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I. M30TONHbBIE HCCIeJ0BAHHS MHHEPAJIbHBIX BO, BCKPbIBAeMbIX CKBAKHHOU
Ne38-71 B c. IaTuxarka Kpacnorsapaeiickoro paiiona, Pecny6iuka Kpbim
(MpUpO/IHas MUHepallbHas MUTheBast JeueOHo-cTo0Bas Boaa «BUIITY JI»)

M30TONHBIE WCCIIEJOBAaHUS MPOBEIEHBl C IEJIbI0O yTOYHEHHUs YCJIOBHH
(GopMHpOBaHHUS MUHEPAIBLHBIX BOJ, OMpelelleHHs UX BO3pacrta W KIHMaTHYeCKHX
YCIIOBUM B 00JIaCTH MUTAHUS MECTOPOKIEHHU.

C oTOM 1Henpr0 W3y4YeH HM30TONHBIM COCTaB BOABI M3 pPa3BeIOYHO-
SKCILTYyTallMOHHOW CKBakMHbI Ne38-JI, a TaxKe H3OTONHBIA COCTaB BOIBI PEKU
Canrup (mpo6a ortobpaHa ¢ IOBEPXHOCTH) M HETIyOOKO3aJeTalolIMX MOA3EMHBIX
BOJI, BCKPBITBIX CKBOXXUHOM Ha riryouHe ~ 70M.

B 3tux mpobax ObLI OmpeaesneH H30TOIHBIM COCTaB BOAOpOIA (2H, 3H) 51
KHCJI0opoa (**0). PesynbTaThl ompeseneHHil H30TONHBIX AHATM30B MPOO BOABI U
rpaduxa npezactasiens! B [Ipunoxennu 1 k IIporokomy Nel2 ot 24.02.2016r.

OcCHOBHBIE TIPEANOCHUIKH HCIIOJIb30BaHUSI M30TOIIOB BOJOpOJA M KHCIOpoaa
IPH THAPOTEOJIOTHYECKUX HCCIEJOBAHHUAX, METOMKA M3MEPEHHUSI H30TOMHBIX OTHO-
IIEHUH U 0OCYXIeHUe pe3ylbTaTa IMPUBOJATCS HU)KE B YKa3aHHOM IOCJI€I0BaTelb-
HOCTH.

EcTecTBEHHBIE HW30TOIMBI (H30TOIBI OKPYIXKAIOLIei cpebl) B HACTOsIIEE BpeMs
IIAPOKO HCITOIB3YIOTCS IPU PA3IUYHBIX THAPOreOJOTHYECKUX HCCIIEIOBaHUIX, KaK
Ha CTaJMd CHEMKH, TaK W TIPU pa3BeKe MECTOPOXKIAEHUM pa3IMYHBIX THIIOB
[OI3EMHBIX BOJ. 3HAUMTEIbHBIE MO O00BEMY pabOTbl NPOBOAATCSA INPU OLIEHKE
3aLIUIIEHHOCTH  MECTOPOXIEHWH TMOA3EMHBIX BOJ  XO35AHCTBEHHO-IIUTHEBOIO
Ha3HAYeHUs K TEXHOTeHHOMY 3arpsi3HeHuto. M3orombel Boxopoia M KHCIOpoJa
SBIISIFOTCS  €JUHCTBEHHBIMH KOMIIOHEHTAaMU TOJA3EMHBIX BOJ, IT03BOJISIOLUIUMHU
M3y4aTh MX F€HE3UC MPSMBIMU MeToJaMu. Bxitouenune B cdepy ruIporeoJornieckux
MCCIIeJOBaHMM paIHOaKTHUBHBIX M30TONOB OKpYJKarollled cpelbl (B MEPBYIO O4Yepellb
TPUTHSE ¥ Paguoyriepoja) IO3BOJIMIO NPSMBIM METOJAOM ONpPENeNsiTh BO3pacT
MOJ3EMHBIX BOJ (BpeMs UX MpeObIBaHMS) B BOAOHOCHBIX TOPHU30HTaX U KOMILIEKCAX,
a 3TO, B CBOIO OUepeb, 1aJI0 BO3MOKHOCTb MOJy4aTh JOCTOBEPHYIO HHPOPMaLHIO 00

