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[TpuBeenbl pe3y IbTaThl JA3€PHOI IPAHYJIOMETPUH HAHOAMCIEPCHOI (paKkiuu aspo30abHOTO BelectBa u Y M-
CHEKTPOMETPUH BO/HBIX CMBIBOB PAa3HOBO3PACTHOIN XBOM UeTbIpeX BHJOB pacrenuii. OlleHEHO BJMSIHUE THUAPOTEP-
MUYECKUX YCJIOBHII HA BPEMEHHYIO0 NU3MEHUYNBOCTh MOP(OMeTpHYECKIX MoKa3aTeseil XBOM U 3arpsi3HeHue ee MoBepX-
HOCTU (DEHOIBHBIMU COEIMHEHNSIMI B COCTABe BTOPUYHBIX OPTaHMYECKUX aspososieil. O6cyk1aeTcss MeXaHI3M reHe-
PUPOBAHUST BTOPUYHBIX OPraHUYECKUX adpo3oJiell Ha I0BEPXHOCTH Pa3HOBO3PACTHON XBoM IpH addiopeciieHInn
(PeHONIBHBIX COEMHEHUIT U TOCAEAYIONIEM UX MOCTYIJIEHHU B IIOJIOT Jieca TP TypPOYJEHTHOM OTPbIBE NMOrPAaHUYHO-

TO CJIOST OT JINCTOBOM TIOBEPXHOCTH.

Kuioueswie caoea: nnnammnyeckoe paccesinue cseta, addJiopecienins, cyOMIKPOHHbIE a3pO30Ji1, BTOPHYHbIE
opraHmyeckue aspososu, (heHoNbHbIE COeNHeHNs, 3arpssHenne xBou; laser granulometry, efflorescence, submi-
cron aerosols, secondary organic aerosols, phenolic compounds, needles contamination.

BBeaenue

W3BecTHO, UTO JINCTbS XBOIHBIX /IEPEBLEB BBIOJI-
HSAIOT BXKHYIO PETYJUPYIONIYIO POJib B PYHKIIMOHUPO-
BaHUU pacTutesbHOro opranusma [1]. Ormeuaercs, 4To
Jo6ble  OTKJIOHEHUsT MOP(OMETPUYECKUX TIOKa3aTesen
XBOW HEeM36EKHO CKa3bIBAIOTCS HA XapPAKTEPUCTHKAX
aACCUMUJIMPYIONIEN TTOBEPXHOCTH U, KAK CJE/ICTBHE, BJie-
KyT 32 co60il M3MeHEHHs TPOIYKTHBHOCTU W >KH3HE-
CTOIKOCTH PaCTUTEJbHOTO OPraHU3Ma B XOJI€ ero pa3BH-
tus [2]. Bmecre ¢ Tem u3 pedysbratoB Habsonenuit [3]
cJelyeT, YTO XBOSI aKTHBHO YBEJIWYMBAETCS B pa3Me-
pax TOJIbKO B TeyeHue MepBOro roga. 11oatoMy MOKHO
MPE/IIOIOKUTD, YTO Jajiee, BIUIOTh O OIaja XBOW,
IJIOMIAh €€ TOBEPXHOCTH MEHSIETCSI HE3HAYMTETbHO.
CiieioBaTeIbHO, 110 OTHOIIEHWIO K a9PO30JIbHBIM BbITIA-
JIEHUSIM  JINCTOBasl TIOBEPXHOCTb XBOWHBIX PaCTEHU
MOJKET PacCMaTPHUBATBCS KAK €CTECTBEHHBIH ILIAHIIET,
OTpakalonii OCOGEHHOCTH TACCUBHOTO HAaKOILJICHHUS
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a3p0o30Jiell B TEYEHUE BCETO MIEPUO/IA KI3HU XBOU. Y4UH-
TBIBasi, YTO ITOT TIEPHOJ y PA3HBIX BUIOB COCTABJSIET
ot 3—6 no 12—17 jer, pa3sHOBO3pacTHas XBOSI MOXKET
0Ka3aTbCsA WHOOPMATUBHBIM OOBEKTOM OTMPOOGOBAHUS
IPHU OIEHKE Aa3pPO30JbHOTO 3arps3HEHHsS INPU3EMHOI
aT™Mocdepsl.

I'panymoMeTpndecknii cocTaB aspo30JbHOTO Belle-
CTBa MOJKET PA3JMYaTbCsd Y PACTEeHHi, Y KOTOPBIX IIPO-
JTOJIKUTETHHOCTD JKIU3HU XBOM PA3JINUHA. Y COCHBI XBOSI
sxuBer 3—6 Jsier (cocHa OGbIKHOBEHHAsi OYEHb 4yBCTBH-
TesbHA K aTMOC(epHOMY 3arpsS3HEHNIO, HAIpUMep XeJ-
Thlit iec UepHOOGbLIS). Y e/l NPO/I0IAKUTETBHOCTD JKI3-
HU XBou KoJjie6aercss or 7 g0 14 ner (1pu 5TOM B OT/IH-
4ie OT COCHBI OHA XOPOIIO MPIKUBAETCS U TOPOACKHUX
YCJIOBUSIX ), Y MIUXTHI — 0 7 Jier. IIpeanonaraercs, 4To
B 3aBHUCHMOCTH OT TIPOJIOJIKUTEIHHOCTH 3KCIOHUPOBA-
HUSI XBOsI PA3HOTO roja OyeT pa3jinyarbCsi M0 TPaHY-
JIOMETPUUYECKOMY cOCTaBy asposoieir. I103ToMy cMBbIBLI
XBOW Pa3HBIX BH/IOB JIePEBLEB /IaI0T BO3MOKHOCTD CPaB-
HUTb, KaKKe U3 XBOITHBIX 60J1ee HH(POPMATUBHDI JJI MO-
HUTOPHUHTA A9POTEXHOTEHHOTO 3arPsI3HEHUSI.

B cBs3u ¢ aTHM 11esib HACTOSIIEH CTATbU 3aKJIO-
Yaercsl B M3yYEHUN TPAHYJIOMETPUYECKOTO COCTaBa Ha-
HO/IMCIIEPCHON (PPaKIMK a3pPO30JbHOTO BelecTBa Me-
TOJIOM [WHAMHYECKOTO PACCESTHUS CBETa B BOJHBIX
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CMbIBaX XBOM Ye€TbIpeX BH/I0OB paCTeHI/Iﬁ n CpaBHEHHUMN
OTHOCHUTEJDBHOI'O COJEPKaHUA Q)eHOJIbeIX COB,Z[I/IHeHI/Iﬁ
B 3aBUCHUMOCTH OT MOp(I)OMeTpI/II{eCKI/IX XapaKTEPUCTUK
n pa3H0171 IPOAO/IKUTEJIbHOCTU JKU3HU XBOM.

