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OT NPEACEJATEJA OPTKOMUTETA

Muccueit Hucmumyma na npomsxcenuu ceoeti 95 nemueil uCmopuu s611emcst
HayuHoe obecnedenue U  HAYYHO-MEMOOUUECKoe CONPOBONCOCHUE  BbICULE2O
oopazosanus 6 llepmckom xpae. HUcmopus buonoeuweckoeo HUU, cozdannozo 6
1921 200y oOnsa 3akpenjieHus cmamyca HAyuyHo20 Yupedcoenusi 3a Ilepmckum
VHUBEpCUMemoM, HepaspvléHO ceA3aHa ¢ ucmopuell llepmckozo yHugepcumema.
3Hanue ucmopuu B03HUKHOBEHUS, pA36UMUS U peanu3ayuy HAy4YHvlX uoel,
oocmudiceHull U pazouaposanuti, conposodicoasuux buoHUH u EHU na nymu ezo
CMAHOBNEHUS HEe0DX0OUMO, Npexcoe 8ce20, HACMOAWUM U OYOYWUM COMPYOHUKAM
Hncmumyma u Yuueepcumema.

Mbi, cospemennvie compyonuxu Ecmecmeennonayunoco Uncmumyma (EHU
IITHUY) — ne «Hsanvi, poocmea ne nomuswuer. Mol xomum 3Hamev U NOMHUMD
c6010 ucmopuro. Xomum, umoobvbl HAWU CMpemieHUs, uoeu, Mblcau u oeia Ovliu
uzgecmuvl U O0ocmynuvl. Ymobwvl 0yOoywue compyonuxu ucmopuio xcuswu EHU
V3HAIU OM ee HeNnoCpPeoCmBEeHHbIX YUacCmHUKo8, «u3z nepgvix ycmy. K coowcanenuro,
MHO2ue mamepuanvl no pabome Hucmumyma 6 40-60-200v1 ymepanvr unu He
useecmuvl Ham. Iloomomy eadsicho nokazamv, Kakumu Oelamu U KAKUMU
docmudiceHusimMu 2opoumcs cospemennvii EHU.

Uncmumym  6cec0a  @vicmynan HaoedxdcHou «onopouy Yuueepcumema,
COXPAHANL U Peanu308bl8all Nepeoosble pPeueHUs HAYYHbIX U NPOU3800CHEEHHbIX
3a0au 8 pezuone u Poccuu. Ocobennocmvio e2o HayuHOU OeamenbHOCMU ObLIU
8CECMOPOHHUL KOMNJIEKCHbIN NOO0X00 K BbINOJIHEHUN) UCCIe008aHULl C NO3UYULL
3HAHUL U OOCMUMNCEHULL PA3HBIX HAYYHLIX WKOJL U HANPAGIeHUll; CUcCmemMamuyecKue
pabomuvl NO  peulenuro NPAKMUYecKux 3a0ai Ha OCHoGe 2l1YO0K020 3HAHUSA
meopemuyecko20 COCMOSHUSL U NOJIOACUMENILHO20 ONblMd, NO0020MOBKA Ka0po8o2o
HAY'YHO20 NEPCOHANA.

Compyonuxu uHcmumyma Cmpemsamcs. COXpaHsAms mpaouyuy, 6ce20d
OMKPLIMbL HOBAYUAM U HAXOOAM HECMAHOAPMHbLE PeUleHUs BOZHUKAIOWUX NPOOIIeM.
IIpeemcmeennocms mpaouyutl U aKMUEHOE 80CNPUMUE HOBO20 — IHCUSHEHHOE KPEOO
compyonuxkos uncmumyma. Haoeemcs, umo smu kauecmea compyOHUKO8 NO38010M
UHCIUMYMY COXPAHUMb C8010 camodvimuocms u ecmpemums 100-1emue HosviMu
ycnexamu.

HUcmopuueckue sexu paseumus Hncmumyma, e2o HAy4yHO-UCCIE008AMENbCKUX
Jnabopamoputi, pe3yibmamsl COBPEMEHHbIX HAYYHLIX UCCLEeO08AHULL OMPAICEHbl 8
mamepuanax Hacmosuezo uzoanus. buonocuueckuti HUU 6 20-e 200b1 npouinoco
8eKa 20pOUNCs C8OUM HAYUHbIM uzoanuem «Mzeecmusimu buoHUWy. Cuumaem, umo
amu «Mamepuanvl ...» nociyxcam npooopazom NIAHUPYEMO20 K 60CCMAHOBIEHUIO
CcOOpHUKA HAYUYHLIX cmamell No peuleHulo npoobiem pecuoHa ¢ mpaouyuoHHbIM
Haszsanuem «HMzeecmusa EHH .

Lupexmop EHU IITHUY

O00KMOp 2e01020-MUHEPAN02UYECKUX HAVK : 447“.4\ B.A. Haymos
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FROM THE CHAIR OF THE ORGANIZING COMMITTEE

The mission of the Institute throughout its 95-year history is a scientific
support and scientific methodological assistance for higher education in the Perm
region. History of the Biological Research Institute (BRI), established in 1921 to
consolidate the status of a scientific institution of the University of Perm, is
continuously linked with the history of the Perm University. Knowledge of the history
of the origin, development and implementation of scientific ideas, achievements and
disappointments that accompanied BRI and Natural Sciences Institute (NSI) in the
way of its formation is necessary, first of all, for present and future employees of the
Institute and the University.

We, moderns employees Natural Sciences Institute (NSI PSNRU), are not "lvan
not remembering his kinship". We want to know and remember their history. We want
our aspirations, ideas, thoughts and deeds were known and available. We want the
future employees know the life story of NSI from its direct participants, "word of
mouth". Unfortunately, many of the materials for the work of the Institute in the 40-
60-years are lost or are not known to us. Therefore, it is important to show what
works and what achievements boasts modern NSI.

The Institute has always advocated a reliable "support” of the University,
maintained and implemented innovative solutions scientific and industrial problems
in the region and Russia. The peculiarity of his scientific work was a comprehensive
and integrated approach to the implementation of research knowledge positions and
achievements of different schools of thought; systematic work on solving practical
problems based on a thorough knowledge of the theoretical status and good
practices; training the scientific personnel.

The employees tend to preserve the tradition, always open to innovations and
find creative solutions of problems. Continuity of traditions and active perception of
new are the credo staff of the Institute. We hope that these qualities will enable the
institution employees to preserve their identity and meet the 100th anniversary of new
successes.

Historical milestones in the development of the Institute and its research
laboratories, the results of modern scientific research are reflected in the materials of
this publication. Biological Research Institute in the 20s of the last century was
proud of his scientific publication "Proceedings of BioNIl." We believe that these
"Proceedings ..." will serve as a prototype for planned restoration of the Series of
scientific articles to address the region's problems with the traditional title
"IZVESTIYA NSI".

Director of NSI PSNRU

Doctor of geological-mineralogical Sciences /4“7“‘4‘- V.A. Naumov
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HAYYHbBIE JOCTUKEHUA
ECTECTBEHHOHAYYHOI'O UHCTUTYTA
IHEPMCKOI'O TOCYJAPCTBEHHOI'O
HAIINOHAJIBHOI'O HCCJUIEAOBATEJIBCKOI'O
YHUBEPCUTETA 3A 95-JIET (1921-2016 rr.)

VJIK 55:550.34.01

B.A. HaymoB, A.B. ’Kekun, | EJL ITuppmcekui, | | H.I'. IllepcTo0uTOBA \
EcrecTBeHHOHAy4HBIM HHCTUTYT, [lepMCKHil rocyaapCTBEHHBIN
HallMOHAJIBHBIM MCCIIEN0BATENBCKUM YHUBEPCUTET

NCTOPUYECKHUE BEXH 95-JIETHEI'O PASBUTUA
ECTECTBEHHOHAYYHOI'O HUHCTUTYTA HEPMCKOI'O
I'OCYJAPCTBEHHOI'O HAITMOHAJIBHOI'O
NCCIUIEJOBATEJIBCKOI'O YHUBEPCUTETA

Paccmompena  ucmopuss  pazeumuss  nayku — 95-nemmeco  nepuooa
Ecmecmesennonayunozo uncmumyma Ilepmckoeo 2ocyoapcmeenino2o HayuoHaIbHO20
ucciredosamenvbcko2o yuusepcumema. Illpusedenvt umocu MmHo2oIemHel HAYYHOU
0esMeIbHOCU UHCIMUMYmMa no QyHOameHmanibHbiM U NPUKIAOHBIM UCCIe008AHUIM
8 OUON02UU, XUMUU, IKOTIO2UU, 2€0JI02UL U 8 OPY2UX eCMECMBEHHBIX HAYKAX.

Knmouesvie cnosa: eeonocust, skonocus, buonoeus, Xumus, yHOAMeHmMaIvbHble U
NPUKIIAOHbLE ucciedoB8anus, HAYYHO-UCCNe008AMENbCKUE nabopamopuiu,
Ecmecmeennonayunoiiit. uncmumym, Ilepmckuil 20cy0apcmeentvlll. HAYUOHATbHBII
UCCIe008aMeNbCKULL YHUBEPCUMEN.,

V.A. Naumov, A.V. Zhekin, | E.L. Pidemsky, | | N.G. Sherstobitova |
Natural Sciences Institute, Perm State University

HISTORICAL MILESTONES IN THE 95-YEAR DEVELOPMENT OF THE
NATURAL SCIENCE INSTITUTE PERM STATE UNIVERSITY

Here is presented the history of a 95 year period of the science development in the
Natural Sciences Institute of Perm State University. It describes the results of a long-term
activity of the Institute in the sphere of basic and applied research in biology, chemistry,
ecology, geology and in other branches of knowledge.

Keywords: geology, ecology, biology, chemistry basic and applied research,
scientific research laboratories, Natural Sciences Institute, Perm State University.
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WNnesa co3maHus CENnbCKOXO3AMCTBEHHOTO HMHCTUTYTa B llepmu BO3HMKIA B
Hayaine XX Beka. CormacHo peun A.A. JlyOeHckoro (mpencenaresiss COeIMHEHHOMN
YHUBEPCUTETCKON KOMHMCCHUH), MPOU3HECEHHON B J€Hb OQPUIIMATBHOTO OTKPBHITHS
ITepmckoro otaenenusi llerporpaackoro yHuBepcutera, «B 1913 rogy MecTHbIMU
OOIIECTBEHHBIMU JEATENSIMU ObUT BBIJBUHYT BOIPOC O CEIbCKOXO3HCTBEHHOM
MHCTUTYTE C OTHAEJICHHSAMHU MPU HEM: JIECHBIM M TOpHBIM. M3 3TON maen poawmics
ExarepunOyprckuii ropHslii FHCTUTYT. Y cTynuB ExkarepunOypry ropHoe oTaesieHue,
ITepmb ipoaoIKaAIa HEYCTAaHHO MTPOCUTH O BBICIIEH CEIIBCKOXO35IMCTBEHHOM IIKOJIE)
(Hdy6enckoit, 1916). A 1 okta06pss 1916 roga B IlepMu TOPKECTBEHHO OTKPHITO
ITepmckoe otnenenue IleTporpanckoro yHusepcurera.

BepositHo, Omaronmapst 3tomy oOcrtositenscTBY 28 Hosopa 1921 roaa
ITocranoBnennem ['ocynapcrBeHHoro Yuenoro Cosera (I'YC) Hapoanoro
Komuccapuara npocsemennss PCOCP co3nan nepBblil Ha Ypane buonornueckuit
HayuHo-uccienoparenbckuit uHCTUTYT (BHWUM), HbiHE EcTtecTBeHHOHAYUYHBIH
unctutyt (EHUW). pyroii mpuuuHOW A opranu3anuu buosornueckoro Hay4yHo-
MCCJIEI0BATENIbCKOTO MHCTUTYTa cTana pedopma yHusepcuteTtoB B 1920-21 romy u
nepenaya uUX u3 BeAeHus [maBHoro YmpasieHus HayuneiMu YypexaeHUSAMU
(I'nmaBnayka) B I'maBHoe VYmpasnenue IIpodeccronansHoro OO6pazoBaHus
(I'maBnpodobp). Ctpemnenune coxpaHuTh 3a [lepMCKMM yHUBEPCUTETOM 3HAYEHUE
Hay4YHOTI'O YYPEKIEHUs MOOYIUIO TPyNIy COTPYIHUKOB (PU3HKO-MATEMATHUYECKOrO
dakynpTeTa XOAaTaiicTBOBaTh mepea [ maBHaykoil 00  yupexkACHHH —TpU
YHUBEPCUTETE HECKOJIbKMX HCCIIEI0BATEIbCKUX HMHCTUTYTOB (acTpoU3UUYECKOTO,
OMOJIOTMYECKOTO M 3KCIEPUMEHTAIbHOM MEIUIUHBI), U3 KOTOopblXx B 1921 roay
YTBEPKJICH JUIIb OJUH — bruosornueckuii.

K TomMy BpeMEeHHM YHMBEPCUTET pacnoyiaral KaK BBICOKUM Hay4YHbBIM
noteHuuasoM st co3ganuss HUM, Tak ¥ 4eTko ONpeaeauBIIMMUCS Hay4YHBIMU
HANpaBJICHUSIMA BO TJaB€ C BBIJAIOMIMMECS  YYCHBIMH, MPOQPECCOpPaMH:
A.Il'. T'enxenem, A.A.Puxrtepom, B.K. lImuarom, A.A. 3aBap3unbiM, b.J[. Bepuro,
B.M. 31paBOCMBICTIOBBIM, J1.B. AnexceeBbiM, JI.M. ®enoToBbIM,
N.®. bexnemumiebiM, A.W. JIyHbSIKOM.

B cocra BHUU Bouiu BoceMb CEKIUi: domanuku, 300102uu, puszuonozuu,
Oaxkmepuonozuu, 2ucmonozuu, papmakozcHo3uu u gapmayuu, uznoaozuueckoi
XUMUU, HOPMAIbHOU aHamomuu. IlepBbIM JTUPEKTOPOM MHCTUTYTa HA3HAYEH
npodeccop KadeAapbl THUCTOJIOTMM UM HMOPHUOJOTUM YHUBEpCUTETa AJeKceit
AnekceeBud 3aBap3uH, MPOPaOOTABIINI HA 3TOM MIOCTY MEHEe To/1a.

Cornacio  IlonokeHMI0O O  HAy4YHO-HCCIIEIOBATENbCKMX  MHCTUTYTAaX,
yTBEpKJIeHHOMY Hapkommnpocom, Hay4yHble paOOTHMKM TOJpa3JeisuINCh Ha
JEUCTBUTEIBHBIX YJIEHOB W HAYYHBIX COTPYIHUKOB (IUTATHBIE U CBEPXIITATHBHIC).
15 mas 1922 roma, COCTOSTIOCH YTBEPKJICHHE IEPBBIX & JICHCTBUTENIBHBIX UJICHOB
WHCTUTYTA, a Ha 3acegannu [ YC 6 oxTs6ps 1922 roga yTBepaAuin emie 2-X 4elI0BeK
Y OJTHOBPEMEHHO 3aKPBUIN CEKIUIO (hapMakorHo3uu U papmanuu. OCEHbIO TOTO XKe
roga kK bHUW npucoenunumm buonocuueckyrw cmanyuio, CymeCTBOBABIIYIO 0
storo B O6mectBe EcrecTtBoncmbiTaTeneir. ITo Obuia mepBas jJabopaTopHas 6asza
WHCTUTYTA JUIsl IPOBEIAEHUS €CTECTBEHHOHAYYHBIX UCCIIEA0BAHUN.
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C MOMEHTa CO31aHHSI MHCTUTYT, CaMOCTOSITEIbHBIA B CBOEH BHYTPEHHEHN
CTPYKTYpE U OpraHu3alMi Hay4YHOH paboThl, TECHO CBSI3aH C YHUBEPCUTETOM OOIIUM
000pyJlOBaHUEM M COTPYJIHUKAMHU, OJHOBPEMEHHO 3aHUMABIIMMHU JIOJDKHOCTH B
YHUBEPCUTETE W HMHCTUTYTE. 3a MCKIIOYEHHWEM bHOCTaHIMM, MOMENIAOLICHCS B
apeHnoBaHHoM 31aHuu B Hwkneil Kypwe, cekuuu paGoTtanu B IpUHAAJIEKABIIUX
VHUBEPCUTETY KaOMHETaX M JIabopaTtopusix Ha 3aWMKe, TYT >K€ pacroJiarajiuch
oubnroTreka U TUApoxuMuyeckas Jsabopatopus buocranumu. UYepes bropo
3arpaHUYHBIX 3aKa30B Ipu HapkoMmIipoce MHCTUTYT Hadall 3aKylaTh CIEUAIbHOE
Hay4yHOE 000pyJ0BaHKE, Pa3MECTUB €ro OoJblIeH YacThio Ha buocranuuu.

OnHOM M3 OCHOBHBIX 3aJla4y B 3TU T'oJibl ObLIO CO3/IaHUE NEYaTHOTO OpraHa, B
KOTOPOM B TMEPBYIO OYE€pellb COTPYAHUKH HHCTUTyTa HUMENU Obl BO3MOKHOCTD
OmyOIMKOBATh pe3yIbTaThl CBOMX HCCleoBaHui. Ha oHOM M3 MEpBBIX 3acemaHmit
YyeHoro coBera  HMHCTUTYyTa  CO3[JaHAa  PENAKLMOHHAas  KOMMCCUSA  IOJX
npeacenarensctBoM mnpodeccopa B.K. IlImuara m yupexaeH COOPHUK Hay4YHBIX
pabot non HazBaHueM «HM3eecmusn buonozuuecko2o HayyHo-ucc1e008amenbcKo2o
uncmumyma u buonocuueckon cmanyuuy (1923 r.). bnarogapss coOCTBEHHBIM
CPEACTBaM HWHCTUTYTA, MAaTECPUAIBbHOM TMOMJEPKKE IMEPMCKUX OpraHu3aluid MU
00JMCIoJIKOMa, HaxoAMBIIErocss B To Bpemsi B CBepasioBcke, «M3BecTus» MpoyHO
BCTalM Ha HOTHM W yxe depe3 5 ner, BHUUM wuzmaer Brom 10 BBITyCKOB W
3-4 puIOKEeHHUS.

[IpumeyaTenbHO, 4TO TIPHU MPUEME PYKOTIUCEN CTaTel, peakius oopaianachk ¢
IPOCKOOM: «IPEACTABISATh CTAaThU, MUCAHHBIC HA MHINYIIECH MAaIIMHKE Ha OJHOMN
CTOPOHE M pe3loMe€ Ha (PaHIy3CKOM, HEMELUKOM M AaHIJIMACKOM S3bIKE». 3HaHUE
OJIHOTO0, @ 3a4acTyI0 HECKOJIbKUX MHOCTPAHHBIX SI3bIKOB, CIIOCOOCTBOBAJIO IIMPOKOMY
oOmeHuto yueHsix Poccuu ¢ 3apyOexHbiMHu KoyUieramMu. HayuHble KOMaHAMUPOBKH U
CTQXXUPOBKM TO3BOJSUIM  YCTAHABIMBATH JIMYHBIE KOHTAaKThl C  BEAYIIUMH
€BPOTCHCKAMH YYEHBIMH, OOMEHHMBATHCS TEPEIOBBIMH JOCTIKCHUSIMH MHUPOBOU
HayKu. B 3TOM OTHOIIEHWMM YHUBEPCUTET W MHCTUTYT CIYKWIM HarJsIHbIM
IPUMEPOM.

B 1923 roxy nupexTtopoMm MHCTUTyTa n30paH mpodeccop Buxrop Kaprmosuu
[Mmunr. Ha nomto Bukrtopa KaprnoBuua Bbinana ocHOBHas paboTa MO CO3JaHUIO
MaTepuaibHON 0a3bl MHCTUTYTA, OH 3aHUMAJICS IEPEBOIOM bHOIOrMUecKOl CTaHIINU
B T. Oxanck (1928 r.), opranuszanueii 3anoBeHuka « Tpouikuii», ux 00ycTponcTBOM,
KaK HAay4YHO-y4e€OHO-OMBITHBIX XO3SIMCTB. Bynyuu TallaHTIUMBBIM OPraHU3aTOPOM H
y4eHBIM ¢ MUpPOBOM m3BecTHOCTHIO B.K. I[IlIMuaT BocnuTal Iiesny BUIAHBIX YYEHBIX
U CO3/laJl IIKOJY OTEYECTBEHHBIX aHATOMOB U TUCTOJIOrOB. OH ObUI MpU3HAHHBIM
ABTOPUTETOM, KaK YUEHBIN 1 00IIECTBEHHBIN IEATENb.

ITepuoa ¢ 1925 mo 1930 rr. xapakTepu3yeTcs pa3BUTUEM SKCIEIUIIMOHHBIX
paboT. MHCTUTYT BBIXOAMT 3a Mpenaesibl jJadopatopuit U okpecTHocteil Ilepmu,
Pa3BHUBAECT CBOKO JEATEIBHOCTh HAa TEPPUTOPHHM Ypalla M 3a ero mnpenenamu. M3
AKCHEAULIN 3TOTO IEPUOJA CIEAYET OTMETUTD:

o uszydenue Quopsl u (aynsl Kapckoro mMops W mpuieraromieii Kk Hemy
TyHApHI (110 3amanuto Kamcesepmytu, 1924-1926 rr.);
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o U3y4YECHUE ITOMMBI Kampb1 B MOYBEHHO-00TAHUYECKOM,
TUAPOOHOTIOTHYECKOM U THAPOXUMUYECKOM OTHOIeHusX (1925-1926 rr.);

J KOMIUJIEKCHOE M3yYEHHME CTEIHBIX paloHOB Tpounkoro oxpyra. B
pesynbpTate OTOM OKcmeauiuu B 1927 rTomy mo wWHUIMATHBE mpodeccopa
B.B. Hukutrnna u noanepxke A.l'. I'enkens u A.A. Puxrepa Ha UEIMHHBIX MMOYBaX
co3maH  TpOMIKMM  JIECOCTEIIHOM  3allOBEJHUK,  HAYYHO-IIPOU3BOJCTBEHHOE
IOApAa3AeICHNE NHCTUTYTA,

. Tarunbckasi dKCIEOUIAS 1O W3YYEHUIO  JIECONMPOUBPACTAHUS W
necoBo3o0HoBNeHus (1927 1.);

J Kypranckas komruiekcHasi Hay4Hasl SKCHEIUIUS [0 W3YYCHHUIO MOYB,
pacTUTENBHOCTH, OOJIOT 1 03ep pariona (1927-1929 rr.);

o coBmMectHo ¢ AH CCCP Aunralickass 53KCHeIUIUsl JIS  CO3/IaHUS
OOJBITIOT0 TOCYIapCTBEHHOTO 3amoBeauuka (1928-1929 rr.);

° Kamckas peiboxozsiictBennast sxcneaurus (1929-1930 rr.);

o Bepxuekamckas sKkcneAuIus M0 OCBOCHHUIO 3€MeJlb U JIETKUX MacCHUBOB

CeepHoro Ypaia, npusieratoniux k 6acceitnam pek [lunsBbl u FOxxnol KenbTsl (110
3a1aHuI0 Y PpalIbCKOM OMBITHOU cTaHIuu, 1927 1.).

CrabunpHOe TOCyHapCcTBEHHOE (UHAHCHPOBAHUE TMO3BOJIMIO OOECHEUYUTh
BeCbMa IUIOJAOTBOPHYIO HAyUYHYIO JAEATEIbHOCTh MHCTUTYyTa B 3TOT mnepuoja. U3
WCCJICIOBAHUIA HTOTO BPEMEHU CJIEAYeT OTMETHTh pPabOThl MO MHUHEPATHLHOMY
OUTAaHUIO PACTEHUM M TMOuBeHHOM Mukpoouonoruu (mpodeccop .A. Cabunun);
u3zydenue ¢urtomankrona Kapckoro mopsi (mpodeccop A.I. ['enkens); uzydenue
MOYB psijia KpyImHEHUIIUX paiioHOB Ypanbckoil obiactu (mpodeccop B.B. Hukutun);
reoborannueckue padotel (mpodeccopa B.U. bapanos, II.H.KpacoBckuii wu
JLLA. Tpedunosa); uzydueHue >KMBOTHOTO HaceyneHus: KaMckol moimel U paboThI 1O
METOUKE KOJIMYECTBEHHOTO ydera Ha3eMHOM bayHbI (mpodeccop
B.H. bexnemuien); uzydenue kypoptoB (npodeccop [.B. AnekceeB); uccienoBanue
JNBOMHBIX KUAKUX cucteM (mpodeccop H.A. TpudoHos).

B cekumsax mHCTMTYTa TOJIBKO 32 1924 ronm BeIOIHEHO 91 opuruHanbHOE
UCCJICIOBAHNE, PE3YJIHTATHl OMYOIMKOBAHBI B COOCTBEHHOM JKypHaJie. YK€ K KOHILY
1929 rona BHUU u3znan 57 BeimyckoB (6 TomoB) «HM38ecmuii», B HUX OIyOJIUKOBAHO
214 nHayyHbIX PabOT. DTO MO3BOJUJIO WHCTUTYTY OOMEHUBATHCA HW3JAAHHUSIMHU CO
191 nayunsim yupexnenuem B CCCP u 275 3a pybesxkom. UHCTUTYT OTIpaBIisiyl CBOU
KypHaubl B aipec 184 Hayunbix yupexaenuid EBponsl, 68 — Amepuku, 10 — A3uu, 6
— Adpuku, 7 — Apctpamuu. brnaromaps 3TOMy HWHCTUTYT HMeEN OOTaTeUIyro
OMOJIMOTEKY.

Ha 6a3e buosiornueckoid CTaHLIMM OPraHU30BaHBI MEPBBIE CAMOCTOSITEIIbHbBIE
7a00paTOpUM MHCTUTYTA, B YACTHOCTH CTapeWllas Jjiadopamopus uxmuojiocuu u
cuopoouonozuu. B »>1OoT XK€ mnepuod, B KoHUe 1922 roma, opraHu3oBaHa
oomanuueckan n1adopamopusn (ceivuac HayyHo-ucciedosamenbckasn iadopamopus
OOMaHuUKU u IK0J102UU NOYUE).

Ouepennoii 3tan peopranmzaun BY3oB crpansl npumencsa Ha 30-€ rojbl
npouutoro Beka. 8 ampens 1930 r. komuccuss CHK PCOCP npuHsiiia peuieHue o
BbIJIeTIEeHNN W3 [lepMCKOro yHMBEpCHUTETa XMMHUKO-TEXHOJOTMUYECKOIO MHCTUTYTA B
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bepesHnkax, cenbCKoxo3sucTBeHHOro — B Ilepmu, BerepmHapHoro — B Tpouixe.
OceHbl0 3TOrO Ke€ TOJla B CAMOCTOSTENIbHbIE MHCTUTYThl TPEOOPA30BaAHBI
MEIUIMHCKUA W Tefarorudyeckuil ¢akyiabTeThl. JlaB >KM3Hb YETHIPEM BBICIIKUM
y4eOHBIM 3aBEJCHUSIM, YHUBEPCUTET IMepeAarl BMECTE ¢ HUMHU 3HAYUTEIbHYIO YacTh
3MaHui, 000pYy/I0BaHUs, HAYYHBIX KaJpoB. B 3THX yCI0OBUSX OCHOBHOW 0azoil 1jis
nanpHenmero HayyHoro pasButus crai BHUM. OH coxpaHwsi HaydHbIE KaJphl,
OoubIMoTeKy, 00OpYyAOBaHUE M U3JATENbCKUN LEHTp. Kak U YyHUBEpCUTET, HHCTUTYT
IIEPEXKUIT 3HAUYUTEIbHBIE W3MEHEHHUs, CBSA3aHHBIE C IEPEOPUEHTALMEN HAy4HBIX
WCCJIEIOBAHNUM JJIs1 PELIEHUS 33/1a4 HAPOJIHOTO XO3SIMCTBA.

B 1930-31 romax Bompoc o pabore BHUMW 3acnymian Ha pacmmpeHHOM
3aceqanun Ilpe3suamyma rocynapCTBEHHOIO MEKBEIOMCTBEHHOIO KOMHTETA I10
OXpaHe M Pa3BUTHUIO MPUPOIHBIX OorarcTB. COrIacHO MOJyYEHHBIM JUPEKTUBAM
IIPOBEJICHA PEOPraHU3alusd MHCTUTYTA. MHCTUTYT IOJHOCTBIO IEPEKIIOYAETCs Ha
pa3paboTKy Hay4YHBIX IPOOJIEM, UMEIOIINX HEMTOCPEACTBEHHOE OTHOIIEHUE K HY X IaM
COLMAJIMCTUYECKOTO  CTPOUTENBCTBA M CTPOMUTENBLCTBA Y pano-Ky3Henkoro
koMOuHata. OIHAKO pElIeHHE ATUX MPAKTUYECKUX 3a7ad MHCTUTYT MPOBOJUT Ha
OCHOBE HUX yIiyOJE€HHOT0 BCECTOPOHHETO TEOPETUYECKOTO U3yUEHUS.

NHcTuTyT peopraHuzyeT CBOKO palbOTy, TIOJIOKHB B OCHOBY BCEX
HCCIIEIOBAHUM KOMIUIEKCHBIM MPUHLMIL. B CBSA3M C 3TUM BMECTO CYIIECTBYIOLIUX JI0
ATOTO CEKUUKA OPraHu3yITCS II0 NPOU3BOJACTBEHHOMY NPUHLMITY CIEAYIOLINE
KOMILIEKCHI:

° M3YYEHUE €CTECTBEHHOWCTOPUUYECKUX IMPEANOCHUIOK 10 OpraHu3aluu
CEJIbCKOIr0 X035MCTBA;

° H3y4eHHUE MPUMEHEHNS] MUHEPaIbHBIX YI0OpECHHIA;

° U3Y4YEHUE PHIOHOTO U MYIIHOTO X035 CTBA;

° U3Yy4YeHHUE MPUPOIHBIX U OBITOBBIX (PAKTOPOB 3/I0POBBS;

° KOMIUIEKC KYpOPTOJIOTHH;

° XUMHUYECKUN KOMILICKC.

C mocTaHOBKOHW Tepel WHCTUTYTOM HOBBIX 3a/lad INTaT COTPYJHUKOB U €ro
(¢uHaHCcOBasg 0a3a pacmMpeHbl. B 3TOT mepuoj BpeMEHHM HauWHajla pPa3BUBATHCA
Takasg (opma CBA3M HAyKH C MPOM3BOJCTBOM KakK BBIIIOJHEHHE HCCIEIOBAHUM IO
X03s1icTBEHHBIM J1oroBopaM. B 1935 romy cpeactBa, mojydeHHBIE OT BBIIOJHEHMUS
JIOTOBOPOB, B OrO/KE€TE MHCTUTYTa cocTaBisitoT Oosnee 40 %. IlpuBenem numib
HEKOTOpbIE Pa0OTHI, IPOBEICHHBIE B paAMKaxX 3TUX KOMILJIEKCOB.

B MarnuTtoropckom paiioHe NpoBEACHO U3yUYE€HUE PHIOHBIX, IMYLIHBIX OOraTcTB
M PAacCMOTpPEHBI BOMPOCHI CAaHUTAPUH, SMHUIEMHOJOTHM W Mamnspuosoruu. [lms
MarnutcTposs  pa3paboTaHbl  METOABl  OYMUCTKHM  BOJBI Ui  HWCTOYHHKOB
BOJIOCHAO)KEHUSI M COCTAaBJIEH TMPOEKT HOBOTO BojaomnpoBoaa. Mcrounuku
BOJIOCHA0KEHUS U PEeKH Y pasia U3y4eHbl B THAPOOHUOIOTHIECKOM, THAPOXUMUIECKOM
Y MaJIIPUOJIOTUYECKOM OTHOLICHHSIX.

[IpoBenena pabora MO U3yYEHHUIO YPalbCKOro TIpsizeBoro Kypopra «O3epo
['opproe», 0OCTY>KMBAIOWIETO MPEUMYIIECTBEHHO MAarHUTOTOPCKUX — pabodmXx.
W3ydyeHol KIMMaTHYECKHE YCJIOBHS, (PU3UKO-XUMUYECKHUE CBOICTBA  BOJBI,
XUMHYECKUA M Ta30BBIA COCTaB pambl, COCTaB M OWOJNOTHs IUIAHKTOHA O3€epa.
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KoMmmiekcHO OlIeHEHO BIIMSIHUE OJIMHOYHBIX TPSI3E€BBIX M PANHBIX TOpSYUX BAaHH Ha
OOJIbHBIX apTPUTOM U BIUSHUE KYPOPTHBIX (DAKTOPOB Ha TEUEHHE PEBMATHUYECKUX
npoleccoB. BeipaGoTanbl moka3zaHus U MPOTUBONOKA3aHUA K JICUEHUIO HA KYpOpTe U
KJ1accuuKaIys peBMaTHUECKUX 3a00JI€BaHUM.

[Tox pykoBoactBoM nipodeccopa B.U. bapanora ¢ 1930 r. npoBeneHsl pabOTHI
[0 U3YYEHHUIO €CTECTBEHHOMCTOPUYECKHUX IPEANOCHUIOK JISI PA3BUTHUSL CEIBCKOTO
xo3siicTBa Ypana. CocTaBiieHbl T€000TaHMYECKUE KapThl psijia palloHOB Y paibCKOM
obOnactu, riaaBHBIM 00pa3zom Boctounoro ckinona Cpemnero u FOxuoro VYpana.
HccnenoBanusiMu 0XBaue€HO OKOJIO 2 MIIH. Ta B 22 paiionax. B pesymnprare pabot
COCTAaBJICHbl TIOYBEHHBIE KapThl, KapThl IO HOpPMaM BHECEHUS W3BECTH W
XO3SIMCTBEHHOW TOAHOCTH 3emenb. B.U. bapaHoB mpemnoxun CBOKWO CUCTEMY
YCIIOBHBIX 0003HaUEHUN re000TaHWYECKON KapThl, OMyOJIMKOBaHHYIO B «3BecTusx
uHcTUTYTa» B 1933 rony u momyuuBiryto ogobpenue MockoBckoro LlentpansHOro
buonorudyeckoro wuccnemoBarenbckoro uHCTUTYTa. IIpodeccop B.U. bapanos
MPUHSIT ydacTue B MOHTOJIbCKOM SKCIIEAUIINN AKaJIEMUH HaYK.

3aCOJICHHOCTh IIOYB JIECOCTENHOM 30HBI Ypaja IMpPUBOAWIA K HU3KOH
MPOAYKTUBHOCTH 3€PHOBBIX KYJIBTYp M €CTECTBEHHBIX CEHOKOCHBIX YTOJUH.
TpeboBanace pa3paboTka HaydYHO-OOOCHOBAHHBIX ArpOTEXHUYECKUX MEPONPUSITHH.
C 1932 rona noa pykoBoactBoM npodeccopa I1.A. I'enkens 6oTaHuku, GU3NOJIOTH
pacTeHMii, TMOYBOBEAbl W  MHUKPOOHOJIOTM  TPOBOJMIA  TI'e0OOTaHUUECKHUE
MCCJIEIOBAaHMS TIO COJIe- W 3aCyXOyCTOMYMBOCTH pacTeHWil. Jra pabora umena
OOJIBIIIOE MPAKTUYECKOE 3HAYEHHUE JJISi KOJXO030B M COBXO30B PETMOHOB CTPaHbBI C
HEYCTOMYMBBIM 3emiiesiesiieM. OOHOBPEMEHHO C O3THUM pEIAINCh 33Ja4d [0
MEJMOpAllUd COJIOHIIOBBIX TOYB M IOUCKY HamOoJiee MPOIYKTUBHBIX KOPMOBBIX
pactrennii nn  3tod  30HBl. C  opramm3aunmeit  Tpouukoro —3amnoBeIHHKA
AKCTIETUIIUOHHBIE pa0OThl CMEHUJIN CTAIIMOHAPHBIE UCCIICIOBAHUS.

YeTBepThld 3aBepUIAONIMA TOJ MATHICTKH TOTpeOoBan eme OOJbIIero
HaMpsSHKEHUS. U YKPEIJICHUSI KOMITJIEKCHOTO METojia B paboTe MHCTUTYTAa U OOJbIIeH
crenuanu3anud B paszpaboTke Owmonormueckux mpodnem. I[lostomy B 1932 T.
WHCTUTYT TIE€peAacT 4YacTb CBOMX KOMIUJIEKCOB BHOBb CO3JaHHBIM  IOCTE
peopranuzanuu IlepMcKoro rocygapCTBEHHOTO YHHMBEPCUTETa WHCTUTYTaM —
MEJIUIIMHCKOMY, CEJIbCKOXO3IMCTBEHHOMY M XUMHUKO-TeXHOJoruueckomy. Ilepenaua
YacTH MaTepUalbHOM M HAYYHO-TEXHUYECKON 0a3bl HE NpHBENA K COKPAILECHUIO
obbemMa pabOT, HAO00OPOT HHCTUTYT pACIHIMPHII PAOOTHI B 0OJACTH HXTHOJIOTHH,
reo0OTaHMYECKUX M TOYBEHHBIX M3BICKAHUM, TakKe aKTHMBU3UpOBajach padoTa
Kamckoit 6ronornyeckoi ctaHiuu 1 TpOUIIKOTO JECOCTEMHOTO 3a0BEIHUKA.

B 1931-1933 rr. opraHn30BaHbl KCIEIUIIMH 10 BBISBIICHUIO PHIOHBIX 3aI1acoB
B BepxoBbsAX pek Kambi, TobGona u Mpteima u ux nputokoB. PaboTel mpoBoAMIKCH
(V)i PYKOBOJICTBOM npodeccopa B.H. beknemuiena. [Tosryuenst
TUAPOOMOIOTUYECKUE, TUIPOXUMUYECKUE, UXTUOJIOTUHYECKHE U CTATIKOHOMUYECKUE
JAHHBIE 10 pailoHaMm, TI€ 10 3TOT0 UCCIEAOBAHUS HE MPOBOIUIIN.

B 1935 roay no 3amanuto Cpeasosaroctposi nmpodeccop Banepuit ABryctoBuu
Kprorep Bo3riaBui wHcCClieIOBaHUS IO KOMIUIEKCHOMY ITOYBEHHO-OOTaHUYECKOMY
M3Y4YEHUIO0 MOJMHBI pekn Kambl B 30HaX Oyaymiero 3aTOTUICHHWS W TOJTOTUICHUS B
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cBs3u co crpoutenbeTBoM Kamckoit I'DC. Ilens 3Tux paboT — BBISIBUTH W OIICHHUTH
CEJIbCKOXO3SIMCTBEHHBIE M JIECHBIE  YIrOJbs, JaTh IPOTHO3  OXKUJAEMbIX
OMOJIOTHYECKNX HM3MEHEHUH (Quiopsl, (ayHbl W MOYB B 3THX paiioHax. B pabote
npuHuManu ydactue M.M. [lanunosa, B.H. llyxapaun, A.A. Jlrotun, A.1. O6opun
u 1p. B 1937-1938 rr. nox pykoBoactsoMm A.H. IlonoMapeBa npoBeaeHa dKCIe NI
1o u3y4eHuto GJopsl HA U3BECTHAKAX U TopPsiHukax CeBepHoro Ypaina.

K CcopokoBbIM TOJaM MPOULIOTO CTOJETHUS OWUOIMOTEKa HMHCTUTYTa
npeacraBisuia coboit codpanue cBeime 27 000 TomoB, U3 KoTopbix 60% enuHMUII
XpaHEHUs NPUXOJUWIOCh HAa HWHOCTPAHHYIO JIUTEpaTrypy. EsKeroaHelii npupoct
mutepatypsl B cpeaHeM coctaBisl 3 000-5 000 kamxkHBIX enuuuil. [lo xomuecTBy
CHEIUATN3UPOBAHHON OMOJOTUYECKON TUTEPATYPhl OUOIMOTEUHBIN (HOH MHCTUTYTA
CTOSI1 HAa 0JJHOM U3 nepBbiXx MecT B CoBerckoM Coroze. bnarogaps 3ToMmy, Hay4dHbIE
COTPYJHUKU TIOJYy4Yadd BO3MOKHOCTh 3HAKOMUTBCS C TEKYIIEH MUPOBOI
aureparypou B Ilepmu.

MarepuanbHO-TEXHUYECKOE COCTOSSHUE WHCTUTYyTa yiaydiiaiock. B 1934 r.
NpuOOpeTeHbl TaKWe LEHHbIE NpHUOOpPHI, KaK OWHOKYJSAPHBIA MHKPOCKOI,
pedpakTtomerp llelicca, MUKpPOAHAIMUTUYECKUE BEChI, MPUOOPHI ISl MOUYBEHHBIX
UCCJIEIOBAHUM M MHOTHWe Jpyrue. bosee MNONHYH0 HHPOPMALMIO O HAyYHBIX
HCCIICIOBAHUSX ATOTO MEPUOJia MOKHO HAUTH B KHUIe «YHHUBEPCUTETHl U HAyUHbIC
yupexaeHus», n3gannyro B 1935 rony Hapkommnpocom PCPOCP. B umncne aBTOpoB
cratbu 0 BHUU — npodeccopa A.U. Anekcees, I1.A. I'enkens, E.C. Jlanunu.

MBI yNOMSIHYJIM TOJBKO HEKOTOpPHIE MMEHA W3 IMOYTHU ABYX COTEH YYEHBIX,
KOTOpbIE B MEpBOM MojaoBHUHE XX BeKa COCTABJISUIM HAYy4YHBIN Kopmyc ropoja [lepmu.
OHu ObUIM  OCHOBATEISIMM  HAy4YHBIX  HalpaBJICHUM, IIKOJI ©W  OOIIECTB,
cymectBoBaBmmx B 20-x romax mnpu yHuBepcutere (BHUU, dwusuxo-
MaTeMaTU4YECKOe 00111eCcTBO, MeIarOrM4ecKoe 00111eCTBO, OOIIECTBO
€CTECTBOMCIIBITATENCH, OOMIECTBO Bpadel, IKOHOMHUYECKOE OOIIECTBO, OOIIECTBO
bunocockux, ICTOPUIECKUX U CONMATBLHBIX HAYK, arpapHbIA KPY>KOK), H3AATCIISIMH
COOPHUKOB HayYHBIX TPYIOB.

VY4eHble, KOTOPBIX MBI CUHMTAeM «CBOWMH», OBLIM TaKKe OpraHu3aTOpaMu
HAay4YHBIX IIKOJA MEIUIMHCKOrO, CEIbCKOXO3SIMICTBEHHOTO, I€IarOrM4ecKoro,
Bepe3HUKOBCKOTO XMMHMKO-TEXHOJIOTHYECKOr0 W TpPOMIKOTrO 300BETEPUHAPHOTO
HHCTUTYTOB. OTpPOMHYIO POJIb B Pa3BUTHM HAYYHBIX HAIpPaBICHUN B 00JacTH
MeIUIMHBL chirpanmu  Tnpodeccopa A.A. 3aBapsun u b.B. Bepuro. Ilpodeccop
C.A. CroiiueB OIHOBpEMEHHO ObUT pekTopoMm IlepMckoro memaroruyeckoro
uHcturyta, yHuBepcuteta 1 BHUO (konen 20-x Hawano 30-X TOI0B MPOILIOTO
croJietusi). Takux mMpuMepoB MOKHO MTPUBECTU MHOTO.

3a mpeABOCHHBIA MEPHUOJ MHCTUTYT CHOPMHUPOBAT JOCTATOYHO CEPHE3HYIO
MaTepHUAIbHO-TEXHUYECKYIO 0a3y, MPOBeJl CUCTEMAaTUYECKHE HAyYHbIE UCCIIeI0BAHUS
Ha MHOTUX OOBEKTaX COUHUAIUCTHYECKOrO CTPOUTENhCTBA. COTPYJHUKU MHCTUTYTA
CTaJI 3aHUMATh BEIYIIHUE TIO3UIIMU B 00JIACTH OMOJIOTUYECKUX MCCIICIOBAHNM, KaK B
VYpansckoMm pervone, Tak B mupe. BocnuTaHa muiesiga aBTOPUTETHBIX YYEHBIX C
MUPOBBIM UMEHEM.

19



O ToM, Kakoe MEeCTO CpPEeAM HAy4YHbIX OpPraHU3alMi TOro MEepUoJa 3aHUMall
BHUUN moxHO cyauTh MO JOKJIAAy OJHOTO W3 YJEHOB KOMHUCCHH YpajoOKoma,
KOTOpasi IpoBepsiia AeATEIbHOCTh YHUBEpPcUTETa B KOHIE 1931 roma. DinbsBoB H.H.
ckazan: «llepMb, HECOMHEHHO, SBIIETCS OJHMM U3 KpPYNHBIX, OJHUM U3
3HAQYUTENBHBIX LIEHTPOB HAYYHBIX M KYJbTYPHBIX CHJI Ypaja, OTACIIbHBIE 3BEHbBS
KOTOPOT'0 UMEIOT HE TOJIbKO 00JJACTHOE M BCECOIO3HOE 3HAUYEHHE, HO U MUPOBOE, KaK
HanpuMmep buo-uncTuTyT».

B nepron Benukol 0T€4eCTBEHHOW BOWHBI MHCTUTYT, KAK U MHOTHE JAPYrue
Hay4HbIE YUPEKICHUS, NPEKpPaTWI CBOK JeATeabHOCTh (mpuka3 HapogHoro
Komuccapuara IIpocsenienust ot 27.09.1941 Ne 694). MHorue coTpyAHUKH YIUIA Ha
GpoHT, yYacTh Tpyaujach B ThUTy. llpakThuecku wyepe3 Mecdll MoOcCie pa3rpoma
¢damucTckoit ['epmannu u 3a 1Ba Mecsia /10 OKOHYaHUs BTOpPOW MupoBoii BOWHBI
BOCCTAHOBJICHUE pa3pyLICHHOIO XO34KCTBAa, CTpaHa Hadaja B TOM YHCIE U C
BOCCTAHOBJIEHUSI HAy4YHOM JAEATEIbHOCTH HWHCTUTYTOB. B 1945 1. mpukazom
Haponnoro Kowmuccapuara IlpocBemienuss PCOCP ot 16 wuroHs Ne 423
buonornyecknii =~ Hay4YHO-HMCCIIEIOBATEIIbCKAM ~ WHCTUTYT  BOCCTAHOBJIEH U
nepeuMeHoBaH B ECTeCTBEHHOHAy4YHBI  MHCTUTYT nOpu  MOJOTOBCKOM
rocyiapcTBeHHOM yHuBepcutere uM. A.M.T'oppkoro. TemaThka Hay4YHBIX
HCCIIEIOBAHUM HE TIpeTeprena CYIIECTBEHHBIX MW3MEHEHUWW, KakK W IPEekKIe
MPEBAIMPOBAIIA UCCIIEOBAaHUS B 00JaCTH OMOJIOTMYECKUX HayK. B nmanbpHeiiiem, mno
Mepe BO3HUKHOBEHHUs II€PBOOYEPEIHBIX 3a7ad [0 BOCCTAHOBJIEHUIO HApPOIHOIO
XO031CTBA CTPAaHbI B IOCIEBOEHHbIM niepuoa B EHUW nonyunim passutue u apyrue
Hay4HbIC HAIIPABJICHUA.

Kak mpeanuceiBasiocs B npukasze Ne 423, Ob110 paspadortano I[lonoxxkenue o
EHU (ytBepxkneHo B ceHTs0pe 1946 r.), B KOTOPOM YKa3bIBaeTCs LIE€Jb CO3/1aHUSA
MHCTUTYTa — «u3ydeHue npupoasl Ilpuypanes, Ypana u 3aypanbs u pa3paboTka
TEOPETHYECKUX U MPUKIIAJHBIX €CTECTBEHHOHAYYHBIX IPOOJIEM JI HYkJ HAPOAHOTO
xo3siicTBay. MHCTUTYT mpuoOperaer craryc ropuaudeckoro jmua (¢ 1946 mo
1966 ronpl) ¢ TpaBOM 3aKJIIOYEHHS JOTOBOPOB U TPYAOBBIX COTJIAIICHUH,
NpPUOOPETEHUsI IBMKUMOTO M HEABIXKUMOTO HMMYIIECTBA M BO3BEICHHS MOCTPOEK.
Otum xe [lomoxxeHnem yTBepKaaeTcss CTpykTypa HHCTUTyTa. CyllecTBYIOIIME A0
ATOTO CEKIMM W HAYYHO-IIPOM3BOJCTBEHHBIE KOMIUIEKCHI HAa3BaHbl oOmoen1amu:
OOmanHuKu; 300102uU U IHMOMOI02UU; 2UCION0ZUU U (PUUOIN0ZUU HCUGONIHBIX;
2uOpoouoIoZUn U UXmuoaocuu; ceozpaguu, eomopghonocuu u no4eoeeOeHus;
2eonozuu; nempozpaguu u munepanozuu; xumuu u Qusuku. Ha nepudepuu
MHCTUTYT UMEET cienymine yupexaenus: Kynrypckuii 3anoseanuk «lIpegypanse»
C OHMOJOTMYECKOM U  KapCTOBO-CIENEOJIOTMYECKOM  CTaHIMSIMH;  TpouIKHii
necoctenHor 3amnoBeaHuk; Kamckas Ouonormueckas craHuusa. Jlupexrop,
3aMECTHUTENIb JUPEKTOpa IO HAy4YHOM YacTH, PYKOBOAMUTENU MepudepuitHbIMU
YUPEKIACHUAMHA U OTAENaMHu yTBepxkaaroTcs Ha ypoBHe Hapomnoro Kommccapuara
[Ipocsemiennss PCPOCP. B IlonoxxeHnn TroBOpUTCS, YTO «HAy4dHble pPabOTHI
COTPYIHUKOB MHCTUTYyTa MyOJMKYIOTCS B ero m3gaHusx — «M3Bectusix», « Tpyaax»,
«CneneosornueckoM bromierene».
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[lepBbIM TUPEKTOPOM HMHCTUTYTA B TOCJIEBOEHHBIN MEPHOJ CTall mpodeccop
Jmutpuii EBctpatheBud XapuToHoB (1945-1948 rr.), KOTOpBIM 10 Hayaiga BOWHBI
obu1  gupektopom BHWU. bonbmioro Tpyaa cTowio €My BOCCTAHOBIICHHE
MaTepUaTbHO-TEXHUYECKON 0a3bl M IITaTa HAYYHBIX COTPYJHUKOB, OpraHU3allu U
BO30OHOBJICHHSI Hay4dHbIX pabor B Jjabopartopusx, Kamckoit OuocTaHimuy,
3anoBenHukax «Tpounkoe» u «lIpemypanpe», mpumienmux B ynaaoK 3a BpeMs
BOMHBI.

B konme 1942 r. MonoroBckum O6mucrionkoMoM npuHATo perneHue Ne 847
«O0 opraHu3any TOCYJAapCTBEHHOI'O T€0J0ro-re000TaHUYECKOro 3aloBEIHUKA
«IIpenypanse» Ha p.CphuiBe», a B saHBape 1943 r. o mepemaue ero B BEJICHHE
Momnotosckoro (Ilepmckoro) yHuBepcurera U EcCTeCTBEHHOHAYYHOrO HMHCTHUTYTA.
B 1946 r. uncturytom Ha 06a3e 3amoBennuka «lIpemypanbe» co3maHa Kapcmosgo-
cneneonocuveckana cmanyusa (Qyakuuonuponaia B 1946-1952 rr.), pa3BepHyBIIas
IIMPOKHE MCCIEAOBAHMS KapcTa Ha MPUJISKAIIUX TePPUTOpUsX. Pe3ynbTaTel padboOThI
ony0nrKoBaHbl B Criesieoorn4eckomM OrosieTeHe, MepBblil HOMEP KOTOPOTO BBILIEN
B 1947 rony. 310 OBLT €AMHCTBEHHBIN B TO BpeMs CIIEHIMAIM3UPOBAHHBINA MeUaTHBIN
opran mo neumiepoeneHuto B CCCP. Ero mpomoipkeHHeM cTal NEepUOIUYECKHIMA
coopuuk «llemeprb» (muuumarop mznanus B 1961 r. npodeccop I'.A.MakcumoBuy),
KOTOpBIA M3JaeTca W celvac Ha npoTskeHuu 65 ner. [locnennuin 38 BBIMYCK
coopurka 2015 r. mocesamen 100-netHemy robunero Ilepmckoro kimaccuyeckoro
YHUBEPCHUTETA, B KOTOPOM 3apOJMJIACh W Pa3BUBAETCS HM3BECTHAs BO BCEM MHUPE
ypaJIbCKas IIKOJIa KAPCTOBEACHUS.

Co3laHre XMMHYECKOTO OTENa B COCTABE HMHCTUTYTa CBS3aHO C HMMEHEM
KaHAuJaTa XUMUYECKUX Hayk AusiekcaHapa MakcumoBuda Ky3HenoBa, UIMEHHO OH
CTaJl TIEPBBIM 3aBEAYIOMIUA XUMHYECKOW jabopaTopuell W TEPBBIM €€ HAyYHBIM
pykoBoauteneMm. B nepuon ¢ 1945 o 1954 rr. nox pykoBoacrsom A.M.Ky3Henosa
corpynnuku snadoparopun A.M.Cocuuna, I'.A.CrapkoBa, M.I'.O6opuna u apyrue
BBITIOMHIIIA ~ OONBIION IUKI  HMCCIEAOBAHMNA  XHUMHUYECKOTO COCTaBa  BOJ,
MpHOOpPETaeMOro MyTeM BBIIIENIAYMBAHIUN aHTUIPHUTA, THIICA, TOJOMUTA U MEpreds.
OOHOBPEMEHHO pa3BEPHYTHl IMIMPOKHE HCCIEAOBAHUS IO MOJYYEHUIO LIEMEHTOB
HOBBIX MAapOK, MMEIOIIUX pa3jIHu4yHOEe LeneBoe HazHayeHue. O HOBOM ILIEMEHTE,
noJiyuaeMoM  0e300KUTOBBIM  CIOCOOOM W3  METAUIypTHYECKOTO IUIaka M
npuponHoro anruapura, A.M.Ky3nenos pacckasan B crarse “HoBBIM IEMEHT — Ha
CIIy0y CTpPOMTENIbCTBY, OIyOJMKOBAHHOW B mepMckod razere “3mezma” Ne 173
25.07.57. Otme4anoch, 4YTO HOBBIM IIEMEHT HE TOJILKO JEIIEB, MOXET OBIThH
Npou3BEJeH B JIIOOOM KOJMYECTBE, W TMOJHOCTHIO YJIOBIETBOPUTH MOTPEOHOCTH
o0JlacTH, HO €ro TMPOMU3BOJCTBO peHIAaeT TakXke MpoldJIeMy paluOHAIBHOIO
UCIIOJIb30BaHUs METALUTYPTHUECKUX IUIAKOB.

C 1948 mo 1950 r. EcrecTBeHHOHay4yHbIM HMHCTUTYTOM Tnpu Ilepmckom
yHHBepcuteTe pykoBoaun mpodeccop B.D. VYcrp-Kaukunies, koTopsiid, Oymydu
TOIIEHTOM Kadeaphl ¢puznueckor XuMuu yHuBepcurera ¢ 1936 roma, He mpekpamat
padotst B EHUM 1o wu3ydeHuio B3auMMHON pacTBOPUMOCTH IKUAKOCTEH B
TPEXKOMIIOHEHTHBIX cucTeMax. Ilocime Hero aupekTopaMud HHCTUTYTa ObUIH
npodeccopa AutoHn HBanoBuu OO6opunr (1950-1957 r1r.), Bukrop BacuibeBud
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Ky3znenos (1957-1962 rr.), Bukrop Oayapnosuu Komna (1962-1967 rr.). Kaxaslii us
HUX MHOTO CJeNiaj Ui YKPEIUIEHUsS MAaTepuagbHO-TEXHUYECKON 0a3bl U pa3BUTHS
Hay4HbIX HanpasieHuit EHU, co3znanus HOBBIX 1abopaTOpuid.

B 5TH rogpl y pyKOBOAUTENEN YHUBEPCUTETA NOSIBUIIACH TEHACHIMS YCUIINBATh
CBOU HAy4dHbIC HAIIPABJICHHUS, IIyTEM CO3JAaHUSI HOBBIX HAYYHBIX MOAPA3ACICHUNA Ha
6aze EHW. B wactHoctu, B 1956 romy mo wuHMIMaTHBE mpodeccopa
N.T". [llanmomiHUKOBa OpraHU30BaHa Jadopamopus paduocnekmpockonuu; B 1958 —
anekmpoxumuu u kopposuu (npodpeccop B.B.Kysnemor); B 1961 romy
aadopamopuu paouoxumuu u Ou0102UUECKU AKMUBHBIX eeujecme; B 1962 —
aadopamopus 31emMeHmoopP2aHUYecKUX cOeOUHeHUil, OpraHu3aTOpOM KOTOPOH CTal
3aBeAyromuii  Kadeapoil  OpraHMYecKod XUMUW  yHUBepcuTeTa Tmpodeccop
N.N.JlankuH.

B 1963 rony pexropom yHuepcutera @.C. ['opoBbIM yTBEpKIEHA CTPYKTypa
WHCTUTYTa C OTAeloM ¢u3nuku B coctaBe 4 mabopatopuil: paduogusuxu,
¢uzuueckoit 2uopoounamuku, yiempazeyka, (QU3UKU Memaiioe u npudopo-
Hanadounasa cpynna. Jlo 3TOro BpeMEHM B HCTOPUM MHCTUTYTa J1a0OpaTOpHid
dbuszuyeckoro npoduist He 6bu10. B 1965 roay nadopatopust paioPpu3nKy MPUKa30M
pekropa npeoOpazoBaHa B «IlIpodaemmuyro nadbopamopuro paouocnekmpoCcKkonuuy.
Takum  0o0pa3oMmM, B  YHHMBEPCHTETE  CYLIECTBOBAJIM JIBE .Jladopamopuu
paouocnekmpockonuu, u3 xotopbix ogqua — B EHU, Ho o6Ge paboTtanu no eguHomy
wiany HUP.

CoBMecCTHBIE UCCJIEIOBAHMS JIa0OpAaTOpPUl HMHCTUTYTa W YHUBEPCUTETA
paclMpsiii  BO3MOXXHOCTA B3auMHOro passputusa. B mmane HUP wunctutyra Ha
1970 ron ectvs .s1abopamopus 2udpoounamuku, padoTaronias COBMECTHO C
Kadeapamu ob1ieit u Teoperndeckoit pusuku [lepmckoro yHuBepcutera u kademnpoit
Teopetnueckor pusuku Ilepmckoro nmemuncrutyta. Ilepedens npobiiem (Tak B TO
BpeMsl Ha3bIBAJIUCh TEMbl), PEUICHUEM KOTOPBIX 3aHUMAJUCh COTPYIHUKH DSTOU
nabopatopuu (B.A. bpuckmas, I'.®. laiiaypos, N.I". IlanourHukoB,
IO.K. bparyxun, I'.3.Tepmrynn, EJIL Tapynun, P.H.PynakoB wu  1p.):
«INEKTPOTUAPOMHAMUKA U TUIAPOJMHAMUKA MArHETUKOB M CETHETODJIEKTPUKOBY,
«KOHBEKTHBHAs yCTOMYMBOCTh PABHOBECHS JKUAKOCTH B MOJIOCTIX», «lccnemoBanue
KOHBEKTUBHBIX JIBUKEHUU U UX YCTOMYUBOCTH» U JP., BCETO 7 TEM.

