw; CpeiHee 3HadeHMe Mpod3BoncTBa K, Ipoxxa-
MiA, cOcTaBiAeT npaMepHo 1,8 Mr 3a 3 IHA, 43 9ero BHUTYTCA 0,4 MP KaK MO
Tyu4e AMETY, IK3OI'EHHOE MNPOMCXORUEHAe; Tawim 00pa3oMm, OCTapTCA, M0 Kpal-
Heif mepe, wiactHe 1,4 mr ¢ nocepHoft Kyastypoi#f, uto npusocar 0,01 mr K
{cienosarensio, 3a 3 nmHA K ypeasu#BaeTca npumepso B 150 pas).

BTOPAA CEPAA JKCTIEP/MEHTOB KOMAKA

llpomosxad 4 3aBeplad CBOK HCCHeNOBAHWA, KOMaKM Oepenal MHe, B Ha-
gajqe 1967 r., DPe3yJsTATH CBOAX 3KCHEDPAMEHTOB, BHITOJHEHHHX B 1966 r. HO
29 WwTaMMmaM MUKPOOPTEHU3MOB, U3 KOTOPHX 25 YyYaCTBYOT B KaradoadaMe
cupolt HedTH, & 4 OPOACXOHNAT U3 OLHO! CENeKTHBHOR KyJsTypPH ammoHuHuMpy—
DIAX MAKDOOPIaHM3MOB, DAasJaravmixX MOUYEBHHYy. JTA NOCHEnH4e MHTEepecyoT ce-
nsckoe xo3aficTBo. [lepBue ABIAKTCA OpemMeTOM UCCIENOBAHAR BO BCEM mupe,
TAK KaK OH{A NMOCTaBIANT OesIkH, AMevnde, KAYeCTBEH:O A KOJAMYeCTBEHHO, COC-
TaB OeJKOB mfAca (43BECTHO, 43 MHOTOUMCIEHHHX crareft B npecce, 4ro Bo (pa-
HUA, B beppe, Ha HedremepepadarupawmeM 3aBofie B.P., QyHKUMOHAPYET IOJY-
ODOMHIVIEHHAA CTAaIUA, I'e NMPOBONATCA HUCCHSNOBAHMA, B YACTHOCTH, MO GaKTe-
pArM, pasfiaranmndM rapaaHu cupoit Hepr, # B Jasepa mymeH k 1970 r. mopo-
MHUVICHHHN 3aBoi ¢ repsoft crameft B 16 000 T/ron Geskos).

My coodmand, 4TO IepBHE HUCCAENOBAHAA XACATOKA KOMaks NoKazam GHC-
TPOE yBCJAYEHAE CYXOr'0 BeulecTBa, colepramero daiee 40 % IMUeBHX GEJKOB,
C MOMOW®0 NMABHHX Jipoxrelt. Ero padoTH BHUA HA OPOMHIVIEHHHE MPAMEHEHAS B
naneso#t orpaciu. Ho, Kpome TOro, OH MOKA3&KT , YTO MOXKHO MOJYUATS OHCTPHH
POCT MUKpOOpraHa3mOB, YNpasmHAA B OATaTeNsHolt cpene kamaft (pemko mcrpe-
dapodticd B fIDOHAA) Opi yCroBuM, YTOCH 38MEHATH COM% KATAR CON%D HATDHA
(oGirsHO cogepiaue#cA B MOpe # JeTKO ASRTSRAaeMolt), A YTO CyXoe BelecTRO
odoramailocs, TeM He MeHee, KamdeMm, KOTODPHH MOI HOCTyIaTs TOIBKO A3 BHE-
CEHHOIO HaTpds,

To xe camoe OH yCTaHOBWI C 29 wmTammaMi MHKDPOOPI'aHA3IMOR, UCIOIR30BaH-
HEMA B 1966 I'., ¥ HUZe [TpUBENEHH Pe3yJRTATH, B MIWLTHIpammax, B KyJABType
¢ K 4 6e3 K, mocne nByx mHelt mukyGanums mpu 30 °C.

JKCHEePUMEHTATRHHA METOL HS O0TA#YaIcA OT TOro, KOTODHI YKa3ad pasxee
AT [ieceHell u ppoxxeil, A He CyLy ASTATA3MPOBATS COCTARY Ccpeqd ACnoiIs3o—
BAHHHX KyJBTYP LJIA WTeMMOB PAa3J0XeHAA HePTA, 3 Taxxe LI TaxKOBHX MOYeBU-
Ey (cm. Ha aTy Temy: Rev. de Pathol. Comparee. [lapuz - ampeas 1967 r.);
A He Oyly Takxe HNPABOLATY PE3yAsTATH IA KAKIOTO A3YYSHHOTO KOMAaKd wWTam-
Mdd, & A [PUBBLY TOISKO HECKOISLKO OPAMEpOB B TaGiisue. JTH pPe3yasTaTH KO-
BOTSHO (3MEHYMBH B 3aBACUMOCTH OT DORA MAKDOOPIaHA3MOB, Ho Oiee OHHOPOI-
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HH MEeXIy pasHmMi BALamd OJHOI'O 4 TOI'C Xe poIs.

Macca cyxoro | Macca GeaxoB Macca K
BellecTBa
HITavv cCK (6esK| cK oe3 K ¢ K de3s K

Candida lipolytica |1940 | 980 | 680 | 390 | 0,930 [ 0,510
Botrytis {fuckeliana | 1300 520 500 240 0,770 1 0,240
Ps eudomonas fluore-

scens 1280 540 580 250 Q0,730 | 0,290

Mocardia sp (cpenHee

no 13 mravmam) 521 217 194 78 0,294 | 0,142

Corynebacterium sp

(cpemiee mo 2 wrammam) | 379 165 130 70 0,193 | 0,095
KommeHTapuh

MeTadouu3M 3amMeflIfgeTcA, KOrza Kardf 3ameHADT Ha Harpuit: de3 K ume-
eMm, B cpejgHem, Toanko 40-560 % CyXoro BewecTBa, CeJKOB, Karad, NOIyyeH-
HHX B KyJasType C K.

MHTepecHO KOHCTATHPOBATh, 4TO mpudamnAs (Ha koady B 200 mr) 3aces
B 1 Mr mTamma MHEKDOOpPraHW3wuB, ModydaeMm, 34 IBa OHA, B 1540 pas Goasme
cyxoro sew2ctpa , ¢ Cardtda lipolytica, B cpeme ¢ K (comocrasum ato ¢
TéM, 4YTO HEKOTOpHE IPOXAM MOLYT ylBadBaTy MACCY KaxiHe [Ba 4aca), & B
cpene G6e3 K aror mTammM Kan B 980 pa3 Gousile CYXOro BemecTBa.

Ho crenyeT Taxkxe OTMETHT®, UTO 3aceB He npmHocux 0,010 Mr Ramas o 9TO
B KyJsType Oe3 K mmmeyxasaueult mramm mzan 0,510 mr K, T0 ectw, B 50 pas
goxwlle; KOHTPOJAL 38 NpUMECAMH [OKa3al, 4TO yMeHmueH#d K B xumxoctd, oc-
Taplelicas Docre K3BIEYEHUA CYXOro BellecTsa, He HACHKONATOC%, YTO NpHBENO
Komakn K BHBOLY O TOM, YTO KOJM4ECTBO K, HAlNEHHOrO B CyXOM BeuecCTEe,
MOXET HNOCTYNAT® TONRKO A3 BHECEHHOI'O HATpuA (HanoMuHaem, UTO €CId ONHO-
BPEMEHHO OTCYTCTBYOT K #4 Ma, TO HAKAKOe Da3MHOXKEHAE KyJnTyp HEBO3MOXHO).

TPETHI CEPHA JXCIEPHMMEHTOB X.XOMAKH
(coBmecTHO ¢ mucc Taxawko PyixuMoTo)

[fog pykosoicTrom X.Komaku ero coTpyiHrua mucce Takuko OyIMUMOTO Mo-
BTOPILTA HEKOTUPHE 2CNeKTH NPeIHIYWMAX KCCAeNLCBaHMi, UYTOCH KX LOMCAHUTS,
A A00aBWIA K HUM HOBOS UCCHASIOBEHEAE MO MpOM3BOJCTBY OEJIKOB M ¢ocgopa
TATATE&IBHEMA MUKDOOPTEHM3MAEMU NOYBH WM He@TH, KyJpTUBUPYEMHMH JTHCO B
HOpMAaIRHO! N0 JOCPOpy cpefie, JHGO B cpene, JMUEHHOR Ha 9/10 ¢ocpopa, au-
G0 B cpele, OOJHOCTRD JANCHHON Pocdopa. llpoBeneHo Takme UcCIemOBaHMe TO
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NoTpedileHdd IIMKO3W U O0PA30BaHI0 CNHPTA XMA KUCAOT HEKOTODHMA A3 3THUX
MARKPOOPraHA3MOB. JTO MO CaIydaw Jucceprauusd T.PysxumoTo.

VcooenoBakue X.H{ovaky # T.wyIAIMOTO OHTO J2pEHaHo MHe, dYTOCH A ero
npeicTaBAd YATATEJIAM HE DpaHuy3ckoM A3nke, OHO COCTOUT, B OCHOBHOM, N3
Tadull, KOTOpHEe OWIA OH HeynOoOOBapuMH Ge3 KOMMEHTapds, HO 4qaTaTe]s Hait-
leT HUXe HeCKOJAwKO TalIdil B KQYECTBe MOKYMEHTaInHOH WLmoCTpaiii.

MHe He Mmokasalocw MOJE3HHM BOCIPOU3BECTA MPOTOKOI 4dccaenopaHuit. O
CylleCTBeHHO TaKol &e, Kak 4 B NpeIHIymUX 3KCIepAMEHTax. i HalOMAHaN TO-
JnKO, 4TO KYJISTYPH 00pasywTesa B Koiadax, comepxamux 200 MI DATATEAsHOIO
pacTBOpa, 3aCEAHHOI'O IMPABABKOR MHKDOOPTAHUA3MOB, NPOHUCXOHAWMX OT YNCTHX
AneHTAPAAPOBEHHHX WTAMMOB; KOJIOH IOMemanTcA B cymwisHu# mkad mpu 30 °c
A AHKYOADYDTCS B TevyeHAe 72 9acoB, NMpAYEM BCE HNONIEDEAXBAESTCA NIPA Henpe-
PHBHOM NEpEeMenABaHAd,

MHe He KaxeTcq IOJ23HHM BOCNDOAIBOIATYE TaGMALy MO NOTpeCNSeHAD In-
KO3H B HOPMaI®HOR cpene, 0O CPAaBHEHAW C Pe3ylnTATaMA, OOJYYEHHHMA B Cpe-
ne, JumexHoR Ha 9/10 anm nondocTww gocdopa; aHaNOTAYHO He OYIyT OpABENS-
HY HA Tadqaua no Cnupry, OOPA30BaHFOMy HEKOTODNMK WTaMMEMHA B HOpMaTsHOMN
A jqameHHoR} Pochopa cpeie, Hil TAGIdla OO OCPA30OBAHAO KACHOTH, 8 TaKxe
TadInua, B KOTOpoX pasndgaeTcs JeTYJad KACIOT2 4 HeleTydad RACIOTZ, DTH
JOBOJN®RHO NJIAHHHE TAOMUIUH NOAXHH OPelCTaBIATY: AHTEpec TONRKO IIA HeGOoTn—
WOro 4MC/IA cHenramicToB. Humecienyoua#t Tekcr He npexcramrted B 1M aana-
Hia#, OH Howes 1O MeHA mo3xe. OH BOCIDOUSBELEH 110 MOEMy TEKCTY B "Revue
de Pafhologie Comparée et de Médecine Expérim.”- mapr 1969 r.

1) NsmeHeHde conepxaumit karaa

A DpOLMTADYD TEKCT, nepenmaHHui X.Komakn, # My Gyfem CCHIAT%CA HA
Tadnily I, KOTOp&as NpABOIAT KyJlwTypainHHE CDeNH, C A de3 K, mm DasHuX
THIIOB MHKpOOPraHumamop {(cpemd Ge3 K moaxoCTso JdleHH coselt K, KOTOpHE MO-
TyT OHT% 3aMeHeHH colsd #a). B radmaue I yxa3aHH MaccH CyXoro BellecTBa
304, noTamwa 4 OeJKOB A 12 pa3HHX WTaMMOB MHKDOOPIaHU3MOB. PacyHOR 6
BOCOPOU3BONAT TPAPAYECKA PE3YARTATH LJIA TpeX WTaMMOB DAa3HHX THIOB.

Texker X.Homax# U T. bymzumoTo

" B 13 roidax, Kaknad ¢ <00 MI HOPMAIsHOR CpesH \TdlN 1, I1I, III &
IV), ¢ novouslo KyJAsTypaInHOTO MeTona NpA NepeMeiiiBaHAY B T2YeHAe 72 ua-
cop npz 30 °C, norydaoeT OT 130 mo 1513 Mr cyxdX KIETOK MAKDOODIaHM#3MOB,
conepxamdx OT 70 o 840 Mur K>0 B atux cyxux wrerkax.
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- - - B cpene de3 K

Pac, 6. HecKourko mpMMEepoB M3MEHEHMA 34 72 daca MacCH CyXoro se-
mecrpa. ladpy B kpymoukax: 1l.Aspergillus niger; 2. Urococcus; 3.Saccha-
romyces rouxii

Tadmaua I
KOMIOHEHTH KYJSTYPANBHHX CPEL
I. = JUIf MAKDOOPI'aHU3MOB PAVIOKSHAA HeprA:
(a) HopmareHan cpema  (0)cpenma, muwensas K (B) cpena, JMweHHas P

Cwugaﬂ Hedry, 1% (ro me, kpome) (HopmalrHag cpexna,Kpome)
ne§3g§4- 1280 0.2 Na H PO, 0,3  NaiyPO,-12H,0 0,02
$0,-*H0 0,02
1 0,001
Fes0f 0, 0005
M5S0 0. 0002

yucTag Boma, HonoaHsmas no 100%
II. - Jlis MAKDOOPI'ZBHMK3MOB MOUEBMHH:

Mo fiPOs 1211,
4.
Mo*~sQ, <H
cleod” 2
KC1

Tumko3a

Bona no 100 %

1II. - Ira onzceneit:

[Jmoxosa
Koo
4 7H2

PgSOz;-’?HgO
Bona 10 100 %

IV, = Jlna npoxxei:
Tioro3a 10,0 %
Taprpar ammoH#a 1,0
Mg S -'?HEO 0,25
CaHPO4 «2H20 0,08 COXPAHEeHO
K3P04 0,5 NazPOy 0,9 3ameHeHo Ha KC1 0,53 %

BOIa a0 100 %

%
% Nazfﬂ’04- 12H,0 0,01

acnch

NeCI 0,05

PeoeeM
COOOM

xR

OnymeHo

LOLLew
OO UIC
E(ﬂ(ﬂ
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B 13 rorcax, kaxnag ¢ 200 mr cpemy 6e3 K (mmm I, II, III 1 IV), c
DIOMOLBD TOT'O XE& KYJIsTYPATsHOI'O METONA M B TeX e YCIOBMAX, MOAYYanT OT
20 1o 930 Mr cyx#x KISTOK, COXepRamAX OT 8 1m0 320 Mxr KyO(ouens umarae
3HadeHds 130 # 8 min K50 — wm 70 ¥ 20 0ig cyxoro BemecTsBa — NPOECXOOAT
or A.ttaconicus, koropwe mroxo passutH).

Tacuuna II
SHAYeHHUT B MT': cK Ces K
Cyxoe J3oia 0 CHpo#r | Cyxoe 3oua 0 Cupoit
tlrr ammed ano %2 degox BZBO f2 Oegon
A. terreus 720 25 0,290 350 390 18 0,21 150
A. niger 1316 59 0,630 510 630 25 0,29 360

R, nigricans 1113 50 0,550 390 390 17 0,21 160
Urofacillus 21 1339 61 0,710 490 710 29 0,31 390
Urobactllus 22 930 29 0,320 370 410 18 0,23

Urobacillus 23 1121 50 0,540 390 370 16 8,%} 150

UroBacillus 24 1139 49 0,530 410 380 17 160
Heunestupuumpo-
BaHEN# mTaMMm

#4293 530 23 0,240 290 290 13 0,16 150
T. lactis
condensi 210 8 0,110 90 130 6 0,07 90
H. anomala 240 11 0,130 110 110 o 0,06 40
S. rouxii 320 18 0,210 160 160 8 0,11 90
P. chrysqgenun? 1513 68 0,840 650 930 29 0,32 170

3IecCh yMeCTHO 3aMeTATs, YTO MeTaCONA3M NOBOALHO 3aMELIAeTCH, ecid
38MEHAT Kannll HaTpHeM B KyJARTYpPAIsHOR Cpene; TOrma MMBNT TONILKO OT 40
10 60 % cyxoro semecrBa, CEJKOB M K&I4A. BANHO, YTO Geaka ApPencCTAaBIAnT
or 30 m0 40 % CyXHX KIETOK; 3044 COCTEBIAET 4-5 % B CyXom BemecTBe, a
Kamlt (BHpameHHHE B K;0) paBeH mpiumepHo 1 % 3onm ana 0,05 % cyxoro peme-
oraa, wm eme 500 M.A. OocKe Tpex mHe#l HHRyCaima.

H3meBeH#e KoHueHTpama® K B KyJarTypatsHol cpene Heas3d OWIO ompene—
JATE" .

KomveHTapuft

fl TOI®RKO 1OGABIN, YTO 3TE pPe3yA%TATH HAXONATCH B TOM Xe pycre, 4Tro
# T€, KOTOpHe NPABENEHH # ONyCJMKOBaHW B BHIEHETADOBAHHOM XypHale B CeH-
TAOpe 1960 I., pacnpocTpaHeHHHe HAa GOMwMee YACTO THIIOB. [onTBeprarocs
TaKze, 9YTO MOXET UMETr MeCTO NDH BBENEeHAM HATDHA DasMHOXEHHe HEeKOTOpPHX
MHKPOOPTAHA3MOB, C yBEJNAYECHAEM Kaldsd, OOCKONLKY Ha%e B cpene Ges K Haxo-
JAT KL} B CyXOM BeWECTBE, M MHOLLA C YyTh GQIEe HU3KIM o0miuM Ccofepxa—
HAeMm, Kak B Aspengillus terreus, Korjpa, B cpere ¢ K, Ha kouady ¢ 200 OM3.
mmeercs 0,290 mr K50 Ha 0,210 Mr B KynsTypansHolt cpeme des K. Lia JPyIAX

BUIOB, Haubwaiuee yacTo, odmad Macca K B CyXoM BemecTBe B IBa WIM TDM pa3a
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mMeHsHe, # KpOMe TOro Macca Cyxoro semecTsa (M3 HAX Geaxt = 30-40 % cy-
XOro BemecTBa) Takke B JBA AL TPA pasa MeHslle B cpere 6e3 K.

2) HameHneHde comepxaHmit focdopa

a) CHavana g np4Belly TeKCT, mepejaHHui® X.Komaxa:

" B 24 rouaGax, kaxpaq ¢ 200 mr mopmarsHoff cpemm (rmmu I, II, III
4 IV), c ooMomwo TOrO Xe KyJAsTypalsHOTO METOla X B TeX Xe YCJIOBAAX, MO-
JysanT oT 130 mo 1339 Mr cyxoro pemecTBa, colepxamero ot 3100 mo 29000
MKT P205.

B 24 xonGax, xaxues ¢ 200 M1 cpemw, JumeHHo#f P (ramw I, II, III &
IV), Tem E3 RyAwTypaIsHHM METONOM I B TeX Xe VCJIOBHAX, NOAYIamT OT 69
A0 710 Mr MEKpOOpraH#sMoB, cozepxamsx oT 1300 mo 800U MKD Po05 B 3THX
CyXAXx RAeTRaX. B KyiaxTypaawHol cpeue Hels3f OHIO OCHADYRATY HARAKOTO H3-
MEHEHAA KOHMNeHTpauua P"

6) [pencraBrende pesyXsTaToB. M3meHerse P, KoTOpoe eme He GHIO Ipe-
IMETOM NMyGIEKalMA, CyIeT paccMOTpeHO Golee HOIpodHO. B Tadmaue I Haltmem
COCT&B YETHPEX THNOB KyJRTYPATsHHX Cpell PasHHX BMIOB MUKDOOPI'S8HE3MOB.
OTMeTAM, 4TO cpena ¢ HemocTaTkom P comepxar B 10 pa3 meHgme P, gem HOp-
MalsHas cpena, B cpeiax Teama I & II; B cpeme III (m1a mreceme#f: acmeprai—
JiH, OSHAIWLIAHH...) cpejia MONHOCTED J4meHa P; mis cpel IV (mpoxxa) oc-
TASTCA HEMHOrO MOHORarsiakpocgara, HO IiapHOe BHeceHHe P B HOpMATnEYD
Cpeny oCycioBIeHO focdaTom Kamis, ONymeHEHM B OOemHEHHOR cpene. 1 ynoms-
HyX B Tadiunax oJIopo "JAmeHHHHA"™, ymoTpedieHHOe B TAaKOM CMHCIE: yTpara
RTH HeROCTATOYHOCTE 3JEeMeHTa, OOCKOIRKY CYymecTBYOT ABa caydas (cMoTpd
Tadmany I); CJAeHyeT OTMOTATH TPA BMECTAMOCTH 3HAYEHHS ITOTO CIOBA B Ji-
pycce: "AHOMmanZsm, OGHADYRABAEMas DACTEHHEM, KOTODOE pacTeT HA NMOoYBe, iO-
JAHOCTBO JAWERHO! OmHOTO 43 anemeHTOB (...), KOTOpHe eMy HeoGXOmAMH B CO-
BCeM MAIEHRKHEX 038X, AI4 Ha NoYBe, CHMWKOM GemHOX Ha saemerTH (... ),
HeOOXOnUMHEe B HOBHIIEHHHX L03aX", M MMEHHO B 3THX IBYX CMHCJIAX HYXHO {10~
HEMaT% 31eCs CJIOBO "JIMIEHHHA": "NONHOCTLO OCHEJeHHHA" wix "CIamKoMm Cen~
Huit".

B radmnne III HafiieM pesy/nTATH, T MM Ha3BAIK "oGeIHenHy© Ha P cpeny"
Takyw, ROTOpad nefduMrHa mo P, no nmomio#t yrparw P mis HEeKOTOpHX BUIOB,

HeCROIRKO HpamepoB pesy.asTaroB BOCOpouspeneHy rpafuyeckd (puc. 7)
UCKINYATENRHO JJIA NPOX3BONCTBA CyXOro BemecTBa (OTMEYAnT NOCHENCTBEE HEe—
GJIaronpuATHOre BOsEefiCTBMA HemOCTaTKa .o P, cMArYesHHoe TOILKO - IIA mec-
TH OCTaBJIEHHHX IDUMEDOB - ¥ Urogacillus; nouyemy, yBHAIEM Jatsie ),
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Puc. 7. HeCKOInKO LpAMEpOB il3MEHEHUA 34 72 daca MacCH Cyxoro peme-
CTBa.

Undpy B KpyRouKax: l.Aspergillus niger; 2.Penjcillum chiysogenum;

3.Urobacillus; 4.Saccharomyces ceré%xs:ae; 5.Candida lypolytica;

6.Torulopsis lactis condensi. (OTmeTdm, 4yTO, M3jauM, Haudolee aK-

THBHEM B oO0eIHeHHOX Ha P cpeze samiserca urofacille)

B) KommeHTapuit

MHe Ka¥eTCH OOJEe3HHM NPOKOMMEHTADOBATY DPe3yARTaTH TaCH4IH III OTHO-
caTe/NRHO focdopa; Oylem oOpayaTsCA Takke, IJII Kaxgoro suna, K radimane I
KOMIIOHEHTOB, YTOOW 3HaTn, 4YTO CONEPXKAT N0 P KaXmad Kojida. fi He Oyny Ine-
JaTy, [OVIHOe UCCHeNOBaHMe, ero MOXeT CclejaTs KaxiHil, pYKOBOACTBYACY Huxe-
CTeIyvlAMA Npamepami. A Oyny YYATHBATL TOILKO 3HAYEHAA, [OJMYJYeHHHE B fAe-
PauuTHEX o P cpenax, Op4dyeMm NpUABENEHHHE LA HOpMasInHOR cpermH LadpH na-
HH TaM Kak CBAIETENH, OCHYHHE 3HAUeHAd, TOTIA Kax KCCIeNOBaHMe B CHIBHO
JAnesHOR P cpelle —~ AT NOJHOCT®Y JHMeHHO# P - ¢ 3TMMH MAKDPOCDIaHHIMAMH,
o0 MOMM CBEIEHAAM, HE NPOBOIWIOCY. H Tawkxe He OyNy paccMaTPUBATR HM3IMEHE-
HAA CYXOT'0O BeileCcTBa, 3WIH, OEJAKOB, KOTOpDHE MOXHO JEeI'KO CPaBHUTy, H IOKA-
3uBapiIie, 9TO NDOAIBOLCTBO CYXOI'd BemecT=a MOXET COHTe [HpmMepHO B 10 pas
GOiptiAM B HOpMaTpHO# no P cpege.

A BO3wVy ABa ceMefCcTBa MUKPOODIaHM3MOB, ILTSCEHM, COIEpXalMe TPH BH-
Ia acnepramiop, 4 ONMH BAIL NEHHLULLIAHA, L18 KOTODHX MMENTCH CDABHATEeNg-
HHE 3HauyeHusA, C 4 0e3 P B Ky’apTypartsHolt cpere. B radrane I KOMIOHEHTOB
TIOKA3aHO, YTO OCelHeHHasa cpela INOJHOCT%O OCBOGOXIEHA OT Pocdopa.
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Tadmuna IIT
SHAaYeHHA B MI : cP obenmennnii na P
Cyxoe Ceipoir|| Cyxoe Cripoit

[rraswes 3_3:) 3ona | P,0s ﬁEJ‘r[[l;K R0 | 3014 P05 ﬁe;[;uc
A, terreus 740| 25 [130] 3% 69 3113 23
A. niger 13391 60 | 290 | 520 ] 139 7 131 39 Gos P
A. tamarii 1193 51 1240 ] 410 { 131 6 125 37 ©3
P. erysogenum 16241 73 360 | 670 || 150 8 132 54
R. nigricans 1125] 49 |230 | 510 93 4 1.6 29
8. rouxii 3708 17 8,3 | 160 i 160 9 | 32 56 .
S. ellipsoideus 390{ 18 | 838 | 170 “ 170 9 39 ] 63 {obenuennuii
S. cerevisiz 410| 16 74| 0210 | 10 | 35 | 73 (maP
S. sake 3901} 18 g1 1170 §§ 171 9 |36 51
C. Iypolitica 510 21 93 280240 ] 11 39 76
P. 2ruginosa 3sq| 17 7.9 | 160 || 180 7124 93
P. fluorescens 350} 16 7.6 | 150 §1 193 9 34 97
H. anomala 2301 1% 51]13| 10 5 | 21 39
T. lactis P, c"f]"“e“
condensi 250 12 53 | 150 |{ 130 6 124 44 § no10%
B. fuckeliana 4131 16 7.6 | 180 || 290 11 25 83
C. utilis 531 23 1o |30 |{25571 13 129 85
B. flavum 3931 18 851210216 | 12 25 79
Urobacillus
n° 21 13211 59 |90 1490 |{710 | 24 | 80 | 250
Urobacillus P, cHM3KeH
n° 22 950 29 j13.0 | 390 || 513 | 21 74 1180 ( 1010%
Urocossus n°23 |1 116) St 1240 ] 410 || 624 | 29 83 |29
Urococcus n°24 1165 50 [21,0 | 420 || 616 | 25 | 9.3 | 310
HenneHTHHMI TP OB IH-
BT nrav N° 93 6321 24 1102504339 | 16 | 53 ¢} 180 I

g Tpex aclepriilioB (A. terreus, A. n{ger, A. tamarii) # g nena-
waniaHa (P. chrysqgenuno ameem Maccy Po0g B 2,5 mr B cpenHeM Ha Koudy,
TO €cTs, 1,09 mMr P, rorma xak TpemMA IHAMI paHee, [pA NOCTAHOBKS HA HHKy-
daumo, ero He OWIO BOBCe.

PaccMOTpUM Takge CIYyJad MAKDOOPIaHASMOB pa3noXeHAd MouceBAHN (mBa
BEma urobacilles a mpa Bnna.tuocoquas); nocie dHKyOaumd HaxomaMm (cpemHee
no deTHpem wrammam) 8,25 mr Py0z, TO ecTs 3,60 mr P.

B sumenHot P cpene ocraercs 0,01 % NaoHPO,-12H;0, To ecTs, Ha 200
MI ofuee comepxaHue B koxde 1,73 mMrr P B Havale 3KCNEpAMEHTA, & B KOHLE

Tpex IHell Tam mmeerca 3,60 mr; maxe dojuee TOr'O, NP4 TOM, UTO KOHTDQIw
cojlepXaHdA P B KyJAsTypalsHOl cpele ocTaeTcs, nocie LEeHTpaAdyr#poBaHUA LI
OTHEJEHM CYXOr'0 BemecTsa, B RULKOCTA HE OCHADYKABASTCH HUKAKOTQ 3ameT—
HOTO MOHUXEHUA COUEpRAHMA P; yBe/mueHde P cocramideT, Tak#M odpasom, 108
%, 9TO ABJIAETCA BHCOKO 3Hauumolf BenuqaroH,

fl modaean ONHO JUYHOE HACIDIEHZE: BO BCEX 3ITAX Cpenax, JacTUYHO WiIA
OOIHOCT®D JMWNEHHHX P, COISPRATCA COJIH, AMEnAe 230T, Cepy, mar€ult, HO Ha-
KAKOT'0 KOIAYECTBEHHOTO ONpeNeieHdd ITAX TpeX IIEMEHTOB B KOHIIE IKCleps-
MEHTa He NOpJdA3BoIAtocy (KpOMe OmpeIletedNs GeTKOR, KOTOpPOE camQ Mo cede
HSAOCTAro4Ho, 4YTOOH yBALETH OGiice 4A3MeHeHAe A). [J0aTOMy He.ln3f CuddaTs
SaIDYCHAS O NPOMCXOKNEHAX P, HO TOIRKO MOXKHO CBALeTeNsCTBOBATY O ero
YBeJIU4eHAdA, NP4 He OmpeneIeHHOM NPOACXOXIEHAM, A A HANOMUHAD O MOEM CO-
oGmeHAK BO TPaHLY3CKOR} celpCKOXO3ARCTBeRHON aKaugemus OT 13 nexadpa 1987r
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no yseadueHin PocPopa y RMBOTHOIO, [IOAydaowero M3CHTOK MArHAd. JBeJdye-
Hite Jocjopa, Mpd VMEeHnW'eHM# a30Ta, JacTO OTMEUI0CE: arpOHOMavd; TakK, Ha-
apumep, Ha JMOHCKOM MEKIYHAPUuHOM KOLIOKBMYMe MO CTOkaM gepm(koHen 1967r.)
OWI4 TpUBeNeHH IMPpH, CpemHMe OO MHOTOWACISHHHM aHalusaMm, ToKasuBapmae,
94TO MeHee yeMm 3a 48 YacOB B CTOKax OBIH, COXepEaBmeM TOAwKo Mouy (1/3)
# HaBo3 (2/3), asoT ymeHwnuaeTcsa Ha 14 %, Torha Kak focfop yBeaadudBaeTCA
puMepHo Ha 165 %; peds HIET O BecwMa OCOCOM Ie#CTBAA NANEBADATENRHOH
fuiopH OBell; 3KCHOEepT O CeasCKOMy X03AllcTBY X.-M.POke Ha 3TOM KO/LIOKBHY-
mMe cIeJasl Takue Xe KOHCTATalld; TAaKODO CiUIRHOrO BO3IZSACTBAA Ha CTOKA He
HadgnaeTcd y OuxoB (M=-=10 %; P=-27,7 %) wmn y csuneff, Ho 3T0 HeficTBHe
Hal4Ano y chelmpdecKX MAKpooprasusMoB. ivcciaenopaHde X.Komawa ~ T.Qymma-
MOTO MO3BOJIAET MIEHTAPULMPOBATY HEKOTODHE #3 ITUX MAKPOOPTaHU3MOB (ITh-
MH ANOHCKAMA aBTOpaMié yKa3aHH ONHMA DOXH; MH fIoJaraeM, 4TO HOCAe HallkX
npedNOyliKX padoT pevrs MOXET ALTY O Bnnax:()rogacilluslduclausi A Micro-
coccws ufae).

3ce 3T 3HAYSHUA He OHIA [IpUBENEHH IAA Aspergillus itaconicus; H3-
3a 3TOT0 CPaBHEHMA HEBO3MOXKHH, M MW €I'0 OOYCTATA B OpPENMEeCTBYOUEM MaTe-
pdase, Tak %2 kxak # P. citrinum.

My OpHBOIMM 3aWInUATeNsAHi TEeKCT X.Komaka - T.QPymxMMOTO KaR pes3imMe
Ha aHrTENCKOM A3HKE.

Pesome

"BIO oOnpenesyieHO, UYTO BCAKOE COIepxaHue P205 4 oCme 30JH B OMHOM
¥ TOM Ze KOJMYECTBE BHCYWEHHHX KIETOK KaxIoro iramma, NONYyYEHHOM C IO
MOUWRK0 KYJARTYpH B P-IeDPALATHHX Cpelax, OOYTH DABHO TAKOBOMY B HODMAILHHX
cpenax. CHUXeHURA comepxaHdd P B Kaxnoft P-medaudTHOR cpene, OpPA KyJanTH-—
BUPOBaHNMA, He OCHaApyxaiock. (OTCoHa CHEeJaH BHBOL O TOM, YTO 3TA 3Kclepd-
MEHTAILHHE De3y/anTaTH OCHApPYXABANT BEpPOATHOE Hald4yue ANEepHoil pearumu
(o6paszopaHde P u3 Ipyroro ajiemeHrs (mid 37eMEHTOB), BO3MOXHO, MO MYyTH
K.-J.KepBpana: 7“’*’80 ~+15P. B WIeTKax 1o KpaitHelt mepe 24 UTaMMOB MUK~
pOOpPTaHN3MOB, KOTIZ 3TH 24 wTawma KyJIsTABAPOBATACY B P-nebuimTHHX cpe-
Jax. YCKopeHue pocra Aspeﬁgillus itaconicus B P-gebnUMTHHX cpenax ABIA-
eTca npodiaemolt, KOTOpyb ciaelyeT paspeudTy B Oymyuem".

B momoeHnre S H0JaRgm, YTO 3TOT 3KCMNEpDUMEHT KOMaKM OHA BOCHPOMU3BE-
LeH BO CpaHipu B lleHTpe AIepHHX #CClefoBaHA#! Cawxre. OH MOKazal, 4YTO He
AMEI0 MEeCT2 HYKAKO DAIMOAKTABHOCTH; CJIENOBATeIRHO, peyp MOTJIa OH AITH

TOIRKO 0 peamtmu 194 + 169 .=, 3ip pAYeM KOMMYECTBO LW B BO3lyXe HABJIA-
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8TCA IOCTATOYHHM LIS €€ OfpaBiaHifA,; 3TO He MOXET OHTY 4, 17O, TaK
kax 170 Tam OpUCYTCTBYeT B CJAIKOM MQIHX KOMMYECTBAX NO OTHOWEHAN K KO-
JUYECTBY NPOU3BOLAMOTO P; KpABas MPOM3BOLCTBA P AMEEST TEHIEHLUMO CTaHO—
BAT®CA aCAMIITOTOH, Korma 1@&’ncqepnnnaerca; pacdYeT 3TO HOATBEDAKIAET, La-
Bad TaKHM 00pa3oM IONOMHATENLHYD NDOBEpPKY, ITOKA3HBalyw, UYTO 3HECw pedy
HIET TaKd O DeaKki|d C yYacTHeMm 15y (ecnn ou mmesro mecto IPCA3BOACTBO

' 4% 32?. TO Op# ACOOAL3058HUN CBEPXYYBCTBATENRHOTO O0OPyIOBaHUAR G-
Ja 64 oCHapy#eHa DalsOaKTHBHOCTS).

TIOBPEXIEHMA KAMHEMA MOHYMEHTOB

B xavecTBe NONOJHEHAS K 3TOH IVIaBe OO TpaHcMyTalyiaM, OCYUleCTRIAE-—
MHM M/AKDOODTaHA3MAaME A JeJa0 OTCHIKY, ¢ OmHO# CTOpOHH, K "TpaHcmyTraudam
upa cradux sHepraax” (29 usm., 1972 r.) 4 ocoGemso k II TOMY HacTosme-
TO TpyAa, TIe A [OKasHBaw, HNOYEMy KIACCAYECKAA HAyKa OKa3ajiacs Hecnocod-
HOf OOBACHMUTY, 00pa3oBaHie cyindara KaasiMAa Ha necuaHurax CTpacOyprcKoro
codopa (To ®e camoe ias PpaitGypra, KeagHa # T.X.). AHaI43 0pod NOKA3H—
BaeT EHOTIA 1o 20 % runca, jgaxe 40 ¥ Ha KpEeMHUCTHX KaMHAX. VMEeHHO MUKpO-
OpPraH#3MH TDaHCMYTAPYDT KpemHAl B Kaunipit. Cepa TAKKe NPOACXONAT OT
TpaHCMyTauy#, He OT MATpAIH 43 I[IOYBH: YACTA MOHYMSHTA, HaXONAUMECA B
no4Be, Iaxe OKONO camoft MOBepPXHOCTA IOYBH B as3poCHO# cpene, He mpeBpa-
manTcd B cyindar. 802 BO3Iyxa Tawxe HeJn3A OCBUHATE, TAK KaK 3TO ABJIEHHE
HaGHOI8eTCA Ha XpamaX M3 KPeMHMCTHX OecuaHdkoB KamGomxu (AHTKOp), rIe
armocepa He 3arpa3HeHa CEPHUCTHM I'830M, BHISHANLAMCH U3 OTOMMTENBHHEX
SIK OpOMHIVIEHHHX YCTaHOBOK.

fl m3naranr sty mpoduaeMy Ha MeXIyHAPOIHHX KOHT'peccax. Mou HOoKIamH Oh-
JHA npemMeTom nyCaukausid: MexmyHapomHuit KQILTIOKBWUYM IO IOBpeXNEHAAM HamHeit
coopyxeHut B Jla-Powens - 1972 r. - OpraHu3OBaHHHR NpaBATENnCTBEHHO# Op—
raHdsaupelt, koTopad NpATIacHIA MeHA ClIeXaTs Tam JOKIan; 3TO LIeHTp okea-
Horpafuaecru X yccueigopanuit # paspadorok ([lapux, ByinoHw, Ja-Pomenp). 3a-
TeM B Pume B 1973 r. Cumunosuym mo HedTu 4 oxpyxawoumei# cperne. [ompodHas
craTsA B M2 - 1974 r. xypHana "Lithoclastia", usnasHoM LEHTPOM OKEaHO-
TpaAqeCKUX HMCCHeLOB3HAR 4 pa3paCoTOK.

[IpaveHeHAqd GCACIOTMYECKUX TPAHCMYTAIM C ITOMOWRO MHKDOOPIaHKH3MOB
PasHOOCpa3HH Kak B MPOMHILIEHHOCTH, TaK K B CeNsCKOM Xo3sglftcTBe. 3To Guiro
COBCeM HSORANAaHHO IaA MeHA. Tak, Hanpumep, DPYKOBOIMTENp HCOIENOBaHMR
IIpofcop3toik nartary PagHCOBHX NpeiupUATHE HATUCAT MHE, C [OABIASHUEM MOe-
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ro nepeoro TpyAa (1962 r.), YTO OH BAIAT 3IeCy HAIALO NpUMEHEeHAS, KOTO-
poro He xmaraao 3TOf OpOMHIVIEHHOCTHA: IMIIADAYECKA KOHCTATAPOBANOCY, YTO
MVIAHA ¢ HOIXONAmAM XMMMIECKMM COCTABOM LOJIXHA XpDaHAT®CA B OYHKepax B Te-
yeHAe MO KpafiHe#t mepe 6 mecAues, YTOOH "NporHdTs", "npordcHyTs". HpoMc-
XOINd pEeaKLM, KOTOpHE XAMMsA He MOIVIA OOBACHATEH, TaK KAK KAYeCTBEeHHHM
COCT&B CTAHOBWICA IpyTruM. EndHCTBEHHOE OGBACHEeHEEe, KOTOpOe MOABANTOCE,
COCTOAJIO B TOM, 4YTO MHAKDOOpPIaHu3MH ITOR (PaAHCOBOM IVIMHH, B YCHOBAAX Xpa-
HEHUA, KOTOpHe OWIM NMpA3HAHH HEeOGXONMMHMA JJIA Xopomeld depMeHTAlMW, TpPaHC-
MyTADPOBANA Olpele/ieHHHEe 3JEeMEHTH.

TOTsKO TPAHCMYTALMA MOIVIA TaKxe OCRACHATY, pe3yiasTaTH, MNOJydeHHHe
IpE MHKpOGHOIOrdyecKot nerpaiaug® HeKOTOPHX NMPOMHIUISHHHX AIA I'OPOICKUX
CTOYHHX BOX.

raasa VI
CEILCKOE XO3AKCTBO

[ipg moudx QyHKUAAX, HA CTHKE # Ha BepuidHe OCBENMAHEHUAA (PA3UMKA ¥ OHO—
JOT4H 4YeJOBeKa, B OCHOBHOM HMMEHHO 3KCHNEpAMEHTH Ha YeJOBEKe NpABeNd MEHHA
K BHABICHAD TUOA TPAHCMYyTALMA, OTAAYA0UEI'OCA OT TOI'0, KOTOpHE ORI Ompu3-
HaH wiaccadeckoll snepHolt fusukoit. OnmHaxo HalWOeHAA HAE Kypamy, 0O ce-
JATpe NOKa3asld MHe, YTO 3TO SABJIEHHME He OTpaHdqYeHO YeJOBeKOM. HO A He BH-
OOJHAN ACCleNoBaHMi 0O pacTATeNnHOA CHONOrMd, KOrna A OOyOIAKOBAT CBOA
OepBHE pe3yAnTaTH.

MmeHHO mocuae 3TOA NyCIAKAUMA NO MOErO CBeleHAA CHAA KOBEIeHH pas-—
JIAYHHE HCCJIEIOBAHHA, BHIOJHEHHHE C NPOPacTanUdM4d 3epHamé, 4 A y4es 3TO.
B Hagane 1961 r. mHe HaHeC BH3AT OXEH yqeHul, lapar Pyno, IpPOMHIVISHHAK
A3 Pone, oxouao JowpaTta, B Mopouae. OH mMes Ha brase 3aBon mo RpoCiIeHAD
NPAPOIHNX DOocPaToB 4 JATOTEmMa, 3aBOH, HA KOTOPOM MOpexne npodara dad-
PAYHHE OTXOOH MEeTAINYyPTHUYECKAX 3aRNHOB B HHedSore. B 1932 r., OH Hagal
IeDeMarTHBaTs JAATOTaM. MHCA%R O 3TOM [DAMIA UHAEHEPYy—alpPOHOMY Je-&1oXy,
IApeKTopy GecnraTHo# ceanckoxo3aicTeenHoft wxomy B HaBo, B Danucrepe (a
mo3xe NAPEKTOp WKOUIH B TIOHTABA). 3Ta U3BeCTKOBaA Bogmopocky, I.ithotham—
nium calcareum, BHCYWEHHaA M OYeHs TOHKO DA3MOJOTAad, OKa3HBAaeT Ha pacTe-
HAA HEMNOHATHOe BO3CyXnaouee IelicTede, JUOO NPA BHECEHAX B MOYBY, JACO B
yao0peras, JHGO Npd HAHECEHMM Ha JUACTwA, B 1958 I'. IeHepansHuit UHCIEKTOP
KOHHHX 3aBONOB +padiMy# lle~-KpyTr B cooCmeHAR CeiasCKoxo3sicTBReHHON akame-
MAA, WIEHOM—-KOPDECMOHNEHTOM KOTODOH OH Owi, HpencTaBMI CTATHCTHKY, MOKa-
SHBAVIy0, JYTO HA OPeTOHCKUX fepmax, I'ie ACMoIL30BAIX JATOTaM (ero mpoga-
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xa, I'PV3OBAKami, CHila, B TO BpéMa, OrpaH@qena EpeTaHsv), NpameHABuwdicA
/I OOCHIIAHAA ODacTOMm, 3MAIeMUs Amypa, KoTopad oTycromana (paHuvickoe
CTal0 KPYIHOTO pOraroro CKoTa, He oraszHBais leitcrsas. Takum ol6pasoMm, OH
oGnananr MpU3KaHHHM aHTABADYCHEM 3¢PeKTOM, HO KOTOpHHt OCTABAICH COBEplieH—
HO HemOHATHHM. ['-H Jle-KpyTT HasecT®n MeHsS HEMHOI'O COyCTA, 4 A HOAyMalI O
IeficTBAM MarHds, CONEpERamerocd B JUTOTEME: NPOCTad IAIOTe3a.

Yuras mMod mydumuxaips B 1960 r. ("Revue Genérale des Sciences" B mo-
Je, CTaTsD OMe Mamenp B "Science et Vie" za mexadps), ilapry, Pymo 3anar-
cA BOOpOCOM, He CHJI& J NpAYAHOR HatloNaeMHX SBJAEHAN, HEeOOBACHAMHX C HO-—
MOMR0 XUMAX, TpPaHCMyTAllA, ynpapilsgemas "dem—TO", 4¥TO HAXOOWIOCY, B JATO-
Tame. S HanmomdHaw, YTO TaM pedr ALET O MMKPOCKONMIecKod BOmOpOCAHU pasme—
pamid BCEro B HECKONRKO MHKDOH X KOTOpad BHAEJNAET, MOBepx CBoell weinios~
Ho#t OCOMOuUKA, OYeHp TOICTYD H O4eHx INOPHCTYD K3BECTKOBO-MarHdeByn OGOIO-
YKy. 3T OLHOKIETOYHAH BOHOPSCIR COCAPAETCH B KOJOHAHM B HECKOJIRKO CAHTH-
METPOB, CIpynIZpOBaHHHe, MHOI'LA, RAK KOpalLi, OTKyLA HaspBaHHe "KopaLio-
HOcHHE", HaHHOe 3TOMy OueHy MHOIOWACHEHHOMY ceMeilcTBy Boigopocief. Ho B
TO BpeMA Kak KOpalLl gBAAETCH XUBOTHO# KotoH#el, /NETOTAM — 3TO pacTaATeNp—
Had KoIoH&d (M 4acTo He 3HawT, WTO 3TO cemelicTso Bomopocaelt aBrAeTca Go-
Jee OCAIRHHM, YeM HacTOAMKEA Kopant Ha KOPAWIOBHX OTMEJSX).

fl pemwdr gpopesaTs OLAH aKcHepumeHT. OH ONACAH B IVIaBe O CeJNATpe.
bwro norygeHo yBeaudesse K Golee yem B JiBa pa’a Gailee BHCOKOE C JATOTa—
MOM, 9€M C YACTHM KapOOHATOM Kalnld. Takum oCpa3oMm, #AMeJNO MeCTO fpod3-—
BOACTBO Kaldsd C NOMONLD JATOTaMa, HE3aBACEMO OT IefiCTBAs BOBJICYEHHHX OaK-
Tepuit, reHepaTopoB CeNMATPH. MHEe He Kasalocw, 4TO 3TO LONWIHHTEARHOE yBe—
Juauerne K mouxHO OwTe OCYCHOBNEHO OpACYTCTBAEM MarHdd; no KpaliHelt mepe,
s He pacnozaranl HUKAKAM [PelNmecTBYDd4M JKCHEDAMEHTOM, MO3BOVIABIHM MHE
IyMaTw O nepexone Mg B K, 0 yeM HeJqn3d OHIO CKa3aTy, YTO 3TO HEBO3MOXHO,
TAK KaK MOXHO OHWIO OH MMeTs, %Mg + %N 1= ?SK (wnm 24M3 + 15/\/), H He
AvMeeT MecTa 00pa3OBaHde CEeJUTPH 0.3 CHUMCHOHTHOI'O NPACYTCTBHES HATPADMIM-
Pyouldx Cakrepdfl, HO A HUKOrLA He Jenal IPAKTAYECKAX IKCOCPAMEHTOB, HO3~
BOLTOWAX MHE CKa3aTy, 4YTO 3TA peaxima 3GPEKTARHO AMEEeT MECTO; 3TO MOxeT
NOoCAyXuTs padouek runoresofft nIg Hpyrdx dcciepoBaredelt, 1 Talpko KOHCTa-
THPDOBAT De3yAsTaT, HE IaBafd HALEAHOI'O OUBACHEHMA. ITO MOIVIO GHIO OHTE
meiicTBdemM dpesBwuaitHoOR NOPHCTOCTH BemECTRBAa, HIPAVWUETO POMy, KOHTAKTHOLO
KaTanMsaropa. A me polr Karalusa, OCYCJAOBIEHHOT'O PA3HHMU MPUCYTCTBYD—
mAME MEKDOJIEMEeHTamMd, KA MOKASHBAET 8HAIU3, OPHUYEM 3TH MAKPOIJIEMEHTH
yHacTBYOT B aKTHBAIMY KOIH3UAMA, ABIACTCA OPOACXORIEHHEM TpaHCMyTaimi.
Wmx eme noToMy, YTO B mOYBE 3Ta OTPOMHAA CETs, Y3Ki&X raitepell meiny Kier-
Kamy JIATOTama COCTaplIdla OH ANS&TnHOe THE3NOo, odNeryaviee pa3MHOAEHHe
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MHUKPOOPTAHM3MOB IO TeX [IOp, NOKa, NOHEMHOr'y, CBOKMH BHICACHAAMHA 3TH MH-
KpOOpraH#3My He pacTEOpAId Becsk JATOTaM, KOTOpH#t Acdelal.

Bce 3To OWIM TQIRKO I'MIOTE3H, HO Pe3yAsTATH CWIA HAIAUO, TOATBEpPR-
JIeHHNe HamM¥ 3KCIOeDAMEHTamd, KOTOpHe OOokasam ypeaau2Hae K 3a cyer Ca.
be3 BH2CEHAq DPACTBODAMHX KATUNHHX yHodSpenu#t, NMPOHWKIOMAX, CILIOBATEILHO
MEXaHAYeCKd MOCPEeNCTBOM OCMOcCa B KOpHH, CUOIOradeckKail Lpouecc RDO3BOIAT,
Op4 BHECEHMA JATOTaMa, KOTOpHK He comepxdT K, OIHOEpeMeHHO npaHecTa Ca,
Mg = K. CremoBaresisHo, CelIsCKOe XO3AACTBO, HpUMEHAS 3TY MSTOIMKY, MOZET
CHCTPO OOIydAT® GOJnmo# pasmax. OHO nepemwro oT mpamepHo 100 000 rexkra—
POB B 1963 r. Kk donee 4eM MWLTIOH B 1974 I'., ACHOIS3yd JUTOTaM, MpO#3-
BomAv:t Tenepr, B EpeTaHd IeBAT»D 3aBONAMHM, HEONAHAKOBOH Besduuuu (omuH
43 HAX, HauOoNee KPYOHH B Midpe B 3TOft oGuacTé, AMEST MAKCUMAIRHYD HpO-
A3BOLATEIsHYD MOWHOCTs B 500 000 ToHH/TOL).

HyRHo OWIO DopoxuaTe HO 1972 r., YTOOH OLUH ACCHeNoBaTel]r, A3 Jaso-
paropus pacTATeNnHOR OMOJIOrMH, MODCKAX HAyK ¥ OKpyxawume# cpeld, MpUKpen-
JISHHHA K MapceJrnCKOMYy eCTeCTBeHHOHAyYHOMYy Paky.IrnTeTy, A.0Oxne, TOTOBA
CBO IOKTODPCKYW RUCCEepTaly® M0 "pPOCTOBHM BEWECTBaM BOZOpocheft™, BHABAT
TOpMOHH pocTa (MVIaBHHM 00pa3oM, AyKCHHH 4 HEMHOTO IrAGepe/UI#HN ) B JUTOTA-
ME. ITO OCRACEALO OH ero paspusaplee M CTEMyIdpyouee mefcTBiAe HA KyInTy-
PH. ITO TOPMOHH, KOTOpHe "DyKOPOLAT" MpPOA3BOICTBOM PepMEHTOB, KOTODHE
ABAAOTCA Oleparopamid CMOIOTMYEeCKAX TDaHcmyTaiwi.

Takum oCpasom, BOJIeACTBMe IefcTBuft, NPENIPAHATHX OO OTHOWEHID KO
mHe llapTem Pyno, A OWI BOBAeYeH B #CCTENOBAHAA BBALY NpAMEHEHHR B celr-
CKOM X03a#cTBe.

C xoHma 1959 r. s BCTYNWT B KOHTAKT C mpodeccopom BapaHze, 3asegy-
oM Jadoparopzeit opraHdveckolt xumand B [IapAKCKOM HOMATEXHEISCKOM MHCTH—
TyTe. Kak A yXe CKasal B Havyane 3TO! KHUDM, OH HAYAT ACCACNOBAHMA MO ¥3-
MEHEHAD FTEMEHTOB B 3epHAX MDA NPOPACTaHAM, YTOOH NPOBEPATY, DacdoTH 1875-
1883 romos doH-Tep3eese, pasHCKaMHHE B ['epMaHii linuHLIepomM, KOTOpH#t co-
OCWAT O HilX SapaHxe Z NDACIAT UX TaKkxke MHe, HaueleHHwl Golsee Ha pago~
TH, Kacapuiecqd 4e.l0BeKa, XUBOTHHX, MAKPOOPTaHA3MOB, A DeWAT, ITO 3TO OH-
1a Ou 1nBoXHag padoTa, NOBTODATY TO, YTO HEIaX bBapanxe. Korma oH omycia-
KOBAT CBOA Nepsye padoTH, B KOHuUe 1960 r, (gexadpw) B marteHpKoM AHIMlC-
KOM ZypHamne, HCHe3HYBWEM HEeMHOrO cnmycTs (He Haltma Huxakoro eBponeffcroro
IEPHOTUYECKOTO M3LAHMA, KOTOPOE NDAHLIO OH eIo TEeKCT), A eMy BHpa3sduT oro-
BOPKA [10 €r0 pe3yMsTaraM ¥ [0 NPOTOKOIY ero AccrenoBaHult, ovyedw, Tmaresy-
HHX, [POBSNeHHNE C W3IMLHEA MPenoCTOPOXHOCTER GOMBWOR HayuHON CTDOT'OCTH.
Ho a1 cuutan, uTo oy meftcTmOBAT CITMmKOM KaK XMUK 4 HENOCTATOYHO KAK OHO-
JIOT. Ky7TeTUBHDOBATY, pacTeHdg B CBepXUMCTON BOfe - 3TC MHTATRCA 3aCTABUTY



-128-

ZATY, OpraH@u3M, He I3Bad emy NATATeCHA, YTOOH He aualM3upoBarTs ity ¢ le-
J%0 CHA3UATT 4YUCIO [TapamMeTpoB, JalacoB 3ePHa HeNOCTATO4YHO WA OfeClievYeHMA
nponomaATeasHO! cuwipHO# Beretammu. viHawe rosopsA, pacTeHde ocaadaanocsy,
ero MeTadoIu3M OCeIHAJNCA; OHO He HAXONAIOCs B €CTECTBEHHHX YCAOBUAX. 3=
38 ITOr'0 U3MEeHeHMA IJJIeMEHTOB, XOTA CTATACTAYECKA 4 3HAYMMHE, OCTaBaliACh
CIUMKOM CJIa0uMHM, UTOOHW OHT® yoenuTeNsHuMd. OMHAKO OH NPONONRAI TaKiM XKe
06pa3soM, COIVIACKBMACY ONHAKO ONHH pA3 BBECTH, B JKCHEPAMEHTES, KOTOPHE A
eMy OOACKa3al, no p3aamonefcTsBuaw mexdy Mn M Fe, B KyJIRTypalsHy® BOLY pa-
CTBOPUMYD COIX% Mn, IpAYEM KOJMYECTBEHHO OupeleAsca o0uaAR Mn 4 KOHeuHuR
Mn, Tax xe Kak ¥ HagaawHHA 4 KOHeuHw# Fe. f nokazan 3Ty ofpaTHyw Koppessa-
mm MexLy Fe # Ma B ONHOM #3 MOMX TPyIOB, B 1963 r. (meitcTBme makpoopra-
HE3MOB Ha XeJsie3uCTH necuyaddk, KOTOpHH MOKPHBANCA YEPHHM CJIOEM OKCALCB
mapradia). OH KOHCTaTApoBail, HA BAKe, YTO B Xeje30 [IpeBpamaiocy B 25 pas
Gonpllee KOJAMYECTBO, YeM TO, YTO OWIO BHAuYale, KOTOpOe COIEpHaloCch B Che-
XeM 3epHe, npd ymeHwmeHuA Mn. JloxesaeMm, YTOOH 3Ta OTpPOMHAA NECATATETHAR
AccIeoBaTeNRCKaA padoTa OWia ONyGIAKOBaHa ero cemsell.

—— wml  emEn  amw ey awy

Bonpekd ero ZeJaHAn NPOLOJIRAT® MCIOAR3OBATH B OCHOBHOM A HCKINYATE—
JduHO CANACTA/LIMPOBAHHYD BOAY IJIA CBOAX KyJnTYyp f peilil BO3BPATAT®CA K
3Tol mpoljeme, moMmexas 3epHa B YCJIOBHA, MO BOSMOXHOCTA HamooJee Gd3KdAe
K HOpMQIRHOMYy MeTaCQIA3My. A MMEHHO, A XOTeJ [POBEpDUTy, YBEJHYEHUEe Kalw-—
L4A Op4A OPOPACTaHME 3epHA KalniefoCHOr0 pacTeHds, MOCTABIAA eMy MOMHHI
HAG0p 3VIEMEHTOB 4 MUKPOIJIEMEHTOB, KOTODHE K3BECTHH 0 MHOIOYUCICHHHM 3K~
CIePMMEHTaM C TANPONOHHEMH KyJanTypamd (B Gakax, ¢e3 nousH). OmHAKO A MO-
JHOCT®D HCKTOYAT U3 3TOI'0 pacTBopa COMMA KAARIAR 4 YCAIWT ero MarhHuew,
YTOOH NMOANEepRABAT® ero pH U RoMOeHCHpYyDlde NBYXBaTEHTHHEe HOHH. [IpopacTa-
HAe He JONXHO OHJIQ 3aMenIATwCA 43-33 3TOr0, HOCKOARKY A Opal Kalnuedos—
HOe DacTeHne, KOTOpOoe He HyXIa8eTCA BO BHECEHMA COeNRHeHW! KaiIwuaAs, LA
KOTOpPOTO COelLLieHAe KATsIMA ARIAETCH "Amxom”.

PesyasTaTH CWIA CeHCAUMOHHHMU. BMecTo #3meHeHdit Ha 1,5-3 %, MOJAydeH-
Hux Bapanze, 10~20 % npudnasurencho dor-I'epaeene (koTopwit mosaraar nmATa—
TeIRHYD COJIv K cBoelt NACTALIApPOBaHHO}, HHOTIA OBaXId, BOIS) f #ueT VBe-
JmyeHde Ca oT 300 no 400 %, uHorma Soisme, B 33BACAMOCTA OT CODPTOB 4 NDO-
IOSATEARHOCTHE BeTreTald#. ¥ MeHd He OWIO Tam HUKaKoR BO3MOTHON 3Kchoepi-
MEHTATIRHOH ATM aHATATLYECKO! OWmACKA. 3HAKOMACY B 1971 I. C MOTIHHM TEeKC-
TOM Hay4HOI'0 Tpyda SoKiIeHa, #A CHeJal cjlenyviaee JoCONHTHOE COonocTanisHie:
OH TaKfe HKCOOAR30BaT OBEC, YTOOH KODMATY CBOAX Kyp; a Bels Xatnldil, BH-
neJaemMul Kypdueil-Becymioit, Toxe cocTamiair Ha 400 % GoJgle TOro, 4YTO CO-
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Iepxat NporioueHHuM opec. CaeNOBAN0 14 ONHOMY ¥4 TOMy &€ NpPOLECCY JpepmeH-
TaTABHOE sABJEHNe, NpOoABIAmIeecAs B KypAlle & NP4 ODpOpacTaHad.

MpenBapaTensHye paCoTH NOKa3ald MHS, YTO IIPA OpOpacTaHAd 3€PHOBHX
AEHO yBENAYMBAESTCA AX Kalsipii. OmHako, 3TO pacTeHde "BOIsHOR 3emn”
(H4 RJCIOTHOH, HA mesJouHoft) TpedyeT HeMHOT'O COeIMHEeHHMA KalslWA B Nouyse,
TO ecTs, BO BHeuHel cpeije. fl oTIal pe3yiasTaTH B CUOTOrHYeckdit CeTrCKOXC-
aaftcreeHyylt XypHAT "AgriCulture et Vie" B Auxkepe. /cnors30BaHHH? XIeCHHE
3epHa NPOACXOATA OT OmHO# Ouororawecxoft RyInTvpR (6e3 CAHTEeTHAYeCKAX Xi-
MAYECKAX yHOOpeHA#t) 4 OHJIA MHE NpeNOCTaBJISHH ONHMM CeJeKIOHepoM, Payiem
Jemepom. OBec, pasHHX COPTOB, A3 DPA3HHX MCTOUYHAKOB NABAI MHE HaAITyJmAe
pe3yanTard. fl He UCOHTHBAT HU AIMEHwn, HA POKw, A TaKxe I'pedaxy, Tak Kak
ee TPYLHO KyJAnTUBAPOBAT:, HA PUInLTPORAILHON Gymare: OHa BHOYCKAeT uepellok,
HalnpapieHHH! BHU3, 4 3eDHO BHODACHBASTCA HaBepX A3 BOIH, YTO IPABOINMT K
er0 BHCHXaHMD ¥ MpeKpaneRdn NPOpacTaHUA; ee HYXHO OHIO OH Ky/JIxTRBKPOBATH
B MHEDTHOM HOCHTeNe, Ha 9YHCTOM KBapHeBOM Iecke, Haupamep (HarpeToMm Lo-
KpacHa, BHMHTOM B KACJIOTe, MNPOMHTOM IHACTALAADOBaHHOX Bomo#); HO Tak Ha-
3uBaeMuit "UACTHR" NECOK HMKOIIA TAKOBHM HE ABIAETCA NQIHOCTSD; MOXHO
onacarsCAd pPaCTBOPEHUS NOn4 HeiCTBAEM OpraHAIecKAX KHUCJIOT, BHIUENAEMHX KOp-
HeBHMHM BOAOCK3MH,; #3-3a 3TOI'0 SKCHOEPAMEHT TpeGyeT TOHKOIO IpOBEeleHAAd;
ero MOXHO OWIO [OCTAR4T® MO COMHEHHe, # A OT Hero OTKA3alCA, HecMoTps
Ha OoiIsmwolt sHTepec, xoTopuft a priori kasamocy NPeLCTABIATO 3TO 32DHO,
OOHO 43 HauOoree COraTHX Ha pas3HHe MiHepalsHHE COelAHSH:AA., HampoTam, Bce
3epHoBWe (37MaKM) JIeTKO 3aCTaBiTy NpopacTaTy. OmHO A3 KPATAYECKAX 3ameya-
HA}, KOTOpOe A ADYRECKA BHCKA3WRANT FapaHXe, COCTOANC TAKKe B TOM, UTOOH
He NpANepAABATRCA ACKIDUATENRHO BAKMA, TAK KAK peawkiyfd, KOTOPY® XOTAT Npo-
BEpATE, MOXET He NMPOMCXOLAT: B KAKOM-HACYLw T/l pacTeHult; Owro O rnpex-
LeBPEMEHHHM OIHAKO NEeJ&Ty: BHBOI, YTO 3TA PEaKidA He NPOMCXOUAT NpH [IpO-
PacTaHAd JPYIaAX TANOB 3eDEH; HyXHO HCIONTATY 1pyrde BAON pacTeHal; nary-
Le MH YBAILAM, 4YTO A CHeJal IJIA Kalslif, TAK Xe Kak M pasiduud B [oBele-
HAY MArHdAd M KamMd B 3aBUCHAMOCTA OT T4ANa pacTeHMit,

HyXHo OHTY OCTODORHNM C DE3y.JLTATamif, KOTOPHE MOLIM GHTE NMOTyYeHH
np# 3IKCIEePUMEHTaX, TIle Swla UCHOTB30BaHA TOILKO OYEHR, WUCTad Boja (Ommd-
CTATINPOBAHHASA WIK MAKCHUMATpHO leMUHEDATH30BAHHAA HA MOHOOOMEHHHX CMOTAaX.
OHY MOTJIA MHOTIA MPUBECTH K CAMNKOM CTaCHM A3MEHSHMAM, TOTIA ocnapupae-
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MHM, TAK Kak HAXe WIM HA [Ipeliefle Dopora Jdclepcdll aHanu3oB, BHIOJHEHHHX
Ha OYOJIOId9eCKOM Mmarepuane, MapTHM-CBANRTENA HAKOrLA He CWIA adCATOTHO
ANSHTHYIHH IIPOPOCHiiM mapTésm. bosee TOro, ciaadHe 43MeHeHAd, Aaxe craTiac-
TAYeCK! 3HauMvye (Bapauxe @esan aHaluad LA napradt, roxomusuax no 400,
VIl OIHOT'O TOJALRO 3/1eMeHTa), He OCA3ATEeNRHO SBIANTCHA NDAIONHHMA; OHA MO-
TyT OHTw pe3yasTarToM cucremaradeckofl omadrid, KOTOpad BCerna IONyCcKaeTcs
B OHHOM HanpapJeHMd: f YKA3HBAX bapaHxke Ha ero WCCIEeNOBaHAA N0 Kanm,
rue OH Bcerda “Mes "pecopSimp” K, NPOMCXORAWY©D K3 CTewIa ROJIG 4 TADMefh
M3 OTHEeymopHON TuiMHH. OH 3TO YCTPAHAI BHOOCJHEACTBMAY, MCHONR3YA damxy U
TATVIA 43 YACTOrO 307M0Ta. HO MOXHO ACNONINL30BATYR CTEKTO — Jyulle NMUPEKC -
OP4 YCJHOB/AMA BHIOOAHEHHA KOHTDOIRHHX U3MepeHAlt, X MH BULENRU IPSIOCTOPOX—
HOCTH, NDAHATHE LJIA Creria upd NCCAeOBaHAAX MO CeJuTpe. ITO IEMOHCTPA—
PyeT Takke NOJe3HOCTs UCCHeHOBaHAS ONHOBDPEMEHHOT'O U3MEHEeHMA HeCKOIBKAX
JIeMEHTOB, OpHYeM H3MSHEHHMA MOI'YT HalawIaTsCA B NPOTMBOINMIOXHOM Halpap-
nexan (GapaHke, B NepBHe TONH, MCCAENOBAN U3MEHSHAE TOMLKO OINHOTO 3Te-
MEHTa; 0O MOEMy NpelIOXEeHAD OH COIVIACWICH CJSIUTx 33 H3meHsHiem Mn/Fe).

HyaHo Tamxe OTOpPOCATY pPEe3yAsTaATH OIHOI'0 YeJOBeKa, KOTOpPHH BRIOJHMAI
TOARKO HEOQIROe YACHIO 3KCOepAMEeHTOB. OCyWecTBAGHME TaKidX MCCIenoBaHuh
COIePXAT B cefe HemsOexHWe [epBwe Ward. lialsue s npUsefy De3yInTaTu, [O-
Jy4eHHHE ONHAM KCCHAeOBaTeNAeM, KOTOpHE He OMOBECTHI O pe3yisTarax CBOHAX
HEeKOTODHX IepBHX SHAIN30B, YTOOH NyG/MMKOBATS% TOIRKO Te 3HaYeH#A, B KOTO-
PHX OH OHI yBepeH. 30eCw ArpaeT pOAw TOARKO aHaIA3; Haubouee TPYIHHM AR-
JHETCA, B 38BUCHMOCTHA OT MarepAata, KOTODHM DPaCIONaraor, ycTaHOBIeHdme
COOTBETCTBYNIIEI0 3KCIEPHMEHTAIRHOI'0 IIpOTOKOIA. Ero Xxopomas DOCTaHOBKA
ABNACTCA WIATEASHOR; 3TO MPHOCPETAeTCA TOARKO IOCKEe MHOTAX Npod MO Mpo—
pacTaHdw, Kaxnasd 43 KOTOPHX 3IaHAMasT OT 6 N0 8 Heleds; 3TO 3HZUAT, UTO
HYXHH MeCAlH. COeusauucToM OO CHOIOTHYECKAM TPAHCMYTAUMAM He CTAHOBATCA
C Oeppore pasa. Takke HYXHO OTOPOCUTH Kak Gecnoje3HHe pe3ylpTaTH, HOay-
YeHHHE XeM~IA00, KTO IHT8eTCA DYyCUTh Chjleya Ha OCHOBAHMA OIHOI'O eNMHCT-
BEHHOIO 2JiCllepcuMeHTa, KOTOPHM OH Opofgjai. CJaedyeT dpe.ylpeiiTe BCEX 4i—
Tarenelt NpoTAB cAydakHHX "pesynisTarToB", ONYCAAKOBAHHHX TAKAMA GECMEUHH-
MH... WIH OCCTHIHHMH,

YMEHHO pe3yJnTaTH, NOMYYeHHHEe IO OBCY, A COCMpAanCey [IPENCTABUTE CHA~
Ya1a. JTd ACCHEeNOBaHMA NOCTATOYHO OCHOBATENTHO IIPONBAKYIACH, YTOOH [pef—
CTaB4ATS OL4H M3 HEONPOBEPAAMHX LOBOINOB TOI'Q, YTO TPAHCMYTALWMA 3.JEMEHTOB
CMOJOTHYECKNAM NYyTeM UMEOT TAKUM MECTO.
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HEGUPOBEPKUMAIA SKCIEPYMEHT, JEMOHCTPUPYIUMA CYWECTBOBAHUE
BOMOTHYECKAX TPAHCMYTALYA

"VmeliTe $aKTH, UTOOH MMeTs Anen"”

HodipoH

O4yeBUIHO, YTO MHOTUE JDIA XOTeAd OH Camd A3y4dTy 3TO ARJIEHZe 4 [0~
Aenanl OH paclnojararts LOCTATOUHO OpPOCTHM CPEeICTBOM, JITOCH peand30BarTs
3KCIEDAMEHT, yCeHNATENRHH#A I7IA HAX W AX OKPyReHZdA, 4TOCH OHO CIHYRAIO KM
OCHOBOHM 1A JIAYHOI'O ACCAELOBaAHUA HA PAasIAvYHHX NyTAX.

OcOoGeHHO B BHCUMAX Y4SOHHX 3aBElEHMAX 3TO CHIO XeJgaTeilrHO WIJIA npogec-
COpOB, 3aBENyDUMX Ja00paTopdsmd, MX ACCACTEHTOB, DYKOBOUATeJed pador &
T.N., 9TOGH OpUOCHMT: CBOMX YJEHHROB K 3TOMY HOBOMY aclnexktry Haykd.

YTOOH AMETY, CReTJHe uIeH, HyxeH ny4ok daxroB (cm. uarary Bogdona,
OCTARTEHHYD HA MeCcTO 3nArpada). ¥ BOT OHA.

OCm#t npdHUMO TAODKYHOI'O 3KCIEepAMEeHTa

Baosiorspgeckail npouecc, Ha KOTOpOM MH OCTAHOBHIACY, COCTOAT B OCyul€-
CTBAEGHAM NMPOpACTAHUA 3€peH OBca B cpele 0e3 KalplWfA, YTOCH ONpEHeJIATE,
KAKOBO yBeIdyeHde KalsIlA B DOCTKAaX, NOABMBIMXCHA 43 ITHX 3epeH, NpHAYeM
ACK/LOY4STCH BO3MOKHOCTL KAKOTO-IAGO BHemHer'o BHecenug Ca. iacca Ca, Hall-
IleHHas B COGPaHHHX POCTKAX,CPABHABAETCA C Maccoll Kalrlg B HEmpopocluiem
ITOOCHOM 3epHe.

3TOT 3KCHEPUMEHT ABIAETCA O4YeHb 3PPeKTHHM, TAK KAK 34 HECKOABKO He-
Ied%s KyNwTUBAPOBEHAA MOJAYYanT yBeJUUEeHHS KAARlMA 3THX 3eped B 4 WIA 5
pas, laxe CoJawle NOp4 NPOIJIeHAM KyJAwTUBAPOBAHAA. YBesddeHne Ha 300 % Win
goslee He MOTJK OH OHTY, NPAIACAHHHMMA OKCOEPAMEHTATLHHM AI4 SHATATHUYECKIM
OWXOKaM; BIpouYem, HAXe IPUBENCHH NPUHATHE OPENOCTODOXHOCTH.

YBesqdueHAe KalolidA ABIACTCA Haxoodee cjaaluM Mpy NpopacTaHay Xr1edHO-
ro 3epHa, pxa. OBec - 370 KaupledodHoe (KpemHenGHMBOe) pacTerde. [loka-
3840, 4YTO UPOA3BOLCTBO KAIWIMA ¥ ITUX DacTeHd# mABRIAETCH MOBHIEHHHM B
cpenax, CAIwHO OCSIHeHHMHX Ha Kartsuuft; nIaxe ecil 3TO OTCYTCTBUE RRIAETCA
NOHEM. Haodopor, Kaiple@WipHHE DPACTEHUA He Iea9T CB0ero KainIMfA; KM
HYXHO HAxXOIHTe €r'0 M3BHE, B Ccpele, I'le HaXOIATCA AX KODHA,; OHM pacTyT
TOALKD HA U3BSCTKOBNX y9ACTKZX. BOT nmodemy HUXSNDUBEIEHHHE 3KCISpPAMEHTH
OHAM TIpoleNiaHH Ha ABHO XarpdolHom oBce, ¥ CYLYT NPMABEINSHH YUCJICHHHE 3Ha-
YeHUWA pPe3yJsTaTOB, MNONYyYEHHHE ONHHM JIpyrdM HCCJICLOBATENIEM, ACHINUUTENR-
HO 19 3TOTO PacTeHMd B KadecTBe lIphmepa.
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[IpOTOKOVI 3KCHSPUMEHTa IO HPOpACTaHAD

O0use HpenoCTepeXeHus

UTo6H 3KCOEpHMMEHT He OHJI ONpOTeCTOBaH, HEeOCXOIdwH OnpenesieHHHe Ope-
gocTepe&eHdss. Tak, Hampawep, Npd ACCASIOBAHMA MO KalMo CIeNyeT A30erars
OpHweHEHAA COCYIOB M3 CTEKTa — maTepudaia, CKIOHHOTO oOweHMBATw kainl (ko
Topult Taw Bcerma HAXOHATCA) C MATATENRHH™ DAacTBOpDOM. Epars B Ka4ecTBe
ceumeTenss gamky [leTpu #3 crewna (ana xoady Jpienmefiepa, eciad peds AIET
O MEEDOGHOE KyJawType), COLEepialyp NACTALIADOBAHHYW BOAY ¥ OONPENeJATs Ka-
jaft, xoTopult HAXOHATCA B BOlE, B TOT ™OWSHT, KOIzZa OpPOM3BONATCA cOOp ma-
praft, NOCTaBJEHHHX HA KyJnTUBADOBaHHE, — 3TOrO HENOCTATOYHO, XOTHA BOXA
4 3TOT COCYI HAXONAIACK B KOHTaKTE OEAHAKOBOE MO NPONOAXATEIRHOCTH Bpe-—
wi, 4TO 4 COCYIH, COZepxamae Npopocliue 3epHa: BHXOX K u3 crexna OyIeT
AHOT'IA 3HAYATENRHNM TOIRKO,ECHd DACTBOD CONEPKAT ONHOBAIEHTHY® COJ%, OCO~
OSHHO cNH4, KOTOpHIt oGmenuBaeTca ¢ K& cTekna. 3TO HEOWYTMMO C MHPEKCOM,
HO HeJX®3fA YyTRepihals 3TO 3apaHee JJIA COCYIOB ¥3 NONMABUHWIXIODANA, TAaK KaK
CAy4aeTCA, YTO 3TOT NPONYKT [LIACTUuUMpyeTcHA COJMAME KalWg. B Hpyr#x ciay-
Yaax MIacTHEMKATOpOM ABAAETCA OpraHMdyeckoe coenmHeHae docfopa, u Koanye-
CTBO "aL0MpOBaHHOIO" (KOTOpHE BHXOLUT) Pochopa MOxET OHT® OYEHs, BHCOKMMW
(cm. Kervran, Rev. de Pathol. Compar. et de Médec. Expérim. - cenr. 1969-
c. 306). CuenoBaTeqsHO, HYXHO YCTDSHUTY T&KAE COCYIH IR ACCaenoBaHutt
no Jocpopy, mo xpaliHeit mepe, Hano KX IPOBEPATY, TaK Kar MacTAPUrRarop
A3MEHAETCA B 3aBACHMMOCTH OT IIPOA3BORKTENER A Ha3HAYeHud MNpOLYKTA.

[IpoHUIaemand A BO3AyXA NpoCKa LJAA KOJICH JpiaeHwellepa He HOMKHA OHTX
43 BaTH B HCCAENOBaHAA NO K, TaAK Kak I'AnpoPurnrHad BaTa, Kak 4 BCAROE pac-
TeHHe, Corara Ha K. Peur HneT 3mecs TOARKO O HECKOILKAX Npywepax, a BCe
HEBO3WOXHO DACCMOTPETy; HYXHO BHM#ETENRHO HA3yUaTt BO3“0OXHWE IpAYAHH 3a-
CPA3HEHUA TTOCPENCTBOM BO3WOXRHOI'O HEBALUMOI'0 M HEBEIOMOT'O BHECEHUs 3Jje-
“eHTa, A3veHEHUe KOTOpOr'o AccrelyercdA. CrenyeT no3adoTUTwCH, Hanpurep,

0 TOv, YTOOH UCIOJA830BaTy, TOARKO IPOLYKTH B PACTBOpPE C TakK HalHRaewoi
CTeleHs YUCTOTH "IJIA aHaInM3a", UTOCH ONTY YBEpeRHH™, He MepelenqBas
TOHKAX SHATK3OB, HUTO MPOLYKT, MO KOTOPOMY TPOBONMTCA HCCAENOBaHUe, He
HaxOl4TCA Tam B KOIAYECTBE, LOCTALJIIHOM, YTOOH ACKA3UTR pE3yIsTaTH. A~
COIOTHOH 9YACTOTH HE CYWECTBYET; B YOIE 7M3TOTOBNIRHMA MNDAUMHH 3arpA3HEHHA
y*HOAE0TCA, # UCXOIHHA NOOUYAT HAKOINA He ABIACTCA WICTHM. HYiHO, Cuelo-
Barte*HO, WIA4 YTOCH 3ITC BHECEHUE C HUCHOIR3yevHwid COTAvwA CHJIO He3HayaTe-
JBHEM, AT YTOOH OHO CHJIO H3BECTHH™ # YTOOH €r0 yYATHBATA.

HyzHO M30erars IJif MCCJAELOBAHUA IO KpevHe3emy BOIH, neperoHse-woit
B 3vECBUKEe HA3 ILTARIEHHOI'O KpevHe3ema; CaelyeT #3erars aweeBuxa (LT
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pe3epeyapa 4 T.H.) A3 MelA B ACCJISAOBaHUA 0O merld. [LIA GAKTEpPUATBHHX Ky-
JbTYyp MHOrIA HeodXOmumO COHTy eile 60Tee CTPOr#A™ 4 HCNOA%30BATY TOIRLKO CU-
HTeTH4Yeckyw Body (npi cxuranmd H B O) ¥ maxe mpAcerars Toanko x H 4 0,
MOTYHCHHEM JJIEKTDOTIA3OM, INpAYew JIpyTie ACTOYHAKA 3TAX ra30B MOTYT OHTY,
3ArDA3HSHH “+MHEDaJInHM JIA ODraHU4YEeCK!™H razami, ANOBHTHMH 1T HEKOTO-
PHX TOHKAX KyanTyp (wolt koutera lemuan #3 [JacTepOBCKOTO AHCTATYTA NOKa-
3afl, 4TO neperHaHHas BOLa 43 CeHH wor7a OHT% HEUACTOR LIS KIETOUHHX Ky-
I5TyP, TAR KaK ANOBMTHE OPPAHMYECKME NDOLYKTH NEDEeXONAT MDA NeperoHke
NepEwvi, HawdHad ¢ 4U-50°, A HAXOMATCA B KOHIEHcaTe ).

B oGiieM, MOXHO HUCMOAL30BATH NOJMITANEH, OCOCEHHO MApKd '"BHCOKOIO
LABTeHNA", ROTAa MOJIMEPU3ALAS OCYWECTBIASTCH [IDX BHCOKOM IaBiaeRuy, Oes
ractafaxaropa, OH I'OMMTCA LI BceX onepammft Ha xoumonmy (npopacraHAe A
T.I. ). HepxaBewitad cTaly NONXONAT LIS BHCYmABaHAA (eci, KOHeYHO, UcCCIe-
IOBaH#e He NPOBONMTCA MO Xejely), 4 TAIVIA 43 IUIaBIEHHOTO KpemHe3ema Oy-
IyT ACNOIB30BATRCA LIA CKATaHAA (RpDOME CJy4Yad ACCIeNOBAHAA MO KpemHese-
MYy ).

3T NPeHOCTOPOXHOCTA HEOOXOMUMMH L/IA HOBOTO ACCHEROBaHAA, KOTU'KAa He
3HAO0T, KAKOW BEeJNMUYUHH ABJAECTCA K3MEHEH!e, KOTOpOe COOADAITCA OCHApYyXATH.
HaoGopor, ecad npemiecTBynie ACCIASNOBAHUA, BHIOIHEHHHE MHOO WIA IpyTH-
M4, [IOKaA3a1d, YTO BCE BO3SMOXHHE NPAYAHH BHECEHUA IPAMECH K3ydaeMoro 3Jje-
MEHTa -~ Ipyr#Ae He AMenT 3HauyeHUs, X AMA MOXHO NreHelpeyr — HE HMEpT, K3-
Iam, ofmero KOMUYECTBEHHOT'O H3MSpEHUA C A3MEHSHMEM 2TOr'0 3JISMEeHTa, TO
MOEHO OOColfTHChr Ge3 BCex ITUX NpelBapdaTe/sHHX AccaenoBaHdd; HO Bcerma Oy-
IeT HeOGXOoMMO CHENATh IIPOBEPKY, 4YTOOH YOEUATHCA, YTO #3-3a SHOPMATRHHX
MaTepAIOB, HeNDeIBUIEHHWX yCHOBHM, HUHIMISHTOR NMpA MAHANYIAOWAX HEeT Mec-
Ta CAyYaRHOMy 3ar'ps3HeHdn.

CnempancHue [PeNOCTOPOXHOCTYA IIA M3Y4YEeHUS M3MEeHEeHUT KalpLud

HeBO3MOXKHO NepeddcadTs BCe NPeNOCTODOXRHOCTA, KOTODHE CHAeNYyeT IpPUHK-
Mars LJIA BCEX 3KCNEepAMEHTOB; [POBENEHHOE 3Zecty MACCIeNOBAHAe OTpPaHEAdIeHO
A3yUeHueM A3MeHeHAR xalsludd. [IpexBapATelnHasg OpelOCTODORHOCTS, KOTOpPYD
Haulo NPAHATS, 3AKIMVYESTCA B TOM, YTOOH yOemAT®CA, YTO BCe HCHOJI%30BAHHHE
MATepdaTH 4 BBEISHHHE B pPacTBOP COJMH, KAk i BOLA, He MOTYT OpPAHECTH Ma-
Pas’iATHEM IyTeM Kakoe-TO KOTAYeCTBO KAILLMA TaKOr'o XapakTepa, YTo OHOo Gy-
AeT 3aMeTHHM [0 OTHOWEHHD K KOJIAYECTBaM 3TOr'O 3.JIemMeHTa, KOTODHE BCTPETAT
Cf OPA NMPOPACTaHMM. JKCIEL/MEHT MOKA3HBSET, YTO BHECEHUE C CONAMA SABIA-
€TCA COBEpWEHHO He3IHAYUTSIBHHM; MOXHO IaXe VIOBJIESTBODATLCA TeM, YTO
B3ATL B aTeKe comi "udCTOTH Komekc" (MOXHO NpOBEPUT: B anTexe B OTHOWE-
HuM Kolekca cojepxaHue npamecd Ca I KaKoo} M3 HCNOTb30BAHHHX B NATAE-
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TEJIBHOM DACTROpPS CONZ): ILIA XVILTARADOBAHAA B TeUcHEde 6 Henmeas 100 3epeH
0BCa Hy&HO npumepHo 300 M1 pacTBCpa, KOTOpH! coagp«uT oxaio U,340 r co-
jaelt Bcero; comepzaHue aopameceft, KoTopoe KomeKC IaeT B CpemHeM LIA BCeX
ACION%30BaHHHX coJeit, Huxe 1/1000; cremoparesnd0, MaKCAMAIRHO AMEEM TO-
J%K0 OKoao 0,340 mr Ca, KOTOpHE MOIVIM OH IPOACXOMAT® U3 mpumeceR B co-
JAX, TOI'Na KaK yBeydueHue Kaisiad B 100 npopocusx 3epHax KUMeeT [OPAIOK
80 mMr, TO ecrts, npamep:Ho B 200 pas dounme lIpaMecHE; TaKiM O0pa3oM, OHA
He3HaudTeasHa. [JIA PAaCTBOPEHHA MUATATEJBHHX COJeR £ MOYTH BCErAa ACHoin—
30Bal CHHTeTHYeCKy® Bomy (mocpencTeom coxxeHus H » 0).

"MepTBult crUneTea"

Bcerna HeoOXomumo yOeIMTBECA, 4TO He NPOH3OMIC 3arpA3HEeHUs, naxe
CIy4aifHoOro, XKalshdeM A3 Pa3idYHHX UCTOYHMKOB: HHIA, HECMOTPA Ha 3aAUTY
KyasTyp “warpoM" 43 ILIACTMKE Ha KaKOR—ngo omope; npuameceil, comepxamis—
XCA B COJMAX AN BOJe pacTbupyd,; MOHHOI'O OOMEH8 CO CTeHKami COCyHoB 4 T.iH.
CpencTBO AHTEIDUPOBAHAA BCEX BO3JM0xHHX HDHUMA BHeWwHero BHeceHdA (a mor-
JI0 OH COCTOATY B MCIOON%30BAHAK B KAYeCTBE CBAHETENA NapTHA, KOTOpyO A
Ha3Ban "MepTBHit CBAIETENR".

B vamky Iletps nomewanT 100 3epeH, nepelpaHHKX # NpexBapATeNbHO "you-
rux" (8 mewu npm 105 °C) Takam odpasom, 9TO OHA He MOIYT OpPOPACTH. OHA
IIoMelanTCA, KaK 4 3epHa VA npopacTaHusa, Ha farsTpoBanisHyn dymary, HOOK-—
PHBapMyn AHO vqauka. Tyna poCaBiaawT TOHKUA cuolt neperuca Bogopoza (merm-
HOpMaTsHO! ), YTOOH H30eXaTsr Da3BATAA IIECeHM, DA3MHOKEHHe KOTOopofl Graro-
ODAATCTBYeTCA yHOODADUAM pacTBODOM, ROTOpHR Tyma moCapadeTcsA, HAYAHAA C
370 mia (kak u B napTHA LIS OpopacTaHdd, HO 2T4A, Hox meffcTBuem BHOeTeHM
DPOCTXOB, Jyulle IDOTHBOCTOAT INJIECEHH: INTeCeR% Pa3BUBAETCA Ha TOM, YTO AB—
JIRETCA MEDPTBHM WM yMADAOWAM, pexe Ha TOM, 4YTO KMBET, €CJIA He NOGaBIANT
IVIDKO3y ). [lo mMepe #cIapeHMA BHECEHHe pACTBOpA BO3OGHOBAT B TedeHHWe BCETO
BPEMEHA KyJAwTUBADOBAHAA NapT#it, IOCTARNEHHHX H& MpopacTadue.

JTOT MEPTBH CBANETEN® DACNIATanT DANOM - LIA MEXIY — C Jauxami,
HaXONATAMACA Ha KyJI5TJBApOBaHUA; OH HAXOLATCA B TEX Xe CaMHX yCJIOBAAX
TEMIePaTypH, CBeTa, BTaXHOCTH, YTO U KYNBTYDH; €CIA OH MIS NDoHAKAIA
Iox waTep 43 mJacTAXa, TO OHA OKa3WBAaNach, OH Ha BCOX Jallkax; [101y4Yag TOT
¥ DacTBOp, B TeYeHME TOrD K& BDEVEHH, HOHHMM OOMeH CO CTSHXaM# COCYIOB
CyIeT ON4HaKOBHM. Bce BO3MOXHHE IDAYMNM BHeTHero aHecexAs (a SRIFHTCA
UIEHTAYHEMA. Pa3idyve B CONepRaHMdax Ca MeXIy MEpPTBHM CBANETA.IEM A COGpaH-
HEMA DOCTKaMHM CMOXET BO3IHMKHYT® TOALKO OT Ozoaorageckoro nrefictsus (nmpo-
pacraH#e 4 pocT). MepTeuit cpumeTeaN AHATM3IAPYETCHA, KaK ¥ IpyrHe npopocume
mapTan. Taxk nosmyvanT oduu?t Ca 3epeH-ceaZeresell U BCAKOTO cryvyallHoro BHe-
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ceHua ¢ dwisTpoBaIpHOR Oymaroil, coJAMH pacTBRopa U T.I.

CrepyeT 3amMeTUTh, YTO [epel CORYEHMEM MEPTBOI'O CBUNETEIA HYXHO HO-
CaRATY, X HeMy, B TAISJIs, KAKOE-TO KOJAUYECTBO PACTBOpa, XOTOPHR ACHapaknT
TAKUM 00pa3oM, YTOCH VPaRHATY odll2e KOJAMYeCTBO pacTBopa Ha 100 3epeH-
ceapeTetell 4 Ha 100 mpopocumx 3epeH, TaK KAk AclapeHue ABIAGTCA HaMHOTO
galee CI26HM ¥ MEDTBOTO CEMIETENA, YeM ¥ DOCTKOB (KOTODHE IHWAT); 3TO
HYXHO LIA TOr'0, 4YTOCH YYECTw NONMHOe BHeceHMe Ca, CleJaHHOe B KYJIsTypy
rmocpencTeoM npamecet B conmax (B meficTBATENSRHOCTH, HE3HATATEIRHOE, M 3ITO
TOJARKO NOMOMHATENSHAA NPeNOCTOROXHOCTS, NPENBALA CIyvaltioe 3arpA3HeRne
coteft B XOI2 MAHMNYTAPORAHAS ).

lleasn aTUX MPKUEeMOB ARBRJISASTCA OTBETATEL 3apaHee Ha BO3paXeHUd, KOTOPHE
MODVIM CHJIM OHTH CIENaHH I10 BHeWHeMy BHeceHuo Ca, 0 KOTOopOoM Hels2fd OwJIo
A 00aymaTs. B EefiCTBUTENIRHOCTH, NpAHUAMAA OODeNeSHHHE 3KCIOECPHMEHTATBRHHE
IpefOCTepexeHdss, KOHCTATHPyeM, 4TO 3TO BHEUHEee BHECSeHMe ABJASTCA He3Ha-
YATCALHEM, NpeHedpeRAMHM, dYame RCerc HeoOEapyx™™™ i BCerna HUXe - Kpo-
Me 0CcOGOro OpoAcwesTBAI — HACHEpCAX CHUOAOTAUESCKOI'O NpPOUCXOXIEHAA, 00ycCc-
JNOBJAEHHO} TeMm, 4TO HBe OApT#d HUKOI'IA He ABIAVTCA aCCOMOTHO WIEHTUYHEMH
4 N03TOMY JwGoe OTM4Yde MEeHee dYem Ha o %, MO Kaxkomy OH TO HA OWIO 3jeme-
HTY, He OyleT NPAHAMATRCA B paccmorpedue, C oBcOM HaOONEOTCA H3MEeHEHHUA
Ca "wacto Goiee yem Ha 300 %. Takdam oOpasoMm, 3Hecs HeT HUKakolt odme# wmxa-
JH C BO3MORHEMU NDAYMHAMM OWHAGOK, HA OCAIOTAYECKAMA, HA AHATATAYECKIMA,
Mepreuit cBumeTeln He YCIOKHAST ACCASLOBAHMA, TaK KAK KAKUM~TO CIOCOCOM
HyRHO aHaJIM3APOBATE: CBULETEN%n TeX X2 3epeH, ¥ eCT% YBEpPEeHHOCT®, UYTO He
NPOA3OIWI0 N0 KaKOR-TO NMpuUd#He Cay9aitHOro 3arpA3HeHWd, OHA paclmpocTpaHd-
eTCA Ha BCe YallKil, NO3TOMY HeT HAKAKUX nociaelcTsu#t m1a paznauug no Ca
MEXIy NapTuamd, fpopocuum4d Wiz HeT. [lo Kpajteelt mepe, B npasuaAne, M MO-BH-
OAMOMY, TaK Kak MH yBMIMM Lailnie, [I0YEeMy 3T& BHIUMOCTS ABAACTCH OUKGOY-
Hoik, 3TO HAC NpUBEJIO K TOMY, UTOSH OTKA3aTHCH OT MEPTBOIO CBUNETEIA.

