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AHanu3upyIoTCs Pe3yJIbTaThl Ja3epHOI TPaHyJIOMeTpPHU HAHOJMCIEepCHOI (paKIuy oceBIIero aspo30JbHOIO
BemectBa U Y (D-CHIEKTPOMETPUN BOJHBIX CMBIBOB C TOBEPXHOCTU PAa3HOBO3PACTHOI XBOWM YeTBIPEX BUJIOB JIeCO06-
pasyomux mopoja pacreHnii. OleHeHa akTHBHOCTH 3ddopeciieHIINN (HEHOTBHBIX COEeIMHEHNII Ha IOBEPXHOCTD
PA3HOBO3PACTHOII XBOM B IEPUO/ 3UMHEr0 TOKos pacteHuil. [TokazaHa BO3MOKHOCTh 06pa30BaHMSA BTOPUYHBIX OP-
TaHNYEeCKUX aspo30Jieil B pesyabTaTe (HOTOAKTHBUPOBAHHBIX peaKInil Mex1y (DEHOTbHBIME COEINHEHUSMU U Oca-
SKJIEHHBIM a3PO30JbHBIM BelllecTBOM. OO6CYsKIaeTcsI BOBMOKHOCTD TTOCTYIIJIEHNSI BTOPUYHBIX OPTaHUIEeCKUX adpP030-
Jiefl B MOJIOT 3UMHETO Jieca MO Bo3/eiicTBieM paauoMerpudyeckoro ¢gorodopesa. Ilpeamnomnaraercs, uro ¢gorodopes
BTOPUYHBIX a3P030Jieil B MoJie yXOAAIIEro ¢ MOBEPXHOCTH CHEKHOro mokpoBa NK-usmrywenus («cHeroBoit» ¢oro-
dopes) MOKeT CyIIeCTBeHHO BJUITh HA BEPTUKAJIbHBIN 11€PEeHOC BTOPUYHBIX OPraHMYeCKUX aspo30Jiell B Iosore
XBOITHOTO Jieca 3UMOIA.

Kawuesvie caosa: nunamudeckoe paccesiHue cBera, Y D-crekrpoMerprist, agdJopeciieHnust, mondeHoIbl,
BTOPUYHBIE OPTaHMUYECKUE aspo30.i, paamoMerpmueckuii gortodopes, xBos, suma; dynamic light scattering, UV
spectrometry, efflorescence, polyphenols, secondary organic aerosols, radiometric photophoresis, needles, winter.

Bsegenne

B [1] 6bumu mpefcTaBieHbl pe3yJIbTaThl Jia3epPHOI
rpanysoMeTpunl 1 Y D-CIeKTPbI BOJIHBIX CMBIBOB pa3-
HOBO3PACTHOI XBOM, HA OCHOBAHWM Yero OBIIO BBICKA-
3aHO TIPeJIOJIOKeHHe, YTO (heHOTbHBIE COeITHEHNS MO-
TYT BBICTYTIaTh IPEKYPCOPAMH OPTaHUYECKUX a’3pP030-
seit. Cienyer 3aMeTHTh, 4TO (PeHOJIbHBIE COeTNHEHUS
YacTO BCTPeYaloTCs B pacTUTeTbHOM Mupe [2—4].
B macrosiiiiee BpeMsi B TIpUpoOjie HIeHTU(UIIUPOBAHO
TOPSIZIKA COTHH THICSY (PEHOJbHBIX coeqmHeHuii [5—7],
BKJIIOYAST JIECSITKHU ThICSIY (PJIABOHOUIHBIX CTPYKTYD
B pacrenusx [8]. deHosbHble COeMHEHUS CHUHTE3U-
pPYIOTCS B BHJIe MOHOMEDPOB, OJIUTOMEPOB W TOJIHMEPOB
7 BCTpEYaroTCs TPAKTUYECKN BO BCEX PACTUTETHHBIX
kiIeTkax [9]. BoapummHcTBO MPOCTHIX (PEeHOJIOB B HOP-
MaJIbHBIX YCJIOBUSIX TMPECTaBISIOT c000il GeciiBeTHbIE
UTOJIbYATble KPUCTAJLIBI, KOTOPbIE HA BO3IyXe GBICTPO
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TeMHeOT. [I/Ig HUX XapaKTepeH OTHOCUTEJbHO HeOOJIb-
Ioil MHTepBaJ TeMIepaTyp IUIABJIEHUS] U MCIAPEeHUs.
Tak, TeMmmepaTypa mtaBjieHus (JIaBoHA COCTaBJSIET
~100 °C, a xBeprernna — 316 °C [2, 3].

MeHoMbHBIE COEINHEHNSA CIa60PACTBOPUMBI B BO-
e U XOPOIIO — B OpraHWYecKWX pPacTBOPHUTEIAX. VX
OTJIMYAET BBICOKAsl PEaKIMOHHAsT CIMOCOOHOCTH, 006Y-
CJIOBJIEHHAsT TeM, YTO MOJieKyJia IIpocToro ¢eHoma
TIpeJICTaBIIsIeT coOOI MOJISIPHOE COeINHEHNEe, COCTOIIee
n3 GEH30JIbHOTO SIApa M TUAPOKCIIbHON rpymmbl. [lo-
JndeHoIbI MOTYT 06pPa30BBIBATH XeJTaTHbIE COeAMHEHII
C MeTa/lJIaMH, CBSI3bIBATHCS C OPTaHUIECKUMH KHCJIO-
TaMI, aMIHaMHU, aJIKaJONJaMI; I HUX CBOWCTBEHHBI
PeaKINy THAPOKCUINPOBAHN, METIIMPOBAHNIS, TJINKO-
3UJINPOBAHNS, ANMINPOBAHUs, METOKCUJINPOBAHUSI,
KoHeHcalnu. HemanoBaxHO U TO, 4TO (peHOJIbHBIE
CcoeIMHEHNsT UMEIOT XapaKTepHbIe CIEKTPhI TOTJIoMIe-
HUS B ompeJefeHHbIX objactax Y d-crmexrpa [10],
3TO TIO3BOJIIET UM B PACTHTEJIbHBIX KJIETKaX WHTHOU-
poBath Tpoliecc 06pa3oBaHUsT aKTHBHBIX (POPM KICJIO-
poxa [11, 12]. dotomnrnbéupoBanne moanQeHoIaMN,
B 4aCTHOCTH (DJIAaBOHOMAMIE, CHHTJIETHOTO KHCJIOPO/IA
CHIDKaeT IIorjolleHue pacreHuamu Y D-usiyyeHus
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B BostHOBOM juanasone 280—315 um [13] u 3anmuniaer
pactentrie oT (OTOOKUCTUTETHLHOTO CTPECca, UTO BAKHO
JUISL )KU3HU XBOMHBIX pacTeHUil 3MMOil.