Meroanka

WccnenoBanust BbIMOJHEHB! HA MPOOHBIX TJIONIAI-
Kax B KOHIIE BereTalMoHHOro mepuoga (mocjaeansas ae-
kaga centsaops 2020 r.). Tlnomaaky 3a10/KeHbI Ha Tep-
puropun Boraumdeckoro caga CBIKTBIBKAPCKOTO TOCY-
JlapCTBEHHOTO yHuUBepcutera M. Ilutupuma CopokunHa,
HAXOJIAMIErocs B 4 KM K 3amany ot ChIKTbIBKapa B IPH-
roposHoii 3eyeHoit 3oHe. OObEKTaMM HMCCJEOBAHUS
ObLTH YeThIpe BUA XBOWHBIX jepeBbeB: 18+25-meTHue
cocua cubupckas (Pinus sibirica Du Tour) u cocHa
o6bikHoBenHasa (Pinus sylvestris L.), 10-netunii moz-
poct nmuxThl eBponeiickoit (Abies alba Mill.) u 30+40-
nerrsts enb cubupcekas (Picea obovata Lebed.). Or6op
mpo6 XBOW TI0 BO3PACTHBIM (PpakmmsaM st MOpghoMeT-
PHYU U TIOJyYEHUST CMBIBOB Ipou3Boaucs ¢ Berseit 1I-ro
MOPSIIKA U3 HUXKHEH TPETH KPOHBI KAJK/I0T0 BU/IA B IIpe-
JleJIax BOCTOYHBIX PyM6oOB (B a3uMyTajbHOM CEKTOpE
Mexay 45 n 135°).

Memoo Junamuueckoz20 paccesanust céemad

B nocJie/iHee BpeMst cpein BO3MOKHDBIX HHTETPAJIb-
HBIX METO/IOB M3YY€HUST HAHOYACTUI[ B JAUCIEPCHOHHBIX
cpejiax MIUPOKOE PACIPOCTPAHEHUE IOy METOM JIU-
Hammaeckoro paccesaus csera (JIPC), ormocsamuiics
K HEPa3pyIIAIUM MeToJaM uccjepoBanuii. Dusude-
CKasl CYI[HOCTh METO/la 3AKJIIOYAETCS B PETUCTPAINH
BpeMeHHBIX (DJIYKTyaluil WHTEHCHBHOCTH PAaCCESTHUS
JIA3EPHOTO JIyYa B JIUCIIEPCHOIT cpejie. V3-3a GpOyHOB-
CKOTO [IBIIKEHUsI YACTHUI[ B Hell BO3HUKAIOT (PUIyKTya-
UM JIOKAJBHBIX KOHIIEHTPAIMil YACTUIl W CBSI3aHHBIE
C HUMU JIOKAJIbHbIE M3MEHEHHST ONTHYECKON IJIOTHOCTH
JINCTIEPCHOM CpeJbl, a TakKyKe MPUYPOYEHHbIE K HUM
W3MeHeHUs ToKazaTesell mpemomaenus csera. [locmen-
Hee OOYCJIOBJIEHO T€M, YTO TIPU TPOXOXKJAECHUU JIa3ep-
HOTO JIy4a dYepe3 JIOKAJbHbIE KOHIEHTPAI[MM YaCTHUI]
MPOKCXO/IUT YACTHYHOE DPACCesiHue CBeTa. YCTaHOBJIe-
HO, YTO YMCJIOBbIE TAPAMETPbI PACCESTHUsI CBETA 3aBU-
CAT OT pa3Mepa YacTHIl, MHTEHCUBHOCTH UX Auddysnu
1 BA3KOCTH SKUAKOCTH [4]. Meton He TpebyeT TipeiBapu-
TEJHHON KaJNOPOBKM, OH OJAWHAKOBO 3(h(HEKTHBEH KaK
P HU3KUX KOHI[EHTPAIUAX YACTUI[, TaK M MPU HAJH-
4y ux arperatoB. MamepsieMbrii pasmep (amamerp)
yacTuil Kosebmercss ot 0,5 HM 10 HECKOJIbKIX MUKPOH.
Jlist Metojia XapakTepHbI HEBBICOKAs Cce6ecTONMOCTb
n3MepeHnil, HU3Kas HOTPENIHOCTh M 3KCIPECCHOCTb.

ITodzomoexa cmvieo08 ¢ xeou
0151 epaAnYI0MEempPUUECK020 aHAU3d
u Yd-cnexmpockonuu

B crekjsHHbIe cTakaHbl HOMeLAIM 06pasiibl XBOK
B KosmvectBe 30 mT. KaXJIOH BO3pACTHON (QpaKinu
U 3a]uBaIy JleMoHU3UpoBanHHoil Bogoit (50 ma). [lanee
CTaKaHbl IEPEHOCUIN B YJIbTPa3ByKOByIo BamnHy Car-

dup Y3B-5,7 (paGouas wacrora 35 k[1, MomHocTb
rereparopa 150 Br), B KOTOpoil MpoBoOAMIaCh yJAbTPa-
3ByKOBag 06paboTKa 0OpasioB B TeueHWe 5 MuH. [[is
orpesieieHnsT Pa3MEePOB HAHOYACTHUI[ B MPO6AX UCIIOJIb-
30BaJM JTa3epHbIN anammusatop ZetaSizer Nano ZS (Mal-
vern Panalytical, BeaukoGpuranus). /nanasoH usMe-
pennst gactui] — ot 1 10 10000 um. /s Kaskgoit mpoOsI
IPOBO/IIJIOCH IIECTh M3MEpPEHWl CpeJHero 06beMHOTO
auamerpa gactur] (D, HM). [IIs1 KaXXI0T0 H3MepeHIs
ONTHUMAJIbHOE BPEMsI HAKOILIEHUSI BPEMEHHOW aBTOKOP-
PENSIMOHHO (DYHKIIMN WHTEHCUBHOCTU PACCESTHHOTO
U3JIyYeHHs] OIPEIEJSIOCh TIPOTPAMMHBIM O6GecredeH -
em mpubopa aBromarmuecku. [locse mpoBoanIoCh uUX
ycpeanenue. O6beMHOe cofiepskanue ppakimii HaHOYa-
cTuil B 06paslliaX pacCYMTAHO WHTErPAJBHO IO COOT-
nomenuio (%) mmomaau Guryp, ONUCHIBAONINX JaH-
HbIe paclpeieleHusT YacTUIl TI0 pa3MepaM B JIMHENHBIX
Koop/mHarax. Y D-CHeKTPOCKONUI0 BOJHBIX CMBIBOB
xBoW TpoBOaMIN Ha criekTpodoromerpe Solar PB2201
(3A0 «CrnekTpockonusi, ONTHKA 1 JIa3epbl — aBaHTap/l-
Hble paspaboTkn», Benapycs).