OTMeTHM, YTO ACCIEL0BEHAA, IPONe]aHHHe [0 11popacTaHyy 3epeH {(MoH-
T3JLIs M4 QweH ~ 1867 r.), NOKa2aTH, YTO MORHO BOCNPENATCTBOBATSL pPa3Bi-
THO ILIeceHefl — 3TO MOXST CAy4YAT®RCA - HOCABIAA B KYJARTYPAILHYV Cpely aH-
TUOHOTAK KaHamnMUMH, KOTOpPH! COBCeM He melaeT NpopacTaHuo X pocTy (opH
10’5 I/M1). MOXHO Takse NOGABJIAT, K MEDTBOMY CBUIETEND, BMECTO OEPeKUCH
BOLOpOIA, PacTBOp DopmardHa, HO ZABaTh €r'c OYeHL Mald, “Hade ITHU NapH
MOTYT NOMellaTs BereTalyy B COCSRHUX Yallkax,

[luTaTeIsRuft pacTBOp, 0€3 KaIsLMA

[TocpeicTBOM M3MEHSHUA OCHYHHX COCTABOB, UCIOAR3YEeMHX B TMIPOIOHHOI
KyJsType, YTOOH NPUCHOCOCHTL €€ K YaCTHOMY CAIyYaw [IPOROIMMOIC aKcnepu-
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MEHTa, R OCTAaHOBWICA Ha HAXECJHeLywweM cocTape. B JMATDe LACTALIADOBAHHO}
{an .uemnﬂepamaosaimoﬁ. AT CAHTeTHdecKoft ) RONH pAacCTBOPEHO:
/ S0 - | , - R . 50 -
KAOB 500 mr HH2P04 150 mr 43804 "HoU 1 O mr

4 X%
Mj_WOB)z-GHzO 250 mr - WH, )2/\/03 100 mr
MUKpO3TEMEHTH:
H3303 0,6 mMr - MnSO4-H20 0,6 Mp - CuSO4-5H20 0,2 Mr - ZnS0,-7H50 0,9 mr-

ggCIz-ﬁHzo J0,4 Mp - 0%H4)6Mo7024-4H20 0,4 Mr — "XenardposauHoe Fe 138"
MI

Xenmeao xenarapomaHo JJIY-KACIOTOR ¢ cozepxaHueM B mpemapate 4932 %
XeJlaTa xeJje3a, OOCTaB/IAeMoro Jgadoparopdamu I'efird; B ciaydae HeoOXOmAMOC—
TH eT0 MOXHO 3aMEHNATY, XeJe30-aMMOHRIHHM LMTPaATOM Opd O MIL/JI. oCId dy#£HO,
TO MOIAGIAT SMMOHMA MOXHO 38MEHHUTH MOULIGLATOM HaTpas (MMKDOINEeMEHTH No—
cTapiIeHH "Jadkaran").

AHANA3 C OpaMevaHusaMiu

PactBop, Oyiyas JideHHHM cond Ca, YKpemieH Mg. YTOCH 38MEHHTS AOHH
cat™ uoxamn Mj"""; ONIHAKO, KaxeTcd, B pe3yawTaTe MHOT'AX OONTOB, 4YTO KO-
JAYECTBO BHIUIEYKA33HHHX CoJel MS ABJIAETCA TOJNLKO HOPALKOM BEJHYMHH A MO~
XET CYWIECTBEHHO MEHATHCA: OHO MOXST OHTh yMEHnlleHO 0e3 O4YeBMOHHX IOCJEen-
creall IVIA OPOpPaCTaHMA.

- KoGaneT OwiI 100OaBIEH HIA OGJIeI4YeHUA CAHTe3a BUTaMUHA B12. TaK Xe
Kak 4 pocTa; MOIACOeH odjerdaeT QUKCaliMo a30Ta, HO Cpela IANPONOHHOR Ky-
JsTYPH He COJIepX4T as30ToCaKrepui; LOCTATOYHHE pe3yJnTaTH OOAydeHH 0e3
MHAKPOJ/JIEMEHTOB, eCHA BereTalMs INPOBOIUTCA He CoJee 6 Henenasn, POCTKY4 Ha-
YAHAOT XeJTeTh 4 YBALATE B KOHLUE 4 HemeNs; POCTKM XABYT TOIa Ha 3amacax
MIKDPOSAEMSHTOB 38pHA, # LA NPOLOAKUTENBHOrO KyJLTHUBADOBAHAA Cojee 6 He-
IeJIp HeoOXOomaM: MHUKpoademeHTH., HO ecnn madopaHT MmeeT TPYIHOCTH B odec-—
O24Y6HAZ TaKNMI MATeHSKIMA KO.LIYSCTBaMM MUKPOAJISMEHTOB, TO ILIA KOHTPOIR-
HOI'O 9KCIepUMEeHTa MOXHO O0CO#THACY, Ge3 3TOr0 M MMEeTp B BALY TOJBKO COIM W,
P, K, Mg, KOTOpHEe MOTYT ONTY» HOCT&BJIEHH K3 anTexu, ¢ yucrorot Kopeke
(ecnd He GpaTw CBEXWACTHE NpPONYKTH Mepx, Ilporaco: R.P. # T.n.).

- KyanTypa Ha CAMCTATIAPOBAHHO! BOiEe He DEKOMEHIYeTCH, TaxX KaKk Cu-—
CTPOE NOABJIEHME 3apOMHIeBOI0 KODemKa LOLXHO COOTBETCTBOBATE NOTDECHOCTA
pacTeHi depnarsy A3 OKpyxaoue!l CPemd NPONYKTH, KOTODHE OHO He COISpKAT
ATA COHEPRAT HEIOCTATOYHO. Kpome TOr0, 3Ta BOZA AMEST OONYHO CIALKOM HA3—
Koe DH, oHa kacTad, HemoCTaTOK B HECKONBKAX 3JEMEHTAX [pPOARIHETCA TAK, 9TO

¥acTo B TAKMX KyIsTypax, B CARACTAUIMDOBEHHOR BONE, 3allaCH 3epHA UCTOUA-
* QueBMIHO TaK; B OpPAIUHAIE LAHO: MgOVOB)Hg (npum. nepes.)
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OTCA 34 HECKOUILKO IHel WId HEeCKOMnKOo Henmeds (B 38BACHMOCTZA OT BEJAYAHM
3epeH ), A OHA YBALGWT B KOHUe 2-3 Henels. /[3-3a 3roro oSemHeHsHW! DOCTOK
MONSepASH HeLOCTATOUHOMY MeTadold3My, CHHTE3 ero PepmMeHTOB ITDOUCXOMAT
TLI0X0, A CH HEe MOKET BH3BAT, TpPaHcvyTaual. 3TO [PABOLAT AHOTIA K QUEHS
CTaGHM A3WEHEHMAM KATRIMA (A, HANOMHAM 3TO, HYJEBHM 3 ciaydae KaianLepos-
HHX pacTeHAN, Naxe C MATATEJnsHHMA CQIAMA, K TOMy Xe, NpAdYeM DacTeHde Jd-
wero Ca, OHO He MORET ero NpoA3BecTyA, X #M HY#HO ero odecnednTs.). Tax
HaswBaemad "HayuyHad CTPOTOCTB", BHOCAMAsg [1OCPEICTBOM KYJISTYPH B CBEPXUH-
crTolf cpene (BomA IBasuH ALd TPWKIHN NSpETHaHHAd), ABIAETCA OOMAHOM, Tax
KaK 330HBAVT O HEOGXONAMHX CMOJOIUYECKMAX YCIOBMAX, M KPOME TQrQ, OWQIO-
TUYeCKaA LACIEepCHS Merly NapTHAMM LeJaeT Oeclnoje3HumMd TOYHOCTs 4 Npelro-
CTOPURHOCT#, NPUABONA K "yIyumeHno cyera” Ha 1 %. ilpaz BuOOpe meTOLA XAMM-
YeCKOTO0 aHAIA3a HYRHO YUATHRATY NDACYTCTBYE MATHLA B 3HAYATEARHHX KOMM-

qecTBax. UTOGH M30GERAT% BCAKRAX cOOpoB (TeopeTHYECKUX) CO CTOPOHH Tex,
KTO CYATaeT TOIRKO CeGA CHOCOCHHM crexarw "xopomdft" xamadeckudt awnalas,

KOTODHE AMEDNT CBO# meTOX I1A celA, TDHUYew INpyrae ABIADTCA Ge3dapHuvi, f
OTKA3aICHA OT XMMAYECKOTO aHald3a; noartomy, Colwniie Belr3A OHT® OOBAHEHHHM
B OlMCKe NpA BHOOpe MeTOLA WIA HEeJIOBKOrO JadopaHTa; Kalnliit KOJIAYeCTBEH-
HO ONpeleNAICA Ce3tmdHed, PdsadecKaw meToRom {(CJIeloBATeN%HO, CoJslle He-
J534 OOBAHMTY HA XAMUYIeCKAlt meTOX, HM XAVKMKA)., 3TO aTOMHO—-a0COpPOUMOHHAA
CHEKTPOPOTOMETPUSR, O4YEeHr UYYBCTBATENBHAdA, TaK KaK OHA IO3BOJfET KOLM{yec-
TBEHHO onpefenadaTs pno 0,006 mMr/Ja; ee MOXKHO aBTOMATU3HPOBATE TaK, YTOOH
OHa JIasBaja aHaJaK3 KaxnHe 10 cexyHI; OHaA oyeHw cneuddduyHa; OLHAKO Ciaeny-
eT HallOMHATH, YTO 3TOT MeTOL [pengolaraeT HCMoIn30BaHde No0aB/eHUA JaH-
TaHa, YTOOH A30eXaTh BCAKAX Oomex ¢ focharamit, OCWIRHHWA B 3€pHaxX. 3TOT
MeTOll MO3BONAST A3IGEKATw CIONOB 4EALY XMMMKSMWA O MOJNGKYJAPHOH JHopme, B
ROTOpOll HaxomaTcHa kKamsup® (vanepanwHoit, oprakuueckolt mra xenarsoft). B
To00M cyvyae aTtov Ca BO30yALASTCA, A OlpelesaeTCA ero CIeKTp; CJlenoBa-—
TeJI%HO, HEeJIL3A CKa3aTs, 9TO B 3epHe Ca nmodacyTcTBoBar B "ckpwroft" (opra-
Hitveckoff...) opve 1 4TO LpopacTaHde [PABeJO OH K MUHEepATA3ypueMy OKAcTe-
HAp Ca, 4YTOOH CISJaTs BO3MOXHW/A €I'0 OCHADYXKEHHE IIpK aHaIns3e; Heap3s Oo-
Jdwlle TaKke cKa3aTw, YTO B 3epHe (Ca HaXOLATCA B JeTydell fopme, 49TO OH #AC-
9e3 OW [IpY CRATAHKM; TOI'Ka Kak [1oc/e IpopacTaHsids OH OWwI OH B cTo#ko#f ¢op-
Me; ONHTH 0O MUHepartulausy voxpuM nyTev (B cynsdoazoTHO# wiIM X10pHOM
KACIOTe — OY2Hp OflaCHHM ) OWIA, Tev He weHee, [pOiletaHH A [OKa3aTd, YTO
CYyU2CTBEHHOX DA3HUIN VeRLy ITAWA NBYMA MeToiavd HeT (19 KalsLia; 3TO He
ACTAHHO ILIA BCeX J.IeMeHTOB, CEpH, Halnpivep), [OKa He nepexoudr 600 °C;
BHL® HA0.TMONaDTCA NOTEPA, OHA JeTKHe, HO OHA KOMIEHCAPYOTCR, €ClIA meMor—

ByOT Oil4HAKOBO WA 3epeH-cBuneTenell ¥ 19 DOCTKOB — BO BCAKOM Cilydae,
NpAGTA3ATENRHO,
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YnpomeHHaA MeTOLNHUKE

Te, y KOro HeT aHalIATHYECKOR Jadoparopdid, MOTYT OCYlUEeCTBATy Olepa—
LAK OO KYyJILTUBADOBAHAKN Yy CeO0A # IOBEDUTY aHaM3HW JapwmalieBTAYEeCKO# j1aso-
paTop4r Wig ele JacopaTOPAM JenapTameHTCKOR ArpoHovayeckod cTadHLmy; 3ITOT
aHAIA3 HA KalsLift He NpencTanideTcs LNOPOTAM.

HekoTopHe omHaxko KoMedmoTCR B NPATOTOBIEHAX NUTATEILHOTO pacTsopa
A3-32 HEKOTOPHX TPYHHOCTEll oCecledeRaAA MaTHMI KOJNAYECTBaMH MAKDOITSMeH-
TOB, He pacnojarag IOCTATOYHY YYBCTBATEARHHMA BecCcavd IUIA B3BemnNBaHAA €
TOYHOCTRD .10 (0,1 wr, npuadgem IIOCTABMMKM, B PO3HHULY, COBCEeM He NNCTABRAADNT
CHIAHOK, MEHRIMX dYeMm Ha LU I'paMvMOB. JKCIEPUMEHT [OITBSPuLAT, YTO MOIHO
OOMy9ATY eme JOBOIRHO XOpouke pesydnTaTH, OUYeHp 3HauATeIsHHe, Je3 BHece-
HAl MHKDOJJEMEHTOB, He OpeBHmad 5 Heleds NP KYTrRTHBADOBAHAM, TaK Kak
3ePHO CONEPXAT NOCTATOYHHE IO3W LJA Hadala NpopacTaHMsA. 3 TakoM clyvae
OPUTOTOBJECHAE pacTBOpa OYeHw® yIpowaeTcs, X KaxmHit wOXeT MONPOCATR CBOSIO
anTeKapa OPUTOTOBATR ero.

Ho MOXHO eme yOPOCTUTR 3TOT IKCNEpUMEHT, yNpasmHAsa nutaTedtwHyll pac—
TBOP M 3ameHAfd ero Bo#o# BoInBAK, COCTAB KOTOPOHR HOCTATOUHO NMOCTORHEH
(n1a ceemeHids, Tam HaxomaATcs 10,4 mr Ca Ha quTp). I mpopacTaHif, Kak
# L)iIA MepTBOIO CBUNETeNd, OHIA IOCTAaBJIeHA MVMEHHO BOIa BOILBUK. 3Ta BOIA
XOpOiO HOAXOOUT IAA KaIsLEPOCHHX pacTeHAl, HanpoT#r, DpeayisTaTH CHIA O
ACKAREHH, ecy 0paTs BOLY 3dBAaH, 0e3yCIOBHO MAL0 MUHEpalA30BaHHY®O IO OT—
HONEHMO K IpyraM "MHHEepasisHEM" BONAM, HO KOTOpas, TeM He meHee, COINEepRAT
77,15 M’ Ha JIATP. JTO KOJUMIESCTBO ABAAETCA INOCTATOUHHM, UYTOOH 3aTOPMO3MUTY
MeTasoMa3M KaViseDOCHOIO pacleHds U cIesars aHAMW3 emne 6ojee TDYIHNM A3—
3a BHECeHAH ¢ BOIOHl, Taxim 00pa3oM, DTO HANO VUYATHBATH; €I0 CONSDHaHHAe
dosiee gem BEBOE GOJnlle yBeJMAYeHWs, KOTOpPOe MOIVIO OH OHTw [IPAHECSHO ™MeTa-
gonma3von OBCA M OPAMEDHO B 4 pasa Gojdsile TODO, YTO CONEpPXAT Hemnpopocume
100 3epeH; HaaveHrmasd OWACKA UIMEDEHRA KOJIMJYeCTBR BHeCEeHHOR BONH CKDHJIA
OH Cdooravyeckoe gef#cTeie, U NOITOMY HYKHO aSCOMOTHO PESWATENLHO OTSPOCATS
3Ty BOLY B 3TOY 3KClepUMEHTe.

HaoGepoT, ¢ Bomoit Boansak umeem, Ha 300 mil, KOI44ecTBO, ACIOIn3ye-
voe 3mvolt mia 100 3epel LI Ky IsTHBUDOBAHAA B TeyeH#e 6 Helenr, BHECEHHe
¢ Bomoft 3,12 Mr, TOr'la Kak cpelHee ypexdueHde (a MOCDPEINCTBOM DPACTATENG—
HOT'O MeTallIi3va COCTaBIfeT 4yTs Coasuie 12 ™I, TO eCcTw, NpAYerHO Ha 350%
Ooirslie; Aase .1eTHAd OWMCKA I1pM U3MEepeHMM o0beva ACHO.In3yemot 30IH 0CTa-
Jacs CH 0e3 3HAUUTeILHHX HOCISICTRUI.

JTO BHeceHde Ca ¢ BOAO! BYUMTAWT, KOTHA IIPUCTYNANT K aHaIM3y CBEeRe-
I'C CBUHETEJA, eCJaH MCHOAp3yWT MEPTBOIC CBUIETENS, BMECTE C BHECSHUEM Mo-
NOJIHEHUA ¢ BOJOH, YTOCH CPaBHATL C TEM, YTO GHIO NOTPel/SHO DPOCTKaMH
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(uTo TpedyeT onpeneneHHO IBYX 3A&M4COB BOAH, OZHOTO LA POCTKOB, Ipyroro-
I MEpPTBOI'O CBUOETENA), TO BMIHO, YTQ, C OLMHAKOROR BOAOH mIa aTux
OBYX MapTiit, Cecriose3Ho BHYUCAATE 3TO BHeceHue Ca c Bomo#t, 1 ero TouHOoe
COlepXaHe HeJar3d NPOBEPUTSH.

POCTHA pa3BABALTCA HE TAK XOpOWO, KaK C OATATSJILHNY DacTBOCOM, TaK
Kax 30Jia BOILBAK He COIEPAAT BCEX HEeOOXOmMVHX MUKDPOIJEMEeHTOB WIA LNaxe
BCEX IVIaBHHX 3JIeMEHTOB ymodpeHss (ocodeHHo docdopa), HO ee HOCTATOUHO
LA KyJsTABAPOB2HAA B TeueHde 6 Heledw (C yooSpaALmiM PacTBOPOM HEKOTO-
pHEe OOHTH CHIA nOoBeleHH mo 8, 10 4 mawe 12 Hejens).

[IPMMEP OIHOT'0 MCCJELCBAHMA

[IpoTorox

Taptaa no 100 3eDeH, LJIA Kaxnoro HUKEYKA3aHHOTO copTa, Nepedupatichk
BLyUHYD LA yJIATCHUA BCEX ACIHOPYSHHEX WIM MMEnWNX SHOpMAaIpHHE BUN 3epeH,
BucyweHHHe, B3BeileHHHE, OHU CRAraldCh # aHaly3dpoBalics Ha Ca. MmeHTay-
HHe NapTHR DOMeualiaCw Ha IpopacTaHie B 4Jawky [[eTpd, OOKDHTHE Ha AHE -
AnTpOB2AsHO# Oymaroft npoftHo% TOMMMHN, NPOMATAHZO™ cAHTeTAdecKO% BOmOilt,

B pacuere 50 3epeH Ha qawky mdamerpov 90 sm. [lo opomecTsau 2 nHeft mpopa-
CTaHie NOBOALHO ABHOE, & HellpopocliAe 3epHA BHHAMAOTCA yTPOM TpeTswero HHA
(iHa4e OHM MOT'YT 3arHMABATY 4 OTPABAATSH BCO KYIRTYPY). 3TH BHHYTHE 3epHA
Ha TpeTdl IeHr BHOCATCA B yLoOpAomdit pacTsop, HATATHR TOHKMM GIOeM, TaK
9TOOH 3epHA He OWIA 3aTOMIeHH. PAILTPOBAILHYD Oymary MONNEpE4Ba0T B IpO-
NATAHHOM COCTOSHMA IIOCPENCTBOM HECONnWOI'0 BHECEHUA DACTBOpA Kaxiult IeHy
W14 Kaxine IBa IHA, B 38BHCHMOCTMA OT TewMIepaTypH. HuxenpmBeneHHHE YHACHO-
BHE 3HaYyeHHs OHWIM ODOTyYeHH OCeHn; KYyJA-TABADOBAHUE [IPONOMXRANOCY 44 mHST
{npavepso 6 Hemens). B 3TO Bpems uwamku [leTpd, MOCAVRABUME MOCEBHHMHA CO—
Cymamd, ONOPOAHANUCY B TAIMA, CIONacKABAIACE uwicTof Bomoit, u Bce: pocT-
K4, Gyvara, NPONUTaHHAA HEenoIVIOMSHHEMA COAAMK, [IPOMHBHAA BOIA ACHAPATOCK,
BHCYWABATOCE OpaA 105 9c, zaram cxuragocs opu 600 Oc, Axanna BHIIQIHAICS

C nomouwelo aTOMHO-aGCOPCLMOHHON crnexkTpodoTomeTpur (bexwvad). [oryueHHoe
CymMmapHoe 3HaueHdHde2 pasjie.Ialock Ea YACI0 DOCTKOB, Tak YTOOH UMmeTs 3Haye-
Hie Ca Ha elMHMIY, YTOOH CPaBHUTE CO CPEOHAM 3HAYEHMEM UISHTUUHOTO 3epHa.

Peayrgratd {puc. 8)

[IpumeuaHue

ECTe HECKONBLKO TPYLHOCTE! B HOJIYYSHMA OLKOPOIHHX MapTilt ¢ TOYHOCTEIO
0o Kpaixeit mepe B 5 % nta copra "Panache de Roye" uz-sa TOT'0, YTO MMEpTCA
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JBa HEeOMMHAKOBHX 3€pHa Ha OOONOYKYy OCTH. ¥ "Moire du Prieure" (c corg-
LAMJA 3SpPHaMM) OCT® CHMMAIM, TO Xe 4 LiA maresskolt (cerot) "Muprime”
(dcnoNs30BaHHOM, IVISBHMM OCpa30M, NI OBCHHHX XIONLEB). C 3TMM mocael-
HidM COpTOM "OMOIOTAYecKasa" NMCNeDCAA elBa JMd OpeBHuasT 1 %. JTOT COPT

CHI TaKke [pPEemMeTOM IOMOJHATE/JRHHX ACCIeNOBaHAR, & AMEHHO, MIA KyInT#-
BUADOBaHAA 0Oe3 yILO00pAWiero PacTBODa WIM JACTALINDOBAHHOX BOMH: ACOOIR30—
Balacy BOLA BOALBAK, B KOTOPOW YYATHBAIOCh BHeceHne (cinadoe) Ca, 4YTOGH
BHBECTH 00uce colepxaHze Ca, HalIeHHOTO NIpM aHANIM3e DOCTKOB, [PAHMMAA

BO BHAMaHide 0CbEM BOJH, MUCIQIR30BaHHOR B TeueHHe 6 Hemess Ky/AnTUBAPOBAHMA.

MKr Ca mir Ca
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Puc. 8. 3meHenne Ca mocie npopacrauus y 3 COpTOB 0Bca M 42 IHeit
KyJAsTUBAPOBaAHMA. 3HAYEHAA HA DOCTOK, BHAOYUEHHWI A3 ONHOTO 3epHa.

"Hyap mo npuepe", Tze mucmepcid MOUTA He NMpPeBWWEET 2 %, TAKKe MCHOTIn3y-

eTCA ATA Pa3HYX JPYLMX ACCHeloBaHAil. Boolme, He peKOMEHIyeTCH YUYMTHBATE

KOHeYHOe M3MeHeHd1e danaHca, eCJI4 OHO He IIpeBHWaeT O % , U3-3a npakTuye-~

CKUX TPyIHOCTEN NOTyvyeHMA GCUNIOTHYECKA ONHOPOIHHX mapTit. Jindoe OTKIOHE-
HIE HIRe 5 % MOXET [IDOMCXOLUTE U3-33 MACHepCHH, HMewwel! 2TOT UCTOYHMK,

M OHO He OyneT IHIAWITLIRHHM. HYXHO OTMETHTw, YTO TOYHOCTE ayal4A30B OYEHs
Gofasiias, TaKk Kak ¢ Nomollpld ATOMHO-alCcopCHMOHHOR CH2KTPOPOTOMETDUM Kalp—

it MoXeT OWTws OCHapyxeH npd 0,006 mr Ha JUTp: owudka B 10 % npd 3TOM
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olpenererAn Owla 04, CIEOOBATEARHO, HE3HAYATSASHOM MO OTHOWEHUD K BO3-

vOXHOR OUONOTHYECKOR OWACKe, HO mu Cymem OpAlepRABATLCA fpeneja B S %,

YTOOH NPAHAMATY DE3FIARTAT KaK IPATONHENY B CHOJIOTHH; MHAYe MOIYT BO3HHK~
HYTY COMHEHAd.

(cpemnue 3HadeHHd, B MWLINTPAMMAX, HA eTAHALY )

CopT Hyap mo npuaepe [lasam ne pya Hionpuwm
Cpenuafg macca
(onHOoTO 3EpHA) 37,125 25,835 21,685
Ca B cB4peTe dax 0,0331 0,0276 0,02165
Ca B pocTxax 0,155 0,106 0, 100
TO ecTy + 368 % + 284 % + 362 %
Il cBeneHudA, oOT-
KIOHeHKe no macce|Ca %0, 0007 0,0015 0, 00025
TN +2,1 % 9,4 % 1,15 %

3ameyvaHnue

B KauecTee [pivepa DACIEpPCAd pe3ylnTaToB BOT CpelHAe 3HaueHds, no-
Jy4YeHHHe B NPYIOM SKCNepAMeHTe, KOTOPHR A OpOBeJ. JTU pe3yiwTaTH NOKIa-
IHPATACE 11 KOMVEHTHDOBRAIMACY, B L[ORJTam2, KOTOPH# A CHesal Ha KOHrpecce
"Vie et Action”, B Type, (16-17 anpens 1971 r.). 3TOT Xokran ORI HOTHO-
CTw0 BOCHOpOA3BeleH B "Aariculture eg Vie" 3a HoAGps 1971 r.; 3HaYeHAA
B MALIACpamMMax, Ha e 1y (3epHO WIX DOCTOK):

CopT Hyap mo npuepe llanam ge pya Honpmw
CpenmHdd macca
OZHOI'O 3epHa 37,96 24,48 21,95
Ca B CBHIETEJAX 0,0372 0,0235 0,0214
Ca B poCTHKax 0, 158 0,104 0,101

To ecTs, OO OTHO~
[HEeHA K MCXOMHOWY
Kalslgo: pa3 Goand
me 4,16 4,51 4,87

3T 3KCIEepUMEHTH, NOITBEDRIEHHHE C DasHYX CTOpPOH, HEOlNpOBepiMMO No-
Ka3yBapT, YTO MMEeT MEeCTO NPOA3BOICTBO KAILLAA KDEMHENOOMBHM (WIM KATh-
1ieDOOHEM) DacTeH4em, Tariav Kak oBeC. OOHTH, BHIOJHEHHHE C KartpLeUIRHH-
Mji DACTSHAAMA, C ATSIAHCKMM pafirpacom, Hampivep, [OKa3ald, 4YTO 3TO AB-
JIeHHEe Tam He npodcxoidT (HeCKOIRKO MUCCIAeNOBEHAY MOKa3HBawT, 4YTO Yy Kalg-
LedUIOB MEHASTCA Mg. TOra Kak y KalplleoGoB OH He MeHAETCH ).
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Wamepriiocy, uMEHHO ypesdueHZe Ca B DOCTKAX (I4CTwAX, CTEOAAX, KO-
HAX). Takm 06pasom, IOMAMO HOBOIO OllpelLieJIeHUsA, KOTOpoe A lat WA TOoro,
ITOCH pas3idvaTsy KalsLeduiniie DAcTEHUS OT KalslePOCHNX pacTeHilt, @3 3TO-
TO cilenyer, 4YTo yBend4yeHue (Ca ABIAETCH CYULECTBEHHHM B COJIOME, NOCIe #aT—
BH. Kample@oOHHE pacTeHMA BHOCAT TaxKMM 00pasoM BKIAL B IOCTENEHHOS yBe-
JU4YEHAC B IOYBE X3BECTHAKA, X 3TO ABAEHUE CIENyeT YYATHBATY, IJIA CeBoOGO~
poTa KyAnTyp.

Ho camoe rianHoe # umepimee eme GoJee WAPOKOE 3HAUEHAE COCTOAT B TOM,
49TO 3TAT TAD 3BKCICPMMEHTOB HEONPOBEPAKMMO HEMOHCTDMpyET, UYTO TpaHCMyTaluMd
afiemeHTa (37ecy cosnaHne Kalpimsa) MPOASBOIATCHA NOCPEICTBOM pACTATETLHO—
ro meradoidsma. lloxasaH0o, 4TO peyy MIET o6 odllem CBofficTBE XABOI marepud,
9YTO OHO BXOIMT B JMOOH METadoNu3M y YeJOBeKa, XEABOTHOT'O, MUKDOOPraHHU3—
MOB, KaK & B pacTeHMax. [leqr 3TOI0 NMCCASNOBAHHR OO OBCY COCTOAIA B NOJNY-
YeHMd HEKOTOPHX JeTaiell LA NPOBEPKM TOYHOTO CIAydyad TpaHCMyTaljH, He
Tpedynuero 4YpesBHYalHHX JIPEKOCTOPOXRHOCTE! A He MPUMBOIAWErO K MATO3HAYM~-
TEIRHHM A3MEHEHHAM, KOTOPHE MOXHO ORIO OH BCErZa OCHOpPUTE X [IPUNACATE
JACNEpCUA aHaMnN3QB, IIOKA OCTANTCA HdXe O % M3meHeHdd. Korina Hao/monaoTCH
<0, 50, 100 % u nmaxe 300 % # eme Gosnrlle, TO OYEBMIHO, YTO yXe Hesp3f
OpenbaBATy OOBAHGHUE SKCIOEPAMEHTAIRHOMY MPOTOKONY, KOTNa pasHue JiadopaH—
TH, C OOMOWSD COBEPUEHHO DA3JVIMYHHX METOMNOB, MONIYYaNT pPE3YJILTATH ONHOI'O
4 TOro Xe OOpAIKA [0 M3MEHEHUn JJEeMEeHTa B PACTEeHUAX OFHOIO A TOI'0 Xe& BA-
na.

MCCIELCBAHME [0 IPOPACTAHMI) B BOIE BOJILBYK - PACIPQCTPAHEHVE
HA Mg HK

[locie Ham¥x dCCIeZOBaHAR MO K3IMEHEHUN KAIsUMA B OBCE BCHCICTBHAE €I0
npopacTaHusa 4 pocTa M4 NPOBEJX HOBHE Ky.bTUBADOBAHUA, TTOCH MOATBEpPIATS
npejnaynde pacoTH DO MUCTOYHMKY 3TON0 3HAUMTRITHOIQ YBEAAYEHNS HAILIMA B
3TOM KaibLePOCHOM pacTeHud. lccaesOBaHUA 3TOTO &8 TANa Ol NPOASTAHH
00 ATAIRAHCKOMY paiirpacy, KalsLegInHOMY DacTeHdn, KOTOPOE He IDOM3BO—
LAT HEeOOXOIMMOT'O AIA Hero Karnidd M IOARHO HAXOLTTS ero 43BHE, TOTINA Kak
OB€C, B Cpene, COBEpiieHHO #30aBIeHHOR OT Kalwuusa, o6oramaeTcHd 3TAM 3Je-—
MEHTOM.

icnons30BaHHNA OBeC OTHOCWICA K COpTy "Hompem", KOTOpDHR ABIAETCA
CBETJINM COPTOM, C MaIeHbXKMMM 3epHamu (4318 3epeH Ha 100 rpammoB). Koam—
HECTBEHHOE onpenesieHae fpoBoiwiocs no Karelywo, Kamo, Marawo, LA napTuit
B 100 3epeH, mepeCpaHHHX BpyuHyw. [lapTas mo 50 3epeH cTaRWIACH Ha npopa-
CTaHdAe B I1AacCTMACCOBHX dauwkax [leTpd maaveTpom 90 wmu, 3acTe/ieHHHX Ha [He
QAT TPOBALRHO! Gymaroft. Yrodu YOPOCTUT® TaKOe KyJASTUBHPOBSHAE 4 CHeJaTH
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Er0 JIETKO BOCHLOA3BONAMHM, ™MH 3aMEHANA CIOAHNI! MULDOMOHHMI pacTRop, HO
JTANEHHHE BCAKAX CI2HOB KalslUAd, BOLOR BOMWBAK, KOTOPYO JI2CKO BClLy HOC-
Tars, C CYWeCTBEHHO NOCTOAHHWM COCTABOM 4 OYEHw CelHyw HA COelMHEeHMA Ka-
ABLGIA, TaK YTOCH HE vewarTsy KyJaInTABADOBAHMO KalpUePOCHOro pacTeHHd. COOp
DOCTKOB [IPOU3BOIAICA 5 Hellesn CHyCTA NOCAe NOCTAHCBKMA Ha rpopacTanue;
BOI& BHOCATACH KaANHi LEHr B KO.TAYSCTBE, MEHAOUEMCH C HClIapeHHeMm, Tak
4TOOH HE 3aTdTw 3€DHA, NMpAYEM NPOPACTAHAE A DA3BATHE KODHEBHX BOJOCKOB
NpOACXOmATO B a3poCHOR cpele. BereTaldA TpesoBasTa BHeCEeHMS Bcero 800 wr
Bomn Ha 100 3epeH, NOCTaBIEHHHX Ha IpopacTaHie.

AHanuasy

UTOOH COMOCT&BATY, DE3YMLTATH, KOTODHE MH yXe KOHCTaTZADPOBATH, MH IO-
E€pATA aHand3 cBAneTesneft ¥ coOpaHHHMX pacTeHuit J1a6oparopi, VIIOTIHOMOYEeH~
HO% MEHACTpOM celnCKOro Xxo3aitcTea, YTOGH NONTYyYiTs NOJMHYD IapaHTAR M0 OT-
HOUEHAD K 3emIeneisdeci Kpyram. [locie BHCym#BaHAs 3epHa-CBANETENH A
POCTEKHA CXATAINACK, 304 PACTBODANACK B XJIOPUCTOBONOPOMHOY RACHOTE, M OG-
Pa3li Nepenapamicr Ha aTOMHO-aGCOPCUMOHHNA COEKTPOPOTOMETD WA KOTHYECT-
BEHHOT'O onpenefeHid MarHud d Karelmsd, Ha [IaveHHO-3MACCAOHHLIM CHOeKTpogo-
TOWETD LIA Hanuada.

BOT nosxydeHHwe 3HAYEHUA, BHPAKECHHHE B MALIHTpammax, 1A 100 rpammoB
CBEXMX 2epeH (piAc, 9):

vr / 100 r 3epen

320 4 —
300
280 -
260 4

240 4

-

220 4
200
180 4
160
140 4
120 4
100 4

80 4

60 4

40 |

3epHo
2L [ JpocTok

Puc. 9. M3awmeHeHue Mg, K, Ca npu npopacradHuz osca Honpum 33 6 Henmeds
KyJIuTUEMPOBAHMA

20 4

T R R TRy

Mg
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3epHa~-cBuUne TN Pocrurn PazHocTs

1 2 3 4 =3-2
Mg 123,1 29,7 + 106,6
K 301,0 77,3 - 223,7
Ca 151, 1 321,3 + 170,2
75,2 £628,3 + 53,1

3Ha4yeHAd, yRasaHHHMe IJIA DOCTKOB, OWIZ IIOJNYYeHH BHUATAHUEV M3 De3y-
J%TaTOB, [IPEeNOCTAaBRJISHHHX aHAaMU30v, BHECSHHHX KounuecTB mis 100 32peH ¢
800 omS BOIH BoasBHUK, TO €CTs, Mg = 4,8 vr; K = 4,32 mr; Ca = 8,32 wmr;
3aTeM JeJii TO, YTO OCTAaBalOCy, Ha 4MCIO0 DPOCTKOB, BHOyWmeHHHX 100 3epHamin.
OTHOCHTEJIRLHO [OBHIEHHOe 3Ha4YeHUe TOTPeC/IeHNA BOIH OGBACHAETCH Tew, YTO
OOHT NPOBOIMICH INPONOTHATENwHOE BpevA NpH cyxoit u xapkoit norone.

KommeHTapuit

MH CcymMmupoBAaNd M?+ K + Ca B KOMOHKax 2 U 3; pasHAlA Mexny osmMmi
3HaYEeHAAMH ABJIAETCA, OYEBUNHO, alredpaddeckodl cymmold 3HAYEHUR KOTOHKH
4. OTweTim, yTO Ha0TOUAETCA ysBeIAYeHUE 33 u Ca:

106,6
* 170,2
276,8
TOI'La KakK /meeT meCTO yweHplleHHe K Ha

223,7

+ 53,1
MHave roBops, ywveHsnueHue K IDOUTH KOVIEHCADYeT yBeIddeHie Mg 1 Ca. 370
cymmapHoe yBeJAyeHye Ha 53,1 IO OTHOWEHMN K »wacce PICTKOB COCTarIAeT
8,0 % 4 OO OTHOWEHW K 3epHam 9,2 %. baraHC CyMMapHHX KOJIUYECTB 3THX
TPexX 3/MeveHTOB He ABNASTCA HyJIeBHM, HO €70 OTKJIOHEHAe HAXOMATCH Hixe
10 %. CraCoe OTKTOHEHHe MOXeT MPOACXOIATE OT TOr'O, YTO HENpopociue map—
THA A DPODOCHAE NapTAA HEMHOI'O OTAUYANHCE B CUQIOTHMYSCKOM [NaHEe WIX Ha-
dronanacy HeCGoNplad JUCHepCAA B auatn3ax (2aBACA TaxKxe OT IPUTOTOBRJIEHUA
ATHKBOTHHX vare#, pa3dasjenHdift U T.d.). M3 3TOro M MOXem 3aKIOYATE, YTO
Ha [paKTUKe, C TOYHOCT®RW IO CUMOOK 3JKCHRLUMEHT&, CyMMa Mg + K + Ca He
U3MEHAETCA WJIM 4YTO, eCIM OTKIOHEHHEe HeJw3f TPUITUCATE: Cymme erd MpUUMH,
€CTH UMeeT MeCTO IIoMexa CO CTOPOHH KaKOIO-JuUGO JIPyTIOr'Q HeaHATU3UPOBAHHOIO

JIEMEHTa, OHa UmeeT C.1adoe 3HAueHMe, IOCKOMBKY OcTaeTca Huwe 10 % cym-
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MapHOft MaccH Tpex aHAIM3UPOBAHHHX 3JIEveHTOB. Dwla NPOBENeH& [poBepKa,
LA 0BC&, TOARKO TOr'O, YTO KDS2WHAX CyLECTBEHHO He #3meHASTCA. MH KOHC-
T2TAPOBAIH, YTO Cyva 3TAX 3 MIeveHTOB TaKxe NPACIA3UTEIRHO [MOCTOAHHA
LA paftrpaca, KarsLeduIrHOTO DAcTEHUA, HO C OTPALIATETRHHM OTKIOHEHHAEw,
MEHBWIM 6 %. ITOT NOWTA HyJNeBOW CalaHC CyMmH 3TAX TpeX INSMEHTOB ABJIA-
€TCA CPEelNCTBOM KOHTDOJIA, YTOOH BAILETw, HET JH cepse3dHoft oumcxkd, copep—
weHHO!! NMpPK NPOBENEHAR KYJIsTABAPOBAHAR WIZA aHATIA3ZA, [I0 kpaiiHelt wepe,
LI 3TAX 3JAKOB; 3ITOT CaraHC He wmOXeT OHTL COBCem HYJIEeBHw H3-33 TOTO,
Hanpawep, 9T0 Ca He KOVIEHCHUDYeTCA KamMew, HO mocpencTBom K + H; Taxuw
odpasom, cregyeT yuaTeBarts H (wiu O mam M§+'O).

KOHCTATMpOBaHO Takxke, 4TO 3a 6 Hemeidr, PeTeTalyd Kans 1| veesmywica
B 2,126 pa3; Haldlo OYEeH®, BHCOKOE CylECTBEHHOE W3MEeHEeHUe, XOTH ABHO GO-
7I€E HU3KOE, 9YeMm yBEIWYEHA®, MOJNydeHHOE [DA MUCHOIB3IOBAHMN CIOKHOIO yIOG-
periA; 3TO IDOMCXOHAT, BEPOATHO, H3-3a TOTQ, 4YTO BOIE BOJIRBUK HEXBAaTaeT
HEKOTOPHX 3TeveHTOB A MAKPOITEMEHTOB, HEOCXONMMHX L1A [OMHOTO Hadopa IUIA
paseaTAn pacreHzd (Her Joctopa, Hampuwmep); YTO NPOSBAAETCA B TOM, YTO
VH OTPaHUYATA BEreTaun © HenelAMM (Tak Kak 3aTeM DACTeHMA XelTenT M
YBANGOT ). YBeJAdYeHAE MarHdg CocTaBlfeT 1,866 pas, Torma Kak Kaldil ymeHb-
maercd, nepexona or 301 mr x 77,3 (oH B 3,89 pas doJee oGileH B 3epHe,
9eM B POCTEE).

lita oGnerdeHda cpabReH#ll C OPYTAMA pe3ylsTaTamd, MH IAeM HAXE Te xe
SHAUCHAA, 4TO U B OpefHmywelt Tadiiile, HO NPABENEHHHE HA eIMHALY (3€pHO
il DOCTOK) — B MILIATpavMax.

SepHa-CBULeTeNH PocTiu PasHuua

1 2 3 4 =3-2

Mg 0, 0285 0,0532 + 0,0247
K 0,0697 0,0179 - 0,0518
Ca 0,0350 0,0744 + 0,0394
Cymma (M5+K+Ca) 0, 1332 0, 1455 + 0,0123

Onepaudn BNCYWBAHAA % CRATAHNA BNIIOTHATACK IOCPEICTBOM OCTAaB/JICHUA
00pa3loB B BJEKTPONedd, peryaupyemoi TEPMOCTaTOM, HA BCK HOuy (17 wacos).
Bucyupatae IpOBOAWIOCY LIS 3epeH Ge3 odarours mpu 130 °C; mim "wepTsHX
cBumeTesit" 4 poctkoB npx 102 °C. Ciaraume OCywecTBJIANOCE Ipa 480 OC, oT-
HOCATEILHO HU3KO! Temneparype, Taxk Kax Mu OLlpeleAln Takke meny, HEeKOTO-
PHE OpraniYeckae COeRAHEHAA KOTOpoi JeTyws mpu 500 °C (orcona npomrtenie
CKUIaHUA); 301y odpadaTyBaly XTOPACTOBOMOPOIKOA KACAOTOM.
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[IpumepH pe3yasTaToB aHalM30B pasHHX naptd# no 100 sepeH osca
tuap 100 npﬁepe"
(B MWLTMIDaMMax )

I Ceexue Cyxue Cpennee Cpexalt/ 3ora/
ng— MACCH Mgccu 3a1a Mg Ca K Fe Cu Mg+Ca+K cyxoft cyxoH
1 4022 3603 133 3,95 4,25 18,77 0,170 0,0185 24,97 1,11 3,6%
2 4253 3798 146 3,90 4,0 17,40 0,164 0,0191 25,30 1,12 3,8%
3 4220 3789 130 3,60 3,25 17,33 0,145 0,0212 24,18 1,10 3,4%
4 4328 3882 153 3,70 3,50 18,46 0,149 0,0136 25,66 1,11 3,9%
5 4313 3931 142 3,95 4,0 17,40 0,155 0,0189 25,35 1,09 3,6%

HAe 4227 3800 141 3,82 3,80 17,47 0,156 0,0182 25,08 1,10 3,6%

Canz M%donpenemmcs aTOMHO-a3copOimoHHoR caexTpoforomerpnet (mpa-
cop Bekmana).

K Ornpenensarca niameHHO—3MUCCAOHHOR cnexrpoforomerpaelt (apudop 3m-
neHxopda).

M mOTuIM OH NOGABATY: eme ONHY KOIOHKY IIA Tpafu sona/cpexal: B cpe-
mHem 3,3 %. [lomoOHoe uccaenmoBanme misg copTa "Hompa™ Iato 2,93 % (ero
0CQIOYKa TOHBIE, YEM Yy BHNENPABENEHHOI'O COpTA, OO3TOMy 301H MeHpme). He-
GeCIOJIe3HO OTMETATE, YTO B CBOEM ACCIENOBRHAA IO OBCYy Z xypam Bornen
mer 3,1 #%; B TO BpemsA peds WIA O ¢OpTaX OUEHp OMU3KAX K HHHEIHEM cop-
TéM, 4 copepranue Cal, KOTOpO® OH L&eT, O9eHp GAA3KO K TOMy, 4YTO XaDT
Ha@OoNee COBpPeMEeHHHE MeTONH; (IOKasaTenwCTBO TOTO, YTO B TO BpEMA O4YeHy
XOpomO ymesid ROJHYECTBEHHO ONpenesATe Kansijh).

YacTHHe, yKA3aHHHE CIpaBa OT SHATMTAYECKAX DE3YAsTATOB, HaM MORA3A-
JIACH, HEQOXONMMHME, 9ITOOH ACKINYATY SHAIASH, KOTODHE ABAANTCH HECOMHEHHO
OmAGOYHHME, BCAELCTBAE HENPaBUIRHOIO Ne#CTBAA JAdODaHTKA HA RAKOA-TEGO
CTamdé. LA OZHOTO X TOI'O Xe COPTa cymma M3+Ca+K OCTaeTCA B OCHOBHOM IIO-
CTOAHHOK; OTKIOHEHME NOJLKHO OHTY HAXe 10 %. HHade, xax moxasan akcnepa-
MEHT, AMEJa MECTO HaKafg-TO OWHOKE; 3jleCp OTHIOHEHAE HUTIE HE COCTARIAET
9 %. g onuolt maprad, moxaswpaovme oTKICHeHHe Goxee 20 %, MH CMODAR
IIPOREMOHCTPHPOBATE, YTO OMACKA CHIA jgomyueHa ¢ 3oxo#t (DoTepa B Xome me-
PErpY3KA Wi NDWIANMAE K CTEHKaM THIVIA OCTATKA( ). BO BCAHOM Clyuag, ee

HemocTapano HAa 20 %¥; cBexad Macca K Cyxas wacca Gwa HODMRIBHHMA; OMAG-
Ka ¢ 3010ft DOBTEKIA OTKIOHEHHE TOr'O Xe O0pAnKa 00 BCeM IDYyTAM 3J1eMeHTaM.
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HEKOTOPHE TOIOJHEHWA HO NPEIBAPATEIRHEM WCCJIENOBAHWM

Hamd nepBHe ACCAENOBAHAA OO OBCY IPOM3BONMWIACE TONILKO MO ASMEHEHHD
Karpuud. Kpome onmpemencHafl, CHETAHHHX HECKOJrKAMYA KIACCHISCHAMA XAMIIS-
CKEMA METOXaMH, OWIA MPOBEJeHH COMOCTABJIEHAA pAasHHMA UCCHENOBATENAMA C
nomomsd QE3MYeCKAX METONOB. BOT B KadecTBe lpAMepa 3Ha4YcHHAA, HA 3€pHO
oBca HoOpdm, DO AIAKBOTHHM 9aCTAM 30JH B XIODHCTOBONOPOIHOM pacTBOpe,
9TOCH CPaBHUTH pasHue npudopH (puc. 10):

Ca
MKT/3EpHO

27 o

24 = IHAYEHHE
{' MuHHMATEHOE

21 4 I-‘

18-]

15 A

Jucnepeus

12 4

9-1

6 -

Pic. 10, HcnurarensHue mccaepoBanas. Comepxanus Ca, Ha 3epHO, B
3 cepnax naprait opca "HompaM", NpHYeM Kaxmad CEpHAA aHAIA3#pOB&IACY B
PasHHX JadopaTopaaX ¢ OOMOWRD HPAGOPOB DASHHX THAINOB - YKA3aHA NECHEp-
Ciff B NapTHAX IJIA Kaxno cepau

C nomouppd IIGMEHHO-IMACCHOHHOR HOMOMER0 aTOMHO~adcopGIAOHHOM

cnexkrpoforomerpun (nad. xmM. CIIEKT TomeTpud ([IepKUB-3Ir~
aHanusa daxyagrera) Mep),p%ggnﬂu. gHaHHT.pﬂaO.)
0,0240 0,0231
0,0225 0, 0231
0,0233 0,0267
0, 0230 0,0273
CpefHue
3HaveHua 0,023 0,085

Cpemyee 3HayeHHe 3TuX ABYX cepafi (Kammoe 3HaYeHUe ABIAETCS CPEIHEM
A napran #3 30 seper) cocramager 0,024, HeMHOI'O BmE TOrO, 9YTO MH HO—
JyI4ns ¢ Nomomp0 opudopa bermasa (0,022). UsmepeHns ¢ nomomem aTomHof
a0CopOnMA BHOOJHAAACE HOCHE NDACOEHAHCHUR JAHTaHa, 49TOGH #30exaTy MOoMeX
CO CTOPOHH (ocpaToB, KOTOpHE BCELHA OCMABHH B DacTeHUusX, [Jlociaemualt @3
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BHIIENPUBENEHHAHX aHaIA30B (cOpapa) [OKA3HBAST, OO-BANAMOMY, JEI'KOE OTKAO-
HeHue Opacopa mocjae IBYX HOEepBHX OTCYETOB. HO Kar OH TaM HE ORIO, BUIHO,
9TO UMeeT MeCTO IOCTATOUYHAaA CXOUAMOCTR CO CJIaCHM OTKIOHEHHEeM B TDeTpeM

3Hare IJIA CPeHHAX 3HaveHuit.

MccaenopaHus ¢ MepTBHMM CBHESTENAMMA

MH IDPOHSBEJNHE TOIRKO HECOAsNOe KWIMYECTBO IKCHEPAMEHTOB VI IpoBep-
KA, ABIASTCA JIA 3TA IPENOCTODOXHOCTy NOJesHoft., Mu Amend CrRoOpee macmep—
CHED pe3yJsTATOB, HO He CYWHOCTY, KOTOpad MOIVIAa OH A3MEHUTr, HAME BHBOIH.
ERIH NpOne/iaHH CephM DKCHSPDAMEHTOR C IIOHMM [IATATENpHHM PacTBOpOM. BOT
[IpHmMep pe3ylapTAaTOB:

MepTBuft cBaneTeny man nig Ca B cpepgHeMm Ha sepHo 0,042 mr.

[locre ®aTBH aHaIA3 Jal HA POCTOR 0,105 wmr,

TO €cTp, B 2,52 pasa douaslie., MMeeT Takd MECTO CO3HaHKe Kalplidd, B OYeHs
Goanmom koxudecTse (+152 %), HaIEKOM OT BCAKOR BO3MOXHOR omACKH aHanNA3A
(BHOOHEHHOTO 37eCr, C IOMOWBD &TOMHO-a0COpOLWMONHOR cmexrpofoTomMeTpus Ha
npadope bexmaHa).

C Bomo#t BoxeBar (KoTOpasg HE COIEDHKAT HA N, HM P M T.I.) Bererauyud
MeHee momHad. MepTBuit cBEmeTey co 100 sepHamm comepxan Ca 3epeH, ILUOC
BHeCeHHH ¢ Boxo# (B Takom %Xe KOJEYEeCTBe, YTO 4 OT BereTaudd), IUINC BHe-
ceHHH ¢ (@iInTpoBagsHO#t Oymaro} (Ce3 aoumi, npoftHoft TomumHH), WMOC He3Ha-
WaTeNIpHad cry4YallHad OwIn, TAK KAk NOCEBHHE YANKA # CBANETENH (HIA CIpA-
Ta8HH OOX NIaCTUKOBHM TEHTOM. AHANA3 XAT WA 3TOR COBOKYIHOCTH y MEPTBHX
ceanerenel, opaBemeHHHR K OZHOMY SepHY,

0,050 mr.
B pocrkax, mocue 43 nHeit, comepxarocw ,0904 mr Ca, TO ecTs, Gorgpue

Ha 00,0404 wmr.
T4 nmBe maprad OOMIY4AZd OMHMA u Te Xe BO3MOXHHE CIydailHHe BHECeHHAd A

OIHO 4 TO ze BHeceHdAe ¢ Bogo#t, To ecrs, 0,016 mMr Ha 3epHo. MHaye rosops,
B MEDIBOM CBANETeNe, €C/Id BHUECTp MSBECTHOE BHECEHAe C BOROil, Mmenrocsy
0,034 mr Ca wa 3sepHo, a B pocrkax 0,0744. Pasuuma B 0,0404, oCy-
CTOBNEHHAS BereTaifell, NpABONAT, TakaM 00pasom, IO OTHOMEHMO K TOMY, YTO
Colepxald 3epHa, K yBedYeHAD HA 119 % KaTpUMA -~ BHCOKO3HAYAMYD BeTAUMHY.

KommeHTapuu

Karmma OH HE OWIA KOJAAYECTBEHHHE WU3MEHEHUr, OOyCIOBIEHHHE Pasig4HH -
M OGCTOATEAsCTBamMA (BKINYAA CTAPEHHE 3epeH, TaK Kax 3KCOEPAMEHTH NIPOBO-

RANACY B pasHHe Ce30HH), yBelAdeHue Ca BCEITA OCTASTCR 0YeHy CATHEM (i
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LPOLATAPOBAIA HECKOISKO IPYTAX pesynsraroB B “Agriculture et Vie", m-
Bapy, 1972 r., "La Journée des Pruits et Légumes", 11 gemparn 1972 r.).

B mpoTaBHOM cry9ae 3TOro He HaGMONALOCY, OCHYHO MOTOMY, TTO HCIOJ%—
30BAHHHE XOPOMO pa3pABADUMECH 3€pHA COBCEM HE COJICKUMOHMDOBANMUCY, Wid Oh-
Jd CAMIKOM CTapumd, W14 Jaxe He OOIXONANA HepAOny 3KcHmepumeHTa. Hanpawep,
Heaqs3fi GWEO HCOQNIR30BATY, B SKCHEpAMEHTEe, NPOBOIMMOM BecHof, 3epHa copra,
KOTOpHE OOHYHO BHCEBASTCA OCEH®D. JIA TOrNA HYyEHO GHIO OH HOZBEPIHYTY, MX
TaK HasuBaemol gpoB43aIMM, TO €CTs, BHCTABATY, HpEIBAPUTENtHO HA XOIOX.
Ho 3Ta meTOmAKA ABIASTCA LIATENrRHOR: TpeOyeTcA oXnaxieHde B HECKOIRKO
MECALEB, AHOINA 6 MecAleB. MOXHO HCAOOI%30BATH TAKKe CMENAHHHE COpTa&, I'd-
OpanH, CespasimYHHe K Ce30Hy., JTO ciaydall HeKOTODHX CBeTJHX COPTOB OBCA,
HO MH BARSJA TPYIHOCTA HX COPTHADOBKA VI NONYYEHHS OAHODOZHON RanadpoB-
Ka, xorma, xak y"[lasaw jme pya", B o6QUIO4Ke OCTH BCEria HAaXOUATCA ABa He-
ONEHAKOBHX 3€pHA.

Tarem o0pasom, ecTs pas.vysHe QAKTODH, KOTOPHX HE 3HAOT, WwId O KO-
TOPHX 38CHBapT, KOTJAa NpENIpAHAMANT SKCOSPEMEHT, ¥ yIMBAADTCA, HaXond
BHOTJIa A3veHeHMs TOUsKO Ha 10-25 % B ciuydae Karsnad @ 0BCA, TOTNA Kax B
OOTAMANBHHX yCHOBAAX MOXHO HOJIYUdT: yBej#deHae Ha 300 % A maxe doipue.

B HEKOTOPHX CIy49aAX HPAIEHOR MOEST CIyMATy, HENPACHOCOGNEHHAd KyJdwTypals-
Had cpena, BHTACEONTHYECKAE HApymeHAs A T.J.

[pasomaTcs fororpapmaeckoe BOCOPOH3BENCHAE Pe3yaLTATOB B TOM BUIE,
B KOTOPDOM OHA w14 mMHe IepelaHH, IJAA TOrO 4YTOOH 4eTKO NOKAa3aTs, 4TO, Ia-
Ee ecyd pedp He MIET O MOHX aHANIA3aX, TO JadopaTOpAd HeOCHOPAMOT'O HOCTO-
BHCTBA, OfMIpaILHHE ApOATP B CIyYae COOPHHX NAHHHX, NAeT 3HaYeHAA, IOI-
TBEpaAnaomde pasjldYHHE SKCIEpPAMSHTH, ONHACaHHHe B 3TOo# rrase. Pewr aAzeT
31ecy, 00 OOBeKTUBHOM HOKyMEHTe, 4 A DAl ero MHTEepOpeTApPOBaTw. KOHewHO,
aTa BHTepnpeTaups ABIAETCA moelt coOcTBeHHON: 3Ta OpraRd3amid YHOBAETBO-
PASTCA Tem, 4TO naeT TadAlly WMCAEHEHX 3HadeHall, KaKk 3TO NpenCTaBJeHO Ha
CHAMKE, 0e3 KommeHTapud (A TOJNRKO NOGABWI, CBEPXY 4°ﬂ ROJIOHKH, HANMIACH
"83 pocTka", UTOOH UATaTeNr BHIEN, YeMy COOTBETCTBYODT GHC/IA ITOR KATOH-
ku (pac. 11).

fl He yY4THBAD B MOEM KOMMEHTapUH MCeN KOJIOHKA 2, KOTOPHE COOTBEeT-
CTBYOT OPOBEPOYHOMYy aHami3y LpYroTO 3KcnepAveHTa. CJAeLyeT TOARKO CpaB-—
HATp 3HAYeHAAd OIHUX A TeX Xe CTPOK KOIOHOK 1 # 4, KouoHKa 1 — 3To 3epHa-
CBaneTed, He mpopocmde. HOMOHKA 4 -~ 3TO COREpAAHAA 83 DPOCTKOB, KOTOpHE
paspuucy (Ha 100 3epen, 17 He mpOpoC/IM, 4 OHM OHJIA yOanesH, HadaAHadg C
NepBuX gHe# mpopacTaHaa npyrax). Jerko 3ameTHTs, YTO LMTHDOBaHHHE paHee
SHavenAd Mg, K n Ca Ha OmHO 3epHO ABIALTCA 3HAYEHAAMM KOJOHKM 1, pasme-
JeHHHe Ha 100. 3HayeHMss KOJOHKA 4 ClemyeT yMeHpllUTy Ha BHECEHHe Mg, Ku
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Ca, amnsApmeecs pe3yJsTATOM BHECEHHAA 3TAX JIEeMeHTOB ¢ 800 wmi BOIH BOJBBHK,
HCIOI%30BaHHON Ha NpOTAXEHMH 6 Hemedp KyJpTABADOBAHUA; CHENAB 3TO BHUH-

TaHHe, OCTarToK NeJAT Ha 83 (KoxoHKa 3 COOTBETCTBYeT MEPTBOMY CBHIETEJD,

KOMMEHTApPYEMOMY Ialee ).

Ooﬂecrao 3emienensleB PpaHiMKu AHATATHYECKUR

PU3HAHO OCHECTBEHHO I10JIe3HHM SVLIeTeH
5 A2131011
JABOPATOPVA WCCNEIOBAHWA M KOHTPQIA YIOFBPEHWA
ADOATDaX - JKCIIEPTH3H
Naccax Xedfppya-lummo, 5 - Mapux (XVII okpyr)
C.C.P. [lapux 242-61 Tex.: 387-28-59
OGpazer A21 Al 100 3epen oBca Holpum — CBUTETENy
llarysero 23 mwora 1971 r. **2 A2 100 seper osoa Honpuw + paskie yro-
AHAH3 MO TpeGOBAHM N23 A3 100 sepeH oBca HOMPUM + HECKONBKO
r-Ha Jlyn PAHA costeit, B Tom wiciae Ca, r@, K

298 - JIE ILyJIbI0 N24 A4 PoCTKH IpOpOCIETO OBCA B BOIE +

ColMH, B Tom uucne Ca, MS’

[IpouedTHHE COCTAB
[I0 COBOKYNMHOCTH KaxIoro oGpasua, BRIDYAH ParsTpOBATEHYI0 CymMary

1 2 3 4
83 pocTka
Bona <80 Mr 3691 mr 345 Mr 11663 mr
Cyxue BemecTBa 2033 Mr 2750 Mr 2878 mr 3319 mr
Soia 68 mr 245 mr 79 mMr 189 mr
Maruwuit 2,85Mr 10,05Mr 3,40Mr 9,22Mr
Kamit 6,97vr 30,82Mr 8,07Mr 58, 11Mr
Kane iyt 3, 90Mr 7,50Mr  5,00Mr 14, 50Mr
Mens 0,014mr 0,132Mr 0,024Mr 0, 101imMr

Mg,Ca,Cu : mo artomHo#t aScopdimmu
K : no smuccud niameHu

lupekrop JadopaTopHu

Mapux 2 worg 1971 r. (mogmucs )
Pacxony Ha aHam3: 508 JfpaHKoB

Puc. 11

fl He yudTHRPAl Takke B TOM, YTO [PUBENEHOC BHIE, COLEpHAHHA MeaH. YBe-
JHYEHAC MeMl DM NpOPacTaHHM OBCA ABNAETCH 3HAUMTENsHEM (ecix HeT OWHOKH
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760 ). Ho B anamasax aToRt Taduamy He CONEPRATCA HAKAKOILO UCCJENOBAHMA,
C Tém YTOCH ySHATH, KAKO# BIeMeHT YMeHwlaeTCc, 4TOCOH CTaTs Mensp. BOT
I09eMy y MEHA HeT CONOCTaBNCHUA IIA ONACEHAA BO3MOXHON OWUGKA B onpene-
AeHun Cu. Ho MH yBumamm gmarsme, 49TO B APyTOM THIle 3€peH Takxe HadmraeT-—
CA OYCH% 3aMeTHOe yBeJHdEeHHe MeBi NpE HpopacTaHa: (Kak, & MH 5TO BAISNA,
y omapa).

Kax paccmarpasary, "MmepTuit cpamerens”’

MeTomsxa "mepTBOrC CBAIETENA", KOTOpyD A yYATHBAQI DaHee M OpmMeHe-
HAR KOTOPO#l s NOKa3ak, CHIA BHylWeHS MHE BO Bpemd ORNHOK BCTpeud C ODOYETHHM
opodeccopom GHOIOrAd pacTeHii Opa [eRarordyeckoM HHCTATYTE, WICHOM AKa-
ACMAL ECTeCTBEHHHX HAYK A OCNeUeHHHM 5Tof Akazmemme? "mepedpars” Hemcus-
CluMHe COOGMEeHAA, KOTOpHEe JO Hero AOXOIAT, GONRMUHCTBO KOTOPHX, RAR RaX-
Mt 3HEET, He NPeNCTEBIADT HHTepeca, Tak YTO HO 3TOR meTomuxe Owna npa-
HATa pedopmMa B 1974 r. CornacHo eff, ecaZ g yrBepxmap, YTO Karsimi yBeJIA-
G4BASTCA BCIENCTBAC NpOpacTaHAd, TO €CTs, HON AeldcTREem a3rydaemot mapoj
mareprelt sHepru#, A NONKEH CpDaBHATy IBe O3pTA&, OO BO3MOXHOCTH HUIEHTHY-
HHG, OIHY X4BYD, IPYTYD YMEDUBISHHYD, OpAYeM MOCEBHNE JANKH 3TEX naptait
9ePeNYDTCA TAKEM O0pasoM, YTO OHM HAXOLATCH nox Bo3nefcTBzeM oAHAX A Tex
X8 ycjoBall ORpyxanmeR cpemu H OOIyIanT BCe, B Te4YeHH8 ONHOI'O H TOIo xe
BpCMEHA, OIHy @ Ty ®e HATATENRHYO AOCABKy. JlHaue IroBOpsA, HYEHO CHIO O,
YTOOH B TeYeHAe ONHOI'O A TOrO XEe BPEMEHH 3TH IIB€ NAPTMA CTPOTO odpadaTH-
BalACy, ONAHAROBHM 00pa3oM. ERMHCTBEHHHM pasixaem MEXNYy HMAMA, NpPOACXDIA-—
IAM A3 TOT'O, YTO OfHA COCTaB/JIeHa A3 XABHX 3€peH, a JIpyrad 43 MepPTBHX 3e-
PCH, eINMHCTBEHHHM DasJAYdeM ABIACTCH, TAKAM oCpasom, XusHg, #, ClienoBa-
TSIBHO, MY 3HaMA OH, cnocodHa Jx Ku3Hy NPOA3BOIATE TpPaHCMyTalad .

f Bakorga He oTHocWicA K TeM, KTO BHIBAT'88T BO3paseHUa a priori.
Hyzno mpoGopars. Orcoma pozwiacr, 3Ta MeTOINUKA "MepTBOIo cpameTensa”.

Urax, opd Bcex OPEROCTOPORHOCTAX, s HAXOMWI BCerra ypendueHae Ca B
XEBOR mapTau mocie KYJA»TABADOBAHAA B TEYEHHE 6 Helesdr C OBCOM. §I OpHBO-
AT 3HaIEeRAd. OOHaKo yBeayueHue Ca MO OTHOWEHMD K MEDTBOMY CBALETEND Ok-
JI0 BCerna dovee cnaduM, 9eM IO OTHOWEHHD K CBexAM 3epHam. Ho Takxe Bcer-
A& OKA3HBAIOCH, UTO ConepXaHue Ca OWIO Gojee BHCOKHM B MEDTBOM CBHIETEJE,
9eM B CBeXMX 3epHax. Ha nepsuit B3DIAR OG6haCHEeHZEe He Owro Jgerkam. ODHAKO
A OWI yBepeH, YTO OWUCKA He OHIa AonymeHa, X IId MEeHS UMeT 3HAYeHAe To—
ZTbKO PaKTH. OYEBMNHO — IS MEHS ~ AMEDTCH TPA Pa3sHHX CATyampd, OTKyna,
BO BCAROM CIy4ae, BO3HUKAUT TPA PA3HHX SHAQYEHAA, MOCKOJALKY pasiAYHHE HK-
COEPAMEHTH 3TO HOATBEPXLANT. STOT npodeccop, 3aMATHAK KIACCAYECKOR HaykKa,
YTBEPEINAN, YTO K PAKTam ero INo/IXHy NpABECTA NpAHIMOH, 4YTO eCHd (PaKTH He
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HOAYMHANTCA [1POBO3IVISMEHHHM JIOOxMA 3aKOHEM, TO 3T¥ 3IKCOSPUMEHTH ARIADNT-
CAd JTOXHEMA. [I03TOMYy OH OTKa3aicd LOdyCTATY yBeJAdYeHHE Karslud. Tem Go-
JIe€, 4YTO y MeHA OWIO TDA DA3HHX 3HaveH#d: OO Kpaithelt mepe, mBa, a Bo3-
MOXHO 4 TpHM OHIM OowACOYHHMA., Tak KAk, Kax B HPOTHBHOM ciaydae OCKACHUTE,
9TO y MeHA OHIO Ipyroe 3HadeHde IJIA CBEXEro 3epHa # LA MepTBOI'O 3epHa,
K KOTODOMY He HFO0aBAANOCY HUKAKOI'O Cliela KaUIslyA, LIA ecli BOLA ero Co-
Aepxaia, TO 3TO yYATHBANOCE. Haudmo, YT0 XM3Hy He 4rpara Tam poid. Hrak,
A omACaNcsa; HUKaKoe OCRACHERAE KIACCHIeCKOR Chojorggeckoft xamsa He mos-
BOJIAJO HOHATS®, YTO MEeXNy AByMA OapTAAMHA HaCIDZAIOCk pasiddde. 3TO OHIO
HEOMPOBEPXAMHM NOBOJOM, 4TO A olACAICA B MOAX aHaIA3aX, KOTOPHE MOTJIK
OHTp TOASKO TAKUMA Xe JJIA XKABOH NapTad, NOCTARMEHHOR HA NpopacTaHEe.
I'oBOpAT Ha A3HKE IMIYXEX, M BCAKAA IACKYCCHA CTAHOBATCH GecHojesHoOff, Ko-
I'la yUOpHO OTOpacHBapT (PaKTH Ge3 TOro, YTOCH CAMOMy NPOIeNAaTs, 3Kcnepa-
MEHTH, OCpaTHOe TOMY, O Y4eM Iical IO JPyroMy IOBOLY MOCTOAHHME cexperaps
[lapimxcroft aranemis €CTECTBEHHHX HAyK, KOTOPH{ T'OBODAT CBOMM KOJUIEIaMm:
Npexne 49eM OTPALATy PEe3yJAnTATH K3KOro-XdC0 JKCnepdmeHTa, NOBTOPATE €ro
camd.

Ho A mpelIORWI BHIIONHATS AHALASH DA3HHM JACOPATODAAM, DA3HHME METO-
IamA. /I Bcernma MepTBHEe cBANETeNN Napanx Ca CoMwmime, YeM CBexae 3epHa, R
BCErna mensie Ca, 9emM pOCTKA OBCa, MNONyYeHHHE H3 HNEHTHYHHX napralt., dkc-
IePUMERTAIRHO HEBO3MOXHO KOHCTATADOBATE YTO-A4GO Ipyroe. Takum odpasom,
TaK HasHBaemue "BO3pAXeH#A" mpelicTaBATeNel WECCHYecKofl HAyKA ABAADTCA
OMAGOIHHME .

B cpenmdem, A HaweJ, B 38BACHAMOCTA OT KyJInTypalnhof cpeis E 38 6 He-
Iejs, 4910 Ca OO Goanme mopanka Ha 100-150 $ B DpOpOCHHX POCTRAX, 9EM
B MEpTBHX CBANETENAX. TOrZa Kak, ecaA g CPaBHABAX DOCTKA K CBEXAE 3epHa,
TO yBeJaddeHae Ca MOIVIO OpeBocXomaTs 300 %. WHade T'OBOpHA, yBeJAYeHHAE OC-
Tapalocs CWIBHHM, HO yMeHwDEHHEM 10 Kpafthe#t mepe HaNoJIOBAHY 0O OTHOMEHMIO
K MO4M MCCIECNOBaHAAM, HANPABACHHHM HA& CPABHEHHE CO CBEXAMH 3EDHaMA.

lIpopacTanne B CUIUCTALIADOBAHHOR BOfie 4acTO NPUBOJAT K yBeJAYEHHR
Ca ronsko Ha 10-15 %; mHOrma MmeHwme, 9Ta BOIA FBANETCH arpecCHApHOR, curdi-
ROM KiAcIOff 19 HEKOTOPHX pacreHat. HanpoTds, ¢ HeMAHEpaTA30BAHHOM HA MO~
HOOCMEHHHX CMOJax BOIO# MOXHO, B 3aBACHMOCTA OT BEJAUAHK 3epeH A &X 3&-
facoB, #MeTr COJiee CWInHHE YBEJNA4eHAs, HO KOTOpDHE OCTANTCH Wale BCEero
Haze 100 %. OTO OTHOCATCA K CDABHEHAD CO CBeXAMH 3epHaMi, a He ¢ MepT-
BHMA CBULETE&/IME. HO 3mecy Ha(/ImNaeTCA CBA3% M2KNy BANeMd pacTeHdl A pH
KyNsTypaisHOR BOIH; MH K 3TOMy BepHeMca.

YBen#udBaag KOIUYeCTBO ACCIeROBaHult, o npames x OOLACHEHMD CymecTBO-
BaHAd, Bcerza ONpaBiNBapuerosi, 3THX 3 3HaueHdAlt, @ OHO GHIO MONTBEPKIEHO
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IpyTdaMd OYyTAMA: MH YBHZEM 3TO Halsme B IMaBe, paccMarpaBamimeil axcnepa-—
MEHTH SDHIEJA.

lloGanngs Qopmalsierds 414 OEepeKKCk, BONOPOZA B BOLy, Il HaXomATCsd
3epHa MepTBOI0 CBAIeTeNd, CIOKADYLT IpPOpacTapuyo® CUHOCOCHOCT®. KIeTrd 3a—
BA3A He MOT'yT OOlxle Pa3BABATLCA; OHA ABIANTCA CAAMNKOM HEeXHHMA, Da3MHO-
XSHHAE 9TAX MOJIOAHX KIeTOK GyAeT TyT Xe OCTAHOBJAEHO, OHA OyNyT Da3pyleRH,
& OgpopacTaHse He CyAeT HNpOACXOjATs, Opemnoyaras, 49TO lNepexon B mRajy K
105 9%C ax me yowr. TOpmOHN pOCTa ORACAADTCH (ayKCHHH, IaGepEeJLI4HH...),
B, MOXET OHT% -~ 3TO JNOAKHO OHT» HKCCJHEINOBAHO ¢ OOMOIIED XpomaTorpajpas -
AHTHOATODH YCAMABALTCA, HO 3TO He ABIAETCA OCA3aTeNsHHM, [IpAYeM NOCTa—
TOYHO DaspymédTr, 38BA3% SHTHACENTHKAMH, YTOOH BOCHPENATCTBOBATY BCAKOMY
gpopacTaHdy. J3TO He 3HaYAT, 4YTO Bce fepMeHTH, KOTODHE HaXQUATCA BHYTpH
3epHa, paspymanTc. [lomelleHHHEe B YCIOBHA COMRMON BAAXHOCTA, 3TA QepmeH-
TH aKTUBAPYDTCA 4 OyNyT TpaHcmyTapoBares K B Ca B cepiueBdHe 3epHa. ilpo—
pacraHiasg He OyneT HaoMnnaTsCHA, HO HAYHYTCA TpaHCMyTau¥, Tax 4ro, MH dy-
Iem ameTs, Ca MeHwme, 4YeM B POCTKAX, HKOTOpPHE pa3sBABAIACK, HOPMANRHO, HO

dJouslie, 4eM B CBeXHX 3epHaX, B TO Bpems Kak K ymeHwmaeTcCs: BHeceHHe ¢
Bomokk BonsBAK ILIDC TO, 9TO COLEPXATCA B 3€pHE, IOMXHO CHIO IATy B ONHOM

A3 HamAx 3xcoepameHToB 0, 1139 mr K Ha 3epHO, TOI'IA KaK B MEPTBOM CREIE—
TeJNEe ero comepxarcA Toasko 0,0807. MoxHO mpodspecTd pacyeT HPyTMM CHOCO-
doM: Ha 3epHO B MEPTBOM CBUmeTene mH ameem O,0807 mr K; aroT meprsuit
CBAHETRs OOIydwa ¢ modaBiaeHHO# Bomolt Bomgsar (800 ma) 0,0432 mr K, Ko-
TOpHEe BHuATanTcA A3 0,0807 mr, uyro maer 0,0375 M K B 3epHe, TOI'K2 Kak B
cBexeM 3epHe Amesocy 00,0697 mr K. Tarkum odpazom, ymeHslleHde K cocTamifa-
er 0,03<2 anE - 46 %.

fl MOI' OH yMHOKMTy MpUMepH, OoCpauwasacy K aHAIA3aM, KOTOpHE f MpemIo-
RAN cHeJlaTs IJAA KOHTpoJA B JladopaTopdd BpaHIy3CKOI'O O0leCTBA 3emieieln—
ueB (Ha aroMHO-~a0COPGLMOHHOM cHeKTpodoromeTpe bexmaHa). Tak, Haupamep,
aHamuTiugeckuft CouuteTeHs M2 44895 or 31.7.72 maeT IJIA MEPTBOTO CBAZETENA
u3 100 sepeH oBca Hmompum 5,77 mr Ca, T0 ects, 0,0577 wmr/sepHo. Hmenrud-
HaA mapTéd, OOCTABJIEHHaA H& Ky/MsTARADOBAHME, HO, KOHEYHO, He CTEepAIH3OBaHHafd,
rama 6,01 mr sa 63 pocrka, TO ecTs, 0,0954 Mr/pocrok. YsesnaueHde Ca coc—
TaBawro 0,0377, To ectn, 65 %. Hempopocuue 3epHa CHAA yHAIEHH Ha g IeHy,
9TOCH He M3BpaTATr pE3yApTaT W3-3a OueHw MIOXO# nmpopacrtavme# cmocodHoc-
T4 3THX 3epeH.

B Tom xe CmvLieTeHe Jpyras napTéA para, Takxe Ha 100 3epen m npa
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TakoM Xe BHeCeHmn C Bomoft BoanBHK 5,02 mr Ca, To ecrtw, 00,0502 mr/3epHo.
[locne mpopacTaHma X KyJInTUBADOBAHAA NPA TAKOM Xe BHECEHAM BOMH BosgBaK,
9TO # A9 MePTBOrO caumeTesNd, OwIO Haftneso 6,75 mr Ca, Ha 62 pOCTKa,
wia 0,1089 mr/pocTok. YmessueHae Ca cocraswro 0,0587, To ecrs, 117 %.

Taram odpasom, Bcerna HaxomAT yBeazueHae Ca Ipa OpopacTaH4# OBCA
necre npoBeneHdd KyJsTABADOBAHAA, 3.Iecr B TeueHAe 42 mHelt, naxe ecrd
CPaBHEHHS IDOBOMEATY, C MEDTBHM CBANETEJEM.

EciA B 8TdX HBYX BHEENDUBEAEHHHX MApTUAX CPABHABANT conepxaHaq Ca
B MEPTBHX CBHIETEJAX 4 B CBeXaX 3epHaX, TO CJIeRyeT CCHIATHCA HA Cleny-
omee: coxepkaHde Ca Ha 3epHO 0Bca Honopam Owro HafineHo uyTe, Beme O,021
MI' Ha Opacope PermaH; mpadaasdTennro 0,025 B cpemHem Ha npadope [leprenH-
dIeMep; OPH MOHASAmAA mrameHd 0,023, BHeceHde ¢ Bomoil Boarsax Ca B BH-
meIpaABeAeHHOM 2KCOepameHTe coctasaano 0,0208 Ha 3epHO. OKpyTyIEM IO 0,02.
Ecra Ou mepTBHR cBanereny He "padoTar”, TO BCErO NONEHH GHIM Ox Halrta
0,044 mMr/sepHo. A Pem» B OIHOM A3 MEPTBHX cBuueTerxeft namenocs 0,0577, a
B npyrom 0,0601, To ectw, B cpenHem ~ 0,059. Taxam o0pasoM, dMeeTcCH Ha
0, 099-0,044=0,015 Mr "q4mH4x" B MepTBOM CBUEETeNe WIM Ha 34 % dousie,
YyeM B CBexem 3epHe.

Hrak, ceanerens mameHwIcA. OH He MOKeT Gouyme CIyXATy, LI CDaBHe-
Hid, A 3Ta METONAKA MEPTBOIO CBUNETENA NONEHA CHT% OCTaBldeHa. (OHA nare-
Ka OT ANEATRHOR METOLMKA, aGCOINTHO HE BHIEPRHBAST KDATHKA IJIA Xopofero
CPABHEHUA CBANETENA A WNEHTAYHOR mapras, mOCTaBNeHHOX Ha mpopacraHue, H
A 0(A3aH 3aABUTH, YTO B OCHOBE 3TOTO NPEALANG SATOKEHA OWAGKA 4 YTO ee
CIeNyeT A30erars. B OCHOBHOM SHecr CATyauds HATOMAHAET BONATENS SBTOMO-
Owis, OOIArepUerocs Ha CBOR CHMIOMETD A He 3amevapnero, 4ro LEdepdiar
CMECTAICA HA 3HAYUTENRHHHA yroJ (O OTHOWEHMO K OePBOHAYATRHOE yCTAHOBKE
STAIOHAPOBAHAA, YTOOH UOMECTHT NapTAA~CBUNETENA A NApTAd LIS npopacra-
HiAA B ONAHAKOBHE yCJOBAA, HOCTATOYHO AX MOMECTATs HA OTHOM X TOM Xe y4a-
CTKE, [ON ONHAM 4 TeM Xe yKDHTAEM, X eCVld Tyla CHydaflHo nonmamaeT [Ty,
OHa OIAHAKOBO 3arpsAsHAeT vauwkd [eTpd, I'Te MomemleHW CBexMe 3epHa~CBUIETE-
A A napTAd, DOCTaBIEHHHE Ha NPOPACTAHHUe; MOKHO Jaxe [PHGABHTE dyCTHe
YellKa LIA KOHTDOIT BHNIQNSHAA IUIA; HO €CL NPUHATH JOCTATOYHHE [IpenoCTO-
DOXHOCT#, TO 3TO BHECEHMS C NHILK ABIACTCA HE3HAYATEITLHHM [O CPaBHEeHHA
C CATsHHMZ yBeJM9eHHAMA Ca, KOHCTATADOBAHHIMA HDU KynsTHBADOBAHHK 3epeH
OBCa. A TaKKe HEBOBMORHO BO3PAXATY, MPOTHB TOr'0, 4YT0 yBejmdyeH#e Ca B poc-
TKaxX OPOACXONAT A3-38 NPENuOuTATeNRHOA fHrcamma Ca U3 oM JHMCTLAMA; HU
KOTZa Te, KTO 3TO BOOOpaxaeT, He NpelCTARNAIA HEOCIHODAMOIO dKCHepAMEHTA,,
AOKA3HBAOMET0 3TO; HAOCOPOT, Nadsme MH OyAem paccmarpuBaTs, 9KCOEPUMEHT
30HIeNA, BHNOJMHEHHHE C MPOQUIY,TPOBAHHHM A npoMuTHM HC1 BO3IqyXoM, aTwmoc-
$epa KOTOpPOro ONpEeNeNeHHO JUMNEeHA BCAKAX CIenos owmd, Ca & mpoyero.
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UCCJIENOBAHMA Y,3.30HIENA II0 IIPOPACTAHMD OBCA

Iockonrnky B 1972 r. mossanacs OmHAa nyouaKal@g, A MOTY LMTXDOBATH
padord M.3.3pHpend, MHEeHep-XuMHK L[DPHXCKOrO NOVATEXHAYECKAO HHCTHTYTA,
OH GOARWy0 QacTe CBOeft RaprepH OHI 3gBeyniiiM aHaIATAYECKOR JgadopaTopus
Cymaxnoit facpurs B an3ace. IIpoCaeMH MAKPOSHOTO HOpaXeHAd GYMArd BOXO-
PoCIAMA, PPHOKaME-ICCEHAMA A T.J. AIM CAKTepUAMHA, pa3IaranddMd LeULIO—
3y, OHIM OIHEM A3 MHTEDECOB eI'0 mpodecchs, Kpowme KOHTDOJIA HpOXU3BONCTBA.
SOHAEAs 3a4HTEPecABANCA MOAMA NyCHMKAlpAMA U ¢ 1963 I BCTyI@I CO MHOHR
B KOHTarT. OCOGEHHO OH XOTeJ YBUOET: CaM, YTO TPAHCMYTAIAS TAKA npo-
scxomaT. OEHAKO ero mpofecCHOHANRHHE 3EHATAA IHOBBOARIM €My CIENATE TOMR—
KO HEKOTOpHEe NOAIOTOBATeJNsHHE DAaGOTH MM rpyCyn o6pacoTky. Hanpamep, emy
YA8JI0Cy MNONY9YATE C HOMOWR®D 4epeHKOB pocT Tillandsia, 3THX JOOONHTHHX pa-
CTeHHH, KOTODHE # yNOMAHAN, THe MOXHO HallTd Bce OONUHHe VIS pacTeHAd mA-
HepalgHhe BemecTBa, TOTJa KaKk MM He AaeTCcd HAYero: OHZ pAcTyT Ha Xejes-
HO® NpOBOJIOKE, HAa MeHd, HA HailIoHe... OHA NOSYIANT TOARKO BOSHYX U LAC—
TWUIAPDOBAHHYD BOLY A pPasBABa0TCA B XOJNOZHOX OpaHXepee non 3amuTof OT Mu-
Jd, NpAYeM OOCAEIHAR KOHTPOIMDYeTCA ¢ NOMOIED JOTKOB—-CBEHeTendsit, pacmo—
JIOXGHHHX DAXOM. JKCHEPAMEHTH HA CEerONHAEHUA HeHr [0 BTHUM pACTEeHHAM ABJIA-
DTCA CHANKOM MAIOTACHACHHHMA, 4YTOCH A 31ECkr MX LpABOLAN.

SOHZEJs HOAEREH ORI KOKUATHCH CBOEZ OTCTEBKM, UYTOOH yCTPOATH: JMUHYD
SHAIATAYECKYD JalOpaTopin 4 OOCTPOATy, COIREYD XOJONHYD OpaHiepen I
OPOBENCHAA CACTEeMaTAYecKUX AccaenoBaH#$f, KOTOpHe CTAIXM HA OeHCHA ero
"KOHLKOM" .

OH DOIE30BAICA KOPMOBHM OBCOM, KYILIEHHHM B MeCTHO# Topromme, Heds-
BECTHOr'0 copTa. OH NOCTaBWI MHOXECTBO ONHTOB. OH OLHOBPEMEHHO KyJsTHBA-
poBal pasHue cepdd mapTai 43 HECKOARKMX COTEH & Jaxe THCAY 3epeH. OH mpa-
CTynar K MOCTaHOBKE Ha NpOpacTaHKe NpU HOBOJYHMA, ODE OOAHOIYHEHR, dYepe-—
AyA TaKdM O0pasoM NepAONH cOopa ypoxas B 3aBUCAMOCTE OT $a3sH JyHH, 9TO-
OH OHEHMT: BO3MOXHHE KOCMAYECKHE BIASHAA, CAZIKOM M&IO HAYIHO A3YYECHHHE.
OH MEHAI cocTaB HOMTATENsHOR Cpeld, IpPONOIXATENIRHOCTE BereTamud. Hocie
JeCATKOB CepHil SKCOePAMEHTOB MO JECATKEM THCAY 38DEH A COTHAM SHAIMSOB
OH CMOI' OLDENEeJATE ONTHUMAIRHHE YCIOBAA BereTalyf KaKk OTHOCATENRHO Hpoyo-
JIXATENIBHOCTA, TaK X MATarelnHOR} cpeid. ONHAKO C ITUMA 3epHAaMA NACHEPCAS
OCTasalacy CHALKOM COInwoi. OH Hayal CHOBA C MCHOJA%30BaHHEM CEJEKIMOHHO-
TO copTa, MaleHnKOro cBeTAOro "®ieMUHICKpOHe", HOBWIKHO GIA3KOTO K COp—~
Ty “Hoopum", KOTOpu# A HpAHAMAT BO BHMMaHde (PeCeHHEN TUGDUL TOLIAHICKO-
I'0 [NPOKCXOXIEHMS ).

CHavala OH KOJMYECTBEHHO onpeletsar Ca A 8105, YTOOH MOCMOTpETs, AMe—
€TCA JIM KOppesiAIA MexNy STUMA IBYMA 3JIEMEHTami NpA MpOpacTaHME OBCa. 3a-
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TEM OH DACOpPOCTPaHUN aHANA3H Ha Mg A HaKOHel Ha K.

Bor cocras mdrarensHolt cpemM, KOTOpad Iana emy Hawryuude pesyiapra-
TH; COCT@B HAa JIATD lemudHepanru3opaHnofl BOIH nodaBreHHHX codelt (Ges xaxoil-
1400 coud kanslua): KNOg 505 mr; KHyPO, 136; MgSO4-7H 0 123; Mg(WOg),
74; NH4N03 80 - MHKDO3JIEMEHTH: H3B03 0,6 mr; MnSO4-H20 g,6; Zn,SO4'7H20
0,9; guSO4-6H20 0,2; (NH4)2MO7024-4H20 0, 1; xemardpoBaHHoe (Teitri) Fe
138 15 mr.

- ekt e o ves s

4TOOH MMeTy caadoe OPENCTABICHAE O DasMaxe KCCASUUBAHAR SOHIEAd, A
CO0ApanCy NOCIEROBATSNLHO NATY HECKOInKO NPAMEDOB, 3AAMCTBOBAHHMX H3 JO-
KyMeHTaidd, KOTOPYD OH MHE BDPYYAI M KOTOpaA He ONyGIMKOBaHA, JITOT HCCHe-
ZOBaTeI% B HACTOAWEE Bpemd MmeeT HAACOAsMMt B MADE ONNT MO KyJInTHBAPOBA-
HAD 4 aHamdsam oBCa. OH IPOA3BEN HECKOIRKO NECATKOB NpopacTaHAlt, ocyue-
CTB/IAA COTHA QHANM30B KaK IJIA MEPTBHX CBAIeTeselt, TArR @ I/IT DOCTKOB, BH-
NyeHHHX OPOpOCHMME 3€DHaMM, HACIOIR3yA BCEI'O HECKOIRLKO JECATKOB THCAY
3eped (MHOTHA THCAYM LI ONHOIO EIAHCTBEHHOTO BKCIEDAMEHTA). CHeludaTd—
3MpyACs HO OBCY, OH Bap®APOBAN IKCOEPUMEHTATSHHE YCIOBAA TAK, YTOOH yI~
paBiATy npodiiemoft, M 3a chuHOft OH EMEeT BCOD CBOD npofecCHOHAIRHYD XH3HB
ClleuAaticTa OO0 XMMAYECKOMY aHaM3y. TaxaM o0pa3oM, €My MOXHO NOJIHOCTRD
LOBEPATh. HO MH YBHIUM B HECKQNIREAX HUASCHACNYOWAX OPAMEPAX, 3QMMCTBOBAH-
HHX M3 LTAHHOTO CIMCKA, YTO CBOD HOBYD CHELMATA3ALAN OH He Npaodpen 3a
HECKOJInKO MECALeB, UTO HECMOTPA HAa CBOK NPAKTAYECKYD FA3HS B XEMAYECKOM
aHald3e, emy MOTpeCOBATOCT OBJAANEBATY YCIOBAAMA IPOPACTAHAA A KYJATHBH-
pOBaHAs, COBEDMEHHO MEHAA 0odpa3 MHCTIel KIacCAYecKOoro XiMHRe, 4TOCH OTK-
PHTBCA K HOBOR Rayxe,

IlOBONEHO NpETEHUAO3HHMYA ABISIOTCA, TAKMM 06DA30M, T€, KOTODHE MpereH-
JyoT Ha TO, 4TO, ITOCJE ONHOI'O AIA HECKOALKUX OMHTOB B IyxIOR IJIA HHX oG-
J1aCT#A, TaK KaK OHH AMENT TOJIRKO KIACCAYecKoe o0pasoBaHde, BHHOCAT...
"OecnoBopoTHOe" (I HAX...) CyXAEHHE M KOTODHE B pesyarTare TONRKO NPH-
BOIAT B 3aMmeliaTeanCTBO CBOKN CAMOHAIEAHHOCTE.

llaxe oOmApHOe 3KCHePMMEHTAPOBAHHE SPHIENS OCTAB/IAET CBOOOIHOE [oJe
WA JPyTAX MCCIENOBAHAR IO OBCY, B 3aBACAMOCTA OT PAMUYHNX KyJI5Typals-
HHX CpEL A LI ASyYeHAA A3MEHEHMS NDYTAX 3MEMEHTOB, TAKAX KaK MeNx, Ke-
#€30, MapraHei, 3a KOTOpHe OH He GpaicA 4 KOTOPHX Sl CeTKa KOCHYJICA
(L1HK TORE CIeNOBAIO OH W3YYATY — OBEC ABIAETCH 3epHOBOR KyJI5Typot Hau-
Goree Oorarof Ha Meis, M A 3TO HOKA34T B ONHOM HEpPHONAIECKOM A3MaHMK ).
Ero uccilenopanssa no Takam IVIaBHEM ATeMeHTaM, Kak K u Mg, Hano HOOMOJHATE,
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TaK KaK OH B OCHOBHOM CTapaTesisHO 3aHUMAICA, YTOOH [pOIEMOHCTPAPOBATSH
OIHO ABJNCHUe: ybesnqeHude Ca NpU KyJAnTUBUPOBAHMM OBCA 10 OTHOWEGHMD K HC—
XOmHOMY 3epHy. OH XOTeJ HOK&a3aTr, 4TO (a yBeJM4YABaeTCA, CJeJOoBaTelsHO,
co3zaeTcA BO Bpemd fpopacTaHUA & OPA pOCTe pacTeHUR. [JOCKONInKYy AMEeT me-
CTO co3gande Ca, TO 3TO 3HAYAT, YTO MPOMCXONAT TPAHCMYTAUAS MaTEpLA.
Ero emgHCTBeHHO! Leseo GWIO HOKA3aTw, 4TO 3T4 TPAHCMyTALMA CYMECTBYET.
Hammio ameeTcs ABjeHAe, He ABIANIEECA XumHelt, T'Ie HAYEro He CO3IAETCH...
BAOJIOrAd He ABAAETCA TOIsKO ximaAeRl. OH B 3ToM Ipeycrea GJaecTade.

fl yBepeH, 4ro HacTosulad IVIaBa, OTBENEHHAd padoTam SOHAEAA, OTKPOET
OyTe APyTAM ACCIEN0BaHHUAM, LaXe ONATH [0 OBCY, JOCKMIRKYy He Bce OWIO
CKasaHO O TOM, 9YTO OPOMCXONUT B 3TOM 3€pHe IpA IIpopacTaHdd, HecMOTpA Ha
TPOMaIHYD DpOoHedaHHywn padoTy. Kpome KaTUOHOB HYXHO GyHeT 3aHATHCA TaRXe
aHAOHS8MHA, KOTOpHE CJAMIKOM MAI0 A3Y4CHH. HeCOMHEHHO HMEeT MeCTO H3MeHEeHHUE
Cepu, ¢ocdopa. B oBce B 3-4 pasa Goiwme S K B 6-7 pas Goasme P, uem Ca,
HO, 0O OBCYy, pacnojarapT O4YEeHs MWUIHM QACAOM conocTapieHdt, 9TOOH OCBA~
BATy OC M3MEHEHMAX 3THX aHAOHOB (4 OTCHIam K npemurymefl riase, rue Hano—
MAHAETCH, 9TO BOKIEH OWI 3aMHTDHATOBAH MCUesHOBeHAeM docfopa #3 oBca, me—
PeBapeHsoro Kypane#; oH OpABONAT LEUPpH, HO IKCOEDUMEHT CJIeHOBaIO GH HO—
BTODPATy OO Kypulle 4 HOJHOCTwD €ro NpouesaTs OpA [pOopacTaHdd OBCA; ecTs
HECKOIEKO HCCJUCHOBaHAR DO IPyrdM pacTeHuAM: NAccepTaumd W.KoieHa no ue-
9eBAlle, DACOTH bapaHxe N0 BHKE X T.X. ).

llycrs HacToAmas ruaBa GyHeT CTAMYJAOM LA MOAOIHX; IYCTs B DepCHeK-
TUBE CYAyT eille OpATUHANLHHE NUCCEpTAaLH.