€CTEeCTBEHHBIX 3alacax MNOA3€MHBIX BOJ Ha TEPPUTOPHAX C pa3IN4YHBIMU KIHMMaTH-



YECKMMH YCIIOBUSIMH, @ TaK)Ke OLIEHMBaTh HUX ECTECTBEHHYIO 3alUIIEHHOCTh OT
[IOBEPXHOCTHOI'O TEXHOI'C€HHOTO 3arpsi3HEHUSI.
% 2ry 3
Hcnonesyemsle amist otvx uenei msotomns! Bomopoxa (“H, H) u kucnopona
("*0) BXOIAT B COCTAB BODHBIX MOJIEKYJI B MHIPHUPYIOT B MOJ3EMHBEIX BOJAX CO

CKOPOCTBIO OCHOBHOTO H3y4aeMOIo KOMINOHeHTa — MoJieKya H,O.

1. Tpuruii CH)

Tputuit — CBepXTsDKENBIA U30TOI BOJOPOJA C MacCOBBIM YMCIIOM 3 06pasyerTcs
B pe3ylbTaTe  B3aUMOJCHCTBUS  BTOPUYHBIX  HEHTPOHOB, TIeHEPUPYEMBIX
KOCMHYECKUMH JIy49aMH, C AApaMH a30Ta 1o peaxiuu N + n = 2C + °H. Tputuii —
"MArKHA” (HU3KOOHEpreTHYecKuii) GeTa—u3iryyaresns ¢ nepuoaom nomypacraza (T, 2)
12,32 ropa. PaBHOBECHOE KOJMYECTBO (KOCMOTEHHOIO) TPHTHS Ha 3eMJle COCTABIISET
10 JaHHBIM Pa3JIMYHbIX OLIEHOK OT 3 10 10 K.

Apyrum Gosiee MOMIHBIM MCTOYHUKOM IIOCTYILUIEHHSI TPUTHS B aTMochepy
SIBHJINCH siIEpHBIE (ITIaBHBIM 00pa30M TepMOsiiepHbIe) UCIIBITAHMS, HAaYaThie B 1952
roxy. BbIxo TpuTHs Npy TepMOSIEPHOM B3pBIBE OLIEHHBAETCS BEIHIMHON oT 0,7 110
5,0 Kr Ha METaTOHHY TepMOsIZIEPHOTO 3apsija (B cpenHeM 1 Kr).

AKTHBHOCTb TPUTHSl B BOIHBIX CHCTEMdX IPHUHATO U3MEPATh B TPUTHEBBIX
envHunax (TE). 1 TE pasua 0,119 Bk Ha 1 kr Boxbl. Bk (bekkepenb) equHMIA AKTHUB-
HOCTH PaZlMOaKTUBHOI'O H30TOIA paBHas | pacrany B CEKyHy.

Bekope mocne 00pa3oBaHMs, TPUTHH OKHCISETCS KHCIOPOIOM BO3yXa H
obpasyeT MoJIeKyndbl CBepxTsDKenod Boxsl HTO. Jlo SIAEPHBIX UCIBITAHUH
KOHUEHTpaLUs TPUTUSA B aTMOC(HEpPHBIX Ocaikax u3MeHsuack or 2 mo 40 TE B
3aBHCHUMOCTH OT CE€30HOB rojla ¥ KOHTHHEHTAJIbHOCTU peruoHa. B 1963r. koHmeHT-
pauus TPUTHS B aTMOC(HEPHBIX 0CAIKaX HEKOTOPBIX PaiiOHOB CEBEPHOrO HOJIyIIapUSI
pocrurana 10 000 TE. Hax repputopueit Poccuu B 310 Bpemst KOHIIEHTPALUS TPUTHS
B aTMOC(]epHBIX ocankax cocrasisiia 2000 + 5000 TE.