CoxpateHre 3eJIeHOTO I[BeTa XBOU 00YCJOBJIEHO
TEM, YTO B XBOWHBIX PACTEHHAX MeTaboJImYecKue Ipo-
1ecchl TpojoJiKaioTess u 3uMoii [14]. B ycioBusx,
Korjga (DOTOCHHTE3 MpPEKpaIaeTcsl M3-3a HU3KUX TeM-
neparyp [15], HO coxpaHseTcs GYHKIHOHUPOBaHIE
xJoporTacToB XBou [ 16, 17], cymecTBeHHO Bo3pacTaeT
poJib T/ eHOoJIOB B 3aIITE 3eJe€HbIX JUCTheB XBOT-
HBIX pacTeHuil OT (HOTOOKMCINUTENBHBIX TOBPEXK/Ie-
Huit [18, 19]. ITo 06cTOATENHCTBO JaeT OCHOBaHUE
npe/moJaratb, 4To TeHePHPOBAHUE BTOPUYHBIX Opra-
HUYeCKUX 2a3P030Jieil, CBI3aHHOE ¢ IMOCTYTJIeHNeM TI0-
JndeHoJI0B Ha TOBEPXHOCTb XBou 1pu addaopeciieH-
1Y, coxpaHsercss u 3uMoil. IloaTomMy 1enb HacTos-
1eit paboTbl — PACKPBITh OCOOEHHOCTH TeHePUPOBAHUS
BTOPHYHBIX OPTaHWYeCKNX aspo3oJeil mpu addiopec-
TEHINT TOJN(EHOJIOB Ha TTOBEPXHOCTh Pa3HOBO3PACT-
HOWl XBOM ¥ BBIABUTH MeXaHW3M WX TOCTYIJIEHU
B II0JIOT Jieca B IEePHUOJ] 3UMHET0 MOKOSI pacTeHWUId.

OO6beKTh U METOAUKA

Ot6op nMpo06 XBOHM BBHIMOJHEH B KOHIE JeKa6Gpst
2021 r.: B mepuoji 3UMHETO IOKOd pacTeHuii. Mo-
JleTbHAg TJIONIAJKA paclojarajach Ha TepPHUTOPHI
Boranmueckoro caga CBIKTBIBKAPCKOTO TOCYHUBEPCH-
teta uM. Ilutnpuma Copokuna, HaxozsAmerocs B 4 KM
kK 3amany or CBIKTbIBKapa B IIPUTOPOHON 3eseHOit
3one. [l1s or6opa mpob6 XBOU 1O BO3PACTHBIM (hpak-
UM BBIGPAHO IO JIBa MOJIEJIBHBIX JlepeBa YeTbIPeX
BuzoB: 18—25-mernne cocua cubupckas (Pinus sibi-
rica Rupr Maur Tour) u cocHa o6bikHoBeHHas (Pinus
sylvestris 1..), 10-neTHuiT TOAPOCT MUXTHI €BPOTMEHCKOIT
(Abies alba Mill.) n 30—40-netHsss enp cubupckast
(Picea obovata lebed.). IIpo6b1 XBoM 1O BO3pacT-
HBIM (dpakiysaM oTéupasich ¢ BerBeil II-ro mopsiaka
13 HIDKHeH TpeTH KPOHBI KaXJOTO BHAA B MpeJesax
BOCTOYHBIX PYMGOB (B a3sNMyTaJbHOM CEKTOPE MEKIY
45 n 135°). MpakMOHHBII COCTaB OCEBUIETO a3PO30JIb-
HOTO BellleCTBa B NPoGax Pa3HOBO3PACTHON XBOHM HC-
CJIeZIOBAJIN METOJIOM [IMHAMIYECKOTO PACCESHUST CBETa.

MeTtoa auHaMuueckoro paccesiHusi cBeta. Metos
3aKJIIOYAETCSI B PETUCTPAIH BPEeMEHHBIX (yKTyanuit
MHTEHCUBHOCTH pAacCesHUs Ja3epHOTO Jydya B JIHC-
mepcHoit cpeze. [Ipn mpoxXoskaeHWN JTazepHOTO JIyda
yepe3 JIOKaJbHble KOHIEHTPAIIMU YaCTHI[ MPOUCXO-
JINT YaCTUYHOE pacCesTHWe CBeTa W CBS3aHHBIE C HUM
JIOKAJTbHbIE M3MEHEHUsI ONTUYEeCKOIl MJIOTHOCTH [IUC-
MEPCHON CPe/Ibl, a TaKyKe MPUYPOYEHHDbIE K HUM H3Me-
HEeHUs ToKasatesieil mpeJioMyieHust cBeta. UucIoBble Ta-
paMeTpbl paccesiHUsI CBETa 3aBHUCST OT pa3Mepa YacTHII,
UHTEHCUBHOCTH MU QY3UH JaCTUI[ W BI3KOCTU JKHIKO-
cti [20]. MeTox IMHAMUYECKOTO PacCesHUSA CBeTa OT-
HocuTca K HepazpymaomuM. OH He TpebyeT NpeaBa-
pHUTeTbHOI KaTNOPOBKH M OANHAKOBO 3(P(HEKTNBEH Kak
MPH HU3KUX KOHIEHTPAIIUAX YACTHIl, TaK U MPU HAJI-
YUKW WX arperatoB. VI3MepsieMblil pa3Mep YacTHI[ KO-
snebaercss or 0,5 HM [0 HECKOJBKUX MUKPOH. [list Me-
TOJla XapaKTepHbI HU3Kas ce6eCTOMMOCTb M3MepeHuil,
HEBBICOKAsI MOTPENIHOCTD U 9KCIIPECCHOCTD.