1. llpumepy cpepHuXx 3HAYeHUH, [OMYYEHHHX BO BpEMA ACCISHOBAHAA

a) 3HaveHAs 0o 7 DapTHAM—CBANETE/IAM, HPEeUCTARIA0NAM B COBOKyNHOCTA 1350
3eped (O mapraff mo 150 3eped + 2 nmaprmu mo 300 3epeH, COpPT He YTOYHEH );
CpejHie 3HaveHad Ha 3epHo (rpaBameTpideckait asamas, merorn llapro):

Cyxas macca 30J1a Ca0 Ca
30,3 Mr 2,60% 0,038 0,0271
Jucnepcus npamepHo * 8 %.

llocate npopacranaa B ynoopawwell KyasTypaisHolf cpefie GwIO HaitmeHo, Ha poc-
TOK: 0,310 0,221

TO ecTp + 715 %.
C mpumegaHdeMm, uTO mucmepcas Owia Goanmof, HOPANKA 25 ¥, YTO 3ABUCENIO
OT MHOTZX NpAYAH: HPONOVIKATENRHOCTH KyJnTUBMDOBAHMA, COCTABIADIETO OT 8
RO 12 Hejenw; DasHHX KYJARTYDAIRHHX Cpell, B 3&BACMMOCTA OT napTai.
6) [pyras cepus 3KCICDPUMEHTOB [0 MEHpUUM 3epHaMm, HO IIO-IpeXHEMy C OBCOM
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0e3 yrouHeHmAa copra (cpelHse 3HaYeHAR LA 4 maprult no 150):

CBu4peTenn 27,9 mr 2,73 % 0,036 0, 0257
[locne RygmsTA-
BADOBAHIA 0,227 0,162

TO eCcTs, + 530%
ldcnepcus, npudmasnrtensio il %, 0o OpUI4He TOr0, 4TO 4 npopacrapmue a-
PTHA KyJnTABADOBAMACY, B TEYEHAe DPA3IAYHHX HEPAOLOB, HO KyJAnTypalsHad
cpena Owia ogHoR & Toft xe 1A 9TuX 4 mapraft; Kpome TOTO, DOCTRA, KaK TO-
JI5KO OHA KOHYAIR yBANATS, YORIAIACH, 4 ODA cOOpe ypoXad HA NapTaAn IpKX0-
JETOCY TQILKO 75 pocTtkoB (mpa 150 Ha maprao BHauale ). ITd pas3in4ng B
OPONOTAATENRHOCTA BEreTalld & KyJAsTyDalpHO#t cpene menanT CpaBHEHAA 3KC-
OePUMEHTOB MEXNy COCod Cosee TpymHEMM. LJIA CBENeHHA, TAOIALA HA napTHio
npuselieHa, OOHAKO, Ealsme.

B) Tpern# npumep sxcoepaMeHTa. YTOOH OTDaHAYATY, NACIEepCAn, OCYCHOBACH-
Hyo oBcam# (GecrmopomHemi), SOHIENr, BHODAT NOBOTLHO onpeneJesHH} COpT:
"QIEMUHICKPOHE", CBETIHA C MATeHpKUMA 3epHamd. AHATUS ceanetenet (3 map-
TUA, NPERCTaBIANMHEE B COBOKYNHOCTA 1650 3epeH) pman:

27,3 mr 2,32 % 0,039 0,0273

locre mpopacTanus B TeueHd® 8 Heelr CpeIHee 3HAYEeHAe {O 3 oapTaaM, Ope
INCTaBIANLAM B COBOKYIIHOCTH 346 DOCTROB:

0,188 0,133
TO eCTp,+ 378%
Incrnepcns 6 %.

r) Yersepruit npamep. Bwif OpdBeNieHH NPYTAS UACHCHHNE 3HAYSHAN:
Becriopomuuit opec, 7 naprai-ceumerenelt; DpABOLATCA TOArKO Ca HA e MHHALLY :

0,0271.

ligcoepcds 9 5.

llocae npopacranuas (IepemeHHHE IPONOIRATEISHOCTA opopacTadda) S maprat:
0,300.

Bereraupa or 6 no 12 Hemesw; mAcHepcHA NpeBOCXOmAT 34 % (3TOT OmMT He
MOXET OHT®R OCTABJIEH).

L) C QremuHrcxpoHe (aHamus ¢ momomsd aTOMHO~a0COpOLIAOHHOH crekTpopoTome-
TpaK):
Cpunerens (3 maprua) 0,0278
locne Berertauds B TeueHde 6 Hemes: 0, 128
TO eCcTp + 360%
lenancs TONBKO ORUH aHANA3 NIA xaxuof naprud (oTGupacmult yepes 4-
10 Hemests ). Kpome Toro, ua 150 mpopocumx 3eped {(oToGpaHHHX nocre mpopa-
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CTaudd, YTOCH UMETw, TOIRKO IpOpOCHMe 3epHA) OCTaBAKOCK TOMLKO Q0 DOCTKOB
pH 3aBepmeHdy OINTA B NOCEBHO} walke, M3BJIEKAEMOR HO UCTEYEHAH 6 Helelp:
10 Mepeé TOr'o, KaK DOCTKA KOHYALA yBANAT%, OHA yoalnaldcs; TakiM odopa3om,
9Ta METONAKA CAIRHO OTAMYATacr, OT Hame®. B KOHEUHOM HATOre OCTABILUIACE
TOIRKO HamOOJee KpellKde DACTeHHdA; IapameTpH OTJIMYanTCA, HO BUOHO, 94TO
BCEIlia yBeJIMYCHHA OCTamTCA 3HAYATENpHHMM.

KommeHTapdid nocrenyomellt Tacauim

Bund creslaHH YeTHpe aHanu3a, KaxXiMA OAd napTHA B 150 3epeH-CBEIETe—
Jeff. Hocre npoxamupanua nps 900 °C Owr BHmomHeH anamus 30JH IO XAMAYEC-
Komy meTony lllapmo mis onmpezenenan conepxanms CaQ B Kaxmolt mapTaA. buao
YEOCHO BHYUACAATE comepxanide B Cal I KaxmoTo 43 3Tax 600 seper, HACXomg
A3 cpenHero 4 aHand3oB. Buiao Hafimexno 0,036 mr Cal Ha 3epHO B KadeCcTBe
cpennell pendumny (puac. 12).

UeTHpe DADPTMM 3epeH u3 OZHOIO 4 TOoro Xe doHza (Bce nepecpaHHHe Bpy-
QHyD, 9TOCH OTCPOCATY, Te, KOTODHE UMedd NeeKTH) MOMEeMAIACy B OCCBHHE
dallkd Ha aIrTpOBalsHyw Cymary, KOTOpas HONHepXABANACE, OpofiATanHoif pac—
TBOpOM B lemdHepaIA30BaHHO! BOIE yROCDANUMX CBEPXIACTHX coiedt (ajIemeHTH
H MERDOJJIEMEHTH ), HOCJE HOMEWeHHd Ha NpelBapATelsHOe opopacTaHde Ha Gy-
Mare UCKIDYATENRHO C JeMUHepaId30BaHHOX BONOK, YTOOH OCTSBATE, TOURKO 3e—
pHa, KOTOpHe XOpomo OpopociH. Takum odpasom, Owio 4 oapTas NpopocCuUidX 3e—
PeH, HmMenlAX B COBOKYMHOCTA 150 3epeH Kaxnad, KOTOpHE [OCTABAIA Ha KyJan—
TABHPOBAHAES B ONMH K TOT Xe JieHw.

PocTKM, BHIyNMEHHHE ITHMA [1POPOCHAMH 3epHamA, OWIA OCTABJISHHN HA Ky-
JpTABMPOBAHUE B TeYEHHAe UEPEMEHHHX NEPHOLOB JUIA Kamuolt MapTam, MeHADUAX-
CAd OoT 6 A0 12 Hemexs. llo saBepmeHan omuTa OpOKadBaHide 4 OTAEeNrHOe KO-
9YECTBCHHOE oupepe/ieHde IAId, Ha DPOCTOK, (BHNymeHHuE ommHum 3epHoM), 0,227
mr Cag.

Tarum oCpasom, ycTaHoOBAeH GalaHC Ha 3epHO:

- BHaAvae: 0,036 mr (cpemiee mo 600 3epHam)

~ B KOHue axcmepumerTa: 0,227 mr (cpemsee mo 150 pocTxam),

TO ecTs, B 6,3 pasa Sousme Ca0 (mim ypesmveuse Ha 530 %), 9TO, BHE BCHA-
KOr'o COMHEHHA, HAXONATCA BHe BCAKON BO3MOXHOCTH OmAGKK aHATA3A.

9T0 m3meHeHue Cal NPENCTABNEHO Ha Tpafixe (pac. 12) c yKasauaem nu—
cnepcan (Makcmmyma o MUHIMYMA K2RIOTO M3 YeTHpeX aHarm3oB). Kaxmas nap-
TdA POCTKOB COOTBETCTBYET OUHOW vYamke, OCTaBAEHHOR Ha KyiatTABADPOBaHAE B
TEUeHUe DA3HOT'O IACKA HENedp; YBANAME DOCTKA YRQLATMCK, UeM OORACHAETCH
TO, 4TO Ha 150 BHavane mx OWIO He Gouplle TOILKO 49 B NOChenHei codpanHO#
cepuu,
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Jletanu ucciaenosaHsit 4 napruit mo 150 3epeH osca, omnpeneneHue Ca
{naparpad ¢ npenmecTByOUMX HpUMEpPOB )

Uncio Bosgyw- Macca Ha 30ng(n%n % 304 3ova Ha Cal(r) % CaQ CaQ Ha
r

3epeH HO-C elUHY 900 OT B/C € OT 30JH &IUHALY
d Maccg{gg (I')ny MAcCH %gﬁuny (Mr)

CBULETEIHU

150 4,8523 00,0324 0,1287 2,65 0,86 0,0061 4,70 0,040
150 4,3104 0,0227 0,1199 2,79 0,80 0,0057 4,85 0,038
150 4,3884 0,0292 0,1136 2,69 0,76 0,0050 4,40 0,032
150 4,1460 0,0276 O,1164 2,81 0,78 0,004 4,65 0,036

Cpennue 4,4242 0,0279 0,11%¢ 2,73 0,80 0,005 4,65 0,036

gnagggf_- +0,4281 +0,0045 40,0091 +0,08 +0,04  +0,0006 +0,20 +0,004

can ~ —0,2782 -0,0052 -0,006 -0,08 -0,06  -0,0005 -0,25 -0, 004

[I0CIIE IPOPACTAHUA B BANMCTAILIMPOBAHHOM BOIE + PASHHE COJM, BE3
KAJTbIMA

73 05,4472 0,0747 0,5769 10,55 7,90 0,0128 2,23 0,175
9t 8,9153 0,0980 0,9226 10,25 11,30 0,0180 1,95 0,197
88 10,1410 0,1151 0,6802 6,70 7,70 0,0235 3,45 0,267
49 6,500 0,177 0,458 7,34 9,30 0,0133 2,90 0,272

CpenHue
75

0, 1163 8,71 9,00 2,63 0,227

JTH CpejiHAe 3HAYeHAA ABIADTCA TONLKO NOKA3aTeleM, TAK KAK HapTAX BHEEp-
RABAIACY, HA KyJARTUBADOBAHAM B Te9eHAE DA3HHX IEPAOAOB BpemeHd, BCe B [IH-
TaTeJsHOR Cpelie ONHOI'O A TOIO Xe COCTaBa, JAMEHHOTO Kalplff.

[ipumeyanne: 6 Ipyrdx napTdlf, BKINYANMAX BCETO 756 3epeH TOr'o xe copra,
YTO 4 BHIIE, IPOPDACTAIA B DA3HHX CpellaX, ¥ CPemHAA BeJAYdHA COCTAaBdAla
0,277 mr Ca0 Ha pOCcTOk; mpopacTadde GPONOJZAIOCE OT 4 10 12 Helelp B 3a-
BACHMOCTA OT IapTiu.

2. Heuerrue ncciaenoBaumsg

B nepenanno#t vHe 3amacke W.3.3pHmeas namer: "B 3Toit mepsmott cepuu
OOHTOB A IMTHAPYD TOJNLKO OO NAMATH pe3yAnTaTH fo MQO; 1 UX [OJy9I OYEHL
Maro, JacTO HEeNOCTOAHCTBO HAalDAXSHMs B HameM pailoHe He NO3BQIAAC HOCTUYL

Temtepatypd B 1050°C B Teuesnne HeOOXOIUMOT'O BpPEMEHH.
Ecan yxe aHanusu seper oBca ] NOKA3ATH GOMpliyw AMCHEPCHO, BEPOATHO,

O0yCJIOBIEHHYD CMECHI0 DA3HHX COPTOB, TO Pe3yAsTaTH JVIA PacTeHHit eme GOMb-
le PacXONATCA, XOTA OHM OCTAWTCH NO-~-NpexHemy 3HauWMeMd. A Iymaw, YTO 3TH
OTRIOHEHUA BO3HMKAT M3-3a MEpHOiA MOMEeMeHHs Ha NMPOpAcTaHHe, Temmepary-

PH, BpEMEHH, KOTOpOEe MOTJIK NPOXMBATEL PACTEHAA, M, BO3MOXHO, eme Ipyrux

daxropos,
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mir CaQ

280 4
260

240 4

220 AHUCIIEPCHHA

2004

1804

1604

1404

1204

1004

80 -

CBHAETENH
mocJie npopacTaHHA

60 4

40 4

HH

204

Pac. 12. Usmesenue CaQ Ha 3epHo (cpemuue SHaveHds mo 600 3epHam-
cBgjeTedAaM, Mo 300 mpopocmuM 3epHaMm )

IVIA KOHTPOJIA 3TUX ONOHTOB A BHOpDAT Hpyrodt coptT oBca: "'QIeMUHICKpOHe",
OoCO3Havaemuit Huxe Kak oBec II. 3TOT CeJEeKIMOHUPDOBAHHH! COPT MMeJi nmpopa-
CTapiyo COOCOCHOCT: B 99 % # OWI IO HeKoTopoRt cTemeHs Ipoxranqaopopad. Pe-
3yAsTaTH aHannsa AMENd SIBHO HAUMEHpllyn HACHepcaw, Yem y oBca I, HO G
O4eHr, OTJIMYHH OT OBca I.

I3 Tpex aHanusoB 3epeH oBca I OmMH OWI BHIOIHEH TpaBamMEeTpAYECKY,
OH C [IOMOUEYD ATOMHO~a0COPOLIMOHHOTO CHEKTPOCKONA ¥ ONMH ITAMA IByMA Me-
TONamMit C NOCPEeACTBEHHHM coryiacoBaHiem 1A Cal (+8,3 %) M ¢ xopoum s
MSO (-0,5 %).

fl onpenesir BO3NyuHO-CyXy0 maccy (pacrexait m 3epen), 30JIy, KpemHe-
3sem, Cao0, MBO. Bce pe3ynsTaTH OpHBENEHH B MI' HA €IMHMALY, OYI® TO 3epHa
WA pacTeHnd. CmaraHue npoussomwrocy oT 900 mo 950 °C, ompegenenae xpew-
Hesema ~ no Tpemseay, pasneiende CaQ u wgo — 1o llapimo. Bonee rtoro, s
[IPOKOHTPQIIMPOBAT HEKOTOPOE KOIUYECTBO MOAX DPEe3YJrTATOB I'DaBUMETPAIECKIX
C NMOMOmeR KOIMYCCTBEHHOTO ONpeNeseHHd Ha ATOMHO-aGCOPGIMOHHOM CIIEKTpOC—
xone. CorviacosaH4a (Kpome ojHOro, KOTOpOe [OKaszamo pazugune B 8,8 %) Gu—
JIA XOpomWmu. BBALY TOro, 4YTO CTPOrO BCS pPe3yNsTarH CHWIM 3HAYUMHMH, A Geaz
KOJIeJaHHA NPUBOXY MX CpeiHee 3HAYCHHE C MAKCHMAIRHEMUA OTKIOHEHUAMM.

llepBast cepna ONMNTOB GHJIA BHIOJHEHA C KODMOBHM OBCOM, HECOMHEHHO He
CEJIEKLUIOHNPOBAHHEM, HA3HBaEMHM HUXe: oBec .

BoT peayawvratu (B Mr ma eIUHULTY ):



-162-

3epHa osca I:

Yacao onHTOB Macca Ha  3oaa StOz CaQ MgO
e MAHKITY
7 30,3 0,834 0,319 0,038 0,060
MaicimangHoe
OTKIOHEHHE +2,4 +0,086 40,067 +0,003 +0,004

PacTtesns osca I:
52,6 1,701 0,390 0,426 0,071

MaxcumanIgHOE
OTKJIOHEHHe ! +13,5 40,266 +0,073 40,134 +0,014

-9, -0,544 -0,066 -0,146 -0,015

[lepBw HaGanOSHAEM, KOTOpOe NMOpaxaeT, ABIAETCA yBeJMyYeBHe 30JH, KO-
TOpadA yIOBaABASTCA B XOiue NpopacTaHdA. BHemHee BHECEHHWE B TaAKAX NPOMOPLM-
AX ACKMDYEHO; B CamOM heJsie, A BHCTABAI DANOM C Haumy IUIACTAHKSMA C JyH-
KaMil pe3epByap C Temd Xe pa3mepaMdl HA Becry [epaon ongHTa. GOCpaHHAA MHIE
owinta Hesecomolt.

[IpopacTaHidAd OPOBONAIEACY B IBE CTALAL:

1) HomelleHAe HA KyJAnTABAPOBAHAE MERNY AByMA CI0AMA (MIRTpPOBAIBHOM
Oymara, cmoueHroit memmHepama3oBaHHON Bomo#. ChnycTta 7-14 muelf, B 3aBuCH-
MOCTA OT TeMOepaTypH, pocTkA JocTArard 20-30 mm.

2) Mepecaxéparde B XOJIOHHYD OpaHREpen Ha IUTACTAHKA G JYHKAME W3 IUIa-
CTMACCH.

BuwmnBatine pacreHuit OWIO O4YeHw pasiudHuM, Mexny 30 & 90 meam#. Ipd
HX cOope pacTeHds HOCTArald BHCOTH 130-200 mm.

3epR&-CBAJIETENM, TAK Xe KaK 4 DacTeHHAA, BHCYLABAIACY B DKCHKATOpE
HaL HATPATOM KodalnTa 4 3aTeM KOHIALMOHAPOBATACH, IO DOCTOSHHOR MacCH B
cpene npu 21-23 °C # 50 % oTHoc.BEax#. (wmc-muHyc 10 %)".

3. HameHenue Ca, K Mg,npu IpopacTaHuyd OBcCa

3epHa OBCa OOMEMAIKCEy, Ha OpopacTaHue MeXLy JacTamd Q-
TPOBaIBHO}! Cymarna, KOTOpHE NOLNEepRABALACH NDONKTAHHHMA, B TevyeHue 7 HHed,
nemdHepaNA30BaHHO) Booil. Torma cH@maeTcR C 3T4X 32peH, 4 napTaa mo 150
3epeH B Kaxnof, KOTOpHE XOpOWO NPOPOCHH, KX 3APONNTEeBH KODEmOK, HMEDUHH
no kpaliHeff mepe 20 v B BJIMHY. Kaxuoe fnpopoctiee 3epHo "mepecaxaBaerca”

B JYHKY IUIACTAHKM /1A NpOpacTaH4A A3 IAcTMACCH, [IOKpHBAmEH MIacTMacco-
Buit pesepByap, B KOTOpOM OOZNIEPAHBASTCHA AEMUAHEDAIM3OBAHHAA BOLA DOCpPEI-
CTBOM €XKEeJHEBHOrO NOCaBAEHAR HA yDOBHE HARHe! 4wacTA "BOPOHRA™ IHPOK B
[UlacTUHKAX.
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9T4 4 pesepByapa CTaBALACY HA KyJrTMBAPOBAHAE B OOAH ¥ TOT Xe UEHn
B XoaomHOR opaimepee. COOp ypoXad B NEpBOM pe3epByape POM3BOMLMICH yepes
4 Hezenu, a B JPYyI'dX NOCHeNOBATENRHO C AHTepBaNIOM B 15 gHe#t; Taxam oGpa-
30M, COOp B OOCHelHeM ODpodsBojmicA 10 Hefmedr, CyCTA HOcJe IOMemeHAd Ha
mpopacradie. [JOIHOCTxD ypAmIAe DOCTKY yRAIAIACSY 110 Mepe 3apepueRuas AX
YBANGHAA TardM o0pas3oMm, 9TO cOop, IJIA aHalasa, COCTaBAUI COOTBETCTBEHHO,
B nopamke jar cdopa ypoxas, 105 - 103 —~ 87 & 108 pocTxoB. C mpyro# cro—
POHH, aHaIA34POBAIACY COTHA 3epeH-cpAgeTeseil. Pe3yarTATH OpelCcTaBJeHH Ha
rpaduxe (pac. 13); uMCHeHHHe 3HAYEHUT OTHOCATCA K eIMHALE (3epuy mmma po-
CTKY). U1 CBeNeRHA, LMCHOEPCHS, OCYCHIOBIEHHAS OHOJOINIECKAMA DACXOXIEHA-
M4 MEERY ODapTaaMd, oGo3HavYeHa LA Ca. JUia xaxnol Kpmsoft mpuBeleHH NO me-~
Hewe# mepe 3 3HaYeHUA, YTOOH yCTEHOBATY €€ BHI.

MEKT / 3epHO
110
100 4

90 4
80 o

70 o

60 J
50 J
40 J Ca
30
Mg
20

10 4

0 2 4 6 8 10 wegenn

Pac. 13

OdcyxmeHne
OpuBenieM ToNpkO OCWMA pe3yapTaT, MO OTHOWEHM® K NOCHAENHEMY aHAIA3Y.
BHavane AMeNOoCy, Ha Ca Mg K
eIMHALY, B MI: 0,028 0,0264 0, 1086
llpu cOope ypoxas: 0,045 0,0168 0,0648
TO €CTh +0,017 -0,0096 -0,0438

WA eule, NPUGIN3UTENBHO + 61 % - 36 % - 40 %
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WHTeprnpeTidpyeM 3T YHCHEHHHE 3HAYECHAA:

KoHcTaTnpyeMm, YTO B CIyyae OBCA, KyJARTHBADYEMOIO B IeMuHepaln3oBaH-
Ho#t Bome 0e3 Kalplfd, NPOACXORMT yBesddeHHe Ca, yMEHplleHHue Mg 1 K; nouu-
EeHde K KOMMYEeCTBEHHO ABIAETCH OQIpUdM, dem yBeJsiageHde Ca; HaOpoT4B, LoO-
ClefHi ABHO OYeHp CYWEeCTBEHHO KOMIIEHCUPYETCA YMEHwlieHHeM Mg. OYeHp CJa-
Oum 1o adcoprHoMy 3Havesuo: 0,009 mporus 0,043 mia K. Bo BCAKOM cayuae
B 3TOM IJKCHEepHMEHTe; OH INOIKEeH OWTy [TOBTOPeH. CMeNOBAI0 OH Takke ucciae-
IOBaTr, YTO CTAHOBUTCHA C TO# yacTel K, KOTOpas icuesaer.

KoHcTaTuapyem, 49TO 43MEeHEHMA B IEeMUHEepaIU30BaHHOK cpelle ABIANTCA
3HUUTRIRHO Ooslee cradHMd, Yem NPA KylsTHBADOBSHAM B TUAPOMOHHOA cpene;
K TOMy Ee, DOCTKH ABAANTCA OojJee XAJAHMA, OOJMce TOHKMME, MEeHee BHCOKUMM,
YeMm Npi BHECEHMM KOMILIEKCHOI'C yIo0psnfero pacTsopa, rie Jwdad colg Ca
HUCRIDYEeHa.

—~ BHuEnpABEeNCHHHE aHAIM3H BHIOOJNHEHH C [OMOURD ATOMHO-aGCOPCGIMOHHOH
cnextpodoromeTpnu Iiga Ca u MS; C noMousp LIAaMEeHHO~3MUCCHOHHO! cliekTpo—

goromeTpan LA K.
~ Hcnonw3oBadHuit copT oBca: "dmemuHrckpone".

[IpumeyaHue: 3TOT IKCHEPUMEHT, BHIOMHEHHNH B HEKOTOpOM pole IJIA TPeHMpO-
BKA, He GHI 3aCYATaH I'-HOM 30HIE]IEeM; OH NpABeleH B KauecTse [puMepa Mpo-
IeJaHHHX 3JKCOEPUMEHTOB; OH INO/UKEH OWJI OCTABATRCH B 3amace, Tax Kax Ca +
Mg,+ K noixHO OHIO He M3MEHATHCHA B BHIEIPUBENEHHHX YCJAOBUAX; KARKETCH,
CTIO OHTH, YTO LOLKHA OWIA [IPOCKONE3HYTH KaKad-TO OMMGKA B aHAIH3aX,
BEpOATHO, LA Mg BCIENCTBUR noanmegnﬂ HalpAReHUA B paitoHe, OTKyXa CUIMl-
KOM HU3Kasg TemliepaTypa 2JAeKTpoleun’

4. COCBUEHME B AKAIEMMUA

Bao OH CadlKoM ROJITO BOCHPOM3BONATE 3HeCk ih extenso coodueHsue,
cle1aHHo€ 1 fekadpdA 1971 r., 0o 3ameTKe, OGOCHOBaHHOR 3oHIesdem, O pesy-
JAsTaTax OQHOI'C A3 3KCHEePUMEHTOB, KOTODHE OH [IpOBeJ [0 OBCy, cOpT QiemuH-
ICKpOHe. 3Ta 3aMeTKa OWIa cooCileHa AHXeHepoM—arpoHomom A.HyanaHom, OuB-
MMM MPe3UNeHTOM 3TOi akamemuu. OHa GHIA OOyOIMKOBaHA BN24 3a 1972 r.
CULIETeHA, KOTODHE IaeT OTUeTH 3acenaHufi. He GHIO BO3MORHO HallTH 3Haud-
TEJABHOTO A3MEHEeHAd HU sioz, HH Mg. HaoGopor, a3meHeH#e, B o6paTHOM Haf-
parnenuy, Ca ¥ K OWIO OYeHy CHIEHHM. BMECTO TOTO uTOOH IamaTs TadAuy
Lagp, MHE MOKaszalocy GoJlee NMOKA3aTENrHHM CHEJIATh TpadiK MO 3HAYSHMSM,
KOTOpHE 3wHIEeIs, K TOMY Xe, COOCmAI MHe paHee, B OnHO! 3ameTKe B fIHBape
1971 r. Ero skchnepumeHT N0 IpopacTaHuio Hayarcs 2.8.70 u 3axkonuancs 1.10.
70, OH Ky7ToTHBMPOBAT 4 pe3epByapa C JAYHKAMA ClelManpHO IUIA [popacTaHisd,
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KaXnu#t 43 KOTOpHX moumyumn 150 popocuitx 3epex (COIMIACHO paHee ykasaHHOR
METOLAKe ). OfHa ILTACTMHKA OWIa BHHYTA MO HCTEYeHdd 4 HeneJs, 31.8, # Oh-
‘I8 pokaieHa. 3atem yepes kammwe 15 mme#t (31.8, 15.9 7 1.10.70) mce Ipy-
I'dé OLIACTAHKA CHIA B CBOD OYepemp NpOaHANTM3MPOBAHH. JMEHHO 3TH pe3yipTa—
TH NDiBElleHH Ha Tpajfukxe (c.163).

f1 He mposozmn KylpTUBADOBAHAA GOJIplle 6 Hemelr, TaK KaK MCTOWEHME
TAX KYJRTYD ABIAETCA TOINA CAMMNKOM BHPaXCHHHM; IIO3TOMY A MOIr' cmejaaTs
CPABHEHMA TOIBKO C pe3y.pTarTamu, KOTODHE f np#Bes, IJA BEreTalud, MNIUB—
meltca 6 Henedas,.

/1A 3epHa-CBUNETENS SOHIST:, HME: Ca=0,028 wmr; K=0, 108

JJI1 pocTka, 3a 6 Hejeds: Ca=0, 130 mr; K=0,072
TO €eCTw, yBejuueHue (Ca OpHMEDHO Ha 360 %, YTO COCTABIAET TOT xe IOPALOK,
Ha KOTOpHIt A yKasHBA&I paHee IUIT MOMX COGCTBEHHNX MccaenoBaHmit. UTo kaca-
eTcsas K, KoToporo BHayanre Gwio B 3,9 pa3 Goasme, yem Ca, TO OH YMeHp M-
CA IpuMepHO Ha 33 %. (3oHEENr NeJan CBOM aHATH3H XUMIIECKAM METONOM, 33—
TéM NPOBepsI AX C MOMOMLR aTOMHO—-a0COopPCIMOHHON CoeKTpofoTOMeTpUR Ha [lep—
Ki#H-dvMepe LIA Ca, HA ToM Ee upacope MO 3MHCCAM [IaMeHA I K: Buwe
IpeNCTaBfieHH AMEHHO STH DOCHENHUe SHaYeHHs ),

KommenTapuit

HexoTopre pesyarnraru, NOTyYeHHHe 30HIENEM, MOTYT OTIAY9ATECA OT MO—
BX B KOI4YECTBEHHOM IiaHe. Bojlee TOTr'0, NpUMEHATENRHO K cBoeit ycTaHopke,
K CBOEMy MaTepAanry, OH XOTeN clesaars, NEePCOHATRHYD paGOTy, NPaKTHKYHA Me-
TOR OCTaHOBKA Ha KyJAsTHBMDOBAHZE, KOTOpHE Kasalcss emMy Hamrywmam, HaaGo—
JIE€ CTPOr'#M. JTO SBHO CYyGBEKTABHO, K KaRIHA CUATaET, YTO Ero MeTON HRIg~
€TCA HAWIydlAM, 3TO ITO-YEJOBEYECKA HOHATHO. Kaxnas sadopaTopus npuHiama-
€T CBOf coGcTBeHHME MeTon, [IPMMEHATENILHO K Marepualy, K HABHKAM. OnHaxo
YPOK, KOTOpDHIf U3 3TOrO crexmyer M3BJI€Yr, COCTOMT MO-IIPEXHEMY B TOM, UTO
HalmonaeTcst OYeHr, CHIRHOE SHATMOEe yBeJMueHUe KaNRLMA, 4 YTO OHO MEeHFeT-
CA Ha 100 %, 200 % wix 400 % (B 3aBHECAMOCTH OT NMPOROLEATENBHOCTH IIA pas-
HHX KyIsTyp), sBjIAeTCH BTOPOCTENeHHHM. CyTy COCTOAT B TOM, YTO Bcerua
HadugnaeTcs yBeJliueHde, OYeHyr CATpHOe, I KyMxTUBADOBAHMA HA cpene Ge3
Kaloltd. My BUNENd, YTO MOMHO UCIIAT530BaTH BOLY C MalHM CONEDXAHMEM Ka-
JIBLUEBHX COemMHEHM:t, 4, yIUTHBAg BHECEHUe, NpOU3IBORAMOE ¢ BOXOI, Takxe
HaXomAT OYyeHy BHCOKOe yBeJsudeHde Ca,

JTOT PaKT Hexpasg OCIOOPHTY; Macca peamd30BAHHNX 3KCIEePHUMEHTOR 3TO
ACMOHCTPUDYOT, M MH BHIEIM, UTO MOKHO 3TO IPERCTaBUTY, Nepen akanemueit,
Cpemd oPUUMATEHHX JHAL, ¥ YTO ITOT OPTaH NMpHHUMaeT MyCGIMKAaIMo O ABIEHHM,
KOTOpoe Oonplle yxe Hespss "HepxaTs mox chynom”.
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f mosaran, 4To Xopomo OH HIMOXKATE NOKPOCHOCTA B 3TOR IvaBe:

- C OINHOR CTOpOHH, YTOOH HaTp 0030p KOMUYEecTBa, pPasHOOOpA3NA BHOOJIHEH-
HHX padoT, CXORAMOCTA pe3yAsTaToB;

- ¢ 1pyro# CTOPOHH, YTOGH MOKA3aTs XOI ACCIeNOBaHM! ONHOTO gyeJoBeKa, HO
KBaIAPMLAPOBAHHOT'O B pe3yJrTare BCe# AU3HMA, [OCBAUCHHO# aHamd3aM, C Le-
J50 MPOLEMOHCTPHAPOBATE, CKONILKO PAKTOPOB MOLYT MPAHMMATE ydacThe Npa Ky-
JsTABMPOBAHNHA # OPUPOINY BO3HUKHOBEHUA IMCIEpPCHA De3ylsTaTOB: 30HIEND yIa-
JoCy HaiiTE, nocse 69 mHelt xysnwTHBMpOBaHdAsa, yBeamgeHne Ca Ha 704 %, Tor-
Ia Kax KOHTPOJp, OCYUWECTBISHHHR ¢ NMOMOUp® CHEKTpomMeTpud, zaax +900 %. 3IT0
ONyQIAKOBAHO HEe OHJIO.

M Bce Xe A CMOr [IpUBECTH TOJABKO HemHOTO JeTaied. A mor O 3TO cre-
JaTy, HO 3TO OWIO OH CJKMKOM AOArLO NepexOiudTrs K 0030py HeA3CEeXHHX [epBHX
HRroB, KOTOpHE IPOA3BONATCA B NKOJIAX HHXSHEDOB~ArDOHOMOB, I'le Lpenonasa-
TeJsCKAX COCTAB MperyNpexneH, TeM e MeHee, O MHOIMX aclMeKTax 3arparuBa-
eMHX MpoduieM; BCerua YTOo-HAOyINv 3a0HBAeTCA, KOI'LA 3aTeBaeTCA HOBOE IeJio.
3oHIeas ONyGIMKOBAT CBOX De3YABTATH TOJABKO [OCHE COTEeH aHAIM30B A INoCIe
TOI'0, KaK OH OBJaieJs NpoGieMaMd KyJInTABHDOBS&HHA, ABIADIAMACH, MEXIy TEM,
c Buny npocTumi. TOMsKO cClieIaB OIHY WIA NBE Cep#d SKCOepAMEHTOB, MOXHO
IOCTKYy OflpeneJeHHOro pes3yJianTara. Hak 4 BO BceM, 3IeCp HYXHA CTAiAA yue-
HMYECTBA, X NMO3TOMY HEBO3MOXHO MPANABATYE KaKyo-AuGO BaKHOCT® OXHOR mys-
JAKanad, ACXoIAume# OT OHHOIO 4deNoBeKa, KOTOpHA Npoxesan TOILRKO HeCKOIp-
KO 3KCIepAMEHTOB.

5. Hccienopauaa 1.3.3oHmess B 1974 r.

HecmoTpsi Ha 3amevareswHHe DPe3yAsTATH, NOAydeHHHe 3iHAES/IeM 33 MHOTHE
TOOH, OH OOCYMTAT HEeOOXOLAMHM HDOBTOPHATY elle ONHY CEepU 3KCIEeDMMEHTOB I10-
cle CBOEro coodmeHas, chesaHsoro B 1971 r. B C/x axamemun (Bowi.Ne4 -
1972 r.), 4YTOCH BHECTA HECKWIRKO AOMOJHATENRHHX yTOUHEHWH, HO-NpEexXHemy
[IpONOJIXag KCOOMAL30BATR OBEC; BCe 3TO LJIA TOI'O, YTOOH OTBETATER HA HEKOTO-
pHe [IOJIOXeHHA, KOTOpHe BO3HHAKIM B BOOCpAXeHAM B OTHOWMEHAM ITOrO coodue-
HEA.

OH fnpopeJian cepdd OOHTOB HA HPOTAXEeH4M Bcero 1972 r. M He cmor Jo-
CTHYL KOPPEeKTHOI'0 NPOPACTaHHAA: MHOT'LA OH He fodyvar oovtee 30 % MPOPOCHIAX
3epeH, a Te, KOTOpHE IOPOPOC/ pa3pywaldcy ILUIECEHRi0. ¥ Hero OHWJIO CTOJIBKO
3epeH, KOTOpHe 3arHéBaid, 4YTO Yy Hero OWIa MHCIp KX aHAIW3UpOBAaTh, H A
BEPHYCH K 3TOMY MO3XE.

B KOHume KOHIOB, [10C/Ae HeyLayHHX OIHTOB B Tevyense Bcero 1972 r., OH
pewd OTODOCHTER 3TH CJAMIIKOM CTapHe K NepepoiABUMECA 3epHa, [oTepABlde B

CBOEM COIBUWAHCTBE CBOK [pPOpacTapuyld CMOCOGHOCTL. OH pa3moswI B Hayane
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1973 r. copToBHE CemeHa APYTOro COPTa OBCA. OOHTH HOKAa3ald eMy, 49TO B
cpefxem 99 % 3epeH OpopacTald XOpolo.

Torna oH nowmes mamswe, YTOOH OCYUECTBATr NOAHHR 3KCHEDUMEHT, pe3y-
JRTaTH KOTOPOI'0 OWid GH OPOBEDPEHH APYTUMMA JAGOpPATODUAMM, XPYyrMmA MeToma-
Md. H cBA3al ero ¢ H..., Qu3MKOM 43 JaGOPaATOpUA SIEPHHX ACCaenoBaHait B
[jopixe, KOTOPHIt HABECTHI MEHA ¥ 3aMHTEPECOBAACA B HOBTOPEHAM MOMX DKC—
OEepUMEHTOB. JTOT (M3KK NOOWICH y CBOEI'O JEPEKTOpa, 4TO OH MOKET [pHCTy—
O4Tp K HEKOTODHM HpenBapATefsHHM ACCJASLOBAHAAM, & HMEHHO, K CPaBHEHHAD
pesyaxTaToB, HOJy4EHHHX XUMHYECKAM aHAIA30M, C TeM#, KOTOPHE MOIJIA GH
OOJMy9ATECA P4 HeATDOHHOK aKTMBAIWM#, TAK KAK OH MOI' DacOojarars MaleHy—
KEM OOHTHHM DeaKTOpOM. HO A nmosymak, 4To OWIO OH XOpomo, 4TodH padora
du3dka OHIa NpOHeJaHa B COD3€ C SoHACNeM, UHASHEDOM B LIOPUXCKOM HOJATeX—

HAKyME, C MHOT'OJICTHAM NPAKTHYECKUM ONHTOM 32 ILIedaMi [0 3THM GUOIOTUYe—
CKHM KYJRTYDaM X {10 XMMAYECKUM SHANM3aM. 34 HEeCKOVIpKO MECHIER HeTp3d
CIy4alHO CTaTe CHEeIMaICTOM MO TAKUM KYJIRTYPSM; MH BHIEJH, CKOARKO JIOBY—
lex OxdpanT peonTaHTa.

J0HEeNIy, yOeRwICA Takke B BOSMOXHOCTA OpOBEPATE CBOM AHAMA3H (KOTO-
PHE OH LeJian cam B CBoeit cOGCTBEHHON JaGopaTOpHK) C NMOMOUFRD ATOMHO-Aa0—
COpOLMOHHOR cneKTpodoTomeTpud B Jadoparopui CyMAXHOR IIDOMHUVIEHHOCTH, KO-
TOopasA HaXOmUTCA Ha TeppATOpiAd I'peHOCNrCKOrO yHMBepcdTera. K KOoHmy 1973
T'. cOljameHie MeXny 3TdMA CHeLAIMCTaMi OwIO I'OTOBO, X J0HIENAr Nepemer
B Hauale 1974 r. K KyJlsTUBADOBaHMD B XOJONHON OpaHxepee.

fl He Oyly BOCNpPOM3BORMT: UACJHECHHHX SHaUeHM!, KOTOpHE Hepemanl MHe
30HIeNs B aprycre 1974 r'., Tak Kak OHA OyNyT OMyCJIAKOBAHH 33 €r0 MONIH-
ceo, B Qopme, KOTOpaf elle He yCTAHOBIEHA K MOMGHTY, KOTIA S oMLy 2TH
CTPOKH. OHA CYRYT OpPUBENCHH B IPYyTOM A3naHaid. fl He OyOy Takxe LUTUDOBATE
AET&ld NDOTOKONOB, NPUHATHX IVIA KaRIOT'O 3KCIEpUMEHTa, YTOCH OfpOBEprHyTE,
€C/IA HYXHO, HEKOTOPDHe® KPHTHMUYECKHE 3amMeyvyaHWUs, KOTOpHE MODVIM OH OHTp Cle-
JaHH B OTCYTCTBMAE 3ITAX yTOUHeHMH. i yHOBIETBOPOCH, TAaKMM 00pa3OM, Kave—
CTBeHHHMMA, & He KOJMYeCTBEHHHMM yKa3aHAAMM, YTOOHW OKa3ary, 4TO 3TH TPA
Cépud SKCIEePDAMEHTOB, NpoBeleHHHe B 1974 I., COMNOCTABMAMH C TeM, YTO GHUIO
paccMoTpeHoO panee.

A) KomuuecTseHHHe ohpemeJeHas Ca

a) flomeueHo Ha mpopacTaHae 16.1.74; NPOLOIEATENRHOCTE KyJTe TUBHDPO-
BaHMA: 52 IHA
MeTon aHanu3a: XumuyecKd#t ar.—-acC. CNEKTPO. HEeATpOH. aKTUB.
YBesnuerne Ca: 105 % 62 % 102 %
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Jocxe BHNOMHEHHA XUMIYECKOI'0 8HanA3a JoRruesem 110 meTomy llapio yacTw
SOJH 3epeH X POCTKOB OTHpapisiacy, B I'peHodis 4 B Uppux (rpasumerpuyec-
K#e MeTOHOH # ¢ Iomompo He#TpOHHOR aKTHBalMM NanT B OCHOBHOM OIHY H Ty Xe
CTelneHp yBeauyeH#s Ca).

6) llomemenne Ha KyJAnTHBApOBaHHe 23.3.74

Pesepeyap Gpan Ha sHand3 depe3 36 AHelt mocie MNOMemeHHss Ha KyAwTiH-
BUpoBaHAe. KylsTMBMpOBaH@E BO BTOPOM 0ake OCTAHABIABANIOCH uepe3 48 nHeit.
BuOoMHARACy TpaBEMeTpAYecKuR (Xumddecknit) ¥ aToMHO-aGCOPOUAOHHMA CHOEKT-
pojforomeTpadecKka aHand3H., MHE KaXeTCA IpeIUOuYTATENsHHM IepeBeCTH pesy-
J%TaTH, KOTOpHE MHe Hnepenan 3oHIedsn, Ha rpafux, Odojee BHPA3SATEAnHHNR, 4eM
TallAlg ¢ mypama. 31ece TOXe A HEe LUTADYyD aCCIOTHHX 3HaveHult. JiBe Kpn-
BHe mpABelieHH K ONHOK U To# Xe mKane, HO KaNACPOBKA IJIA KaXKOI'0 U3 ITHX
IByX METONOB pasHad (puc. 14).

AHAJIH ¢ NOMOLIBI0 ATOMHO-20COPONHOHHOK

XHMHYecKHi AHAIH3 (MI' HAa POCTOK)
cHeKrTpodoToMeTpHE

JHH

Puc. 14. HameneHnue Ca IIpH npopacTaHHMH OBCA.

HecMoTpd Ha pasinure B KanudpoBke, HAOMIDIAETCA CXONMMOCTER MEXILY ABYMA
KPUBNMHM, NOCTPOEHHHMA 1O 3HadveHMaM W.3.3oHuens

B) [lomelleHHe HA KyJpTUBKpOBaHie 26.6.74

[Iponykr codupaics 4epe3 22 IHA KyJARTUBADOBAHAA B 3AKPHTOM COCYyIe
(4TOCH MpenynpenATr, BCAKME BO3PAKEHAS BO3MOXHOIO 3arpA3HeHAd Kalnudico-
Iepxamefl mHApD). AHAIA3 XAMUYECKHit.

Ypenuuenye Ca: 99,3 ¥. QHO UyTp HiXe TOrO, YTO MOJAYYEHO B 3KClIEpH-
MEHTE &), Ille KyJrTHUBUDOBaHHE [PONOJAKAIOCE D2 HHA.
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B) KomgecTBeHHOe omnpexenend#e K

B nepsoM BHIEYIOMAHYTOM 3KcOepameHTe (mpomorxaATelsHOCTED 52 mHA) K
OOpeneyIANCA Ha ILIaMEHHOM CHEKTpomeTpe (3MECCHOHHOM) M C NOMOMBN He#TpoH-
HO# axTHABaNMMA.

COeKTpOMETPHAI  HeRTp. aKTABALHA
A3meHeHMe K -11,8 % -8,6 %

Bo BTOpDOM 2KCllepAMeHTe pe3epByap OHI CHAT uepe3 30 muelt, A Gwio no-—
Jy4yeHO Wi A K = =14 %. AHQIUS BHIOIHAJNCA TOARKO C IIOMOWBO CIHEKTPOMETDHM.

HHTepecHO COIOCTABATY pa3HAIH AaO0COIDTHHX 3HAYEHW#A, B MI' HA eNyHU~
1y (3epHO HIA POCTOK).

1Hﬁ SKCOEepAMEHT 2OH KCIEPAMEHT — yepe3 36 IHel
aHaJld3: COEeKTpo. HEeRATp. aKTHB. CIIeKTpO.
+Ca 0,0189 0, 0183 0,019
-K 0,0193 0,012 0,0144

Taxmm oCpasom, BAIHO, YTO B OCHOBHOM HAGUIOMASTCHA KOMISHCAIMA MEXLY
yBenngeHaem Ca 7 ymeHsmeH#em K, HpZA pacXOxmeHAM TOIRKO B 3-M 3HaKe B Ia-
xe 0,0004 mim 17 axcmepumenra, no clieKkrpomeTpuaeckomy Metony (mida +Ca
BCOLY BHAOHO OYEHp CIadoe OTKIOHEHHe).

KommeHTapuit

VmMenT MecTO pasnaAusa B SABACAMOCTH OT METOIOB. B ofmem, OO Hed3Be~
CTHHM NpAYMHaM, OpA XAMAYECROM aHand3e LI Ca HadMonaonTcA GoJee BHCOKAe
3HaUeHAA., JTO AMEET BTOPOCTEINEHHOe 3HaYeHde, KOI'a CpaBHEHHA MIPOA3BOIUAT
nepen 4 nocje KyJApTABADOBAHAA C NOMOHBD ONHOrO H TOT'O X6 MEeTOZa. 3Iecs
BCe METOIH NOAYEepKABaDT CAIsHOE yBeamyeHme Ca. Kpome Toro, H 3TO OuSHy
BaxHO, I'paf¥Kk YeTKO OOKA3HWBAET, YTO IBE KPUBHE HMEDT ONUHAKOBHHA "Xom".
Mexmy HMMI HaOUIDRAETCA HEKOTODHM 06pa3om TOMBKO pasiwude B KAIAGPOBEE.
9T0 copnaneHne QopMH KPUBHX ABJIAETCA HEOCIODAMHM NOATBEDRIEHHAEM, UTO,
KaxiM Od HY OHI MeTOH, yBeJuyeHue Ca NOATBEPAIAETCA NpH MPOPACTAHAH M
pocTe oBca B cpene Ce3 Kalplid. 30ECh 3TO TPUXIN NONTBEDEISSTCH.

fl HamomM@AHAD, 4YTO TONBKO NYCIAKAIMM 3pHIensd, CHeJaHHHE 38 ero O
ACeD, BO3JArawT OTBETCTBEHHOCTs HAa MX aBTOpa. Bce IpyrHe 3HAYEHMA, KO-
TOpHE A OPUBOLWI H KOTOpHE He CHIM ONyCJIMKOBAHH, ABIADTCA TONIBKO yyel-
HHMA YEeDHOBHMM HalpOCKamd, ONHTamd, OpenHa3HAYeHHHMHA TOALKO IS [OOITOTO-
BKA TOYHHX HCCJIeNOBaH4M, HOBTOPEHHHX M BOCHPOA3BOJAMHX. Kak CKA3al emy
npogeccop llapmo, ¢ KOTOPHM OH OGCYyXNAI NpAMEHEHAe CBOKX METONOB: "Ecua
BH #MEETe pacXOoXUeHMs B BalldX pe3yarTATax HAxe S5 %, TO 3TC OTHOCHUTCA K

oGuacT# HeompeneJeHHOCTe! NpakTAYecKol PaGoTH; HO ecid BH Haxonure 30,
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90, 100 % wan Gosasuwle, TO ITO MOKET OHTE TOIBKO "MmyTaimei" Mexmy aJeMeH-
Tamu” .

Pasniada B u3MeHeHd Ca, KOTOpHE BCEerna HAGIDIAnTCA B ONHOM 4 TOM
Ke HampanleHdd, IVIA OBCA, KOJMUYECTBEHHO BCETHA 3HAYUTENRHH 4 OCYCAOBIEHH
MHOTUMM OpAYAHAMM, KOTOPHE NPUBOIMINACY DaHee, B 3aBUCUMOCTA OT 3JKCOEpH-
MEHTAIRHEX yCJIOBUA. 30€Cy YyMECTHO OTMETHUTw, 4YTO0 B o0meM 3nHIedn “Mes
3HaveHuss yBesauuyeHMsg (Ca HECKQURKO 0OJIee BHCOKAS, 4Yem MOH, KOULA YCJIOBUA
KyJAnTHBAPOBAHAA HOBOARHO GVU3KZA (4TO He BCETHA TaK). IJTO, BO3MOXHO, OGb-
ACHAJIOCH OH TeM (axToMm, UTO pevsr He KIeT o0 ONHMX X TeX Xe coprax, M, B
YacTHOCTH, A OoJarap, TeM, 4YTO OH MOPHHAX IPOTOKOI KyJaAnTHBHPOBAHAH, OT-
JIAYHH! OT Moero. bojiee TOro, OH NPOM3BOIAT NpPELBapUTENsHHE OTGOp 3epeH,
laBad MM OpopacTd Ha dymare B TedeHHEe HEeCROJInLKMX IHe#t, M BHGHpaeT 4ad-
donee Kpenmkée IVIg "mepecaikd” B MOCEBHO# AmMUK ¢ JyHKamd. Hamporus, ¢
moelt CTOpOHH, £ OCTaBJAK BCE DOCTKY, KpeUKAe WIA HeT, 3dBAljiMe AT HeT,
yoaIAsa TONBKO Hempopociude 3epHa 4Yepes 3-4 OHA, 4TOCH He OHJIO HOMEeX OT
nocTymieHus Ca M3 momioxky (QuInTPOBATRHON Gymard) OT HeNpOpOCIAX CEMSH.
B OOHOM 3KcHepuMeHTe, KOTla KyJAnTUBADOBAHWE OpPONOJIXKAIOCk 69 IHeik, OH ofl-
peyiesan Ca, BHECEHHHH C BOHOH KOpHAMM; UM HeJwr3d peHeOpeds, TaK KAK OH
npudaurkaercs K 0,00 MI' Ha POCTOK; HMHAYe T'OBOPA, €ro HYAHO YY4THBATS,
[DOCKOIBKY peds MIOeT O BTOPOM 3HaKe B JeCATAIHOH gpodu. HaoGopor, mia K
BHECEHNE OYeHn cjadoe M CKAasHBaeTCH TOMnkO B SM 3Hare, Ha mpudiasure-
JAvHo 0,003 mr (910 uccnenoBanue, He MOBTOPeHHOE, ONMYGIAKOBAHO He oyzmeT).
fl HanoMMHap, YTO NMO MOEMy IpPOTOKOTY 9TO BHUeNeH#e (a KOPHEBHMHA BOIOCKA-
M KODEHHUTCE B (uisTpoBalpHO# Oymare u, Takum 00pas’soM, YIATHBAETCA.

IPYI'OE MHTEPECHOE UCCJENOBAHUE, BHIIOMHEHHOE SWHIEJIEM

fl npuBelly ewme OHHY MHTEpPECHY® KOHCTaTALMN, CIEJNIaHHyL 3oHIeaeM, Ko~
TOpOMy NPAHAIIERAT €€ aBTOPCTBO A KOTOpHA ee He omydnnkoBan (mo Kpahtueit
MEepe, Ha 3TOT IeHw, X A He OyLy Np4BOIMTE LUPPH).

Tax xaK y Hero okasaicd oBec, GOJNBUMHCTBO 3epeH KOTOPOTO He npopac
Tald, y HEro NOABAIACK MHCIL [POaHRIU3MPOBATS ITH 3€pHA, KOTODHE, NOME-
WeHHHEe MEeXNy IByMA QUWIsTPOBIBHHMA CyMaxKamd, HPOMMTAHHHMA BOMOM, OTKa-
SHBATACE NpOpacTaTs. H CBOEMy yIMBIEHUD OH KOHCTATMDOBAlI, 9YTO 3TH 3epHA,
MOMEEeRHHe B BOAY M He NpopacTapmde, CONepXamn Saisxme Ca, 4em cBexde 3e-
pHa (He mocTapieHHHe Ha NpopacTasMe ). BHoCHMAs BOIA GHJI& CTPOro JMUeHa
KaTp LKA .

JTOT 3KCNEpAMEHT BaxeH GOJIEe, YyeM B KAYeCTBe npavepa. OH [OXYEpKH-
BaeT TOT QaKT, 4YTO 3epHA, KOTOPHE He NpOPacTawT, ABIANTCH TaKuMi, KOTO-

PHE yXe NOIBEpIIUCE BHYTPEHHEMY npeodpasoBaHum. OH IaeT eue OIHO MONTBep-
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RJIeHU8 TOrO0, O 4YeM A MUCAT IO OOBOLY "MepTBROre cBameTend”. B 3TUX IBYyX
cirydaiax (3epHa, KOTOpHE He NPOPACTANT DO HEABHOM OpHUUAHe, WIM 3epHa,
npopacTaH¥e KOTOPHX OHAO CIOEJaHO HEBO3MOXKHHM MOCPEICTBOM CMAYABAHMAS aH-
TACENTAKOM 4 HarpeBaHAA) CTEPWIA30BAH MMEHHO 3apolxul. HO 3TO HE 3IHAWAT,
9T0 BCé (epMEHTH AIA I'OPMOHH pOCTa, COIEpXANMecH B 3epHe, paspylieHH. Tak
9TO, eclH 3TH 3epHA NOMENenT B Boly (WiA CKOpee HA CMOYEHHYD MOLIORKY ),
TO OPOACXOIAT 3HHOI'EHHAA pPeaKiMA, KOTOpas BHIHBAST 0Cpa30BaHUe KAJwLWA

B JIOHe 3epHa. ITO ABIEHME, TakAM 0o0pa3soM, TaKoe Xe, Kak M B "MepTBOM CBd-
Herexe", MOATBEPANAA 3TidM, YTO, B ITUX YCIOBAAX, TaKAe 3epHA He MOILYT
CIyXAT: CBUACTEN6M. ITO HEMHOI'O IOXOXE HA TO, KaK OOIE3YNTCA TEPMOMET-
poM, He 3ameTHB, YTO €r'o rpanyHpoBaHHad WKAala CMemeHa BIOIL TPYOKA C
PTyTeD... (1 7 HamomuHan, YTO B "MEPTEBOM CBENeTese" ypesuuenue Ca COMpo-
BOXNaeTcA ymeHslieHHeM K, Kak-GyNTO HPOHCXOINMT MPOPACTaHde, HO B 3HAYM-
TeJIsHO doslee caadHX Openeax).

[Ipumep OPUHATHX OPeAOCTOPOXHOCTER

Bce akcneprmeHTH 3pHIeS GWIM OPOBENCHH B XQJIOHHOM OopaHxepee, pac-—
DOTOESHHOA B ¥uBOi cpelie COMBMOrO caga. PesepByapu—CBANETENd, HAIOIHEH-
Hye BONO#, pasMemaldcr OKOJO Pe3ePBYapOB A Ky/IsTHBADOBAHMAS A aHAIA3A—
POBaILACE, JJIA TOI'O YTOCH yOCIHATRCA, 9TO B OpaHXEepen He BHOCANOCE HHKA-
KOro sarpasHenus Ca.

OmHano, HeCMOTpA Ha OTPANATEJsHHH XapaKkTep KOHTpPQIA CBULeTe e, mia
ABYX HIEPBHX aKCOEepAMEHTOB 1974 I'., CKOpee IJIF TOr0, YTOGH OTBETAT:y HA
BOSMOXHOE HICHAXOQJOI'MYECKOe BO3paxeHue, MCXOLANlee OT CHUCTEeMATHYECKHAX OINNO—
HEHTOB, KOTOPHE BOOODaXalT, HECMOTPA HA HAyUHHEk KOHTDOZ®, YTO SWHIETR
NOMECTII Hal pe3epByapaMB IJIT KyJsTABZADOBAHAA KOPOO8, COCTABJIAMUME pamy,
Ha KOTODYyD OH HaTAryJ JucTH "Vitrex".

OnHaKo 30HNEI OWIO CLEJAHO efle OIHO IpeIIOXEeHHe enepansHEM MHCTU-
TyTOM ACCIENOBaHAA IO MaTepAalaM aTOMHHX DEaKTOpPOB B Liopaxe, KOTODHiX me-—
/I8l QHAIM3H C DOMOWMeD HeATPOHHOA axrdBalmMu. JTa WBeAnapcKad OpraHA3aA
noxeJyaa OPOBECTd "aCCOMOTHHE" SKCISPHMEHT C TOYKK 3peHHA 3aMATH NPOTHUB
BOSMOZHOI'0 CIYYailHOI'O 3arpA3HEHUA KAIslLMeM 4 [ONpOCKAa OCYWeCTBMATE [po-
pacTanie "Hoj xomnakom" AIM CKOpee B npofuisTpoBanHoit armocdepe (mpemio-
XeHue H..., uauka-anepumuxa).

Brsa 43roropneHa lepeBAHHad pama B BUIE napajlieNeuena C pasmepamu
70 X 40 x 30 cM, MOKpHTAA IOMUATAICHOM ToMuAHOR 0,05 MM ¢ HenpoHMLIAeMH~
MHA CIUIABICHHHMA COeJMHEHHAMM. Yepes omHy CTOpOHY, [epen TeM, Kak [IOJHO-
CTeD 38KDHTB, OWIA BHECEHH YeTHpE pe3epByapa Wi KyJnrTHBADOBAHUA, Kax-
Ak co 140 sepHamu. Kamepa Guna 3akpuTa. B Heit Gwr BIIYCK M BHIYCK BO3Ny-
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Xa. BxomHoll BO3OyX OPOXOIMI — B pacyeTe OIMH JIATD B MAHYTY - udepes
¢unsTp, cocrosal 43 momywk# ranpoduiisHoOff BATH METPOBOH TOMHYHH. BO3myx
BCACHBAICA 4Yepe3 lBe MNPOMHBHHE CHIAHKM, comepxamue Bcero 1000 mr ommuc-
TWUIKPOBAHHOH BOIH C jJo6aBko#t 30 mI xiaopucTopomopomHolt kucraorTd. BapGoru-
poBaHie BO3NyXa IOIXKHO OHIO 3alIepXaTs BCAKOE BHECEHAe Ca C BO3INYXOM,
laxe eclid O4 QuIpTp METPOBON TONMEHH He 3anepskdBad ero, TO OH oca-
Jwica OH HCl B NpoMuBHHX CKIAHKAX. Omepaipa MPONOIKAIACE 22 IHA.

A B 3TO Bpemd MCHAPAKNT BOLY #3 CKRIAHOK, 4TOOH npéBecTH 1000 ma K
90 miI. HOHUEHTDAT GHI JocTaried B I'peHOGHp NJIA MCCAeNoBaHWS Ca MeTOHmOM
aTOMHO-a0COPOLMOHHOR coexTpofoTOMeTpHu. He KOHCTATUPOBANOCEH HUKARAX Cle-
JOB, KOTODHE MOXHO OHJIO OH OCHAapyRATs, KaiplAd. BHecerude Ca ¢ BO3LyXom,
KOTOPHM JIHIIATA POCTKA ORIO, TakiM 00pa3’oM, HYJIEBHM, HO TeM He meHee B
3TOM 3JKCMepudMeHTe Kalpl|if yBesmuwIca Ha 99,3 % no oTHoweRMo K Ca, couep-
XaBlleMyCsl B HelIpOpoCIAX 3epHaX-~CBUIETeNAX. YTOYHAETCHA, YTO IIpopacTaHue
C nocuaernyouiMm KyJInTHBHPOBaHMEM B TeveHMe 3 Helledy NPOBOEWIMCE C HMCHOOJER-
30BaHideM B Ka4YecTBe Ky/IrTypalsHOR Cpend BOHNH, [IeMdHepani#3oBaHHOR Ha Mo-
HOOOMEHHHX CMOJIax, 3arem [epersHaHHoil, BOIH, KOTOpad OWIA NMpenHasHaueHa
LI BIIPHCKABAHAS MEIMKAaMEHTO3HHX MpernaparoB # KOTOpag HOJMFHA OHTR COBEp-
WeHHO WACTOA. ONHAKO OHJI NPOBEIEH KOHTPOTy,, C IOMOWBN ATOMHO-adCcopGLA-
OHHO} cnexTpodoTOMeTpAd, LIS ONHOTO JHUTPE 3TON BONH, NOBEHEHHOTO nocpe-
ICTBOM ucnaperaa no 50 m1. HHKaKMX ITOCTYNHHX OCHADYXeHAn cleloB Ca He
OwiI0 HaineHo. Takum o0pasom, HMKAKOTO BO3MOXHOT'O BHECEHds Ca HM ¢ BOXO,
Hd C BO3LyXOM OO 3TO OrpaxneHse He OHIO, M TONBLKO MeTaCQJIASM pacTeHMit
MOT OHTp UCTOUHAKOM H3MeHeHMA Ca.

Henons30Bamicy CeJeKIMOHAPOBAHHHE 3epHa oBca copra "Mesuapr" ¢ ra-
PaHTHpOBaHHOR mpopacTapmelt CMOCOGHOCTR HO meHpweR mepe B 95 %. Jehict-
BATENBHO, Ha 300 noMeweHHHX Ha MpopacTaHme 3epeH 4 He NMpPOpOCiA, TO €CTh
ipopacraniasg CIOCOCHOCTE OKasalack OKOIO 99 % B 3TOM ONHTE MO lpopacTa-
HUD.

A ofpawan BHAMaHile Ha TO, YTO B ITUX BIKCIEPAMSHTAX no-npexHemy 3Ha-
YeHHs, MOJIYYEHHHE C [IOMOULD aTOMHO-a0COPOIMOHHOM CHeKTpoPOTOMEeTpHH, OH-
JA Gojee HABKUMMA, Yem Te, KOTOpHE OHIA [IQIYYEeHH XAMUYECKUM aHATA3OM,
3NeCy UMEeT MECTO HEKOTOpOe Dasiiuue B KAIMGDOBKE (O MOeMy MHEHH® ).
3TO #MeeT BTODOCTE(IEHHOE 3HAYEHME, TAK KAK BaxHO CPaBHeH{e, B OOHOM H
TOM X€ JKCIepAMeHTe, 3HaueHU#l, MOMYYEHHHX ONHAM X TeM xe M2TOROM. BHUmiM,
970, KaKAM OH HUM OHJI MSTCN, BCErna HaGoNaeTcA SHaudTedgHoe yBeanyeuue
Ca. Bo 2M IKCIIepUMEHTE, MO UCTeyeHun 36 mHel, HECMOTPA Ha pasHHe adcomo-
THHE 3Ha4eHWd, yBeJudeHue Ca paBHO 78 % [0 XUMHUYECKOMY aHam3y 1 73 %

fl0 CHEXTPOMETPUH. BOT IOYEMy MM MOXEM CKA3aTy, YTO 3IECE HalmonaercsH,
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TEM He MeHee, XOpollee COfIoCTaBIeHAe, XOpOomwad CXOINMMOCTE. TaKke Kak u

B NlepBoM 3KcoepumeHTe (52 mHA), ecylA xumddecKdid MeTon lapio maeT ypeau-
qeHde Ca Ha 105 %, To ocymecTBIeHHMI B ljppaxe KOHTpOJIR C MNOMOmMpD HeiiT—
POHHOH aKTUBAUMA JaeT ypeiaadeHse Ca Ha 102 %, HECMOTDA Ha pacXORIeHMe

B a0CONTHHX 3HayeHUAX. Bovipwad OOJd%3a ITUX IKCOSPAMEHTOB SOHIENAS COC—
TOAT, TaK#M 00pasoM, B TOM, YTO OHH IAEMOHCTPUDYOT, YTO KAKUMK OH HH GOH-
JIl METOIH, JaOOpaHTH, JadopaTopdd, MaTepUaiH, BCErNa HaxXoOfAT, B XOpOuWo
OPOBEJIEHHHX 3KCIEepAMEHTaX, U3MeHeHUA Ca, KOTOpHE B3aAMHO MONTBEpPKIAOTCH
4 ABIADTCA 3HAYUTEInHHMHA, SO0COMDTHO BHE BCAKOA OWMGKA JadopaHTa, BHCOKO
SHaUHMH, Haxe €C/A KyJApTABADOBaHME NPOM3BOIUTCA, IJIA OBCA, B CBEpXUMC—
TOR BOLE, Oe3 BHECEeHMA ymoopeHmi (a4 KoGammn, YTO BTO pacTeHde MpPUCIOCas-
JUBaeTCA K CIerKa KMCTOf KyasTypalsHoik cpeme - pH IMCTWLIAPOBaHHOR BOIH
ABJIACTCA KHCIHM — & KMUC/AOTa ABIASTCA LOHOPOM NPOTOHOB, TAK YTO K Moxer
HallTd OpOTOH, KOTODHH [OSBOMAT emy crtaTs Ca: K + H :=: Ca, moxm neficTsuem
PepmMeHTOB 3TOro KarslefOCHOI'O pacTeHA ¥ COIVIACHO 3HEPreTHYECKOMY GalaH-
Cy, OCBACHEHHOMY B "32KINUATEInHOM HpaMedaHAd” 3a mopnuceio dusuka O.Ko-
cTa boprapa.

llpameyande. I10 "KODPEKIMA ACOHTAHMR" A NOGaRMO, YTO 30HIEe s CO0G—
UL MHE 3HAYCHAA AHAIM30B, BHIOVIHEHHNX JJIA 5 OOPA3LOB 30/MH BKCIIEPUMEHTA

B) — cM. C.168 ~ B llopaxe B OKTAGpe 1974 r. BwiM coGpaHH 560 pOCTKOB.
fl He OyAy OpYBOIATE YUCEEHHNX 3HAYEHAH, KOTODHe OH HEeCOMHEeHHO OnyGJIAKy-

€T, ¥ yKaxy TONRKO HA TO, 9TO 5TO UCCJIENOBAHAE, C IOMOLED HellTpoHnoit ak-
TABaIYiA, KOHCTaATHpyeT yBeauueHHe Ca Ha 140 %.

A ®esap, YTOGH OH CMOT feperp IADOBaTy COBOKYNHOCTY CBOMX pacoT B
TPYA, KOTO NpeucTaBwn CH Hayqnugnmamepnan GOMBUOr0 3HAYEHAA,

WCCIENOBAHMA TI0 PANTPACY

fl npercraBar B N2 oT 26 HOAOpA 1971 I'. CeNpCKOX03ARCTBERHAro nepu-
OIAYECKOIO U3MaKna "La Journde des Fruits et Légumes™" B Monnmerse nozpod-
HHI M NPOKOMMEHTHEDOBAaHHHI} OUePK HCCIENOBaHUA, BHIIOIHEHHOTO [10 paifrpacy.
Pe3sjme OwTo Taxke ONyGIMKOBAHO B "Agriculture et Vie" - onanoruueckom
CeJIRCKOXO3ANCTBEHHOM eXEeMECHAYHMKE B Angepe B geBpare 1972 r.

llpanepsuBasacy CanaHca KalplWf, MOKHO, TaKiM o0pa3oMm, pesioMUpOBATE:

s 1000 seper g 100 r 3epeH

Ca B 3epHax-CBULETENAX 6 Mr 260,076 mr
Ca, BHECEHHHI KyJpTypartsHoit

BOXLO# 33,11 mr 1435, 186 mr
Beero BBeneno Ca 39,11 mr 1695,262 mr
HallneHo B coGpasiHom ypoxae 36,50 mr 1581,910 mr

Pazuuna - 2,61 Mmr - 113,352 mr
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HexpaTaeT HEeMHOIO Kaiplg, HO pacXOXIeH!e eXBa Ji 3HauuMmo. HHage
I'OBOPA, INOCJe OPOpacTaHMsas U KyJInTABUPOBAHAA B TedeHue 29 1nHell, 3TO ka-
axueduIsHOe pacreHde He "H3TOTOBWIO" Kansuud. Ky.aerypansHo#t pomo# saBig-
Jlacy, BOIa "JBMaH", LOBWILHO 60OraTad Ha KAIsiMEeBHE COCIAHeHUs, KOTOopHe
HeOoOXOMMMH IJIA KyJInTHBADOBAHMA KalslefuIxHOro pacTeHMa. HO paccmoTpam
oonpodHee 3TOT IKCOEDUMEHT, NpMMEeHeHHe KOTOpOr'o B CelxcKom xo3aficTee
AMeeT BaXHOe 3HAYEHM8, TAK He KAaK U B DACTATEIrHON OAOJIOTHAM. Kpome TOIO,
OH XOpOowo MOKA3HBAeT, 4YTO NOCKOAnKY CHIO ycradHosieHo, wro K naer Ca npu
npopacTaHdy Kalnledooaux (wnd xpemHefWIsHHX) pacTeHmit, Takdx Kax OBec,
TO HeJNn3A HeJaTr OCOCUEeHAA, 3KCTPanOAdpOBATs 3TA pe3yAsTaTH Ha Bce Ipy-
Iryie pacTeHnd., bHONOrAYecKAe ABICHAA HAXONATCA B 38BACAMOCTH OT (epmMeHTOB,
YTO OTJIHYaeT ONMH BAJL pacTeHuit OT IpYyroro 4 4To OOBACHAET TO, UTO KylAp-
TYPH TaKxXe HaxOJATCA B 3aBACAMOCTA OT ODUADPOIH NOYBH X YHOOpPEHHA, KOTOpHE
camd aNanTADOBaHH K BMIaM (3necs peup MEET 00 MTATRAHCKOM paitrpace, Lo-
lium multiflorum, copr "Pauna").

BBenenne

@orokonua (pac. 15) UMeeT LeAsl NOKA3aTh, YTO TPAHCMYTALMA 3JIEMEH-
TOB CHUQJIOIAYeCKAM OyTeM ODPONEeMOHCTPUPOBAHA IPYI'dMA pesyiarTaTaMd, 4Yem Te,
KOTOpHE A NpUABEJ TOJNRLKO [I0 MOEMY HOPY4I4TEJrCTBY. OHA NOATBEDXICHA TAaKKe
APyIrAMiA aHamdsamé 4 HAKOMM OCpa3oM He SABIAETCA pe3yJnTaloM MHTeplnpeTa—
1M OmXCOYHHX SHANM30B C MOoeft CTOpOHH. l3meHeHMA Macc 3JeMeHTOB OveHp
3HaYATEJILHH B BHXORAT 34 HEOUNPEeNEJSHHOCT%, BO3HAKaDUYD A3 JACHEPCHA 3HA-
YyeHut, OOyCHOBJIEHHOR He aGCOTDTHOR HMIEHTHYHOCTED GHOJNOIHYECKAX NapTHit X
BO3MOXKHHMA OWAOKaMA AHaIM30B. [[pABENIEHHHE YHACJICHHHE 3HAYEHAss, K TOMY Xe
He ABJIARNTCA DE3YInTATOM XAMHYSCKAX aHAIM3O0B, TaK YTO MOXHO GHIC OGBMHHMTE
HEKOMIIETEHTHOI'O XMMHUKA MM OWKWCOYHHE BHOOpP METOLA aHANNA3a, IUIOXQ COOTBET-
CTBYyU[EI'O KOMIOHEHTaM; OHM IIOIy4YeHH C nomousd fM3HMYECKAX OpACOpOB C Ge3-
JIAYHHM, aBTOMATHYECKAM CUMTHBAHHKEM, CIEKTPOMETPHYECKUX MPKUGOpPOB, TO JH
aTOMHO-a0COPCLMOHHHX, TO JIM ILIGMEHHO-3MUCCHOHHHX (o1sa K).

Tadnana 3HaveHni

YTOOW OGNerddTs MHTEpHpeTalMo AHAIA30B, K MANMHONUCHOMY IOKYMEHTY,
cocrapreHnoMy Jadoparopuell OcitecTBa 3emrenensueB Opaxumn (mpu MuH#CTED-
CTBE CEJNBCKOT0 X03AfCTBA) OwM NOGABIEHH HECKONBKO DYKOMMCHHX yKa3aHuit,

T4K YTOOH CTPYNNMPOBATE B OIHY EIMHCTBEHHY® TAGIMLY BCE UMACJACHHHE 3HAYE-
HHMA, HeoOXOoIMMHe MJIA NOHMMAHMS pPe3yJapTaTOB.
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OCwecTBO 3emitenedwueB Ppasupn

[Ip#3HaHO OCUECTBEHHO ITOJIE3HHM AHanmuTyeCcKuit
OJLIeTEeHy
N2 031012

JIABOPATOPYA UCCJEIOBAHVA M KOHTPOJA YIOEPEHWA
ADOHTpax — JKCIEpPTU3H

llaccax Kedppya-Ilumio, 5 - Mapux (XVII oxpyr)
C.C.P. Tlapux 242-61 Tel.: 387-28-59

OGpasen xfg 1;% IéITansﬂHcm paﬁrpacléoogo 3epeH
o OCTK#, BHIYCHHHE 3epHami

llonyuero 23 mousr 1971 r. B BOLE - cm%um, B TOM wicse Ca,

AHaUIM3 N0 TpedoBaHM I'-Ha Mg, K

Jyn KEPBP

298 — JIE NIYJLI0

[IponenTHHit COCTAB
[Jo COBOKYMHOCTA Ka®IOT'O OCpasua, BRINYAA $uIBTPOBANTEHYD Cymary

1000 sepen 1000 zepen Buecenune Ocmee BanaHc +%
OJHAX +{IsTp.OyM. C 430 cM3 BHece- 6-8

+430 M1 BO- BOIH HHe
IH "OBMaH" "3Hay" 5+7
BereTalmA:
<9 nueft
S 6 7 8 9 10
Borna 272 Mr 15441 mr
Cyxue BemecTmBa 2034 mr 3329 Mr
3oua 112 mr 324 wmr
Maruuit 3,02 mr 3,20 mr 10,32 13,34 -10,14 -76
Kanmuf 6,97 Mmr 16,67 M 0,39 7,36 + 9,31 +126
Kautg it 6,00 mr 36,50 M0 33,11 39,11 - 2,61 -6,67
Mens 0,021 mr 0,100mMr O 0,021 +0,079 +376

Mg. Ca, Cu : 1o aromsoll adcopOumu
K: no amuccun niramexu

JIupexrTop JladopaTopuu

(mommuce )
llapux 2 woxa 1971 r.

Pacxomn Ha aHamua: 254 (Ppadka

Puc. 15
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Bruiu onpenetedn xouuyecTseHHO, B 1000 3epeH nTansAHCKOr'o paltrpaca,
KCIOONB30BaHHHX B KavecTBe ceBumeteseit, Maruuit, Kammt, Kareimit © Mems: aTo
YUCJIA KQJIOHKA 5.

Mocre 29 mHe# KyTsTUBADOBaHUA MONOCHas maptia u3 1000 3epeH (B IByx
yawkax [letpe mo 500 3epeH B Kaxioit ), MOMEmeHHad Ha OpopacTande Ha fuwre—
TPOBaIsHyD Oymary, IpONUTaRHyo MIAHepartsHo#t Bomoit "9Buau”, Owia colpana,
BHCyWeHa, MpoxaieHa. PeayisTaTH asHani3a HAXOIATCA B KOJMOHKE 6. DWIsTpo-
BaJlnHaA dymara monuepgiABalack BIAFHON TOCDPEICTBOM eXeMHeBHOT'O BHECEHMSA
HeGOMpHOT0 KOJMMYECTBA BOJH "JBHAH", HaOpaHHOK NOAHYWw OYTHIKY, B KOHIE
3KCOepUMEHTa OCTaBIAsACA Boja OWia fA3mepeHa: OWIO “cnoxp3cBaHo 430 CMB
IVl BCETO KyJApTHBMDOBAHUA. YUMTHBAA MiHepaltsHH cocraB BOIN "JBMaH", BHE-
cenns Mg, K, Ca u Cu yKa3aHH B KOJIOHKe 7.

3epHa, NOMENEHHHe Ha OpopacTaHAe # KyJAsTUBADYEMHE [OOX YKDHTHEM,
CIeNaHHHM A3 [NECTMACCOBOIO JIACTA, YTOOH M30eXaTt BCAKOTO MonajaHAA Mh-
J4, CONEpXatd, BHayale, [iepel NpoOpacTaHueM, MACCH 3JIEeMEHTOB, ONpeneJeH-
HHEe N0 [ONOCHHM CBUIEeTeNaM (KOIOHKA 5); K 3TOMy OWIM INOGaBJEeHH, C BONOH
3HaYeHnA KOIOHKA 7; ofuad cymMma JIEMEHTOB, BBEISHHHX B daura [lerpd, co-
OTBETCTBYET, TaKuM 06pa3om, dHcIam KOJIOHKHM 8.

A Belr Ge3 Ipyrdx BHeceHdll, Kpome 3epHa + BOa, B COOpaHHHX pacre-
HuAX OWIM HalileHH Ipyrue 3HayeHud, KOTOpPHE HaXOOATCHA B KOJIOHKe 6. PasHu-
Ia MeXLy 3HaueHHsAMA KooHkM 6 (ypoxai) u 8 (ofulee BHeceHHe) NPHBETEHa B
KOJIOHKe 9. JTa pas3HMdia MeXly Tem, 9TO HOJKHO OWJIO OHTh B KOHIIE 3KcHepA—
MEHTa, ecid OH Ha(plalACs TOJpKO XAMAYECKHe BO3meicTBUR, U Tem, UTO Hel-
CTBATENBRHO OWIO HallleHO, BHpa¥eHA B HpoueHTax B KoioHke 10 (Ganawc OTHO-
cuTca K 1000 sepHam, # yumtuBammcy 1000 poCTKOB, MpHYem Helpopocune 3ep-
Ha, HEMHOTOMACJIEHHHWe, He OHJIM yHAIEHH).

Murepnperaims (puc. 16)

B 3epHax umesocy 3,02 MI MarHésd; C Opod3BeleHHHM BOLOI BHECEHHUEM
MH OOJLEHH OHIM OCHapywuTe 13,34 MI; a BeIs TaMm HAXOOAT TOIsKO 3,02 MD;
UTak, HadmomaeTcA Hcue3HoBeHue 10,14 mr, TO ecTs, MUHYC 76 %.

Ina Kamns HadmomaeTcA yBedddeHae Ha 9,31 mMr, TO ecTs, Ha 126 % 6o-
Jsile, MEXNy KOJMOHKamd 6 A 8.

Kangipii ymMeHsWASTCA OvYEHR MAaNIO0. M3-3a BO3MOXHOU HMCHEpCHH pe3yianTa-
TOB aHAMM30B MEXNy ONpeneseHdAMM CBUIETEJeid W DOCTKOB, C ONHOH CTOPOHH,
M CHONIOTHYECKOR ITUCHepcud Mexny ITHMH IBYMA NapTUAAMA, C JPyToid CTOPOHH,
MOXHO MpeHeCpeys pasHHLEH M cKasars, 4YTO [pakTuyeckd Ca He U3MeHAeTcd
[Ipy popacTaHdd paifrpaca.

Yto KacaeTcs MelM, TO OHA yBeJUYMBAeTCA Ha 376 %. 2T0 CBORCTBEHHO
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He TOJURKO ITOMY DACTEHMp, MH [OPOBEPATA 3TO HA APYTHX Bumax pacreumit (i
Ha HEKOTODHX XMBOTHHX, IHXATEJBHHN MATMEHT IeMoauMMfH KOTOpHX ABJIAETCH
T'eMOLJiaHMHOM, M ONMyO/MKOBaIA pe3yAsTaTH 3IKCIEpPUMEHTOB IO omapam).

mr / 1000 zepen

40 J
38 ]
36 J
34 ]
32 ]
30 J
28 |
26 ]
24 ]
22
20 ]
18 |
16 J
14 .
12 |
10 J

[—1BHeCceHO ¢ BOIOil
EZZ2B 3epHax
E=E B pocTKax

(ST N - N )
PR TR T |

@l SN

. Pac. 16. Vsmenenne Mg, K # Ca npu mpopacranuu paiirpaca nocie 29
IHell KyJsTHBAPOBAHUA C BOJOft "3IBMaH" IJIA KAXKOTO 3JeMeHTa.
—-cleBa, BHECEHHMe C 3epHOM — BOLOA; -~ cnpasa, TO, YTO OWIO HakneHo B
POCTKax

YpOKM, KOTOpHE CJAEHyeT K3 3TOIO M3BJIEYs

B a0COMOTHHX 3HAYEHUAX Mg ymeHsllaeTest Ha 10, 14 mr, Torma kak K yse-
JdunBaeTca Ha 9,31. OmHAKO TONRKO K3 ITOI'O OHHOIO SKCIEDMMEHTA MH HE MO-
M OH 3aKM0Y4Ts, 9TO KOTRA K yBe/mMuuBaeTCA, TO YMEHpUAETCA MMEHHO M@.
XOTA OHH KOMICHCADYOTCA B 3HAYMTENRHOR CTeleHA OO Macce, TAK Kak B aToM-
HOM [L1aHe OTKIOHEHUEe MEeXUy 3TAMA IByMA ANpaMd COOTBETCTBYET a30Ty, KOTO—
pHit He omopepeysaacA. XOTA 3Ta pearuyd OWIa GH OPATONHOR NI pAa3TMIHHX
CTaOWIRHHX H30TONOB Mg M #, Kak # 1ig K, mMu He mnamem Mg + aN 1=t gK
Ge3 accuenopadu®t Mo /. JTO DOTOMY, 4UTO MMENTCA HKpYyTHe BO3MOXHHE DEeaKLH,
HelpAMHEe, KaK MH OOKasaaW IiA PyHKIMOHADOBAHAS MUTOXOHIDHHM: Mg ¢ 0 maer
Ca; #30uTOK Ca, KOTOpHIt HE MOEET BHIATH, 3aCTARIAET NOHUKATECH pPH, uToO

IPABOIAT B LeflcTBME MeXaHA3M TpaHcmyTaums Ca B K MOCpencTBOM OTHATAA MpO-
TOHa y Ca; ocraercA K, KOTopuit moseT mpoxomaTs, memOpaHy A BHXOIOATR, TOI-
Ia Kak BHCBOComuBumiick H ymeHpwaeT pH B MATOXOHIDUA. Bumim TaxKxke, Y4YTO
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MPOCTOE BHYATAHHE (19K - 12Mg, HalpuMep) He yKasHBaeT ¢ HeOGXOLMMOCTEI
Ha uHTepmenmudar, M [Ipuponma meilcTByeT CKOpee IIOCPeACTBOM TPaHCMyTawpt ¢
3 wm $0. Ho KakoBHMM OH HM OHIM [POMEXYTOYHHE METAOOIA3MH, MH KOHCTa-
TUDYEM OIMH (PaKT: Mg yMeHpllaeTca, a K yBeaduuBaeTcs, B 3TOM aKCHepUMeH-
Te, TaK KaK He cjelyeT ododmaTs, Kariomy cemeficTBy pacTerMi# CBORCTBEHHO
COCCTBEHHOe [I0BEeleHUe.

Hamomuam Takxe, 6e3 Ipyr4X KOMMEHTAapdeB, OC YBEJMYEHUA MEIH.

I.1aBHag MHCIL, HauCoJaee BakHag, KOTopad NodyIwria K 3TOMy MccJIenoBa-
HU, COCTOMAT B TOYHOHR OpoBepKe, IJIA NOATBEPALCHAA NpPENHAyUMX padoT, TO-
ro, 4TO Kaiplil He U3MEHAETCA B KalnLe@WIsHOM DACTEHMM, TaxkoM Kak pail-
rpac. MHaye roBops, Opd MpOpacTaHMM X DOCTE ITOI'0 pacTeHHd He HalmnaeT-
CA HA [OABJIEHUSI, HA HCYC3HOBEHAA KANsIWA; Kalple(UIsHOE DaCTEH#e OKA3H-
BaeTCA HeCHOCOCHEM "U3TOTOBJIAT" Kalpliit, HeoOxXomaMuit 1y1d ero meradoius-
Ma. BOT modeMy KyAnTHBUPOBaHUe MPOBOLALIOCE C NOOABKOH{ BOMH "IBuaH", mo-
BQIRHO doraroft Ha Karsimil.

JTO pacTeHue 3amevyare]pHO NOIVIONAeT Kadplyil, OOCKOILKYy C BOmOR emy
BHeceHO 33,11 mr, a B pocrkax Ha#gexno 36,50 mr (mia maprtuik nmo 1000). To
eCTw, BECp Kalnliiil, yIcpXABAacMHA B pACTEHAY, y4YATHBAA TO, YTO MPHHECEHO
3€pHOM, OPOMCXORAT OT BHECEHMA C BONOH. MMEHHO 3TO ARIAETCA XapaKTepHUC-
THKO! TaK Ha3HBAEMHX “Kalple@UIsHHX" pacTeHMil; 3KCIEpPHUMEHTH TAaKOTO Xe
TéNa, B BOAE (e3 WIM C HeCOMpMMM KOJIMYECTBOM KalnlMEBHX COeldHeHult, o0~
HAapyX4ABanT OOBeleHde, OTJIUMYHOE OT KalplePOCHHX pacTeHult.

3amevande

flarepecHo HadIoiaTh DOBENEHUE MarHUA. BANEM, YTO eciu 3epHa COmep-
rar 3,02 mr Mﬁ' TO B DOCTKaX ero He HamHoro doisme: 3,20 mr. 3T0 noka-
3HB&ET, YTO [1DOPACTaHWA B IACTALIAPOBaHHOR (Wix memuMepanrusopaHHOM Ha
CMOIaX) BONe He [O3BOJANT TOYHO M3Y4aTy SBJEHHE GHOJOTEYECKOf TpaHCMy-
TALMM: HYXHO OWiIo BHectd 10,32 Mr ¢ BOmo#f, 4TOGH KOHCTATUPOBATE, YTO MPH
KyJInTABAPOBAHAM ODX BEpPOATHOM HEACTBAM JEPMEHTOB HAGANIASTCA OYEHp CAIB-
Hoe ucuesHoBeHude (IpUGIMBHTENTsHO B 3 pasa GOolplle TOrO, YTC CONGPXUT 3ep-
HO), OMHTHHI SKCHOEDUMEHT, NPOBENSHHHH CO MHOTMME DapTHAMA, Kaxiad H3 KO-
TOPHX OXBaTHBana HpumepHo 21 000 3eper (50 rpammoB) paitrpaca, nokasarn,
YTO A3MEHeHde M3 C TPyIOM MOXRHO OMNPENEJIUTsr B LHeMuHepardy3oBaHHOR Boe.
Ta xe cepis 3KCIEDUMEHTOB NOKA3aIa TAKKE OYEHy CAACOE W3MEHEHHEe K (4o
HOpMATEHO, MOCKOIBKY B 3TOM CIyuae "MrpaoT” TONpKO 3alacH 3epHa); a Belb
3mece, NpU cladom BHeceHMM K ¢ BOZOH, oduuit kanuit coiee yem yIBOEH, HO
30eCsr MMEJO MECTO MNOTpedieHHe BHECEHHOT'O MATHMS.
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KommeHTapit! aHAIATUYECKOTO GLIeTeHA

i1 9TOr0 2KCnepUMeHTa, Kak A IIA APYTAX, MH BHUMCIAALA CYMMY Mg +
K + Ca. Pesiomupyem:

3epHa-CBUIETEd BHECEHO C BOHO# BCETro POCTEHA

M3 3,02 10,32 13,34 3,20
K 6,97 0,39 7,36 16,67
Ca 6,0 33,11 39,11 36, 50

15,99 43,82 09,81 06,37

Takim oGpasom, ameem Bcero 59,81 LA 3THX Tpex BBEIEHHHX 3JEMEHTOB
4 56,37 mr, HalllleHHHX B DOCTKaX B KOHIE

KyJAsTABAPOBAHAA, OTKyIa Ha 3,44 meHsme. TO eCTp, OO OTHOUEHUO K
TOMYy, 9TO OHJIO BBE€JNeHo, Ha 5,7 % MmeHplle. Takam odpasom, C TOYHOCTE UYTS
domslme 5 % cymma Mg + K + Ca ocraerca mOCTOAHHOR. 3IECH MH MOKEM yOemp—
TpCA COOOCTaBNIEeHAEM, YTO NaHHHE 3Toff sadoparopAd, NPaBOCHOCOGHO! B BH-—
NOIHEeHAR NEeKpeTa MIMHUCTEPCTBA CeJInCKOI'0 XO3fiCTBa [0 aHAIA3Y NMIEBHX
[IDONYKTOB, TaK ¥Xe Kaxk X OO 3KCIepTA3aMm, apCuTpamaMm, HE CONEPRAIHA OMHOKHA.
ITH Pe3yJNpTATH OCTAlTCA B OpENeaaX IACHEPCHH, BO3MOKHOM MEXIY pasHHMU
GHOJIOrdYECKMME DapTaaMd, [[OCTOAHCTBO 3TOR CyMMH HDOKA3HBAeT TAKKE, YTO
[lppoza UPOU3BONAT "mEPeCcCTPORKY" MERLY STUMA Tpemsd JIEMEHTSMH, UTO H3—
MEHEHHE OUHOI'O KOMIEHCHDYeTCA HM3MEHEHAEM B OGPATHOM HAMPARTEHURA ONHOI'O
M3 IByX IpyT4X Am4 IBYX HPYTAX. MH He momeM MCKIOWATy a priori, uro me—
RNy RpEMHAEM X Kalpiiem HET B3amMoneficTBMA, HO eC/lA OHO H MMeeT MecTo,
TO OHO O4eHp cJadoe, HOCKWIBKY OHO OCTaeTCA B PaMKax NpAMEpHO 5 % OT
o0ero copepxaHufg. OUNHAKO MH BHISJA, YTO Imepexon oOT Mg K K He sBiagercd,
NO-BHIAMOMY, [PAMHM, HO 3TO HUYEro He MeHHAeT B ollulemM Ganance. Kpome cpe-
ACTBA KOHTDOJIA, MH /AMEEeM 31leCp, OWJIA OH HyRIa, HOMNOIHATENIpHOE CPeXCTBO
LI yTBEpKIEHHR , YTO 3L4eCh HET CO3MaHus MmaTepuu, HO KOMIEHCUPOBAHHHiL
epexon marepud OT OOHOA K HpyToil, TpaHcMmyTalyd. (MH JOL&HH GHIA, YTOGH
OuTe CONEe TOYHHMEA, ONpeleuTs Na, Tak kak MMEHHO cywmma Na+Mg+K+Ca ABIA-
eTcA B OCHOBHOM HOOCTOAHHOR. A Befly HATpMit M3MEHAETCA CIILHO, B OTHOCH—
TEIpHHX BEJAYAHAX, HO KaK ¥ B DACTEHAAX, OH [PACYTCTBYET, B 20COMOTHHX
SHAYCHUAX, B OYEHp HECOMBUOM KOMAYECTBE IO OTHOWEHMO K ITHM TpPEM IpyTiAM
JIEeMEHTaM, OH Mal0 HAa HUX BIAAET, H MH €TO HE YUUTHBaeM: B 3epHe oOBCa
Kaa ooee yem B 200 pa3 Goaswe, 4yem Harpas. Eue omua CAeynWanA KOHCTa-
TalWA: aTa cymma ocraercd NPAGMBATENBHO MOCTORHHOMR IJIA OZHOTO BAAA; Tax
WTO CO3jaHie HOBOTO COpTa HE M3MEHAET BTON CyMMH; MOXHO TOMRKO GJIATONpU-
ATCTBOBATs ONHOMY JIEMEHTY 3a CYeT APYTHX).
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[loHATHO caMo coGoit — {8 BHpaxal 3TO HECKOIRKO pas — YTO pe3yJasTarTH,
npeacTaB/AeHHHEe 30eCp M COOGUEHHHe IIPMIAHHHMA WM ofALMATsHHMU JadopaTo-
pUAMH, ABIADNTCA OOBEKTMBHHEMU NOKYMEHTaMmd, ¥ TOTRKO 32 9T pe3ysNsTarH OT-
BeTCTBEHHH 3TN Jadoparopdu. MHTeprpeTauMd, KOTOPyie A UM Lab, ABJIAETCH
IenyKimed u3 CpaBHUBAeMHX 3HAYEHU M BO3JIAraeT OTBETCTBEHHOCTH TONRKO
Ha MeHA.

B zakmodyeHde:
npamepd npumeHeHdf

1) Ecan M pacmnosaraem HECKOJMpKMMA HECATKAMA 3KCNEePUMEHTOB [0 ITOBE-
IeHAN KadsUdA B KaInlIE(QOCHHX DacTeHMAX, TO MH /AMEeM HX OTpPaHAYEeHHoe 4uc-
J0 [0 Kalsle(wIsHHM pACTEHdAM, TaK#uM Kak palirpac, 4 MH He 3HaeM B HaHHHH
MOMEHT, Kak 00OOWHMT: OCCYRICHHHE paHee pe3yianTaTH, CUATAaTy MX OHpemejeH-
HHMHA VIS BCeX aHANU3MPOBAHHHX BJEMEHTOB. Dyner Heosxomumo, 4YTOOH HpyTHe
3KCIEepPAMEHTATODH “X MOBTOpAN4. Tem He meHee, IIA KaInlMg MH yXe pacroja-
r'aeM TOCTATOYHHM UACTOM pe3y/isTATOB, KOTOpHE COBOANapT, ITOOH CKas3aTey,
4YTO 3MIeCkr HEe MPOACXONAT TpaHCMyTaLpi, Opusongmefl K Kalsim, B KOHEYHOM
GaraHce, WM TpPaHCMyTalMd Kalplyd B IPYyToit aiemeHT (mo-mpexHemy, B Ka-
4eCTBEe KOHEYHOT'C pe3yanTara) B KalsleQIsHHX pacTeHATX, ¥ IIA HUX HYXHO
BHOCHT® Kals[yif. ITO SMIADAYECKM M3BECTHO B TEYEHUE THCAUSJIETHH, M3Bec-
HO BCEeM ¥ HEOCHIOpMMO; HO MEXaHU3M HUKOTIA He A3Iaraicsd.