Pe3y braThl 1 00CYyKAeHHE

Jacmomnoe pacnpedesienue uacmuy
aspo301bH020 éeutecmeéd no pasmepam
6 BOOHBIX CMBIBAX ONUHHOXEBOUHLLX
pacmenuii (cocna cubupckas
u cocHa o6vIKHOBEHNAs1)

CpaBHeHle TPaHYJOMETPHYECKOTO COCTaBa aspo-
30JIbHOTO BEIECTBA II0 BO3PACTHBIM (PPAKIUSM B BOJI-
HBIX CMbBIBAaX [IITMHHOXBOWHBIX PpAaCTeHUil IOKa3aJo,
YTO AMANa30H [MAMETPOB YACTHIl B ISITH BO3PACTHBIX
(paxuax xBom cocHbl cHOUPCKOIl cocraBiser ot 70
1o 2000 am. Pacnipesesenne yacTHIl IPENMYIECTBEHHO
6umozamproe. Heo6xoqumo orMeTnThb, 4To D)y KOME6-
Jetcs B uaTepBaste 135—357 HM u Kakoro-au6o BpeMeH-
HOTO TPEH/Ia B YBEJIMYEHUU YACTUI[ HE OOHAPYKUBAETCS
(puc. 1, A-1—A-5). Comnocrapjenune rpaHyJIOMeTpUYe-
CKOTO COCTaBa a3pPO30JIBHOTO BEIIECTBA MO BO3PACTHBIM
(bpakimsM B BOAHBIX CMBIBAX COCHBI OOBIKHOBEHHOI
MTOKA3aJI0, YTO [MAMA30H Pa3MEPOB YACTHUI[ TPEX BPEMEH-
HbIX ¢pakimii cocrapasger 60—1500 um. B cootHoMIE-
HUU Pa3MePHbIX (PPaKIuil OYeHb CHJIBHO TPeobsajaer
pomst Meaxux dacrun (60—150 um). IIpu stom D, xo-
Jebsiercs B maTepBase 161—273 UM, u Kakoi-mm6o mps-
MO CBSI3M POCTA CPEIHETO [UaMeTPa YaCTUI[ a3PO30Jib-
HOTO BEMIECTBA C YBEIMYEHUEM IIPOJO/LKUTETHBHOCTH
SKM3HM XBoM He oOHapyskupaercs (puc. 1, B-1—B-3).

TakuM 06pa3oM, TpaHyJIOMETPUYECKHUIT COCTaB IUC-
MEPCHOTO a3PO30JIbHOTO BENIECTBA B JJIMHHOXBOWHBIX
PACTEHUSIX XapaKTEPU3YETCST MPEUMYIIIECTBEHHO OMMO-
JNAJBHBIM pachpeziesienneM. B cooTHommennn ¢paximit
CHIbHO Tpeobamaer Menkas ¢ppaxuus (pasMepsl YacTUIl
60—200 uM), a O6mMI AMANA30H pa3MepoB YACTHI] CO-
crapnger 60—2000 um. D, Bapbupyer B uHTepBaje
135+161—273+357 uM, U Kakou-mubO TPSMON CBSI3U
pocTa CpemHero auaMerpa YacTUI[ adpPO30JbHOTO Be-
[IECTBA C YBEJIMYCHUEM TPO/IOIKUTETbHOCTH >KIU3HU
xBou He o6HapyskuBaercsi. OHAKO CPABHEHME BEJINYUH

rpaHyJIOMeTpI/I‘leCKI/[ﬁ COCTaB OCEBUIEro adpo30JIbHOI0O BE€UIECTBA U COOTHOLIEHUE (beHOJlebIX COe/THHEHHIA. .. 123
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Puc. 1. paHymOMETpUYECKUH COCTaB a3pO30JIbHOTO BENMIECTBA B BOAHBIX CMBIBAX Pa3HOBO3pacTHOH xBom (/—5 — BO3pacT XBOW,

aer): A — cocHbl cubupckoit (Pinus sibirica Du Tour); B — coctbl o6bikHOBeHHOl (Pinus sylvestris 1.); B — muxrtsl eBporeii-

ckoit (Abies alba Mill.); T — emm cubupckoii (Picea obovata Lebed.); n — umcno maMepeHHOH XBOM B BBHIGOPKE NMPH pacyeTe
JIUCTOBON MOBEPXHOCTU MO KaX0i Bo3pacTHOl dpaxiuu

ONTHYECKON TUIOTHOCTH B BOAHBIX CMBIBAX COCHBI CH-
6UPCKOIT 1 COCHbI OOBIKHOBEHHON! BBISIBUJIO CYyIIECTBEH-
Hble PA3/INyMs, KOTOPBIE JAI0T OCHOBAHHE IIPEINOJa-
raTb, 4TO XBOsI NOCJIe/{HEl 3arpsi3HeHa CHJIbHEe.

Jacmomnoe pacnpedeenue uacmuy,
as3po3o01bH020 éeuiecmea no pazmepam
6 BOOHBLX CMBIBAX KOPOMKOXBOUHBIX
pacmenuil (nuxma esponeiicKas
u eav cubupckast)

CpaBHeHMe TPaHyJOMETPUYECKOTO COCTaBa a’po-
30JIbHOTO BEIEeCTBA TIO0 BO3PACTHBIM (DpakiusIM B BOJ-
HBIX CMBIBaX KOPOTKOXBOWHBIX PACTEHUN TIOKA3ao,
YTO MaMETPbl YaCTHI[ B YETbIPEX BO3PACTHBIX (hpak-
IUSIX XBOU TMXTHI €BPOIENCKON TONaIai0T B UANa3oH
ot 50 no 1800 uM. Pacupenenenne yacTuil mpeuMyiie-
CTBeHHO OuMojanbHOe. B cooTHOIIEHNM pa3MepHBIX
dpakiuii 04eHb CUJIBHO MPEOOIATACT [OJT METKUX
vactur] pasmepamn 50—100 am. Ilpu stom D, Kome6-
sercs B uHTepBase 78—199 HM; MOKHO 3aMeTUTb, UYTO
CO CTapeHueM XBOM IUXThl €BPONEHCKON CpeaHuit
[UaMeTP YaCTHI[ a3PO30JIbHOTO BEIeCTBA  PacTer
(puc. 1, B-1—B-4). Comnocrasietue rpaHyioMeTpuye-
CKOTO COCTaBa a3pPO30JIBHOTO BEIIECTBA TIO0 BO3PACTHBIM
¢pakiusM B BOAHDBIX CMbIBAX €M CHOMPCKOI MOKa3a-
JIO, UTO pa3Mep YacCTHI[ B YETBIPEX BO3PACTHBIX (hpak-
nugax Jgexur B uHTepBase 50—1200 um. Pacnpenene-
HUE [PEUMYIIECTBEHHO OUMOJAIbHOE CO 3HAYUTED-
HO#l aucnepcueii. B cooTHomenun pa3MepHbIX ¢pak-
Uil OYeHb CUJIbHO TPe06IaJaeT 10Js MEJKUX YacTUI
(50—140 mm). Co crapeHneM XBou eau cUOUPCKOIL D,
UMeeT TEH/EHIIUIO K YMEHBIIEHHIO.

