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BeseneHue

Hacrosmuii  otuer  mpeacraBiseT  coOOM  pe3ynbTaT — MPOXOXKACHHS  y4eOHOM
TEXHOJIOTHYECKOU (TpoekTHO-TexHoyorndeckoi) npaktuku B TUDT IBO PAH unu ®enepanbHoe
rOCy/IapCTBEHHOE OIOJKETHOE YUpeXKJeHHE Hayku THUXOOKEaHCKMH HHCTUTYT reorpadun
HansHeBocTOuHOrO oOTaeneHuss Poccuiickoil akagemuu Hayk. HaydHoe mnoapasneneHue —
nabopaTtopus reoXxumui, B mepuo ¢ 16.06.2025 no 19.07.2025. IlpakTuka sBiseTCs] HEOTHEMIIEMON
YacThI0O 00pa30BaTEIIBHOM MpOTrpaMMbl MO HampasieHuto mnoarotoBku 05.03.06 DOkomorus u
npupoaonoias3oBanue. [IpakTuka HanmpapieHa Ha yriIyOJieHue TEOPETUYECKUX 3HAHUHN, TOTYyYeHHbBIX
B paMKax y4eOHOro Ipolecca, U MpuoOpeTeHHe MPAKTUYECKUX HABBIKOB B cepe IKOJIOTUU U
IPUPOONOIB30BaHUA. [ 100aIbHBIE 3KOJIOrMYECKHE MPOOJIeMBbl, TaKHe KaK M3MEHEHHE KIIMMara,
3arpsisHeHNe aTMOC(EepHOro BO3/1yXa, BOAHBIX PECYpCOB U MOYB, HCTOIIEHHUE IPUPOIHBIX PECYPCOB
u yTpata OuopaszHooOpasusi, TPEOYIOT OT COBPEMEHHBIX CIEIUAIUCTOB-DKOJIOTOB HE TOJIBKO
riyOOKOro TMOHUMaHMA (YHIAMEHTAIBHBIX NPUHIUIOB (DYHKIIMOHHUPOBAHUS 3KOCUCTEM, HO H
BJIAQ/ICHUS COBPEMEHHBIMU METOJAaMU JKOJOTMYECKOIO MOHUTOPUHIA, aHaliu3a U OLEHKU
BO3JICUCTBUSl Ha OKPYXKAIONIyI0 Cpeay, a Takke pa3paboTku U BHeApeHUs 3h(HEKTUBHBIX
MPUPOAOOXPAHHBIX MEPONIPUATUNA U TEXHOJIOTHIA.

[Ipaktuka B Jlaboparopuu T€OXMMHUHM NPEAOCTABISET YHUKAIbHYIO BO3MOXKHOCTBH IS
O3HAKOMJICHHUSI C COBPEMEHHBIMH METOJAMHU aHAJIN3a XUMHUYECKOTO COCTaBa MPUPOJHBIX OOBEKTOB,
00pabOTKH W WHTEpPIpEeTallud T€OXUMHUYECKHX TaHHBIX, a TaKKe MPUMEHEHUS] TeOXMMHUYECKUX
3HAHUU JJI PelIeHUs aKTyaJbHBIX 9KOJOTHYECKUX MpobsieM. B oTinuyne oT TeopeTHyeckux Kypcos,
IIPAKTUKA IO3BOJIAET HEMOCPEACTBEHHO YYacTBOBATh B IIPOBEIECHUU HAYUYHBIX HCCIEIOBAHMM,
OCBOUTH J1labopaTOpHOE OOOpPYJOBaHME, HAYyUYUTHCS paboTaTh C pealbHBIMH oOpasuamMu u
AQHAJIM3UPOBATh CJIOKHBIE TI'E€OXMMHMYECKHE JaHHblE. Llenbr0 NpakTUKH SBISETCS IOJy4YECHHE
MPAKTUUYECKUX HABBIKOB IO TMPOBEACHHUIO JITAOOpPATOpPHBIX  HCCIEAOBaHUH B o0nactu
HKOTOKCHKOJIOTUHU U 3KOJOTMYECKOI0 MOHUTOPHHTA.

JUJ1s BBITIOJTHEHUS TaHHOM LIE€H CIIEAYET BBIIIOJIHUTD CIIEIYIOIINE 3a1a4u:

— O3HAKOMHUTHCSI C OOIICH XapaKTePUCTUKON MTPEATPUSITHS

— U3YYUTh JIEATEIBHOCTH JIa0OpaTOPUU

— O3HAKOMHUTHCS C TEXHUKOMN 0€30MacHOCTH B XMMHUYECKOH J1abopaTopuu

— Hay4HTbhCS MMOATOTABIUBATE IPOOY IS aHAIH3A

JUist  mpoXOXKICHHS Y4eOHOH MPOEKTHO-TEXHOJIOTMYECKONW MPAKTUKU HCIOIB30BAJICS

1a00paTOPHBIN METO/I aHaI3a



1 KpaTtkas xapakrepucTtuka npegnpuatuns

1.1 Uctopus nHctutyTa

Tuxookeanckuii wuHcTHTyT Treorpaduu JIBHI[ AH CCCP (wpiHe — ®DenepanbHOe
rOCy/IapCTBEHHOE OIOJKETHOE YUpeXKJeHHE HayKu TUXOOKEaHCKMH HHCTUTYT reorpadun
JansHeBocTouHOTO OoTAeneHus: Poccuiickoit akagemun Hayk (TUD IBO PAH)) cozman B okTa0pe
1971 r. no [Hocranosnenuto [Ipesnauyma AH CCCP (Ne 733 ot 29.07.71 1.).

JlupexTopoM-opranuzatopoM HHCTUTyTa (1971-1978 1T.) cTanm KpymHbIA yueHbI-reorpad,
yi.-kopp. AH CCCP Annpeit [lerpoBuu Kanuira, B 0671aCTh HayYHBIX HHTEPECOB KOTOPOTO HAPSTY
C BoIpocaMu Teorpaduu U TISIIHOIOTHH AHTApKTUABI, pUPTOBBIX cucTeM BoctouHnoit Adpuku, B
TOT TEpUOJ BPEMEHH BXOIWIM TNpoOJIeMbl reorpauueckoro IMPOrHO3a MU PalOHAIBHOTO
MPUPOJONOIB30BAHUS.

C 1979 1o 1991 r. unctutyt Bosriarisul wi.-kopp. AH CCCP I'ne6 UBanoBnu XynsakoB
KPYITHBIA Y4YEHBIH-reoMopQosIor, MPU3HAHHBIA B CTpPaHE OCHOBATENb JAJbHEBOCTOYHOM IIKOJIBI
CTPYKTYPHOI reoMOp(OTIOTHH.

C 1991 nmo 2016 r. unctutyt Bo3riaBisn akaaemMuk PAH Iletp fxosineBuu bakiaHoB,
o0jacTb €ro Hay4yHbIX HCCIIEJOBAaHHMI: TEeppPUTOpHUATIbHAS OpraHU3alUs XOo3siiCTBa, OIEHKa
IPUPOJHO-PECYPCHOTO  IIOTEHLMAAa TEPPUTOPUN U  PErHOHAIbHOE IPUPOJOIOIb30BAHUE,
YCTOMUMBOE Pa3BUTHE PETHOHOB U YIIPABICHUE, TEOTIOIUTUKA, TEOPETHUECKIE BOMPOCHI reorpagum.

C 2016 o 2019 rr. uHCTUTYT BO3MIaBIsI K.I.H. EpMomina Buktop BacunbseBud. OCHOBHBIE
Hay4YHbIE HAIMpPaBJICHUS: BOMPOCHI METOJOJIOTUU CO3JaHMsI T€OMH(POPMAIMOHHOIO MPOCTPAHCTBA,
NPUMEHEHHS JaHHBIX JTUCTAHLMOHHOTO 30HAMPOBAHUS ISl TeOMH(POPMALIMOHHOTO TEMAaTHYECKOTO
KapTorpagupoBaHusi, pa3paboTka NpUHIHIOB U TexHoJorui ['MC-nonaepxku i TIIaHUPOBAHUS
YCTOMYHMBOTO PpPECypco-, 3€MIICTIONb30BAHMS, PEUICHUS pPa3IMYHbIX [PUPOJOOXPAHHBIX U
IIPUPOJONOIIB30BATEIBCKUX 3a7a4

C 2019 r. mo 2020 r., nocT BpHO AUPEKTOpPA MHCTUTYyTa 3aHuUMan K.r.H. ['anzeit Kupumn
Cepreesuu. C 19 urons 2020 r. I'anzeii K.C. yTBepaeH B TOJKHOCTU AUPEKTOPA.

B TUT" IBO PAH, B cootBerctBuu ¢ pemenneM IBO PAH Otpenenus nHayk o 3emiie
IIPOBOJIATCS HAYYHBIE UCCIIENOBAHUS IO TPEM OCHOBHBIM HaYYHBIM HalPABJICHUSM:

— U3y4YeHHE CTPYKTYpPbI U TUHAMUKH Teorpauueckiux CUCTEM B IEPEXOIHON 30HE (CymIa-
OK€aH) U UX MOJIEIHPOBAHNUE;

—  HCCIeoBaHUE IyTed  pa3BUTUA W ONTUMHU3ALMU  PETHOHANBHBIX  THUIIOB
PUPOIONIOIL30BaHUS, B T.4. IPUOPEKHO-MOPCKOTO Ha OCHOBE T€OMH()OPMALIMOHHBIX TEXHOIOTHH,

pa3paboTKa PerHOHAIBHBIX MPOTPAMM YCTOHYUBOTO MPUPOIOTIOIH30BAHUS;
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— HU3y4YEHHE JUHAMMKHU U B3aUMOCBS3€H TEPPUTOPUATBHBIX TPUPOAHO-PECYPCHBIX CUCTEM U
TEPPUTOPUATBHBIX CTPYKTYpP XO34iCTBa W pacceieHus, pa3paboTka MpOrpaMM yCTOWYHBOTO
Pa3BUTHUS JAIIBHEBOCTOUYHBIX paiiloHOB Poccnu ¢ y4eTOM MHTErpallMOHHBIX IPOLECCOB B A3HMaTCKO-

THUXOOKEaHCKOM PETHOHE.

1.2 CTpyKTYpHble nogpasgeneHuns

HNucTuTyT nenutcs Ha 7 noApa3eieHuid, B KOTOPbIE BXOIAT:

— AJIMHUHHCTpaTUBHO-YyIIpaBieHuecKoe mnoapaszaeneHue. OHO MmoapazyMeBaeT IUPEKIUIO,
OTJIeN KaIpOB, KAHIICISPHIO, PMHAHCOBBIN OT/AEN, OTAEN OXPAHbI TPY/1a U CIICIl. YacTh.