B 1973 romy OTKpbiTa TOCOIOJKETHASI Jadopamopus oOpeaHu4ecKux
peazenmos. E€ MHUIIMATOPOM U TEPBBIM HAYyYHBIM PYKOBOIUTENEM ObLI OYyIylIui
pekTop yHHBepcutera 1I.X.H., npodeccop B.II. XubommcrneB. Temol Hay4dHBIX
UCCJIEIOBAaHUM ObLJIO NMPUMEHEHHE NPOU3BOJHBIX MUPA30JIOHA B AHAIUTHUYECKOU
xuMuu. OpraHU4ecKUue COEIUHEHHUs ITOro Kilacca BIIEPBbIE ObUIM MPEJIOKEHBI B
npaktuky aHanu3za B.II. JKuomucueBbiM. CroXuBILIEECS HAYYHOE HAIIPABIICHHE
OXBaThIBAECT TMEPCIEKTUBHYI0 W BaXXHYI O00JIaCTh AHATUTUYECKONM XUMHH —
MIPUMEHEHUE OPraHWYECKUX pEareHTOB /IS aHalii3a HEOPraHWYECKUX BEIIECTB.
3HaYUTENbHBIX ycliexoB jaboparopus gocturna B 1974 u 1976 rr., korma Obuia
MpU3HaHA TOOEIUTEIEM B COIICOPEBHOBAHUM MEXAY MOPA3ACICHUSIMUA HHCTUTYTA.
B 1974 r. corpyanuku 1abopaTopun MPUHUMAIN aKTUBHOE Y4acTHE B OpraHU3aluu
u nipoBeaeHnn Beecoro3noit koHpepenuuu "[InpazonoHsl B aHANTUTUYECKON XUMUM'".
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OcobGeHHOCTRIO AesTenbHOCTH MHCTHTYTAa OBUIO TO, YTO MEPEUYCHb HAYyYHOUH
TEMaTUKU BCerjaa ObLI CBSI3aH C aKTyaJlbHBIMHU MpPOOJIEeMaMHM PErMoOHa W CTpaHbl. B
npukaze Ne 87c¢c Munupy3za PCOCP ot 24.02.75 roga yTBEpKIE€HbI OCHOBHBIC
Hay4yHbIe HanpaBiieHus nestenbHocty EHU Ha nepuon cepenunbl 70-x:

® CHUHTE3 M HUCCJIEJAOBAHHE AIEMEHTOOPTaHUYECKUX COCIMHEHUN Oepusuius,
repMaHus, 0JI0Ba, IIMHKA, KPEMHHUSI, CEPbI, CEICHOOPTaHUYECKUX COCIMHEHUN;

® W3y4CHHE OMOJIOTMYECKOW aKTUBHOCTH HOBBIX MPOIYKTOB OPTaHHUYECKOTO
CHUHTE3a, B YaCTHOCTH apUITHAPO3UJIOB;

® CUHTE3 M W3YyUYCHUE CBOMCTB HOBBIX OPraHUYECKUX PEAreHTOB IS
AHAJIMTUYECKOW XUMHUH U TEXHOJIOTMH NP MOJIYYEHUH BHICOKOUHCTBIX BEIIECTB;

® JCCIEJOBAaHWE MEXaHHW3Ma BO3HHKHOBEHHMS BOJIOPOJHOW XPYIKOCTH
METaJUIOB U CILJIABOB;

e pa3paboTKa MEPOINPHUATHI MO MPETYNPEKACHUIO HABOAOPAKUBAHUS;

® KOMIUIEKCHOE MCIOJB30BAHUE, OXPaHa BOJOXPAHWIHIL U JIECOB 3alaHOro
VYpana.

B 3TOT mnepumon WHCTUTYT HCHBITHIBANT OCTPYIO HYXIY B J1a0OpaTOPHBIX
MOMEIICHUIX. 32 MaJIbIM HCKIIIOUEHHEM, KaK U MpPEeXJe, HEKOTOphIE J1abopaTopuu
pa3smemnianacek B mnomemenusx  [II'Y. Yacte  maGopatopuii  mepeexana
(mpeanonoxutenasHo B 1970 roay) B 3aanue no yi. ['enkens, 4, mOCTpOEHHOM €LIE 70
1917 rona.

B 1969 rony no wununmatue H.B. borocnosckoro u E.JI ITugamckoro
(3aMecTuTeNnh AMPEKTOpAa O HAay4YHOUW paboTe) co3maHa 2pynna J1eco8ed0eHus 6
cocmage navopamopuu 6omanuxu (¢ 1972 rona — nabopamopus necosedenus) noa
pykoBojctBoM 1.c-.X.H. M.H. [IpokonbeBa (¢ 1995 r. — 3acmyXeHHBII JIeCOBOJ
Poccun).

B 1977 r. na nokHocTh nupektopa EHM Ha3HaueH BBIMYCKHUK XUMHYECKOTO
¢dakynpTeTa [lepMckoro yHuBepcuTeTa KaHAMIAT XMMUYECKUX HaykK, AoueHT C.D.
KynpsimoB. Ha ocHOBaHuMM pekomeHAanumid KoMuccuu MuHHCTEpCTBa, KOTOpas
MpoBepsiia UHCTUTYT, B 1977 roay B oUepeHOM pa3 yCOBEPIICHCTBOBAHA CTPYKTYpa
WHCTUTYTa M CO3J1aHbl 3 oTaena, oobeaunstomue 10 madboparopuil: omoen oxpanut
npupoowst (3aB. JI.B. Ky3una, nayusslii pykoBoautenb mnpod. HO.M. Marap3un);
omoen xumuu (3aB. M.U. [lerreB, Hayunblii pykoBoautens WM.W. Jlankun); omoen
ouonozuu (3aB. H.A. 3moxepoB, HayuHbli pykoBoguTens U.C. bepaunckuii).

HoBag rnaBa B mulaHMpoBaHMM Hay4HbIX paOoT HauuHaercs st EHU ¢
1 suBaps 1980 roma. B MunByze PCOCP B mnopsake sKCIEpUMEHTa CO3aHO
XospacuetHoe HayuHoe oObenuHenue (XHO) s orpaGoTkum HOBBIX (GopM U
MeronoB opranmzanmu HMOKP B Beicmieit mkone. HMHCTUTYT mnepemien Ha
MPOTPaMMHO-IIEJICBO METOJ| IJIAHUPOBAHMUS U OPTraHU3alMU HAy4YHOU pabdoThI, C
ATOr0 rojia yke (PMHAHCUPOBAJICS HE MHCTUTYT KaK OpraHU3allMs, a TEMbI, OOBEMBI
(UMHAaHCUPOBAaHUS KOTOPBIX, OMPEACISUIMCh HCXOAS W3 peKOMeHJauui [0J0BHBIX
CoseroB MunBy3a PC®OCP. 3aberas Bmepea, CKaxeMm, YTO 3TOT MPHUHIIMII
(bUHAHCUPOBAHUS HAYKU BBICHIEH IIKOJbI COXPAHWJICS IO HACTOSIIEro BPEMEHU M
MPUHEC HEMAJIO MPOOJIEM Il MHCTUTYTA.
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B artoT ke mepuon mo muunuatue u Ha 6aze EHU BnepBwie B yHUBEpcHUTETE
pa3paboTaHbl TPU KOMIUIEKCHBIE II€€Bble HAYYHO-TEXHUYECKHUE MPOTPaAMMBbI
Mungpy3a PCOCP: «YuctoTtay — pazpaboTka (U3UKO-XUMUUECKUX U OMOJIOTHYECKHUX
co3gaHusi ToBapoB ObITOBOM xumuu; «Kama» — pa3paboTka Hay4YHBIX OCHOB
MHOTOJIETHEM JIMHAMUKHM TPOLECCOB U SBJICHUA B BOJAOEMAax M BOJOTOKAX,
B3aUMOJICICTBUE C OKPYXAIOWIEH CpPENOM, OKOJOTHYECKUMHU IIOCIECACTBUAMU
TEPPUTOPHAIBHOTO TepepacipeaeneHus croka; «Jlec n 3emms 3anagHo-YpajibCKOro
HeuepHozembsi» — pa3paboTKa TEOPETHUYECKUX W METOJUYECKUX OCHOB OXPAHBI H
PaLMOHAJIBHOTO UCIIOJIb30BAHUS JIECHBIX U 3€MEIBHBIX PECYPCOB.

HTII «YucroTa)» BBIMONHIACH COTPYAHUKAMH OTIEla XUMHH W OWOJIOTUU
EHU wu xumuueckoro Qaxkynprera yHUBEPCUTETa COBMECTHO C MPEANPUATUSIMHU
ositoBOoit  xumuu, BHUNUXUMIIpoektoM wu bamkupckum rocyaapCTBEHHBIM
yHUBEpCUTETOM.  PykoBoguTenun  —  pEeKTOp  yHHBeEpcuTera  Ipodeccop
B.I1.KusonncueB u gupekrop EHU nouent C.®. Kynpsmo. s koopauHanuu
paboT B paMkax nporpammbl B 1978 1. B coctae EHU opranuzoBana xe30o0z206opnasn
epynna «Hucmomay.

«Kama» — pernoHasibHas 4acTh IporpaMmMbl «HemoBeK M OKpysKarouas cpena.
[IpoGnembl  oxpaHbl npupoibl». HayuHble wucciaegoBaHUS IO  MPOrpamMme
BBITIOTHSUTUCh ~ OTJEJIOM  OXpaHbl  OPHUPOJLI  HMHCTUTYTA, TreorpauyecKum,
TEOJIOTUYECKUM, XUMHUYECKUM  (aKyJbT€TaMUd yHUBEPCUTETA COBMECTHO C
HekoTopeiMu BVY3amu, otpacneBeiMu HUM W NOpoeKTHBIMM MHCTUTYTa CTPAaHBI.
PykoBoautens — mpodeccop FO.M. Matap3uH.

[Iporpamma «Jlec u 3emust 3amanHo-Ypansckoro HedepHo3eMbs» BXoauia B
nporpammy «Ypain-buochepa» u BBINONHSIACH OTACIOM OXpaHbl MPUPOIBI
MHCTUTYTa COBMECTHO YyupexiaeHusmu Ilepmckoro kpas u HHWUM crpansl.
PyxoBogutens or EHU — n.c-x.H. M.H. IIpokornbes.

B 1981 romy IIpukazom Ne 375 MunBy3za PCOCP B cTpykType MHCTUTYyTa
0Cc0o00M CTPOKOH BBIJEJICHA TUPEKIUS B COCTABE: IUPEKTOP, 3aMECTUTENh JUPEKTOPA
no HUP, yueHblil cekpeTapb, 3aMECTUTENb IHUPEKTOpa MO OOIIMM BOIpOCaM H
nojApa3feieHus anmnapara ynpaBieHUus (KaHUENSApUS U XO3SUCTBEHHBINM OTHAEN).
BHeceHna KOppeKTHpOBKa B Ha3BaHMS OCHOBHBIX HAYYHBIX HallpaBJIeHWU. B Tom romy
UHCTUTYT oTMmedan cBoe 60-nerue. [upexropom wunHctHTyTa C.@. KynpsmossiM
MOJBEACHbI UTOTH HAYYHOM NESTEIbHOCTH HMHCTUTYTA 3a MPOLIEAIINNA NEPUOT U
X1 natunerky. [loctaBnensl 3amaun Ha Xl martuneTtky u Ha clieqyronige rojabl B
ceete pemiennit marickoro Ilnenyma IIK KIICC no npo/10BOJILCTBEHHON MTPOrpamMMe
CCCP.

[IpuBeneM HEKOTOpbIE TOKA3aTeNu U3 JoKjIaaa aupekropa. 3a 60 jeT paboThl
WHCTUTYTa COTpyAHuMKamMu omyOnaukoBaHa 2001 wHayyHas pabora, U3IaHbI
10 monorpaduii, 3ammiieHsl 17 gokTopckux U Oosiee 40 KaHIUIATCKUX
nuccepranmii. Ha 6aze EHU ctynentamu yHHBepcHUTETa BBIMOJIHEHO M 3aIIMILIEHO
oonee 800 mummomubIx paboT. [lo mToram wu300peTaTenbCKO ACSITENBHOCTH 3a
X nATUIIEeTKY mojlydyeHo 116 aBTOpCKHX CBUIETENBCTB Ha u300pereHus. Jlyuareit
nmpu3HaHa Jraboparopusi Omosiormueckn akTUBHBIX BerecTB (3aB. E.JI. [Tumpmckwuit),
KOTOpas 3aHsjia | MEcTo U B YHUBEPCUTETCKOM CMOTpPE MAaTEHTHO-JIUIEH3MOHHON U
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u300peTaTeNbcKod paboThl; 2 U 3 MeCTO 3aHsIM JabopaTopuu OPraHUYECKUX
pearenToB (3aB. M.U. [lerteB) u 2JI€eMEHTOOPraHWYECKUX COCIWHEHHI (3aB.
A.H. Henyro)». Jlyummumu nzoOperarensMu uHCTUTYTa Ha3BaHbl: E.JI. ITugsmMckuii
(71 AC), A.®d.ToneneBa (42 AC), o0a HarpaxaeHbl HarpyJIHbIM 3HaKOM
«306petaTens CCCP», M.A. XopskoBa, B.B. JIsuackux u T.H. IloBapHuibiHa (1o
7 AC).

B Te roapl 6osbllioe BHUMAHUE YIEISIOCh BHEIPEHUIO PE3YJIHTATOB HAYYHBIX
HCCIIeIOBaHN B HapoaHoe Xo3siicTBo. Komuccus, nposepstomias B 1983 roay no
npukazy XHO pabory EHU, otmeruna, uto aktuyeckuii skoHOMUYECKUN 2P (DEKT,
MOATBEPKJAEHHBIN JTOKYMEHTAIbHO, B 3TOT TOJ cocTaBwi 615 Thic. pyO. (0Ommmii
oobem ¢unancupoBanus EHU 886,7 Tteic. py0.). Haubonee xkpymHbIME
3aBEPIICHHBIMU W BHEApPEHHbIMU pabotamu crtamu: «Paspabotrka (usmko-
XUMUYECKUX U OHOJIOTMUYECKUX OCHOB CO3JIaHUS TOBApOB OBITOBOW XUMHUNY,
pykoBoauTenb K.X.H, AoueHT C.D. Kynpsmios; «Pa3paboTka cuHTE3a OpraHUYeCKUX
COCAMHEHUNM  TSDKEJBIX  DJIEMEHTOB,  HCMOJb3yeMbIX B IIPOU3BOJICTBE
CUMHTWJUIATOPOBY, pykoBoautenb K.X.H. B.E.XKypaBneB; «OueHka u3MeHEHUS
arpecCUBHOCTA  KaMCKOW  BOJBl Ha  METAUIMYECKUX U KEJIE300€TOHHBIX
KOHCTPYKIUSAX Truapocoopykenuii Kamckoro kackaga», pyKOBOAUTENb K.X.H.
JI.B. Bep:xOurikas.

OcraHoBuMcH ellle Ha HecKobKuX (paktax aestensHoctu EHU B 1983 rony:

e [TatHasg 4YucIeHHOCTh 210 COTpyAHMKOB, W3 HHMX pabOTAIOIIUX IIO
orokety 154;

® [IPEACTABICHO K 3alIUTE 2 TOKTOPCKUX U 7 KaHIUIATCKUX TUCCEPTALINI;

e onyOnukoBaHo 260 cTaTel U Te3UCOB JOKIAI0B,;

® T0Jy4eHO 33 aBTOPCKUX CBUJETEIBCTB HA U300PETEHUS,

® y4YeOHBIM MPOIIECCOM MHCTUTYT CBsI3aH C 5 (haKyabTeTaMu yHUBEPCUTETA
(XMMHUYECKHUM, OMOJIOTMYECKUM, T€0JIOTHIECKUM, TeorpapudecKuM, (GU3NIECKUM);

e Ha 0a3e UWHCTUTYTa MPOBEAEHO 7/ HAyYHbIX KOH(EPEHUMH U LIKOJ
Bcecoro3Horo u pernoHainbHOro MaciTada;

e umeroTcsa 0a3bl I MPOBEACHUS MOJIEBBIX UCCIEAOBAHUIN: Y4€OHO-OMBITHOE
necHoe xo3suctBo «lIpemypanbe», mi. 2290 ra; Tpounkuii 3aka3Huk, mi. 1300 ra;
Kamckast GuocTaHIius ¢ ONbITHBIM y9acTKkoM I 2500 ra.

CornacHo «I'eHepanbHON cXxemMe Hay4HO-IKCIIEpUMEHTaIbHON 0a3bl MUHBY3a
PCOCP» B 1984 rony B HMHCTUTYTE OTKPBITHI [IBE€ 30HAJIbHBIE MEKBY30BCKHE
nabopaTopuu: PU3NKO-XUMUYECKUX METOJIOB UCCIICOBAHUS; U3bICKAHUS U U3yUCHUS
MeXaHHU3Ma JeUCTBUSI OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

[IpuBenem BoLaepkKY U3 Aoknaaa nupexkropa EHU nouenra C.®. Kynpsmosa:
«IlepBbie mrorm yckopenus passutuss EHW BeisiBMIIM M MeXaHWM3M TOPMOKEHMS,
KOTOPBIN CBSI3aH C PAIOM BHYTPCHHHUX U BHEITHUX (PAKTOPOB:

1. Crano o4eBUIHBIM, YTO (PUHAHCOBAS HECAMOCTOSITEILHOCTh MHCTUTYTOB
npu BY3ax TopMO3UT pa3BUTHE Hay4YHO-IKCIEPUMEHTAIBbHON 0asbl, YTO, B CBOIO
odepellb, MPUBOJUT K YMEHBIICHUIO HAYYHOrO NOTEHIMAjda HHCTUTYTa M Kak
cienctBue — K ocnabnenuto BiausiHus HUM wa ymydiienwe kauecTBa MOJArOTOBKH
CIIELIMAJINCTOB.
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2. OcTpasg HyXJa B NPOU3BOJCTBEHHBIX IIOMIAASIX, OCOOCHHO B OTIEIax
Ouonoruu U oxpansl npupojibl. Crabas MaTepuabHO-TEXHUYECKast 0a3a.

YcTpaneHne TOpMO3SIUX (PaKTOPOB Pa3BUTHS MIPOXOJWIO IIyTEM pa3padOTKU
HoBbIX ycTtaBoB HMU. B cootBercTtBuM ¢ mpukazamu MwunBy3za CCCP u MunBy3a
PCOCP pazpaboran u yrBepkeH HOBbIM YcraB EHU (4 anpens 1985 r.). CornacHo
yCTaBy MHCTUTYT CTajl OPUAMYECKUM JULOM. ClenyeT OTMETHUTh, YTO BBIJICICHUE
EHUN na camocrosiTenbHbId OajlaHC, MEpPBOHAYAIBHO, MPHUBEIO K CIOXHOCTSIM B
pabote. BbrieneHne CoOMpPoOBOXAANOCH COKpAIlEHUEM YHUCICHHOCTH U (oHIa
3apaboTHOM TUIaThl». B ouepenmHod pa3 mpoBeAeHA ONTUMH3AIMUS CTPYKTYPHI
MHCTUTYTA, UCKIIIOUEHA MEKBY30BCKas 30HanbHas jadoparopus ®XMMU u Gonbiioit
norepeil Ui MHCTUTYTa cTaja yTpaTa y4yeOHO-ONBITHBIX XO3SIMCTB (3aKa3HUKOB)
«Tpournkoe» n «IIpenypanse», Kamckoit 6uoctaniuu. B xonme 1985 roma pexrop
[Tepmckoro YHUBEPCUTETA npodeccop B.I1. YKuonucues MO CAIT
paznenutenbHblid Oamanc EHU IIT'Y. Ilpukazom Munyza PCOCP Ne 50-1 or
27.01.1986 r. otkpeiTel cueta EcrecTtBeHHOHay4yHOro MHCTUTYTa Ipu llepmckom
yHuBepcutete B yupexaeHusx ['ocoanka u Ctpoiibanka CCCP.

B navane 1986 roga B MHCTUTYTE€ OpraHW30BaHbl HOBBIE aJMUHHUCTPATUBHBIE
TOJIpA3ACIICHUsS: OyXeanmepus, NAAHOGbLE 00el U 0moen Kadpoe — KOTOPHIM B
2016 roxy ucnomusiercst 30 ner. COTpyIHUKH aIMUHUCTPAIIMU TPUIOKUIH MHOTO
YCWIMA [Ji1 CO3[aHus, OpraHu3aluu u OecnepeOoiHOl padoThl KOJIJIEKTHUBA
UHCTUTYTA.

Takum o0Opa3om, mnepBblid (AKTOP TOPMOKEHHUS pPa3BUTHUSI WHCTUTYTa, C
IEPEBOJIOM €r0 Ha CAMOCTOSITENbHBIN OaslaHC, ObLI CHST.

Bropoit npobieMoil, yBenrueHueM npou3BOJACTBEHHBIX IUIomaaeii, CTaHucias
®denopoBrY 3aHUMAJICS MOCTOSIHHO ¢ 1978 roma, mpopabarbiBasi paziuyHbIE MTyTH
CTPOUTENBCTBA HOBOro Kopmyca. llpuBegem BblmepkkKy u3 copaBku  «O
cTpoutenscTBe  Kopnmyca EHWM», mMOAroToBlIeHHOW  IUPEKTOPOM  HHCTUTYTA
C.®. Kynpsimoseim B 1991 rony: «Pexkropom B.I1. JKuBonucreBsiM OBLIO MPUHSATO
peuieHue O TPOEKTUPOBAHMM W CTPOUTENBCTBE KOpoyca sl HYXKI JABYX
noapaznenenuid  [II'Y: EHM u OKBb «Mask». Ha cragum 3aBepiueHus
npoektupoBanusi OKDB oTkazancs OT [107€BOro yyacTusi B CTPOMTEIIBCTBE M
JUPEKTOPOM HMHCTUTYTa OBUT IPOBEIEH IMOMCK HOBBIX JOJIBIIMKOB. B pesynbrare
JONBIIMKAMU  ObUIM  BbIOpaHbl: OJIM3KOE MO JEATEIBHOCTH TMOJpa3/ieicHHe
[lepmckoro nHayuynoro unentpa YpO AH CCCP - nabGoparopusi BaHaausi cC
IEPCIEKTUBON CO3aHus Ja00paToOpyn IBOMHOTO NOJYMHEHUS U MOILHAS C MO3ULIUU
MaTepuaIbHO-TEXHUYECKOr0 oOecredeHusl cTpouTenbecTBa — llepMckas aupexuus
CTPOSILMXCS Fa30MPOBOJOB. JTOT BAPUAHT, B KOTOPOM 3aKa34MKOM CTPOMTENIBCTBA
kopmyca BeictynaeT EHU u aBa nomnwiuka, 6611 cornacoBad ¢ Munpy3zom PCOCP u
npuHatT ['naszananypanctpoem (I3YC)».

B 1986 romy nns oOecrieueHuss cBoed 4YacTH B (pMHAHCHPOBAHUU
ctpoutensctBa EHU 3akmroumn goroBop ¢ I'3YC o goarocpoyHoM HayyHo-
TEXHUYECKOM COTPYIHUYECTBE, IO KOTOPOMY MHCTUTYT B3sJ1 Ha ce0si 00s3aTenbCcTBa
BbinosiHATE HUWOKP nmms  Hyxn crpoutensctBa. Jlorosop (1986-2000 rr.)
BBIMOJIHSUICA Ha KOMIIEHCAIIMOHHOM OCHOBE, T.€. 3a CUET MHTEHCHU(UKAIHUU TpyAa
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COTPYIHHMKOB. B TedueHWe BCEro cpoka CTPOMUTENIBCTBA OPraHU30BBIBAIHCH
cyOOOTHHKH, COTPYAHUKHU BBITIOJTHSIITU 00s13aHHOCTH OJICOOHBIX u
HU3KOKBATM(UIIMPOBAHHBIX paOOTHUKOB. Tak Onarojgapsi KOJIEKTUBHOMY TPYAY
MHCTUTYT mnocTtpown kopmyc. CtpoutensctBo kopnyca EHUM, Hauatoe B KOHIIE
1988 roxa 3aBepimiock B 1991 roay, 29 anpesnst yTBepkJieH AKT TOCYJapCTBEHHOM
MIPUEMOYHON KOMHCCHHM O MPHUEME B IKCIUIYaTalMIO MOCTPOCHHOTO O00BEKTa OO0IIei
miomanplo 9275 kB.M. Hauanace mnpusitHas paboTa MO «O0XHUBAHHUIO» HOBOTO
Kopmyca, Tepee3fy Jiaboparopuil W aJIMUHHCTPATUBHBIX OTAEIOB B HOBBIC
MTOMELICHUS.

Eme BO BpeMsi CTpOUTENBCTBA KOpIyca OTKPBITHI HOBBIE MOJIPa3/ICIICHHS
MHCTUTYT — B 1988 roay oTaen MeXBY30BCKOM KOOMEpalMd M MPOU3BOJCTBA
HAyKOEMKOW MpOAyKIHMH B coctaBe nabopatopuu BAB (3aB. I'.A. Anexcannpona),
nabopaTopurd HMHXKEHEPHO-TEOJIOTHYECKUX uccienoBanuii  (3aB. ['.b. boiortoB),
1abopaTOpUM HAYKOEMKOW, MaJIOTOHHA)KHOM WM MEJIKOCEpUHMHON MpOoayKUuu (3aB.
T.M. Pay). B 1989 rony opraHu3oBaHa .J1a0opamopus 2e0102uu mexXHO2eHHbIX
npoyeccog. IHMIMaTopoM CO3/IaHMs U 3aBEYIOUIUM JJa00opaTopueil Ha MPOTHKEHUU
BCEM €€ UCTOPHUU J0 CEroaHsmuero aus seiugerca H.I'. MakcumoBuy.

B 1992 r. C.®. KynpsmoB 1o COCTOSHUIO 3/10POBBSI MEPEXOAUT padoTaTh B
nabopaTopuio rereporeHHbix paBHoBecud EHU BegylmuM HaydyHbIM COTPYAHHKOM.
Ha nomxnocts mupektopa EHM n3 mHCTHTYTa TEXHUYECKOW XUMHH Y PallbCKOTO
¢umuana AH CCCP npurnamen npodeccop, n.x.H. B.IL. berumes. Ero naznauenue
COBIAJIO C TPYAHBIM MEPUOIOM MepecTpoiiku B cTpaHe. [loTpeboBanocks MHOrO cui,
4yTOOBI yJepKaTh MHCTUTYT Ha IUIaBy: OOecneduTh (PMHAHCUPOBAHUE, 3aJEPXKaTh
MAaCCOBBIM yXOJ MOJIOJIBIX HAyYHBIX COTPYIHHUKOB; Hauenutbh tematuky HUP nHa
caMO(MHAHCHPOBAHUE TTyTEM BBITIOJHEHUS U BHEIPEHUSI HAYYHBIX paOOT B MPAKTUKY
Ha OCHOBE XO3SIMCTBEHHBIX JOTOBOPOB. biarojaps aBTOpUTETY B HAyYHBIX KpYrax,
Baneputo [TaBnoBuuy beruieBy yaanochk HanaJauTh CBSI3U U MPOBOJUTH COBMECTHBIE
Hay4YHO-UCCJIEIOBATENbCKHE pabOThl €  PpAJOM  HAyYHbIX YUYPEXKICHUH WU
MPOMBIIUICHHBIX TOpeAnpusTaid. MHOTrO Tpyla OH NPWIOKWI I MOJyYCHUS
MHCTUTYTOM CTaryca CaMOCTOSITENIBHOTO  aKaJeMHU4yecKoro yupexaeHus. K
COKaJICHUIO0, TpOoJIeNIaHHas UM paboTa mo mpeobpazoanuio EHU B akamemuueckwii
WHCTUTYT, HE YBEHYAIACh YCIIEXOM.

ITepeBon wuHctuTyTa B 1980 romy Ha mOPOrpaMMHO-LIENIEBOM METON
MJIAaHUPOBAHMSI, 0COOEHHO OCTPO MPOSBUJICS MTPU COCTABJICHUH TEMAaTUYECKOTO TUIaHa
Ha 2004 ron, xorna MunoOpa3oBanue Poccun 3anmpeTuiio BKIIFOUATh HAYYHbIE TEMBI
OpraHM3aluid, HE BXOJAIIUX B CTPYKTYpPYy YHUBEPCHTETA, B TEMAaTHYECKUU IUIaH
BY3a. Takum o6pa3zom, Ha 2004 r. HHCTHUTYT ocTajiics O0e3 OIKETHOTO
¢buHancupoBanus. UToObl COXpaHUThH KaJpbl MHCTUTYTA U HE COKPAILATh OOJBIIYIO
4acTh HAay4YHbIX COTPYIHHUKOB, aupekropom B.IL. berumeBbiM NMpUHATO pemieHue o
BbI1aue 3apa0OTHOM IUIATHI 3a CYET apeHAHBIX CPEJICTB M MapajuiebHO MPOBOAUTH
paboty o nepexoae EHU u3 ArentctBa mo oOpa3oBaHUIO B ATEHTCTBO MO HAyKE W
WHHOBAIMSIM, KOTOpble oOpas3oBanbl B ampene 2004 r. 31 nexabps 2004 roxa
Pacnopsbkenuem IlpaBurensctBa PO Ne 1749-p uncTuTyT mepeBeneH B PocHayky
Kak (enepaqbHOE TOCYIapCTBEHHOE HayyHOe yupexiaeHue «EcTecTBEeHHOHayudHBIH
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uHCcTUTYT». [lonrorosnen u yreepxkaeH HoBbiM YcraB EHU, nmnan HUP n B mrone
2005 r. Ha (UHAHCUPOBAaHME IITATHOTO pACHHCAHUS MHCTUTYTa MOCTYIUIH
OIO/KETHbIE acCUTHOBaHUSA. TakuMm o0pa3oM, COXpaHEHbl BCE MPEXKHHE Hay4yHBIC
CTPYKTYPHBIE€ MOAPA3CICHUS UHCTUTYTa U OpraHN30BaHbl HOBBIE: B 2006 T. — omoen
2eonocuu B coctaBe 3 naboparopuil. Jadopamopuu 2e0102uu OCAOOUHBIX U
MEXHOZEHHBIX  MECHOPOIHCOCHU (3aB. B.A. HaymoB), aabopamopus
2e0102uuecK0zo mooeauposanus u npozno3a (3as. A.B. KoHormnes), rabopamopusn
Munepanozo-nempozpaguuecxkux uccieoosanuit (b.M. OcoBenkuii).

ObocHOBaHME 11€1€CO00PA3HOCTH CO3JaHUS Omoena 2e0J02uu TOArOTOBHII
3aBEAYIONMINNA JTabopaTOprel TEOJOTUN OCAJAOYHBIX U TEXHOTEHHBIX MECTOPOKICHHMA
B.A. HaymoB, o0ObscHsst 310 TeM, uto B EHU co3mana matepuanbHO-TEXHUYECKAS
0aza W Hay4yHoe OOECIEUYCHHE WCCIEIOBAHUNA 110 pPa3IUYHBIM HAMPaBICHUAM
Pa3BUTHSI MUHEPAIbHO-CHIPHEBBIX PECYPCOB peruoHa. B 3TOT mepuoj peain3oBaHa
uaess OOBEAMHEHUS HAyYHO-METOJUYECKOrO TOTEHIMala MEPMCKHUX TI'€0JIO0roB,
paboTalomuX MO TBEPABIM IOJE3HBIM HMCKOIMAEMbIM, B €JIWHBINM Hay4YHBIM LIEHTP.
Otaen reosioruv MPOBOAMII CHUCTEMATHUYECKHE 3acelJaHus CEMHUHapa, TNe penaiu
MHOTHE BOIIPOCHI Hay4YHO-METOAMYECKOTO oOecrieueHus POBEICHUS
reoJIoropa3BelouHbIX padoT Ha Tepputopuu llepmckoro kpasi.

B ouepemnoii pa3 B PochHayke mponuia BOJHA — peopraHu3aui
ITOJABEIOMCTBEHHBIX YUYPEKIECHUNW, WHCTUTYT IIONAJ B «YEpPHBIM» CIHCOK, U 11
anpenst 2006 romy Beimwio Pacnopsbxkenune IlpaButensctBa PO Ne 509-p o
peopranuzanuu  ¢efepaibHOro  TOCYJAapCTBEHHOIO  HAYYHOIO  YyUPEKICHUS
«EcTecTBeHHOHAYYHBIM HWHCTUTYT» B (OpMEe TMPUCOCAUHEHHS HWHCTUTYTa K
[lepMCKOMY TrOCyIapCTBEHHOMY YHHUBEPCHUTETY B  KayeCTBE CTPYKTYPHOIO
MIO/Ipa3/IECIICHUS.

B 2007 rogy Hauancsi ouepeaHON BUTOK KU3HU MHCTUTYTa B HOBOM CTaTyCe
000COOJIEHHOTO CTPYKTYpPHOIO MoJpa3aeiaeHusi yHupepcurera. HoBeIM nupekTopom
Ha3HA4Y€H KaHAUAAT reoJIoro-MUHEpaJOrHYecKux Hayk Biamumup AnexkcaHIpoBUY
HaymoB, pa®oTaBimuii B TO BpeMsl 3aBEIYIOLIMM OTAEJIOM I'€0JIOTHH (MpUKa3 peKTopa
No 216 ot 28.02.2007 1.). DTOT TOJl BBLAAICA TSXKEIBIM ISl MHCTUTYTA, MpOJieTaHa
Oonpiass ~ OpraHum3alMOHHas ~ paboTa MO  HAJNAXHUBAHUIO  HOPMAaJIbHOTO
(GYHKIIMOHUPOBAHUSI WHCTUTYTa B HOBBIX yCJIOBHsIX. [IepBbie UeThIpe MecsIa yIum
Ha OpUaudeckre (HOPMaTBbHOCTH M TOJBKO K Mar0 MHCTUTYT BOIIET B OOBIYHBIMA
PEXKUM PabOTHI.

C 3TOro BpeMEHM CTal0 AKTUBHO PA3BHBATHCS T'€OJOTHMYECKOE HAIpPaBICHUE
uHctutyta, B 2008 T. B reosornyeckom OTIEee NOSBWIACh HOBas Jadopamopus
Ikonozuueckou 2eonozuu (3aB. C.M. bnunHoB). JlaGopatopuu TeoJOTHUYECKOTO
oTIera W Jabopamopus  2e0102UU  MEXHOZEHHbIX  npoyeccoé  (3aB.
H.I'. MakcumMoOBHY) CTadud OCHOBHBIMU (DUHAHCOBBIMH «IOHOpaMU», UX BKIAJ BO
BHEOIO/KEeTHOE (PMHAHCHPOBAHUE MHCTUTYTa AoCTUTIO0 moutu 90%. Ha npoTsokenun
nocieAHuXx Jiet, HaunHas ¢ 2007 roga, uAeT HEYKIOHHBIN pOCT 00bEMOB JOTOBOPHBIX
pabot u B 2015 r. on goctur 94 muH. py6. u obmmii 6roxer MHCTUTYTa BriepBbIe
nepeBaai 3a 100 MitH. pyOiei.
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3a nmocnennue 5 ser (2011-2015 rr.) B MHCTUTYTE 3alMILEHBI 4 TOKTOPCKUE
JTUCCepTaluM MO pa3HbIM Hay4yHbIM HarpaieHusM (B.A. Haymon, H.E. lllenuna,
M.B. Poro3un, U.C. KonbuioB) n 20 kaHAWIATCKUX AMCCEpTAIlMid, OMyOJIUKOBAHO
6oisiee 1 340 paGoT pa3HOM HampaBIEHHOCTH, U3 HUX 43 MoHorpaduu, 53 yueOHBIX
nocoobwus, 311 crareit B uznanusx BAK, 117 crareit B 3apyOexubix uznanusx (WoS u
Scopus).

B TO xe Bpems HeIb3s HE OTMETUTh M OTpHUIATEJIbHbIE TEHJCHIIUH,
MPOMU3OLIEAIINE B OPraHU3AIMU U BBINOJHEHUH HAyYHBIX UCCIIe0BaHMil. B nepuos ¢
HayaJla MEPECTPOMKH, IIOCIE IMEpPEeX0Ja POCCUMCKOW 3KOHOMHKH Ha PBIHOYHBIC
oTHOIIEHUS, B 90-€ TObI 3aKPBITH WU MPEKPATUIIN CBOIO JIEATETLHOCTh OOJiee ceMu
teicay HUWW, 3aHmMaBmInXCs pelIeHMEM MPUKIAIHBIX 3a1ad. B 3Tux ycrnoBusx,
KOIJla TapaHTHPOBAaHHOE OrOMKETOM (MHAHCUPOBAHUE COKpatmwioch a0 5-10%,
WHCTUTYT HaXOAUT HOBbIe (hopmbl u HampaBienus paszsutus. C 2004 mo 2014 rr.
WHCTUTYT CTaJl WUHUIMATOPOM U HUJICOJOTOM BBITMIOJHEHHUS T'€0JIOTr0-pa3BeIOYHBIX
pabot s Hyxna IlepMmckoro kpas. B pesynbrare Ha TOCyAapCTBEHHBIM y4yeT Ha
tepputopun Komu-Ilepmsikoro okpyra mocTaBJIeHbl PECYpPChl POCCHITHOTO 30JI0Ta
kateropuu Pl — 5 1, mmatunel 0,25 T; HECKOIBKO NECATKOB TOHH PYAHOTO 30JI0TA
YEPHOCAHIIEBBIX TOJII[ HAa TEPPUTOpPUU [ OpHO3aBOACKOro pailoHa; MNPOBEICHA
reoJIoro-3KOHOMHMYECKasi OLleHKa psna Tepputopuid [lepmckoro kpas; pazpaboTaHbl
MOAXO/IbI K KOHIIEIIIMU Fe0JIOTHYecKoi 0e3onacHocTu ropoja [lepmu.

Tak, nHauunas ¢ mas 2010 r., Mo UHUIIMATUBE U TIPU (PUHAHCOBOM O0OECIICUEHUHN
MHCTUTYTAa YHUBEPCUTET MOJIYYHII JOMYCK K paboTaM IO BBHIMOJTHEHUIO HHXEHEPHBIX
M3BICKAaHWM, BCTYNWJI B CaMOpPEryJIHPYEMYI OpraHM3aluio  «Accoluanus
WHXXEHEPHBIX wu3bickaHuit B crpoutenbectBe» (CPO «AUMC). D10 mMO3BOIMIIO
WHCTUTYTY M YHUBEPCUTETY BBIMOIHATh 3HAYUTENIbHBbIE OOBEMBI XO0370TOBOPHBIX
pabotr. B wuHCTHUTYyTE NpPOBOAMIUCH PAOOTHI M TOAJEPKHUBAINCH JIMIEH3UIO Ha
OCYUIECTBJIEHUE JEATEIbHOCTH, CBS3aHHOW C UCIOJIb30BAaHUEM BO30yIUTENEH
WH(DEKITMOHHBIX 3a00JEBaHMIA, HA MPABO HMCIOIL30BAHMS PAJHMOAKTHBHBIX BEICCTB,
P TIPOBEICHUY HAYIHO-UCCIIEIOBATEILCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT.

B pamkax mpoekToB «O0pa3oBanue» u «HarmoHaIBHBIA HCCIIEIOBATEHCKUAN
YHUBEPCUTET» YHUBEPCUTETOM MPUOOPETEHO HOBEMIlIee 000pYT0BAHUE MUPOBOIO
ypoBHs. EHW akTMBHO ydacTBOBas B pa3padOTKE, MPOJABHKEHHHM WM peald3aluu
npoekToB. [lpu yuacTum cOTpyIHUKOB M (PUHAHCOBOM mojiepxkke mpoekroB EHU
[II'HNUY npoBeneHa akkpeauTanus J1abOpaTopuil U METPOJIOTHUYECKOE OOecrieueHue
CEeKTOpa HAHOMUHEPAJIOTUH, JIA0OPATOPUH TUIPOXUMUYECKOTO aHATIU3A.

Bonbiiolt 00beM Hay4dHBIX MCCIEAOBAaHUN BBIMOJHEH coTpyaHukamu EHU 1o
(dbenepanbHOM 11e71eBOM TTporpaMMme MuHUCTEpPCTBa 00pa3zoBanus u Hayku PO (DI
MOH P®) — pykoBogutenu: H.I'. MakcumoBuu, E.A. MensiukoBa, B.A. Haymog,
C.B. boponnukora; mo rpantam POOU (C.M. baunos, E.A. Xaiipynuna,
B.A. HaymoB), mexxnyHapoaubeim rpantam (H.E. [llenuna).

be3ycnoBHOM 3acimyrom KOJUIEKTHBa HaydHbIX coTpynHukoB EHUM sBisgercs
3aKJTIOYCHUE JTOITOBPEMEHHBIX KOHTPAKTOB HA BBIMIOJHEHHE PA0OT 10 MOHUTOPUHTY
COCTOSIHUSI OKPY’KaIOIIEH Cpefbl I CTPOAIIUXCS HA CEBEpe Kpas MPEANPUATHI 1O
no6erue kanmuitHeix coneit: [TAO «Ypankammiiy, OAO «BepxHekaMmckas KaiauiiHas
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koMrnaHus», Yconbckuit ¢unuan OAO «Espoxum». [IpoBenenue uccienoBaHuid,
CBSI3aHHBIX C XO35MCTBEHHOM AEATEIbHOCTHIO KPYITHBIX KOMITAHHI B HAILIEM PETHOHE,
— cneayromuii npuoputer EHU. CeromHss COTpyIHMKH WHCTUTYTa IUJIOJOTBOPHO
paGotaoT ¢ kommanusMu-muaepamu: «JIVYKOWID», «Canyprus», OAO "EBPA3
Kaukanapckuii ropHooOoratuTenbHbIi KoMOMHAT"'. IIpoBedeHBI mEperoBopbl U
JOCTUTHYTHI JOTOBOPEHHOCTH MO BBINIOJHEHUIO COBMECTHBIX PabOT ¢ KOMITAHUSIMU
«ITomumeramn. Ypanbckuil ¢uianan», aprenb craparenet «HeiBa» u npyrumu
JTUJEpaMU B PA3IUYHBIX OTPACIISIX MPOMBIIUIEHHOCTH.

B kadectBe mepcnekTUB cBOEro pa3Butus B roj 90-meTvs MHCTUTYT BHIOpam
HaIlpaBJIE€HUE TECHOIO COTPYAHUYECTBA C TOPHO-TEOJIOTMYECKOM  OTPACIIBIO
SKOHOMUKH, Kak HaubOoynee (UHAHCOBO CTAOMILHONW CHCTEMON COBPEMEHHOTO
xo3siicTBOBaHMs. Psii maGopaTopuii paciivpuiii HAIIPaBICHUS CBOCH ESITEIbHOCTH.
DTO TO3BOJUIIO OTAEITY XMMHUHU, HAaPUMEpP, BBINOJIHUTH KpymHble aoroopa ¢ I'K
«3anagHo-YpanbCKuil MaIIMHOCTPOUTEIBHBIN KOHIIEpH» B Y30ekucrane, ¢ AK
«Anpocca»

B TO e BpeMs Henb3s HE OTMETUTh M OTpHUIlATEIbHBIE TEHICHIIUU B
NEATeIbBHOCTY MHCTUTYTA. [IpakTuuecku KakAbld ToJ HHCTUTYT <«JIUXOPAJAUT» OT
pPa3HOro poja HOBAaIMM, MOCTyHArIIKue Kak oT yupeautens — lIpaBurenscrBa PO,
MunuctepctBa oOpazoBanuss U Hayku P®, tak um ot yHuBepcurera. B 2010 r.
COTPYAHUKM HMHCTUTYTA IEPEBEACHBI HAa CPOYHBIE TPYAOBBIE IJOTOBOPA, KOTOPHIE
pacToprarorcs WM [EpPEe3aKIIOYaroTC KAKIbIM Trojg B 3aBUCUMOCTH  OT
¢bunaHcupoBaHus (OIOMKETHOTO WM Xo3aoroBopHoro). Haumnas ¢ 2014 roga,
MunuctepcTtBo 00pa3oBaHus W Hayku PD B ouepenHoi pa3 M3MEHUIIO IpaBUIIa
BbIJICNICHUS] OIO/DKETHOTO (PMHAHCHPOBAHUSA C €r0 YMEHBUICHHEM. JTO MHPUBENO K
COKpAIICHUIO COTPYJHUKOB 10 96 4YEIOBEK B HACTOSIIEE BPEMS, U3 HUX TOJIBKO
52 yenoBeka sBistorcs mTaTHRIME. B 2016 tomy OromkeTrHoe (QUHAHCHPOBAHHE
cokpatwiochk 10 5,0 MiH. py0. B TOJ, T.e. MPAKTUYECKH HHCTUTYT ocTalica 0e3
roCyJ1apCTBEHHOMN MOJJIEPHKKH.

[lo mpuunHe HECTaOUIBLHOTO OOJKETHOTO (PMHAHCHUPOBAHUSA U HEMOHSTHBIX
¢buHa"coBeIX nepcnekTuB B 2014 roxy npukazom pekropa [IT'HUY u3 unctutyTta B
YHUBEPCUTET  «IEPEBEAEHBD  TMATh  JIA0OPATOPUM  XMMHUKO-OMOJIOTHYECKOTrO
HampaBJeHUs] C 3aKpPEIUICHHbIMU 33 HUMU ()MHAHCUPOBAaHMEM U HAy4yHO-
IPOU3BOJICTBEHHBIMH TOMEIIEHUSMHU. BMECTO COBMECTHOIO BBINIOJHEHUS padoT
noapaznenenusmu  EHW  w  yHuBepcuTeTra BBIOpaH BapuaHT TPOBEICHUS
MCCJIEIOBAHUM TOJBKO B paMKaX XMMHYECKOTO (akynbTeTa. DTOT (aKT HEraTUBHO
oTpaswics Ha paboTe WHCTUTYTa, TOJOXHB HA4yalo TMEpPEeBOJY TPATUIIMOHHO
paboraronmmx B EHU noapasnenenuii Ha hakynbTeThl YHUBEPCUTETA.

[Ton d¢mnarom «ontumuzanum» naestenbHoctdh EHW u  reonoruueckoro
dakynapTeTa MPEIIOKEHO OOBEAMHUTH 3TU TMOAPA3ACICHUS W CO37aTh EIUHYIO
oOmyto cTpyktypy. OfHAKO 3TO MPENIOKEHUE HE HAILIO MO3UTUBHOTO OTKIHMKA B
KOJUIEKTUBAX MHCTUTYTa M Treosiorudeckoro ¢akynbreta. [lo3umms co3manus
KOONEpaluu sl perieHusl OOIIMX M YacTHBIX 3aJlad pacCMaTpUBAETCS HAMHU Kak
0oJiee )KM3HECTOKas U MPOIyKTUBHAS, MPOBEPEHHASI UCTOPUEN U BPEMEHEM.
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Ho, HecmoTps Ha Bce TpyIHOCTH, MHCTUTYT IIBITA€TCSI HAUTH HOBBIE IIyTH
pPa3BUTHA B 3TO HENPOCTOE BpeMs. [ 10 HacTosAmEro BpeMEH! Y HEro I0JIy4aeTcsl He
TOJIBKO (PMHAHCOBO «CTOSITh HA HOT'aX», HO U OCYLIECTBIIATh HAYUHYIO J€ATEIbHOCTb.
B mHacrosmee BpeMs B HHCTUTYTE (DYHKUMOHMPYET YEThIpE  HAy4HO-
HCCIIEIOBATENbCKHUX OT/ENa: XUMUHU, PaIuOOUOJIOTHH, F€OJIOTUU U OXPaHbl IPUPOJIBI,
BKJIFOYAIOIMX 13 Hay4dHO-HMCCIIEI0BATEIbCKUX J1A0OpaTOpUid, ¢ HAYYHOU TEMATHUKOM
KOTOPBIX MOYKHO O3HAKOMHUTKLCS Ha caiite mHCTUTyTa: hitp://nsi.psu.ru.

Ha nporsokeHun cBoedl 95 JieTHEW MCTOPUM MHCTUTYT BBIMOJHSIET MHCCHIO
HAyYyHOTO OOECHEYEeHHUS M HAYYHO-METOJUYECKOTO COMPOBOXKIEHHUS BBICIIETO
oOpazoBanus B IlepMckoM kpae miedom K 1uiedy ¢ IlepMCKMM YHUBEPCHTETOM.
Henapom ObiBmnii pextop yHuBepcutera npodeccop B.ILJKuBomucieB B cBoeit
kaure HazBal EHU «Kopabnem nayku». MIHCTUTYT Bcerna BBICTYNajdl B KayecTBE
HAJEe)KHOIO  «ThUIa» YHHUBEPCUTETa M  BbIpAIMBAJ HAy4yHbIE W HAy4YHO-
MEeTarOTMYeCKre Kaapbl, OTIIMYASICH:

® BBICOKMM YPOBHEM Hay4YHBIX UCCIICIOBaHUM;

® HaIPaBJIECHHOCTBIO HA PEIICHUE TPAKTUYECKUX 3a/1a4 PETUOHA;

® MHOIOIUJIAHOBOCTBIO UM  KOMIUIEKCHOCTBIO MOAXOAAa K  BBIIOJHEHUIO
HCCIIEIOBAHUM U TMOJIYYEHHUIO TOCTOBEPHBIX HOBBIX 3HAHUM.

CoTpyJHUKH HHCTHTYTa CTPEMSTCS COXPaHATh TPaJAMIMH, BCErJa OTKPBITHI
HOBalMsIM M HAXOJAT HECTAHJAPTHBIE PpEIICHHS BO3HUKAIOUIUX MpOOJIeM.
[IpeeMCTBEHHOCTh TpagULUKA W AKTUBHOE BOCHPHUSATHE HOBOI'O — JKM3HEHHOE KpEXo
COTPYIHHUKOB HHCTUTyTa. Hageemcs, 4To 3TH KadecTBa COTPYIHHMKOB IO3BOJIST
UHCTUTYTY COXPaHUTh CBOK CaMOOBITHOCTh M BCTpPEeTUTh 100-1€THE HOBBIMU
yCIEXaMH.
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HAIOMOHAJIBHOI'O HCCUIIEJOBATEJIBCKOI'O YHUBEPCUTETA
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IIpeocmasnen nepeuenv compyonuxkos EcmecmeeHHOHaAYUHO020 UHCMUmMYyma
Ilepmckozo eocyoapcmeenno2o HAYOHANLHO20 UCCIe008AMENLCKO20 YHUBEpcUumema
— 00KmMopo8 Hayk 3a 95-nemuuii nepuoo ceoezo pazsumusi ¢ 1921 no 2016 2e .u oana
KpamKas Xapaxmepucmuxka ux HayyHou 0esimeibHOCHU.

Knrouesguvie cnosa: buonoeus, xumus, 3Kono2us, 2eoio2us, YyHoameHmaibHvle U
NPUKIAOHbLE uUccne008anus, HAYYHO-UCCNIe008aAMENbCKUE nabopamopuu,
Ecmecmeennonayunviti uncmumym, Ilepmckuii 2ocyoapcmeeHHblll HAYUOHATbHBLLL
Uccne008amenbCKull yHugepcumen.

V.A. Naumov, A.V. Zhekin
Natural Sciences Institute, Perm State University

DOCTORS - STAFF OF THE NATURAL SCIENCES INSTITUTE PERM
STATE UNIVERSITY (1921-2016)

For the first time presents a list and brief description of scientific activity of
scientists — doctors of Natural Science Institute of Perm State University for the 95-
year period of its development from 1921 to 2016.

Keywords: biology, chemistry, ecology, geology, basic and applied research,
scientific research laboratories, Natural Sciences Institute, Perm State University.

B IlepMckoM yHUBEpPCHTETE C HAYaaa €ro OCHOBAHUS NCTOPUYECKH CIIOKUIIOCH
TaK, YTO MPOUCXOJUT TOCTOSHHOE IMEperieTeHHe HAay4HOM U 00pa3oBaTeNbHOM
JNEATEIBHOCTH COTPYAHUKOB. [Ipu 3TOM, €CiM OCHOBHBIM M IOCTOSIHHBIM MECTOM
paboThI MPOGECcCOPCKOro coctaBa YHHUBEPCUTETA SBIAIOTCS Kadeapbl, TO HAYUYHYIO
paboTy OHU YacTO BBHIMOJHSIOT Kak Ha Kadeapax, Tak U B paMKax OpraHU3allMOHHON
cTpykTypsl EcrecTBeHHOHay4uHOro MHCTUTYTa. C MOMEHTa ero oOpa3zoBaHus 95 ner
Ha3aJl, YYEHbl€ ECTECTBEHHOHAYYHOro Mpoduis cTapajuch co31aTh Ha 0ase
buonornueckoro HMU, a 3arem EcTeCTBEHHOHAyYHOrO MHCTUTYTA CBOU HAYYHBIE
MIOAPAa3AEICHUS.

B coBerckue roapl, Korna (MHaHCUPOBAaHWE HAYyYHOU JAesTenbHOCTH B BY3ax
OCYIIECTBIISIOCH 3a CUET IOCYAapCTBEHHOTO OIO/KeTa PyKOBOJICTBO YHHBEPCUTETA,
dakynpTeTOB U Kadeap cTpeMusioch co3naBath Ha 6aze EHU cBou moapaszaenenus.

32


http://teacode.com/online/udc/55/551.24.html

Hay4ynoe pykoBOACTBO HCCIIEIOBAHUM BEAYIIME YUYEHBIE YHUBEPCHUTETA COXPaHSIU
3a coboii. Takol ¢dopmar B3auMOAECHCTBUSI MO3BOJISUI UM Pa3BUBaTh M MPOJABUTATH
CBOU HAYYHBIE WJIEH Y€pe3 CO3JAaHHbIC HAYYHBIE MOAPA3AECICHUSA, PACTUTh MOJIOBIC
Hay4HbIE€ KaJpbl, pa3BUBATh MaTE€pPUAIbHO-TEXHUYECKYIO0 0a3y CBOMX HaIpaBlICHUH.
Oco0eHHO B 3TOM Mpeycrenn 0MoIoru, XUMUKH, reorpadsl. OcoOblil HHTEpPEC B ATOM
aNbsiHCE MPOSIBUIIM (PU3UKU U MaTeMaTUKU. Co3jaHHbIE MU HAayYHbIE KOJIJIEKTUBBI U
1abopaTopuu MPEACTABIISIIA «CBET» €CTECTBEHHOHAYYHBIX HAIlpaBICHUH.

B nepuoasl pedopm u npeobpazoBanuit Bricmiero obpaszosanus 30-x, 40-x,
70-x romoB Hanmmume O6azoBoro Mucturyrta B cTpykrype Ilepmckoro yHuBepcurtera
MO3BOJIMJIO C JIOCTOMHCTBOM U C MUHMMAaJIbHBIMU MOTEPSIMUA COXPAHUThH U Pa3BUBATh
[TepMmckuii yHUBEpCUTET. DTO Kacaoch kKak OubiaroreyHoro ¢onma, 1ab0paTopHOTO
000pyI0BaHUs1, BOBMOXXHOCTH padOTaTh HAYYHBIM MOPA3ACICHUSIM.

Ha MPOTSKEHUU BCEU HUCTOPUU pa3BUTHA YHuBepcurera,
EctecTBeHHOHAayYHbIW WHCTUTYT BCErJa BBICTYyNAJ]l B KAdyeCTBE YCTOMYUBOU
IUIOIIAAKM Il BOCHMTAHWS HAyYHBIX W MEAATOTMYECKUX KaapOB YHHUBEPCUTETA.
MHorue pekropa U MpopeKTopa, JACKaHbl U 3aBeAyrolue kadeapamu YHUBEPCUTETA
COBMEIIAJIM CBOU JOJDKHOCTH C PYKOBOJSIIMMHU JOJDKHOCTAMH B HMHcTuTyTE.
Muorue corpyaHuku MHCTHTyTa  BHOCIENCTBUM  CTald  PYKOBOAMUTEISIMU
MOJpa3ACiICHU B Y HUBEPCUTETE.

[IoCKOJIBKY OCHOBHOM J€ATENIBHOCTBIO MHCTMUTYyTAa sABNSETCA Hay4dHAas
NEATEIbHOCTh, Mbl TIOCUMTAIM Ba)XHBIM OTPa3UTh ATy CTOPOHY B JIMIAX JIOKTOPOB
HAyK, OBIBILINX COTPYAHUKAMHU buonornueckoro HHUN, a 3aTeM
EcTecTBeHHOHAyYHOTO HMHCTUTYTa B pa3HbIE TOJIbI W pabOTAOIIMX B HACTOSIICE
Bpemsi B EHU [II'HNY. Muorue u3 Hux Bo BpeMs paboTsl B IHCTUTYTE elie He ObLIH
JOKTOpamMu Hayk. JIBeHaauaTh JOKTOPOB HAYK 3aIUTUIIA TOKTOPCKUE JUCCEPTALIUU B
kauectBe corpynnukoB EHW. 3naunrtensHas dacte mpodeccopoB, JOKTOPOB HAYK
HUKOrIa He Obpuia odopmiena B HWHCTHUTyTe B KadecTBe COTpyAHHKOB. OHH
OCYILECTBISUIM HAYYHOE PYKOBOACTBO JACSATEIBHOCTHIO HAYYHBIX NOAPA3IACICHUM.
[lepeuenpb y4eHBIX OKa3ajCs JOCTATOYHO OOIIMPHBIM M JaJIeKO HEMOJHBIM. JloKTOpa
HAayK TMpEACTaBICHB B al(paBUTHOM TIOPSAKE C KpaTKOM aHHOTAalMeW uX
nestenpHocTH B MHCTHTYTE [1-3].

ABAIIEB T'eopruii I'eoprueBuu (poa. 23.03.1948). J{okTop XHMHYECKUX
HayK (1998). Oxonunn xumuueckuid gaxynsreT [II'Y mo crnenuanbHOCTH XMMHK-
opranuk. B EHM pabortaer ¢ 1974 roma. C 1993 roma mo Hacrosiiee Bpemsi —
3aBeNylomMi J1abopaTopueil opranuyeckux noiynpoBogHukoB. C 2003 roga
COBMEILIAET ATy JOJDKHOCTh C paboTo BEAyIIEro HAy4yHOTO COTPYAHHKA B
NuctutyTe Texunueckor xumun YpO PAH.

ABYCEB Pakun AxmeroBuu (14.01.1939-17.01.2005). Jloktop ¢usuko-
maremaTudeckux Hayk (1993). B 1967 roay ¢ orivuMeM OKOHYMJI MEXaHHKO-
maremaTudeckuii pakynpreT Ilepmckoro ynuBepcutera. C 1996 mo 2005 roms
3aBeyIOMMA Kadeapoil TeopuH BEPOSTHOCTEM W MaTEeMaTUYeCKOW CTaTHUCTHK.
Cosmemniast ¢ padotoit Ha kadenape ¢ 1991 roga pykoBoaun ¢uauaioMm kadeapsl B
EcTecTBeHHOHAyYHOM UHCTUTYTE.
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AJIEKCEEB Apremuit WBanoBuu (1892-?) — mpodeccop, ¢usmonor u
oumoxumuk. C 1928 mo 1936 roxasl 3aBegoBan kadeapoit ouonorundeckor xumuu. C
1932 no 1935 611 nupexTopoM buonoruyeckoro HUMN.

BAPAHOB Brnagumup HMcaakosuu (21.02.1889-03.08.1967). B 1913 rony
OKOHYMJI ~ €CTECTBEHHOE OTHAeNieHne  (U3MKO-MaTeMaTU4eckoro  (paxkynprera
Kazanckoro yHuBepcutTera mno crnenuaibHoCcTH «boranuka»y. B 1929 romgy Obln
n30pan mpodeccopoM H  3aBenyromuMm  kadenpor  O6oranuku  I[lepmckoro
YHUBEPCUTETA, a4 TaKXe JEUCTBUTEIBbHBIM wWieHOM buonormyeckoro HUMU, rne
npopaboTain a0 ssHBaps 1933 roxa, mocne yero nepeexan B KazaHckuil yHUBEPCHUTET.

BEKJIEMHUIIEB Bmamumup  HukomaeBmu — (22.09.1890-04.09.1962).
Oxkonunn Wmnepatopckuit Cankt-IlerepOyprckuii  ynusepcurer B 1913 rony.
Jlupexrop Omomorudeckoi cranuuu EHU, neiicTBUTENbHBIN WIEH CEKIMH 300JI0THH
buonornueckoro HUU, 3aB. xadempoit 30o0morun Oecrno3BoHOUYHBIX [lepmckoro
yauBepcuteTa. JlericrButenbHbiil uieH AMH CCCP (1945) u Ilonsckoit AH (1949),
3aciykeHHbId Aestenb Hayku PCOCP (1947), naxnawel maypear CraluHCKON
npemuu (1944, 1952).

BEI'MIIEB Banepuit IlaBmoBuu  (11.09.1942-28.08.2013).  JlokTop
xuMuueckux  Hayk(1986). OKOHUMI ~ XUMHMKO-TEXHOJIOTHYECKHH  (PaKymbTeT
VYpanbckoro MNOJMTEXHUYECKOTO HWHCTUTYTa M0 CHeuuasbHOCTH «TexHomorus
miactMace». upexkrop EHU ¢ 28 nexabps 1992 roaa mo 29 mapra 2007 roma. 3arem
nepemien Ha pabdoty B III'Y mpodeccopom kadeapsl u MO COBMECTUTEILCTBY
3aBenoBan B EHU naGoparopuelt pu3snKoXuMun noauMepoB. 3aciyKeHHBIN JesSTeNb
Hayku U TexHUKH P®. Harpaxxnen [louetnoi rpamoroit denepanbHOro areHTCTBa 10
HayKe U HHHOBAIIUSIM.

BEPJIMHCKHUM Usan Cepreesuu (16.06.1918-19.05.1997). JlokTtop
xumudeckux Hayk (1969). B 1941 romy okoHYMI XUMHUYECKUN (HaKyIbTET
[lepmckoro yHuBepcurera. JloneHT u npodeccop Kadeapsl OpraHM4eCKO XHUMHH
(1959-1972), 3aBeayrommii KapeApod XUMHH IPUPOJHBIX U  OHOJOTHYCCKU
akTUBHBIX  coeauHeHui (1973-1987). SBnsncs HaydyHBIM  PYKOBOJMTEIIEM
nabopaTopud  OWUOJIOTMYECKHM  aKTHUBHBIX  BEHIECTB W OTAena  OWUOJIOruu
EcTecTBEeHHOHAYYHOTO UHCTUTYTA.