Tputuii  MOXET paccMaTpHBaTBCS B KadecTBe "IpUposHON  MeTKH”,

XapaKTepU3yIOIleH COBpEMEHHBbIe aTMOC(hEpHBIE OCamKd W CBS3aHHBIE C HHMH

TIOBEPXHOCTHBIC U MOA3EMHbBIE BOIBI. Tak Kak TPUTHH NpaKTHYeCKU He 06pasyercs B



MOJ3EMHBIX YCJIOBHAX, €r0 KOJIMYECTBO B MOJ3EMHBIX BOJAX, IMOTEPSBIIMX CBA3b C
arMocdepoil, yMeHBIIAeTCsl BO BpDEMEHH.

Tputuii ABISETCS MAEaIbHON IPUPOJHOH METKOH COBPEMEHHBIX aTMOC(HEPHBIX
OCa/IKOB ¥ IUTAaE€MBIX MMH TOJ3EMHBIX BOJA. B MOA3eMHBIX yCIOBHAX KOHLEHTPALIUS
TPUTHS YMEHBIIAeTCs B pe3yJsibTaTe PajMOaKTHBHOIO paclaja v TUipaBIHYECKOro
BBIHOCA. JTa OCOOEHHOCTh TPUTHSI MCIOIb3YyeTCs IIPH OLleHKe BpeMeHH NpeObIBaHus
(Bo3pacTa) MoA3EMHBIX BOJ B HCCIIEyEMBIX BOJOHOCHBIX TOPH30OHTAX.

Jlns MHTepIpeTaldyd TPUTHUEBBIX JAaHHBIX Hambosee 4acTo HMCIOJB3YIOT, TaK
Ha3bIBAEMYIO, OKCIIOHEHIMAJIbHYI0 MoJenb. Jlnsd peanuM3allud 3TOH  MOJCIH
HEoOXOOUMO 3HAHME TOJBKO KOHIIEHTpAllMd TPHUTUS B aTMOC(hEpHBIX OCaJKax H
MUTAIOIINX UX NIOA3EMHBIX BOJaX.

B pamkax 5Toif Mojenu cpegHee BpeMs NpeObIBaHMS (CpelHHI BO3pacT)
MOA3eMHBIX BoJ T = V/q, rae V — ecTeCTBEeHHbIE 3aMachl, a  — €CTECTBEHHbIE (JUHa-
MHUYecKue) pecypcbl. [lomyckaercsi, 4TO B BOJOHOCHOM T'OPH30HTE MPHUCYTCTBYIOT
BOABI C pa3iM4HbIM Bo3pacToM. Jlois Boxel ¢ Bo3pacToM t (p(t)) OmUChIBaeTCs

ypaBHEHUEM:

D) = %-e_?-dt (1)

VMHOXasl JOJII0 BOJBI HA €€ BO3pacT U MHTETrpUpys ypaBHeHHe 1o ¢ oT 0 10 oo,

MOJIyYUM CpeIHUN BO3PACT BOJbI

r=jt-p(r)-dz=K (2)
q

Mozens Ha3bIBaeTCS SKCIIOHEHI[HATBHON 10 BUAy GyHKIuH (1).
CpeaHuit BO3pACT BOJABI BEIUUCISAIOT IO KOHLEHTPALMK TPUTHS B MCCIIEyeMOM

BOJJOHOCHOM I'OPHU30HTE I10 YPABHEHHUIO:!

C(t)=zozl:5Cg(t—t/)-p(l‘/)-exp(—/lt/)-At 3)

B sT0ii hopMysie MHTErpUpOBaHKE 3aMeHeHO cyMMupoBaHueM. 31eck C, (1-1) —

KOHIEHTpaluus TpUTHUA B aTMOC(i)epHI:IX ocaJKax B I'0Jl, OTCTOAIIMX Ha f JIET OT roga



omnpobosanus, A — koHcranTa pacmana tpurus (0,056 rox’'), At — TIpPUHEMAETCS
paBHBEIM 1 roxy.