— Hayunbie noapazaenenus. OHM 3aHUMAIOTCS KaK MPABWIO MPOBEICHUEM Pa3IUYHBIX
MCCIIeI0BaHM, pa3pabOTKON HOBBIX 3HAHWHA M TPUMEHEHUEM MX Ha MpakTHKe. B 3Ty CTpyKTypHYIO
€MHUILY BXOIST:

a)  HMudopmamumonHo-kaprorpaguueckuii  meHTp.  3aHMMaeTcs  (POPMHPOBAHUEM
reonH()OPMAIIMOHHOTO TPOCTPAHCTBA TPAHCTPAHUYIHBIX TE€OCUCTEM, KaK HH(POPMAIIMOHHOW OCHOBBI
Te09KOJIOTMYECKUX HCCIIEJOBAaHMI; MPOBOIUT KOMIUIEKCHBIE JIaHAIAa(THBIE U T€03KOJOTHYECKHE
uccinenoBanusi Ha ocHoBe [MC-texHomormii M MaTepuangoB AUCTAHIIMOHHOTO 30HIUPOBAHUS,
pa3pabaTbIiBaeT METOJIUKU KiacCU(UKAUU U UACHTHU(PHUKAIIMA KOCMOTeOM300pakeHUI sl 1ieneit
HENPEPBIBHOTO OOHOBIIEHUS TeONH()OPMAIIMOHHOTO MPOCTPAHCTBA C MPOBECHUEM PAOHUPOBAHUS
Y 30HUPOBAHUS.

b) JlaGopatopusi Ouoreorpaduu U HSKOJOTHHU. 3aHUMAETCA JaHAMA(PTHOW SKOJOTHEH H
TEOIKOJIOTHEH, T/He U3y4aeT BIMSHUE BEIYIIMX OJKOJOTUYECKUX (DAKTOPOB peruoHa Ha
pacTUTEIBHOCTh U TOYBBI, MIPOBOJUT I'€OIKOJIOTMUYECKUNH MOHUTOPUHI W aHAJIU3 aHTPONOTEHHOU
TUHAMHUKU JKocucTeM W yaHmmadroB. [loMuMo 3TOro, mMpoBOISATCS HCClIeAoBaHUS (DIOPHI U
pacTUTENbHOCTH, (ayHbl U HaceleHHs] NayKOB U TPbI3YHOB, TIOJArOTaBIMBAIOTCS KapThl
PACTUTENHLHOTO U MOYBEHHOT'O TOKPOBA, )KUBOTHOT'O HACEJICHHUS, JTaHAIa(pTOB.

c) JTabopatopus reoxumun. [[poBOAUT KOMITJIEKCHOE U3yYEHUE U aHATTN3 OMOTCOXUMUIECKIX
MPOIIECCOB B BOJHBIX SKOCUCTEMAaX W JaHIIMAa(TaxX CyIId U MPUOPEKHBIX aKBATOPHI KaK OCHOBBI
YCTOWYMBOTO MPUPOJIONOIL30BaHUS, pa3padaThIBA€T KOMILIEKC MHIUKATOPOB COCTOSHUS PEUYHBIX,
O3€pHBIX M  TNPUOPEKHO-MOPCKUX HIKOCHUCTEM, OTpa)arolMX HW3MEHEHHe JaHaAmagTHO-
KIIMMATUYECKHUX YCIIOBUI BOJAOCOOPOB M YPOBEHb aHTPOIIOTCHHON HArpy3KH, U3y4aeT 0COOCHHOCTH
OMOaKKyMYJISIIIUM  MHUKPOARJIEMEHTOB THUIPOOMOHTAMH, JMHAMUKY COBPEMEHHBIX JaHAMA(THO-
FeOXMMHYECKHE MPOLECCOB U BOJHOM MUTpAlUU XUMHYECKHX 3JIEMEHTOB B TOpPHO-TACKHbBIX
nanamadTax rora JlanmeHero Bocroka Poccuu v nuHaAMHKy XHMHUYECKUX XapaKTEPUCTUK I10YB
TEXHOTCHHBIX M ypOaHUCTHYECKHX JaHamadToB ora JlansHero BocToka B CBSI3M ¢ M3MEHEHHUSIMH

HUHTCHCUBHOCTHU aHTpOHOFGHHOﬁ Harpys3KHu.



d) Jlaboparopusi THAPOJIOTUH U KIMMATOJIOTUU. 3aHUMAETCS OLIEHKOW MPOCTPAHCTBEHHON U
BPEMEHHON M3MEHYMBOCTU BOJHOTO OanaHca, XapaKTEPUCTUK THAPOJIOTHYECKOr0 PeKMMa BOJIHBIX
00BEKTOB, M3Yy4aeT 3aKOHOMEPHOCTH MOP(MOIOTHMH W MPOCTPAHCTBEHHBIX CTPYKTYp PEUYHBIX U
03epHBIX 0acceiHOB, a TakXke pa3paboTKoN Mojeneil ITuX cTpykTyp Ha ocHoBe I'MIC-TexHOMIOTHiA,
UCCIIeAyeT MEXaHU3Mbl OMTACHBIX TUAPOJIOTUYECKUX SIBIICHUM B YCIOBUSAX U3MEHSIOIIETOCs KIuMaTa
U JIaHTIa(THBIX Peo0pa3oBaHUi U pa3BUBAET METOMbI MOJCIUPOBAHUS (POPMHUPOBAHUS PEUHOTO
CTOKa.

e) JlaGopaTopusi MOAENUPOBAHUS JIUHAMUKH TEOCHCTEM. 3aHHMAETCS BBISIBICHUEM
COOTHOILIEHUI aHTPOIIOTEHHON W TNPHPOTHON TpaHCHOPMAIMHM PA3HOPAHTOBBIX TeorpaduyecKux
cucrem CeBepo-BocTouHol A3uM B YCIIOBHUSIX U3MEHEHMS KJIMMAaTa Uil ONPEACIICHUS PUCKOB U
BO3MOKHOCTEN HMHHOBAIMOHHOTO IPOCTPAHCTBEHHOIO COLUAIbHO-3KOHOMUYECKOIO PA3BUTHS
Tuxookeanckon Poccun. MccnenoBanns HampaBiieHbl HA TOCTUKEHUE CTPATErMYECKUX OPUEHTHPOB
«CrpaTeru Hay4YyHO-TEXHOJIOTMYECKOro pa3BuTus Poccum» B 4acTH COXpaHEHHUS IPUPOIAHOTO
KapKaca KOHTAKTHBIX T€0CUCTEM, ONITUMH3ALMN CUCTEMBI UCIIOJIB30BAHUS IPUPOAHBIX U KYJIbTYpPHO-
HUCTOPUYECKUX PECYPCOB, MUHUMM3ALIUN PUCKOB JUISl )KU3HU U 30POBbSI HACEJICHHUSI.

f) JlaGoparopuss maneorpaduu u reomopdonoruu. M3yudaer sBomronuio JaHamadToB
HanpHero Bocroka M MX yCTOHYMBOCTh Ha KPUTHUECKUX pyOexkax, Takke MPOBOIUT H3yueHHE
CTaHOBJICHUS COBPEMEHHBIX JIAHAMIA)TOB C aHAJIU30M CKOPOCTEH W3MEHEHUS MPHUPOIHBIX
KOMIIOHEHTOB U OILICHMBAET POJU PA3IMYHBIX JaHamadrooOpasyomux (HakTopoB. 3aHMMAaeTCs
AQHAIN30M CHEeUU(PUKU PAa3BUTUS OCTPOBHBIX TI'EOCHUCTEM MpPH KIUMATHUYECKUX H3MEHEHUSIX U
CBSI3aHHBIX C HUMU KOJIEOAHUSX YPOBHS MOPS M BO3JACHCTBUM KAaTaCTPOPUUECKUX COOBITHI pa3sHOU
MHTCHCUBHOCTU M H3Yy4aeT B3aWMOOTHOIIEHHS JAPEBHEr0 4e€JIOBEKa M IPHUPOJHON cpenbl rora
Janprero BocToka B mo3HeM IICHCTOIICHE-TOJIOIICHE.

g) JlaGopatopuss mpUPOAOIIONB30BaHUS MPUMOPCKUX pernoHoB. Kiaccudummpyer
OPUPOJHBIE ¥  AHTPONOTEHHBIE TMPOLECCH TpaHChOpMalMKU TNPHUOPEKHBIX PETHOHOB IO
yIOpaBIIEMOCTH U pailoHHpyeT OeperoByi0 30HY [0 THUIaM KOMIUIEKCOB M  BHAAM
npupoonoas3oBanus. Ompenenser KiIoueBble Mpolecchl TpaHchopMaluu OeperoBod 30HBI,
BIIMSIOIINE HAa PUPOJIOIOJIB30BAHNE, U AHATU3UPYET 3aBUCUMOCTH IPUPOIONOJIB30BAHUS OT TUIIOB
OeperoBoii 30HBI U MPOIECCOB UX TpaHchopMmanuu. Takxke 3aHUMAETCsS CO3JaHMEM MAaKETOB IS
MOHHTOPHHTA C WCIOJb30BaHUEM JMCTAHIIMOHHOTO 30HAMpOBaHMs. Pa3pabaThiBaeT METOIbI
ONTUMAJIBHOTO PpPAa3MEUICHUS MapUKYJIbTYPHBIX XO34MCTB Ha OCHOBE TI'MIPOJWHAMHYECKOTO
MOJEIIUPOBAHUS.

h) JlaGopatopHast coumanbHOW W MeAMIUHCKON reorpadum. [IpoBomuT uCCIeTOBaHUS

reorpaduueckoil auddepeHnnanuu 3I0pOBbsS HACEICHUS M PEKPEAIMOHHOTO TOTEHIMana B



peruoHe, a TakXke H3y4yaeT reorpauueckue M TreonoJUTHYecKHe (PaKTOphl B WHEPLUOHHOCTH,
JUHAMHUKE U Pa3BUTHH PA3HOPAHTOBBIX CUCTEM PACCENIEHUsI HaCeJICHUS.

1) JlaGopaTopusi TEeppUTOPHATHHO-XO3IUCTBEHHBIX CTPYKTYp. 3aHUMAETCs pa3paboTKOn
CTpaTerul TpaHC(hOpPMAIMKU COLUAIBHO — 3KOHOMUYECKOTO MPOCTPAHCTBA U TEPPUTOPHAIEHOTO
passutusa Poccun i paiionos JlansHero BocToka.

j) JlabGoparopusi TpaHCTpaHUYHBIX TE€OCHUCTEM. 3aHHUMACTCS H3YYEHHUEM CTPYKTYPbl H
JWHAMUKU TpaHCTpaHW4HbBIX TeocucteM [lanmpHero Bocrtoka Poccum ¢ onpeneneHuem
IPOCTPAHCTBEHHO-BPEMEHHBIX IMPOIIECCOB ACHHXPOHHOCTH M ACHMMETPUYHOCTH JaHImadTHON
nuddepeHIanny, TPAaHCTPAHUYHBIX TPaJIMEHTOB MPUPOAOINOIL30BAHUS U Pa3pabOTKON IUIaHOB
TpaHcGopMaIi TEPPUTOPUATIEHO-XO3SHUCTBEHHBIX CTPYKTYpP HAa OCHOBE MPHUHIIMIIOB YCTOWYMBOTO
pa3BUTHSL.

k) JIaGopaTopust S5KOJIOTUM U OXPaHbI )KUBOTHBIX. 3aHUMAETCS U3y4YeHUEM (payHbl, SKOJIOTHU
nTul 1 miekonuTaromux Ha JlanbHem Bocroke Poccum ¢ nmpumeHeHHEM COBPEMEHHBIX METOAOB
(CIIyTHUKOBOE ClIeKEeHHE, (OTOPErucTpaTophl U JAp.) AJS W3YUYEHHs AUKUX KUBOTHBIX. [IpoBoaut
MOHHUTOPHHT COCTOSIHUS MOMYJIAIUN aMypCKOT0 TUTPa U APYTUX XUIIHBIX MIEKOMUTAIOIINX, 8 TAKKE
paszpabarbiBaeT  peKOMEHJalMii 1o uX  coxpaHeHuto. [IpoBoauT  moauMacImITabHYIO
T€09KOJIOTMYECKYIO OLIEHKY CTENIEHM COXPAHHOCTU KPYMHBIX LIEIOCTHBIX TEPPUTOPUIN NMPUPOIHBIX
IKOCUCTEM («IMKOW TPHUPOMABI») W 3THOKYJIBTYpHBIX naHamadroB Poccuiickoit ®enepauuu u
UCCIIEyeT MUHEPAJIOro-reOXUMHUYECKHE CpelOBble (AKTOPhl B SKOJOTHH PACTUTEIIbHOSIHBIX
KUBOTHBIX (PETITUIINH, ITUIBI U MIIEKOIIUTAIOLIHE).