TakuM o6pa3oM, s BceX 06pasiloB XBOM OGIINM
SIBJISIETCST TO, YTO T'PAHYJIOMETPUYECKHU COCTAB Pa3HO-

BO3pACTHBIX (PAKIUNl XBOM XapaKTePU3yeTcs: OUMO-
MaJbHBIM pacipee/leHeM HaHOYaCTUI[, a B COOTHO-
IIEHIH Pa3MePOB IIPEUMYIIECTBEHHO IPe06IaaoT MeJ-
KM€ YaCTHUI[bI, J0JISI KOTOpbIX gocruraer 91—96%. Iro
06CTOSITEJIbCTBO TI03BOJISIET TIPEAIIOJNOKUTD, YTO KPYII-
Hble YaCTHUIbI Ha TIOBEPXHOCTH XBOW MOTYT TIPe/CTaB-
JATh cOo60ii MPOYHbIE arperatbl M3 60Jiee MEJKUX dac-
TUIl. ITU TEPBUYHbBIE YACTHUI[BI B TAKUX CKOTIEHHSIX
COEIMHEHBI CUJIAME MEXMOJIEKYJ/ISIPHOTO B3aUMOIENCT-
BUs. ATPErmpoBaHue MEJKUX YaCTHIl COMPOBOKIAETCS
ux ykpynHenneM (yBeJIMYeHHEM pasMepa M MacChl ar-
peraTtoB), YTO OTPA’KAETCA B YMEHBIICHUM UX YHC/Ia
B o6beMe BOJHBIX CMBIBOB XBouW. [lpyrumu cioBamu,
MPOIECC arperauy MeJKUX YacTUI[ Ha MOBEPXHOCTU
XBOW TPHUBOAUT K (HOPMUPOBAHUIO BTOPUYHBIX KPYII-
HbBIX YACTHI].

Y dD-cnexkmpockonuss 600HbIX CMbLBOE
pa3noeo3pacmnoii xeou

Ha puc. 2 npuBeseHbl CHEKTPHI TOTJIOMEHUA BOJI-
HBIX CMBIBOB XBOM PasHbIX HOPOJl. XOPOIIO 3aMeTHO,
YTO BOJHbIE CMbBIBBI BCeX 06Pa3I0B JOCTATOYHO CHJILHO
morsomaiorT usnyderne B Y D-obsactu, mnpu  aToM
MHTEHCUBHOCTb TIOTJIOMIEHUSI ITIOCTEIIEHHO ocaabeBaer
pu nepexojie B 06/1acTh GoJiee JIMHHBIX BoJH. Takoe
[OBEIEHNE XapaKTEPHO NPU HAJIMYUM PaCCEMBAIONINX
JIMCIIEPCHBIX YacTHI[. B TO e BpeMs Ha CHEKTpax
UMEIOTCA XapaKTepHbIe [ Ka)KJIO0r0 TUIIA HOPOJ 30HbI
norsouienus. Tak, [ pPasHOBO3PACTHOII XBOU €/
HAGMOAAI0TCA TP yYacTKa MOIJIONIEHHS B AUANA30HE
qimH BoH 250—400 aM ¢ Mmakcumymamu nipu 274, 306
u 322 uM (puc. 2, I-1). /lna xBou nuxThl HAGIIOLAETCA
TOJIBKO OJIHA $IBHAS 30HA MOIJIONIEHHS C MaKCHMYMOM
okoso 270 um (puc. 2, B-I). B cayyae XBOM COCHBI
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0,3 1 0,3

-\
AR
1\_ \ — 1 rox
Wy  emee—- 2 roga
\
0,2 \ \ - === 31012 0,2 L‘
----- 4 roga W
A FN\.'N e 5 mer AN
W
0,1 0,1+
L : -'-'-".- -~ I~
s = - T e .
0,0 ] 1 ] ‘----I-_---_I----"'I' 0,0
b
a
3
&
T
=
2
g
g
]
g
E
=)
o
B
T
0,0 0,0
200 250 300 350 400 450 500 200 250 300 350 400 450 500
A, HM A, HM

Puc. 2. Y@®-crekTpbl NOMIONIEHNS BOAHBIX CMBIBOB PazHOBO3pacTHbIX (pakuuil xBou (I): A — cocHbl cnbupckoii, B — cocHbl

00bIKHOBEHHO#, B — mmxThl eBponeiickoit, I' — enn cuGupckoii; Y M-creKkTpbl MOMJIOMIEHUST BOJHBIX CMBIBOB OJIHOW BO3pacTHOMN

dpaxuun (I1): A — cocubl cubupckoit (3 roga), B — coctbr o6bikHOBeHHOM (2 rona), B — muxrel eBponeiickoit (4 roga), I' — enn

cubupckoii (4 roga); 1 — MCXOAHDBIHA CHEKTP, 2 — CHEKTP, TOJTYyYeHHBIH TOCJAe MECAUYHOrO OTCTAMBAaHWsA, 3 — CIEKTDP, XapaKTepu-

3YIONUN KPYIHBIE OCEBINNE YACTHI[, TOJYYEHHDIH MyTeM BBIYMTAHUS 3HAYEHU ONTHYECKON IMIOTHOCTH [0 W MOCJE OTCTANBAHMS,

4 — crekTp, XapaKTepu3yIolMii MeJKHe OCEeBIINe YACTUI[bI, MOJyYeHHbIE IyT€M BBIYNTAHUS 3HAYEHUN ONTHYECKON MJIOTHOCTH
JI0 ¥ TI0CJIe TIeHTPU(YTrupoBaHIs

OOBIKHOBEHHOI Ha CIEKTPAaX MMEETCS TPU MaKCUMyMa:
282, 324 mn 370 um (puc. 2, B-1). Ha cmekTpe cMbIBOB
XBOM COCHBI CHOMPCKOH HAOMIOJAETCS TOJBKO OIMH
nosoruil muk B untepsane 260—300 um (puc. 2, A-1).
OTH yYacTKU MOTYT CBHU/ETEJbCTBOBATH O HAJIMYUH
B Ipo6ax cMbIBOB (peHoMbHBIX coeanHenuit (praBoHbl,

(daBoHONABI, (PEHUJINPONEHBI, XWHOHDI), BXOASNINX
B cocraB XBou [ 3, 6].

3ametHoO, 4To cojiepkanue (heHOJTbHBIX COeIMHEHn
YBEJIMYUBAETCS C BO3PACTOM XBOU. JTO OOCTOSITENHCTBO
MOJTBEPIKIAeT paHee ycraHoBjeHHbI dakr [7]. Cun-
TaeTcsl, YTO Takask 0COOEHHOCTDh CBs3aHa CO CHUYKEHUEM
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OBOJIHEHHOCTH KJIETOK NPU CTapeHWH W WX JUTHU(U-
kamueil. Ho Torza B JaHHOM KOHTEKCTe aHOMAaJbHOE
yBeJIMYEHne cojepKaHus (PEHONbHBIX — COEJAMHEHUM
B IBYXJIETHEH XBO€ COCHBI 06bIKHOBeHHOH (puc. 2, B-1)
U PE3KOe WX CHHUKEHWE B TPEXJETHeH TpeOyloT MHOrO
00bsACHEHUS.