IToaroroBKa CMBIBOB C XBOH [JIsI TPaHYJIOMETPH-
yeckoro aHagm3a u Y @-crnekrpockomun. B crexign-
Hble cTakadbl moMemniaiu 30 mT. 06pa3iloB XBOU KasK-
Joit Bo3pacTHOH ¢paKuuum # 3aJUBAIH JeHOHH3UPO-
BaHHOIl Bomoii (50 My). 3aTeM cTakaHbBI IIePEHOCILIN
B yabTpasBykoBylo BatHy Candup Y3B-5.7 (pabouas
yactota — 35 kI, MolHOCTh TeHepartopa — 150 Br),
B KOTOPOil TIPOBOAMJIACH YJIbTPa3BYKoBas 06paboTKa
006pasIoB B TeyeHNe S MUH. [/ XapaKTepHUCTHKH pa3-
MepoB HAaHOYACTHUII B TTPo6axX HMCIOJb30BAJIN Ja3epHBIi
anasusarop ZetaSizer Nano ZS (Malvern Panalytical,
Bemuko6putanug). /luamazoH H3MepeHHS YacTHI[ —
1—10000 um. ITo xakaoMy u3MepeHHIO 00BEMHOTO
coJiep’KaHNsA YacTUI[ ONTUMATIbHOE BpeMs HaKOILICHH
KOPPEJISIIIHOHHON (DYHKIUN aBTOMaTUYECKH OIpe/e-
JILNOCh TIPOrpaMMHBIM obectiederneM TpuGopa. [locre
MPOBOINTIOCH WX ycpenHeHHe. O6beMHOE cofepsKaHue
¢pakuuii HaHoyacTHI] B 06pasllaX pPAcCUYNTAHO WHTe-
rpajbHo 10 cooTHomeHuo (%) mwiomamu Guryp, omu-
CBIBAIOMINX JIAHHDBIE paclpe/eleHNs JacTHIl O pasMe-
paM B JMHeilHBIX KoopanHataX. Y dD-cIeKTPOCKOIIIIO
BOJIHBIX CMBIBOB XBOHW TIPOBOJWJIN Ha CIEKTPOGOTO-
Merpe Solar PB2201 (3AO «Cuekrpockonus, OnTuka
u Jlazepbl — ABaHrapjanble Paspa6oTkn», Bemapych).

Pe3yabratbi

YacToTHOE pacrpe/eieHHEe YacTHI[ adPO30JbHO-
TO BellecTBa 10 pa3MepaM B BOJHBIX CMBIBaX C JIHC-
TOBOIi TOBEPXHOCTH KOPOTKOXBOIHBIX pacTeHHii (eJb
cuGupcKasi M MUXTa eBpoIeiicKas) B 3UMHUX Tpodax
XBOHM TIPE/ICTABIEHO B BHJ/E THCTOIPaMM paciipejiesie-
nng (puc. 1, A, B).

CpaBHeHIIe TPaHyJOMETPUYECKOTO COCTaBa a’po-
30JIbHOTO BEIEeCTBA TI0 TIIECTH BO3PACTHBIM (PpakIusM
B 3UMHHUX Ipo6ax enu cubupckoii mokasano (puc. 1,
A-1—A-6), uro pasmepbl (D — auaMerp) YacTHIL JiesKaT
B untepBase ot 40+ 170 no 3000+ 7000 um. Pacmpe-
JleJleHe YacTHIl — TPeXMOJaJbHOe CO 3HAYHTEJbHOMN
nucnepcueii. ITpeo6aagaior Kpymuble dacTuisl (67%)
auamerpoM 3000 + 7000 um. Ha momio menkux (40 +
+170 um) u cpegnux (170 + 3000 nm) npuxozutca 2 + 3
n 12 + 48% coOTBETCTBEHHO.

PesynbraTbl st po6 XBOU MUXTBI €BPOIEHCKO
HECKOJIPKO OTJIMYaioTcs. Tak, pasMepbl YacCTHUI[ IIECTH
Bo3pacTHbIX dpakiuii korebmores ot S0 mo 1800 HM
(puc. 1, B-1—B-6) ¢ npeobiasaHueM KPyMHBIX YaCTHUIL
(67 = 81%) muamerpom 3000 + 7000 um. Ha momo men-
kux (75+300 M) u cpegnux (300+3000 nM) mpuxo-
auresa 1+5 u 17+40%. Pacmpejenenune 4acTuil, Kak
U B TIEPBOM CJIyYae, TPEXMOJAIbHOE U XapaKTepusyeT-
cs1 3HAYUTEJIBHOI JHCIepCHeii.

YacToTHOE pacripe/iejieHHE YaCTUI[ a9PO30JIbHOTO
Bell[eCTBA M0 pa3MepaM B BOJHBIX CMBIBax C JIHCTOBOI
MOBEPXHOCTH JIMHHOXBOWHBIX pacTeHHil (cCOcHa CH-
OupcKasi U cOoCHa OOBIKHOBEHHAs])) B 3UMHHUX NPOGax
XBOM TaK ke IpejctaBieno Ha puc. 1, B, I'. /lixa npo6
XBOU COCHBI CHOMPCKOIl [uaMeTp YacTHUI[ IIeCTH BO3-
pactHbIX dpakimii koaebrercas or 50 mo 7000 HM
(puc. 1, B-1—B-6). TIpeo6iafaioT KpyIHbIE YaCTHIBI
(50—78%) mmamerpom 3000+ 7000 um. Ha goso mein-
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Puc. 1. TpaHyJoMeTpHuecKUil cOCTaB a’spO30JBHOTO BellecTBA B BOMHBIX CMbIBaX B 3UMHHUX TIpo6aX Pa3HOBO3PACTHOI XBOU
(1—6 — Bospacr xBou, jer): A — xBoa enu cubupckoii (Picea obovata Lebed.); B — xBos nuxthl eBponeiickoii (Abies alba Mill.);
B — xBos cocubl cubupckoit (Pinus sibirica Du Tour); T — xBos cocubl o6bikHOBentoit (Pinus syloestris 1.)

kux (50 + 150 uM) u cpeguux (250 + 1000 HM) mpuxo-
qutesa 2+ 10 u 20 +44% coorBercTBeHHO. Pacupesese-
HIEe YacTUI] — TPeXMO/IaJbHOEe CO 3HAYNTEJHHOI JIHC-
nepcueii.