1) Ientp nanamagTHO-3KOIOTHYECKHX ucciaepoBanuii. [IpoBoaut  manmgmadTHO-
DKOJIOTMUECKNE HCCIIEJOBAHMS [JIsl M3YyYEHUS COBPEMEHHOIO COCTOSIHMSI CYXOIYTHBIX H
npUOPEKHOMOPCKUX JIaHAIIA(QTOB pailOHOB MPOMBIIIJIEHHOTO U CETbCKOXO03SIICTBEHHOTO OCBOCHHUS
Hansaero Boctroka Poccum u comnpenenbHbIXx pailoHOB CeBEepO-BOCTOYHOM A3WHU. 3aHMMAaETCA
CO3JIaHMEM SJIEKTPOHHBIX TEMATUYECKUX KapT U 0a3 JaHHBIX.

m) CeBepo-BOCTOUHAs HAYYHO-IKCIIEpUMEHTaIbHas cTaHLus B nocenke Yepckom. CeBepo-
BOCTOYHas 0a3a B mocenke YepckoM pacmosoxkeHna Ha Oepery p. KonpiMbl BOIH3H pailoOHHOTO IIEHTpa
HwxuekonmbimMckoro ymyca — moc. Yepckoro Pecny6nmka CAXA (Axyrtusi) — paiion Kpaiinero
Cesepa. Hayunas 6aza pacrionioskeHa B y3Jie IepeceueHus BaKHEHIINX reorpadudeckux 3KOTOHOB!
TOpBI-HU3MEHHOCTB; CylIa-Mope; Taiira-tyHzapa. Ha 0a3ze mnpoBoauTcs KpYIJIOTOJUYHBIH
MOHHMTOPHHT; COOMPAIOTCSI JaHHBIE MO CTPYKTYPE U JUHAMHKE CEBEPHBIX T'€OCUCTEM (PKOCHUCTEM);
MPOBOAATCS pabOThl IO MaTEMATUYECKOMY MOJIETUPOBAHUIO MPOIECCOB B3aHUMOJCHCTBUS MEXKIY
aTMoc(epoii, pPacTUTEIbHOCTHIO, XHUBOTHBIMH, IMOYBOM W MEp3JOTOH, a TaKkKe MOHUTOPUHT

ACATCIIBHOCTH CJI0A MCP3JIOTHBIX JIaH,Z[LHa(bTOB CCBCPO-BOCTOKA KonbiMckoii HU3BMEHHOCTH U OIICHKAa



BIUSHUS PA3IUYHBIX (AKTOPOB HA W3MEHEHHE MOIIHOCTH M JIMHAMHUKY TEIIOMAacCOOOMEHHBIX
MIPOLIECCOB B HEM.

n) Kamuarckuit ¢pmwman TUDT IBO PAH. IlpoBoauT uccienoBanus B S 1abopaTopHsix
(TuapOoOHONTOTHH, SKOJIOTHH PACTEHUI, OPHUTOIOTHH, SKOJOTHH BBICITUX MTO3BOHOYHBIX U SKOJIOT0-
HYKOHOMHUYECKUX UCCIICIOBAHMI ) M HA OMOJOTUYECKHUX CTallMOHapax B mocenke Jcco u CoboeBcKkoM
paiioHe.

— MexnyHapoanbele moapasneneHus. K HUM OTHOCUTCS PETUOHAJIBHBIM IEHTP IO
MOHUTOPHHTY OKpy>katouie cpensl CeBepo-3anannoii [Namndukun (UNEP NOWPAP POMRAC).

— Hay4Ho-BciomorarenpHble  TOIpa3feneHus.  Bkimowaror B ce0s HAy4dHO-
JKCTIepUMEeHTANbHYIO 0a3y "CMmbruka", [leHTp komiekTuBHOTO mojs3oBanus «LleHTp manmmadTHON
skopuarHoctukd u [MC texnomoruity (LJIDAI'MC), a Takke HaydHyro Oa3y B IIOCENKE
XpycTanbHOM, HAXOISIIYIOCS B KOHCEpBallMU. B CTPYKTypy Takke BXOIUT OTAEN HAy4HO-
TeXHHYeCKol wuHpopmanuu. JlaHHOE TOIpa3fAeNeHNe BBHITIONHSET KOMIUIEKC CE30HHBIX H
KPYTJIOTOUYHBIX HAOMIOACHUN 32 Pa3IUYHBIMU KOMIIOHEHTaMH MPUPOTHON Cpelbl U MPOBEACHUE
JaHAIIaQTHO-TEOXUMHUECKUX uccienoBanuiic mpumeHeHneM I MIC-TexHomornid.

— Buyrpunncturyrckue komuccur. CoctoAT U3 6 pa3iUyHbIX KOMHCCHH, KOTOpPBIE
CHEIHUAIM3UPYIOTCS Ha PEIICHHH pPA3JIMYHBIX 3a/lad, CBS3aHHBIX C JEATEIHOCTHIO BHYTPH
WHCTUTYyTa. Hampumep, OIlEHKa COOTBETCTBHUSI COTPYAHHKOB KBATU(UKAIMOHHBIM TPEOOBAHUSM,
HEOOXOUMBIM JIJISl 3aHATHS JOHKHOCTEH MIIM SKCIepTU3a Hay4YHBIX padoT, IPOEKTOB, MPOrpaMM U
JIpYTUX MaTepuaioB, IPEICTaBISIEMbIX Ha PACCMOTPEHUE HHCTUTYTA.

— OOmectBennble mofpasneneHus. CocTosT U3 Mpodcor3HOro KOMUTETa U KUTAHCKOTO
Ki1y0a.

— IlpousBoxacTBeHHble TmonApa3feneHus. BkimoyailoTr B ce0f  aJAMUHHCTPAaTHBHO-
xo3sicTBeHHYI0  cnmyx0Oy  (AXC), wMuagmmii  obcmyxkuBarommii  mepconan  (MOII) wu
IKCIUTYaTaIMOHHO-TEXHUYECKYIO CITykO0y. DTH mojpasnencHus GOpMHUPYIOT KOMIICKCHYIO CUCTEMY
MOJJICPKKHA TPOU3BOACTBEHHBIX M aJMHUHHCTPATHUBHBIX IMPOIECcCOB, obecneunBas dp(HEKTHBHOE U

6e3omacHoe GyHKIIMOHUPOBAHUE OpraHU3AIMH B 1IEJIOM. [ 1]

1.3 JlabopaTtopua reoxummm

Jlabopatopus reoxumuun TUID" JIBO PAH 6puta 00pa3oBaHa OHOBPEMEHHO ¢ OpraHu3aIue
uHCTUTyTa. OpraHu3aTopoM M PYKOBOJUTENEM J1a0opaTopud TEOXUMHHM OBUI  K.I.-M.H.
I0.I1.bageHkoB, UM e KypUpOBaJIUCh PaOOTHI MO MOPCKOW TCOXHMHHU, a M3YYCHHE TCOXHUMHH
JaHAIaGTOB CYIIA MPOBOAMIIOCH 1O pykoBoacTBoM K.r.H. I1.B.EnnmateeBckoro. Jlo 1975 r. Bce
COTPYAHUKH JIAOOpaTOpuH padoTaIy Mo €AUHON TeMaTHKe B OCHOBHOM B Ipesenax J{anpHeropckoro

palioHa, 3aTeM MPOM30LUIO paszaencHue Mo HampasieHusMm: A.H.Kauyp cocpenorouwmiics Ha
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U3y4eHUH aTMoc(epHbIX ocaakoB, B.A.UynaeBa — Ha peuHom ctoke, rpynna I1.B.EnnarseBckoro
— Ha U3YYCHUH TEOXHUMHUHU TPUPOTHO-TEXHOTCHHBIX JaHamadToB, rpynmna H. K. Xpuctopoposoit —
Ha BOIIPOCax OMOWHIUKAIIMU 1 OMOMOHUTOPHHTA 3arpsi3HEHUsI MOPCKKX Boa. B 1976 . B rpymimy mo
U3yYEHHUIO MOPCKOil Onoreoxumun npunui Beiryckauku JII'Y B.M.Ilynskun u B.b.Ilosipkos. 3a
50 ner KaapoBBINA cOCTaB 1abOPATOPHH, KOHEYHO, M3MEHUJICS, HO 3HAUUTENbHAS YacTh KOJUIEKTHUBA
coxpaHuiachk. 3a nepsble 30 JeT cyliecTBOBaHUS COTPYIHUKAMH JTAOOPATOPUM T€OXUMHUU ObUIH
noJTy4eHbl pyHIaMeHTaIbHbIE JaHHbBIE 110 TEOXUMUU THIIEPreHHBIX MTPOLIECCOB B YCIOBUSAX BIUSHUS
TOPHOPYIHOTO Tpou3BoAcTBa. Kpome Toro, 60mbiioi 00beM padoT ObLT BBHIMOIHEH 10 U3YYCHUIO
3aKOHOMEPHOCTEH (hOPMUPOBAHUS XUMHUYECKOTO COCTaBa MOBEPXHOCTHBIX BOJA. BakHOI 4YacThiO
pabot mabopaTopur T€OXUMHH OBLIO MCCIEAOBaHUE TpaHCPopMalMu MaTeprajga peyHOTO CTOKA B
YCThEBBIX 30HAX, a TAKXKE pa3pabOTKa METOJUYECKUX U METOJO0JIOTHYECKIX OCHOB OMOMHIANKAIIMH U
MOHUTOPUHTA 3aTrPSI3HEHUS] MOPCKHUX BOJ TSIKEJIBIMU METaJIAMH.

B neprozn 2000-2021 rr. oOummu npo6iiemamu, 00beAMHAIONMMU Bce paboThl 1abopaTtopuu,
OCTaBAJIUCh XapaKTEPUCTHKA COCTOSIHUS M (YHKIIMOHUPOBAHUS TUIIUYHBIX HA3€MHBIX U BOJHBIX
skocucteM JlanmpHero BocToka, Ha OCHOBE COBPEMEHHBIX T'€OXMMHUYECKHX [AaHHBIX, a TaKXKe
M3Y4YEHUE XUMHUYECKOIO 3arpsI3HEHUSI CPEIbl, ITPEXK/IE BCEIO COCAUHEHUSIMU CIIEI0BBIX METALIOB, U
oOmieli aHTPONOreHHOM TpaHCcHOpMAIMM XHMHUYECKOTO COCTaBa OCHOBHBIX KOMIIOHEHTOB
IKOCHUCTEM.

Ha nannblii MOMEHT B 1a00paTOpUH T€OXUMHH YUCIATCS 14 COTPYIHUKOB 6 M3 KOTOPBIX
UMEIOT YUeOHYIO cTeneHb (Tabmuma 1).