YdDd-cnekmpockonust 600HBIX CMbIEOEG
pPa3nHoeo3pacmuoii xeou
nocae uenmpudgpyeuposanus

ITocne cpaBauTebHOTO aHammM3a Y M-CeKTPOB BOJI-
HBIX CMBIBOB PA3HOBO3PACTHOW XBOW YETHIPEX BUIOB
pacTeHmii 3KCIEPUMEHTHI C BOJHBIMU CMBIBAMU XBOU
6t mpogosukensl. Ha puc. 2, A-II-T-IT mokasamo
U3MEHEeHUe ONTHYECKOU IMJIOTHOCTH IMOJYYEHHBIX IOCTe
MecsIla OTCTAaMBaHUs U TOCJEAYIONEro eHTpudyrupo-
BaHUS BOJIHBIX CMBIBOB XBOH. [TyTeM BbrumTaHus Criek-
tpoB: 1) 1o m mocne orcrampanms (puc. 2, A-TI(3)—
[-11(3)); 2) no u nocne nentpudyruposanust (A-11(4)—
T-11(4)), nosy4eHsl CHEKTPHI MOTJIOMEHNS, XapaKTePH-
3YIOIINE OCEBIITNE YaCTHIIbI. B 1epBOM ciydae OoTMeueH-
HOE CHUZKEHIE ONTUYECKOI TJIOTHOCTU CBU/IETEIHCTBYET
06 ocelaHNN KPYIMHBIX, & BO BTOPOM — MEJKIX (PpaKITmii
yacrui. MeJikiie, B OT/JIMYNE OT KPYNHBIX, HE HMEIOT
B Y D-criekTpax XapaKTePHBIX JJsI XBOU TMOJOC TOTJI0-
IIeHKsI, HaOII0aeMbIX B NCXOAHBIX crrekTpax (A-II(7)—
[-11(7)).

BoisiBsienHble 06CTOSTEIHCTBA MOTYT CBUETENBCT-
BOBAaTb O TOM, 4TO BbIGPOCDHI (DEHOJIBHBIX COETUHEHUI
(IPOAYKTOB BHYTPUKJIETOUHOTO MeTabosm3Ma) o6pasy-
10T C a3pPO30JIbHBIM BEIECTBOM HAa MOBEPXHOCTH XBOU
OTHOCHUTEJIBHO IIPOYHBIE arperaTbl — BTOPUYHBIE Opra-
HUYECKHe aspo30Ju. Takast BO3MOKHOCTH IIpeoOpa3oBa-
HUg Ta3000pa3Hoil HopMbl (PEHOJbHBIX COEUHEHMI
HoKa3aHa BO MHOTHX pa6orax (mampumep, [8, 9]). Itu
nepBudHbie (DEHOJbHBIE COEIUHEHUsT MOYKHO paccMart-
pHUBaTHb B KauecTBe CBOEOOPA3HBIX MPEKYPCOPOB BTOPUY-
HBIX OPTAaHMYECKUX adPO030Jieil, KOTOPbIe MOKHO OOHA-
PYKUTDb U 0XapaKTepH30BaTh € moMotibio Y D-crekrpo-
Merpuu. IlocsiesiHee BO3MOXKHO, MMOCKOJIBKY (heHOJIbHBIE
COEeIMHEHIST IMEIOT XapaKTEePHbIE CIIEKTPDI TTOTJIOIEHISI
B ompejiesleHHbIX o6nactax Y d-crekrpa [10].

Ocob6ennocmu o6pasoeanust 6MOPUUHBLY
opz2anuvecKux a3po3oeil 8 noJoze
X6801iH020 Jeca

Cunraercst, 9To 06pa3oBaHie BTOPUYHBIX a’dP0O30-
Jeft ¢ yyactreM (PEeHOJTbHBIX COeUHEHWH TTPenMyIecT-
BEHHO CBSI3aHO C UX KOHJEHCUPOBAHUEM Ha MOBEPXHO-
CTH HAHOMCIIEPCHOTO a3’po30JbHOrO BemiectBa [11].
Hanuuue takux coeuHeHuit GbLIO yCTAHOBJIEHO B XO/I€
3KCIEPUMEHTOB TI0 OIPE/IEJIECHUIO ONTUYECKON TLIOTHO-
CTH BOJIHBIX CMBIBOB Pa3HOBO3PACTHOI XBOM IOCJI€E TI€H-
tpudyrupoBanud. Ho Bo3MOKeH U JIPyToil MeXaHU3M
X 00pa3oBaHus B TOJIOTe XBOWHOTO Jieca, a UMEHHO —
apdaopecrientiug. ITO MOBEPXHOCTHOE SIBJIEHUE CBS-
3aHO ¢ MWTpaIyeil PeHOJbHBIX COeNHEHUI B COCTaBe
TPAHCIUPAIIMOHHON BJIAaTM U €€ WCIapeHueM U IocJje-
JYIONIUM KPHUCTAI000pa30BaHIeM 110/ BausiHueM Y D-

N3JyueHus n CBOéOﬂHOpaﬂI/IKaJIbHOl'O OKMCJIEHUA Ha I10-
BEPXHOCTH XBOU.

Mexanusm zenepupo8anusi MOPUUHBLY
op2aHuuecKux asapo3oJieilt U NOCMynaeHus
ux 6 nosaoez aeca

[Ipu TpaHCcnupamnuu BJArd OJHOBPEMEHHO IIPOMC-
XOJWUT U yJaleHHe ra3000pa3HbIX MPOAYKTOB KJIETOY-
HOrO MeTaGoJIM3Ma, KOTOPbIe BO BHEIIHEH Cpejie TIpeTep-
MeBAIOT OTpe/leJieHHble XUMUYECKHe MPeoOpa3oBaHus,
U3MEHsISI TEM CaMbIM CBOIO XMMHUYECKYIO AKTHBHOCTD
1 9acTo — cBoe (ha30Boe COCTOSHNE, Mepexos M3 ra3o-
00PA3HOTO B JKU/KOE, U3 JKHUKOr0 B TBep/oe. Busyaib-
HO 3TO HEPEIKO OOHAPYKUBAETCSI B BUJE COJIEBOI MPH-
chmKn (COMEBBIX BBHIMOTOB) HAa TMOBEPXHOCTU JIMCTHEB
(B aHIIOA3BIYHOI JIMTEPATYPE TIOAOGHBIH TPOIecc 060-
3Havaercs cioBocoderanueM salt efflorescence n nepe-
BOJIUTCS KaK BBIBETPUBAHME KPHCTAJJIOB; BBII[BETAHUE
COJIM; COJIEBDIE BBILBETDI).