BOPOHHUKOBA Cgernana BwuranmbeBna (poa. 02.12.1960). [loktop
ounonorunueckux Hayk (2009). B 1983 roay 3akonHumiia OMoiOrHueckuii (akynbTeT
[lepmckoro yHuBepcutera (crenuanbHOCTh «buomorusi»). B 1980-1983 romax
npouuia CHequalu3alyio [0 LUTOJIOTMM M reHetuke B HoBocuOupckom
yHuBepcutere. B 2010 roay co3maer Ha 0a3e EcCTeCTBEHHOHAy4YHOrO HMHCTUTYTa
71a00paTOPUI0 MOJIEKYJISIPHONH OMOJIOTHH U TEHETUKH U BO3TJIABIIAET €€ MO HACTOAIIEE
Bpems. C 2012 roma — 3aBenyromas kadenpoir OOTAaHMKM M TEHETUKH PACTEHUM
[I'HNY.

BPATYXMH IOpuit Knapnuesuu (22.03.1936-26.08.2015). Joktop duszuko-
MaremaTudeckux Hayk (1996). B 1958 romy oxonumn duzudeckuii (axkyiabTeT
ITepmckoro ynmuBepcutera. C 1963 roga paboran Ha kadeape obmieit pusuku. B
1960-70-e roast paboTan B taboparopuu ruapoauHamuka EHU.
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[lepmckoro yHHBEpcUTETa, TIOCIE€ €ro OKOHYaHUA OcTalica Ha Kadenpe
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CEILCKOXO03sIMCTBEHHBIX HayK (1956). B 1927 rony okonuun [lepMckuii yHUBEPCUTET
0 CIEIHATBHOCTH «arpOHOM-PACTEHHEBOA» M OBUT OCTAaBJICH IpernojaBaTeiieM. B
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https://ru.wikipedia.org/wiki/1997_%D0%B3%D0%BE%D0%B4

HAyYHBIM COTPYIHHKOM JIA0OpATOPUM KOMILIEKCHBIX MCCIIECOBAaHUN BOIOXPAHUIIHUII
EHU. C 1997 roma mo HacTosiiee Bpemsl sBisSETCS 3aBeAyromied kadenpoit
TUJPOJIOTUM U OXpaHbl BOAHBIX pecypcoB. C 2008 roma coBMEIIAET HAy4YHOE
PYKOBOJICTBO B JIabOpaToOpuM KOMILJIEKCHBIX HccaeAoBaHui Bogoxpanwiuiy EHU,
ABJISISICH  BEAYUIUM HAYYHBIM COTPYIAHUKOM. Jluaep HaydHOro HarpaBJieHUs
«M3ydeHue ruipoaoruy BOAOXPAHWIUII U OXPaHa BOJIHBIX PECYPCOBY.

EPEMYEHKO Onera 3unoBbeBHa (poa. 05.08.1956).  [dokrtop
ouonorunueckux Hayk (1999). B 1978 rony okonHumia Ouojorndeckuil (akynbTer
[Tepmckoro ynmBepcutera. C 3TO0 BpeMeHH paboTana Ha Pas3HBIX JOJKHOCTSIX Ha
ouonornueckoM u reorpaduueckom (Pakymprerax. C 2003 roma — 3aBeAyrOIIHA
kadenaport dusmonornu pacteHnii M MukpoopraHusmoB. B 1980-1990-e romer
HayyHasl JIeATeIbHOCTh Oblia cBsizaHa ¢ TpourkuMm 3anoBennukoM. C 2010 roma
coBMeIIayia paboTy C HAy4YHBIM PYKOBOJICTBOM B JJA0OPATOPUH OOTAHUKH W SKOJIOTUU
noys EHU.

KUBOIIMCHEB Buktop IlerpoBuu (22.09.1915-22.10.2006). [oktop
xuMuueckux Hayk (1965). Oxonumn B 1938 romy xumudeckuid (QaxynbTeT
ITepmckoro ynuBepcutrera. C 1967 mo 1989 - 3aBemyrommii kadenpoit
aHanutuueckor xumuu Ilepmckoro rocyaapctBeHHoro yHusepcuteta. C 1970 mo
1987 roawl 61 pextopom III'Y. B 1973 roay B EcrecTBeHHOHayYHOM HHCTUTYTE
Obl1a OTKphITa JabopaTopust oprannyeckux peareHtoB. B.I1. JKuommcies Obut ee
WHUIIAATOPOM Y HAYYHBIM PYKOBOJIUTEIIEM.

3ABAP3UH Anekceit AnekceeBnu (25.03.1886-25.07.1945). B 1901 rony
OKOHYMJI peajibHOe yurmine U noctymmt B CankT-IleTepOyprckuii yHUBepCUTET HA
€CTECTBEHHOE OTJENCHNE (PU3NKO-MaTeMaTHYeCKOro (haKyabTeTa, Ha TPETHEM Kypce
yBaekcs rtuctomorueir. C 1914 roma mnpusat-morieHT Cankt-IlerepOyprekoro
yauBepcurera. B 1916 rogy npodeccop Ilepmckoro yHuBepcuteTa, rie BO3IJIABUI
Kadenpy TruCTOJIOTMH MEIUIMHCKOTO U (U3HKO-MaTeMaTH4eckoro (axkynbreToB. B
1918-1922 romax - 3aBenyrouuii buonornueckoit cranmuen npu Ilepmckom
yHuBepcureTe, a B 1921-1922 rogax — nepBblid 1upekTop buosiornueckoro Hay4Ho-
UCCJIEIOBATEILCKOIO MHCTUTYTa TIPU  YHUBEpCUTETE U €ro  (akTUyecKui
opranuzatop. Akagemuk AH CCCP (1943) u AMH CCCP (1944), renepan-maiiop
MeTUIMHCKOM cykO0bl (1944). OcHoBaTe b HBOTIOIIMOHHON THCTOJIOTHH.

3bIPAHOB  Anexkcanap  HWeanoBuu  (pox.  23.07.1955).  Hoxrtop
reorpaduueckux Hayk (2007). B 1977 romy oxkonumn reorpaduveckuii paxkyabTeT
[Tepmckoro ynuBepcutera. C 1980 roga paGotaer Ha reorpaduueckoM QaxyabTeTe,
rae B 1993 rony cran nekanoMm. B 1980-x romax, coBmemas paboTy Ha ¢akyibTeTe,
SIBJISIICS COTPYIHUKOM JabopaTopun «Pernon» EcTecTBeHHOHAYYHOTO MHCTUTYTA.

N3MOXKEPOB Hukonait Anekcanaposud (pox. 10.09.1928). [oktop
Ouonormueckux Hayk. B 1957 1. oOkoHuYMn arpoHOMHYECKUH (HaKyIbTET
CBepIJIOBCKOTO  CEIBCKOX03AMCTBEHHOTO HWHCTUTYyTa. B 1961 1. Cpasy mocie
okoH4yaHus acnupanTypbl B MHcTUTyTEe 3KO07I0TUM YDAH CCCP (. CBEpasioBCK)
MO/ PYKOBOACTBOM OJIHOTO M3 OCHOBOMOJIO)KHHUKOB OMO(PU3UKH, paTAalMOHHON
reHeTuku u o6monkoneHosorun — H.B. Tumodeera-PecoBckoro co3nan v BO3TIaBUI
naboparoputo paauodOuosorun EcTtecTBeHHOHayuyHoro wuHctutyTa Tnipu [TV,
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https://ru.wikipedia.org/wiki/1967_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/1989_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/1970_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1987_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%BC%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%9D_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%90%D0%9C%D0%9D_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/1944_%D0%B3%D0%BE%D0%B4

KoTopoii pykoBommin g0 1989 roma. Commeman paboty B mabopaTopuu C
3aBeqnoBanneM otaeiaom Ouonmorun EHUM (1977-1989). VYuacTHUK JHMKBHIAMU
nocieacTBui apapuu Ha YepHoObuibckoi ADC.

KACUMOB Angynbap KacumoBuu  (poxn.  10.12.1940).  Hoxrtop
CEIbCKOXO3SIMCTBEHHBIX HayK (1999). OkoHUMI JI€COXO3SMCTBEHHBIH (HaKyJIbTET
VYpanbckoro JecOTeXHUYECKOro HWHCTUTYTa (T. CBEpAJIOBCK) MO CHEUUATBbHOCTH
«JIeCHOE XO03aicTBO», 4 Kypca (3a0uHO) KapTorpaduueckoro daxkynbTeTa
MOCKOBCKOTO HMHCTUTyTa HWHXXEHEpHOW reoae3un u kaptorpaduu. C 1975 mo
1982 ronpr paboran B maboparopuu jecoBenenuss EHU. B 1993 rony Bepuyncs B
EHU na nmomkHOCTH 3aBemyroiero jgabopaTopuei JiecoBeleHus, Trae padboran 1o
2000 rona.

KATAEB Banepuii Hukonaesuu (pon. 17.04.1956). Jlokrtop reosoro-
muHepanorudeckux Hayk (2000). B 1979 r. okoHunn reosorudeckuii ¢akyiabTeT
ITepmckoro ynuBepcureta. C 1979 mo 1982 roasl — uHXkeHep, MIaAIIMNA HAYYHBIN
COTPYAHMK J1a0OpATOPUU KOMIUIEKCHBIX uccieaoBanuii Bopoxpanuiuiy EHU. C
1982 mo 1988 roasl paboraer Ha Kadeape HWHKEHEpHOU reojioruu, ¢ 1988 — Ha
kadeape nuHaMuueckou reonoruu u ruaporeosioruu. C 1998 no 2012 — HavanbHUK
Hay4yHO-UccieaoBarenbcko 4dactu, ¢ 2012 mo 2015 — mpopekTop Mo Hay4dyHOU
pabote Ilepmckoro yHuBepcuteTa. Bee 3Tu roipl coBMeIain pyKoBOJICTBO Kadeapoi
JUHAMUYECKOMN T€0JI0TUU U THIPOTEOJIOTHH.

KOJIJIA Bukrtop OayapmoBudu (poa. 25.09.1925). JlokTop OHOJOTHUECKUX
Hayk (1971). B 1950 r. okonuun c orauuueMm IlepMmckuii dapmareBTHuecKuit
WHCTUTYT, a 3aTeM — acnupantypy mnpu llepmckom meaurnuHckoM uHCTUTyTE. C
1961 rona pabotaet B IlepMckoM yHHBEpcUTETE B JOJKHOCTH 3aM. JUPEKTOPA, a €
1962 no 1967 nupexropom EcTecTBEHHOHAYyYHOrO MHCTUTYTa. EMy NpHHAIIEKHUT
3aciyra B CO3[aHUM J1a00OpaTOPUH MO U3YUYECHUIO OMOIOrMYECKON aKTUBHOCTH HOBBIX
oprannueckux coeauHennit. C 1966 mo 1971 roasl — mpopekTop 1no ydeoHo# padoTte
[lepmckoro YHUBEPCUTETA, OJIHOBPEMEHHO IPOI0JIKAI PYKOBOJUTD
UCCJIEIOBAHUSIMU COTPYTHUKOB JIa0OpaTOpPUH OMOJIOTMYECKH aKTUBHBIX BEUIECTB.

KOMJIEB Apxkanuii MuxaitnoBuu  (14.01.1926-13.01.2014).  [loktop
reorpaduueckux Hayk (1972). B 1950 r. oxonumn reosoro-reorpaduyeckuit
daxynpreT Ilepmckoro yausepcuteta. C 1975 mo 1979 roawl pabortain 3amecTuresiem
mupekropa EHU TII'Y no nayunoii padote, ¢ 1979 nmo 2011 roasl — Ha kadenpe
ruaponoruu cymu [lepMckoro yHuBepcureTa.

KOHIKOPHUH Anekceit Buktoposuy (poa. 09.10.1962). Oxonuun Ilepmckuit
YHUBEPCUTET M0 crenuanbHocTH «Du3ukay. Pabotan Ha kadenpe obmieit ¢uznku
[lepmckoro yHuBepcutera, B MHCTHTYyTE TeXHMYECKOW XuUMHUHU, B Jaboparopuu
¢uzuku xumun nonumepos EHU npu TII'Y (1996-2006), 3a pydexom. C 2014 rona
npodeccop Kadeapbl MEXaHUKH CIUIONTHBIX CPEN U BBIYUCIUTEIBHBIX TEXHOJIOTHMA
[lepMmckoro ynusepcurera.

KOINIBIJIOB Urops CepreeBuu (poa. 29.03.1954). JlokTtop reosoro-
MuHepanorudeckux Hayk (2014). B 1976 r. oxkoHuusn reojoruueckui (axkyyibTeT
[lepmckoro yHuBepcUTETa MO cHEUANIbHOCTH «[ UApOreosorus M HHXKEHepHas
reosiorusi». C 2010 r. paboTaer BeayIIMM Hay4YHBIM COTPYJAHHKOM B JaOOpaTOpuu
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https://ru.wikipedia.org/wiki/1971_%D0%B3%D0%BE%D0%B4
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reojoruaeckoro moaenuposanus u nporunoza EHU III'HUY. Tlpodeccop kadenps
WHKEHEPHOW T'€OJIOTUM U OXPaHbl HEAP U Kadeapbl TOMCKOB U PA3BEIKH MOJE3HbBIX
uckomnaembix. Unen-kopp. Poccuiickoit Akagemuu EcrectBoznanus (PAE).

KPIOT'EP Banepuii Asrycrosuu (02.01.1890-25.03.1958). B 1913 r.
OKOHYMJI ~ €CTECTBEHHOE  OTHAeNieHne (U3MKO-MaTeMaTHYecKoro  (paxynprera
Kazanckoro ynuBepcurera. C 1934 mo 1957 ronmpl — 3aBeayromuii kadenpoi
Mopdonorud M cucTeMaTHKW pacTeHud [lepMckoro yHuBepcuTeTa, SBIISIICA
JICHCTBUTENHLHBIM WieHOM buomornyeckoro HUU (1935-1937).

KYIAPAILIOBA Onsra CranucnaBoBHa (poa. 23.07.1955). Hokrtop
xumuueckux Hayk (1998). Oxonumna [lepMckuil MONUTEXHUYECKUM UHCTUTYT IO
CHEHATbHOCTH XUMHUK-TexHojor. B 1981 romy mnpumma paborate B III'Y
UHXeHepoM, ¢ 1992 roga crapmmii HayYHbI COTPYAHUK Ipyniibl «HucToTay, 3aTem
3aBenyromIas aboparopueil rereporeHHsix paBHoBecuil. C 2006 r. mo Hacrosiiee
BpeMs paboTaeT B JOJDKHOCTU 3aBeaytromiero otaenom xumuu EHU. Mmeer ydyenoe
3BaHue npodeccopa.

KY3HEIIOB Buktop BacuibeBnu (31.12.1912-30.11.1986). [oktop
xuMuueckux Hayk (1968). B 1937 roay OKOHYMI XUMHYECKHH (PakyabTeT
[lepMckoro yHuBepcuTeTa ¢ OTIMYMEM, OCTajcsi paboTaTh Ha kKadeape GuUnUecKoit
XUMUU XUM@]aka acCCUCTEHTOM, CTapIlIUM IMpernojiaBaTesnemM, aoieHtoMm. B 1939 rony
paboTan 3amMecTuTelleM JiekaHa xumuuyeckoro dakynerera III'Y. C 1957 mno
1962 ronpr — mupexktop EctectBennonayunoro muctutyta npu [II'Y. B 1958 rony
CTAaHOBUTCS CO3aTeNIeM U 3aBeayloum abopartopuei anekrpoxumun EHU. B stot
’Ke TepuoJl MHUIMHPYeT co3faHue nadboparopun paauoxumuu EHU. C 1972 mo
1975 roager — mpopektop mo yudeOHoit pabore III'Y. C 1975 mo 1986 romwl
BO3IUIaBIISLI Kadeapy Gpuandeckoi XumMun xumuaeckoro ¢akynbrera [1I'Y.

JIAITKUH VBan MBanoBuu (18.01.1903-16.11.1993). JIokTOp XHMHUYECKUX
Hayk (1948). B 1928 roay OKOHYMI XUMHUYECKOE OTACICHUE MO Kadeape
oprannyeckoit xumuu Kazanckoro ynusepcurera. Haunnas ¢ 1930 roga, ero xu3Hb
Obuta mocBsimieHa pabdore B Ilepmckom yHuBepcutere. B 1961 Ha xadenpe
opraHu4eckoil xumuu ObUla co3/laHa JabopaTopus SJIEMEHTOOPIaHHMYECKUX
COelMHEeHMH, KoTopylo B 1967 romy mnepeBenu B cocTaB EcTeCTBEHHOHAYy4YHOIO
uHctutyta. WM.M. Jlankud ObUT ee OpraHu3aTopoM U OECCMEHHBIM Hay4YHBIM
pykoBoauTeneM, Takxke ¢ 1977 roga sBISICS HAYYHBIM PYKOBOJUTEIEM OTEla
xumun EHN.

JIYHBSK Anppeii MiBanosuu (05.12.1881-15.10.1957). JIokTop XUMHYECKUX
Hayk (1947). B 1904 rony ¢ otivureM oKOHYUI BOEHHO-MEAUITMHCKYIO aKaJEMUIO.
B utone 1917 rona naznauen opauHapHbIM mipodeccopom [lepMckoro yHUBEepcuTeTa
o kadeape dusznosorndeckod xumun, a ¢ 1921 r. — Ha HU3HMKO-MATEMATHIECKOM
dakynbrere. IlepBoiit gexan arponommuueckoro (akynprera (1918-1919), nekan
¢dbusuko-matrematuueckoro  ¢akynaprera (1920-1921), naexkaH  MEAMIIMHCKOTO
dakynprera (1921-1922), 3aBenyromuii HaydHO-y4ueOHOU yacThio [II'Y (1922-1924),
3aBenyrommi Kadeapoit oprannyeckoi xumuu (1922-1924), neiicTBUTENbHBIN YJICH
cekuuu onoxumuu bronoruueckoro HUU (1922-1924).
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MACJIMBEL] Aunpeit HukonaeBuu (poa. 25.10.1957). JlokTop XuMHUUYECKUX
Hayk (1996). B 1979 roay ¢ ornuureM OKOHYMJI XUMHYEeCKUi ¢akynbreT [lepmckoro
yauBepcuteTa. C 1983 roma pabotaet Ha kadenpe opranndeckoir xumuu. B 2010 r.
co3fan JIabopaTopHI0 MOJMKApOOHUIIBHBIX coeluHeHuid B EcTecTBeHHOHay4HOM
WHCTUTYTE, 3aBenoBai eto 10 2014 r.

MAPJAHOBA Jliogmuna T'ennaapeBHa (pox. 09.02.1947). Hoxrtop
ouosiorndyecknx Hayk (2003). Oxonuuna B 1971 roay ¢ orauuueM OMOJIOTHYECKUMA
¢dakynerer Ilepmckoro ynuBepcuteta. C 1971 mo 1984 roasl pabotana B
naboparopuu 6monoruuecku akTuBHbIX BemectB EHU. C 1990 roga pabortaer Ha
Kadgeape 300JI0TMM TIO3BOHOYHBIX U JKojoruu I[lepmMckoro yHUBEpCHUTETa,
coBMeIaia padoTy CTapliMM HAay4YHBIM COTPYIHHUKOM JTaOOpaTopuu OHOIOrHYECKU
akTuBHBIX Bentects EHU ¢ 2005 o 2013 roasr

MATAP3UH 1Opuii Muxaiinosuu (04.05.1924-12.04.2004). doktop
reorpadpuueckux Hayk (1971). B 1951 r. oxonumn reosoro-reorpaduyeckuit
¢dakynbTeT [lepmckoro ynusepcurera. C 1955 rona paboran Ha pa3HbIX JOJKHOCTSIX
reorpaduyeckoro gaxkynbrera. B 1961 rogy npu yHuepcutere Obljia OpraHu30BaHa
nabopaTopuss ~ BOJOXO3SMCTBEHHBIX  NpoOieM,  KOTOPYHO UM BO3TJIABUII
FO.M. Martap3usd. B 1974 roay nabGopatopust Bomnuia B coctaB EHU, a B aexadpe
1977 roma mnpousounuio ee O0beAMHEHHE C J1a0OpaTOpHeil UXTUOJIOTHH U
rUAPOOHOIIOTHUHN IO HOBBIM Ha3BaHHWEM J1TA00OpATOPUS KOMIUIEKCHBIX MCCIEA0OBAHUM
Bojoxpanuiuii. FO.M. Martap3un sBJISUICS OTHUM U3 €€ Hay4YHBIX pyKoBoauTtenen. C
1977 no 1989 ronpl sSBASAICS HAyYHBIM PYKOBOJAMTEIEM OTIENAa OXPAaHbl MPUPOIBI
EHU. ChopmupoBan HayqHYIO HIKOIY U3yU€HHUsI BOJAOXPAHUIIHILL.

MAHIEBCKAS Wpuna BraagumupoHa (pox. 31.03.1965). Jlokrop
xumudeckux Hayk (2006). B 1987 romy okoHumiaa XUMHYECKHH (HaKyIbTET
[Tepmckoro ynusepcurera. C 2007 roaa npodeccop kadeapbl OpraHndeckoi XuMuH,
¢ 2013 rona — nexan xumudeckoro ¢akynpreta. C 2010 mo 2012 roasr padoTtana 1o
COBMECTUTENBCTBY BEIYIIMM HAay4YHBIM COTPYAHHMKOM Ja0OpaTOpUU MOJUKAPOOHUII
EcTecTBEeHHOHAYYHOIO MHCTUTYTA.

MATI'KOB Bnagumup ®anneesud (10.08.1929-05.07.2013). JlokTop reosoro-
MUuHepanorndueckux Hayk (1977). B 1954 r. ¢ oTinu4ueM OKOHYWJ TEXHUYECKUM
¢dakynpTer [lepmckoro yHuBepcuteTa (ropHblii uHkeHep-reosior). bomee 30 et
(1954-1979, 1994-2009) npopabotan B Ilepmckom yHHBepcuTeTe Ha Kadeapax
MOMCKOB M Pa3BEJKH MOJIE3HBIX MCKOMAEMbIX U MHXEHEPHOU TE€OJIOTMU U OXPaHbI
Henap. B mepuox ¢ 2005 mo 2009 rr. pabGotanm B 1abopaTOpuu TeOJOTHYECKOTO
MoJaenupoBanus 1 npornosa EHN.

HAYMOB Brnagumup Anexcanaposuu (poxa. 19.07.1962). Jloktop reosoro-
MuHepanorudeckux Hayk (2011). Oxonumn rteonormyeckuii ¢akynaprer [II'Y 10
CHEIUaIbHOCTH WHXKEHEP-TEOJIOT U OYHYIO0 aCIUPAHTYPy Ha Kadeape MUHEPaTOTUd
u nerporpadhun. B EHU paboraer ¢ 1988 roga. HaunHan HaydHbIM COTPYIHUKOM B
J1a00paTOprK KOMIUIEKCHBIX HCCleIoBaHui Bogoxpanuiuil. B 1989 roay nepemen B
Ja00paTOPHI0 TEOJOTMM TEXHOTeHHbIX mporeccoB. B 2002 romy opranusyer
71a00paTOPHUIO T€OJOTUU OCAZOYHBIX U TEXHOTC€HHBIX MECTOPOKACHUN U BO3TJIaBIsSET
ee. B 2006 romy mo ero uHUIMATUBE OBbUI OPraHU30BaH OTIET TEOJOTHH H
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B.A. HaymoB HazHauaercs 3aBeayroommuMm otaeiaom. C 27 mapra 2007 roga mo
HaCToOsIIIIee BpeMsl — AUpeKTop EcTecTBEHHOHAYYHOTO MHCTUTYTA.

HAYMOBA Okcana bopucoBna (poa. 06.01.1962). Jloktop reosoro-
MuHepanorudeckux Hayk (2002). B 1984 roagy okoHYMIIa T€OJOTMYECKUM (HaKyJIbTET
ITepmckoro ynuBepcureta. C 1984 rona pabotaeT Ha Kadeape MOMCKOB U Pa3BEIIKH
noJjie3HbIXx uckomnaembix, ¢ 2006 roma sBisiercss ee 3aBenayromed, ¢ 1994 roma
coBMmeniaeT pabotry B EcTecTBeHHOHAyYHOM MHCTUTYTE.

OBHOPCKHWM Cepreii Ietposnu (26.06.1888-13.11.1962). B 1917 roxy
nmocie OTKpeITHS [lepMmckoro yHuBepcuTeTa paboTas Ha Kadeape CIaBSIHCKON
¢bunoa0ruM UCTOPHUKO-(puoIOrndeckoro ¢axkyiprera B JoKHOCTH mpodeccopa. C
saBaps 1919 mo uronp 1919 roma —nexkan ucTopuko-(huIoIorndeckoro GakyiabTeTa
[lepmckoro ynusepcuteta. B Mapte 1920 roma — BBIIONHSI OO0S3aHHOCTH PEKTOpa
[II'Y, pyxoBoaun peapakyauueit [II'Y n3 Tomckoro ynusepcutera. C nexkadps 1920
no ceHTsaOpp 1921 roma — naekan dakynbrera oOmecTBeHHbIX Hayk (POHa)
ITepmckoro ynmuBepcutera. B 1921 roay .m.o. 3aB 6uGnuorexoit buonornueckoro
HUU. Akagemux AH CCCP (1939).

OBOPUH  Awnton NBanoBuu (02.11.1903-18.05.1977). JloxTop
ouosiormdyecknx Hayk (1963). B 1927 rony oxonums Ilepmckuii yHuBepcurer. B
1927-1930 romax mpunuman ydactue B Tpowurkor um KypraHckoil sKcCHeIUIMsX,
KOTOpbIE MPOBOJMIM TOYBEHHO-T€OOOTAaHUYECKOE OO0CJIe0BaHNE 3aypalibCKOro
peruona. B 1933 rogy OKOHYMIJI 3a0YHYIO0 ACHUPAHTYPY U 3AIMUTHI KaHIUIATCKYIO
JUCCEepTalMIo Mo MpolieMe XUMHUYeckoil Mmenuopanuu cojoHuoB. C 1933 roga
JOLEHT, a 3areM mpodeccop (1965) OGuonormueckoro QaxyiapTeTa, 3aBEIyHOIINUN
Kadeapoil TOYBOBENEHHUS, JEKaH T'eOJIOTUUECKOro, TeoJIoTo-Teorpaduaeckoro,
Oouonornyeckoro (hakyabTeTOB. bONbIIyI0 YacTh 3KCMEPUMEHTATBHBIX HAyYHBIX
pabot mpoBoaua Ha 6a3e Tpowurikoro 3amoBennuka. dupexrop EHU (1950-1957).
Bnec 3aMeTHBIH BKJIaJ] B pa3BUTHE COBETCKOI'O METMOPATUBHOTO MIOYBOBEICHUS.

OBECHOB Anekcanap MuxainoBuyu (21.02.1913-15.12.1972). HoxTop
ouomornueckux Hayk (1965). B 1931 r. moctynun B Ilepmckuii yamBepcuter. B
1936 r. — accucrenT kadenpsl Mopdosoruu u cuctematuku pacreHuid. C 1945 no
1964 ron paGoTan cTapliuM Hay4HBIM COTPYAHUKOM M 3aBEIYIOIIMM JlabopaTopuen
o6oranukun EHU. C 1964 nouent u mnpodeccop (1966) xadeapsl mopdoiorun u
CUCTEMATUKH pacTEHUM. 3aHUMaJICS BOIIPOCAMHU JIYyTOBEICHUSI.

OPJIOB [Opuii Anekcanmposuu (31.05.1893-02.10.1966). B 1917 ronmy
okoHumJ [leTporpanckuii yHUBepCcUTET TIO OTACNICHUI0 ecTecTBeHHBIX Hayk. C 1916
mo 1924 rom OH mpemomaBan Ha MEIUIMHCKOM dakyiabrere IlepmMckoro
YHUBEPCUTETA, SBISJICS OJHHUM M3 MEPBBIX COTPYIHUKOB [lepMmckoro yHuBepcuteTa
u npenonaBareneit kKageapsl rucronoruu. C 1922 mo 1924 ronbr SBIsIICS HAYYHBIM
COTpyaHUKOM cekuuu rucroiorun buonormueckoro HUW. Axanemuxk AH CCCP
(1960).

OCOBELKHMM Bopuc Muxaiinosuu (pox. 05.01.1939). Jloktop reonoro-
MUHepanorndeckux Hayk (1985), npodeccop. OKOHUMIT T€OTOTHUECKUN (DAKYIBTET
I[II'Y 1no cnenuanbHOCTH «HUHXKEHEP-TeosIor-pa3BeaunKk». JleKkaH TIeoJIornyecKoro
dakynprera (1984-1987), npopekrop mo HayuHoi padote (1987-1997) Ilepmckoro
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yuuBepcutera. [lepseiii mepuon pabotst B EHU — 3amecturtens aupekTopa Imo
Hay4yHo pabore B 1993-1994 romax. Bropoit mepuon HaumHaercs ¢ 2002 rona
(rmaBHBIM HAY4YHBIN COTPYJHUK JIA0OPATOPUM T'€OJIOTMH OCAJOYHBIX U TEXHOTEHHBIX
Mectopoxkaenuit). B 2007 roay opraHuzoBayl J1abOpaTOpPHUIO  MHUHEPAJIOTro-
neTporpapuyecKux UCCleJOBaHUN U BO3IIIABUII €€ (IT0 HACTOsIIEE BpeMs).

INEYEPKHUH Wrops AnekcanapoBuu (19.04.1928-12.12.1991). Hoxrtop
reoyioro-MuHepanorndeckux Hayk (1968), mpodeccop. B 1950 romy oxoHumi
reojioro-reorpaduueckuii axkynaprer Ilepmckoro ynuepcurera. C 1953 roga
pabotan Ha kadempe ITUHAMHUYECKOW TEOJIOTMM U Tuaporeojorun llepmckoro
yHuBepcuteTa. Jlexkan reomormueckoro (akymerera (1969-1970), mpopextop mo
HayyHoi pabGore III'Y (1970-1983), mpencematens Kommccum 1o Kapety W
cnenconormn AH CCCP (1970-1991), oprammsarop u 3aBenmyromui kadempoit
umkeHepHoi reojoruu I[II'Y (1977-1991), nupexrtop Bcecoro3HOTOo HWHCTHTYTA
KapCTOBEACHUS W  CIEJEOJIOTUM, wWieH MexXayHapoJHoil —accolManud 1o
umkeHepHo reosorun (1978-1991). SBisics OJHUM K3 OPraHU3aTOPOB U HAYUHBIX
pyKOBoJUTENEH J1abopaTOpuM KOMIUIEKCHBIX HcclieloBaHui Bopoxpanwmmin EHU.
OcHoBaTenb HAyYHO IIKOJIbI MHKEHEPHOTO KapCTOBEACHHUS.

INOHOMAPEB Amnartonuii Hukomaesuu (22.12.1906-17.02.1978). Jloxtop
ouosiormyecknx Hayk (1960). B 1929 r. OKOHYMI €CTECTBEHHOE OT/ICJICHHUE
negarorudeckoro ¢akynbrera Ilepmckoro yHuepcutera. C 1936 r. u 10 KOHIA
xu3Hn pabortan B Ilepmckom ynuBepcutere. C 1957 mo 1978 r. — 3aBemyromuit
kadeapoit Mophonoruu U cucteMaTuku pacteHuil. 30 et ku3Hu oTaan Tpourkomy
3anoBeHUKY. VIMEHHO 37ech ObUIM BBINOJHEHBI €ro, CTAaBIIWE KJIACCUYECKHMHU,
WCCIICOBAHHUSI MO OKOJIOTMM UBETCHHS W OINBUICHHWS PACTEHUW. YUYEHBIN
YpE3BBIYAHO OOJIBIION APYAUIUH, MIUPOKOTO HAYYHOTO KPyro3opa, OH BO MHOTOM
CIIOCOOCTBOBAJl CTAHOBJICHHUIO 3alOBEAHHMKA, KaK Hay4dHoro yupexnaenus. Cozman
LETYI0 IIKOJY CO CBOMM OCOOBIM HAlpaBlieHUEM B OOTaHUYECKOM HayKe.

INPOKOIIBEB Muxaun HukomaeBuy (21.11.1926-19.06.1997). [Hoxrtop
CeIbCKOXO03SIMCTBeHHBIX HayK (1984). OxoHuuis (hakyJIbTEeT JIECHOTO XO3SHUCTBA W
acupaHTypy npu kadeape JecoBOJACTBa JIGHMHIpaJCKOW JIECOTEXHUYECKOU
akanemuu. B EHU pabGoran ¢ 1969 roma crapuiiM HaydyHBIM COTPYJAHHKOM B
nabopaTopur OOTaHMKH, TJI€ OPraHU30BaJ TPYMIY JECOBEACHUS, B MOCIEICTBUU -
nabopatoputo JsecoBenenusi. C 1973 mo 1993 - 3aBemyromuii jabopatopueil u
3aMECTHUTENIb TUPEKTopa Mo Hay4dHou padote (1985-1988). C 1993 mo 1997 roner -
TJIaBHBIA HAYYHBIA COTPYIHUK JIAOOPATOPHUH JICCOBEACHUS M PEKyIbTUBAIUU. UseH-
KOpp.  MEXIyHapOJHOM  akageMWu  HayK  DJKOJOTMM U 0e30MacHOCTH
KU3ZHENIEATEIbHOCTH. 3acaykeHHbId tecoBog PCOCP.

POI'O3UH Muxaun BrnagumupoBuu (pox. 22.10. 1950). okrop
ounonornuecknx Hayk (2013). OxoHYMIT TECOXO03AUCTBEHHBINA (PaKyIbTeT Y paabCKOTo
JIECOTEeXHUYECKOro MHCTUTYTa (CBEpIOBCK) MO CMNENHUATbHOCTH UHXKEHEP JIECHOTO
xo3siicTBa. Pa6oraer B EHU ¢ 1976 roma B maboparopuu jiecoBeeHUs: (9KOJIOTHU
neca). Mnammuii, a 3areM cTaplivil HaydHbld coTtpyaHuk, ¢ 2001 roma -
3aBEAYIOIIUN.
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

CABUHUH [imutpuii AnatonbeBud (30.11.1889-22.04.1951). B 1913 roxy
okoHumn IlerepOyprckuit yHuepcuter. B 1918 romy npurnamen B Ilepmckwmii
YHUBEPCUTET CTApUIMM aCCUCTEHTOM Ha Kadenapy (GU3HOJIOTUM PACTEHUH.
VYyacTBOBan B co3gaHUM (U3MOJOTUYECKON sabopatopuu, B pabore Kamckoii
OMOJIOTUYECKOM  CTAaHIMU W BHOJOrM4ecKkoro  Hay4yHO-UCCIEI0BATEIbCKOIO
uactutyta npu Ilepmckom yHuBepcutere. B 1923 rogy mnojy4yun 3BaHuE
npodeccopa W uepe3 roj ObUT HA3HAYEH 3aBeAyHONUM Kadeapod Qpu3noIorhu
pacTeHUN.

CTOHNYEB Crenan AHTOHOBUY (17.05.1891-1938). JloxTop
¢unomornuecknx Hayk (1932). C 1912 mo 1916 rompr — yu€ba Ha HCTOPHKO-
¢unomornueckoMm (axkyaprere MOCKOBCKOTO TOCYJAapCTBEHHOTO YHUBEpcuTeTa. B
Mae 1927 roma m3bpan pexktopom Ilepmckoro ynusepcurera. B 1930-1931 romax
CoBuapkom PCOCP mpunsin pemenust o0 opranuzanuu Ha 6ase ¢akynbretoB [II'Y
caMoCTOsITeNIbHBIX MHCTUTYTOB. 17 Mas 1930 oxpyxxkom BKII(6) BeiHEC peleHue
OpPraHu30BaTh JIMKBUJALMOHHYIO KOMHCcUIO. 22 Mas 1939 nukBupanuoHHas
KOMHUCCHS MOJ| MpejcenarenscTBoM pekropa yHuepcutera A.C. CroiiueBa pemiana
BONIPOCHI O Tieperaye TMOMEIlIeHUu, oO0opyqoBaHUs U OUOJMOTEKH BHOBb
co3gaBaeMbiM uHcTUTyTamM. Jlo camoro otbe3ga u3 llepmu C.A.CroiiueB
OJIHOBpEMEHHO pykoBojauia emé [lepMCKUM TeJarortdeckuM HWHCTUTYTOM U
buonornueckum HHUM npu III'Y. HWmenno C.A.CToiueB, pPyKOBOJUBILIUMA
nukBuanuent [lepmckoro yHuBepcuTeTa, MPUHSII MEPHI U K €70 BOCCTAHOBIICHHUIO.

COU®EP Temnmamuit Bopucomu (pox. 06.10.1932). JlokTop dusmKo-
Marematnuecknx Hayk (1998). B 1955 romy okoHumn ¢ otiaudueMm (HU3HKO-
matemaTuueckuii  ¢akynprer Ilepmckoro ynuBepcutera. B 1959 1. B
EcrectBeHHOHayYHOM WHCTUTYTE ObL1a co3gaHa naboparopust
paarocnekTpockonmuueckoro mnpoduisa. HemocpeacTBeHHOE ydacThe B CO3JaHUU
nabopartopuu npuHuMan corpyaHuk kadeapsr oomeit duzuku II'Y T'.b. Coiidep,
KOTOPBIM ObLI 3aBenyromumM 3TuM noapazaenenueM EHU ¢ 1959 no 1973 roapl. C
1973 1o 1996 roas! ObLT CTAPIIMM U BEIYIIIUM HayYHBIM COTPYJIHUKOM JabopaTopuu
panuocnexkrpockonuu EHU.

CIO3EB IlaBen BacunbeBuu (30.10.1867-12.06.1928). C 1917 r. pabotan B
[lepMckoM  yHHMBEpCHTETE MIIAQJIIMM AaCCUCTEHTOM Ha Kadeape 300JI0THH
0eCrO3BOHOUYHBIX, MO3XKE — MIAAIMIUM aCCUCTEHTOM M MpenojaBareieM Kadeapsl
6oranuku. Ilocie sBakyaruu yHuBepcuTeTa B TOMCK BO BpeMms ['paxkmaHckoid
BOWHBI, npenojaBai ¢ 1919 roga B ToMckoM yHUBEpPCUTETE, OJJHOBPEMEHHO SIBIISSICh
cTapmuM accucteHToM HMHcTHTyTa uccnenoBanuss Cubupu. BosBpaTuBmmcs B
[Tepmb B 1921 tomy, mpomosmkun pabotry B IlepMmckom yHuBepcutere (IOIEHT C
1922 rona, mpodeccop ¢ 1924 rona). bein MOMOITHUKOM pEeKTOpa MO X035HCTBEHHON
gactu 10 anpensa 1922 roga. C 1922 rona ABIsUICS Hay4YHBIM COTPYAHUKOM CEKIIMU
6otanuku buonornueckoro HUM. B 1925 roay BeIlIen Ha EHCHUIO.

TAPYHUH Egreuuit JleonugoBuu (poxa. 27.03.1937). Jloktop ¢usuko-
maremaTudeckux Hayk (1983). B 1960 r. oxonumn IlepMckuii yHUBEPCUTET IO
crenraibHOCTH "®u3nka". B 1969 r. — cTrapmmii Hay4HbIi COTPYIHHK JJaOOpaTOPUH
ruapoaunamukn EHU, a B 1970 r. — crapmmii npenojaaBatens kKadeapbl TEOpUU
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bynaxmuit TII'Y. B 1984-1999 — 3aB. xadenpoit npuknaanoi matemaruku [II'Y, ¢
1999 r. — nmpodeccop kadeapsl mpUKIaTHON MaTeMaTUKU U HHHOPMATHKH.

TAYCOH  Amnacracus  OtroBHa  (06.10.1889-04.11.1953).  JlokTop
ouosiormdyeckux Hayk (1935). B 1918 r. Opiia npurnamena paborars B [lepmckuii
YHUBEPCUTET ACCUCTEHTOM KadeApbl 300JI0TMU OECIO3BOHOYHBIX JKUBOTHBIX. B
1922 r. 6buta M3OpaHa HaydyHbIM cOTpyaHukoM buomormueckoro HMM. B 1925r.
cTaja JOLEHTOM Kadenpbl 300JI0TMM OECMO3BOHOUYHBIX. bbula 3aBeayromui
kadenpoil THIPOOHONIOTHH, MPOPEKTOp IO HayyHoW pabore (1935-1938) III'Y.
OcHoBaTenb ypalabCKOW IIKOJBI THApoOuonoruu. llepBas xeHmmHA-podeccop
[IepMckoro yHuBepcuTeTa, 0JJHa U3 MEPBbIX KEHIIUH — J0KTOpoB Hayk CCCP.

TECTOB bopuc BukropoBuu (28.11.1938). JlokTOop OMOJIOTHYECKUX HAyK
(1993). Oxonumn Qusuko-maremarnyeckuii QaxynpreT Komm rocynapcTBEHHOTro
NeJarornyeckoro yHUBEpCUTETa U aCIIUPAHTYPY IO CHEHUATBHOCTH PainoOUOIOTHs
npu Komu ¢ummane AH CCCP. B EHU — c 1991 roma. Crapuuii Hay4dHBIH
COTPYJHUK JabopaTopuu paauoOHOIOTHH — 3aBEAYIOIIUN OTACIOM OHOJIOTHH (3aTeM
otaen paguoskoiorun). C 1997 roga mo 2012 roasl pabotan Ha kadeape SKOJOTUH U
0€30MacHOCTH KU3HEEATeTbHOCTH Ouosiornueckoro (axkynsrera [1I'Y, coBmenias ¢
3aBeJIOBAaHUEM OTAEIOM U JabopaTopued. YYacTHUK JIMKBUIAIMU [OCIEICTBUMA
aBapun Ha YepHoObLIBCKOM ADC.

®EJOTOB [mutpuii Muxaiiaosuu (30.10.1888-25.09.1972). B 1910 roay
OKOHYMJI €CTECTBEHHBII paspsin (bU3UKO-MaTEMaTHICCKUN (bakyabTeT
ITerepOyprckoro yauepcutera. B 1916 romy emy mpemIokeHO 3aHSATH JTOHKHOCTH
3aBenyromiero kadeAapoil 300J0THM W CPaBHUTENBHOM aHAaTOMHHM  (PU3UKO-
MaTeMaTHYeCKOro (QaxyiapTeTa — MepBoi Ouonorumueckoi kadeapsr Ilepmckoro
yauBepcutera. B 1918 roay mpu O6miectBe EctectBomcnbiTaTeneit Obia coznaHa
npecHoBoHasA buonornueckas cranuus. B co3manun buoctanuuu u maboparopun
UXTHOJIOTUM W TUAPOOHOJOTHU BEAYUIYIO POJb ChIrpall TaJaHTJIMBBIA YYEHBI U
OpraHu3aTop, 3aB. KapeApoh 300J0TMH MO3BOHOUYHBIX U CPABHHUTEIILHOM aHATOMHUU
[y I.M. ®denoroB, KOTOPBIM U CTajl HNEPBBIM AUPEKTOpoM buocranuuu. Ilocie
opranuzaniuu buonoruyeckoro HWUW on ¢ rpymnmoii npodeccopoB OblT BBEICH B
TAT MHCTUTYyTa B KAyeCTBE HAy4YHOTO PYKOBOJMUTENSI CEKIMU 300JI0TUU U
nabopatopun uXTHoOJIOTUU U ruapoouonorun. B 1920-1921 roay - nexan ¢usuko-
marematudeckoro daxkymnpreta III'Y. C 30 urons 1921 rona o 1 aBrycra 1921 roga
JHA.M. ®enoroB BbemonHseT oOs3aHHOCTH pektopa III'Y. OcHoBatens Mmy3es
300510TUH 1 Oecrio3BoHOYHBIX 1Y

XAJIIEEB T'ennaguii BnagumupoBuu (13.07.1943-17.07.1998). HoxTtop
xumudeckux Hayk (1986). B 1966 r. okonunn xumudeckuit axkynsreT [lepmckoro
TOCYHUBEpPCUTETA, OCTaNICs Ha Kadenpe dhusmdeckoit xumuu, ¢ 1986 mo 1998 Obur ee
3apenyrommmM. CoBmeran paboTy B JlabopaTopuu 37eKTpoxumMun 1 kopposun EHU ¢
1986 rona 6bLT €€ HAyYHBIM PYKOBOJAUTEIIEM.

YCTb-KAUYKHUHIEB Buktop ®enoporud (24.01.1905-29.01.1976). C 1924
o 1929 roxapl — yuéba Ha XMMUKO-(DapMaIieBTUUECKOM OTIICJIEHUH MEIUIIMHCKOTO
daxynpreta Ilepmckoro yHuBepcutera. C 1928 roma (em€ 1m0 OKOHYAHUS
yHUBepcuTeTa) padbotas B buonornueckom wunHcTuTyTe mpu III'Y B KadecTtBe
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ruapoxumuka. C 1938 mo 1948 romaer — mekan xummueckoro (akynerera [II'Y. C
1948 no 1950 roaer — qupexkrop EHU mipu [IT'Y. C 1950 mo 1956 roasl — mpopekTop
no HayyHoit pabote IIT'Y. C aBrycra 1951 mo 1975 roasl pykoBoaun kademapoit
(hU3NYECKON XUMUH.

XAPUTOHOB /[Imutpuii EsctparseBuu (09.02.1896-09.08.1970). B 1916 .
NOCTYIUJ Ha €CTECTBEHHOE OTAeNeHHe (PU3MKO-MAaTeMaTUyecKoro (Qaxyiprera
[lepMckoro yHuBepcuTeTa U oCTayicsa 10 KOHIA KU3HU BEPEH HAyKe U YHUBEPCUTETY.
C 1929 mo 1932 romer pabGoTan 3aBemyrolIuM, 3aTeM aupekropoMm Kamckoi
ounonornueckoit crannuu. C 1935 mo 1938 — npopekrop nmo HaydHO-y4eOHON padoTe
[Tepmckoro yauBepcuteta. Jupekrop nncturyta B 1939-1941; 1945-1948 rogax. C
1945 no 1956 — 3aB. xadenpoit 30010ruM OECIIO3BOHOYHBIX (10 BBIXO/1a HA MEHCHUIO)
Y4eHblii-300710T, MPU3HAHHBIA 3HATOK PYCCKOM (hayHBl MAyKOB, U3YYEHHIO KOTOPOU
nocBsTHI Oosiee 50 ser cBoeil xu3Hu. BHeC HeOolleHMMbIN BKJIaJ B OTEYECTBEHHYIO
apaxHOJIOTHIO U MOJIYYHJI ITUPOKYIO U3BECTHOCTh B HAIIEH CTpaHe U 3a pyOeKoM.

INAITIOINHUKOB WBan I'puropseBuu (25.07.1911-13.10.2000). HoxTtop
¢duzuko-marematnueckux Hayk (1999). B 1934 roay oxonums JlanbHEBOCTOYHBIM
yHuBepcuTteT BO BmaguBoctoke. B 1948 1. Hauan pabGorate B Ilepmckom
yauBepcutete. B 1949 rony um Obuia co3gaHa kadeapa TeopeTnueckoil (Qu3MKw,
KOTOpo OH 3aBemoBai 10 1989 1. bBeu1 mnocienHuMm JeKaHOM — (PU3HKO-
MaremaTudeckoro (akymnprera (1956-1960), co3matene W NEpBBIM JEKaAaHOM
¢usmueckoro  dakynapTera(1960-1961). B 1959 romy 1o  WHHUIMATHBE
N.I'. HlamomarkoBa OblIa co3JaHa HAyYHO-HCCIEIOBATEIbCKas J1abopaTopus
PAANOCIIEKTPOCKOIINH, JOJTHE TOABI B KOTOPO OBLIT €€ HAyYHBIM PYKOBOIUTEIIEM.

INAPBITUH  Muxaun  JImurpuend  (pox.  08.11.1938).  JlokTop
reorpaduueckux Hayk (1980). B 1964 roay okoHYMII €CTeCTBEHHO-TeorpaduuecKuit
dakynpTeT KHpOBCKOTO Memarornyeckoro MHCTUTYTa, Ha OTAENCHHE reorpadun u
ouosioruu. B 1971 rogy M.J. Illapeirun Obu1 m30paH 3aBemyronuM Kadeapoit
OKOHOMHMYECKOW Teorpaduu (cediyac COIMATIbHO-3KOHOMUYECKOW reorpaduu)
[lepMckoro yHuBEpCUTETa U OCTAETCA €€ PYKOBOJUTEIEM /10 HACTOSIIETO BPEMEHHU.
B 1970 rony npu kadenpe sxoHoMUueckoi reorpaduu Obuta co3aaHa jabopaTopus
«Peruon». 3aBenytromum jgadoparopuerd ctan M.J[. Illapeirun. B 80-e rT0m8I
naboparopus «Pernon» pommia B coctaB EHM. C 1998 mo 2012 roasl coBmenias
paboTy Ha Kadeape SBISICA BEAYLIIUM HAyYHBIM COTPYJHHUKOM W HayYHBIM
pykoBoauteneM gaboparopuu «Pernony.

IIEWH Anaronuii bopucosuu (poa. 14.05.1956). JJokTop XUMUYECKUX HAYK
(1996). Oxonunn xumuueckuid pakynprer [II'Y. B EHU pabotaer B maboparopuu
ANEKTPOXUMUU U Koppo3uu ¢ 1979 no 2013 roasl (Miaamuil Hay4YHbIA COTPYIHUK —
CTapIIvMi HAYYHBIH COTPYIHUK — 3aBeAyIOmui JabopaTopueii), coBmemas ¢ 1996 r.
c pabotoii Ha kKadenpe GU3MYECKOWM XUMUU U JICKaHA XMUMHYECKOTO (paKyibTeTa
(2003-2013).

IIMUAT Buxrop Kapnosuu (02.04.1865-07.05.1932). OxoHYMJI THMHA3UIO B
KOpbeBe u meaunuuckuii dakyiabteT MMneparopckoro FOpseBckoro yHUBepcUTETa
(1890). B 1916 rona xomanauposaH B [lepMcKuii YHUBEPCUTET JJIS UTCHUS JICKIIUKA U
BEJICHUS MPAKTUYECKUX 3aHATHM 110 anatomuu. B 1916 o 1923 rogax — coznarens u
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pyKoBOAMTENb Kadeapsl HOPMaJIbHOW aHaToMuu U sSMOpuosoruum l[lepmckoro
yHuBepcuteTa. 28 HosiOops 1921 rona npu HenocpeacTBeHHoM yuactuu B K. IlImuara
npu Ilepmckom  yHuBepcutTeTe Obul  co3gaH  buonorudeckuit  Hay4yHO-
uccienoBatenbCkuii MHCTUTYT. C 1923 mo 1924 roast — pexrop Ilepmckoro
yauBepcureta. B 1923 roay B.K.IlImuar cran aupexkropoM buosioruueckoro
Hay4YHO-HUCCJIEIOBATEIILCKOT0 MHCTUTYTA (ocTaBasich emé pekropoM [II'Y). Ipu ero
PYKOBOJCTBE BHOIOTMYECKN UHCTUTYT YCTAHABIMBAET IIMPOKUE HAYYHBIE CBS3U C
HaydHbIMH oOmiectBamMu Poccun, crapedmnmuMu  HayYHBIMH — OpPTaHU3alUSMHU
3anaanoi EBponsl, CeBepHoii u FOxHON AMEpHUKH.

IHIEINNHA Hanexna EsrenbeBHa (poa. 31.07.1950). JlokTop XuMHUYECKUX
Hayk (2014). B 1972 romy okxonumna xumudeckuii Qaxynprer I[II'Y u mo
pacmpenesnieHuio, KaKk MOJIOJOM CIelUainucT, Obima HampaBieHa B EHU B
7a00paTopui0 paMOXMMHUUA MMM HaydHbIM coTpyaHukoMm. C 1981 roma —
crapmiii HaydHsli coTpyaauk. C 2002 rojga u mo HacToAIIEE BpEMs — 3aBeIyromIas
nabopaTopuel paaAuOXUMUHU.

Haneemcs, 4to 3TOT mepeyeHb JOKTOPOB Hayk, paboraBummx B MHctutyte,
OyZeT MOIOJNHATHCA HOBBIMU UMeHaMU. CBUIETENBCTBOM TOMY CIIYKUT (PAKT, 4TO 32
IIOCJIEIHNAE TATh JIeT B VIHCTUTyTE 3aIMINEHO YEThIpE NOKTOPCKUX IUCCEPTaLUU.
CeronHs psi HAYYHBIX COTPYJIHHUKOB MHCTUTYTa TOTOBAT TOKTOPCKHUE TUCCEPTALIUU.
Psan Tem yxke yTBEpKIEH Ha YUYEHOM COBeT€ ECTECTBEHHOHAYYHOIO HHCTUTYTA.
Haneemcs, uro x 100-meturo co aHsS oOpa3oBaHUs TMEPBOTO Ha Ypaje HAyIHOTO
HNHCcTUTyTa €CTeCTBEHHOHAYYHOro MpO(Uis CIHMCOK JAOKTOPOB HAyK, MPOILIEAIINX
mkoiy EHU cymecTBeHHO nOnoaHuTes.
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1ECTGCTBeHH0HaquLII71 MHCTUTYT, [lepMCKuil TOCY1apCTBEHHBIN
HallMOHAJIBHBIA UCCIIEI0BATENBCKAN YHUBEPCUTET
ZI/IHCTI/ITYT TEXHUYECKON XMMUHU Poccuiickon akagemuu Hayk, [lepmp

JIABOPATOPUSA OPTAHUYECKHUX ITOJIYITPOBOJHUKOB:
NCCIEAOBAHUA CKBO3b ITPU3MY BPEMEHU

Ilpeocmasnenvl ocHoBHble HANPABIEHUS UCCAE008AHUL, BbINOJHEHHbIX U
BLINOJIHAEMBIX 8 J1a00PaAmopul OpPeaHUyecKux HOJIYNPOBOOHUKOE C MOMEHmMA ee
OCHOBAHUS

Knrwouesvie cnosa: nposoodawue coau  muypoHus U CeleHOYPOHUS,
MempayuaHOXUHOOUMeMAaH, KOMNIEKCbl C NePeHOCOM 3apsadd, UOH-PAOUKATIbHbLE
CONU, CMONKU, Mempamuapyivbeanet, 2emepoyuri, OpeaHudecKue CONPsANCeHHble
COeOUHeHUs

G.G. Abashev'? E.V. Shklyaeva®
! Natural Sciences Institute, Perm State University
?Institute of Technical Chemistry Russian Academy of Science Ural Branch, Perm

LABORATORY OF ORGANIC SEMICONDUCTORS: RESEARCH TRENDS
THROUGH THE PRISM OF TIME

Here are presented the main directions of research which have been carried
out previously and which are being performed nowadays in the Laboratory of
Organic Semiconductors of the Natural Sciences Institute of Perm State University

Keywords: conducting  thiouronium  and  selenourinium  salts,
tetracyanoquinodimethane, charge-transfer complexes, ion-radical salts, stacks,
tetrathiafulfalene, heterocycles, organic conjugated comopounds

|. Ilonyuenue u uccnedosanue coneit MuyporHus u ceieHoypOHUA

B 1966 roay B UepHorosioBke 1oj pykoBoacTBoM 1pod. N.®. Illeronesa Oblna
CO3/1aHa HCCIIeJoBaTeNbCKas TIpymma, oObeAMHUBIIAS (U3UKOB, XHMHUKOB U
KpuctayorpadoB,  3agadedd, KOTOpPOM  CTajo  CO3/JaHHE  OPTaHUYECKUX
CBEPXITPOBOAHHUKOB. TOIYKOM K 3TOMY SIBUJIUCH pabOThl aMepUKaHCKOTo ¢u3nka B.
JIurtna (W.A. Little), koropsrit B 1964 1. chopMyIupoBal HICIO O BO3MOXKHOCTH
CYLLIECTBOBAHMS  BBICOKOTEMIIEPATYpPHOM CBEPXIPOBOJAMMOCTH B CHUCTEMAX C
MMOHMKEHHOW pa3MepHOCTHIO [1]. OTHUM M3 BELIECTB-KAHIWIATOB JJIA 3TOI0 MOTJIO
Obl ObITh, C TOYKHM 3peHusi B. JluTTia, opraHuyeckoe COEIMHEHHE, COCTOSIIEE U3
JUIMHHBIX WM TJIOCKUX (PParMEHTOB, YMOPSAOYEHHBIX ompeneinéHHbM oOpa3om. B
mozaenu JIuTTia Takas MakpoMOJEKyJla TMpeAcTaBisiiga co0OM  MPOBOASIILYIO
JUHENHYI0 TIOJIMEHOBYIO 1I€Mb, COAEPKAIIYI0 JIETKO MOJIIPU3YEMbIE 3aMECTUTEIH.
[Ipeanonaranock, 4YTO DBJIEKTPOHHBIE KOJEOaHUS B TakuxX (QparMeHrax OyayT
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BBI3bIBaTh 3PPEKTUBHOE MPUTSKEHHE MEXKIY SJICKTPOHAMH, UYTO JOJKHO MPUBECTH K
nposiBiieHH0  3¢p@dekTa CBEPXMPOBOAUMOCTH MPU  HEKOTOPOM  KPUTHUECKOU
TeMiiepatype. XOTs apryMeHThl, BEIABUHYTHIE JINTTIOM, HE ObUIM OYEHb CTPOTUMHU U
JI0Ka3aTelbHBIMU, A3TH pPa0OThl MPUBICKIM OrpoMHOE BHUMaHue. B 1972 r.
N.®. llleroneBpiM ObUT OMYyOJMKOBAaH 0030p, KacarOUUMUCS DSJIEKTPUUYECKUX U
MarHUTHBIX CBOMCTB COMNpsDKEHHBIX cucteM [2]. IIpoGremamu mnpoBopsiieit
opranuku B CCCP, kpome HHCTHUTYyTa XuMMHUYeCKOW (u3uku B YepHOroJioBKe,
3aHUMQJINCh B TaKWX BEOYIIMX HAY4YHbIX YUYpEeXKIEHUsAX Kak HaydHo-
UCCIIEIOBATeNbCKU ~ MHCTUTYT  ¢u3uueckux mpobnem wum. @D.B. Jlykuna
(Benenorpan), usuko-rexunueckud HHCTUTYT uM. Hodde (Jlenunrpan),
XapbKOBCKMH TOCYJApPCTBEHHBIM YHUBEPCUTET, DOU3ZMKO-XMMHYECKUW HWHCTUTYT
(®XHN) um. JL.A. KaprnoBa, B MHCTUTYTE 3JIEMEHTOOPraHUYECKUX COCIMHEHHM HM.
A.H. HecmesiHoBa, B uHcTUTYyTe Heprexumuueckoro cunteda um. A.B. Tomuuesa, B
JIaTBHIICKOM MHCTUTYTE€ OPraHMYECKOIO CHUHTE3a U B Psi€ APYTUX aKaJIEeMHUYECKHX
YUPEKICHUM.

JlaGopatopus OpTraHUYECKUX MOJTYTIPOBOTHUKOB (OIIIT)
EcrecTBEHHOHAayYHOTrO MHCTUTYyTa Npu IIepMCKOM rocy1apcTBEHHOM YHHBEPCUTETE
Obla opranu3oBaHa B 1974 r. crycTsl AecsTh JIET Toclie NosiBJIeHus myoaukanuu B.
JIutTna. UHunmuaropamMu ee co3fgaHus cTaiud (U3MK-TEOpeTUK A.¢.-M.H. mpodeccop
WN.I'. [lanomHUKOB ¥ XUMHK-Opranuk 1.X.H. npodeccop M.W. Jlankun. IlepBbiM
Hay4YyHBIM pyKoBoauTenem Jsabopatopun ctan W.I'. IllanmomHukoB, a ee mepBbIM
3aBenytomum - B.M. Jlyneros, octaBaBmmiics uMm BIIOTH 10 1988 r. IlepBhimu
mratHbiMu cotpyaHukamu OIIIl, kpome B.U. Jlyneroma, Obumn JI. KOHHUKOB M
I'.T'. Abames. [IpakTuuecku cpasy mociie co3faHusl ¢ JadopaTopuel CTaid aKTUBHO
cotpynandath M.A. MaplieHIoK, KOTOPBIH, 110 CYyTH JeJia, UCTIONHSUIT 00S3aHHOCTH €€
HAy4YyHOTO pPYyKOBOAMTENS. Bckope cOoTpylHUKOM JabOpaTopuyd CTaHOBUTCS K.X.H.
B.C. Pycckux. B pasubie roasl B tabopatopun padboranu .M. batses, K.B. Bstkun,
N.I'. TI'ynses, E. I'ynmaeBa, B.M. JKapkoB, M. KorenpnukoB, H.M. MapneHok,
O. Muxos, B.C. IIaBnos, T.B. IloranoBa, C.H. IlomnoB, K.A. IIpocBupHuH,
IO. ITmennukos, C.I'. ®epocun, E.B. llIknsgena, JI.A. KOHHHKOB.