Tabmuua 1 — CotpyaHuKH J1a00paTOPUU TE€OXUMHH

CoTpyIHUK JomxHoCTh VYyenas creneHb

lynekun Bnagumup MapkoBud I'naBHBII HAYy4YHBIN COTPYIHUK JloxTop reorpaduaecKkux HaAyK
pirankoB Bacumuit FOpbpeBuy Benymumii Hay4dHBIN COTPYIHUK JIoKTOp OMOJIOTHIECKUX HAyK
Uepnosa Enena Huxonaesna Crapmuii Hay4HbIH COTPYIHUK Kannunar 6uonornyecknx HayK
Jlynenko Tarbana HuxonaeBHa Crapmuii Hay4HbIH COTPYIHUK Kannunar reorpadmueckux Hayk
Bonpeckyn Anna ['enHanbeBHa Crapmuii Hay4HbIH COTPYIHUK Kannunar reorpaduueckux Hayk
IOpuenkxo Cretana ['puropreBHa Hayunsrtit corpyaauk Kannmuaar reorpaduuecknx Hayk
Maxkapesuu Pauca AnekceeBHa Hayunsrtit corpyaauk

bornanosa Haranes Hukonaesna Benymuii unxenep

Brnacosa 'anuna AnexcanapoBHa Benymuii unxenep

ITnoTHukoBa AHTOHMHA MUXai10BHA Crapmmii uHXXeHep




[Ipopomxenne Tadnuib! 1

ITepoBa TaTbsiHa JIMuTprueBHa Crapmmii nHXxeHep

BbenanoB Makcum AHapeeBud Munanumuil HayuHBIN COTPYIHUK

BopoBkoBa Anexcanzpa JmutpueBHa | Mnanmuil HayuHbIN COTPYIHUK

Jouneny Makcum MuxaiinoBud Munanumuil HayuHBIN COTPYIHUK

OcHOBHbIE HAyUYHbIE HAIIPABJICHHUS:

— KommuiekcHoe u3yuenue u aHajan3 OMoreoXuMU4ecKuX MpoIeCCOB B BOAHBIX IKOCHCTEMAX
U JaHamadTax cyum u npuOpeKHbIX aKBaTOPH KaK OCHOBBI YCTOWYMBOTO NMPUPOOIOIB30BAHHUS.

— Pa3paboTka KoMIUIEKCa WHIMKATOPOB COCTOSIHUS PEYHBIX, O3EPHBIX U MPUOPEKHO-
MOPCKHUX KOCHUCTEM, OTPAXKAIOLINX H3MEHEHHUE JIaH A THO-KIIMMAaTHYECKUX YCIOBHIA BOJI0OCOOPOB
U YPOBEHb aHTPONOTEHHON HArpy3KHu.

— HM3ydenme ocoOeHHOCTEH OHMOAKKyMYJSIIMHM MHUKPOIJIEMEHTOB THAPOOMOHTAMHU
pa3HOMAacIITaOHBIX BOJHBIX 9KOCUCTEM, KaK OMOT€OXMMHYECKUX MHAMKATOPOB KaueCTBa CPEIbl.

— W3yyeHne qUHAMHUKU COBPEMEHHBIX JIAHIIIA(QTHO-TEOXUMHUYECKUE MPOIIECCOB M BOAHOMN
MUTPAIIU XUMUYECKHIX 3JIEMEHTOB B TOPHO-TAeKHBIX NaHAmadrax rora Jlanpaero Boctoka Poccun.

— H3yyeHue JAMHAMUKM XMMHYECKMX  XapAaKTEPUCTHUK IIOYB TEXHOICHHBIX U
ypOanucTtuueckux janamadron rora JlaneHero BocToka B CBA3M ¢ U3MEHEHUSIMH MHTEHCUBHOCTH
AHTPOIIOT€HHOM Harpy3KH.

B xoze npoBeieHHBIX UCCIIE0BAaHMM OBUIH OXapaKTEepU30BaHbl PErHOHAIBHBIE OCOOCHHOCTH
CE30HHBIX M3MEHEHUN XUMHUYECKOro cocraBa pek JlampHero Bocroka Poccum, 4to cBsi3aHO C
MYCCOHHOCTBIO KJIMMAaTa, MPOAOJIKUTEIBHBIM JIEAOCTABOM, a TAaK)KE 3KCTPEMAIbHBIMH BOJHBIMU
pexUMaMU, TAKUMH KaK MOJIOBO/IbsI, TABOJKU U MAJIOBO/IbSI.

Taxke OBLT OCYIIECTBIEH HMKJI pabOT MO HM3YyYCHHIO XMMHUYECKOIO COCTaBa BOIBI U3
MarucTpaieid BojgocHa0xkeHus ropoja BiaguBoctoka. Pe3ynbrarhl mokasanu, 4To0 HU3KHI YPOBEHB
MUHEpAIU3aLNN U COAEPKaHNSI KATBLIMS ¥ MarHHs B TUTHEBOM BOJIE OTPAXkKAET IPUPOJIHBIE CBOKCTBA
MIOBEPXHOCTHBIX UCTOYHHKOB, KOTOPBIE MUTAIOTCA 33 CUET aTMOC(EPHBIX OCAIKOB.

CoBmecTHO ¢ coTpynHukamu Tuxookeanckoro uHcruryTta reorpaguu JIBO PAH 6buio
UCCJIEIOBAHO BJIMSHUE CE30HHBIX BapHalMil croka peku Pa3nonpHoil Ha OHOreOXMMHUYECKYIO
TpaHcopMallio B 3CTyapHOH 30He. B pamkax KOMIIJIEKCHOTO H3y4YeHHs OMOT€OXMMHUYECKUX
IpoIieccoB, MpoBoanMoro ¢ koyuteramu u3 HHIIMB, oco6oe BHuMaH#e ObIIO0 y1€I€HO XUMUYECKOMY
COCTaBy BOJI B AMYPCKOM 3ajiuBe SIMMOHCKOrO MOpS, OCHOBAHHOMY Ha JAHHBIX PETYJSIPHBIX

HaOJIFO JEHUIA.
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Ha npumepe TUnUyHBIX NIaHAMA(TOB BBICOTHOW MOSICHOCTH I0XHOTO CHXOTI-ANHHS
UCCIIeIOBAJIaCh XUMHUYECKasi MPUPO/Ia U MUTPALIMOHHOE MOBEICHUE PACTBOPEHHOIO OPraHU4YECKOIr0
BemectBa (POB), koTopoe siBisieTcst BaKHBIM (hakKTOpoM mouBooOpazoBanusi. Kpome toro, B xoje
U3YYCHHUS] ~ JUHAMUKA  COBPEMEHHBIX  JaHAMA(THO-TEOXUMHUYECKHX  MPOILECCOB  ObUIH
0XapaKTepU30BaHbl MEXaHU3Mbl BOJHOW MUTPALMH XUMUYECKUX 3JIEMEHTOB B TOPHBIX XBOWHO-
IMPOKOJIMCTBEHHBIX NaHamadrax rora JlampHero Bocroka Poccum Ha mpumepe BEpXOBbS PEKH
Yceypu.

[To maHHBIM O COAEPIKAHMM TSKEIBIX METAIIOB, B3STHIX W3 MAaCCOBBIX BHJIOB OYpPBIX
Bostopocieii 3anuBa Ilerpa Bennkoro u oTKpeITOro modepexbs 3amajaHoi 4acTH SMOHCKOTo MOpS,
OBLIM paccuMTaHbl WX MOPOroBble (POHOBHIE KOHIIEHTPAIMM HA MPOTSHKEHUH mocienHux 30 jer.
Takxe omnpeneneHbl OCOOEHHOCTH HAKOIUICHHS CIEAOBBIX METaUIOB pPa3iMYHbIMH BUAAMHU
JAIbHEBOCTOYHBIX JIOCOCEH B 3aBHCHUMOCTH OT MX apeaja OOMTAaHUS U yCIOBUN MHUTPAIIHH.

B pamkax 3Tux rccnenoBaHuil ObUTH MOIYYEHBI CIEAYIONUE TPAHTHI:

— PODOU 13-05-91150-I'®EH: "BnusHue mpupoOAHBIX M aHTPOMOTEHHBIX (HaKTOPOB Ha
OMOreoOXMMHYECKHEe TMpolecchl B AcTyapusix pek [ampHero Boctoka Poccum u  Kuras.
CpaBauTtenbHbIN aHanu3" (pykoBogutens: B.M. llynpkun).

— PODU 16-05-00166: "BpeMeHHass U3MEHUNBOCTh XMMHUYECKOIO COCTaBa KOMIIOHEHTOB
ACTYapHBIX IKOCHUCTEM: KOHTPOIHPYIOIMKE (aKTOphl U BIUSHHE Ha OMOTCOXMMHUYECKHE ITUKIIBI,
MOTOKU XMMHYECKUX JIEMEHTOB U KauecTBO cpenbl” (pykoBoautenb: B.M. Illynbkun).

— POOU 16-05-00182 A: "Pa3zBuTue METOIOB pEIICHUA 3a/1a4 TUIPOJIOTUHA U TUAPOXUMUU
¢ ucnonszoBanrneM MI'K-monenupoBanus" (pykoBoautens: K.r.H. T.C. I'ybapeBa, UCIONIHUTEIN:
T.H. Jlynenko).

— POOU 16-05-00541 A: "DakTOopHBI aHAIM3 MEXaHW3MOB (OPMHUPOBAHHSA U
M3MEHYMBOCTH 3JEMEHTHOIO COCTaBa MPUPOJHBIX BOJA B TOPHBIX JIeCHBIX OacceliHax"
(pyxoBonutens: k.0.H. H.K. Koxenukosa, bIIM JIBO PAH, ucnonnurenu: T.H. Jlynenko, A.T.
bongeckyn).

— POD®U 20-05-00812 A: "T'eoxumusi NPUPOAHBIX BOJ TOPHOJIECHBIX BOJOCOOPOB
MYCCOHHOW 30HBI: OIIEHKa BBIHOCA XHUMHYECKHX JJIEMEHTOB Ha JKOCHUCTEMHOM YpOBHe"
(pyxoBomutenb: k.0.H. H.K. KoxeBuukosa, BII1 JIBO PAH, ucnonautenu: A.I'. bonneckyn, T.H.
Jlyuenko). [6]
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2 TexHuka 6e3onacHOCTK Npu paboTe B Xummn4yeckon nadopatopum

Xumuueckasi 1a00paTopust — 3TO MECTO, T'Zie MPOBOJATCS Pa3HOOOPA3HbIE SKCIIEPHUMEHTHI
U MCCIIEeI0BaHNUs, TPEOYIOLe COOMI0CHHs paBuil 0€30aCHOCTH U MOpsAAKa. B Takux yclioBHsX
KaX/blil y4acTHHK mpolecca (mpemnogaBarenb, CTYJCHT, COTPYJHHMK) OJDKEH OBITh OCBEIOMIIEH
0 0a30BBIX MPHUHLOUIAX pabOThl, YTOOBI MHHHMHU3UPOBATH PUCKH U OOECIIEUUTH YCHEIIHOE
BBITIOJIHEHHE 3a7a4. [2]

HaunOonee BepoATHBIMH MCTOYHMKAMHM HECUAaCTHBIX CIy4yaeB SBISIOTCS: HEyMesoe
oOpalieHne ¢ XMMUYECKHMMH BeleCTBaMHU (OTPaBJICHHE, XMMHUYECKHE OXOIH, MOKapbl, B3PbIBBI,
JIJIEPTUN ), C TaOOPaTOPHBIMU MPHUOOpaMH (TIOpaKEHHE FTEKTPUIECKUM TOKOM, TEPMUYECKHUE 0KOTH
U TPaBMBbI), @ TAKXKE CO CTEKIITHHBIMHU NMPHOOpaMH U TIOCY10M (TIOpE3Bl | T. 11.).

