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OtHO# M3 AKTYAIBHBIX IKOJIOTHYCCKHX NPODIIEM SBJISCTCS OlEHKA (PaKTHHECKOTO 3arpa3ieHns
0OBEKTOB OKpY/KAOMIEH Cpeibl HECHMMETPHUHBIM JUMETHITHIPA3HHOM H €ro MeTadoIHTaMH.
OHAaKo  HKOIOIHHECKHE TIOCHCACTRHSA JIAHHOTO BHJI@ TEXHOTCHHOIO BO3JCHCTBHS M3YHCHBI
HeocTatoqHo. TOTBKO XOpOImo 3Hasd MYyTH WX XHMHWYECKHX TPEBPAINEHHH MOKHO TMOTHOCTHIO
00CCIICHUTR [OCHCI0BATEILHBIH KOHTPOIL HX COACPHNKAINS B PA3jIMUILIX IIPUPOJNBIX Cpe/ax,
MPOTHO3HPOBATH JAMBHEHIII MeTabomu3M, a TakkKe YIpPaBISAThH ONMACHBIM BO3JACHCTBHEM Ha
OOBEKTEI OKPYKAIONICH CPCIIBI H HC/IOBCKA.

TIpomno yike Gomee S50-TH JeT ¢ TeX Top, KaK Ha4atel pabOTHI M0 H3YHEHHIO MEXaHH3MOB
paznoxkenus 1,1-necummverprunoro aumerwiriipasana (HJAMI) [1-4]. Oxmako 10 cux nop TouHo
HEH3BECTHO, TI0 KAKOMY MEXaHHIMY 00pa3yroTes Te WM WHEIE TPOAYKTRI Tpanchopmarmn HIIMT.
CHOXKHOCTh W3YHCHUS JIAHHOH NPOGIEMbl 00YCIOR/ICHA: BHICOKOH PEAKITHOHHOH COCOOHOCTHIO
HJMT; GoNbLmM KOMMYeCTBOM W3BECTHBIX TPoAykToB Tparchopmammn HIMI: crnokroCTEIO
XHMHYECKOTO COCTABA MMOYBRI M KATAIMTHHYCCKHX CBOWCTB PSJd COCAMHCHMIA: TPOTCKaHHEM
OHOMOIHYECKHX TIPOLIECCOB B MOYBE: BIMSHUEM MHOKECTBA BHEWHAX (pakTopos (Y®- i BHINMOE
H3JyHeHHE, TEMIICPATYPA, BIAKHOCTh, CKOPOCTh BETPA, JOCTYI KHCIOPONA M pP.) HA NPONCCCH
‘rpancdopmarnu HJIMI'.

JIONONHATENLHYIO CIOKHOCTB BRI3LIBACT TOT (akT, uTo npouecckl Tpanchopmarnn HIAMI ve
HOJUHHSAIOTCS GOJNBIIMHCTBY 3aKOHOB M TCOPHIl Opramuycckoil XuMun. BOJbIMHCTBO rHIOTES,
BBIIBHHYTHIX XHMHKAMH-OPraHAKaMH, a TaKiKe Pe3yJibTaToB KBAHTOBO-XHMHMYECKHX PACYETOB He
HAXOJIMJTH TOATBEPAKICHAS [PH MOJTYSCHHN IKCIICPHMEHTANIBHBIX JIAHHBIX.

Hanpaenennocts TpaHchopmauny 1 pacnpoctpanenus HJIMI, kak B nouse, Tak u B LeIOM B
OKPYKAIOIICH Cpejie Ompe/eseTess He TOMbKO €ro (PH3MKO-XHMUUYCCKAMH M XHMHHYCCKUMH
CBOHCTBAMH, HO M KOHKPETHBIMH KIIHMATHYECKHMH W OHOreOXMMHYECKHMH OCODEHHOCTIMH
paiiona, TojBeprierocs JAeicTBUIO TOKCHKanTa. [109TOMY JUTs 1IPOrHO3HPOBAHKS MOCICICTRI
saanns HJIMIT Ha OKpyKalollyto cpefy B 3arpsA3HCHHOM paiioHe HeoOXOIMMO YUHMTHIBATH H
MCCHIE/IOBATH B KOMILICKCE BCE TIEPEUHCIICHHbIC TAPAMETPBI.

B nannoit paGote npeacTapieHbl MATEPHABL, MOTyYeHHEIE TPH IKOIOTHIECKOM 06CIe10BaHiH
MECT aBapUifHBIX MPOIHBOB TCHTHJIA M PAHOHOB IAACHHS IICPBRIX CTYICHEH paKkeT-HOCHTEeH
«ITpotomy.