[TpumepoM addJiopeciieHIINN MOKET OBbITH OIHCa-
HUe MeXaHn3Ma 06Pa30BaHUs COJIEBBIX BBLIIIBETOB HA MO-
BEPXHOCTH TPaBBbl B 3aCYNIUBBIX YCJOBHSX HA TE€PpU-
topun Boicokoro Besbga B Mnymananra, IOAP [12].
MunepasibHBIN COCTaB COJIEBBIX BBII[BETOB HCCJIEI0BAH
C TIOMOTIBIO PEHTTEHOBCKOW andpaxromerpun, audde-
PEHIAJIBHOTO TEPMUYECKOTO AHAIN3a, CKAHUPYIOMIENt
9JIEKTPOHHON MHKPOCKOIMU U XMMHYECKOTO aHAJIN3A.
B pesyJibTate GblJIO BBISIBJIEHO, Y4TO MHUHEPATOTHYECKUI
MapareHe3nc COJIEBBIX BBIIBETOB O0PA30BAH TEHAP/IH-
TOM, GJI0O3IUTOM, THIICOM, Ku3eputoM. ABTOpHI [12] 3a-
KJIIOYAI0T, YTO BCE 9TH MHUHEPAJIbI 06PA30BAUCH B CY-
XOU TIepuoji B TeUYeHWe IIeCTH MecsieB. Takske MpH-
BEJIEHBI PE3YJIbTATBI PACYETOB, MMOKA3BIBAIOIINX, YTO
npUMepHas CKOPOCTh ocaxeHus TeHapauta (manbosee
YacTO BCTPEYAIONIErocss MHUHEpaia B HCCJIEJOBAHHOM
MHMHEPAJbHOM TIapareHe3uce COJIEBBIX BBII[BETOB) MO-
sxkeT coctasasath 10 11—15 v/m? [12].

Ciiestyer OTMETUTD, YTO BCE yKA3aHHbIE MHUHEPAJIBI
MPEJICTABJSIOT COOOU JIETKO PAacTBOPUMBIE B BOJIE MH-
Hepasbl u3 Kiacca cyiabdaros. Kak comytcrByiorine
MUHEPaIbl OHM OcakaaioTcst u3 Gorathix Na,SOy pac-
TBOPOB. B yCJIOBUSIX OTHOCHTEIBHO HEBBICOKHX TeMIIe-
paryp Bosayxa (+20 ... +30 °C) ux BblllajieHue U3 pac-
TBOPOB OCYIIECTBJISIETCSI B BUJIE KPUCTAJLJIOTHIAPATOB.
OpHako ecM NPUHSTH BO BHUMAHUE JIaHHbIE MO MUHE-
pasormueckoMy coctaBy [12], rme ykaspiBaeTcsl HaJIu-
yie Kusdeputa, addropeciieHius 06HAPYKUBATACH
6bl B CyXOil TIepmoJi He TOJbKO HAa PaCTUTETbHOCTH,
HO ¥ Ha IOBEPXHOCTHM MOYBBI, HO 06 atoM B [12]
He yrnomMmwHaercs. He coMHEBasicb B IOCTOBEPHOCTH
JIAHHBIX, TIPUBEIEHHBIX HCCJEIOBATEISAME 110 MHUHEpa-
JIOTHYECKOMY COCTaBY COJIEBBIX BBII[BETOB, B3SITHIX
C TIOBEPXHOCTH PACTEHHii, MOKHO IPEIIIOJI0KUTb, YTO
MOSIBJIEHNE KU3E€PUTA B UX COCTABE SIBJSIETCS CJIECTBU-
€M OCaK/IeHHS MHUHEepasa Ha MOBEPXHOCTb TPaB B BH/E
CYyXHX a3po30JIeil.

B aroit cBsI3u HEOOXOJMMO TOSICHUTD CJIeyIolee.
Kusepur — munepas, BoAHBIN cyiabdar Marausa. B ero
cocras Bxogar: MgO — 29%, SO3 — 58%, H,O — 13%.
[Tpu Tymane, o KOTOpoM B cTaThe [12] ymomuHaeTcss Kak
06 OHOM U3 HEOOXOJMMBIX YCJIOBHIl TIOSIBJICHUS COJIe-
BBIX BBIIIBETOB HA IOBEPXHOCTHU PACTEHHIA, STOT MUHEPAJI
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HUKaK He MOr 00pa30BaTbCsl, MOCKOJDBKY BO BJIA’KHOM
BO3/[yXe KH3EPHUT IOKPbIBAETCS ILIEHKOH asrcoMuTa —
BogopacteopuMoro Munepaaa (MgO — 16,3%, SOz —
32,5%, HyO — 51,2%), TaksKe OTHOCAIIErOCS K KJIACCY
cysabdaToB. B ONUCHIBAEMBIX YCJIOBHSX KHU3EPUT MOT
06pa3oBaTbcs TOMBKO 3a cUeT MeTaMopdu3Ma 3MCOMU-
Ta TPU €r0 JETUAPATAIIMA B YCIOBUSIX HU3KOH OTHOCH-
TEJbHON BIQYKHOCTH U BBICOKOH [THEBHOI TeMIIepaTyphl.

BMecTe ¢ TeM M3BECTHO, YTO PA3BUTHE KOHBEKIIUU
u TypOyJIEHTHOCTH B TIPU3EMHOM CJIO€ BO3/yXa OIpe-
JIEJISIETCST TPAMEHTOM M CYTOYHBIM XOJIOM TEMITEPATY-
pol B geareabroM caoe (0,01—0,5 M), koropbie B 1,5—
2,0 pasa mpEBBINIAIOT 3TH K€ MOKA3aTeNd, PErucT-
pupyembie Ha BbicoTe 2 M. Kak mokasano B [13—15],
B TaKUX YCJIOBHUSIX MOKET WHUIIMUPOBATHCS BUXPEBOM
3aXBaT U BBIHOC a3pPO30Jisi C MOBEPXHOCTH 1OYBbI. [lo-
3TOMY SIICOMHT MOT MONACTb B IPU3EMHBIN CJIOH BO3/Y-
xa, Oy/y4yl 3aXBaYeHHBIM IIOTOKAMU BO3/yXa C MOBEPX-
HOCTH TIOYB B pe3yJbTate TepModopesa ¢ IOCIeLyo-
UM 1Ipeo6pa3oBaHneM B KU3EPHUT B MOTOKE TOPSIYEro
BO3/[yXa W CYXHM OCaX/JIEHHEM ero B pe3yJbTaTe Tep-
MOIPEIUINTAIIT HA <XOJIOJHON» TMOBEPXHOCTH IIyC-
TBIHHOU PACTHTEJBHOCTH.