OTBETCTBEHHOCTh 3a XpAaHEHHE pPEAaKTUBOB, NMPHUOOPOB, OOOPYJOBaHUS M MaTEepUAIOB
BO3JlaraeTcs Ha jabopanTa. Kaxaplii paboTaromuii JOKEH 3HATh, TC B JIA0OPATOPUU HAXOIATCS
anTeyka M CpPEeACTBA JJISl OKa3aHWs MEpBOM MEIWIMHCKOW MOMOINM, MHIWUBUAyaJIbHBIE CPEACTBA
3alUTHI (TIepUaTKy, IPOTUBOTa3, (hapTyK), CPeICTBA MOKAPOTYIICHHS (SIIHK C IECKOM, OTHECTOMKOE
0JIESJI0, OTHETYIINUTENB). [3]

PaGora B maboparopusix compsikeHa € ONACHOCTSAMH. Bce BO3MOXKHBIE PHCKH JIOJIKHBI
YUUTBIBAThCSI HA JTale CTPOMUTENbCTBA M OBITh HCKIIOYEHBl NpU JajbHEHINeW Hay4HO-
UCCIIEIOBATEIbCKON AeATeNbHOCTH. [109TOMY ITaHMpOBaHUE U OpTaHU3aIMs Ja00paTOPHiA JOKHBI
oCymecTBIAThCS B cTporom cootBeTrcTtBuu ¢ HopMamu ['OCT ISO/IEC 17025-2019 «OO6mme
TpeOOBaHUS K KOMIIETEHTHOCTH MCIBITATENIbHBIX M  KalMOpPOBOUHBIX Jlaboparopuily —
HAIIMOHAJIBHOTO CTAH/AapTa, BCTYNHUBIIETo B cuity ¢ 1 cenTsaops 2019 rona. Bee coTpyTHUKH JOIKHBI
OBITh YEeTKO UH(POPMHUPOBAHBI U MPUAEPKUBATHCS MTPaBUII 0e30MacHOCTH B TabopaTopui. [4]

IIpu opranm3zanmm paboTel B J1a0OpaToOpUsX MNPHUAEPKUBAIOTCS MPaBWI  TEXHUKU
6e3onmacHoCcTH M Metomudeckux pexkomeHmanuii [THJ[ @ 12.13.1-03, rme u3nokeHbl OCHOBHBIC
npaBuia 6e30macHol paboThl B XUMHUYECKOH J1a00paTOpHH.

Cornacno mnyHkry 6 «lIIpaBuna Oe3omacHOM paboOTBl ¢ XMMHUYECKHMMHU BEIECTBAMMY,
Meroandeckux pekomenmammii [THJ[ ® 12.13.1-03 mpu paboTe B XMMHYECKOHW J1abopaTopuu
HeoOxoaumMo coOmonaTh TpeboBaHust TexHuku Oe3zonmacHocTH o ['OCT 12.1.007-76 «Bpenusbie
BemecTBa. Kiaccudukanms u obmnue tpedoBanus 6e3onacHoctu'. [5]

ITyHKT 6 Takke BKIIOYAET:

6.1 O6mue nosoKeHus

6.1.1 Ilpu paGoTe ¢ XMMHUYECKUMH PEAKTUBAMH B Ja0OpPATOPUU JTOJDKHO HAXOJHUTHCS HE
MEHee JIByX COTPYIHHKOB.

6.1.2 Ilpucrynas k paboTe, COTPYJHUKH O0s3aHBI OCMOTPETh U MPUBECTH B MOPAJOK CBOE

pabouee MecTo, 0CBOOOAUTH €ro OT HEHYXHBIX /U1l padOThI IPEIMETOB.
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6.1.3 Ilepen paboToit HEOOXOAMMO MPOBEPHUTH UCIIPABHOCTH 000PYA0BaHHS, PyOUITHHUKOB,
HaJIMYue 3a3eMJICHUS U TIp.

6.1.4 Pabora Cc egkuMH U SIOBUTHIMHU BEIIECTBAMH, a TaKXKE C OPraHUYECKUMU
PACTBOPUTENSIMH ITPOBOUTCS TOJBKO B BBITSDKHBIX ITKadax.

6.1.5 3ampemaercs HaOupaTb pPEAaKTUBBl B TMIIETKA PTOM, JUISI 3TOH LEIH CIEHyeT
MCIIOJIb30BaTh PE3MHOBYIO IPYILY WIN APYTHUe yCTPOUCTRA.

6.1.6 Ilpu omnpeneneHuM 3amaxa XUMHYECKHX BEIECTB CIEAYET HIOXaTh OCTOPOXKHO,
HATPAaBIISASA K ce0e Maphl WU Ta3bl IBHKEHUEM PYKH.

6.1.7 PaboTbl, mpu KOTOPBIX BO3MOXKHO IOBBIIICHHE JABJICHUS, TEPErpeB CTEKISTHHOTO
npubopa WM €ro NOJOMKAa C pa3OpbI3TUBAHUEM TOPAYUX WIM €AKHX MPOAYKTOB, TaKKe
BBITIOJIHSIFOTCS. B BBITSDKHBIX IKadax. PabGoTaromuii MoJDKEH HAJIETh 3alllUTHBIE OYKH (Macky),
nepyaTky u GpapTyk.

6.1.8 Ilpu paboTrax B BBITSIKHOM IIKady CTBOPKH IKada ciaeayer MoJHUMATh Ha BBICOTY HE
6osee 20-30 cm Tak, yTOOBI B KAy HAXOAMINCH TOJIBKO PYKH, a HAOIIOACHUE 32 XOJA0M IpoIecca
BECTHU 4epe3 CTeka mKada.

6.1.9 Ilpu paboTe ¢ XMMHYECKUMH pPEaKTHBaMU HEOOXOJWMO BKJIOUYATh M BBHIKIIOYATH
BBITSDKHYIO BEHTHJISILIMIO HE MeHee ueM 3a 30 MUHYT /10 Havyasia, ¥ I0Cjie OKOHYaHUs padoT.

6.1.10 CwmemumBanue wid pa30aBleHUE XUMHUYECKHX BEIIECTB, COIMPOBOXKIAIOIICECS
BBIICJICHHEM TEILIa, CJIEIYET TPOBOUTH B TEPMOCTOUKOM min hapdopoBoii mocye.

6.1.11 [Ipu ynapuBanuu B CTakaHax pacTBOPOB CJIEAYET THIATEIbHO MEPEMENINBATh UX, TaK
KaK HIDKHUN ¥ BEpXHUI CIIOM PaCTBOPOB MMEIOT PA3IUYHYIO TIOTHOCTb, BCIEICTBUE Y€TO MOYXKET
MIPOU30UTH BBIOPACHIBAHUE KUKOCTH.

6.1.12 Bo u3bexaHue 0KOroB, MOPAKEHUH OT OpPBI3T U BEIOPOCOB HEJb3sI HAKIOHATHCS Ha
MOCYJI0¥, B KOTOPOH KUIHUT KaKasi-THOO KUKOCTb.

6.1.13 HarpeBanue nocyisl 13 0OBIYHOTO CTEKJIA HA OTKPHITOM OTHE 0e3 acOecTUpOBaHHOM
CETKH 3aIlpEILEHO.

6.1.14 Tlpu HarpeBaHUM XKUIKOCTH B MMPOOUPKE JAECPKATh €€ CIEAYEeT OTBEPCTUEM B CTOPOHY
OT ce0s ¥ OT OCTAJIbHBIX COTPYIHUKOB.

6.1.15 Hu npu kakux oOCTOSATENLCTBAX HENb3sI JOMyCKaTh HarpeBaHMUE KUIKOCTEH B KOJIOAax
WK IpuOOpax, He COOOIIAIOUINXCS ¢ aTMOC(EPOii.

6.1.16 Harpetblii cocya Henb3sl 3aKpbIBaTh MPHUTEPTON MPOOKOH 10 TeX MOp, MOKa OH He
OXJIaIUTCS A0 TEMIepaTyphbl OKPY>KaIOLIEH cpeabl.

6.2 PaboTa ¢ kucnoTaMu 1 IeIo4yaMu

6.2.1 Pabota ¢ KOHIIEHTPUPOBAHHBIMH KHCIOTAMU M IIEJIOYaMU MPOBOIUTCS TOJIBKO B

BBITSDKHOM IIKa)y W C HMCIOJBb30BaHUEM 3AIUTHBIX CPENCTB (mMepyaTok, oukoB). [Ipu pabote c
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JBIMSAIIEH a30THON KUCIIOTOM ¢ yAENbHOM MIIOTHOCTRIO 1,51-1,52 r/cM, a Takke ¢ 0OJIeyMOM CIIeyeT
HaJIeBaTh TaK)Ke PE3UHOBBIN (apTyK.

6.2.2 Vcnionb3yemble 11 pabOThl KOHIIEHTPUPOBAHHBIC a30THAs, CEpHAst, COJISTHAS KUCIOTHI
JIOJIKHBI XPAaHUTHCS B BBITSDKHOM IIKa(y B CTEKIISIHHOM IMOCY 1€ eMKOCThIO He Ooree 2 aM. B mecTax
XpaHEHUs! KUCIOT HEJIOMyCTUMO HaX0XKICHHUE JIETKOBOCIIJIAMEHSFOIIMXCS BEILIECTB.

PazbaBneHHbIe pacTBOPHI KHCIOT (3a HMCKIIOUEHHEM IUIABUKOBOM) TaKKe XpaHAT B
CTEKJISTHHOM MOCYJE, a MIeJIOYEH - B MOJUATUIICHOBOU Tape.

6.2.3 PaboTta c TUIaBUKOBOM KHCIOTOH TpeOyeT 0co00il OCTOPOKHOCTH W TPOBOAUTCS
00s13aTeNbHO B BBITSHKHOM IIKady. XpaHUTh IIABUKOBYIO KUCIOTY HEOOXOUMO B TTOJIUITHUICHOBOM
Tape.

6.2.4 IlepeHocuTh OYTBHIIM C KHCIOTAMHU Pa3pelIaeTCs BIBOEM M TOJIBKO B KOp3HWHAX,
IIPOMEKYTKM B KOTOPBIX 3aIlOJIHEHBI CTPYKKOM HIM COJIOMOM. boiee Menkue eMKoCTH C
KOHILICHTPUPOBAaHHBIMH KUCIOTAMH U IIEJI0YaMU CJIEAYET MEPEHOCUTh B Tape, MPEAOXPAHSIOIEH OT
0’KOTOB (CIIEIIHAIbHBIC SITUKH C PYYKOH ).

6.2.5 KOHLEHTpUPOBAHHBIC KHUCJIOTHI, WIEJIOYA U JPYTU€ €IKUE KUJIKOCTH CIEIYET
NepeauBaTh MpU MOMOIIH ClIeHHaIbHBIX CU()OHOB C rpyIIeH WM IPYTUX HAarHETATENbHbBIX CPE/ICTB.