[lepBoHauanbHO PabOTHI JTAOOPATOPUM HOCUIIM 3aKPBITHIM XapakTep, Kak
MHOTHE JPYTHE UCCIEIOBAHUSI, BBITIOJIHAEMbIE B 3TOM 00JIaCTH MO BCEH CTpaHe, Jia U
HE TOJIbKO B Hamiei crpaHe. OCHOBHOE HamlpaBlieHHE padOT COCTOSUIO B pa3paboTKe
METOJ0B CHHTE3a U MOCIIEAYIOIINX UCCIEIOBAHUAX KOMIUIEKCOB C IIEPEHOCOM 3apsaaa
Y HUOH-PaIMKANBHBIX coyiel Terpanmanoxunogumerana (TCNQ) u ero amkuibHBIX
MPOU3BOJAHBIX (METHJI, HW30-MPOMNMII, OYTWJI) C pa3iIuYHbIMU TUYPOHHEBBIMU U
CEJICHOYPOHHUEBBIMH KAaTHOHAaMH, a TaKKe C pas3IMYHbIMU JBYX3apsAHBIMUA
aCUMMETPUYHBbIMU KaTHOHaMU. COTPYIHHUKU JIabopaTOpUH MPUHUMAIU aKTHUBHOE
y4acTHE BO BCEX MEXBY30BCKMX HAyYHBIX CEMHHApax [0 OpPraHUYEeCKUM
MOJIYIPOBOJHUKAM, MyOJIMKOBAIUCH B MEKBY30BCKMX COOpPHHMKAX HAYYHBIX TPYAOB
«Opranudeckue MOJYyNPOBOJIHUKOBBIE Marepuaibl». ONucaHWe KPUCTAJUIMYECKUX
CTPYKTYP HEKOTOPBIX W3 IMOJYYEHHBIX COCIUHEHUN ObLIO OIMYOJMKOBAHO B TAKUX
BeAymmx kypHaiax kak Acta Christallographica, Material Sciences, Physica Status
Solidi, ®u3uka tBepaoro tena [3-6]. OMHUM M3 pe3ybTaTOB 3TOW PabOTHI CTAJIO
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cozganue JIIP-cniektpoMerpuueckoro ananuszatopa kuciopoga «OIIMTAK-8101» Ha
ocHoBe coiieii TCNQ — coBMecTHas pa3paboTka J1abopaTopuu paguoCleKTPOCKOIUH
u OKb «Mask» (paspaboruuku ['.I'. Abames, M.M. barseB, M.K. 3anonbHOB,
K.A. IlpocBupaun M.A. Mapuentok, 1980) [7]. Kpome Toro, Ha ocCHOBe coJjei
TCNQ Ob1 co3maH TEH30JIaTUMK JIJII M3MEPEHHUS BHYTPHUIIOJIOCTHOTO JIaBJICHMS,
BHEJIPEHHBIM B HCMOJIb30BaHHE MezacaHdacTbio Ne 9 r. Ilepmu (paszpabotuuku -
I''T". AGames, B.C. Pycckux, B.U. Jlynero, B.C. IlaBnoB, B. [IBopsiHCKuUM,
B.H. Periun, 1980) (puc. 1) (Kocteines, Jlyneros, Pycckux, AGarieB, JIBOPSIHCKHX)
[8-9]. ITpumep CTPYKTYphI OAHOTO W3 CHHTE3UPOBAHHBIX B 3TOT MEPUOJ PAOOTHI
coemquHeHnit — comu Ouc(7,7',8,8'-TerparmanoxuHogumeTtannna) N-(B-uomgdTin)
nupuauaus (1) nokazan Ha Puc. 2. Kpucrtainuyeckas cTpykTypa 3TOM COIH
oOpa3oBaHa, IIaBHBIM 00pa3oM, 3a CUET (PUKCHUPYIOIIETO B3aUMOJICUCTBUS aTOMOB
oma, oOjagaromMX  JIETKO  MOJAPU3YEMOM  DJIEKTPOHHOM  O0O0JIOYKOW, C
anekTpoHoaknenTopHo muaHorpynmoit (-1---CN) [10]. OmgauM wu3 BaXHBIX
JOCTHXKEHUIM 3TOro mnepuoja padoThl sBUJIACH pa3pabOTKa METOJ0B CHUHTE3a
samemeHablx  TCNQ, nmpumMep cuWHTE3a OJHOTO W3  MOHO3AMEIICHHBIX
TETPAIMaHOXWHOIUMETAaHOB 1MoKa3aH Ha cxeme 1 [11].

39 4 Ne. on -
dopMyna aaobpeTeHUSN ‘
[puMenentde MenKofAMCHepCHEX [OPOWKOB
.S -anxeatuyponwesnx comeft 7,7,8,8-ter- '4\> —
pauMaHXHHOOHMETaHA N\ /
. +
+ \
HaNs NeT en |,
C-5-R| TLXM , - -
Ho N
roe R =CH3,CZH5‘H-CL‘5H1,HBO-‘—CSI-I.”
H=CyHg,H=CsH,, ,CHy=CH=CH,
B KB'IGCTBIG- MaTrepHana OaTddka raaoaua&ﬂ-
2aropa,
Puc. 1. ®opmyna uzobpereHus — Puc. 2. [Ipoeknus KpucTauIM4eCKOl CTPYKTYPBI COJIH
MaTepHua JaT4nuKa- ouc(7,7',8,8'-rerpanmanoxunoaumeranuaa N-(B-
razoaHaian3aropa (3asBka nompTUn)nupuanHus (1) Ha mIocKocTh ac
27.11.1978, narent 802859)
OMe C,H,OH, NH,, OMe o
CH,Cl  Na (2 mons) CH, C,HsOH, NH,, CH;  2CH,(CN),,
> Na (6 monb) 6eTa-anaHuH
OMe OMe
C(CN), C(CN),
¢/CH3 1) Br,, 2) C,HN CH,
C(CN), C(CN),

Cxema 1. Cxema nonydenust 2-metui-7,7',8,8'-TeTpanmanoxuHoguMeTaHa

Il. Cunme3 u uccnedosanue uon-paouxkanvHvlx coneil U KOMRIAEKCO8 C
nepeHoCcoM 3apaoa Ha OCHO8E 3AMEU|eHHBIX Mempamuadynveaienos
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[TocTeneHHO HAKOMMBIIMMKCS ONBIT M AHAJIIM3 MUPOBBIX JIOCTHXKEHUW B 3TOMN
0o0JlacTH TMOKa3al HEOoOXOJAMMOCTh HM3MEHEHHsS OOBEKTOB HU3YYEHHS, OCHOBHBIM
HaIlpaBJICHUEM KOTOPOTO CTAHOBUTCS CHHTE3 W HCCIEJOBAaHUE 3aMEIlCHHbIX
cepaco/IepKalluX reTepoIMKIMUYCKUX COeTMHEeHMH - TeTpatnadynbpBaieHoB (TTD) u
COJIEH C MPOCTHIMU M KOMILJIEKCHBIMA aHMOHAMM, a TaK)K€ KOMILIEKCOB C IMEPEHOCOM
3apsana. M3pickanuss B 00JAacTH 3TUX TETEPOLMKINYECKUX COEIMHEHHM Havyaiu
aKTUBHO pa3BuBaThcs, HauwHas ¢ 1970, xorma mpod. Bymiom (F. Wudl) Obur
CUHTE3UpOBaH U onucad HezamemmeHHbd TTOD 2 (puc. 3) [12]. CTout 0TMETUTH, YTO
BIIEpBhIE TeTpaTuadynbpBajgeHoBass CTpykTypa (maubenzorerpatuadynbpBaieH, DB-
TTF) oObuta monydena eme B 1926 t [13]. B 1969 r. Obuta onyGnukoBaHa padoTa
«/IByxcTynenuateie 0OpaTUMBbIE PEIOKC-CUCTEMBl C YCTOWYMBBIMU KaTHOH-
pagukanamu [14]», B KOTOpOW OBLIM OMHCAHBI CPEAM MPOUYUX TETEPOIUKINIECKUX
cucteM cBoiictBa DB-TTF, omnpeneneHbl ero mnepBblii W BTOPOM MOTEHIIHAJIBI
OKHCIICHHS], 4 TAKKE UCCIECAOBAaHbI CIIEKTPHI moryioneHns. MIcXoaHpiil HEUTpaabHbII
TT®D - "HeapomaTuyeckas cucrema, cojaepxkamias 14 m-snexktpoHoB (puc. 3). Ero
OKHCJICHHE TPOTEKAET MOCIEA0BATEIbHO W 0OpaTUMO MPH HU3KUX MOTEHIHANaX C

IIepBOHAYAJIbHBIM 00pa30BaHMEM KaTHOH-pajJuKalia, a 3aTeéM — JUKAaTHOHA (E11/2 =
0.34, E*,, = 0.78 B; RE - Ag/AQCI; p-nb - arteTOHUTPILT).

HeHTpaIbHAs KATHOH-PaTHKAT JMKATHOH
Monekyna TTD TTO *+ TTO 2
S S - S S € S S
=) 2= =T ==~
s 2 s +er S S +er s s
HeapoMaTHyecKas
14 m->neKTpoHHAs E,, =038V

CUCTEMA

Qe — e tti‘.—.txt

KOH(OpMaLusl BaHHbI IUIOCKAas CTPYKTYpa CKpY4Y€HHas cou-KOHpopmanus,
HaVMEHbIIHWA TOPCUOHHBIN yIoJl

60°

Puc. 3. Cxema 371eKTpOXMMHYECKOT0 OKHCICHHUS MOJIEKYJIbl TeTpaTuadyabBajeHa U CTPOCHHE
TT®, obpa3yroumxcst Ipu OKUCICHUU KaTHOH-paJIuKaia U IMKaTHOHA

B mpoTHBONONOKHOCTH HEUTpAIbHOMY TETpaTHa(yabBalieHy €ro KaTHOH-
pagvKal W JUKATHOH SIBISIIOTCS apOMAaTUYECKUMHU CTPYKTypamu. Bemrpsimem
DHEPIruM, MNOSBISIOMIMMCA KaK pEe3yJbTaT BO3HUKHOBEHHSI TAKUX apOMaTHYECKHX
CUCTEM, OOBSACHSIOT JETKOCTh OKHUCIEHHUS TeTparhadyibBajieHa, ero CrnocoOHOCTb
OTJIaBaTh 3JEKTPOHBI, TO €CTh XOPOIIHE IOHOPHBIE CBOICTBA.

Mounekyna uedtpanmbHoro TTd - rubkasg CTpyKTypa, KOTOpas MOXKET
npuHuMaTh Gopmy BaHHBI (puc. 3) [15]. Katuon-pangukan o6mamaer mMpakTUUECKH
MJIOCKOW CTPYKTYpoil. JIMKATHOH BHOBb JEMOHCTPUPYET THOKOCTH M MOXKET
HaXOJIUTCSA B CKPYYEHHOM, TBUCT, KOH(OpMAIIUU (TOPCUOHHBIN YTOJl — OKOJIO 60°), Ho
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MOXET TPUHUMATh W IUIOCKYI0 (OpMy u3-3a HEBaJEHTHBIX B3aWMOJICHCTBUU B
ynakoBke [16]. OCHOBHbIMM MOTHBaMH, ONPEACISIOIIMMH CTPATETHI0 CUHTE3a
HOBbIX TT®, ABISIIOTCA BBEACHHE B HX COCTAB pA3JIUYHBIX 3aMECTUTEIIEU U
reTepoaToMOB,  YBEIMYMBAIOIIMX  MEXIENIOYEYHbIE U BHYTPHUIEIIOYEUYHBIC
B3aUMOJICUCTBUSI B TOJIYYEHHBIX HAa HMX OCHOBE KaTUOH-PAJIUKAIBbHBIX COJISIX H
KOMILJIEKCaX C MEPEHOCOM 3apsija, a 3HAUYUT U Pa3MEPHOCTh CHUCTEMbI, pPa3MephbI
(0OBbeM MOJIEKYJIbI), IJIUHY CUCTEMBI COMPSHKEHUs, JETKOCTh 00pa3oBaHUs KaTHOH-
paauKaioB, BO3MOKHOCTh CO3[aHUs MPOBOSIINX CIOEB M BBEJICHHE MAaKPOIMKIIOB
JUISL CO3JaHus, HalpuMep, 3JIEKTPOAKTHUBHBIX KOMILIEKCOB THIA «TOCTb-XO3SIHHY.
Bapbupyst 3amectutend MOXHO BIIMSITh Ha YHAKOBKY MOJIEKYJN B Kpuctaie. s
CUHTE3a CUMMETPUYHBIX U HECUMMETPUUHBIX TT®D CTpyKTyp OBUIM MCIOJIb30BAHBI
pa3HbIe CHHTETHYECKHE MOJXO0J/bl, KOTOPHIE MOXKHO YCJIOBHO OOBEAWMHHUTH B JBE
OoJpIIIE TPYMIMBL: COYETaHHE / Kpocc-coueTanue 1,3-TuTHoi-2-XaabKOT€HOHOB U
1,3-auTHONMEBBIX COJEl pa3HOro cTpoeHus. B mpomecce paboTel pa3zpaboTaHbl
METO/JIbl CHHTE3a PA3HOOOPA3HO 3aMEIICHHBIX UCXOHBIX COCIMHEHUHN - 3aMEILICHHBIX
1,3-muTHON-2-THOHOB (-OHOB, -CEJICHOHOB), a TakXke |,3-IUTHONIEBBIX COJIeH -
BaXHEUIINX CUHTOHOB, UCIIOJIb3YEMBIX B 3TO 00JaCTH OPraHMYECKOro CUHTE3a. DTH
METObI TO3BOJIAIOT BHEAPSITH B CTPYKTYypy Oyayiiero TerpatuadyibBaieHa
paszHooOpa3Hbie (PYHKIIMOHAIBHBIE TPYIIIBI (TUAPOKCHU-, ATKOKCH-, AJIKUIKApOOKCH-,
KapOOKCU-, aMHUHO-, KapOOHWJI-, HUTPUJIO-, TUAPA3UHO-. OKCUM-) U 3aMECTUTEIH
(anikun-, apuii-, rerepui). Hamu BriepBble cuHTe3upoBaHbl TTd, KOHIEHCHPOBAHHBIE
C 7-4JIEHHBIM LIUKJIOM, COJEp>KallluM B CBOEM cocTaBe aToMbl S, O 1 KapOOHUIIbHYIO
IpYIIy, HUCCIENOBaHA WX KpuUcTalmmyeckas cTpykrypa [17-24]. Ilomydensl u
UCCIIEOBaHbl CcOoJIM 3aMelleHHbIX TT® ¢ TakuMH CIOXHBIMU AaHUOHAMHU Kak
terpanntpobudermianonarsl (TNBP?), mukpatst (Pic)) u crudrars (TNR”) (prc.
4), wW3ydyeHa WX KpUCTauIMYecKas CTpykrypa (puc. 5-7) W  TOKa3aH
MOJIYIPOBOJHUKOBBIM XapakTep OSTUX coJied. OTh paboThl ObUIM BBINOJHEHBI
coBMecTHO ¢ koJuteramu u3 Slmonun - K. Nishimura, G. Saito (Division of Chemistry,
Graduate School of Science, Kyoto University), uz Ucnanuu — E. Candell (Institut de
Ciencia de Materials de Barcelona) u u3 Poccun — O.H. Kaxesoii, O.A. JIbs4eHKO,
I'.B. lllunossiM, B.B. I'punienko (MuctutyT npobiem xumuueckon ¢usuku PAH, r.

YepHOI0roJI0BKa).
NO o ?
O:N 2 ON NO, ON NO,
Lo |
(0]
O,N NO, NO, NO,
Pic

TNBP> TNR>
Puc. 6 Ctpykrypa annoHoB terparuauTpodudenmnauruonata (TN BP?), nukpara (Pic’), cruduara

(TNR?) [25]
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Puc. 7. IIpoekius Ha ock b KpI/ICTaJmi/IquKOP“I Puc. 8. [Ipoekius Ha och ¢ conu
crpykrypsl conmu (ET,)(Pic)(THF), mpoBomumocTts TeTpaMeTUITeTpaceneHadyapBaieHa
HOCHT IOJIYIPOBOAHUKOBLIN xapakrep: orr = 0.3 (TMTSF)2(TNBP), npoBoaiMocTs HOCHT

Scm-1 (E;=57meV), ort = 0.1 Scm-1 (E,=93 TIOJTYIIPOBOTHUKOBBIN Xapaktep: ort = 3 107
¥ Scm™(E,=170 meV) [25]

v v

()

Puc. 9. Kpucramnmueckas crpykrypa coiu (TMTTF)2(CsH2N3O0g) u ee kpucraiumdeckas
yITaKOBKa, IIPOBOIMMOCTb -G3pp = 2.1 102 sem™ [26-27.]

CUHTE3UpOBaHbl M UCCIIEIOBaHbl TETPATHU(PYIbBAICHBI, BKIIOYAIOIINE B CBOU
COCTaB  pa3HOM  cTeneHW  (TOPUPOBAHHBIE  3aMECTUTENM, H3Yy4YeHa  HX
KpHCTAJUTMYECKasi CTPYKTypa u xapakTep npoBoaumoctu [28-30]. [Ipumep ogHoro us
CUHTE3UPOBAaHHBIX COEAMHEHUH MIOKa3aH Ha puc. 4

Puc. 10. Kpucrannudeckas ymakoska 2,3,5,6-trerpadtopoer3unTTd (3) u ero crpykrypa [29]

ll. Cunme3 u uccnedosanue opzanuueckux conpasCeHHbIX MOHOMEPOS,
0J1U20MEPO8 U NOIUMEPOE

HccnenoBanre © CHHTE3 DJEKTPO- MU (DOTONMPOBOIAMIMX COMPSIKEHHBIX
OJIUTOMEPOB M TMOJMMEPOB CTAJ0 OJHOM M3 MPUOPUTETHBIX 3aJad XHUMHUU
marepuanoB. HaumHas ¢ koHma 90-Xx TOJOB BO BCEM MHpPE BBINOJIHSAIOTCS
WHTCHCUBHBIC HCCJIEIOBAHUS C LEIbIO0 CO3JAAHUS MATEPUAIOB JUIsl OPTaHUYECKUX
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CBETOAMOJIOB, CBETAIIMXCSA, HAIMpUMep, OelbIM CBETOM (Tak KaK pa3InyHbIC
(dbparMeHThl LIETH Pa3HOTO CTPOEHHUS U3Ty4aloT I[BE€Ta B pa3HOM 001acTH CIEKTpa U B
pe3ynbTaTe NalT B cMecU Oenblid LBET), Ui CO3/IaHMsl YCTPOMCTB MaMsITH, a TaKkKe
JUISL CO3JIaHUSI OPTraHWYECKUX TMOJIEBBIX TpaH3UCTOPOB. Bo Bcex 3TuX ciydasx
TpeOyIOTCSI Marepuasbl, HUMEIOIIUE pPA3IUYHbIA KOMIUIEKC KakK (QU3NYECKHUX,
ONTHYECKUX, TaK MU IJIEKTPOPU3NUECKUX CBOMCTB. JlJisi cTaOWIBHO paboTaromumx
YCTPOMCTB 3a4acTyl0 HYKHbl Marepuaibl, 00yagatomnme aMmophHbBIMU CBOMCTBAMHU C
BBICOKOUM TEMIEpaTypoil CTEKJIOBAaHUS, KOTOPhIE HE MPETEPIEBAIOT KPUCTALTU3AINH
B Ipoliecce paboThl yCTPOWCTBA, KOTOpask MPUBOJUT K MOTEpe pabOTOCIOCOOHOCTH.
CuHTE3upOBaHHBIC HAMHU OJUTOMEPHl BO MHOTOM OOJIQJaf0T TAKUMHU CBOMCTBAMU U
HAxXOJIATCS Ha YPOBHE paHEe CUHTE3MPOBAHHBIX OJUTOMEPOB IPYTUX KIACCOB U JAXKe
MPEBOCXOISIT UX 110 MHOTUM IMapaMeTpam.

B cBs3u ¢ GONBINON aKTyaIbHOCTHIO TIOJNYYEHHS] HOBBIX JJIEKTPOAKTHBHBIX
COMPSDKEHHBIX  OJMTOMEPOB, TMOJUMEPOB M MallbIX MOJEKYd Ui Leneu
MOJIEKYJIIDHOM ~ 3JIEKTPOHMKM  (Marepuanbl Uil  CBETOAMOJIOB,  MOJIEBBIX
TPaH3UCTOPOB, U JIp.) B Jlaboparopuu, HaunmHasi ¢ 2007 T. BBINOJHAIOTCS pabOTHI B
TOM 00nacTu. Pa3BUTHIO 3TOro HampaBieHHUs CIIOCOOCTBYET BHOBbH HallaXKEHHOE
coTpynuuuectBo ¢ (usznueckum Pakynbrerom [II'HUY. CoBmecTHO ¢ K.(.-M.H.
W.B. JlyneroBeim  (kadenpa paauOdICKTPOHMKM W 3alIUThI  WH(POPMAIINN)
BBITIOJIHAIOTCS. MHCTPYMEHTAJIbHBIE  MCCJIEJAOBAHMS  MOJIYYEHHBIX MaTepHasioB
(MOBEpPXHOCTEH MJIEHOK CHUHTE3UPOBAHHBIX MOJHMMEPOB, UX AIEKTPOMPOBOASIIINX U
ONTHUYECKUX CBOMCTB). Hauarel paboThl NO CO3MaHMIO MOJENEH OpPraHu4YeCcKUX
cBetonsnnydaomux ycrpoiicts (OLED) u opranmdeckux MOJEBBIX TPAH3UCTOPOB
(OFET) Ha oOcHOBEe COCIMHECHWH, JM3allH W CHUHTE3 KOTOPBIX pa3paboTaH B
naboparopuu. MccnenoBaHusl BBINONHAIOTCS Ha OOOPYIOBaHHM, MNPHUOOPETEHHOM
buznueckuM (akynpreToM Ha cpenctBa denepanbHoil mporpamMmbl HarmmoHambHBIX
MCCJIEI0BATENIbCKUX YHUBEPCUTETOB.

B kadecTBe MCXOIHBIX COEIMHEHHM CHHTE3UPOBAHBI 3aMEIIEHHbIE THO(EHBI,
ATUJICHIUOKCUTHO(EHBI,  (deppolieHbl,  (IyopeHbl,  Kap0a30ibl,  XaJKOHBI,
OKcaaua3oiibl, 2,5-mu (2-THEHWI)TUPPOJIbl U IPYTUE T'eTePOILUKIIbI, Ha WX OCHOBE
MOJIYYEHBl CTPYKTYphI, COJAEpXkAallhe IEHTPAIbHOE 3JIEKTPOHOAKIIENTOPHOE WM
ANEKTPOHOAOHOPHOE siApo. [lonmumepusamnust Takux ¢parMeHToB BO3MOXKHA MO0 3a
CYET DJEKTPOXMMHYECKOTO WJIM XHMHUYECKOrO0 OKHCICHHMS MO He3aMeUEHHBIM
MTOJIOKCHUSAM C HaWBBICHIEH 3eKTpoHHOM IOTHOCTRIO (2C m 5C — y tHodeHa,
stuneHauokcutnopera u mmppona, 3C m 6C — y kapbazona, QeHOTHA3WHA,
¢diyopena). Tak Ha cxeme 2 MOKa3aH OJUH M3 CIIOCOOOB IOJYYCHHS 3aMEIICHHBIX
2,5-mu (2-tmenwn)mupposioB  (7); Ha puc. 11 mpuBeAcHA IMKIMYECKas
BOJIbTAMIIEPOrPAMMA, SIPKO JIEMOHCTPUPYIOLIAs MPOLECC €ro MOoJIMMEpPU3aLuH,
3aBepUIaloNIMiics 00pa30BaHMEM 3€J€HOM IUICHKHM Ha TOBEPXHOCTH 3JEKTPOa,
MOKPBITOIO MPO3payHbIM CJIOEM HWHAWI-OJOBO OKCHAA; Ha puc. 12 mnoka3zaHa
MOJIEKYJIIpHAas CTpyKTypa nupumMuauda 7 [31].
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Cxema 2. Crioco6 nonydenus 4,6-mu(2-tuenun)-2-[(2,5-nu(2-tuennn )-nuppos-1-wi | nupumuanta 7
&

0,12 -
B
0,1 - batandy
o84 T _ T
&y s N
0,06 - (\m dF
I, MmA i £
0,04 - M &
0,02 - / I
500 oo ] 500 1000 1500
E.mMB
Puc. 11. O6pa3zoBanue mi€Hku noaumepa mom(7). Puc. 12. MonekynspHas CTpyKTypa
PactBoputens — CH3CN, poHOBBIH 25IEKTPOTUT — MUpUMHUIAHA |

Et,NCIO, (C = 0.1 monb/1), 5 (C = 10" monb/x),
Vscan = 100 MB/c, 20 nuksoB, pabouuii 3JEKTPOI -
ITO.

Pa3BuBas HampaBieHue, CBA3aHHOE C MOJYYEHUEM IMPOBOSIINX OJUTOMEPHBIX
U TIOJIMMEPHBIX COCAWHEHW, HAMH OJHOBPEMEHHO BBIMIONHSIOTCS paOOThI, B
KOTOPBIX TMOTCHIIMAIBHO TOJUMEpPU3yeMble (parMeHThl BKIIOYAIOTCSI B COCTaB
teTpatuadynbBaibBaieHoB;, mpuMmep TTd, BKIOYAIOUMX  HOJUMEPU3YEMBI
dbparmeHTsl, moOKazaH Ha puc. 13, a Ha puc. 14 oTpakeH Tmpoiecc
AIEKTPOXUMUYECKOTO 00pa30BaHMs TUICHKHU 3TOTO mojumepa [32]

B pabore [33] ommcan cuHTe3 OJM3KHUX MO CTPYKType coemuHeHwit (puc.lS),
BKJIIOUAIONIMX TaKXK€ XOpOIIO MOoJuMepu3yembie 2,5-1u(2-TUEHUI) NUPPOJIbHBIE
(hparMeHThI.

B pesynbrare 5SI€KTPOXMMHYECKOTO OKHUCICHUS Oblla TMOJydeHa Ccepus
MOJIMMEPHBIX TUIEHOK TEMHO-3eEHOr0 I1BeTa (puc. 16a), KOTophle MOTYT OBITh
OTIIEJIEHbl OT paboyero HJIEKTPOJa M TEpPEHECEHbl Ha JPYryl0 IOBEPXHOCTD,

HaIrpuMep, KEpaMUUECKYI0 MOI0KKY (puc 160).

S S. s S S S
SRS e s TN,
S Me s 'S Me S %.000 —
cis/trans 7.000 —
n=456 8
S S 5.600 —
S N \ / / s ~ 3.e08 [—
\ \
S S S S O H l.e00 —
g o s s \{/) o
_ WIHI N i
Me’ S S Me -3.000 —
cis/trans 9
-5.000 —
.7,@9?6;95 108.0 300.0 508.0 i 7e0.0 200,92 1
E (mV)
Puc. 13. TTO, Brarouaronie Puc. 14. Ilpouecc 3IeKTPOXMMHYECKOIO0 OKHMCICHUS

coemuenns 9 (Eox'= 0.5B, Eox’,= 0.77B, Eox poiym =
0.96 B, 0.1 M BusPFg, MeCN/DCM (4:1), WE-Pt, RE -
Ag/AgClI, CE - Pt)

MOoJIUMepHU3yeMble (hparMeHThHI
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Puc. 15 Puc. 16 (a,0) Buemnuii By miénku nosau-(10) Ha moBepxHOCTH
ITO (a) u kepamuueckoii MOUIOKKH (0).

C moMomipl0 aTOMHO-CHJIOBOTO M CKAHHMPYIOLIErO 3JEKTPOHHOIO MHUKPOCKOTA
H3YCHBI IUICHKH TOMYeHHBIX COCIMHCHHI B pasHo¥i CTeneH OKHCJICHHI (PHC 17).

Q=

vl

Cﬂ
Lo\ 3
. T

50 70 ] 90
300 50

50
250
nm

]

30 40
150 200

100

10
50

o
w
uy
-
9
o
v
™
=
=1
3
o
o
o
Ll
Q
=
bl
=

]

e
=1
0 05 10 15 20 35 30 35 40 45 50
pm

a
Puc. 17. ACM u3o0pakeHune TUIEHKH 110.1111-(113+') Ha noBepxHocTH I TO (a), CTM u3o0paxkenue
mwénku moan-(11%") Ha nosepxuoctu ITO

B nactosimiee Bpemsi B 1abopaTopuu yaemnsieTcs: 0OJbpIIoe BHUMAHUE CHHTE3a
TaK Ha3bIBaEMbIX OMMOJSPHBIX CTPYKTYP, TO €CTh COSIMHEHUH, COACPIKAIINX B CBOCH
CTPYKTYpe OAHOBPEMEHHO TIOHOPHBIC M aKIENTOpHBIC TpymIbl. [Ipu 3TOM cTpyKTYypa
MOJIEKYJIBl MOXET TPECTABIATh COOON 3JIEKTPOHOAKIIENTOPHOE SIIPO, OKPYKEHHOE
AIEKTPOHOM3OBITOYHBIMU TeTeporukiamMu (puc. 18) [34-36], nubo oHa mocTpoeHa

KaK uepeoOBaHue TaKUX ()ParMEHTOB.
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Merogom ['miiya mMOJdy4YeHbl MOJUMEPBI,  COJEpKAIUe EHTPaJIbHOE
kapOa3ospbHOe WM nupuMuauHoBoe sapo (Puc. 19) [37]. HccnemoBanbl ux
ONTHYECKHUE, DJIEKTPOXUMHYECKUE CBOMCTBA, & TAKXKE TEPMUYECKAs] YCTONYUBOCTD.
Pa3HpiMu MeTOMaMu B YCIOBHSIX MHEPTHON aTMOC(hEphl TIOTyYeHb TOHKUE TUICHKH,
HCCIIEIOBAHbl CBOMCTBA IJICHOK (ONTUYECKHUE, SIEKTPOXUMUUECKUE, TPOBOISIINE), a
TaK)Xe CTPYKTypa UX MOBEPXHOCTH.

55



S n
— e '
N\ 7
(\\ 7
Y b/
= =™, // — /
N4 2
RS G 4
N
|
CrgHss

0 10 20 30 40 350 60 70 80 90 100

Puc. 19. Ctpoenune nonmumepHo# mieHku (noqaul14), momydennoir Mmeroaom [ minda, u ABymMepHOE
M300paXeHNE ITOMH MJICHKH, MOTYYCHHOE Ha CKAHUPYIOIIEM TYHHETbHOM MUKPOCKOTIE

B Hacrosiiee Bpemsi ypOBEHBb HCCIIEOBaHUWM, MPOBOJAUMBIX B JabopaTopuu
nepeniesa Ha KaueCTBEHHO MHOM ypoBeHb. JlJIsl BCEX CHHTE3UPYEMBIX B XOjie paboT
COCMHEHUN (UCXOIHBIX, TMPOMEKYTOUYHBIX K KOHEYHBIX MPOAYKTOB PEAKIUN)
MOJIYYeHBI DJICKTPOHHBIE CIEKTPHI TMOTJIOMICHUS W (DIyOPECHEHIINN, C TMOMOIIBIO
ANEKTPOXUMUYECKUX  HUCCJENOBAHMIA  OMNpEAeNIeTcsl  JIOHOPHBIN/aKIENTOPHBIM
XapakTep  COECIMHEHUS B LEJIOM,  ONPENENsAeTCs  BO3MOXHOCTh  HX
ANEKTPOXUMUYECKON mojinMepu3aun. Ha oCHOBE MOJIy4EeHHBIX JAHHBIX BBIYMCIIEHA
SHEPrus PpOoHTANBHBIX OpOUTANIENH W IMIUPUHBI 3aMPEHICHHOW 30HbI. J{JI1 HEKOTOPBIX
COEMHEHNI 3TU 3HAYEHUSI CPABHEHBI CO 3HAYEHUSMH, MOJYYEHHBIMHU B PE3YyJIbTATE
KBaHTOBO-XMMHUYECKUX  PacyeTroB, YTO  CTaJO  BO3MOXHBIM  Ojarogaps
corpyaanuectsy ¢ na.x.H. I[llypoBeim C.H. (kxadenpoit opraHHMYecKOH XHUMHH
[I'HNY) u k.x.H. Bacaamapim A.H. (xadempa anamutudeckont xummm [ITTHUY).
CTpyKTyphl MOTydaeMbIX COSAMHEHHi moaTBepxknaorcs cuextpamu SIMP (‘H, *°C)
(O.A. Maiiopoa — UTX YpO PAH, k.x.H. I.I'. Mokpymus, A. I'anees - [ITHNY),
Macc-ciekrpamu (K.X.H. ['opoyHoB A.A., UTX YpO PAH), a351eMEeHTHBIM aHAIH30M
(x.x.H. E.B. boiiraueBa, UTX YpO PAH), peHITeHOCTpYKTYpHBIM aHaIU30M (K.X.H.
[I.LA. Cnenyxun, k.x.H. M.B. JImutpueB). CoBmecTHO c Kadenpoin ¢Guznyeckoit
xumun [II'HUY nHavato wu3yuyeHue IMOBEICHUA CHUHTE3UPOBAHHBIX IMOJIMMEPOB B
pactBopax (k.x.H. H.A. Measeznesa). Tepmuueckasi yCTOMUMBOCTh CHHTE3UPOBAHHBIX
COCMHEHUN U3ydaeTcsi MeToJlaMu TepMorpaBuMeTpu (K.X.H. M.I'. Mokpy1iun).

IV. Cunmes u uccneoosanue opzanuueckux conpasCeHHbIX MAbIX MOJIEKYI,
NPOABNAIOULUX XPOMOPOPHDbBIE COIICMEA

JlocTaTO4YHO HOBBIM HampaBjieHHeM padoTe JadopaTopuM CTald CUHTE3 U
HCCIICIOBAHUE COCIUHEHHM, MOTEHIHAIBHO TMPUTOJIHBIX [IJII MCIIOJb30BaHUS B
AIEKTPOXPOMHBIX YCTPOWCTBAX, B YACTHOCTH B OPTaHUYECKHUX (POTOIIEKTPUEUCHKX
A4eiikax, KOTOpbIE€ B HACTOSINEE BpEMSI PACCMATPUBAIOTCS KakK albTepHATUBA
TPAJAUIIMOHHBIM KPEMHHUEBBIM COJHEYHBIM OarapesM MPHUBJICKAIOT BCe OOJbIIee
BHUMAaHHE, YTO CBS3aHO C BO3MOYKHOCTBIO HCIOJB30BAHHS HEJOPOTHX CIOCOOOB
CO37IaHUSI MHOTOCJIOWHBIX CTPYKTYp OOJIBIION TUIOMIAAM Ha TUOKHX TMOMJIOKKAX.
N3BecTHO, uTO HanbobIeH dHPEKTUBHOCTH JJISI COTHEUHBIX OaTapeil ¢ 00beMHBIM
reTeponepexooM yAaIOCh JOCTHYh Ha Y3KO30HHBIX MojuMepax. Hecmotps Ha
3HAYUTENIBHBIN MPOTpecc, NOCTUTHYTHIM B O0JACTH ONTUMM3ALMHU XapPaKTEPUCTHUK
COJIHEUHBIX OaTapeil ¢ 00bEMHBIM TeTepONepPEX0/I0M, MUCIOJIH30BAHUE MOJUMEPHBIX
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MaTepuajoB B 3TOW OOJACTM MOKAa OrPAaHUYEHO, YTO CBA3AHO C TPYAHOCTAMH
OUMCTKH, CJIOKHOCTBIO KOHTPOJS YHOPAJOYEHHOCTH CTPYKTYpPbl, C IIHUPOKUM
MOJIEKYJIIPHO-MACCOBBIM ~ paciipeiefieHueM. OTH  (AKTOpPbl CHUXKAIOT — OOIILYIO
MPOU3BOAUTENBHOCTh U CTAOWJIBHOCTh YCTPOMCTB. AJBTEPHATUBOM COJHEYHBIM
OaTapesM Ha OCHOBE IIOJIMMEPOB B HACTOSIIEE BpEMs CTAHOBATCA COJIHEYHBIE
OaTaper Ha OCHOBE MaJibIX MoJieKyd. C OgHOM CTOPOHBI, OHU 00J1aal0T CBOWCTBAMM,
XapaKTEPHBIMUA JI TIOJIMMEPOB: THOKOCTHIO, TEXHOJOTUYHOCTHIO, CIIOCOOHOCTBHIO
dbopMupoBath u3nenuss U3 pactBopoB. C Apyroil CTOPOHBI, 3TU Majble MOJEKYJIbI
00J1a/1al0T MOCTOSIHHOM MOJIEKYJISIPHOM Maccoil, X CTPYKTypa CTPOTO yCTaHOBJICHA
3a CYET TOrO, YTO JJISl TUX COETMHEHUN MOKHO JIOCTHYb BHICOKOW CTENEHH OYUCTKH.
Jlist noctrkeHus: BBICOKON 3(PPEKTUBHOCTH (POTOANEKTPHUECKUX STYEEK C 00HEMHBIM
reTepornepexooM MPUHIMUIMAIBHO BaXXHO pa3paldaThiBaThb HOBBIE THIBI T-
COIPSDKEHHBIX MaJIbIX MOJIEKYJI C Y3KOW HIMPHUHOM 3aIIPEIIEHHOM 30HBI, YTO BayKHO
st 3QPEKTUBHOTO MOTJIOUIEHUSI COJIHEYHOTO CBETA, U C BBICOKOM MOJBH>KHOCTBHIO
HOCHUTEJIEH, TPAaHCHOPTUPYIOIIUX (OTO- TEHEpUpYEMble 3apsbl Ha 3NEKTPoIbl. B
HACTOSIIIee BPEMsI MHOTO BHUMAaHUS yJIEISETCS CUHTE3Y M M3YUYEHHIO OPraHMYECKUX
MOJIEKYJI CTPYKTYphl D-m-A, 4TO CBA3aHO C BO3MOKHOCTBIO HACTPOUKU ONMTHYECKUX
U DJIEKTPOHHBIX CBOMCTB 3THUX CHUCTEM C MOMOIIBIO BapbUPOBAHUS BXOISAIIMX B UX
CTPYKTYPY 3JEKTPOHOJJOHOPHBIX U 3JEKTPOHO- aKLIENTOPHBIX ()PAarMEeHTOB, a TAKKE C
MOMOILbIO BBEJCHUS T-JIMHKEPOB PA3JIMYHON MPHUPOJIbI, YTO, B CBOI OYEpElb,
MO3BOJIAET PACIIUPATh CHEKTP TOMIOMIEHHUS 32 CYET BHYTPUMOJEKYJISIPHOTO
IepeHoca 3apsja oT JoHOopa K akuenTopy. HeoqHOKpaTHO moka3aHo, YTO MOSIBICHHE
B CTPYKTYype MOJYIPOBOJHUKA TaKUX (PparMeHTOB, Kak Kap0Oa30i, Tpu(GpEeHUWIAMUH U
THO(EH, CIOCOOCTBYET YMEHBIIECHUIO IIMPUHBI €T0 3alpeleHHON 30HbI, TPUBOIUT K
VIIYYIICHUIO TPAHCTIOPTHBIX U (DOTOIEKTPUUECKUX CBOMCTB 3a CYET 3(PHEKTHBHOTO
BHYTPUMOJIEKYJISIPHOTO TIEpeHOca 3aps/a.

B kauecTBe mpumepa 3TOro HampaBi€HUs HMCCIEIOBAaHUN MPUBOJUM pabOTy
[38], B KOTOpO# OIKCAaH CHUHTE3 HOBBIX Kap0a3oyi- U TpUPEHUITAMHUHCOIAEPKAIINUX
ATKWIAICHMAIOHOHUTPUIIOB,  BKIIIOYAIONIMX THOMEHOBBIA W  OMTHEHUIBHBIN
¢dbparmeHTsl Kak m-credicepbl (puc. 20-21). BpinojgHeHb KBaHTOBO-XMMHUYECKHE
pacueThl YJHEPTUH TPAHUYHBIX MOJICKYJIIPHBIX opOuTaneit meronom B3LYP/6-31G(d)
C y4eTOM BIMSHUS pacTBopuTess. i BCeX MOJYyYEHHBIX COCAMHEHUUN 3amuCaHbI
AJNIEKTPOHHBIE  CIEKTPbl MOIJIOUIEHUS, CIEKTPbl (IyOpECUEHIMH, a TaKxKe
HCCIIEIOBaHbl 3JIEKTPOXUMHUYECKHE CcBoiicTBa. Ha OCHOBE MONy4YeHHBIX JaHHBIX
ompeseeHbl IKCIIEPUMEHTAIbHBIC 3HAUCHUsI SHEPTHM TpaHUYHbIX opOutaneit (Puc.
23). MetonoM 1eHTpUdyrupoBanus (spin-coating) MOJIy4YeHbl TOHKHE TUICHKH,
MOp(}OIOrHsl MOBEPXHOCTH KOTOPBIX HCCJIENIOBAaHA C IOMOIIBIO CKAHUPYIOIIETO
tyHHenbHOTO MUKpockonma NTEGRA Prima.

O I\ s @\ N s, °
— % S \fl y—CN . N g N/ “u,—~CN
NH . NC N . | NC

Puc. 21

57



N CN

O 15: n=1 o s
16: n=2 17 n=1
18: n=2 HoC
Puc. 22. CtpykTypa coenqunenuii 12-13
L. RS =
e = ; ,'*::l- o [ .:(_.4:.-' = [T W :...
“"M?T;‘;- WRIP L 'ﬂ'ﬁx » 1 "J?ﬁ‘.’}-"' 3,
g’ T 3028 YT T I -2.82-B ~2.975B
E a1 2.4195B :
g 2.541B 2.379B ’ Eetllinks
' -5.07-B
S -5.23-B e,
__-5569B - 5.46 3B ) g e .Jic'ﬁ't'
o ERPETYI R o hEaliad
L - lfﬁ Lz i | » . P = t‘h -
16 17 18

fJI

Puc. 23. Dueprum yposaeit HOMO u LUMO coenunenuii 15-18 u ux Busyanuzanus mociue
ontumu3zaimu B nporpamme FireFly merogom B3LYP/6-31G(d)

BeipakaemM OrpoMHYyr0 OJarogapHOCTh M TMPU3HATEIBHOCTH BCEM HAIIUM
KOJUIETaM W3 pa3HbIX MCCIEAOBATEIbCKUX TPYNN HamIed CTpaHbl W JAPYTUX
rOCy/apCTB, 3aMeuaTelIbHBIM aclUpaHTaM, BBIIOJHUBIIUM W  BBITOJHSIONIIM
AUccepTaloHHble  pa0oThl moj  pykoBojacTBoM mpod. [.I.  AbameBa -
JlebeneBy K.1O, Crotkuny P.B., bymyeBoit A.lO., Cocuuny E.B., Urnarenko E.A.,
AnrtydpbeBoit A.JI., CenuanoBoit JI.I'., bakumeBy A.H., Kommccaposoii E.A.
bnarogapuM 3a mpenaHHOCTh M YBJIICYCHHOCTh CTYJICHTOB XUMHYECKOTO (paKyJIbTeTa,
BBITIOJTHSBIINX ¥ BBITTOJIHSIOIINX CBOW HMCCIIEAO0BATEIBCKHUE KYPCOBBIC U JTUTIJIOMHBIC
paboThI B 1aboparopuu opranndeckux monynpoBoaaukos EHU TITHUY.

biiaromapum 3a (buHaHCOBYIO noanepxkky  Poccuiickuii bonx
dbyHIaMeHTanbHbIX HcciaenoBanuid (rpantel 95-03-08287-a, 99-03-32872-a, 02-03-
32665-a, 02-03-96419-p2002ypan_a, 04-03-96035-p2004ypan_a, 05-03-32849-a, 05-
03-32849-a, 07-03-96023-p _ypan_a,  10-03-96038-p ypan a,  14-03-96003
p_ypan_a, 14-03-00341 A), MunuctepctBo oOpa3zoBanus P®D, a Takke pykKOBOJCTBO
EHU [ITTHNY — 3a unTEpec K UCCIEAOBAHUAM U MOJICPKKY.
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ZECTCCTBCHHOHay‘IHLIﬁ MHCTUTYT, [lepMCKuil TOCY1apCTBEHHBIN
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Jlabopamopueii «MonexynapHotl ouonocuu u 2eHEeMUKUY
Ecmecmeennonayunoco uncmumyma  paspabomana mMemoouxa — MOAEKVISAPHO-
2eHemu4eckol uoeHmupurkayuu OpesecHvlX U008 pPACMeHUl, KIOHUPOBAHbL U
cekeeHuposanvl nociedosamenvhocmu JIHK namu eudos pacmenuii Ilepmcroco
Kpas, nposeoeH MOJIEKYIAPHO-2eHeMUYECKULL AHAIU3 OCHOBHbBIX
CeNbCKOXO3AUCMBEHHBIX 8UO08 PACEHULL.
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SCIENTIFIC ACHIEVEMENTS LABORATORIES «MOLECULAR
BIOLOGY AND GENETICS» INSTITUTE OF NATURAL SCIENCES

Laboratory «Molecular Biology and Genetics» of the Institute of Natural
Sciences developed a method of molecular-genetic identification of woody plant
species, cloned and sequenced the DNA sequence of the five species of plants of the
Perm region, conducted the molecular genetic analysis of major agricultural species
of plants.

Keywords: genomics, population, gene pool, wood species, molecular-genetic
identification, agricultural plant species.

JlabopaTtopus «MoJeKyIIpHON OMOJIOTUN U TEHETUKNY» ECTEeCTBEHHOHAYYHOTO
unctutyta (EHU [IT'HUY) npusznana Benmymied mo uAeHTU(GUKAIUU TTOMYJISIIHMA
pecypcHbIX BHIOB pacteHuid. Ornenena sddexkruBHOCT IRAP- 1 ISSR-MeTonoB
ananuza noiaumopduzma JIHK B wucciaegoBaHusXx TEHOPOHAOB TMSTH BHUIOB
PECYPCHBIX PACTCHHI, OCHOBAaHHBIX Ha MCIIOJIb30BAHUU B TMOJMMEPA3HON IECMHON
peakiuun (IIIIP) B kadecTBe mNpaiiMepoOB TEPMHUHAIBHBIX MOCIEAOBATEILHOCTEN
PETPOTPAHCIIO30HOB M MMKpOCATEIUIMTHBIX MOTHMBOB [l, 2]. C nempro ananmsa
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T€HOMOB OBLIM KJIOHHPOBAHBI M CEKBEHHWpOBaHBI TocienoBaTenbHocTH JIHK msitu
Bug0B pactenuit Ilepmckoro kpas. Hykneotuaneie mnocnenoBareiabHoct LTR-
PETPOTPAHCIIO30HOB OBLIM BKJIIOYEHBI B MHPOBYIO 0a3y TEHETHMYECKUX JJIaHHBIX
«GenBank»  NCBI (KT364889-KT365131).  PesymbraThl  HCCIICIOBaHHIA
MPEACTABICHBl B CTaThAX, OMYOJMKOBAHHBIX B TOM 4YHCJIE U B >KypHalax,
nutupyemsbix B «\Web of Science» [3].

3a nepuona ¢ 2010 roga mpoBeneHa OIEHKA COCTOSIHUSA PA3HBIX MO CI0KHOCTH
NOMYJISIIMOHHBIX cucTeM Oonee dvem 25 BumoB pacteHuidt Cpemsero VYpana,
pa3paboTaHbl TMPHUHITUIEI MOJEKYJSIPHO-TEHETHUECKOTO MAapKUPOBAaHHS TEHOMOB U
KOHIIETIIINS WACHTU(PUKAIUA W OLEHKU COCTOSHHSI T€HO(DOHIOB PECYpPCHBIX BHJIOB
pactenuii [4]. C wucnosbp3oBaHWEM pa3pabOTaHHON METOJIMKH TMPOBEJCHA
MOJICKYJIIPHO-TEHETUYeCKass  UJeHTU(dUKAIMS, COCTaBJIEHbl  MOJIEKYJSPHO-
reHeTHYeCKue (OpMYIIbl, IITPUXKOIBI M TEHETUYECKUE MacropTa s 96 momysiuii
26 BuaoB pacteHuit [lepmckoro kpas. Paspaborana mikasna v laHa OLIEHKA COCTOSIHUS
20 momynSAIMOHHBIX TEHO(POHNIOB 4-X PECYpCHBIX BHUAOB pacTeHHid. OmpenencHb
MNOMYJISIUN ¢ TUIUYHBIMU U CICIU(PUUECKUMH OCOOCHHOCTSIMU TeHO(hOHI0B. JlaHbl
HAay4YHO OOOCHOBAHHBIE PEKOMEHAAIMHU IO COXPAHEHHI0 T'€HETUYECKHX PECYPCOB
U3YYEHHBIX OOBEKTOB C YYETOM YPOBHEH BHYTPU- U MEXKIOMYJISIIMOHHOTO
F€HETUYECKOro pa3HooOpasus U pa3zpaboTaHa MOJEIbHAs CHCTEMAa ONTUMHU3ALMU
COXpAaHEHHUS TEHETUYECKOT0 pa3HOOOpa3us pecypcHbIX BHUAOB pacTeHuit [5,6].
[IpoBeaeHO KOMIUIEKCHOE M3y4eHHE TeHO(GOHJOB MOMYJSIHUA TOMOJS JPOXKAIIETO
win ocunbl (Populus tremula L.) u u3ydena ux reHerudeckas aupdepeHuuaius B
IlepmckoM  Kpae;  yCTaHOBJIEHBI T'€HETUYECKHE  PACCTOSIHUS,  OIPEIEIICHBI
KOA(hDUIIMEHTHl TeHEeTUYECKONM OpUTMHAJIBLHOCTH  Momyisiui. BmepBole Ha
OCHOBAaHMHM JAHHBIX MOJIEKYJSIPHO-TEHETUYECKOTO aHaJlu3a M JlaHa OIEHKa
coctostHus cemu nomyssinuid P. tremula B Tlepmckom kpae [7]. IIpemnoxken moaxon
JIHK-mapkupoBaHusi  OCHOBHBIX  JiecOOOpa3yloIIuX  IMOpOJA  JIePEeBbEB  Ha
NOMYJSIUMOHHOM YpOBHE, CO3JaHa KOHLENLIMS U pa3padoTaHa TEXHOJOTHUSA
MOJICKYJIIPHO-TEHETUICCKON HIACHTU(UKAIIMN W OICHKH COCTOSHHUS TeHO(POHIOB
PECYPCHBIX BUIOB paCTEHUH, KOTOpas B JajbHEHIIEM MO3BOJIHUT pa3padboTaTh Crocoo
uaeHTUGUKANKN ApeBecuHbl [4, 8]. YdacTHHKaMU KOJIUICKTHMBA pa3paboTaH METOH
BeiiencHus JJHK 3 xBou u repOaprst XBOWHBIX BUJIOB pacTeHHi [9].

[Ipy  MOJNEKyJISIPHO-TEHETMYECKOM  aHajlu3e COpPTOBOTO  Pa3HOOOpa3us
MIIEHUIBI MATKOM, Bo3enbiBaeMoil Ha Cpeanem u FOxxHOM Ypase, nojiy4eHbl HOBbIE
JaHHBIE O TeHEeTHYeCKoM pasHooOpasum 40 coprtoB Triticum aestivum L.,
JNOMYIIEHHBIX K MCHOJb30BAHUIO, HAXOASIIUXCS HA HWCOBITAHUM U CHATBIX C
COPTOMCHBITAHUS; TIOJIYYCHHBIC PE3yJIbTaThl CIHOCOOCTBYIOT Oosiee yriayOjIeHHOMY
MIOHMMAaHHIO IpolLEecca  MOJIEKYISIPHO-TEHETUYECKON  JIETEPMUHALMA  CHUHTE3A
aMUJIO3bl B DHJOCIEPME 3E€PHOBKA COPTOB IIICHUIBI MATKOW; BBISIBICHBI
IFEHETUYECKUE MapKephl, MO3BOJSIONIME HAJEKHO HICHTU(PUIIUPOBATH N3YUCHHBIC
copTa 3TOr0 BHUJA; YCTAHOBJIECHBI KOIPPUIIMEHTH T€HETUUYECKONW OPUTHMHAIBLHOCTH
40 copToB MIIEHUIBI MATKOH, Hcmonb3yemoro B Ilepmckom kpae u B PecmyOnuke
bamkoprocran; gaHbl OPaKTUYECKUME PEKOMEHAAUMUM [JI1  MCIOJIb30BaHUA
MUHUCTEPCTBOM  CEJILCKOIO  XO3sAKcTBa PP, HayyHbIMH  YUYPEKIACHUIMHU,
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CEJICKIIMOHHBIMY CTAHITUSIMU, BBICIIUMU YYCOHBIMH 3aBEICHUSAMH TIPH pa3paboTke
OpOrpaMM CEJEKIMU W TpPU TEeHETUYECKOM HUIAEHTU(UKAIMU COPTOB MIICHUIIbI
MSITKOM B LIEJISIX 3aIIMThl aBTOPCKUX IIPAB CENEKIIMOHEPOB, BKIIIOYAs cepTU]UKALINIO
U PETUCTpalio COpTOB; MH(MOpPMAIUs O CTENEHU T'€HETHYECKOTO CXOJCTBa COPTOB
MO3BOJIUT TPOBOJUTH MOAOOP POIUTENBCKUX Tap NpU TUOPUAM3ALUUU C LEJbIO
MOJIy4YeHUS] MaKCUMaJbHOTO CHEKTpa H3MEHYMBOCTH B THOPUIHOM MOTOMCTBE,
n3beras Mpu 3TOM CKpPEIIMBAaHUSI TE€HETUYECKH OJM3KUX COPTOB, YTO TOBBICUT
3¢ GEeKTUBHOCTH CeNeKIIMOHHOr0 mporiecca [10, 11, 12]

B 2011 romy IITHMUY 3akimoumn JOTOBOP O COTPYAHUYECTBE C
VYHuBepcuteroM OBpH Ban Je DccoH (PpaHuus), B paMKax KOTOPOTO COTPYIHHUKHU
nabopaTopuy TPONLIM CTOXKUPOBKH B Jlabopatopuu pacTUTETHHON TEHOMUKH
(URGV- Unite de Recherche en Genomique Vegetale, INRA) 1o uccienoBaHuio
IeHOMOB BHJI0B poja Populus. B cooTBeTCTBHHU € JTOrOBOPOM MPOBEIACHO HU3yUCHHUE
reHOB OMOCHUHTE3a JIMTHUHA W aHAJIN3 HYKJICOTUIHBIX MOJUMOPGU3MOB TPEX BHUIOB
poxa Populus. Brnepsbie omnpeneineHbl HYKICOTHIIHBIC IMOCIEIOBATSILHOCTH TISTH
I€HOB TOMNOJIA JPOXAIIero M pa3padOoTaH OPUTMHAIBHBIA MOAXOJ JETEKIUU U
BeisiBiIcHBl SNP - (Single  Nucleotide Polymorphisms) B mocnemoBaTenbHOCTSIX
M3YUYCHHBIX T€HOB, OMPENEJICHbl MX MO3UIMM B TeHaX W uX 4actota. I[IpoBenen
cpaBHUTENbHBIA aHanu3 dacTtoT SNPsS P.tremula ¢ wacroramu SNPS nByx apyrux
Bua0B poxa Populus. YcraHoBiaeHO, 4TO y TNEPMCKHX MOMYJSIUKA BUAOB POAA
Populus ypoBeHb HYKJICOTHIHOTO MMOJUMOp(H3MA BBIIIE, YeM B H3YYCHHBIX
MOMyJISIIUSIX STUX BUIOB B EBpome. s waeHTHGUKAIMK HA TOMYJISIIMOHHOM
YpOBHE BIIEpPBbIC IOKa3aHa HEOOXOAMMOCTHh HCIIOJIb30BAHUS KaK MUHHUMYM JIBYX
TUIIOB MOJICKYJISIPHBIX MAapKEpPOB, UTO SBIISAECTCS OPUTMHAIBHBIM JUIsI MCCIEAOBAHUM
JIPEBECHBIX BUJIOB PACTCHHM, a UMEHHO pexkomeHaoBaHbl ISSR- u SNP-mapkeps
[13,14]. B 2014 romy B TocymapctBeHHOM peecTpe uszo0OpereHuii PD Obut
3aperucTpupoBaH nateHT Ha uzobpereHue PO Ne 2505956 «Criocod MoJeKyIIsSIpHO-
TFeHETUYECKON MIeHTU(DUKAIIMY TOMYJISIUUNA JPEBECHBIX BUJIOB PACTEHUIN.

Cotpynnukamu saboparopuu  «MoJeKyasipHOW OWOJOTUM U TEHETHUKU»
IpOBEJIEHa OrpOMHAas padoTa MO U3YYEHHUIO JIPEBECHBIX M CEIbCKOXO3SHCTBEHHBIX
BUJIOB PACTEHUH C HCIOJB30BAHUEM PA3JIMYHBIX MOJEKYISIPHO-TEHETHYECKUX
meTonoB. IlpoBeaeHa MoJeKyIsIpHO-TEHETHUECKash WACHTU(PUKALMS OCHOBHBIX
J1ec000pa3yoNIMX BUJIOB PACTCHHUIA.

bubauozpaguueckuit cnucok

1. Boronnikova S.V., Tichomirova N.N.,Dribnokhodova O.P. Kokayeva Z.G.,
Gostimsky S.A. Analysis of DNA-polymorphism of the relict species of Ural large-flowered foxglove
(Digitalis grandiflora Mill.) inferred from RAPD- and ISSR-markers // Russian Journal of Genetics.
2007. Vol.43, Ne5. P.530-535.

2. Boronnikova S.V. Genetic Variation in Ural Populations of the Rare Plant Species
Adenophora lilifolia (L.) DC. inferred from ISSR-markers // Russian Journal of Genetics. 2009.
Vol. 45, Ne5. P. 573-576.

3. Boronnikova S.V., Kalendar R.N. Using IRAP-markers for Analysis of Genetic
Variability in Populations of Resource and Rare Species of Plants // Russian Journal of Genetics.
2010. Vol. 46, Nel. P. 36-42.

63



4. bopounuxosa C.B. MonexynapHno-eenemuyeckas uoenmugpukayus u nacnopmuzayus
PeOKUX U HAXOOAWUXCS NOO YePOo30U YHUUMOI ceHus: 6u0oe pacmenutl. Ilepm. yu-m. Ilepms, 2008.
120 c.

5. boponnuxosa C.B. Monekynapuoe mapkupoganue u ceHemuueckas nacnopmu3ayusl
PECYPCHBIX U peOKUX U008 pACMeHUli C Yeavblo ONMUMUAYUU CO-XPAHEeHUs Ux 2eHOopoHO08 //
Aepapuwiii secmuux Ypana. 2009. Ne2 (56). C. 57-59.

6. boponnuxosa C.B. Texnonozus uoenmuguxayuu u OyeHKU coOCmosHus 2eHOPOHO08
pacmenuii // Aepapusiii eecmuux Ypana. 2009. Ne§ (62). C. 71-74.
7. Svetlakova T.N., Boboshina 1.V., Boronnikova S.V., Nechaeva Yu.S. Ecological and

genetic analysis of population structure Populus tremula L. in Perm region // Russian Journal of
Genetics. applied researches, 2013, Vol. 3, Ne 5, pp. 382-387.

8. boponnukosa C.B. MonekynapHo-ecenemuyeckuii aHaiu3 u OYeHKa COCMOSHUS
2enoghon0oe pecypcnuix 61006 pacmenuil Ilepmcrkoeo kpas: monoepagus. Ilepm. eoc. Hay. uccreo.
yu-m. [lepmw, 2013. 239 c.

9. Heuaesa [0. C., benvmwkosa H. H., Ilpuwnueckas A. B., Tatiman K. E.
Onmumuzayusi memooux evioenenus JTHK nekomopulx x6otiHvlx 6udoe pacmenuii Ilepmckozo kpas
/) Mamepuanvl mexcoynapoonot Hayunou ronpepenyuu «Cunme3 3HAHUL @ eCMeCmEeHHbIX
Haykax. Pyonuk 6yoyweeo: npoekmol, mexnonozuu, obopyoosanuey. Illepmo, 2011. C. 278-282.