NsBectno, uro Tepmodopes (ymaneHwe yacTui
a5p030Jiell OT HATPETOH IOBEPXHOCTH) M TEPMOIIPEIH-
matanus (OcakeHre 4acTuIl aspos3oss Ha Gojee Xo-
JIOZIHBIX YaCTSAX MOBEPXHOCTH) — ClennduIecKue CBoii-
crBa aspososeir [16]. IIpu atoM BO3AyX mpo3paveH
JUISL COJIHEYHOHN pajiMaliuy, M03TOMY €ro TeMIieparypa
3aBUCHT OT HArpPeBa a3PO30JIbHBIX YACTHII, & UX HAIPEB,
B CBOIO OYepe/lb, 3aBUCUT OT HUHTEHCHBHOCTU COJTHEYHOI
pamuaruu. CieoBatebHO, YeM GOJIbIlle YACTUI[ B T10-
IPaHUYHOM CJIOE, TeM BBIIIE €r0 TEMIEpaTypa, TeM akK-
TUBHEW WIET MOJIEKYJISIPHOE IepeMEITnBAHNE: TIPU Ha-
rpeBe YaCTHUIl YaCTh UX KMHETHYECKON SHEPTHH Tepea-
€TCs MOJIEKYJIaM BO3/[yXa B IMIOTPAHUYHOM CJIO€.

Axmusauus 6mopuuHbIX OP2AHUUECKUX AIPO-
30.1edl 1 TOC/IeAyIolee UX IOCTYIUIEHHE B IMOJIOT pac-
TUTEJbHOCTH HAYMHAETCS B NOZPAHUYHOM CJloe. B 3a-
BUCUMOCTH OT PacCIIpeleJIeHUsI CKOPOCTU ¥ BO3YIITHOTO
MOTOKA MOTPAHUYHBII CJIOW MOKET OBbITh TypOYJIEHTHBIM
u samuHapubiv [17]. [Just mypOyaenmnozo norpaHuy-
HOTO CJIOSI XapaKTEePHO HeJIMHEIHOe paciipe/ieieHIe CKO-
poctu (puc. 3, @). B zamunapnom morpaHudHOM CJI0€
CKOPOCTb BO3/YIIHOTO MOTOKA W3MEHSIETCS JIMHENHO:
or 0 Ha TBep/I0il TIOBEPXHOCTU JI0 U HA T'PAHUIIE CJIOS
C BO3/YIIHBIM MOTOKOM. I13-3a 11epoxoBaTocTu MOBEPX-
HOCTH MEX/y JaMUHAPHBIM MOTOKOM U TBEPOIl I0-
BEPXHOCTBIO pacrosaraercss 6ydepHbIil TOACAON ¢ Hy-

a 6

Puc. 3. Tlorpanmunbii colf u ero oTpois: i' — TypOymeHTHbIit

caoit, h? — namunaphblit cioit, h® — Gydepubiit moacaoi (a);

1 — IOBEPXHOCTD TeJa; 2 — TPaHNIla HOTPAHUYHOTO CJI0ST; 3 —
rpaHuLa OTpbiBa MorpaHu4Horo cjios (6)

JIEBOIl CKOPOCTBIO BO3/yHIHOro mortoka. IIpm ysesue-
HUU CKOPOCTH BO3IYLIHOIO IIOTOKa JIAMUHAPHBIH CJI0ii
MepexoauT B TypOYJEHTHBI W €ro TOJIIMHA CHJIBHO
YMEHBIIAeTCA.

Bosepamnoe meuenue u ompsvié nozpanuy-
H020 c05. OCOOEHHOCTDIO MOIPAHUYHOTO CJIOST SIBJISI-
€TCSI €ro CBOMCTBO JIONyCKATh MPH HEKOTOPBIX 06CTOSI-
TeJbCTBAX BO3HMKHOBEHNE BO3BPATHOTO TEUYEHUS B He-
TOCpe/ICTBEHHO 6mM30cTH OT moBepxHOCTH. C 3THM
CBOWCTBOM CBSI3aHbl OMPbLE NOZPAHUUN020 CJIOS OT TI0-
BEPXHOCTHU 1 BOSHNKHOBEHNE BUXPEBOil 30HbI B 06JIaCTH
U3MeHeHusl rpajueHTa aasienns. Heob6xoaumoe ycio-
BUE OTPbIBA IIOTPAaHUYHOTO CJIOST — IIOBBIIIEHUE JaBJe-
HUS B HANPaBJCHWN [BIDKEHNS BO3AYITHOTO IOTOKA.
ITpn o6TexaHn¥ BO3AYIIHBIM ITOTOKOM KPUBOJMHEHHOM
UM IIepOXOBATON MOBEPXHOCTH JAaBJCHUE W CKOPOCTH
B Pa3HbIX TOYKAX IOBEPXHOCTU Oy/1yT HEOJANHAKOBBIMU
(puc. 3). TIoCKOIbKY JaBJ€HUE BIONb [BUKEHUS BO3-
JYITHOTO TIOTOKA PACTeT, a €ro CKOPOCTb BHU3 IO MPO-
(b1ITI0 TOTPAHIYHOTO CJI0ST YMEHbIIAeTCsI, TO TOJ| BJIH-
HHIEeM Pa3HOCTH JjaBJieHnil BOSHUKaeT BO3BpPaTHOE JIBUKe-
Hue raza. IIpu aToM npozposnbHOE JBUXKEHHE BHEHIHETO
BO3/JYIIHOTO TOTOKA HaJ TOBEPXHOCTHIO IPOJOJIKAET-
¢, TOJBKO HECKOJIBKO OTKJIOHSSCH OT TIOBEPXHOCTH M3-
3a 06paTHOTO TedeHUs ra3a. BO3HHKHOBEHNE BO3BpAT-
HOTO TEUEHHS NMPUBOANT K 3HAYUTEJBHOMY YTOJIEHHUIO
MOTPAHUYHOTO CJIOSI, TOTepe ero yCTOWYMBOCTH M OT-
PBIBY BO3IYITHOTO TOTOKA OT moBepxHocTu [18]. IIpo-
I[eCC OTPbIBA COIPOBOsK/aeTcss (GOPMUPOBAHUEM BHUXDeE-
BOIl 30HBI M IIOCJIEAYIONIUM IIEPEXOJ0OM K TypOyJIeHT-
Hoctu. Ilpesanosaraercs, 4To ¢ MOO6HBIM MEXaHU3MOM
HapyUIeHHs YCTOWYMBOCTH MOTPAHMYHOTO CJIOST CBSI3aH
TpoIiecc TOCTYTICHNS BTOPUYHBIX OPTaHHYECKUX a3po-
30JIell B [IOJIOT JIeca.