6.2.6 JIns mpUroTOBICHUS PAaCTBOPOB CEPHOM, a30THOM M APYTHUX KHUCIOT UX HEOOXOIMMO
NpPWIMBATh B BOJy TOHKOW CTpyeWl NMpH HENPEPHIBHOM IMOMENIMBAHUU. JJIT ATOTO HCMIOIB3YIOT

TEPMOCTOMKYIO MOCY/1y, TaK KaK MPOIECC PACTBOPEHUS COMTPOBOXKIACTCS CHIIbHBIM Pa30TPEBaHUEM.
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3 OcHOBbI NpoBeAEHNS METOa ra30BON XPOMAaTO-MaCC-CNEKTPOMETPUN

3.1 ObnacTtb NnpuMeHeHns

Meron razoBoit xpomato-Macc-criektpomerpuu (I'’X-MC) — 310 MeToa, COeaMHUBIINN
BO3MOXKHOCTH Ta30BOM xpomaTorpaguu U Macc-CHEKTPOMETPUM Uil WIACHTHU(QUKAIUU U
KOJIMYECTBEHHOTO ONPE/IEIICHUS OT/ICTHHBIX KOMIIOHEHTOB B CIIOXHBIX CMECSX. [7]

Mertox ra3zoBoii xpomarorpaduum ¢ Macc-ceneKTHBHbIM jaerekThpoBanueM (I'X-MC)
MIPEACTABISIET COOOM BBHICOKOTOYHBINH AHAIMTHYECKHH TMOJIXOJ, WCIOJIB3YEeMbIN I pa3JeicHus,
UACHTU(PUKAIIMHI U KOTMYECTBEHHOTO ONPEICICHUSI XMMUUECKUX COeTMHEHUN. DTOT METO/1 IOy YT
IMPOKOE MPUMEHEHNE B MEIUITNHE, (hapMaIleBTHKE, YKOJIOTHH U KPUMHUHAIHUCTHKE OJlaroapst CBOCH
YYBCTBUTEIHLHOCTH U CIOCOOHOCTH aHATTM3UPOBAThH CIIOKHBIE CMECH.

Opnna u3 ocHOBHBIX obsacteit mpumeHeHus [’ X-MC — TOKCHKOJIOTHS.

DKOTOKCUKOJIOTHSI — 3TO HayKa, M3ydarolllas TOKCHYECKOE BO3JIEHCTBUE MPUPOIHBIX WM
CUHTCTHUECKUX 3arps3HHUTENIC Ha TOMYJSIIHMH JKUBBIX OPraHM3MOB, OT 4YEJIOBEKa JI0
MHUKPOOPTaHU3MOB, COCTABJISIFOIINX YKOCHCTEMBI.

JIJig 11e0CTHOTO MOHUMAaHMS LIeieil U 3a/1a4 HOBOM TUCHUIUIMHBI, ObLTH CPOPMYIUPOBAHBI
TPU OCHOBHBIX MPHUHIIMIIA SKOTOKCUKOJIOTHH, Ha KOTOPHIX 0a3MpYyIOTCS BCE UCCIENOBAaHUS B ATOM
obnactu:

— W3ydenue mpobiieM SMUCCHH | MOCTYIUJICHHSI TOJUTIOTAHTOB B a0MOTHYECKHE KOMITOHEHTHI
9KOCHUCTEM, UX pacHpOCTpaHEHHUE U cyAb0a B OKpyKarollel cpeie.

— WM3ydeHune mocTyrieHUs ¥ CyAp0bI TOJUTIOTAHTOB B OMOcdepe ¢ 0COOBIM BHUMaHUEM K
npobieme 3arps3HeHus1 OMOJIOTHYECKUX Lenel (B MepBylo ouepeab — TPOPHUUECKUX).

— M3yueHne KaueCTBEHHOTO U KOJWYECTBEHHOTO TOKCUYECKOTO BO3/IEHCTBUS MOJUIFOTAHTOB
OT KJIETOYHOTO JI0 3KOCUCTEMHOI'O YPOBHS C OLIEHKON BO3JEMCTBUSI Ha YETIOBEKa.

Takum 00pa3oM, SKOTOKCHKOJOTHS HW3Yy4aeT pa3BUTHE HEOJIaronpusTHbIX 3S()QPEKTOB,
MIPOSIBIISIONIUXCSI TIPY ISHCTBUY 3arpsi3HUTEINCH Ha caMble pa3HOOOpa3HbIE BUIBI )KUBBIX OPTaHU3MOB
(OT MUKpPOOPTaHU3MOB, JI0 YEIOBEKa), KaK MPaBWJIO, HA YPOBHE MOMYJSIUN WM YKOCHCTEMBI B
1EJIOM, a TaKXke CyI1b0y XMMHYECKOI0 BEIIECTBA B CUCTEME OMOTeoleH03a. DTUM OHA OTJINYAETCs OT
KJIACCHYECKON TOKCUKOJIOTUH, KOTopas (POKyCHpyeTcs Ha U3YyUEHUH JeWCTBUS TOKCUYHBIX BEIIECTB
Ha OTJENIbHBIE OPTaHU3MbI, B OCHOBHOM B 3KCIIEPUMEHTATHHBIX YCIOBHUSX.

DKOTOKCUKOJIOTHSI HCIIONb3yEeT METOAOJIOTHIO U JOCTHKCHHSI MHOTHX HAyK, MPHUBJICKAs MX
MPUHITUTIBEI B METOJIBI (PUCYHOK 1):

— TOKCUKOJIOTMH — JIJIs1 YCTAHOBJICHUS! TOPOTOBBIX 3HAYEHUI TOKCUKAHTA;

— (U3HONOTUH, WMMYHOJIOTUH, OMOXUMHUU — JUIsl TIOHUMAHUS MEXaHU3MOB OTBETHOM

pCaKku OpraHnu3MOB;
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— TEOXMMHMH M TUAPOXUMHH (XMMHUU OKPYXAIOWIEH Cpeapl) — s WU3Y4YEHUs CyIbObI
AHTPOIIOTEHHO-TIPUBHECCHHBIX BEIIECTB U (POPMHUPOBAHUE JT03bI BO3ICHCTBUS;

— SKOJIOTUW — JIJIsl TIOHUMAHUsI aHTPOTIOTCHHOW M3MEHYMBOCTH TIOMYJISIHNA, U B LIEJIOM —
HKOCHUCTEM.

Bopnas Tokcukonorus noiydaer U 0000maer nHpopMalHio 0 MOTCHIUATBHON OMacHOCTH
MOCTYMAIONIMX B BOJOEM TOKCHYHBIX BEIIECTB M ONpEACseT TPEACIbHO OIMyCTUMBIC
koHnentpanuu (I1/IK) (umm kputnueckre ypoBHU) OTACIBHBIX 3arpsS3HSIONINX BerecTB. OCHOBHAS
Macca TOKCHKOJIOTHUYECKUX UCCIICA0BAaHUH BBHIIIOJHEHA HA OPraHM3MEHHOM ypoBHE. OHU OTpakaroT
HKCIIEPUMEHTAIBHOE U3yUeHHE BO3JCHCTBHS TOKCUYHBIX BEILECTB HAa THIPOOMOHTHI Pa3JIMYHBIX
CHUCTEMATHYECKUX TPYIMIl W SBISIETCS OCHOBHBIM 3BeHOM B cucreMe obOocHoBanus [1JIK.
TOKCHKOJIOTHS TaK)Ke MUPOKO MPUBJIEKAEeT (HU3NOJOTHUECKUE, OMOXUMUYECKHE, TUCTOJIOTUICCKHE

U Apyrue MeTosl [21]/

Xumus
OKpyxaroLLen
cpenbl

Tokcukonorus

OkpyxatoLas OpraHuambl

Axonorus

rnANAa

Pucynok 1 — B3auMocBsI3b 9K0JIOTHUECKOM TOKCUKOJIOTHH C APYTUMHU HayKaMH

CocraBneno aBropom 1o [21].

I'X-MC npumensieTcst uisi aHanW3a CTOMKHMX opraHudeckux 3arpsizautencii (CO3) — ato
LIMPOKO TMPUMEHSEMBIA METOJ JJIA ONpPENENICHHs W KOJIWYECTBEHHOW OLEHKHM 3THX BEIIECTB B
pa3IMUHBIX cpeAax, TaKUX KakK MouBa, BOJA, BO3AyX W mnumieBble npoAykThel. ' X-MC mo3Bomsier
pa3fensaTh U WACHTU(UIMPOBATH CIOXKHBIE CMECH OpPraHMYeCKUX coeauHeHwi, Bkimouas CO3,
Oyraromapst X pa3HbIM QU3UKO-XUMHYECKUM CBOMCTBaM. |8, 9]

Croiikue opranudeckue 3arpsizustoniue BemiectBa (CO3) — 3To Tpynma XUMHYECKHX
BEIIECTB, YCTOMYMBBIX K €CTECTBEHHOMY paclaay, XapaKTEpU3YIOLIUXCS KpalHE BBICOKOU

TOKCUYHOCTBIO U CTIOCOOHOCTHIO HAKATUTMBATHCS B TKAHSIX KUBBIX OpraHu3MoB. [10]
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N3 Bcex MOIIOTaHTOB, MOCTYNAIOUIUX B OKPYKAIOIIYIO CPEy B pe3yJIbTaTe AESATeIbHOCTU
gyenoBeka, CO3 saBigercs caMbiMH omnacHbIMU. ClegoBhIle KOJWYECTBA ATHX BEIISCTB MOXKHO
OOHApYXUTh Yy BCEX JIIOACH, KpPOME TOTO, OHH CIIOCOOHBI KOHIIGHTPUPOBATHCS IyTEM
ouoakkymyssiiuu [11]/

UTo0Bl 3ampeTuTh U OTPAaHUYHUTHh TPOM3BOACTBA M TOTPEOJICHUS psAa OMACHBIX
OpPTraHWYECKHUX COCTUHEHUM, OblIa moanucada CTOKIoJIbMCKasi KOHBEHIIHUSI O CTOMKHX OPTaHUYECKUX
sarpssautersix 22 masg 2001 roxa m Bctynuna B cuity 17 mast 2004 roga. [1o coctosHuio Ha sTHBaphb
2021 roga Konsennwuro patuduiuposanu 184 cropons! (183 rocynapersa u EC). [12]

CrokronpMckass KoHBeHIUs Poccueidt Obuta paTUdUIIMpOBaHA TOJIBKO C MPHUHITHEM
®depnepanpHoro 3akoHa oT 27.06.2011 Ne 164-03 «O parudukanuu CTOKTOIbMCKOW KOHBEHITUH O

CTOMKHUX OPraHUYECKUX 3arps3HUTENIX». [13]

3.2 NoaroToBka nNpob 6uonornyeckmx odbpasuos rMapodbUoHTOB

[Tpo6onoaroToBKa — 3TO KOMILIEKC MPOLEAYp, IPOU3BOAMMBIX HaJ 00pa3IioM aHaIu3a A
HoCJeayomero ucciaenoBausa. [IpuMeHSIOT B pa3iuMyHBIX J1a00paToOpUsAX, HAa HPOMBIIIICHHBIX
XUMHYECKUX MPEeJNpUATHSIX, HpPU IPOBEACHUU HAy4YHBIX MCCIEJOBAHUNH U HKOJOTHMYECKUX
UCIBITAaHUH, a TAaK’K€ B METAJULYPIrUU U TeoXuMuu. [14]

[IpobonoaroroBky obecredynBaeT CHUCTEMa MPOOONOATOTOBKM —  COBOKYITHOCTh
TEXHUYECKUX YCTPONCTB (MEIIAJIKU, APOOUIIKH, CMECUTEIH, LEHTPU(YTH, PEryIsATOPhl AABICHMUS,
peryssaTopsl pacxona, J03aTopbl M T.J.), MOCIEJOBATENBHO WIM MNapajlIe]bHO MPOU3BOIAIINX
HEOOXOIMMBIEC TPEBPALICHUS, a TAaKXKE KOHTPOJIbHO-U3MEPHUTEIbHBIE NMPHOOPHI, M3MEPSIONINE U
KOHTPOJIMPYIOIIME  TapaMeTpbl TEXHOJIOTMYECKMX omepauuid  (YpoBHEMEpBl, MaHOMETPHI,
TEPMOMETPHl M T.1.). B ciydae HeoOXOIMMOCTH aHaju3a Ta3000pa3HbIX Npod, OTOMpPaEMbIX
HEMOCPEICTBEHHO W3 TIOTOKA Cpeabl  (TEXHOJOTMYEeCKOro TpyOompoBOJa, BXO/a/BhIXOJa
TEXHOJIOTUYECKOT0 aIlnapara, HENOCPEICTBEHHO M3 TEXHOJOTMYECKOM KOJIOHHBI), TO OCHOBHOM
3aaueit MpoOOMOIrOTOBKH SBIISIETCSI KOHTPOJIb U PETYJIMPOBAaHUE TEMIIEPATYyPBl, TABICHUS, pacxoa
poObl, MPUBEICHHUE ATUX MTAPAMETPOB K TpeOoBaHMIM aHau3a. [17]

ITpoGonoaroToBka yarie BCEro NPUMEHSETCS B CIEAYIOMUX 00JIACTIX: MUKPOCKOITMYECKUN
aHanmu3, XpomaTtorpagus, CHEKTPOCKOINHUsS, MacC-CIIEKTPOMETPUs, PEHTTCHOCTPYKTYPHbBIH H
PEHTTeHO(TyOPECIIEHTHBIN aHaIN3, XUMUYECKHI aHATN3, MUHEPAJIOTHYECKUE UCCIIEJOBAHUS.