10.  Bobowuna HU.B., bopounuxosa C.B. Annenvnvie sapuanmuvr Waxy-cenog copmos
nuieHuybl MASKOU, 6030envieaemvix 6 Ilepmckom Kpae u 6 Pecnybnuxe bawxopmocman //
Basunosckuii srcyprnan eenemuru u cenexyuu. 2013. T. 17, Ne 3. C. 535-540.

11. bobowuna U.B., boponmnuxosa C.B. H3zyuenue ecenemuueckoco noaumoppusma
Hexomopwix copmos Triticum aestivum L. ¢ ucnonvzosanuem 1SSR-maprepos // Aepapuwiii 6ecmmuk
Vpana. 2012. Ne 5 (97). C. 19-20.

12.  Bobowuna U.B., bopounuxosa C.B. Hoenmughuxayus nepcnexmusnvlx 011 Ypaia
COpMO8 NUIEHUYb MASKOU C UCNOIb308AHUEM MENCMUKPOCAMENTUMHO20 AHATU3A NOAUMOPDUIMA
JHK // @ynoamenmanvusie uccredosanus. 2013. Ne 6 (y. 1). C. 92-97.

13. Ceemnakosa  T.H.,  boponnuxosa  C.B.  bobowuna UB. Jlemexyus
oononykneomuonvix 3amen (SNP) 6 cenome Populus tremula L. ¢ Ilepmckom kpae // Becmmuk
ouomexnonoeuu u gusuxo-xumuueckou ouonoeuu umenu FO.A. Osuunnuxosa. 2012, T.8. No2.
C. 42-46.

14, Ceemnaxosa T.H., bobowuna U.B., boponnuxosa C.B., Heuaesa F0.C. Dxonoeo-
2eHemudeckuti ananuz nonyasyuonnou cmpykmypsl Populus tremula L. 6 [llepmckom kpae //
Oxonocuueckasn eenemuxa. 2012. Buin.3. C.22-21.

64



VJIK 502.504

C.A. IBunckux ', O.B. Japuenxo ', O.A. Bepe3una 2

! ITepMckHil TOCYapCTBEHHBIM HALIMOHAJIBHBINA HCCIIEI0BATEIbLCKUN
YHUBEPCUTET

2 EcrecTBeHHOHAYyYHBIM UHCTUTYT, [ IepMCKHI TOCYAapCTBEHHBIN
HallMOHAJIBHBIA UCCIIEI0BATENLCKAN YHUBEPCUTET

HAYYHO-UCCIIENOBATEJIbCKASA TABOPATOPUA KOMIIJIEKCHBIX
NCCIEAOBAHUU BOAOXPAHUJINIL

Ilpusedena Kpamkas ucmopus pazeumusi  HAY4HO-UCCIe008AMENbCKOU
Jabopamopuy KOMNIEKCHbIX UCCIe008AHUL B00OXPAHUIULY U e€ Hacmosuee.
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THE RESEARCH LABORATORY OF COMPLEX INVESTIGATIONS OF
RESERVOIRS

Gives a brief history of the development the research laboratory of complex
investigations of reservoirs and its present.

Keywords: reservoir, ecological condition water resources, river bed
processes, investigations, waterworks, hydrobiology

[Io pemennto Ilepmckoro CoBHapxo3a mnpu IlepmMckoM rocynapCTBEHHOM
yHUBepcuTeTe Ha 0aze kadenpsl ¢usnuecko reorpaguum B 1961 1. OblIa
OpraHU30BaHHA X0370TOBOPHAs J1a00paTOpUs BOJOXO3SIICTBEHHBIX MTPOOJIEM.

Opranuzatopamu jnaboparopun Osutn FOpuit Muxaiinosuu Marap3un, Urops
AnekcangpoBud Ileuepkun u Anekcanap Cepreesuu lllknsieB. Bo3rnaBun HOBoE
Moipa3iesieHne MOJIoJo Kauauaat reorpaduyeckux Hayk FO.M. Matap3uH.

JlabopaTopus Obuta co3maHa IS PEHICHUS BOJOXO3SIMCTBEHHBIX MPOOIEM
BO3HUKIIMX B TO BpeMsi Ha OypHO pa3BHUBAIONIUXCS Mpeanpusatusx Illepmcko-
Kpacuokamckoro u ConnkaMcko-bepe3HHKOBCKOTO MPOMBIIUICHHBIX y371ax. PaboTh
HOCWJIM TIPUPOJOOXPAHHBIN XapakTep, TJIaBHAs 3ajaua 3aKJII04ajach B TOM UYTO OBl
yoepeur p.KaMy u €€ mpuUTOKH OT 3arpsi3HEHHs] CTOYHBIMH BOJAMH MPEIIPHUSATHH.
[IpueMHUKOM CTOKOB 4acTO CTaHOBWIOCh KaMckoe BOJOXpaHUIMIIE —
3aperynupoBaHHbil ¢ 1954 r. yudactok p.Kamsl ot r.lepmu o ycres p.Buiepst,
OTJIMYABIINICSA UCKYCCTBEHHO 3aMeJICHHBIM BOJI00OMeHOM. B cBsi3u ¢ aTuM Oosee
AKTUBHO CTaJO M3Yy4yaThCsi BOAOXPAHWIMILE - BHYTPUBOAOEMHBIE NPOLIECCH B HEM,
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XUMUYECKUN COCTaB BOJbI, a TaK >X€ MEXaHW3M pa30aBJICHHS MPOMBIIICHHBIX
CTOKOB. B mccienoBaHusx BOJOXpaHUIMIL BBIIETUIOCHh TPU OCHOBHBIX HAMpPaBIICHUS
— TUJIPOJIOTUYECKOE, THIPOXUMUUYECKOE U THIPOTE€0IOrHYECKOE.

B 1974 r. naGopatopusi BOJOXO3SMCTBEHHBIX IpoOJieM BoOIJIa B COCTaB
EcrecTBeHHOHAyYHOTO MHCTUTYTA, a B Jekabpe 1977 r. mpou3onuio o0beIuHeHNE e
co crapeimei Jlaboparopuelt HUXTHOJOTHMHM U TuApoOuonorud. OOHOBIEHHAS
nabopatopus cTaja Has3biBaThes JlabopaTopueil KOMIUIEKCHBIX HCCIEAOBaHUN
Bonoxpanwmi (KMB). Hayanoe pykoBoacTBo ocymiectBisiv nmpodeccopa kademnp
YHUBEPCUTETA KO.M. Marap3uH, N.A. Ileuepkun, E.A. 3uHOBbBEB,
M.C. AnekceBHUHA.

['maBHOM 3amaueit 0ObeIMHEHNS OBLIO PACITUPEHUE KOMIUIEKCA HAyYHbIX
MCCJICIOBAHHM BOJIOXPAHUIIUII M YCUJICHUE KOOPAMHAIIMY B paboTe.

C romaMu moJioKeHHUE J1a0opaTOpUM YKPENUiIoCh B HAYYHOM MHUpE, OHA cTaja
OJHOU M3 BeAylmMX B Poccuu 10 M3y4EHHIO MCKYCCTBEHHBIX BOJOEMOB. IlepMckas
IIKOJIa TUAPOJIOTOB MOJyYnIia MPU3HAHUE U 32 PYOEIKOM.

bonee yem 3a mosnBeka ObLI cOOpaH OrPOMHBIN (DAKTUYECKUN MaTepuall 1o
CTAHOBJICHUIO, PA3BUTHIO U (PYHKIIMOHUPOBAHUIO MAJI0 M3YYEHHBIX Ha TOT MOMEHT
HMCKYCCTBEHHBIX BOJOEMOB. MHOTHE COTPYAHUKH 3alllUTHIM KaHAUAATCKUE U
JTOKTOPCKHE TUCCEPTAIIUU, UCTIONB3YS 3TU MaTepHUAabI.

Hanbonee 3HauMmbie NpUKIagHbIE pa3pabOTKU JiabopaTopuu: pa3padboTka
CxeMm palMOHAJIBHOrO MCHOib30BaHUsI Kamckoro m BOTKMHCKOrO BOJOXPaHUIIUI
(coBmecTtHO ¢ «I'uaponpoexrom» um. C.5. Kyka, r. MockBa), cocTaBiieHH€e MPOTHO3
KaduecTBa BOAbl HuWKHEKaMCKOro BOJOXpaHWIMINA (COBMECTHO C (huimamom
«I'maporpoextam» um. C.A. Kyka, r. Camapa), wu3y4eHHE IMOCIEICTBUMA
TUTAaHUPYEMOI Tepedpocku cToka ceBepHBIX pek (p. [leuopa uepes Kamy, Bonary) B
Kacnuiickoe mope (CoBMecTHO ¢ MTHCTUTYTOM «COI03TUAPOBOIX03» I.MOCKBa).

[[Inu Toabl, CMEHUJIOCHh HU OJTHO MOKOJIEHUE COTPYIHUKOB Jlabopatopuu. Ho u
B HOBOM XXI| Beke nabopatopusi KUB cymiectByer U mpomomkaeT HCCIEAO0BaTh,
M3y4yaTh ¥ HAaXOJIUTh CBA3U U 3aBUCUMOCTH B MPUPOIHBIX SIBJECHUSX, B YACTHOCTH B
HMCKYCCTBEHHO CO3/IaHHBIX BOJIOEMAX U OKPYKAIOILIEH UX CpeJIe.

OCHOBHBIMM HayYHBIMH HAIIPABJICHUSMH B HACTOSAILIEE BPEMS SIBJISIOTCS:

o KomniekcHbie ncclieIoBaHusl BOJOXPAHWIUII U OLIEHKA UX BIUSHUS Ha
IPUPOAY MPUIIETAIOIIUX TEPPUTOPHIA;
o Bo3HukHOBEHHE PUCKOB HAa BOJHBIX 00BEKTAX.

3a mocnegHWE JECATWICTHE OBLTM  TPOBEACHBI  (PYHAAMeEHTAJIbHbIE
HCCJIEIOBAHMS TI0 PA3IMYHBIM TEMATHKAM:

- TeopeTndeckrne OCHOBBI OIIEHKH YCTOWYHMBOCTH PEYHBIX pycesl, OeperoB u
JI0%a BOJIOXPaHMIINIII;

- CucreMooOpazyromias pOJIb TUIPOJIOTHYECKOTO pexuMa B
(GYHKIIMOHUPOBAHUH M PA3BUTHH T€OAMHAMUYCCKUX TPOIECCOB HA BOJTOXPAHIIIHUIIIE;

- CUCTEeMHBIA TOAXOA K Pa3BUTHIO M (DYHKITMOHHPOBAHUIO MOP(OIOTHICCKU
000COOJICHHBIX YYaCTKOB KPYITHBIX BOJTOXPAHHUIIHIIL;
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- Pa3paboTka  OCHOBHBIX  TIOJIOXKEHUU  KOHIENUIMUU  BO3HUKHOBEHHS
HKOJIOTUYECKOTO pUCKa HAa BOAHBIX OOBEKTAX U €0 BIMUSHUS HA KU3HEIEATEIbHOCTD
HACEJICHUS.

B nepuoa ¢ 2000 o 2010 a.r.H., npodeccopom A.M. KomsieBsiM pazpaboTaHa
METOJAMKA OLCHKH MAapaMeTPOB CTOKA HEM3YYEHHBIX PEK IO CBA3M PacXxoa0B
BOJBI M IJIOIIAAU BOX0cOOpoB. CyTh €€ 3aKirodarcs B TOM YTO, IPU ONPEACICHUN
XapaKTePUCTUK CTOKA HE M3YUYEHHBIX PEK, KOTOPBIX B Halllel cTpaHe OOJBIIMHCTBO,
MPUMEHSIIOTCSL  JIOKAJIbHbIE JMIIUPUYECKHE 3aBUCHUMOCTH C  HMCIOJIb30BAHUEM
uHDOpMaIMU TO HCCIEIyeMBIM peKamM-aHajioraM. BMecTo peKoMEeHIyeMbIX
o(DUIMATEHBIMU HOPMATHBAMH CBSI3eH MOAYJICH CTOKA peK (11/¢ KM®) ¢ ILIOM[AfbI0 HX
BOI0CGOPOB TIPEUIOKEHA CBA3b Pacxoa Bobl (M°/c) — rromas. IIpuMeHeHne 3Toro
BHJIa CBSI3EH MO3BOJIMJIO TIOKA3aTh (PU3UUYECKYI0O HEOOOCHOBAHHOCTH METOJIa OIEHKH
FOTOBOT'O CTOKA PEK apHUJIHOW 30HBI HEMPABOMEPHOCTh MHOTOKPATHOTO 3aBBIIICHUS
Iomaaei BoA0CcOOpOB, TOJOBOM M MUHUMAJIbHBIA CTOK C KOTOPBIX HOPMAaTHUBAMHU
PEKOMEHAYETCS CUMTATh Aa30HAJBHBIM M 4YTO CaMoO€ [IJIaBHOE, JI0Ka3aTh
HECOCTOSATENIbHOCTh TEOPUH PEAYKIIUU MOIYJIEM MaKCUMAJIBHOTO CTOKA MO TUIOIIAIH.
[Tocneqnee mMO3BOIMIIO BIIEPBBIC NMPUMEHUTH KapTorpadupoBaHHE ITHUX MOJYJICH B
npejiesax paBHUHBI U MCIOJIB30BaTh WX CBSI3M CO CPEAHEH BBICOTOM BOJOCOOpa B
ropax. AHaJiM3 3TUX CBSI3€il BBISIBWJI U HOBBIE 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOTO
pacnpenesnieHuss MaKCUMalbHOrO CTOKa. BCE 3TO 1mO3BOJSET, B KOHEYHOM HTOre
MpoIIIe U HAAEKHEE KaK CPEIHUI rOJOBOM CTOK, TaK U €ro 3KCTPEMaJIbHbIC 3HAUEHUSL.
Teopernueckoe 00OCHOBAHWE METOAMKH, W PE3yJIbTaThl €€ TPUMEHEHUS IS
paBHUHHBIX pek (TromeHckast 061acTh) MpUBEIEHB B MOHOTpaduu, OMyOIMKOBAHHOMN
Ha cpenctBa PODU. B mocnenyronux MmyONHMKanusax M3JI0KEHBI Pe3yIbTaThl
MIPOBEPKH METOJMKHU IO JaHHBIM O CTOKE TOPHBIX pEK ceBepo-3amanHoro Kapkasza
(p.Kybanr u YepHomopckoe mobepexbe). MeToauka aapecoBaHa IMPOSKTHBIM
MHCTUTYTaM JUIsl UH)KEHEPHO-T€0JIOTHYECKOT0 00OCHOBAHUS MTPOCKTOB COOPYKEHUM
Ha Oeperax peK, a TaKXke IMEepPEeXOJO0B YEepe3 PEKU Pa3IMUYHBIX KOMMYHHUKAIUH.
CeneHus 0 MPAKTUYECKOM MPUMEHEHUHU METOJIMKH, KaK aIbTePHATUBHOMN, UMEIOTCS
noka Toibko 1o TromeHckol oOmactu. OLEeHKa SKOHOMUYECKON 3((EKTUBHOCTH
METOJIUKH TpeOyeT JOMOJHUTEIHLHOTO BPEMEHU

He wMeHee BaxkHON cocTaBisAmOmIed s J1abOpaToOpuM BCErja SBISJIUCH
NPUKJIAAHbIE HCCAeA0BaHUsA. MOXHO BBIJICTUTh HECKOJIbKO HaNpaBlICHUU W
MIPUBECTU MTPUMEPHI HEKOTOPHIX padOT MO KaKJOMY U3 HHX.

1. Hanpasyienune — BogHble pecypchl, BOXONOTPedJIeHHE U BOJOOTBEACHHE.

Hayunaa ouenxka 3K0102U4ecK020 COCMOAHUA 600HBIX PECypcoé 0JiA ueJieil
6000noav3oeanusn (na npumepe Ilepmckoii oonacmu)

Ha ocHoBe aHanm3a COCTOSIHUS TOBEPXHOCTHBIX M MOA3EMHBIX BOJ IO
KOJINYECTBEHHBIM M KAa4E€CTBEHHBIM ITOKA3aTEIsIM JaHa OLIEHKAa 3KOJOTHMYECKOTO
COCTOSIHUSI BOJIHBIX PECYpPCOB ISl 1ieJiel BOJIonoib30BaHus. OlleHKa BBIMOJHEHA Ha
npumepe [lepmckoii obmactu. PaspaboTranbl HaydHO 0OOCHOBaHHBIC PEKOMEHIAINH
M0 ONTHUMU3AIUU CUCTEMBI BOJOOOECIEYCHHOCTH HACEJICHHSI U IO OPraHu3alu U
BEJICHUIO SKOJIOTMYECKOT0 MOHUTOPUHTA BOJIHBIX PECYPCOB.
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Pexomenmanmu HOCAT yHWBEPCAIBHBIA XapaKTep W MPUMEHUMBI Ha JHOOBIX
Ipyrux teppuropusx Poccurickon denepanuu.

Co3oanue peecmpa 600HbIX 00beKmMO06 (NPY006 U 00600HEHHBIX KAPbEPOB) 2.
Ilepmu

[IpoBenen cO6op u aHanu3 (HOHAOBBIX MAaTEPUATIOB MO BOAHBIM OOBEKTaM T.
[lepmu. OOcnegoBaHbl BOAHBIE OOBEKTHI HAa MECTHOCTH C OIpPEACNIEHUEM UX
MECTOIIOJIOKEHUS, B TOM uMcie KoopauHaT. CocraBieH peecTp IMpyAoB U
00BOJIHEHHBIX KaphepOoB Ha Tepputopuu r. [lepmu.

2. Hampasienue — PyciioBble mnpomecchbl M OIEHKA BO3ACHCTBUS HA
OKPY:KaIoUIYI0 cpeny

/Ino yznyonenue p.Heposa ¢ Kapacaiickom paiione u p. Iluze Ilepmckozo
pauona Ilepmckozo kpas

JlaHbl HWCXOAHBIC THAPOJOTHYECKHE XaPAKTEPUCTHKU BOJHOTO OOBEKTA.
OnpeneneHbl ypOBEHb BOJABI M PACXObl MPHU MPOXOKAECHUM MaBOAKOBBIX BOHA 3%
00€CIeYeHHOCTH, a TaKXe CKOPOCTHM IOTOKa B pycie W Ha mnoWMme. Pacuer
BEPTUKATBHBIX U TOPU3OHTAIIBHBIX JehopMaIuii

Ouenka nocneocmeuit pycnopezynupyrowux meponpuamuii Ha p.Coliga 6
paiione 0. /[eitko6o u 6nuAHUA UX HA YPOBEHHDLI PEIHCUM DEKU

OmnpeneneHbl KOOPAWMHATHI MPOJOJBHOTO MPOGUIsS BOJHOW MOBEPXHOCTH
p.ChlBa TIpU paclIMpeHUU pycia Ha MpaBoOepekHON MmoiiMe B paiioHe 1.JleiikoBo.
JlaHa olleHKa BO3JEUCTBHs paclIMpEeHus pycila B panoHe 1./[elKOBO Ha pycClOBOU
npouecc p.CruiBa.

Hayuno-mexnuuecxkoe 0060crnosanue pyciopezyaupyrouux paoom

[IpoBeneno oOcienOBaHWEe YYaCTKOB BOJHBIX OOBEKTOB B bapabiMckom,
BonbmiecocnoBckoM u Ilepmckom paiionax: pp.bapaa, CocnoBka, Or u Kynrypka c
doTodukcanmeld W CoCTaBIeHHEM akTOB oOciemoBanus. [IpoBeneHbl pacyeTs
TUAPOJIOTUYECKUX U TUJPABINYECKUX XapaKTEPUCTUK: (PaKTHUUECKas M pacyeTHas
IPOIYCKHAsl CIIOCOOHOCTh pycesl BOAOTOKOB; MaKCHMaJIbHBIE pPacX0Jibl BECEHHETrO
MOJIOBO/IbSl U JIOK/IEBBIX MAaBOJKOB BBICOKOW OOECIEYEHHOCTH AJI CTBOPA KaXJA0ro
HaceJlleHHOro  nyHkra. OuneHeHa HEOOXOAMMOCTh M 3KOHOMHYECKas
L[EJIECOO0PA3HOCTh BBIMIOJIHEHUSI PYCIOPETYIUPYIONIMX pPaboOT Ha HCCIEAYEMbIX
ydacTKax BOJIHBIX 00bEKTOB. [IpoBe/ieHO paHKUPOBAHUE YYACTKOB MO OYEPETHOCTH
MPOBEICHUS PYCIOPETYIUPYIOMUX PadOT.

Ouenka e6auAHuUA O000bIYU NECYAHO-ZPAGUIHON CMecU HA U3MEHEHUe
2UONPONIOUUECKO20 pexcuma HuxcHe2o o0vepa Bomxunckou I'IC (na yuacmke
naomuna — bannwit nepexam)»

Pa3zpaboTka MecTOpOXKIECHUN HEPYIHBIX CTPOUTEIBHBIX MAaTEpPUAJIOB BEAECTCS
Ha yuyacTke p. Kambl B HmxHeM Obede Borkunckoit '9C Ha paccTosaun 7-8 KM OT
IUIOTHUHBI, YTO MOXET CO37aTh yrpo3y O€30MacHOCTH IUIOTHHBI, U3MEHUTh PEXKUM
cOpoca BOIBI, YCWIHTH JedopmManuy pycia Ha HWXKeNeKaux ydactkax. Jlng
0OBEKTUBHOW OLICHKHU CTENEHU BIHSHUSA pa3padorok [1I'C B mpoiiom, HaCTOSILIEM U
Oynymem onpeneneHsl: 1) ocodenHoctu PII ma ywactke 3a roabl padotel ['9C u
no0brun [1I'C; 2) nmpocTpaHcTBEHHO-BpeMEHHOM XapakTep BeaeHus a00wuu 111°C; 3)
BJIMSTHUC HA PYCJIOBBIC AeOopMaIiii caMOi TTIOTHHBI.
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3. HampaBienue — I'maposorudeckoe 00OCHOBAHWE H3BICKAHMN O[]
CTPOUTEIHCTBO

T'uoponozuueckue uccneoosanusn p./lanunuxa ¢ muxkpopaiione /lanunuxa-1
/3epocunckozo paitona 2.1lepmu

BbINOMHEHO M3y4YeHUE THUAPOJOTHYECKOro pexuma  p.JlaHmnmxa u JaH
OpPOrHO3 BO3MOXKHBIX jAepopMauuii pycna. Omnpenenenst ypoBau 1% u 10%
00€CleYeHHOCTH UM  ONTHMallbHble mapameTpsl pycina  p.Jlanunuxa  ans
MIPOCKTUPOBAHKS MEPOTIPUSATUH TIO 0JIar0yCTPONCTBY TOTMHBI PEKH.

Hayunoe o6ocnosanue co30aHusA UHHCEHEPHBIX COOPYIHCEHUIl 8 aKeamopuu
Kamckozo eodoxpanunuwa» no odvekmy «Cmpoumenbcmeo u 00ycmpoiicmeo
NOUCKO0BO-PA38€00UHBIX CKEANCUH 3bIPAHCKOU CIMPYKHLYDbL)

[lenb paboThl - HaydHOE 0OOCHOBAHME CO3/IaHUS TEXHOJOTUYECKON TUIOIIAIKU
Ha akBaropuu Kamckoro BOJOXpaHWIMIIA, IMPOBEACHHUS ITOMCKOBO-Pa3BEIOYHBIX
paboT Ha 3bIPSHCKON CTPYKTYpPE U 1aMObI C MOCTOBBIM NIEPEXOJ0M, COSAMHSIIONIEH ee
c Oeperom Bogoema. PaccMOTpeH COBpPEMEHHBIM THAPOJIOTHYECKHUI (YpOBEHHBIM
peXUM, pacxoAbl BOAbBI U  BOJOOOMEH, CKOPOCTHOHM, BETPOBOJHOBOM U
JEAOTEPMUYECKUN PEXUMBI) U XUMUYECKUNW COCTaB BOJIbI MCCIEIYyEMOro y4dacTKa
BOJOXPAHWIIMINA; BOINPOCHl HXTUOJOTMM U ruapooduonoruu. [lana oneHka
AKKyMYJIALMU HaHOCOB. [Ipoananu3upoBaHbl BOIIPOCHI YCTPOUCTBA TEXHOIOTUUECKOU
IUIOIIAJKA, €€ KOH(PUrypalluu W TEeOMETPUYECKHUX pPa3MEepoB; YCTpOWCTBa
COCIMHUTENLHON JaMOBl C MOCTOBBIM TIEPEXOJOM, €€ KOHQUTypalud W
Ir€OMETPUYECKUX pa3MepoB. PaccMOTpeHbl BOIPOCHI 3alIUTBl TEXHOJIOIMYECKOM
TJIOMIAJIKA U COCTMHUTEIIHON 1aMObl OT JEHCTBUS BOJH M T€UEHUMN, B YACTHOCTU —
oTpesiesieHUE TUIIa U cioco0a BO3BEICHUS O€pPEro3alIuTHBIX COOPYKEHUH.

4. HanpaBJsienue — I'mapoTexHnueckue cOOPyKeHH sl

Oocnedosanue IKCNIYamayuoHHO20 COCMOAHUA U YPOGHA 0e30nacHocmu
2UOPOMEXHUUECKUX COOPYIHCEHU

[TpoBeneHo oOce 0BaHUE IKCIITYaTalIMOHHOTO COCTOSIHUSI TUAPOTEXHUYECKUX
coopyxenuii (I'TC) 20 npynos IlepMckoit 061acTH Ha MpeaMeT TOTOBHOCTH UX K
npoiycky nojioBoabs BecHoit 2005 r. [To pe3ynpTaTam oOcneaoBaHMs TaHO KPaTKoOe
ONMKMCAaHUE€ B BHJI€ NOSICHUTEIbHOW 3aMHUCKU JJIs BCEX MPYJOB, IJ€ OTPAKEHBI
CJIeyIOIIME JIaHHbIE: COCTaB, KOMIIOHOBKAa COOPY>K€HUW HAmoOpHOTro (POHTA;
BBISIBJICHHBIE Je(PEKThl U TOBPEKACHUS, MEPONPUSATUS IO MPOMYCKY IMOJOBOIBS.
BrinonHeno o0OcnenoBaHue TEXHHUYECKOTO COCTOSHUSA 11 TUApOTEXHUYECKUX
CoOpykeHuil - mnpyaoB YepHymmHCKOro paiiona. Pa3paGoTtansl MepomnpusrTus,
HampaBJieHHbIE HA O0ecrieueHue UX OE30MaCHOCTH.

T'uoponozuueckoe oodocnosanue eoccmamnosienus Yepmosckozo npyoa 6
Hnovunckom paiione Ilepmckoii oonacmu

BbInonHeHO ruaposiornyeckoe O0OOCHOBAaHME BOCCTAHOBJIEHMsI YepMo3cKoro
npyJa ¢ OTMETKOW rpeOHa BojocOpocHoro yctpoicrtea 107,5 M. Paccuutan
BOJOOOMEH MpyJa B pa3jM4yHbIE 1O BOAHOCTH TOJbl C YY4E€TOM TOJANOpa MpyAa
Bogamu Kamckoro Bojgoxpanwnuiua (mpu oTtmeTkax Bbime 107,5 wm). Jlana
COBpPEMEHHAs OLICHKA ¥ IIPOTHO3 KaYyeCTBA BOJbI U COCTOSIHUS OUOTHI.
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S5.HanpasJienue - 'uapoouoJiorus.

Pempocnekmugnulii ananu3 pe3yibvmamos Cyuiecmeyouseco MOHUmopuHza
6 oOacceuninax p. benasa, p. Bamka (3a uckiwouenuem meppumopuu Kupoeckoii
oonacmu), p. Uk u p. Kama na meppumopuu pecnyonuxu Tamapcman no
2UOPOOUOI02UYECKUM U ADUOMUYECKUM NOKA3AMENAM

AHanu3 pe3yJbTaToOB CYIIECTBYIOIIEr0 MOHUTOpUHTa B OacceitHax p. benas, p.
BsaTka (3a uckmouenueM tepputopun Kuposckoit obnactu), p. Uk u p. Kama Ha
tepputopun PecnyOnmku TatapcTan mo THAPOOUOTOTHYECKUM W aOMOTUYECKUM
nmokazatensiM.  Pa3paboTka pasmena «XapakTepUCTHKAa THUIPOOHOIIOTHYECKOTO
peXruMa BOJHBIX OOBEKTOB HA PACCMATPUBAEMBIX PACUYCTHBIX YYaCTKax» IMPOEKTa
HJIB mo 6acceitny p. bemas, p. Barka (3a uckmouenueM tepputopun KupoBckoit
obnactn), p.1xk u p. Kama na teppuropun Pecnny6nuku Tatapcras.

Ilposeoenue nayunvix ucciedo8anuii 3a cOCMoOAHUEM 600HBIX COOOULECME 6
30HAX BbLINYCKO8 HEOYUUW|eHHBIX CMOYHbIX 600 3A0 «Obvedunennana Kabdenvnas
komnanuay (evtnyck Ne 1 — pyueit FOxcuwtii I pemayuii Jloz, évinyck Ne 2 — pyueii
0e3 Hazeanusn) u onpeoeeHue no ux pezyabmamam yuiepoa, HAHOCUMO20 600HbIM
ouonozuueckum pecypcam

Onpeoenums I¢phekmusnocms polO03aAUUMHBIX YCIPOTCHE MEXHUYECKOZ0
s0003abopa «Byi»y 000 «JTYKOHTI-IIEPMb» pacnonocennozo na p. Byii

Tak e  COTPpYOHUKM  JTa0OpaTOpUM  3aHUMAIOTCS  OOIIECTBEHHOM
NEeATEeNbHOCThIO. [IpMHUMAIOT yyacThe B 3aceJaHUsAX HAyYHO-TEXHUYECKOTO COBETA
Kamckoro bacceitHOBOTO BOJHOTO yNpaBJICHHS, B MPOBEACHUU KOH(PEPEHIMI IO
TUAPOJIOTHH, DPA0OTalOT B KIOPU pa3IMYHBIX KOHKYpcoB: KpaeBoro KoHKypca
mKoMpbHUKOB «Yucrtass Boma»; B KoHkypce HaydyHO-HCCIIENOBATEIbCKUX PadOT
WKoJbHUKOB [lepMckoro paitoHa; B KpaeBbiX cOpeBHOBaHUSAX MIKOIbHUKOB «FOHBIN
re0JIOr» U T.[I.

OCHOBHBIMH MAPTHEPAMU JTAOOPATOPUU SIBIISTFOTCS:

o Ilepmckuit  LleHTp 1O  TMAPOMETEOPOJIOTMM M MOHUTOPHUHIY
OKpYXaroueu cpepl;

o MuHHUCTEPCTBO IPUPOIHBIX pecypcoB 1o [lepMckomy kpato;

. Kamckoe 6acceitHoBOe BOAHOE YIIPABJICHHUE;

o 3AO0 «IpoeKTHBIN HHCTUTYT PEKOHCTPYKIIUU U CTPOUTEIBCTBAY;

o VYrnpaBiieHre N0 3KOJIOTUU U MPUPOAOIOIL30BaHUI0 AIMUHUCTPALINH T.
[Tepmu;

) OOO HUIIIIITI «Hemxpay;

e 000 JIYKOWI-TIEPMb» ;

) 3A0 «O0beauHeHHas KabeabpHass KOMIIAHUS;

o 00O «Ypansckuit [IpoektHeiii Hayuyno-uccnenoarenbckuii THCTUTYT
HKOJIOTUM KOMMYHAQJIBHOTO W BOJHOT'O XO3SIIICTBaY.

3a mocnemnue S5 et corpyaHukamu JlaGopatopuu KWMB coBmecTHO €
Kadenpoil TUAPONOrMM M OXpaHbl BOJHBIX pecypcoB omyOiukoBaHbl Oonee 100
paboT, B TOM 4HCI€ B PELEH3UPYEMBbIX >KypHajaX, >KypHaiax u3 cnucka BAK,
cOopHHKaX KOH(EpPEHIMM, NHOCTpaHHbIX U3AaHuAX. OmyOinKoBaHbl 4 MOHOTpaduu.
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3a mocnegnue 5 net cotpyanukamu JlabGoparopun KUB coBmecTHO ¢ kadenpoii
THJIPOJIOTUU U OXPAaHBI BOJIHBIX PECYpCcOB omyOsmkoBaHbl Oonee 100 pabot, B ToMm
quclie B pelieH3UPYEMbIX JKypHajax, KypHanax u3 cnucka BAK [1, 4, 6, 7, 8, 10],
coopHHKax KoH(epeHIMi, WHOCTPAHHBIX HW3JaHUAX W3, B H3JaHUAX U3 CIIHCKa
Scopus [11] . Ony6smkoBanbl MoHOTpaduu [2, 3, 5].
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A.B. Konomies, 1.C. Konbuios, I1.A. Kpacuibnukos, U.B. Kycros
EcrecTBEeHHOHAYUYHBIN UHCTUTYT, lIepMCKril TOCY1apCTBEHHBIN
HAIlMOHAJIBbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

JIABOPATOPUSA N'EOJIOT'NYECKOI'O MOJAEJIMPOBAHUA
N ITPOI'HO3A (2006 - 2016 rr.)

B cmamve npeocmaenenvt Ooannvlie 0 HAYYHOU U HAYYHO-00PA30EAMENLHOLL
0esimelbHOCMU  COMPYOHUKO8 1ab0pamopuu  2e0102u4ecko20 MOoO0eluposaHus U
npoernoza EHU  T[ITHUY  (2006-2016 22.). Ommeuena  axmyaibHOCMb
DYHOAMEHMANbHBLIX U NPUKIAOHBIX UCCIe008aHull 1abopamopuu 6 obaacmu
2UOPO2EONI0UHECKO20 MOOCUPOBAHUSL, 2€03KOJI0SUYECKO20 KaApmMozpaghuposanusl,
2e0J102Uy4ecKkoll 6e30nacHOCmuU 20p0008 U 00BEKMO8 HeOPONONb30BAHUSL.

Kurouesvle crnosa: nabopamopus 2eonocuuecko2o Mooeiuposanus u npocHo3d,
2€09K0NI02Usl, 2e00UHAMUKA, 2UOPO2eOIocUsl, 2eOUHMOPMAYUOHHbIE MEXHOL02UU,
A3POKOCMO2€0102UYECKUE MEMOObL.

A.V. Konoplev, I.S. Kopylov, P.A. Krasilnikov, 1.V. Kustov
Natural Sciences Institute, Perm State University

LABORATORY OF GEOLOGICAL MODELING
And FORECAST (2006 - 2016)

The article presents information about scientific and scientific-educational
activities of the staff of the Laboratory of the geological modeling and forecasting,
NSI, Perm state University (2006-2016). The importance of fundamental and applied
researches of Laboratory on the topics of hydro-geological modeling, geological and
ecological mapping, geological safety of the cities and subsurface use objects is
marked.

Keywords: laboratory of geological modeling and forecasting, geoecology,
geodynamics, hydrogeology, GIS technology, remote sensing methods.

HayuHo-uccnenoBarenbckas J1abopaTopusi re0JI0rH4ecKoro MoIeIMpPOBaHus U
nporuosza (HUJI I'MII) cozmana 1 mas 2006 roga. 3aBeayromniuM JiabopaTopueit co
JHS €€ OCHOBaHus SBJSIETCS KaHaugaT TexH. Hayk KonomeB AJjekcanip
Brnagumuposuu. B nabopaTopuu co AHS OCHOBaHUS Takke pabOTaroT: C.H.C., K.I.H.
IT.A. KpacuibHHKOB, H.c. 1.B. KycToB, WH)XEHEP-UCCIIEI0BATEIb
C.A. Kpacunpnukosa, ¢ 2010 r. — B.H.c., A.r.-M.H. 1.C. Konbuios. IIpu coxpanenuu
OCHOBHOTO COCTaBa JlabopaTopuu B €€ paboTe B pas3iWyHble TOAbl MPUHUMAIU
y4acTHE W3BECTHBIC YYEHBIE JOKTOpa Teos.-MUH.HayK, Hpodeccopa B.D. Msrkos,
B.H. Ny6nsuckuii, I'.H. Jly6nsuckas, B.B. Cepenun, moktop TexH. HayK, mpodeccop
B.II. KonecHukoB, kanauaatsl Hayk B.B. Xponycos, A.M. IIpurapa, A.B. TatapkuH,

72


http://teacode.com/online/udc/55/551.24.html

H.E. MonowranoBa, M.A. baknanos, E.A.Boponunxuna, O.H.KoBun wu np.
bonpmiori  Bkiaxm  BHecnM — IpekpacHele  mporpammuctel  M.I. bapckuit  u
C.1O. JleBsTKOB.

Corpynauku HUJI I'MII paGoTaroT o MHOTMM HaNpaBJICHUSIM T'€0IKOJIOTHH,
WHXCHEPHOU T€O0JIOTUM, THUAPOrEOJOTUH, PETHOHAIBHOM MU MOUCKOBOM T'€OJIOTHH.
OcHOBHbIE HAay4YHBIC HAIlPaBJIEHUS W METOJbl MCCIECIOBAHUN BKIIOYAIOT B CeOs
TUAPOTE0JI0OTHYECKOE U reonH(pOpMaIlMOHHOE MoJenrpoBanue, 3D Busyanuszanus u
oOpaboTka re0JIOTUYECKHUX JAHHBIX CpeAcTBaMHU r€OCTaTUCTUKHU u
reOMH(POPMAIIMOHHBIX CHUCTEM, adPOKOCMOTCOJOTUYECKUE UCCIEAOBAHUS, U3YUCHHE
re0IMHAMUYECKUX aKTUBHBIX 30H MW Jp. [lpu mnpoBeneHMH BTUX U JPYrux
HCCIICIOBAHUI  pelaloTCcsl 33Jayd [0 Pa3JuyHbIM BHUJAM T€0JOTHUYECKOTO
KapTtorpadupoBaHus, IOUCKAM TMOJE3HBIX HMCKOMAEMbIM, TE€0IKOJIOTHYECKON W
WH)XEHEPHO-TEOJIOTUYECKOW OLIEHKE W IIPOTHO3Y TEPPUTOPHUM, T'EOJIOTHUYECKOU
0€30MacHOCTH TOPOAOB U 0OBEKTOB HEAPOIOJIb30BAHUS.

JlaGopatopuss TECHO COTPYAHMYAET C BEAYIIMMHU TMPEANPUATUIMU U
MHCTUTYTaMH TopHO-reonorudyeckoro npoduns Poccuu: umnctutytel YpO PAH,
OAO «Ypankamuity, 3A0 «Bepxnekamckas kanuiiHas komnanus», OAO
«IIepmreonnepya», OOO IlepmHUIINHeDTH, OAO «I'cokapra-Ilepmby, OAO
«lanyprus», 3YMK u np.

3a 10 neT cyiecTBOBaHUS KOJJIEKTUBOM JIa0OpaTOpUU B COTPYIHUUYECTBE CO
CHEeIUaINCTaMU Pa3IMYHBIX Kadeap YHHUBEPCHUTETa BBINIOJHEH OOJBIION 00beM
GyHIaMEHTAJIbHBIX W MPUKIAIHBIX paboT. B mepByr MOJOBUHY 3TOr0 Mepuoja
HakaruMBayica (aKTUUECKU W SKCIEpUMEHTAIbHBIA MaTepual, MmyOJuKallMoHHAs
aKTUBHOCTh ObLTa HEBBICOKAs — OBLIO OIyOJMKOBAHO TOJBKO 3 CTAaTbU B *KypHajax
BAK. Haubonee mnpoaykTuBHO B HayyHOM IulaHe Jiaboparopusi paboTaia B
nocienuue 5 net (¢ 2011 r.) — B 3TOT nepuoj ObUIN CclieTaHbl JECATKH JTIOKIAJ0B Ha
MEXTyHAPOTHBIX, BCEPOCCUUCKIX U PETHOHATLHBIX KOH(EPEHIHSIX, OMyOIMKOBAHO,
oonee 150 crareil B Hay4yHBIX *XypHajaXx B T.4. — 63 cTaTbu B PELEH3UPYEMBIX
xypHanax u3 circka BAK [10-76], Bemmio 7 monorpadwmii [1-7], 3amumens ogHa
KaHAUJaTCKas U OJIHA JIOKTOpCKasi qucceprauuu [8, 9].

OcHoBHbIe pyHIaMEHTAJIbHbIE PA0OTHI

* «Paspabomka KoHuenuyuu u MmMeXHUKO-IKOHOMUYECKUX COOOPANCEHU
KOMNIEKCHO20 0CBOCHUA RNPUPOOHO-PECYPCHOZ0 NOMEHUUANA NPOMBIUIECHHO-
IKoHomuueckux paionos Ilepmckozo kpasy (2006-2008 1r.)». OcHOBaHHME IS
BBINIOJIHEHUA - oOJsiacTHasg 1eneBas mporpamma «Pa3Buthe M HCHOJIB30BAHHE
MUHEpaJIbHO-ChIpheBOM 0a3bl Ilepmckoit 00, Ha 2003-2005 U Ha MEPCHIEKTUBY 0O
2010 r.», 3aka3uuk — MMHUCTEPCTBO NPOMBILLICHHOCTH W MPUPOJIHBIX PECYPCOB
ITepmckoro kpas. OtBercTBeHHbIN ncnoaauTens [1.A. KpacunbHUKOB.

[IpoBeneHHBIE WCCIENOBAHUS TO3BOJWIM OLEHHUTh IMPUPOIHO-PECYPCHBIN
MOTEHLIMAJ HepacmnpeaeleHHoro (oHAa TPUPOIHBIX PECypcoB Kpas Ha OCHOBE
nH()OPMAITMOHHO-aHATTUTHIECKUX CUCTeM (puc. 1) W maTh pEeKOMEHIAIMU IO €ro
KOMIUIEKCHOMY OCBO€HHIO. IIpuBeneHa xapakTepUCTHKa HNPUPOIHO-PECYPCHOrO
MOTEHLIMaja B pa3pe3e MyHUIUNAIbHbIX oOpa3zoBaHMil. [laHa OIleHKAa BBIJECICHHBIM
IPUPOITHO-PECYPCHBIM y3JIaM M MPOBEACHO UX PAHKUPOBAHHUE.
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Puc. 1. I'eoctaructudeckuiit MHOTO()aKTOPHBIN aHATH3
MPOCTPAHCTBEHHO paclpeieIEHHbIX MPUPOJIHBIX PECYPCOB

[To pesynpraTam pabGor II.A. KpacunbHUKOBBIM 3alUIeHa TUCCEpTaIUs
«MHpopmanioHHO-KapTorpaduyeckas MOJAENb KOMILJIEKCHONW OLIEHKH MPUPOIHBIX
pecypcoB IlepMmckoro kpas» Ha COUCKaHME YYEHOW CTENEHUW KaHJWJaTa
reorpadudeckux Hayk mo crenuanbHocTH 25.00.33 — Kaprorpadus [9]. Hayunsrii
pykoBoautens A.B. Konomes.

* «Konuenuyusa zeonozuueckour oezonacnocmu 2opooa Ilepmuy (2010 r.),
koHTpakT Ha HHWP ¢ nemapramMeHTOM IIJITaHUPOBAaHHUS W PA3BUTUS TEPPUTOPUHU
anMuHucTpanuu r. [lepmu.

B xone BeimonHeHus paboTel pa3paborana Konmenmus TreooruyuecKkon
6e3onmacHocTn ropona Ilepmu, B KOTOpOW TMOKa3aHbI TE€OJOTHYECKHE MPOOIEMBI
ropoga M MYTH HX TMPEOAOJCHUs, O0O03HAUCHbl MPUOPUTETHI B peau3aluu
Konueniumu. Pa3paborana  IIporpamMma  T€OJIOTMUYECKOTO  M3Y4YEHUS WU
kaprorpadupoBanus Ttepputopuu ropoga Ha 2011-2020 rogsl U JadbHEHIIYIO
MEPCIEKTUBY C CHUCTEMOM TPOTrPpaMMHBIX MEPONPUATUM - TEOPETHUUYECKUX,
METOJUYECKUX, TeOMH(DOPMAIIMOHHBIX, KApTOrpapUUYECKUX U OPTraHU3AIMOHHBIX
OCHOB CHCTeMbI Teojorudeckod Oe3zonmacHoctu T. Ilepmu (puc. 2). CocrapieH
KOMIUIEKT 0a30BbIX KapT Ha Tepputoputo r. Ilepmu macmrada 1:100 000: xapta
(akTHYEeCKOro Marepuana, TreoJoruvecKkas KapTa ¢ OCHOBHBIMH TEKTOHUYECKUMH
AJIEMEHTaMH, KapTa YETBEPTUYHBIX OTJIOXKEHUMU, oporuaporpaduueckas kapra C
AJIIEeMEHTaMu TeOMOPGOJIOTHH, KapTa IK30I€HHBIX I'€OJIOTMYECKHUX MPOIIECCOB, KapTa
TEKTOHUYECKOW TPELIIMHOBATOCTH U T€OJMHAMUYECKUX aKTUBHBIX 30H.

e «Paspabomka meopuu, memooo6 u MEXHONOZUI 6bIAGICHUA U
Kapmupoeanus 2e00UHAMUYECKUX AKMUBHBIX 30H, OWEHKA UX 6GIUAHUA Ha
UHJICEHEPHO-2e0/102u"ecKue u 2eoIkonocuueckue npoyeccory (2012-2014 rr.) — no
3amannio MuHoOpHayku Poccun. PykoBomurens Temsr — N.C. Kombuios.

74



dopMHUpOBaHUE CUCTEMEI ODecnevYeHusn reonorn4eckon 6e3onacHocTu
npu KOMNNEKCHOM OCCEOEHNU ropoaa

Ha OCHOBE KOHUENTYanbHbIX NPpHHUWNOB (BTaHHOCTh. CUCTEMHOCTL, NPUOPHUTETHOCTE, NEPBOOYEDEdHOCTE, ONTUMKHIAUNA W JOCTATOYHOCTD,
KOMMNEKCHOCTh, OG'I:QKTHEHOCTh: KpUTEepUankHOCTE, pe3yneTAaTHEHOCTE, AWHAMWYHOCTE 1 MHOFOquHKHl40H&HhHOCTh]

! 2

Co3agaHue eAUHON reoMH OpPMaLIMOHHON CUCTEMbBI FeONoruYecKomn cpeabl ropoaa.
dopmuposaHue 6a3bl AaHHbIX MO MeToAamM M o6 LeKTam

1

PYHKUYUOHANbHBIU aHaNu3 eeos10euYeckuX U mexHozeHHbIX hakmopoe, kayecmea U COCMOAHUSA eeonoauYyeckol
cpedbl U €€ UHKEHEPHO-2e0102UYeCKO U 3K0020-2e010eUYecKoll 06cmaHoeku
U ycmaHoeneHue npuYUHHo-cnedcmeeHHbIX ceasel

1

dopmupoBaHue reouHopMaLnoHHO-KapTorpadM4yecKon MOOEeNU Ha OCHOBe
npoBeOeHUs CUCTEMHbIX MepPONPUATUIA

TeopeTn4eckune n l' KpynHomacwratHoe
OpraHu3aLuoHHbIe MonuTopuHr KOMMINeKcHoe
OCHOBbI CO3AaHNSA CUCTEMBI COCToNHuAHCAD WHXKEeHEe PHO-TEONOorNYecKoe
reonormyeckon (reonornyeckon 1 re03KONMOorn4ecKoe
Ge30MacHOCTH ropoga cpeabl) KapTUpOBaHUe U NCClleAOBaHMs
!

[Mpo2HO3 UsMeHeHUA UHXeHepHO-2e010aUYeckol U 3K0N020-2e0M02UYeCcKol oGcmaHoe KU, ONacHbIX 2e0/102UYECKUX,
meXHOHQHQOdeIX npoyeccoe U 30H (o6bexmoe) C noebllWeHHbIM ColllanbHO-3KON0EUYeCKUM PUCKOM
EEepOAMHAOCMU E03HUKHOBEHUSA Ype3ebivaliHbix cumyayul npupodHo20 U MEXHO2EHHOZ0 Xapakmepa

e 2

anaBneHMe reonorn4eCKMM puckomMm U npoeegeHue NoriIMTUKKU
reonorn4yeckon 6ezonacHocTU ropona

Puc. 2. Cucrema nporpaMMHBIX MEPONTPUATHI IO YIIPABICHUIO I€0JIOTHUYECKUMHU PUCKAMU

B npornecce paboThl ObLIN BBHINOTHEHBI: COOp, aHAJIN3 MAaTEPHAJIOB U 3HAHUIM O
reoJMHaMU4Yeckux akTUBHBIX 30HaX (['A3), UHXEHEpHO-TEOJIOTHYECKUX U
re07KOJIOTMUECKUX TMpoIleccax; MPOBEACHO KapTorpaduyeckoe MoaenupoBanue ['A3
B Ppa3HbIX HWHXEHEPHO-TEOJIOTMYECKHX PpPETHOHAX U  YCIIOBHUSX, BBIIOJIHEHA
MpeABapUTENIbHAS OLEHKAa MX BIUSHHUS HAa UWHXXEHEPHO-TEOJOTMYECKUE U
IE€O0’KOJIOTUYECKUE  MPOLECChl;  cOCTaBieHbl  KapTtel ['A3  mpupomHbIX U
ypOaHU3UPOBAHHBIX  TEPPUTOPUI HA  OCHOBE KOMIUIEKCHOTO  HMHXKEHEpPHO-
re0JIOTUYECKOT0 M TEe03KOJIONMYECKOr0 aHaliu3a C HUCIOJIb30BAHUEM MAaTEpUAJIOB
KOCMHYECKHX ChEMOK U COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH (puc. 3).

JlanHast paboTa ObUla MPOJIOHTUPOBAHA B CIEAYIONIYI0 (YyHIAMEHTAIbHYIO
HUP:

* «3aKkonomepHocmu Gopmuposanua U NPOZHOZUPOEAHUE NPUPOOHBIX U
MEXHOZEHHBIX 2€0]102UYeCKUX cucmem 6 npouecce Hedponoavizosanusn» (2014-
2016 rr.) - mo 3aganuto Munobpuayku Poccun. PykoBogutens Temsl — B.A. Haymos,
otB. ucnonaurens M.C. KomwsuioB. Ocobennocteio 3toii HUP Obwio TO, WTO OHA
BBITIOJIHSJIACH  MHOTHMH  jtaboparopusimu  EHW  mo pasHeiM  HampaBlieHUSM
€CTECTBEHHBIX HaYK.

B xone pa6or, Bemonusiembrx HUJI I'MII, 6putn pa3paboTaHbl TEOpETUUECKHE
MOJIOKEHUSI HOBOI'O HAYYHO-TIPHUKIAJHOTO T€0JOTMYECKOr0 HAPABICHUS «YYEHHUE O
reoJIMHAMUYECKUX AaKTUBHBIX 30HaX 3eMJIM»; H3yuY€Ha MHUHEpareHu4yeckas,
r€09KOJIOTUYECKAsI, WHKEHEPHO-TEOJIOTHYECKasi poJib NeOJMHAMUYECKUX AKTUBHBIX
30H; pa3pabOTaHbl METOJIMYECKHE OCHOBBI  OOECHEUYEHHUS  T'€OJIOTMYECKON
0€30MacCHOCTH TEPPUTOPUIN U TOPOIOB.

75



pPMaLUOHHO-
YyecKue Mmoaenu
YeCcKOoro CTpoeHus,
WA U pecypcoB Heap
MepmMckoro Kpas

MpoexT peanuayerca Ha nnatg opme ESRI Arc GIS 9.7

Puc. 3. Kaprorpaduueckoe moaenupoBaHue IPUPOIHO-TCOTOTHUESCKUX YCIOBHI
IIepMmckoro kpast

[To marepmanam stux padotr B 2014 r. BeaylmMM Hay4YHBIM COTPYIHHKOM
nabopatopun W.C KonbutoBeiM ObUTa 3alllMlieHa JOKTOpPCKas JuccepTanusi B
VYpanbckoM TroCyJapCTBEHHOM TOpHOM YyHHBepcutere: «HayuHo-meronuueckue
OCHOBBI T'€0’KOJIOTHYECKUX HCCIEAOBAHUM HE(TEra30HOCHBIX PETMOHOB U OLEHKH
reoJIOTUYECKON O€30MaCHOCTH T'OPOJIOB 1 0OHEKTOB C MPUMEHEHUEM JTUCTAHIIMOHHBIX
MeTo0B» [8].

OcHoBHbIe npukIaaHbIe padorel HAJI I'MII

«/Auaznocmuxka  cOCMOAHUA  3EMIAHBIX  NJIOMUH  Memooamu
Hepaspywaiowezo konmpons (MHK)», (2008-2010 rr).

Pa3pabotana wmeToaWKa JOUATHOCTUKM 3€MJISIHBIX  TUIOTHH — METOJaMU
HEepa3pyILIaoIIEero KOHTPOIS U apoOMpOBaHa HA TUAPOTEXHUUYECKUX COOPYHKEHUSX C
M3BECTHBIMH OCOOCHHOCTAMM cTpoeHus. [IpoBeneHbl MoieBble HCCIEAOBaHUS Ha
JecsiTi 00beKTax (MPOTHBOMABOAKOBBIE AamMObl B I. KyHrype, MIOTHHBI B rOpoJax
Ouep, IlaBnoBckuii, Yepmo3) c Bblgauel peKOMEHAAIUMKA IO HX SKCIUTyaTalluu.
3agayeil reodU3UMYECKUX M3bICKAHUNW Ha YyyacTKax IUIOTMH SBJSUIaCh OIEHKA
COCTOSIHMSI TPYHTOB OCHOBAaHUS U YTOUHEHHE T'€OJIOTMYECKOTO CTPOEHHUS METOIAMH
Hepaspymawiero Kourpois (puc. 4). B Tom uucie - BbISIBICHHUE BO3MOKHBIX 30H
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ocnabneHusi (HU3MKO-MEXaHMYECKUX CBOMCTB TPYHTOB, BO3MOXKHBIX YYaCTKOB
NOBBIIICHHOW BJIQKHOCTH TPYHTOB M IOA3EMHBIX BOJOTOKOB KakK YCIJIOBU,
OKa3bIBAIOUINX BIUSHUE HA LIEJTOCTHOCTb COOPYKEHHUS.
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Puc. 4. Pe3ynbrarhl KOJIMYECTBEHHON MHTEPIPETALIMH 3JIEKTPUUECKUX 30HANPOBAHUM

B pesynbraTe ywacTkam IUIOTHH OMNpeaeieHbl (PU3MKO-MEXaHUYECKUE |
CTPYKTYpPHBIE XapaKTEPUCTUKU CIATaloIIUX €€ TPYHTOB C MPUBSA3KON MO TIIyOUHE U
IO M JaHa XapaKTEPUCTHKA COCTOSHUS CIIArarollMX TPYHTOB Ha HaJU4He
HETaTUBHBIX MPOIIECCOB B TeJe IIOTUHBI (cyddo3uu, pribTparun).

* Ananuz ¢onosozo cocmoanusa (2009 r.) U monumopunz oKpyicarouieil
npupoonoit cpeovl Tanuuykoco ywacmka Bepxnexamckozo mecmoporcoenusn
coneii (2010-2016 rr.).

PabGoTel mpoBeneHsl Ha TeppuUTOpUM TaTUIIKOTO ydacTka BepxHekaMcKoro
MECTOPOXKACHUS KaJIMMHO-MarHueBbiX cojieid. Omnucanbl (aKTOphl TEXHOTC€HHOTO
BO3JICUCTBHS HAa OKpYXalollyto cpeny. M3yueHo cCOBpeMEHHOE COCTOSIHUE OCHOBHBIX
KOMIIOHEHTOB OKpYy>Karouleil MpupogHON cpeabl (BO3AyX, HOBEPXHOCTHBIE H
MO/A3E€MHBIE BOJBI, T€OJOTUYECKAS CpeJla, MOUBBI, PACTUTEIbHBIA U KMBOTHBIA MHUP)
(puc. 5). PesynbraThl aHanmM3a M OLEHKHM (DOHOBOTO COCTOSIHUS OKpY’Karolleu
MpUPOAHON cpenbl Taauukoro yyactka BepXxHEKaMCKOro MeCTOPOXKACHHUS COJel
MOTYT MCIOJB30BaThCS MPU NPUHITHH PEUIeHHH O BBIOOpE MECT pa3MEUICHHs
HaMe4aeMON XO3SWCTBEHHOM JEATCIBHOCTH, a TakKKe IIpH pa3pabOTKEe CHUCTEM
IIPUPOJOOXPAHHOIO YIIPABIECHUS HA MNPEANPHUATUAX U TOCIEAYIOIIEH OLEHKH HX
3 PEKTUBHOCTH.

B xone BbimosiHEHUsT pabOT MO BEJIEHUI0 MOHUTOPUHIA U3YYaeTCs COCTOSHUE
OCHOBHBIX KOMIIOHEHTOB OKpYKarollel NpUupoJHON cpeabl (BO3AyX, TOBEPXHOCTHBIE
U TMOJ3eMHble BOJbI (puc. 6), reojiormueckas cpeaa, MOYBbI, PACTUTENbHBIA H
KUBOTHBI MHUp) B BECEHHMI, JIETHUM, OCEHHUN W 3UMHUHN mepuonbl. Pe3ynbTaTel
MOHUTOPUHIA COCTOSIHUSI OKpYy>Karouled NpupogHoil cpeabl Tamuukoro ydactka
BepxHekaMCKOro MeCcTOpOXKAEHHSI COJIEH MOTYT MCIOJb30BATHCS MpU pa3pabOTKe
CUCTEM MPUPOJIOOXPAHHOTO YIPABICHUS HA MPEANPUATUAX U MOCIECIYIONIEH OUEHKH
ux 3(pPexTUBHOCTU U co3aHusd 0a30BOl MHPOPMALMOHHON CUCTEMBI JJIsl BEICHHUS
AKOJIOTUYECKOTO MOHUTOPHUHTA.
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e «l'eonozuueckas unmepnpemayus U KOMNJIEKCHbIL AHAIU3 2€071020-
2eohusuyeckux u aIPOKOCMO2€07102UHECKUX MAMEPUATIOE C Uebl0 000CHOBAHUA
0e30nacno20 6edeHusn 20pHBIX padom u NPOMbIUIEHH020 océoeHusn Tanuykozo
yuacmka BKMKC» (2011 r.).

Pa6otel BemonHsMCh MO jgoroBopy ¢ OAO «lamyprusi». IlpoBeneHo
YTOYHEHHE TEO0JOTHYECKOTO M TEKTOHMYECKOTO CTPOEHHUs TeppuTopuu Tanuikoro
yuactka BKMKC wu reonmormyeckas HHTEpIpeTalusi W KOMIUICKCHBIA aHaJu3
reoJIoro-reo(U3nYecKux U a3poKOCMOTe0JIOTMUYECKUX MaTEPUATIOB [ 0OOCHOBAHMS
0€3011acHOT0 BECHUS FOPHBIX padOT U MPOMBILUIEHHOTO OCBOEHUSI.

KpynnomacmrabueiM aemudpupoBaHueM HUPPOBBIX KOCMHUUYECKUX CHUMKOB

BBIACJICHO 0ojiee CEMHCOT HpHMOHHHeﬁHBIX JIMHCAMCHTOB BOCBMH CHCTCM
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MPOCTUPAHUS TISATH TAKCOHOMHYECKHX DPAHTOB, OTOXKICCTBIISIEMBIX C JHMHEHHBIMH
30HAMH  TEKTOHHYECKOHW  TpPeImMHOBATOCTH. [IpoBeACHO  HEOTEKTOHHUYECKOE
paliOHMPOBAaHHUE HA CTPYKTYPHO-OJIOKOBOW OCHOBE, BBIJICIICHBI B Mpe/eiax IUIOMIaIu
4 nokanbHbIX Os0Ka |l mopsiaka, 17 — 6mokoB 1 mopsiaka, 55 — 6mokoB 1V nopsinka.
BrigeneHs! OMMHHAANATH TCOIMHAMHYECKUX aKTUBHBIX 30H (pHC. 7).

YCNOBHLIE OBO3IHAYEHWA

I PRHTOPHMN NO CTENEHW
"
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Puc. 7. 'eonnnamMu4eckue akTUBHBIEC 30HBI TaIMIIKOTO ydacTKa

Boienensl  aHOMalbHBIE  YYaCTKHM IO  KOMIUIEKCY Te€OJMHAMUYECKUX
kputepueB. CocrtaBieHsl kKapthl B Macmrtade  1:50 000:  pesynbTaToB
a’POKOCMOT€OJIOTUYECKUX HUCCIIEI0BAHUM, HEOTEKTOHUYECKUX OJIOKOBBIX CTPYKTYD,
reoIMHAMUYECKUX aKTUBHBIX 30H, KOMILUIEKCHON MHTEPIIPETALMs U aHalM3a T'e0JI0ro-
reopU3NYecKux ¢ a’POKOCMOTCOJIOTUYECKUX MAaTepUajoB Il O0OOCHOBAaHUS
0e30macHOr0 BEJEHUSI TOPHBIX PabOT W MPOMBINUICHHOTO OCBOSHHUS TaluIKoro
yuyactka BKMKC.