C,(t—1") mpencTaBisieT “BXOAHYIO” (YHKLHIO, OIHCHIBAIOLIYIO H3MEPCHHBIC
KOHLEHTPALlM¥ TPUTUS B aTMOC(EpHBIX OCaJKaxX Ha HCCIelyeMOH TEPPUTOPHH C
1952r mo 2015 rox. K coxkaneHuro, peryJisipHbIX U3MEPEHHH 38 aKTHBHOCTBIO TPHUTHS
B aTMOC(epHEIX ocaakax Ha Tepputopun KpeimMa He mposoaminock. IlosTomy Hamu
6BUIM KCIIOJB30BaHbl JaHHBIE pa3oBbIx HccienoBaHuii B.B. Pomanosa, a BXoxHas
¢ynkuus Gsuta noctpoena no meronuke M.FO. Katpuya Ha OCHOBaHHH pe3yIIbTATOB,
TIOJIyYeHHBIX U1 MOCKOBCKOIO periuoHa.

OmnpezieneHre CpeIHEro BpeMeHM MpeObiBaHHs 7 MPOM3BOJAUTCS METOAOM
WTepaluy [JIs pa3iiYHbIX 3HadeHu# 7. [To nporpamme SPP-1 xommeroTep nonoupaeT
Takoe 3HAueHHe 7, NPH KOTOPOM BBIYMCIIEHHas KoHIeHTpauus tputus (C) ¢
OTHOCHUTEJIbHOM IIOrPELIHOCTBI0 He Xyxke 5% COBMamaeT ¢ SKCHEPUMEHTAIbHO

M3MepeHHON KOHLEHTpALel TPUTHS B TOYKE ONPOOOBaHHUS.

2. CraGuiabHble H30TONbI: AeiTepuii (3D ) u kueaopoa (6 80).
OCHOBHBIE TPEANOCEUIKM HHTEPIPETAlUid Pe3yIbTaToB H3MEpEHHs CTaOHIIb-
HBIX M30TOIIOB BOJOPOJA M KHCIOPOJa CBOAATCS K CIIeIyIOIIeMy.
1. Mexay colepkaHreM IedTepus U Kuciopona-13 B aTMOC(EepHBIX 0CaIKax
(¥ TIMTaeMBIX UMM IOJ3EMHBIX BOJAX) CYIIECTBYET TeCHas KOPPEJAIMOHHAA CBS3b,

OIKChIBaeMasl ypaBHEHUEM:
3D =85 O + 10 %o (4)

2. IIpu ¥ictiapeHHUH BOJBI U3 KOHTUHEHTAIBHBIX BOJOEMOB WJIH U3 30HBI adpalluu
32 CYeT KHHETHYECKUX npoﬁeccoa (bpakunOHUpOBaHUs (pa3feNeHus]) H30TOIOB
HaKJIOH NPSAMOM, ONMUChIBAEMBIM ypaBHeHHeM (4), yMeHbIIaeTcs 10 3 + 6 B 3aBUCH-
MOCTH OT YCIIOBHH HCrapeHus. YpaBHeHUe (4) B JHMTEpaType 4acTO Ha3bIBarOT
«rno6aabHOM nMHUeH MeTeopHEIX Boa» (I'JIMB) (cM. mpuiaraeMslil pACYHOK).

3. OkeaH sBIIIETCS OCHOBHBIM pe3epByapoM Haubosee «TSDKEIBIX» 110 U30TOII-

HOoMy coctaBy Bogopoma (8D = 0 %o) u xuciopona (& 80 = 0 %o) IPUPOIHEIX BOJ.