J171s1 Ipo6 XBOM COCHBI OOBIKHOBEHHOI pa3Mep vac-
THUI] YeThIPEX BO3PACTHBIX (bpakiuii KoIebJeTcs B TeX
sxe mpegetax (50 + 7000 um) (puc. 1, T-71—T-4), Taksxke
JOMUHUPYIOT KpyIHble yactuiibl (62—74%) nnamerpoMm
3000+ 7000 um. IIpnm stom Ha momio Menkux (50 -+
+200 um) n cpeanux (250 + 1800 um) npuxoantces 6 + 7
u 18 +32%. OaHako cjeayer 3aMeTHTh, YTO HHTEpPBAJ
PasMepoB CPETHNX U MEJKUX YaCTHIl JIJIsI COCHBI OOBIK-
HOBEHHOW CYIIEeCTBEHHO IUpe, HeKeIH [ COCHBI
cubupckoit. Pacmipesesienne 4acTHIl — TPeXMOJAIbHOE
€O 3HAUUTEJILHOI ucrepcueit.

Takum o6pas3oM, OOIINM [T BCeX B3UMHUX 00-
pPa3IoB XBOU ABJSETCS TO, YTO TPAHYJIOMeTPUYeCKIil
COCTaB PA3HOBO3PACTHBIX (DpaKIIil XBOW XapaKTepH-
3yeTcs TPeXMOJATBHBIM paclpejesieHieM HaHOYACTHUI
cO 3HauUTeJbHOI auctepcueil. IIpeo6iaagaloT KpymHble
vactuusl (amamerpom 3000 + 7000 HM), MX A0/ JOCTH-
raet 50 +74%. Ha gomo menkux (50 + 300 uM) u cpen-
unx (300 + 3000 am) mpuxogurca 2 + 10 u 20 + 50%.

Copepskanne (PEHOJbHBIX COEAMHEHHIT B BO/HBIX
cMbIBax 3uMHell xBou. Ha piic. 2 mpuBeZeHbI pe3yJib-
TaThl Y D-CHeKTPOCKOINN BOIHBIX CMBIBOB Pa3HOBO3-
pacTHOll XBou. XOPOIIO 3aMETHO, YTO BOJIHBIE CMBIBBI
BceX 06pasIloB JJOCTATOYHO CHUJIBHO TIOTJIOIMIAIOT M3JIY-
yenne B Y D-o6mactu 250—400 HM, TIpu 3TOM HHTEH-
CUBHOCTD TIOTJIOMIEHNS TIOCTENEHHO ocJabeBaeT TpH Tie-
pexozie B 60Jiee IVIMHHOBOTHOBYIO 06JIACTD.

O6muM 711 BceX TIpo6 SABJAETCS HaJIMdne ITH-
Ka B 30He TOTJIONIEHUsT 275 HM, YTO CBH/ETETbCTBYET
0 TIPHCYTCTBUM B MPo6aX CMBIBOB TOJN(EHOTIOB, BXO-
IANIIX B COCTaB XBOU. B To ke BpeMs [JId KaKIOMH
XBOIIHOI IIOpPOJbI XOJ KPUBOIl B CIEKTpPax HECKOJb-
Ko oramvaetcd. Tak, g [JIUHHOXBONWHBIX pacTeHUit
(puc. 2, a—6) B oTMune OT KOPOTKOXBOHHBIX (puc. 2,
6—2) XapakTepHo To, 4To Y D-crnekTpbl mHoaudeHo-
JIOB HECKOJIBKO CMEIEeHBI B JJTHHHOBOJHOBYIO 00JIaCTh.

Bo3MO0XHO, 4TO TaKOil PICYHOK KPUBBIX CBSI3aH C Pa3Jii-
YISIME B cocTaBe (heHOTbHBIX COeAMHEHNIl, co/lepsKanue
KOTOPBIX B MEPHO/ 3UMHETO TI0KOSI CHJIBHO BapbHpyeT-
ca (tabmuia). [lanHble I TOCTPOEHUS TaGJIMIIbI, Xa-
paKTepu3yIolleil psIbl OTHOCUTETbHONW M3MEeHYHBOCTH
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Puc. 2. YD-crekTpbl TOIJIONEHNS BOIHBIX CMBIBOB BO3pac-
THBIX (DPaKIMil XBOU B 3UMHHX IPOGAX: ¢ — IHMXTHI eBPOIIeii-
CKOli; 6 — e cHOUPCKOIi; 6 — COCHBI CHOMPCKOI; 2 — COCHBI
OOBIKHOBEHHOI1; /—6 — BO3pacT XBOH, JI€T

(I)OPMI/IPOBaHI/Ie BTOPUYHBIX OPraHUY€CKHUX aapoaoJIeﬁ Ha INOBEPXHOCTU XBOU U HUX IIOCTYIVIEHHE B I10JIOT ... 371



OrHOCHTeIbHASI H3MEHYHBOCTD coJeprKanusi (heHOIbHBIX
coelUHEHNIT B BOJHBIX CMbIBaX Pa3HOBO3PACTHOIl XBOU
BO BpeMeHHOM psiie (1o AaHHbIM Y D-CIeKTPOCKONNH )

Z[peBeCHaH mopoga HepI/IO[[ 3HUMHETrO IIOKO:, JIeT

1<3<2<6<5<4

6<5<3<2<4<1

4<3<2<b6<1<5
2<3<1<4

[IuxTa eBponeiickas
Eab cubupckas
CocHa cubupckas
CocHa 06BIKHOBEHHAS

cojiepKaHus TOU(EHONIOB B BOJHBIX CMBIBaX Pa3HO-
BO3PACTHOI XBoH, MoJydeHbl u3 rpadukos (puc. 2, a—2).
[Ipu cpaBHEHNU [AHHBIX PSJOB MOKHO OTMETHTH J[BE
ocobennoctu. /11 et cu6UpCKoii HabI0/JaeTcs NHBEP-
CUS B COep:KaHUN TI0JN(EHOJOB: B BOJHBIX CMbBIBAX
XBoM 1-TO TOJa CUTHAJT UX COJEPKAHUSI CYIIECTBEHHO
BbIe, ueM xBou 6-ro roma (ta6amma). Kpome aroro,
B XapakTepe HAKOILIEHIs TONu(EeH0NI0B Ha TTOBEPXHO-
CTH XBOU HET BBIPAKEHHOTO TPEeH/Ia HapacTaHus UX
COJIepsKaHus ¢ yBeJIMYeHneM BO3pacTa XBOU.