» «lloozomosxka ucxoouvix 2eonocuueckux OaHHvIX 014 pazpadbomku TIO
CIMpoumenbCmea 20pHo-0602amumenvHoz0 Komounama hna oaze Kunamckozo
Mecmopodcoenusn Kanuinoix coneiry (2012 r.).

PaboTsl BoionHsUIUCh M0 J0r0BOpPY ¢ OO0 «3YMK-MHXUHUPUHTY C 1ENIbIO
pa3paboTaTh TreoJOTHYECKUE HCXOJHBbIC JaHHBbIE, HEOOXOAMMBIE ISl pa3pabOTKH
TOO crpoutenbcTBa TOPHOTO KoMIUlekca (pyAaHuka) Ha 0Oaze JKumsiHCKOro
MECTOPOXKICHUSI KaMUHBIX cojied. JlaHa oOmiasi reojoruyueckas XapakTepUCTHUKA
MeCcTOpOXaeHUs (cTpaTturpadusi U JUTOJOTUS, TEKTOHUKA, TUAPOTEOJIOTUSI U KapCT)

(puc. 8).
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Ha ocHOBe a3pOKOCMOT€OJIOTMYECKMX MCCIECIOBAaHUN BBINOJHEHA OLCHKA
r€OIMHAMUYECKOM W HEOTEKTOHMYECKOW akTHUBHOCTU. ChenaH aHalu3 TOpPHO-
re0JIOTUYECKUX YCJIOBHM, ONPEACNAIONUX CIMOCOObl M TEXHOJOTHIO BCKPBITHS
0alaHCOBBIX 3aMacoB, JOOBIYN KATUHWHBIX PY]I, @ TAKKEe 0€30MaCHOCTh IKCILUTyaTalluu
PYIHUKA, B TOM YHCIJIE: YCJIOBHUS 3aJ€raHus NPOMBIIIICHHBIX KaJIUNHBIX IJIACTOB;
MHUHEPAIbHBIN U XUMHWYECKHH COCTaBbl CUJIBBUHUTOBOM U IIOJUTAIMTOBOU PYI;
TEXHOJOTUYECKHUE CBOMCTBA TIOJIE3HBIX HUCKOMAEMbIX; (HU3UKO-MEXaHUUECKUE
CBOWMCTBA CUJIbBUHUTOBBIX U MOJIUTATUTOBBIX PYJl M BMEMIAIOIIUX UX MOPOJ, a TAKKE
MOpOJl  HAJCOJICBOM  TOJIIM,  TOPHO-TEXHUYECKUE  YCIOBUS  OTPabOTKH
MECTOPOXACHUS;  TUIPOTEOJIOTHUYECKHUE  YCJIOBHS;  JPyrue  OCOOEHHOCTH
reOJIOTUYECKOTO  CTpOeHUs (aHoManuu), OOYCIOBIMBAIOIINE MOTCHIIMATHHYIO

OIIaCHOCTD IJIA BCACHUA ITIOA3CMHBIX 'OPHBIX pa60T.
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Puc. 8. I'eonoro-ceficmuueckuii npoduib yepes ckinagku AxkTroounckoro [Ipemypanbs

* «H3yuenue 2€0102u4eCK020 CMPOCHUA UEHMPATbHOU YACMU WAXMHO20
nona pyonuxa [I3KY (Y30exucman) u eviasienue 3aKOHOMePHOCH el
UBMEHYUBOCIU COOEPIHCAHUA NOIE3HBIX U 8DEOHBIX KOMNOHEHMO8 NO WAXHIHOMY
no.io (Ha 0CHoBe IKCHEPUMEHMANIbHO20 ONPODOCAHUA NPOMBIUITIEHHBIX HIAACMOB),
6 m.u. npooykmuenozo naacma l11» (2013 1.).

[IpoBeaeHsl ucciaenoBaHys KaIUMMHBIX COJIEN U3 MPOAYKTUBHBIX Iu1acToB HIla
u HIIO c wmenpio omnpeaeneHUs HW3MEHUYMBOCTH WX MHUHEPAIBHOIO COCTaBa M
TEXHOJOTUYECKUX CBOMCTB B pa3pe3e U MO NMPOCTUPAHUIO HA U3y4aeMOM IUIOLIAIN
TroGeratanckoro MecTOpOXkAeHHs. BrnepBble Ha MECTOPOXKIEHUM MPOBEICHA
pa3OMBKa MPOAYKTUBHBIX IIJJACTOB HA CIOM TOJ PYKOBOACTBOM YYaCTKOBBIX
r'e0JIOTOB.

N3 00pa3noB, OTOOpaHHBIX U3 KaXKIOTO CJOS MNPOAYKTUBHBIX ILUIACTOB,
M3rOTaBIMBAIUCH HUTM(BI U3 LIBETOBBIX PA3HOCTEN CUIILBUHUTOB, OTJIMYAIOIIUXCS HE
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TOJBKO MO OKpacke, HO M MO CTPYKTYPHO-TEKCTYPHBbIM NpPHU3HAKAM, a TakKXKe MO
COJIEpKAaHUIO0 MUKPOBKITIOYEHU N

C uenbro U3y4eHus TEXHOJOTHUECKUX CBOWCTB KaJIMMHBIX COJIEH, IMOCIONHBIE
00p0o370BbIe MPOOBI MPOJYKTUBHBIX IJIACTOB MOJBEPrajvch APOOJICHUIO A0 TPEX
MUWJIJTUMETPOB, PACCEMBAINCh HA CUTAaX Ha MATh (pakiui. B kaxmon ¢pakiuu
ONPENENsIOCh COAEp>KaHUEe OCHOBHBIX KOMIIOHEHTOB (3€peH CBOOOJHOIO CHIIbBUHA,
CPOCTKOB, COJIepXKaHW€ CHUJIbBMHA, CBSI3aHHOTO CO CpPOCTKaMHu, rajuTa W
rajioneliuTOB) M BBIUKUCIIACH CTENEHb PACKPBITUS TMOJIE3HOTO KOMIIOHEHTA
CUJIBBUHUTOBOM Pybl. 3aTEM JJIS KaXI0W MPOObI OMPEEsUTUCh CPETHEB3BEIICHHBIC
COJIEpKaHUS TTOJIE3HOTO KOMIIOHEHTA U CTEIEHb €r0 PACKPbBITHUS.

N3menpyeHre CUIILBUHUTOB B MPOLIECCE PYJIONOATOTOBKH 10 pa3mepoB 1,0 Mm
U Menpye mniepen QuioTanueld MPUBOAUT K BBHICBOOOXKICHUIO MHUKPOIPUMECEH
KapOOHATOB, aHTUAPUTA U TJIIMHUCTOTO MaTepuaia U3 MEX3EepHOBOTO MPOCTPAHCTBA.
OTHU MUKPOIIPUMECH, ToNaaas B MyJbily (DJIOTAIIMOHHOW MAIIMHBI, TOCTEIIEHHO B HEMl
HaKaIlJIMBaOTCS, OCAKIAIOTCS Ha TMOBEPXHOCTH CUJIBBUHOBBIX 3E€PEH U CHIDKAIOT MX
(hIOTAIMOHHYIO CTIOCOOHOCT.

Pe3ynbpTaThl UCCleI0BaHUS MMOKA3aIM, 4TO NpoAyKTUBHBIE TuiacTel: HIla u HIIO
LHEHTpaJIbHOM 4YacTh ImaxTtHoro mnoisa pynHuka J3KY (Y30ekucrtan) sBistorcs
ONTUMAJILHBIMUA JJIsl  OTpaOOTKM IUIAaCTOB W MX oOoramieHus ¢GIoTaluOHHBIM
criocobom npu apodsiennut a0 1,5 — 2,0 Mm.

* «Ananuz umewwiecoca 2e0102U4ecK020 mamepuana U  OAHHBIX
OUCMAHYUOHHO20 30HOUPOBAHUS C UEbl0 8bIAGICHUA PA3PLIGHBIX HAPYUIEHUII HA
wiaxmuom noine pyonuxa /[3KY (Yzoexucman)» (2013 1.).

enpto pabOTHI SBISAIOCH YTOYHEHHUE TEOJOTHYECKOTO M TEKTOHUYECKOTO
CTpOEHUS TeppuTOopuu ImaxTHoro mnons pyanuka JI3KY, reosoruyeckas
MHTEPIIPETalNs U KOMIUIEKCHBIN aHAJIN3 T€OJOTHYECKUX U a3POKOCMOT€0JIOTMYECKUX
MaTepUalioB C IIEJIbI0 BBISBICHUS pPa3pbIBHBIX HAPYHIEHUM HAa IAXTHOM MOJIE.
PabGoThl mpoBOAUIIKCH C MOJIEBBIMHU paboTaMu (puc. 9).

Brimonnena o0mias reosjioruyeckass — XapaKTEpPUCTUKA  MECTOPOXKIACHUS
(ctpaturpadusi ¥ JUTONOTHSA, TEKTOHHMKA, TUIPOTEOJOTHs, KapcT). [IpoBeneHbl
a’POKOCMOTEOJIOTHUECKHE UCCTEAOBAHUS TI0 8 YPOBHSIM U3YyUYE€HUSI — OT 0030pPHOTO B
npenenax  MOxHoroVYsbekucrana, [0  KPYNMHOMAcIITaOHOTO Ha  IUIOMIAAH
TroGeraTaHCKOTO MECTOPOXKACHUHM M JETATLHOTO — HAa YYaCTKE IIAXTHBIX TOJICH C
aHAJIN30M HOBEHIIEeH TEKTOHUKU U COBPEMEHHON T'€0IMHAMUKH.

I[lo pesynpraTam  AemMpUpOBaHUS  PETUOHAIBHBIX ~ KOCMOCHHMKOB
macmraboB 1:1 000000 — 1:100 000 BeIsiBIEHBI KpPYIIHBIE JHUHEAMEHTHBIEC 30HBI
MPEANOoJaraéMbplXx TEKTOHUYECKMX HApyIIeHUH (yHIaMeHTa U OCaJ04YHOro 4exJja

(puc. 10).
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MeoAuHaMU4eCKan aKTHEHOCTE TEPPUTOPMM N0 pe3ynkTaTtam
kpynHomacwTabHoro gewndpupoBaHUA KOCMUYECKUX CHUMKOR

MnowjagHsie recguHamMu4eckue akTUBHLIE 30HB  (DOHOBLIE YHACTKM M MX CTENEHL
M WX cTeneHb NNOTHOCTH NHHeaMeHToB MNOTHOCTA NAHEBAMBHTOR

TEKTOHWYECKHE
upesBbiualiHo BLIcOKaR NOBLILBHHASR E PasKLh Parros
- o4eHk BLICOKaA cpeqHAs %l WaXTHble CTBOMLI
[ ] escoan — pa—

Puc. 10. Kapra reoqnuHaMrU4ecKrX aKTUBHBIX 30H
mraxtHoro noust pyaauka JI3KY (Y36ekucran)

[lo kpymHOMacmTaOHOMY IemH(PPUPOBAHHIO KOCMOCHHMKOB MacmTaOoB
1:50 000-1:10 000 B paiioHE MECTOPOXKIACHUS U TPUJIETAIOLIEH TEePPUTOPUHU
BBIJICJICHO OoJiee JBYX THICSY NPSIMOJMHEHHBIX TEKTOHUYECKHX JIMHEAMEHTOB
Pa3IMYHBIX PAHTOB C MPEOOJANAIONIM CEBEPO-BOCTOYHBIM U CEBEPO-3aIlaIHBIM

HAIpaBJICHUEM, a TaKKe JyrooOpas3Hble JIMHEAMEHThl U KOJbLEBBIE CTPYKTYPHI.
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JemmdpupoBanue U (HPOBBIX KOCMOCHUMKOB, o0paboTka JAHHBIX,
reouHQopMallMOHHOE  KapTorpauueckoe  MOJETUPOBAaHUE  MPOBOAUIUCH  C
npuMmeHenneM ['MC-texHomorui.

BBINOTHEHO HEOTEKTOHMYECKOE PAalOHUPOBAHME HA OCHOBE JIMHEAMEHTHO-
0JIOKOBOTO aHaju3a C BbIACIICHHUEM HEOTEKTOHMYECKUX OJIOKOBBIX CTPYKTYp, IpH
ATOM, B IIEHTPAJIIbHON YaCTU MECTOPOKJICHUS BbIACIIECHBI 2 Me300JI0Ka, 6 JIOKAIbHbBIX
OJIOKOB TMEpBOro TMOpsAKa M 22 JOKaIbHBIX OJIOKOB BTOpPOTO MOpSJIKa,
XapaKTEPU3YIOIINECS PA3TMYHON CTENEHBI0 HEOTEKTOHNYECKON aKTUBHOCTH.

[IpoBeneH JHMHEAMEHTHO-T€OJIMHAMUYECKUI aHadu3 M T'€OJUHAMUYECKOE
palioHMpOBaHKUE Ha YpoBHE JeTanbHOoCcTH MacmTadoB 1:50 000, 1:25 000 u 1:10 000.
B paiione wmectopoxaeHus BbiaenaeHbl 10 TeoJMHAMUYECKHX AaKTUBHBIX 30H.
Kpynnenmas n3 Hux — Tynemickas reoquHaMu4yecKas akTUBHas 30HA B CEBEPHOU
YacTU LEHTPAJIBHOTO y4acTKa MECTOPOXACHUS, U30METPUUHOU (POPMBI IIOLIA/IBIO
4,3 KMZ; npu neranuzanuu auddepenmupyercs Ha 11 30H ¢ miomagamu 0,01-
0,06 kM>. DTH yY4acCTKM HMEIOT HAHOONBIIYK IUIOTHOCTh TEKTOHHYECKOIL
TPEIIMHOBATOCTA U MPEJCTABISIOT HAUOOJBIIYIO OMACHOCTb JJIsl BEICHUSI TOPHBIX
paboT U MPOMBIIIUIEHHOTO OCBOEHUSI MECTOPOKACHUS.

C y4eToM MMEIOLIErocs Fe0JIOTMYECKOr0 MaTepraia Ha TEPPUTOPUH IIAXTHOTO
nonst pyauuka JI3KY BBINOJHEH KOMIUICKCHBIM aHAIW3 TEOJIOTMYECKUX U
a’POKOCMOI€OJIOTUYECKUX MATEepUalOB C IOCTPOCHHEM KapThl KOMILIEKCHOIO
aHalau3a M CHEJAaHbl METOAMYECKHME PEKOMEHJAlUMK MO MPOBEIECHUIO TI€0JIOoro-
reopU3NYECKUX HCCICIOBAaHUN B IENAX OE30MacCHOTO BEACHUS TOPHBIX paboOT H
IIPOMBILIUIEHHOT'O OCBOEHUS.

CocrtaBneHbl  KapThl  MacmTaboB 1:10 000-1:50 000:  pe3ynbTaTOB
a’pOKOCMOI€OJIOTHYECKUX HCCIEIOBAHUN; HEOTEKTOHUYECKUX OJIOKOBBIX CTPYKTYP;
r€0IMHAMUYECKUX aKTUBHBIX 30H; KOMIUIEKCHOW WHTEpPOpEeTanus ¢ aHallh3a
reOJIOTUYECKUX M a’POKOCMOT€OJIOTUYECKUX MAaTepUajoB C IEJIbI0 BBISABICHUS
Pa3pbIBHBIX HAPYIIEHUHM HA IIaXTHOM noJie pyaHuka JI3KY.

Pabotsl mo TroOeraraHCKOMY MECTOPOKIEHUIO BbI3BAIM OOJIBILION MHTEPEC C
y30€KCKOM  CTOpOHBI, H OCHOBHble ucnoguutresun padbor U.C. Konbuios,
A.B. KonomneB u H.E. MonomtanoBa OblId NpUTialieHbl HA TEXHUYECKHUI COBETA B
VY3xuMnpome U MHUHHCTEPCTBE Treosiorun Y3oekucrana (26-31 mas 2013 r.). Ilocne
COBETa COCTOsIIACh Moe3/Ka B Jlexxkana0aJ Ha coBellaHue B IPUCYTCTBUM MUHHUCTpa
reojoruy Y30ekucraHa M IpoBeJAeHHE padoT MO M3YYEHHMIO THMAPOTe0JIOTHYECKOM
ob0cranoBk# (puc. 11).

BnocnenctBun  3THX  paboT COTPYOHUKHM J1a0OpaTOpUM  HEOJHOKPATHO
NPUTIIAIIAICH B KAUECTBE HKCIEPTOB HAa PAa3IUYHBbIE COBEHIAHUSA, MPOBOIUMBIX
3YMKowm, cCBsI3aHHBIX C pa3pabOTKOW KaJUHHBIX MECTOPOXKIECHUH H  UX
reoJiornueckor OezonacHocThio. B konue 2015 1. moa pykoBOACTBOM 3aB. OTJEna
reosjorun EHU x.or.-m.H. B.B.Tongsipesa u nr.-m.H. W.C. KonbuioBa Oblia
MIPOBE/ICHA JKCIIEPTU3a HA TE0JIOTHYECKYI0, THAPOreOJOrHYECKYl0 U TOpPHO-
re0JIOTHYECKYIO XapaKTEPUCTHKY MPOEKTHOM JTOKyMEHTALUU TOpHO-
o0oratuTenbHOTO KOMOMHaTa Ha 0asze ['apiaBIKCKOTO MECTOpPOXKIEHUS KaTHHBIX
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coneit B Jlebarnickom Benasite Typkmenuctana. [lo pesynbpratam paboThl 3KCIIEPTOB B
IIPOEKTHYIO JOKYMEHTAINIO ObUIM BHECEHBI KOPPEKTHUBBI.

Y B

Puc. 11. CoBemranne Ha /lexxanabaackoM 3aB0jIe KAIMHHBIX yI0OpEHUM.
Hoxmamuuk N.C. KonbioB

Kpome »Tux paboT npoBOJUIUCH MHOTHE JIPYTUe MPUKIAIHbIE UCCIEA0OBaAHUS
B pa3HbIX peruoHax POd:

* «/HXEHEpHO-IPKOJOTUUYECKUE U  HHXXEHEPHO-TUIPOMETEOPOIOTHUECKUE
M3BICKAHHUSL. .. ».

* PernoHanbHblE T€03KOJIOTUYECKUE, TEOXUMHUYECKHUE, THAPOreOIOTHYECKHE,
WHXEHEPHO-TEOJIOTUYECKHE HUCCIAEAOBaHUS ©  KaprorpadupoBaHue» B.4. —
«CocraBnenne Atnaca Ilepmckoro kpas «['eosiorndeckoe CTpOEHHUE M PECYPChI
ueap» (2012 r.).

[IpoBeaeHre a’pPOKOCMOTEOIOTHYECKUX HE(TEra30mouCKOBbIX MCCIIEIOBAHUN
Ha IUIOMIAJIAX KOMIUIEKCHOTO T'€0JIOTO-Te0(U3NYECKOT0 HU3yyeHHus: | puropbeBcKoit
mwiomwagu (2011 r.); [Honomapesckoit miomaau (2011 r.); KepueBckoi miomaau
(2013 r.); Bumepckoii mnomaau (2013 r.); FOro-Kamckoit minomanu (2013 r.).

[IpoBenieHHE a’POKOCMOTEOJIOTMUYECKUX HCCIEOBAaHUN HA MOMCKU 30JI0Ta Ha
oObekTax: «lIpoBeneHue wucclieqOBaHUM MO COBEPIIEHCTBOBAHUIO TEXHOJIOTHH
oOoraiiieHust OJIarOpOAHBIX METAJUIOB Ha JEHCTBYIOLIEM MPOU3BOJCTBE YYacTKa
Kyknanna, Enuceiickuit kpsok» (2012 r1.); «IlouckoBbie pabOThl Ha BBISIBICHHE
MECTOPOXKACHUN PYAHOTO 30JI0Ta B YIJIEPOJMUCTHIX TEPPUTCHHO-KAPOOHATHBIX
noponax IIpomeicnoBckon miomanu ['opHO3aBoackoro paiona Ilepmckoro
kpas»(2012-2014 rr.).

*[IpoBeneHrEe a’POKOCMOT€OJIOTUUECKUX HCCIECOBAHNM, JUCTAHLIMOHHOTO
30HJUPOBAHUS M T€0IMHAMUYECKOro paiionupoBanue: Ha Kaukanapckom ['OK(2013
r.); JJI OLIEHKU KapcToBoi omacHocTu Ilepmckoro kpas u Huxkeropoackoit o6nactu
(2009-2015 rr.); &M OUEHKH TCOJMHAMHYSCKOH OINMACHOCTH Ha MAaruCTPabHBIX
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Hedrerazonpoogax Ilpuypansss u 3amagnoit Cubupu (2009-2015 r1r.), Ha
tepputopun ['opHoro AunTtas uisi BbIOOpa ONTUMAJIBLHOTO BapuaHTa TPACCHI
razonpoBoAHOM cucteMbl «Anrtait» (2014-2015 rr.).

Hay4Ho-o0pa3oBaTe/ibHaA 1eATEJIbHOCTh

CoTpyaHuku 1a00paTOpUM MOCTOSHHO MOBBIIIAIOT CBOM HAYYHBIN MOTEHLIUAI,
MEPUOIUYECKH MTPOXOAST KYPChI MOBBIIICHUS KBATU(PUKALIMU U CTAKUPOBKHU B T.4. —
3apyoexxom  (A.B. Konomne, II.A. KpacunbaukoB  —  ITlomurexHuueckuit
yHuBepcurteT I. Typuna, MHCcTUTYT Bynkanosaoruu r. [Tanepmo u ap.).

CBOMl ONBIT COTPYOHUKU JIaOOpAaTOPUHU TMEPEeNaloT MOJIOJbIM YUYEHbIM U
CTYIAEHTaM, AaKTHBHO 3aHHMAIOTCS Npo¢ecCOpPCKO-TIPENno1aBaTeIbCKOM, Hay4HO-
oOpa3oBaTenbHON  AesTenbHOCThIO. Pesynmbratel  uccnemoBanuit HUWUJI T'MII
HCIIOJIB30BAJIMCh MPHU YTEHUU JICKIUN U MPAKTUYECKUX 3aHATUAX HA M€0JIOTMYECKOM
dakynprete [II'HUY mo kypcam: «I'eomHbOpMaIMOHHBIE  TEXHOJOTHUWY,
«'HapOTre0sIOrnUYecKOe MOAECIUPOBAHUEY, «AIPOKOCMUYECKUE METOJIBI B T€OJOTUNY,
«MeToabl MHKEHEPHO-TEOJOTHYECKOTO palOHUPOBAHU», «OCHOBBI T'€0JOTHYECKON
0e30macHOCTH TOpoJIoBY», «HayuHo-HcclienqoBaTeNbCKU CEMUHAP MO TE€O0JOTHUNY,
pa3paboTKe MUIUIOMHBIX M KYypCOBBIX pabOT, MarucTepCKUX W KaHIUAATCKUX
nuccepranuil. 3a nocaeaauit rog (2015 r.) cTyneHTaMu reoJIorudeckoro pakyinbTeTa
noj; pykoBoacTBoM cotpyaHukoB HUJI I'MII 6bun moAroTOBIEHBI U OMyOJIMKOBAHbI
JECATKH HAYYHBIX CTaTei.
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YJIK 55:550.34.01
N.C. Konbuios, B.B. I'osaasipes, O.H. KoBun
EctecTBEeHHOHAYUYHBIN UHCTUTYT, lIepMCKril TOCy1apCTBEHHBIN
HallMOHAJIBHBIA UCCIIEI0BATENBCKAN YHUBEPCUTET

HAYYHASA HIKOJIA IIEPMCKOI'O YHUBEPCUTETA U
ECTECTBEHHOHAYYHOI'O HHCTUTYTA «I'EO2KOJIOI'UA,
NHXEHEPHAA TEOAUHAMUKA U I'EOJIOTHYECKASA
BE3OITACHOCTDb»

Paccmampusaemces cmanogienue Hay4Hou UKOTIbL Ilepmcroeo
20CYy0apcmeeHHo20  HAYUOHANbHO20 — UCCAe008aMeNbCKO20 — YHUgepcumema U
Ecmecmeennonayunoco uncmumyma «l eodkono2us, uHdceHepHas 2e00UHaAMUKA U
eeonocuveckas — 0Oe30nacHOCmMvy, ee  HAYYHAs U HAYYHO-00pA308ameibHAs
oesimenbHOCHb OcHogHbimu HAYYHLIMU HanpaeieHusmu WIKOJIbL
aengiomces: Dynoamenmanvivie U NPUKIAOHbIE  UCCAe008AHUsl 8  obaacmu
2€09KO0JI02UU, UHICEHEPHOU, PE2UOHANbHOU U NOUCKOBOLL 2e0/102Ull, 3AKOHOMEPHOCTU
Gopmuposanus u NpocHOUPOBAHUE NPUPOOHBIX U MEXHOLEHHBIX 2e0N0SUYECKUX
cucmem 8 npoyecce HeOPONONb308AHUS, — 2€0J0SUYECKAs U  IKONOSUYEeCKas.
6e30nacHocmv 20po008 U 00bLEKMO8 UHPPACMPYKMYPbL HEOPONOIb308aAHUSL.

Knrouesvie cnosa: mayxa, nayumas wkona Ynueepcumema, Hayku o 3emie,
2€09K0J102Usl, 200UHAMUKA, HAYYHASL U 00PA308AMENbHAS 0esIMETbHOCD.

1.S. Kopylov, V.V. Goldyrev, O.N. Kovin
Natural Sciences Institute, Perm State University

SCIENTIFIC SCHOOL OF THE PERM UNIVERSITY AND THE NATURAL
SCIENCES INSTITUTE «GEOECOLOGY, ENGINEERING
GEODYNAMICS AND GEOLOGICAL SAFETY»

The formation of scientific school at Perm State University and Natural
Sciences Institute «Geoecology, engineering geodynamics and geological safety»,
scientific and scientific-educational activities are considered. The main scientific
directions of the school are: basic and applied research in the field of Geoecology,
engineering, and search of the regional Geology; the regularities of formation and
forecasting of natural and technogenic geological systems in the process of subsoil
use; geological and ecological safety of cities and infrastructure mining.

Keywords: science, scientific school of the University, geosciences,
geoecology, geodynamics, scientific and educational activities.

B cdepe nayuyHoit u oOpa3oBaTeNbHON AesITeNbHOCTH B Poccum m BO Bcem
MHUpE Hay4dHBIC IIKOJBI BCETJa WMEIHM BaXKHOE 3HAYCHHE IS IOCIICOBATEIHLHOTO
pa3BHUTHS HAyKH B IIEJIOM, ITOJTYYCHHUS HOBBIX 3HAHWH BHYTPH HAYIHBIX JUCIATLINH
Ha MX CThIKE, (POPMHPYS MEKIUCIUIUIMHAPHBIC 3HAHUS, a TAKXKe I COXPaHCHHS
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Hay4HBIX Tpaauruii. B Hactosmiee Bpems cPOpMHUPOBAHO OOJIBIIOE KOJIWYECTBO
PA3JIMYHBIX HAYYHBIX LIKOJI, TPEUMYLIECTBEHHO — I10 PETMOHAIBHOMY IIPUHLHUITY WA
MIPUHAJIEKHOCTH K ONPENEIICHHOW Hay4yHOU opranu3anuu. CylecTByET MHOXKECTBO
MOHSATUN TEPMHUHA «HAYy4YHas 1IKoia». Hanboinee ob1iee noHsTHe: «HAy4YHAs IIKOJIA —
opopMJIeHHAss CHUCTEMa HAy4YHbIX B3IJIAJI0OB, a TaKXe Hay4HOe COOOLIECTBO,
NpUaepKUBalOIeecs ATUX  B3MILA0B». AHanmu3 mnokaseiBaeT (I.M.J1oOpos,
C.P. Muxynuuckuii, H.W. Ponnsiii, M.I'. fIpomeckuii, C.A. Kyrens, I1.b. [llenu,
B.K. KpuBopyuenko, H.A. Kynepumrox u zip.), 4T0 UCHOJIb3YIOTCS, B OCHOBHOM, TPHU
KaTeropuu TIOHITHN «HAy4dHas IMIKoJa»: (opMalibHOEe OO0BEAMHEHHE, HAy4YHO-
oOpa3zoBarenbHas OpraHHW3allds pa3IMdHOTO cTaryca (yHHBEpCHTET, Kadenpa,
bakynbTeT, Hay4YHO-HCCJIEA0BATEIIbCKUI VHCTUTYT, nabopatopusi);
MCCJIEIOBATENIbCKUI  (TBOPYECKMIA) KOJUICKTHB, HE O00S3aTebHO  HMEIOIIUMA
bopMalIbHYI0 TPUHAIJICKHOCTh K KaKOMY-JIHMOO CTPYKTYPHOMY TOJpa3/IeICHUIO
YHUBEPCHUTETA WJIM HAYYHO-HUCCJIEAOBATEIIBCKOTO UHCTUTYTA; HANPABICHUE B HAYKE,
00bEeIMHUBIIIEE UHTEPECHI TPYIIIBI UCCIE0BATEIIEH.

C 1995 r. B Poccun pnelictByeT mporpamMma HOAJIEPKKH BEAYIIUX HAyYHBIX
mkoa. Beigenenuwe rpantoB  IIpesmpmenra  Poccmiickonn  @enepaumn s
roCyJJapCTBEHHOM NONJEPKKH BEAyIIMX HaydHbIX KON Poccuiickonn Penepanun
OCYIIECTBIISIETCSI B COOTBETCTBUM C mocTaHoBieHueMm lIpaButenscrBa Poccuiickoit
Oenepanun ot 27 ampens 2005 roma Ne 260 «O Mepax mo rocygapCTBEHHOU
MOJJIEPKKE MOJIOABIX POCCUUCKHUX YUYEHBIX — KAHAUJATOB HAyK M JIOKTOPOB HAYK U
BeAyIIMX HaydHbIX WWIKON Poccuiickonn Penepauum». Benyiien HaydyHOM MIKOJIOW
Poccutickonn @enepanuu CUMTACTCS CIOXKUBIIAKWCSA KOJUIEKTUB HCCIENOBaTEICH
Pa3IUYHBIX BO3PACTHBIX TPYII U HAYYHON KBaTU(UKAINK, CBI3aHHBIX MTPOBEACHUEM
MCCJIEIOBAaHUM 0 O0IIeMy HAyYHOMY HANpaBJICHUIO U OOBbEIUHEHHBIX COBMECTHOM
HAy4YHOM  JESATEIbHOCTHIO. YKa3aHHbIM  KOJUIEKTUB [JIOJDKEH  OCYIIECTBIISITh
MOJrOTOBKY HAY4YHBIX KaJpOB, UMETh B CBOEM COCTaBE PYKOBOAMUTENS, a TAKKE
MOJIOABIX HCccaeaoBarenei (mo 35 mer).

B mosbpe 2015 r. B IlepmMckoM TrocyaapCTBEHHOM HAIMOHAIHEHOM
HCCIIEIOBATENIbCKOM YHHUBEpPCUTETe U ECTECTBEHHOHAydYHOM HWHCTUTYTE€ Ha 0asze
HAyYHO-UCCJICIOBATEILCKOW  JTa0OpaTOpUH T'EOJIOTHUECKOTO MOJCIUPOBAHUS |
MporHo3a W Kadeapbl WHXEHEPHON T'eOJIOTMH W OXPaHbl HEApP TPHU COJNCUCTBHUU
npyrux kadeap reosoruyeckoro (akysiabTera ObUTa co3/laHa (3aperucTpUpOBaHa)
Hayunasa wkona «l'eodkonozusn, umiCeHEPHAA 2e00UHAMUKA U 2€07102UYECKAs
oezonacnocmo) (HII «'HI'T'Hy).

Heabro aeareabHoctu HII «I'UI'T'b» sBisiercs co3aanne HOBOTO HAYYHOTO
3HaHUSA, AaKTyaJIbHOTO JUII TEOPUM W TNPAKTUKH  IYTEM  IPOBEICHUS
byHIaMEHTAIbHBIX W TPUKIAIHBIX HAYYHBIX MCCIIECJOBAaHUMN; Pa3BUTHE HAYYHOIO
notennnasia EHW TITHUY u VYHuBepcutera, obecrnieyeHHUE ITPEEMCTBEHHOCTH
MOKOJICHM B HAyYHOM COOOIIECTBE YHHUBEpPCUTETAa II0 OpraHM3aIMi HAyYHO-
MCCJIEIOBATENLCKOM pabOThl; pa3BUTHE WHTETpAllMM HAaykKu U 00pa3oBaHUS,
BBICOKOKQYECTBEHHAsI ITOArOTOBKA MOJIOABIX CHEHUAINCTOB U CIIEHIUATUCTOB BBICIICH
KBATH(UKAIIMA B 00JIACTSIX €CTECTBEHHBIX HAyK HAa OCHOBE WHTETPAIMHM HAYYHBIX
MCCJICIOBAaHUM 1 00pa30BaTEIBHOTO MPOIIecca.
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OcHOBHBbIE HAYYHbIEC U HAYYHO-00pa30BaTeIbHbIe HANIPABJIEHUS IKOJIbI

Hamnpasnenue HAYYHBIX UCCJIEI0BAHUM B pamMKax Hay4YHOU
mKoJbl: PyH/TaMEHTANIbHBIE U MPUKIIATHBIE UCCIEIOBAHUA B 00JIaCTU M'€03KOJIOTHH,
WH)KEHEPHOM, PETMOHAJIBHOM W TMOUCKOBOW  TEOJIOTMH;  3aKOHOMEPHOCTH
(dbopMHUpOBaHUS M TPOTHO3UPOBAHUE MPHUPOAHBIX M TEXHOTEHHBIX T€0JIOTMYECKUX
CUCTEM B IIpOILIECCE HEAPONOJb30BAHMS; TEO0JOTMYECKass M  IKOJOTUYECKas
0e301acHOCTh TOPOJOB U 00BEKTOB MH(MPACTPYKTYPBI HEIPOTIOIH30BAHMUS.

Hamnpasnenue noarotoBku MaructpoB: HXeHepHas reosorus.

HampaBnenue moaroroBku acnupantoB: 25.00.36 — ['eoskomorusi (Hayku o
3emiie).

HcTopuveckue mnpeanmocbliKu MKOJbL. [llkona moanep:KuBaeT Tpaauluu,
3ajl0)keHHbIe €€ ocHoBonoJio)KHUKOM — W.C. IleuepkunbiM. Ileuepkun Hzopo
Anekcanoposuu (1928-1991), noktop reoi.-MUH. HayK, Hpodeccop, 3acimy KeHHBIH
JesTellb HaykKu U TeXHUKU Poccuu, ocHoBaTenb Kadeapbl MHXXEHEPHOW TIeoJIoruu
ITepMckoro rocyaapCTBEHHOro yHUBepcUTeTa, aBTOp 361 meudaTtHbIx paboT, B TOM
gucie 9 monorpaduii. PykoBogurtens 22 KaHIUIATCKUX AuccepTaluil. Ero HayuHble
B3MUISIIBI TI0 MHXXEHEPHOW TeoJMHAMUKE W JIPYTUM HaIMpaBJICHUSIM SIBIISFOTCS
(dbyHIaMEHTAIBHBIMU OCHOBAaMH IIKOJIbI. 3HAYUTENbHBIA BKJIaJ B Pa3BUTHE HAYyUHBIX
npencraBicHuid mKoasl BHecnu: Illumanosckuit Jleonuo Anopeesuu (1930-1993),
JOKTOp TEeOJI.-MHUH. Hayk, mpodeccop (perMoHaIbHbIE THAPOTEOJIOTHYECKUE U
HEOTEKTOHMYECKHEe wuccienoBanus; aBTop 300 meyaTHhIXx paboT, B TOM Yucie 6
mMonorpaduit); Ayonsuckuic Bukmop Huxonaesuu (1930-2012), nokTop reosi.-MuH.
HayK, npodeccop, 3aCay)KEHHBIN JesTelb HayKU U TeXHUKH YKpauHbl (T€0JoTus U
TUAPOreoNIOTUsl KapcTa, U3y4eHUE NMaparecHe3UCOB T'eOJIOTHUYECKUX MTPOILIECCOB; aBTOP
570 mnevatHeix pabor, B TOoM uucie 30 wmoHorpaduii); beikoe Bnaoumup
Huxugoposuu (1933-2015), noktop reon.-MuH. Hayk, mpodeccop, 3acimyKeHHBIN
skoJior Poccun (uccnenoBanusi B 00J1aCTH HEAPOIOJIH30BAHUS, T€0AKOJIOTUH TOPO/Ia,
He(Tera3oBoi reoJOTUU U KapcToBeneHus; aBTop Oosiee 200 medaTtHbIX paboT, B TOM
gucie 10 monorpadwmii) (puc. 1).

U A.Ilevepxun JLA. Llumanosckuii B.H.J[yonauckuii B.H.BvixoB

Puc. 1. Beinaromuecs: yuensle-reosnoru IlepMckoro yHuBepcuTeTa, BHECIINE 3HAUUTEIbHBIN
BKJIaJ] B pa3BuTue HayuHbIx npeactasiennit HII «'UT'T by
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PykoBoautens HayuyHou mikoJibl: KonbimoB Urops CepreeBud, JOKTOpP TEOJI.-
MHUH. HayK, JOLEHT MO creuuanbHocTH «l'eodkonorusy, mpodeccop Kadeaps
MHKEHEPHOW I'€OJIOTMM M OXpaHbl HEAP U Kadeaphl MOMCKOB M Pa3BEIKU MOJIE3HBIX
HMCKOMAEMbIX, BEAYIIUU HAyYHbld cOTpyIHUK HWJI reonornueckoro MoaenmpoBaHus
n npormoza EHW TIITHUY, unen-koppecnonaeHt Poccuiickoii  AxkaneMun
EcrtecTBO3HaHMS.

CocraB kosiekTvBa: 17 wucciaegoBareneil: 3 JOKTOpa HayK, 8 KaHIWJATOB
Hayk, 6 crneunanucTtoB. Beayiiue yudenble mikossl: I'ondvipeé B.B., k.r.-M.H., 3aB.
ornena reosorun EHW, goueHt kad. TOMCKOB H  pa3BEAKH  MOJIE3HBIX
uckonaembix; Kapaseaeea T.HU., K.r.-M.H., C.H.C., IOIICHT Ka(). UHKEHEPHOI T'€OJOTHH
u oxpansl Henp; Kosun O.H., noxtop dumocodun (PhD), morieHT kad. reopusnku u
Kad. MHKEHEPHOU reoJoruu U oxpaHsl Heap; Kononneeé A.B., K.T.H., JOLEHT, 3aB.
HWJI reosornueckoro MojaeIupoBaHus U mporuosa; Kocmapee C.M., K.r.-M.H., Ha4.
oT/ela MOHUTOPUHTa M TPOEKTHPOBAaHUSA H3Kojorudecko Oe3zonmacHoct OO0
"Jlykoun-Unxunupunr"; Kpacunonukoe II.A., x.r.H., C.H.C., JAOLEHT Kad.
UHKEHEPHOU reosioruu U oxpansl Henp; Ilonoe A.I., K.r.-M.H., TOIIEHT Ka@. MOMCKOB
U pa3BeJKM TMOJIE3HBIX HcKonaeMbiX; Pozo3un M.B., n1.0.H., 3aB. HUJI sxonorun jneca
EHU, npod. kad. OMOreoneHosoruu U OXpaHbl NPUPOJIbI, JOUEHT Kad.00TaHUKU U
reHeTuku pactenuil; Tuxonoeé B.II., K.r.-M.H., 3aB. oTznena oxpansl npupoast EHU,
JOIIEHT Kad). MHKEHEPHOM T'€OJIOTUU U OXpaHbl Henp; Pemucos B.B., K.r.-M.H., 3aB.
nabopaTopuu TUAPOTE€OANHAMUYECKOTO MOJEIUPOBAHUS, JOLIEHT Kad.
JMHAMUYECKOM  reojoru W ruaporeonorun.  Cneuuanuctel: Jans JLH.,
skonor; /Kekun A.B., c.H.c. HWII »skonorum neca, VYYeHbId CeKpeTapb
EHW; Ko3noe C.B., BEAYIIMI WHXXEHEP 000 "Jlykoiin-
Nuxunupunr"; Kpacunsnuxkosa C.A., uHxeHep-ucciuenosarenb; Kycmoe H.B.,
H.C.; Xapumonoe T.B., c.H.C.

OcHoBHbBIE PyHIaAMEHTAIBLHbIE PA0OTHI:

o Paspabomka konyenyuu 2eonocuueckotu 6bezonacnocmu 2opooa Ilepmu —
o koHtpakty Ha HUP ¢ pgenapramMeHTOM IUTaHMpPOBAHUSA W Pa3BUTHS TEPPUTOPUU
agmuuauctpanyu 1. [lepmu (2010 r.)

o Paszpabomxa meopuu, memoooé u mexHonOUU  BbIAGIEHUS U
Kapmupo8auusi 2e00UHAMUYECKUX aKMUBHbIX 30H, OYEHKA UX GIUAHUSA Ha
UHIICEHEPHO-2e0NI02UYeCKUe U  2e09KO0JI02UYecKue npoyeccbl — 1O 3aJaHUIO
Muno6puayku Poccun (2012-2013 rr.).

o 3axonomepnocmu gopmuposanus u NPOSHOSUPOBAHUE NPUPOOHLIX U
MEXHOSEHHBIX 2€0JI02UYECKUX CUCEM 8 npoyecce HeoOponoib308anus — M0 33JJaHUIO
Muno6puayku Poccuu (2014-2016 rr.).

OcHOBHbBIE IPUKJIAHBbIE PA0OTHI:

o Pezuonanvusie ceosxonoeuneckue, ceoxumuieckue, 2uopo2eonocuieckue,
UHICEHEPHO-2e0/l02UYeCKUe UCCIe008aHUs U Kapmozpaguposanue. PEeruoHaTbHbIC
T€03KOJIOTUYECKUE U TEOXUMHUYECKHE UccieaoBanus Teppuropun Komu-Ilepmsikoro
aBToHOMHOro okpyra (1998-1999 rr.); cocTaBieHHE T'€OIKOJIOTHUYECKOH KapThl
[Tepmckoit  obmactm  macmraba 1:500 000 (1998-2001 rr.); cocraBicHHE
ruaporeosorndeckoir kaptol [lepmckoit obnmactu macmrada 1:500 000 na ocHoBe
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co3manus 0a3pl  JaHHBIX «PermonHampHas rmuaporeosorus» (2001-2002 rr.);
palionupoBanue Teppuropun [lepmckoi 0071aCTH MO CTETIEHH PUCKAa BOZHUKHOBEHUS
Ype3BbIYAMHBIX CUTYyallUil MPUPOJHOTO W MPUPOJHO-TEXHOTEHHOTO XapakTepa C
skosormdeckuMu  nociaencteusmMu  (2002-2003 rr.); cocrtaBieHune (OOHOBICHHE)
CEepUHHBIX JIET€H]I TOCYJapCTBEHHBIX THUJIPOTEOJOTHUYECKUX KapT Maciurtadba 1:200
000 (ITepmckas cepust) (2000-2003 rr.); co3gaHre aBTOMATH3UPOBAHHOIO pabodvero
mecta (APM) rugporeosiora — cwhemmuka (2000-2003 r1r.); cOCTaBlieHHE KapThl
HEOTCKTOHMYECKON akTUBHOCTH Ilepmckoii obOmactu macmraba 1:500 000 (1999-
2004 rr.); cocraBnenue naHAma@THO-TeOXUMUYECKONH KapThl [lepmckoii obnactu
macmtaba 1:500 000 (1999-2004 rr.); THAPOTEOJOTHUECKOE JOU3YYECHHE C
re0dKOoJIorHUecKuM KapTupoBanuem Maciirtada 1:200 000 smucra O-40-XV (1996-
2004 r1T.); WHXEHEPHO-TEOJOTHYECKOE paHXUpOBaHHE Tepputopuu I[lepmckoii
o0NacTH JUIsi TOCTAHOBKM pabOT TIO0 TEOJOTHYECKOMY M3YYCHHIO HEIp Ha
oOriepacrpocTpaneHHbIe moJie3Hbie uekonaembie (2005 T.); 9KOIOrHYecKUe yCaoBUs
IPOMBIIIJICHHO-DKOHOMUYECKUX  paiioHoB [lepmckoro kpas (2006-2007 rr.);
CocraBnenue Atnaca [lepMmckoro kpas «I'eosoruueckoe CTpOEHUE U PeCypChl HEP»
(2012 r.).

o U3zyuenue Bepxnekamckoco MecmopodicoeHusi KAaluuHblX cojel Ha
obvexkmax: «AHaIN3 (POHOBOTO COCTOSHUS M MOHUTOPUHT OKPY>KAIOIICH MTPUPOTHOM
cpenbl  Tamumkoro yuactka BKMKC (2009-2015 r1r.)»; «['eomornueckas
UHTEpOpeTanusi M KOMIUIEKCHBIM  aHaIM3  TeoJIOTO-TeOQU3UYECKUX |
a’pOKOCMOI€0JIOTHUECKMX MaTEpPHAIOB C LEJIbI0 000OCHOBAaHUS 0€30MaCHOTO BEIECHUS
TOPHBIX pPabOT W TPOMBINUIEHHOTO oOcBoeHusi Tanuikoro yudactka BKMKC
(2011 r.y».

o H3yuenue mecmopodicoenuil KAlulHblX colell 8 MeHCOYHAPOOHbBIX
npoexkmax: «I1oAroTOBKa MCXOJHBIX T'€OJOTMYECKUX JNAaHHBIX Ui pazpadotku TOO
CTPOUTENILCTBA TOPHO-O0OTaTUTEILHOIO KOMOMHaTa Ha 0aze JKuistHCKOro
MectopoxkaeHusi cosiet, Kazaxcran (2012 r.)»; «M3ydeHue reosoruueckoro
CTpOEHHUS IIEHTPaJbHOM YacTu maxtHoro mnoisi pyanuka JI3KY (V3b6ekucran) u
BBISIBJICHUE 3aKOHOMEPHOCTEH W3MEHYMBOCTH COJIEPKAHHS TOJIE3HBIX U BPEIHBIX
KOMIIOHEHTOB 10 maxTHoMy 1moio (2012 1.)»; «AHaIM3 HMMEIOMIETocs
reoJIOTUYECKOro Marepuaia U JaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHHUSA C IIEJIBIO
BBISIBJICHUSI Pa3pbIBHBIX HapylieHWH Ha maxTHoMm mosie pyanuka J3KY,
VY36ekuctan» (2012 r.).

o Ilposedenue A2POKOCMO2€E0NI0CUUECKUX Hegphme2azonoucKo8uix
UCCcne0o8anull. Ha NIOWAOAX KOMNJIEKCHO20 2e0J1020-2e0QuU3uiecKo20 U3yYeHUsl:
I'puropreBckoit momanu (2011 r.); IlonomapeBckoit miomanu (2011 r.);
Kepuerckoit momanu (2013 r.); Bumepckoit miomaau (2013 r.); FOro-Kamckoi
momaau (2013 r.).

o IIposedenue asporocmoceonocuieckux uccie008aHuli Ha NOUCKU 30J10ma
Ha obwexkmax: «lIpoBeJeHUE HCCIETOBAHUN MO COBEPIIEHCTBOBAHUIO TEXHOJIOTHH
oOoraiiieHust OJIarOpOJAHBIX METAJUIOB Ha JEHCTBYIOLIEM MPOU3BOJCTBE YYacTKa
Kyknsaana, Enuceiickuit kpsox» (2012 r1.); «IlouckoBbie pabOThI Ha BBISIBICHHE
MECTOPOXKIEHUM pPYIHOTO 30J0Ta B YIJIEPOJUCTBIX TEPPUTCHHO-KapOOHATHBIX
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nopoxax IIpombicioBckor mmomanu I'opHo3aBoackoro paiiona Ilepmckoro
kpas»(2012-2014 rr.).

o IIposedenue aspoxocmozeonocuueckux uccied08anull, OUCMAHYUOHHO20
30HOUPOBAHUS U 2€00UHAMUUECKO20 PAUOHUPOBAHUE 8 PA3IU4HbIX pecuoHax P®d: Ha
Kaukanapckom ['OK(2013 r.); nis olieHKH KapcToBOi oracHocTH [lepMckoro kpas u
Hwxeroponckoit obnactu  (2009-2015 rr.); s OLEHKM TIe€OAMHAMUYECKOU
OIACHOCTH HAa MAarucTpajbHbIX HedTerazonposoaax [Ipuypanesa u 3anaanoit Cubupu
(2009-2015 rr.), Ha Tepputopuu [opHOro AnTas Uil BBIOOpa ONTUMAIBHOTO
BAapUaHTa TPACCHI ra30NpOBOAHON cucTteMbl «Aurain» (2014-2015 rr.).

OOmecTBeHHOe NpPHU3HAHHME  KOJUIEKTMBAa HMJIM  €ro  OTAeJbHBIX
npeacraBurtesel (mpemMuu, Harpaapl, TUIIIOMBI, cepTudukatel): Iondvipes B.B. —
HarpaxaeH brarogapcTBeHHBIM mUcbMOM ryOepHaTopa [lepmckoro kpas 3a 3aciyru
B NeJarornyecKou U Hay4YHOU NEATEIbHOCTH, MIOATOTOBKY
BBICOKOKBAJIM(PDUIIUPOBAHHBIX ~ CIICIUATUCTOB M B CBi3M  co  100-nmetrem
yHuBepcuteta; Kexkun A.B. — Harpaxaen menanbio GHIIP "100 ner mpodcorozam
Poccun", mouetneimu rpamotamu  Ilepmckoii  KTO  mpodcoroza  paOOTHHUKOB
HapoaHOro oo6pazoBanus u Hayku PD; Kapaeaesa T.H.— nHarpaxjeHa IUIIJIOMOM
Jaypeata KOHKypca YHHBEpPCHTETa B OO0JAacCTH TEOJIOTMM Ha JIyYIIyI0 HAay4YHO-
uccienoBaTenbckylo padory B 2011 r. cpemu Monoabix yueHwix; Koznoe C.B. -
HarpaxnaeH  [lodetHoit  rpamotoii W OmaromapHocThi0o  MuHHcCTEpcTBa
IIPOMBILUICHHOCTH M dHepreTuku Poccuiickoit @Penepanuy; NOYETHBIMU IpaMOTaMU
u Onaromapuoctsmu "llepmuedts”, OOO "Jlykoin-Ilepmp", mpucBoeHO 3BaHHE
"Berepan tpyna OOO "Jlykoin-Ilepmb"; Kononnee A.B. — narpaxnaen llodetHoit
rpamoToil MunmcTepcTBa obpazoBanus Poccuiickoit denepanuu; Konsinoe U.C. —
HarpaxJIeH IUIJIOMOM JlaypeaTra KOHKypca YHMBEpPCUTETa B O0JIACTH TEOJOTMHU 3a
JYUIyI0 HAy4YHO-UCCIIEIOBATENIbCKYI0 paboTy B 2014 1. cpenu BeaylIMX YYEHBIX;
rpamotamu nogpasnenennii  MunucrepcrBa ['eonorun CCCP, MuHucrtepcTBa
npupoaHbIix pecypcoB Poccuiickori ®@enepauuu; Kocmapee C.M. — HarpaxiecH
MOYETHBIMU rpamoTamu U OnarogapHoctamu "llepmuedts”, OO0 "Jlykoitn-Ilepmp",
npucBoeHo 3Banue '"Berepan tpyma OOO "Jlykoitn-llepms"; Ilonoe A.I. —
HarpaxJeH [loueTHor rpamoroii MuHHMCTEpCTBA PUPOIHBIX pecypcoB Poccuiickoi
Oenepauuu; Poco3un  M.B. — HarpaxaeH JUINIOMOM Jiaypeara KOHKypca
YHUBEpPCUTETA B 00J1aCTH OMOJIOTHH 3a JIYUIIIYI0 HAyYHO-HCCIIEIOBATEIBCKYIO PaboTy
B 2015 r. cpemm Bemymmx ydeHblX, I[loyeTHoil Trpamoroii MuHucCTEpCcTBa
oOpazoBanusi u Hayku Poccuiickoit ®Denepauuu;; Tuxonoe B.Il. — HarpaxaeH
[TouetHo# rpamotoit MunucrepcTBa oopazoBanus U Hayku Poccuiickoit deneparum,
rpamotamu  Jlemapramenta AIIK u  npomoBonbscTBHs  Ilepmckoro — kpas,
Anvmunuctpaunu r. llepmu; Xapumonoe T.B. — nHarpaxneH IloyeTHon rpamoTon
MunucTepcTBa NpupoaHbIX pecypcoB Poccuiickoit denepanmu.

OcHOBHBIE HAYYHbIE Pe3yJabTAThI OCJEIHUX JIeT:

Hayunble 1 HayyHO-MeTOoAMYECKHE NyOnuKauuu Koyuiektupa: Oosee 200 B
T.4.: MoHorpapuu — 16 [1-18], meroamueckne u ydeOHbIC W3maHus — 7 [17-23],
CTaThbU B peIreH3upyeMbix m3manusx — 80, 3apyOexHbie cTaThl — 10, MaTeHTHI H
u3o0perenus — 6 [23-29].
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[ToaroroBka kaapoB BhICIICH KBaTU(UKAIIUU 32 TIOCIEAHUE 5 JIET: 2 3aIuTh
NOKTOPCKHX U 2 3aIIATHI KAHAUAATCKUX JUCCEPTALIHIA.

3a TeKyIui roJl OpraHu30BaHbl U MIPOBEJIEHBI MEXAYHAPOIHAS KOH(DEepeHIIUs
Y HECKOJIbKO HAyYHBIX CEMHHAPOB.

17-18 wosi6pss 2015r. cocTosutach TMepBas MEXKIyHapoJHas Hay4dHO-
npaktuyeckass — KoHpepeHuus — «l'eodkosiorusi,  MHXEHEpHas  I'eOJMHAMUKAa,
reoyiorudyeckas 6e3onacHocTb». Ha xoHdepeHiun O0bin 00CYXKIEHBI COBPEMEHHBIC
npo0JieMbl TEOJOTHMH M TEO0IKOJIOTMU: PErHOHaIbHOW U TIOMCKOBOM TEOJIOTHH;
VHXEHEPHOW Ie0JIOTMH U T€0JMHAMUKH; 3KOJIOTMYECKOM Ie0JIOrMU U U OXpaHbl HEJIp,
THJIPOTEOJIOTUH,  TEOJIOTMYECKON  0€30MacHOCTM  TOpoJ0B U OOBEKTOB
HEAPOTOIb30BaHUs, a TaK)Ke OOIKE U BOMPOCHI M0 OpraHU3aLMU MEXITyHapOIHbBIX
npoekToB. beuto mpencrasiaeHo 6osee S0 q0KIAaI0B U3 pa3IUUHbIX pernoHoB Poccun
- Ilepmu, Huxnero Hosropona, Y os1, Kazanu, Tromenn, Cypryra, Kpacnosipcka, a
takxke Kazaxcrana. Ha kondepenumu pabortana cexuus «CryaeHueckass Hayka» B
paMKax ITOCTOSIHHO-AEHCTBYIOIIETO HAyYHO-UCCIEI0BATEIBCKOTO CEMUHApa IO
r€0JIOTUM, B KOTOPOM MPHHSUIA Y4YacCTHE CTYHAEHTHI, MATUCTPAHTBl W ACIHUPAHTBHI.
YyacTHUKaM ObLTH BPY4YEHBI cepTU(UKATHI (PHC. 2).

Y4acTHUKHM Hay4HO-UCCIIEI0BATENbCKOTO

CeMHHapa 1o reopu3nke

Puc. 2. Ha nepBoii MeXTyHapOAHOW HAYIHO-TIPAKTHYECKOU KOHpEpeHITUH «I e0dKomorus,
WHXCHEpPHAs Te0IMHAMUKA, T€0JI0THIecKast 0€30IacHOCTh)»

JumioMaHThl KOHGEPEHITUN
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B panpHelimieM I1utaHupyeTcss MPOBEACHHUE PETYJSIPHBIX KOH(PEPEeHUUH ¢
U3JlaHueM COOpHHUKA TPYAOB U HAYYHOTO JKypHaJa.

Komexktus HIII «IMI'TB» roroB mnpuHATH B CBOM pAAbl YYEHBIX U
CIIEHHAIMCTOB, PA3JCIAIONIMX UX HayYHbIE B3IVISAbl U TPAAULIMH, 4 TAKKE MOJIOJBIX
UCCIIEIOBATENIEd W CTYACHTOB, MUMEKIOIIMX JKEJIAHUE WU CTPEMJICHHE 3aHUMATHCS
Hay4YHO-HMCCJIEI0OBATENBCKON AEATEIbHOCTBIO.

Wudopmarius o mkose pa3MelieHa Ha opuinansHeix cairax [30-32].
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EctecTBEeHHOHAYUYHBIN UHCTUTYT, lIepMCKuil TOCYy1apCTBEHHBIN
HAIMOHAJIBbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

JABOPATOPHUA T'ETEPOTEHHBIX PABHOBECHIA:
TEOPUSA U ITPAKTHUKA

B cmamve ocsewenvt ocHosHvie Hayumble HANPABAEHUS U pPe3Yabmambl
uccne0o8aHuil,  BbINOJIHEHHBIX  COMPYOHUKAMU — 1AOOPAMOpUU  2emMePOSeHHbIX
pasHoseculi EcmecmeenHOHayYH020 UHCIUMYmA.

Knrouesvie cnosa: guzuko-xumuueckuti aHamu3, NOIUKOMNOHEHMHbIE B00HO-
cosiesbie U OOHO-0P2aAHUYECKUEe CUCTNEMbL, 2eMePO2eHHble PABHOBECUSL

O.S. Kudryashova
Natural Sciences Institute, Perm State University

HETEROGENEOUS PHASE EQUILIBRIUM LABORATORY: THEORY
AND PRACTICE

The main scientific areas and results carried out by researchers of the
Heterogeneous Phase Equilibrium Laboratory of Natural Science Institute at Perm
University briefly highlighted in the article.

Keywords: physicochemical analysis, polycomponent water-salt and water-
organic system, heterogeneous phase equilibrium
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pamkax  Ilepmckodt =~ HayuyHoW  MIKOJBI  (UBUKO-XMMHUUYECKOTO  aHaIM3a
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CUCTeMaxX TMpU Pa3IUYHBIX YCIOBHUSIX. TeopeThuecKkue OCHOBBI MPOLIECCOB
pasliesieHus] BEIIECTB B JHEPro-, PecypcocOeperaroimx M SKOJOTUYECKH MSTKUX
XUMHAYECKUX TEXHOJOTHUSIX).

Koneepcuonnwie cnocodvl nonyuenus 6000pacmeopumuix co.eil

M3 Bcex MNPOMBINIIEHHBIX CHOCOOOB MOJIYYEHHUS BOJAOPACTBOPHUMBIX COJIEH
HanOoJIee HKOJIOTHYECKU OE30IaCHBIM U MPOCTHIM SIBJISIETCS KOHBEPCUOHHBIN c0C00.
B03MO0XHOCTh IPOBOJIUTH MPOLECC KOHBEPCUM COJIEH B M30THAPUYECKUX YCIOBUAX
MHOT'OKpPATHO MOBBIMIACT  I1€JIeCO00Pa3HOCTh ero HCIIOJIb30BaHUS B
MIPOMBIIIEHHOCTH.

H302udpuueckue kpyzosvie npoyeccot ¢ yuacmuem 006agounvix coeii [1, 2]

PazpaboTtanbl (PU3NKO-XUMUYECKUE OCHOBBI KPYTOBBIX HW30THAPUUYECKUX
TMPOIECCOB C ydacTHEM J00ABOUHBIX CONell MPUMEHHTEeNbHO K cucTemam M, N7,
P*/X, Y- H,O () u M*, N"/X', Y™, Z" - H,0 (Il) ¢ uemnbio nomydeHus coneil Kamus.
VY cTaHOBJIEHBI CIAEAYIONINE ATAIlbl pa3pabOTKU U30THAPUYECKUX ITUKIIOB:

1. M3ydyeHue pacTBOPUMOCTH B TPEXKOMIIOHEHTHBIX CHCTEMAX, COJIEPIKAIIUX
noyiyyaemble U rnepepadarbiBaemble coiid. Hamuuue BhicanmuBaromiero 3ddexra Ha
M30TEpMax pPacCTBOPUMOCTH YKa3bIBAET HAa BO3MOKHOCTH Pa3[eiIbHOIO MOJYy4YECHUS
COJIEN B U3OTUAPUYECKHUX YCIOBUSX.