4. TnaBHBIM mpoleccoM (HOPMUPOBaHUs HW30TOITHOTO COCTaBa ATMOC(HEPHBIX
0CaJKOB SBISIOTCS (a30BbIe MEPEX0/bl BOAbI, 00YCIOBIIEHHBIE TIepepacpeic/ieHHeM
TEeMIIepaTyphbl, KaK B [IPOCTPAHCTBE, TaK M BO BpeMeHH. B CBA3M ¢ 3TUM KOHLECHT-
paLuy JeHTepHs U KUci1opo/ia-18 B MeTeOpHbIX BOJAX YMEHBILAITCS ¢ YBETHYEHHEM
IIHPOTHL U aOCOMFOTHBIX OTMETOK MECTHOCTH, a TaK)Ke B XOJIOJHbIC Ce30HBI roja u
XOJIOJHBIE KTUMATHUUECKUE SIIOXH.

TemneparypHble rpaJAneHTHI BelIU4YUH 0D u 8'%0 cocraBnsoT:

— Ce30HHBIe BapHalluy (ycpeIHeHHe Ha CpeJHEMeCSYHOM OCHOBE):

22,8 %o/1 "C (8D), -0,4%0/1 "C (5'°0);
— IIMPOTHBIE Bapualiu (yCpeIHeHHe Ha CPEJHET0JI0BOM OCHOBE):
25,6 %o/1 "C (8D), -0,7 %o/1 C (8"°0);
— 3¢ GEKT JONTONepUOIHBIX KINMATUYeCKUX U3MEHEHH
-5,0 %o/1 'C (8D), -0,6 %o/1 'C (5'°0);
— BBICOTHBIH 3¢ ekt (cpenHee):
-3,0 %o/100M (8D), -0,3 %o/100M (8'°0).

VKa3aHHbIE 3aKOHOMEPHOCTH MPUBOIAT K TOMY, UTO «JIETKHE» MO M30TOITHOMY
cocTaBy arMocdepHble OCaJKH BBINANAIOT B XOJIOJHBIE CE30HBI ToJa (MK KIUMATH-
YyecKHe STO0XU), a TAKXKe B CEBEPHBIX HIIH BHICOKOTOPHBIX pailoHax 3eMIIH.

Ha 3Tol1 0CHOBE MOXHO MPOWU3BOIUTH «IIPUBSA3KY» MECTa U BPEMEHH NHUTAHUS
M3y4aeMbIX BOJOHOCHBIX TOPH30HTOB, a TaKXe OILIEHMBaTh POJb NPHUBIEKAEMbIX
pEeCypcoB, MOCTYMAIOMIMX M3 BBIIEPACIIONOKEHHBIX BOJOHOCHBIX T'OPU3OHTOB, B

(GbOpMHPOBAaHUY 3aM1aCOB MOA3EMHBIX BOI.

3. MeTOAHKH H3MepeHHsI H30TOMHOI0 COCTABA BOABI
OmpenenieHre TPUTHS BBINOJHEHO Ha JKUIKOCTHOM CHUHTHIISILIMOHHOM
ananuzarope TRI-CARB 3180 TR/SL B naGoparopud H3OTONHBIX U sJEPHO-
pusnueckux MetonoB OI'YIT «BCEI'MHI'EO».
Jlns CHUKEHHMsS] MHHMMAaJIBHO JeTeKTHUPYEeMOH aKTUBHOCTH TPUTHS A0 YPOBHS

< 0,5 TE mnpeaBapuTeIbHO MPOBOIMIOCH OOOTrallleHHEe BOAHBIX NMPOO TPUTHEM B



25 pa3 3NeKTPONMTHYECKUM MeTOIOM. McronuuTesns paboT 3aBe 1y OLuit naboparo-
pueit H.B. ITatnunxuii.

CozepkaHue TpUTHsS [PUBEJEHO B TPUTHEBBIX eauHUIAX. KoOHIEHTpauus
Tputus, pasHas ITE, kak yxke yKa3blBajJoCh, HMEET YIEJIbHYIO OOBEMHYIO
aktuBHocTh 0,119 Br/kr (H,0).