Oo6cyskaenne

[IpnMeHUTETBHO K BBICHIMM pacTeHUSIM ToJnde-
HOJIBI JIOKAU3YIOTCS TIPEUMYIIECTBEHHO B MOKPOBHBIX
CTPYKTYpax — KYTHKYJe, 3THJEpMICe U €ro MPOm3-
BOAHBIX (Bosockax u TpuxoMax) [21—24]. TIpu stom
B TOKPOBHBIX TKaHSX, Kak HamboJiee MOABEP’KEHHBIX
BO3/IefiCTBIIO HeOJArompUATHBIX (PaKTOPOB, (DeHOJIb-
Hble COeINHEHNs HAKAIIMBAIOTCSI B OCHOBHOM B CTeH-
Kax KJeTok [25, 26]. Cunraercs, 4To CIIOCOOHOCTh CHH-
Te3NpOBaTh (PeHOJbHBIE COeAMHEHN Oblia TmpuobpeTe-
Ha Pa3JUYHBIMU DPACTEHUSIMU B XOJl€ 3HBOJIOINU, UYTO
MOBBIMIATO UX YCTOIYMBOCTD K TOCTOSHHO W3MeHSIO-
MTIMCS 9KOJIOTHYECKUM ycaoBuaM [8].

VYBesmueHne B PACTHTEJBHBIX TKAHSIX COJEpKa-
Husi nosudenosoB u ux sddaopecuennusi Ha 10-
BEPXHOCTb XBOHM B NEepPHOJ 3MMHETO NMOKOSI PacTeHMHIi.
CpaBHeHIe KOJIMYECTBEHHBIX ITapaMeTPOB, OIIpPeIeIs-
IOINX TPaHyJIOMETPHUYECKIT COCTaB aspO30JbHOTO Be-
IeCTBa B BOJIHBIX CMbIBaX Pa3HOBO3PACTHOIl XBOH,
MOKa3aJio, YTO JeTHHe MPOOBI XapaKTepus3yioTcss Ou-
MOJIAJIbHBIM paclipe/leJieHneM 4acTuil AuaMerpoM ot 50
mo 2000 uM ¢ mpeoGJiajaHiieM MeJKUX YacTHIl, J10-
Js1 kotopeix jgocturaet 91—96% [1]. B 3umuux mpo-
6ax pacrpe/ieleHIe JacTHI[ TPeXMOAATbHOE; JIUaMeTp
60 +7000 uM, oMuHUPYIOT KpyIHble Yactuibl (3000 +
+7000 uM), moasa xotopbix gocruraer 50 + 74%.

Y XBoilHBIX pacTeHHWil 3WUMOI TIpeKpalaercs
accnmmas CO, m cBA3aHHBI ¢ HUM (DIOIMHBIIH
MePeHOC yTJIeBOJOB, CHUIKAETCsI YCTbHYHAST TPAHCITH-
panms W pe3KO COKpallaeTcsd BHYTPUKJIETOTHAS KOH-
nertpammsa CO,. TloaToMy A8 XBOWHBIX pacTeHUil,
COXPAHAONINX XBOIO 3ejIeHOll B Tepuoj 3UMHEro
MOKOsI, BO3HUKAET OMACHOCTb (DOTONECTPYKINH B XBOE
MUTMEHTHBIX KOMILJIEKCOB U MeMOpaH XJIOpPOILIa-
ctoB [27]. OueBHIHO MPEATIONOXKHUTH, YTO B YCIOBHIAX
n30bITKa HEBOCTPeGOBAHHOII COJHEYHOI HEpTHH pac-
TeT W BHYTPUKJIETOUHOE cojepsKaHiie (PeHOTbHBIX CO-
eINHEHWH, MOCKOJbKY MO/ eHObl, 00Ia1as CEeHCH-
6IIN3aNOHHBIMU CBOIICTBAMIU, CIIOCOOCTBYIOT PE3KOMY
CHIDKEHUIO KOHI[EHTPAINN aKTUBHBIX (OPM KHUCJIO-

polla M TIPemAITCTBYIOT OKHCJIUTEabHOMY cTpeccy [13].
OtMedaeTca Takke, 4TO M3OBITOK Y D-pagnaiiy yBe-
JINYUBAET AHTHOKCHJAHTHYIO aKTHBHOCTb U 0OIIee Co-
nepskanue moaudenonos ((aaBoHonsos, GpeHuIIpona-
HOW/IOB, (PEHOJBHBIX KHCJIOT) B pactenusx [28]. Cie-
JIOBAaTeIbHO, BBISIBIEHHBIN 3MMHUII POCT COJepKaHUs
(eHOTBHBIX COeIUHEHN B BOJHBIX CMBIBaX Pa3HOBO3-
pAcTHOI XBOW B XBOIHBIX PacTEeHHSIX MOJKHO paccMart-
pUBATh KaK 3aIIUTy OT (DOTOOKICJIUTETHHOTO CTpecca,
BBI3BAHHOTO M36BITKOM Y D-pajmariii.