3Hecr MMEeTCA ONHO 34KIpueHHe NPAKTMYEeCKOI'Q [OpANKAa: BHECEeHHe MUHe-
PaIsHHX 3JEMEHTOB B II0YBY IOOJIKHO 3aBACET% HE OT TOrO, 4TO YHOCHTCA C ypo-
KafgM, HO OT TOrO, 4YTO OyIHeT TPaHCMYTHPOBAHO PACTEHieM C [IOJydeHHEeM TO-
ro, 4To OyIeT HaligeHo B ypoxae. 3TO TO, YTO MH Haspary "3AMHEIEHHME", Tor-
Ila KaK RIaccydecKasg arpoHOMMAA IPUMUIE B 3TOM K HADYWLEHAD PABHOBECHS [I0YB
4 pacTeHHuit mocpencTBoM ouwGouHo#t meTomuke "BosspameHus",

3TOT CJydYail ABIASTCA OYEBUIOHHM IS Mg: IOBOJRCTBYACE aHamd3ami 3e-
PeH 4 POCTKOB, MOXKHO OWIO OH OOAyMarps, 4YTO B CONEPXaHUM Mﬂ Had/monaeTca
M&UIC M3MEHEeHm!, M cKasaTs, 9TO, COIVIACHO NpMHIpNy "Bo3ppaneHud", BHece-
Hie Mg B NOYBY OWIO OH Ceclnole3HHM. [MeHHO TakoBOl sABIAeTcA, K TOMY Xe,
OOHYHadA MpaKTHKa: "noiHoe" ymoGpeHue comepxuT N, P, K, HO He Mg. A Beny
MH BHIMM, YTO BHECeHHe Mg MMeeT BaxHOe 3HaueHue, 4YTO OH NoJe3eH LA pac-
TEHUs, KOTOpoe ero npeodpasyer. HanpoTuB, B [POTUBONOJORHOCTE BHIAMOCTH
(BosspaweHie ) Biecense K, LIA 3TOTO pacTeHHd, GECIOIE3HO, €CJAH OHO pac-
nojaaraeTt Mg, NOCKWILKY K NpOM3BOAMTCA 3THM pacTeHueMm. K Tomy xe, MHOIO-
YUCJNCHHHE OMHTH NOKa3al: B DPACTEHHAX HAXONUTCA K Cosplle, yem BHOCAT B II0-

4By, Ha¥e YUYATHBAA CJAyvaiiHwe, HO H3MEPEeHHHe, YTEYKd B COEHUHEeHHs MOYBH
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(4acTo ucrounukom K mBiagerca Ca-H). ClenyeT mepecMoTpeTs BCo Kraccadec-
Ky0 METOIMKY yHOCpeHult, mo KpaisHelt mepe, B mpenomaBaemoil arpoHOMuUi.

2) BHeceHMe MAHepaIrHHX BEUWECTB [OCPEINCTBOM METasOJIM3Ma pacTeHmit
JOIKHO NPAHAMATRCA B pacueT I H3y4eHUS CeBOOGODOTOB, SMIAPUYECKU [pa—
KTAKyEeMHX B TedeHae no KpaidHeit mepe 4000 Jyer, no-BamuMOMy, HO OCOCGEHHO
BHOEJACHHHX ¢ KOHLA XVI Bexa QuuaBre e Ceppom. Hamm #dcciaenopaHus Teneps
NTO3BOVIAT A3Yy4YaTs KX HAYy4HO, [MOCKOABKYy MH MOXEM OIpenesiTs, KAKUM ABIS-
€TCA BHECEHHE, HallpiMep, Kaiplyd B IVIMHACTYD 3eMi0 KarnpledoCHHM (MHage
Ha3HBaeMHM KpDemHeJoGMBHM) DAcTeHUeM, TaK KAaK HaCTymaeT MOMEHT, KOTIa Ta-
Kde KYJIxTYypH IeJa0T 3eMm0 HelpuromHoit g BereTalmd KarsledOOHHX pacre-
Hu#, 4 CEBOOGCOPOT CTAHET HACTOATEeNsHOH HEOOXOHMMOCTBHD BMECTE C Tem, 4TO
3emIeneNslH 4 CAOOBONH, XOpone HalIoIaTeN d, Haspaik "DOXApATENeM K3Bec—
TH", TaKkdM Kak pafirpac (BHeceHde B [IOYBY KAIpLEPOGHHEM DACTEHMEM [POAZBO—
BATCA NOCPEINCTBOM BOVIOCATHX KOPDEWKOB, KOTOpDHE OCTAaNTCA B [IOYBE [OCTIe
ciopa ypoxad, C COJIOMO# ¥ T.X.). ITO TCARKO ONMH NpAMEp, NPUTONHHI Tak-
Xe ¥ IJA IPpYyTH4X JIEMEHTOB, HO OH He JOJIREH 3KGTPAlOIUDPOBATRCA Ge30I0RO-
poYHO, TaK KaK HUKOMM 00pa3oM He JIOKa3aHO, YTO BCE BJIEMEHTH U MAKpOaJIe-
MEHTH pacTeHdil MOr'yT OPOM3BOIMTHCA NP CANIOTUIECKAX TPAHCMYTAlLMAX, &
eam na, TO TOrZAa CeBOOCOPOTH CHeIAPMYEeCKUX KyJIpTyp IVIA TOTO WA
HHOI'O JIEMEHTA CHIA OH OOJIHOCTEH AHTUSKOHOMAYHHMMA. OWMOKA B YepelOBaHAA
KyJIsTyD MOXET NDABECTA K JIMIeHHOR paBHOBeCHA IOYBE, CJMMKOM OGOTaleHHOoil
W oGemHEHHOR KaKAM—IH00 MEHEDATKHHM KOMIOHEHTOM: HMHTEHCHUBHOE KynsTABH-
poBanie azamss (kamniedoda), OpOBONAMOE MHOTUE T'ONH B ODHOM M TOM Xe me-
CT€, NPUBONAT K 3emlIe, Henp4romHo# IId UDOGOIMEHMA KyJnTHBADOBAHAA 3TOi
KyJIsTypH, NOCKOJIpKYy, Oe3 BHeceHHMs Ca, II09Ba TaM CTAHOBHUTCS HM3BECTKOBOMR
A3~38 BOJIOCKOB CJOMaHHHX KODEKOB, OCTalW4XCA B DOYBE MPH BHPHBAHAM IIA
oporaxd. 9TO - HpuMep. B HEKOTODHX CAyYagX MORHO M30eXaT:, AHTHIKOHOMAI-
HOT'O CeBO0COpOTa, BO3BpAlad PAaBHOBECHE NOYBe NOCPENCTBOM BHECEHHS pasme—
JI59eHHHX MiHepalsHHX BemecTB (4ToTam, focdarH, KOJOMATH U T.O.). Bo BCH-
KOM CiIydae, B OCHOBHHX 4YepTax, O 3TOMy BOOPOCY KIACCHYECKYD arpOHOMHK
TaKRe CJIenyeT MMepecMOTPETS.

3aBepwad, HaOOMHUM, 9TO MH IIDHBEIX MHOTOWACTEHHHE clIydad, rae Ga-
JIQHCH He ABIANTCA HYJEBHMU, 4 3TO BHACHWIOCY, NABHHM MABHO. W3 MHOTOuYMC—
JIEHHHX aHaIM30B, OCYWECTBIEHHHX B PoTemcTene B TedeHde Bceit BTopoit momo-
BiHE XIX Beka JloBaom 4 I'wipGepToMm, NpuBEIeM OMIMH npumep, OTMEYeHHHE 3TH-
M IBymAd 3KCNEpMMEHTAaTOpamil, [1MOHepamil Hay4yHOI'O KyJApTHBADOBAHMA: Ha OrO-
POIHOM y4YacTKe KyJsTABAPOBAICA MCKIOUATENHO KIeBep B TeueHde 17 Jjer,
KOTOpHt CHAMMBAIA IBa WA TPd pasa B TOL, HOBTOPHO 3aCEBANCH TEM XKe cop-

TOM Kagupe yeTHpe roja, Ge3 BHeceHAA yrodpena#t (atTo dodosoe pacTtense Ge-
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peT a30T M3 BO3Eyxa C NMOMOWpio GakTepuit, CBA3aHHHX C y3eJdKkamd ero KopHeit
B [IOBEPXHOCTHOR, 23pMPOBAHHOR 4aCTX NOusH ). OHM POBOPAT: "D OTMEYEH He-
OCHYHHI! PaxKT... 3TA TpPALKA He Npexpamanra JOCTaplIATy, 03 yIOOpeHdsn, oCH-
JRrHHE XATBH, Takue OCWIpHHE, 9YTO €CJAHX OH OTHeCTH HAa I'eKTap MPOIyKT, M3-
BJIEYEHHH 33 CemMHamlATs JeT, TO OCHApyXRWIOCp OH, YTO U3 DOUBH HU3BJIEUEHO
dosee 2636 KI' A3BeCTH, OKOJNO 1255 Kr marHesudu, dojee 2150 Kr norama, OKo-
Jo 1255 Kr docgopHOR KUCIOTH A 2636 Kr a30Ta 3a 3TO Bpemd, 0e3 KaKoro-
JuG0 BHECEHAS 3TUX 3JEeMEHTOB A 0e3 TOr'0, YTOGH ypoXad NPAMIA B yOanok”
(c. 290 Ppanuysckoro mepesoga PoHHA). MH Teneps NOHAMAEM, OTKyXA MOIVIA
NOCTynAaTy 3TA VIEMEHTH, YHOCHMHE M3 IIOYBH, 0e3 HX HoCaBieHAA Tyma, 0es
TOTO, YTOCH 3alacH NOYBH HA 9TH 3JeMEHTH yMeHswauncy (HO Ipd yCIOBAH,
YTO WMENIMCe HNPYTEe 3JIeMEeHTH, KOTOpHEe pacTeHae TPaHCMyTApYeT). MH BHuaM,
noyemy GalaHC ONHOTO 3jiemeHTa (paBHOBECHE MEXINY TeM, UTO BHEGEHO, H TeM,
YTO YHECEHO DacTeHAeM, KOT'Ia ero COCHDanT) He MOXeT OWT® BCErna HYJCBHM,
3[1eCp elle ONHO MOATBEpRISHAE, YTO B TOM, 4YTO KUBET, [IPOMCXOIAT Ipyrde
ABJNEHUA, 4eM Te, KOTOpHE OTHOGATCA K XUMMA.

KYJIA IEPEXQIAT A30T, LOBABJEHHWA B IOYBY!

YTOOH YEeTHKO HoKasaTwn, YTC B AI'PDOHOMIA TPAHCMyTalyMd SABIAETCA €IMHCT-
BEHHHM BO3MOXHHM OOBSICHEHHEeM HeKOTOpHX $aKTOB, OTMEUYEHHHX CHOeLdaIdCTaMH
no npodireMam ynoopeHUA, A MPOKOMMEHTADYD HAXe, B KA4YeCTBE IIpamepa, 3KC-—
NepUMEHTH 0O "HCYS3HOBEHHN" 230Ta M3 MOYBH. ITOT TEKCT B OCHOBHOM BOC—
NpPOU3BOZMT TO, 9TO A mucan B "La Journée des FPruits et Legumes" or 30
mapra 1973 r. B Tpyne, COelMaVIrHO MOCBAWEHHOM CEJIsCKOMY XO3SHCTBY, OHIO
OH BO3MOKHO NPMBECTU pa3iyHHE NyOJIUKAIMA “cciaenoBaTeneil-"Kraccuxos”,
KOTOpHE TaKXe [OKa3aiu HeHyJeBHe CAaTaHCH, HEOOBACHUMHE Xxumeelt, Ig kanud,
Marsumd, Karslmg, dochopa, cepH A T.O.

HcTopryeckada crnpasxa

[Ipodiiema a30THOrO GalaHca OCTaBleHd A2BHHM IABHO. B TOJICTOM TPyUE
M3 Tpex CouplMx TomoB TeppyaH B 1933 r. OmHy IaBy ozariasui: "Ecre J4
yTeura azoral". OH NpuBeS NECATKA CCHIOK Ha pasdoTH, [TOKA3HBapMmUe, YTO
pa3Hue ACCISHOBATE/IM KOHCTATMPOBAIM, YTO B MOUYBE M B pacTEeHASX He OCHa-~
PyXHBASTCA BECh BHECEHHNH MUHepaTpHHR a30T (Taike M y RuBOTHOrO). OH MM-
wer: "HO Gogpie TOro. PacCMOTpeHMe BHUENPUBEIEHHHX 3HaveHMi CBALETENLCT-
ByeT He TOIpKO 00 yCTONYMBOCTM MOTEpM A30TA, HO TAKKEe O KOIUYECTBEHHOM
NOCTOAHCTBE 3TO# moTepu".
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Bce 914 paCsOTH CXONAIACY, M MOKA3HBAMK, YTO COOTHOWEHHE MEeXLy noTre-
pell 4 BHeces#AeM OHJIO B OCHOBHOM OOCTOAHHEM, HaCTOJIRLKO XOpcudMm, 4TO Tep-
PyaHn Opdimes K BHBOLY, IOTma mepeld HpaBoTOR (aKToB, YTO ONpeleseHHO eCTp
CMHCJI OCTaBATER METON CATaHCOB, "ABHO" JIOKHHHA: "CymEeCTBOBAHME YTEYEK a30-
T8 MMEST JOBWISHO COJMwiloe 3HaYeHue, YTOOH OHTE BHHYKIEHHHM OCTaBATE Me—
TON OanaHCoB".

ETo paccymueH#e 3aKIOYaIOCy OPAMEDHO B CHEIYOUEM: BCE HaXONAT, YTO
XOJIONHO, 3TO NOKA3aTelnCTBO TOI'O, YTO BCE TEPMOMETDH, KOTODHMU MH paclo-
daraeM, ABIANTCA HENPaBMIRHHMA, 4 MH oOofmeMcs Ce3 TepMOMETpOB.

Ho 3a HAM He moCAeHNOBaNA, Tak KAk OPTOKOKCANBHOCTR INOIRHA CHA3aTh
CBO€ IOCHerHEe CIOBO: COBEDIIEHHO HEOOXOOMMO GHIO HallT# HyJleBHe GaTaHCH.
lHave roeops, Noropopka "Havero He TepAeTcA", HEOCHODAMAS ACTHHA, IOIE—
Ha OHTY, C HEOGXOBAMOCTRO YHOCTOBepeHA. KOoHeuHo, TEPMOMETPH CHIA Henpa-
BATIeHEMA, HO [/IA 3TOrC He HY&HO OHRO AX BHOpacHBars. HaoGopor, HYRHO CH-
JIO COBEpUEHCTBOBATY MX, K €CJHM OHA NPONOJIKAIA YHOPCTBOBATK, B HEXeJAHHH
GlymarsCd, TO HYXHO CHIO CMEHUTH METOL M3MEpeHMA. Wid, YTO BO3BpamaeT K
TOMy %8: Hail XUMMKHA HEKOMIETEHTHH, 4X HYXKHO OCHSCTAT:, Sauee Ceppe3HH-
Md MeTonamd., .

YBH, OPOXONATA NECATATETHSN, U3MEpATENpHHE IIPAGOPH yCOBEPIEHCTBOBA-
JIECE, OTKABHBAIACY, Iame OT XAMAYECKOTO AHAIM3A, HOCKOABKY OH yIOpCTBO-
Bal A He IaBall HyJNEeBHX CalaHCOB, M paspadaTHBAIHCE BCE GOJIEe CIOKHHE Me—
TOIH aHall30B C OOMOWRD QU3AYECKAX MPUCOPOB, TAK YTOOH MCKIOIATE "JIiy-—
Heit" QakTop, IpAnAcHBaewmuit XUMAKY. HO Kakumi OH HE GRIM METOOH, Aa30T
Ipono/xayr Zcyesars. B 1958 r. B cBoem "TparTare no MUKpOGHONOTHH MOYB"
aopodeccop Ilomos U3 [lacTepoBckoro UHCTATYTa CMEJO B3A (106 3aljdTy XuMH-—
KOB. OHU COOCOCHH HenarTs CepnesHHE aHAIM3H. Hy®HO DpeRIOHATRCA Depen HX
pesylpTarami, He TOBODHUTS, YTO OHA OLMGENTCH, KOTHA OHM JalT Ipyroe, yem To,
4TO XOTeJ0Cs OH. OH mumer (c. 247): "HecMOTDA HA SHAYATENRHOS WHCIO pa-
00T, BH3BAHHHX €r0 M3YYEHHAEM, BONDOC A30THOTO CAIaHCa MOYB eme npemcras-—
JIIET COCOft HACTOMulyn 3araiKy; Karami OH HA G OpemIpAHATHE NPenoCTopo-
EHOCTH, KOTZa BHYACJANT PA3HUNY MEXLY BHBEIEHASM X BBELCHUEM asora, TO
BCeTrZa eCcTb 3HauMTeNnHad HEHAllleHRad 4acTy, MEeHADWAACH B 33aBACHMOCTH OT
yoroBmt, or 15 1o 30 %". OH OPUBOIMT pPA3TAYHHE NCCIENOBaHAA, BHIIOTHEH-
HH@ BO MHOTHX CTpaHax. Bce eMMHONYWHH B TOM, YTO NPA3HADT, YTO &30T MC—
4e3aeT. JoKasareanCTBO 3TOMy IaHO, IPOBEPEHO, KaMMMil OH HY GHIM MPOTOKO-
JIH 4 METOIH. Takum oCpasom, HCCIENOBATENM 3HECk HH pu 4yem,

Ho #3-3a HayuHOro mormarusma HemHCIHMO GLTO HCCJIenoBaTy, YTO CTaHO-
BHJIOCH C 3THMM 230TOM, M €CJIH 3TO HE GHIO OoJIplIE a30TOM, TO OHO CTa-

HOBWIOCE, YEM-TO npyrnm? fl HanoOMHL BHCKA3HBAHHE npodeccopa Kactiepa:



~184-

"...00TMATA3M U KOHPOpPMM3M LIAPAT B OOpPA30BAHMM M B MCCIENOBATENsCKOl
padoTe C momowsw "wKoOX" M OCOOEHHO HEruCKO# LUEeH3ypH Ham HayyHOR npeccoit
1 C NOMOUBI0 KOHTPOJIA HaydyHHX Kapwep CTYILSeHTOB M npenomapareneit”. Ucciae-
IOBATEJNM U [penoiapaTeyd OCBeNMHEHH B CHCTEeMH, TIe, CO3HATEeJNRHO WM Jec-
CO3HATEJNBHO, MMM MAHUMYIMPYOT. TOALKO DENKHE JUYHOCTA UMENT CHIy yOeRaTh
OTTyIa ¥ GOpOTsCA HPOTAB KOHPOpMU3MA, M [IO3TOMY BCAKaA ofMiMalpHas wid
opuIMO3HaA MHPOPMALMA IOJRHA BOCIPUHMMATHECA CO CICPKAHHOCTBI; €€ MOXHO
I0NO3peBaTs 110 MEeHplled mMepe B o0MaHe MOCPEACTBOM 3amMaluyMBaHuA: YMHIWIEH-
HO, ¥ CJIMIKOM 4acTO, YNIANT HEKOTOpPHE aCHEKTH, KOTOpHE mMacca He JOJIKHA
3HaTe, OyAsp TO yYeHHe Wi Hapol. Tak, Hamnpumep, Zormarmyeckad "mkona",

0 KoTopoit yrnomuHan Kactiaep, He pas’OpyXaeTCH U IIPONOJIXAST OTPALATe "IMO-
Tepo" asora, yTBEpANATs, YTO TO, Yer'o HE HAXOIAT, HAXOOUTCH B "CKpuTOh"
fopme, HO IO-NIpeXHEMy ABIAETCHA, KOHEYHO, a30TOM. VHaue roBoOpsg, 3TO BHHA
XMMVKOB, HECITOCOGHHX €ro OTHCKaT®s Tam, I'me OH "Hecomuenso" (I) cymectBy-
er. OTcoOa [OBTOpeHMe NpMIeBa: NAIMM MM Jyullile IPUGODH.

Bosiee NMO3MHHE MCCISIOBaHUA

[lorarams, 4To odnananT Ge30UMCOYHHM CPEeNCTBOM IIPOIEMOHCTPUDPOBATE,
YTO He CHIO [IOTepi a30Ta, a TOIRKO NEepexXok ero B "CHpHTyw fopmy", rue
TEXHMKA He MO03BOJAIA elle ero OCHADYyXUTs, NpPU UCIONR30BAHAA "MEUYEHHX MO-
nexyn". HeACTBUTENpHO, peyp UIET O MOIEKYJax asOTHCTHX cOoeldHeHdit, rme
Ol CH 430TONm 15, KOTOpHH BCTYynan OH B CoemuHEeRMA. [IpApomHHRt a30T comep-
XAT OBA CTAOWIRHHX M30TONa, npdyeMm 14 HaxomuTca TaMm M3 pacyeTa 996,2 %o
a 15 - 3,8 %, . CymecTByeT NpAGOp C OYeHr COXpWOll YyBCTBHTEJRHOCTHD, KO-
TOPHA M03BOJIAET OCHADYyRABATE M3OTON 15, OTHEJNATH €ro OT M30Toma 14: macc-
CIEKTPOMETP. ECJM B MOYBY BHOCUTCA a30THOE yIOOpeHHe, I'ie aToMOM a30Ta
ABIAETCA U30TOm 15, TO ero ncnmau'nerno OCHapY¥dTey B [IOYBE WIA B pacTe-
HAKY; ecod HaxogdaT oouee 3,8 %o ﬁl B o0Wem as3ore, TO GyEyT 3Hary, YTO
pedr mueT o6 a3ore, BHECEHHHM C YLNOOpeHAeM; Hi B KOeM CIy4Yae pevg He
yneT MIOTH O HPUPDOEHOM a30T€ BO3IyXa WIM IIOYBH.

Brio mpoBefieHO McclenoOBaHMe, CCHOBAHHOE HA 3TOM [IPUHLMNIE, Aa30THOM
KOMMepYEeCKOl opraHusaipesl. MOxHO GHIO GH 3amMONO3PUTL X3 3TOrO PaKTa, YTO
TaKoe HCCIelNOBaHie BHIIQJIHAETCH KeM-TO, KTO ABIAETCA "Cyloselt ¥ y4acTHU—
KOM". MOXHO OHJIO O MOLyMaTp, YTO PE3yapTaTaM He OyIeT xBararTy OOBEKTUB-
HOCTH, Nake HEBOMpHO, MOCPENCTBOM TOMIBKO OINYCKAaHUS HEKOTODPHX HCCaenoBa-
HWlf, MOCPElCTBOM HEKOTOpO# MpopecCHOHATLHON mefopmaimu. Tem He meHee,
npin MHTEPNPETaUM! NOIYYEHHHX pe3yJdsTarToOB y4YacTHAK OyIeT OoCA3aTelgHO CyOb-
eKTUBHEM. OJHAKO MHE XOTeJ0Cs OM Ge30rOBODOYHO MPHHATE pe3yJLTaTH TOTO,
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KTO [IpOBEJI HACCAENOBaHAEe. B MPOTOKO/NIE HET NOCTATOYHO MOMpOGHOCTe#k H JaaGo-
DaTOPHHX CPencTB, YTOOH 3ameTdATs "Hefexr" uccienoBaHuA. [IDOKOMMEHTHDYeM
Xe, C NQIHOX OGBEKTUBHOCTED, [PUBENCHHHE 3HAYEeHAA.

OHM CWIM OMyGIMKOBaHH B NOKymeHTe, "Comptes Rendus de 1°Academie
d!Agriculture de France" A4 - 1972. Hcelemopanme GHIO IpogesaHo B Jd-
3MMETPHYECKAX KAMEPAX C ONHAM KyGMUECKMM METDPOM BONH B Kaxmok (1 m° mo-
BEPXHOCTA ¥ 1 M Toumuuun). OZHA cepusd ¢ KucaoR semiett, npyrad ¢ OCHOBHOI,
HO, M 3TO BaxHO, Oe3 Bererauun. [lonoBuHA Kamep-cBupeTeneR C nmoryvana To-
JIpKO NORNEBYN BOAY, [pHUYeM KamepH HaxOIWLTACEH Ha OTKDHTOM Bo3nyxe. llpyras
[IIoBAHA Kamep [oayyana MOmxopmky I, npelcTaBiswmyo COGOR MHMHEpanpHHH
a30T, B N03€, COOTBEICTByWOUeH odmeu3BeCTHOMy ymoGpeHMn B pacuere 50 kr/
Ta, Npu4yem 3Ta [03a BHOCWIACH Kaxmwit rom. IlpannarTs [IATe pas 3a I'of NOX-
neBasd BOLA, KOTOopasd MPOXOLdIa yYepe3 3emmo, codupalacs B 62K M QHAIN3UPO-
Balack. JTa NPOCAYMBAOWAACA BOLA [10SBONAIA M3MEPATs 430T, YBACKacMHll B
llnenpall.

[lpemnoniaranocs, 4YTO NPAPONHHIA HATPATHHHA a30T IOYBH COBCEM HE M3me—
HAJICA, 4YTO €ro, TaKiM o0pa3oM, OCHapyXaT B Cake, coCupaslieM MPOCOUKBUY-
G BOLY, BeCy MOCABIEHHHI! MiAHepaisHHi asor. [Ipodiema OWia yhmpomeHa, Tak
KaK TaM He OHWIO BO3MOKHOT'O NpeBpalleRis C MOMOmpo pacTeHMl, NpadeM BCAKad
BereraiMa COWiIa ycTpaHeHa. B UTore GanaHCc IOMXEeH CHTE HYyJI€BHM: BHECEHHe,
B BHIE PacTBOPMMOI'O YLOCPEHWA, HOLXHO COOTBETCTBOBATER TOMY, 4YTO GYLET
HafliileHO B Gake ¢ BOmOf. OKCIICDHMEHT NMPONOIKAICH 16 JeT. BOT eT0 MTOTH:

(c. 267) "MmeeTcs, [0 OTHOWEHHO K 3TOMy HIealnHOMy Ganancy (Hyaeso-
My OallaHcy) OyeHy Govipmoft He@MIMT, KOTOPHi HOCTATHET, 34 16 JeT, MOYTH
IIOIOBAHH MCKYCCTBEHHO BHECEHHOI'0 asora. Ha 800 Kr azora, IoGaBIeHHOTO
3a 16 neT, oCHapyxuBaeTCA TONMpko 448 kr (443,2 kr mig Ipyroro THIa Noy-
BH) IOMONHATENBHOTO a30Ta u3 Kamep II. YTO CTato ¢ 3TuM HEOOCTanMM a30—
TOM?"

Tawim oCpa3oM, 30eCh CHOBA KOHCTATADPYWT CIBHYO NOTEpw asoTa: "Mox-
HO BOOGpasuTr TpM OCBACHEHMA 3TOH 3araiki”". 3mect HAyYHHA CMHCJI OCTaHaB-
JABAETCA; COMplie He 3KCIePUMEHTUPYOT, a "BoodpakaoT",

B reuenve 6 JyeT noGamidemoe ymoopeHde meTwiocy 19N (c.268). "Hawu
U3MEPEHUA NMO3BOILTA OOHADYRATE [MOUTH BCE KOJIKYECTBO MEYEHOTO 1?#, KOTO-
pO@ MH UCIONB30BalA, HO, TeM HE MeHee, ABHHH INedULMT He ucuyes... Ecum,
Hallp¥Mep, B M3BECTKOBOH! noyse Mcmols3ywT 300 Kr asoTa 3a 6 JeT, TO B Ka-
mepax [l oCHapyxuBapT Tolsko 200 Kr". Takum odpasom, 200 KT OGHapyXeHO,
nosoBuHa, 100 Kr, ucueanu ;I odwero asora". Hamporus, asor 15 oCGHapyxu—
BaeTCA [PUMEPHO NOJHOCTBK, C TOYHOCTBI NO IKCIEPUMEHTAIRHHX NOTPEWHOCTE.

C Tex nop BooGpaxeHMe HaeT ceGe BOMO B MOMHTKAX OOBACHUTL 9JTO Mpo-
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TABOpe4YHe MeANLy TOBeleHHeM a30Ta 14 4 as3ora 15. Hu Ha Kakoit MOMEHT He
Ipuwra MHCIB, 4YTO 3TH M30TONH MO~-PA3HOMY ReXyT ceGd B GUQIOTHMH U Haxe
B XHMAJA, TaK K3K OPTONOKCH XOTAT, YTOOH IBa M30TOMNA ONHOTO M TOIO Xe
JJIeMeHTa UMeJIK OOHM U Te Ke XHUMUMECK#e X GMOJOTHYecKde CBOicTBa.

OGcyxnenne

3Iecs HamMLO HenpiaemieMmoe oGOoGHeH#e. B omHO# cTaTge B "Agriculture
et Vie" a NOKa3al, 49TO 3JeCyr He HUMeeT MEeCTa UXEHTHUIHOCTE (U3AKO-XAMHYe-
CKOro mopeleH#s, [loaromy, K TOMy Xe, CTalIO BO3MORHO NOCTPOATY: B MasuH-
rapde ([la-pe~Keue) 3aBox 0 NPOM3BOLCTBY TAXENON BONH Ha OCHOBE cChocoda
[OJy4YeHUsA a30THOIC ynolpeHdsa, KOrHa BONODOL, CBA3aHHHR ¢ asoToMm, odora-
WeH TAXKEeJHM BONOPOIOM. UMEHHO NOTOMY, 4YTO aToMH a30Ta 14 # 15 He omuHa-
KOBO BENyT celf QM3MKO-XAMHYECKA, NPOA3BOIAT B IPOMHIUIEHHOM MacillTade
asor 15, mponmyckas Ta3000pas3HHil aMMIaK B PACTBOD HMTDATS aMMOHAA: AMMHAK
1*C’I\IHB 3a0epRABAETCA CHUInHEee, Yem 1 NHs:noc'reneHHo pacTBop HATpara avmo-
HAA odorayaeTcd Ha 15}( 34 CUET ras3oo0pasHOro amMMMaka. IT0 CHIO0 OH ABHO
HEBO3MORHO, €Cid OH #X GBO#CTBA OWIA ONHMMA i Temd e, Takum o0pazoM,
caefyeT OHTr OYEeHr, OCTODORHHM B OTHOUWEHMM MCIOIRL30BAHMA "MEUYEHHX aTOMOB"
Oyls—-TO M30TOOH CTaCWIRHHS, NPAPOLHHE AIA DANAOAKTARHHE MCKYCCTBEHHHE
HA30TOIH,

B 3awmueHune

MccorenoBanie, onyGauxoBaHHOe CesnCKOXO3fACTBEHHON axamemueit,
TOMRRO MOATBEPIAIC NMpeIHIyn#de DadoTH. (OHO HOKA3&lI0, 4YTO IO-[IpeXHEMY
as3oT 4cyesan, B COMBUMX KOIMYECTBAX, [PH 3EeMICHEN,YECKOM YAOGDEeHMA.
Bce, YTO MOKHO BOOGDa3UTH, He BHUEPAABAET KDATAKM. Hyxso Cunro ou
IPOLNOIKATE ACCAENOBaHME, KOMMYECTBEHHO OmpemneldTrs obmult N B semie mepe
OKCOepUMEHTOM, 3arem nocie. Torma amesuch OH HalemHHE DPESYARTATH, YTOOH
BBECTA UX B GalaHC. lcnoin30BaHME MEYEHOIO ATOMA He KODDEKTHO, TaK Kak
ACXOIAT #3 MOCTyJaaTa, 9YTO OH BeZeT celdA, Kaxk IMIaBHuit u3oTon (3mecs 14f{.
KOTOpHl cocrapiseT 99,62 % OGWero asoTa), TOPEA KAK 3TO TOVIy,KOe rpycoe
CPEJICTBO JIETKOTO KOHTpoNA (HO He TOYHOI'O) MPONBUXEHMS DAEMEHTA.

(MadocTe OCBACHEHMA He YCKONB3HYJIS OT ayJATODHA, M ONMAH U3 WICHOB
ckazan (c. 271): "Bwio OH XeJaTeJgHO, YTOOH BHOBAHYTAA THNOoTesa OwiIa (10—
TBEPRANEHA 3KCNepaMeHTalsHo". OTBeT: " CKA3al, YTO 3T0 OWIO OOBACHEHAe,
M 4uTO A HE BULEJ Tam JAPYIoro... OCTaeTCA MOMYATE NPAMOE IOKA3aTeJsCTRO.
PaspewnTs BONpOC MOIMM O MAKPOOHAOJIOrH". HO MH BHIENK, UTO MUKDPOCSHQUIOTH,
TaKre kak fpodeccop [lowoH, HAYero Gonpile NaTe HE MOIVIA: &30T ucuesar,
3TO OHA TOXE Cam#t KOHCTaTHpoBald. HO NpOXOXmeHne Ge3 moTepp asora 15 He
Halllo elMHONymMs y uccaenopareqet (c. 272). "MHorMe aBTOpH, amepHKAHCKME
I OCOOEHHO DyCCKMe, KOHCTaTUPYWT, B COCYLAX C KyJAsTypami, 4TO 4acTe MKCIO-
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J530BaHHOI'0 MUHEpPaIpsHOT'O &30Ta 15N JepexOiAT B COCTOAHUAE YCTOUYMBOIO Op—
TaHKWYeCKoro BeuwecTa". Ho 3mecs, KpOME MUKPOOPraHW3MOB [OOYBH, OPUCYTCT-—
BYyOWAX BCerga, MOKa 3emiId He OHIa CTepwId3oBaHa, MMEET MEeCTO meicTaue
pacTeHiil, OpPOU3BOIAIMX OPI'aHAYECKAE BelecTBa, ACXOAA 43 asora, Jaxe a3o-
Ta 10, KOTOpH# TOoXe He OWI OCHApyXeH IOJHOCTRHD.

Taxam 0Cpas3oMm, BCe MCCIENOBATENA, BO BCEX CTpaHax, OGA338HH Taxd
OpU3HATH, YTO OHM He paspelwnn JpodieMy, ONpenedas TOARKO a30T. ABTOD
OCCYRICHHOI'0 3HeCh MCCIeNOBAHMA NPU3HAL TPYAHOCTA B EHTEpIpeTaldd UCIHO-
Jp30BaHdA MEYEHHX aTomoB: "HakOHel, MHE XOTeJoCw OH HAIOMHATE TPYIHOCTH
d4aTepnpeTand pesyanTaroB, HOIYYEHHHX C HAYAIRHHMHM K30TONaMi-HHIUKATO-
pawn". U o mpaB. Ho, pasouapopansmit(?), oH moGamnageT KypresHyw (¢ TOY-
KA 3peHAA KIaCCUYa8CKOTO OpPTOHOKca) Ppasy: "MeueHoe ymodpeHae MOXeT NOTe-
PATy METKy B nouse". Hy # yro Torga! UTO CTAHOBHTCS C 3TiM asoTom 157
JTO 0003HayaeT COIplioe 3aTpyIHEHME.

Takimm oOpa3om, Ha 9TOT lLEeHp, Kakumd OH HA OHIA METOMH, BCE NOOHTKMA
IMPOIEMOHCTPAPOBAT,, 4YTO MUMEET MECTO HYJEBOR GalaHC as30Ta, He YIaIUCkH.
Joxnan U oOcykneHude B CesisCKOXO3AMCTBEHHOR axgemdd MNOATBEDPKAADT 3Ty He-
yaaqy. Hiaccudeckag HayKa He OpPONBUHyJIacs jarsie B 1972 r., dem 40 JjerT
TOMy Hasaln, Korga TeppyaH 4YeTKO BHABAI 9Td HeHyJleBHe JalaHCH. B HacToa-
glee Bpemd BHHYENEHH OCTaBATHCA B 3TOM Ha [MO3UIMAX MOJOKATEIBHHX, BCErIa
npoBepeHHHX (aKTOB: a30T McdYe3aeT. YTOOH CTATE YeM! OpraHvyeckuMy Beie-
crBami? Bemramu? OnpenessaTs B HAX a30T yMmenT. Yrak, B2 GyneM OCTaHaBI#—
BarsCa Ha 3TOk runorese. fl Moxkasalr B mMoeM Tpyne B 1962 r'., YTO a30T MOT
OH mpubecTd K C 4 K O. C H u vyacTso N MOKHO peanmsoBars Geakd. Ho ecud
pacxoxneHse SABIAACTCA CHHIKOM OOJdpllAM, TO BECyr HCYe3HyBUMHE a30T He MOXeT
ooitTd Ha Gesk#. A30T 15 MOXeT KCYe3HyTs, HaBad pocdop (cm. [IpeIHLylUyo
MaBy 00 MUKDOGHONOTHMH ). McclelnoBaHAs, BHOOMHEHHHE A OCHAPYREHAA
"nponapmero™ asora, HOTepNeNd BCE HeyNady IHOTOMY, YTO OH TaKdA "mponar”";
OH ACYe3, OH He ABAAETCA COJblie a30TOM, ¥ HAINpacHO HACTaMBATE Ha PO3HCKAaX
ero B 3To# gopme: Mmena MecTO CUONOTAYECKAs TpaHCMyTalus, MPABOLAWAA K
00pa30oBaHil OPTaHNYEeCKAX BeulecTB (yIVIeBONH...), KAK 3TO KOHCTATAPOBAIA
8MEDHKaHIN M pyCckde, OCOCEHHO WA H3oTona 14, Torma kak 43oTton 15 naer,
B OCHOBHOM, (ocop (mepecmoTpu IMaBy "MUKpoSHQIOTHA" ).

llonTeepkIeHKe GaKTepUansHOrO NelCTBUR HpU 3ITOM nepexoge or N K P
Aa0T elie MCCICNOBaHIA, NOMOKEeHHHEe Ha MEeRIyHapOIHOM KOHLDPECCe /10 CTOKamM
depm (IMoH - 1967). KMBOTHHE HOMEWATCA HA NPOBWIOYHO!l peleTke Ham 6akowm,
UTO MO3BOJIAET OTHEJATH TBEPHOE OT XUIKOIO M aHATH3UPOBATE UX OTIEIRHO.
3aTeM HaBO3 M MOYy CMEWMABAOT: 3TO CTOK. JTOT CTOK aHaTu3upynT Yepes 48
Yacos. N, KOTopore Golspie, 4em P, NMOHMRaeTcH Ha 14 % no OTHOWEHMD K CyM-—
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M2 Da3leNsHHX HaBo3a + MO4Ya, TOIrAa Kak P yBeauyuBaeTCA HA 163 %, mLiIA
opell. 1A OMKOB BCe NMPOACXOIMAT B TOM Xe HAyXe, HO MeHee sBHO. YacTy ¢oc-
dopa yHOocuTCcH ¢ mouolt, ocranrgHoe ¢ HaBo3om. Ho B Modye, ocTapiaeHHOR oT-
IeJpHO, W3MeHEeHHe P He3HauNTeNIpRHO: K He#t HyXHO IOOaBHATes HaBo3, doratxit
HA MUKPOOpPI'aHW3MH, [POMUCXONAWME U3 NUUEBAPUTENBHOR CUCTEMH TPRBOANHHX.
N yHOCATCA B OCHOBHOM C MOYOH. 3TO ABJEHME HE3HAUMTENBHO IJIA CBUHEH#, BCe-
ANHHX, C Oolee CHUXeHHOi kummeyHo!t quiopoit (TOHKAA KMmKA HSMHOTO GoJsee KO-
pOTKas) M JUMEHHHX Tako#t CIoxHOK ®eflymouHolt cHCTemMH, KAK y TpaBOSIHHX.

My Haxomum 3[IecCp [MOINTBEpERIEHUE peariMit, KOTOpPHE ACHO ITOKA3WBanT,
4YTO Npu PepmeHTald CTOKOB TPABOAINHHX, Npoucxonsduwei anaspocHo (B cpexme
KAIKOCTH ), MMEeT MeCTO yYMeHBlleHMe as3oTa U yBeauueHue docdopa.

HanpoTuB, Ip# 239poCHO# depmeHTaIMyd HaGmoNaeTCd yBeJliyeHHe a30Ta.
Tax, HanpuMvep, NpH KOMIOCTMPOBaHMM (KOTODOE NMPOM3BONATCA a3POGHO) KOpO-
BBEI'0 HABO3a, CMEWaHHOro ¢ 3emiel, YTOOH BHECTU GakTepualpHyw {uiopy, IO-
NOJHUTENRHYD K QUIope [MueBapUTeJsHOR CHUCTEeMH, COHIO OTMEYEHO, MO HcTeye-
HAM 6 MEecALeB, yBeJquueHMe B 28,31 pas UCXOmHOre asora. KHs-sa atoro or-
HoweHue C/¥N ymeHsllaeTcA, M ¢ Coaee 30 OHO MOXET ONyCTHTwRCH OO MeHee 10.

HETATMBHAA KPATHUKA

OOMYHO He NMPUHATO NPHUBOIATE HEIATUBHYW KPUTHKy. OHHAKO S Momymast,
uyTo CHIO OH He coBcem OeCHONIe3HO IAaTy HECKOARKO IIPMMEpOB, YTOGH MOKA3AThH
OyTd, KOTOpHE MOTYT NpABECTH NCCJAENOBATENA K HEeraTUBHHM BHBOIS2M [10 MOHM
padoTam. Xopouwo CH MOKa3aTh, KAk MOIYT BO3HMKHYTHL HEKOTOpDHE OWMOKA, YTO
9KCIIEPUMEHTATOD MOXET OHTp MCKPEHHMM WIH HemOGpPOCOBECTHHM, YTO NANEKO
OT TOrO, YTOOH OHT® MCKIOYEeHWeM. [[03TOMy A BO3pMy IBa NpuMepa: OOMH OT-
HOCUTCA K WMCCJIENOBaHW0, IMPONSIaHHOMY C HamepeHHMeM, HelBYCMHCISHHO MOCBA
WleHHEM IOKa3aTs, YTO A Helpas, YTO ABJEHMe GUOJIOTHMYECKONR TpaHCMyTalMH
He MOXEeT CyuecTBOBATEH, YTO OHO HEBO3MOXHO, TaK Kax NPOTUBOPEYMT KIACCH-
YeCKOMy o0paszoBaHio (McTuHa Hchenna!); Ipyroe OHIO NPOBEIEHO 4UCTOCEp-
JeyHO, OeCTaHTOM €3 HayyHOI'C ONHTa, OTKyda OWHMOKA, KOTOPHE f BHARID.
HeoOxomumo nmpenynpeiuTs NPOTUB YTBEPXIEHMHA, OCHOBAHHHX HA TaK Ha3HBae-—
MHX 3KCIIEDAMEHTaX, MPOBENEeHHHWX ILIOXO, YTOOH Ipyride UCCIelOoBaTe]d BUIEJH
3TU NOABOIHHE KamHU, f He OylLy NPUBOIUTE HHKAKKUX MMEH, YTOGH He BH3HBATL
CIIOpOB, M A MPUBJIEKAW BHUM&HUME BCEX K YMOHACTPOEHMN, KOTOpOe Halo ynpas-
JHUTH: OYEHs 4aCTO, B HAy4yHHX Kpyrax, Kak M B JpyI'¥X, OHCTPO YUTalOT Ha-
yuHOe HCCIEeNoBaHWe, He 33NepKUBalTCA Ha LKfpax, paccMaTpUBaeMHX Kak "He
npuBJIeKaTelsHHE", U [EepPeCKaKNBanT K BHBOJAM, CUMTAOUMMCHA EIMHCTBEHHO HH-

TEPECHHMA. MH YBMIMM, YTO 374eCy, HAIKIO OWMOKA. ToIBKO UMCHEHHHE 3HAYEHHA
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ABJIANTCA -~ KpOMe OUMGOK, KOTOpHE MOKRHO OCHADYAATH [PA BHAMATE/]BHOM 4uTe-
HA{A TEKCTA, MHOTIA — OCBeKTABHHMA HaHHuMA. KommeHTapuit # BHBOIH SBIANT-
C CYOBEKTABHHMA MHEHMsMA, OPDUCHTHPDOBAHHHMA HA CKJIAH yMa PEIAKTOpa. Kag-
IHit TOJEEH COCT&BAT, CBOE MHEHZe IO Ipdpam; He CJenyeT OCTaBIATe (€3 BHH-
MaHUA CBOE KPATMIECKOE MHEeHHe, YTOOH CJIENO INOBEPUTHCA HHTEDIPETAIMA aB-—
Topa; K HECYacTsD, OSTa MHTELIEKTyaIsHas JEeHp CJMIKOM DacrnpocTpaHeHa.

HenoGpoCcOBECTHHE HCCIENOBaHMs

HUXenpuBeeHHHA OpAMep ABIACTCA pe3yiIsTaToMm ACCHAENOBAaHAA, NPOBELREH—
HOTO B AHTVIMH. OFH JOIMATHK, y KOTODOTO CHIA IEHsIM, 3aX0TEN NMPONEMOH-
CTPApPOBATE, YTO GHOIOTMYECKAE TPAHCMyTAIWd B arpOHOMUA HEBOSMORHH, A IJIA
aTOro OH nepekpwr 500 fyHToB crepigHToB (06 2TOM OH HmEmET CaM), 9TOCH
3aCTaBUTE, ONHOTO XUMHMKA OpOreiaTs 2KCHEepUMeHTH. OH WAPOKO OROBECTAT O
pesyisTaTax Mo Bcemy MAPY B Baue Opouwwps Ha 20 cTpanun. fl OPHBOXKY 3MEChH
COOOpakeHA, KOTOPHE Yy MEHA HOOABWIACE, KOI'a A HO3HAKOMAICA C ITHMA pe-
3yjapTarami, cosee yeM uepes ION [Oce UX OdyCIMKOBAHMA.

XaMHK, KOTOpDOMY 3amIaTAId 3a TO, YTOOH Npoxe]aTs 3TH UCCIENOBaHAA
B cBoeft sadopaTopuid, B3AT MApTAX AumeHA @ paltrpaca fpMmepHO MO S rpam-—
MOB Kaxgasd, HOpAdeM Kaxnasd napTes Owia p3pemeHa 1o 1/10 mr. O npoasamm-
34POBAI HEKOTOpHE IapTAX CBEXAX 3epeH, NapTHH~CBHIETENH, a Ipyrde napTan
IOCTaBWI Ha IIpopacTaHde [pM BHECEHAH JemdHepan#30BaHHO# BomH. locne 48
YacoB [OCTAHOBKA Ha NpOpacTaHue 3epHa OWiM IlepeHeCeHH B OpaHxepep, Irue
KyJI5TEBAPOBAHAE HOPONONRAIOCH, B Teyenue 25 mHe#t. He ymOMMHAETCA O KaKIOM
OHTE OO HpopacTapileit CIOCOGHOCTH, TAK YTO He M3BECTHO, KaKad 4acTp pac-
TEHAN pa3BANACy HOpMaApHO, HM O TOM, YTO IOSJAQIM C HEpOpPOCHMMI 3epHami,
BEPOATHO, OCTABJEHHHMH B ITOCEBHHX YallKaX C OpOPOCWAMH 3epHaMA?

Totuac GpocaeTcA B IVia3a OIHA OWMACKA OpA PACCMOTPEHMU TAaGHUIM, IAe
OpUBelleHH pe3yanTATH AHATM30B: TaM, I'e OpuBelieHa Macca CYyXOr'0 Bellectsa,
yKasaHa, LJA POCTKOB, CyXas macca BetHlecTBa HMXe CyXoi MacCH 3epeH COoOT-
BeTCTBynwUdX Haprift. A Belr Bcerga Hpyrue ACCAENOBATENX HAXONWIM EJIS pOC-
TKOB CyXy0 Maccy BeulecTBa JoJjiee BHCOKOH#, 4em WiIA 3epeH., QyeBMOHO, YTO
POCTOK GoJiee THXEJN, 4YeM 3€pHO, M3 KOTOPOTO OH BHUleNH, HE Y4YATHBAA mac-
CH BOIH, OTKylla cpaBHeH#e [0 cyxofi macce. llon reftcTBaem xnopofuuLia pac-—
TeHAe A3rOoTABNABAET yIJIEBOOM (IEIDI03y M T.I.), KOTOpHE O0pasynT CTPyK—
TYpPy ero credis, ero JUACTwEB, €r'0 KOpHelt; Kpome IVIDIMLOB OHO NPOU3BOTMT
TaKxe JUMIAIH, Oejari. CBepX TOrO, Ip#d NpOPacTaHMM MPOMCXONAT MUHepalu3a-
Ly, OKACJIEHAE; Taxue OpraHMyecKde COeIMHEeHUd, Kak QUTHAH 3epHa, peBpa-
WawTcas B maHepausHHid QocPop; Taxoif ®e npolecc muHepaidsauMyd IJIA CEepPHHC—
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THX COenMHeHME U T.HN. A Bely OOJNBUMHCTBO OPI'aHUYeCKHX COeIMHEHMH pazna-
rapTrcs, yJAeTYUABaNTCA NIpM TEMIEepaTypax CIMIKOM HM3KAX, 4YTOCH IaTh 3QJaY.
Torna xax nocie muHepalInsaun oCpa3s’ywTCA MUHEpPAIpHHE COENMHEHUA, KOTO-
pHe ycToituwuBH o 500 wm 600 °C, TEMINEPATYpH, HOCTATOYHOM, YTOCH HOdy=-
YATH 3QJYy. /3-3a 3TOI'0 MOCTOAHHO HAXOIAT CGOMplle 30JH NPY CKUAAHMM pPOCT-
KOB, 4em 3eped (cwm. Hamd TAGIMIH MO OBCY, pairpacy ¥ T.L.). A Bedp 3TOT
SHTVIARCKAR XAMUE HAXOINUT BeJUYMHH 30JH Oe3 U3MEeHeHMda, MHOTLHA Laxe HHUXe,
I pocTkoB (OIHa M3 3THX TaC/MIl BOCHpOU3BENEHa HuKe ). [IOCKOApKYy 3TOT
XMMUK He HaxXOIMT CYUWECTBEHHO BHCOKOI'O yBeXUddYeHUd 3iuH (HA CyXoro Beuec-
TB4), TO 3TO MOTOMY, YTO OH JOMyCKAeT B CBOEM [IPOTOKOJIE CHCTEMATHYECKYIO
SKCIIEpPUMEHTATLHYD OWMGKY (IpATMNande K THIVIAM! ).

U3-3a 3TOro BCe OCTAIsHOE B €ro 3KCHEepPUMEeHTaX OWHGOYHO, MOCKOIRKY
y Hero CJMiKom Malo BelwecTBa WIA aHalM3a N0 pocTKam. A mapriu paitrpa-

Ca B O I' OH HAXOIMT CYXY0 MACCY B eeeveescscasnsnoassnnansess 4,6608 I
TOr'Za Kak CyXasd Macca MISHTHMYHOW NapTHM, [OCTABICHHOR Ha Impo-

pacTaHue, COCTABIACT HJIA POCTEOB ceeeescescesccsccvsovenroeas 4,6544 T
TO €CTB, MEHBIUE HA c.eveiverraccsasnccrsoscnssnnccsancnesanene 03,0064 I

[lo mApyrum napraAam OH LaeT LA 304H (CM. HUXENpUBENEeHHY©D Tacauuy )
YMeHgplleH#e 300H VI DOCTKOB pailrpaca Ha 1,4 % ¥ mid AumveHd Ha 0,4 %. f
HaloMMHaw, uTo Mo oBcy (coodumenue C/x axkamemuu A24 — 1972) BoHmeds yKa—
3a1 Iyig OBcA yBeJIMYEHHME 3QJH HA 92 % nocae 60 nHeit BereTammu, + 34 %
B 45 nHeRt K + 26 % nocne 30 nHelt. B Taduduax, KOTOpHE A NMPHBOIANX pa-
Hee, Haimem, WIA OBca, CyXyp maccy Ha 100 sepeH B 2033 Mr; cyxas macca
83 pocTkoB(17 3epeH He NMPOPOGHM M GHIA yLATEHH W3 [OCEBHOH Yaulki ) paBHa
3319 Mr, mpHYeM 3TO 3HayeHHe CIelyeT yMEH®IUTE HA 88 MI, KOTOpHe Npejc—
TaBAADT BHECEHHe Ha cyxoit Bec ¢ 800 mI Boix BospBuUK. Takum oGpasoM,
3231-2033=1198 Mr yBesuyeHHA CyXOoro Beca [ocie NpopacTaHHa, TO €CTp, Ha
99 % cdonpuwe (sa 42 mHa). Ta ®e TadiuLa NO3BONAET YBMIETE YBEJMYCHHE 30-
JIH, KOTOpad, MOCJHe CHEeNaHHOI'O BHUYMTAHAA 88 MI' BHECEHHsA MHUHEpaIpHHX coe-
InHeHnit ¢ BOXO#, MMOKA3WBAET yBeaudeHse 304w Ha 48 %. Iln1g paiirpaca, u3
npenuaywei# TatIdil, CHENAHHOE BHUUTaHME B 137 I MUHEpATpHHX COeIMHeHHMH,
BHECEHHHX C BOIOH IB#aH, LaeT yBeJMueHHe 30QJH Ha 67 %. Bce 3TO NOKasHBa-
€T, YTO UCXOIHas OWUOKA aHIVIMACKOTO XMMMKA ABAAETCA fABHO#. Ho Gymem yuu-
THBATe TOJABKO €r'0 IMPpPH: Tam TOXe MNPOABJIACTCA HeIOGPOCOBECTHOCTS.

BHayane OH ycTaHaBIMBaeT MPUHIVAN: OH CYMTAET, YTO CPABHEHUA ABYX
OMOMIOTHYECKAX MapTHil He MOTYT OHTE COJAee TOYHWMM, WeM OO0 5 %. MHaye ro-
BOpst, €CIM He UmeeTCA U3MEHeHWs Jo Mo Kpa#Helt mepe 5 % aHaIU3UPOBAHHHX
3JEMEHTOB, TO DPACXOXIEHAEM MOKHO NpeHedpeus M OTHECTH ero K 3Toift HeomHo-

POLHOCTH NapTuit ¥ oWMOKaM ONHTOB, He K TpaHCcmyTaimu. A NpUHMMan 3TOT npe-



-191-

JIes. Ho OH BHOONHAT CBOM NpOPACTaHMA B IemuHepaL{30BaHHOR BoIe, YTO He
[TO3BOJIAET B oCuleM OOVIpWKAX U3MeHeHM#, IpHYeM POCTOK NOMEmAaICA B aHOpMma-
JeHHe yCJOBHA, YPO TOPMO3MUT ero meTadoausMm. HOo npomycTAM 3TO U paccmoT-
piaM TOIRKO madpH. f OorpaHMYycs LIA KOMMEHTapus ORHOR emMHCTBEHHOR Tatuu-
neit. OHa paeT cpeiHMe 3HAYeHMA U3 OnHoit npeannyueit TadmuiH, The QUECypH—
pyOT 3HAYEHAA VI KaXNOA mapTiu: 3 nmaprTau—-CBARETENA IJIA pailrpaca # Lid
AUMEHA M 4 MapTHM VI POCTKOB ITUX ABYX PACTUTENpHHX BAKOB.

KommeHTapiit TatuIdlH Ha CAeLyndiei CTpaHdIEe

OH onpezeial B 30J€ 6 3JEMEHTOB. 3 HE M3MEHAMACH B Npeielax S %,
TOTHa Kak IOpyrse 3 [peBHWADT 3TOT npemex: + 14,3 % g Mg, + 22,2 % 1A
Mn, + 43,7 % 13 Fe. PaHee mu BupesadZ, 4yTo Ca He MOr A3MEHATRCA OpA OpO—
pacTaHdd paiirpaca, Kalpue@IRHOI'O pacTeHud. OnHaKO 3mecp 3 Caydad #A3 6,
Korga HaluolanTCH 3HAYMTEAnHHE M3MEHeHAd, Bume S5 %, TO €CTp, TpaHcMmyTa-
mmA. JlaGopaHT OTBepraeT, TakuM oCpa3’oMm, KpPATEpHA, HOTOPHE OH CaMm BHOBHA-
HyJ BHadajle, LHOCKOJI%wKYy OH IeJaeT BHBOH, 4YTO TaMm HET TpaHcMmyTaiyid. MH
ouplle He HaXONAMCA Ha HAay4HO# [OdYBE.

BHA3Y MH AmeeM A4UMEHs, paCTEHHe HaMHOI'O MEHee KalplieQuipHoe, uem
pailrpac. Ha 6 aHala3MpOBaHHHX JIEMEHTOB y 4 M3MEHEHAd BHE S5 %, 3HAUAT,
4 TpaHCMyTalMd 43 6, 3TO HECMOTPA H& OYeHp He(larolpUATHHE yCIOBAA NPO-—
pacTaHiA, KOTOpPHE OH CO3HATeJgHO MIDAMEHAT M KOTOpHe MOIJIM OH [PHBECTH K
OOIHOMY HeHaOIoOneHWn U3MEHeHHEd Huxe 5 %. HO KOe-Kak HMKOIA pedr He HIeT
O TOM, YTOOH mouyudTr 100 % 2JIEMEHTOB, KOTOpHE MU3MEHARTCA; ITO 3aBHCHT
OT BAIA pacTeHdil, Kaxk MH [OOKA3add: €CTp TPaHCMyTALMHA, KOTOpHE Hadrona-
NTCH y OHHOIO BHjA, JApyrde 3JIEMEHTH HE M3MEHANTCH, M OHM He ABIANTCA OI-
HAMU 4 TeMd Xe BO BceX BHIaX pacTeHusi.

g Mn 1 Fe aToT anrmuitciuit XumdK 3aABAAET, YTO TPSHCMYTALMA HE Cy-
IeCTBYET, [OCKOIBKY M3MEHCHHEe IONXHO OWIO OHTyr B ODPOTMBONOGIOXHHX Halpas-
JeHUaX Mexny Mn ¥ Fe, Torjga Kax OHO HadMwaaeTCA B OOHOM HampabieHmd. Ho
TOrJIa HOYeMy OH He WUCKAaI OPAYMHY 3THX ABYX yBesimdeHa#t! Ouucka onpenene-
ana? I ¢ kakix 370 nmop lpapona AONXHA CIEHOBATy BCETNd, BO BCEX clayyasax,
AA BCeX pacTeHul, OpaBuly, YCTAHOBISHHOMY YeJOBEKOM, HMCXOIA M3 HEeCKOAp—
K4X OTDaHAveHHHX CIyd4aeB’ HyRHO GHIO MOCTABUTE IpyTr#de 3KCIepUMeHTH, 4TO-
OH y3HaTh, OTKyIa [OCTyHNawT 3TH NONOJHMTENpHHE KomuyecTsa Mr ¥ Fe. Kax
O Tam HY CWIO, Help3f OTOPACHBATE CBOM COGCTBEHHHE pe3yanTaTH, KOIHa
OHM NPOTUBOpEYyaT Ballieif Bepe, HYXHO yMeTs [IPAMADUTHECA C (AKTamH.

Y AuUMEH MH KOHCTAaTADyeM, YTO MMEeT MecTO ypesMueHue Ha 5,4 % Ca,
KaK MOXHO OWIO OH OXMpaTe, [0 kpaiHeh mepe, B OTHOWEHMH HaOpaBlIeHNd H3-
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MEHEeHHd, 0O HalMM padoTam NO DACTEeHMAM MeHee KalrUe@uIsHHM, 4Yem paiirpac.
SHAUNTENRHOIO U3MEHEeHUs Mg He HalmomaeTCA. IJTO Tawke MOMHO CHIO NpeiBd-—
IeTs. B pasHHX NyIMKaIWAX 30HOENs, M # NOKa3ald 3TO Ha OBCE, BUIE HOBO-
JIRHO GAM3KOM K AUMEHO O CBOMM MUATATEJsHHM [IOTPEeCHOCTAM. HaobopoT, 3mechk
UMeeT MecTO HoHMxkeHue K Ha 8,9 %. OCparHOe M3meHesue, oT K k Ca, noaTee-
DXISeT Hauy HyOuMKauid, OyOaIuKauMd SoHIOEJHA U T.L. AHTVIMACKMA XUMUK He
TOBOPAT OO 3TOM: MOJYaHUE O TOM, YTO MellaeT TOMy, 4YTO XOTAT LOKAasaTe a
priori, 4TOOH OTBeyary IYyXy CHCTemH. BocmpousBeleHHas 3JecCy TaltlIuua o6o-
pauyMBaeTCA NMPOTUB KOMMEHTApHUA CBOErQ aBTopa.
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*C.o. - cTaHAApTHAA OLIHOKA

Ho moxHO moilTu madwile B KPUTHKE K NOKA33Ty TO HEMHOTOe joBepue, KO-
TOpOEe MOXHO OKA3aTe JTHM aHamu3am. A paiirpaca ykasaHo ypesMuyeHue Mn
Ha 22,2 %. B npyroit tadmuue (tadnavua IV adHIVIMACKOI'O UCCIeNOBaHWMA) U NO-
npexHemy IJIA pailrpaca KOHCTarupyeTcA ymeHpueHue Ha 13,5 %. A Bemp oTH
3KCIEpPUMEHTH IIOBTOPEHH B TEX X& YCIOBHUAX, C TEMM Xe BUIAMU 3E8peH, U ec-
JA OTMEYaIUCp pPa3MUYHHEe AaCCOMOTHHE 3HAUEHWS B 3aBUCHUMOCTH OT COpTAa
WIK ewe IJIA ONHHX M TEX Xe COPTOB B 3aBUCUMOCTH OT CE30HA, MpPOILOIAUTENs-
HOCTU KyJnTUBMPOBAHUA M T.L., TO, HAINpOTHB, BCErNa OTMEYATUCH U3MEHEHus
B OIHOM U TOM Xe HalpaBieHMu. A Belp 3IECp HACOAATCSA W3MEHEHMHA, U CU-
JpHeE, B OOGpATHOM HanparieHMM. Torma Kakoe LOBEpHE MOXHO OKA3aTy TAaKUM
BRCHepMMeHTaM? JliA Xejxesa Te Xe KOHCTaTalMd: B Tadauue I (BowenpuBeneH-
HOfl) +43,7 %; B Tadmuue IV {(He BOCHpOM3BENEeHHO) — 2,2 %. Iasa K B Tadg-
June II +3,5 %; B Tacnaue IV -4,8 %. IIg MarHua usmeHeHlde B Tadiuue II

paBHo +14,3; B Tadmuue IV Oe3 u3meHeHus. OTKIOHEHUE, TaKUM OCpasom,
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COCTaBIAET LIA Kele3a 45,9 %; L1g Mn 35,7 %. 3TO TpeBOXUT. Yem CTAHOBUT-
CA TaMm MaKCUM&IRHO BO3MOXHOE OTKICHEHME B 5 %, IONYCKAeMOe 3THUM XUMUKOM,
B TO BpemA Kax CTaHIapTHad OWWOKa He OCHapyXMBaeT HUYEIro aHOpMaHBHOPO?

H3-32 Takux OTKICHEHMH U OCOOEHHO UX OTKIOHEHMI [10 HallpaBleHUKn Ha-
YHHAET BO3HUKATE COMHEHME B JOBEpHU, KOTOPOE MORHO OKa3aTy IKCIEPUMEHTY
B LEJIOM. fIBHO BUIHO, YTO 4BTOD BXAETCA B MeJIOYM, He BI4NEeT CBOUMA METO-
HDAKamit, HEe MOXET OIpaHMYdTy, CBOMA JAUCIEpPCHM OT OMHOIO IKCIEepUMEHTa K Ipy-
TOMY, [OCKOJABKY OH HE MOXRET MMOBTOPATE SKCIEDUMEHT, I KaXOHiA pas
CXOIHHE De3yJsTaTH.

ITA UCCQIENOBaHKA He JanT HUKAKoil HamexHocTH. Eciam, Tem He MmeHge,
IIDAHATE UMTADOBAHHHE IWPpPH, TO MOXHO KOHCTATMPOBATH, YTO OHHA NOINUYEPKU—
BaOT TPaHCMYTAalMM, BIIOJIHE COBMECTAMHE C Tem, UYTO MOXHO GHJIO NPEIBUIETH
[0 npenunyusm pacdoraM LPYyI'¥X aBTOpPOB. AHIVIMICKM! aBTOp CTABAT HAac, Ta~
Kim odpasom, Oepen, Jwiemmol:

— WIM er0 3IKCHEpPHMEHTH NPeICcTaBAA0T Taku Conpmue mucHepcuu (Iaxe MU3MEHe-
HUA B 00OPATHOM HalpaBieHWd IJiA HEKOTOPHX 3JJEeMEeHTOB)(oKouao S0 % 1A Xeje-
3a) NpK NPOpaCTaHAM ONHOTO M TOTO X BANA 3€pH4, MPOBOIAMOTO ONMHAKOBHM
o0pasom, ¥ HeJR3fl NOBEpATE 3TEM BSKCIEpUAMEHTamM B LEJIOM; C 3TOTO MOMEH-
T4 HYXHO OTCPOCUTE BCE €TI0 pe3yasTaTH, X OH He CMOP, KaK OH cydTaer, Mo-
Kasary OTCYTCTBHAE OUONIOTHAYECKAX TpaHcemyTarwmit;

- WIM OH CYATAET TaKd CBOM PE3yJpTaTH TOYHHMU A [IPUeMIESMEMA; C 3TOr'0 MO-—
MEHTa OH OTDHIAETCA, MOCKOJARKY OH YTBEDRISET, UTO HET 3HAUMTEJBHOMN
TPaHCMyTalli, TOI'LA Kak LMPpOBHE 3HAYEHUd, KOTOPHE OH I[pUBCIMT, C OUe—
BATHOCTED OOKA3HBANT, YTO HaOJOAAWTCA M3MEeHeHAA dojee 5 % IJIA pas/IMyHHX
3JIEMEHTOB.

Tlo omHoO#t wnu mpyro#t anpTepHaTiBe pe3ydsTaTH [IPOTHBOpDEUYAT TOMY, YTO
YTBEDPRIAET &BTOD 3TAX UCCAeLOBarult. YT0 ABJIAETCA pe3yAsTATOM B ITOJIB3Y
MOHMX HccaenmoBansit: oH "JeeT BOLy Ha Mo MeJdgHALY". B cuyuasax, KOrma y
HEro HET 3HAYUTENpHHX U3MEHEHMN, peup UIET O KOHCTATALMAX, YRe ClOelaH-
HHX IpyTAMd. B Ouosorsy HeT a0COITHOI'O IpaBwia. Kaxmwit BUI pearvpyer
o-pasHomy, #AmeeT CBOA COOCTBEHHHE MOTpPeGHOCTH. 3aCHBATE 3TO — 3HAYMKT
3a0HBaTy HayuyHHI IyX.

YucTocepleuHoe uccrenoBande (Ha crapt!)

OmuH moJIOmOll CTYHEHT, NPUHATHR B BHCWMA HAIMOHAIBHHIA ArpOHOMUAYECKU
MHCTATYT, 3alHTEePecOBAaBIUMCE MOMMU padoTami, NpeNNpUHAT, y Apy3ell, ucore-
LOBaHUe IO npopacraHio oBca. OH npojesal IBa 3KcHepuMmedTa. OHK OHIM NpPO-
BElIEHH C O4EHb HeCIpWMM 4ACIOM 3epeH (30 HA MapTUO, YTO OAET TONLKO He—
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CKOJABKO IECATHX malmdrpamma Ca, [Opadem ero AccaenOBaHie OTDaHH4YABacTCH
n3meHeHsem Ca). [lapTiu OWId OOCTaB/IEHH Ha lpopacTaHie (4 mapTaK) B dail-
Kax [leTpd, B Kyxse, 6e3 3aldTH OT NHIA. VMEHHO TaM yCJIOBAA Malo éaaro—
NPUETHH LA TOYHOTO UccaenoBanas (4 HATOMMHA, CM. BHIie, YTO HCCIENOBa-
HUf, [poBeleHHHe JpHNeJeM IJIA [POBEPKA MOAX pacdoT, OXBATHBALA MHOTUE ILe-
CATKA THCAY 3epeH).

B OIHOM DKCHEepAMEHTE 3TOT HaudHaouuit CTYNEHT, He OCYydYEeHHHH TaKam
MaHAMYJALMAM, Hawed, Ha dauky IleTpu ¢ 30 3epHamil Kaxknad, NOCTAaBJIEHHOH
Ha IpopacraHile, B KOHLie KyJsTHBMPOBaHMA, conepranie Ca, MeHAOUEECH OT
0,58 1o 0,70 mr, oTkyma oTkioHeHMe > 20 %. B mapTuax-CBALETENIAX C TEM
Ke umciaoM 3epeH (4 naptuu) Ca Kouaedaica or 0,62 mo 0,74 mr, TO €CTp, OT
wioHeHre B 16 %. Jomyckas, 4TO aHAM3H OHIM TOYHHMH (BHOOMHEHHHE He M)
370 MOKa3alo OH, YTO NapTid HecpaBHimH. OYEBAIHO, HMEIO MECTO HeBHHUM&-
HUe B NPHTCOTOBJAEHWM naptuit. 00 3TOM MOXHO HE AyMaTy [P [IEPBOM OIIHTE,

B IeJjie, KOTOpOe BaM COBEpUEeHHO HEe3HAKOMO.

B xole CBOErO MEepBOTO yuyeGHOro I'ojia 3TOT yYeHMK HOOWICA OT ONHOIO
13 CBO4X Openouaearesieil, 4TOOH BO3OCHOBUTEH CBOA IKCHEDHMMEHTH B MHCTUTYT-
CKOit JladopaTopun. B TedeHsae 3TOro ydeCHoro roga 1971-1972 rr. MHOTOYAC-
JIeHHHe maleHpkue "UHUMIEHTH" OTMedaly 3Ty OOHHTKM, U B KOHI® KOHLIOB OH
CMOI NPOBECTH TQIRKO ONMH EIMHCTBEHHHI 3KCHNEDPUMEHT B CBOH CpOK, coGupa-
ACyr yRe Ha KaHUKY/H... 1 ¢ 3cTabeToll y4eHdKOB, OTKyHa OTCYTCTBdEe EIMHC-
TBa B padore. A coOMpawcy NepeiiTH K 0030py SKCIEPUMEHTOB, KOTODHE OH BH-
DOVHWI OO KOHIg2 yd4edHoro roja 1972-1973 rr., mocie cBoedl “MUxpopuccep-
TAlWA", TO eCTy, HAYYHOI'O UCCIENOBaHMUA, OPEICTABIAEMOIO K KOHLY 20 roma
o6yuenns, npagem 3 rox ABIAETCA TONOM CTAEADOBOK.

1) 3KcnepuMeHT OT 9 MoHA IO 26 worg 1972 T.

On nocTaBWwil Ha NpOopacTaHde S mapTuil, KOTOpHe OWIL NPOaHaNU3UDOBAHH
B KOHLE KyJApTMBUDOBAHMA, TOTNA Xak 5 nomoduux maptuit (mo 40 3epeH) aHa-
JU3UPOBANNACE Kak CBUIETe]M. 3HayeHHa Ca, B MI:

CBunerenu PocTrH
0,71 0,84

TO eCTp yBeJauueHude Ha 18,3 %. CTaTUCTUYECKOe UCCISNOBAHUE IIOKA3HBAET,
4yTo yBesuvyeHne Ca sAradeTcA "B BHcweill cTeneHm mokasaresdpHEM", XOTH OUC-
nepcua Owla GoJpwoi. OQnHAKO aBTop odpallaeT BHAMAHME Ha TO, 4YTO 3ITO yBe-
JUYEHHEe INOLKHO OWIO OHTy COJlee CWIpHHM, TaK Kak [IpOBepKa, CIeJaHHad [0C-
Je OHTa, MNoKasala emy, UTO CBUIETENUM U [apTHH, [OCTABRJMeHHHE Ha Npopac-
TaHue, He UMEJM ONHOA M TON Xe MacCH. [IpUrOTOBNEHHE MapTHil BHIOJIHAIOCEH
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HEeCKONpKMMIA TOBApkllami, 4TOOH eMmy [IOMOYy, TOBapMuiamid, KOTODHE 3aHMMATUCH
TaKKe HaOIOIEHASM 32 BHECEHMEeM BOOH BO Bpemi ero OTCYTCTBHA: Kaxusi BH-
Oupal 3epHa pasHOX BeNMYMHH... U cymma O faprmit yepecdyyp OTKIOHATACH.
[lonpasisAsa, ¢ IOMOWR pacyeTa, pPaBeHCTBO MAcC MEXIy [apTAAMi—CBUACTEIA-
MI ¥ [pOpOCHMMA [1apTHAMA, OH CMOT HalucaTs, YTO yBeqdueHve Ca B ZeiCTBH-
TeJIRHOCTH COCTABIAIO 25 %. OH NpU3HAT Takke, YTO ero pe3yJnTaTH HeILoCTO-
BEpHH, B CpellHeM C TOYHOCTRK IO 40 %, IOCKONBKYy OH KX MOBHilAeT [OCHe M0-
nuTKA Ha 40 %. Kpome Toro, miIA cBdmeredeit mucrnepcua meHseTca oT 0,60 IO
0,75, To ecTy > 15 %. ¥ pOCTKOB OHa meHsercs ot 0,75 mo 0,90 = 20 %. Ecuu
B3AT» MUHAMYM IJIA CBHIETEJS Y MAKCHMyM IIA npopocuwed mapruu, TO Hakuem
BO3MOXHOe yBejnmueHuMe Ca Ha 45 % mMeXDy 9TUMU [penesamd; 3TO 0e3 IMOBHWEHN
nocye MONHTKY Ha 40 %.

2) JOKCMeprMeHT OT 7 OKRTAGDPS o 20 Hoadpsa 1972 r. 30 3epeH Ha MapTo;
Ca B cpensem, B mMr: 0,63 B cBuuerensax — 0,61 B poCTKax.

CTaTHCTHYECKOE PACCMOTpPEHAE MOKA3HBEET, YTO 30eCp HET 3HAUMMOLQ W3-
MeHEHMA. HO OTKIOHEHMA MEXLy IapTUAMK ABAANTCHA OYEHp BHCOKAME: IV CBU-
ZeTedeit kpaiiHumu 3HaveHwsmd spagorces 0,60 4 0,70, TO ecTe 16,6 %. LA
[Ipopocux MapThit OHM paBHH cooTBeTcTBeHHO 0,50 u 0,70, TO ecTs IXcCHep-
cug 40 % (6 napruii-ceupmerenelfl U 8 mpopocuAxX mapTHit).

3) 9xcmepumenT oT 3 deBpaisg mo 18 mapra 1973 r. 30 seped Ha yauky - 10
YameK.,

CopT HMCIOIR30BAHHOIO OBCA ORI TOT Xe, 4YTO XU B NpPEHAyUEeM 3KCIepu-
MEHTE, [I03TOMY IOCUATAIA HEHYXHHM aHAIM3UpOBATE CBUUETeJed. [IpumeM TO
¥e 3HayeHue, 4YTO U paHee.

Cenperesn: 0,63 Poctru: 0,75, TO ecTp +19 %.
[lonyueHHHe comepxaHusa Ca USMEHAKNTCH, B 3aBACKMOCTHM OT MapTai, B po-
cTkax ot 0,67 mo 0,83, To ecTy = 24 % micnepcu# (Bhume, HalOMHUM, 16,6 %
y CBUzeTeJei).

4) 3KkcioepumesT oT 3 anpeaa no 17 mag 1973 r. 30 3epeH; 9 napTuii-cBAnETE-
Jejf, 8 nmpopocumx.

Ceumetean 0,61 Pocrxn 0,664, TO ecTp + 8,8 %.
Comepxanne B cBUIeTedaax meHsgercd oTr 0,56 mo 0,80, B pocTtkax oT 0,99
mo 0,70, TO ecTsy nmucroepcuu cocTapiasawT 42,8 u 18,6 ¥ COOTBETCTBEHHO.

KommeHTapuit

M3 Bcex 3THUX SKCHEPMMEHTOB BHTEKZET, YTO OHU He IMpONesyaHH ¢ OOIpWoi
Hay4yHOil CTPOroCTrD, MOCKOIRKY HpPM HMepexcle OT ONHOM ualku K Jpyrod Hac-
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JIANTCA PACXOKIEHWsA, KOTOpHe NPEeBOCXOIAT UHOTIA 40 %. EnuHCTBeHHOE 00B-
SICHeHMe, KOTOpOe, K TOMy Xe, NpenBuie] aBTOp, COCTOMT B TOM, YTO 3€pHa
He GWIA [epeSpaHH C AOCTATOVYHEM BHAMaHMEeM, YTOCH MOIYy4dTs MapTin CO Cpa-
BHUMEMM Maccami.

Co cpoejt CTOpOHH, A cam OTCMpaKw 3epHa BPYUYHYW, IO OXHOMY, YTOGH CO-
XpaHUTE TONIBEKO 3epHa 3[0pOBHE C BUIY, B OCHOBHOM OLHOI'C pa3smepa. Taxum
06pa3om MPUXOIAT K TOMY, 4YTO MMENT, LA OZHOTO M TOrO Xe 4MC/Ia 3€peH
(Ho padoTas ¢ napTuaMu o MeHsled mepe B 100 3epeH), OTKICHEHWd IO mac-
ce MEXLy NMapThAMM IOpAnKka 2 %, MHOIIA MeHslle. Jlaxe AOmyCKad O % OTKIO-
HEHMe, MOXHO CUMTaTly CPABHEHMA MPUIOIHHMA. BoJpiie He IoiuTcs, €cJu COo-
GHPa0TCA CPAaBHMABATE NApTHU, HAMEDUMe MEXLY coGoit pasnumyua mo macce B 10,
20, 40 % wmu CoJuee.

ORHAKO OTMETHM, YTO HECMOTPHA Ha 3TOT HEeJOCTATOK 3aCOTH Mpd MPUIOTO-
BieHdd napTuit seped, B 3-X @3 5TUX 4-X DKCHEPHMEHTOB HaGOIASTCA yBeJd-
yere Ca B POCTKAX II0 OTHOWEHM0 K HEIpOpOCWAM CBANETENAM, & TaM, Ie HeT
yBesmuenusa (axcmep. N2 2), OTWIOHEHNHE ABIASTCHA HE3HAUMTENBHHM, HE 3HAYM-
viv. TIo moBoxy sToro 2I0 sKCIepaMeHTa MOKHO OHWIO GH JOGABUTE COMblE, HTO
npU CpaBHEHWX Hamcojee KpajtHmx 3HaueHuit OTMEYawT IpU fepexXone OT OIHON
napTa¥ K Ipyroit ypemudeHue Ca, moryuwee HOCTUTATE 17 %, HO Takfke ymeHsle-
Hge, Hoxonguee nourd #o 30 %, MOKa3HBad CO BCEH OYEBUIHOCTEW, 4TO STOT
IKCIEPUMEHT He NpefcTamigeT OQIpWLOA LIEHHOCTH.

PagoTa 3TOTO CTyIeHTa MOTJIA COCTaBUTEH XOpollee TPeHNPOBOYHOEe yrnpak-
HEeHde IUIA IeGoTaHTa, XOTH, OT Hayala IO KOHLA, He CHia BHeceHa NoNpaBKa
B HACCAENOBAHMEe MacC, KOTOpHE IOIRHH OWIA CPABHHBATHCA, [IOCKOIBKY AMEET-
C ONHO M TO %€ YMACJO 3epeH ONHOTO ¥ TOro Xe copra. HaGumomasmuecA OTKIO-
HeHUsT HECOBMECTHMH C HAy49HOW LEHHOCT®I, KOTOPyl CJIeNyeT NPUIATe STOMY
MCCJAENOBaHMO B 11eJIOM, XOTA OHO JaeT HeOoclopimoe NOoITBEpXNeHHe, eCid IIph-
LepXUBaTwCA npuBeleHHHX uadp, TOro, 4TO B cpelHem Ca yBEJIHUMBAETCA [MOH-
TH BCETHA, HUKOIIA 3HAYATEIRHO HE yMeHpWaeTcd, Naxe HeCMOTpA Ha 3TH OI-
pOMHHE OTKIOHEHHS B IUCHOEpPCHUM.

MOXHO GWIO OH CIHEJaTy M Jpyrde OTOBOPKA 110 padoTe 3TOro AeCiTaHTa.
Bospwe BCero pe3ysTATH KHCKaKeHH OCOCEHHO TeM, YTO NpopacTaHnd COCTaBIA-
J1 TOMRKO OT 65 Ao 80 % ¥ YTO HEMpopocwie 3epHA OCTAaBJIANACE B vauke [leT-
pU M aHATM3UPOBATUCE BMECTE C POCTKamil. Takum o0pasom, MCMOIs30BATUCH
TOJABKO OT 65 00 80 % Bo3MoxHOCTEH TpaHcMyTauuu NapTu. YTOOH MPUHATE Ta-
KO MPOTOKOJN, OBJIO OH NONYCTUMO B KpaiiHem cJjyvae, YTOCH He NpopacTald
MeHee 5 % 3epeH, a He 35 %; 3TO CJIWIUIKOM HCKakaeT sBIeHMe. B 3awmo4yeHue,
3JeCp, HAJULO UCCieloBaTelpCKad padoTa IedwTaHTa, M OHa He JOJXHa NOoCTy-

FATe, IJIS CCHJIOK HU 1A OOHOl TOYKM 3peHUd, HU IIA JpPyroi.
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Hesnmuse MOKasarTy HEJOOPOCOBECTHOCTH, KOTOpasa PYKOBOMAIA pacnpocTpa-
HeHAeMm TOrO, YTO LOJNKHO OHIQ OCTATRCHA JOKYMEHTOM IJIf BHYTPEHHET'O KUCIOIs-
30BaHiA, [PAMEPOM HEpBHX WarocB B (GopMMPOBaHWMK yyeHMKA. 3HAYEHU NepBOrO
SKCIEpUMEHTa, [PONEJaHHOI'O B UHCTHTYTE, [IPABEJM K BHBOLY, UYTO MMEET me-
CTO yBeJWUYeHHE Gosiee ueM Ha 18 % (HOBeOEeHHOE, MH BAIEJA [04YeMmy, N0 20 %
B Hay4HOM KCCIEIOBaHUM yuyeHuKa). HamomHum, 4TO CPaBHEHAS [IPOBOLWINCE C
MEpPTBHM CBHUIETEJeM. A Belp B 3ameTke, (epelaHHOR B CelpCKOX034CTBEHHY
aRaleman, [0 9TOMY SKCIEDHMEHTY BCE 3HAYeHMA OWwii "KClpasieHH”. 3ra 3a-
MeTKa OwIa [peICTaBlIeHa OT AMEHd YeTHpeX COoaBTOpOB, BO IViape C Openola-
BaTelem, # OYEBMIHON LE/IR0 OTON MAHMNYIAUAY C wdcaami, a posteriori, GOu-
JIO CHKDHT® TpaHcmyTauyo. A IATA IPYyTUX 3KCOIEPAMEHTOB (2 Ha KyxHe, 3 B
HHCTATyTE ) 3HaUeHUA He OWIA UCHpaBiIeHH. (cTaBuId xe Te, KOTOPHE NaA0T yBe-
jmrgeHde Ca Ha 19 %, HO He HanmowmmMHas o comepxanm4 Ca B cumerenasx (mymas,
YTO HAKTO He MepeledasT pacuer?).

BoT 3HaueHMs, yKasaHHHe B B c¢Boeil duccepTaildu, K - B IPEHUCTEBICHHOM
AKajieMa TeKcTe, 3HAUeHMs MJIA cBameTeneil C 4 1A mpopocuwx seped II ms
[epBOrO MPUBEIEHHOrO 3IECE 3KCIEPUMEHTa, KOTODPHIl ABRIACTCA TAKKE [1E€PBHM
B TadiALe, NpercrasyeHHOl B CelpCKOXO3AMCTBEHHYH axalemur; HalIOMHIM, 4TO
9Ta mapras oxsarwsana 40 seped, 5 mpyrax mo 30.

C {1

B X A B X A

0,65 0,8 + 0,20{0,90 0,87 - 0,03

0,7 0,8 +0,10}0,8 0,8 - 0,03

0,70 0,8 +0,15]0,8 0,77 - 0,08

0,7 0,90 +0,15]0,75 0,82 + 0,07

0,70 0,8 +0,15]0,8 0,82 - 0,03
B cpendem 0,71 0,86 0,1510,84 0,82 0,02

3amMeTHO, YTO BCE HaualpHHE 3HAYeHWdA B OWIM MOBHWEHH HA OKPYTJIEHHOE 3Ha-
yernne B 0,10-0,15 maa 5 ceumereneit C. g pacTeHnit II HaoMOIAETCA [IOHUKE-
Hue Ha 0,03 Ho Tpem 3HAUeHUAM; OJHO OHWIO MoHMxeHo Ha 0,08, TOTZa Kak
Ipyroe Owio nosumeHo Ha 0,07 (UTOOH "BHOPAMUT:" 3HAYEHHA B, OlLieHEHHHE
CIMIIKOM YIAATEHHHMA OT CPEJHETO 3HAueHnA. ).

3To NO KpailHell mepe NOCTOWHO CoXaleHAs 3aHAMare Takyo TpUCyHy, dTO-
OW NMpPeiCTaBUTE TaM MONNeAnHHEe 3HaueHUA LIS NOAIEPKKM JOIMH, [pPernogaBae—
Mot B 3TOM MHCTUTyTe. BH3HBAET COXaleHMe Takke, YTO Mpenomaparefs CUel
BOSMORHHM [peIOCTABATE CRBOE OCecneueHue WKOIRHOMY YNpPaxHeHUD, JHUWEHHOMY
BCHAKOUM HAyYHOR CTpOrocTH W '"3/0ymoTpecuBiemy” Takum oCpa3oMm LOBEpUEM Wie-

Ha AKamewmil, KOTOpHI NpeicTaBal 3Ty 3ameTKy (10 BHpaxeHMn HanucaBUWEro
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MHE IpyTorc WieHa 3TON aKamemu ). TaK Kax HA NpelCTaRIAnmAR, HU AKaneMmuK
He MOIVIA HM HA OZHO MIHOBEHMEe 3al0IN03pATs "MaHAnyiaalmd" ¢ udPpOBHMM 3HA-
YeHUAMA, [OCKONRKY OHi He pachosnarand, Kak A, 3Toft NompoCHOCTRi 3KCHEpH-
MEHTOB.,

[Ipd ZpyrdX OpoBepKax OHIO BHIBAHYTO BO3padcHde, UYTO M3MEHEHMA 3je-
MEHTOB He CHAT&IACK 3HAYAMHMA DY [POPACTAHUAX, OOCKOALKYy OOJIYyJYSeHHHE pe-
3yJsTaTl — B CHOPHHX YCJIOBMAX, KaK B OpEeLHOYUUX NpAMepax - He MPeBHUATH
OpeleIoB CTATHCTUYECKOrO OTKICHEHUS COIVIACHO DEKOMEHIYEeMOMy METOLY.

JOJXHO OHTEH OCTaBIECHO MECTO O OTHOUWEHMHI K HTHM MEeTOiaMm, KOTOpHe
BHUIAT DacuBeTaiomiMil, LBETYyuUlM#A, 3aTeM OHY [OEePHONMYECK: YBALAWT A Ucuesa-
oT. OHM #mepT COARUOE yclexX B Kakoh-muGo Kopmnopalmd B TeYeHHe MHOTAX JET,
3aTem OH# 3aMEHAWTCH IPyroil momHo#f Meromuko#. Bce OHA COMHATENBHH, NpO-
M3BOJILHH, HCXOIAT 43 CIENO CASeNyeMHX MOCTYJAaTOB (e3 KDHTAYEeCKOTO Iyxa.
dareM 3ameyanT, 4TO 3TH [IOCTYJIATH OKA3HBANTCA COMHATEIBHHMMA WIA JOXKHHMM
10 mMeHgplieldi Mepe HELOCTATOUHHMA B HEKOTOPHX CIy4asX.

My BUOAM, Takdm o0pa3oM, CTATACTAYECKAS MEeTONH, KOTOpHE MPUBOOAT K
aHTAMATEMATAYECKAM BHBOLAM: BCE SKCOESPAMEHTH 80T Pe3yJIpTaTH, KOTOpHEe
MOXHO OHIO OH 3alicars C OOHOM CTOpPOHH CcpenHell JdH4da KpuBodl I'aycca. A
Belp MUCIOIR30BAHHHA CTATACTAYECKAR METOh HOPUBOIAT X 38ABJLEHMO, YTO 3IECh
HeT 3HAYMMOI'0 4A3MEeHEH#s, [OX IpeijioroM TOI'C, YTO CpeliHee OTKICHeHHe Oc-
TAeTCA HUXE KOJPDALMAEHTa IUCHEepCHd, BHYMCHSHHOIO, HCXOjd A3 OfNpeleNeHHHX
rpatepues (B AeHCTBATENRHOCTH, MOCTYJaTOB). OUYEBANHO, YTO TaKAE METOMH
ClIefyeT OTOpPOCHTR, TAK KaK eCld TOUKM BO3HUKANT CaydailHO, eciM He Haoup-
1aeTCA 3HaYuMOI'0 U3MEHESHMR, TO OynyT OOHAPYXRMBATHCH TO yBEJAUYUEHUS, TO
YMEHulleHAs, HAXOOAUMecs B PABHOBECHM, [pUYEM Kaxioe OCTASTCA B lpenentax
CACTEMATAYeCKOI0 OTKJICHEHMA muhcraepcuu. Ecii, nO-fIpexHemy, pes3yiasTaTH
HaxomATCHA C OHHOW 4 TOA Xe CTOPOHH, TO 3TO MOTOMy, 4TO H3VEHeHde ABIAET-
cA 3HauMMeM. HO CKOVIRKO SKCHEpUMEHTATOpOE B ATPOHOMAA CHOCOGHH AEeNaTs
qTo—HgdynB, KpOME aBTOMATUYS8CKOO NPAMEHEHUA POpMy/ CTATUCTHYECKAX pac-
4YETOB!

Bo3mMOoxHO, HeGecloe3HO [I0K&3aTh, N0 Kakofl cTerneHd MOMET NOMTHM CeK-
TZHTCTBO HSKOTOPHX HpelopaBarefsit By30B, SBISOUMXCA, K CYACTRO, HCKIOYE-
HHem. fl HA 3TO HameKal B MepBOM U3NaHAA "JOBOEOB", cc. 88-92. Kparko u3-
Jaramo cyTe.

1 NpUHAI BO BHUMAHMe B M3naHuu 1964 r. "TpaHcemyTaupil fpn CrIadHX SHe-

™ax" onMH sKcnepumeHT ToH epaeene, NoxaswBaouui, 9TO Ipy [IpopacTaHuu

I'ODOXa INPOUCXOIAT yBEJUYEHNS S M yMeHpeHHe P, KOTOpHE IpUCaBIAINCE K
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[aTareJsHoMy pacTBOpy. O@iH Npofeccop OpraHAvecKodl Xumidid KHOIO DaKyJan—
TeTa, WIPOKO U3BECTHHA CBOMM IOIMATA3MOM, [OPYWll ONHOMY 43 CBOAX yYeHi-
KOB OOBTOPATS, ITOT IKCHESDUMEHT LA JAcCcepTalmd. [[0 mpocsGe BHIIEYKA3aHHO—
I'o npofeccopa A COOCWAT eMy HETald MO COOCOSY IpOBEAEHNMA TAKMX JKCIepu-
MEHTOB. HO OyAyusM XUMHUKOM, & HEe OUOJOI'OM, OH 3aX0TesN yIPOCTATE OMHT H
fIpOBeJl KyJAsTABADOBAHUE HCKINUATENBHO B CAIMCTALIAPOBAHHOR BoIe.

OH oOHapy®ar, n1g 100 rpammop cBexdx 2epeH, 90 I DOCIe BHCYMABAHUA
npu 90°. Hocre csuranvs mpu 600° soma Gwia NpOAHAIASUPOBAHA M Aaia:

S B 3epHax Henpopocuero ropoxa 70,0 mr
S B DOCTHax 104,4 mr
TO eCTw, YBeJddueH#e S Ha 49 %.

[IoBTOpPsAA MHOIrO pas, OH MOAYYWI LOBWIKHO GJM3KME 3HAYEHAA, U Cpel-
HEEe 3HaueHde yBeJaMdeHUs S CHIO 45 %.

Ho BMECTO TOI'0, YTOOH MPHUHATH, YTO MMCET MECTO yBeJudueHide S, B NyG-
JIAKALAA, CHEJNSHHOM 2TiM fpenomaBaTesieM B HayuHom XypHarte (koTopult He co-
acwicd ¢ MOUM IIpaBOM Ha OTBET), OH Hagucal: "S HeCOMHEHHO HAXONUTCH B
HeolpeneisiemMoit fopme B CBe®eM 3epHe, M ODU IPOPACTAHAA ITA Cepa [OABIA-
Jace B onpernessiemof gopme”. 3TO ABHaA yJIOBKA, M HYXHO [PHU3HATH, YTO
3LEeCr YKPHBANTCH 34 aHaNN30M, KOTOPHH OOBABIAKNT ILIOXO BHIOJHCHHEM. TOr-
na, novyemy OH ero He mepejesars, OPeXme 4Yem NyGIMKOBATY YTO GH TO HA Cb—
20! 3to Tak OPOCTO — menaTw Ce30CHOBATeNpHHE YTBEPHKIEHWS, OTKA3HBad 3a—
TEM B BHACHEHMM CYUHOCTH WIM OT KOMMEHTapus ¢ moelt cToporH. [logpasymesa-
JIOC%, YTO B 3€pHE 4YacTh CEPH HaxomaTcA B JeTyue#t fopme ¥ 4TO oHA ynais-—
€TCA NP4 CRATaHAA; I[IPM [POpaCTaHiMi 4YacT®: 3TOH OopraHudecKoil cepd MiHepa-—
JU3YETCA, M OO NPUHATOMY HPOTOKOIY KOIMYECTRBEHHO ONpPEleNAlacy TOIRKO MA-—
HepalrHag cepa. Kakopoit Owia 9Ta OpraHdYecKas cepa B 3epHaxX, 34TeM B po-
cTkax? OH 3TO He ucenemosat. Io Beeft OYEBUIHOCTA HYRHO CHIO OlpPenefaTs
oduyo cepy mepen ¥ mocie NPOPACTAHMA. MHaye HEBO3MOKHO HAKAKOE CpaBHEeHUe
B HaY4YHOM [UlaHe.