M30TONHEIN cOCcTaB CTAOMIIBHBIX H30TOIIOB BOAOPOIa U KACIIOPOa ONpeesieH B
pecypciom 1entpe «['eomonmens» Cankr-IlerepOyprckoro yHHBepcHTeTa Ha
Na3epHOM aHAM3aToOpe M30TOMHOro cocTaa Boasl Picarro L 2120-i. HeonpezneneH-
HOocTh H3MepeHui coctaBiser 0,1%o0 1o kucnopoxy-18 u 1%o mo meitepuro

: k
18
Beanuunel 8D u 0 O mnpuBeneHbl OTHOCUTEIBHO MEXIYHApOIHOro CTaHAapTa

V-SMOW (BeHCKOro cTaHAapTa cpeJHeOKeaHHuecKoi Bojbl). Bennunnel 8D u 8"%0

B [IPOLIECCE U3MEPEHHs TPOG KOMITBIOTEP BBIYHCIISAET 10 hopMyIIe:

R_—-R
8D(8'%0) = — = +1000%s (5)

CcT

3nech R — OTHOIIEHHE TSKEIOro U30ToIa K JierkoMy B nipode (R;,) u cTangapre
(Re;), U3MepeHHOe Ha Ja3epHOM HMHGPAKpaCHOM aHaJIM3aTOpPE HW30TOMHOIO COCTaBa
Boxel. I'paduveckoe NpeicTaBlIeHHE pe3yJbTaTOB BBINOJIHEHO Bel. HWH)XXEHEPOM
AukacoBbiM B.M., u nzo6paxeno Ha pucynke (ITpunoxenue 1 k ITporokomy Nel2 ot
24.02.2016r), Ha KOTOPOM IIPEACTABIEHO COOTHOLIEHHEe MEXAy BenuduHamu 0D u
§"0.

BeuuuHBI B HOTALUH O YKa3bIBAIOT, HA CKOJBKO MPOMMILIE BOJA UCCIIeAyeMOn
po6bl obennena (8 < 0) mmu oboramena (6 = 0) TsHKeabIMH H30TONIAMU BOAOPOJA

WA KHCJI0pO1a OTHOCUTeNbHO cTanaapTa V-SMOW.

4. Pe3yibTaThl H30TONMHBIX HCCJICJOBAHHI H HX 00CyKIEeHHE
Pa3BenoyHo-dKcIIyaranuonHas ckBakuHa Ne38-J1 (2010) rmy6unon 1190m
npoOypeHa Ha IOro-BOCTOYHON oOkpauHe cena Ilatmxatka KpacHorsapaenckoro
pationa PecnyGnuku KpemM. Ha rmybumax 975 -+ 1182M ckBaxMHa BCKpbLIA
BOJOHOCHBIM TOPH30HT B TOTEPUB-O0APEMCKHX OTJIOKEHHSX HHIXKHETO Melna,

IpEeACTaBIEHHBINA MECYaHHKOM. CxkBaxuHa H3IuBarolas, nebur camousnusa 201/c



(78M°/uac), cTaTM4ecKUi ypoBeHb BOIBI 1172M, MOHIXEHHE YPOBHS BOJbI 27m,
TeMmIepaTypa Ha Ha ycThe ckBaxuHB 53 °C. MuHepanusauus BOJBI MPH otbope
coctaBuna 1,3 r/aM°, THI BOABl XJOPHAHO-THAPOKApOOHATHO —HATPHEBBI.
KonueHnTpauus Xjiopun-uona 154 M/, ruipokapbonar-uoHa 561 Mr/oM’,
cynbdar-uoHa 137mr/nm’. TIo MAKPOKOMIIOHEHTHOMY COCTaBY BOJbI MOMKHO CHENaTh
BBIBOJ, UTO CBSI3b M3y4aeMOr0 BOJOHOCHOIO TOpPHM30HTa C MOPCKMMH BOAAMH
TPaKTHYECKA OTCYTCTBYeT WM KpaliHe He3HauWTelbHa, TaK KaK IIOBBIICHHO®
collep)KaHHe MOHOB HaTpus cBsi3aHo ¢ GukapGonarom (NaHCO;). OTo obcTosTens-
CTBO NPMBOJUT K cnaGo IIenoYHoi peakimu Boasl (pH = 8,4) 3a cueT ruaponusa
OukapOoHaTa HaTpUs.