OT16op npob6 — 3T0 BaXkHAst CTa/AUs UCCIEIOBAHUN, KOHEUHBIN pe3ynbTaT KOTOPHIX HE OyeT
TOYHBIM, €CJIM JAHHBIN MIpoIecc MpoILeN ¢ OUIMOKaMu.

Jlns pa3nuuHbIX 00BEKTOB MCCIEI0BAHUS pa3paboTaH U CTaHIAPTU3UPOBAH OINPEEIEHHBIN
Ha0Op NpaBUII U yCIOBUI 0TOOpa 00pa3IoB.

OcHoBHBIE HA0OOPBI KPUTEPHEB — TaK Mpoba oOs3aHa:
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— MOJTHOCTBIO OTpaXaTh MECTO 0TOOpa;

— JIEMOHCTPHPOBAThH yCIOBHs 0TOOPA;

— OBITh M3BSATA M JOCTABJIEHA B MECTO MCCJICIOBAHMS B HEU3MCHHOM BH/IC;

— OBITH cOOpaHa B 00beMe, JOCTATOYHOM JIS TTOJTHOIIEHHOTO aHanmm3a. [16]

CocTaBHOI YaCThIO CTAJMU MMOATOTOBKH MPOOBI SIBISCTCS pa3ieiCHUE U KOHIICHTPUPOBAHUE
€¢ KOMITOHEHTOB (PHUCYHOK 2). DTH Olepanuy UMEIOT IEIbI0 MPEI0TBPATUThL MEIAloIiee AeiCTBIE

MMOCTOPOHHUX BEIIECTB M MOBBICUTh KOHIIEHTPALMIO ONPEAEIIEMOro KOMIOHEHTA. [15]

npoOJieHue ‘ U3MeJIbUYeHUEe MTPOOHI ‘
paszzeneHue npoObl Ha
rovoremaws | ) pansscvacrs | D
n1abpaTopHBIi pacceB ‘ aHau3

Pucynox 2 — OCHOBHBIE 3TaIbl TPo6000PadOTKH

Cocraneno aBropom 1o [16].

Ilenb mpoOOMOATOTOBKM COCTOUT B OSKCTPAKLUMU JUMHAOB allETOHOM U TEeKCaHOM C
MOCEAYIOLIUM Pa3pylIeHUEM )KHUPOBBIX KOMIIOHEHTOB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.

3amoporkeHHble podsl (— 20°C) mocrapnsuuchk B nabopatopuio. HaBecky oOpasia TkaHu
(10 r) roMOreHU3UPOBANK B MUKPOU3MEIbUHTENe TKaHeil B TedeHue 5 MuH B cMecu 20 cM’ anieTona
1 10 cm® rexcana. ITocie 3TOro cocy ¢ FOMOTEHATOM MOMEMAIN B HEHTPUDYTY, IIeHTPUQYTUpoan
B TeueHn” 15 muH (300000MHH) ¥ TEPEHOCHITH KHUAKYIO YacTh B JICIUTEIBHYIO BOPOHKY 00BEMOM
250 cm’. K ocTaTKy 6MOIOrHUecKOro MaTepuana B cocy/e 100aBasny cMmech u3 20 cM> TekcaHa u 2
cm® nusTHIoBOro sdupa. K o6benuHéHHbIM dKCTpakTam no6asnsmu 60 cm® 0,9%-Horo pactBopa
XJIOpHUJIa HATPUSI U COAECPKUMOE BCTPSAXUBAIM B TeUeHHE 2-5 MUH. OTHENSUIM I'eKCaHOBBIA CJIOM,
BOJTHO-AII€TOHOBBIM AKCTPArMpOBAIIM €Ie ABAXK/bI MOPUUSIMHU TekcaHa mo 10 cm’ T'ekcaH OTrOHSUTH
Ha POTOPHOM MCIIAPUTENIE U B3BEIIMBAJIM HABECKY NOJydMBIIErocs upa. Jlamee cHOBa 3aluBaiu
TE€KCAaHOM. ['€KCaHOBBINM HKCTPAKT OUMINAIU KOHLECHTPUPOBAHHON CEPHOM KUCIOTOW A0 IOJIyYCHUS
OECLIBETHOTO CJIOSI CEpHOW KHUCIOTHI. ['€KCaHOBbIE CJIOM OTMBIBAJIM OT KHUCIOTHI PacTBOPOM
OukapOoHaTa HaTpus, 3aTeM JIUCTUUIMPOBAHHOW BOJOW N0 HEHUTpPAJIbHOW peakIuu TI0
YHHMBEPCAJIbHOMY HMHIUKATOpy. OTMBITBIA 3SKCTPAaKT CYIIMIM, QUIBTPYS uepe3 Oe3BOIHBIN

CEpHOKHUCIBIA HaTpuil. OUYMILEHHBIN reKCAaHOBBIN AKCTPAKT YNapUBAJIA Ha POTOPHOM HCIapUTEIE.
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[TonydeHHbIil 3kcTpakT paspensii HenodsipHbiMu (Uit [IXB) u nomspueiMu  (mns XOII)

pacTBOPUTEISIMU Ha XpomaTorpadudeckor kKojaoHke copoenTom Florisil®. [11].

3.3 MNMpuHuun gencreuns

JIr060i1 XpoMaTo-Macc-creKTPOMETP MOXKHO pa3euTh Ha cieaytonue 6moku [18]:
— Xpomarorpad.

— MoHHBII NCTOYHUK

— Pa3nenenue noHOB

— JleTrekTupoBaHUE NOHOB

— O0paboTKa Moy4eHHBIX JaHHBIX

— Bakyywm

MOHO pacCMOTpPETH B BUJIE CXEMbI HAa PUCYHKE 3.

nK
A Cucrema
Xpomarorpad p  VonHbiii ' Macc - .
MCTOUHHK aHanuzatop Aerexrop oBpaboTkn
AAHHBIX
I
Y
Cuerema
BaKyyMMMpo-
BaHNA

Pucynoxk 3 — CxeMa OCHOBHBIX y3JIOB XpOMaTO-MacC-CIIEKPOMETpa

Cocrasneno aBropom 1o [16].

Macc-cnekrpometpsl, npuMmensiemsle B I' X n BOXKX ornnyarorcs KoHCTpyKTUBHO. B niepByto
ouepenb MO NpUHIMNY HoHu3auuu. HambOonee crapelii m HauOosiee IUPOKO NPUMEHSEMBIA B
COBPEMEHHOM Macc-CIIEKTPOMETPUN METOJ| MOHHU3AIMM MOJIEKYJ — 3TO 3JIEKTPOHHBIA yAap Win
anekTpoHHass woHmzaimss (DM wmm  El). MMeHHo »sToT BapmaHT sBisieTcs  HamOosee
pacnipoctpaneHHbIM B pabote ['X/MC.

CyTb JIEKTPOHHOM MOHM3ALMU: OIpEJeIsieMble BEIIECTBA B ra3000pa3HOM COCTOSIHUM U3
Xpomarorpa@uyeckoil KOJIOHKH IOCTYHNAlOT B KamMepy HCTOYHHMKA HMOHOB, IJle IOJBEpraroTcs
OoMOapIupoOBKeE NIEKTPOHAMH, UCITyCKaeMbIMU kKaTonoM (unamentom). Katon (dpumament) — 3T1o
MeTaJuIn4yecKas chupanb (IPOBOJIOKA) W3 TYrOIUIaBKOro MeTaiuia. M3mydyeHue 5SIeKTpPOHOB
IPOMCXOTUT IMpPH HArpeBe Karoja JI0 BBICOKUX TEMIIepaTyp 3a CUeT MPOIyCKaHWs dYepe3 HEro

OJICKTPUYCCKOr0o TOKa, BHCIIHE MOXHO CpaBHUTH C JIaMIION HaKaJIWBaHWsA. 3a CUeT
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TEPMOIEKTPOHHONW SMHCCUM Harperas IpOBOJOKAa MCIIyCKAaeT AJIEKTpoHbl. JlBa MarHura,
pacroJio’)KEHHBIE BbIIIE U HIKE MCTOYHHMKA MOHOB, 00pa3yioT marHuTHoe mnoje. [lox neiictBuem
MarHUTHOTO TOJIS 3JEKTPOHBI JBUXKYTCA IO CHOUpPAIH, TaKUM 0Opa3oM, yBEIMYMBAETCS IMHA
TPaeKTOPUU JBW)KEHUS U  COOTBETCTBEHHO YBEIMUYMBAeTCA A(PPEKTHUBHOCTh HOHHU3AIUH
HEUTpPaJIbHBIX MOJEKYJ. OJEKTPOHBI, HCIyCKa€MblE KaTOJOM B HOHHU3ALMOHHYIO KaMepy,
YCKOPSIIOTCSI TIOJT IEUCTBUEM IJIEKTPUUYECKOTO IO MEXKAY KaTOAOM M MOHU3ALMOHHON KaMepowu.
Karon nmoanepxuBaercs npu OTPULATEIBHOM MOTEHIUANIE OTHOCUTEIBHO HOHU3ALIMOHHON KaMephl,
BEJIMYMHA MMOTEHIIMANA PETYIUpyeTcs, HO 00bIYHO paBHa MUHYC 70 B, 4TO COOTBETCTBYET SHEPTUU
a51eKTpoHOB 70 3B. OT 3HEpruu aJIeKTPOHOB 3aBUCUT MEXaHU3M MOHM3AIMU MOJEKyJ. UYeMm Bblle
SHEPTHs, TEM CHJIbHEE pa30MBaeTCss MOJICKyJa Ha Oosee mMenkue ockonku. 70 3B — aTo cranmapr,
MMEHHO C 3TOM SHEPrUeil MOHU3ALMH CHITO OOJBIIMHCTBO MAaCC-CIIEKTPOB BXOASIINX B CTaHapTHBIE
6ubmmorekn. Mbl Tak MOAPOOHO OCTAHOBWIMCH Ha 3JEKTPOHHOM HMOHU3AIUH, TOTOMY YTO 3TO
ocHOBHOM BapuanT st I X/MC.