Ilociie sToit myGauxanuu Bapanxe (opraHmyeckasd xamdd B [IQUIATEXHAIECKOM
MHCTUTYTE ) NOBTOPWT STOT JKCIHEDUMEHT B TOM BMNe, B KOTODOM OH CHI pealu-
30BaH 3TiM npodeccopom PaxyiasTeTa, TAKKe UCNONB3YsH OUIMCTWLIAPOBAHHYIO
BOAY LA NpopacTaHusa M KyJArTUBAPOBaHHWA. OFHAKO OH [IpOdENal €r0 Ha BHKe,
a He Ha ropoXxe. CpenHue 3HAYeHUs aHANIUM30B, KOTOpHE emy faav (YacTHOe co-
ofmeHne ):

Ha 100 rpammoB cBexux 3epeH 83,5 Mr S

focae Ipopactaius 143,4 mr S
TO eCTh, Ha 71 % S Goaplle DOCJe IpopacTaHus. BapaHfke [IpUMHAT NOMNOJHMTENR-
Hy® NIPENOCTOPOXHOCTE: CKUTAHHE NPOU3BONWIOCE B TUIVIAX, NOMEWEHHHX B rep-
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METMYHYW COMOY M3 CTAIK, YTOOH HE MOIBOANTE YUTU JETYYUM CEepHUCTHM Coe-
JMHEHAM,

Ho npogeccop dakyisTeTa Haxomowicd, M0 BupaxeHuw Mapcensa KosHa, Ha
GHTUMHAYYHOM YPOBHE "MPUMUTUBHHX paiMoHaIUCTOB"., OH MCxomwi #3 MOCTyiaTa,
COTJIACHO KOTOpPOMY CUMTaeTcd, YTO BCAKAA COMOJOIMYECHKad TPaHCMYTalMs HeBRO3-
mOXHA. C camim OECCO3HATEJNBHHM LMHM3MOM COH mucain: "[MeHHO C [IDPeIB3ATHM
MHEHNEM OOBACHEHM, OCHOBAHHHX HA [POCTHX ABIEHUMAX, 3HAKOMHX IJIA BHOOJI-
HAEMHX aHali30B, A [PUCTYIWT K [IPOBEpKe, [0TpeCoBaHHO# r-HoM KepBpaHom
(HO, f 06 2TOM CKa3al BHWE, OH He NpU3HABAI OPEIJIOXeHHOT'O [IpPOTOKOJIA).
Ecan OH A XOTp Ha MUI' [IOHO3PEBaI BO3MOXHOCTY: NEeACTBUTEIsHOM TpaHCMyTa-
MK, A OH NpU3HAN ceCd HEeKOMIETEeHTHHM...'. Takum oOpasom, OH CKOpee IIph-
3HaI OH cel0d HEKOMIIETeHTHHM, 4YeM lLIpASHaT OW, 4YTO ero [IpeiB3fATOe MHEeHHe
OHJIO JIORHHM. He MOr'yT OTpeunCA OT HOTMH, [POINOBELyeMoi cammmi ...

B0 OH Ooiee yeCTHHM BCe NOBTOPUTY, KOJIMYECTBEHHO OIpeneJAf Ooouyn
cepy MOKpHM I[IyTeM, YTOCH 430eXaTp HEeKOTOpO# MoTepHd [Ipd CKUTaHMA, UYTO XO-
poWo M3BECTHO LIA BCeX aHAIN30B, X A HanomuHal, YTO MO Kowlera I'adpusib
bepTtpad yxe IaBHEM IaBHO IPUBACKAT BHUMAHKE K DTOMY DACXORICHMO MERIY
odweil cepoll, NOIy4EHHOW MOKDHM MyTem M IIpA CHAIaHMM, X OH naxe pnar (Gou-
JeTeHs [[aCTePOBCKOr0 UHCTATYTA) TaOIdALN CACTEMATUYECKUX AHANH30B, KOTO-
pHe OH NOpy4wdal chesnaTs B 1929 T'. YMECTHO IORANETr YYEHAKOB TAaKKX Iperno-
IaBareJieit, KOTOpDHE He 3HAWT OCHOBHHX MPUHLWMANOB AHALA30B PaCTUTEJIpHOIO
WM XUBOTHOT'O BeueCcTBA.

OnHaKo s HalloMWMHA, 4YTO PACXOKEEHHA MERIy CyXdM WIA MOKDHM METOIOM
OOHYHO COCTaBJIANT, ILJIA OCOJNBWMHCTBA pacTeHMil, BeJMUMHH [TOPALKA TOIBKO
15 %, OHM PEIKO OHBaRT GOJARLAMA. A Belp 3LECH HAGHONAOTCA PACXOKIEHMA
oT 45 1mo 70 %. Takum oopasoM, 3IeCy ECTy elle IBa COBNaIeHMA, [TOKa3HBapn-
uue, 4YTC AMENT MECTO TpaHcMmyTamyd, NpABONAuMEe K cepe, IIA 3THX GOGOBHX.
He HyX®HO o6o0waTts, 4 OJA HEKOTOPHX cemeiicTB pacTeHuMR HadmonmaeTcs odpar-—
Hit pesyipTaT. HeHysneBoit GanaHC cepH He OTPHUAICA KIACCHYECKAME arpoHO-
mMamiA, U A HamomuHaI B nepBom m3gaHxm (1968 r.), urto B "Revue Agricole de
France", woHg 1966 r., C. 68 OWIO yxasaHo, YTO OCHYHO YHOCHMMAg pacTeHd—
AMA cepa COCTamIIeT MEHplyl 4acTes TOI'O, YTO BHOCHUTCH C yHOOpeHMAMM. Ham-
OoJiee CKpyNyJesHHE JKCIOECPUMEHTH He MO3BOMWIN OCHAPYXUTEH HM TOTO, dTO
OHA ymandanacs,, HA TOIO, 4YTO OHA OTKIAAHMBATACE B HouBe. YTo ¢ Hejt craHo-
BnTCA! KJIACCHKA KOHCTATMDYWT, HO HE CTABAT BOlpoca.
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VICCJIEIOBAHVA 110 MBMEHEHMI) MAPTAHIIA B NMPOPOCWEN YEYEBMLE C IIOMOULIO
HEWTPOHHOM AKTHBALM

Beenpexne

C TeM, YTOCH MOXHO OHJIQ BHIIOJIHATE KQUMYECTBEHHOE OlpelieseH#e IO U
[ToCyIe MpopacTaHds B OJHOM 4 TOM Xe 3€pHe (e3 [peIBapATesNsHOI'0 paspylleHdd
3epHa~-CBUIETEJNA, KOTOPOMY MOXKHO IIOCTEBMTE B YIIPEK, 4TO OHO HE ABIAETCH
a0COJITHO HULEHTAYHHM TOMY, KOTOpoe GOyIeT MOCTaBieHO Ha npopacraHue, OwHI
OCYWECTBJIEH HENECTPYKTUBHHN aHATUTHYSCKUA METOL [TOCPENCTBOM HEHTPOHHOM
AKTABALMN.

[IpakTiUYeCcKoe BHIIOJHEHNES

1* crama
3epHa yevyeBHIH (ApTHMA [0 5 I'paMMOB) OGUIYUATHCE B HEGOJBUOM SIep-
HOM peakTope Ha 150 BarT, W3jJydaliem [IOTOK B 107 HEﬁTpOHOB/sz/C. It
YEYEBHALH, [IOMElWleHHNEe B 3a/UIaB/eHHHR ILIacTMacCOBHM [TAKeTHK, MOMEWeHHHH B
10 cM oT 1eHTpa pearTopa, GHIA NOEBEpKeHH IeficTBaw 3TOr0 NOTOKA HERTpo-
HOB B TevyeHne 10 muH. Ha 3Tom paccroaHid Gwio mpuMepHo 90 % TEILIOBHX Heli-
TPOHOB C OYeHp cjagdoil aHeprueif. (ITOT aHaANN3 BO3MOKEH IVIA ONHOT'O eNyHC-
TBEHHOI'O 3€pHAa; B JIOOM CJIy4Yae 3TO He [pelCcTaB/lfAeT MHTepeca, TaK Kak HOpH
epexone OT 3epHa K 3€pPHY HaoMoHLATCA 3HAUATENpHHE pas/iMuid — HOPSIKa
20 % — ¥ HeOGXOmAMO PasoTaTs CO MHOI'MMH 3€pHam#1, OTCiOA UCIOIR30BaHUE
napruif M0 5 rpammoB, NpUOAA3UTENRHO 130 3epeH).

Pactsop-cumeTess MnS0, npu koHueHTpampn 200 M.n. OoGIydYalrcs B TO
Xe caMmoe BpemA LI KaIMOpoBkA (Tak xe, Kak u pacTBopw HC1 m KOH; mu yBu-
MM 384eM).
28 crams
Y MapraHna ecTey TOARKO ORMH CTaACWIpHWHA M30TOMm, 55, KOTOpHI mpuM 3a-
XBaTe MEIVIEHHOI'O He#dTpOoHa IaeT OIMH PaluOaKTUEHHE, 56, KOTCOpWil Jerko od-
HapyruBaeTCA. M3oTonm 56 moXeT BO3HUKHYTE TOJBKO U3 595, M, TaKkMM 06pasom,
9TO HalexHoe U CBEpXIYBCTBUTEABHOE CPEICTBO IVIA KOJIMUECTBEHHODO Onpene-
JICHAA MapraHia. B cnekTpe aKTMBUPOBAHHOTO OGCJIyYEHUEM MapraHua M3gaid Ha-
uooaee BuueaAeTcA muK npu 0,845 MaB, KOTOpHI JIETKO BUIEH HA OCLWLIOTpaM—
Me JIaxke DnasoMm. B cllexkTpe OGAYYEeHHHX 4YeyeBHI] HAGMONAOTCA ele OBA O4YeHE
YETKMX [IMKA, XOTA HaMmHOTO JoJee ClacHX. OHU Ol UACHTMEMLMPOBAHH, KaK

COCTBETCTByKlUME AKTUBAli, KOTOpPas HLAET 3801 n 42K, NCXOIA U3 CTaCWIRHHX
XIopa U KaluA 3epeH.
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[locne OCJAy4YeHAs HAKETUK C YeYeBALAMA NOMEmaeTCA HA KpUCTAIMYECKHH
netexrop (c Nal), ceasannwit ¢ QOTOYMHOXHTENEM, KOTODHH 3alACHBaET Ha OC-
LwuIorpabe NOHHE CHeKTp, ABIALWMACA pe3yJNsTaToM HEHTPOHHOR axTUBALMMA.

Kpupas o0Wero cnaia pagMoakTHBHOTO CIEKTpa CHCTPO SBOIDLUOHADYET,
TaK Kak Iepyuofn MoJaypacrnana 56Mn paseH 2,54 4, ¥y 3801 37,3 MUHYT, ¥ 42K
12,5 4. KpuBas cnaja SABIAAETCA CyMMOR TpeX IKCHOHEHT ITUX SIemeHTOB (ILmoc
HEeCKOMBKO JIPYTAX A WymoBO#l ¢oH, Mano BHISAAVUMACA); 3TO OCRACHAET HEOO-
XOIMMOCT®s OmHOBpemeHHOTO M3yvenuda Cl 1 K.

SH cTanaa

Kpupas cnajla 3aTeM aHATA3UPYETCA C [OMOUB0 CIOKHHX BHuMcHesii (oHa
YIMBATENIGHO GIM3Ka K TeopeTdyecKolt KpuBoft). B aToM 3KcnoepuMeHTe MCIOIw-
30BaH "MeTOI HaiMEHpUMX KBaHpaToB", U HaHHHEe, OpencTaBIeHHHE olepaTopy,
[IO3BOIANT OOJYUAT: COIepxaHue Mn B YedeBMIAX [0 OTHOWEHMIO K TECT-pacTBO-
py.

[IoDpOCHOCTH YyCTAHOBKM M PACYETOB [pUBEINEHH 3heCp He OynyT. OHA Oy-
IyT ONyGVIAKOBAHH &BTOpamit STOLO IKCIEPUMEHTA, TAK KaK 3Ta paspaGOTHAa
IJA KOJMUYECTBEHHOIO OHNpefeseHMda B 3epHax (dusuyecKkas M MaTeMaTuyecKad)
AMEeT HOBA3HY; NpeICTaBJANT MHTEpEeC €e TOYHOCTE K CHeIM@MyYHOCTs, BOCIPO-
A3BOUMMOCTE ABJAETCA XOPOMEH.

[IpopacTanue

[loTpeGoBanicy IATENisHHE MPOCHHE Warg, YTOCH HaitT¥ O3y W 3HEeprHon
HeTPOHOB, YTOOH M3CEXATw CTEepAIA3ALMM, fpMyeM, YTOOH OHM OHIA IOCTaToY-
HHM# IJA [POM3BOLCTBA aKTABALMA.

[IpoaHalX3MpOBaHHHE TaKAM OCpa30M 3epHa NOMEWamnTCd 3aTeM B KpACTal-
JIA3ATOPH Ha OO 0e330ipHON qUIsTpOBAIsHON Oymar#d, KOTOpad IIoInepRABa-
Jacy B NPOMUMTaHHOM INEMUHEPAIM30BAHHOR BONOHA COCTOAHMM, [pAveM BOoua, Kak
4 Gymara, KUCIHTHBAIACH HA OTCYTCTBAE Mnh B KayecTBe IpUMECH.

3Ta MEeTOOMKA [TOKa3alacy NPemIOUTHTeNArHO! (u3uKam, YTOCH He BBOIUTL
B BOLY Ky/sTHBMHDOBAHAA 3JIEMEHTOB, CIOCOOHHX B3auMomeiicTBoBaTs C Mn, Ie-
JaTy CIEKTP CJMEKOM CJIOXKHHM, YTO [IPUBEJNO CH K CJORKHHM pacyeTam. B OHOJIO-
THYECKOM iL1aHe 9TO [UIOXON pacTBOp, TAK KAK BCAKOE NpopacTapiee 3epHO
MeT B CBOEM OKDYXSHHMM TO, YTO €My HEeIOCTaeT, IIO03TOMYy 3apOIHlieBHil Kope-
WOK BHNyCkaeTcA OHCTpo (o ucTevenuu 3-4 mHell ). Tawum odpasom, HaULALO
TaMm MPOUCXOUMAT AHOPMATIRHOE NpopacTaHide, NOCPOBOIBHO OCGENHEHHOEe IJIA MaK-
CHMaNBHOI'0 YHpOluleHNA. MHOTOUMCHEHHHE 3KCIEepIMEHTH [OKa3ald, YTO C XOpo-
WO NEMUHEPAIAIOBAHHOR WIM CUIMCTWLIMPOBAHHOK BONOR M3MEHeHHe 3JIeMeHTOB
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0CTaeTCA MHOTIa ciadum. Ho Hy%HO OHIO C COMpi0# CTPOTOCTEHO KOJUYECTBEH-
HO NPOBEPUTy, CymeCcTBOBaHUe (QU3UYECKOT0 ABJASHAA — TPAHCMyTalWMd N0 HEeU3Be-
CTHOMY KIaccCHYEeCKOH (M3MKEe MeXaHdA3My, KOTOpad He CJAelNyeT ee 3aKOoHam, IO
KpaliHet mepe ABHO.

BHIAMHM MTOCASACTBMEM 2TOT'0 HABA3AHHOTO SHOPMAIBKHOIO MEeTaCoNIK3Ma G-
JO TO, YTO JUCT®RA MATO pa3BUIUCE, TOIIA KaK KOpPEHs, HMKAK He HaXOUs TOro,
YTO OH MmeT, HENOMEpPHO YBE&IMYMBACTCA M yToMmaeTcA. HO Ledplo 3KCIepumeH-
Ta He OWIO JIOIyYeHde XOpomwero BHXOIA, & IPOBEpKA TOT0, MEHASTCA JIK [pH
[IpopacTaHiii TAKO# VIEeMEHT Kak Mn MpX 3amiMTe OT BCAKOLQ BHENHEI'0 BHECEHMA
Mn. Bereramma nmpoBomiiacy B TeueHue 33 OHel, mpuyem DOCTKHA COGHUpATNCE,
BHCYWABAINCKE M SHAMMBMPOBAIACE TeM Xe CaMEM METOIOM, 4TO K paHee.

PesyuagTaTH

[Iociie MHOTOUMCIEHHHX NPOGHHX ONHTOB GWIA [POBEIEHH 4 Cepuu onpere—
JeHnit. BoT pesyinTarH, LAL Mn, B M.O. (puac. 17):

Mn
M.,

Henpopocume

16 =

15 -

14 o

13 4

12 -

Puc. 17. MameHenue Mn B qeqesﬂuax)(no OCH afcldce: ocaenoBaTeNs—
HHe LaTH

3epua: 13,8 15,7 15,0 14,7 B cpemHem 14,8
Pocrsm: 12,4 14,0 13,8 13,7 B cpemsem 13,4
1,4 1,7 1,2 1,0 1,4

TO eCTs, B cpelHem ymeHslieHHE Mn, MO OTHOWEHMIO K HENPOPOCUMM 3epHam,
Ha 9,46 %. JT0 3HAveHHE OKOIO 9,5 % ABIAETCA OYEHp SHAUMMEM; LMCHEPCHA
pasHocTe#l B comepxaHuy Mn B 3epHax M POCTKAX TeX Xe napTuit oueHp cladas,
MEHee 3 %; Kaxnoe aGCOMNTHOE 3HaueHHe [OYHKTYQIBHO ONpeneasfocy C TOYHO—
CTel0 O KpaiHedl mepe B 2 % (MeHee 2 % oT 13,8, 15,7 u T.0.). ITH adco-
JIOTHHE 3HAYEHUA OTIUYANTCA Ha 6-7 % MAKCHMyM OT CpelHero 3HayeHnd, uTO
HOpMAIBHO, TaKk KaK pedp MOET O Da3HHX MapTAAX, SHAIUM3UPOBAHHHX B pasHue
BaTH. EciM HaHeCTH 3TM 3HAueHus Ha rpaQinK ¥ COemMHUTE MEXTY COGOR Januuel
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3HQYEHNA BepXHeil CTPOKMA BHWENpWBeNeHHO# TAGIMIH, 3aTeM TAKOBHE HIXHeR
CTPOKM, TO MMET IBe KDUBHE, DACCTOSHHME MeXIy KOTOpumi (MO opmmHaTe )
COOTBETCTBYET pasHdlaMm, MOMEWeHHEM B TpeTwseit 1mdpoBoil crpore. Takum o6-
pasom BAIOHO Jyulle, YTO HaAGMOIACTCA B OCHOBHOM IMOCTOAHHOS YMEHBUEHHE CO-
IepxaHMA Mn B pocTKax mocte 33 IHel KyJsTHBHPOBAHUA.

SarInyeHKke

[TocraBuB cebda B TPyIHHE OHOJOTUYECKUE YCJIOBUA, UTOCH MHOJYYATE MOJ-
Hy©0 CTPOr'OCTs B 3KCHEpUMeHTe, B lleHTpe ANEpHHX UCCHSeNOBaHMi, He odpauma-
fICL K XUmMM, NOKA3aiM, 4YTO [IpA NPOPACTAHMM 3epeH 4YeueBHIH HaCAnIaeTCH
3HaWMMoe yMeHplieHHe mapraHua. [JocyemHuit 4acTUYHO MCue3aeT, 4acTh ero ne-
pecTaer OWTy MmapradueMm. 4To ¢ Heil craHoBuTcA? Cnocod HeitTpoHHOR aKTHBa-
Il He MOo3BOIAeT NOIy4wdTs OTBeT, MpAyemM He BCE IJJIEMEHTH NONIAnTCA aHa-
JIA3Y STHM CIOCOOOM. HyXHO MCIONR30BAThH Lpyride MEeTOMH.

Ho cyTs cocTosiia B IEMOHCTpalMiy TOI'O, YTO B OCHOJOTHM UMEET TaKH
MECTO, B 3TOM CJIydyae, MCUE3HOBEHMe "marTepuu" WIX, CKopee, TpaHCMyTalMA
maTepuu.

M3meHeHMe xese3a NpH [POPACTAHMA YEYEBHMLH

HccienoBanne ¢ nomouwpld HeATPOHHOR aKTHBAIMM OYEHp HANEKHO, TaK Kak
OHO OnepypyeT C ONHMM OMNpPENEJeHHHM HYKIAIOM, a He C M30TOIHHM HasopoM
KaKoro-iumoo anemeHTa. OHO NOKA3alo0, YTO MapraHell yMEHpNAETCA MPUMMEpHO
Ha 9,5 % Npu fpopacTaHuy 3epeH 4edyeBUIH Ha QuipTpoBalsHoft Gymare, mpo-
IIATAHHOA IEeMMHEepaIM30BaHHO! BONO#, HpUYEM KyJInTHBUPOBaHME NPOLOLEAIOCE
33 mHA. bwI0 OH MHTepeCHO IPOBEpPUTH, YTO CTANO C KCUSSHYBIMM MADLaHIEM.

BeiencTeue TOro, YTO B MOMX NpeNHOYWMX padoTax MOKA3aHO, YTO OH HOa-
eT xeneso, lIeHTD ANEPHHX MCC/IGHOBAHM NMpEemNpHHAT, B Ipyrof JadopaTopHH,
C Hpyroit Ipynnoi, KOJMYECTBEHHOE ONpenefeHue xedesa. 10 npuddHe GOIBUO-
TO YUCTIA U30TONOB KeJe3a HEeJEIKO WCNOAp30BaTs MeTONn HelTpoHHO# axkTHBa-
IMi. BRI B3ATH NMapTHd C TeM Xe 3alacoM 3epeH; OHH CRUTAINCH, NOMEWATUCH
B XIODHCTOBOAOPOIHHA pacTBOp 4 fepefaBalidCy HA ATOMHO-aGCOPGILMOHHHE cne-
KTpooTomeTp Ilepknu-Aarmep.

Mu npusopum (puc. 18) doroxomuo uyepHOBMKA (OpHTHMHAN) JUCTA, TIE
DpAOOp 3amical pe3ynsTaTH, UYEPHOBUKA, MCHONR30BAHHOIC HEKOTOPHM 0Gpa3oM
B KadecTBe "Ha0pocka", B KayeCcTBe padodyero NOKyMeHTa. (eBa cepud 43 8
OTCYeTOB HaeT Fe B npopocuMx 3epHax (poctkax). 3arem 10 OTCYETOB B 3ep-
Hax (Hempopocumx). YeTKO 3amMeTHO, YTO XeJe3a MEHplEe B 3€pHax, yem B poc-
TKax. YTOOH GHT® YBEPEHHHM, YTO 3IeCkr He GHIO OWAGKH NPH KOPPEKTHUPOBKe,
B aHanusarop OwildA nponyuenw 10 o6pasiuoB pacTBOpa 30MH POCTKOB, 3T0 37 ce-
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pusi, cnpasa. OHa B OCHOBHOM MOITBEpKIAET [epBHE pPe3yJapTaTH.
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CpenmHee 3HaveHue orcyeToB (II0CKag 4YacTy Kaxmolt "BoNHH") ABIAeTCA
A NepBofi cepud a)3HaueHAAMM, BAMCAHHEMK LIS pocTKoB (mpopocuwx ), u
0) Im1a Bropoil cepMu:

a) 12,52 (cpemsee 1o 8 axanM3am)
6) 12,74 (cpemHee no 10 aHatuzam)

TO ecTs, 12,63 (cpeliHee 10 IByM CepisAM OTCYETOB )
Ilna 3eper (Hempopocuwmx) 11,13 (cpemree no 10 BepuHaM KDUBHX )
1,50 pasHuIM, TO €CTw, IO OTHOWEHMId K HEMpopoc-
MM 3epHam yBesnueHue Fe Ha 13,4 % - BHCOKO3HauUUMass BEJWYMHA BCJIEACTBUE
CJIador0 OTHKIOHEHMsT aHaIM30B OT CpPeIHEro 3HAYESHMHA.

MUBKBOTHHE yacTH POCTKOB, MOIBEpPTUMXCH HETpPOHHOR axTHBALMM, GHIM
[IDATOTOBJIEHH W NepejadH Ha aTOMHO-alCOPOLMOHHWIT CHeKTpoPoToMETp IIA 3a-
BepueHns CPaBHEHW} ¢ MpelHIyWdMs pe3yisTaTamu. Pedp Wra, Takum oGpasoM,
O Pa3HHX NApTUAX, NPOPOCUMX IpPA PA3HHX JaTaX. DBHIM coesaHH 6 OTCYETOB
Ha CHEKTPOPOTOMETpEe; cpelHee 3HaYeHUe B ITOl OHepalMu paBHAJOCE 12 (Ta
K& KaIMOPOBKA) C MaxCUMalpHOi Iucrnepcueit +0,5 0 Tpem odpasuam u -1 1o
ONHOMY M3 HMX. TakuMm o0pasom, Haxomum:

pocTtru: 12,0
3epHa: 11,13

Q,87
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TO ecTs CpelHee yBejuyeHude Ha 7 8 %. Ecan ms BO3wMEM CPENHEE U3 ITHUX
gByx ysennvenu#t (7,8 n 13,4), to Haxomm 10,6 %. Taxum odGpa3om, cperHe-
My YMEHBUEHMD 4yTs HAXe 10 % IIA Mn COOTBETCTBYET yBeJUueHue Fe 4UyTe
Bume 10 %. 3T0 yBeadueHue xejesa CIeNOoBaNT0 OH MHTEpPNPeTHPOBAT: B 3aBU-
CHUMOCTH OT IPYyTHX HEaHaJM3MPOBAHHHX 3/JIEMEHTOB, TaK Kak B olueM B 3epHax
XeJle30 HaXOOUTCA ¢ ABHO GOJee BHCOKUM COIEpXaHWeM, uem MapraHel. 3Iecw
9TH 3HAYEHMA JOBONgHO Onu3ki (MCKIoUad OWUCKY pasdaneHna?). K Tomy =e,
MH 3andcani, YTO IJIA yBesuddeHUss Fe uMmesacy HE TOJApKO peaKiyd ggMn + %H
1= ggFe, TaK Kax MMeJacp TaKKe CBA3p MEXIY XeJe3om M Melrio U T.n. Ho B
9TOM MCCIENOBAHAM BakHKM CHIO IPOBEPUTH, HACIOZANIOCH JA TaKd YMESHpUIEHHE
Mn ¥ yBesMyeHHe Fe nNpu NMpopacTaHMM YeueBHI], YTO ucyezal UMeHHO Mn 55,

B TO BpemA KaK XeJle30 yBeJUUMBalocs. B lpouecce He#TpoHHOR aKkTHBampi
peds MOeT o npyroft BOSMOXKHOCTM, U MOAYJYEHHHR DAIMO3KTABHHR 56Mn.pa3na—
raeTcsi [OCPeICTBOM MMHYC GeTa-M3Jay4yeHusa (aJeKTpoH —-e), 4YTOGH HaTs COIvIa-
CHO nepuony nouypachnana B 2,54 yac (meseHue yaca sBiIAeTCA B TAGKALAX Ie-

CATUYHEM) ycTORunBHi S6pe,

U3menenue K

My TOBOpATH, YTO B CIEKTpe, BO3HUKAUEM BCJHEINCTBAe HeRTpOHHOX aKkTH-
BalMM, C LIETR0 MCCIENOBEHAR MAapraHua, HadmomancAa jpyro# "muk", uHTepec-
Hult cBoe#l MHTEHCHMBHOCT®HO, MUK x10pa 38 (KOTOpHE HPOHCXOEUAT OT 3761).
X10p, He ABNAOMAKCA NpemMEeTOM HM ONHOX U3 T/IaB HACTOAWEeTO TpyIa, Hac H
3Iecy, He OyleT NpMBiIexaTs. HO Tam ecTp ¥ TpeTall NUK, KOTOpHR NpHUBIeYyeT
Hame BHMMaHKe, 3TO0 NHK KATHA 42. OH ODOMCXOONAT OT AKTABAIMHA 1R He#ATpo-
ggu: %%K + én-—o %%K. C ggmomsn STOr'0 CPEeRCTBA MOEHO, 3HaA KOJMYEeCTBO

K, BHBECTH KOIMUYECTBO K ~ SIHHCTBSHHOI'O M30TOIa, M3 KOTOPOrO OH MO-
¥eT NOJYYUTHCA. 3Had 9TO COOTHOWEHHE, B OCHOBHOM MOCTOAHHOE, MEXIY 41K
u odmum K, MOXHO BNYMCIINTE KOJMYECTBEHHOE colepxanue odwero K.

llonHoe uccaemoBanne (mo KpafiHeit mepe TO, KOTODHM MH DAcCIoIaraem)
GWIO NpPOBENEHO TOJIBKO IO 4 cepusaM NMapTHit 4eyeBHI. SHayeHHdA, B M.n., (WIA
42K) NpuBeneHd Ha puc. 19.

AGco/mTHHE 3HAYEeHUA OTJANYATCA OT OHHOI'O 3KCIIEPUMEHTA K JIPYTOoMY.
JTO MOKHO CHIO OH OCRACHHTE "crapeHuem”" 3epeH (umepuum HedONpmoe 3HAUE-
HHEe, MH 3TO MPOBEPWIH), HO OCOGEHHO HODMATpHO# mucnepcueil mexny pa3HHMH
MapTAMA JOBONRHO cladoro 3Havenna (5 rpammop), TOra Kak Ha MpopacTaHHe
BIAAET Takke CMEUuleHWe CE30HOB MEeXNy NOoCAeIOBaTeNRHHMH SKCHEepHMEHTaMH.

Ho HecmOTpA Ha 3TO PACXOXNEHMA OCTANTCA B OCHUYHHX Ipefesnax: cpeiHee Mo
4 HenpopocmkM NMapTHAM paBHO 560, NpuyYem pacxokmeHHEe MeXNy KpallHnmu 3Ha-

UCHUAMA U CDEJHJM 3HAYEHHeM cOocTaslfeT MPUMEPHO IO 6 %; JJAA NPOPOCIMX
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napTHit cpefHee 3HauyeHMe paBHO 527, a pPacXOXIeHWe ¢ KpaltHumu 3HAUEHUAMK
Hixe 4 %.

424
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Puc. 19. YmenplieHne Kanus (42K) npy (popactaHuu 4 naptiit ¢ 5 T
yeyeBUI] B Kaxio#t (nmo ocu adcmucec: pasHe IaTH)

3epHa-CBUNETENH, [epell NpopacTaHKeMm 070 530 544 596
[TIoche [popacTaHuA TeX Xe 3epeH 244 508 516 548
MEeHplle Ha 26 22 28 48

HecMOTps Ha OTHOCUTENBHOE DACXORUEHME NOocAelHel mapTiM, MH MOXEM
COTVIaCHT®RCH, YTO 3TH BeJIMYMHH XOopouwe, X 3TOT METOn IO Kpailnelt mepe Tak
K& TOYCH, KaK M BCe yKe pPacCMOTPEHHHE Apyrie MEeTONH. Bapouem, Kaxmyo
NapT#n CIelyeT W3YyYATy OTHENRHO C KPATHUYECKOR TOukM 3peHua. Torma MOXHO
OTMETHTB, YTO BARHO TO, YTO NpA OPOPACTAHUM YEUEBAL KAMA MCYesan NOuTH
BGETNa C ONMHAKOBHM MOCTOAHCTBOM (OHO sABHO Gousuee, omHaxo, i 4% nap-
THA). MH CTDOAM KpUBHE A3MEHEHMA K B 3TUX 4 [apTUAX; BEDXHAS KpUBag OG-
CIMHAET 3HA4YEHUA [epell NpOopacTaHueM, HUXHAA KPHUBAA — 3HAYEHUS TOYEK IOC—
Jieé [IPOPacTaHUA; OHM ABIANTCA MOYTH PABHOOTCTOAUWMMH: IUIA Kaxmo# mapTum
pacxoxnenne mexmny OBymd 3HaueHMAMH (OO U [IOCTe NpPOPACTAHMS ) NPUMEPHO ONM-
HAKOBO. MOXHO cIenarTe caelywulee CpaBHEHMe: 3[Iech TOXe, Kak X I OBca,
KaJil pA NpOpacTaHKi yMEHBUASTCA, HO MEHple, [0 OTHOCUTEARHON BeaMyuHe
(omako 3necy peys umer o S1K).

Pasmuwienus 00 MCCAENOBAHMIX C MOMOUB HeHRTpOHHO! aKTUBALANA

i (M3UKOB GWIO Ba¥HO CamuM [IPOBEPUTHB, YTO TPaHCcMyTalMu CHUOJI0IU-
UECKIM [IyTEM TAKM BOSMOXHH B YCJIOBUAX, COBEPWEHHO OTJMYHNX OT nyTeil, nc-
IIOTBE3YEMHX KIacCHYeckoit amepHoRt guankoit. IJIA 3TOT'O OHM XOTENM BHTECHHTE
SKCIEepAMEHT2NBHHNEe COMHEHHMA BIJIOTE IO TOIQ, UTOCH OTKAa34TsCHA OT BCHAKOIO
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BMEWATeNRCTBA XMMUM. He NpU3HABaA XAMUKOB, OHM XOTEJU TAKRKE OTBEPIHYTE
OMOJIOT0B, 3adBAAA, YTO BCEM yXe [PONEJIaHHHM JKCMEpUMEeHTam HexocTaBaio
CTPOT'OCTH B CMHCJIE "TOUHHX HAYK", MOCKOJIBKY aHaIA3Mpyemasd MapTus—CBUIE-
TeJqy paspylaeTcd IJAA aHanru3a, CJIefOoBaTedsHO, Mpopocwad napTug Cuxa OTIH-
yHoif, Ha 3T0 GuoJsor, KOHEYHO, OTBEYaeT, YTO 3TO U eCTy NpHUuYMHA, IO KOTOPOH
OH OflepMpyeT KPYNHEMM [apTUAMM K YyYATHBAET CTATHCTHMYECKM APDHTONHOE cper-
Hee 3HaueHHe COIVIACHO [IpaPWiIaM BHUYMCJIEHNA BEpOATHOCTEH.

OmuH 3aBefiyollii OTHEIOM smepHo! U3UKK ONHOA M3 3apyCeRHHX
CcTpaH HaBeCTWI MeHd M, [IOCIe MACKyCCHM, pewa, 4TO OH IeilcTBoBAI OH Ha
Yyeyepylly, 3epHO 34 3epHOM, YIATHBAA, YTO METOAH HelTDOHHOR aKkTHBAIMH IO-
CTATOUYHO YYBCTEATEJRHH, UTOCH MOXHO CHAO OH KONAYECTBEHHO ONpENeiATs Mn
B OJHOM eIMHCTBeHHOM 3epHe. QH He CMOr HA30exkaTs MEpPBHX OPOCHHX WMAroB
KOHCTaTHPOBAN, YTO KaKIOe 3€PHO CYyWleCTBEHHO OTJRYAIOCy OT IPYTroro; Kpo-
Meé TOr'o, OH He CMOI 3&8CTaBMAT% [popacTars NOoCaAe OGJIydeHHd.

OH cHOBA MOABWICA y 3aBelynmero oThejoM [[eHTpa siIepHHX KCcaemoBa-
gait Kapapama, K.JM.-JI., 4 y ODHOIO 43 er0 COTPYAHMKOB, 3J.ll., YTOOH pearH-
30BaTp METOX KOIMYECTBEHHOI'O omnpelneseHds ¢ nomomsp HelTpoRHOR akTHBAIH,
OueHp OOVIe3HHR WiA arposomzu # fuamonordd pacTera#t. 3TO Owia O4YeHy OOM-
rasd padora. J9TOT METOX CTal JOMAHEDOBaTH TOARKO TOX CIYCTA IOCAEe BH3UTA,

KOTOpHR HaHeC MHEe 3TOT 3aBenywninglt oTmenoM.
OpHaxo CHOJIOT CHEJaeT OI'OBOPKA: YTOOH XOpOWO OpOBECTH TaKoi BKcie-

PUMEHT, HYXHO UCIOJNR30BATE, OYEHp OUMUIEHHYD BOLY, YTOCH H30exars NOMEX;
A3-33 3TOTO 3epHA NPOPaCcTanT IUIOX0; CTeVHd He NPEBHMANT HECKOIBKUX CaH-
TAMETPOB. KpoMe TOI'0, KOpEeHr, ABAASTCHA AHOPMATsHHM: BMECTO TOIO, YTOCH
METp OYy9YOR KOPHEBHX BOJIOCKOB, K3aK ¥ BCeX COGOBHX, HMEETCH TOMLKO OIHH
ToNCTHR, JIAHHHI, TBepmul KOpeHp, "MOXHO OWZO OH CKasaTy, 9YTO 3ITO KaK
"KOpDHA" MaHIDOBHX, CHycKapmZecs K Boze" - rosopmt mhe 3.II. 3T0 ABHO [O-
Ka3HBaeT, YTO CO37aH "MOHCTpP", UTO OGOydeHAe 3aTPOHYAO, A CHIRHO, MeTa-
donnizm, HO 3IECy CHORA BO3HEKIA HEe KOAAYeCTBEHHAs Opodjiema, 3TO ORI Ka-
JecTBeHHO acuekT: HaGoOAeTCHd JM BCE-TaKA, Kak A YKA3SHBAI, yMEHpleHHE
MapIaHlAa pH NpopacTaHuM yeyeBHu? OTBET GWI yTBEDHIATETIpHHM ¥ [OKA3aTeNb-
HHM, NOCKONILKY CTATHCTHYECKAd NMOTPEmHOCTr HEe NpeBHmata 2 %, a yMeHsplleHue
Mn cocraBwro 9,5 %.

[Ipumenenne HelTDOHHOR aKTHBAIMK B aHaIM3e OBCA

AHanu3d ¢ nomomel HeATpPOHHOA aKTHBAIMM B pPamMKaX M3YYEHHHX 3XECH
TPaHCMyTalM}t WM HEMHOTOUMCIEHHH 110 Da3HHM NPUYAHAM, & OCOGEHHO HOTOMY,
4TO OHM MOTYT OHTER OCYNECTBJAEHH TONRKO OYeHr HeGONnlM YUCTIOM JasopaTo-
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puit, pacnojiaranmax marepuanami, ACHOIs3yEMEMA LIA AAEPHHX 3SKCICPUMEHTOB.
Kpome sxchepumeHTa, MPOBEHBEHHOI'0 B [leHTpe ANEpHHX ucciaernoBaHuit
Kanapama ¥ DUTHPOBaHHOTO HA MPENHIYUMX CTpaHALAX, OTMETHM Takke TOT, O
KOTOpOM CoQO0WMaNocy B KOHIE IVIABH 00 3KCIEpAMEHTaX 3ioHHeNA 110 W3MEeHEeHWU
Ca B 0Bce, nocrapleHHOM Ha npopacTadue. OH OwI nposeneH A. B Jadoparo-
pau fAnepHuX #AccrenoBaHdil [fopuxa OpaA BO3UEHCTBMR Ny4YKa HEATPOHOB Ha 304y
3epeH~-ceuneTesel M 300y pocTKOos. Tawmum o0pasom, peur HIET O METOIHUKE,
oTJMyaoueca OT Toil, KOTopas OWiIa pa3paldoTaHa ¥ NpakTéxopanacs B Kanapa-
me. B [opuxe OHIO Taxkke OIpENeJeHO KH3MmeHesHue K IJa 0Bca; MM 3TC BANEIU
B HcciaenoBaHuax 3pHIead B 1974 r.

KomveHTapud [0 IOBOLY OCpaTMMOR TPaHCMyTaly# Xeje3o/MapraHel

HacTosmaa ryapa HaXONAT OpPONOIXeH4e BO II TOme: npeBpalleH#e mapraH-
II2 B XeJIe30 KaK CJAeHCTBAE OpopacTaHUA HEKOTOPHX BAIOB 3epeH, Mn + H — Fe,
MOXET OPOMCXOAATr, B OCPATHOM HampapieHan B KamHAX: Fe — H - Mn. 3To npo-
MCXOIAT Ion neficteaem maHrasodaxrepuit, geppodaxrepuit # T.IZ., CHOCOGHHX
OTHAMATs aToOM BOZOpONA OT aroma Xxejesa, OCTaBiIAAdA mapraHel. JITO 00pasoBa-
HUe mapraHia HaduoZaeTcsd B HEKOTODHX leuwepax Wid Ha MOHymMeTax, TaK ke
KaK Ha KavHAX 3amKa baHTeait Cpelft B KamOomme, wiud comepxaueit xemeso mo-
cyne, IVIATeNrHOE BpemA 3aKONaHHO# B 3ewie: ralo-pomMaHckad mocyrza us Jok
Mapus (Kimmep). CremoBaTeNpHO, 2TO MPOUCXONUT BO BIAAKHO{M cpene, Oaaro-
NPUATHON IIs pasmHOReHUA Gakrepuft., Sl npmeomwnr B Ipyrdx padorax gororpa-
dun vacTell KamCGOMEMIACKAX MOHYMEHTOB, IOEBEPTHYTHX TaKkof araxe, KOTOpyL
HasWBapT "4epHoit Gone3Hpl", NPUYEM KaMHd CTAHOBATCA YEpPHHMM Ha JOBEpX-
HOCT# M3-3a OKHUCJIOB MapraHIla, KOTOpHE MEeCTamMil MOTYT JOCTHUI'AaTy TOJUMHH
9-6 MM, MHOTIA GOJplle; ITO [POMCXOOMT HA XeJe3UCTHX IIeCUaHUKax. ITO He
MOKET OHTp MACrpauueir Mn, KOTOpHH COIEpXATCA B BAJe NPUMECH B KamHe, [10-
CKOJIBKY MECTaMd HAXOOAT KaMHU, y KOTOpHX MOBEPXHOCTHHE colf mapradua B
100 pas Gorave Ha Mn, uYem BCe, YTO MOT OH COIEpPRATH 3HOPOBHIl KaMEHE.

fl oTmeyasl Tawkke, YTO NPOM3BOICTBO Keje3&, WCXOHS M3 mapraHua, GuIO
nayveHo II.bapaHxe, 3apemyiouum Jgadoparopueit opraiudeckoit xumum B [apuxc-
KOM NOJUTEXHUYECKOM UHCTUTYTe. [[ONpOoCHOe H3INOKEeHHe ero HCCAeOBaHUR He
OHIO OMyONMKOBAHO OO0 ero cmepru. Tem He MeHee, B NMUCBMAX OH NpUBEN] MHe
HeCKONRKO PEe3yNnTATOB, NOJYYEHHHX [O MpOpPACTaHMl BHMKM, Tak KAk A [PHABIEK
€r0 BHAMAHAE K 9TO o0paTdAMONl peaKwiy Xe.e30-MapraHell, peann3yeMoit Mix-—
poprainamamd. O CTaBWI HA NpOpAaCTaHWe 3epHA BUKA B GUIMCTWIIMPOBAHHOM
Bome. HaunHag ¢ 770 muA, OH MPUGABIAT K CBOeH BONE ONpENeNeHHOE KOMAYe—
CTBO cyasdara mapradua. [Ips c6ope ypoxad oH KOHCTATHpOBal, 4YTO B POCTKAX
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HayalpHasd macca Xeje3a 3epHa OKasHBalach yeeauyeHHof B 25 pa3s. 3ameua-
TEApHHA pe3yNsTAT, KOTOpHR A UHTEpnpeTApOBal, TOBOPA, YTO KOIPIMIMEHT
0e30IaCHOCTA 3epHA OYeHr BHCOK, [IOCKOMBKY ero gepMeHTH CMOCQOHH TpaHC-
MyTHDOBATE B XJ630 B 20 pa3 Coinile mapradiia, 4YeM COIepXaHHe Xeje3a B
3epHe. Macca KOGABICHHOTO MapraHna, SKBABANCHTHAA TAKOBOR NONYYEHHOIO
Eejnesqa, B KOHOR 3KCMepumeHTA oCHapyXeHa He (Hjia, NOATBEpXIas TAKAM 00—
pasom TpaHcmyTaime Mn B Fe.

Taxum oOpaszom, NpencTaBAAeTCA, YTO B OpOpacTamndX pPACTEHHHHAX peak-
IMA NDPOMCXONAT B HampasieHHH Mn - Fe. [Io kpaitHeft mepe, y HCIHTaHHHX pa-
cTeHxt, YTO B HACTOAmMEee BpeMA OTHOCHTCA TOIsKO K OOCOBHM: BHKEe H YeyeBH-
1e. [loaToMy NpexmeBpeMeHHO BHBONMTy Odulee HmpaBwio, 4 GyHmeT MOJIE3HO pac-
IIPOCTPaHUTy 9TOT IKCOEPEAMEHT HA NpyTHAe BANH pacTeHAl. f NMpPATOTOBHE OXHO
ficclelOBaHHe 10 OBCY; HO A3-8A TEXHAVECKOI'O IPOHACHECTBAd OH He MOr OHThH
npoeeneH Kak cilenyetr, A ecad Fe onpenensncs KOIM4eCTBEHHO, TO IIA Olpe-
IeJieHHAs Mn He OCTaBaloCs IJOCTATOYHO MaTrepdana. [[oka y meHA He OHIO BO3-
MOXHOCTY [TOBTODHATE 3TO MCCIENOBSHHC.

fl HanoMMHan, 4YTO CBA3p XeJe30-mapradel] CWia Takke BHABAEHA B MeTal-
NOreHe3e mapradiua. B Tpyme 3a 1963 r. (mepeusmaHHom B 1966 r.) "EcTecT-
BEHHHE TpaHCMyTalMa" A BHOESNAT 3TOMY ONHY IViaBy: Joodo#t muHepan maprasna
COomepxAT COArlie WIA MeHsplle Xeaesa, KOTOpoe TPEHCMYTHDYETCH Ha MOBEpXHO-
CTH B MapraHel CarKTepHajsHHM HyTeMm, HO dame 3TO [POMCXOIMT B CepenvHe
OpH TEKTOHMYecKOM neficTBau (OUeH®R BHCOKOE AaBJIEHAe @ BHCOKAA TEMIEDATY-
pa, OpAYEM 3TOT TANl PEaKIdd He ABRIAETCH KIACCHIECKAM ATOMHHM CAMFHAEM -
cM. Tom II). BTO TeKTOHUuUecKoe melfCTBME BHWTERAET Takke A3 KOANOKBHyma B
Kuepe, OTYETH KOTOPOro O omyoaAxoBanH B 1973 r. WHECKO nom HaspanHeM
"T'eHe3uc HOKemOpMlCKUX OCpa3oBaHAil Xeaesa M mapraHua” (Ha arrmmfckoM,
pesome Ha (PpaHmysckom). B 3TOM TexcTe Haxonmum §pasH, OOKA3HBapUHAEe, dTO
maprasel MOoABAAACA B DANE KUCANX OOPON, BYJKAHUYECKM KUCINX, WIA [IDH Me-
TaMopfUame TaKMX MOpoN, Kak rpPaHuTH. TaM HaxomuM Takue Ppasu, kax (c.
123): "OTKyma npaaia MMHEPATN3AIMA B CBA3M C BYJIKAHA3MOM, OCOGEHHO C KM-
CTOTHHM ByJKaHU3moM?". "UmeoTca A TIyCoKHe pe3epByapH MeTALIOreHesa B
CBA3HM C HEKOTODHMH MarmaTiuecKkuma "pesepsyapamu’ ByJAxaHoB?". "M xe
3TOT METaLIONeHHHH (ponecc ABNAGTCA SHIEOTEHHEM...": Kak BimuM, npodiaema
00pa3CPaHid MapraHua MOCPEeACTBOM TPaHCMyTAUMA Xeje3a [OCTABIeHA Ha Mek-
AYHAPONIHHX KOHTpeccax IO T'eoNOTMH, Tak KaKk KIACCHYEecKad Hayka "He peinn-

1a JedCTBATENRHYI0 TPOGIEMy NMPOUCXOKISHUS MAPLaHUa B ero MECTODOXICHUAX,
KOTOpHE OGHYHO DacloNaraoTCA Kwlamid WIM [LIaCTami, IEMOHCTDHPYA CBA3y C
TEKTOHHIECKAMA CHISIKaMii KOHLZ NOKeMOpUdA, COCTABJADIMMA BAXHOE DasBATHE
KNCIOTHHX BYJTKaHMYECKUX MOPOL Havyala 3TOr0 IMKIA". CEYeHAT 3emm C ovye-
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BAIHOCTRI0 [TOKa3HBANT, 4YTO MECTOPOXISHME MapraHUa He IMeeT HUKaKoil Bo3-
MORHOl CBA3# C BooGpakaeMoit IIyGOKoX marmoit.

Bo II Tome HacToAmero Tpyla s MOKa3al, YTO [On geilcTeiAem OuYeHp BH-
COKAX faBjieHdit 4 Opd BHCOKOE TemmepaTrype B I'paHaTe, OCHOBHOM MUHepate,
Had/uIanocs CyUEecTBeHHOe yMeHslleHMe Mn. JHaye roBopA, peaxuds morvia Ou
UnT4 B 0CpaTHOM HANpPABNEHAX B 34BACAMOCTA OT TOr'O, ABJASTCA JI MUHepal
KUCJIOTHHEM 474 OCHOBHHM, 4 OWIA OH HEOOXOIMMH CeDAMd CACTEMATAYECKAX UC-
caenoBaHufi mepel TeM, Kak BHBECTH HDPABIIO A CNENaTy CPABHEHAT C TeM, YTO
HadIomaeTeA y pacreHuii. [/60 B OCHOBHO% cpeme pacTeHWsT TOXe, MO-BAIMMOMY,
JeagioT He Mn, a Fe, Tark 4TO HaOMOZAEeTCA HexBaTKa Mn. BO BCAROM cayyae,

Y KalslePOCHHX pacTeHuil, TaxkdX Kak OBeC, Ha CHMNKOM U3BECTKOROft MOuse,
BHpal0aTHBaeTCA HeXBaTKa Mn, Jaxe NP4 €T0 BHECEHAX B gouyBy: 3TO "GONE3HY
Cepux NATeH". AHamA3 JACTBH (pomeHTans (BMI KOPMOBOTO OBCA) IOKA3AN, YTO
IpY CJMIKOM GQJBLOM BHECEHMM U3BECTH COXepxanue Mn magaer or 202 mo 52
M.L. B CyXOM BEWEcTBE. ITO MOKHO CHIO OH [PUIACATE TOMYy aKTy, YTO MAK—
POOpraHi3mMH, KOTODHE TPaHCMYTHDYOT XelIe30 B MapraHell, He MOTYT Pa3sMHOXa—
TBCA B NOYBE NpPH C/MIKOM IDOBHIIEHHOM pH. B ceilscKoM Xo3fflcrse HatumomeHus
B 3TOM HaOpaBJIeHMA MHOIOYACHKEHHH. M3JIHIHAA U3BeCTy HA HACTOAMAX HPHBOMAT
K HeNOCTaTKy Mn B TpaBe, OTKyLa Oecion#e KOpos. [IpoGrema MAKpPOGHONOTHH,
CBASAaHHa#A C mapraHileM, Owia doxee MONPOCHO DAcCCMOTpeHa B Tpyle "TpaHcMmy-
Taugd OpAd cHacHx sHepraax” (4spmaHas 1964 & 1972 rr.).

Hanomen BHcKasupanme Bumiiepa, ¢. 114 ero kudra dpaHiIySCKOrO Aspa—
HEA: "Teneadc meTamopdHuecKHX mOpox": "B rpamarax, GOTATHX Ha Mn ¥ GemHHX
Ha Ca, HaOMOZEeTCA HOPH BOSpACTaHAA MeTamopidsma SBHOE YMeHplUeHHe COEep-
¥anng Mn0, xoMmeHcampyemoe yBelMdeHmeMm comepxaHAf FeO". Bo II Tome Hac—
TOAUEro TPyna MH QUACHBAEM JKCOEPEMEHT, KOTOpHi#t moOyawiId pearn3oBaTs ¢
IOMOMR0 OMMLAAIRHEX OpraHM3alylt 4 OOKA3HBaopmaR, 9To B rpaHare, nonsepr-
HyTOM BHCOKOA Temmeparype # O4eHw, CHUIRHOMY NABNEHAN, HAGADLASTCH YMEHp—
meRre MnO Ha 78 % (M COOTHOCHTENBHO yBEJMYEHAE OKCHIOB XeJe3a — MH K 9TO-
My BepHemcA Iansme ). BosmoxHuit mepexoll, 0e3 y4acTHA KIACCHYECHAX METOIIAK
AnepHo! ¢W3MRA, OT Mn X Pe Wi HaoGODOT, TAKMM o0pasom, HaNeXHO Nponemo—
HCTpEpDOBaH, TaK X€ KaK X nepexom OT Mn k Fe Opd KyanTHBApOBaHAR® pacTemal,
Kax 9TO MOKA3WBAWT MCCIENOBaHAA, BHIONHEHHHe B [lONATEXHMYECKOM AHCTATY-
Te, [leHTpe AmepHHX AccremoBaHufi Kamapama u OpA pasHREX KPYTKX ucciaenoBa-
HAAX B arpoHOMUA, [PAMEHEHAAX B CeJRCKOoM Xo3mficTse B T.x. YTO NonTBEepX—

+H*
JaeT, YTO peaKimp 25Mn;€§;26Fe MOXHO CYUUTaTy HOKa3aHuoil.
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B BAKJKMEHUE M0 CEILCKOMY XO3fUICTBY

BRIO BO3MOXHEM [aTe TOJNBKO HECKOTRKO [pdMEpoB, YTOOH BHABATE Cyule-
CTBOBaHde GHOIOTAYECKAX TpaHcmyTamyit y pacreHmit. M3rToxeHde BCEX ACCIEHO-
BaHut, BHIOJHEHHHX MHOO A NPYTUMA, 3aHATO OH ToACTHE TOoM. U maxe Hecko-
JpKO, eCId OH 3aXOTeNd IeTAIA3MPOBATH [IPUMEHEHHA, KOTOpHE OHIM CHEJIaHH.
3TO He OWIO moelt IefsD B HacToAmeM Tpyhe. f XoTes, OrpaHAvuUBad A3JIOKEHNE
HeCHONsKAMA BUOaMy pacTeHml, noxasaTs 49pe3mMepHOoe U300WIde MPOBEPOK, BH-
OOJHEHHHX VI IOKA3aTeNnCTBA CYWIeCTBOBAHMA TpaHCMyTAlMA HEKOTODHX 3je-
MEHTOB B AM3HA pacTeHuRt. [[ocae TOTO, KAK HOKA3aTEARCTBO BHIOOIHEHO, OTK-
DHBAETCA NyTs K APYTAM MONOCHHM ACCAEHKOBAHMAM MO HPyT4M Bdmam pacTeHuxl,
A TO, YTO MPOINEMOHCTPAPOBAHO, MOXET HEMEIJVIeHHO MQIYdATw [PUMEHEeHHe.

Mu Hafimem MHODOUAC/NEHHHWE OpAMEpPH NpAMEHeH4#l Ha KOHYMAKe fepa cneug-
alACTOB, OCOGEHHO TeX, KTO OHI MUoHepaMi CHONOTUYECKOI'0 CeNBCKOro Xo3sii-
cTRa. MOXHO GymeT OOpaTUT®CA K NpeBOcxofHol dyHIameHTansHOo# kHuMre "Kpar-
1l kype Ouwomoruueckoi xynsTypu" Maxa Bywe ¢ npemacioBuem Payia Jlemepa
Wi K "[IpakTHYeCKOMy PYKOBOICTBY [0 GMOJIOTUYeCKOR KylsType" A. me Ces
AHuc; "Moemy camy Ce3 XMMMYECKMX ynoOpeHuit" A.Buapna # T..., NpeIlHas3HayeH-
HHM Ing 3emrelelplieB. MmewTcs Takke ¥ Ipyrde, OoJee TeopeTHYecKde, U A
He X04Yy HasHBaTwy UX BceX. A IoaKeH Go0IarcfapuTs 3THUX [HMOHEPOB CHUONIOIH-
9eCKOI'0 CeJInCKOI0 X03fiicTBa, KOTOpHE cienaid Joiplioii BRIAN B pacnpocTpa-
HeH@e STHUX MOHATAN OMOIOTHYECKUX TpaHcmyTamil cpeid INEeCATKOB THCAY 3€M-
nenenvues, me 3adue Tapepa, Jlyu, Iowe, Poxe u T.n. n3 "Mature et Progrés";
Becc, Py 4 T.n. 43 "La Vie Naturelle"; Mepnan u3 "Nature et VYie" u r.&.
Torga Kak 3a paclpocTpaHeHde 3a rpaHuilefl HyXHO Ha3BaTsy cpend apyrux A.IW

ortd g Uranua,; II.I'esepra # ocodenHo Tawxxe X.BaHro, A.llexkamna u n-pa
Meraska maa bessrud; M.bpyHenmwinepa mig PepepatusHoit T'epmaHdu; Popand,
Idukkepca, AGecepa # mp. mig ClA; r-Ha # r-xy Po3eHakIpoB NI AHIVIMK, T-
=y Ceii6Teit i BcexX aHIVIOA3WYHHX CTpaH U wHO# Avepuxu; Komaxu, Onaxupi,
Ocaea u 1p. 14 JOOHWM M MHOTUX ADYI4AX, KOTOpDHE U3BUHAT MEHS 3a& TO, 4TO
f HEe CMOI' k23Barsy BCeX, YIOMsHem, Tem He veHes, OortueldwHo: A.lanadepa za
nomdln, OXa3a4HYY B N2DBOM DACNDOCTPAHEHAA MOMX KHAD BO PpaHimd, Tak ke
xax K.Pyno cperu arpovomoB # 3ewIelefdsliieB B 1962-63 rr.

Mo# GuaronmapHOCTd OyHyT OTHOCHTRCH TAKKE K CeJIpCKOXO3AKCTBEHHOH! ne-
proIMKe, KOTIPasg BHecTa COTeMOK BHRIAN B PACAPOCTPAHEHUS $A0TOTAYECKAX
TPaHCMyTali1% N0 Bcemy 1Dy B DA3KHOOGDA3HHX CTATEAX MHOTOYACTSHMHHX KBALU-
TIMDOBAHHYX COTOYNMHAXOB. Hasope, TOMLKO WIS JPAHIHLA, "ggriculture et
Vﬁe",,ezeMSCHqﬂuK ¢ Tapaxov 50 000 sx3zemmwiapos; "La Journde des Fruits
et I;ggwmes“ C TAD@xOM HEMHOI'O MEHmWAM 4 MHOT'ME IpYTHe C TiIDaXOM Hirze
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10 000 axsemmiApos. i He MOI'Y Y4YECTs BCE WHOCTpPAHHHE HEpUOIMYECKUE N3-—
JaHKf, CHelIAN3NPOBAHHNE WIN HET, KOTOpHe MyCAUKOBALIA CTATRM HA 3Ty
TeMy. CmacuGo Talke NpOApCEpaM DaUMOBENaHAS M TeJEBANCHMA JpaHLAd 4 3a—
TpDeHAIH, KOTOpHE MOCBATAIN Oepenaun, MANymAe OT HeCKOMsKAX MUHYT IO RECAT-
KOB MUHYT, UTOOH OXBATAT, OyCHHKYy B HECATKA MIWLIMOHOB ciaymareneil wi4 3pmn-
Teqelt. U eme xypHanem nmeteTmk:, TaxiM kak "La Vie Claire", soomymwenis-
emeM M.K.Heddpya, nycmaxaimam rpynn npmsepreHueP Ocasa: fus—flur ® 1p.

fl Gyny mamexmm oT TOro, 4TOOM 3a0HT%, TeX B HampoHaTpHOM odpaso—
BaHAM, KTO pEllA O3HAKOMATH C MOMMA DPadoTamd BCe BHCIHME HAIOHANIRHHE ar-
POHOMIMYECKHYE MKQIN, SaBACAUME OT ITOr'0 MAHACTEpPCTBA: B paMKax OILIaYXBa-
eMHX KyPCOB MHE OHJIO HpelIOXeHO M3IJIORATE TaMm Bompoc (a He B pamxax Jexr-
1p#k, OCymeCTBIZEMHX BHE ITHX KyPCOB MO HHMIPATABE ACCOLMALAM y4amaxcH).
Cnacudo nmaperTopam Jadoparopuit MHPA, KOTODHE MOXEJATA BHOOMHUTE HECKOTE-—
KO clielaqsHHX HcClaenoBaHuit no moeR npocwGe. Eme crack6o MUHMCTEDCTBY
CelIBCKOI'0 XO03dicTBA, KOTOpPOE HA3HAYAIO MEHA WIEHOM OnmHo#t B3 cBOEX Tex-
HUYECRAX KOMMCCHMA, 4 OpHa H3 HaudoNee HpPeCTAXHHX MKOI KOTOporo, HammoHa-
NpHH arpOHOMMYECKHt MHCTATYT, MPELIORANA MHe CBORl Goismoft ampuTearp,
YTOOH M3JIOKATE Tam MOM DaCtOTH B HECKOILKAX JEKIHMAX.

fl He MOT'y HasBaTs BCD Ty MONUEPAKY, KOTODYy® H NOTYIWI B CaMHX pas—
HOOGDa3HHX CeJILCKOXO3AHCTBEHHHX KPyTax, paBHO KAK BO Opanny3ckolt cersc-
ROX03gicTBeHHO! akamemud. HO KOHEYHO, ¥ 9TO O-YENOBEYECKH ITOHATHO, CIIy—
9al0Cs, TaKke OKa3HBATHCA B KpyraX HAYTOXHOI'O MEHRUMHCTBA HECOIVIACHHX
TOJIOCOB, IOCKOMRKY # HPOTUBOpPEYMN DEIICHMAM, ODUHATHM HEKOTODHMA ACCIENO-
BareaAMd WM OpenojaBaTeliAMd, 3aKpelOmeHHNMA ApOWINM. 3TO GyIeT Bcerua,
IoKa OynyT Jond, # JajoHTeH HanomMHaeT o6 artom: "Heun3d YTORETs: BCEM K
CBOEMy OTLy". 3Ta GECMIOZHAA ONIO3UIMAA He MMeeT GONRIOrO 3HAYSHAA, X,
MOXET COHTE, STO HENOYTATENRHO HANOMHUTE GENyMHCKYD norosopry: "CoGak# Ja-
0T, a KapaBad ugmet!™.

Peskuit poct mromanelt, Ha KOTODHX HCOOJIK3YETCA CeILCKOX03alicTBeH-
Had [paKTaka, comepramas KOHLEHNUAD CUONOTHYECKAX TPaHCMyTaumit, ARIAeTCH
cencaudonHem: 10 000 rexrapos B 1963 r., 100 000 rekrapos B 1966 r., Go-
Jiee OIHOTO MWILTHOHA B 1974 r. KpeCTrAHMH He MOXET MO3BONATE cede OHTEL
OLypaYeHHHEM WLMo3nAMA. OH ymeeT HaOMomaTs, 3aKaBaTy BONPOCH, BHUMCIATE,
JeJaTy BHBOIH. OH TaxOB TAKRke U [0 OTHOWEHHO K CKOTOBOACTBY. J0GAT MMA-
THpOBaTy yclex; Heylaua Cwia OH HPUTOBODPOM METOLY.

Teneps 3HapT, 4TO HaGMOIEHKE MONTBEPKIEET MPOUECC GUONOLAYECKAX
TPAHCMYTalMit PACTEHUAMU, KUBOTHHME, MUKDOOPTAHABMAMA. [loaTomy HUKaKO
CEPBE3HN METON GUOJIOTMYECKOTO CEJIBCKOI0 XO3AUCTBA HE MORET UTHOPUPOBATE

9TO ABJIEHHUE, KOTOPOE MO3BOILIO HAYYHO OCOCHOBATE TO, YTO paHee COCTARIA—
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JI0 TOJABKO [IpeIMET M3OMMpOBAHHHX HaduoneHul, Oe3 sBHOR CBA3H MEKILY HAMM.
B Hamy IHU [TOHUMEWOT, [OYEeMy B CALOBOLCTBE HeNp3f LOJIr0 I[IpPONOJKATE B TOM
¥e CamOM MEeCTe HMHTEeHCHMBHO KyJAsTUBMPOBATE KalsLEQOCHHWE PaCTEHHMA: OTMeva-
Ji, He OOBACHAA 3TOr0 cede, 4YTO 3TH pPACTEeHUs oOoralalnT NOYBy M3BECTHO,
¢e3 DOOPOBOJBHOIO WIM CIy4ailHOr'O BHECEHAA TyLa W3BECTM UM MMTpaIyii U3
nmonnoyBH (Ky/aAsTHBMpOBAHME NPOBONMIOCK HA OuYeHp OOraToit semle WiM Ha dep-
HO3emMe, A30JAPOBAHHOM OT HOMIOYBH 30HOH KpPOBENRHOTO CIaHLE WIA COMRUUMH
IUIACTHKOBHMA JACTaMH ). V3BeCTHO, [IOYemy pacTeH#e, SMIUPUYECKH OTHECEeHHoe
K xalplefodam, He HYKISeTCA B U3BECTH; HAIpOTHB Iaxe, OHA CTECHAET MM
IpPenATCTBYeT er'0 pa3BATiAN. B 3THX pacTeHdAX KACHHX 3emelNr OPOACXONAT pe-
akmA B HanpaBieHad K + HY — Ca. /MeHHO TakOBO HalpaBieHAE peaKlMd B
KuCJAOTHO! Cpelie, NpAYEM KHCIOTA ABIAETCA NOHODOM nporoHoB HY (B ocHOBHOM
Cpeie HalaoaapT oOpaTHyn pearlymn: Ha A3BeCTM 00pasyeTcd CeJauTpa coIviac-
Ho peakmma Ca — HY — K; HaGmomaerca ofpasomanie K 3a cuer Ca).

HeBO3mOKHO 31eCp BO3BPATUTBCA KO BCEMY TOMY, 4TO MH BHIEIH, ITOCOH
CKOHIEHCHDPOBATE 3TO. MH BAOMM HOBHE I'OPA3OHTH OTKDHTHE CEJInCKOMY X03gM-
CTBy. JTO [IOKa3HBaET, HACKOJRKO COMpOf OHIZ OUMCKA BEDUTE, YIPOWEHHHM
1 HanBHHM 00pasoM, 4YTO BCE CBOJUTCA K XAMUA B TOM, YTO XMBET.

[Tonsem GHOMOI'MYECKOT'O CEeJIRCKOTO X03facTBA pPe3KO YBEJIMYWICA C TOIO
MOMEHTA, KOTA2 CTAI0 BOSMOXHHM HallT# 14 Hero 3Ty HayuHyw 0asy, OON MM-
OyJInCOM TAKOTO [OHepa Kak liapar, Pyno, KOTOpHE HOwyBCTBOBAT 3TO ¢ 1962
I. 4 paspadoTal KOMMEDLMAIA3ALM0 METOLa CUMIOTHIECKOT'O CelnCKOTro XO3sfl-
crBa B 1963 r. no coryamerdam ¢ Payznem Jemepom, TOINAa KaK 3TOT OOGAEN-
Halt, ¢ HaHom Byme, moGaB#n Tylna a3poCHOe yHOGDEeHAEe KOMIOCTOM HO BHIBHHY-
TOMYy aHIVIMYaHAHOM I'OBapIOM METORY, 3KCIepMMEHTAIRHO IPOBEPEeHHOMy CHada-
na B UHmome (3Hnp). 3artem Tapepa a1 Jiyd HECKOALKO MECALEB COyCTA OCHOBa-
a "Mprposly & mporpecc” - accoimamp Gea KOMMEpYEecKoR Iend IWIA pacrnpoc-
TPaHeHAA METOZOB OMOIOIMYECKOTO CeNMsCKOr'o xo3ditctBa. (HM O3HAKOMIIH, Ha-
NpAMep, C TAK HA3HBASMHM "OHONAHaMUYECKAM" METOLOM, [OCTYJIMpOBaHHHM llra-
AHepoM, ycoBepweHcTBOBaHHEM [Ipailfbepom (OH OCHOBaH Ha MCHOAR30BAHMA KOM-
mocTa C HOGEBKOH aKkTHBATOPOB, MOMYYEHHHX MOCPEHCTBOM mauepaima # JepmeH-
Tall HEKCTOPHX pacTeHMil: xBoma, KpalydBH H T.I.). BIOXHOBATEIA 3TOrO0 Me-
TOLA, O0COOeHHo lijajifipep, Radimonald A3MEHEHNA KAYECTBEHHOI'O M KOMAYEeCT-
BEHHOIO COCT&BOB [OYB NOX HEACTBHEM HEKOTODHX pACTeHM# MpH GHOXMHamye-
CHOM KyJIsTABADOBAHAA WA NpPUCYTCTBAE B DACTEHAAX HEKOTODHX 3JMEMEHTOB,
KOTODHX He OWIO B Mo4yBe. B neficTBATENEHOCTA ®e OHM HalIpgara SAoIoraye-
CKit€ TDaHCMyTalld, He 3HAd STOrO, COBCEM Kak I'-H KypmeH.... Ho Teneps,
KOr'Za ecTw OCBACHeHHe, HU3GerapT ACCIenoBaHut, NMPOBOIAMHX HAyTaH; MPOGHHE

wara cpege
JICHE X WIHAMyMY, B pacnopasenmn ecrs Heckomsko npapir. Kowewwo,
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eCTp eliile MHOI'O 3KCIIepMMEHTOB, KOTOpHE CJIeNyeT Npoie]aTs, MyTs OTKDHT
I MHOKECTB& MCCHIenoBaresici, YTroOH ACOHTATy NOBEAEcHAE I'DOMAITHOIO 3dcka
BAJIOB pacTeHull B yCIOBAAX pa3sHOOOPA3HOTO KyAnTABHDOBAHMASA.

IJTA ACCAENOBaHAsI CAeNyeT PacHpOCTPAHUTy TaKEe HA CEJbCKOXO3AWCTBEHHHX
XMBOTHHX. MH YBANAM 3aweyaTespHHE pe3yAsTaTH, MOXyuYeHHHe KpHCTAaHOM Ie
MonGpusoHoM, B A2 oT 16 (despama 1973 r. (cc.35-41) B "La France Agricole".
Mu HaitieM NDpMMEHEHMA DeKUIBIMIMKALAA [TOCPEXCTBOM MATUHKA, BHUEHUAS A3-NOA
[epa BeTEpPAHAPHOI'O JOKTOpa KMKAHIOHA, KOTOPHE MNHTAETCA COPUMEHTADOBATH
BEeTePHHADHYD MENMLMHY CKOpee K MpOofMIaKkTMKe 3adoNMeBaHdit CKOTa; MH [TpOoY-
TeM Takme TPYJH O-pa Hese 4 T.I.

Brarogapsa BcemM 5TMM [IKOHEpaMm H NDOBEDEHHHM SKCOSPUMEHTANIRHO [ODAKTH-
YeCKiM MeTOLaM, CHOIOrd9ecKsAe 3emielieside ¥ CKOTOBOLCTBO INOIyYMIM HEOOpaTH-
Ml B3JIET, TOINA KAk XMUMAYECKOe 3emiaenenue mueT, M GHCTPO, K CBOGMY KOH—
Iy, TaK K2K OHO OpUII0 K HEeOOXOUAMOCTHA 3aTpaT GONBULEr0 KOJAMYeCTBa Kavlopiid
(m1sa mpousBoOnCTBa XuMMUecKX yHoOpeHuit, CBOMX MECTHIMIOB ¥ T.I.), YeMm
MOTYT JaTs ypoikau. Korpa CalaHC ABIAETCA HACTOIRKO JedulLMTHHM, 4YTO Hedu-
DAT Jaxe pacTeT OYyeHsp CHCTPO OT IOLa K Ioly, TO Kpax OGad3ok. OTcpouka
He MOXeT OHTp HOJIOfl. ITO 3emilelende XMBET KA KallHTal UCKomaemoll sHep-
ram. A Tefepy XOpOmO OCO3HAHO, UYTO STM HUCKONAeMHE De3epBH OT'PaHMYEHH.
Bor mosemy Oyiymee TONRKO 32 TaKAM 3eMICHEIdEM, KOTOpOE yMEeT HCMONR30-
BaTh BEUHHE # BO30CHOBMAEMHE BALH SHEPruM, TaKkde Kak coiaHeyHasg (WM CKo-
pee, goToconHevuHana) SHEpPTHUA, MAKDOOPIAHU3MH 4 T.I.

Hanomium, 9TO GHONOr#YecKoe 3emienenne, o kpafineit mepe, HOTHUHHO
CHOJIOTAYECKHE METOJNH, CepresHHe M 3PPeKTUBHHe, BCe OHM ONMPADTCH HAa IBA
Hay4HO yCTaHOBIeHHHe Jaxra:

1) CoxpaneHde rymyca, KOTOpit NONIEPRMBAET B [OYBE CEOD CTPYKTYPY, CBOD
[TIOPACTOCT®, CBOD CIIOCOOHOCTE K MMKDOCHONA XuU3HM, CBOE CcomepXaHWe OpraHu-
YeCKUX BeulecTB. A 3TO U ABNgeTcA 3anavyedt komnocTa. Peup He UOET HUKOMM
odpa3oM O BO3BpalleHMM K NPUMEHEHMD HaBO3a TaK, KaK MCIOIs30BAICH [pexme:
OH (PEpMEHTUPOBAT aHA3POGHO, Pe3yAsTATOM YET0 OHIO MMPOU3BOICTBO aMMUaKa,
OTKyZa. IUIOXO# 3anax u norepa a3ora. TOLHA Kaxk a’pocHas JepMeHTauMs Kom—
lI0CTa AaeT HUTPATH, OKUCIANUMECH B HUTPATH. BOOOABOK HYRHH MUKPOOpraHW3-—
MH, BHOCHMHE YEpenyouiMUCH TMONCTWIKaMA C ITONOPOIHO} 3emiell Mexpy pacTu-
TEJbHEM BEWECTBOM; IUIOLOPOIHAA 3EMIA COTEPRAT OT 2 JO 3 MWLIMADHOB MUK—
POOPTaHU3MOB Ha Tpamm 3emin. A3podHas (epveHTAlys B Iepsoe Bpema naer

nonkem Temieparypu npavepHo nio 70°. Ha sTowm YPOBHE €€ OCTaHaBINBAT C
ToMOMED CANBHO! BEHTHIALMHA, PA3MENMBAHAA (Teleps 9TO MEXAHA3MPOBAHO).
JTOIO MOXBEMA TEMIepaTypH NOGABAOTCA, TAK Kak ero De3yisTaroM ABIAETCHA
paspyuieHue npopacTapme#t CIoCOGHOCTH BPEMHHX 3€peH pacrennlt, cayrampix miq
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[pUTOTOBNIEHA KOMIOCTa, B pe3yilgTare yero paspywaonTcA WHPeKIMOHHHE 3a-
porsm (KOTOpHE He HBJIAKTCA TEpMOGWIpHHMM ), BHOCUMHE IedeKalpsaMi XUBOT-
HHX. 3TO He OTHOCHTCA K HaBOo3y, OCTaRIEHHOMY B Kyye, WIH K H2BO3HOH Rd-
Xe B TpaHmee. HalomHim, 4TO XAMHAYECKOe 3emielfenie MMOCTeNeHHO paspymaeTr
I'yMyC, OTKyZ3 MHOT[IA BO3HHKADT KATACTPOQMYECKMEe CHTYAlMMA: 3ewid He ABIA-
eTca GOJplle CBA3aHHOA, He gBAAeTCA Joadnlle rycyarofft, yHOCUTCHA NpA clera-
HAM pyUseB, OTKYLa [IOTOKA TPA3U, KOTOPHE OCpYmMBAOTCA Ha Iopoja, BCe efle
HaXOIAWMAXCA B HOMMHAX; ITOCTENEHHO OCYW[eCTBASETCA OyCTHHMBAHWE [IOYBH.

2) 3amelleHue

Kraccuyeckoe xumMyeckoe KyJsTUBADOBaHME 3apOmATOCE B cpeudHe XIX
BeKa, Korna Owia BHIBMHYTA HauBHas WHASA: BO3BpamarTy B IIOYBY Ty Maccy
3JIEMEHTOB, KOTOpasA YHOCHTCA YPOXaaMMd, MOX [peJIoroM He OCENHATE [OYBY.
3TO Owia NpocTad 381aya Ha XMMMUYeCKHMik GazaHc., Torma He 3HAIM O TpAHCMY-
TAIMA, OCywWecTBIAemoft pacTeHMAMM ¥ MUKpoopraHMamamu (0 MOCAeHmHKX He 3HA-
JK COBCEM, CO BCeX TOYEK 3peHMA). A Belr TO, YTO HYXKHO BHECTH B [OYBY,
YTOOH DACTeHUA He WUCIHTHBAIM HENOCTAaTKa, He JBIAASTCA KOHEeYHHM [IPOXYKTOM,
YHOCHMHM YpOX2em, HO IIDONYKTOM, HeOOUXOEMMHM CHavaila, YTOCH IaTe KOHey-
HHil NPONYKT mocye nefcTBUA PepMeHTOB MHMKDOOPI'aHU3MOB M KIETOK pacCTeHHil.
HyxHo "samecTuTs" ywemma#t ajeMEHT IPYTHM SJIEMEHTOM, HEOOXONMMEHM IUIA Me-
Tadonu3ama pacrenna (WM XUBOTHOTO). KMBOTHOMY HE BO3BpallapT ero OTGPOCH
IIOZ, NpeIIOroM BO3BpaileHAs eMy BCeIo, 4YTO OH oTepai. He ¢ TarkuMd NPOCTH-
MK HIeAMA MOXHO NMONINEepXMBATE B JOOPOM SIpaBuMH EABOTHOE, MOYBYy. BO3Bpa-
Hatey - 3TO OmMKOKA, HYXHO 3aMemaTys. KansuefodHoe pacTeHue CONSpPEAT Kalp-
uiit: yHeceHHWH ypoxaem Kalsipiit He cjemyeT BO3BpaNaTy B NMOYBY, STO YOUIO
OH pacTeHHe; emy Hy®eH Kaumit (KoTopult B GHOIOrMYECKOM 3eMIENeNiH BKIO-
4aeTCA B TIOYBY C P&3MOJNIOTHMM CTeCNAMM NaMOpPOTHUKA, KYKypy3HW H T.HK., 60—
raTHX Ha NOTal pacTeHuit).

Takum oGpasom, BHIHO, HACKOJIRKO INMIyOOKO cJiefyeT CHOBa pacCMOTDETH
BCD KJIACCUYECKY arDOHOMMD BCJEICTBUE padoT, ONMCAHHHX B HacTosmed HHU-
re.

YToOH He clenarTr TPYL C/MLKOM OGBEeMHHM, MH JOIXHH GHIA OCOHTH MOJ-
YaHMeM MHOT'O UCCIeJOBaHWd, BHIIQIHEHHHX B ADYIUX odracTax. MccrnenopaHus
Mo 006pa3ocBaHup MONA BOAOpPOCHsmMd (paccMOTpeHHHEe B "ECTECTBEHHHX TpaHCMy-
TaMAX" ) U 10 KOTOPHM MOXHO OHJIO OH HAMMCATE COUMHEeHMe, HaCTOARKO MHOI'O-
YACTEHHEMA SIBJIAIOTCA 3TH 3IKCHOEPUMEHTH. MccieloBaHMA no uameneHup gocdopa
(1°% u3pnanue "lloBonos" ), I'le Mu NMoKasamm u3MeHeHue P u Ca mpM mpopacra-
HAM COX  corracHo “Taduuuam" JI.Pannped (puc. 20) U cornacHo muccepTaLmu
N.Konena (puc. 21 u 22). fl 3Haw TaKkke, 4YTO M3MEHEHUE colepxaHua P B npo-

PacCTaoWeM ropoxe OHIO [OJIYYEeHO, N SKCIEPUMEHT OHJ HOBTOPEH B JladopaTopuu
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"Agriculture et Vie" B AHkepe, HO 10 MOUM CBELEHMAM elle He [OABMIOCH
HUKaKO! MyGIMKALMA O 3TUM UCCAeJOBAHMAM K MOMEHTY, KOTIA A [AUy 3T
CTPOKA. Kak M HEKOTOPHX JIpyTHuX.

MI
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89,2

D ITepen npopacTannem
ITocae npopacraHns

43,38 48
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Puc. 20, WameHeHnne P u Ca npM NpOpPaCTaHUM COM. BHAUEHMA B MI' Ha
100 3€peH, NpUBEJIEHHHE K CONEDPXAHUMD BOIM B mpopocuux 3epHax (mo "Tad-

JuriaM” JI.PannBeH )

91 4

90 J
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88 ]
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Puc. 21. UsmeHeHue olwero P mpu npopacTaHMy YEeYeBUIH BECHOMR

C Tem, YTOGH MORHO OHJIO HacTaWBaTy 3ISChr HA HauooJee CBEXMX paco-
Tax M JaTy GoJplie MONPOCHOCTER MO UCCASNOBE8HHD, KOTOpoe CHIO NPOBELEHO
OUYEHp WUPOKD, DACCMOTPEHO [IPOM3BONCTBO KalslMA KATpUePOGHEM pacTeHHewm,
npuyem B KavecTBe BHOPAHHOTO pacTeHusa Owl oBec. Tak Kak Jyywe MOKa3aTh
ABNeHNE TAYOOKO, 4em MEepedyuCiATs, MHOXECTBO MCCAeNOBaHMit, OMUCAHHHX CJNI-
KOM CRATO, YTOOH KX MOXHO OHJIO OW BOCIHDOM3BECTH CO BCEM 3HaHMem IeJa.

fl yBepeH, yTO 3TOT npumep OymeT yOeHNATENpHHEM Oiaromapsa fpoABJIeHHOR
TIATEJBHOCTH H CBEDPXOCWINAKN 3KCIEPUMEHTOB, BRINYANUMIX COTHX aHAIU3IOB, OXBa-
THBAOMAX JECATKA THCAY 3epedH. Takum o0pasom, IAOKA3aTelsCTBO CyUSCTBOBA-
HAA CUOIOTMYECKAX TPaHcmyTaimit NPOBEIEHO XOpoio.
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Cepre3HHe OpraHU3alMi CHOIOIMYECKOI'0 3emiIeleNNA, O03aC0YeHHHe Hayy-
HHMJA OCHOBaMM, CO3HS30T 3TO M Camd MPUCTYNapT Ko Bce dojee pasHOOGPA3HHM
ACCHENOBaHUAM 0O fpUMeHeHMD (MMENTCHA pAasJUYyHHE METOLH CHOIOTMYECKOro 3e-
WISLeJHsd, HO MHOI'JA OYEHy DYTUHHHE, OSMIMUpUYEecKHe, 3acTHBlUMEe; a Bellp B
Ham{ JHA, YTOOH WOTA Blepel, HEOOXOIMMO MMETp HEyUHHE OCHOBH).

P mr

112 -
111 .
110 4
109 -
108 4
107 -
106
105 |

104

1 5 8. . .1:2,I[HEI7[

1
23 voua 30 vroHa 4 Hwan
...4_7

Puc. 22. Iipyroe msmenenue oguero P (Ha cBeTy) fp# mpopacTaHuu
yeyeBMIH JeTom (mucceprauus X.KomeHna)

Tax, Hanpamep, AHANKATOPH meTola Jiemep-byme, 43masHa HamdoNee pac-
OpOCTpaHeHHOTO BO PpaHiyM, HPACTYHANT B CBOEH Jas0paTophd K DRCHepAMEH-
T8M OO0 KyJxTABAPOBAHAD C TOYKA 3peHHs CHQIOIMYSCRHAX TPaHCMyTalmik. JTO
fIBNeHREe HEBO3SMOXHO He YYHATHBATE, €CHH XOTAT 3aHMMaTBCA NeflcTBATENARHO OH-
QIOrAYeCKEM SemiIejnejdeM, OOHATE IOBecHUe pacTeHult, XX B3aEMOmeACTBHE C
nouyBoff, ¥X IATaTe]sHHEe HOTPECHOCTH, NpoBeleHue ymodpeHus (To xe camoe
LA pasBeleHHA CKOTa). ¥Hage B CTOpoHe ocTaercA QyHAAMEHTAIRHOE CBOICT-
BO TOr'O, YTO XMBET; HeJp3A IIOCTyIaTs B Ayxe [IpupOmH CBOAA 3emiIenenRue
K NMPOCTOMY XAMWYECKOMY BOIDOCY, 38HAMAACH B JEHCTBATENBHOCTH KCKMOUUTE-
JBHO XUMAYECKMM KyJAnTHBADOBAHMEeM. A Belly Xu3HR, XABOTHAA WIA pACTUTENs-
Hasg, [PORBARETCA B (u3AYecKHMX, (PU3MKO-XMMUYIECKAX, 8 He HACKMUYATSIRHO Xd-
MAYECKHX B3aumoue#cTBASX.

fl mymao, 4YTO OOCmECTBO, KOTOpOE 3aHMMAETCA PACHPOCTDAHEHAEM BHUEHA3-
BaHHOT'O METONA, ONyGNUKyeT B CBOEM [lepHOIMdEecKoM M3feHad "Agriculture
et Vie" pes3yJsTaTH, KOTOPHE OHO NOIYYWIO A eme NOAYYAT Ha OPEeIMEeT H3Me-
HeHAd pa3iA4yHHX 3JEMEHTOB B XOI€ IKCIEpAMEHTAIBHHX KyJpTHBADOBaMAR B Ja-
Goparopad, MCXOIf U3 3S€DeH, MOCTABISHHHX HA IPOPACTAHKE M KyABTHBADYEMEIX
B KOHTpondpyemolf cperne B TeyeHHMe HECKONRKAX HEUEJB.
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Ong HawiA, Halupamep, OpZ KyJsTUBAPOBRHHA I'OpOXa yBeJXYeHAe Ha 61 %
Na, Kpome n3meHemul Mg. P, Ca, K. UccuemosaHde mo cepe HaXOZAIOCE B CTa-
JIAd BHNIOJHEHHAS, KOIa BAUHHE arpoHom kax bBywme (om#s 43 coaBTOpoOB meTona
Jemep-Byume ) mospouan mHe (KoHem OKTAGPS 1974 r'.), YTOCH COOGHATE MHE pe—
3yJApTard asHanasoB. {1 He CyLy OPABONATY: [TOAPOCHOCTH HO MX OyCIMKALMA HC-
CIen0oBaTesAMA ITOR JadopaTropud A YIOMMHAD TOARKO JIEMEHTH, IVIS KOTOPHX
OWI# BHABIEHH TPaHCMYTAUMA OpY KyIsTUBEPOBAHMM IOpoxXa. [MPpoBHE 3HAYEHAS
#3mMeHeHUE 4 IKCOEepMEHTalgHHE POTOKONH GYAYT OIVIAMEHH B IAlpHeiilem.

XK.byme samaica Bompocom O meficTBATEIRHOCTH yBeduueHus Aa, aiemedTa,
KOTOpHZ A Mai0 OpAHAMANT BO BHAMAHWE B MOHX KHUraX, B DacTeH4AAx. f emy
TOBOPAJI, 4TO 3TO yBejdYeHAe OHIO HODMAILHHM, 4 OTCHIAI €r0 K MOEMY Tpy-
Ly "TpaHcmyTamme npu caacHX 3Heprax", rie, Hau#Hasg c u3gaHud 1964 1.,
s oucan, c. 60, YTO CHIO KOHCTATHPOBAHD yBeaudeHue Na mopamxa 60 %, npa—
YeM SHAYCHMs JaBalX "OuYeHy [SpEMEHHHe CpelHWe BEJUYNHH [pH Mepexomle OT
BUIa X BANy". Tam HaGmomanacy Xopowasd CXOHMMOCTE, [OITBEPRISHHAS BTODHM
9KCICPUMEHTOM, PEe3yApTaTH KOTOPOre MHe OWIM COOCHEeHH B HOofdpe 1974 r.
Iasamy yseaudeHne Na Ha 57 %.

SHawITENEHO CoJpliee yBesdueHuae #a GHIO OTMEYEHO TaKke B OKTAGDE
1974 r. m1a oBca, NMOCTABIEHHOTO HA NpopacTaHie B Teuerde 3 Hemeny SoHIe-
JIEM, KyJsTUBADYEMOI'0 B I'€PMETHYHOM [IPOCTPAHOTBE, 4Yepe3 KOTOpOoe MPOXONMI
BO3NYX, WapKyaupyouu#t co ckopocrso 1 m/c, guasTpyouaiica wepes rumpoduis—
HyD BaTy TOUMAHON B OOMH METDp ¥ HODOMHBAeMHil MOCPEeiCTBOM MNPOXOXIEHAR Ye-
pes npe CRIAHKM C NACTHLIMNPOBAHHOK Bomok ¢ modaBkoit 30 ma HC1 Ha 1000 mn
BOTIH, YTOCH IPemNOTBPaTATr BCAKOe ClydaftHoe nocrymrenue Ca, Na, K ¥ T.1.
C MHIpH. AHAIA3 ATAKBOTHHX 4acTe#, mo pexomeHmaimd uadxa-gaepdxa A...
43 JJOpAXCKOTO NONATEXHHYECKOTO MECTUTYTA, NOKTOPA ECTECTBeHHWX HayK, Ol
IoBepeH DefepanrsHOMy UHCTATYTY MCC/ISNOBAHMI BEMECTBA ATOMHHX DEaKTODOB
(oxono liopuxa), YTOOH PeaTd30BATE SHAINZH C OMOMED HelTPOHHO! aKTHBaIWM.
JTa MHULMATABA A... [OKa3ala OYEHy CWIBHOE yBeasdeHdae Na, KOTOpoe A He
OyAy 34eChr pasBMBaTh OO YETHpEM HpHYMHaM:

a) K aTomy BpemeHM AMEeTCA TOMRKO HEGQUBIOE YACIO IKCHEPUMEHTOB MO
nameHenmn Na,

G) 1 He 3ape3’epBAPOBANl HAKAKOA TAABH LA 3TOIO M3MeHeHus NMa B cedlp-
CHOM X03AACTBE, YTOOH OTPAHUYATE [IpeIMET M3JIOKEHASA.

B) BepoATHO, YTO 3WHIENs, B CIYIaE HEOOXOOAMOCTA C A...., BHIYCTAT
TOUHYD NyCIAKAUMD MO YCHOBMAM, B KOTODHX ORI OPOJENaH STOT 9KCIEPAMEHT,
4 TOTXa OyILyT COOCWeHH LAPPOBHE AHATMTAYECKHAE De3yARTATH, BOIMOKHO, MOC-

JI¢ TOr'0, KaK 3TOT 3KCHEPHMEHT OyneT Bocnponsaenen? HacTosuee ynomuxanue,
Oe3 WAPPOBHX 3HaUEHM]t, AMENIO LIedLi0 TOABKO IapaiTHpOBaTy aBTOPCTBO 3TOIO
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JKCNepUMEHTa 3TUX IBYX BHUWEYKA3IAHHWX HCCaenoBaredeil,

r') U3yueHne MPOMCXOXBEHHA ITOrO INONOIHHTENBHOrO HATpUA, KOTOpDOE He
KaxeTCH JIEPKMM, TaK Kak B 3THX 3e€pHaX OBCA MMENOCh Tolrko 0,6 Mkr NMa
(npumepro 2 mr Ha 100 T 3epeH), ecuu imeoT B BULY |Na — 12Mg - qH: Hy-

KHO yuMTHBAT®H TOT daxr, uro Mg B 80 pas Gousie, yem Na, B OBCE, UTO NPH-
BOIUT K TOMY, 4TO HEONpPENeNeHHOCT: aHand3a Mg, yUATHBAA IMCNEpCH®, BHILE
adCOIDTHOTO COLepXaHud Na; Ta ®e TPYIHOCTs, SCIM UMENT B BULY (/a2 —

19K - g0, nockonsky K mouts B 200 pas Gorxsie, uyem Na.

— e ——

H3meHeHue 3JeMeHTOB OWIO BHABJEHO TAKXe HCCIEIOBATENRCKOR Jgadopa-
TOpUER, MONUMHANWENCA TPOMHWISHHOCTH H3BJISYEHUS AKTHBHHX HAYyal paCTEHMH.