[lo wu30TOMHOMY cocTaBy Bomopoxa u kucioponga (IIporokom Nel2 or
24.02.2016r) BOfa OTIMYAETCS OT COBPEMEHHBIX METEOTeHHBIX BOA (pexu u 70-TH
METpOBOH CKBa)kMHbI). Boza, 0ToOpaHHas U3 CaMOM3JIMBAIOLICH CKBAXKHHBI No38-/1.
3HAUMTENBHO 00eIHeHa TSHKeIBIMH H30TOIaMU BoJopoa U kuciopona (6D = -95 %,
§'%0 = -13,5 %o) MmO CpaBHEHHWIO C peYHON BOJOH M HErTyOOKO3aerarolMu
MoI3eMHBIMH BofaMu (peunas Boga: 0D = -51 %o, §'80 = -8,7 %o; moa3eMHas BOJA,
otobpanHas ¢ riry6uns! 70M: 8D = -62 %o, 8'%0 = -8,7 %o). VI30TOMHEII COCTAB BOJIBI
m3 ckB. Ne38-J] Taxke HECKOJIBKO «Ierde» aTMOC(QEPHBIX OCAAKOB, BBINAJAIOMMX HA
TeppUTOpHHd MOCKOBCKOTO PETHOHA, Ul KOTOPBIX IO pe3ynbTaTaM MHOTOJIETHHUX
HaGmonenuit 8D = -92 %o, a 8'°0 = -13,2 %o. OueBUAHO, YTO (OPMHUPOBAHHUE
3aI1acoB MOJ3EMHBIX BOJ B BOJZOHOCHOM FOPU30OHTE, BCKPBHITOM CKBaXHHOH Ne38-]I,
TIPOUCXOAMIIO TpH Gojlee HU3KMX CPEJHErOJOBBIX TEMIepaTypaX Ha TEPPUTOPHH
paBHuHHOTO KpbiMa. ITo TemmepaTypHBIM rpaaueHTaM (CM. pasjen 2) muTaHue
BOZIOHOCHOT'O TOPH30HTA TIPOMCXO/MIIO TIPH CPEIHEroI0BOH TemIiepaType Ha 3 + 4°C
HIDKe COBpeMeHHOM. Takast cuTyalis MOXeT OBbITh pealn30BaHa B IBYX CIIy4asX:

1) obnacTh THTAHMs DACIIONOXEHA NPHUMEPHO Ha BbICOTe Oonmee 1kM Han

YPOBHEM MOpSI;



2) bopMupoBaHUE MECTOPOXKIAEHUSI MPOUCXOAWIO B KIMMATHYECKYIO 3MOXY C
Oosee HU3KUMHU TeMIlepaTypaMu, HallpUMep, B TUIeHCTOLIEHe.

Cnydait 1 manoBeposiTeH, Tak Kak IO JaHHBIM MHOTOJIETHUX HaOJIOIeHUMA
MUHHMAaNbHbIe 3Hadenus oD u §8'°0, yCpeIHEHHbIE Ha CpeIHEroloBOi OCHOBE, Ha
TEpPUTOPUH ropHBIX pailoHOB KpbimMa He npeBeimaroT -88,0 %o 1 -12.4 %o cooTBeT-
CTBEHHO.

bonee BeposTeH ciydail 2, Tak Kak CleqyeT NOIMYCTUTb, YTO MECTOPOXICHHE
¢dbopMupoBanock B 6ojiee XOJOIHYIO KIMMATUYECKYIO 310Xy, HAlPUMEpP, B MO3IHEM
IJIEHACTOLICHE.

B monp3y Takoro mnpennosoKeHus CBUIAETENbCTBYET KpailHe HHU3Kas
KOHLIGHTpaLusi TpUTHs B Bozae CKB. Ne38-J[, B KOTOpO#l colepkaHWe TPUTHUS HIDKE
npenena ooHapyxxenus 0 = 0,5TE. B paMkax 3KCIOHEHIMATbLHONH MOJENIH TPUTHEBBIH
BO3pacT Takux Box 6osee 1000 ner, T.e. TPUTHEBBIE YaChl OCTAHOBUJIUCH.