OGcnetorana TeppuTOPHS MO3KIHONIOrO paifona KocMopoma baiikonyp B Keissuiopansckoit
obnacti. MecTa aBapHiiHOTO TMaZeHMst M paifoHBl TAJeHHs OTASIMIONINXCS HACTeH MepBHIX
CTyNeHeH pakeT HOCHTENeil. PaCIoNoKennbIX B YiibitayckoM paifone Kaparanmuckoii oGnacti. B
TIO3MUMOHHOM paiioHe KocMoznpoma bBaiikowyp mpoGel otdupamucs B utone 2013 . mpu
HPOBCACHHH PafoT 10 DKONOMHYECKOH OLECHKE MOCHCACTBHIT aBapuu pakera-nocurens (PH)
«ITpoton-M». B Vinitayckom paifone npoGsi Gbim otobpansl B 2011 . B Xoze HccieroBatun
JIMHAMUKH BOCCTAHOBJIEHHUS dKOCHCTeM Mecta asapuu PH «lIpoton-M» 2007 r. T1poGer no4ss! B
paiione manenust paifon magenns (PIT) No 15, 25 orfupamuce B Tewenme 2011 ropa upu
JKoJIorudeckom conporoskicnun 8 nyckos PH «IIporon-My». B PIT No 148 11poGsi Gbuin otoGpans
82011 r. Npu BLMOTHEHHH PabOT IO AKOTOTMYECKOMY MOHHTOPHHIY TEPPHTOPHH.

I1po6e1 orGupanics TouBemIbIM Oypom 10 TuiyOunsl 180 ov marom 20 oM B Mecrax
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[image: image4.jpg]aBapuiHBIX 11posmMBOB rentiia 1 B PIT 148, B PII 15.25 ¢ riuy6unsr 20 — 40 cm. I'a3osas xpomaro-
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B pesymsrare anamiza 766 o6pasuos noussl o6Hapyxkero 101 azoTcoepkammnx coeHHeHUi,
oTeyTeTRYIOMMX B (hoHOBRIX npobax. JIaHHbIE COCAMHEHNS PACTIPE/IEIICHBI CIICYIONHM 00pa3oM:
10 coemmmennii obHapyxeHo B Tpobax, oTOOPAHHBIX B IEHTpe MecTa apapHitHoro mamenus PH
«lIporon-M» B 2013 1., 42 coejtunenus 0OHAPYIKCHO HA MECTAX ABAPHITHOTO MAJICHNMS (PPArMEHTOR
PH «ITpoton-M» B 2007 r.. a Takke 49 1 18 azotocomepKammx coeHennii 61 0OHAPY/KEHBI B
1podax. orobpaHHbIX ¢ paifonoB nauekmus 1epBbix crymencii PIT Nel525 w PIT Ne 148
COOTBETCTBEHHO.

Tabmmma 1—- Mexoankie nanAble 06cTe0BaHHBIX TPO0 MOYBBI

Buj ~ Yposems Konnaue
Tepputopus . Mecto orGopa npo6 | 3arps3HeHus, =
BO3JIeHCTBISA = CTBO ITPOO
TJTKymr
= npomis KPT ¢
Hozuumonmbiit
HA3eMHBIM
P-H KOCMOApOMaA
- B3PLIBOM, aBapHst -
baiikonyp. PH ICHTP MECT4 MaJICHAS 8850 4
Kemsimopasackas
s «ITpotor-M» B
i 2013 1.
MECTO MaeRHst pazrOHHOT0
NS N Pt 5200 80
}
BO3TOPAHIEM, = (2007 1)
Vaurayexit p-n | asapms PH MECTO TAIeHNs BepXHeil
Kﬂpﬁrallﬂlflllckaﬂ ((HPOTOH-M)) B 4acTH pasronnoro 0JoKa v 3‘2 (201] I') 154
o611 2007 ¢ [MacTH TIepeX0IHOTO OTCEKa
o i KOCMHYECKOTO annapara
mrratnoe najgende | PITNels, 25 0.6-3.9 359
nepBoif cTymneHn 5
PH «[poroi PIT Nel48 /o 172
Bcero 766

W3 ykasaHHBIX BBIIC a30TCOACPKAIIMX COCAMHCHNH 8 ObLIM BBIACICHB KAK COCAMHCHUA ¢
Bonee BBICOKMM TpolieHToM cosraneus (80% u sbiue) ¢ Gubmiorekoit ['X MC (Tabmuua 2). Cpean
JIAHHBIX COEIMHEHUH N.N-Jlumerundopmanmu, I-meran-1H-1.2.4-rpuason, Oue-
JIMETHITHAPA30HATAHMAT paHee ObITH WASHTHGHIMPOBAHBI KaK MPOXYKTh! TpaHchopmatuu 1.1-
HECUMMETPHUHOIO JIMMETHIITHPA3HHA.