Hudpdysuodpopes u sdpdaopecuenuuss mom-
(eHo0B HA TOBEPXHOCTH Pa3HOBO3PACTHONH XBOW:
¢opMupoBanne BTOPHYHBIX OPraHHYECKHX adPO30JIEH.
PesysibTaTbl HCC/IeIOBAHMIT TTOKA3bIBAIOT, 4YTO 3HUMOI,
4TO6bI 136€KaTh MOBPEXKJAEHHH MUTMEHTHBIX KOMILIEK-
CcOB T MeMOpaH XJOPOILIACTOB COJHEYHBIM U3JIydeHH-
€M, WHTEHCHBHOCTb KOTOPOTO IIPEBBIMIAET BO3MOK-
HOCTH 3JIEKTPOHHOTO TPAHCHOPTA, XBOIHbIE pPaCTEHUS
BBIHYIK/IEHBI YaCTHYHO PACCENBATH YHEPIHIO MOTJIOIIEH-
HBIX KBAHTOB cBeTa B Buje Tema [19, 29, 30]. B pe-
3yJibTaTe B KJETOYHOI MapeHXNMe XBOU WM B KJETKax
MOKPOBHBIX TKaHell BO3HUKAeT YIOPSJAOUYeHHOe [IBH-
JKeHIe KOJJIOMAHBIX YacTHIl MoJndeH0J0B, 06yCI0B-
JIEHHOE [IefiCTBIEM CUJ MOJIEKYJSIPHOTO IPOUCXOK/Ie-
Hug — tepmodopesom u auddysnodopesom [31, 32].
B wurore ¢enosbHble COEMHEHNS MOTYT aKKyMYJHPO-
BaTbCs B KJIETKAX IMapeHXNMBI W TOKPOBHBIX TKaHeit
u 1npu u36biTKe AubGYHIUPOBATh CKBO3b KJIETOY-
Hble CTEHKHU BINJEPMUCAa M KYTHKYJIbl, HAKAIINBAICH
B pe3yabTaTe 3d@IopeciieHINN Ha TOBEPXHOCTH XBOH.
Ha ee moBepxHOCTH (peHOTbHBIE COeINHEHUs TOJ BO3-
neiicteueM Y D-pajuanun M MPH YYaCTHU OCEBIIETO
23PO30JIBHOTO BelllecTBa IPETePIeBaloT (HOTOXMUMHUYEC-
kme Tpeo6pasoBanus. [Iporecc compoBoxmaeTcs dop-
MHUPOBaHNEM BTOPHYHBIX OPTAaHUYECKUX a3po30Jeii,
B KOTOPBIX TOJIM(MEeH0Ibl (GUKCUPYIOTCS TI0 MOTJIO-
mennio Y D-u3aydeHns B BOJHOBOM uara3one 250—
400 um (cM. puc. 2, a—z).

AKTHBAIUSI BTOPUYHBIX OPraHHYECKHX a’apo30Jeii
B NOTPAaHUYHOM CJI0€ U UX NOCTYILUIEHHE B MOJIOT 3UM-
HEro Jieca Mo BO3/eiCTBIEM paanoMeTpruyeckoro ¢o-
topopesa. {snenne dorodopesa BiepBbie ObLIO yC-
tanoByiero Ehrenhaft F.[33]. B cBoem askcnepumente
(1917 r.) yuenbiii BbigBUA 3(PEKT, OPU KOTOPOM
JIBIJKEeHIe HEKOTOPDBIX B3BENIEHHBIX B BO3/yXe Yac-
TUI[ TBLTM B Jiy4e MOIIHOI JaMIIbl 1IJO TI0 Halpas-
JIEHNI0 K WMCTOYHUKY M3IydeHUsA. OTKPBITHI addeKT
oH HasBa1 ¢otodopesoM. [lanbHeilnne nccaet0BaHISI
JIBIDKEHUS] YacTUI[ B TI0JIe ONTHYECKOTO WU3JIyYeHUs
MOKA3aJIM, 4YTO M3-32 HEOJHOPOJHOCTEH B CTPYKTYpe
U ONTHYECKUX CBOWCTB MaTepHasa, CJIaraioluX 4acTu-
1y, Tajaiollee ONTHYECKOe H3JIydeHNe HepaBHOMEPHO
pactpeziensieTcss 1o ee o6beMy. I[loaTomy Gostee Harpe-
TOII MOJKET OKa3aThCsI KaK OCBellleHHas, TaK U TeHeBas
CTOpOHA YACTHUIIBI. BesieicTBue 2TOTO PasimyaiorT Mo-
JIOSKUTEJIbHBIN U oTpuiateabHbiil dhotodopes [34, 35].
[lonroe BpeMsi mM3-3a OTCYTCTBHSI NPAKTHYECKUX IPH-
JlokeHnit aToro adekra uccae0BaHI IBUKEHIS Yac-
THI[ B TIOJe ONTHYECKOTO W3JyUYeHUS IpeCTaBJISIN
JINIIb HAy4YHbII WHTepec. B 3TOM TiaHe MOXKHO OT-
MeTUTh HccaeoBanusg addeKrra peakiyii HcIapsio-
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MUXCS adpo30Jiell MPH  BO3AEHCTBUU COJIHEYHOIT pa-
guanun [36], a Takske MccIeOBaHUS 10 BJIMSHUIIO COJI-
HEYHOTO M3JIYUYEHTII Ha CKOPOCTbh OCAKIEHUS adpo30Jeit
B atMocepe [37]. UnTepec k doTodopesy mposgBuics
JIUITH ¢ TIOSIBJIEHHEM HOBOI 9KCIIepUMEHTATbHON TeXHU-
KM, OCHOBAHHOI Ha TIpuMeHeHnu Ja3epos [20, 38—40].
BosmoskHOCTD HACTpOWKNM JAJTMHBI BOJHBI JIA3€PHOTO
N3JTy4eHUs] ¢ y4eTOM TIOTJIOMIEHNST KOHKPETHOTO Belle-
CTBa YaCTHIIBI TO3BOJIAET M30MpaTEeJbHO BBIAEJATH HX
13 MOTOKA a’po30Jist, 06ecleunBaTh 3aXBaT U yIepsKa-
HUe YaCTUI[ B JIa3ePHOM JIyYe, OCYIIEeCTBJSTh UX pa3-
JleJieHre B JKUIKOCTH, a TaK:Ke peajn30BBIBATH OI-
THYECKYI0 JIEBUTAINIO YacCTHIl B BO3JyXe U BaKyy-
Me [41—46].