BTopoii BO3MOXHBII, HO MEHEE pacIpOCTPAHEHHBIN BapUAHT HOHU3ALMH — 3TO XUMHUYECKas
nonmzamms (XU unmu CI). Tlpu 3ToM cmocobe MCTOYHUK MOHOB 3aMOIHSACTCS KaKUM-JTHOO Ta3om
(0OBIYHO METaH WM U300yTaH, OYEHBb PEIKO aMMHAK U JIPYTHE Ta3bl), KOTOPBIM HOHU3YETCS BCE TEM
e DIIEKTPOHHBIM YAapoM, a B pe3yJIbTare OOJBIION MOMyJISIUN MOJIEKYJl B UCTOYHUKE HAYMHAIOT
NPOMCXOIUTh HOHHO-MOJICKYJISIDHBIE pEaKIMH, BeAyIlMe K OOpa30BaHHIO MOHOB-PEArcHTOB,
KOTOpBIE, B CBOIO OYEPE/b B3aNMOJECHCTBYIOT C MOJIEKYJIaMU MHTEPECYIOIIETO HAC BEIIECTBA, BEN K
uX UWOoHM3alMH. Takas HOHM3AIUS SBIAETCA «MATKOI», TO €cTh 00pa3oBaBLIMECS] HOHBI HE
pa3BaIMBAIOTCS HA MEJIKHE (ParMEHTHI,  CKOPEEe OCTAIOTCSl KPYITHBIMU KyCKaMu JTMOO0 4y Th MEHBIIIE,
YeM HMCXOJHasi MOJIeKyJa, JIM0Oo Jnaxe Ooipliee ee 3a CUET MPHCOSAWHEHHs APYTUX MOHOB. DTOT
METO/] 1aeT MEeHbIle HH(POPMAIIUU O TOM, KaK YCTPOCHA CTPYKTYpa MOJIEKYJIbI, 3aTO C €r0 MOMOUIbIO
JIer4e ONpeesUuTh €€ MOJIEKYJISIPHYIO Maccy. [19]

['a3oBBIii  XpomaTtorpad COCTOMT W3 JIMHHOM Yy3KOW KanmwUIAPHOM KOJOHKH C
IIOJIMCUIIOKCAaHOBBIM IIOKPHITUEM HAa BHYTPEHHEHN CTEHKE. MaTepuall NOKpPHITHS OTIMYAETCS BBICOKON
TEMIEPATypoll KUNEHHs, HU3KOW BSA3KOCTHIO W HHU3KON MOJSIPHOCTBIO U (YHKIMOHUPYET Kak
HenoJIBKHas (aza xpomarorpada. AHAIUT BIPHICKUBAETCS B OJMH KOHEI] KOJIOHHBI ¥ IIPOMBIBAETCS
Yyepe3 KOJOHHY C HCIIOJIb30BAaHMEM IIOTOKAa WHEPTHOTO ra3a B KayecTBE IOJABWKHON (hazbl.
Temmeparypa KHUIIEHUS KaKIOTO COEIMHEHHs] W €ro B3aUMOJCHCTBHE CO CTallMOHapHOW Qa3oi
OnpeAeNsieT CKOPOCTh IBUKEHUSI O KOJIOHHE. [20]

[Ipoxons depe3 xpomarorpad, npoba paszieiseTcs Ha KOMIOHEHTHI, @ MacC-CIEKTPOMETP
OTBEYAET 33 UX UACHTU(DUKAIMIO U aHATN3. B 3aBHCHMOCTH OT 0COOEHHOCTEN HCCIIEyeMOro COCTaBa

U TpeOOBaHUN K TOYHOCTHU Pe3yJIbTaTa, MCIOJIB3YeTCs OJHA U3 ABYX METOIMK: MJIM BBHICOKOTOYHAsS
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KUJKOCTHAsE xpomartorpadusi, WM ra3oBas Xpomarorpadus ¢ Macc-CIEKTPOMETPHUECKUM
nerektupoBanneM ['X-MC.

Hccnenyemblit cocTaB BBOJUTCS B UCHIAPUTENH XpoMaTorpada 1 MOMEHTAIbHO IEPEBOAUTCS
B razoo0pa3Hyio (Gopmy, CMEIIHBAETCS C MHEPTHBIM Ta30M-HOCHUTEINIEM U TI0J] JaBICHUEM T0JaeTCs
B KOJIOHKY. [Ipoxons depe3 xpomarorpaduyeckyro KOJIOHKY, Tpoda pasaensieTcs Ha KOMIIOHEHTHI,
KoTopele Tonatorcs B MC M mOpOMycKaroTCs uepe3 CIEKTPOMETPUYECKYIO COCTABIISIONIYIO
YCTPOICTBA.

Jljis moNTydeHus CIeKTpa, MOJIEKYJIbl KOMIOHEHTOB MPOOBI HOHU3UPYIOTCS, CHEIUATbHBIN
JATYMK CUUTHIBACT M3MEHEHUE MOHHOIO TOKA, HA OCHOBAHUHU YET0 3alUCBhIBAETCS XpoMaTorpamma.
[TporpamMmmHoe oGecnieuenue Uit 00pabOTKH XpOMaTOrpaMM MO3BOJISIET CBEPUTH MOTYUYEHHbIE TUKU
C 3apErUCTPUPOBAHHBIMU paHee, U TEM CaMbIM, IIPOBO/I UX TOUHOE KAYECTBEHHOE U KOJIMYECTBEHHOE
onpeneneHue. (Pucynok 4) OIHOBPEMEHHO C ATUM JE€laeTCsl CHUMOK MAacC-CIEKTpa, JaroIIuid

IpeJICTaBICHNUE O CTPOCHUU KOMIIOHEHTOB, B TOM UHUCIIC M HE UICHTH(PHUIUPOBAHHBIX paHee. [19]

1763107 i : : : : :
142‘828.—. ............ J: ............. ;. ............ J: ............. E ..................... J: .............
109,741 -----------~ dommroo e oo et fooooooooo- - LESRRERE - dommemmee s
Ty e S R bemeeerenaas R A 4 [ SR .
oML : E : ' :
4 ] : ' ] I :
43555_} B T T R S
04.20 04.93 05.67 0640 0714 0861 03.34

Pucynok 4 — [Ipumep xpomMoTorpammsl

Cocragieno apropom 1o .[19].
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3aknyeHune

Br160op nmabopaTopuu reOXUMUH B KAaUECTBE MECTA MPOXOXKACHUS IPAKTHKH 00YCIIOBIICH TEM,
YTO:

- CoBpeMeHHBII MHp CTaJKHBAeTCS C HAPACTAIONIMMH SKOJIOTMYECKMMHU MpobdiieMamy,
00yCJIOBJICHHBIMH aHTPOINOTCHHBIM BO3JCHCTBHEM Ha MPHPOJHBIC CUCTEMBL. 3arps3HEHHE I0YB,
BOJHBIX OOBEKTOB M aTMOC(HEPHOrO0 BO3[AyXa TSOKEIBIMH METallaMH, OpPraHUYECKUMHU
COCIMHEHUSIMU W JPYTMMH TOKCHUYHBIMU BEIIECTBAMHU IPEJCTaBISIET CEPhE3HYI0 YIrpo3y MAJis
3I0pPOBbsI YEJIOBEKA U YCTOMYMBOIO Pa3BUTHUA DKOCUCTEM. B 3TOM CBA3M, r€OXUMUS OKPYKaroIIen
Cpelpl, M3ydarollas 3aKOHOMEPHOCTU PpACHpPENEICHHUS U MUTpAlMM XUMHUYECKHUX D3JIEMEHTOB B
pPa3IUYHBIX KOMIIOHEHTaX OKpY)KaloIEeH Cpeabl, UIPaeT KIIOUEBYI0 pOJIb B PELIEHUM 3aaad
9KOJIOTMYECKOr0 MOHUTOPUHTA, OLIEHKU 3KOJIOTUYECKOT0 prcKa U pa3paboTKu 3(hPEeKTUBHBIX MEp IO
peadbunuTaly 3arps3HEHHBIX TEPPUTOPHIA.

- JlaBopaTtopust 06s1agaeT BHICOKUM YPOBHEM KBaTU(UKAIMH COTPYIHUKOB, COBPEMEHHBIM
AHATUTUYECKUM O0OpYJIOBaHHEM. YUYaCTBYeT B AaKTyalbHBIX HAy4HBIX mpoekTax. CoTpyIHUKH
nabopaTopuy UMEIOT OOraThlii OMBIT B MPOBEJCHUH IKOJIOTUYECKUX HCCIIECAOBAHUN U pa3paboTKe
MPUPOTIOOXPAHHBIX MEPOIIPUATHIA.

B xoz1e mpoxoaeHus MpakTHKH ObUTH YCHEIIHO BBIITOJHEHBI BCE IIOCTABICHHBIE 3a1a4H, YTO
MO3BOJIMJIO JOCTHYbh OCHOBHOM LE€IM — IOJYYUTh NPAKTUYECKUE HABBIKM I10 IPOBEJIECHUIO
71a00paTOPHBIX UCCIIETOBAHHI B 00JIaCTU SKOTOKCUKOJIOTHH U SKOJIOTMYECKOTO MOHUTOPUHTA.

— Bb110 M3yueHo npoduibHOE HAaNpaBIeHUE ACITEIbHOCTU MPEANPUSITHS, €T0 CTPYKTYpa U
OCHOBHBIC HalpaBJIeHUsI paOOTHI, YTO MO3BOJIMJIO MOHATH KOHTEKCT M 3HAYUMOCThH Ja0OpaTOPHBIX
MCCJIEJOBAaHUM B paMKax 3KOJOTMYECKOIr0 MOHUTOPHHTA.

— N3yuena nesarenbHOCTH Ta00OpaTOPUH: OpraHu3anus padboThl 1ab0paTOPUH, UCIIOIB3YEMOE
o0opyZOoBaHHE M METOAMKH TPOBENCHUS AaHAIMW30B, 4YTO CQOPMHUPOBANO MPEICTABIECHUE O
TEXHOJIOTMYECKHX IPOLECCAX U CTaHJapTax KauecTBa.

— bbun n3y4eHsl 1 OCBOCHBI OCHOBHBIE MPaBHJia M TPEOOBaHMS 110 TEXHUKE O€301acCHOCTH,
4yTO 0Oecrneynio 0e30MacHOe BBIMOJIHEHHE JJaOOPaTOPHBIX MPOLEAYP U MUHUMHU3ALMIO PUCKOB MPH
paboTe ¢ XUMUYECKHMHU BEIIECTBAMHU.

— OcBoeHbl HaBBIKM MOJTOTOBKU MPOO Ui aHAIM3a: MPAKTUYECKH OTPAOOTaHbI METOJbI
pOoOOTOATrOTOBKH, YTO SIBJSIETCS KIIFOUEBBIM ASTAloOM JUISL MOJyYEHHs! JOCTOBEPHBIX M TOYHBIX
pe3yJIbTAaTOB UCCIICIOBAHUM.

[Tomyuennbie BO BpeMs MPOXOXKACHHS Y4EOHOM  TEXHOJIOTMYECKOW  (TIPOEKTHO-
TEXHOJIOTMYECKOW) TPAKTUKH ONBIT M 3HAHUSA OYJIyT HCIIONB30BaHbI B JalbHEHINCH HaydHOU W

HpO(i)GCCI/IOHaJ'H:HOI\/'I ACATCIBHOCTHU B 00J1aCTH YKOJIOTHH U MpUpPOAOII0JIb30BaAHM.
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