Jlnst Gonee MOCTOBEPHOIrO OMpeNeNeHUs BO3pacTa 3THUX BOJ CIIEIyeT HCIOJb-
30BaTh JaTHpPOBaHHE 10 pamuoyriepony (' 'C), KOTOpoe JaeT BO3MOXHOCTb OIpe-
JeJSITh BO3PACT MOA3EMHBIX BOJI B Ipezenax Bo3pacTHou mkaibl 200 + 40 000 net.*

BospacT pedHBIX BOJ IO TPUTHEBBIM JIJaHHBIM COCTaBJISIeT MPUMEPHO 3 rojaa, a
OTOOpaHHBIX U3 HETITyOOKOM CKBa)KUHBI IIPUMEPHO 5 JIeT.

Eciu ¢dopmupoBaHre MeCTOPOXIEHHUS MPOM3OILUIO B IMPOULIOM B YCIOBHUSIX
IUTIOBUAJIBHOM 3MOXU (UTO BeChbMa BEPOSITHO C YYETOM pe3yJbTaTOB HM30TOIHBIX
UCCJIEIOBAaHUI), TO OYEBHUIHO, YTO OECKOHTPOJbHAas pas3rpy3ka BOJOHOCHOIO
TOPU30HTAa CAaMOM3JIMBOM HEW30eXKHO TNpHUBeNEeT K HCTOIICHHIO 3aracoB
MUHEpaJIbHBIX BOJ U YXYALIEHUIO UX 0aJIbHE0IOTnYeCKUX CBONCTB.

B Hactosilee Bpems 3a cueT CaMOHW3JIMBAa IMPOUCXOOUT cpaboTKa YIpYyrux
3allacoB  HIDKHEMEJIOBOTO  BOJIOHOCHOTO  KOMIUIEKCAa, HM30JUPOBAaHHOIO  OT
BbILLIE3AJIETAIONIMX BOJOHOCHBIX TOPHU30HTOB MOIIHOM MAYKOW ITIMHUCTBIX
OTJIOKEHHM BEpPXHEro majieoreHa — HibkHero HeoreHa (P; —N;). MoIIHOCTh 3THX
OTJIOXKEHUM cocTaBisieT npuMepHO 300M.

JlenHMKOBBIE DSIIOXH, COIPOBOXKJIAIOIIMECS IIOHWKEHHEM TeMIlepaTyp Ha

OTPOMHBIX TEPPUTOPHUIX U CONMPSIKEHHBIE C INTUTENbHBIMU IUTIOBUATIBHBIMY (0K IHU-
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BBIMH) NEPUOIAMH, cOPMHPOBAIN OTPOMHBIE 3amachl NPECHBIX IMOA3EMHbBIX BOJ B
CTpaHax ¢ COBPEMEHHBIM 3aCyIUIUBLIM (apUIHEIM) KIUMaToM. [1], B TOM YHcie U Ha

tepputopun Poccun.

1. ®epponckuii B.W., [TonsikoB B.A. M3ortonHas ruapochepa 3emnu. M: Haydnbrit

Mumup, 2009, 632c.

CocTaBull KaH/l. XUM. HayK, B.A. IloasikoB

MOYETHBIN pa3BeI4UK HEJP
29.,02.2016r

* B 1987r B OJHOM CKBaXWHE, BCKPBIBAIOLIEH OTJIOKEHHE HHIJKHETO MeJla Ha TEpPUTOPUH
paBHMHHOTO KphIMa, paauoyriiepoaHblii Bo3pacT Boabl cocTtaBui 18 Teic. seT. To ects dopmupo-
BAHHE 3TOH BOJBI MPOMCXOAMIO B KIMMAaTHYeCKHI MHUHMMYM mocieanero (Bampadickoro) ornene-

HCHUSI.
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