JTa JadopaTOpPHA NPUIMIACHIA MEHA [IOCMOTPETE €€ YCTAHOBKHA 31 OKTAGPA
1974 r. n o0CYymMTy, HalMomaBmuAecsa ABlteHdd. OHA MPACTYNMAA K KyApTUBHPOBa-

HA0 pacTeHUit B yCKODEHHOM DHTME BereTall# C IIOMOMEl TemrnepaTypH, KOHTpO-
JIMPOBAHHO}l THIPOMETpMM, NP MHTEHCUBHOM MCKYCCTBEHHOM OCBEWeHMeM, C Le-
Jp0 CENEKLMOHADOBAHAA pacTeHul, Hauconee GOTATHX HA MCKOMHE NpPONYKTH (C

MepeMeHHEM CONEDXEHNEeM B 3aBHCHMOCTH OT COPTOB). Ky/apTHBUpOBaHWE MPOBO-
IATCA B COMpWAX 0aKaxX MPUMEPHO Ha TpU KBAUpaTHBHX MeTpa Kamuuit. OHM comep-
XAT MHEPTHHR HOCATENy, WLIA DACTEHM, Ha OCHOBE NPHUPOIHHX CWIMKATOB (CHI-
JMMaHHT, YJAOKEHHHI MOBEpX HeCOJBOr0 CJIOA PACCHIIAHHOT'O BEPMHUKYJIUTA — 110
TEeXHNYEeCKAM OpUYHHaM. [InTarenwHad XNAKOCTH, KaK [IA TAIOPONOHHHX KYJITYD,
aBTOMATHYECKA MNPUBOIATCA B LMPKYAALMIO IBa pasa B IEHw, YTOOH CmauuBarh

Ha IIHe CWIMKATH, Tak YTOGH He yTOMATy KOpHK (KOTOpHE HYAINATCA B BO3IyXe).
Urax, OWIO KOHCTATUPOBAHO, YTO 3TY HUIKOCTE CIENYET YacTO MEHATH.
He u3-3a NCTOUWEHUsT MATATENBRHHX 37eMEHTOB, HO, HA0GOPOT, BCAEICTBHE INOAB-

JIEHNA M3OHTKA HEKOTOPHX JJEeMEHTOB, AeNapnlidX 3Ty KHIKOCTp HENpUTOIHOR LA
OPOJONKEHNAA KYJpTUBUPOBAHUA. (OOCBICHEHME, KOTOPHM YIOBJISTBOPAJINCE, COCTO-
IO B TOM, 4YTO MMEJN MECTO OOMEH MeXILy DacCTeHMAMM U nuaTareigHoi cpemoit,
BHIEJIEHAA DACTeHH! CHMLKOM MODMPULAPOBATA KAYECTBEHHHH M KOJIMYECCTBEHHHH

COCTAaBH [IUTATEJRHOR XALKOCTH.
OnHako mocse O3HAKOMIEHUS C MOMMM KHUTAMM CTaJI0 BO3MOXHHM MDOIBUKY-

TRCA Aaplie B OCBACHEHMU. KOHEYHO, mexly Kalple®OCHHMM paACTEeHMAMM KUMET
MECTO OOMEH, KOTOPHH MMOCTEMNEHHO HOeJal CJNWKOM M3BEeCTKOBOI cpemy MX poc-
T4, HO JIETKO OHJO KOHCTATHPOBAaTs, YTO, KAaK M IJIA OBCA, M3JNUUEK 3JIEMEHTa
MOXET CHTy MPANUCAH TOJIRKO TPAHCMYTALMM,

JIeACTBATENEHO, €CIM KAKOW-TO 3JeMeHT YBeJIMYUBAETCA B MATATENRHON
RALKOCTH, TO OH MOXET NPUATH TOJALKO M3 pacTeHus. TaruMm o6pazom, UMEeT
MECTO [MEPEXO]l 2JEMEeHTAa M3 pacTeHMA B Cpely KYJTLTHBUpOBaHMA. Ho BHayare

UMEeNNCs TOMBKO 3€pHA, DOCTKMA, YEPEHKH, KOTOPHE He MOIVIA CONEepXAaTy Takue
KOJMYECTBA ITOTD 3JMEMEHTA, KOTOpHE HENOCTATOYHW JJf IEHATYpUpOBaHMUA 3TOM
KADKOCTH, Haxojguweidca B OOJNuWOM H3CHTKE — HECKOJNBKO JHUTPOB - KOTOpas Ha-
XOLWIACs, B 3AKPHTOM KOHType. ENMHCTBEHHH#l BO3MOXHHA BHBOL COCTOSJI B TOM,
4YTO PacTEHUA MPOU3BOIWIA 3ITOT JNeMeHT. HaoGopoT, Kakoil-TO Ipyro#f 3JemMeHT,
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KoTopw#t ymeHsWaeTca, He MOT MCHHTHBATE CBOE YMEHBUEHHE, MPHIUCHBAEMOS
Nepexoly B pacTeHUs, TIe OH JMKCHPOBAICA GH, TAK KAK Tav TOXE yMEHEe—
HUe GHIO ABHHM IO TaKOf CTEMeHW, YTO OHO TOPMO3WIO POCT M 3TO GWIO BHE

BCAKO# BOZMOXHO! SKCHEPUMEHTANsHO! OUMOKH. ITO YMEeHpWEHWe B MATATENRHOM
HAIKOCTH NPU COJIBIUOM OCBEME HEe MOIVIO UMeTs HMKAkoRf odmelt mepw ¢ koauye-—

CTBEHHHM DOCTOM 3TOI'0 3JIEMEHTa B pacTeHuAX.

Tarum oGpaszom, MHIYCTPUATBHHE CpPeNH HAXOIATCA B KOHPPOHTAUMMA C Mpo-
Gremamd TpaHcMyTalMR B pacTeHWsX. B BHINEOMACAHHOM CJiydae CTaHOBUTCR BO3-
MOXHEM YJIydlUTE, COCTaB MUTATENBHOI'O DAcTBOpa, CHIBHO YMEHBIUMB BHECEHHE
SJIEMEHTOB, KOTOPHE M3TOTOBIALTCA pacTeHUAMM (pPacCUATAHHOE KIACCHYECKUMH
TEOPETHKaMHK N0 OWMOOYHOMY 3aKOHY Bo3BpameHMs), M yBeJMUMB TO, UTO OHM
NOTpediAnT. MOXHO pacCMOTDETr, NepHOIUYeCKUEe NOGaBKU NOTpeCIeHHX NPONYK—
TOB, U C NMOMOMWBD 3TUX IBYX CPENCTB CUIBHO 3aNEPAMBANT MOMEHT CMEHH [IMTa-
TEIRHOTO pacTBOpa, CTABUEr0 MATOIPPEKTMBHHM — ANOBUTHM, €CIX CJIAMKOM 38—
NEpHATECA — ¥3-3a O00OralleHHs NPOLYKTaMi, M3TOTOBJIACMHMA DACTEHMAMA X He-
KOTOpHM 00pasoM OTCpacHBAEMHMM KaK OTXOIH UX MeTasounaMa. Takum o0pasomMm,
9KOHOMMA ABIAETCA OlpeneNeHHO# M 3HayuTed sHOolR.

— ouR e A ep— ——

fl HamoMMHaKw TaKEe, YTO BAMHO CAEIUTE 34 PH CpPeIH KyJIsTHBUDOBAHUA

[Ip1  3TAX KCCIENOBaHMAX B JadopaTopuM. Ecmi mid 3epHOBHX pPH mMoxeT ocra-
BaTyCA BOIM3N 7, TO, HAOGOPOT, AJIA ABHO KalpLePOCHHX pacTeHMit, TaKMxX Kak

OB€C, 3HAUMTEIRHO Jy4llHe Pe3yJApTaTH NMOVIyYanwT B OTKPOBEHHO KUCJOR cpeme:
PH MoxeT cMmecTuTrcA B palloH 6 (BO BCAKOM CIy4ae, HACKOIBKO BO3MOKHO OC-
TaBareCA Hiuke pH=6,5). ClemoBaTeNrHO, €CTH CMHCI MONKACITATE HEeATparsHy0
KyJIsTYyPaIpHYD BOLY [OCPENCTBOM HeCONploff MOGSBKM pa3GaB/eHHO KMCIOTH,
asoTHO! WM gochopHOk WM OpraHMyecKolt KUCKOTH (ec/M uccaenoBaHme Hafnpa-

BICHO Ha KATHOHH WIM HAa aHMOHH, JIpyrue uem N, P...). CirenyeT 2ameTHTs,
YTO CHIMCTWLIMpOBaHHad Boza (Ha CTeRIAHHOR chMpamu ¥ T.H.) MMeeT HHOrIa

PH oxoiro 5,8, 4 jJaxe HMEE B HEKOTOPHX ciydyasax. AGCONNTHO HEOGXOUMMO 3TO
NCKRINYATe IA KYALTYD KainsledoOHHX pacTeHMt WiM Iake IIg pacTeHMit BONs-
HHX 3€mM&Ip, TAKUX KK 3epDHOBHE, TaKX€ KaK M JUIA GOGOBHX, KOTOpHE pA3BU-
BanTCA 3a CYeT COMBUAX 3aacOB 3epeH, HO UX IIpopacTapmasd SHEpTMs 3aTop-
MOXEHa, ¥ TPaHCMyTaldHM ABJIANTCA OTHOCUTEJIRHO CIadbMM, MOXHO HMOMUESIOYUTE
Taxne BOIH NOCPeICTBOM HNOCABKM HEGONRMOr0 KOIMYECTBA pasGaBNeHHOR comH,
no xpaiHeit Mepe, ecaM uccienoBaHMe He NMpoBOIATCA No Na. IVl ABHO KAIpLE-
@WIBHHEX pacTeHsil cremyeT nommepxuBary pH okomo 7,5. HaoGopor, m1a Kalp-
UedOCHHX pacTeHuil NONy4YeHH CpelHue pes3yisTaTH, 0e3 noCaBieHuAs yInoOpeHuit,
C CUIMCTWLINPOBAHHOK BOMO# GoJiee BHCOKME, B 3TOM clIyyae, u4yem CO CMEHHOIi
BOZO#, NONHOCTEI0 NEeMMHEeDPATM3OBAHHOIR HA MOHOOGMEHHHKAX U HeTpangHOl; ee
Takke Hamo OymeT yay4waTs, Kak pH.
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NPAIOXEHUE I
PASHHE JONOJHEHMA K II TOMY
Huxe crpynnupoBaHH HECKOJNRKO NAHHHX, LONQIHAWWMX IMaBd 11 TOMa,
BHmeqmero 3a rom 10 I Toma. [lpd nepeusmaHuy I Toma HacToAwWas Iviasa Oy-
IeT TyIa nepefaHa. My He XOoTenu, YTOOH YUTATENp OXMIAT ITO [epenspanue,
YTOOH NpPEeiCTABATE: €My HOMNOJHEHWA, ABJIANOUECH DPe3yAsTaTOM HCCIeNOBaHHi,
KOTOpHE He OWIM 3aKOHYEeHH WIM M3BECTHH [IpM U3maHud II Toma.

1) TI'eosorua

KoHCTaTHpOBaHHHE T'eoVIOr'aMd aHOMAaIH#d ABIAOTCA MHOTOYWCTEHHHMH U
OYeHp M OYeHp PA3HOOOpAa3HOrO paHra. OHM HEOORACHMAMH C MOMOIWMpl KIacCHye-
CKOif (u3uKo-xumnu. OTCOZ MOBHUEHHHR KHTepec y reovioroB K MOMM [I€DBHM
padoram. OTT'ONIOCOK 3TOr'O HaiiieM B npexuciaopus XaHa JomGapa Ha MOH TDyH
"EcTecTBeHHHe TpaHcmyTammu" (1963 r. — nepem3gad B 1966 r.), B "TpaHc-
MyTalMAX Npu clIaCHX 3Hepréax", neperspganue 1972 r., B "[loBomax B reoso-
I'mM..." -1973 r. [lepeuM Gur Xan JomGap, TUTYJAH KOTOPOrO d yYel B JTUX
pacdoTax. OH OHn MOmKperieH Mapcesem Pydo, wieHom MHcTHTyTa (aKam. ect.
HayK) M KOTOpwil OHI TOIZa IUPEKTOPOM Buclel HAIMOHAMRHON WKOMH MPUKISN-
HOH Teonoru¥ B HaHCH; [0 BHXOLE B OTCTABKYy OH GHJI NMPE3HICHTOM AIMAHMCT-
PaTUBHOIO COBETA 3TOH WKOIN M OH CHI [TOYSTHHM HEKaHOM (PaKyJIrTeTa ecTec-
TBEHHHX Hayk HaHCH. I ynmomMHan B mOMX NpEINIyWMX KHATAX MONNEepRKy PeHe
dopoHa, mnpogeccopa reoyorun QarylsTeTa eCTeCTBEeHHHX Hayk Ilapuxa, a MmeH-
HO, ero counmdeHua B "Revue (Générale des Sciences". OH npencenaTenasCT-
BOBAI B MOPM II0 AMCCEpTaliiAM, TIe OOWH KaHIUAAT MMPOKO OMUPAICA HA MOH
padoTH, 4YTCOH NpelCcTaBuTs OCpa3OBaHWEe WAXTHOI'O dacceliHa Xejesa B JloTa-
PUHT'A, B MOpM, I'Ie HaXOOWIACE Takue Mpodeccopa reoforud, Kak beawap,
Kajte... koTOpue He BHCTYNWIN MPOTHB, &, HA0COPOT, MO3APABWIM KAHIUIATA.
Eue ymomaHy - A He MOTY HasBaTy BCEX - MpPOPeccopoB GOMBLMX MHCTUTYTOB.
Hanpumep, A.KamGegopa, mnpenonawpwero reoTexduky B Bucwell HalmMOHAIRHOM
WKoJIe NMPUKI. TreoJorvd Hancu M B CneuMansHO#l wkosle oCWECTBEHHHX padot [la-
pux-Kamana. OH mucasm mHe: “fl paccyxpan o BalMx padoTax B MOEM MOCJEIHEM
Tpyae (“BBeNeHMe B reoTeXHUKY", ONYCHUKOBAHHOM y Jiipose - [lapwk B 1971
I.), IOCKONBKY A CUATA0, YTO Bamy TWIOTE3H, WMPOKO NONTBEPXKIEHHHE B HEKO-
TOPHX CJAy4YadAX, ABIAOTCA €NUHCTBEHHHBMM, CIIOCOOHHMU OGBACHATE MHOT'CUMCJICH -
HHe (PAKTH, KOHCTATUDOBAHHHE IEOJOTaMU M OGbACHEHHHE C noMougl HeowanL” .

Teonoruveckuit meTamopdnsm, OGBACHUMHI TONBKO MOMMU padoramu, MpOUC-
XOIMT M3 IBYX UCTOYHMKOB. Er0 MOKHO BH3BATH TEKTOHUYECKUM IBIKEHHEM MO
IefCTBHEM MOBHWEHHHX NABJEHUA X TeMOEePaTypH, OCOOEHHO B JPEBHUX MOPOAaX,

TOTAa KaKk OH B OCHOBHOM HOCHUT MHUKPOGHOJOIMYEcKuit XapaKTep B G60JIee CBEXHX
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OCaIOUYHHX fopmaliax, HO TaKXe B NEepBUYHHX MOpomax, OIQJEHHHX 3pO3Uei,
WI4 eme Ha HeGOImlWOR IVIyOMHe, Tam, TJe MOLYT HadmoAAThCA AHA3POOHHE MU-—
KPOOPTaki3mH.

BaxkTepuaisHOe AeiicTBUE KOHCTATHUPYETCH elle B Hamd IHU, B OC3NOYHHX
wramax, Hanpumep. 1 odasad r-xe Kopawe, npodeccopy reQJIoOTHH, HURelpUBe-
IEeHHHMI CBEIeHMAMM, B3ATEMM M3 "OTyeTa 0 padoTax, OCYWECTBAEHHHX B pam-
kax IlporpammupoBakuoro KoomeparusHoro WccmenoBanus (R.C.P. 144) @.0TT™maH-
HOom u JI.BapGapy n3 JadopaTopud MOPCKOHR reosormM dakyasTeTa €CTeCTBEHHHX
Hayk HaHra; A.Mas u I'.MyaneHom 43 JlaG. mexaH. [TOYB B BuHcll. Hall. MBKOJIE Me-
XaHuKM Hadra. PesyipTary omyGaUKoBaHH ¢-ToM ecT. Hayk Hanra B 1970 r.
ABTOpDH NPUABOIAT aHaNA3R KapoTaxe# Tpex daupit M3 okpectHocTeil Cen-Hazepa:
KOHTHHEHTAIBHAA TBeplas IOPHad Nopola, HemaBHO OTBOEBAHHAA y MOpA, M TO-
Jiia 3CTyapusa, elle YyBCTBUTEABHAA K MODCKUM BIMAHMAM. ABTOPH MX He NOHH-
ManT 4 o0pamapTcsa K TaknM ClI0BaM, Kak 'muareHes", YTOOH HM30eXaTs BCAKOM
MNOMHTKN OOBRACHEHUA, HEeBO3MORHOTO C [IOMOWpl0 KIACCHYECKMX Teopui. OTKyma
dpasH, oCHapyxeHHHe I'-%0if Kopise B M. V, Tamue Kak: (m1A KapOOHATOB,
KepH 912) “YousuTeasHo, uTO K. 912 AmmAeTca dofee dorarsm Ha 8-12 %,
TOr'Ja KAk OH B JNeHCTBUTENBHOCTH HauooIee KOHTMHeHTaleH Nnom 6oJoToM". B
Ipyrom mecre: "TeHmeHLWA K NOHUXeHMp Ca Ha TUIyOHMHE M MapawIeisHHit pocT
Mg". "BamHOe sameyanse KacaeTCf B3AWMHHX M COOTBETCTBEHHHX W3meHeHut Ca
W Mg Ha HEKOTODHX YPOBHAX. Ca # Mg H3MEHANTCA B O0paTHOM HallpaBJIEHHMH. ..
B S, 91Can Mg roueGmoroa napaensHo". "TpyIHO MHTEpNPeTHPOBATE 3TO
pasnnyHoe noseneHde". B YacTH, O3ariaBileHHOR: CpaBHeHNe Mexly 3BoJoLMEei
mestounnx (K) ¥ meaoydHo-3emensHHx (Ca M Mg) JIEMEHTOB B IPOMEXYTOYHO# BO-
e (u3 wiamoB scryapus JyapH), HAGMONAETCA, OT BEpXa K OCHOBAHHMN, PpABHO-
MEpHOe yYMeHplleHHe Cang v Bo3pactranne K. "[lpu nepexome Boma miacra —
NPOMERYTOYHAA BONAa GHIO OH yBeqnueHue K M ymeHsweHne Mg".

KoHeuHo, IIA HaMx udTaTesed 3mecs HET HMKAKO# 3aragxku. COIVIAcHO
r-xe Hoplise peus MOXET MATH TONIRKO O IEepEMEHHHX TPaHCMYTalMAX B 3aBHCH-
MOCTH OT GOJATrONPUATHHX Cpel, IVIA DAa3MHOKEHHS Tex WIM MHHX MAKDPOOPTAaHM3MOB,
IIepeMEeHHHX, CJIEeIOBATENBHO, B 34BHCHMOCTH OT CHeUM@UYeCKUX (PepmMeHTOB ITHUX
MUKDOOPI'aHM3MOB, TAK KAk B3aMMHHE M COBMECTHHe M3meHeHus Ca, Mg 1 K o61-
SAICHANTCA TPAHCMYTALMAMMA, BHABJACHHHMHM HaumHag ¢ 1959 r., M elle HEN3BECT-
HHMA Ha HEKOTOpHX ¢axylpTeTax WM, IO KpaliHeit mepe, HEKOTOpHM IpemojaBa-
TesAM. Tax Kak Help3d OGOOWHUTE ITO HE3HAHHE HA BCeX [penopasareseit ogHo-
ro M TOro %e Qaxkyastera. Tak, Hanmpumep, S COOOWA0 IJAA NAMATH OC ONHOM
HcCIeioBaHly, MNponesaHHOM Mammyaseds Cheilw, npernonaparenpHdiieit Ha ¢-Te
ecT. Hayk Hanrta, u onycauxoBanHom B "Bull. de la Soc. de Sc. Nat. de
1'Ouest de la France", 7. IXXI - 1973 r. HccrenosaHue osarnapieHo "Mar-
HAj. HeCKOXBKO acneKTOB ero meTadonusma B pacTeHusax". Tam coBcem Lpyrad
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TéMa, KOTOpaa He MMeeT HUYEro odmero ¢ reojorudet U KOTOpPYyKw A YIOMUHAK
TOJABRKO NMOTOMY, 4YTO 8BTOP B CBOEM TEKCTE M3 8 cTpaHull 3 MOCBAMAET MOUM
padoTam I/Id OGBACHEHMA aClEKTOB METAGCOMU3MA Mg, OTHIOHAOWKUXCA OT HOPMH,
€C/IM NPpUIePKABATHCA SIMHCTBEHHO XMMHUUECKOI'O M KIACCHYECKOI'0 aclekra 6uo-
Jorud pacreHuit. Ha CTpac6yprckom (akyleTeTe Taxike yuMTHBATACH MOM pado-
TH B JNOKTOPCKOH Quccepraimmu, 3amumeHHol P.Xeresem (1974). OH u3yyaeT ka-
JeLMPUKAIMO, MPUBOLMT COOTHOWEHUEe MeXIy $Topom, yrrepomom H Pocgopom

(9P + GC 1= l5P), KOHCTATHPOB4HHOE B SHTPOMOJIOLMM, B KUCKOMAEMHX KOCTHAX.
B oueHp oTMuanumxcs 0GIACTAX 3TU CBA3M MERIY MMHEDAIBHHMUA BeUECTBamH
claenyeT NEPecMOTPETs.

2) TeKTUTH

Bo II Tome ofHa IVlaBa MOCEAWEHA TEKTUTaM M WUMIAKTATam. Tam comep-
FUTCA IVIaBa T'eOJOTUM, OCTABABUAACA 3araliovHoif IO COBCeM HEeNABHETO Bpeme-—
H4. Tax, Hampumep, B ovepke O "TexTHTax Humokuras ¥ KoT-IuByap" Anspdpen
Jlaxpya Hammcan ("Archives du Muséum dHist. Nat." T. Tpexcorrerusg - &7
cepua, Tom XII, 1935 r., cc. 151-160 + 4 Tadmmuu ¥ Gosee 40 penpomyKumi,
dopmar in - 4°), wro B MHmokMTae "XMMuecKHil COCTAB TEKTUTOB HE MMEEeT,
TaKUM OCpasoM, CBA3M C TAKOBHM [IOYBH, KOTOpag MX COLEPRAT, YTO Ge3yCcIoB-
HO HCKHMOYaEeT BCAKYY IANOTE3y, JONYCKAWYH KAKOS—IWGCO BMEHATENRCTBO BIMA-
HUA 3TOr'0 CyGCTpara Ha eHEe3NC TEKTUTOB". MMEHHO ¢ MoMomplo TaKuX IelyK-—
TUBHHX pacCyRIeHuit UM MPUOINCATH KOCMUYECKOe NpOUCXOKIEHHE, YTO A.Jlakpya
CYMTaET Ge3ycHOBHO (NONYEpKMBAHME MPUHALIEKAT eMy ) NOLTBEpXIEHHHM ero
aHamsami. HO ecim OH NPHBOZMT MHOT'OUACJIEHHHE QHAMU3H TEKTUTOB, TO HHUKa-
KOT'0 aHarM3a okpyxawouelt nopoms OH He A2eT. K TOMy Xe, OH cO6palr TOXBKO
HedOapMe OCpasli NOBEpXHOCTH Ha ALIDBAATEHOM TpyHTe. He Gwmo cmenano
HUKaKO pacKONKM BIUIYSe.

Haiinennnwe Takuv oOpasoM Ha NMOBEPXHOCTH TEKTUTH GIyYailHO paclolara-
JIACK, Ha 3eMHOit cepe BIONB MOJOCH C OGEMX CTOPOH GOABMONA IYIM OKPYXHOC-
TH, uIymelt orT AscTpanum no EBpONM, YTO 3aCTABAIO BOOGDA3UTE, YTO pevE
mwre o6 OGJIOMKAax IUIaHeTH, KOTODad Bpamanacy BOKPYD 3emid B COOTBETCTBMM
C aTo# GONblOR OKpPYXHOCTEW. "ONHAM 3 HAMGONEE CHIBHHX apCyMEHTOB, KOTO-
pHE MOXHO IPEeNCTaBUTR B NOIE3Y OCMETr0 NPOMCXOKIEHMA TEKTHTOB, HE3aBHCH-
MHX OT BCAKUX 3eMHHX CBA3e#, ABIACTCA MX XMMAUYECKOE CXOINCTBO... TaK Xe

KaK H MX HE3aBUCHMOCTER OT COCTaBa NIOYBH, KOTOpasd HX conepxur". TeKTHTH
ylamm ¢ Heda, y HUX HeT HHKAKMX 3eMHHX cBfseii... (c. 161).

Onmsaxo B 1934 r. A.Jakpya G BpyyeH oGpasel] TEeKTUTa, HalIeHHH B
Hor-liuByap. C Tex mop GHIO NPOBEIEHO MCCIENOBAHME 3TOTO perdoHa, Tak Kak
OHIO BagHO MOCMOTpETS, IeACTBUTENEHO JM TaM HAXOMWIACK "3amexs" TEKTUTOB,
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MOCKQJIBKY 3TO NPOTUBODEYWIO KapTe reorpafMyecKoro pacnpeleseHuA Ha enH-
HOil COJIBUION OKPYXHOCTH M, CIEOOBATEApHO, THIIOTE3e DACKAIMBAHMA ILIAHEeTH,
PACIIOVIOKEHHO# BOKpPYT 3emid. Ypoxail GHI OCWIpHHM, HO [O-MIpeXHemy nocpel-—
CTBOM MOBEPXHOCTHOI'0 cGopa (MOCKONRKY Bepwii B "HOXIp", BunaBuwMit ¢ Heda).
3T0 HAOIOOANOCE B palMyce COpOKa KWIOMETPOB BOKPYI Yare. JTO Kpyrosoe
pacloJIoKeHe OHJIO MPUIIMCAHO CJayYaln, OHO He NPHUBJIEKIO BHUMaHuA. M3-3a
NPeNATCTBHA CO CTOPOHH pacTeHWit Torga He MOHAIH, YTO 3TO OHI KpaTep 6o-
JdBIOr0 METEOpUTA.

llaxe eme B 1960 r., HeCMOTpA Ha KPYTOBO# XapakTep MOBEPXHOCTHOTO
coopa TeKTUTOB B Boremus u Mopapmu (M3-3a 3TOIO KamHi HasBalX "MONLABH-
ToM" ), M3ydeHHoro H.fHowekom, He MONO3peBaTd, YTO pevp WIa O AeHCTBMHM
yaapa OOJAplioOr0 METEOPUTA, TaK KaK OH paclnosaralCd Tawkke Ha OoJsmoi 3eM-
HOl OKPDYEHOCTH, KOTOpag CuMTalacpy KIacCHyecKoil, HeCMOTpA Ha OTKpHTHeE,
caenanHoe B Kor-Imeyap. P.C.Krapx u M.K.KappoH B omHOit nySumMkaugn CmuT-
COHOBCKOT'O MHCTUTyTa (BalMHI'TOH) OT 24 aBrycra 1961 r. cpaBHHMIH TEKTHTH,
ONMH M3 KOTOPHX OHT OTKPHT B 1961 r. Ha Maprac-Bunbapn (BuHorpamuuke Map-
TH) (Maccauycerc - ocTpoB Ha mre Keiin-Kom, Ha BocToke or Hywomopra) (oM.
"smithsonian Miscel."-T.143, 24, cc. 1-18 - 6 Tacumu). CpaBHeHHe GHIO
CIleJIaHO C IpYyI'AMM TEKTMTamu H3BeCTHHMM B ClIA U G MONNEBUTOM. 3MECEH TOXE
He OWIO IIPUBENEHO HUKaKOI'0 aHamlM3a OKpyxapmeil nopomH: "O pesyiasTarax
MOIPOCHHX HAGIIEHWH, CBA3HBAOWAX 3T HOBHE OCpA3IH C HX TEOJOIMYECKHUM
OKpyXeHHMeM, He cooduwarocs, M, MO-BUIUMOMY, OHA He OWIM CIeNaHH". 3TO OT-
HOCHUTEJIEHO TEeKTUTOB IUKOpIXMM, HO TO X€ camOe OWIO M ¢ Maprac-BHHBADK.

B xommeHTapuM MONYEPKHYTO, YTO NpeodaalaHdue KAaIMg Hall HaTpUeM ABJIS-
eTcA THMUYHHM LIA TeKkTuToB (c. 12). Comepxanue K0 sBrserca Gomee BH-
COKMM, YeM B Okpyxawueit mopose (Ges yTOYHEHMH 3ITOrO NOCIEmHero). QuHa-
KO HaGIoRanTCA pas3jMyMA B OTHOWEHUM MOJNNABATE, M MHUMOE eIMHCTBO cOCTa-
Ba B 1960°% romm Gorse He umeeT xoxueHus. Jaxe KOCMUYECKOE NPOUCXOKIEHME
Cofplle He ABJIAETCHA OYEBUIHHM, CIEUMUTIUCTH 33480TCA BONPOCaMU, HEe 3HaT,
YTO OymaTs, OTKA3HBANTCA BHCKA3aTs Maleiluee MHEHUE IO [IPOMCXOXIEHUO TEK-
TUTOB, TaK YTOCH OHO BKIOMAIO U UX 00pazoBaHue. HeKOTOpHE aBTOPH JOXOIAT
Jaxe IO TOr'0, YTO CHOPAMBANT, HET JU BO3MOXHOCTH TOI'C, YTOGH, VI 3THX
COCPaHHHX 00pAaslOB, OKAa3aThCA Nepel, CTEKIOM UCKYCCTBEHHOTO MPOMCXOXKIEHHA.
loHamodurca eme 10 JeT, YTOGH yTBEPIWIOCE METEOPUTHOE MNPOUCXOXIEHUE 3TO-

I'O ABJICHAA, TaK KAk OYEeBUIHO, YTO TEKTUTH He ABIAKNTCSH @pal‘MEHTOM MeTeo-

PUTOB, W NO3TOMYy, HA NEPBHE B3IJIAN, MDOUCXORIEHUE UX HE ABIAIOCH OYEBHI-
HHM.

HaunHaa ¢ 60-x, a 0coGeHHO 70-X TOLOB, NPOUCXOLWIC MOYTH NOBCIOOY
OTKPHTUE HOBHX M KPYMHHX y4aCTKOB. [WIaBHHM odpasom, diaromaps aspodoTro-
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CBEMKE, C MOMOlUp CamoseTa WIM CnyTHUKOB. OKazailoces, 4YTC B KaHale Heko-
TOpHE 03epa ABMANTCA B AECTBUTENBHOCTH METEOPUTHHMU KpaTepamd. 3aTem
OHIO 3ameyeHO, 4YTO "Kparep DappuHmkepa" B ApU30HE Takke ABIAETCA KpaTe-
pOM 3TOr'O [POMCXOXIEHUA; €ro IepeUMEeHOBAMM U CTald Ha3uBaTp ' MeTeOpHT-
HHM KpaTepom". B ABcrpammu, rie GWI U3BECTEH COMpWoft MeTeOpUTHHA Kparep,
Tam Hamwid npyroit, I'occec bragd. [DkHags AMepUKa UMM TaKxXe He olnesleHa. As-
podoTocreMKa MMO3BAIAIA OTKDHTL Mx IBa B ApreHTHHe, B Kammno-gzeas-Ceeso

B I'pan-Yaxko. B Bpaswimu OTKpHBAnT Kparep a¥ameTpom 12 kv B DRHOR 4acTu
dacceilHa AM330HKA, B Ceppa-ma-KaHrana, torma Kak crnyTHUK EPTS.1 B OKTA-
dpe 1972 r. oCHapyxuMBaeT Kparep AparyaitHa B wrare Maty-I'pocy; y Hero
InaveTp paseH 40 kM. B Wwm ecTr eme OnMH, B MOHTYpakH, HO, OGHapyxeH-
Hyit B 1974 r., OH elle He HCQIENOBaH COOTBETCTBEHHO, TaK YTO Ha& 3TO Bpe-
MA OH YACHATCH cpemn "BepoATHHX". Hama 3emna xkaxeTcs u3pemeyeHHOR Kpa-
Tepamd, Kak JyHa U Mapc, a Takke Mepkypuit, HO B TO BpeMmMdA Kak OHM coxpa-
HAWTCA HA 3TUX HeOECHHX TeJax, Ha 3emlIe OHM BOJIEINCTBHE 2pPO3MM, & TAKKE
U3-3a pacTATENBHOCTH OCTANTCH 3aMaCKAPOBAHHHMH.

IJTO OTKDHJIO NYyTe MHOI'OUMC/ACHHHM MCCIENOBAHMAM, M MM Haltnem Heckoab-
KO 0o0pasloeB B IVlase MO TeKTUTam Toma II.

Bce Goasme M GoJbile Ia3eTH KOHCTATHMPYRT 3TH OTKPHTHUA METEODUTHHX
KparepoB. Tak, Hanpumep, B "llpaBme" or 10.1.74 MHCTHTYT TeoIOrM4YeCcKUX
Hayk AxkalemMyd HayK YKDauHW NpUBEJ OMUCaHHe KpaTepa, OCHApDYEEHHOT'O CHada-
Ja a’spofoTOCHEMKOR, a 3aTem M3YYEHHOI'O Ha mecre. OH HaXOOMTCA OKOJIO Ie-
peBHM WIBHHIN B BuHuMnko#ft odunacTH. Ero numamerp paBeH 4 KM, M CUMTAOT,
YTO METEOPUT ynanl npumepHo 100 MWIIMOHOB JET TOMy Haszall. BWI OTMeuYeH me-
Tamopf3M MMOYBH C [IOMOUWE0D CYPEeHUA Ha IVIYOMHY OKwIo 100 meTpoB. OH mor
Ou cPopMHpOBATRCA "JaBamMH" OCTEKIOBABIMAXCA NMOPOX, HO B NOMyJspHOlt cTaThe
He JaeTcA HH TOYHOTO GHAIN3a COOpaHHHX MUHEpANoB, HU OKpyxawoiueli MOpOmH.
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IPAIOCXEHHUNE II

TEOPETMMECKAA YACTB

KAK OBLACHMTb TAKUE PEAKIMM B ILIAHE ANEPHOH QUBMKH ©

PasBUTHE MPHHLMNA GHOJIOTHYECKHX TPAHCMYTaLMi
PuznuecKe METOOH M TeOpUA

HopManeHO CTpDaHMIM, KOTOpHE CASNYyDT, EOVDKHH CRIM OH HaXOODATBCA BO
II Tome: "JOBOMH B I'eQJOTMM M B (M3MKe TpaHCMyTalpit NMpY CAaCHX SHepru-
fAx", [PATOTOBJEHHOM 3a MOJTOpa roja IO HacToamei KHAIM, KOTOpasd ABIAET-
cAa I Tomom "lloBomoB". 3mecr peur UZET O IOMNOJHEHMHM K II Tomy, I'le OHO
3aliMeT CBOE MECTO NpH NepeusiaHuu. Ho [OKa3alocy MPEIIOYTHUTENIRHEM HE
OX{IAaTy STOH NyGIMKayMM, 4YTOCH O3HAKOMUTE YMTATENs C HOBEMA (axTamu, IO-
ABMBIMMICH TeM BpemeHeM. [I03TOoMy NpeNmOYTUTEIEHO — HO He 00A3aTeNsHO —
YTOOH WATaTeNs O3HAKOMWICH cHavara co 297 yacTeo II Toma.

TpaHcMyTaiMy IIpd OYeHb BHCOKOM JABJICHHN TOATBEDKIEHH

Bo II Tome a onmucanr 3KCIEpPUMEHT, [O3BOJANIMA CIoeaaTs BHBOIL O TOM,
YTO X¥eJe30 MOIVIO OHTp TPAHCMYTAPOBAHO B XPOM C [IOMOIIpl0 COBEDIWEHHC HOBO-
IO Clocoda: OYeHb BHCOKOT'O IaBleHis, CONpPOBOAINAEMOIQ IIOBHIWEHHOH Temiepa—
Typoit.

C 1919 r., xorma Pezepdopln pealIn3oBal MEepBYH MCKYCCTBEHHYKR TpPaHCMy-
Talyin, OOMCAPIMpPYs SJAEMEHT of —yacTHIamd, MCXOIAmUMA K3 MPUPOJHOrO paIMo-—
AKTMBHOI'O BelleCTBa, KIAcCCUMYecKad (M3MKa MpUIepXUBanacy 3TOr0 myTtu. OHa
YCOBEPUEHCTROBANA 0C0OpyINOBaHUe, HO MO-NpexHemy OCTalacy BEpHOil cnocody,
cocToAuemMy B ComCapldpoBKe MUWEHM YacTULamd CO BCe Coapwedd sHeprueit. [lo-
CKOJIRKY OHA HMKOIIA HE Aymala O NOMCKE, TO IApyroro NyTd He CyweCTBOBAIO.

A Belp no Ipyromy OyTA OCHYHO BHXOIOAT Ha IpyrMe IOPU3OHTH. ITOT
IyTs CywlecTByeT. f ero nokasair ¢ [OOMOWR0 SKCIEpPUMEHTAa, KOTOpOMY A NMOCBA-
TAT NMOMHOCTEH OZHY 4YacTe II Toma.

MonmTBepkaeHNe ADYIMMHA HCCIEIOBATEIAMM

TpaHcMmyTayio, KOTOPYW S BHABWI, MOXKHO GHIO OGBACHUTE TOMBKO YXOIOM
od~YaCTULH A3 aToMa Xelesa, YTOCH OCTAICH XPOM. JTO MPOCTPAHHO OGBICHEHO
BO II TOME C YCJIOBWAMU, KOTOpPHE HANO BHIIOAHUTE, M HAGPOCKOM MDEITEOpHH.

A Bellp A4 He EIMHCTBEHHHH, KTO [OKA3aN, YTO CYWECTBYWT TPAHCMYTALMH,
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BO3MOXHHE MMOJ, AefcTBHEM OUYEeHp BHCOKMX NaBJIcHUA. BO3MOXHO, A NEpBHH, KTO
Hanucal 06 3TOM HEABYCMHCJIEHHO, HO Apyrie $aKTH, O KOTOPHX COOCWAIOCE B
HayuyHOil mpecce, MOKHO OGBACHUTE TOJABKO TPaHCMyTalMAMA, OaXe eCIH... 13-
derars 3TOrC CJIOBA.

a) fl NpuHAT BO BHUMAHME pacoTH JIk.Akewra, I'.KeHmemm u np. B ClA,
NoKaswBawoie uameHeHnsa Ca, Mg, Fe non peillcTBMeM O4YEHy, BHCOKNX IaBJIeHMIf
NpH TemlepaTrype IUISBIEHNA MUHEpPATOB. EIMHCTBEHHHM OCBACHEHHEM, I0-MOEMy,
OW1a OH TpaHCMyTauMs, [epexon OT Mg kK Ca (12MB + 80 - H 200a). Ho aBTO-
PH 03 3TOM He CKasald, He MOIVIM cKa3aTh, TAK KaK UX 3KCMEepHMEHT Helw3d
GHJIO MPOBEPHUTR: OHM BHUMCAAIA IIO PA3HOCTH, UCx0IA U3 (IOKHOIO) mocTyJja-
Ta HEM3MEHHOCTH MAaTepUH, BMECTO TOI'O, YTOOH KOHCTATHPOBATH [IOCPEICTBOM
aHamM3a. f NOKazanr HeTOYHOCT® MX "paccyxmeHus" B onmHoi riase II Toma.
Kak OH TaM HM OWIO, A MOLYy NPUBOIOMTE 3TN UCCIENOBAHHS HECKOIBKUX aB-
TopoB U3 ClIA TOMIRKO Kak COBNalapiljie, a He NOKA3aTeNbHHe, NIpHYEeM pemaniui
aHanKH3 He ORI BHIIOJNHEH.

6) A warupoBanr (c. 157 nepBoro u3maHua II Toma) padoTw X.PomoHa M
B.Bomapa, COOTBeTCTBEHHO 3aMECTHT&NA IMpeKTopa U IupekTopa JadopaTopHu
BuCOKMX maBiaeHnmit HIHA B BessBo-MeZoHe. OHM KOHCTATAPOBAMK BO (PpaHIy3CKOM
xypHane SCIENCE (ceromHs ncyesHyBlleM) 3a gHBapp M ampens 1971 r.: Kce-
HOH, MONBEPTHYTH OYeHy CUIsHOMY JaBieHdmo (6e3 NpenBapHTENHLHOTO Harpe-—
BaHud), HaeT "meTalmyeckuit NPOLYKT, CBOHCTBA KOTOPOI'O AHATOTHYHH TaKO-
BeM Le3Ms" (aBTODH NPUMEHANT 3TO BHPAXEHUEe M He T'OBOPAT "TpaHCMyTaums"
A Beny MEXIY 1§2xe U 12%03 CyWlECTBYeT pacXOXKIEHHE B OIMH MPOTOH. Peus
wra OH, MO0 MOEMYy MHEHHD, O TpPaHCMyTAlMK C +HY, OpH neiCTBUH OueHy, CHIp-
HOro JaBlleHWsaA. MHe He KaxeTcd, YTOOH MOKHO OHIO OH JaTe KaKOe-JUGO Ipy-
roe O0BACHEHHe.

B) Jlpyroit 4eTKuii NnpumMep TPaHCMYyTAlWH NPHBEIEH AMEPUKAHCKMM XypHa-
now SCIENCE (21 cenr. 1973 r., cc. 1164-1165). 3mecs Toke CIOBO "TpaHc-
MyTauMa" He MCNOIb30BaHO. OINHAKO peys HE MORET MATHM HM O Yem APYToM.
lIpd oveH® CWIBHBX JaBieHHax (Ges NpeINBapUTENBHOTO [TOBHIIEHUS TEMIEPaTYpH )
PAIMOAKTHBHNE HYWIMIH MCMHTHBAOT yMEeHbllIEHMe HX lepuona mnoaypacnama. Ta-
KM 00pa3oM MOXHO BH3BaTBh 3aXBAT 3JIeKTpoHA K-odououyku (2 sieKTpoHa nep-
BO#t 0GOJIOYKH, camoil GIM3KOA OT Anpa aroma) NPOTOHaMM 3TOro ampa. Takum
o0pa3oM, 3TO ABJIAETCA TaKM TPaHCMyTalweii, HasuBaemoit "mocpercrsoM K-3a-
xpara". Taxue TpaHCMyTAUMH OHIM OCYWECTBIGHH MHOTMMHM UCCJACIOBATENAMH, a
MMEHHO C ggic. 1géBa, E?NG. Ho paccwmoTpum npucramzsHee OIHy M3 Haudolee
M3YYEHHHX peakiyil, peakumo nepexona ZBe (pamMoakTUBHOIO) K gLi (cradwis-
HOMY ). MHMOXOZOM OTMETHM, YTO 31ECEH UMEeTCH HaIALO HauGo/Jee OTKPHTas

Opeils B CTAGWIRHOCTH [IPONOIXUTEABHOCTH XH3HHU Daluioas1emMeHTOoB, [IOCKOMBKY
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MOXHO, HCKYyCCTBEHHO, NpM BMellaTeIsCTBE 4eJOBEKa, NpEeBpPaTUTh MX B Lpyroi
3JIEMEHT, KOTOPHit MOXET ONTB CTaCWIBHEM (IO IPyroMy CHOOCOGY, STO GHIC

yXe [NOKa3aHO, & UMEHHO, JLIf 57Fe). [Ioka 4yTo 3mecs HAMLO TOMBKO Jadopa-
TOPHad peaxiMaA LI MUKPOKQIMYECTB, M CHUXEHME MPONOIKATEIRHOCTH KA3HUA

B COBOKYMHOCTH, NOCPENCTBOM MCYE3HOBEHUA YaCTH DPANMOAKTHBHHX aTOMOB, CO-
CTaB/IAeT MaKCHMyM 2-4 %, yawe BCETro MeHee 1 ¥, B 3aBHCUMOCTM OT paJuo-
HyWIAIoB X napienmid. Takum olpasom, eule TaTeKo A0 SKOHOMAYHOTO MPOMHI-
JIEHHOT'O DEWeHusr, MPUMEHMMOTO K DAlMOAKTUBHHM OTXOIAaM, HO KAk TOABKO MpHU-
HIMI CTaHOBATCA W3BECTHHM, TEXHWUKA, KaK M3BECTHO, MOKET DAa3BUBATLCA GH-
CTpoO.

llom meificTeuem JaBiIeHNd COCTABIANUME aroma GepWLIMs "cxumanTcs".
JNEeKTPOHH COMMXAl0TCA, OTHaMeTp aToMa yMEHBWAeTCH. QJNIeKTPOHH K-0G0I0YKK
CJMUKOM GIU3KO NPUOIMXAOTCA K AAPY, MOTCYT Jaxe LjpKYIMPOBATE MEXIY HyK-—
JIOHam1, 1 [pX KOTeGaHu# OZMH U3 NPOTOHOB 3aXBATHBAET 3JAEKTPOH, KOTOpHI
NPOXOMAT C/IMWKOM GIM3KO. [IDOTOH CTaHOBATCA HeRTpoHOM. MMeeTcA TO xe KO-
JIMYECTBO HYKIOHOB, HO MEHplieé Ha ONMH NPOTOH, CTaBuMi HEHTpPOHOM, YTO MpH-
BOIUT K TOMy, 4YTO 4Be cTaHOoBMTCA ;Li. (JlemoBaTeNsHO, 3ITO ABIAETCH TaKM,
GeCClIOpHO, TpaHcMmyTalWeill, BH3BAHHOM OYEH: BHCOKMM [aBICHUEM (aBTOpamu
BulieHasBaHHO! craTes B "SCIENCE" aBiamorTcs Xencmn, BacceT u Xc3e€HTa n3
PoyecTepCkoro yHMBepcHTeTa).

YMECTHO OTMETUTH, YTO 9TH MCCAENOBAHUA NPONETAHH HE C YMCTHM depui-
JIMEM, METALIOM, HO C TaKMUMU MOJEKYJamd, Kax 7BeCOSBe(OH)z, TaKk Kak INpei-
CTaBIAETCA, YTO "SJEKTPOHHOE OKpYXeHMe" He SBIAETCH 0e3pas3IuyHEM,. JIeK-
TPOHHaA CBUTA MMEET De3yJsTHPYOUyD, MOICKYJAADHYD OpOHTATE, KOTOpy®w Hym-—
HO y4NTHBATEH, TAK KAK JHEPIUM CBASU MEXLY SJICKTDOHAMA MONEKY/IH M3MEHAOT
MOICKYIAPHYO CTDYKTYPY. A UMEHHO IOX, NeilCTBHeM JaBjeHMa Npexne BCero ne-
pudepHyecKne IMEKTPOHH, MEHBIE BCEro SHePreTUYEeCKH CBA3aHHHE, BHEIPHIT-
CA B HUXEJIexamyo OCONMOYKy ¥ CMEWamnT, MOCPEICTBOM MEKTPOCTATUYSCKOT'O OT-
TQIKMBAHUA, K-ajexTpoHd (B Be M Li ecTy ewe Tongko L-odomoura). A yxe
rosopun (II Tom), novemy [IDEICTaBIAETCA, UTO peakKiys mepexona oT Fe k
Cr NpOMCXOIUT TOIRKO C PEZOB MOJICKYJH rpaHara, a He ¢ FeQ mpyro# uacru
3TO# MOJEKYJH. JTO NMOATBEPKUAET TAKKE TO, YTO 3JIEKTPOHHAA CTPYKTypa HI-
PaeT pons. He CWIO BO3MOXHOCTH TEOPETHYECKH yYecTs 3TO ABJEHME, KOTOpoe
KOHCTaTUPOBAHO 3KCIEePUMEHTANTsHO. PacyeT gpiagercq CIOXHHM. XeHCJH, Baccer
M Xpl3€Hra, KOTODHE YHOMMHAIMCEH BHIE, COOCWanT 0C JKCIEePUMEHTAX PA3HHX
Hccurenopateseit. OHM cami CBA3AHH CO cly4yaem 7Be, NONBEPXEHHOMY OYEHB CH—
7BHHM NaBIEHHAM B GOJee NPOCTO# MOMEKyle, Takof kax 'BeQ-NaCl.

r) Iia paspyWeHns paiMOaKTUBHHYX OTXONOB MOXHO TaKKe MMETH B BMIY,
KOT'Zla HEM3BECTEH CNOCOG NpPeBPATUTER UX B CTACWIRHHE 3TeMeHTH (Kak B cly-
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qae 7Be, CTAHOBRUETOCH 7I_,i), CIeJaTs 3TO TaK, YTOOH XX [Iepuox OWI 3HAYU-
TEJARHO YKOpPOUEH. )

[Tomepom MORET CIYKUL% baMm. KoTopHit mmeeT doasmoe 3fpexTABHOE ce-
YeHAe HeATPOHHOrQ 3axmara. [lomsepras ero B TeveHne 2-3 MeCALEB HeRCTBMO
AHTEHCHBHOI'O NOTOKA TEIUIOBHX HEATpPOHOB, OOIBMYD €r'0 J9acTs ngenpamamT B
54Mn. KOTOpHt Tak=e pampoakTHBeH. HO B TO Bpemsa Kak HEpHAOI BMn OIIA30K
K 5 MWLIAOHaM JIeT, TakoBol# 54Mn.cocwa3ﬂﬂeT He Soiee 300 mHelt. MHaue ro-
BOpA, OPONOIKATEIRHOCTR €I'0 XA3HA CHAXEHa (IpUMEPHO B 6 MWLIAOHOB pas.
[IponyxkT, OOACHH BeYHO, B UEJOBEYECKOM Maclitade, OpeBpalleH 3a HEeCKOIBKO
MECHLIEB B [POLYKT, NOJOBMHA KOTOPOT'O pasjaraeTca MeHee 4eM 3a I'ol, KOTO-
pHit, CJIENOBATEJRHO, MOXHO XPaHAThH IO [TOYTM IOGIHOI'O DA3IOXKEHAd B TeYyeHHue
HeCKOInLKUX JeT (OpumedaHnsde: @30TONHHE TadMIH He COIVIACYNTCA MEXILY CO-
Goit; HAXOmAT TaKKe B KaYecTBe NepHONOB LJIA 53Mn 140 Jner, a WA 54Mn 290
IHell; crepoBaTeNrHO, 31eChy HaAWINAAeTCA COIVIACOBAHME, HO He IJIA 53Mn; of-
Ha N3 Tad/jul] COLEep#AT OnedarKy).

I) Eue A ynomaHy, 0o J0OOOHTCTBY, COLVIACOBAHHOCT®, KOTOpad He HOJ-
AHQ paccMaTpHBaThCA KaK aCCOMnTHOE NOKa3aTelnCcTBO, 4 f He 3Hap, N0 KaKuX
fI0p OHa MOXET OHTR CBA3aHA C B/IAAH4EM LaBJICHAA.

1 nosay9anr mdcwmo OoT I-Ha Kopuwpe, npodeccopa reosorud B Ja-Powens,
roe oH mHe maweT: "Y Hac B Jla-Pomesns B 3TH IHEM COCTOANAch JeKima IIsepa
I'epena, actpodusuka, No "aerapuam Tapeaxam". Cpend MHTepecHHX PakToB, O
KOTOpPHX OH COOCWI, MHe 3anoMHWiIcs claenyoiuil. Ha wore JdpaHuga omHa JeTa-
piaqd Tapeaxa Hpusemidiacs WA, 10 KpaiiHe# mepe, Hanpasaia CBOE N3Jy4yeHHE
Ha IUISHTAlWo JaBaHIH. YepeHRM OWIM pa3pyuleHH B OOJnMIoM Kpyre, M OHU He
OTpacIi,. AHaIUM3 3emiId [MoKasal Acye3HoBeHue K n Mg # yBenadesde Ca. Mor-
Ja OH 3uecC% UMEeT%n MeCTO TpaHcmyTaims. [eilcTBUTENnHO M4, YTO PHEpPTUA CBe-
TOBOI'O JIy4a MOIMIA GHTn 3HATATENARHOH!".

I.T'epen ABAAETCA yISHNM, HM3BECTHHM BO BCEM MAD2 CBOMM OTKPHTHUEM 40
komwua CaTypHa. ACTpoHOM [1apiiCKOTO acTpoDi3AYEecCKOr'c UHCTHTYTa, OH yKe
OTyCJIMKOBA ITPOBEPeHHHe HaduwoueHds no HIU. OH OW1T 3Hakov ¢ mMOoMMH padoTa-
M4 A Hamucan mue: "JIOBOJABHO JEBHO A {IPOBOLAI CDABHEH#E ™MEXNy 3THMH #A3me-
HeraAMi conepxadda Ca, KOHCTar4pOBaHHHMM Iellepw IBA Dasa, BCASACTBHE MDH-
sewienna HIO, B Banimi TpaHertwramsawi noz cradom vpoBHe.,. Takoe cpapHe-
HiA2 3aMaHYHBO... HO 3T. 4A3MEP2EAA ABAAOTCH pIaidMid, TaAK K&K OHA NO.TKHH
O00BOMATRCA B uIBOIRHO ROQOTHKIIE CoOKd, a B32Ln CBATSTRNA, GofACy IIOKas3aTk-
CA CMEUHHMA, OOHYHO HS OCWENABaNTCH TOTYAC DACCKA3aTw CEO0 ACTOpXo, 4
OOCHANHAA LOXOMAT j0o odcuaenoBaTeneil (ecad oHa [0 HAX HOXOMAT! ) CIIMWKOM
noagHo" (oH onyGnuKoBan PoTOrpaino U pe3yisTaTH aHali30B NepBOTO Hadaone-
Hilf B HaYYHO-NOMYJAPHOM PpaHIilyackom AypHane). Smecr, HalUNo MH MMeeM TpaHC-
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myTamn B Ca, HAygHO yCTaHOBJIEHHyD aHam3avd (ymeHnmeHuze K B pesyiasTa-
Te K + H :=: Ca 4 yweHnmeHue Mg, nawodero Mg + Q :=: Ca; ciaepoBareisHo,
peaximat ¢ +HY u +0). OHE OGyc/IOBIEHH HedKEHTAPKIMPOBAHHHMA 3HEPTAMA,
BEPOATHO, UCKIDUATENRHO du3udeckimid. HemsmecTHO, HIET JIH 3IECH PEYs O
IaBIeBdE Tana "BozmymHoft nogymka" (ArA HNpyroro rasa WM Oaasme ), ACOyC-
KaeMoM B NOJIOXSHHMA CTAIIOHApHO# OHOpH AIN NpH B3JeTe. jlapleHde HECOMHEH—
HO, TAK KaK Tpapa Ha OTO ABHO mOBadeHa. (Jel MpefcTaBisl COCOff KakaM-—
T0 06pa3om T'OPABOHTAIRHYD Npoekiun acTa HAV \koTopasg He mor/a OH OHTB
pakeTo#l #3-3a cBoelt HEBECOMOCTH, CBOMX YCKOpeHu#, NDOTUBOpEYAMAX TOMY,
9To MM 3Haem no (gusuxe, coriaacHo II.T'epeHy).

e) JHepras MHTEHCUBHOT'O CBETOBOTO MOTOKA MOXET OHTS gousinofi. Hecko-
N6KO YACTEHHNWX 3Hayemufl mpaBelieHH Koampa B "Nouvelle Revue de la France
droutre-mer" — Oapux, Nel, AmuBape 1954 T. A.KoaHHa, HaCKOALKO A 3HA,
MHOI'O 3aHUMalCA GOTOCHHTE3OM, coiHeuHO# sxHeprdefl. Ero ama ocranroCp B Ha-
yke, u "afdexr Koaumpa" Hames Codwniige NpAMEHEHUd, IpyTde, 4eéM TAKOBHE B
a3poNfHaMiKe, TIe OH CHavana OWl #3y4eH. JTa cTrared, KOTOpyo A He 3Hal,
Gura nepefaHa mHe Xanom JomGapom (reosorom) B 1974 r. OHa comepxur 4
CTpasMiH MO0 TPA CTOIOLS MEJKamA CyKBaM#, ¥ A He cmor' ee cxars. fl Mpoum-
THPDYO TOJIRKO HECKOIRLKO OTDHBKOB.

"Yucno (OTOHOB, KOTOpHE YIApADT 34 OIHY CEeKyHIy B KBaUPATHHHA MeTp
OCBEMEeHHOR COVIHIeM HOBEpXHOCTH, NEepHeHIAKYJAAPHOA CBETOBHM JydaM, DaBHO
ppavepHo 3800 MELLAADIOB MWLIAADIOB. A Bellp, Iake €CHIA 3Heprds Kaxmoro
foToOHA, BHpaXeHHas B BaTTax, ABIAETCA 4pe3BwdaliHo cnadoil, mopAnka 0,3-
1()'1'8 BATT, COBOKYHHOCTS, KOTOpad yluapsAeT B KeaipaTHu# mMeTp, HpedcTras-
Jaer 1 KBT B cexkyHny (B me#icTBATENLHOCTH, COJIHEUHAA KOHCTaHTa ABIAETCA
HEMHOT'O Goimieit)". 3arem OH H3y4aeT LMCCOLMALAD BOAH, 00pas3oBaHAe yrie-
poxa mpi JoTocHHTese, YTOCH CKasaTs OTHOCATENRHO yIviepoma: "YTOOH OH
[IPOUCXOIMT OT pa3pHBa MOJEKYJH yI'OJRHOI'0 aHTHMApHia, S He Bepon, WM 4TO-
OH OH [POMCXOII M3 AIepHOit peakumu...". Tawav ofpasom, KoaHla He Bepwi,
ITO YIVIEPO i pacTeHdit OpOMCXOLMT OT IJUCCOoifaui yIVIEKMCIOrO I'a3a BO3NyXa;
9T0 OWIO IOKA38HO NOTOM, ¥ OMmyT, YTO KoaHua Bcerina OCIOHAN CBOE Bpewms
Ha 40 Jer... UH LONyCKaeT Taxkwe flepHHe peariust B pacTrenuax (oH naer
CXeMy KJIACCHYBCKOI0 POTOCHHTE3a 4 CBOM COOCTBEHHYW CXeMy, CWIBHO OT/LAY~
Hyo). Jalee OH 3adBJdgeT, d9TO BCE 3KCMEPMEHTH "BO BCEM MUpEe HOATBEpIAIH,
OpA UCOWIL3OBAHUMA PAIUOAKTABHHX 14 MEUEHHX M30TONOB, TAKUX KaK 180, YTO,
eClid BOJOPOL Bcerla OCTAeTCA B RBeNecTBe, OOJYYEHHOM BO BPEMA BOCCTAHOB-—
JeHAg, TO BO3BPAlUCHHHY KACAOPOu HUKOrZA He ABNGETCA YyHAKOM, MPOUCXOUA-
wm 43 CO, Boanyxa, HO BCErIA NPOACXOMAT U3 PE3YTbTATA BOCCTAHOB/ISHHA
BOLH BHYTP4 KIETK4". JTO LOOYCKAETCA B Hald JH# MHOTUMK QUTOGUOIOTaMH,
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HO NMpPOLOJTKa0T YYuUTH, YTO PACTSHAA BHLEIANT KUCIOPOH, KOTOPHH OHU GEepyT
n3 002 BO3iyxa K COXpaHAnT yI.iepoL, 4YTOCH OeJaTs U3 Hero ero ruipaTd.

Ho B OCHOBHOM iMeHHO RJIAAHAE BO3CYHLEHAA, OCYCJIOBASHHOI'O COJMHEYHEMA PoTo-
Hamit, Ha BOLY (MO HEOGXONMMOCTA BOLY IOBEPXHOCTHHX KISTOK pacTeHHA), KO-
TOpOe MH COOMpAaeMCA pacCwmoTpeTw, He BXOIA B JeTalIM, TaK KaK ero JEeMOHC-
TpaiyMa Cwia OH CIANKOM IJIAHHOf, YTOGH BOCIDOM3BOJUTE erd 3nxecs. "'Pacc-
MOTpHMM Telepw OTHOCUTEASHO TOICTHR CJjo# BomH, 1/10 wmM, HaHeceHHuit Ha 1
nmz. YTO NpelcTasidAeT codoif 1 cM3 BOOH. BHCTaBAM 3Ty BOUY Ha COIHEYHHit
CBeT. B arom CM3 aveercAa 60 000 MwLIAapLoOB CBOCOOHHX 4OHOB BOHZOpOLA 4
CTOJNRKO #& IAUPOKCAIa. FCIM OH BCE [IPOXOIAJNIO 34 OIHY CEKyHuy, TO TEmIo-
Bafd 2HEpTMA MOHOB BOLOPOIA Ha CTelleHw CBOCOAH OWwria OH B cymve 25-10'10
BarT; B TO Xe Bpemd IOXIr KBAHTOB, KOTOpHil ynapgeT B 3Ty NOBEPXHOCT: B
B nmz, uapuHocAT sHepriw B 10 marr. To ectTs, IO OTHOWEHUR K TEIMIOBO# 3He-
PpT4K HOHOB BOIOPOHAA, B TeyeHUe OfHO# CeKyHIH, SHEpPTUA COJHLA B 40 mun-
JHOHOB pa3s Oojaslle, 4yeM TEIVIOBaA JHEpPrud.

MH 3Haem, 49TO COJHEeYHad JHEePrds, Kax md 00 3TOM CKasaild BHUE, LHe
ABNAETCA ONHOPONMHON, HO MW NPHUHAJIM CpenHee 3HadeHue, COOTBETCTByWNEeS Xejl-
TOMy CBeTy. CpaBHABaA Telieps CpPefROD 3HepPrdn OXHOro forona ¢ remnropolt
aHeprueft omHOro XOHA BOIOPOLA, MH KOHCTATUDYEM, UTO ONAH cpejgHall KBaHT
npencrasadetT B 80 pa3 Golslie DHEPTMM, UEM 3HEPI4s ONHOTO HOHA.

Kak ciemcTsie, IJIA KakZOI'0 AOHA BONOpPOXA, HMEETCs, B CEKyHLy, B
500 000 pas Gouwite CBETOBHX 9YACTHI[, KAXIaA M3 KOTOpHX BmeeT B 80 pa3 do-
Jpiie 3Heprui. [IOHATHO OTCBhEA, WTO €CTw» MHOI'0 MAHCOB LA TOrO, YTOOH OHH
BCTPETWIA HOH NPy CIArONPUATHHX CTOJIKHOBEHAAX A Nepejald emy CTOILKO
CKOPOCTHA, CKOJIRKO OHM UMEDT, YTOOH OHA OHIA B COCTOAHAY BCTYHNATS B JOGHE
TAOH XAMAYECKAX pearipit ¥ Naxe suepHue". CremoparensHo, eume Torna Koan-
Ja IONyCKaeT, 4YTO NPATOK BHEPIM OT POTOHHHX IYYKOB MOXET MpPOH3BECTH
TpaHCMyTalMi y pacTerait... 3a MATE JET DO TOro, Xark g 3To nmoxasar (3To
eCT% EIAHCTBEHHHI OOBEKT CCHIKM, CHeNaHHO! Ha 3TOro aBTOpa, KOTOpOMY
A OCTaBJfAv, KOHEYHO, OTBETCTBEHHOCT: 3a eI'0 TEeOpnn).

JlokazareisrCTBa aTOMHOR negopmaiy Mon neikcTBYeM BHCOKAX ASBJICHMiL

JHEeprid CBASM MEXIy YacTHIAaMM ATOMA HSCOMHEHHO H3MEHAWTCA mom mefi-
CTBUEM OYEHp BHCOKAX JaBleHufl. [MTUPOBaHHHE BHIE AaMEPUKAHCKAE ABTODH
{cr. B "SCIENCE") nponemoHcTpipoBamd maarpamvy Jays, [OMyYEHHYD npy -
PPAKUMA DEHTTEHOBCKAX JMydeil, Ille HAGIDIAETCA CMEWEHAE MOIOCH KPUCTALTO-
rpagMecKoro CnekTpa; OOHA CRIMAOTCH, LPYTAe DACXOATCH, YTO HBAAETCH
AOKa3aTeIBCTBOM TOI'O, 9TO NMPOCTPAHCTBEHHAd CTPYKTypa OT/IMYaeTCA. Kpome
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TOro, MNPOACXONAT A3MEHEHMe MOIOXSHAA aTOMOB B 3JIEMEHTApHOR sdeilke mon,
IeiicTBYEM BHCOKUX TeMIepaTyp; HEKOTOpHEe aTOMH CMElanTCH NOCPeACTBOM Bpa—
HEeHAA BOKPYT CHAPAILHORA OCH, YTO MOXET OCYWECTBIATHCSA TOARKO [PA DA3pH—
Be HaubwIee ciaadkx cBa3lell, llpyroe NOKA3ATENRCTBO pEaHUMAIMM O0BEMA aTO-
Ma oI KellcTBMEM OYEHp CWIRHOIO JABAeHMA mpuBefeHo Poacreitnom ("Transact.
of the N.Y, Acad. of Sc.”, mat 1974 T.): nox HaBieHnem B 280 KO [LIOTHOCTE
cTal yepemduidBaerca Ha 30 %.

fa

Pac, 23:
1-norviomeHRAe; 2-CHKOPOCTs (Mw/C)

fl xoTen mocmOoTpeTs, C MOMOWEH IPYI'OT'O METONA, MEHAETCHA JIA CTPYKTy-
pa xejiesa TaKKe [IpA er0 YacTAYHON TpaHCcmyTauud B XpoM. B 3TOM A OOIydt
nonnepxky B 1974 r. HHCTUTyTa sAepHOR (pU3UKK M pM3UkA gacTan [HPC. Uccie-
JOBaH4E OpPOBENEHO C ImUpoNIoM MO 4 QHoce cxaTua. OHO OWiIo ocyumecTsieHo Ja-
Goparopielt suepHoil xumum [leHTpa AUEPHHX KCCIeloBaHaA?} B Crpacdypre, Hon-
BEIOMCTBEHHO# BHUICHA3BAHHOMY AHCTUATYTY.

fl mompocinr crsaaTs coexkTp MEccdayspa, NpAdYeM METOL pe30HaHca nocpei-—
CTBOM 3p02KTa MEccOayapa KaxeTcd Haugouiee moxKasareinHyM CpeicTBOM YBALETH
MOJIEKYJIFIDHOE N3MEeHEHMe Xejle3a B rpaHaTre. f paciojgaranr B neficTBATEIsHOCTH
TOISKO OYEeHw MAMHM KOTIYECTBOM LJIA XAMUYESCKOTO aHAIA33, MO3BAIAQLErO O0-—
CPelCcTBOM ABOMEOCLD aHan43a, OTHSABHO OIpSleTATs Fe’’ u Fe''s. 3necs ha—
410 OPE:MYUeCTBO HEUECTDYKTARKOIO M2TOu4a. [IPOTOHHHT pesosaHc componoi-
A3€TCA JISKTPOHHHMA CMSUEHNAMI, TaK 4YTO 310 ABIASTCH YYBCTBATENLHNWM *18—
TOUOM /I HEKOTODHX UCCASuOBaiili. Hels3d HOTY4dUTy, KOJNMYECTBEHHHS 3Hade—

H#AA, HO MOXKHO IMETv OTHOC!HTSMTnHHEe H3MEHSH.IA Opd CU&ABHEHAH C© A3BECTHEM
STAITOHOM.
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fl BOCOPOR3BOKYy 3Hecw mpe nAarpamvu (puc. 23 4 24). Busso, 4TO OHM
3HAYATEARHO OTMYanTcH. Juarpavma (pac. 23) SBIAETCA TAKOBOX NPUPOIHOTO
napona, CBALIETEeNA. W3 Hee cilemyeT, YTO [MK RejJe3a HAXOIUTCA B OKTAIpMU-
YECKOM OKDYyAEHMM. BylleT J4 OHO TOINA CBA34HO ¢ amomuHuem! Ckaxem, OyIerT
JI CHO HAXOIMTHCH B 4YaCTM BJIEMEHTAPHO! DemeTKd MAPoNa ¢ TPeXBaJEHTHHMA
cBA3AMI?

Puc. 24

Imarpamma (puc. 24) sBideTcA TAKOBOR MMPOHA, KOTOPHR CXRAMAICA HO
50 kwrodap opu 850°. Kpupas CATsHO M3veHWIach. OHA NOKA3WBAaeT, UTO Xede-
30 OWIO OH B OKTA3APHYECKOM OKpyREeHMM, HO Hpyrad 4vacTy NpAHALIexXana O
TEeTPa3ApAYECKOMY OKDyXeHio, KOTOpOe XapaKTepHO IiId RpeMHuﬁ? Takum odGpa-
30M, TPeXBANCHTHOE KeJe30 YMEHBAIOCK OH (TO, KOTOpOe CTAI0 XpOMoM? ),
TOr'LA KaKk IBYXBAICHTHOE XeJie30 YBelIU4YUIoCH ou! To Kpaitheit mepe, Takoif
npejcraBlAeTCA ZHTepOpeTaluya, KOTOpad KaXeTCA MHe BO3MOXHOR HA NaHHMA
MOMEET. Tak Kak 3TO JUYHEA HAHTepOpeTaudd, lpudem leHTP ANEpHOR (PU3MKA B
CrpacOypre nepefal MHe 34perACTPUPOBAHHHE pPe3yApTaTH, OCTABIAA 34 MHOM
3a00Ty MO KX HHTEpNpeTHAPOBAHAN. M3meHEeHAe ABIASTCA OYEHB YETKMM, TaK Kak
N30METPAYECKOE CMENEHAS I10 OTHONEHMD K JUCTOMYy METALIHYeCKOMY Xxesxesy,
CIyRaleMy 3TAIOHOM CDaBHEHUA, DaBHO +1,31 I HeoOpaGOTAHHOTO mEpona M
+1,17 n1A NOEBEPTHYTOT'O CRATHI MAPONA, TO €CTH, OTHOCATENRHOE cMmemeHue
9yTe Bume 10 %, COLNIACHO YMCJAEHHHM LAHHMM, NepefaHHsM JadopaTopueit

AanepHoft xumuu B CTpacdypre. Hamomuim, uTO asamdz Ham [TIOKa3alx, 4YTO KOIN-
9ECTBO TPAHCMYTHAPOBAHHOT'O *ejes3a OWIO 4yTy Godplie 11 %.

Ha amax rpajuxax xammiii KpecTax MpencTaBiseT codoft OIHO HM3MepeHye.
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BalHO, CKOIBKO OHIO MPOJEJNaHO Cepne3HOH padoTH. Tam colepxaTcA OdeHs 60—
JAsMoe 9ACHO a3mepeHuit, Ho OHA pasCpocaHH IOBOMRHO mApoKo# nmostocoit. Tax
CAIBHO, 4YTO OOTDPECOBANOCT, COENUHATY, NPUGOD ¢ BHUACHATENsHOR mamauoil,
9TOCH OHA CyMMHpOBala BCE T4 "KPECTAKA", MO3BOJAA BHYEPTATH CILIOMHYD
JIAHAD. F, KOCBEHHO, HEMHOI'0O OTBETCTBEHEH 3a TO, YTO 3Ta NoIoca ABIAeTCH
Takoil mupoxoft, ITa mUcOoepcdAs DPOMCXOUAT OT TOrO, YTO OCpa3IM, LNOCTAB-
JerHHe B (TpacOypr, He OHJIZ XOpOWO HPATOTOBACHH LIS 9TO# MeTomdkd. QHH
Ch/Id HEMHOI'O TOQJUCTHMM, X KX TpaHZ He CHIX CTPOr'o lapawielsHH. {3~3a 3To-
I'0 HeJp3A OHIQ XX BCTABUTER B YCTPOACTBO IIA OXIaRLeHUd: IJIA CHUREHMS "¢o-
HOBOrO Iyma" JAACHepCHAd 3JEKTPOHHHWX mepevemeHdll, BIRCIEPUMEHT NPOM3BOIAT
OpK OYeHs HHA3KOM Temneparype. 3LecCwr LOPAUIOCEH CMUPUTSECA C Tem, d9TO pado—
Tk NpX oCwuHOR Temneparype B 295 ®K, To ecTs, mpz 22 °C. HecmoTpa ma
9T0, HHTEPNpeTalA H3MEpPEHHHX TOYeK MO3BOIAST NOIYYATyr KpMBHE, [NOKA3HBa-
piie C O4YEBUIHOCTHO, YTO BHYTDPEHHAA CTPYKTYypa MOVICKYJ K3MEHRIACk, 9TO
oocae CEATAS NOABANIKCY, OOePTOHH.

MH BANESIA, YTO BJIEKTPOHH "CXAMAWTCH", HO HYKIOHH TOKE NOIBEDRKEHH
CEATAO. JTO OPUBOIAT K HefopmalMd Anpa, Tak KAk B OpOTUBOMNOIORHOCTSH
SJIEKTPOHEM, OTHOCUTENRHO YIAAEHHHM JIpPyTr OT Ipyra, HYKJIOHH paclogo-—

XeHH 04eHr GJHM3KO ONUH OT IPYI'OTO ¥ COBCEM HEe MOLYT COMUXATHCA; M3-33
3TOr0 [POUCXONMAT Iefopmauys fipa, KOTOpoe yantuHAeTcA. (rcona, Heas3g Ju
nmopymaTs — 3TO TONIRKO 00pas -~ O BOSMOXKHOCTM TPRHCMYTAlMM TAK, K3K 3TO
IpeicTaBleHO Ha puc. 257 fiknesanHas fopMa Apa yAIAHAETCA CBOeft BepUAHOM,
Crepa yaH cxemarudeckuil Bum sipa Fe ¢ 13e¢/, OIHA A3 KOTOPHX BHISYEHA.
llon meficTruem HaBieHda ITOT aHCaMONyL YIVIMHAETCA; M3OJADOBAHHAA of —9aCTH-
Lia, CBA3aHHas MeHslle, 4em Jpyrde, yialseTrcda Ialslle, YeMm Ha IBe I'paHd Opa-
3MH MERLY HUMH. OTO 3aKaHY4BaAETCA TEM, 4YTO OHA [HEePEKPHBAET pACCTOSHAE
NPATARCHAA ANEPHHX CAT. H{aK TOJRKO PABHOBECHH{I HOPOT' MEXUY KYJIOHOBCKAMMA
callaMd OTTANKABAHAA M ANEPHHMA CAIaMA OPATAREHAA LOCTATHYT, ciIadoe OT-
KJIOHEHAE B NOJIx3y IJIEKTPOCTATAYECKOI'0 OTTAIKHABAHUA BH3HBAET BHOPACHBAHAE
stoi IBOﬁoL ~4qacTalH, 4 ocTaeTca 12¢, xpom. Torma o —-9acTuila BHOpacHsaeT-
CA K 100 Hopore 3adypaeT JBa CBOOCIHHX IIEKTPOHA METALIa, YTOOH CTaT, aTo-
MOM Teails. ClrenyeT OTMETHTR, YTO OYeHw CJIad0e yseaddeyve pacCTOSHAA Ya-
CTULH o/ NPUBOJAT K MPEBHMEHMO MOTOKEHMS MPUTAKSHAA ALEDHNX CAT: LOCTa-
TO4YHO, NpA NMpUGCIUMEHUM K Opejeny, A3MEHEeHMA OpACHTALAM CIMHA YACTHI[ 110
OTHOWEHD K OpAMON, KOTOpas COelAHAeT 3Ty YacTaLy C pesyanTupyieit cru—
HOB T'PaHd WECTUYTONBHAKA COCeIHUX o, —dacTdy (OCHOBAHMEM TeKCATOHAILHON
NIpA3MH, C KOTOPOR OHA CBABaHA). ITO MONOREHUE OGHACHWIO Oy TaKXe TO, YTO
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TONEKO OfHA of —4ACTHI]A MOXET IIOKMHYTH: STY KOHCTDYKIMIO; HENs3A CIYCTUTH-
ca Huxe Cr, HcxomAa M3 Fe (puc. 25). CuenyeT OTMETUTR, YTO TaK Xe MOXHO
Owro OH "odwacHuTs" mepexon oT St k Mg (puc. 26).

0
]
'
oy
]
i
2 Fe=13d ;.:
OCHOBHO€¢ COCTOSIHHE
s Fe-d —= ,,Cr=124
Puc. 25
P
ot
[] _-—"-_@
i :
! | : = :
1 0,2£0,1-10 = 0,510,1.10'12 : :
- e i
~10 13CM : ~10-12,5CM :
' 18:0,1102 1
14Sl—7d :‘ [ —1; -t
~10 cm
145i-d —= ,Mg=6d
Puc. 26

PaspeneHe MPOMUCXOLMT, KOTIA PACCTOAHNE MEXILY KpaikHUMH dYacTHNAMH
IIPEBOCXOIUT 8.1013 cm (Hanpumep, 1,8-10‘12 ?). 1 oOmAcHAWCE 31€CH HA
A3HKe KIaccHueckoil AnepHoit (M3MKkK, YTOGH [MOKA3ATE BO3MOKHOCTH KiIaccuye-
CKMX OOBACHeHMi. HO 3TO He 3HauuMT, UTO 3IeCk HEeT Ipyroro OoGhfICHEeHHMsA. Ha-
npumep, NMpUNaBasg KyJOHOBCKMM CHIaM BOJIHOBO XapakTep, Kak MpenilOIOKAT
M3uKk P. nme [oitmopen. Buin cresaHR ¥ Apyrue npemionoxeHMa. B 3To#f KOH-
lenuiy "TOMYoK", BH3IHBAOMMII yXO&I ol —4acTHIM, OORACHWICA OH TaKxe Teopueit
Kocra ne boprapa, KOTOpDYD MH OCH3apyX¥MM B KOHIE KHHI'H.
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HOBHE SKCIEPMMEHTH U AHAI3H, MOKASHBAIME PEAJNLHOCTS TPAHCMYTALMM
e — Cr

llepen Tem, Kak ONACATH HOBHE SKCHOEDAMEHTH A AHATA3H, HONTBEPXIAN-
mae IKCOepUMEHT, OCHOBATEIBHO ONMCAHHHE BO II TomMe, Hedecmosie3HO OOroO-
BOpDATE O METOIAaxX SHAIU30B.

KpATAKA METOZOB GHAIA3O0B

JTOT BONPOC OO-HpesHeMy OCTASTCH HNDENIOYTHTENSHHM B NMCKYCCHAX Kpa-
TAKOB. (YEBANHO, YTO HA OIMH METOX He IONXOLAT JIA BCEX CIy4aeB. MH Bé-
Iens, 9TO KOJMYeCTBEHHOe OIpeAcieHde ¢ MOMOMeD 3ASKTPOHHOIO MHUKpPO3OHIA,
KOTOpoe CHIO OCBABIEHO YyBCTBATENBHEM, IJIA MHOTHAX 3JIEMEHTOB, B0 1 M.X.,
Ha DpaKTAKe He MOXET, daie BCero, IarTs ddnsmyn IOCTOBEpPHOCTs, 4eM 1 Ha
10 000, ecmu He 1 Ha 1000. U TO B Cirydae UACTOrO SAEMEHTa. B ciomHoM ma—
Hepajne BCe NO-BpyTomy. S HpuBesr BO II TomMe HECKWIRKO IeTaleit no aHaId-
38M, BHIOOJHEHHHM C OOMOM%D 3JIEKTPOHHOI'O MHKDPO3OHNA. HO 9TH pesyasTaTH
Gwiu ocmopeHn (oparHoe GMIO OH ymupdTensHo). [IpoBepKa mO TeMm Xe odpas-
DaM OwIa BHOOJHEHA ¢ HOMOWGD PEHTTEHOBCKON (UIyOpeclieHIMM, HO TONRKO JVIA
Mn & Cr. 3T0 He MOIVIO OHTH MNPHUHATO, M CHIO OH OpOA3BOJIOM, BHCKA3aTwCH
38 OHgH #3 MEeTONOB, OTOPOCHB DESYJApTATH APyIoro. HyEHH TOYK# CpaBHEHHA,
a A #x He aves. HyxHO OwiIo 0O KpaltHefl mepe CpaBHHTy: ¢ H3MEHEHHEM xeJesa,
& XeJe30 HOBTOPHO He olpelnensIocs. Jodod cnexTpomeTpHdeckrdit meTom ocna-
paBaeTCA MIA CAWIMKATOR OO TOR NpAyaHe, YTO KpemHeSeM CJMIKOM COIPOTHBIA—
€TCA TOMYy, YTOCH BCe aTOMH KPEMHAS HOHU3MPOBALACK IUIaMeHemM B OpAGopax.
Orosoprd CHUMETCA C MOMOWLD CIEKTDOCKONMM DEHTTeHOBCKAX Jydell, Jryopec-
LUCHIMA DEHTTEeHOBCKAX Jydeff, upamoll SMACCHM DEHTI'€HOBCKAX Jyued, mwiamen-
HO—-3MICHOHHOH], aTomHO-~adcopoimonHoR. [Iponurupyem A.BofinoBmua ("AHamuz
CAIMKATOB", U3L. I'epmanH, [lapax, 1972 r.) OTHOCHTENRHO CIIEKTDOMETPHAA S
"OHa BO3MOKHA. Bofee GHCTpasd, dem XMMUYECKull aHAId3, OHA HAST B ONHO A
TO Xe Bpemd YIOBJIETBOpEHHE X paszoyapopaHie,

AHAMN3 OIHOPOIHHX DANOB IVIMHH, Hanpumep, Opd xopoweft KandGpoBKe,
UDABOBAT K pe3ylAnTaTraMm TaK Xe [DATONHHM, KaK d [Ipd XAMMYSCKOM aHanlidze.
HampoTus, asHamds OOJNEBOTO UMaTa, KapOoHaTa, IpaHMTa, OCylWeCTBAEHHHT 10
TEM X8 KPUBHM (KIMGPOBKH), MOKET IATh PE3YABTATH, KOTOpHE OTKIOHAKTCSH
Ha ~ 0,9 -4 nNpoupHTOB OT 3HaueHfl, HABASMHX xumueih, IJIA IVIABHHX
VIEMEHTOB B 8102 4 AlyOn. [IpHYAHH 3THX IMCIEPCUIt MHOTOYMCIEHHH, M OHM
OHIM M3YYEeHH CONplMM ACIOM ncclefosareyieif, HO 3TO He GHIO yCTpaHeHo".

U B 3aaknpyenue:
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"[IpeBOCXOIHHA MeTOH, CHCTPHU M MPOCTOM, OH 8IPECOBaH MpEeXIe BCETO
INA CEJeKTUBHHX I'€OXMMUUYECKMX ¥ I'€0JOTr0-pa3BelOYHHX aHaIN30B. B IpOMHIll-
JIEHHOCTH OH OGEecrneunBaeT CHCTPHIl KOHTpPOJL W3BECTHHX BeWEeCTB, CUCTEemaTU-
yeCKM aHAIU3UPYEMHX C [IOMOWBK 3TATOHOB CpABHEHMsI, BHOpDAHHHX pasymHo. 4To
¥e KacaeTcs KOJUYECTBEHHOT'O ONpemesIeHHA Jnodoro 3JIEMeHTa B JIOOM cylocTpa-
Te, NPH POCKUX MOMHTKAX apOuTpaxa, 3TOT METOL, B YCJAOBHMAX Haudolee He-
OJaroNpuUATHOIO Cay4Yad ero NpUMEHEeHUs, BeleT TOIBKO K MONYKOJIMYEeCTBEHHHM
pesyasTaram”.

It aTOMHO-a0COpPOLMOHHOR CNeKTPOPOTOMETPUM Pe3yIRTaTH OO0 KPEMHMO
He MOT'YT OHT= ND:AHATH Iaxe iIpM HUCIOTR30BaHMM KMCJIODOIHO—-aUETWIEHOBOTO
L1amMeHs; Tem OoJiee ¢ PACIpOCIrpaHeHHHEMHA [IPONAHOBHEMA TOpeiiKamd. g Jpyrux
3JEMEHTOB HYXHO YYATHBATY, HEKOTOpHE B3adwmHHE OMEexXd, KOorma padoTanT CO
CIOXHHM MAHepaloM. !Haue roeopd, moIeKy/iApHas jopma HedespazamuHa (xoTa
3necy OGJAacTs, KOTopasg CUMTaeTCd ACKIOIATENsHO (M3mdecKoih). ITO TOBODHUT
O TOM, HACKOIRKO CJIOXHA Mpodjema KOIAYEeCTBEeHHHX olpelnesyeximt. My npencra-
BUIA TOYKY 3PEHMAS TeX, KTO BHOpal WA KOIAYECTBEHHOI'O ONpeneIeHHA 3JIeKT-

POHHNI MUKDO3OHI, M MHEHME CNeIMaricTa N0 aHAaIA3y CAIMKATOB. BAIWMM, YTO
MEHEDaIOrd pasienwiacs. Ho NPUHATO, YTO DACXOKIEHUE He JIOIKHO NPEeBOCXO-

IATs 4 %. A Bellr MH NOKa3amM, BO II TOMe, UYTO AHAIM3H NANT U3IMEHEHMs
noutd B 12 % 1A xenesa. [[03TOMy MH HE MOXEM CYATATY, YTO peyp miIa O
Tam O HeTOYHOCTH, KaK XOTeJd BHyWwATs, I'OBOpdA, 4TO IBA 3HAYSHMUA, OTIEJEH-
Hee 12 %, OWI# Takke NPATONHHMHM Kak ONHO, Tak U Ipyroe, ¥ 9TO 3TO HEe 03-
HaJano, 4YTO HAGMIANOCsk H3MEeHeHue, 4TO Kaxmoe U3 OBYX 3Ha4Yer#it OHIH "Tou-
HEMA", 9TO HEBO3MOXHO OWIO HMETs, Ooaslieit TOWHOCTH. Torza 3To O3HAYaeT,
9TO HYXHO [IpA3HATH, 4YTO MH HE yMeeM HejaTs FOUHHA aHAmu3.

Torua OyneT HNOHATHO, 4WTO A CYATAT HROOXOIUMHM [TOBTODHUTY, OOHTH, Me-
HAA COOCOCH aHaMM30B. XvMUYECKUd MeTon npumeHaacsa lleTporpaipddeckoit Jado-
paropuelt llapuxckoro JpakyasTeTa e€CTEeCTBEHHHX HayK. ¥ coxalreHmo, OH Tpedy-
€T HECKOARKNX T'DAVYMOB BelleCTBaA, TaK 4YTO OH OHMI IIPYMMEHHM TOARKO TI9 CBH-
JeTeJaeit, TAK Kax MOXKHO IIDEBPATAT: B [IOPOWMOK HECKQIRKO IpavMOB N4pona.
JIeicTByA Tak, MOCPEINCTBOM DA3MAIHBAHAA, MOXHO OHTTY YBEpPEHHHM, YTO He
nonanels MOA KPUTAKY, aIpecCOBaAHHYH TOUEYHEM KOJIMYECTBEHHHM ONpeleneHd-
fIM JIEKTPOHHOI'O MJMKDPO3OHIA WId DA3HHX IV PPAKIMOHHHX METOHOB, KOTODHM CTa-
BAT B ylpEK, HECMOTDPA HAa MpPELBapATeJIsHHE iICC/IelOBaHilsd, HEeyBEepDEHHOCTE B
TOM, UYTO MCCieliyevas 30Ha ARIAETCA NOBOJISHO [PEeICTaBATENRHOl He TOIRKO
no oieHke, nvepgel cryyaiinwil Xapakrep, cpemHero cocraBa kpacTaiia. OnHa-
KO 3TOT XiMAYSCKA METOL HEe MOKET OMT% NpAveHeH K rpaHary, IOIBepLHyBWE-
MyCs O4eHs CILISHOMY IaReHA0, TaK KAk IpPecCH, KOTOPHMM paclojaranT LiIf
HEOOXOOUMHX NABNEHW, He MOIYT NpuHumaTe Coswe 300 MI BewecTsa, OYEHE
M3JI0€ KOJMYEeCTBO 1A TOr0, YTOOH [MOLBEPIHYTH €r0 34aTeM XUMHUYECKOMYy aHa-
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JA3y. IIA HEKOTOPHY 9JIEMEHTOB OHM CJIYKAT TOARKO OPUSHTUPOM.
UToCH #30efaTr TOYEUHOR choexTpomeTpud, g NMPeLTORWI NPOU3BOLUT: PAaC—
TBOpPEHUAE B KACAOTE YacTd [OOPOWKA IO M [IOCAS C.uaTidd. MOKHO SHT= YBEpPSHHNDM,
YTO TaxuM o6pasoM iveetls OYeHw, ONHOPOIHWA oGpasel, XapaKTepHyil 00 cpeil-
Hemy COCTaBy IpaHara B CBOEil COBOKYMHOCTA, a HS MO HEKOTOPHM 30HaM Heoa-
HOPOLHOI'O kpucraria. K coxaileHun, 3Iecw TAKKXE ecTy ODPaHUYEHUA, MOCKOJIL—
Ky 3TM METOLOM HEIn3A ONPELEJATs KOJIUISCTBEHHO Si0;. Tak kak momHuft aua-
JA3 HEBO3MOXEH, TO HeN®3d, [0 KACIOPOIHOMY [paBWIy COBOKYIHOCTA OKCUALOB,
pasilenars nocpenctsom pacuerta Fett or Fet'™t. Iosromy wmu Oyaem awers oG-
mee #eJae3o, KOTOPOe MOKHO 3aTeM BHPasUTs B Fel Wil Feglg, HO 623 ODOMHT-
Kil YCTaHOBATY COOTHOWEHHE MERiy ITUMU OKCALAMA. VKaxem eqe Ha 0iiH TOH-
Kaif moMeHT 3Tore meroma. OH OYSHr UYBCTBUTEARHHH, HO C NEPEMEHHOH d4yBCc—
CTBUTEJASHOCT®I0 B 34BACAMOCTHA OT JJIEMEHTOB, TaX YTO HywHO gejary HeCKoTIn-
KO pacCTBOpeHdf: RIA KOIAISCTBEHHOT'O ONpeiueeH#a Ca MOXHO pa3daBaTw B
20 pas, HO miA Mg Hy#£HO pa3dasuTy, B 200 pa3, 9TOCH M35eRarw HACHWEHIIA
apadopa. lHave rosopd, ecas4 AId HEKOTODHX VIEMEHTOB pasdaBiuti B 20 pas,
TO HYRHO OYHET B3fATs ONHYy 43 3TUX IPOCMDOK ¥ CHOBa pa3daBnTs ee B 10 pas,
OOMECTHT® 9 Kaneas CHIMCTALIMPOBAHHON BOIH M OIHY KAMMo "MaTOYHOI'O pacT-
Bopa". (uiyuaeTcs, 4TO JACOPAHTKA, BHEMAHME KOTOPHX OCJIA(IEeHO, CUMTag Ka-
[UIK, COBEpHanT OMMCKY X KT HA Raww OOsille AIA HA Kallw MeHsle. Mu Bep-
HeMcA K aTomy No noeoxy 2T° skcnepmmenTa.

[IpOTOKOJX BTOPOI'C 3KCHEpMMEHTAa

19.11.73 a nowex B JlaGoparopmo BHCOKKX nasneuuit IHPC oTnars odpaszer
mopomka mupona (A3 ApW3OHH), HOPENOCTABIEHHHR H DasMOIOTHIt B JladopaTopan
MitHepalorad HalyioHATRHOTO My3es eCTECTBeHHO! MCTOpHM. lIpemBapiTeNsHO G-
J0 3aimoyeHo coryatende ¢ UHPC o0 3Tom BTOpuM SKCOEpPUMEHTE. JKCHEpPAMEeH~
TalsHHEe yCJIOBAA CWIA YTOYHEHH IPHA 3THX NEpPeroBOpax.

17.12.73 mHe cooduwin no TeaeboHy, UTO CEaT#e COCTOAIOCH. Ha caemy-
lowa® NeHw A OTNPaBWICA HA MECTO, YTOGH MONYUATw YILIOTHEHHOE BEWECTBO M
OGCYIATE: BKCMEPAMEHTANHHE YCIOBUHA, KOTOPHE OWIA IellCTBHTENrHO Dearuso-
BaHH. llcnons3oBadHHuit npecc — TOT Re, YTO B B NEPBOM JKCHEpAMEHTE -

MOL' [IpHHEMATS, [DA CAISHOM TDEHMd, KalCyJdy A3 HATDANA 0opa, B KOTODY®
MOXHO HalATs Okoao 300 MI' mopomxa rpasara. [Iponecc MpOTeKal Tak Xe, KAk
4 B nepBom 3kcmepumente (oM. 2° vacty, T. II), ¢ YCTaHOBKO# 1105 HarjeHA-
em B 50 KO mpu CTymeHYaToM NOIbEMe TemmepaTypH. Lociae mocitemmeit CTyOeHa
npu 600 °C 6wia masa nommas MOUWHOCT%: OTCYET HA Npadopax mokasal o6y
3aTpaveHHyn MOUHOCTY OYeHp GJU3KYD K 1 KBT. [Ipecc GWI HeMHOrO MOmADMIM-
POBaH, TaK 4YTO OH BHUEDXMBAJ HEMHOI'0 NOJple MaKCHMAILHYD TemlIeparypy B
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850 °C. Ee momio afi)exTHBHO mONNepXABATY 1/4 Yaca mepel BHKMYeHueM. [lo-
Tped/ieHAe 3HEepI'#Ed cocTaBano npamepHo 250 Br.

lipemBapurensHan kamadpoBRA, MPONENAHRAA C COAwmod TOYHOCTRD, C NMO-
MOUx0 30HJOB, C PacCTOAHHAMM MEXNYy HAMA B 1 MM, BHyTpA BemecTBa, paclio-
JOXSHHOTO B KallCy/ie #3 HATpMsa Gopa, mokasana, uwro 850° mocraramace min
3/4 BeileCTBA H UTO 9TO GHI MEHAMYM; BOOM% CTeHOK Gwro 900°. Kpupas pac-
OpejiesieHdss I'PaiieHTa TeMnepaTypH MOIJIa OHTh, YCTAHOBICH&, Kak IpencTasse-
HO Ha paEc. 27.

BHyTpeHHAR Crenra

CTeHKA KANCYIbI
200°

!

1 2 3 4 5 6 7 gfam  KAMCYIEL
1 1 1 L 1 9000

Pazpez npu $60°: 10 °C
§70°
0.
1860°:10 8500

LRLRARTRARY

ALY

830°

Cpennasa yacTe npH 850 °C

Pac. 27. I'pangeHT TemOeparypH I'paHaTa BHyTpd Ipecca O4YeHp BHCOKOTO
IaBaeHas .

lonepeyHHid paspes ammysNH 43 HATpAmA dopa, clyxamell Turiem mig rpaHara.
Ha 8 mvm mmameTpa CedeHMss NPAXOZATCA 1 Mv IIMHH Kaxno#l CTeHK#, KOTOpad
HaxXOmMTCA np¥ 890+10 ©OC. o
BcA BHyTpeHHaa gacts (6 mm 43 8) Haxomures nps 86010 °C.
%pn 2 MM CTeHKd Ameem npakTaueckd 850 OC. o

OYHOCT® HM3MEpPeHA#, HpA ITUX Temueparypax, CocrasifdeT npamepHo 10°,

M3 KancysH #3 HATpUNA 6Opa, C BHyTDEHHUM HAaMETpPOM 8 MM, BHHAMAIACEH
CleKaAca TAO0NeTKA NApOTa TOJMMHOM mpumepHo 2 mM. JTa TadNeTKa NouBepra-
Jachk aHal3y, TOILA KAK 9aCT% HOpOlKa, He NOMECTABWAACA B amiIyly, COXpa-
HAJIacw Kak CBULEeTeNy IIA CpaBHEHMA.