OTpbIB BTOPUYHBIX a3P030Jiell B MOTrPAHUYHOM
cJioe U MOCTYIJIeHHe UX B MOJIOT 3UMHero Jeca. Panee
661710 TIOKa3aHo [1], 4To MeXaHU3M MOCTYIJIEHUSI BTO-
PUYHBIX a3P030Jieil B TOJIOT PeBOCTOS CBSI3aH C IIPO-
1eccaMu, TMPOTEKAIONUMHI B TOTPaHWUYHOM cJyioe. ETo
VIPOIIeHHas cXeMa BKJII0YaeT B ceGd OTPBIB OT TIO-
BEPXHOCTH JINCTA JAMUHAPHOTO TOTPAHUYHOTO CJIOSI
¢ ¢opMHUpoBaHNEM BUXPEBOIl 30HBI U MOCJIELYIONINM
MePexXo/IoM K TYpOYJIeHTHOCTH.

B xome peakiuii Mesxay Tou(eHOTaMI U OCEB-
UM a3PO30JIbHBIM BeIIeCTBOM 00pa3yloTcsl arpera-
TBI, KOTOPblE MOTYT MpPEJACTABIATb COGOU CTPYKTYPbI
13 TepeMesKaoNnuXcsa WIH MepPecJanBaloNInXcs BKJIIO-
YeHH AVMCIEPCHBIX YaCTHI, COAep:KaImunxX (eHOJbHBbIE
rpynnsl. B Xome HapacTaHUS W JOCTHXKEHHS BTOPUY-
HBIMU arperaTaMu u3 (heHOJBHBIX COeJIUHEHUN HEKO-
TOPOTO KPUTHYHOTO pa3Mepa, O 4YeM CBU/IETEIbCTBYET
OTCYTCTBUE BPEMEHHOTO TPEH/Ia HapacTaHUS aspo3oJieit
Ha TIOBEPXHOCTH Pa3HOBO3pacTHON xBou (cM. Tab/mILy ),
TIPOUCXONT HepaBHOMEpPHOe TMOTJIONIeHne M paclpe-
JleJleHIe SHepPruu TaJAIoNIero ONTHYECKOTO HU3JTy4eHUs
1m0 06beMy BTOPUYHOTO a3PO30JIs.

Ha moBepXHOCTH W BHYTPH arperata W3 OCEBIINX
aspososeil M TMOMM(EHOJI0B, ONTHYeCKas IIOTHOCTD
KOTOpoTo 10/ Bo3feiicTBueM Y D-paanaium Bo3pac-
TaeT, BO3HUKAIOT YYACTKU TeMIIepPaTypHOil HEOTHOPOI-
Hoctu. IIpu CTOIKHOBEHUH B MOTPAHIMYHOM CJIOE MoJie-
KyJ BO3IyXa C IOBEPXHOCTHIO YaCTHIIBI OJHU OTpa-
JKaIoTCSA OT HarpeToil 4acTd BTOPUYHOTO adPO30Jsd
¢ Gomblmeill CKOPOCTBIO, 4YeM [PYTrue OT XOJOIHOU.
B pesysibrate uacTuila IoJiydaeT HEKOMIIEHCHPOBaH-
HBIIT WMITYJIbC W OTPBIBAETCS OT ITOBEPXHOCTH XBOW.
YuuteiBag, 4ro TeMmmeparypa HcHapeHus (eHOTIbHBIX
COeINHEHNIT OTHOCHUTENbHO HEBBICOKA, MOKHO TIPEJITO-
JlaTaTh, YTO B HEKOTOPBIX CJIydasX HMITYJIbC MOKET
YCHJINBAThCS PeaKIuell UCHapsIoNuXcsl MOJEKYJI CO-
eINHEHWH, cojfiepKamux (peHoJbHbIEe TPYINbl. B atoM
cIy4ae MOKHO OXKUJATh OTPBIB OT IOBEPXHOCTH XBOU
60Jiee KPYIHBIX 110 pa3Mepy BTOPUYHBIX OpraHUYec-
KHX asposzoseii (3uMoil pasmep wactuir KosebieTcs
or 60 go 7000 um). /lasbHeiilee JBUKEHIE BTOPUYHO-
TO a3po30JisA yKe OYyIeT OlpenesaTbcs TypOYJeHTHO-
CTHIO BO3YIIHBIX MOTOKOB B TI0JIOTE XBOIHOTO APEBO-
CTOST W, BO3MOJKHO, JefiCTBHEM CIJI PaJHOMeTPHIECKOi
TIPUPO/IBI.

CHeXHbBII OKPOB B JIOOBIX YCJIOBUSX, [a’Ke TIPU
caMoil HU3KOU TeMIlepaType, U3JIy4aeT JAJIUHHOBOJHO-
Byto paauannio (co6cTBeHHOe Tero) U o6JaaeT BbI-

COKOIi CIIOCOGHOCTBIO OTPAXKATh COJHEUHYIO PAHAIIIO.
[ToaToMy B moOJIe YXOASAIIETO OT CHEKHOII TTOBEPXHOCTH
NK-m3ay4eHns MOTYT BO3HHNKATDh TTOJIOKUTENBHBIH (ho-
Topope3 U cBA3aHHBIE ¢ HUM CyOBepTUKAJIbHBIE BU-
JKeHIS BTOPUYHBIX OpPraHMYeCKHUX aspo3oJieil MpoTHB
cuapl ket (porodopernueckas gesutanus [44]).
UTOO6bI OTJMYATD 3TO OT «COJHEYHOTO» U «TEIIOBOTO»
dotodropesa [45, 46], MBI TpeasTaraeM Ha3BIBATH Iie-
pPeHOC BTOPHYHBIX a3po3oJieil B yXOJAIEM € IOBEPX-
HOCTU CHEKHOro NokpoBa VMK-usniydyeHun «CHeroBbIM»
dorodopesom. Ilpeanonaraercsa, 4To «CHETOBOI» ¢o-
Topopes MoKeT OBITh CYIIECTBEHHBIM CE30HHBIM (pak-
TOPOM, BJIUAIOMUM Ha BepTHKAJIbHBIN IepeHoC BTOPUY-
HBIX OPraHWYecKNX aspo3oJeil B mone NMK-usmydennd,
(popMupyoIIeTOCS HAJl CHEKHBIM TTOKPOBOM.