B Tabmuuy 2 cBefienbl pe3ynbTaThl aHATH3a 766 MPOO MOYB, BEIMOJHEHHBIX METOIOM ra3oBoii
XPOMaTO-Macc-ClEKTPOMETPOMETPHY B pasindibic 1o/l [IpoGer mous ¢ mecra asapun 2013 1
OTOGPAHEI B TIEPBLII IEHL ABApHH, TIPOAHATI3HPOBAHLI Yepes 5 aueil. [TpoOe! ous ¢ MecTa aBapui
2007 r u B PIT 148 oroGpamer B 2011 © npu 9KOJIOrHHECKOM MOHMTOPHHIC TCPPHTOPHIL.
npoaHaIn3npoBansl B Tedenue 10-tu aneii. TlpoGel mous B PIT 15.25 oréupamics B 2011 r npu
IKOIOrHYeckoM conpoBokienun 8 nyckos PH «llporon-My, anaimsnpoBanbl B TeucHue 5 ek
nocne otbopa 1npod.

I-merus-1H-1.2.4-rpuasosn (MT) oBrapykuBaetes B M04BaX, OTOOPAHHBIX HEHOCPEICTBEHHO C
Tepputopun PIT Ne 15, 25 mocne mratHOro nafeHust OTAENSFOIMXCS HacTel pakeT HOCHTENei.
boznee Toro crout oTMerHTE, 9T0 coeamnenue |-merni-1H-1.2.4-rpuason Gbito 0GHapyKeHO Kak B
obpasuax Mous, MPOAHATH3NPOBAHHLIX Hepe3 5 jIHeil 1mocie aBapHifHOTO TIPOIHBA KOMITOHEHTOB
pakernoro tormsa (KPT) ¢ nasemuniv B3peiBom (ABapus PH «Ilporon-M» 2013 r.), Tak u B
ofpasuax noys, MPOAHATH3UPOBAHHBIX M0 TIPOUIECTBHY 4 neT nocieasapuiinoro nponusa KPT ¢
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[image: image5.jpg]BosropanueM (Asapust PH «IIporon-My 2007 r.). Hannune MT yeranosieno u B paiione najgenus
Nel48. wencnomszyemonm ¢ 2010 T.

Tabumna 2 - ﬂepeqeﬂb QA30TCOACPKALNX COEIMHEHHH C BRICOKAM MPOLEHTOM COBIMAICHUA

Asapus PH Paiton
«ITporon-M» najenus
No Hanmenosanne COBM:RHR BY, No
L% MHH. R 5 2 No
2007 ¢ (20137 15, | 140
25
1 3.3-morn-1-metnn-2,4- 80 42 N ~ . +
AUETHINHEANOH -
2 | Memmwirnjipazon 2-iponanon 81.3 4.6 - + = =
3 | JInMeTHIiaMHHOANETOHUTPHIT 98 52 - + £ -
4 S-merni-2-enni-1H-unmon 81 5.7 + - + -
5 | N.N-Jlumernndopmamut 88.9 6.9 - & - -
6 | l-mernn-1H-1.2.4-tpuazon 91 9.9 + + + +
MCTHI-2-(DeHMII- - 5
7 3-merun-2-penun-mupmzonof 1.5 88.8 124 4 ~ i ~
a|mapuanH
8 | Brc-mMeTHIITHIPA30H TaH T 91 129 - + - -

But npousBe/ien CpaBHUTEIBHBI AHAIN3 JIAHHBIX, OJYHCIHBIX MCTOJIOM Ta30BOH XpOMATO-
MAace CIIeKTPOMETPHH, ¢ pe3yTbTaTaMi HecieI0BaRii MeToaMit TBepAo(a3HO#H MHKPOIKCTPAKIHH
(TOM?D) n BricokodBdekTHBIOI KuakocTHOH XpomaTorpaduu (BDKX) [5-7]. Crosmsiii ananns
mokasan, uro coeamnenns  N,N-Imvernnpopmamun,  1-metnn-1H-1.2.4-tpuaszon,  Gue-
JMMETHIITHJIPA30H  dTaHjMal ObliM  00Hapykenbl B pe3yibTare anajiW3oB, [IPOWU3BCICHIBIX
Pa3TMIHBIMHE HCCIEI0BATETBCKIUMH HEHTPAMH TPEMS BBILIETIepedHCICHHBIMI METOTaMH.