Cnexumifcs MOpPOWOK ORI NOBEPEH XMMHYECKO# Jadoparopud [leHTpa ANEpHHX
uccrenopanuit B PoHreHe-o-Poa (monsemomcTeenHo#f KomuccapaaTy MO aTOMHOM
SHepreTHKe), TaK Kaxk Jjadoparopds [[apikckoro (akyIsTeTa €CTEeCTBEHHHX Hayk
B 3TO Bpemd He OHJA OCHalleHa WIA TOI'O, YTOOHW padoTaTr C TAKMM MAUICHTKMAM
KOIMYECTBOM: OCTANOCy TONBKO OpuMepHO 200 Mr 43-3a auTe3uid K Kancyae M3
HATpALa GOpa # A3-3a IOTEpw BewecTBa Op# pascusadua 3Tol kamcyuw. [lpon
OWi pacTBOpEH B KUCKOTE M MPOAHAIM3UPOBAH HA aToMHO-a0COPCIMOHHOM CHEK-
TPOPOTOMETPE. ITUM METOIOM HEArn3d OHJIO, MH 3TO BUNETd, KOMXYECTBEHHO ON-
PeNeMTs KpewHesem. I CBUNETENA ONpSieNeHne MPOH3BENEeHO XUMAYECKUM Ny-
TE€M, YTO NO3BOILIO TakKe MPOBECTM COMOCTaBJAEHHE® METOLOB. BOT COGT4B 3TO-
To mupona, OlNpeNeJeHHHA XAMUYECKAM [yTeMm:

810, 40,07 % MgO 16,41 % Ti02 0,32 ¥ TFe0 6,64 % Cr'203 0,93 %

A1203 19,87 % Ca0 6,01 % F9203 8,50% MnO 0,60 %
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IllpeoGiiananue M3 Ball Fe NOKA3HBACT, 4TO pedYs MUET O I'paHare, KOTOpHHA
CIefyeT OTHECTH K mupomaM (KOUZA TpPeosaslgeT Xene30 — OGHYHO 3TO BALHO
10 1BeTy —~ TO HeJO AMeNnT ¢ algMaHiAHOM). Bmpodem, odpasen GHI OTHECEH K
IApony, 3TO OWIO BAEHO HEBOODYXEHHHM B3IVIANOM. A Bels HOpA aHAIM3e C MOo-
MOWs0 8TOMHO-a0COPOLMOHHOR CHeKTpofoTOoMETPAR OHIA JONYMEHH HBE OWAGKM:
sHaueHdss s Al, Ca, Fe, Mn CHIH KOrepeHTHHMA, HO AMEET MECTO OMEGCKA,
ROUymeHHaA A Mg, KoTopuR cocraBaax Toawko 7,60 % (BHpameHHult B Mg0),
TOI'Zla KaK XeJe30, BHPAXSHHOE B Pe203, cocraBaaro 13,7; 3THE 3HavYeHHAd He-
COBMECTAMH MeXLy COO0O#, NMOCKOIRKY peds MIa OH O aIxMAaHUEHE (OHHAKO B alir-
MaHp}He 3HaveHdd A FeQ Owma OH mexny 25 ¥ 30 %; a Bexn Fe KOIrepeHTHO,
CJIEN0BATENRHO, OMAGOYHHM SBIACTCS Mg ). [IpA CpaBHEHAR C XEMAYECKAM aH&—
JH30M OWACKA COCT&BAAET, MO-BAIAMOMY, 100 %, 4TO, MOXET OHTY,, SABJIACTCH
pesyisTaToM OMACKA ODM DACTBOPEHMH Nepex nepenavefl Ha cnem'pome'rp? s
Xpome OACKA KameTcs eme Gousielt B Gumsxof K 200 % OpH XEMETIECKOM COMO-
cTaBieHan. Takem o6pasom, MH OGASEHH OTCPOCHTY, CPABHEHAA MEXLY ITHMA JBY-
MAd 3JEMEHTaMd, IO A [OCHE CEATHA, 9TO INPABEXO HAC K JPYyIOMy ACCIENOBa~
HAD), OMMCAHHOMY lansme. MH Xe MOXSM ODENCTaBATR, LIA 9TOTO BTOPOTO IKC-
O€paMeHTa, TONRKO CDaBHEHNA M3McHeHUE Fe B Mn. SHaAueHEA OKCALOB xejesa
CHIM BCe OPUBENCHH K Fe(; aHANOTHAYHO OKCHIH Mapratia niegecyATaHR Ha Mn(O.

Ilepen cxargem IHocne cmaris A %
MnO 0,60 0,46 -0,14 -23,33

M3 8TOrO “KCHEpAMEHTA BHTEKSET HOATBEPKICHAE TOrO, YTO XEJAE30 yme—
HpllAETCA B IMpONe, OONBEPTHYTOM OYEHy BHCOKOMY JISBICHAD, TAK X€ KaK B
mapraser, 9T0 OOKasal Takxe NEpBHE SKCITeDpAMeHT, omacaHHut B T. II.

JlonoJHeHAe K MepBOMY 3KCIEPHMEHTY

AHaIA3 COBOKYNHOCTA COCTABIADUAX OAPONA B OEPBOM BKCIEPAMEHTE mO3—
BOIAN YBAUETs BO/A3A d3meHeHMs Fe’'’ a Fe’'’ mo METOAy, yrasaHHOMy MaHe-
panorayecrolt sadoparopuaeit [[apuxckoro gax. ecrTecTs. Hayk {(UX HECKOI®KO,
NPOTHBOPEUMBHX, U MH liaeM TOIRKO Te, KOTODHE CHACHYDT H4®e, Kaxk mpawep).

L1 Brradcienms otHomenus Fe<¥/Fe3*, noxonma as odmero Te, BHDaXEHHO-
o B Fe0, corziacHo coryameHaAn MAHEPATOrOB, OWIa MCIOIR30BAHA yHATapHasg

fopmyJsIa, TNe MOHH BHUMACIAADTCA HA OCHOBaHMM 0=12. ®opMysa rpasara samMcH-
BaeTCH Tak:

3 RO, X,0g, 3si0,
OTKm: 3"0' 03, 6'0

R mokeT OnTs Ca, Mg, I‘ez"', Mn 12-0 X moxeT OHTw Al, Fe3"’, Cr,Ti
IBYXBaJCHTHHE ) (TpexsanenTHue )
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Snecy met A11Y, wo A1V! nmomamer x TpeXBaJeHTHHM (IBakIH TpexBaleH-
THHH, TaK Kak eCcTp Xz, TO ecTs, 2Al), ¥ NPVBOILSA 2 TPEXBAIEHTHHX K 2,000,
a 2 IByXxBaleHTHHX K 3,000, HaxomaT:

[lepen cxaruem [locne cxatus
Fed* = 0,112 0,023
I8 TpexBaJdeHTHHX, 1 LA ABYyXBaleHTHHX:
Fet = 0,434 0,455
I1a namsaTu:
Mnh = 0,104 0,022

MeXny HM3MEHeHUAMA HET KOMIeHcauuu, ILJIf Pe<* dongpwe, IIA Mt wens-
we, He Goagpwe, yem MEXLYy Pe2+ n Pb3+. Ec/iu umeeT MecTO nepexold OT OAHOTO
OKCHIAa K Ipyromy, NoJI HeiCTBMEM BHCOKOR TEMIepaTypH, TO OwWIa OH KOMIEH-
caumA. 30ece He TOT caydvail. CilefoBaTelsHO, HatIwIanocy Apyroe ABIeHUe,
KOTOpPHM ABJIAETCA yBeJUueHUe Cro0g, 9YTOOH NMOCTEBUT: B MPOTHBOBEC YMEHBle-
Hue Fe203 (B 2 TpexsaneHTHHe=2,000, L1a Cr umeem 0,40 mo cxarus u 0,60
nocje CRATHA).

Hcxomsn #3 BueNpUBEIEHHHX 3HavyeHult, BuOaHEuWX [leTporpaduueckoit Jaco-
patopueit llapugckoro daxkyabTeTa eCTECTBEHHHX HAyK, NepeiineM K adCOMOTHHM
3HaYeHns M. Mu AMeJan, nepell cxartiem, 9 % IIA odmeroc xeje3a, BHPAXEHHOI'O
B Fe0, u 7,94 nocre cxkarusi. Bupasum 3T0 B Fe, a He B Fe0. lmeem nepen
CKaThem 7, Tocae CXaTdA 6,175. OTKyna, ecau A He MONyCTWI ONMGKH:

[lepen cxarnem [locie cxarus A
FeSt 1,435 0,297
TO €CTg, B Pe203 2,05 0,424 -1,626

30ECy, MMEET TaKkW MeCcTO elWle OJHO COBINANeHue, M03BOIAKIee KOHCTATHPO-
BaTp, 4YTO HACAHIAETCA YMEHpWeHHe TpPeXBaJTeHTHOTO (M TOJMRKO TpexBaleHTHO-
ro) xelesa, YTOCH IMOCTABUT: B NMPOTUBOBEC yBEJUYEHHE TPEXBATEHTHOIO XpoMma,
KoToporo owio 0,74. HamomHim, YTO 4acTp xeae3a yIaIfeTcd B BUIE el +
XPOM .

I MamATH, Pez+, BHpakeHHH B Fe(Q, nepexomuT, MOCHEe BHIIOJHEHUS BCEX
BHYUCJIEHU!, oT 7,155 nmepen cxaThem K 7,557 mocse cxaTud.

B npyrom ucciaenosaHui, MPOBOLA BHUMCHEHME MOLOCHEM 00pa3oM, MOJyYH-
JU A TPEeXBaNeHTHUX:

Cr MVl peSt T >
[lepen ckaruem 0,40 1,803 0,152 0,005 2,000
Mocre ckarva 0,60 1,853 0,080 0,004 2,000

OTkyna, NMOC/Je BHIOJHEHHMA BCEX BHYAC/ICHMIL:
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A
Pe203 2,78 1,47 -1,31 =-47 %
B 3TOM KCCIEHOBaHMA MMEeM:
FeO 6,49 6,61

Taxium oOpasom, Pt H3MEHWIOCE MAIO, TOI'TA Kak FeSt U3MEHWIOCH CHU-
agH0 (-47 %) npm uameHenmn Cr Ha 50 %.

BosppameHnne X0 BTOPOMY 3KCIEDHMEHTY

3TO BHYMGICHME OWIO HEBO3MOKHO IVIA 21° SKCIepUMeHTa, IOCKOIBKY aHa-
JINITNYECKHAI METOJ HE IO3BOJIAJN KOMHYECTBEHHO ONpeNejifaTs Si0y. KaxeTcs, yro
MEeJI0 MECTO YRBENUYeHHe A1203 nocue cxarua (22,2 smecto 19,87), HO OoTCyT-
CTBHe U3mepeHus 510, mocie CxaThsA He MOSBONAET YCTAHOBUTE KODDEJALMO Me-
xny Al m Si. Anamormyso mig CaQ, KOTOpHit HEMHOTO yMEHpWAETCA, NMEepexoas
oT 6,01 k 5,33. fIBHag ouMGka IO Mg Takse HE NO3BOJAET CILEJATs HUKAKOTO
BHBOJA. MH BHIMM, YTO yMEHBUEHNE OKCHUIOB Xeje3a B OCHOBHOM TOr0 Xe [OpHA—
IKa Kak B [IEpBOM, TaK X BO BTOPOM BKCHepMMeHTax. OHa HEMHOTO MEeHble A
Mn, HO Bce elle 3HAYKTEJNRHA.

TpeTuit arcrepumeHT

OuCKa B KOIMYECTBEHHOM ompeldenxexuu Bo 2V axcrnepumente miag Cr npu—
BeJa Hac K TOMy, YTOOH NOBTODUTE aHANU3 B XuMuyeckofl JadopaTopuu ymomd—
HyTOro BHUle lleHTpa ANEPHHX MCCIENOBaHUA OueHr GJM3KOTO NHMPONA C MOMOWLK
aroMHO-a0COpPOLIMOHHOR CneKTpoPoTOMETPHM, OrDAHNYMBIMCE HCCASJOBSHUAMMA 1O
ROIYecTBeHHOMY onpexeneHao Fe ® Cr, ojuA AByX oGpasloB, ONMH lepel, Ipy-
roil mocne cxarus. Bwio HaiimeHo:

Ilepen cxatuem Ilocne cxkarus A %
Pe203 9,1 8,4 -0,7 7,7 %
Cry03 1,02 1,11 +0,09 +8,8 %

JTO MOATBEPKIAET OofparHoe M3meHeHue Fe M Cr, W3MEHEHMA SHAYMMHE,
TaKk KaKk OHHM MPEeBOCXOUAT 5 % (a Bely TEOpeTHMUECKHE TOYHOCTHM QHATU3O0B
Owmi nopsanka 0,01 %). Buamum, YTO BO BCEX ITHX IKCIEPUMEHTAX YMEHBWEHHE
OKCHIOB xejle3a GIN3Ko K 10 £ 2 %.

YacTo TPYNHO MOJAYyYATH ACCONOTHHE 3HAYEHHUA NOBOMRHO GJIM3KHE, HCIOAE-
3yf pasHHE METOIH; Yalle BCEro U3-3a COCCTBEHHHX KaIMGPOBOK KaKIOI'O METO-
za. [loaromy B oCuem ClelyeT CpaBHMBATL TONBKO 3HAYCHHS, NOJIYYEHHNE ONHUM
M Tem xe meToLoM. OpHaKo HEeGe3MHTEepecHO IeNaTy COMOCTABAEHAR X, HAIPUMED,
CPABHWTH BHUENDUBEIEHHHE 3HA4YeHUs, MOJYYEHHHE C MOMOIB ATOMHO-asCOopOLM—

OHHOl CNEKTPOPOTOMETpUM LI Kele3a, ¢ U3MEeHEeHuewm Xpoma, MOJYYEeHHEM C [10-
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MOWB0 BAEKTPOHHOI'O MUKPO30HIZ. BMECTO BHUEYKA33HHHX 3HAYEHUN I1g P9203
BHpa3mm ux B metamne, Fe. Hwveem:
[lepen cxaruem [locae cxkaTus A
Fe 6,37 2,88 0,49

Taxum odpasom, ofuce xele3o yveHplLWwrIocy Ha 0,49, Torma eax xporr,
NPOAHAIN3NPOBAHHNT TOYSUHNM METOLOM, yBeJuuwiIcA Ha 0,74, B CroUg, TO
ecTs Ha 0,50, BHpaxkeHHHH B Cr.

31eCp MH iveem HaIALO ele OuHYy CXOnAMOCT:, M KaKUMK OW HA OnIM CpaB-
HeH4A M WMETOLH, Bcerua Had/oiaeTCdA, BO BCEX 3TUX UCCISINOBAHUAX, yMEHplle-
Hile xe/e3a A yBeJMYyeH#ue xpoma. [lowesaem, dYTOCH Takie 3KCHEPAMEHTH ORIX
OOBTOPEHH OQJIxiioe WACTAO pa3 pasHumd UCCAElOBaATE/NAMM, YTOOH yCTAHOBATY
Takd OKOHYATENRHO CYWEeCTBOBaHAe 3TOr0 ABJIEHAA y IIMPOMOB Mepei TeMm, Kak
nepefiTd K ULpyTdM MAHEpaIaMm.

Hcnoin30BaHHaA JHepris

Mu BHMIEJNM, 9TO HUCNOA%30BAHHAA JHEPIVA COCTaBAARA 29U BT WIA Depexo-
JIla OT ®eJe3a K Xpowy B OJHOM U3 3THUX SKCHEPAMEHTOB. JTO [O3BOJAIO Ham
[IOCCTaBUTE MpoduiemMy SHEpriaM, MCHoJdw3yemoit Ha aTOMHOM ypoBHe. (OrpyGJass H
ynpoumas, KOHeyHO, TaK Kak 370 TOAnKO [epBOoc Lpadinaxerue. [IOEPOGHOCTH 3TO
ro My jaeM Jaiwle, B KOPPECHOHLEHLMA, annecoraHHoh fM3xdKy O.Kocra ne Bo-

prapy.

B sawinyeHse IO IpeluiyudM 3KCOESpAMEHTam

Yo BENENA, YTO KAKAMH OH HM OHIM METOHH, B TPeX CepUAX OCYyUEeCTRIEH-
HHX 3KCIECPAMEHTOB HaGIDNANTCH U3MEHEHNs HEeKOTOPHX SJeMEeHTOB B I@Apone,
MOUBEPIHYTOMY OUEHp CWIRHOMY HaBACHHD M BHCOKOK Temmeparype. Kaxmuit axc-
OepAMEHT corepxal Covplioe 4UCIO aHanmn30B (MHOrma Ko 40 mIA Kaxmoro aje-
MEHTa), 49TO OCeCeyMPaeT HAUEeXHHE CpEIHME NAHHHEe. MOXHO J& CKa3aTe, 4TO
9TO OPMHECET OPOMHIIEHHHEe OpAMEHeHHs! BwIo OH OpexneBpeMeHHEM 3TO (PopcH-
poBaTs, 4, BO BCAKOM Cilydae, [pHA HHHeWHeM COCTOAHAM TeXHMKd IKOHOMMYEC-
Kdit MHTepec HCKINYEH.

WHe KaxeTcs, YTO MOXHO CKAa3aTs B 3aKINYEHHS [0 3TV COBHALARUIAM CO-
MOCTABNCHMAAM, YTO MMOYTA HABEPHAKA OYEBUIHO, ¥UTO B ONACAHHHX YCIOBMAX Xe-
J1€30 TPaHCMyTAPyeT B XpOM. PasymeeTcd, IpLyrim ACCIeNORATENAM HYXHO OYIET,
B ciy9ae HeOOXOIMMOCTH, C ITOMOWL0 IPVIAX NDOTOKOIOB, HONTBEDIATE STO [0-
CpesCTBOM GOIREr0 YUCIA IKCIEPAMEHTOB, KaK 3TO CHIO CIelsH0 B GHOIOTHH.
Co cBoeit CTOpOHH, s OCTaCy, yUEeKHEHHHM B TOM, UTO HEBO3MOXHO, YTOCH CIy-

YaMHO AKKYMMy/IMDOBaHHWE OUGKM NPUBENM K TEKAM COBMAZeHdaM. Ecau O peys
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wria o0 OWMCKax AWIA O JMCIEpCHA B aHaIM3aX, TO CIydYaidl CKIOHAX CH 4X TO
B OZHOM HalNpaBJIeHUH, TO B APYIOM. YTO He HadIwHaeTCA.

BCuencTede 3TOr0, A CUATA, YTO BO3MOKHO OHepeTsCHd Ha 3TH pe3yinTa—
TH LA BHPACOTKA TeOpHd ITUX TpaHcmyTaimil, OTIEYHHX OT BCEX TeX, KOTOpHE
OWIK U3yYeHH N0 HACTOAMEro BpeMeHd. JTYy TEOpHED MOXKHO OHIO OH NpUMEHUTS
Takxe K TPaHCMyTaldsaM, OOJYIeHHHM CAONIOTUYEeCKAM IOyTeMm, NOINTBEepAEEHHHM
COTHAMMA SKCICDAMEHTOB, A MH YBAIMM, KaK OHA OHWIA NOCTpOEHA OFHMM M3 Ha-
AX BHISIOMMXCSA TEOPEeTUKOB (PASHURM, NOIYyYMBUMM MEXLYHADPOAHOE [IpU3HaHue,
DPYKOBOLUTENIEM HAydHO-ACCAeNOBaTelsCKON padoru IHPC, JAadopaTopid TeopeTid-
gecKolt u3gku VMHCTATYTA AHpd llyanHkape B [lapuxe.

HAIM PABOTH A KIACCHMYECKAA TEOPETHYECKAA 3iHA

O0BACHeHde TOr'0, 4YTO Ha3HBaWT "afdeKkToM KepBpaHa" ¥ uTO f HasBal
"TpaHCMyTammedl Opd CAACHX SHEprasX" MOKHO GHIO KCKATY, KBYMA IIyTAMA:

~ JIAGO I'OBODHT%, 4TO MMEET MECTO IEePEeCMOTP HEKOTODHX (yHIAMEeHTAIsn—

HHX [OOCTYJIaTOB KIACCHYECKON TeopeTAYeCKON PuamKi;
= JIGO HallTH CIOCO0 BRIOYMTY:, MOA De3yAnTATH B 3Ty KIACCHYECKy® Ji—
3UKY.

OOBACHATY, ABJIEHUE — 3TO 3HAYAT BCTABUTL €r0 B DaMKd 4eI'0-TO M3BECT-
HOrO: OORACHEHUEe IanT C IOMOUsl TOI'0, 9TO 3HADT. XesaTs Bce OCHACHUTY
C nomomn® TOI'O, 4TO U3BECTHO, — 3TO 8HTHHAYyYHO. [I03TOMYy Beankae PuU3RKA
OCTEeperanTcsa coBepuiaTsy 3Ty OWMOKY, BHCKA3HBAThp 3TO CIECHBOE [pATA3aHME,
IOJHOE Thec/Aapds. HyXHO Takd LOOYCTHUTH, YTO MH HE 3HAeM BCEI'C, 4TO VIA
Halax OPEEeMHNKOB €lleé ODesCTO4T MHOIOE OTKDHTE, M TeM J(yudiie uifd HAX. 4
HE “io¥ew [peTeHuiOBars Ha TO, YTOOH OCRACHATE BCE, YTO HadIomaem, # GWIO
OH CMEWHO OTPUUATY KAKOE-TO SAB/NEH42, KOTOpoe HAGKOUASTCH, IOI nperaoTroM
TOI'0, YTO OHO HE BKIOYaETCHA B KIACCAYECKUE HAyYHHe 3aKOoHH. Jloroe Bpems
9TO OTHOCWIOCK K aKYNYHKType, YyBCTBATE.RHOCTH pacTeHAR, NApaICUXOIOrdM,
paljascTesun 4 T.U., ele OCHADHUBAEMHM MHOI'AMU, KOTODHE HUKOI'EE AMA He
3aHUMaTNCey 4 BHCKA3HBAOT TeMm OlJiee Pe3Koe MHEeHde, 4em IIyoxe AX HesHa-
HHe [peimera.

B TeyeH4e MATHALLATA JET A NHTANICH HAlTZ HOBY®D TeOpAN, MOJHOCTHIO
" YLOBIETBOPATEIRHYW" , 11 OCLACHEHMT MOMX pador. Hox "ynomrreTBopH-
TEIRHON" MOjipa3syveBailocs, YTO OHA He [IPOTHBOpEYAIA OH TaK HASHBIEMHM
"QyHOAMEHTATSHHEM" 3aKOHaM, MPAHATHM T'POMATHEM COJIRUMHCTBOY JH3NKOB. MHa-
UC T'OBOpA, ITA DASAKA HE KEJAOT (1SPECMOTPETY, KIACCAYECCKIAS 3aKOHH; HO [e-
Pen pesyawrarami, Koropue, [O-BilllimMOMy,, HE COIVIACYOTCH C TAKOBWMA KIAC—
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CUYECKON (U3UKM, HYKHO BUIETH, KAK HATH OGBACHEHHE ABMEHUHO, KOTOpOe f
BHABWI, COXpaHAd MOJHOCTEI0 HE3HOVJIEMHMA BeJUKHE $YHIAMEHTAIRHHE 38KOHH,
NMPUHATHE B HACTOAlEE Bpems.

[lpexne BCero, BCE 3HAUUTENBHHE PU3UKK 3TO IONYCKALT, CIENyeT BCMO-
MHATE, 4YTO B HAyKe 3aKOHH NPUI'OIHH TOURKO B pamkax ycjlIoBuit, koTopwe ciy-
XKW LIA UX yCTaHOBAEHUs. [loaTomy HaMBHO MX 3KCTpaNOIApOBaTs Ha BCe CH-
Tyaluu.

3aKOHH, YCTaHOBJEHHHE UCXOLA U3 OOMOApIMpOBOK MMMEHeHl B YCKOpUTeJe
YacTil, He ABIANTCA C HEOOXONMMOCTHR NPUTONHEMMA a priori npu cySaToMHHX
IeCTBUAX, pPEATU3YEMHX XUBHM OPIaHM3MOM. 3IECp TOXE GOMBUAHCTBO BIOJIHE
COIVIACHO.,

3acayra rpymnnH Qu3MKOB, KOTODHE BNDAIVIACE B #3YYEHHE MOMX pe3yip-
TQTOB, COCTOMUT B OTHCKAHUM TOI'0, YTO COCTABJIAET NPHUMHY PA3INYNA MERIY
HaOIOIEBUMMKCA pe3y/dsTaTaMd, IVMIaBHHM 00pasoM, B 3HEPreTHYECKOM IVIaHe, M
§yHIAMEHTAIBHHME 3aKOHamil U3MKH, KOTOpHEe He lepecmaTpuBanTca. He KM3-3a
TOTO JK 3TO [IPOMCXOLMIO OH, YTO HEKOTOPHE 3aKOHH OCGHAPYXEHH B 3KCHEepy -
MEHTe, DealN30BaHHOM B yCKOpHUTEJNE YacTHll, TOTHA KaK pedp MIST O JPyTHUX
3aKOHaX, O KOTOPHX HYXHO AyMaTs, KOLMA IeHCTByoOWAM JMUIOM aABAfeTcA Husoe.
JTo Owia Uued — IVIONOTBOpHaA - CeHTa Jpepi¥ MPH M3YUEHMH CyOMOTIEKYJIApPHHX
peakupit. Ho B Allpe Tawke HE HYXHO JH NYMATH O NMPUMEHEHWM HEKOTODHX 3aKO -
HOB, KOTOpHE He BCE NpPUMEHMMH OOMHAKOBO B Da3sHHX JKCHEPUMEHTATBHHX YCJIO -
BUAX! 3IeCp HET HecoIviacus, OTCpPaCHBaAHUA HEKOTOPHX 33KOHOB, HO €CThb BH-
00p MEXNYy HEeCKOJNLKUMM 3aKOHamM. MHayve roBops, He 3a0WBAT JM Taxoll 3a-
KOH, He yNpoganT JX NOCPEICTBOM ONYCKAHUA WIX OWHGOYHOTO OGOCmEHWUA, OT-
Kylla CTAHOBUTCH BCAKOE OGBACHEHME HEBO3IMOXHHM !

My PACTYNIMM K DACCMOTPEHMO TOYHHX CJIYYaEB TPAHCMyTALMM “Mpd cra-
OHX 2Heprusx" B OCMaCTM XUBO# MaTEpUd, B MAHEPAIOTHA, YTOOCH NPOBECTH
CPaBHEHHE C KIaCCUYeCKMMM JaHHHMU. UYTOOHW M30exaTy BCAKUX CMOpOB, A He
OyLy NPUBOIUTe KmeH. fl Cymy T'OBOPHUTE: TOARKO O Ipynme, cocrofmel U3 Mcc-
Jleoparesieil  mpenogasaresieit BHCOKOIO YPOBHA: TeopeTHdeckas ¢uanka B [o-
JUTEXHUYECKOM MHCTATYTEe; TeopeTuyeckad (usuka Ha PaKy/JIrTeTe eCcTeCTBEeHHHX
Hayk B [lapuxe VI, [lapuxe XI; UHCTHTYT TeopeTuueckoi dusnku B [lapuxe VI;
uccaenoparess 43 UHPC mo Teopernyeckoid fu3Mke U M3MKe BHCOKMX IHEPTHHt;
MCCIEIOBATEIM Da3/IMYHHX LUEHTPOB SALEPHHX M3yveHWdA: B Cawne, PoHTeHe-o-
Po3, Kagmapawe, I'peHoGae, llopuxe. KoHCynsTUpOBANMCE, Tamke WIM CTABWIA 3KC-
NepUMEHTH B HalWMOHAILHOM MHCTUTYTE SIEPHON (MIMKM M PM3NKA YACTHI HPC;
LeHTpe AIEpHHX UCCaeloBaHuit B CTpacdypre; JlaGopaTopun ANEpHO# XuMUA K
@13UKA OTHeNa QyHIaMeHTATRHHX UCCAEeNOBaHui Komnccapuara no AnepHuM ucc-
JeloBaHuam B I'peHolne; JlaGopaTopuu netporpaguu ¢-ra ecrecTs. Hayx B lla-

puxe VI; JaGoparopun KpucTallorpaduu (peHTIEHOBCKMe ayun 4 addext Méccda-
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yapa) IHPC B I'peHoG1e; rpymae CBEDXTOHKOI') [0 OTHEeNa JTYHiZ*2HTRTrHLY
HccrenoBaHalt eHTpa AMEPHHX ACCISiOBaHAll B [peHoGle; JIadopaTopail 3le +eH-
TApHHX vacTUl B Opcs. He cudTad COBETOB, JaHHHX npodeccopamd reoloruu,
OUOXAMUU U T.H. PaKyZIBTETOB €CTECTBEHHHX HAyK. DTMM CKA33HO, HACKOIBKO
OOUAPHEM ¥ PA3HOOCPASHEM SHIO MERLACLANLIHADHOE M3y4e:Lie, AdTopoe 3ami-
ManoCr DasHuMid acOeKTamd, HOLHATHMA MOAMiI padoTamu.

fl He MOry npeicTaBdTw 372C% BCE TS™H, KOTODHE paccMarpABATACE B Ha—
X JUCKyCCUAX. PasHOOODA3HHE Teopdd KHOTA BHOBUTLATACT TOARKO J4SHw
CXemMaTdvyecKa, # #X HYRHO OWIO OCTaBATw A3-34 OTCYTCTBAA B ilauHWII MOVEHT
MaTepAaIOB BHCHIEI'O COpTAa, [103BOJIAKMAX UX NDOBEPUTEH.

Hanporus, s coGdpancs [MOZPOCHO [MOKa3aTh, KAK MO&HO GHJAO yTOYHATS,
Teopnn, npeproxerdyn U.Kocra ue poprapom. f yie yYuTHBAT €I Halpasifo—
iy'o 4new, BHCKA3aHHylw BHadYare 1963 I'., B ONHOM M3 MOMX TPY.OB. B T=2ueHue
10 Jer ara ocHOBonoJIAravuan Aues OCTABaNACy Toit xe. [loTpedoBarocw, coneit-
CTBAE OOCTOATSI%CTB, YPOGH OHA ONpelen4Anacs. ABTOPCTBO Aled # €€ paspa-—
COTKa BO3BPAlalTCA, Takam 06pa3oM, K 3TOMY JUCcnenmoBarenn. H OOoKaxy do.ee
IIPOJBUHYTHIt XOJ paspacoTH4 3TOfl TeOpUd, HO £ He OYLY €e M3JIaraTs, T.K.
€€ &aBTOD [pPeiCTaBlAET €€ CcaMm Hlke B 3aKIouATesNpHOM 3amevanud. f{ npenc-
TaB/I) TOJIRKO HEKOTOpHM O0pasoM "HCTopuo", KoTopad NpABeJad K 3TOMY NOCT—
poenmn. H U3ajdaran 3TO TAKAM, KAKOBO 0HO eCTy, Ge3 KomveHTap:seB. llinporoe
CONOCTaBICHNE y&E AMENO MECTO BHYTDUA HUKEYNOMAHYTO! Ipymim ¢u3axos. My-
C/IAKALMA STON ULEH 3leCr NO3BOJIUT DACUMPUTY 3TO CONOCTABIEHAE, A HOCTE—
feHHo Oynywee Hav CKaxeT, O Uem CHedyeT LyvMaTh, ¥ €CHM ECTp KDPATHYECKHE
3amevaHud, TO OHM HECOMHEHHO MpOSBATCH.

KocTa jie boprap MO3HAKOMAICH C MOEMM padoTamd B 1962 I'. My OOMeHHA—
JUICh nUCwMamd B KOHLE 1962 r. # Havamre 1963 r.; mod meppad BCTpeya ¢
Him nocieniobana B Hauade 1963 r. B moeft BTOopod kumre “[lpupoiHHe TpaHC-
myTamu” 1963 r., mepeusnanHof B 1966 T., £ mAcan, c. 11, uro wia KocTa
Ie boprapa gBHOE DACXOKNEHUE C 3AKOHOM 3KBUBAIEHTHOCTU Macca/IHepris
"MOKHO 3aMEHMTrw IOCTY/IATOM IMUCCUN—-a0COPCIWMA CKPHTOR MaccH, CBA3aHHO! ¢
9acTHUEH C LEeNOACNEHHHM CHUHOM; TaxK, Hanpimep, OHI0 U300peTEeHO HelTpu-
HO CO crmuHom 1/2; 4YTO KacaeTcsa Bac, TO BH HYyXKIAINCy, OH B YacTAlE ¢ LeJo-
WACGICHHEM CIIUHOM, OCNYHO OYeHs CJ1ado B3aumomeicTBymmelt ¢ pemecTsBoM, HO
"KaTaTM3Mpyemoll" GUOIOTMUECKAM IIyTem: A ON Ha BO3paxan npu Takoii mepc-
NeKTABE UCHHTAaTw XIacCuuecrdd "rpaBdToH" co cnAHamaA 2 u 0, L1 4eorpa-
BATOH, HEKTaccayecyuil, co cmaHav: 2, 1 7 9J... 3T0 3HGYUT, STO YAay4yHas
aBaHTOpa, B KOTODPY® BH BLOYI' OPOCILIACY, B CAMOH BHCOKOH CT<meH# BO30yX~
J3eT MO€ J:GONHTCTBO", M [peXie OH OoTmewar: "pama aprymeHTausda, OCHOBaH-
HadA Ha DaKTax, DepidTCA, A A Lyvap, uTo GNIO ON [IPECTYTIHO OTCTDAHUTE ee
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C JIETKOCT®HD, TAK KaK YacTO CJIy4YaeTcA B €CTECTBEHHHX HayKax, 4YTO Heomd—
JaHHOe COWIO MCTAHHHM". BOT B TakuX TepwmuHax d NpaBed B 1963 I'. MOMM YH-
Tare/aM rneppuit "pediexc" Kocra me Eoprapa coraacHo ero NMHCeMy oT 21.1.€

fl BO3BpaTAICA K 3TOMy BO BCTymieH4s mMoero mepporo usnaxug "JoBoXoB
GHoOrMyeckux TpaHomyTaumi” (1968 r. ), rue A macar, .20, YTO B [MCEME B
Hayale 1968 r. Kocra nme boprap ropopanr mue: "CepBesHOCTr Bamux padoT Mo
GAJIOTAYESCKAM TPAHCMyTALAM BCENA MEHd Mopagaia; HyXHO OyleT Takd Hali-
T4 OIHamIH MeXaHa3Mm "TpaHcwyTamwi", KOTOpHE BH BHABWIA. Mmes, KOTOpas
OOrwWe BCEro MeHA COCIA3HAET M KOTOpaA OcTanacw HEA3SMEHHOH ¢ Tex mop,
HaK f y3Hal 00 OYEBUIHOCTU Baweill MPOGIEMH, COCTOAT B CyNECTBOBAHAA H3~
GHTOYHOI'O [OJA YAcCTHL CO cualkM B3aumolelicTBdem (kak mome HeftTpuHo ), HO,
[O-{IOBUUAMONMY, CKOpEe C [IEJIOUACAEHHHM CIIMHOM K B KOHTpPOJE KOTOPHX RU3HE
urpaia GH pojiis P4 yCTEHOBAEHMXA CBOMX GanaHCOB TpaHcmyTawmit". Hpomwro eime
OATv JeT, 4 OKOHuareJsHad popwa NpuHaArta cBoit BuL...

Wrak, nars JIeT coycTs nepsad, "MHTYATABHAA" Kied NONTBEpXIAETCA,
OCPUCOBHBAETCA. hHO TeM BpeveHeM MepenucKa MeXLy Hamd He ocuadesa.

B wmoem macxme or 20 AHBaps 1963 r. A 9HEPrAYHO B3AACA 34 (posaemy
4 Ham4cJI: "aTa vacT4ua #meeT, Do-BAuAmMOMy, maccy B 0,011 a.e.M., wid
1,8-10'26 I, B peakupax c *H'. CirefyeT OTMETUTt, 9TO 3TO 3IHAUATSARHO 6O-
Jsiie <0 mMacc IMEKTPOHA. HO B peakigaX ¢ *0 g HaXOXy ee 3HAuATEAsHO CONb-
be, Yem B 2 pasa, 9TO yCJAORHAET mpolilemy”, 4acThuH ysHocAwueil WIM IpUHOCH-
Wei pasHUly KOHCTATAPOBAHHOH mMaccH. 3T0 Te A2 cavHe BeNUYMHH, KOTOpHE A
IOLPOGHO paccmoTpen 10 JieT TOMy Hasal, Kak MH YBA4IM. 3aTe A HAIOMHWL
B MOEm NACkME OT <6 AHBApA 1964 r. HEeKOTOpHE hpasH, IPOUATAHHHE B €TI0
KH4Pe "BTOpOft OpUHIMI HAYKA O BpemeHH", I'le OH LATMpYeT bHpasw Beprcoua,
KOTOPHIl 3amMeTHI, YTO HEKOTODHE 3aKOHH (PU3UKM "TOpMO3ATCA" GHOTOTHYECKA-
M 3aKOHAami OOpATHOIO HampasieHiss. Ha aTo oH oTBevan mue 2.3.64: "Or
MeHA, KOHeYHO, He YCKOJIR3HYJO, 4970 TO, O Yem f I'OBOPAT B CBOSH KHULe M3I-
Ba "Seuil", MOXHO OHIO GH COIOCTABMTY C Balimid CHOMOTHAYSCKHMA TpaHcMyTa-
uAmA. .. " HO panee, B micwme or 30.1.64, KOTOpOe MepeceKaTocs C MOMM OT
<6.1, OH TOBOpAI MHE, [TOYEMy OH OxI CTECHEeH, YTOOH "fCHO" TOBOPUTE O MO-
#x padorax: "fl NponoNX&o ZyvaTs, YTO ¥ BAC €CT% XOpOowdi WaHc yragatre fAB-
JISHA€ COBEpEeHHO HOBOe 4 OYeHw BaxHOe... [loaTomy A [IpOKOIRAD CASIUTE 3a
BallitM JIeIoM C OYEHx, XKABHM MHTEPECOM... HO A TaKKe BELy RECTOKOE Cpaxe—
Hi€ 34 OIHY PEBONOIMOHHYO WIen: AHepimMarsiui sfdexr cmuua” (cm. JOIOJIHU -
TEJBHHE CCHUIKM Ha C. 282). ETo Hued Gwia usioxeHa B 1943 r. B "Journ. de
Math. pures et app." B 4YMCTO TeOpeTHMYSCKOM Mlare. B 1959 r. oH npenI0XuI
aKcnepumedt: "Cahiers de Phys."; sarem "Phys. Rev." 1963 r.

OH mpenjiozxun mue B oHoft M3 cBOMX KOppecnoHneRl (a1 He mory ux Ly-
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THApOBaT% BCE, TAK KAK AHOI'NE MERIY Hamd OWIO HECKOIRKO OGMEHOB Koppeciio—
HAeHIAe} 3a onmaH wecAn) paccmoTpers ¢ Honeaem OCERACHEHAE, KOTOpOe OH MOor
OH JiaTs GHOJNOIAYECKAM TDPAHCMYTALMAM, & HMEHHO, €r0 MHEHME OTHOCATENRHO
TeOpH (M3MKA POMAHZ IO ITHM TPAHCMyTAIMAM. OH OHWET mAe 26.12.64: "8
OYEHY pam, 9TO BH BCTYNAIA B KCHTaKkT ¢ Jlomesem: A3-3a CBOETO [POWIOTO
KAR XIMHKA {4 CBOET'0 HACTOAMEro KAk TeOpeTHKa NPURIANHOR BONHOBO! mexa-
HEKA OH OHI LEHCTBATENRHO YENOBEKOM, KOTOPOMY CISHOBAIO [IpEeIORATY, pac-
CMOTDEHHE TEODeTAYSCKOro ACHeKTa Baldx Hpodrem”.

fl npouuTEpOBAN Takxe OIIHY KOppecCHOHIeHIHy 1968 ., HO BCJAEICTBHE
CBOAX 3aHATHi Kocra ne Boprap He MOT' pa3spadoTaTs CBOM ROHIEMIED. HoBwit
aMOyJawC OOABAICA B 3TOM OOMEHe KOoppecloHueHmme#f, KOTIa A COOGuI eMy pe-
SYJABTATH MOHUX HCCISNOBaHMH, BHIOWIHEHHHX (M3MYECKAM, 8 He GHOIOTHISCHMM
OyTeMm K KOHLy Jera 1973 r. ITO OWIO "memdyKoMm", KOTOpHE NOSBQIAT eMy veT-
KO BHPAsUTy CBOD Teopiin. OH nucan mHe 25 ceHTAGpT 1973 r., B OTBET Ha
MOoe macsmo OT 11.9: "Eue pas BH JOCTaBiAeTe 3KCIEPUMEHTAINHHE PaKTH #
HX OOCyAUEHAR, Belyude K IOLIEPXKE eCTECTBEHHHX "TpaHcuyTaualt" ¢ coBcem
Apyrofl NACKPETHOCT®D, YeM y AepHOil fu3dxd. § oTMevan, 4YTO obe “Tpanc-
MyTaw4d", KOTOpHe BH Ipenmoyaraere, Fe — Mn + p (mporou), Fe — Cr +
He (uia pasHHX @30TOmOB), BOBJIEKANT OCOGEHHO [IPaBIUONONOCHYD HCIyCKacMyD
9aCTAly... ITO OOTOMY, 9UTO CYUeCTByeT yHABEpCAIsHOEe "KBAHTOBAHHOE" 0Go-
OGHHO JMCKpETHOe d3iydeHHe (HeHTpAHO, rpaBATOHH, (OTOHH cO cruom 07),
OT KOTOPHX TPeOyeTCA TONRKO HNOCTABATY HENOCTANUy® SHEPIUm, KOTLA MOTYT
€€ B3ATh ¥ HUX... W COBCeM B pamKax COHCKA SIEpHHX peaKidit, KaTaxoru3d-—
POBaHHHX JI0 CAX MOpP... HO, KOHEYHO, eC/M BH MpPaBH, TO peds ANET O BAKHOM
OTKDHTUR, "IMOXAIRHOM OTKPHTUH". TQK Kak, COTVIACHO emy, HYXHO OTHCKAT%
CBA3% Macca-~sHeprdd JifHuTeRlHa, cuuTapUyncs yHUBepcalsHoft (B wacTHOM npay-
L€ OTHOCHTENRHOCTHA, KOHEYHO).

17.10.73 a HacTauBaI HA TOM, 4UTO f He I'OBOPAN 08 3HEprid, TaK Kak
Tam peus MIET 00 SKBUBAIEHTHOCTH, 4 HE 06 WAEHTUYHOCTH. "My Tepdem U3
BUAY CMHCIX CJIOB; BCHKad 3HEPIAA He ABIAETCA MACCoif, Tak KAk ecld macca
ABIAGTCA HYNEBOH, TO Tam MOXeT CHIy dHeprag. J NpPeuIOUATAD [IpanesRUBaTs—
CA [OHATUA, U3MEPEHHOrO B MACC~CIEXTDOMETPAM, DA3HOCTI wacC, TaK Kak npo-
GremMa BHEPrii, B MOUX DLAKLAAX, HE MOXET OHT® 3amicaHa yupoiueHHHM oopa-
30M OOCPeuCTBOM [pUMEHEHUA 3axoHa JitHwreftya, HeCOMHEHHO, 3ieCe Apyroe,
K 3TO cocraBaAeT 3uecw BCO [1poGiemy”. Ha 9TO OH OTBeuaeT mHe Ha cleayn-
Ak Jesr: "Y meHA Bcerua GuiIo BI€YaTIeHAe, 4YTO PAKTH, KOTODHS EBH Ham Jo-
CTABJIAIE, OWIA HaiedHHwHl. ITO JetaeT "BOIHYOWIM" MOACK OSBACHSHAS (Ioi-
HOCT%0 OICYTCTBYWIUEro B HacTOAWee Bpews). Ecud Bama UIea OKAXeTCHd B KOHLE
KOHLOB IIOKA3@HHOW SKCHEPUMEHTANEHO (B3 BCAKOTO BO3MOKHOLO COMHEHMsA, TO
BH [OACTHMHE chesaeTe "OTKpHTHE Bexa". W OH NMpeplaraeT 0GbeIAHEHME Puzn-



-230-

XOB, ROTOPHE B Kypce wodX $ald0T, UTOCH OTHCKATw YACTALH, KOTOpHE [M03BO-
AT OH yCTaddBATy 3Heprerdveckail Sananc. "M, crasa bory, umeeTca gocra-
TOYHO CKPHTHX 4YacTall B m3uke (HefiTpuHO, TpaBUTOHH, U, MOXET OHT®, eue
HEeM3BECTHHE JpyraAe), 4YTOGH Bav BHIATZ #3 MOJOASHUS. IATO OHIO SH LE@xke Of-
HiM U3 HauGoJdee [peKpacHHX acnekToB Bawero "orkpurua"..." (ciaosa, BuIe-
JIEHHHEe KypCABOw, MpUHALACRAT aBTOpy [ucev). 3TO BaxHOe MUCKRMO; OHO XOpO-
0 ONpenesideT OpJASHTAUMo, KOTOLY® HagO Ori.ars HUCCTSHOBAHAAM, HO aBTOpD
3aABJIAET O KeJaHM OCTATsCA "NPAYACTHEM"; OH HE MDeUfIoNAaraeT KOHKPeTU3H-
DOBATy CBOW MHCJYL C OMONB TEOpUd, paspadoTaHHOf emdHOLIYAO (OH momyep-
KABAET: eUUHOJAYHO ).

fl emy oTBeda <6 OKTACGpA, WTO Tpyuna npenopapare.elt mornma 6w codpa-
TnCA B [lapmxe VI B Hayane HoACpA. llociae 3TOro meppBoro cOGpaHuA OH Mumer
mHe 23.11. OH xodeT, YTOOH OHJI COCTABJIEH "MOJHHI CIACOK ALEPHHX peaKi,
KOTOpHE BH lpenjarseTe, BRIOYAA N3O0TOMH, OTMeYaa KaXIHA pa3 0aranc Macce
(HenIoCcTaroKk WIM M3CHTOK MACCH), GalaHc CHOMHOB, A3O0TONHHX COAHOB. Bce 3To,
crenys pawel cxeme wiaccuduxaumd (peakipu TumoB *0, #H, #He), Gyzmer BHI-
HO GoJiee deTKo".

UH BO3BpallaeTC# K aToMy B mucwmme oT 8.12.73. f cavm cocrasar Tpedye-
My® TalIALy ¢ 7 CTpaHdlaMd pacyeTOB M OOHO# cTpandiell pespwe mo Kraccam
peaxumit. f mocurao ero 17 nmexadps, 4 mH Huxe Hajinem, LI AHdopmaLdu, 3TY
CTpaHdlly pesoMe. B CBOewm LMTADOBAHHOM BHuE HUckrme OT 8.12 OH maeT yTou-
HeHAA cBoeft mMHCJd: "f 3TO MNOBTOPAN, HadGoJAee MOCTOBEPHHM KOMMEHTADUEM
43I a priori ARIAETCA CyWeCTBOBaH4e yHaBEpCAlnHO# BaHHH COOTBETCTBY-
oyux "gactay"...".

JTOT padoudit NOKYMEHT L&l HAYalo KOHKperi3aiyd died Hocra lie Bopra-
pa, " OH nuweT mMHe 24.12.'73 OCHOBATe/nHOE MUACKMO: OHO YTOUHAET TO, UTO
OyLeT OCHOBOHl TeOpHd, ABTOPCTBO KOTODOH ABHO NDAHALISKAT emy. fI BOCHpO-
A3BOXY 3TO IMCHMO.

"4 Gsnaronapo Bac 3a Bawi miacsma oT 17 # 20.12, Tak e Kak # 3a rtad-
JULY, NPUCOEIAHEHHYO K NepBOMy. UHA COCyXdia MHe Colnllyo CIyxOy (Kak BH
ceffyac yBuiLiTe), TaK KaK A #vel0 K Bav KOHCTPYKTABHOE MpeiLioXeHue.

A MpUAHAME0 Cejiyouide pacodise TUIMOIe3sH:

1)} Tpaxcmyraumm KepBpaHa CymecTBYWOT.

2) Bananc macc ycraHamnIMBaeTca GJarofapd 4acTuie, JOCTATOYHO paclpocTpa-
HEHHOH B [Ipupone, YTOCH 2e MOLIOWSHME W/WIA UCOYCKaHMe MPOXOLATA (OCHY-
HO) He3aMeyeHHHMM.

3) Tum ocywecTBAADIOUXCH B3aUMOLEACTBMIE OTHOCMTCA K "ClMadHM B3aaumomeiicT-
Busm” (Tem, KoTopue meitcTBywT npu P -bacnane ¥ npu pacnage a* —>/q* + Y
TaKUM OCPa30M, MH HE HaxoiumcAd B "GypHoil” 06JacTH CWIBHHX B3aumomeiicTBHil
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(wm coGerBeHHO "ALepHHX"), H OHAKO BEPOATHOCTE nepexola OCTaeTCA ILOBOJpL-
HO BHCOKOH, YTOCW K-TpaHcoMmyTalyy MPOUCXOMWIM CO 3HAYUTEARHON CTATUCTHYE—
CKO#t yacToTof.
4) Ha 3Toit npeasapuresaoil cranaa me CywecTsyeT "NpasiIsHoii" Teopild, HO
TUIPKO KAYeCTBEHHO MPATOAHOE [IPeLOOJIOXeHude.

B Taxoff mocTaHOERKe mpodiema mouTH paspenmeHa, # WOL£HO cCXaszaTe cede:
"Kak xe o6 3TOmM He momymamu paHBme?".

B 3emHofl arvocdepe MpACYTCTBYET B SOMnillo™ KOMLAYSCTES 4acTdiLa ¢ mac-
COf COOCTBEHHON (LIl MacCoif MOKOH)m, ¥ maccold PEJATABACTKOY (LT HaHe-
THYeCKO maccoit): "'='77f7ﬁf=, BIIONHE NOCTATOYHOM, YTOGH O5ECIedATs
H~GalaHCR: 4-ME30H KOCMAYECKTX .Iydeit: m, = 207 m, = 106 M3B = 0,1 a.e.m.

DIOMHE TONVCTAMO TMPENCTABATs, KAK OH NOTVOWAETCHA, 2aTem CHOBA MUC—
MyCKAETCA B XOLE ANEPHOIO iiepexola f-TAna, B KOTOJOM KPOME TOIC IIpUHMMA-
€T yyacTue "BUDPTYaIsHOE HelTpuMHO" (HMCrmyckaemoe, 3aTEM CHOBA MOTVIOWEHHOE ),

[Ipd mOmOWM ITUX THUIOTE3 BCE BazHWE MPUALANH COXpaHeHHs OCTa0TCA CO-
OUoLeHHEMI (MaCCH 4 SHEPTMH, 3IeKTPUIECKOro 3apfaia, CapAOHHHX i JENTOH-
HHX 44Ces, CmdHAa). SCAKAN MOMONOH AmepHHIl TEOpEeT#AK, 3Haouui DopMaTsHHe
puemH CBOefl HayKu U CcywecTByoue B 3TOfi 0GIacTi HeA3BECTHHE, Tooaudi
CBOE JieJ0, C yHOBOJILCTBAEM COCTABAT Bam [IpHemIeMHE Tamillr,TOHASHH B3SAMO—
AeliCTBAA 1JIA Bam4x peaxiyii.
...BO BCAKOM Ciyuae, § cuuTaw, UTO ABTOPCTBO 3TOTO PEIIONOKEHAA HITHKHO
CHTY ODI3HAHO 3a MHOMR".

(Ipuvevanie: "K-rpaHcmyTauas, fliepHyil mepexon K-tina", K ssingeTcd
3llecw MHALMAIOM MOEI0 MMEHH).

Taduia HeKOTODHX W3MEeHEHA#t MAacCH, H30TON HA M3O0TON (Totxko cra—
OMIEHHE HYKIUIH )
(no Tadmiuam Barncrpa u Xeiosenra; 0 = 16)
1. Handoree pacnpocrpaHessuwe peaxuym Tuma Z + H (3HaueHug B a.e.M. )
1. 3k 38,976037 2. 4l 40,974760

+ 4 1,008145 + 4 1,008145

K+H = 39,984182 K+H = 41,982905

Omuaro 4%a  39,975230 42ca  41,971890
A - 0,008952 A - 0,011015

) Al +H =, si B) 15P + H & (5
2751 26,990081 3lp  30,983561

+ IH  1,008145 + 15 1,008145



27,998226
28st  27,985775
A - 0,012451

T) ZSM"’ + 1H - 26Fe

OMn  54,955400
+ 1,008145

55, 963545
%6Fe  55,953640
A - 0,009905
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31,991706
325 31,982196
A - 0,009510

%3Va 22,997053
+ 1 1,008145
24,005198

24”8 23, 992640
A - 0,012558

2) Haudonee pacnpocTpaHeHHHe peakiyy Tuna Z + O

1. *lmg  23,992640
+ 16O 16,0

39,992640

40ca  39,975230

A - 0,017410

3. 24”3 23,992640
+ 180" 18,004855

41,997495
4200 41,971890
A - 0,025605

5. “Mg  24,993752

+ 180" 18,004855

42,998607

4304 42,972350

A - 0,026207

7. “®Mg  25,990795
+ 180" 18,004855

43,995650

Uca  43°969340

A - 0,026310

2. 26M3 25,990795

+180° 16,0
41,990795
4%ca  41,971890
A - 0,018905

4. 25M3 24,993752
+170°  17,004534

41,998286
4200 41,971890
A - 0,02639

5. 26M3 25,990795
+17%0°  17,004534

42,995329
434 42,972350
A - 0,022979

15 15,004862
16

+160
31,004862
Slp 30, 983561
A - 0,021301

g) “3¥a + 160 . 3% A - 0,021016
23Na + 189 . 41K A - 0,027148



r) 169 4 165 . 325 A _ 0,017804
160 4 179 335 A - 0,022645
175 4+ 179 . 34g A - 0,030428
169 + 18 _. 345 A - 0,026195 u T.1.

n) Y 4+ 169 — 28gi A _ 0,018028
120 4 179 = 295 A - 0,022677
125 4 18y . 30g; A - 0,025406
13 4 165 — 29g; A - 0,021818 u T.1.

KommeHTapuu mnpemuecTBynueft Tadmumy (cc.251-253)

B orofl TadiAue AaHH DOINPOCHOCTH pacyeTOB MOTEPH MacCH IIA peaxuii,
COCTOAUMX 43 NpACOoeHUHEeHd OpOTOHa WIA Aupa KACHOpOZa. Peyp MAET TOVIRKO
O Haulojee A3y4YSeHHHX peakliax.

9Td4d peaxknay, B JPYI4X yciJOBAsX, MOL'YT QOPOUCXOJUTH TaKke B 0Jpar-
HOMm HanpawjieHud. Tak, Haopumep, MUKLOOPTaHN3MHY C NOMOMRI0 CBOMX CIELA(M—
YEeCK#AX PepmMeHTOB MOTYT Hpou3BomaTe K ucxoma #3 Ca. HampoTis, B TaKOM Ka-—
AnliepOCHOM pacTeHdd, KAk OBec, emy He HyxeH Kaloiyii B o4Be, HO emy Hy-
xeH K, 4To0H TpaHcMyT4poBaTs ero B Ca BO Bpemg ero pocra. [Ipd mepewele—
HAA 9aCTUUH, KOTOpad NpelcTaBigeT Co0oi Aupo KUCKOpoua, HASINIAEeTCA 00—
pasoBaHile MarHng UCXOUAd A3 KAIsIHA: 5TO METacoMaros OOIoMiITOB. Haodopor,
Yy 4YeJiOBeKa Wid KABOTHOI'O pEKalInLMIMKALMA MOLET [IDPOACXOUATS UCXOUA A3
MarHagd.

B Tadi4ue He LaHH peaKIMd C [epeMelleHMeM ol -YaCTHALH. JTC Hadaoia-
JIOCy, [IpK Cepexoje OT MS0TOmOB XefJes3a C 0o0pas’oBasieM BCeX COOTBETCTBYWOHAX
CTa0WILHHX H30TOMOB Xpoma (mpi morepe Fe o« ); miA Kaxmoro us 4 cradwip-
HHX U30TONOB CpeIHMiA BHUIDHU B Macce cocrasigeT 0,008358 a.e.m. AHal0-
TUYHO 3 CcTaddisHHEe K30Toma Si COOTBETCTBYOT 3 CTACMIBHHM U30TOIaM Mg des
4He; cpenHuit PRACDHN MaccH cocramnder 0,011412. WHaue IoBOpA, MOTepd Of-
HOU ol —yaCTUIH NMPOACXOIMT CO CPSIHAM OGWLMM A3MEHEHAEeM nopanxa 0,0099 -
TO ecTy ~ 0,010 - oueHr, c.aaGwyv 3HaueHuem (cm. T. II).

KOHCTaTHpywT Tarke, COIVIACHO OCBENMHeHHO! TaGAdIH, YTO [IpdcoeanHe-
Hil® OZHOI'O MIPOTOHA, B CPENHEM IO 6 NpPUBENSHHEM NPAMEPaM, COCTABAAET
0,011217 a.e.m. noTep# maccH. [If KACIOPOLA OHA B OCHOBHOM BIBOE GOJnIe,
YTO CBANETENRCTBYET O TOM, 4TO pearumn ¢ *HY amasorcs Gosee JETKiMEA, Yey
¢ ¥0, a4 OCOGEHHO C THNEJHMA HIOTONAMU KiciIopona (HO 16 npelicTapIAeT
€9,76 % oGuero KACIOPOUA).

lIpeBpamenue u3meHeHul macc B SHEPryO He ykasaHo. [edCTBUTENBHO, #3—
MEHEHIE MacC ABNAETCA OCBLEKTHBHOH BesaAuuMHOR, mommaomeftcs Toumoft NpOBEepKe
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Ha wmacc-cheKkTpoveTpe. HanpoTds, OpeBpaleH¥e, [MOCPEICTBOM pacyeTa, 3Ty
pasHALy MacCc B 3HESpIAn MOXEeT [IpABeCTH K Oowulxe. ITO ABNEHAe, [IpA O4A0TI0-
rageckof TpaHcwyTalmy, K IpamMepy, ABIAETCA CJIOKHHM, B ciIydae norepa mac-
CH HeJIOCTanllaAd SHEeprdad He 00A3aTenHO BCA MOAHOCTRI0 NOIVIOMASTCA OpraHd3-
MOM; CYUWIECTBEHHAA 4acTr, JHepIvud MOXeT yHTA B pa3HHX BAOAX, X yXe B AHBaA-
pe 1963 1. dua3uax U.Kocra me boprap 3ameritl 3:10. HaoGopoT, ecid peur MIeT
0 peakuad, coiuepxame?® BHAT'DHI MACCH, TO 3HEpPrig, ROTORY0 NOJIXEeH mocTra-
BAT% OpI'aHN3M, He 00A3aTenHO ABIAETCA TAKOBOR, KOTOpasa ABIAiaCy Jd pesy-
JnTaTOM NpveHSHAA Popmy/H JiHLTEHHA: AvenTCs IpyTrde UCTOYHMKMA DHEpTUH,
KOTOPHE Hac OKPY®RaOT M KOTOpHE OpraHA3M MOBeT 3amonydidTs. Tawm odpasom,
He 3aTpar¥Basg 34KOH DKBUBAJEHTHOCTH MacCa~aHeprad, MOXKHO OWIO Haitn 00%-
ACHEHNEe 3HepreTidecKoit npodyeme, NOMHATON TPaHCMyTaliAMH, KOTOpHE MHCNO-
J%3yDT TOIRKO CIa0yn SABHYO JHEDIHw, X 30eCr YMECTHO BO3IATy HOJNKHOE CHH-
TETUIECKOMY YMy BHUEYTIOMAHYTOI'O BeJAMKOTO (M3iAxa, Hawenmero 0GBACHEHMHe,
KOTOpOe He 3aTpardBaeT HA OFHOTO JyHUamMeHTalsHOI'0 OCWelpEHATOT'O MpUHIM-
1a Hayk#. fl ropado ero dJjarorapio 3a TO, 9TO OH NOXeJaal, B NOCJECJIOBHA,
KOTOpoe CcJenyeT HA%e, cam [pPeicTaBdATw CBOW TSOpAD TATATENAM HACTOAUETO

TpyLa.

B mguceme oT 29.12.73 ¢ podaBkoii or 31, B TOM Xe KOHBEpTre, paccmar-
pHMBaeTCA Ipyroit acnexkT, Tax Kak A OTMETWI, YTO HallonaewvHe ¢ +H1* peaxiImu
BCEr'ua [IPOACXOLWIA ACXOLA M3 HEYSTHOI'0 3JemeHTa, 4rodH uals 4YeTHwit, pea-
KIMs o0paTima; HO HUMKOLig - [I0 KpafiHed mepe, 0 9TOro LHA - He Hallola-
Jacy peariys Mexiy deTHHwM 3demeHTom M +HY. BoT oTO mucpmo:

" Bce Bpemd DasvHIVIAK HAL Balleit npoduemoit, U BO MHOTMX OTHOWEHUAX
YILOBJETBODUTEARHOE DelleHhe, KAk MHe KaxeTcd, BHDUCOBHBaeTcd. f paccmar-
puBanw cHayana BauM 6 TpaHcemyraumit Tuna "H" (X0TA aHaIOI'MYHHE pPa3MHUMIEHMA
roIWiucy OH U IJIA ABYX Lpyrux Tunop, "He" u "Q").

JTH 6 TPaHCmyTauMii OTHOCATCA K OJHOMYy M TOMYy ke THUIIYy:

HequH.N_F%H — JIf. N+ ~ 0,01 a.e.m.

HEeYeTH. YEeTH.
CmuH 1/2 cnue  couH O
wm 3/2 1/2

Al npennarap OOBACHATE 3TO “"YHUBEDPCANBHHM CJIAGHM B3aumoieiicTeuem dHe-
pmr", npumeHsad ero K Heynpyroi auddysum (r.e. ¢ U3MEHEHUem 3HepTud
PENATUBUCTCKOM MACCH) OIHOTO U3 HEUCUUC/MMHX HEATPUHO, KOTOpHe “Mpory.u-
BaTcA B [lpupose, dnaronaps KOCMUYECKOMY M3NY4YeHU (e OHXU OuYeHb OGWIb-
HH ), COJNHE4YHO#A amuccuit (OHA TaKke OYeHb OCWIBHA), eCTEeCTBEHHOR WIK UCKyC~-
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CTBEHHO{ DanMOaKTABHOCTH. JIA "3K303HepreTageckod" TpaHCMyTAIME, KK ITH
6 ciy49aep, 4TO BH OpexnjiaraeTe, SHEPUHA magaomers V (KOTopad MOXeT GHTy
ONHOTO 43 4 THIOB ve,'ﬁe,'v » Vu ) MOZET GHI¥, HACTONGKO HA3KOM, HACKOIE-
KO 3axoTaAT: ClAenoBaTeNsHO, HAKAKOM mpodiemd ¢ 3TO# CTOpOHH. C APyroi
CTODOHH, 3Heprua mcuyckaemoro V' Gymer pasHa Do meHsmelt mepe 0,01 a.e.m.,
wig 10 MsB, mmd 20 COOCTBEHHHM MACCaM BJEKTDOHA. JTO ONHA M3 CAMHX CKpO-
MHHX SHEepru# B HOHATAAX KOCMEYSCKOTO H3JIydeHMs, TIe 3HEepruA Ha YacTHLY
mozer joxomars zo 10°0 aB. Tawum odpasom, aTo Heftrpmso V' Gyner yBemas-
BaTsCA A 0e3 MOTOKA KOCMAYECKOI'O H3MydeHdda. Kopoue, A NOCTYAADYD peakIgn

1 Y !
N + lp +vV — .qﬂ + YV
opn CTPOI'OM COXpDaHCeHHHN 9HepPrd4, MmaccCH, mayJasca A yrioeoro momeHra. M,

Al HOBTOpAR, TAKyD TPAHCMYTALAU MOXHO IDEIBANETE C MOMOUKO FHHEBEPCATLHO-
IO B3aumoneitcTeaA Pepmd, IaMAIpTOHAAH KOTOPOr'0 3a0MCHBARTCH TaK:

F<p | M-g|V > <0’ | PUspp) |V >

llporox p' ocraeTcs CBASAHHEM C AIPOM .N. KoncTaHra depwd f momkHa
OHTH "NepeHopMHpOBaHA™ JJIA p', BBENEHHOTO B ALPO, a Takxe (Bame mpenmo-
JOXeHde, aHalOI'MyHoe TawxoBowmy Cerpe X Jlomend nﬁHjB—panﬂoaRTﬂBHOOTH) YTO-
OH yYATHBAT:, BJEKTPOHHOe o6jnaro. Ha aTy Temy CMOTPATE CTaTw® XeHciad, bac-
cerra M Xgo3eHra B "SCIENCE" (ClIA) or 21.9.73, cc. 1164-1165; oHa moxer
Bac CHIRHO 3aHHTepecoBaTs (A 3Xecwy, PACKPON CKOCKA: ITO CTarsd, KOTOPYD A
BOCKpemaw B IPyI'om mecTe; B Hell NpEABOIATCA 3KCHEPAMEHTH, OOKa3HBamuge,
9TO [OR leficTBAeM OYeHy, CAIRAOIO NABNEeHAR Cepaatalt 7 - panuoaKTUBHHL —
naeT JarTaf 7, cTaCAIsHHD).

Kopoue, pama mpoduewa, MO-BAIAMOMY, ODERPACHO paspemaeTcA B cayuae
3K303Heprerydeckux Tpadcmyraimf... (3arem oH mepexomur K "IHIO"-TpaHCMy-
TamafAM, KOTOpHe TpedypT eme paspadoTxd). Kcrarm, ecTs Jid y Bac Hues o
IoNe Anep ggggig:N; monsepraouei#icA B CeKyHLy Bamefl TpaHCMyTALMK THNa
“H'?T 914 cBefeH¥s NpeNCTARIAMM O Souniol EHTepec”.

B momouHenu# oT 31.12 OH TOBOpAT:

"ECTy BTOpad BamHasd Npodiema, KOTODYD HYRHO pa3pemmTs. YTOOH npEBRe-—
CTH iH K CIAAHAD C ﬂ“ﬂyxno... OpeonoieTs OrpomHull Gaprep HoTeHUAAna IJAeK-
TPAYECROr0 OTTaATRMBAHAA. (O4eBAIHO, DOCPEICTBOM TYHHENrHOIr'0 apPerra. Teo-
puass, KOTODyo s HadpacHBap B 3TAX IBYX IUCwMaX, OCBENAHAET, TaKAM 0Gpa3om,
ACMNeKTH TeopH# p-pacnana (opepmmymae) m Teopus e-pacmana (aTu).

BmecTe ¢ Bamd A Dyman, YTO KOHQUTYpaUAA aTOMHOIO AIA MOJIE KYJIIPHOTO
SICKTDOHHOI'0 OMIaKa MOXET MHOTO CKAa3aTs B 3TOM mene”.

B nacstwe or 7.1.74 OH EeNaeT HECKOnKO YTOUHEHHN:

"Peakima p +Y — p' +V', KOTOPyD A Bam NpEIIORAT B MOeM MOCHENHEM
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[IMCyMe, COBCEM He MUCKIDYaAeT BO3MORHOCTH peaKigA p +YV —h +/uf » KOTO-
pyp £ BaMm NpeRIORAI B npeannyuem mucwme (OmHA K IpyTras yepes cnadoe Baa-
mvoneitcreue Pepmi). VX HyXHO yUATHBATY, COBMECTHO.

CeromHa MHEe XOTEJNOCy OH IIOI'OBODATE OC 3HIO-3HEPI'eTHYSCKHMX peaKlMax
Oo0paTHHX Opelnnyuav. OHA BIOJIHE BO3MOXKHH, MCXOHNS M3 VY nnu)uf, IIDHCYTCT-
BYDUAX B KOCMAYECKOM U3JyJEeHHAHA, JHEpPI'MM KOTOPDHX MOILYT OHTp HAMHOrO doyee
BHCOKKMH, 4Ye€M Te, KOTOpHEe TpedynTcd BaMm (Hoxomamae o 1014 4 naxe 102V
3B). Bompoc COCTO4T B cjaemyoileM: EOCTATOYHO JA AX Ha CMX C X cTepamuaH
LI7 OOBACHEHAA YacTOT TpaHcMmyTauyit, KOTOpHE BH Hadmonaete!". Ha nociaen-
HAX BOMpOC ero nAcsma oT 29.12.73 A oreetdr 7.1.74. Bor cyTs OTBera.

"Bu CIIpadBaeTe MeHF, MOKHO JIA UMETs NpENCTABIGHWE O MHCIE AUEP poucTeN,
nomeBeprapmuxcAd B CeKyHIy TpaHcmyTaimu Tiuna "H". Jla, A chesan MOMCHET.
HaaGonee npuroxHu#t ONHT XA TAKOrO PoIa NOINCUETOB ABAAETCA, KaK MHE Ka-
BeTCfl, TOT, KOTODHi S BOCIPOM3BONAI MHOTO pas (a Takxze 3BpHMEJw): TpaHC-
myTamAa K B Ca mpy npopacTaHMy 3epeH OBca. f B3AJM OHAH NpAMED A3 MOHAX
3AKCOEPAMEHTOB; MEXIY SKCOepAMEHTamd MOI'yT HalIuIAThCA pas3fa@gdd, HO MH
MOXEM CHeJaTsr NpHCAAXeHHOA pacueT. B omHoff wanke [eTpa mdamerpom 9 oM
A cTaBWI Ha npopactanae 50 3epeH oBca. KyJnTHBADOBaHUE MPOAOIXANTOCE 6
Helesis, TO €CTs C TOYHOCTED KO HECKONRKEX HNEeCATKOB THCAY CEKYHE 3,6 M-
JIIOHOB CeKyHA. [lepBHit IecATHvHHA 3HAK TOYEH, BTOpPOHX OWI OH HEHAUCKHHM,
TAK KaK Ha 3TK 6 Hemedy MoIvIa CHTw HEONpeleNeHHOCT: B HECROIRKO 4acosB;
A OTMedaN IHM, a He 4YaCH, HO OCHYHO A HauMHAI H 3aKaHYMBAL TakWe 3Kclle-
priMeRTH 0O yTpam. ILiomans "KocMd4eCKOTo IeicTBdaA" MpA cedeHHMd B IOPU3CH-
TaIRHOM ILISHE cocTasider 63 cmz. 3a 3T0 BpemA # HA 3TOf momBepxHocTH 3,9
M K TpaHCMyTHpoBaHH B Ca, 3TO IOJLEHO COCT&BMTB‘V‘G-lolg aromoB K, TpaHC-
MyTHDOBaHHHX 3a 3,6-10” cexyHn ana 1,8-1013 aToMOB 334 C WA 2,6-1011 Ha
/c. Jlosa TpaHCMyTHPOBAHHOTO K cocTaBdia ~ 46 % 33 6 Hemelan. JTO ABIA-
eTcHd MHTerpalsHHM pe3yJsTaTOM, TaK KaK 3TO ABIeHHe HENOCTOAHHO: B [epBHE
IHA OHO HEOmyTMMO, KOTIOa IPOMCXONAT CHHTe3 PepMEeHTOB, KOTOpHE GYyIyT BH-
3HBaT% TPAHCMyTAaLMA; Nake MO UCTeYEeHUH Hefmenad 3TOT 3PPexT manro 3HaudaTe-
JnHuit. OH Guctpo npossasercs 3a 2° u 30 memenu, 3arTem zamemrmercs ua 4P
Hejlesro. BOT noyeMmy A OCTaHABIMBAI KyJpTHBHPOBAHAE K KOHLY 60 Hepenu.
JTO ABJEHAE CTPEMATCA CTaTy, ACUMOTOTAYHEM, A K KOHIY 60ﬁ HEHeJH TpaHCMy-
Talyil MPOEBATAETCA TOIRKO MEHJIeHHO; B 3TOM Chy4Yae TaK [POABIAETCA POCT.
3TO eme pa3 NOKAasHWBaeT, 4TO Bo3neHcTBhe OKpyRavuel cpeiH HemOCTATOUHO,
49TO 3MeCw [OPOABIAETCA 3HEPrus, yNpaB/iaeMad MeTasoMU3MOM IPOPACTaHHE M
pocTa, ACTOYHMKOM KOTODOi{ ABJIAIOTCA BTHA TpPaHCMyTalyd...".

K aromy & mory mo0aBusTs, 4UTO 3I€Ch, OYEBAIHO, DEYp MLET TOILKO O
pacueTe MakpocedeHdss, a He 3PPEeKTUBHOTO cevueHHA. Ho NOHATHE agbexTHBHO-
TO ceueHud 3axpara ABIAETCA HENOCTATOUHHM IVIA H3YUYEHUS MOMX peakiyif, no
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KpaiiHelt mepe, OOHATHE, KOTOpOe AMeJOCk B Hagame 1974 T. H KOTOpoe ¢ Tex
nop OWIO MEepecMOTPEeHO; A K 3TOMY ele BO3Bpamycw. KpoMe TOoro, ecTy NpyToe
ABJIEHAE, KOTODOE HaNO 3aNOMHUTY, B CAGIOTHA: MOJEKYJIH COGHDanTCA B COd-
pars, (IHK, PHK, Hanpamep). Tam Takse oOpasynTca OPHUEHTHPOBAHHHE COeNAHEe—
H#ifA, KOTOpHE MOJAPDA3YOT CBET, HauloJee 9acTO BAEBO. JTH OpPACHTADOBAHHHE
00pa3sOBaHAs AMEDT OPHEHTHPOBAHHQE JIEKTPOMATHATHOE IONe, H TaKad MONEKy—
Ja, Kak JIHK, MoxeT OHTv ODARATA 34 CONCHOMN, THE SapAXKeHHHE YaCTHLN, Ha-
opiamep, ( ('), momananT 9AacTAYHO BO BHYTPEHHHR KAHAT A KOHIEHTPADYOTCH.
STO moxoxe Ha ciaydafl, KOTXa YacTHIH 3aXBAYeHH MarHATHHM moieMm Semid. Ta—
Kav 00pasoMm, YTo MH He MOXEM CLEJaTr, pacyeT, BBOIA WACAO MODOHOB HAa cmz.
AcXomAWAX 43 KOCMoca. EcTx BEpPOATHOCTY meilCcTBAA HaMHOro GOIBIErO YuUCHAAa
MDOHOB .

YTOOH OOKA3ATE ODONXON K 3HEPreTAvecKod mpodieme, S BO3BpANancs K
ceoAM MaceMeM. 20.12.73 A miacan: "JIa BTODOIO 3KCIEpAWEHTA OO TpaHCMyTAa-
it Ye — Cr a nompocan IIHPC oTweTHETs ACHONs3yemyo SHEprap. 3TO GHIO cre-
JIaHO Ha 3TOH Herexe. BwIO KOHCTATADOBAHO, YTO OPUGOPH JNALM 3HAYSHAS OYeHs
0naskoe K 1 KBT, MOMHOCTs, KOTOpad BHAEpAABANACY, B TedeHdAe 1/4 vaca. Ta-
KiM odpasom, 0,250KBT-Y HpARISIHBATACY X 300 mp BemecTsa.

Ho, HauuHaa orcoma, Domanaem B oGnacTy npemonoxeHa#t. HeroamoxsHO
y3HaTs, Kakad 9acTs JHepTdM NPAXOMATCA HA I'paHaTr: HaBieHde OTpakaeTcH
Ta8K Ee XOpOomO HapyXy, Kak 4 BOBHYTDw KalCyJH A3 HATpAKA Gopa, KOTOpas
CAyxaT "TATNIEM", X y MEHS HEeT HUKAaKoli BOSMOEHOCTH OLICHHTF, 3Hepram, Oor-
JOMEHRYD HapieHdem. fl DOODHTANCk YCTAHOBATE OYCHp IANOTETHYeCKAN 3Hepre-
TéIecKAR Caranc. [IpuAmmas, 9TO NONOBAHA BHEPrHA HEPEXOJAT B Kancyny, rue
HaxorgTCA rpaHar (moiHOR BHepruM, ECOONL3yemod LNA NABNEHHA A HArpena-
Hs1). [louygam? OOPANOK TpyColt BeNMUMHH, HO BOSMORHHI: 5 nosarao, 4TO MO-
XHO OHTY, YBEPEHHHM, JTO OMACKA He HeJaeTcd Goiplie ONHON eMUHAIH cTeneHu 10.
Bor kak a1 mpoBoxy pacuer. Bo3moxHO, 3fecs KpoeTcAa rpyfad oundKa; MOXeT
CHTw, A 3a0HBal KAKYD~HACYIY CYWECTBEHHYD BEJAYMHY, KOTOPYO BH MOTJIH OH
BHIIGJIATY; A OCTapCy, B KIaccAYeCKOR odiIactd.

BHIUACHEHU#E IHeprud

B BumeynomaxyToit runorese k 300 mr BemecTBa Gwia IpAroxeHa "umcrag"
(?) smeprua B 0, 1251814, B 300 mr COIepRATCH HpUMepHo 9 % zemesa (g ok~
pyriao no 10 %). Kpome Toro, okomo 10 % 3TOro xetesa TPaHCMYTHPOBAIMACY, B
xpom. Takium 0oCpa3om, TpaHCMyTaLMA OXBATHIS Ol opamepro 1/100 seumecTsa,
TO ecTs 3 M Fe. lameHeHue mMacCH COCTaBAIO npamepHo 0,009 = 9.103 2.€.M.

llepelinem k mpespameHnsm, YTOGH HMeTs OmHy A Ty Xe eIAHALY, OKPYIVIAA
417 3TOr0 CYMMApHOT'O BHMACAEHHS NIPA Ipycol o6padoTke 56 r Fe (aromuas
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mMacca), COOTBETCTByOWAE ~ 6. 10°3 aTomam (4. ABoramnpo) wim 1 r Fe=6/56
0,1-10%3 aromos = 11022,
Buarpum maccH Ha 1 0 = 9-10'3x 1-1022 = 9-1019 a.8.M.
Jueprasa, Ha 3 mr Fe = 0,125 xBr-u = 1/8-2,41-1016 B.8,M. = 0,3-1016 =
3-1019,
Ha 1 r, B 300 pas courume: 3. 1009 3-102 = 9'1017.
Orconia MH ameem:
TeOpeTAYeCKA HeoOXOILumas DasHOCT% Mace: 9-1019 a.e.M,
HAOTONABIAACA 3RBABATCHTHOCTS: 9- 1017 a.B.M.

lhaye rosops, npd Ko3PIMIMEHTE NPAMEpPHO 102 3H3YEHNA] ypaBHOBEWMBA-
DTCA, TOLZA KAK padoTanT C BeJAMIAHaMHA HOpANKA 1018*1.

MoxHo J# cudATaTs, YTO NPAIOKESHHASA JHEPLMA ABIAETCHA, IO~BALUMOMY,
npumepHo B 100 pas cradee, uem TeopeTAYECKas JHEPrMd B MPelIONOREHHM Ka-
KOU—IMOO YaCTHIM, KOTOpyD ODELNCTOMT OTKDHTY, — WIM OOCTY/MDOBATs HA NaH-
Hult MomeHT! - It OGRACHERAA STOTO PACXOREEHAR! WIN Xe B HEKOTOPHX aTo-
Max OHIA OH BOSMORHH HEKOTOpHEe MONEPUKALA AApa C SHEPIaAmMH, HAXOIAUMMH-
CA HA BJIEKTPOMATHATHOM YDOBHE MERLY OONAHCAMOIAMH, IpAYEeM CaMH HYKIOHH
KARNOT'O MORAHCAaMO/IA CBA3aHH AnepHumA fopmamud? KGO NOHATHE 3HEpruM Ha Hy-
KIOH ABJNAETCA HEeCOMHEHHO JIOXHHM. PacxoxueHnme ot 1 mo 100 crano O oT 1
zo 1000, ecin On "BHXOL" MO 3Heprud, 3fPeKTABHO MONYYEHHOR OGPAGOTAHHHM
BeuwecTBOM, OWI TONIRKO S % BMecTO S50 %. HO BHONHE NpERCTABIAETCHA, YTO KO-
JeCaHie He HOXHO NPEBOCXOIAT® eNMHALY B NECATHX CTemeHAX. lLa peaxipit
C 0 M3veHeHMe MACCH OPMMEpHO IBOHHOE; HO IBOAHAA 2HEPIAs OT BHIICHA3BaH-
HOt BCe euwle OCTAEeTCA B OOJIACTA RJIEKTPOMATHHTHHX B3aumomeidcTealt”.

10 suBapa, OTBeYad Ha MUCyMO OT 7, A OuUcan:

"lIp#mep, KoTOpHE s npuBES B MOem maACkMe OT 7, 3TO mepexon OT K x
Ca, TO ecTs, ¢ npudasiesuaem HY; OTKyla HOoTeDA wmaccH. (JO0paTHHEe peaxigd,

C BHATDHIIEM MACCH, OCHYHO COLEpAAT TPAHCMYTALMD C KOJAYECTBOM BEileCTBA
B 3-0 pas, uHorha 6-7 pas, MeHswmM. {Have roBopd, BHUACKEHUE, KAK OHO
CHI0 NPOBENEHO, Ial0o OH YACIO amomoa/cmz/c, mveiomee B CyUHOCTA TOT Xe
NoKasareis CcTeneRd miA 10, ¢ TOYHOCTwO IO eNVHHMIM, B Haubonee HeGIAro-
NPAATHHX YCJIOBHAX,

Ho, moxeT OHTw%, clemoBaIo O GOXnme HaXaTy HA STOT aCHeKT MCGIeno-
BauMA. 100 Takoil pacweT cwisHO ympomaeT napameTpH. B geficTeaTensHOCTA,

T KM odpaaov BHIAC/IAOT 9UCI0 "mOomanaHuit" M -mMe30HOB KOCMAYECKOTrO H3JIy-
YEeHUR Ha CM /c fipefinoyaras, 4YTO aTOMH K PAacOOIOXEHH HA NOBEPXHOCTA hep-
NEHNAKYIAPHO! KOCMUYIECKOMY MYYKY B BANe MOHOCAOA. Ha camom IeJie 3epHa
OBCa HaXONWIACk B MOHOCJIOE, HO, OYCBMIHO, He aTomy K B 3ToM croe.

3TO eme Gojee ONYTAMO B dKCHepAMeHTe, Kacapmemcsa Mepexoma OT Fe kK
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Cr: 3mecr BEWECTBO HAXONWIOCE B aMuyJe A3 HATpdna 60pa IAameTpom 8 mM,
TO eCcTwn, OYeHw GIA3KO K 1/2 oMe nonepevyHoro cedendd (M mpumepHo 1 cm BH-
cord). Pacyer, npoBemeHHWN KaK 4 TOT, KOTOpuit A Bam COOOTAX LA OBCa,
Ian OH 3-1016 amomoa/cm?/c (wmn, cxopee, ynapos/cmg/c), apennosarad, 4To
KagEnHi# ymap xocTAraeT aroma Fe ¢ odpasopandem Cr. Ho B neficTBATesnHOCTH
TOIsKO 0,4 % BemecTBa TPAHCMYTHDYEeT B 3Tom caydae. Tarmy odpasom, NYYOK
J-ME30HOB, KOTODH/I namaer Ha /C, IOIaKaeT HA HEeTPAHCMYTHpPOBAHHOE Be-
wecTBo Coirmelf gacTew.

Jnecs OTKIOHEHAe B pacyeTe COCTaBIAeT HOPANOK OT 1 xo 103 B CpaBHe~
HAA ¢ OBcoM. HO yciuoOBMA ABAANTCA COBEpHEHHO OTIMIHHMA: B OBCE 3KCHO3UIMA
paBHAJacw 6 HejelaM, X pedqs Mia TOARKO 00 SHEprHd epmeHTOB NPOpACcTaHMUA
A DOCTa; B 3KCIEepAMEHTEe ¢ TpaHaroM OHAO 3aTpavueHo, 3a HeGOIwmoe BpeMms
(1/4 4), oTHOCHTENRHO GOMRKWOE KOIAYECTBO 3Heprad. [MEHHO yIATHBaA 3Ty
OpAHECEHHYD 3HepI'Mp, A IOOKasal, B pacyere, NpPENCTABACHHOM B MOeM IHCTME
or 20 OpowrIoro nexadpd, YTO HAGUDAATOCy TOJRKO pacxoxiecHue B 10° a.e.m.
MEXLY TEeOpeTAYSCHUM ;Beanqeanem MacCH 4 Hadmonasiel#cCa 3KBABIEHTHOCT®HI
(9-10%° svecto 9- 101 ). Momer OuTr, WTO UMEHHO B 3TOM OTHOWEHd4 OT 1 IO
100 Ry®HO OHIO OH MCKaT® DPOIp KOCMAYECKMX NYYKOB... JIOCTATOYHO GHIO OH
"HEGOJIBIIOTO MOATAAKABAHAA", YTOOH YCTAHOBATY paBHOBECHe GalaHCOB macc”.

11 ausapss 1974 r. g npomosxan:

"f Bo3Bpamancy, K MOeMy BUepallHemy HACyMYy, TaK KAk A Tam He yOOMAHYJ
00 OHHOM COBHN&NEHHHM, KOTOpOe HpelCTABIACTCA MHE BasHuM. OCOIpHAET KOHCTa-
TauAd TOrO, 4TO, Kakum OH HA OHJI METOX pacueTa, BHXONAT HA Te Xe 3Haye-
HHAA BeCwMa yEOBAECTBODHATENRHHM 00pPa3oM, [pUHUMAA BO BHAMAHAE NPUACILREHHAA.

Tax, HaupAmep, B MOem BUepallHem NUCrMe £ I'OBOPAI Bam, 9TO [pa odpa-
30BaHHM Xpoma HECXONA K3 XeJaes3a OWIO KOHCTATAPOBAHO, d4TO STO COOTBETCTBO-
sano 3-1016 amomos/cmz/c 00pasoBaBmerocs Xpoma WA NPEeBPATHBUETOCA B XPOM
kenesa. Dakraveckd, 3,3, ecnd dpars HecATHE. OTO JHAYEHAE OHIO yCTAHOB-
JIEHO, TONLKO ACXONA M3 Beca B MWLIATpamax HOJNydeHHOro Xpoma (u43-3a mpa-
GIAKCHHOCTH s He NpEeBpaTWI BeC B MACCy, A MCXONAT U3 "IpamMM—aToOMOB", OK—
PyryieHHHX mjag Cr po 52). Wrax, mmenocy, 0,50 cwz ceueHug 1 900 cexynu (c
TOYHOCTs0 X0 10 %, Tak Kak BpemA 6palocy [0 yacam, a He XpOHOMETpUpOoBa-
JIOCY, ). ITO COCTABIAET BCETO 3,3-1016x 0,5 x 9w = 1,65°1019 TPaHCMYy THPO—
BaHHHX aTOMOB. BuMI'pDHM MacCH Ha aTom 4yyTp Huxe 0,01 a.e.m.; oluu#t BHUT-
PHil MACCH COCTaBJIAET, TakuMm 00pa3oM, OKAIo 1,5.1017 a.e.M.

Hrak, moe miczmo or 20 mekadpa - u GymnTe IOOpH @3BAHATE MEHA 3a

STO —~ COLepXUT OMUOKY: IO PACCEAHHOCTH A B3I MACCH KUCIODOIHHX ATOMOB
BMECTO Macc MeTalLios. Boasparmwmes ®e K pacuery.

A) Kak yrasaso Buwe, GHIO TpaHcwyTuposamo 1,5-101% aromos (1,35 mr
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OOIy49eHHOIo B cymme Cr JaipT:

6-10°%x 0,00135 - 1,5-101° arowos).
952
BHATpDHI! MACCH Ha aTom cocTasafer =0,Ul a.e.m,, TO ecTs, BCEIrO:

1,5-101% x 1072 = 1,5-1017 a.e.m.

B) dcnonn3oBaxHag 3Heprda cocrabaiaa (0,125 KBT.u, dpemgojarad, d4To
IOTOBRHA MOTPavYeHHO! 3HeprAm pacceuBaeTCs B npecce. [IpeBpamad ee B
a.e.M., meem:

W= 0,125 kBT-q = 1/8 KBr-q = 1/8.2,41-1016% 3.101° a.e.m.

YudTHBAA NPACINECHAA 9THX BEJUYMH, MOXHO CHKa3aTs, YTO OHA OFHOPON-
HH M YTO C TOYHOCTHER IO 10° NpuUHeCeHHad 9HepI'dd KOMIOSHCHUPYeT BHAIDHI
MEBCCH B 3TOM THII€é peaKuAd. [laxe ecin 2Hepras, 3PPeKTUBHO HCHOOA%30BaHHAA
A TPDaHCMyTalii, COCTaB/sIa TOIsKO J % olmeit A3pacxonoBaHHOR 3Heprad,
BMecTO 50 %, TO HaXxOIAT pACXOKIeH4e, KOTOpoe, camoe Goinliee, NOXOHMT HO
eNdHALH B MOKasarese creneHd mnid 10, Iaxe ecna V- ATH M—~9aCTHIH, [pACYT-
CTBywilie B KOCMHIECKOM M3JydeHAd, UmenT ILIOTHOCTw TOJnK0 20 Ha cmz (to
ecTs, 10 M 1/2 oM cevennus nopouka 00paCOTaHHOTO I'paHaTa) M ecid pac-
nonaranT 900 CekyHmamd, TO Bcero OynyT MmeTwn 9000 9acTHN ILIA KOMIEHCALWH
pacxXoxmeHua 1o 3nepruﬁm?'2

f3-3a orsesna HemHOro cnycra B CoemunenHwe liTaTw Kocra me Boprapa
OoOmeH KoppecrnoHzeHiwek OCwI cpasy npexkpameH.  BO3OCHOBWI €T'0 MACEMOM OT
21,3.74, HakaHyHe ero BO3BpameHAs.

"... B omHO# mOe#l KOppecOHHEeHUMA # Bam HAT, IAA JBYX MOHX ACCIENO-
BaHMt, OBEPXHOCTH POPABOCHTANBHHX ceyeHAli 0GpaGOTAHHOT'O BEWECTBA, YTOGH
BHUMCHATE, YACHO STOMOB HA CM° M Ha CeKYyHIy, KOTOpHE OKA3aLACEK TPAHCMYTH-
POBaHHHMHA. fl CPpaBHWI €ro ¢ Y4AC/AOM COJHEeUHHX HEﬁTpKHO/CMz/C. Tam peur nad
MEHA IIa TOIRKO O pacyeTe MAKpPOCedYeHAs. JTO He AmeeT HUYEro oomero ¢ af-
PeKTABHHM CedeHdem 3axpara’. 3aTem f M3NOKAL 3Ty npodjieMy B3adMOLeACTBUA
He#TPMHO C BemwecTBOM # NPOLMTUPOBAT HECKOURKAX aBTOPOB. "3T0, MO-BALMMO-
My, CTaBAT BOMpPOC O 4icje BO3MOKHHX peakn#il Ha » Ha CeKyHIYy 4 Ha cTe-
pannan IjiA BewecTsa. HHHeuHAe HeollpefeSeHHOCTA OTHOCATENRHO YMCAA COMHEeu-
HHX ¥, NMOCTyDanm4X Ha 3ewmo, He yuMUTHBamACE" (CM., B YacTHOCTH, "Coumedy-
HHe Heirpuno" K.-H.Bakawm u P.-I.Ceapca B Ann. Rev. Astronomy et Astro-
physics, 10, 1972, cc.25-44).

"BOT mouemy s cnpocwI ceGd, YTOGH 3TO BO3paXeHEe He GHIO HNOIHATO,
He OWIO OH Jyyile BO3BPATATRCH K [pEJCTABICHUO Bamel TEOpUM, KaK BH 3TO
chefald BHaYalne, TO €CTy, MCXOIA A3 MOOHOB,

[IOCKOIBKY MUOHH pa3jiaraoTcs, fnasad V, TO 3TH V, Kak BH 0 3TOM I'O-

BOpUnH, Gym YEE/MMUKMBATR, HE pearmpyd, MOTOK COMHEUHHX WIX KOCMHYECKHX
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¥, HO dacrauelt, KOTOPyn CiaelyeT BHLENATs, Owla OH M, & HE Y, KOoTOpad OH-
Jia OH HeKOTOpHM OGpasoM CJIENCTBUEM, a He mpuddHoff B akT@Be TpaHcMyTaumi
TOTO THOA, KOTOpHE s BHABUI.

Tar xax /4,', 3aTOPMOXCHHN! BewecTBOM, IEKTPOCTATUYECKH MPUTATHBILT-
CA ANpOM 4 MOEET OOIVIOTAT®RCHA MM JO pasjioxeHdA. CorxacHo Teo Kaxany arto
OOIvIofeHAe HpeRedpexdmo mano IJIf 3JAEeMEHTOB C MAIHM Z, HO IJIA 3JIEMEHTOB
C BHCOKMM Z OHO JOCTATOYHO JIA BPeMeHM XM3HH 1,89 B Ho0 (smecto 2-1075c
B BO3Iyxe win B Bakyyme); 0,96 B Mg; 0,54 B §; 0,116 B Ca K nanaer 1o
0,058 B Hg. MHuma cioBamu, yEe JIA S NPUMEPHO TPH YETBEPTA 4 MOIVIOManT-
Cd W pasjlarapTcA Npd KOHTaKTe C aTomamd cepu (1A xejesa, C [NOMOmsD 3IKC-
TPANMOIALKHN, NO-BAEAMOMY, =95 % 4 OOIvomanTcA Anpamd Fe, TaMm pasiaraoT-
CH, NPUHOCA CBOD DHEPTHD).