3akaoueHue

C moMompio MeToJa AMHAMUYECKOTO PaCCEesTHUS
cera u Y D-CIIeKTPOMETPUHU BBITIOJHEHBI UCCJIET0-
BAHWS T'PAHYJIOMETPUYECKOTO COCTaBa HAHO/NCIIEPCHOI
¢pakiun a3po30JbHOTO BeleCTBa U COOTHOIIEHUIT (e-
HOJIBHBIX COEAMHEHWN B BOHBIX CMbIBaX pa3HOBO3pa-
CTHOIl XBOM B YeTbIpeX BHUaX pacTeHHil. Pe3ymbraTb
MTOKA3aJIN CYIIeCTBEHHOe YBeJIMYeHNe CoAep:KaHus de-
HOJIBHBIX COeJIMHEHUN M pa3MepoB a’dpPO30JbHBIX Yac-
TUT. 3HAYeHW, TOoJydeHHble HaMu, Gojiee 4eM B TpH
pasa MPeBOCXOAAT 3HAUEHUs [ JIeTHUX Tpob. Yuu-
TBIBas CIIOCOGHOCTH K TorJoleHnio Y D-usiydeHus,
TpeosaraeTcs, 4YTO yBeJWueHHe cojep:kaHusd de-
HOJIBHBIX COeJMHEHUIl B BOJIHBIX CMBIBaX Pa3HOBO3pa-
CTHOI XBOU CBSI3aH C 3alUTON OT (POTOOKUCTUTENBHOTO
cTpecca, KOTOPBINT BO3HUKAET B 3eJIEHOW XBOe MPH M3-
ObITKEe HEBOCTPEOGOBAHHON COJTHEUHOI SHEPTUU B TIEPHO]T
3MMHeTO ToKog pacTeHnii. YacTb (eHOTbHBIX coeIiHe-
Huit mudyuaupyer Ha nosepxHocts xsou (addiopec-
nentms). ITockobky oHE 06JagaoT (POTOCEHCUOMIN-
3alMOHHBIMU CBOMCTBAMHU, OJIMHAKOBO TTPOSIBJISIIONIIMI-
cd Kak JIeToM, TaK U 31MOI, Ha MOBEPXHOCTH 3UMHeN
XBOW BO3HUKAIOT YCJOBUS [JIsI TIPOTeKaHUs (DOTOAK-
TUBUPOBAHHBIX DPEAKINN MeKIy (HDeHOTBHBIMEI COe/IH-
HEHUSIMH W OCEBIIUM a’pPO30JIbHBIM BelllecTBOM. B pe-
3yJabTaTe Ha TOBEPXHOCTH Pa3HOBO3PACTHONH XBOWU
B TOTPAHUYHOM CJIoe 0O6Pa3yloTCS OTHOCUTETBHO IPOY-
Hble BTOPIYHBIE arperaThbl U3 a3po30Jell n momdeHoJIoB,
KOTOpble MOKHO paccMaTpuBaTh B KauyecTBe BHECE30H-
HBIX TIPEKYPCOPOB BTOPHUYHBIX OPTAaHMYECKIX a3PO30Jieit
B XBOHHBIX JecaX. 3UMOI UX aKTHBAINA B TMOTpPAHII-
HUYHOM CJIO€ U TIOCTYIJIEHUEe B MOJIOT Jieca OCYIIeCT-
BJISIIOTCSL B TI0JIe YXOJSIIETO CO CHEXKHOU MOBEPXHOCTH
NK-usznyyenuss noj BO3/eiCTBHEM IOJIOKUTETHHOTO
(«cuerosoro») ¢orodopesa. «Cuerosoii» dorodopes
MoOsKeT OBITh MPUYUHON [JINTETbHOTO NPeObIBaHUS
B TOJIOTe€ XBOWHOTO Jieca BTOPUYHBIX OPTaHMYECKUX
aspo3soJieit, copepkammx ¢deHosnbHble TPymIbl. C yue-
TOM TOTO, YTO TaKOH THUI BTOPUUYHBIX a’po3oJei
006J1a/1aeT XOPOIIO BBIPAKEHHBIMU MOTJIOIIAIOIUMEI
cBolicTBaMH B BoJHOBOM AnanaszoHe 250—400 uM,
a TakKe TOro, 4TO 3aHUMaeMasl ILIOI[aJb XBOITHBIX
JlecoB B 60OpeasbHON 30He HAa [JBYX TOJYIIAPHUIX CO-
crasisier GoJiee 70%, KOHTPOJIb, OCOOEHHO B 3UMHUI
Mepuo/l, 3a MOCTYIJIEHNEM B MPHU3eMHYI0 aTMochepy
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BTOPUYHBIX a3p030Jeil, cojepskalux IMoTHdeHo-
JIBI, TIO-BUJANMOMY, He MeHee BaskeH, UeM KOHTPOJIb
3a 3MUCCHell TapHUKOBBIX Ta30B.

«CHeroBoii» doTtodope3 MokeT BHOCHUTb OIIpe/ie-
JIEHHBIH BKJIAJ B paJNallioOHHbIe aTMocdepHbIe IpoIiec-
CBbl HaJl XBOIHBIMHU JIECHBIMI MACCHBAMH M TE€M CAMbIM
CKa3BIBaThCSA Ha IOTPEITHOCTH Pe3yJbTAaTOB JANCTaH-
IIHOHHOTO MOHHTOPHHIA aTMOC(epPHOTro 3arps3HeHusl.
A Tax Kak TpHpOJa MUTPAINN BTOPHYHBIX IoJude-
HOJIBHBIX OPTaHMYECKUX a3PO30Jell CBI3aHA C Ce30H-
HBIM XapakTepoM IOJCTHJIAIONIEN MOBEPXHOCTH, TO
BO3MOXKEH MOHHUTOPUHT WX HAKOILJICHUS B IIPU3eMHOI
aTMocdepe ¢ TIOMOIIBIO JIeTAIMNX JTa60PaTOPHIL.
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The results of the laser granulometry of nanosize fraction of precipitated aerosols and UV spectrometry
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reactions between phenolic compounds and a precipitated aerosol substance has been shown. The possibility of
secondary organic aerosols entering the winter forest canopy under the radiometric photophoresis is discussed.
It is assumed that secondary aerosols photophoresis in the field of IR from the snow cover surface (“snow” pho-
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forest canopy.
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