2. Tlonbop m06aBOYHBIX COJIeH, BBEJAEHHUE KOTOPBIX B MPOIECC, MO3BOJISET
OCYILIECTBIIATh peakuuio oOMmeHHoro pazioxeHus MY + NX = MX + NV
M30TUAPUYECKH B 1Be cTaauu. [[00aBouHBIE CONMHM JOJDKHBI MMETh OOIIMM HOH C
MOJIy4aeMbIMH COJISIM; HE 0Opa30BBIBATH C HUMH TBEPIBIX PACTBOPOB U JIBOWHBIX
COCIMHEHMI;, 00J1a/IaTh JOCTATOYHO BBHICOKOW pPAacCTBOPUMOCTBHIO B BOJE M BOJIHO-
COJIEBBIX PAaCTBOpax IMpH TeEMIIepaTypax mpouecca.

Ecnmu noGaBouHble CONMM MMEIOT C BBIJICISEMBIMU COJISIMH OOIMUN aHUOH
(cucrema l), To mporiecc MpoOTEKaET CICAYIOMIMM 00pa3oMm:

[MepBast cragus (t;) Bropas cragus (t,)

NX + [PY] S NYY + [PX] [PX]+ MY S MX{ + [PY]
me. p-p  ms. p-p p-p me  me p-p
>t

Ecnin no6aBouyHble COJIM MMEIOT C BBLACTISEMBIMH COJISIMH OOIIMNA KaTHOH
(cuctema |l), TO mpoTEKAIOT ClEAYIOIIUE PEAKLIUN:

[MepBas cramus (t’;) Bropast cragus (t’;)

MYV +[NZ] 5 NY4 + [MZ] [MZ]+NX S MX{ +[NZ]
me.  p-p me. p-p p-p me.  me. p-p
t' >t

3. BeiOOp u wu3y4YeHHE YETHIPEXKOMIIOHCHTHBIX B3aUMHBIX CHUCTEM B
ONPE/ICIICHHOM TEMIIEpaTypHOM HHTepBaje. KomMmoHEHTamMu CHUCTEM SBISIOTCS:
IIEJICBOM  MPOAYKT, OJHA U3 TepepadaThiBaéMbIX W  JT00AaBOYHBIC  COJIH.
TeMneparypHO-KOHIIEHTPAIIMOHHBIE MapaMeTPhbl MPOIECCa YCTAaHABIMBAIOT MyTEM
COBMEIILICHHS Ha JUarpaMMe pacTBOPUMOCTH PA3JIMUHBIX MMap U30TEPM C HAHECEHHOM
cetkoi wm3orunap. OOpa3oBaHHWe IMKIA BO3MOXHO B TOM cllydae, Korjaa
M30KOHIIEHTPAThI J100ABOYHBIX COJIEH TMEPEeCcEeKyTCs C OJHO3HAYHBIMU H30THIpaMu
Pa3HBIX U30TEPM.
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4. Jlns onpeneneHus ONTUMAIbLHBIX COCTABOB 0OOPOTHBIX PACTBOPOB ITUKIIOB U
KOJIMYECTB TepepadaThiBAEMbIX COJIGW U3YyYalOT pa3pe3bl MATHUKOMIIOHEHTHBIX
B3aUMHBIX cucTeM | u |, mpoxoasimux uyepe3 H30KOHIIEHTPAThl T0OABOYHBIX COJICH.

5. HM3ydeHne KUHETHYECKHX 3aKOHOMEPHOCTEW H3OTUIPUYECKHUX LHUKIOB U
ONTHMU3AIMH TTAPAMETPOB TpoIlecca KPUCTATU3AINUNA COJeH (BpeMs MPOTEKaHWS,
CKOPOCTh OXJIQXICHUS, pPa3Mep KPUCTAIJIOB U PEKUM JO3UPOBKHU COJICH).

B03MOXHOCTh TOJTydeHHS] TUXpoMaTa M HHUTpaTa Kajaus B H30THAPUUCCKUX
YCIIOBUSAX J0Ka3aHa sKcrepuMmenTanbHo ans cuctem: K', Na®, NH,*/CI, Cr,0,% -
Hzo [3, 4], K+, Na+/C|-, CrO42-, Cr2072- - Hzo, K+, Na+, NH4+/NO3-, Cl - Hzo, K+,
Na'/NOs’, CO3*, CI' - H,0 [1]; K*, Na', NH,*/CI', CrO,* - H,O [5]; K*, Na",
NH,*/Cr,0,*, SO,* - H,0. IIpu pa3paboTKe H30THAPHIECKUX CIIOCOOOB MONYICHNUs
JUXpoMaTa, XpoMaTa M HUTpATa Kajdus M3ydeHa pacTBOPUMOCTh B cucTemax: K,
NH,"/CI', Cr,0;* - H,0; K*, Na"/CrO,*, Cr,0,* - H,0; K*, NH,"/NO3", CI' - H,0
[6]; K*, Na'/NOy, CO3* - H,0; K, NH,*/CI, CrO,* - H,0; K*, NH,"/Cr,0,%,
S0,? - H,0; Na*, NH,*/CI', Cr,0;* - H,0 [7], NaCl — NH,CI — KCI - H,0 [8, 9];
Na,Cr,0; — (NH4)2Cf207 - K»,Cr,07 — H,0 [10], NaNO; — NH;NO; — KNO; —
H,O [11] B unTepBaine temmneparyp 5-75°C.

DKOJOTUYECKUX M IKOHOMHUYECKUX MPEUMYIIECTBA H30TUAPUICCKUX ITUKIIOB B
CPaBHCHHH C U3BECTHBIMH CIOCOOAMHU TIONYyUYEHHUS BOJOPACTBOPHUMEBIX COJICH
MPHUBOJIAT K SKOHOMHUHU YHEPTOPECYPCOB U BOJBI JIJISl IPOMBIIIUICHHBIX HYK/I:

® JCKIIIOYAETCS CTaus YIIApUBAHUS COJIEBBIX PACTBOPOB;

e MakCHMaJIbHas TEMIIEpaTypa HUKIOB He npeBbiaer 75°C;

® YCIIOBHS OCYIIECTBIICHUS ITUKJIA OMM3KU K N30TEPMHUUECKUM;

® TIOBBIMIAETCS CTETICHb MEPEPAOOTKU CHIPHS U BBIXO/I IIEIEBOTO MPOAYKTA.

CpaBHUTENBHBIN  aHAMW3  MApaMETPOB  M3OTUAPHUYECKUX  IHKJIOB  C
MOKa3aTeIsIMU TIPOU3BOJCTBEHHBIX MPOILECCOB J0KA3bIBAET LIEIECOOOPA3HOCTh HUX
WCIIOJI30BaHUsI B TMPOMBINIIEHHOCTH. HOBBIN crmoco0 mpomen ampodaruio B
3aBOJICKUX YCJIOBHSIX.

Ilonyuenue numpamos u popmuamos Kanus u Kaaiobyus

Pa3paboTanbl KOHBEPCHOHHBIC CIOCOOBI TOMYYEHUS HUTPATOB Kajausl WU
KaJIBIUS ¥ XJIOPUIa MarHus U3 XJIOPUI0B KaJlusl WM KaJbIKs U HUTpaTa MarHus [12-
16]. TemmnepaTypHO-KOHIIEHTPALMOHHBIE MApPAMETPBI MPOLIECCOB YCTAHOBJICHBI Ha
ocHoBaHuu guarpamm pactsopumoct cuctem CaCl, + Mg(NOj), S Ca(NO3j), +
MgCl; — H,0, 2KCI + Mg(NO3), 5 2KNO3; + MgCl, — H,0 u 2KCI + Ca(NO3), S
2KNO; + CaCl, - H,0, wusyuennsix mnpu 15, 25 u 50°C. IIpoBemeHHbIH
YKPYITHEHHBIA JIa0OpaTOPHBIA JKCIEPUMEHT IOKa3al BO3MOXHOCTH TOTYYCHHSI
HUTpaTa Kalusg HE TOJBKO M3 YHUCTBIX COJIEHM, HO W3 TaIypPrUYecKOro W
(IOTAIMOHHOTO XJIOPUIA Kajus, a TaKkKEe M3 OTXOJOB MAarHMEBOTO MPOW3BOJICTBA,
coJiep KaIIuX XJIOPHUIbI Kalusi, HATPHsl, KaIbIIUS U MarHUsl.

Pa3BuBaroTCS MEPCIIEKTUBHBIE MCCIEIOBAHUS MPOIIECCOB KOHBEPCUU COJIEH B
cUCTeMax, cojaepkamux QopMuaT HATPUsA, C IENbI0 MOJIy4YeHUus GOPMHATOB
MIEJIOYHBIX U METOYHO3EMENTBHBIX METAIJIOB TI0 PEAKIIMA OOMEHHOTO Pa3JI0KEHUS:

MeAn + HCOONa & HCOOMe + NaAn.
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B kayecTBe  BTOpPOrO  CBIPHEBOTO  KOMIIOHEHTa  MCIOJIb30BaHbI
BOJOPAaCTBOPUMBIE COJIM KAl WJIU Kajblus. BriepBble M3ydyeHa pacTBOPUMOCTH B
JeThIpeXKOMIOHEHTHBIX cuctemax K,CO; + HCOONa S HCOOK + Na,COj3; —
H,0, KHCO3; + HCOONa & HCOOK + NaHCO; - H,0, K,SO, + HCOONa S
HCOOK + Na,SO, — H,0 u 2HCOONa + CaCl, 5 (HCOO),Ca + 2NaCl — H,0
nipu 25°C [17, 18]. IlonydeHHbIE 3KCIEPUMEHTAIbHbBIC JaHHBIC TO3BOJIMIIM CJIEJIATh
BBIBOJ] O IPUHIIMITHAIBHON BO3MOKHOCTH MOJy4eHHs] POPMUATOB KM U KAJIbLIMSL.
~ Paspabomka srcudkux cpeocme paziuinozo HA3HAYEHUA

B e B 1978 rojy JIUPEKTOP
:' EcTtecTBEeHHOHayYHOr0 WMHCTUTYTa K.X.H., JOLEHT
: C.®.Kynpsiios BIIEPBBIC P EIITOKAIT
' HUCII0JIb30BAaTh dazoBbIe JTuarpaMMabl

MOJIMKOMIIOHEHTHBIX CHCTEM JJisi pa3paboTKu
ONTUMM3AIMA  COCTAaBOB  KHUJKUX  CPEICTB
paznuuHoro HazHauenus [ 19, 20]. Cucremaruzanus
OTEYECTBEHHBIX u 3apyOeKHBIX KUJIKUX
OYMIIAIOIIMX KOMIIO3UIIMM TMO3BOJIMJIA BBISIBUTH
o0mue 3aKOHOMEPHOCTHM W MPUHLMUIBI  HX
pazpabotku. HMcxons H3 3TOro, NpesioKeHbI
MOJICJIBHBIE ~ YCJIOBHO  YETHIPEXKOMIIOHEHTHBIE

cucremel: IIAB; - [IIAB, - cMmemaHHBIN
pacTBOpHUTENIb — aKTUBHAs J00aBka (OBITOBBIE
cpeactea) u OP; - OP, - IIAB - Bogna
(texunueckue cpeactsa, OP - opranuueckuid pacTBopuTenb). HW3yueHwue

pPacTBOPUMOCTH, (UBUKO-XUMHUYECKMX W (YHKIMOHAIBHBIX CBOWCTB B TaKHUX
CUCTEeMaxX IO3BOJISIET HAXOJAUTh ONTUMAJIbHBIEC >KUIAKUE KOMIIO3UIIMM IO 3apaHee
3aIaHHBIM TTapaMeTpaMm.

Pa3pabotan u anpoOMpOBaH HOBBIMH METOJA CO3/IaHUSI JKUJKUX CPEACTB
Pa3IMYHOTO HA3HAYCHMU S, BKIIFOYAIOIIUM CIICTYIOIINUE ITAIIbI:

1. N3ydenne pacCTBOPUMOCTH B MOJUKOMIIOHEHTHBIX BOJIHO-OPTaHUYECKUX
CUCTEMaX, COJEpKalluX BELIECTBA, MEPEUYEHb KOTOPBIX 3aBUCUT OT HA3HAYCHHS
CpEICTBA.

2. UccnenoBanne (U3MKO-XUMHUECKMX M (YHKIHMOHAJIBHBIX CBOWCTB

cMecell B TOMOI'CHHOHM 00JacTH CHUCTeM. METOI0JIOTUSI 3KCIIEPHUMEHTa BIICPBbIC
peanu3oBaHa Ha 6a3e pa3pabOTaHHOM KOMIIbIOTepHOM porpammbl Optimum [21].

3. AHanu3 ypaBHEHMI, ONMUCHIBAIOIINX 3aBUCUMOCTh COCTaB — CBOMCTBO U
rpaguuecKux 0TOOpaKEHUN U30JIMHUI CBOMCTB.
4.  BpiOOp KOMIO3WIIMM C ONTUMAJbHBIMH WJIM 3apaHee 3aJaHHBIMU

(UBUKO-XUMUUECKUMU U QYHKIIMOHATBHBIMUA CBOWCTBAMH.

[IpakTyeckoe HMCHOIB30BAaHME METOJAa IOKa3aHO Ha MpUMEpe pa3padOTKu
TEXHUYECKOTO OYMIAIOLIETO CpeACcTBa (pa3pe3 YEeThIPEXKOMIIOHEHTHOM CHCTEMBI
[TAB «IIporpecc» — (40% cxunugap + 60% H30NPONUIIOBBIA CIUPT) — BOJA) U
nesunuupyromero cpeacrea (cucrema Perlastan AL-30 — «Bunarun» — Boma) [22,
23]. B mporpamme Optimum wmareMaTthyeckass MOJEIb CHCTEMBI CTPOUTCS Ha
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OCHOBAaHHWM CHUMIUICKC-pemeTyaTeix 1iaHoB I[ledde.

Onu Haubosiee MPOCTO

pPEaIM3yIOTCA IIpHU HCCICAOBAHUH CBOMCTB BHYTpHU TPCYI'OJIbHUKA, ITIO3TOMY JJIAd
YHOPpOICHUA HCCICOAOBAHUA U3 TOMOI'eHHOM 00J1acTu BbIPE3acTCsA JIOKAJIbHBIN

TpeyrojpHuK (puc. 1).

BoAa

00 100

100

40 mac.% 60

0 20 80 100
40% ckunupap:
60% n3onponunoBbIn cnnpT

MAB "Mporpecc”

Puc. 1. Pa3pe3 ITAB «IIporpecc» — (40% ckunumap +
60% HM30IPONUIIOBBIA CIUPT) — BOJA

BepimHbl  10KanbHOrO  TpeyrojibHUKa
umerotr koopauHatel (% «IIporpeccy; % Bona;
% cMech OpraHMYEeCKHUX pacTBOpUTENEH): X;
(100; 0; 0); X, (20; 80; 0); X3 (76; 0; 24). Ons
NPOBEPKHM  AJCKBAaTHOCTH  MAaTEeMaTHYECKUX
MOJIeTIell peaNbHbIM YCJIOBHSIM HCCIIEI0BaHBI
OTKJIMKH B KOHTPOJIBHBIX TOYKax (Tadim. 1, 2).

Tabmuma 1
KoHTpoJIbHBIE TOUKH JUIsI MOFOIIEH crTOCOOHOCTH. (1o 05:4=2,78%)
Ne 1 2 3 4
X3 0,2 0,5 0,4 0,3
X, 0,2 0,125 0,15 0,175
X 06 0,375 0,45 0,525
MCpacru 92,14 84,37 85,66 87,19
MCieop 89,03 88,62 91,26 90,27
AMC 3,11 4,25 5,60 3,08
> 0,38 0,52 0,68 0,38
Tabmura 2

KoHTpoibHBIE TOYKH JJIS TUIOTHOCTH, BA3KOCTH U TEMITEPATYPhI BCITBIIIKH B
3akpbITOM TUTIIE. (t005.7=2,377%)

No 1 2 3 4 5 6 7
X1 0,33 0,66 0,66 0,33 0 0 0,33
X, 0 0 0,33 0,66 0,66 0,33 0,33
Xs 0,66 0,33 0 0 0,33 0,66 0,33
P npasme 1,0378 1,0594 1,0618 1,0409 1,0217 1,0168 1,0388
Prean 1,0329 1,0572 1,0627 1,0412 1,0246 1,0218 1,0416
Ap 0,0049 0,0022 0,0009 0,0003 0,0029 0,0050 0,0028
e 0,05 0,02 0,01 0,003 0,03 0,05 0,03
Mapascrs 7,5012 9,0864 4,7150 1,7127 3,0188 5,1235 5,1138
Mreop 7,5537 9,2762 43475 1,1136 3,4016 4,9130 46546
An 0,0525 0,1898 0,3675 0,5991 0,3828 0,2105 0,4592
e 0,08 03 0,56 0,91 0,58 0,32 0,70
e (apar) 37 40 74 87 62 31 46
Cacn (reap) 40 26 80 91 52 27 49
Aty 3 14 6 4 10 4 3
e 0,46 2,15 0,92 0,61 1,53 0,61 0,46
*-KpI/ITI/I‘ICCKOC 3HAYCHUEC KpUTCpUs CTBIOI[CHT&; **_BRIUMCIIEHHOE 3HAYEHHE

kputepusa CTbrOJICHTa
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Ha puc. 2 nmnpencraBneHo rpaduyeckoe w300pakeHUE JIOKATBHBIX
TPEYTOJILHUKOB C M30JMHHUSIMHU MapaMeTpoB, MOCTPOCHHOE B mporpamme Optimum.
Omnpenenena koHireHTparmonHas oo6nacts (%): ITAB «IIporpecc» — 20,0 - 78,2,
cmech OP — 0-6,3; Boga — 19,7 - 80,0; B KOoTOpO¥ TemIieparypa BCIIBIIIIKH CMecei
BhIte 60°C (kaTeropus moapooracHOCTH MoMelleHuit B) u moromas cnocoOHOCTH
Bbiie 90%. Pa3paboTanHble KOMIIO3UIIMKM MPOIUIA arnpoOalyi0 B MPOMBIIIICHHbBIX
YCIIOBHSIX.

0,0 0,2 0,4 0,6 0,8 1,0 ’ 0,0 0,2 0,4 0,6 0,8 1,0 '
X X3 X2 X3

0,0 02 04 06 08 10_
X2 X3

6

a — mwiotHocTs, T/em®: 1 — 1,0215, 2 — 1,0330, 3 — 1,0445, 4 — 1,0560, 5 — 1,0676, 6 —
1,0791; 6 — Bs3xocTh, Mlla-c: 1 — 10,9500, 2 — 8,2693, 3 — 6,6609, 4 — 5,0525, 5 — 3,4441, 6 -
1,8356, 7 — 0,7634; ¢ — TemmepaTypa BCIBIIKH B 3akpbiToM Turie, °C: 1 — 98, 2 - 94, 3 - 82, 4 -
69,5-57,6-45,7-33,8-25,9 - 21, 2 — moromas cnocodbHocts, %: 1 — 68,00, 2 — 72,74, 3 -
77,48,4 -82,22,5-86,96, 6 — 90,12, 7 - 91,70, 8 — 94,87, 9 — 96,45.

Puc. 2. Jlokansubiit Tpeyronbauk paszpesa [IAB «IIporpeccey» — (40% ckunupap + 60%
M30IPONWIOBBIN COUPT) — BOJIA C U30JUHUSAMH CBOMCTB

C menpl0 MOMyYeHHMs] BOJHBIX pacTBOPOB, cojaepkammx «Bumarua» u
MPUTOIHBIX JJIsl 00€33apakKMBaHMs TIOBEPXHOCTEH, BIIEPBBIE N3YY€HA PACTBOPUMOCTD
B YCJIOBHO TPEXKOMIOHEHTHBIX cuctemax [TAB — «Bunarun» — Boma. Bepuiunbl
JOKambHOTO TpeyroiabHuKa cuctembl Perlastan AL-30 — «Bunarun» — Boga (puc. 3)
umetor koopauHatel (% ITAB; % Boma; % «Bwmarun»): X; (75; 0; 25), X, (28,5;
66,5; 5), X3 (95; 0; 5). B xadecrtBe (yHKIMOHAIBHOTO CBOWCTBAa H3Yy4CHA
OakTepuIMaHAs CIOCOOHOCTh cocTaBoB (kosmmuecTBO kojonmii E. coli 1257,
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OCTaBIIMXCSA Tocyie oOe33apaxkuBaHus). [IpoBepka MOIYYEHHBIX MaTEeMATHYECKUX
MoOJIeJIeH B KOHTPOJIbHBIX TOYKAX MOATBEPAMIIN UX aeKBaTHOCTD (Tabd. 3).

Boaa X1
0,0 1,0

0 !
0 20 40 Mac.%gq 80 100 0,0 0,2 04 0,6 0,8 1,0

Perlastan AL-30 "Bunarut" X2 X3
Puc. 3. M3oTepma pacTBOPUMOCTH KOE:1-1,2-12,3-30,4-47,5-64,
cucremsl Perlastan AL-30 — «Bumarua» — Boga 6 —81,7-99, 8 - 110;

nipu 25°C Puc. 4. JlokanbHbI TPEYroJIbHUK

cucrtemsl Perlastan AL-30- «Bwiaruay — Bona

Tabmuna 3
KonTtposnbHble TOUKH. (to057=2,377%)

No 1 2 3 4 5 6 7

X1 0,33 0,66 0,66 0,33 0 0 0,33

X5 0 0 0,33 0,66 0,66 0,33 0,33

X3 0,66 0,33 0 0 0,33 0,66 0,33

KOE ok | 10 15 50 55 110 90 80

KOE 1¢op 8 11 44 47 100 94 71
AKOE* 2 4 6 8 10 4 9

t** 1,96 1,28 0,64 0,85 0,56 0,24 0,52

[TonydyeHHast 3aBUCHUMOCTb OaKTEPUIUIHON CIIOCOOHOCTH OT COOTHOIICHHS
KOMIOHEHTOB (puc. 4.) Mo3BOJUjIa BbIOpAaTh cMecH, o0Jiaaroliue MaKCUMalbHOU
aKTUBHOCTBIO (cTerneHb obe33apaxuBanus 99,99%): Perlastan AL-30 — 89,1-95,0%;
«Bumarun» - 5-10,9%; Boga — 0-1,6%.

MHoroneTHHE WCCIENOBaHU YOEIUTEIbHO O0Ka3ald, 4YTO pa3pabOTaHHBIN
METOJ TO3BOJIIET CO3/1aBaTh JKHJKHE KOMITO3UIIMHA C ONTUMAIbHBIMU WIH 3apaHee
3alaHHBIMA ~ QYHKIMOHAIBHBIMH W (U3UKO-XMMHUYECKUMH  CBOMCTBAMHU M
(b (})EeKTUBHO HCTONB30BaTh ChIphe. [lOSABIIAETCS BO3MOXKHOCTH B3aMMO3aMEHBI
KOMITOHEHTOB C COXpaHEHHEM CBOMCTB cpenctBa. Bcero uccrmemoBano Goisiee 150
YCIIOBHO TpOHHBIX W 20 YCIOBHO YETBHIPEXKOMIIOHCHTHBIX CHCTEM. MeTox
anpoOupoBaH IpH pa3pabOTKe MOKIIMX, JC3MHPHUITUPYIOMNUX U J1e3aKTHBHPYIOITUX
CPEIICTB, TSHKEIBIX KHIAKOCTEH M1 HE(TSHON IPOMBITIUICHHOCTH.

IKCmpakyuoHHble CUucmembl

C mavama 2000-x romoB mno wmHuimatuBe a.X.H. A.E.JlecHoBa Hadainch
WCCJICOBAHMUS DKCTPAaKIMOHHBIX cucTteM IIAB - BeicammBatens — Boja.
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YcTaHOBIEHO, YTO KUAKO(A3HbIE TETEPOreHHbIE CMECH 00pa3yroTcsl B BOJHOU cpesie
IpU COYETAaHWM KOMITOHEHTOB, YKa3aHHBIX B TaOim. 4. K Hacrosmemy BpeMeHH
NoApoOHO W3yueHbl (a30Bble W OSKCTPAKIMOHHBIE PABHOBECHS B CHCTEMax C
CUHTaMHJIOM-5, cuHTaHoaMu (HenoHoreHHele [TAB), okcudocom b (aHnOHOTEHHBII
[TAB) u xatamunom Ab (katnoHorenssiii ITAB) [24-29].

Tabmuua 4
KomnonenTs! paccianBaromumxcs cucteM [1AB — BeicanuBarens — Boja
ITAB BricanmuBarenb
CHHTAHON I[C-lO ESH%% NaN03, (NH4)2804, Nast4, L|2804, NH4F, (NH4)2HPO4,
3
Cunranon AJIM-10 KSCN, NaNOg3, (NH4)>SO4, NH4F, NH;NO3
NaCl, A|C|3, NH4F, (NH4)ZSO4, (NH4)2HPO4, Na,SOy, LizSO4,
Oxcudoc b LiBr*, MgSO,4, Al(SO4)3, AI(NO3)3, u kucmoramu HCIO4, HCI,
H,S04, HNO3
TpusTaHoIaMUHOBBIE NH.F, NaNOs, LiBr*
COJIM AIKWJICYTh(aTOB
ITAB «IIporpeccy» LiCl*, LiBr*, NaNO3*, NH4F*, NH4sNO3*, NH,CI*
AnxuiicynbhoHaT LiCl*, LiBr*, KSCN*, KHCO3*, NH4F*, NH,NO3*, NH,CI*

(NH4)2804, Na,SO4, KHSO,4, ZnSOy, MgSO4, A|2(SO4)3, LiCI*,
NH,CI, NaCl, AICIl;, CaCl,, KCI, LiBr*, NaBr*, KBr, NH4F*, NaF,
LiNOg, KNO3, NH4NO3;, KHCO3; .Na,COj;, K,CO3;, CH3;COONa,
CH3COONH,, (NH4),HPO,*, KSCN, NH,SCN

Cuuramuna-5

NH4C|, KC', LICl, NaCI, C&C'z, A|C|3, LiNOg, KNOg, NaN03,
NH4N03, Mg(N03)2, C&(NOg)z, A|(NO3)3, (NH4)2804, A|2(804)3,
Na,S0O4, K,S04, Na,COj;, K,CO3;, KHCOj;, NaBr, (NH4)2HPO4,
NH.F

Karamuu Ab

*- B cuctemMe oopasyeTcsi CTabMIbHAS SMYJIbCUS B BEPXHEM WM HUKHEM CIIOE.

B kadectBe nmpumepa MpuBEICHBI Pe3yabTaThl UCCICIOBAHMS CUCTEM OKCH(dOC
b - mHeopranumyeckuii BbICaTUBaTEIh — BOJA. [IpakTHYeCKH BCE JaHArpaMMBI
pPacTBOPMMOCTH HMEIOT CXOXYK Tomojoruto (puc. 5). I'panuma oOnactu
paccianBaHUs HAXOAWTCS JOCTATOYHO OJIM3KO K BOJHOW BEPIIMHE TPEYrOJIbHHKA,
YTO TIO3BOJISICT MPOBOJIUTH SKCTPAKIIMIO B pa30aBICHHBIX pacTBopax. [lo BeamumHe
IJIOMIAM 00JIACTH pacCllanBaHMs, OIICHEHA BBICAJIMBAOIIAS CIIOCOOHOCTH COJIEH,
kotopas cumxaercs B psaay: AlCl; > AI(NO3); > Al (SO4)3 > NH4F > (NH,),SO,4 >
> L|2804 > Na,SO, > MgSO4 > NaCl.

Wzyueno BimmsHue Heopranmdeckux kucnor (HCI, H,SO,4), pacrtBopos
aMMHaKa M TUIPOKCHIA HATPUs Ha MPOIECC pacciamBaHusA. B cHCTeMBbl ¢ cOsIMH
OJTHOBAJICHTHBIX METAJUIOB PaCCIauBaHUE COXPAHSIETCS B 00Jiee IMUPOKOM MHTEPBAJIC
kucaotHocTH: OT 4 mouw/1 HCI (6 monws/n H,SO4) mo >3 moas/n NH;. B cucremax
Boja — okcudoc b — comp amOMUHUS pacclauBaHUE CYIIECTBYET B WHTEpBaje
KHCJIIOTHOCTH OT 7 MOJIb/T KOHIIEHTPAIIMH XJOPOBOJOPOTHON KHUCIOTHI [0
HEUTPAIBHOU.

CdopmynupoBaHbl OCHOBHBIE TPeOOBaHUS K COCTaBY, KOTOPBIH MOXET OBIThH
HCITOJIB30BaH IS SKCTPAKITUH:

o COOTHOIIICHHUS KOMITOHEHTOB JIOJDKHBI 00€CIICUnBaTh BBHICOKYIO CTCIICHb

KOHLIEHTPUPOBAHUS IIPH MUHUMAJIBHOM cojaeprkanuu [IAB u BeicanuBares;
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J OBICTpOE YCTAaHOBJIEHUE PABHOBECHS;
J COXpaHEHHE PACCIaNBaHUS B KUCIIBIX U HIETOYHBIX Cpellax;
J npo3padHocTh a3 (a1 GOTOMETPUYECKUX METO/IOB aHAIIN3A).

H,0 H,0 Hy0

0,100

0 20 40 60 80 100
Oxendoc B NH,F Oxendoc B NaCl Okcnpoc B mac.% (NHy),

Hy0

0,100

0
% NapSO4*10H0 \, MgSO4*7H20

0
51290 L+81+82

L+S1+Sy

0
0 0 20 40 % 60 80 100 .
0 20 20 60 80 100 mac.% 0 20 40 yac9% 60 80 1

mac.% Oxengpoc b Li_ SO . B Mas
Okcudoc b NaySOy 2774 Oxkcndoc g

2 0 e
Puc. 5. M30TepMbl paCTBOPUMOCTH CUCTEM
okcudoc b — Heoprannyeckas conb — Boga npu 25°C

DKCIEpUMEHTAIBHO J10Ka3aHo, 4TO cucTteMbl ¢ ITAB M0xkHO ucnonas30BaTh 11t
HKCTPAKIMM HOHOB META/NIOB M OpraHMYeCKUX BemiecTB ((poromeTrpuueckue
peareHThl, (¢eHoabl). MHorooOpasue MPOMBIIICHHO BbIMyckaeMbix I[IAB u
HEOPraHMYECKUX BbICAIIMBATEICH 3HAYMTENBHO pAacIIUpsieT Kpyr 3(PQeKTUBHBIX
DKCTPAKLMOHHBIX CHCTEM, HE COJNEPKAIMX TOKCUYHBIX WM I10XKAPOOIIACHBIX
KOMIIOHEHTOB.

Kpucmannusayuu MmMHO20amMOMHBIX CRUPMOE U3 600HO-OP2AHUYECKUX
cmecen

MHuoroaromubie cnupThl — neHTa’putput (I13), nunenraspurpur (AI1D) u
HeoneHTWIruKob (HIIT) mupokoe ucnob3ytoTcsi B MPOU3BOJICTBE CUHTETUUYECKUX
Macesl, aJKUJIHBIX M DSIOKCHIHBIX cMoi, JakoB, I[IAB, ¢dapmaneBTrueckux
npenaparoB, MmiacTUPUKaTopoB. OCHOBHON MPOOJIEMON TEXHOJIOTUU OPraHUYECKUX
MHOTI'0OaTOMHBIX CIIMPTOB SIBJISIETCS BBIACICHUE LEJIEBOI0 MPOAYKTa U3 PEAKLIMOHHON
cmecH. C 1enbio co3anusi GU3NKO-XUMHUYECKUX OCHOB IMPOLIECCOB KPUCTAIU3ALNN
CIIUPTOB W3 BOJHO-OPTaHMYECKHUX CMECEH H3ydeHa pPacTBOPUMOCTH B CHCTEMAx
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cnupt (119, AI1D, HIIT') — gopmuar nHatpus (PH) — TexHomOrMYECKHE MPHUMECH
(TI) - Boma B mmpokoM wuHTepBasie Temmeparyp [30-35]. VYcranoBneHbl
ONTUMAJIbHBIE  TEMIIEPATypHO-KOHIIEHTPALIMOHHBIE  MAapaMeTpbl  MPOLIECCOB
M3BJICUCHUS] MHOTOATOMHBIX CIUPTOB. ArmpoOanus pa3pabOTaHHBIX CHOCOOOB B
MOJIYITPOMBILUICHHBIX YCIOBHSX MOKa3ana ux 3(pgekTuBHOCTh. B KauecTBe npumepa
MIPUBEJCHBI PE3YyJIbTaThl UCCIIeA0BaHUs TTpoueccoB Boiaenenus 110 u HIIT'.

N3y4deHbl 4eTbIpeXKOMIIOHEHTHBIE cucTteMsl: 119 — {110 — ®H — Boxa nipu 75,
90 u 100°C; 1D — 19 — ®H — BogHo-opranuveckas cmech M ipu 75 u 90°C; 119
— JITID — ®H - BogHO-0prannyeckas cmech Ms mpu 25, 50 u 75°C. M npeacTaBisior
co00i BOJHO-OPraHMYECKHE CMeCH (TEXHOJOTMYECKHE PpacTBOPbHI MPOU3BOICTBA
MEHTa’pUTPUTA) PA3IUYHOTO cocTaBa. llpennoxeHsl W ampoOUpPOBaHBI CIIOCOOBI
BoiaienieHnst JI10: m3zorepmuueckoe ynapuBaHue HacbllleHHbIX [[I[ID pacTBOpoB M
BbIcanuBanue OH.

[Ipu pazpaboTke (HU3MKO-XUMHUYECKUX OCHOB cmoco0oB BbiaeneHus HIIT
paccMaTpUBAIUCh MPOIECChl AKCTPAKUMU W KpHUcCTaM3auuu. Kpucrammusamus
ABJISIETCSl HanOoJIee MpeanouTUTeNbHbIM ciocooom u3Bieuenuss HIII™ u3 npoaykTos
CUHTE3a, TaK KaK OHa MpejmnoJiaraeT 0ojiee MpOCToe amnmnaparypHoe opopMieHue u
HCKJIIOYAeT UCIO0JIb30BAaHUE TOKCUYHBIX KCTpareHToB. M3ydyenne cucrem HIIIT — OH
— Boja (peaklMOHHAsT CMeChb) TI0Ka3aj0 MPUHIUIHAIBHYIO BO3MOXKHOCTD
ocylecTBiIeHus npoiecca kpuctaumazauuu HIIT (puc. 6).

Opnako (PU3MKO-XMMHYECKHE CBOMCTBA
3TUX CHCTEM TAKOBBI, YTO MOIYYAEMBbII NPOLYKT
conepxut Oomee 1 mac.% DH, uro cyxkaer
o0jacTb €ro JaJdbHEWIIEro HCIOJIb30BAHUS.
OmauH ©U3  nOyTed  yCOBEpPLIEHCTBOBAHUS
npolecca: BBEIECHUE B CUCTEMY BbICAIMBATEIS
®H — meTaHona.

Ha OCHOBAaHUH JTAHHBIX 15(0)

o O e @ w0 pPAacTBOPUMOCTH B YETHLIPEXKOMIIOHEHTHBIX
T cucremax HIII' — ®H - wmeTanon - Boja
(peakIUOHHAs CMECh) IPOBEJACHA ONTHMU3AIMH

Puc. 6. IIpoekuus paspesa HIII — ®H  [pomecca KpucTajumsanuu HIIT".

— peakiMOHHAs CcMechb Ha TrpaHb |EOPETHYECKUM BBIXOJ LIEJIEBOTO MPOJYKTa B
terpasapa HIII' — ®H — Bona npu 30°C  gognoit cucreme cocraBmil 86,8% u 69,3% B

CUCTEME C PEaKIMOHHOM CMechl0 AHau3
AKCIIEPUMEHTAIBHBIX JAHHBIX MOATBEPIUT II€J€CO00PA3HOCTh HCIOIb30BAHUS
MeTaHoJla B KadecTBe BblcasuBaTens it OH. MwuHuManbHas KOHLIEHTpALUS
METaHOJIa JUIsi MakCHUMalabHOro BblcaiuBaHusg PH. B cucreme ¢ peakunOHHOU
cMecblo coctaBisieT 2-4 mac.% npu 3toM conepxkanue ®H menee 0,5 mac.%. Ha
OCHOBAaHHUM BBIMIOJIHEHHBIX HCCIICIOBAHUI TPEAJIOKEHA TMPUHIIMIIMAIIbHAS CXeMa
nonyuennss HIII' u @H nytem kpucTaymmsanuy NpoayKTOB.
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0.10. MemepsikoBa
EctecTBEeHHOHAYUYHBIN UHCTUTYT, lIepMCKuil TOCYy1apCTBEHHBIN
HAIMOHAJBbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

HUKOJIAU TEOPTUEBUY MAKCUMOBUY - 3ACJYXKEHHBIN
3KO.JIOT POCCUICKOHN ®EJEPAIIUN

B cmamve npeocmasnenvl kpamxue oOuocpaghuueckue OaHHwle, OCHOBHbBIE
Hanpaenenus: 0essmeibHOCmU U nepeyeHb Haubonee 3Hayumvlx nyoauxkayuti Huxonas
l'eopeuesuua Maxcumosuua, 3amecmumens oupekmopa Ecmecmeennonayunoco
uncmumyma Ilepmckoco 20cy0apcmeeHH020 HAYUOHANLHO20 UCCIe008AMENbCKO2O
YHUgepcumema.

Kniouesvie  cnosa:  H.I'. Makcumoeuu, 2eonocusi,  5Kol02uUs,  OXpaHa
okpyacaroweti cpeovl, EHU IITHUY

O.Yu. Meshcheryakova
Natural Sciences Institute, Perm State University

NIKOLAY G. MAKSIMOVICH - HONOURED ECOLOGIST OF RUSSIAN
FEDERATION

The article presents a brief biography, the main activities and a list of the most
significant publications of Nikolay G. Maksimovich, deputy director of the Institute of
Natural Sciences of Perm State National Research University.

Keywords: N.G. Maksimovich, geology, ecology, environmental protection,
ENI PSNRU

[Toutn 40 ner TpyaOBOW NOESATEIBHOCTH CBs3bIBalOT Hukonas I'eoprueBmua
MakcumoBH4Ya, ~ 3aMeCcTUTENs  JAMpPEKTopa MO  HayyHod  pabore, C
EctecrBennonayunsiM  unctutytom [ITHUY. Hmes 6a3zoBoe reomornyeckoe
oOpazoBanue (B 1978 r. oxoHumn reonoruueckuid ¢akynbrer MI'Y) u 3aHumMasch
po0JeMaMu UHKEHEPHOU re0JIOTMH, THAPOre€0JIOTMH U KAPCTOBEICHHUSI, OH OOJIBILIOE
BHUMAHHE YAEISIET IKOJOTHUECKUM aCeKTaM PEIIaeMbIX 3a1a4.

ITpu ero HemocpeAacTBEHHOM yuyacTuu B MHcTtuTyTe co3nana s>@@exTuBHas
CUCTEMa OpraHu3aluud paboT N0 aKTyaJIbHBIM KOMIUIEKCHBIM 3KOJIOIMYECKUM
npobsieMaM, pallMOHAILHOMY IIPpHUpo10noab30BaHuto Ilepmckoro kpas u ctpan CHI'.

[lox ero pykoBOACTBOM M IIPHM HENOCPEICTBEHHOM YYAaCTHM 3a IOCIEIHUE
rogpl 0c000 AaKTMBU3UPOBAIUCH pabOTBl MO OOECHEUYEHUIO SKOJOTMYECKOU
0€30MacCHOCTH OKPY>KaloLIel cpefbl MPpH YHUYTOXKEHUH XUMHUYECKOTO OpPYKHUS,
WCIBITAHUU M yTUIU3AllUM PAaKETHBIX ABUTaTesei, JOOBIYM U mepepaboTKu HePTH,
pa3pabOTKe MECTOPOXKICHUN YIJIs, KAIUWHBIX COJIEH, 30J0Ta M ajlMa3oB, 0CO00
OXpaHsieMbIX PUPOAHBIX TeppUuTOopuil. Pacmmpuiiacek u reorpadust pabOT UHCTUTYTA:
kpome [lepMckoro kpas, IpOeKThl peain30BaHbl Ha TeppUTOpHH 9 cyObekToB PO, a
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takke benapycn, Kasaxcrana, Tamxukncrana m TypkmeHncrana, ¥ BBIIOJHEHBI
6osiee ueM 1151 100 mpeAnpUSATH.

OnHO U3 NMPUOPUTETHBIX HANpaBlICHUW AesiTesbHOCTH MakcumoBuya H. I'. —
oOecrieueHrue paboOT MO JMKBUJALUMUA TPUPOJHBIX M TEXHOTEHHBIX Karactpod. B
TeyeHue nocyueaHux 10 JeT moj ero pykoBOJACTBOM BEAYTCS PabOTHI O CHUKEHUIO
3arpsi3HeHHs He()TeNPOAYKTaMH MO/I3eMHBIX BOJ Ha [loa3HEHCKOM MECTOpPOKIACHUH
Hegptu M B OCEHIIOBCKOM MpOMBINUIEHHOM Yy3iie IlepMckoro kpass Ha OCHOBE
pa3pabOTaHHOW W 3aMaTeHTOBAHHOW WHHOBAIIMOHHOW TEXHOJOTHU C NMPUMEHEHHEM
MHUKpPOOHOJIOTHUECKOW O00paOOTKM TMOJ3EMHBIX BOJ W METOJOB OTKadku 0e3
W3BJICUYEHHUS 3aTPA3HEHHBIX BOJ HA IOBEPXHOCTb.

B 2006r. mnom ero pyKOBOJICTBOM MPOBEIAEHBI  PAcCyeThbl  30HBI
KaTacTpoUYECKOro 3aTOIIICHUS B Cy4yae TUAPOJMHAMUYECKON aBapuu Ha KaMmckoit
I['DC, pesynbraThl  KOTOPBIX  CTaJId  OO0S3aTENbHBIMU Uil Pa3pabOTKH
IrpagoCTPOUTENBHON JoKyMeHTanuu B [lepmckom kpae. B pe3ynbrare yTOYHEHHBIX
pacyeToB 30HA 3aTOIUICHUS COKPATWIACH MOYTH B 2 pa3a, YTO MO3BOJIMIIO MOCTPOUTH
B Kamckoii gonune r. [lepmu comnuanbHo 3HaunMble 00BEKTHI. B HacTosimiee Bpems B
CBA3M C IpobiemamMu obecrieyeHus: 0e30MacHOCTH KPYMHOW 3eMJITHOM TUIOTUHBI MO/
pykoBoactBoM H. I'. MakcumoBHua npoBoAMUTCS pa3paboOTKa METOJOB MOAABICHUS
HEraTUBHBIX MUKPOOHOJIOTMYECKHUX MPOLIECCOB, CHUKAIOIIUX €€ YCTONYMBOCTb.

[Ipu wenocpeactBenHoM ero yuyactuu B 2006-2009 rogax B paiione
Canrrynunckoit  ['9C  (Pecnybnuka  TamkukuctaH) TpoOBENEHBI  paboTHI,
MO3BOJIMBILME MPEIOTBPATUTh PUCK Pa3BUTHS KapCTOBBIX MPOLIECCOB U 00ECIIEUUTH
Oe3aBapuiiHyl0 paOOTy IUIOTHHBI, TOCTPOEHHOW Ha PAaCTBOPUMBIX MOPOJaX, a TAKXKe
IIPOBEJEHA OLIEHKAa KapCTOOMACHOCTH NpU BHIOOpPE IUIOMIAJOK ISl CTPOUTENIHCTBA
aTOMHBIX ieKTpocTanuuu Pecniyonuku benapycs.

C 2005 r. MakcumoBuueMm H. I'.  BemyTtcsi  paGoThl MO  CHIXKEHHIO
HKOJIOTMYECKON HAarpy3Kd NOpu J00blue KaTUHHBIX COJEH, pe3ylbTaThl KOTOPBIX
BHEJPEHBI Ha JEUCTBYHOIMX M cTposmmxca npeanpuatusax OAO «Ypankamuiny,
MXK «EBpoxum» u 3A0 «BepxHekamMckas KOMIIAHUS»: MTPOBEAEHA KOPPEKTUPOBKA
MIPOEKTHOM JOKYMEHTAlMU CTPOSLIMXCS OOBEKTOB, pa3padoTansl [Iporpammel
MOHUTOPUHIA COCTOSIHHMSI OKpPYXAloIled cpeapl s JaHHbIX MPEIIpUSTHH,
YTBEpKJICHHbIE YTpaBieHneM DenepaibHOro areHTcTBa PO 1o Henponoab30BaHUIO
no IlepMckoMy Kparo, 4TO NO3BOJIIET IOCYAAPCTBEHHBIM OPraHaM OCYIIECTBIATH
KOHTPOJIb TIPU pa3pabOTKe MECTOPOKACHHUM, MPUHUMATh CBOEBPEMEHHBIE MEPHI IIPH
YXYAIUIEHUH 9KOJIOTUYECKOU 0OCTAHOBKH.

C 2005 1. M OCYIIECTBISIOTCS PaOOTHI MO CHUKEHUIO IKOJIOTHUECKUX PUCKOB
npu (GYHKIMOHUPOBAHUU CJIOKHBIX MPOU3BOJCTBEHHBIX KOMIUIEKCOB XUMHUYECKOM,
He(TeXUMUYECKONH U 00OpOHHON mpombliuieHHOCTH Ilepmckoro m XabapoBckoro
KpaeB, XaHTbl-MaHCHIICKOrO aBTOHOMHOTO OKpyra. B pe3ynbraTe aHain3a JaHHBIX O
COCTOSSHUM  OKpYXKaroled cpeabl MpOBEAEHAa  KOPPEKTUPOBKA  MPOEKTHOM
JOKYMEHTALMH, YTO MO3BOJIMJIO CYLIECTBEHHO CHU3UTh SKOJOTMYECKUE PUCKH.

B cBs3u ¢ 3atomieHneM ogHoro u3 pyaHukoB OAO «Ypankanuil» 1o 3akazy
IIpaBurensctBa IlepMckoro kpas noja pykoojactsoM Makcumosuya H. I'. ¢ 2007 r.
BeAyTCs pabOThl MO JMKBUAAIMHU SKOJOTHYECKUX IMOCIEIACTBUI CHIKEHHUS YPOBHS
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BOAbl HIKHE3BIPSIHCKOTO BOJOXPAaHWJIMING, pa3pabOTKe MPOEKTa €ro OYHMCTKH B
paMKax MEpONpHUITUN [0 OpPraHU3aldU JKU3HEIAEATEIBHOCTH TI. bepe3Hukn wu
coxpaHeHusi Ouojornyeckux pecypcoB. [IOoAroTOBIEHHBIM WM MPOEKT BKIIOUEH B
denepanbHyio 1EeleByl0 Iporpammy «Pa3BUTHE BOJOXO3SHUCTBEHHOIO KOMILIEKCA
Poccuiickoit ®@enepanuu Ha 2012-2020 roxb». Ilo pesynapraram omyOauKoBaHa
MoHorpadus «Majble BOAOXpaHUIIUIIA: SKOJOTHS U 6e30macHoCcThY [13].

[Ton pykoBoactBom MakcumoBuua H. I'. mpoBoasiTcs paGoThl, O3BOJISIOITNE
o0ecrne4ynTh  HKOJIOTMYECKYI0  O€30MacHOCTh OOBEKTOB 1O  YHUUYTOKEHHUIO
xumuueckoro opyxkusa (1. lllyuse, Kypranckas o6n., n. Kuszuep, r.Kambapka.
Peciyomuka Y amyptust). B HacTosimiee Bpemsi mociie TpUMEHEHUS TPEIIOKEHHBIX
MM METOJIOB IMOJHOCTHIO YHUYTOKEHBI 3a1achl OTPABIIAOIINX BemecTB B I. Lllyube.
Opranamu rocygapCTBEHHOTO 3KOJOTMYECKOI0 MOHMTOPUHIA HE 3a(UKCHUPOBAHO
OTPULIATENBHOTO BIMAHUA HAa OKPYKAIOLYIO Cpely IIpolecca.

B 2008-2014 rogax B ensX COXpaHEHUS M MPUYMHOKEHHSI TOPOJICKHUX JIECOB B
r. [lepmu MakcumoBuuem H. I'. BBITIOJIHEH B Ka4ECTBE OTBETCTBEHHOT'O UCITOJTHUTEIIA
KOMIUIEKC paboT «OIlleHKa 3JKOJOTUYECKOM CHUTyalldd B 0CO00 OXpaHsIeMoil
IPUPOHONM TEPPUTOPUM MECTHOrO 3HaueHus «YepHseBckuil secomapk». Ha
OCHOBaHMM HccieAoBaHUl paszpaboraHo Ilonmokenuwe, peanusausi KOTOPOTO
o0ecrieunsa COXPAaHHOCTh ULEHTPAIbHOW YAaCTU OXPAHSIEMOW TEPPUTOPUU H
BO3MOXHOCTb €CTECTBEHHOIO BO300HOBJIEHHS MPUPOJHBIX KOMIUIEKCOB HA
nepudepun. s coxpanenuss Opaunckoit nemepsl ([lepmckuii kpait), KpymHeitei
B MHUpE TOJIBOJHOM MOJOCTH B CUICAaX, UM MPEIJIOKEHO U BBITOJIHEHO 0OOCHOBaHUE
OpUJaHusl el cTaTyca 0co00 OXpaHseMOUW MPUPOAHON TEPPUTOPUU PETHOHAIBLHOTO
3HAYEHUsI, YTO ObUIO IOpUAMYECKH O(OpMIIEHO mocTaHoBIeHUEM IIpaBuTenbcTBa
[Tepmckoro kpas.

[Tox ero pykoBonctBoM B 2016 I'. HOATOTOBIAEHO 3KCIIEPTHOE 3aKIFOUEHUE T10
JKOJIOTMYECKOM YaCTU NMPOEKTHOW JOKYMEHTAllMM Ha CTPOUTENIBCTBO I apIIbIKCKOTO
ropHO-000TaTUTENIbHOTO KOMOUHATa B Typkmenuctane. [lo pemenuto npeacenarens
IIpaButensctBa Ilepmckoro kpas B urone 2016 r. Hukonait I'eopruesnd yrBepKacH
pyKoBoAMTENIEM paboyell Tpynmbl MO pa3pabOTKE TEXHUYECKUX PELIEHUN I10
IPEAOTBPALICHUIO U CHUKCHHUIO HETATUBHOIO BO3JAEHCTBHUS KHUCJBIX IIAXTHBIX BOJ
Kuzenosckoro yroisHoro 6acceitna Ha okpy»xatoiiyto cpeny Ilepmckoro kpas.

Taxxke B 2016 r. Hukonaii ['eoprueBud, SBISASICh PYKOBOIAUTEIEM HAYYHOUH
TPYIIbI, MPUHSI Y4aCTHE B KOMIUIEKCHOM SKCHEAULNN MO U3YYEHUIO YHUKAIBHOTO
kapcroBoro oowekra — ['omyboro o3epa B Kabapauno-bankapuu, oprann3zoBaHHOM
LenTpom noaBoAHBIX MccienoBanuii Pycckoro reorpaduueckoro ooiiecTsa.

Huxomnait I'eopruesuu — aBrop 6osiee 480 HayuHbix padot, 14 monorpaduii u 3
yueOHbIX mocobust [2-18], 20 crareil B *XKypHajiax, BXOMSIIMX B MEXIyHApOIHbIE
0a3el nutupoBanus Scopus u Web of Science. On — cocraButens 1 arnaca [1],
obnagatens 9 matenToB PD. MmeeT nocrarouno Beicokuit nHaekc Xupiia — 11. [Tox
€ro PYKOBOJICTBOM ITOATOTOBJIEHBI 3 KaHAWAATCKUE auccepraund. OH sBIAETCA
nobenureneM 26  KOHKYPCOB B 00JacTH JKOJOTHM W PalMOHAIBHOTO
IpUPOJIONOIb30BaHUsT MuHucTepcTBa 0oOpazoBaHuss u Hayku P®, Munucrepcrsa
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IpupoaHbIX pecypcoB P, POOU, nporpamm corpyanuuectsa ¢ DenepanbHOU
CITY’>K00H crielMaibHOTO CTpoUTeIbcTBa PD.

Harpaxxnen menaneto opiieHa «3a 3aciayru nepen OreuectBom» |1-oii ctenenu
(2004), moyeTHOM rpamoToil MunuctepcTBa oO6pazoBanusi Poccuiickoit denepanuu
(2003), mouetHeiM gurioMoM Axkanemuun Hayk CCCP 3a UK HaydHBIX paldoT
(1985), mouétHoi rpamoToit denepaabHOrO areHTCTBA MO HAyKe W HHHOBAIIUSIM
(2006), nBaxawl naypear Ilepmckoro ynusepcutera (1984 u 1991), mpucyxnaen
HarpyHbli 3Hak «[lodeTHplil pabOTHUK BBICHIETO MPO(ECCHOHATLHOTO 00pa30BaHUs
Poccuiickoit @eneparum» (2009). C 2016 r. BKiIroYeH B CUCOK dkcrepToB PAH.

3a BKJaJ B OXpaHy OKpY’KaroUeHd cpelbl U MPUPOAHBIX PECYPCOB YKa30M
[Ipesunenta PD Ne 572 or 26 oxkra6ps 2016 r. Hukonmato ['eoprueBuuy
MakcuMOBUYY MPUCBOEHO MOYETHOE 3BaHUE «3acilyKeHHbI 3kosior Poccuiickoi
Oenepauum». Komnektus EcTeCTBEeHHOHayYHOIO MHCTUTYTA ITO3APABIISET IIEPBOTO B
CBOUX psifiax 00J1a/1aTeliss 3TOT0 BHICOKOTO 3BaHUS M KeJIaeT JadbHEUIIINX HAYYHBIX U
poheCCUOHANIBHBIX JOCTHXKEHUH.
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YK 549.283
B.A. Haymos
EctecTBEeHHOHAY4YHbBIN UHCTUTYT, lIepMCKuil TOCY1apCTBEHHBIN
HallMOHAJIBHBIA UCCIIEIOBATENICKAN YHUBEPCUTET

UCTOPUS CO3TAHUS U HAITPABJIEHUSI UCCJIEIOBAHUI
HAYYHO-UCCJIEJOBATEJbCKOM JIABOPATOPUU 'EOJIOT U
OCAJIOYHBIX 1 TEXHOTEHHBIX MECTOPOXJIEHU.
YACTDH 1 (1988-1998 r.)

llokaszana nepsas uyacms ucmopuu co30aHUsi U OCHOBHbIE HANPABILEHUS]
HAYYHBIX — UCCIe008AHUL 2PYNNbL  2€01020-MEXHON0SUYECKUX UCCIe008aHUl 00
opeaHuzayuu Ha ee 6aze 1adOoOpamopuu 2eoio2uu OCAOOYHLIX U MEXHOSEHHbIX
Mecmopoxcoenutl 8 nepuod ¢ 1988 no 1998 200v1. HUznooscenvt meopemuyeckue u
npakmuieckue pe3yibmanmul pabomvl, I80II0YUSL HAYUHBIX 832189008 U NOJOHCEHU.
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HISTORY AND DIRECTIONS RESEARCH OF LABORATORY OF
GEOLOGY SEDIMENTARY AND TECHNOLOGICAL DEPOSITS. PART 1
(1988-1998 YEARS)

Here are presented the first part of the story of creation and the main
directions of scientific research group of geological and technological research to
the organization on the basis of research Laboratory of sedimentary geology and
technological deposits in the period from 1988 to 1998. Shows the theoretical and
practical results, evolution of scientific views and positions.
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formations, integrated development of deposits

CoznaHne HayyHBIX IMOAPA3JEICHUNA BBI3BAHO MOTPEOHOCTHIO B pealn3alluu
Hay4dHbIX uaei. VX )KU3HECTOMKOCTh U YCTOMYMBOCTD Pa3BUTHsI 3aBUCAT OT JINJEPOB
Y KOCTSIKAa KOJUIEKTHBA UCCIIEN0BATENEH, KOTOPBIM F€HEPUPYET U BOIUIOIIAET UJIEH B
IPAKTUKY, OT CIOCOOHOCTH HaXOAWUTh CPEJCTBA JJI UX OCYLIECTBIICHUS, OT YMEHUs
yOeIuTh B HEOOXOAMMOCTH BBINOJHEHUS PabOT M B IOJYYEHUU JOCTOBEPHBIX
pe3ynbTaTOB HAYYHBIX M3BICKaHWU. B 3TOH CcTaTh€ OCHOBHOE BHUMAHHE YJNEIICHO
UCTOPUHM OpTraHu3aluyd Jab0paTopud W OCHOBHBIX MYyTSIX €€ HayaJbHOTO JTama
pa3Butusi B nepuoa ¢ 1988 mo 1998 roxapl. IlokazaHbl TpyAHOCTH U MPOOJIEMBI,
KOTOPBIE MPUIUIOCH MPEOAOJETh, a TAKKE 3BOIIOLNS HAYYHBIX B3IJISO0B: OT MEPBbIX
HaOJI0/IEHUH, HAKOIIJICHHOTO OTbITa K Pa3pabOTKe HOBBIX TEOPETUUECKUX B3TJISI0B U
IIPAKTUYECKUX PELICHUM.
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Hayuno-uccnenoBarenbckass — nabopatopusi  «l'eosornd  OCafiouHbIX |
texHoreHHbIx MectopoxaeHuit (HUJI 'OTM) Gbuta co3maHa mpuKa3oM JHUPEKTOpa
EcrecTBEHHOHAayYHOTrO MHCTUTYyTa Npu IlepMCKOM rocy1apcTBEHHOM YHHBEPCUTETE
(EHU mpu IIT'Y) B.II. berumesa B Hawane 2002 r. UMeHHO K 3TOMY BpEeMEHH
NOSIBUJIACh HEOO0XOIUMOCTh co3nanust camoctostenbHo HUJI reonmoruueckoro
npoduis. B HazBanum nabopatopuu ObUTM O0OBEICHEHBI OCHOBHBIC HaIpPaBIICHUSI
MPEACTOSMEN  ACATEIbHOCTA.  TpaguIIMOHHOE —  HW3YYEHHE  OCaJOYHBIX
MECTOPOXKICHHUM, MO KOTOPOMY COTPYAHUKH JIaDOpATOPUH HMENH ONBIT HAy4YHO-
MPAKTUYECKON pabOThl U HOBOE — I€0JIOTHSI TEXHOT€HHBIX MECTOPOKICHHI.

Hauanom ¢gopmupoBanusi CTpyKTypsl Oynyiielt tadopatopuu (B MOCIEICTBUN
CO3JaHHOro Ha ee ocHoBe otnena reosnoruu B EHU) cnengyer cumrtate 1988 r. B
EHU npu TII'Y 6pina momyueHna OropKeTHasI TemMa 1Mo eAuHOMY 3akas-Hapsmay Ne 28.
Nuummaropamu mnonydeHuss OromketHod Ttemaruku Obumn H.I'. MakcumoBuy,
I'.b. bonotos, C.®. KynpsimoB u b.M. OcoBenknii, KOTOpbIE OPraHU30BaJIN YETHIPE
IPYIIbl HAYYHBIX UCCIIEI0BAHMM JIJIs pellleHus HaydHbIX 3aj1a4 [lepMckoiil obnactu.

Hay4HbIM pYKOBOJIMTENEM HAMpaBlIEHUsS IO TE0JIOTMU TBEPJbIX MOJIE3HBIX
ucKkomnaeMbIx ObLT Ha3HadeH mpopekTop III'Y mo HayuHol pabote, mpodeccop b.M.
OcoBeuknii. B pamkax 3aka3-Hapsga Oblla co3laHa Tpylnma  TeoJoro-
TexHojornueckux wucciaenaosanuii (I'THU). B cocraBe rpynmel pabGoTtano Tpu
COTpyOHHKA: uWHXeHep A.M. TpymmnH, Hay4yHbId COTPpYAHUK KaHIWJAT
ouonornueckux Hayk C.M. BboOpoBa. OTBETCTBEHHBIM HCIOJHUTEIEM IO TEMeE
oceHb0 1988 r. OBLI NPUHAT JBAJLUATHINCCTHIICTHUH KaHIWJIAT T€0JIOTO-
MuHepasiornueckux Hayk B.A. HaymoB. CTpykTypHO 3aka3-Hapsan Ne 28 oTHocHIIcs K
nabopatopun «KommiekcHbix uccnegoBanuii  Bomoxpanununy (KWB)» otnena
OXpaHbl IPUPOJIBI.