Mmeem: 4~ — 7 + YU + Y
OnHa KHMTa amMepUKEHCKOI'O IPOMCXOXIEeHAA, Colee crapas, JaeT IpyrAe 3Haye-
mua: 1,31 mia sopu; 0,52 maa Al; 0,37 mia S.

Takum oGpasom, 4 MOXET IpPOA3BONATE: HelicTBue B JoHe sgpa (rakke mo-
CPEHCTBOM 4 —» et & VAL + \)e). CienopaTelrHO, 3TO B OCHOBHOM — C moeil
TOYKH 3DEHUA ~ MOOHH, KOTOpPHE KI'paiM OH BaXHYyD pOJNp B TPaHCMyTalMAX, a

He HefTpAHO. YMECTHO Takxe IymarTr, O $i-Mes0HaX, KOTOpHe pasJjaranTcsa Ha
MIOOHH .

B pamem nucgme oT 24.12.73 BH DpABIeKaeTe 3TO ciadoe B3aumonelicTene,
KOTOpOe HatNoNaeTcH mpi p-pacmane wi mpa 9t — u* + V. lvenno u3 aroft
peaxki@a BH UCXOmUTe, YTOOH BHEBHHYT® HpenOoCHIKM Bamelt Teopuu. BH DpABO-
JATE NEeTand OO0 KOCMAYECKAM MOOH&M, TOBOpsAuME O TOM, YTO KOCMHYECKHE M
#meer: m = 207mg = 106 MsB = 0,1 a.e.M. ¥ YTO 3Ta YacTHIA JIOCTATOYHO
o0misHA B 3emHOl aTMocjepe; HefiTpuHO GWIO OH "OTXOHOM", 43EydaemuM B ar-
mochepy, nmocie KOHTAKTa MMOHA C AIPOM, NHOHA, KOTOpHHA pearupyeT ¢ Beume-
creom (U7 — 47 + Ju).

HmeHEO 29 neralpa BH BBeJd B pBaumd QOpmyJH HeRTpaHO, Oamaoulad SHep-
' KOTOpHX BHelpsaact, CH B BemleCTBO, YTOOH TpPSHCMyTHApDOBaTws ero. B 3Tom
OACwME BH Nepemd K IamdlInTOHKAHY.

Ha molt Bonpoc, nocrasieHHw# 31.12, BH OTBeTWwI4 MHE 7.1.74, 4TO pea-
KUisl, KOTODyD BH Npelioxard, p +Y — p'+V', He HCRIORaKa BO3MOKHOCTH
peakngd n +u* — p +y, "omHa ¥ Ipyrad wepes cuadoe B3ammonelicTeue de-
pmMi. JIX HyRHO paccmaTpuBaTs COBMECTHO". [lapamieitHO umead OH : p + T —
n+ Y, 4 A BEpon, YTO 9TUMA B3auMONEHCTBAAMA C Mt Jydme BCEro crenoBa-
Jo GH 3aBEpidTy NpeXcTapieHAe Bamell Teopudd, NpUCOeNAHAA ¥, KoTopue nelt-
CTBYOT NpAMO WIA NOCKEe pasjoxeHm HaM*. BpecT# coBmecTHOe Nelctpue Heit-

TPHHO NpencTaBiAsgeTCA He 3acHyx4BapiM BHAMEHAA... MOKHO, KaK BH clejailfd
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B Bamdx NEpBHX [ACkMAxX, BBECTH TONRKO MDOHH, YTOUHAS, 9TO UcOyueHHHe
HEHTPUHO yXONAT M MDACOEIAHADTCHA K COTHM MIWLIAApAOB HEMTDHAHO HA cmz/c,
KOTOpHE NMPOXONAT 4Yepe3 Hac Ge3 B3aumoneftcTeus. Ho m#, ppoucxonsude tak-
®e M3 9LEMe30HOB, HYEHO OWIO OH CBH34Ty, C STAMA nocrennuve (00 He paer
HA M, HA YV, K A 0OJNAraio, 9TO ero He CIENyeT y4ATHBATH). B 0COGEHHOCTH
BeuecTBo nonnomaeT/uT, 4 ODUHATO, 4TO 4X OOIVIOUeHAE OpPOTOHAMHA NPOMCXO—
JAT, KaK K-saxsar. OHO smRiAseTca Tem Goee BaxHHM, 9YTO /MEEeTCA MHOIO [Ipo-
TOHOB, 43 KOTODHX Colee BamHHE HAXOIATCA HA THAXENHX HyKIALAx. Kpome ToO-
IO, Hé HyXHO 3a0HBATH HPOTOHH KOCMHYECKAX IyIKOB, ODOTOHH, KOTOpHE TaKkxe
MOL'YT HODOXNATE 5",

B aTore, B MOeM CO3HaHMU, A OYMAT, YTO MOXHO IONMyCTHATY, YTO NpA CHU-
OIOr#YeCcKOf TPAHCMyTAHEA WX MDA BCAKOR NpyTol TpaHCMyTaUMA C ABHO "cia-
Coft aueprde#t", nomosHeHnme sHeprueft 9K303HepreTaAYeckoit peakugM HaumHa~
70Cy, B opme HeRTPHHO, HE DearMpyOUHX C BElleCTBOM TAKAM o0pazoM, 4YTO Op—-
Ta8HE3M MOT' OH TPAHCMyTHDPOBATE I'DAMMH BENECTBA, HE CT3HOBSICy, "aToMHOi Gom-
doft"; B 3HmOTepMaAdECKOA peaKUMA BHECEHAE NOHOAHEHAT SHEeprun I yCTAHOB-
JeHHA Janasca Mexly HadmomeHAem & Teopuell OPUXOMATO GH OT MOOHOB C BHC-
BOGOXIEHHEM HEATPAHO. fl MONHTAICH OLEHATEH 3Ty TOYKY 3peHUs B MOHX alpe-
JBCKAX A MaiCKAX HACEMAX, BOCHDOA3BOLATY, KOTOpHe ORIO OH CKy4HO. Ho 31
Mas Kocra me Boprap Hamacan mHe, BGIENCTBAE CBOelt oeceld ¢ B.A’3cnaHnd-
ToM: "UTO mMHE oOCOGeHHO XOTeJIOCyr YBHAETy, 3TO €I'0 Peakudon CIeUaIAcTa 1o
SJEMEHTapHHM YaCTALAM HA MOD HIeD peakult p +V —» p'+ V. OH mens coBep-
[IEHHO YCIOKOAX HA 3TOT CYeT. CymecTBOBaH@e "HEATPATLHNX TOKOBE" Y V'
IPEKpacHo MO3BONAST PACCMATPUBATY, TAKUAE DEaKupd. .. To, yro A 31ECYH NPH-
Himap B pacyeT, 3TO MOA TSOPHS CHMMETDUA IO OpaBy Mexny OpercKasaHuem #
CIemoifl CTarTMCTAReCKOR perpomuximeit a T.0.",

A Tem BpemeHeMm, Npa3HaBag OpaBoTy Kocra ne boprapa ¥ cHumas onace-
HUS, KOTOPHE y MEHA OWId, NOSBAIOCE NOATBEpRIECHAE Teopdu "HelTpalnHuX
TOKOB". B micwme oT 7 MpHA A KOHCTAaTAPOBAT CIOXHOCTE [IOHATHAA 3QDPEeKTAB~
HOI'O ceveHus # ero nociefdeil sBouoLau. OTMETaI, 49TO0 "B YCKOpUTeN e ugac-
THIl ITOTHOCTE BEUWlECTBA OTHOCHTEN®HO Hedonxuag. Peur HIeT O miKporpammax,
4HOITa O mMWUIATpamMvax. Ms-3a CKOpoCTH wacTi & aToft HeGorpmoft WIOTHOCTH
BCCCTBA 3aXBaT KOCMUYECKOTO ME30HA ABJIAETCH 4pe3BuiaiiHumM A npeHedpexa-
MHM COOHTMEM. B x#Boff marepum 9TO He Tax. llp# npopacTand# 3epeH pacoTa-
0T, HapUMep, C KBUPATHHM LELMMETDOM Bémecrsa, ¢ rpammama. Yucio aTomom
ARAGTCA 3HAYATENGHHM M IDPEBOCXONAT 1020. KyseTBdpOBanue npomomxaercs
B TevyeHde 6 Hemedwr. YHCIO ME30HOB, B3aMMOIERCTBYOUAX C BEMECTBOM B Teye—
Hile Takoro OPOXOIRUTEARHOI'O BPEMEHH, O4YeHr BHCOKO. B yckopuareie YacTuly
PCaKuds NPOACXONAT 3a ogensy KODOTKOE Bpems, TaK 9ro B mupom BemecTse, 3a
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4-10° CeKyHIi, 3TO MOXET COOTBETCTBOBA&T HPONOJRATEARHOCTH, Mmoryue#t moc-
TAraTy, B 1020 pas CGojniei MPOXOIRATEARHOCTH B YCKODHUTENE. ITO GOIple CO
BEpWEeHHO He Ta WKana. He cudTag TOro, 4TO MH He 3Haem, Karkad 4acTy 3TAX
ME30HOB 3aXBaueHa, CKOHLUEHTPUPOBaHA "OPAEHTAPOBAHHHMA" WId CIADPAILHHMA
MOJIEKYJIamid, TUe MOXHO KOHCTATHPOBATv% ABJNEHAE, SHANOIAYHOE TOMY,UYTO PO~
MCXOIMUT NpU MHAYKLMA B MaCHATHOM noie ( W4, CKOpee, KAaK B COXeHOUOe Ge3
xenesa)”.

17 moHAa Kocra ne Boprap nucan mHe: "fi mMory NOATBEpPLAT® BaM, YTO THMNOTE-
38 NpAMOR CBA3A HYKIOH <+ HeHTpUHO (\g Wid Yu) 3aBOEBHBaET BCe GoMpmee
[IpA3B&aHNe, KAK LOKaxXeT BaM 3TO CTaTsd C., 17 HOHRCKOro Homepa 1974 r. B
Physics Today. Ilo Toit ®e mpudmHe ALes CBA3M HYWIOH <«— M—-ME30H TaKke npe-
KPACHO BOCHDAHUMAETCA. ITO HNPUXOIATCA B CAMYD TOYKY...".

HeitcTBATENIsHO, "npemdyBcTBUA” KocTa nme Boprapa MNONTBEPHIAIACY: Her-
38 OwIo npeHedperaTw He#tcTBiem HeRTDHHO, W Npodiema X B3aUmONeRCTBUA
BemecTBOM HomIexala nepecmorpy. B craTrse B.-T.JeBa B "Physics Today" nox-
BOIALUCY ATOPH IOCASIOHAX IKCIEPHUMEHTOB, BHIIOJAHeHHHX B IIEPH, B Barasau u
Apronne (ClllA). 9 moua g coodmut raxke Kocrta nme boprapy o6 omHOM ATOIOBOM
ACCIeNOBaHAM B moJe-aBrycTe 1974 r., c. 664 B "La Recherche”, # g emy
roBopat: “HO MCCAENOBaTeNM ¥ aBTODH, HO-BANAMOMY, LO HACTOMLETO BpeMeHd
OPpIMEHAIA 3T# NOHATAA TWIRKO B acTpofusdxe (a MMEHHO, MIA CBEXHOBHX
3Be3/l), A BH COXpaHdeTe NPAOPATET B TOM, YTO nomymand 00 3TOM B CiIydae
HEKOTOPHX TpaHcumyTamuil, HadInraBmaxcs Ha 3emre”...

23 moIA A COOCWMI eMy O HOBOM MCCIeNOBaHMd, B xypHate "The Science",
ONyC/IAKOBAHHOM B MiHe 1974 r, accomdarmeit Hsm-ﬁopxcnoﬁ axKanemun Hayk:
3TO MHTepBeb (usuKa, KOTOpHt HOCTYIAPOBAT TeopMd HelTparpHHX TOKOB,
Crusena BaliGepra a3 I'apBapnCKOro yH#BepcATeTa, B 1967 T. OH IpeIOXAT
TeOpan €IMHOr0 NOJNA #, B YACTHOCTH, NPELIORW! YPABHEHAA, NO3BOLIOUAE CBf-
3aTp MEMLy COOO} 3JMeKTPpOMATHMTHHE NOIA # CIade SOepHHe CwrH. [lo BaltuGep-
Iy B3aiMOLEHCTBAR MeXAy JACTHUAMA MOKHO GHIO paccmaTpiBaTy, Kak B3aumopei-
CTBH MEXRIY NOTOKam#. Tax Kak MMEOTCA YACTHUM HNOIORATETpHHE, OTpPHLIATEI s~
HHe 4 He#TpaigHHE, TO 3TO HNpUBENO K ULee "HellTpangHOTO" MOTOKA, MEXIy He-
SAPANEHHHEMA YacTALAMMA, B TOM qucye HeATpuHO. JIA Hero ato Gmr TOIBRKO 00~
pas, 9YTOCH WLINCTPUPOBATR CBOW TeopHw. OH cam ORI YR4BISH, KOI'lA y3HAat,
4TO 3TO He Owro guxiweit. B xoHue 1973 r. IIEPH BHABWI 0o0pa3oBaHie Heftrpa-
/IBHHX TOKOB fpX cJaCHX B3ammonefcTBaAX. ITO GWIO GH Tam "OTKDHTHE Hecsi-
TateTHa". dpen Bawtok nayvar s I[EPH pandocakTHBHOE pasyoxeHue {cuaadoe
B3anMOIe#CTBHE ), HO 1M pasieeHud @lpOHOB OT JIENTOHOB X paccmarpuBas
TOIBKO HefTpaisHue JenToHy. Teopua Ba#tucepra npenckasupana HeliTparsHHe

TOKN, KOTODHE NOMAXHH GHUIX noARIATECA B 30-40 % cradux B3aumogecTpiis.
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B IEFH'e Owio Hailmeso 30 %, YTO OPEBOCXONHO COIVIACOBAIOCH, ¥ 3TOT IKC~
MepuMeHT OWI onucaH Bawiokom B "New Scientist®, 4 okradpa 1973 r.

9TO OWIO CJANKOM 3ameyaTelsHO, YTOCH He MOINBEpTHYTsCA OocHapuBaHao!
B CllA HAI (HamoHangHas nadoparopas yckopuTedelt) B Barapma noxTBepIiLIA,
OIHako, cywecTsoBande HeiTpansHuX TokoB (Physical Review Letters, 8
anpeas 1974 r.). 3arem accuenopanas AHI (AproHeCkoll HaIMOHAIRHON Jadopa-
TOpAK) OHIA OpencrabiesH C.Jlx.Bapumem Ha COGpaHMM AMEDHKAHCKOT0 (u3KYec-
KOro oCmecTBa BecHOX 1974 r., M oH 3agBAT: "My NONTBEDAKNAEM CYWECTBOBA-
HAe He#lTpalsHuX (csradhx) TOKOB BIEDBHE B KOHEUYHHX COCTOFHEAX". TaxmM
odpa3oM, CHIA OONTBEPREEHA BOIMOXHOCTY CBA3M MERLy CJaCHMa A aJIeKTpoMar-
HATHHMA B3aAMONGHCTBUAMHA, & CAIRHHE B3ammomNeficTBAA MOIVIA GH CTATy CI&GH-
MEA OON JAeRCTBHEM BHCOKHX SHepriuif.

OCcyxniad ST# HOBHE TOMKA 3DEHAA, NONTBEDRICHHHE Temeps 3KCIepaAMeH~
TalsHO, A IOBOPAT B MOeM DUCwme OT 25 amiA: "C 3TAX OOD OyTs OTKPHT IVIA
NPUCOSJAHEHAA (U3AKOB K Bamlefl KOHLENDEA SHEpreTHYECKHX GAIAHCOB NpH GHO-
JIOTHYECKMX TPaHCMyTalWAX. KAk BH MHE [MCAMd, 3TO OTKPHTHAE BEcwMa KCTAaTH,
YTOOH NPU3HATH Bally NPaBOTy. BH GHIM IOpaBH HaXe Oepek TeM, Kak GHIO ony-
GLaKOBaHO mOATBepAmeHde [IEPH, kak 3TO NOKAasHBAeT BAWA KOPpECHOHNSHINAT
3a npouwnit rox...".

C Tex mop BCe GHIO cOCpPaHO, YTOGH CHEJATH BHBOIH, UTOOH KocTa me
Boprap HaHec mocuemumil mTpPAX B CBOeR Teopmd, H MH Oo0HapyxaM ee B KOHIE,
B BiJie JaKIDIATENRHOTO 3aMedaHdAd. HacToAmas IVIaBa ABIAAETCH HEeKOTOpHM 00-
pasom ictTopuell resHesuca STO# TeopHHd.

JHepreTHYECKasd Mpodiema OOIHOCTRO OTIMYHA OT TOM, KOTOpag oCywecTB-
JAETCA B KIACCAYECKO# AfepHOl (usike. ITO He CTABUT NON COMHEHHE OpAHIH-
N4 K®raccydyecko#f AnepHOA (W3MKA HA ypoBHE KaXHoro aroma. Ha OmMH A3 3aKO-
HOB TeOpeTHYecKOo} PusnKu He oTBepraercA aToff Teopueil. Ho BuHOIHEH HKCKyC-
HHll CUHTE3 Pa3/MUHNX ACHEKTOB, BMECTO TOTO, YTOOH npAnepXABaTRCA yHpo-
IHEHHOT'O X I'PyCOro NPMMEHEHUs ONHOIO ENMHCTBEHHOT'O 3IAKOHA, OMAGOYHO BKC-
TPanoNMpOBaHHOI'0 Ha BCe CIyvan, Halnpamep, Ge3 yueTa Paxropa BpEMEHH K
{IPOCTPAHCTBEHHOI'0 CYWeCTBOBAHMA IHEPreTHAYECKMX YaCTHUL. STO MOXHO COHOC-
TaBdTy C NPMMEHEHHEM 33KOHOB TEPMOIMHAMAKA K UCHOOIs3yemolf B KIETKAX BHEp-
rag. He craea NOL COMHEHAEe IBA 3aKOHA KapHo-Knaysuyca, ycTaHOBJIEHO, 4YTO
9TH 38KOHH HE NpAMEHUMH K KIETKE. JTO CTaTUCTHYECKAE 38KOHH, IPUTOJHHE
B ciyyae Ooilslidx wdcef. Ho miIA omuoll emMHCTBeHHOI KIeTKA, B JIOHe OmHot
€IMHCTBEHHO! KIeTKHA, 3TU 3aKOHH Golee He NDATOMHN, Kak nmoxazan C.W.F.
McClare ¢ Buogusugeckoro gaxyiprera JOHEOHCKOIrO yHHABepcdTeTa B “Pe3cHaH-
CH B OMO3HEpreTHre" cc. 74-97 KOLIEKTHBHOI'O Tpyha Ha 610 crpansn "Mexa-
HU3M [1pe00pPa30BaHUA SHeprad B CUOIOTHYECKUX cucremax", Annals of the New
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York Acad. of Sc. - r. 227 - 1974).

Hacrosmee #ccnefoBaHe DOKA3HBAET, HACKOMLKO SRICHME TPaHCMyTauaa,
ABHO NpPENCTaBIAA TOALKO CIadyw SHEpran (Tak Kak "HeBamamas" wacTs Np#HO-
cATcss "oGraxoM” meftTpumo mim YHOCATCA B 3TOM TDYIHO OIpENeJIIeMOM B4Ie )
ABIACTCA CJIOXHHEM, A MH NOJIXHH OHTp OpU3HATedrHHMd KocTa ne boprapy 3a
IpelloneHAe OCHACHeHAR, KOTOpoe GyEeT, MOXeT OHTp, IpHemIemsM LIS CHEeLf-
&LACTOB (M3UKOB DasJIAYHHX HMCLAILINH,

[IpuHupn Takoro TeKcra GHI OPELyCMOTPEH B KOHEWHOM adaame nacyma ot
31.12.73 aTOro accremoBaTeNs, yKasaHHOTO Bume: "B ONHOM 43 BAMX nucem
BH T'OBODHTe O mepedsgaHud Bamel mocaemuest KuETH.

fl moxeJjlar GH NMOMECTHTY, TyZa B "HOCIECHOBAA™ KODOTKYD 38MeTKy, Iol-
TACAHHYD WHOD, YTOOH OCDATATE BHAMAHHE HA JIOTHYECKYD BO3MOXHOCT® DEaKIJH

Hey, 1 _ 4. !
. He:.N"' H+Y =g N+Y

C nepexomom fH 4Yepe3 MOTeHIMANpHEE Gapbep”.

PasymeeTcsa, Zpeps OCTaeTCA OTHDHTOR VI OpencTapleHla BCAKOTO Ipy-
T'oro mpyHipma TeopeTddeckodt dmsMrm wim nomonmHenddt, o KOTOPDHX MOIIA GH
OoAymaTs APYTHE (U3MAKA, €cld OHA CHOPMYJADOBAHH B HOCTATOYHO TOYHKX TED~-
MAHAX, 9TOOH MOSBOJUTS BECTH IMCKYCCHAW HA HPOYHHX OCHOBAHHUAX.

[Ipmmeyanue. Homoe uonTBegxneane B3ammonefcTBAA St -ME@30HOB C XHBHM

bemecrsom nano K.-I'.OproHom "QCrydeHss B Tepamunm paka" - (Transact. o
the N.Y. Acad. of Sc.?Tnan 1974 r., cc. 500-558 ﬁ 559). Kpusue nonasg—

BapT nefictene ¢ -me30H0B. OHE Teneps NACOOIB3YNTCA DM ONpeleJIeHHHX Jeue-
HUAX paKa BCHSOCTBHE UX B3aMMONCHCTBUR ¢ RABON marepaef.” OHH moryT moc-
Tararsy IMyCOKUX OMyXOsed, Hanpumep, B 12 om noj koxeit wig S ¢ 50 M3B.
Tak#e $i"~-Me30HH ABIANTCA NPOLYKTamA B3AMMOLNECHACTBUA NDOTOHOB, YCKODEHHHX
npaMepHo 1o 1 I'9B. Ho 3TO HHYET'O He MeHHeT B Huxecreqyouem 3akInynTens—
HOM 3aMevaHus.

—— S e b m—y

Tarsko mocye mMHOr#X Jet HanpsAXeHHHX ycwmsit, KocTa me Boprapom Grid
CHENaHH HOBHE NOCTUXEHURA B M3YYEHAN MHEPHAATRHOrO sdpexra cnuna. Jefi-
CTBATGJIRHO, HYXHO CHIO Npexune BCero JKCHEPHMEHTANIRHO NOKa3aTy, CyUEeCTBO-
BaHi€ 3TOro ABjEeHMA. K.9mGepT #3 OnTHYeckoro nHeraryTa B Opce (apux-XI)
CMOT' CKOHCTPyApOBaTs LPAGOP, KOTOPHI HAT OYeBiIHHE pe3syiapTaTH. 3TA pacso-
TH, BIOXHOBJIEHHHE, DYKOBOMAMHE M GJIM3KO Had/mnaemue 0.Kocra me Boprapowm,
NOSBOIALE JlaTy, HEOCHODHMYND VHTEDNDETAIM MHePLMATLHOTO afberra cnuna npo-
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TOHA. [lyCiMKaiwMM OHIM BHIIYUEHH, OHM DACHMDHIA YTOUHKIN TEOopWo, IIONHH-
Masg, K TOMy Xe, HOBHE BOMNpOCH. Cwm., cpemu Jpyrdx (crnvcox Henoummii):
O.Kocra nie Boprap - "Hexko/LTMHEapHOCTr CKOPOCTH X MOMEHTA BpANADMMXCH Ya-
crun’ B "Foundations of Physics" - Me2/3, anpens 1972 T. Takke, COBMECT-
HO ¢ H.JmGepToM: "KBaHTOBaHHHE NPOIOILHHE M Nofnepeynue CHBUTHA, CBA3aHHHE
C IIOIHEM BHYTDEHHMM OTpaxeHdeM” B "Physical Review"D, 15 moua 1973 r.
K.3mGepr: "Huepipancuuit afexr cimHa npoToHa. Teopus M IKCIEPAMEHTATBHOS
noxasarerscteo" B “Nouv. Rev. o*Optique Appliquée”, 1972, 424, cc.199-208.
K.omOepr: "PacyeT ¥ SKCIepPHMEHTaNIsHOE NOKA3ATENRCTBO IIONEPEYHOTO CHOBUTA,
MHIYIMPOBEHHOT'O MOJHHM BHYTPEHHMM OTPAXEHHEM LMPKYIADHO NOIAPH30BAHHOIO
CBETOBOro nyuka" B "Physical Review" D, 15 demp. 1972 r.
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SAKIINUTEL tHOE SAMEYAHME
O0.Kocra me Boprapa

(reopermueckag gusdara)

I. 3pferr KepBpana

Korna, BOT yxe HeCKOIsKO GoXee HECATH Jer TOMy Haszazm, I'-H K.-J.Kep-
BpaH JOCTABAI MHE CBOH KHATA: “baonoraueck#e Tpancmyramaz" (1962 r. ),
"HepannoaKTdeRue ecTecTBeHHHe TpadcmyTama" (1963 r.), “TpascmyTamu np#
cradux smeprusax” (1964 r.), moelt mepsoit pearupmeft, waTaTeNr OyHeT BTHM
yuABIeH, GHWIO HeHOBepAe. JTO IOKA3ANOCK MHE A3 cepax "HayuHam QaHTacTH-
Ka" 1us OpOCTOro WTeHds, YTOOH pasBiaedncd. A I'-H KepBpaH He 3aXoTes mHe
paccrasaTs 0 ceGe, co BCell IpyxecKOE HCKPEHHOCTHED, TAK YTO 9aCTy €0 06h-
FICHATEJBHHX DACcCyXICHAR TOrO0 BPEMERA OCTAaSTCA B MOMX [JIasax B CerouHd,

B 1974 r., Kak HaygHad QaHTACTHKA.

HO riaBHOe COCTOAT He B 3TOM. IMIaBHOE COCTOAT B TOM, 4TO I-H Kepe-
paH, ONNTHHE XAMUK 4 SKCIEDT HO LPOK3BONCTBEHHOR NpOQWIAKTARE, IO THTHe-
He, 0O CEeIsCHOMY XO3AKCTBY, TO €CTh, KOpOYe r'oBOpH, B CBOACTBEHHOR TONR—
KO eMmy maHepe, OPeKpACHO HOATOTOBIEHHHR CHOXMMAK TOCAICA 0COCO# 3acmyru
TEéM, YTO BHBAY EJAHCTBEHHO NIpDHEMIEMOEe SMIEPAYECKOE OGHICHEHHE MHOXEeCT—
B8 3araJioK, CymECTBYOUAX B TeX NACHAILIMHAX, O KOTODHX TOABLKO YTO Mia
PeYs B K KOTOpHM ceRYac NPACOeNAHHNACE, T'eOVIOrHf. 9TO OCRACHEHHE COCTOHMT
B TOM, 9T0 OH HasHBAeT HEpPAaNAOZKTHBHHMA TPAHCMYTALMAMA DDA CIacHX 3HEep-
TdAxX, TpaHcMyTaudamd, OCHIHO (HO, MOxer OHT®, HE OOA3ATENRHO BCErma) "Ra-
TAIA3ADYeMEMA™ RABHME OpranMsmami. Ecim r—H Kepepan npas (a moe Jm4HOB
yOexneHAe T'OBODAT CErojHsg, 4YTO OH Opas), TO ero mwi OyIeT CBA38HO ¢ Ha-
yaHHM OTKpHTHEM HepBeitmefl BendunHH.

ToBOpA BHmE O TOM, 9TO O0mee OGLACHEHHe, BHIBAHYTOE T-HOM KepBpaHom
H/IT TPOMaUHOT'O0 Hadopa 3araiok GAOXMMAM A4 TEeQJOTHH, SBIACTCH SMITAPEYECKA
CIAHCTBEHHO NpAeMIeMEM, A He CKasal, IT0 OHO OWIO BCAEACTBHE ITOIO TEO—
PETAYECKN NpASMIEMHM, TO €CTp, HBHO CBA3SHO CO CBOXOM TEOPeTHYEeCKAX NpPHH-
[AIT0B, ROTOpHH CHWIO OH HEep30CTs OClIapMBaTs. JloNToe Bpeémsa amesiacy Haip-
0 Cepse3Had TPYHHOCT®, K KOTOpO} A ewme BosBpanycs & KOTOpadg JexXiAT B
OCHOBEe HENpUATAA, HANPABACHHOTO OPOTHB I'-Ha KepBpara, co CTODOHH EIHHO-
ro QpoHTa HOTOMKOB JaByasne K Pesepfopra. Ero ONNOHEHTH XOTENM 3AKMOIATE
I'-Ha KepBpaHa B cienynuielf maremve: Wiz xe BN 3aH#maeTecy AZepHO#t dwisuxoft,
B TOrna Opd ACOYCKAEMHX ATM NOIVIOWAEMHX BHEPTHAX nopanxka 10 axam 100 M3B
9TO He OpoHIeT He3ameueHHHM: Tam GyZer H3CHTOK ¥-PoTOHOB, HeflTpoHOB, He
TOBOpA OC OCTalnHOM, & KaK CMOKST CywWecTBOBATS HECYacTHOe XUBOE CymWECTBO

B Cpele 3Toro KOCMUYEeCKOro cmepya’ WiM xe Bu TOBOpATE 00 ITHX MATKUX pe-
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aKLAxX, TACKO KOHTPOJIMpYemuXx, NMONXOINAUMX IJIA KABHX CywWecTB; Torma 3aneh-
CTBOBAHHHE 2JHeprudd OyAyT MOpsAnKa 3B, 4 BW OyHeTe UMETy IS0 C OpraHddye-

CKOt xuwidell, 4TO BRIDYAST COXpaHeHde uIeMeHTOB. YTO KacaeTcA r-Ha Kepe-

paHa, YBEDEHHOI'0 BO BHEevYaTATHNeM HepedHe HaouoieHdi, TO OH yMOPCTBYET B

yTBEpKISHAA CyNEeCTBOBaHAA "TpeTsero myTa", Tuna "CeBepo-BOCTOYHOIC IpO-

xona", OYEeBUIHO HCIOIR30BZHHOI'C HEKOTODHM WUACAOM JEepPMEHTOB @ MAKpPOOpPIra-

HU3MOB, KOTOPHE OCTaeTCd OTKPHTe Pu3auxam A xumuram. OH XoTed Takam odpa-
30M pa3belAHUTY, CON3 eIMHOI'0 PpOoHTA.

OmHako HYXHO [IpU3HAT®, 9YTO BHIBAHYTAaA M C 3TOH neasn dies Wvesaa oc-
HOBaHMAA 34CTAaBHUTr 34BOOATY, €r'0 NPOTHUBHAKOB — HE I'OBOpDA TaKke O ero Ipy-
3pAX - TAR KAk 3TO O3HAYAIO HA MHOI'O, HA malo, Kak IpocTo "OTOpaBUTe: HA
KaHUKYJIH" DpuHmm diumreitna u JaHxeBeHA SKBABICHTHOCTA MEXRY 3Heprueit
A maccof B CBASE ¢ C°, [lpemrarasa nepeyeHr peaklyif TpaHCMyTalpy, BKI0YS-
puAX oOmeH sHepriei nopanka 10 M3B HO, YTO [POWIO COBEPICHHO He3aMEedYeHHHM,
r-H KepBpad 3adBWi, BIIOJMHE HCKDPEHHE, 4YTO 3T& JHEpPrHd He CYmeCTByeT,
YTO HA OOMH (U3AK He mOT' NpUHATR. ECTecTBeHHO, MMmeeTcda Hpyroft Bo3mOxHNM
NOCTYJAaT, WA TOT'O YTOOHW HOKAa3aTw CYUWeCTBOBaHHE CKDHTOI'O "ceBepo—BOCTOY-
Horo npoxona", TOT, KOTOpu# npupiaexk Jepmd VA ACKIDYSHHAS SBHOTO Neqdwid-
T4 B CalaHCcaX AMOYJIwC-3HEPIUs 4 CIMHA [P PONAOAKTUBHHX paclapgax: HOoCTy-
Jar o0 ycKodp3apie 4acTAIe C OUYeHy CIadumd B3aAMOUeHCTBUAMUA C BEECTBOM.
Tar, Hampiamep, pORMICA HelATpUHO, pealsHOCTy, KOTODOTO CEeroiHs ¢ JaAXBo}
IoKa3zaHa He TONnKO IpA ACHYCKAHAM, Kaxk OpA BA3KATE B3JOMOAKA, HO TaKke
[IpA OpAeme, Kar IpA OpACHTHMA BAXHOTO I'OCTA.

He mor mu HefltpuHo epms OHTy peweHdmem 3aranku 3fbexra Kepspaua'
BoT 0 yem A Ayman CeroiHsd BCJIENCTBHE Da3’HHX NOATBEpAUEHAR HeATpaTRHHX
TOKOB, [OCTY/MpOBaHHHX DBaituGeprom (1967 I.), HO CUMTaBUMXCA paHee He-
cymecTByouytvi. OmMHAKO Opexne udem MPMUATH K 3TOMy, A HOJNEEH CHa4ala OOu-—
cars, Kak ouapopaHMe dreHdd KepBpaHa mopeificTBOBANO A NpeBpaTHIO Q4TaTE—
Jif, HAaCTPOECHHOI'0 HEMHOI'0 A3BATEJpHO K HayyHO# PaHTacTUke, KaruMm A OHI
BHavale, B PAcCyNOK, BOCIPAAMYABHE K pealsHOCTA BamHOit npoGiems M Tpedy-
OOAE aUeKBATHOI'O pelieHMs.

fl coBcem HekOMIIeTeHTEH, 3TO CHYIKOM OYEBALHO, KAK XAMHUK, HO, B KOH-
1le KOHLOB, NOCTaTOVYHO IIPOCTOrO 3APABOTO CMHCAA, YTOOH MOHATE, 49TO eCilH
Ha BJIAXHOR CTeHe, KOTODY® TmaTeJrHO OTHENWIH OT MOYBH, OCpasyeTcs He CXo-
I ¢ mecTa Kamdid, comepxaupilcA B celdTpe, TOTHA Kak BHAJaue oHA conepxa-
Jla TOABLKO KaTplifit, HAXouAumiics B M3BECTH, TO HECOMHEHHO, 9TO [1POMCXOLAT
4TO~TO, HE OTHOCAMEeCA K XAMMA. AHAIOTIYHO, €ClAd Kypuna, Oama KOoTopolt He
CONepAMAT KA Kaleldsd, HM KaIuA, HeceT sflna TONIRKO 6€3 CKODIYNH, HO ecu:
BC€ CTaHOBHATCA B IIOPANKE, KAK TOABKO OHA MOXET KIEBAaTs omny, KoTopad
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CollepRAT HaLgit, HO He Kalslii#, TAK YTO OHA TOINA CHOCHT KAXIHil meHy siiLo
B KalsLUEBOA CKOpJIyNe, 9TO eme pa3 T'OBOPAT O TOM, 9YTO [MPOHCXOLAT YTO-TO,
9TO HE ABNAETCA Xdmuel. f| He Boapagap GOvislle NMPOTAB 3TAX Hadmomenmd (u
MHOTAX IDYTAX, COOCUMEHHHX HepBpaHOM), Kak MPOTAB "OTPULATENRHOIO pe3yilp-
Tara" 3KcOepaMeHTa MaltkespCoHa, KOTOpHH A OZHAKO HEKOTIA HE HAGMOLAT Cam.

! 1 cmeran orcopa sawmdeHde COBCeM OPOCTOE, 4TO IOJIXHO CYWLECTBO-
BaTy YAOBICTBOPATENnHOE OOBACHEHAe "TDaHCMYyTAIMAM LOPA CJAACHX 3HEeprHAx"
KepBpara, Rak OHO cymecTByeT WIS “OTDHIATENBHOIO pesyiasTara™ Maltkemsco-
Ha. [IpeIOXdB 3TO OCBACHEHHAE — M, MOXET OWTp, TOINIA OHO IOKAXEeTCH "Tpn-
BHAIBHO OYEBUIHHM" — A HANEenCr Ha HeHM3GEXHOCTn MCCIENOBAHMAA NPIIOKEHMIL
#3 HEro, MHOIr'#e A3 KOTODHX MOTLYT OKA3aTsCA HOBHMH ¥ Amenm¥Md OOJpmoe 3HAa-
qeHue.

flnephne peaxugd, NOCTY/IApOBaHHHE KepBpaHoM, BCe IPOMCXORAT Npd Ie-
Peéxome OT OHHOrO CTA0WIBHOIO HyKIA#A K IPYI'OMy CTaCWIRHOMY HYKIMHY [OC-
pelcTBOM HOCABJICHUA WIM BHYATAHAS JMGO NPOTOHA %H (3r0 ciuywait, xoTopwit
A OyRy paccmvaTp#BaTs B IEepByn Ouepels), JGO d-9acTHIN, SHe, JHEGO Allpa
KAcJopona. 180, 130 )14 1%0, quco, IOpH crydae, APYTHX aTOMHHX f1ep. Bo
BCeX CiIydasdX, KOTOpDHEe OH pacCMoTpeN, BHCBOGOMICHHAA AWIA NOLVIOMEHHES 3He-
Praa COCTaBIAEST IOPANOK, cKaxem, 0,01 a.e.Mm., wId 20 COGCTBEHHHX Mace
IEKTPOHOB, @iy 10 MsB, aai 1,6-10“12 IxoyJie#t, 3TO, CKagem eme pas, I'd—
TPaHTCKad BeJAUAHA B MOHATAAX Xumad JlaByasne, HO Camad CKDOMHAsA BeJIMYMHA
B HOHATAAX AREpHO#t QU3UKA M IMEMEHTADHHX 4aCTAL WIM QABUKA KOCMUIECKHX
Jdygelt.

llepBas TANAYHaA depTa ITAX "peaknait KepepaHa", mpenmofaraemuX ACTAH-
HuMd, COCTOUT B TOM, YTO BHCBOCOIABUAACH SHEPTAA B IK30TEPMUYECKAX peaK—
LMAX yXOIAT COBEPUEHHO He3amedeHHOR 4 4TO, HAOGOPOT, LOIVIOWEHHAR SHeprHf
B 3HIOTEpMAIECKUX DeaKkIMAX Takke He CO3NaeT NpOGJEeMH: BCe MPOMCXOZAT Tak,
Kak-OyITO OHA MMEETCA B DACHOPAKEHAM M KAK eCJM OH ee NOIVIOWECHAEe TaKEe
OpOXOmWIO He3ameYeHHHM. HOHEUHO, B 3THX OGOMX CAyYagX 3TOT "ne@UAT 3HEe-
praa" BHUACAEH N0 $OpMyJNe IKBMBATEHTHOCTH MEeXHy B3Hepruel u MaCCOﬁVV=02nu
HCXOnA A3 macc IPUHMMABIMX B PEAKIMA 3JEMEHTOB. 3TH MACCH CYWeCTBYLT,
9TO HECOMHEHHO, HO MeRNy HAmi AmeeTcs NedMALMT, KOTOPHA HYEHO OGBACHATH.
HenocTapmnaa macca He smiisgeTcs no kpaftHeit mepe HeHaljonaemof (Ha neppwil
B3IVIAL), KaK ee DHEpreTHIeCKdll SKBABAICHT. OTkyna cremyer, 4YTO JaBas OT-
CTaBKy 3iiHUTeHOBCKO 3KBMBATEHTHOCTHU MEXNy 3SHepraed M maccofl, r-H Keps-
paii Jlar oTcTaBKy Tawke HpuHITy JlaByasse. B 3Tom Bompoce HMKTO He mor
[NocJaenoBaTs, 3a Huwm.

B 0omHO# KODpECHOHIEHLMM ¢ I'—HOM KepBpaHoM DeNATHBUCT, KOTOPHM A G
BCEIfia, BHCKASal CBOE HET'OXOBAHAE TAKAM IEDP3KuAM NPefIoIOXEeHAEM, pABHOLEH~
HEM JnmeHimo Teoperudeckoll (M3AKM OIHOTO M3 ee KpPaeyroasHuX KamHeii, f mo-
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IHTa0CE Malblle JaTe [OHATH 3TOT BONPOC YMTATEIN HECNELMATMCTy. [ToaTomy
A cKasal Ir~Hy KepspaHy, 4TO "HeHOCTamilM 3BEHOM" ero oGhACHEHHA ABJISET-
CA HECOMHEHHO HCHyCKaHMe WX [IOIVIOUWEHAE YPEe3BHYARHO CKPHTON YacTHIM,
KaKoit ABIsieTcA HefTpuHo depmia. A Mouemy GH MMEHHO He Camo HeifTputo?

OueHp NPOCTO, Tak Kak K 1962-1964 rr. GRIO OGWENpHHATHM, YTO "CJa-
One" peakuMu, K KOTOPHM npuHaIIeRAT B-pacnaln, 3aKInyYanT B cede OIHOBpe-
MEHHO HedTDAHO K 3apAXEHHYD YACTHULY, MEKTPOH (OTPULATENRHHA WM NOIOKH-
TeNBHHN ) WM M—Me30H (OTpULaTeNsHH WIH [TONORATENEHE ). Hanpuawep, peax-
WA paclnapa HefTpoHa 3anMcHBaeTCH
lMn—p+e +¥
¥ uMTaeTca "HeRTpoH maer (B cpenHem, 3a 1000 CeKyHN) [IpOTOH + 3JIEKTPOH +
aHTHHEHTpUHO" . COBEpEHHO HE MOZO3PEeBANACE BOBMOXHOCTh peaxijift TAIoB
) p+v =p +V
WK
B)p=p+7+V
C ywacriaem IBYX HediTpuno (pasaMuHuX SHEpruit) X ABYX (POTOHOB (pasziIMYHHX
OHepTut, ONUH, Hanmpumep, CBOGONHHHE, a Ipyrolt cea3auwh B Ampe). HweHHO
Ha 3TOm THNE DeaKiyd s npenarap CeromHA OCHOBHBAT: OChACHenHe "asdpexra
KepspaHa" Mo npuuuHam, O KOTOPHX A CKaxy, KOTOpHEe, CeromHd, ABJANTCA 00—
MenpUAHATHMMA, HO TOINA TAKOBHMHK HE OHJIH.

fl TakEe NpemIORAI TOTHA T-HY KepBpaHy ropasmo doiee POMaHTAYECKyD
HIep OCPATATRCA K CTOMp Xe IMCKPETHONR 4aCcTUle, Kak # HeHlTpUHO, HO C Le-
JINM CIIMHOM, MOPEINOYTHTENRHO HYJIEBHM: HalpAMep, COCTOAHUE CO CmuHOM O T'H-
IOTETAYECKOTO I'DaBUTOHA Mamam TOHHIA WIM COCTOSHME CO CIMHOM O THHOTEeTH-
YECKOro (OoTOHA C COGCTBEeHHOR HeHyaemo# maccoft Jiym ne Bpoitta. MMouemy uyac-
TALA C LEJHM COMHOM! QueHp IIpoCTo, NMOTOMY 9TO €C/i! OHa eNAHCTBEHHad
CHDHTAA YacTHLA UCMNyCKalacs WIA NOIVIONAIACH B PEarkIMaAX Tana KepepaHa, To
COXpaHeH#e yIVIOBOT'O MOMEHTAa TpedyeT, UTOOH OHa Mmesna peawit cnud (B cnu-
HOBHX emmuuax h/2¢ ). 1 noGasmo, yTo moit mHTepec Kk mpoGiemam r-Ha Kep-
BpaHa, XOTA ¥ MCTUHHHE, He OWI CWIsHHM. A He YYBCTBOBAT celd JAUHO 03a-
GOYEHHHM M A Iymal O CBOMX COGCTBEHHHX MpOGIemax.

OnHako mepenscka mexny I'-Hom KepepaHom i MHO#, XOTH # C NpomMexyTKa-
MH, He Npexpamanacs. BOT NPUMEpHO I'ON, KAK OH HallOMHII O CBOMX IIpodaemax,
€CIA MHE He MSMEHAeT IamATs, M YTOWHWI, 1Mo Moell mpocsde, NMOpAmOK 3ameltc-
TBOBAHHHX 9HEpruit. B KOHIle KOHLOB, IOBOpWI A cede, KOCMHYECKOe H3/ydeHUe
ABJAETCA MCTOYHMKOM (M KOVIOmuUeM) Besmecymel u, Kax [IPABAIO, COBEpUWEHHO
CKDHTOH 3HepruM. A Belp HA CBOeM BeépxHem npenente (ewe Hed3BeCTHOM), He-
COMHEHHO BHWwe I'sB, Wid MWLIAApH 3JeKTPOHBOILT Ha YacTMIy, MH HaXOIuMMCH
SHAYATE/BHO BHIWE [I0POra, HEOGXOIMMOIO IVIA TOT0, YTOOH CMO4Yy, Yy4eCTr 3FPeKT
KepBpaHa. Bosee Ttoro, MEXIY TEM NOABWICH HOBHI! BaXHHt 3JemeHT: rinoTesa,
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IONTBEPANEHHAA 33TEM 3JKCHEPUMEHTANBHO, CywWECTBOBAHMA HEeRTpanTsHHX TO-
koB (BaithGepra). OHa mosBosAeT Teflepp 3amcars WISHH KBAHTOBOT'O B3auMO-
NefCTBAA, NOATBEpKNaOWMe Dearusd T4moB (2) i (3), NpuBemeHHWe Bwme, K
TOMy ®e 0e3 TOTO, YTOGH BTH POPMY/IH GHIA OrpaHAYATENRLHEMK. MOXHO GRIO OH,
HAIPDHMED, MMETH aHalord4HHe fOpMyJH C y4aCTHEM, BMECTO 3JIEKTPOHA, M~Me-
30Ha CO CBA3AHHHEM C HiM Tanom HefiTpaHO (OTAYHHM OT TaKOBOI'O 3JIEKTPOHA ).
fpoCrema 3K303HEPIeTAYECKUX peaxiit KepppaHa Taw®e, BEpoOATHO, pas-
peweHa. HeitTpuno, vacTdpa co couHom 1/2, HOMUAHAETCA CTATACTHAKE Pepmu,
TZe “ACKO 3alOJHEeHUA KAKOT0-JAG0 COCTOAHAA MOXET OWTg Jaco O (HesamaToe
cocroaHde), Jauco 1 (omHaxmu 3aHATOE cocTosHue ). llpy Kaxmolt Temmeparype
T (a remneparypa Kocmoca gBageTcs nuskoft, mopamka 3°K mo 3JIeKTPOMATHAT—
HuM /3MEPeHMAM) AMEeTCA Takke 03epo Depwmi 3aHATHX cocTosyall c 3neprueit
Hiaxe 3KT/2 M MPOCTPaHCTBO HE3aHATHX COCTOSHMH ¢ SHepraAmi Bhwe 3xT/2;
BIpOYeM, rpaHMila HECKONLKO DaclIMBYara; NpUHATA K CBEISHMD K — yHUBepca-
JpHaA KOHCTaHTa BoislmaHa. Tawum o6pasom, ACOyCKaH#e napy He#TpuHO + aH-
TAHEATDAHO NpPM IMOBHIIGHHOM COGTOMHMA SHEeprad, mnopanka S5 MeB, no peaxumu
(3) He mpencramnger mMKaxoll HpoGieMH. A Tamme AcnyckaHde HeilTpuHo (Wwin
aHTUHEHATPNHO ) BHCOKOH 3Heprau, mopamka 10 M3B, ucxomg u3 HeftrpuHo (wim
SHTAHEATDHHO ) OuYeHy HU3KOIf 9HEpPIHA, B3ATOrO B “03epe”, KOTOpoe #BIAeTCHA
CKOpee "OKeaHOM". B aTux IByX CIydadX CBOACTBEHHad el cnadocTs KOHCTAH-
TH B3aumoneicteag Jepmu ¢ Juxsoit KOMIIEHCHADYeTCA I'POMATHHM 4ACIOM "HOCTy-
OHHX" COCTOAHMA HERTPMHO COIVIAcHO IIDUHATOMY RAPTOHY.

TpeGyercss paccmoTpeTy eue OmHy Bells. B pearkumax KepBpaHa ¢ yyacTi-
eMm [pOTOHa stiH) OLHO U3 HBYX COCTOAHMI [POTOHA CBOGOINHO, & Jpyroe CmA-
88HO. B HHHE DACCMOTDEHHOM Clydae 3TO MORET OHT® JIICO TaKOBOE HepBOTo
WIeHa, JMGO TaKoBOE BTOPOT'0 WIeHa dopmynr (2) u (3): Bce 3aBUCAT OT aTom—
HOro Homepa N paccmaTpuBaemHX fzep 4 OT TOI'O, YTO KPHBAA DHEPI'AA CBA3H
W(N) Gymer BospacTanmest wm rucnanaomei IJIT paccmaTpMBaemMoro 3Hadedud N.
Bo BcskoM ciywae ocraercs, wTo mpoTod, KOTODHA NepeXOmuT 43 COCTOSHHA P
B COCTOSHME D, NO/XeH Nepeceyr MOTeHIMALsHi Gaprep OZHOI0 U3 IBYX aToM-
HHX AZep, Npi4yeM 3HEPIeTHYECKHA IKOHOMHHM CHOCOGOM 3TO cliesiaTy, ABIAAETCHA,
OYeBANHO, TYHHEeJpHHN 3dPexT.

Kax npumep sxsoTepwmueckoil peaxmuu KepBpaHa paccmoTpiam "npodiemy
Akua ggxypuum", rme umeem
“4) 19K + 1 — 40ca 4 0,009 559 a.e.m.

WIA MOXET OHTp TaKke
') 1 + 11— %2ca + 0,011 015 a.e.m.

llepeHecemca rorma k mauuum I IviapH HacToguwero tpyna. [lycts kypuua,
Ito ranoTese Kepppaxa, cuHTesupyer, 3a cezou HOcku, 2,5 r Ca B 1eHp, TO
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eCTp 1017 aromon Ca B cexyHay. [Io moelt ranorese 3To cocramnger, Ha 1(
KypUIM, MOTOK HeMTpmio (B 10 MoB wmt smme) 5 1014 na omx ¢, NMOPANOK
BIOMHE CPABHUMHIt C TAKOBHM CyuleCTBYOUWETO ECTECTBEHHOTO [IOTOKa HeilTpuHO
(rnaeHEM odpas’oM, u3-3a KOCMUYECKOTO M3JIYYEHMA) B cpele armocdepH. 3Ikc-
EPUMEHTATRHO ONPENeNNTr MOTOK HEHTPUHHOIO M3JAY4eHUA Ha KypaAly OWIO OH
MO3TOMYy Ype3BHYallHO TOHKAM (PU3AYECKAM 3IKCTepumeHToM. HHUYTH He OwIO
OH Jerye, eco1 OH TO Xe H3NyyeHue mcrmyckamocr B dopme forToHoB. IIo 9Hep-
A 3TOT XEe NOTOK COOTBETCTBYET B HIelcTBHUTEApHOCTH 1015 M3B Ha cmz Xc
wi 160 BaTT Ha oM°: K Takok Kypare OHIO OH ONacHO MpAGIASHTLCA! Hartpo-
T#B, BCe TeJja, A Hame B YaCTHOCTH, MOYTH [OJHOCTBED MPO3PavuHH LJIA HeiTpu-
HO, OTKyJa CIemyeT, 4YTO MH MOXeMm (e3 BCAKAX [OmeX MDAGIKXATECHA K KypuLe
KepBpPaHOBCKOI'O TANa.

Onpako ecTs emle Koe-4TO, YTO CIEAyeT paccmoTpeTs. llouemy K, comep-
xagtica B cioge, norpedieHHol xypuuelt, CHOHTaHHO He pasnaraeTcd Ha Ca #
Hefirpuno. Mutatis mutandis npodiema amaroruuma Taxoft: s Ny B JaHHNH
MOMEHT Ha HepeBAHHOK INOcKe B cpelle aTrmocPepH, corepxamelt 1/5 KAcIOpona;
novyemy mMof LOCKA He 3aropaeTCA CamolpOASBOIBHO? f MOTYy ee 3aCTaBATy I'O-
pers (mEACTBHTENRHO TDyOHit METOX), paspe3aB ee Ha KyCOYKM M [OMEmas #x
B Ileys, COAEpXAUYD DacKAIEHHHe YIJIH,  Xopomo padoTapmyo. C mpyroit cropo-
HH (M30WpeHHHH MeTON), ecJd B MOeM CTOJe eCTp, YepBH, TO OHM CXRUDANT ero
(cBoit Jlec) npu HU3KOR TemmepaType 4 B NpeKpacHO KOHTpoMpyemolt CTemeHH,
COOTBETCTBEHHO MX meTadonudsmy. OQdodman, MOKHO CKasaTs, YTO BCe MPOACXO-
JAT TaK, Kaxk-OyATO KM3Hp OOXaNaeT HEeOoOHKHOBEHHHMHM KATaIM3aTopamid, KOTO-
PHMH OHA YIpPaBIAET C Upe3BHYailHOR JIOBKOCTEO.

Eciv mos ramoresa MCTMHHA, TOrna A C_HEOOXONAMOCTED NPHXOKY K TOMY,
YTOCH JOC&BUTB, YTO OHA BRMOYAET # TO, YTO KU3Hy OmepupyeT He TONBKO B
MOJIEKYJIIDHOM maclitade (YTO XOpOMO M3BECTHO) M HE TOJIRKO B aTOMHOM MACH-
Tace, HO nagke (B M3BECTHHX CIydadx) B fIepHOM macurade. OHa "karamusupyet"
"mArkae" peaxiys KepBpaHa ¢ Takoil xe SPIeKTMBHOCTED U C Takoll ze CHOpOB-
KO}, C KawiIMK OHa 3TO JNeJaeT C peakidamu OOHIHOR xumun. Kak?! B Hacroamee
Bpemd HEBO3MOXHO MHTATRCA CKa3aTs 00 3TOM IOAPOCHO. B NDHHIMIE MOXHO On-
HaKo CKasaTe TaK: KOHTDOJy ANEDHHX peakouif, B MEJIKOM maclmTade, ABRIACTCHA
npodiemoft KBaHTOBO! mMeXaHBKA K, CoJee TOUHO, npodaemoil npodadwinama su i
generis KpauTopoit MexaHdku. 3TO [POGJEeMa KOHTPOJIE MHPODMAIMM B HBYX apHC-
TOTEJIEBCKUX aCHeKTaX: [IPOLecC NO3HABATENpHOI0 THRA, WIH MpeBpameHde Npel-
CymecTBywue HErSHTPONMM B HHPOpMAIMPD-3HAHME; ¥ IPOLECC BOJAESBOrO THIA,
Wil O npeBpameHny NpefcywuecTByioue MHQOPMALMA B MAKPOCKONHYECKYD HEraH-
TpolMo. B 3K30TepMUMYECKHX peaxuyaXx KepBpaHa wmu Mmeem IeN0, COIVIACHO MOeH
ranorese, C [epexolom NEepBoro THIA.
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Torza ofcymam mpoGiemy pDeakuad 3HIOTEPMUYECKOTO TAMNA, 0epsad B Kauve-
CTBE NpuMepa Napy B3ammenX peaxumu?t (4) u (4'). Corwacso KepBpany oHa npo-
XOIAT NOX HeCTBUEM MAKDOOPIaHASMOB, NPOUSBONAWMX CEIHTPY UCXOLA A3 K3-—
BEeCTA. KepBpaH He HIan, Kak mHE KaxeTCsd, adComoTHO# OLeHKA maccu Ca, TpaH-
CMYTHPOBAHHOI'O B K Ha M2 # B JleHrn HA CTeHe BJIAXHOTO TAna. B arto#t runore-
3¢ (KOTOpDY® A BHUBATAD GE3BO3ME3LHO), e OHA COCTABAIA ON 2,9 rpammMa,
MH CHOBaZ KAaCacMCA MOPAINKOB BEJUYMHH, YKA3aHHHX B HpeIuayumem cirydae. Or—
BETCTBEHHHE 3a STO ABJIEHAe MUKDOOPIaHM3MH Hamig OH B NOCTATKe OpM
€CTeCTBEHHOM M3JyueHds mpOoBM3MMA U3 HefdiTpuHo ¢ 10 M3B 4 Gosplie, B KOTOPHX
OHHA HyxHanTCA (B Ciy4ae peawipid (2)). YMEHplleHAe 3TOr0 NMUTEHAA COCTORIO
OH B YACHSHHO DaBHOM IOTOKE HeATDHHO OYEeHy HA3KOH DHeprad, YTOCH HEATH
M MECTO B CBOCONHHX OPOMEXYTKAX €CTECTBEHHOr'0 pacnpeneseHus. ITo Hpod-
Jema cHmMeTpnyHoi rHPopManuM OpeIHKymero ciydasd, rne (B TepmoIuHamuvyec—
KAX NMOHATHUAX) pazimuMe mexny "Temrom”, 3aMMCTBOBAHHMM Yy TOPAYETO MCTOY-
HAKa (HeATDAHO BHCOKON SHEpIMM), ¥ TAKOBHM, [PAHECEHHHM OT XOJNONHOTO AC—
TouHNKa (He#TpUHO HE3KOA SHEeprid), NpeBpamaeTcd He B padoTy, a BO BHYT-
PeHHD SHEepPruo Wid COOCTBEHHY® MACCY MEXaHU3ma, KOTOpHIt He ARIAeTcA IWMK—~
JAYECKUM. BooOpaxaemum NOHATAAM, KOTOPHMH S TONRKO UTO NOAR30BAICA, HE
Hy&HO CIeNOBaTs CIHMIKOM CYKBAInHO, Tak KAk npodiema AHPopMalAd, KoTopad
odcyxnaercd, ABiAeTcA dolee QyHEaMeHTATgHOK, Yem TAKOBHE KiacchddeckoR
TepvomiHavikd. OHa AMeeT OTHOWEHAe K NPAPOXE BIOVHE Sui 3eneris npodae-
marAKd KBaHTOBOR MexaHMKkA ¥ CBA3H, DaBHHM odpasom sii qeneris, mexny ncu-
xuxok # marepuell, Koropasg ee 3aKmouaeT. JUIA yIIyONeHHOR RMCKyccAZ MO 3TO-
MYy BOMNPOCY A OTCHIAD K Mmoemy IOKIany oT 19.2.73 Ha BOCTOHCKOM KOJLIOKBHY-
me no gurocodus Haykd, KOTOpHA Haxomarcs B mewarz B Actes Kosroxsryma,
TaKKe Kak K B xypHare Foundations of Physics. AHanoraunee 3ameyaH#f OT-
HocATeA K ciyyan peawkimu (3) ¢ yyacTuem NODMOWEHUS NApN HeHTPHHO + aHTH-
HeHTpuHO co cpemueit sHepruedt B 5 MaB.

B OCHOBHOM MOHf Te3HC 31ECt COCTOAT B TOM, UTO MU3HE ABISETCH HCUXA-
yecKolt cymHOCTsd M YTO OHA NMOmBEpraeTcs NellCTBMI KBAHTOBOMR nHpopmang,
A 3TO DPOACXONUT Ha ypOBHE ANEpHOR GuU3uKKA B ciyyae TpaHcwmyTauuiht Kepepa-
Ha. Ona Tam gelicrsyer Ges myma, C Tolf Xe camoif GCIEpRAHHOCTEL, KOTOpo#
OHa [ONIR3YyETCS HA YPOBHE MOJIEKyJApHOA Xumum. [[03TOMY, M XOTA OHA MCIONE-
3yeT ¢ TO# Xe CHODOBKO} 1Be BOSMOEHHE CTDENKA Mepexona

HETaHTpONAA — HMHPopmauus

Olia BCErla HaXOoIMT pelleHHe C HaUMEHplIAM yCWIdeM, KOI'Ia €CTeCTBEHHO cyue-
CTBYeT LOBOJNBHO OGWIBHHE "TropAunii MCTOYHMK", a Takxe, B CIyuae HEOGXOAd-
MOCTH, "“XOJNONHHA MCTOUHMK" OOWMDHHE, KAK OKEaH, Tak 4YTO ee COIALEHAS B
OIHOM MIA NPYI'OM HaNpaBIeHARX COBCEM HE BO3MYMANT KOCMUYECKOE COCTOfAHUE
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Beweit. Tak, PoTocHMHTE3, NPUA 3HIUATENRHOCTHA, KOTOPHA OH MmeeT B MakeOH-
TOJIOIAM, B BKOIOTUM, B 4YeJOBEUYECKOl IKOHOMHKE, B MaIOi CTEMEHd y4acTBy-
eT B IMIOCATpHOM TepmoIMHamuyeckoMm OanaHce 3ewid. Takum xe odpasom, #H ec-
JA MOl THIIOTE3a TOYHA, upe3BnyaliHad CHEpXaHHOCTE BHCOKO 3Hauumux (B mnpe-
AHIyUlem CMHCIE) TpaHcmyTauuit KepBpaHa OOBACHAETCA Tem, YTO OHK WCMIONIR3Y-
PT Tako#t ropauMii OCHIBHHI MCTOYHMK Kak reifisep (HefTpUMHO cpeliHell aHeprau
KOCMHYECKOI'0 M3JIyyeHUs B cpene atmochdepd) ¥ rtaxolt rpomwammuit Xomomiuit Mc-
TOYHMK Kak okeaH, "ozepo depmn" HellTpmHO OveHr, HU3KOK 3Hepruu. JocTaroy-
HO CHAa3arp, YTO [IPA COBPEMEHHOM COCTOAHMM PU3UKM MCCIeNOBaHMe INIPAMON 3KC-
IepUMEHTANIBHOM NPOBEPKU MOEll TUHOTE3H OWIO OH OYEHR TPYIHHM.

Teneps A NOKEH BEpPHYTHCA K BONPOCY, KOTOpHi# paHee TOIRKO 3aTPOHYT -
BOHpOC [IPOTOHA, OOCMEHMBEDUYETOCA B peakumax Kepspana Tuna "H". B omHom
M3 CBOMX COCTOAHAR OH CBf33aH C ATOMHHM AIDPOM; B IPYrom OH He fIRIAETCH
CTPOr'0 CBOCOIHHM, HO CBf3aH C MOJEKYJIOi BOIM WIM yT/IeBoxa (Hampumep),
4YTO, Ha paccMaTpuBaemMoM SHEepreTUYEeCKOM YPOBHE, fIBIACTCA [IpeHeCpeRiM:HM,
bBosiee cepre3HHmM ABJIAETCA BONPOC, YTO €CJHM B ONHOM HAlpPABAEHAM MH HAMEEM
PEaKIMw C IBymMA Tejlamd (HayalgHEMA), TO ecTy HERTpUHO — Ampo, comepxa-
lee HasBaHHH NDOTOH, TO B IPYyT'OM HAPAaBICHHA MH HMMEEM peaklLMp C Tpemd
Tesamu (HayargHEMH), TO €CTw HelTPUHO - CBOCONHHH MDOTOH — ANPO, HE CO-
Jepxauee Ha3BaHHOTO IpOTOHA. COIVIACHO OPUHIMIY YMHOXEHMA HE3aBACHUMHX Be-
poATHOCTel, NpeicKa3aTeirHasd BEPOATHOCTy BTOPOI'O NMpollecca HeCpaBHAMO GO-
Jee cladad, 4YeMm TaKoBad NEepBoro hponecca. I 3To, A NMOBTODPAW, He 3ABKCAT
OT TOrO, YTO DEeaKlyAd ABAAETCH 3K30- WIM SHIO3HEpreTMYeCKOR U He 3aBUCHT
OT 3HaKa dW/dJN 1 HAwIoHA KpUBO# 34BUCHMMOCTM SHEprM AnepHoid CBA3M OT
aTOMHOT'O HOMEpa.

Moif Te3MC COCTOAT B TOM, 4YTO BO3paxeHHe, KOTOpPoe MOXHO OWIO OH Ha
MepBHil B3IVIANL K3BIEYR M3 NpeInnyuero 3amevyaHusg, He [ONHO mo ciehiyoueit
CYWeCTBEHHO! IPUUMHE: NUCCHMMMETDHS, KOTOpasd KOHCTATHPOBAHA, CBA3aHA C
MPUHLAIOM, YTO BHIOJUHSANT pacyeT BEPOATHOCTH CJENOro IpeicKasareqsHOTOo
THIA, WCIONL3yA TANOTe3y [0 IpaBy IeJaTs Clenoi npelckasaTelsHHil pacyer
CHMMETDAYHHE MpeIsIyuemMy. JTO MCKINYATENRHO [IO3TOMY CBORCTBO AMCCHMMET-
puu ABIAETCA IVIaBHHEM, a He Mo hpaBy (ecid BOCMOXB30BATRCA C/OBamid BaitH-
Gepra). 3TOT BOMPOC MMPOKO oScyxialca B 1960-x romax BaraxaGe, Paitxenéa-
xom, BaitnGeprom, TpusGaymom, QoH Bellzexkxepom, MHOW # ewe Apyramu. [aas-
HHi BHBOI 3THUX MMUCKyCCHfit 3aKINYaeTCA B TOM, 4YTO BTOpO) mpuHUMN TepMond-
Hamuki, a Taxxe (B KBaHTOBOff MEXaHMKE ) MaKpoCKOnMueckuil MPUHLIM MCHyCKa-

HUA BOJH, ¥ OIMH, X Ipyrofl BHBOZATCA U3 MpUHLMAE 3a0pEeweHHOrO CIeNoro H3-
JydeHusi, HO BHBON COCTOAT Takke B TOM, YTO 9TOT NPHHLHMN sABAAeTcH "mo da-
KTy", a He "m0 mpaBy". 3TO NPUHLMI MepTBO#l MATepU:, HO He KUBOH MATEpPUH.




~275~

MAKDOOPI'aHM3MH, KOTODHE TPaHCMyTHUPYOT KaIpLpit B KaMil, BHITOIHANT
CBOD padOTy Ha ALEPHOM YPOBHE; OHM BHISBIMBAWT HA BIAKHO# CTeHe Apa BO-
Aopona, KOTOpHE TaMm HaxomATcA. OHM "MATKO" NpPOBONAT 3TH MPOTOHH Yepes
[OTEHIMATRHHA Oapnep AZep KalnlMA.

Ecit Kepppan npas, To XusHp AefCTByeT Ha ANEpHOM ypOBHE, M OCTaeT-
CA, CJIENOBATeInHO, OGRACHAUTH BCO SLEPHYyW CAOMBUKY.

II. JKBMBAAEHTHOCT®H MERLY SHEPTVIEN M MACCOM

Tenepyr mHe XOTenoct OH OGBACHATSL, HACTONBKO NPOCTO, HACKOIBKO BO3—
MOXHO, IOYemy COBEPHEHHO ACKINYASTCA, YTOOH KTO-HUGYHNs "Hal OTCTaBKy"
NpMHIMANY JKBMBAIEHTHOCTH JitHITeAHA mexny SHeprue# U maccof, BHpaxXeHR
(5) W = ¢m.

JTOT NIPUHIMI CYWECTBYET yEe B KIACCAYECKOM DIEKTPOMATHETH3ME, X
YAMBATEJNBHO, YTO HYAHO CHIO joxmarscA JlaHxepeHa, 4YTOGH Tam ero MNpouu-
TaTe, B TO Xe Bpewmda, Korna S#tHurei#lH cdopmymupoBar ero B camom odulem Bi—
Ie.

YpaBHEHNA IJISKTPOMATHATHOI'O NOJA MakcBesIa BIEKyT 32 COCO# cymecT-
BOBaHue aaegrerﬂgecxoﬁ IUVIOTHOCT! NOJR, B MaTepuaisHOM BaKkyyme, pPaBHOM
172 (B° + H*); E oGo3rayanT 3iekTpuyeckoe noie, H — MarHMTHOE noixe, u
HCnoTB3ywT "cvemanHne epuHMIE" Taycca. M3 TuX camuX ypapHeHumit BHBOJAT,
BvecTe c [loftHTHHTOM, wTo ¢ B x I smrmercs [UTIOTHOCTRI [TOTOKA 3HEPIHM MO-
af, a Taxke (TeH3OpHaa Teopua MakcBesIa), uTo ¢ 1B X H ARIAETCH MIOTHO-
CTel0 MMITy/IBCA, WM KONMYECTBOM IBHNECHMA, COLepKamerocs B moue; [lyankape
[IPHBAEK BHUMAHHE K 3TOH KOHLENLAM.

4TOoCH OHTH CGojlee HATVIANHHM, S COGHPACH NpOONJIRATE, MCIOIL3YA KOH-
Lefuin, C U30HTKOM BHDaxeHHyn B (axrax, $orToHa Jfinwreiina. JHEeprufd 3JeK-
TPOMATHATHO! BOJIHH, HA MOHOXDOMATHUYECKOM yDOBHE, C BpemeHHO# yacToTOlt
V=w/29 U NpocTpaHCTBEHHON YacToTol R/290 (K AIBIAETCHA IJIAHOA BOJIHH ),
[IEPEHOCUTCA, CO CHOPOCTBO C, KBaHTamu. (0Go3Hauas h KoHcTaHTy [lnaHka, no-
Tydaem KBAaHT SHepruu W paBHem hV = (h/25))W u xeanT mvnymeca p=(h/290)K.

Vmess umnynsc, QOTOH, CIEHOBATENBHO, HmeeT maccy. Kakopa srta macca?
ngum [IPOCTHM, KOHEYHO, ABIAETCHA LYyMATh, YTO TPANMLMOHHOE OTHOWEHME P =
MV OCTaeTCA 31eCy UCTHHHHM. A BeNp IOCKONBKY MH Umeem, B CBPETOBOHl BouHe,
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COOTHOWeHne
(6) W= ck
1, pasymeeTrcf, V = C, TO MOKHO [OCJIEHOBATENBHO 3aMKCATy IIA BeJNUMHH
nMiynsca @oToHa,
P=mec = (h/2ic)w
orayna
= (h/257c® )W = hv/e? =W/c2:
macca doToHa ¢ wacToToi V papHa ero sHepruun W, ymHOXeHHOHR Ha l/cz.

B ApyruX mOHATHAX, Kaxnud pas, korma POoTOH McnycKaeTcAa (Wis morao-
laeTca) B BAJE MOHOXPOMATHUYECKOH BOJHH, OH yﬂocwr (WId ODPHHOCHT) MMITYALC
(h/29)%, sneprao (h/25)wW = hy u maccy hWc®. He Torsko aTor Tpolitoit 3a-
KOH HaXOHATCHA B CBf3d CO BCEM, YTO HM3BECTHO KDOME TOIO, HO CBEpX TOro,
OH OWI IPAMO NPOBEPEH; JJIA MHOI'OYUCIEHHHX ANEPHHX peakiyit kBaHT hV spis-
eTcAd JOCTAaTOYHO GOJpILEM, q'rodu OHTEH HE TONBKO M3MEPEHHHM [0 3HEPTHM, HO
TaKke B3BelleHHHm 10 macce hV/c . Ha TexsuyecKom XaproHe 3T0 HedeKT mace
9KBHMBANEHTHHI JHEPIUH VIEKTPOMArHMTHOX CBA3M.

EciA W3MEHANT CHCTeMy KOOpIMHAT, TO 4acToTa V usmeHaeTca (addexr
Jonriepa), a Tawke NPOCTPAHCTBEHHAA 4acToTa K = w/c. HalmpoTuB, CKODOCTE
CBET& C OCTaeTCA IO CYWeCTBY NOCTOAHHOX (YACTHHIA NPUHIMI OTHOCUTENBHOC-
T JAHUTEAHA), H HA BTy Temy NOIE3HO CKa3aTp HECKOABKO CJIOB.

IBymsi HenaBHuMi peweHHsmu (1960 M 1967 rr.) MexayHaponHoe GOPO Mep
n Becop (MEMB) yCTQHOBMIO, YTO y3AKOHEHHHM JTa/IOHOM IIMHH SBIAETCH MIH-
Ha BOJIHH OlIPENeNeHHO! MOJIOCH KPANTOHA 86, & y3aKOHEHHHM 3TAIOHOM BpeMme-
HA - NepHAon onpelejeHHOR nojocH pesna 133. Mlouemy He HCNOVIB3OBAH OUMH H
TOT %€ aToM IJIA ONHOBPEMEHHOTO ONIPEHNEJIEHHA IBYX 3TA&IOHOB — JJIMHH M Bpe-
meHn? MCKIOUMTENEHO MO BPEMEHHHM TeXHOJIOTHYECKAM NpHYAHAM: HEK3BECTHO,
KaK yBepeHHO "olpamarscs” ¢ upesBHuallHO BHCOKOX BpemeHHOM uyacToTolt 3Ta-
JOoHa, MOOXONAmEero IJiA IJIAHH.

Ho ceromis TexXHOIOIUA NPOIBUATASTCH OUYEHH OHCTpO. Ha cBoem codpanuu
B OKTAdpe 1973 r. MEMB pekomeHIIOBAZ0 MCHONL30BAHUE DPA3INYHHX ATOMHHX IIO-
JI0C, CTaCWIA3APYIMX I'eNi-HEOHOBHR Jasep U NO3BOAADMAX OfIpEREJIATE 3Ta-
JIOH IJIUHH W CKOPDOCTH CBeTa ¢ OIMHAKOBOW OTHOCHUTENEBHOH# TOYHOCTED (OYeHy
BHCOKOit ) 4-1079, PeKOMEHIOBAHHHM 3HaueHdem LA CKOPOCTH CBETAa ABIAETCSH

= 299 792 458 wm/c,

B To xe Bpems, aTaJmH BPpEMEHH OfIpelieJIeH C elle 6o7ee BHCOKOR OTHOCHUTENE-
HOlt TOuHOCTEH 1071

OrmeTuM, 4TO NO_CamOMy ONpDENENeHMM 3TAIOHOB ITHHH X BpeMeHd ¢ ABIA-
eTcA adcomoTHOM KoHcTaHTOi. [lOTOMY IIA IVIMHH K IIA BpDEMEHH! [0 NpaBy cy-
WECTBYET ONMH ENMHCTBEHHWIl 3TANOH; M [PABO CTAHOBUTCH daxrom ¢ TOro OHA,
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KOTZia TEXHOJNOLMA MO3BOIAET “M3MEPHTs" CKODOCTER CBETa C TOt Xe TOUYHOCTEO,
4TO K HaumeHsllad TOYHOCT® OBYX ompelneyeHalt 3TaNOHOB, IVIMHH WIH BpPEMEHHM.
MH TOIBKO YTO yBHIEJNHM, UTO ITOT HEHp Ipuwes. W HECOMHEHHO GIN3KO Bpemd,
Korma 3TalOH LIAHH CyHEeT CBEPUHYT B [IONR3y 3TaNOHA BPEeMEHA M JEKpera,
yTBEPAA0ero DpUIHYecKs BHOPAHHOE 3HaveHue LI C.

Hy&HO J# M3 3TOrO IesaTs BHBOL, YTO TEOPMA YACTHOI'O MPUHIMIIA OTHO-
CUTEJIBHOCTH, Oa30BHif MOCTyJNaT KOTOPO#A COCTOAT B adCOMOTHOR KOHCTaHTe c,
ABIAETCA TasTQIOTHERA. He coBcem, Tak Kak a priori He GWIO OYEBAIHEM, YTO
C Tarke Owia HalijeHa KOHCTaHTol#t (B HpHHIME ) MPA MCHOJL30BSHMM BeileCTBEH-
HOTO 3TalOHa IVIAHH (CKagem, CTaporo mMeTpa U3 MPURMEBOR MJIATHHH) M acTpo-
HOMMYECKOT'O 3TAaIOHA BpEeMeHH (CKaxem, CTaporo CpeHEr'o COIHEYHOro IHdA). Ho
C OHHOA CTOpOHH, 3KCHEepameHT MaitkenarcoHa u Mopiy, KOTOpHE 3KCHEpHMEHTa-
J5HO OGOCHOB&JI TEOPHI0 OTHOCHTEJNLHOCTH, TOYHO [OKAa3al (NapaloKCalpHHil pe-
3yJMsTaT Ha TO Bpema!) a0COMDTHYO SKBABANISHTHOCTH BEMECTBEHHOT'O ITATOHA
M ONTHYECKOI'O0 3TaIOHA IJIMHH. C Ipyroit CTOpOHH, BOJHOBAA mexaHuka Jyu ze
Bpoitns, koTOpas paccmarpuBaeT TBEpHOE TEIO0 KAk "CTAIMOHAPHYD BelleCTBEH-
HyO BOJHY", MNpeBpamiaeT B OYEBHIHY® SO0CYDIHOCT®L BCAKOE COMHEHHE, KAacan-
lieecd aGCOMOTHOR SKBUBANEHTHOCTH MERLY 3TUMH OBYMA TANAMM STAIOHOB IJIMHH.

JTa ®e camad BOJHOBAA MEXAHMKA, CBASHBAA ABOAKO-ORHO3HAYHO MHEpLM-
alpHoe JBuikeHde I'amaied C IUIOCKOCTHO-MOHOXPOMATAYECKONt nmpupomolt cBasaH-
HOt BeWeCTBEHHO# BOJMHH, TaKke AeJaeT adCypIHHM BCAKOE COMHEHME, Kacapme-
ecd a0COINTHOH SKBABAIEHTHOCTH MERLY CTapHM MEeXAHUUECKMM ITATOHOM U HO-
BEM VIEKTPDOMEIrHATHHM 3T&IOHOM BpemeH. Tamum o0pasom, YaCcTHHE NpUHIMN
OTHOCHTE/ABHOCTH 3aricad B 3axoHax BcesJeHHO#l Taxkke KpPEmKo, KaKk OH ceroi-
HA TPACYTCTBYET B CBOIE 34KOHOB METPQIOTMM ¥ XDOHOMETDHU.

Bospparimess Torzma K Hauemy (OTOHY, ¥ KOTOpOro s(dexT Jloniiepa ogHO-
BPEMEHHO HM3MEeHSeT Bpemennim 4acToTy W/Q5 4 HNPOCTPAHCTBEHHYW YaCTOTy K/2%,
IIOHOCTBE COXpaHAR COOTHOWeHMe w = CK, THe C ABJIASTCH adCoMOTHOK KOHCTaH-
Toif, Tax xax, BOpoYem, KOHCTaHTa [l1aHKA TOxe HECOMHEHHO ABIAETCH asco-
JITHOR KOHCTaHTO#, TO BUOHO, YTO WUBMEHEHHE CHCTEMH KOODIMHAT K3MEHAET
TaKke 3HayeHue mmnyiasca, (h/2%)x, foToma u TakoBoe ero macch (h/2s cS)W .
YK B KIaCCHYECKOHl mMeXaHAKe M3MEHEHHE CHCTeMH KOODIMHAT M3MEHAIO Besiui-
Hy dmnyisca MV TouyHee, OHO H3MEHAIO V M OCTaBIIAIO MacCy IOCTOAHHOI.
3pecy Xe, C DENATHBHCTCKAM POTOHOM, HAOGODOT: A3MEHEHHE CHCTEMH KoopIu-
HAT M3MEHAET 3HaueHHe MAcCH, COXPaHAA CKOPOCTs C MOCTOAHHOR, YTO ABJIAET-
CA BIBOAHE HEOOHYHHM.

MurepecHO OoTMETUT: PakT, YTO BHpARCHME
(7)  (h/250°0 - w2/c% = ¢ R PR_m? = 0
OCTACTCA TORNECTBEHHO HYJNEBHM BO BCEX CHCTEMAX KOODIMHAT. B MOHATUSRX npo-
CTPaHCTBEHHO-BPEMEHHOA I'€OMETDMM 3TO BHDPAXaeT TO, YTO IUIMHA YeTHPEXBE K-
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TODHO# YaCTOTH BOQUIHK ¥ TAKOBafg YeTHPEXBEKTODHOTO AMOVIsCa-3Heprid (i
AMIIYILCA-M2CCH ) fOTOHA ABIANTCA TOMZECTBEHHO HYJXEBHMA.

Taxe KBAIPUBEKTOPH HyJeBO# IJIMHH ABIADTCHA, KaK TOBOPAT, M30TPOIHH-
mMi, Tak KaK IIMHA KBANpAYACTOTH ABISAETCA 110 ONpelefeHM0 COOCTBeHHOR uac-
TOTO# BOMIHH X TaK Kak IJIMHA MMIYIsCa-MaccH QOTOHA ecTs MO OlpeneeHun
ero coGCTBEeHHad macca, TO I'OBOPAT, YTO COUCTBEHHAd YacTOTA CBETOBOA BOMI-
HH ABJIACTCA TOXNECTBEHHO HyJeBORX ¥ 4YTO COOCTBeHHaR macca JOTOHA ABIAET-
CA TOXIECTBEHHO HYJeBOii.

MsBecTHO, YTO C nMomompl cBoe#t BoxHOBOH mexamukd Jyu me Epoitmrs cre-
JIal yHABEPCATEHHM COOTHOmeRWe [Lr1anka-JfiHmrefHa mexny ummylncom—3Heprueit
(ams svmysascom-maccoft) P yacTHIN ¥ KBAAPHYACTOTON K CBABSHHON IUIOCKOCT—
HO BOVIHH (NpH MHEDPIMATEHOM IBAXKSHMM ):
(8) P = (h/22)k;
MH OTvev&eM XMDHHMM OyKBawi KBANPABEKTODH NPOCTDAHCTBA-BpeMeHd. Tem He
meHee, IVIMHH P, W K, 3THX IBYX KBAIDMBEKTODOB, KOTOPHE CBA3AHH COIVIACHO
yHuBepcatgHo#t dopmyre
(9) P, = (h/25)x,,

B o0llem Ciy4yae He ABIADTCA HyJeBumi. OCHapyRUBaeTCH, YTO, npxmemf\7=cﬁl
OGO3HayaeT CKOPOCTE YACTAUH B OOHYHOM CMHCJIE, COOTHOWEHME MEXLY IJIMHOR
cm, (mocrosHHOR miA naHHON wacTaIH) M 4°ﬂ1 cocraBJApmed py=cm AMIyIEca—
MacCH PaBHO

Mo
(10) ms= =
Vi-p
OTKylla BHTEKaeT, YTO macca fABAAETCA NepemeHHON, yBemMumsapmeiica co CKO-

PoCTsl, TOrZA KAk COOCTBEHHasA macca m , ABIACTCA IO CyTH KOHCTAHTOI.
Pasnaraa B pan dopmyny (10) Baxomar

(11) c*m=m (% + (1/2W2 + ......),

YTO BHABMAET JBA BRIAAA B OCUYHO 3IHEPTHIO clm ; CKDHTYD SHEepruo, Wi Ccrpd-
TaHHyn B COOCTBEHHO# macce, czmo, 1 KMHETUYECKYD BSHEeprun (1/2)11?10\/2 + ...
[lomoGHEM OGpasom mMacca NpencTaBIgeTCH Kak cymMmMa COOCTBEHHOIl maccH

m, 1 KuHeTUYecKo#t maccu (1/2)111,0}%2 + e

UYTO KRacaeTCs MMOYInCA, TO 0 MOXHO 3aMUCaTh
mo

(12) P=myv= \/7_1_ﬁ2

= 1 .,2
m v+ 7 o2 c2\/ + oiinnas)

M3 npemunymero ACHO, 4TO 3KBUBANEHTHOCTE MEXNY 3JHepriueil X maccoit Ap-
JAETCA BaxHeRwe! B BOHOBON mexaHuke, KOTOpasg cama TeCHO CBA3aHA C pelfi-
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TABACTCKOR muHamuKo!., KakoBoi OH HyM GHiIa JATepaTypHas HHTEpIpeTalma, Ko-
TOpoit mompepranT TeKCTH dMHmTedHa WIX TpyruUx aBTOpPOB DEJNATUBUCTOB, OCTa-
ercd TOT (2KT, YTO SKBUBANEHTHOCTH MEXLy JHeprueil H MACCoi 3alUCAHA B
ypaBHeHUAX mexanuks (BOMHOBOH M peaaTMBHUCTCKOM ). CoOTHOWEHMe SiiHmTeRHA
(5) ¢ HEOGXOmMMOCTEI BXOIMT B COOTHOWEHME SiHmTelHa-me Bpoiina (8).

IIT. JNONOJHMTENGHHE 3AMEYAHMA U SAKIIOYEHWE

Jlo ciux nmop s BHCKa3HBAICH TAK, KAK-OYATO BCE IpeIIOXEHHHE Kepspa-
HOM TpaHCMyTalWK OHIM CBA3aAHH C OMOIOrMed. B HeiiCTBUTENRHOCTH OKA3HBAETCH,
YTO HEKOTOpHEe M3 HMX OHJIM CBA38HH C TEOJIOrHeil U YTO 3TO HpemIoXeHHe Mo-
JAYYWIO TOPAYYD [IONNEPRKY MHOI'MX BHIHHX I'€OJOTIOB.

Hanpumep, TpaHcwyrauma amomiHMa B kpemHuit (eme omHa ¢ + %H) (o)20) (0
nocryauposano I'.llyGepom B 1952 r., Kak ABIAOEAACA CJIEHCTBUEM 0o6pa3opa-
HAA TIPaviTOB MOl OYeHy CWIGHHM NAaBICHNEeM B TUIy0uHE 3ewid. He roBopaT Ju
9TO O TOM, YTO peakuuu TpaHemyramuu (3) u (4), ynpaBiaemse "cuaaCum B3a-
uvonehcreuem” $epmn M HeNABHO NPUHATHMA "HelTpaTsHEMM TOKamu", MOIVIH
CH MMEeTH MECTO Laxe B OTCYTCTBHE CHONOTWMYECKUX "KATAINTAYECKUX" BO3NEH-
CTBHA! C pasHHX CTOpOH HAUMHAWT pacCMaTPXBATEL BO3MOXKHOCTE 3TOTO THMA pe-
aKupi, M, Hanpuwep, A Jy4ero MOHMMAHAA B3DHBOB CBEPXHOBHX asesn (1).

fl He GyLy pacnpoCTpaHATs Ha HOpMyIH TPaHCmyTalK KepBpaHa peaximst
C y4acTuem, BMECTO [IDOTOHA D WIH %H, oL-qaCme, 0003HAYaeMHX %He, Wi sn-
pa Rruciaopona lgo, 150 Win 130. 3lecs TOXe THUIIOTE3a CIadoro B3aMMOLeicT-
BiA C “"HENTPANBHHM TOKOM" LIDH yYacTMM JBYX HEHTPHHO [OJpasymMeBasTCA Ca-
Ma codoit,

Ocraerca, Takum 0o0pasom, CHEJNATH 3AKMOYEHUE.

I-u J.HepBpaH umes 3aCHyry — M CMEIOCTE — [pEIOXNTE OCUyn IAlNOTEe-
8y — TpPaHCMyTalMM NpPA CIaCHX JHEPTHAX, C YYaCTHeM IIPOTOHA, o —YacTUIM,
AIpa KHCIOpOZa U IPU HEeOOXOIMMOCTA HEKOTODHX IPYrMX suep — [TOIIE PXAHHYD
MHOTOYHCIEHHNMI NpUMepami, 3aMMCTBOREHHHNMA M3 DA3HHX NUCLVILIMH, ¥ MHOTYE
43 KOTODHX [MOKA3amiCy MHE YPE3BHYAKHO YOeINATENEHHMMA.

CrasaTs, 4TO OGBACHEHHEe, IO CyTU CBoeil "emMHCTBeHHOE", Kepmpana,
ABIACTCA B TO X BpeMs OYeHs OOMmMM WMADOKMM TOJKOBAHUEM, 3TO IO CYTH CKa-

3aTs O eI'o 3acayre.
To, 4yro rumoreza Kepepaua, BmoJHe padorapmas, ¢ TOYKM 3IPEHMA MpIMe-

HEHWt, KaK yNOBIETBODHUTENEHOE OCEICHEHHE, BHIHBAST B TO Xe BpeMsg, CO CTO-
DOHH (yHIAMEHTAIRHOR TEOpUM, Tpedyouye NPEONCISHHUST TPYIHOCTH, CaMo II0 ce-
e HAYErO TAKOI'O He MMEeT, YTO AO/IXHO YIWBIATE. [JonOGHOE OGCTOATENRLCTBO
4acTo mMero mecto B ucropu# Haywu. JlocTaTouHo mare TOMRKO ONMH mpumep,
HEIaBHOKD "3aragKy Tay- M TeTa-Me30HOB". YTOOH pa3spyOUTy, 3TOT T'OpIUEB
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y3ea, Ju 4 fIRT OpeiiIoEANIM OTKA3ATECA OT [OCTY/4TA MHBADUAHTHOCTU 3€pKa-
JpHOK CHMMETDHM, YTO He 3amelUIANI0 MOJHATE [poduIemMH, MOXET OHTs, He BCe
paspelleHHHEe K HalleMy BpemeHH.

He BnaBasch HM B Kakoit MOmpoGHHA pacueT, HO IVMIaBHEM 00pa3OM U3-3a TO-
Iro, 4TO, C ONHOA CTOPOHH, MHOTOYMCISHHHE AapryMeHTH, KOTopwe KepBpah oc-
HOBHBAET Ha CBOMX HAWmIeHMAX (M TaKOBHX APYTHX MccienoBarejeit), mHe Ra-
XYyTCA OvYeHp YOCHHUTENRHHMK, M NOTOMY 4YTO, C IPYToff CTOPOHH, MHE KaXeTcs
ACHEM, 4YTo, ecn¥ "sfpert Kepppana" cymecTByeT, TO CymECTBYET HOCTATOYHO
oomuit ecTecTBeHHH 3aKOH, YTOOH MO3BOJIHTEH €My CYNECTBOBATR, # [penIaraio
3llecs padouyw ranoTesy, 3aAKIOYADUYNCA B TOM, YTO "medPeKkT macCH" pearipi
KepBpaHa OCHapyxMBaeTCA KaKk pasHUIa 3Hepruft (WM KMHETHAYECKHX Macc) IByX
HEe#TPHHO, KOTOpHE 00a HCHYCKANTCA WIK IOIVIOWANTCH, WIH OOMH HCIIyCKAeTCH,
a Ipyroi nommomaeTca. ITO OOKACHEHHE, CJIeNOBaTeNpHO, OCHOBAHO B CYyWHOC-
T# Ha cIadom B3aumoneicTuu depmy H Ha HeIaBHEM NPUOGPETEHUM, TAK HA3H-
BaeMux "HeHTpansHHX ToKax". OHO O0pamaeTCA K CYWEeCTBOBAHHD — NOCTOBEp-
HOMYy — "ropAuYero KcTouHMxa", "reitaepa" HejlTpuHO BHCOKOR 3Hepruu (Tex,
KOTOPHE CymecTBYLT B Hamell armocdepe Kak ClIeNCTBHE KOCMUUECKOI'O UITyye-
HiAA) U "“XOJIONHOTO MCTOYHMKA", "OKeaHa Pepmu" HeHTpHHO OYeHr HM3KOH 3He-
pray (kOTOpHIt MMeeT TeopeTHYeCKyD HOCTOBEPHOCTH). HawoHell, HeBepoATHas
Npo3pavHoOCT: JNGOTO BewecTBA IO OTHOWEHMD K HeHTpHHO OGHICHAET KBa3H-
CKDHTHA XapakTep BHECEHMA WIM YHOCA SHEpTUMM MPK TpaHCMyTalMaAX KepspaHa;
34eCh HAIMIO HOBHIt npuMep, HOpeNCTABAANWAA HAa pacCMOTPeHMe ype3BHYARHYL
COEpXaHHOCT®, KOTODyD HpoABigeT XM3Hp B CBOEM UCHOJIR30BaHMA (U3AKO-Xi-—
M. OOHAKO TOT (PaKkT, YTO €CTH OCHOBAHAA IyMaTs, YTO TpaHemyTaumd Keps-
paHa NPOMCXORAT B M3BECTHHX CIy4YaAX B I'SQIOTAH (€3 BCAKOrO BMeWaTedpCT-
Ba MHUKpDOOPI'aHM3MOB, CBUIETENRCTBYET, MOXET OHTH, YTO, HECMOTPH HM Ha YTO,
HeATPNHO, 3TOT ApHaJIp, UIpaeT pOir B 3emHOi Pu3Kke, kak OH 3TO HeJaeT B
3Be3gHOl Pu3MKe.

Maprort, 07.12.1974
O.Kocra me Boprap
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[lepnogecKkue M3nadisg. d He OyAy lapares 3LECe CIIMCOK [EPUOIHYECKAX H3-
OaHdlt, The A M3vIaran pasjMdyHHE acleXKTH MOMX pasoT.

Tarkke OWIO OH CHIAMKOM OOITO LUTHPOBATE BCE CTATpM, NOABABIMIECH BO
dpaHIMd 4 BO BCeM mupe, IIe IpyrHe aBTOpPH [T [pPeiCcTABICHHME O TOM, YTO
Tanoe CUOJIOr4YEeCKUe TPaAHCMYTAILMM 3IJIEeMEHTOB; OHU He NpPUHECHH OH HKYero
BAXHOI'0 YATATEN HACTOAWEI'0 Tpylad. fI MO3BHAKOMWICH CO CTaThAMMA HA aHIviuii-
CKOM, HEMELIKOM, WCIIaHCKOM, HTAaInAHCKOM, AIOHCKOM, MOPTYL'alpCKOM A3HKAX
B Opr'aHax MeNMIMHH, CeJpCKOro Xo3sAficTBa, (apmaleBTHYeCKORl NPOMKILIEHHOC-
TH, IUETETHKH, DTUT#ACHH, I'eOJOTUX U T.H., Haxe B OCNACTAX, YYyKIHX HA Mep-
But B3IVIAL 3TOMY MpeIMETY, HO NPUBOIAMUAX K NOCHSINCTBUAM, O KOTODHX A M
He IOMHIUIAN,; TO Xe camoe OWIO B XypHalnax 3anamHoR wm BOCTOYHOR ¢uiroco-
UM, npryeM 3TU paSOTH OTKPHBAONT HOBHE [I€PCHEKTUBH B TOM, YTO E€CTy KA3HB.

Je Hynemo - geto 1974 r.
[lapux - aBrycr 1974 r.
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