Ycaosus ¢popmuposanus myp6yrenmuocmu
6 nosioze seca. Passutnue TypOyJIeHTHOCTH B IIPH3EM-
HOM CJIo€ BO3JlyXa OllpeJessaeTcs rPaJueHToM U CyTou-
HBIM XOJIOM TEMIIEpPATypbl B JesdTeJbHOM cioe. B uecy
POJIb JIESATEIbHO} MOBEPXHOCTH EPEXO/UT K KpoHaM [19].
B sacmyo moroxy mOBepXHOCTb KPOH CHJIBHO HarpeBa-
eTcd 3a cyeT IPUTOKa cojHeyHoll paguanuu. IIpu atom
BeJIITYMHA HArPeBa JIECHOW PACTUTEJbHOCTH W3-3a HEOA-
HOPO/IHOTO paciipefie/ieHns COJHeYHOI pajualuu 1 TeM-
meparypnl B nosiore jeca [20] Gymer MeHATbCS Ha pas-
HBIX YPOBHAX JpeBocTosi. Takoe pacrpesejeHue TeM-
nepaTyp cosfaer GJArONpPUSTHbIE YCJIOBUS JUUISI Pa3BH-
THS KOHBEKIMM WU TypOyJEHTHOCTH B IIOJIOTE Jieca
1, CJIeI0BaTeIbHO, CHOCOOCTBYET aKTHBU3ALUU TypOy-
JIEHTHOCTH B KPOHaX JIePeBbeEB.

3akoyenue

[IpuBeserbl pe3yabTaTbl CPABHUTEJNbHBIX HCCTE-
JIOBaHUI TPAHYJOMETPUYECKOTO COCTaBa HAHOIUCIIEPC-
HOH (ppakiuy aspo30JbHOTO BEIIECTBA W COOTHOIIEHWE
(beHobHBIX COe/IMHEHNIT B BOJHBIX CMBIBAX Pa3HOBO3-
PACTHOI XBOM Y€TbIPEX BUJIOB PACTEHMIl. Y CTAHOBJIEHbI
o61ue cBoiicTBa /111 BceX 06pa3iioB XBOM: I'PAHYJIOMET-
pUYECKUIl COCTaB Pa3HOBO3PACTHBIX (PPAKINl XBOU
XapakTepuayercss GMMOJAJbHBIM pacipe/eIeHueM Ha-
HOYACTHI], & B COOTHOIIEHWHN pa3MepoB TPeolaaaaroT
MeJIKFE YacCTHIbI, [0 KOTOPbIX gocturaer 91—96%.
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ITO 06CTOATENBCTBO TO3BOJISET TPEANOJOXKUTD, YTO
KPYIHbIE YaCTUIIbI HA MOBEPXHOCTH XBOM MOTYT TIPE[I-
CTaBJIATb cOOOI TIPOYHBIE arperarbl M3 6GoJiee METKHX
YacTHIl. JTU TIEPBUYHBIE YACTHUIIBI B TAKUX CKOTIEHUSX
COeINHEHBI CHJIAaMH MeKMOJIEKYJISIPHOTO B3anMOJEHCT-
BUsI. ATperupoBaHUe MeJKUX YaCTHIl COTPOBOXKIAETCS
X YKPYIHEHHEeM, YTO OTPA’KAeTCs] B YMEHBbIIEHWH WX
4icjga B 00beMe BOJHBIX CMBIBOB XBOH.

Y D-cnieKTpoCcKONus BOJHBIX CMBIBOB Pa3HOBO3Pa-
CTHON XBOM W TIOCJI€ OTCTAaMBaHUS, U TOcye 1eHTpudy-
TUPOBAHUS BBISIBUJIA CHUKEHNE ONTUYECKON MJIOTHOCTH,
B IIEPBOM CJIy4ae CBH/CTEJbCTBYIONIMN 006 OcelaHuu
KPYIIHBIX YacTHll, a BO BTopoM — MeJjkux. IIpu arom
mocJie/lHle, B OTJIMYUE OT IePBbIX, He NMelT B Y D-
CIIEKTPAX XaPaKTEPHBIX VIS MIOJIOC MOTJIONICHNUS (PEeHOIID-
HBIX COeIUHEHUIl, HA6II0aeMBIX B UICXO/THBIX CIIEKTPAX.

IMocrympyercsa, uTto (HeHONbHBIE COEANHEHUS
Ha TIOBEPXHOCTH XBOW 06Pa3yioT ¢ a3pO30JbHBIM Belle-
CTBOM OTHOCHTEJBHO TIPOYHBIE arperarbl, KOTOPBIE
MOXXHO paccMaTpuBaTh B KadecTBe CBOEOOPA3HBIX IIpe-
KypPCOpPOB BTOPHMYHBIX OpraHMYecKux aspososieir. Mx
AKTUBAIUS HAUYMHAETCS B TOTPAHWMYHOM CJIOE, a MOcJIe-
Jtytotiiee MOCTYTJIEHNe B TOJIOT PACTUTENbHOCTH CBSI3AHO
CO CBOHCTBOM TIOTPAHUYHOTO CJOSI JOTMYCKaTh TIPU He-
KOTOPBIX OOGCTOSITEJICTBAX BO3HUKHOBEHHE BO3BPAT-
HOTO TeYeHWs] W OTPBbIBA IMOTPAHUYHOTO CJOS OT TIO-
BepxHocTH. IIpoiiecc orpeiBa compoBoxkaaercss popmu-
poBanmeM Buxpeit. Ilpeamomaraercs, 4To MOMOOHBIIH
MeXaHU3M HWHHUIUUPYETCS Pa3BUTHEM TYPOYJIEHTHOCTH
B MIPU3EMHOM CJIO€ BO3JyXa W OIpe/lessieTcsl TPa/iueH-
TOM W CYTOYHBIM XOJIOM TeMIIepaTypbl B JeSITeJbHOM
cnoe. IIpu aTOM BesmunHa HarpeBa JIECHOH PaCTHUTENh-
HOCTH 13-32 HEO/HOPOJIHOTO paclpe/le/eHus] COJHeY-
HOUl pajuanuu B rmosiore jeca OyZeT MEHATbCS Ha pas-
HBIX YPOBHSX JPEBOCTOSI, YTO CO3/aeT 6JAronpusiTHbIE
YCJIOBHS IS PA3BUTUS KOHBEKIUM U TYPOYJIEHTHOCTH
B II0JIOTE Jleca.

Pa6ora BbITOTHEHA TIpU (PUHAHCOBOI TO/IEPIKKE
PDODU (rpant Ne 19-05-50024). J{ 7151 BBINOTHEHNST FPaH-
Ta ncnoab3oBasach mHPpacTpykrypa MOA CO PAH,
Bruiouad IIKII «Atmocdepay, co3maHHass M IKCILIya-
THpyeMas To Toc3ajanHuio. Pa6ora BBINOTHEHA C HC-
moJib30BaHneM o6opyaoBanus lleHTpa KOJIEKTHBHOTO
mosb3oBaHUA «Xumusg» Wucturyra xumun OUIL Ko-
mu HII YpO PAH.
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