Coesmnenus 3 3-wmymn-1-mernn-2.4-auerwmnemon,  S-merwi-2-penw-1H-ummon,  3-
MeTHiI-2-enmi-nupisonol 1.5-ajnupuuun Ut 0GHAPYKCHBI TOJILKO B PE3yJIbTaTe aHaan3a mpod
metonom I'X MC Ha kanmsipHoii konorke CP Voliamine.

Tabnuua 3 — Connas Tabnuua pe3yibTaToB HCCTeIOBAHMI TPOTYKTOB pacrazia renTuia
PA3THUIBIMH METOJAMY

Jlaunsie B nyOimkauusx JHannuwie PI'TT
Harnmenosanue PTTT (L [OXMA» PO HV;H afaps-
(TOM?*) (BIHKX**) eoney,
(X MC***)
3. 3-morin-1-mernn-2.4- ; ~ +
ALUCTHIHHENOH
Metnnrunpason 2-nponanos - = +
JIAMETHIAMHHE 0AIICTOHHTPUIT + - +
S-mermi-2-¢penmt- 1 H-arzion - - +
N.N-Jlumerundopmamuy + + +
1-metna-1H-1.2.4-tpuason + + +
3-meTnin-2-gernn-mupnzonol 1.5- . R §
ajiMpHIKE
BHc-IMMeTHITHAPA30HTAHANAT + + +
Meuanne:

*- Teepzohaznas MEKPOIKCTPAKIIS
**- BricokoatpekTHBHAS KUIAKOCTHAS XpomaTorpadus
*¥*- Tazopas xpomarorpadus ¢ Macc-CleKTpoMeTpHeii
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[image: image6.png]HOHy‘leHHHC Ppe3yIbTaThl HATTAIHO ACMOHCTPUPYIOT, YTO B 3aIpI3HEHHEIX TEIITHIOM ITOYBAX
Ha MPOTSDKEHHHU XNHTENLHOTO BPEMEHH COXPAHACTCA 3HAYMTEIBHOS KOMMYECTBO a30TCOIEPXKAMMUX
COCAHHENHH, HOJIY‘IEHHBIS JAGHHBIC O HNPHCYTCTBHU 3HAYHTECILHOIO KOJIUYECTBA NPOAYKTOB
pacmaga B Mo4YBax IIpH pEBHOﬁ JNMUTETBHOCTH UX 3aTPASHEHUA TEITHIOM CBHACTEIBCTBYET O
HCOGXOHHMOCTH JansHeiinero U3Y4YEHHs ITPOUECCOB TpﬁliCCb()pMalll/IH TEeITHIIA U NPOAYKTOB €ro
pacniaza B II09BE.
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Tyiiireve
Byn enbekre Kasakcran Pecnybmukactibie Keissulopna sxoHe KaparaHIp! 061bICTapEIHIAFbE
«IpoTOH» 3BIMEIPAH-TAaCHIFBIIITAPBIHEIN GipiHili caThUIAPBIHBIH Ky/Tay ayAaHAaphl MCH TeNTHIAIH
allaTIBIK TOTLIreH JKepiepiHe SKONOTIUILIK, 3epTTey XKYPrisy GapbICHIHIA ANBIHFAH MaTepHAILAAp
YCHIHLUWAH. 766 TONBIpaK YNTiCiH TanjayAblH HOTHXECiHMe (OHIBIK ChHaManapha ok 101
430TTHl KOCBUIBIC aHBIKTANABL ['a3fpl xpoMartorpadms Macc-CHEKTPOMETPHS OMICIMEH alblHFaH
MUHMETTEPre Onapanl KaTThl (pa3aibik MUKPOIKCTPAKIWS JKOHE TUIMIIMIT JKOFAPHl CYHBIKIBIK
xpomarorpadus (TXKCX) omicrepin KonaaHyMeH XXyprisiireH 3eprieylepiiH HoTHKeIepiMeH
CANBICTHIPA OTHIPHIN TANAAY KYPrizingi.
Summary
This paper presents materials of environmental research of hyptil emergency spill zones and
fall areas of first stages of Proton launch vehicles in Kyzylorda and Karaganda region of the
Republic of Kazakhstan. As a result of analysis of 766 soil samples 101 nitrogen containing
compound samples previously absent on background samples were found. Conducted comparative
analysis of the data obtained by gas chromatography-mass spectrometry method, with solid phase
microextraction method and high performance liquid chromatography method.
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