['pynmna reosoro-TeXHOJIOTHYECKUX HUCCIENOBAHUM MPOAOIIKIIA PabOThl IO
HAyYHBIM HANpPABJICHUSIM «MEJKHE LEHHbIE MHHEPAJbD), «KOMIUIEKCHOE OCBOECHHE
30JI0TOHOCHOTO aJUTIOBUSI» W «HUCIOJIb30BAHUE MHHEPAJIOB TSKEIOW (PpaKIum»
npodeccopoB b.C. JlyneBa, u b.M. OcoBenkoro. Hauanacek peanuzaius HOBbIX UacH
no mpoOjeMaM TEXHOTEHHBIX 30JIOTOHOCHBIX OO0BEKTOB [16], OTpakeHHBIX B
kaHauaatckod auccepraunn B.A. Haymoa [18]. Bba3zoBbiM MaTepuanoM i
Hay4HbIX uccaeaoBaHuil rpynnbsl ['TU Obuin mpoBeAEHHBIE paHEe TEOPETHUYECKHUE
pabotsr [1-3, 7, 8-11], wuccnemoBaHusl 3aKOHOMEPHOCTEH PpAaCIpPOCTPAHECHUS
COBPEMEHHOI'0 30JI0TOHOCHOTO aJUTIOBHUS Pa3HbIX PErMOHOB 3amnaaHoro Ypana [13,14,
16], zamagnoit Cubupu [15, 19], Tamxukucrana, Sxyruu, Kazaxcrana [4, 6],
Azepbaiipkana [5], BepXHenepMcKuX KoHriaomepaToB [17]. Marepuaibl 3Toro srara
uccleIoBaHu ObLTM 00OOINEHBI paHee B JACHOHUPOBaHHONW MoHorpaduu [12].
OOBeKThl TMOJEBBIX W J1aO0OPATOPHBIX HCCICAOBAHMM HAXOAWINCH B IOKHOW U
ceBepHOM wyacTu 3amajgHoro Ypana. bombemioir o6beM paboT ObLI HPOBEACH IO
noroopam o TBopueckoMm cotpyaHudectBe i Oxanckoro otpsana [IICIT
«I'eokapta»  (HayanbHUK  oTpsiza  A.A.  bosoToB), [ OpeANpUATHA
«IIepmreonnepyn» (P.I'. Kukupes u M.I'. Pemapenko).

D10 ObUI ATal CTAHOBJIEHUS M IEPECMOTpPa MEPCHEKTUBHBIX HaIpaBIECHUN
ucciaeaoBaHuii. PaboThl BBIMOJHSI HEOOBINON KOJUIEKTUB. TeM He MeHee, yAalocCh

117



MOJIYYUTh HOBBIE JIaHHBIE IO HW3YYEHHIO MPOLECCOB  MPUHYIUTEIHLHOU
muddepennpanuu neckoB [21], mopaboTaTh METOMOJOTUIO HcclenoBaHuil [23] u
BBIJICJIUTh OCHOBHbBIE TEHJCHIIMM MEPCHEKTUBHBIX Pa3pabOTOK B 00JACTU U3yUEHHUS
BEIIECTBEHHOIO COCTaBa AQJUIIOBHS IICHHBIX MHHEpanoB [25, 26]. BreimonHeH
3HAYUTENBHBIN 00beM PabOT MO 3aKOHOMEPHOCTSIM (POPMHUPOBAHUS PAa3HBIX THIIOB
TEXHOI'CHHO-MHUHEPaJIbHBIX 00pa3oBanuii [22, 24, 28-31].

B sto xe Bpems rpynmna ['TM nadana mpoBoauTh MaciiTaOHbIE —TIOJIEBBIE
HCCIIEIOBAHMS, PE3YJIbTaThl KOTOPBIX MOKAa3aHbl B 3aKIIOUUTEIIBHOM OTYETE MO TEME
[20] . JIns BeIMOSTHEHUS pabOT MO U3YUYEHHUIO 30JI0TOHOCHOCTH HAMBIBHBIX MECKOB M3
MEeCYaHO-TPABUNHBIX OTJIOXKECHHN IO CE30HHOMY rpaduky paboT ObUIM MPUHSTHI
corpynaukn  JIOIIMA TIT'Y: A.b. becconoB, A.A. KoplmyHOB U CTYyJIEHTHI
reosoruueckoro ¢akynprera [II'Y E.H. Koxun u C.H. KpbsuioB. OgHako oTCyTCTBHE
CTaOMIIBHOTO (DUHAHCHPOBAHUS HE TO3BOJWIO COXPaHUTh KBaTU(DUIIMPOBAHHBIX
cOTpyaHUKOB. KauecTBeHHOE MPOBEACHUE MOJIEBBIX U JTJA0OPATOPHBIX UCCIICIOBAHUI
TpebOBajI0 CTAOMIBHBIX OOYYEHHBIX KaJpOB IMpPU YCIOBHU HETAPAHTUPOBAHHOTO
(MHaHCUPOBaHUS.

CnemnuanpHoe o00ydeHHE ONMpoOOBaHWI0O U JabopaTopHOl  00padoTKe
KOHIICHTPATOB NPOILIN CTYACHTHI reojorudeckoro (akymnprera C.B. MexoHomuH,
A.E. lren, O.I'. Bmacos, A.A. AzanoB, C.B. Mopo3oB. OHH COCTaBUJIA KOCTSIK
BTOpoi Tpynnbl «mnojeBukoB» ['TH. Mx yueba Obuia coBMEllEHAa C H3y4YEHHEM
30JI0TOHOCHOCTH COBpeMeHHOro ayuttoBus pp. CeuiBa (okos0 300 kM MapuipyToB 1O
nonuue peku), Yycomas (440 km), Bepxusas Kama (460 kM), Barka (280 km),
BepxHero teuenus p. Kama (380 km) [27, 28, 32-34]. ['pynna Bena OleHKY aJUTFOBUS
KaKk KOMILJIEKCHOTO MHHEpPaJbHOTO ChIpbsi Ha oObekTax Kamckoro peuyHoro
napoxojctsa 1o p. Kame [35]. bpuin o1ieHEHBI IECYUaHO-TPAaBUMHBIE MECTOPOKICHHS
pek Amypa u 3eu [36]. OtpabGoTraHbl BONPOCHI METOJMKH M ONEPATUBHOTO
onpoOOBaHMsST PYCIOBBIX OTJIOXKeHH. Bo Bpemsi skcnenunuu mno BepxHen Kame
YCTAaHOBJICHbl HOBBIE 3aKOHOMEPHOCTH PaCHpelesIEeHUs MEJIKOTO 30JI0Ta B AJUTIOBHH
[32], ompeaeneHbl 30HBI MOBBIIMICHHOW KOHIEHTPALUM MEJIKOTO W TOHKOTO 30J10Ta.
BnepBbie s 3TOM TeppuTOopuM Oblla BbICKa3aHa THIOTE3a HEOTEKTOHUYECKOM
3aBUCHUMOCTH TOBBILIEHHBIX KOHIIEHTpPAUMi 30J10Ta W ONPEIECIEHbl IOJIEBBIE
IIPU3HAKH €€ BBIICIICHHUS.

[TockosibKy ¢ TIOMENIEHUSIMU JJi1 BeleHUs HaydHbIx pador B EHU Oblim
Oompire mpobsnemel, To ¢ 1988 mo 1991 rr. pabouee mecto rpyie npeacTaBuiIa
Kadeapa MOUCKOB U Pa3BEIKU MECTOPOXKICHMI TOJIe3HBIX Mckomaembix u JIOITU
[II'Y (nabopaTopusi 0CalOYHBIX TMOJE3HBIX MCKOMaeMblX). OduimanabHbBIM pabodnm
MECTOM OTBETCTBEHHOTO HWCIIOJIHUTENS OBLT OMpENesieH CTOJ B OJHOM KaOWHETE C
3aBEAYIOLIUM kadenpoir mouckoB mnpod. b.C. JlyneBbim. JlaGopaTopHbie
HWCCJIENOBAHUs BBIIOJHUIMCE Mo Metoamke W Ha momanax JIOIIU IIT'Y. Tem
BpemeHeM, MHctutyr mnox pykoBonactBoMm jnoueHta C.@. Kyxapsmosa Havan
CTPOMUTENHCTBO MPUCTPOS (TaK B JOKYMEHTaX Ha3bIBAJICSI HOBBIM J1a0OpaTOPHBII
kopnyc EHW) k ocHoBHomy 3panuto EHU. CotpyaHukyM MHCTUTYTa y4acTBOBAJIU B
CTPOUTEIbCTBE, HAXOAWJIM CPEJACTBA IyTEM 3adeTa OIUIaThl CTPOUTEIHCTBA
pe3yJbTaTaMu HAay4YHBIX HCCIEIOBAHUM, BBIACISUIM PabOuyro CUIYy JJIS YCKOPEHUs
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ctpoutensctBa (A. baxwmu). Camm ydacTBOBaiM B «CyOOOTHHKAax» IO YOOpKe
CTPOMTENBHOTO Mycopa. Ha mnepuon cmadum B OKCIUIyaTalui0  «IPUCTPOS» K
Nuctutyry rpynmna I'TU «3apabdotanay 18 kB. MmeTpoB Ha HOBO# 1uiomaau EHU.

B stoT ke mepuoa Oblia oOpazoBaHa J1abOpaTOPHsl T'E€OJOTUH TEXHOTCHHBIX
nporieccoB (I'TII), B koTopyro BoIen HayuyHbIA KOJUIeKTUB rpynisl ['TU. PykoBoaun
naboparopueir k.r.-m.H. H.I'. MakcumoBuy. JlaGopaTtopust pa3BuBajiach Ojarojaaps
BBITIOJIHEHUIO  XO3JI0TOBOPHBIX  paboT. Jons OromkeTHOro QuUHAHCUPOBAHMS
MO3BOJISJIA IEPKATh COTPYTHUKOB J1a00paTopuu JUIIb Ha 10ito ctaBku. ['pynma ['TU
pa3MecTWIach Ha MOJOBUHE IUIOLIAAN OAHOW M3 KOMHAT, 3aKPEIUICHHBIX B TO BPEMs
3a mabopaTopueii reolorun TexHoreHHbIx nporeccon (I'TII).

B 90-x romax Hayaucsi KpuU3HC B IeoJOrMU. B MpaBUTENbCTBEHHBIX Kpyrax
OBITOBAJIO MHEHHE, YTO B HAIIEeM T'OCYJapCTBE pa3Be/IaHO JIOCTATOYHOE KOJIUYECTBO
MECTOPOXKJICHUI TIOJE3HBIX HCKomaembix. MX 3amacoB xBatut Ha 20 jer. B
CJIOKUBILHUXCS YCIOBUAX HELEIECO00pa3HO Pa3BEeAbIBATh HOBBIE MECTOPOKICHHUS.

Hauanace nepecTpoiika M KpPYyHICHHE CIOXKUBIIEHCS CUCTEMBI. B 3TH rojbI
MPUILIOCh UCKAaTh KapJWHAJIbHBIE MYTH JJI COXPAHEHHS HAYYHBIX MOJAPA3/ICICHUN.
MHorue MoJojble y4YeHble NPEKpaTH/IM CBOIO HAayyHYH0 pabOTy, W MEepeuuid B
KOMMepuuio. HaMu ObLIO NPHUHATO pELIEHHWE HadaTh CaMOCTOSATENbHYIO J00BIYYy
0JIarOpOAHBIX METAJUIOB, KOTOPbIE HE U3BJIEKIU CYLIECTBYIOIIMMHU TEXHOJIOTHSIMU HA
30J10TOA0OBIBAIOIINX NPEANPUATUAX. Tak Kak Mbl yMEIH U3BJIEKATh MEIKOE U TOHKOE
30JI0TO, KOTOpPO€ IMpH J00bIY€ OOBIYHO TEPsUIU, OBLJIO PEIIEHO MOMpoOOBaTh
nepepadaTbiBaTh TEXHOTCHHBIE OTBaibl. Tem Ooliee, 4TO TpPeOOBAIOCH MPOBECTH
MPAKTUYECKOE BHEIPEHHUE PE3YIbTATOB TEOPETUUECKUX Pa3pabOTOK, HAKOIJIEHHBIX B
ITepmckoM YHUBEPCUTETE. s 3TOTO MBI IIPOBEIIN U3y4YEeHUE
0J1aropoJTHOMETAJUIbHOM MUHEpAJIN3alUn Ha NPEANPUATUAX OBIBILIETO
IPOU3BOACTBEHHOIO O0benMHEHUs «Ypamzonoto». Hamum Obuln  3aKitOUYEHBI
JOTOBOpa M ONPOOOBaHbI pa3HbIE THUIIBI TEXHOT€HHO-MUHEPAIBHBIX O00pa30BAHMIA
(rumpaBiaMYecKue U JpaskHbIE OTBaJbl) Ha npuuckax FOxxHo-3a03epckuil, McoBckuid,
HeBbsHckuii, Ha bepe3oBckoM pymHUKe (XBOCTHI oOoramieHus: ApoosieHbx pya). [1o
pe3ynbTaTaM HUCCIEAOBAHMM YCTAHOBWJIM OOOTalI€HHBIE MEJIKUM 30JI0TOM U
IJIaTUHOW THIbl OTBaNOB. [IpoBenaM Treo0na0ro-3KOHOMHUYECKYI0 OLEHKY W HalUIH
BO3MOKHOCTh CO3/IaHUS TPOCTOW TEXHOJOTHYECKOW CXeMbl X oOorameHus. Harr
BBIOOP OCTAaHOBUJICS HA OTBaax MIcoBCKOro mpumcka.

C aaMuHHCTpanued npuKHCcKa ObUT 3aKJIIOYEH JOTOBOp, HA OCHOBAHHUH
KOTOPOTO MbI JIOJDKHBI OBUTM MPOBOJUTH JOU3BICUEHHE METAIJIOB M CAaBaTh HUX
npuucky. Ilocne peanuzanuu NPOMYKIMM 33 BBIUETOM MPOU3BEIAEHHBIX 3aTpar
o0erMMH CTOpOHaMHU TMPHUOBLIL JOJDKHA ObUIa JENUThCA MomojaM. 3a CYer
MOJIYYEHHOU MPUOBLIN MBI IUIAHUPOBAIM NMPUOOPETATh COBPEMEHHOE 00OpYI0BaHHE
11t 00Jiee TEXHOJIOTMYHOTO U3BJICUEHHUS 01aropoJHBIX METAJUIOB Ha IPUUCKE.

COBMECTHBIMU YCHJIMSIMUA OBLT TOJTOTOBJIEH IMPOU3BOJICTBEHHBIM YYacTOK,
pUBE3E€HO OOoraTuTeIbHOE 000pYyAOBaHME W Hadara A00bua MeTaia. B mepBblit
ce30H paboThl coTpyaHukH rpymmsl ['TY noObuin u caanu NpurucKy HECKOJIBKO COTEH
IPaMMOB 30J10Ta ¥ IUIaTUHBI. OJHAKO OIUIaTy 30J0Ta B TE€ TOJbl TOCYJApPCTBEHHBIE
CTPYKTYpBl 3aJepKMBaji. 3a TMepBbIA TroA padOThl HAM HE 3alulaTWiIH. ITO

119



0OCTOSTENHCTBO BHIHYIUJIO MOJIOABIX COTPYIHUKOB IPYIIIBI 3aBEPIIUTH CBOU PAaOOTHI
B 00JIaCTH T€0JIOTUU U UCKATh OIJIaYMBAEMYIO pabOTy B IPyrOM MECTE.

OpHako >kejJaHue JoKa3aTh cede U APYruM, YTO HayyHas JESITeIbHOCTh UMEET
MIPAKTUYECKOE 3HAYEHUE, YTO HAYYHBIE 3HAHUS U OIbIT JTOJHKHBI IPUHOCUTH JOXOJ,
Jake B TaKWX HEOJAroNMpHUATHBIX YCJIOBHSX, 3aCTaBUJIM HAC MPOAOKUTH HAdaToe.
A3zam mosneBoi U J1abopaTOpHON pabOThl ¢ MEIKUM M TOHKHUM 30J0TOM IPHIILIOCH
oOyuarh cienywmonlyo rpynmy cryaeHtoB — B.B. TongeipeBa, B.A. Cunkuna,
A.B. HoBeix, E.H. YepemanoBa. Yueba HOBOW (TpeTheil) rpymmbl Hadamzach C
NPOAOHKEHUs paboT Mo 100bIYe 30510Ta W MIaTHHBI Ha VcoBckoM mpuucke. 31ech
CYLIECTBEHHO MOMOIJIU MPEKHUE COTPYIHUKH JTaOOpaTopuu, KOTOphIE MpHeXail Ha
Y4acTOK M Ha MeCTe MOKa3ald, Kak Hajo paboraTh Ha oObekTe. Ho n «mMomoabiey
HAIUTd HOBBIE IMOAXOJbl K COBEPIICHCTBOBAHHMIO CHUCTEMbI OOOTALICHHS] OTBAJIOB.
bblia BHEApEHA crucTeMa PyYHOR OTCAIKH JIJIsl METaJIa KPYITHBIX KIJIACCOB.

Ha mpakTtuke okaszanoch, YTO B TEXHOTEHHBIX OTBAJIAX HMMEETCA KPYITHBIN
METAJJI B BUAE AXKYPHBIX MHKPOCAMOPOJKOB, B CPOCTKAX C IPYTMMH MHUHEpaJaMHU.
bbUTIO yCTAaHOBIIEHO, YTO HE TOJBKO MEJIKOE M TOHKOE 30JI0TO HAKAIUIMBACTCA B
MPOJYKTaX OTPAaOOTKH POCCHINEH, a TaKKe KPYMHOE 30J0TO U IUIaThHA. Pe3ynbTaThl
npoOMpHOro aHaiau3a MNpod Ha JBa MOpSJAKa OTJIUYAIUCh OT JTAHHBIX
I'PaBUTAIIMOHHOTO W3BJIEUYECHUSI 30JI0TA U IUIATUHBI. B TO BpeMsi Mbl OOBSCHSIIM 3TOT
3 dekT paznuuus aHHBIX HEMNPEACTaBUTEIBHOCTHIO ONPOOOBaHUS MPOOUPHBIM
aHAJIU30M.

Bo Bpemsi paGoTbl Mbl HaONIOAATM MHOTHME HOBBIE COYETaHHUS M CBOWMCTBA
MUHEPAJBHBIX (a3 30J0Ta NPU €ro0 B3aUMOACHCTBUM C PTYTHIO U3 OTBAJIOB, HAJIMYHE
HOBOOOpa30BaHUM, IUVICHOK, CJIOKHBIX arperaToB, I'PAaBEJIUTOB HE XApaKTEPHBIX AJIs
YACTULl POCCHIITHOTO 30J10Ta. DTO ObLI MHTEPECHEHIINI Nepro ] HaOII0IeHNH, KoTraa
re0JIOTHYECKAsT «IIPUPOJa» Ha OTBAJIAX NPENOJHOCHIIA HAM «CIOPIPHU3bD» B BHUJE
HEMOHATHBIX MHUHEpaJIbHBIX O00pa3oBaHWN M TOJpHIBaJla BEpy B HE3bIOIEMBIC
CyXJCHHsT 00 WHEPTHOCTH 30J0Ta. MBI BHUAENH, YTO 30J0TOHOCHBIE (a3bl
MHOT000pa3Hbl, YTO 30JI0TO B OTBaJIaX MEHSET CBOW MEPBOHAYAIIbHBIA OOJMK, IIBET,
CBOMCTBa 10 HEy3HaBaeMOCTH. B pabore ObuIO BbIBEJEHO mpaBwiio: «Bce, 4To HE
MOXKEIIb OOBACHUTh OTKJIAAbIBAl B OTHENbHBIM makeT. ONuiM NOpu KaKux
o0cTosATENBCTBAX M TJe ObUT HalaeH». Tak y HAac MOSABWINCH MAKEThl, B KOTOPBIX
XPaHWINCh «HEMOHITKW» U a3apT UX MTOUCKA.

PesynbraroM m00bIYM OJIArOPOAHBIX METAJIOB OBUIO HECKOJIBKO JIECSITKOB
TOHH 00OTalIEeHHOTO KOHIIEHTpaTa ¢ CoJiepKaHUEM 30JI0Ta B KoHLeHTpaTe Ooiee 0.5
KI/T; AOOBITO M CAAHO MPHUKCKY IO aKTaMm IMpueMa-ciadyd meramia 2.4 Kr 30510Ta U
rmiaTuHbl. [lomydeH kosoccaiabHBIM OMBIT HAOMIOJEHUN 3a TMOBEIEHHUEM 30JI0Ta U
IJIaTUHBI B TEXHOI€HHO-MUHEPAIbHBIX 00pa3zoBaHusix. OTOOpaHbl 00pa3lbl pa3HbIX
TUIIOB O0OTalIEHHOTrO Marepuaia Jjis MPOBEAEHUSI TEXHOJIOTMUYECKUX MCIBITAHUN U
M3YYEHHUS COCTaBa 30JJOTOHOCHBIX (ha3.

B cuny cnoxuBmuxcs oocrositenscts [Ipeanpusarue McoBckuit mpunck, Tak U
He 3amiatwio MHCTUTYTY 3a TOJMy4YeHHYI0 TMpOIyKIuI0. bbputo  00bABIECHO
0ankpotoM, u ctaso noapasaenacHuemM YT MK (VYpanbckoit TOpHO-METaLTypriudecKoi
koMnaHuu). OTBajibl M KOHLIEHTPATHI, KOTOpbIE nepepadaThiBanu coTpyanuku EHU,
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ObUIM TIepeBe3eHbl Ha MUPOMETALTYpruueckuil mepenen ogHoro u3 llpemnmpustuit
VYpana. 3 Hux ussneueHo okoso 70 kr 3os0ta U 40 Kr miatuHel. McTopus omiatel
paboT (oOMaHa HCIOJIHMUTENECH) MOBTOPWIACh. 3a ClIaHHbIE MeTaibl McoBckuit
IIPUUCK HE MOJIy4YHJI HUYETO.

W3ydyenne npoueccoB (GopMHpOBaHUS M IPEOOPA3OBAHMS BELIECTBEHHOTO
COCTaBa 30JIOTOHOCHBIX (ha3 ¥ METAJJIOB IJIATUHOBOM rpynimsl B Jadoparopuu EHU
MO3BOJWJIO  MOJYYUTh YHUKaJIbHYIO HH(OpManui0 ©  pa3paboTaTh HOBBIC
teopetnueckue [37, 38] u npaktudeckue [39, 40] mpencraBieHuss O MOBEACHUU
30J10Ta W IUIATHHBI B TEXHOTE€HHBIX ycioBHUsIX. CoBMecTHO ¢ kosuieramu u3z UI'EM
PAH (M.E. I'enepanoB) u3y4uTh AeTaid NMpeoOpa3oBaHUs 30J70Ta MPU TEXHOTEHE3e
[41].

TiarenpHOE UCCIEIOBAHNE MUHEPAIBHOIO COCTaBa KOHLEHTPATOB IPUBEJIO K
OTKPBITHIO HOBOTO MHHepaja, KyOH4eckoro kapouaa xpoma, 3aperucTpupoBaHHOTO
MexayHapoJHOM KOMUCCHEN 10 OTKPBITUIO MUHEpAIOB B Kanazie kak «ucoBUT» [42-
46]. Ha3zanue npuCBOEHO MO MECTY HAaXOJKH HOBOIO MHUHepana — jJojnHe p. Mc
Oacceiina p. Typa.

HccnenoBanusi, MpoOBEACHHbIE HAa TEXHOIEHHBIX oOpa3zoBaHusAx VcoBckoro
MPUUCKA, MOCITYXUJIN OCHOBOM ISl pa3pabOTKU (PyHIaMEHTaNbHBIX MPEACTABICHUM
0 TE€OJIOTUUECKHUX MpoIeccax, mpoTekammux B otanax [47, 49, 50]; ocobeHHOCTIX
npeoOpa3oBaHusl 30JI0TOHOCHBIX (a3 B YCIOBHUSX TEXHOTeHHOM cpenbl [48, 51];
INPUPOJHBIX U TEXHOT'€HHBIX I'€OJIOTMYECKUX (DAKTOPOB, OMPEIENSIONIUX CKOPOCTb,
HaIlpaBJICHUS W3MEHEHUS BEIIECTBEHHOIO COCTaBa OTBAJIOB W  IOJIE3HBIX
koMmroHeHTOB [50]. bBwu1  HakomiieH cepbe3Hbll  (akTUUYECKUH  mMaTepual,
[IO3BOJIMBIIMM BIIOCJIEICTBUM HAWTH HOBBIE TEOPETUYECKHE U IPAKTUYECKHE
peuienus [52, 53, 54].

[IpakTueckoe BHEIpPEHHE PE3YJIbTATOB MCCIEAOBAHUN OBLIO OCYIIECTBIEHO
IpU  OLEHKE BO3MOXHOCTH JIOW3BJCYEHHUSI MEJIKOIO M TOHKOTO  30JI0Ta
I'PaBUTALIMOHHBIMA METOJAMU M METAJLUTyPrUYeCKUM MEpeeioM KOHLEHTPATOB Ha
apare Ne26 Ucosckoro mpuucka [55]. Ha nmpare, orpaOaTbiBaBIIell TEXHOTEHHYIO
yacTh IUTAaTUHOBOM pocceimu p. Typa (I'ynuuckas mnetns), Obia H3MEHEHA
TEXHOJIOTHYECKasi cxema OOOrallleHHs MECKOB C BBIBOJAOM II€CYAHOM YacTH Kjacca
MeHee 3 wMM. CokpallleH pacxoJ TEXHOJOTMYECKOM BOJBI, Pa3MELIECHO
JOTIOJIHUTEIIBHOE o0opyaoBaHuE (BUHTOBBIE IIUTFO3bI). [IpoBeaeHo
nepepacnpeeieHie NOTOKOB 000raiaemMbIx ecKoB. B TeueHue momayropa Mecsies
rpynna COTpyJHHUKOB paboTana Ha oObekTe. M3 HHMX, OKOJIO JABYX HEIEIb KUJIH
npsiMo Ha paOoTtaromiel apare. Hapsgy ¢ Tem, 4To 100blYa MeTaiia Jparou
yBeIn4ymwiIach Ha 6% IO CpPaBHEHHIO C IMPOLUIBIM MecsAleM (IIPH TOM XK€ o0beme
nepepadaTbIBa€MbIX I1€CKOB) HaMM JOIOJIHUTENBHO ObuI0 100bITO 17% Maccel
MeTasuIa.

['maBHBIM Hay4YyHBIM HTOTOM Hamled pabOThl HA TEXHOTEHHBIX OOBEKTaX
HcoBckoro mpuucka ObUl MpUOOPETEHHBIH KOJOCCAIBHBIM OIBIT, OCOOCHHO TOT,
KoTOphlii Ham mokazana [lpupoma: «Cmotpu, uto s genato. IlompoOyd MOHATH U
noBroputh». Ha Xl| MexayHapoAHOM COBELIAHWH 110 TE€OJOTHH POCCHIIEH H
MECTOpOXKIeHUM Kkop BbiBeTpuBaHus ([yOna, 1997 r.) mocne Hamiero aokiaaa
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3aBepuieHHOro cioBamu: «Hemaneko To BpeMsi, KOrja Mbl Ha CBOMX «OTOPOAAaX»
OylneM CHMMaTh ypo)Kail CBEKEBBIPAIIEHHOI'O 30JI0Ta», 3ajl BCTall U MPUBETCTBOBAI
arutogucMenTamu [50].

Ha ocHOBe mMOMy4YEeHHOrO OMNbITa HaMH OBLJIO MPOBEICHO HCCIIEOBAHUE
BEILIECTBEHHOI'O COCTaBa U  30JIOTOHOCHOCTH TaJIONENINTOB BepxHeKaMCKOro
MECTOPOXKICHUA KaJIUHHBIX coyiel B 30He AearenbHocTd AO "Cunuunut" [56]. B
paboTe MNpUHMMAT ydacTue OYIyIIMi TEepBbIM Maructp kKadeapbl MOUCKOB U
pa3Benku mnoJie3HbIx Hckonaemelx B.A. Uyiiko. Ilo marepuanam uccienoBaHuii OH
OyiecTAIe 3alIUTHII CBOIO JUCCEPTAIUiO. 37eCh ObUI TMPOBEIAEH OOJBIION 00beM
paboT MO M3YyUYCHHUIO TEKYIMUX W HAKOIUICHHBIX «XBOCTOB)» OOOTAIEHUS COJICH.
Omnpenenenbl GOpMbl HAXOXIEHUS 30JI0Ta, MHUHEPAIBHBI COCTaB OCAJIKOB H
OCOOEHHOCTH €ero TmpeoOpa3oBaHMsl B NUIAMOXPAHWIHILEG, MPOAHATU3UPOBAHO
B3aUMOJICHCTBUE CHUCTEMBbl «TBepjas ¢aza — pacTBop — TBepnas ¢dasza». Brepsbie
MOJIy4YeHO Kak CBOOOJHOE 30JI0TO, MOCTYIAIOIIee B OTBajibl, TAK M CBS3aHHOE B
MUHEPAIbHBIX coeAuHEeHUsX. OnpeneneHbl pyJOoTeHHbIE KOHIEHTPALUU IEHHBIX
KOMIIOHEHTOB.

3HAYUTEIBHBIN 00BEM UCCIIEA0BATEILCKUX PAaOOT OB MPOBEJICH MPHU MOUCKAX
anMa3oB M 30JI0Ta Ha aJIMa30HOCHBIX 00bekTax Ilepmckoil obnacTu B OacceiiHax
pp.Yukman, Bumepa [57-59]. VYcraHOBIEHb ~HH3KHE  HEHPOMBIIIICHHBIC
KOHIICHTpPAIMHU 30JI0Ta U BBIICJICHBI MEJIKKE aiMa3bl. [[poBeieHbI JeTanbHbie padoTh
M0 M3YYEHUIO KPUCTATUIOMOP(OJIOTUHA U COCTaBa MUHEPAIOB-CIIyTHUKOB aJIMa3HbIX
MecTopokieHui PacconbHuHckoe u  BosbiHka [60,61], naHa xapaKTepUCTHUKA
MUHEPAJIOB IJIATUHOBOU rpyIimbl [62], u3yueH Tunomopdusm 3050ta [63].

[IpoBeneHbl UCCIEOOBAaHUS BO3MOYKHOCTH TOJYYEHUS IPOMBIIUICHHBIM
CIIOCOOOM CTPOUTEIBHBIX MATEPUATIOB U LIEHHBIX MHHEPAJIOB HA MECTOPOKIACHUSX
HEPYIHBIX cTpouTenbHbIX MarepuanoB "[lopta Ilepmp", oTpabGoTaHbl >JIEMEHTHI
TEXHOJIOTUYECKOW CXEMBbl NPOU3BOJACTBA IMECKOB 3aJaHHOW TI'PaHYyJIOMETPUYECKON
CTPYKTYpHI [64, 65]. IIpoBenen aHanu3 TUTEPAaTypHBIX U (POHIOBBIX UCTOUHUKOB TIO
CTEKOJIBHBIM, (POPMOBOYHBIM U CTPOUTEIBHBIM meckaM [lepmckoit obmactu. Ha psae
MECTOPOKIEHHU 0ToOpanb! MpoOsl. Ha 0CHOBE Te010ro-TeXHOIOTMYECKOTO OAX0a,
IIPU KOTOPOM OLIEHHMBAETCS M3MEHEHUE COCTaBa OCAJKOB IOCIE UX OOOralleHHs
(npunynuTenpHOW U epeHnnanum), OmpeaeacHbl MEPCIEKTUBBl TOJYYCHUS H
MIPOU3BOJICTBA CTEKOJIBHBIX IMeckoB IlepMckoii obmactu [66]. OtnenpHBIC pabOTHI
BBHITIOJTHEHBI U JIJ1s1 ajutioBUs BepxHelt Kamel [67]. Takum oOpaszom, 1o 1998 r. Oblia
U3y4eHa JI0CTaTOYHO oOmpHas tepputopus osiBiiero Corosza u Poccuu (puc. 1).

[lepuon 90-x ro0B OBLT KpaliHE TSKENBIM JUIsl OT€YECTBEHHON TI'€OJIOTHHU.
['ocynapcTBo Ha ¢efepabHOM U PErMOHATIBHOM YPOBHSX MPAKTUYECKU MPEKPATHIIO
(uHaHCHPOBATh MPOrPAMMBI TOMCKOBO-PA3BEOUYHBIX PAOOT.

122



Puc. 1. O6bextsl uccnenoBanus Ilepmckoit JIOIIA (1980—1988 rr. — TOYKHM) U TPYMIIBI
reosioro-texHojornuecknx ucciaenoanuii EHM (1988—1998 rr. — pomOuku) Ha TeppuTopuun
CCCP u Poccun.

Bemonnensr  gnma G6onee 40 oprammzammii:.  Bopkyruackoit PO,  III'O
«OpenOyprreonorus», npuuckoB [10 «Ypamzonoro», Tomckoit ['P3, TII'O «TroMeHBIre0IOTUS»,
OAO «CuneBuauT», AO3T «llpunck VYpamanmaz», AO3T «Temmoropckuii meOCHOYHBIN
kapbep», IIITCII  «I'eokapra-Ilepmp»,  ITCII  «['opHozaBoackreonorusi»,  ['TCII
«SiiBareonorusa», @I'YI'Il «Ilepmreonnepyn», AO3T «llopt JleBmmuo», Berueronckoi I'PO,
T AO «Mertadpakc», ®T'VII «KamHUUKUI C», KIIP no reonoruu «IlepmbHeapa», AreHcTBa
no Heaponoias3oBaHuio MIIP PO, T'VII u MIIP Aamunuctpanuu Ilepmckoro kpas, KIIP u
Anvmunuctparun KITAO, ®I'YIT HTHUTPU, Sxyrckoro dpunmana HHUTPU AK «Anpoccay

Heobxoaumo ObLI0 MCKAaTh HOBbIE MYyTH M TMOAXOABI JJisi T€0JIOTHYECKOTO
uzydenuss Heap. [lo marepmanmaM HammxX MpeAbBITYIAX HccienoBanuii [32] Oblia
BbIOpaHa NEPCIEKTUBHAS TEPPUTOPHS AJS M3YUEHHs 30JI0TOHOCHOCTH — Bepxhee-
Kamckaa Brmaguna [68, 69]. [lo Hamell MHUIIMATUBE COBMECTHO C MPEANPUATHEM
«Ilepmreonnepyn» (A.C. Kosnos, C.A. IlymkuH) U reoJIOrM4ECKUM KOMHUTETOM
Komu-ITepmsiikoro aBroHomHoro okpyra (B.B. I'onHOB) ObutO TIpoBEneH aHAIU3
HCTOPUHU HM3yUEHUS U OINpeesieHbl MepBOHauajibHble OOBEKTHI HCCIEAOBaHUN. 3a
CYET CBOMX BHYTPEHHUX PE3EPBOB MPOBEIECHO NEPBUYHOE U3YyUYEHUE 30JJOTOHOCHOCTH
COBPEMEHHOT0 aJUTIOBUs [67], TOy4YeHbl XapaKTepUCTUKU 30Ji0Ta [67]. DTO OBLIO
HayajioM HOBOTI'O 3Tara B OpraHu3aluy padoT U MOCTYKUIIO CTUMYJIOM JJIS CO3/1aHUs
71a00paTOPUHU T€OJIOTUU OCAJT0OYHBIX U TEXHOTEHHBIX MECTOPOKIACHHM.

bubauozpaguueckuit cnucok

1. Jlynesa O.F., Haymose B.A. Komniexcuvle ucciedosanus 3010ma u CMpoumenbHo20
peunoco necka u epasus // Ilpobremvl KOMNIEKCHO20 0C80eHUsi Heop: Mme3Ucbl OO0KIA008
medxncpecnyOIuKanckol cmyoenueckoti kongepenyuu. Ilepmo, 1981. 4.1

123



2. Haymog B.A. O conpsisiceHHOCmuU co0epiHCanuti cpaHyiomempuieckux gpaxyuti 301oma 8
annosuanrbrsvix omaodcenusx // Ilepmckuil yu-m. Ilepmow, 1983. [len. 6 BUHUTH 17.10.83. Ne 5671-
83. 8c.

3. Haymos B.A., Haymosa O.b. O KOMNIeKCHOM U3VYeHUU U UCNOb30BAHUU ANNI08US //
Bonpocwl  eudponozuu, umdicenepHol 2eono2uu U OXpawvl NPUpoOHOU cpedbl. Bcepoccutickas
cmyodeHnueckas HayuHas Kougepenyus. Ilepmo, 1983. C. 90-92 .

4. Usanos B.J[., Manvyee A.A., Haymoe B.A. Onvim npumenenus ycmarnosku "MIIM" ons
OYEHKU COOEPI’CAHULl MENKUX UYeHHbIX  MuHepanos 6 annosuu Taodxcukucmana,  HAxymuu,
Kaszaxcmana // Monoosie yuenvie u cneyuanucmol — oourHaoyamou namuiemxe. Ilepmo, 1983.
C. 112-113.

5. Kocuyuna H.A., Haymog B.A. O oemanmoudax Azepbaiioscana // Annrosuii. Ilepms, 1983.
C.169-170.

6. Muxatinoe B.A., baunoe A.A., Haymoe B.A. O payuonanbhom ucnonwv308anuu paguiiHo-
2aneyHo2o mamepuaia AaHmpono2eHosgvlx omuaodceHuul p. Bumou //Komnnexcmas oyenka u
paspabomka necuano-epasuinblx  mecmopoxcoenuti. Ilepms, 1983. C. 27-28.

7. Haymoe B.A., Haymosa O.b. O «xpumepusx KOMNIEKCHOU OYeHKU alnio8us //
XI konpepenyus monoodvix yyenvix compyoHukog no ceonozuu u ceogusuxe Bocmounoii Cubupu.
Uprkymcek, 1984.

8. Jlynes b.C., baunos A.A., Manvyes A.A., Haymoe B.A. OO usyuenuu 3010MOHOCHO2O
annosust // Memoouw eeonocuueckux uccieoosanui. Ilepmo, 1984.

9. Jlynee B.C., Haymos B.A. O KomniexkcHoll oyenke aiito8usi NepueiayudibHblX 30H //
VII Bcecorosnoe cogewanue no u3yyeHuro Kpaesvix 00paA308aHUll MAMEPUKOBLIX 01e0eHeHUll.
Boponeac. M: Hayxa, 1985.

10. Haymoe B.A. Komnnekcuvie mecmopodxcoenus 3onoma 6 anntosuu // | Bcecorwsnoe
cogewanue "leoxumus mexnoeenesza". Upxymcek, 1985. T.2.

11. Haymoeé B.A. Bonpocvl pazeeoxku u onpobosanusi 3010MOHOCHO20 AII08USL KAK
KOMNIEKCHO20 MUHEPANbHo20 cbipbs // Monooexco Ilpuxamvsa - paspabomke u 6HeOpeHUIO
00CMUdICEHUN HAYKU U MEeXHUKU 8 npou3zeoocmao. Ilepmo, 19835.

12.  Haymosa O.b., Haymoé B.A. Pykosoocmeo no onpeodeieHurd  8ai08020
nempozpaghuuecko2o U MUHEpPAIo2U4ecKko20 COCMasd U KOMNIEKCHOU OyeHKe 30JI0MOHOCHOCHU
anmosus //[lepmckutl ynusepcumem. Ilepmo, 1986. Jlen. ¢ BUHUTH 8.05.86 N4441-B-86. 100 c.

13. Haymos B.A., Hnanmounos U.A. Menkue yenuvie munepanvl 6 aiiosuu p. Bopxymot //
Hogvle MmemoObi noucko8, pazeeoku u aHaiu3a MecmopoicoOeHull NOJIe3HbIX UCKONAEMbIX 8 C8A3U C
KOMNIEKCHbIM U3yuenuem Heop 3anaonozo Ypana. I[lepmo, 1987.

14. Haymos B.A., Haymosa O.b. Menkoe 3010mo0 KOMNIEKCHbIX NeCUAHO-2PABUUHBIX
Mmecmopoxcoenull Ypana // Bocbmoe cosewjanue no eeono2uu poccwinell. C8:13b POCChinell C
KOPEHHbIMU UCMOYHUKAMU, poccbineobpasyiowue gopmayuu wumos u niamgopm. Kues, 1987.
C. 184-185.

15. Haymos B.A., Kocuyvina H.A., Haymosa O.B., I'opioxun E.A., Buptokog B.I'., Axmaowumn
HIO. 06 oyenxke 3010moHOCHOCMU KOMNIEKCHO20 MECMOPOHNCOCHUs PYCI08020 aAlN08uUs //
Komnnexcnas oyenka anniosus kax cmpoumenbHO20 Mamepuand, MeIKux YeHHbIX MUHEpPAnos u
OCHOBAHUS UHIICEHEPHBIX coopyaceHutl. [lepmb, 1987. C. 25-217.

16. Haymos B.A., A6oyremenos @.®D. Ocobennocmu Gopmuposanus aiio8UaIbHO-
MEeXHO2eHHbIX OMIONHCEHUU U UX 3010moHocHocmu // Komniexkcrnoe ucciedoganue nedp 3anaonozo
Ypana - nyme ycxopennozo pazsumusi Hapoonozo xossticmea pecuona. llepmo, 1988.

17. Haymos B.A., boromoe A.A. BepxnenepmcKue KoHelOMepamvl KAK NPOMENCYMOUHbLU
KoJLIeKmop 30o10ma // Annosuil 3anaonozo Ypana - ucCmouHUK MHOSUX NOJNE3HLIX UCKONAEMBbIX.
Ilepms, 1988. C. 17-109.

18. Haymoe B.A. IIpoyeccyl ghopmuposanus necuano-epaguiiHo-2aiednoco 30J10MOHOCHO20
annosus (Ha npumepe Ypana u opyeux meppumoputi) //Aemopepepam ouccepmayuu KanHouoama
2eon1020-muHepanocuyeckux Hayk. Ilepmo: Ilepmckuu ynueepcumem, 1988. 18 c.

124



19. Jlynes b. C., Haymos B. A., becconos A. b., Haymosa O. b., Tpywun A. M.
3onomonocuwvuii anmosuti Tomckoti oonacmu // Akmyanvrvle donpocwl eeonocuu Cubupu. Tomck,
1988.

20. Ocoseykuti b.M., Haymos B.A., bobposea C.HU. I[lepcnexmusvl uUCnonib3068aHus
HeMmpaouyuoOHHbIX UCMOYHUKOE ON1a20POOHbIX MEeMAlN08 U peOKUX MUHEpPAanos npu KOMHIEeKCHOU
paspabomke MecmopoHCOeHUl CMPOUMAMEPUATIO8 U MEXHO2EHHbIX poccbinell // 3akmouumenshbsili
omuém no meme HUP. Ilepmsb, 1990 2. 83 c.

21. Jlynes b.C., Haymoe B.A., Ocoseykuii b.M. Ilpunyoumenvuas oughghepenyuayus
anno8Us Ha GUHMOBLIX winto3ax // TexHozeHHvle OMIONCEHUs U OXPAHA OKpydscaioujell cpeobi.
Ilepms, 1989. C. 10-13.

22. Haymos B.A. 3010mMOHOCHOCHb MEXHOLEHHLIX OMIONCEHULl PA36e00YHbIX ULTI0308 //
Texnoeennvie omuodicenusi u OXpara okpyxcaroujei cpeowl. Ilepms, 1989. C. §8-10.

23. Haymos B.A. Memoouka KOMNIeKCHOU OYEHKU NeCYAHO-2PABULIHO-2AIeUHbIX
MeCmopoNCOeHUll YemeepmuyrHo2o auntosus // Yemeepmuunviii nepuod: memoosbl UCCIe008AHUS,
cmpamuepaghust u sxonoeus. Joxknaoer VI Bcecowosnozo cosewanus. Tannunn, 1990. T. 2.
C. 42—43.

24. Jlynése B.C., Haymoe B.A. Onpedenenue nepcnexmué KOMHIEKCHO20 UCHOIb308AHUS
necKko8 U necuano-epasutinolx omaoxcenutl Tomckou ooaacmu // Omuem no HUP, Ilepmsb, 1988 .
137 c.

25. Jlynes b.C., Haymos B A., Ocoseyxuu b.M. Bonpocwvi usyuenus 3ouanbHocmu
JleOHuKo8vlx omaodcenuil // Kpaesvie obpasosanus mamepuxosvix onedenenuil. 8-e Bcecorosnoe
cosewanue. Munck, 1990. C. 93-94.

26. Haymos B.A. Pecuonanvnoe uzmenenue mopgonocuu 3010ma O0aibHe20 CHOCA 8
uemeepmuuHom annosuu // Menkue yeHuvie mamepuansvl U ux HapoOHOXO3AUCMEEHHOE 3HAYeHUe.
Munck, 1990. C. 44-45.

27. Haymos B.A., Ocoseykuii b.M. Oyenka 603M0diCHOCMU KOMNIEKCHO20 UCHOIb308AHUS
ANNI0BUATILHO-MEXHO2eHHbIX omaodceHull p. Kamvl u Yycoeoti // Ecmecmeennvie HAYKU 6 peuleHuu
9KOJI02UYeCKUX Nnpobnem HapooHo20 Xxosatcmeda. Mamepuanvl pecnyOiuKkanckou KoHgepeHyuu.
Hepmw, 1991. Y.1. C. 123—126.

28. Haymos B.A. AnntosuanvHo-mexHoeeHnnvle omodxceHuss oaccetina p. Yycoeoii //
Annosuii. CoopHux Hayunvix mpyoos. Ilepmo, 1992. C. 118-127.

29. Haymos B.A. 3onomonocnocms anno8UaibHO-MeEXHOSEHHbIX omaoxceHutl Ypana //
Komnnexcnoe oceoenue mexnoeennvix mecmopooicoenuii. Yensounck, 1990. T.1. C. 27-28.

30. Haymos B.A., Konocose A.U., Muxanes B.B. 3onanbnocms anito8uaibHO-mexHOSeHHbIX
poccwineii Hamwvlgno2o muna // Pocceinu cknaduamsix (opoeennwix) obaacmeil. Mamepuansi
Meowcoyuapoonoti konghepenyuu. buwxex, 1991. T.2. C. 117-120.

31. Jlynes b5.C., Haymoe B.A. Konmyemmpayus u paccesnue 3010ma 6 HAMbIBHBIX
mexnozennvix omaoxcenusx // Ieoxumus mexunocenesa. Munck, 1991. C. 164—165.

32. Haymos B.A., A3anos A.A., Mexonowun C.B. 3010moHOCHOCMb COBPEMEHHO20 ALNIOBUS
Bepxneti Kamvt // Menkue yennvie Munepansvlt 8 Mazmamudeckux, Memamop@uueckux u 0cadoyHvlx
nopodax. Ilepmo, 1991. C. 9-10.

33. Haymoe B.A., Bnacos O.I'., lllmey A.E. 3010moHocHOCmb MEXHOCEHHBIX POCCHINEU 8
baccetine pexu Hycoeou // Menkue yeHuvie MUHepanbl 8 MAeMAmMu4ecKux, Memamopphuueckux u
ocaoounwix nopooax. llepmo, 1991. C. 9-10.

34. Haymos B.A. , Mexonowun C.B., Azanoe A.A. 3o010monocnocms  co8peMeHHO20
anmosus p. Yycosoii // Annrosui. Co6. nHayunwvix mpyoos. Ilepmo, 1992. C. 138-139.

35. Haymos B.A., Mexonowun C.B., [lImey A.E. Konyenmpamuol us annosus cpeoueti Kamwl
- HemMpAaoOUyUOHHOE Cbipbe UYEHHbIX MUHEpano8 U 01a2opooHvlx memannos // [eonocus u
MuHepanvHuvle pecypcol 3anaonoeo Ypana. Illepmw, 1993. C. 41.

36. Haymos B.A., Ilmey A.E. , Bracos O.I'. Komnniexcrhas oyenka necuaHo-2pasutiHulX
mecmopodicoenutl p. Amyp // Anmosuii. Co. nayunvix mpyoos. Ilepms, 1992. C. 138.

125



37. Haymos B.A. Ilpoyeccvl konyenmpayuu, paccesanus u npeoobpasoeanus 61a20pooHbIX
Memanios u MexHo2eHHbIX PoCCuinax u omeanax Ypana // 4-vili 00beOUHEHHbIN CUMNOZUYM HNO
npobdiemam NPUKIaOHoU 2eoxumuu, nocesujenHvlil namsamu ax. JI.B. Taycona. Upxymcxk, 1994.

38. Haymos B.A. Ocobennocmu ghopmuposanusi u pacnpeoenenus 01a2opooHbIX MEMAlo8
8 MeXHO2EeHHbIX poccubinax u omeanax Ypana // Mzeecmus evicuux yuyeonvix 3aeedenui. 1 opHulil
acypuan. Examepunoype, 1994. N§8. C. 39-50.

39. Haymos B.A., benaxoe H.U. [lepcnekmusvl pazeumusi u pacuiupenus MUHEepaibHO-
covipvesoti bazvl Hcosckoeo npuucka // Konvima. 1994. Ne 7-8. C. 31-40.

40. Haymos B.A. Texnocennvie poccvlnu - HeyumeHHblil pe3epé O1a2opoOHbIX Memanios //
Cospemennwvie npoobaemuvl 3anaonozo Ypana. Illepmw, 1995. C. 111.

41. I'enepanos M.E., Haymos B.A. [Ipeobpazosarue 3010ma 8 mexHO2eHHbIX POCCHINAX U
omsanax Ypana // Ypanvckuii ceonocuueckuti scypran. Examepunoype, 1998. Ne 4. C. 19—56.

42. I'enepanos M.E., Haymos B.A., Moxos A.B., Bamveipes B.A. Kybuueckuii kapouo xpoma
U3 30JI0MONAAMUHOHOCHBIX poccuinel Ypana. M., 1994.

43. I'enepanos M.E., Haymoe B.A., Moxos A.B., bBamwipes B.A. 3asexa na omkpvimue
MuHepana - «ucosumy. M., 1994.

44. Generalov M., Naumov V. Iron-chromium carbides and iron silicides from gold-
platinum-bearing placer of Urals (Russia) // 30 Meoscoynapoonviil 2eonocuueckuti KoHepecc
(Kumazi). Iexun, 1996. Naumov.pdf. 2 p.

45. I'enepanos M.E., Haymos B.A. Boccmanognentusie xpom-cooepacawjue ¢hazvl U3z 3010mo-
NIAMUHOHOCHBIX  poccuinell  Ypana //  Ypanvckaa nemusas MuHepanoeudeckas wikona-97:
mamepuanwl  Bcepoccutickoti  Hayumou  KoHpepeHyuu  CcmyoeHmos, AcnupaHmos, HAayYHulX
compyoHuxog u npenooagamenei BY3o06. Examepunoype, 1997. C. 88-90.

46. I'enepanose M.E., Haymos B.A., Moxoe A.B., Tpyoxun H.B. Hcosum (Cr,Fe),3Cg - Hogulil
MUHepan U3  3010MO-NJIAMUHOHOCHbIX  poccuined  Ypana //  3anucku  Poccuiickoeo
MuHepanoeuueckozo oowecmaa. M., 1998. T. 127. Ne 5. C. 26-37.

47. Haymoeé B.A. Hexomopvie npoyeccbl MEXHO2EHHO20 U3MEHEHUs OmpadoOmaHHbIX
poccwineti Ypana // Ilepcnekmusvl pazeumusi ecmecmeenHblX HayKk Ha 3anaowom Yparne.
I mearcoynapoonas koughepenyus. Iepmo, 1996. T.\N. -Dxonoeus. C. 120-121.

48. I'enepanoe M.E., T'onovipes¢ B.B., Haymoeé B.A., Cunxun B.A. Ilpeobpaszoearnue
O1a20pOOHBIX Memaniod 8 npoyecce mexvozenesza // Mooenuposanue 2eonocudeckux cucmem u
npoyeccos: mamepuaisl pecuoHaivHou kongepenyuu. Ilepms, 1996. C. 109-111.

49. Tonovipes B.B., Hosvix A.B., Cumxunm B.A., Haymoeé B.A. Bnusnue mexHozeHHbIX
npoyecco8 Ha co30aHue KOHyeHmpayuu 3onoma // Oxonozus: npobremvl U nymu peuleHus..
5 Meaicgyzoeckasn koughepenyus cmyoenmos u acnupanmos. Ilepmo, 1997. C. 32-33.

50. Haymose B.A., Haymosa O.b. O Huanpasnennom Gopmuposanuu poccblnHbIX
MecmopodicoeHull  3010ma  (nocmanoska npobnemvl) // Badcheiiwiue npomvluiienHble mMunvl
pocculneti U MeCmOpON#COeHUll KOp  8bl8emMpUBAHUS, MEXHONI02Us OYEHKU U  OCBOCHUS.
Xl Mesicoynapoornoe cosewganue. Mockea - [{yona,1997. C. 169.

51. I'enepanos M.E., Haymos B.A. Ilpeobpazosanue 3on1oma 6 npoyecce mexumozenesa //
Munepanoeus Ypana. \\l pecuonanvnoe cosewanue. Muacc, 1998. T.1. C. 100—103.

52. Jlynes b.C., Haymoe B.A., Haymoea O.b. [lozumuenas cocmasnsaowas mexHozeHesd 6
20pHOPYOHOM npouzeoocmee // IJkonoeuveckas eeonocus. Meocoynapoouwvii scypran. Ilepmo,
1998. Ne 1—2. C. 34—39.

53. Ocoseyxuti b.M., Haymoe B.A. [loucku nHempaouyuoOHHbIX UCMOYHUKOE O1a20POOHbIX
Memanios u peoKux MUHepanos U Nepcnekmusbl KOMNIEKCHO20 UCHOIb308AHUSL MECHOPO#COECHUL
CMPOUMENLHBIX MAMEPUALO8 U MEeXHO2EHHbIX poccwinell Ypana // 3aknouumenvHwili omuem no
meme HUP. Ilepmob, 1995 2. 56 c.

54. Ocoseyxuti B.M., Haymos B.A. Oyenka mexno2eHHbIX 0MBA108, poccuinell 0.1a20p0OHbIX
MEmaniog U MeCmOpPOHCOeHUll CMPOUMENbHbIX Mamepuanos Ypana Kak KOMNIEKCHO20
MUHEPATbHO20 cblpbs (3axaouumenshuiil) // Omuem no meme HUP. Ilepmwb, 1998 2. 109 c.

126


http://elibrary.ru/contents.asp?titleid=7813
http://elibrary.ru/contents.asp?titleid=7813
http://elibrary.ru/contents.asp?titleid=7813
http://elibrary.ru/contents.asp?titleid=9937
http://elibrary.ru/contents.asp?titleid=8689
http://elibrary.ru/contents.asp?titleid=8689
http://elibrary.ru/contents.asp?titleid=8689

55. Haymos B.A. Mamepuanel no pe3yibmamam HayYHO-UCCIe008AMENbCKUX pabom Ha opace
Ne26 Hcosckoco npuucka, HanpasieHHvlX HA OYEHKY 8O3MONCHOCMU OOU3BNIEUCHUSL MENKO20 U MOHKO20
3010Ma 2pasUMAYUOHHLIMU Memooamu U Memailypeudeckoco nepeoeia KOHYEHMpAamos (asaycm
19972.) // Omuem no meme HUP. [lepmv, 1997. 21 c.

56. Haymos B.A. [Ipedsapumenvuviti omuem no pe3yivmamam uUccied08anus 6eujecmeeHHo20
cocmasa u 30J10MOHOCHOCIU 2alONeNUmMo8 Bepxnekamcko2o mecmoporcoenus KAIUlHbIX conell 8 30He
oesmenvrocmu AO "Cunusunum" // Omuem no meme HUP. Ilepmob, 1997 2. 33 c.

57. Jlynés b.C., Haymos B.A. Pe3ynibmamul nouckog aimazos u 3o1oma Ha oobvekmax Ilepmckot
obnacmu (baccetin pp. Yukman, Buwepa) // Omuem no meme HUP. Tlepmsb, 1995 2. 33 c.

58. Jlynes b.C., Haymos B.A. Oboeawenue omcesos uz oovekma Bonvinka-1// Omuem no meme
HUP. Ilepmv, 1996 2. 28 c.

59. Jlynee b.C., Ocoseykuii b.M., Haymos B.A., Haymosea O.b. Menxue armaszvl Ypara -
CnOCoObL U3yUeHUs U NepCneKmugbl UCNoIb308aHus // Basicnetiwuue npomviuiienubie muna poccwineti u
MECmMOpONCOeHUll KOP 6bl@eMPUBAHUS, MEXHONo2Usl oyeHku U ocgeoerus: Xl-oe Meowcoynapoonoe
coseuwjanue. Mockea-/[yona, 1997. C. 150.

60. Maxees A.b., Ocoseyxuii b.M., Yepenanoe E.H., Haymos B.A. Kpucmanromopgponocus u
coCmag MUHepanog-CNymHUKo8 mecmopodicoeHuil aimasza Pacconvnunckoe u Bonavinka (Ilonooos
Kpsine, Illepmckas obnacmes) // I'eonoeus pyonvix mecmoposcoenuil. M., 1999. T.41. Ne 6. C. 527-546.

61. Makeev A.B., Osovetskii B.M., Cherepanov E.N., Naumov V.A. Diamond Accessory Minerals
in the Rassolninskoe and Volynka Deposits (Perm’ Oblast, Russia) // Geology of Ore Deposits. Vol. 41,
N 6, 1999. P. 478-494,

62. Makees A.b., Ocoseyxuii b.M., Yepenanos E.H., Haymoe B.A. Hosvie Oannvle 0 Munepanax
naamunogoll epynnvl Buwepckozo aimasonocnoeo pationa // Ilpobnremvl munepanoeuu, nempozpaghuu u
memannocenuu. Hayunvie umenus namsmu I1.H. Yupeunckozco. Ilepmo, 1999. C. 35-37.

63. Maxees A.b., Ocoseyxuti B.M., Yepenanos E.H., Haymos B.A. Tunomopgusm 3o10ma
necuanvix mygguszumos Kpacnosuwepckozo paviona // Ieonoeus 3anaonoco Ypana na nopoce
XXl sexa. [lepmwb. 1999. C.99-103.

64. Jlynes b.C., Haymos B.A., Haymoea O.B.Hccredosanue G03MONCHOCMU NONYYEHUs
NPOMBIULEHHBIM CHOCOOOM CIMPOUMENbHBIX MAMEPUATIO8 U YEHHBIX MUHEPANO8 HA MECMOPONCOCHUSX
HCM "llopm Ilepmv" u ux ucnonvzosanue // Omuem no HUP. [lepmv, 1996 2. 18 c.

65. Jlynes B.C.; Haymos B.A., Cunkun B.A., I'onovipes B.B. ['eonoco-mexunonocuueckuii n00xoo
K OYeHKe MeCmopOXCOeHUll Cmpoumenvhvlx mamepuanos // Ileonoeus u nonesHvle uckonaemvle
3anaonozo Ypana. lepmo, 1997. C. 124-125.

66. J/lynee b.C., Haymos B.A. Ilepcnexmugvl ucnoniv3osanusi cmexkoivhwvix neckos llepmckoti
obnacmu. I'eonoeo-mexnonozuuecxuti nooxoo // Omuem no meme HUP. Ilepmw, 1997 2. 113 c.

67. Haymos B.A., Haymosa O.b., I'onovipes B.B., Cunxun B.A. Ilpupoonas u npunyoumenvras
oughgpepenyuayusa annosus eepxuetl Kamol // I'eonocus u nonesuvle uckonaemvle 3anaowoeo Ypana.
Ilepmw, 1997. C. 94-97.

68. Jlynee b.C., Haymos B.A., I'onovipeé B.B., Cunxun B.A., Hosvix A.B. 30r0monocrhocmo
cospemennoeo annosusi Bepxnee-Kamckoti enaounwt // Ilpobaemvl eeonocuu Ilepmckoco Ypana u
Ipuypanvs. [lepms, 1998. C. 40-42.

69. Haymos B.A., I'onowipes B.B. Bozmooichvie ucmounuxu 3o1oma Ha meppumopuu Bepxhe-
Kawmcroii enaounwt // [lpobnemwr 2ceonoeuu [lepmcroeo Ypana u Hpuypanva. Ilepms, 1998. C. 39-40.

70. T'onovipee B.B., Haymose B.A. Xapaxmepucmuka 3010ma u3 COBPEMEHHO20 AJIH08US
Bepxnee-Kamcroii eénaounvt // Ilpobremovr ceonocuu Ilepmcrkoeo Ypana u Ilpuypanva. Ilepmwn, 1998.
C. 37-38.

71. Haymoe B.A., I'onovipes B. B. Mopdgonoeus 3onoma uz cospemennoeo aunosusi Bepxme-
Kamcxoii enaounvt (Komu-Ilepmsayxuii okpye) // Munepanoeus Ypana. Il - pecuonanvroe cosewanue.
Muacc, 1998. T. 11. C. 38-40.

127



YK 001(091): 548/549
Bb.M. OcoBeuxuii
EctecTBEeHHOHAYUYHBIN UHCTUTYT, lIepMCKuil TOCYy1apCTBEHHBIN
HAIMOHAJIBbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

JIABOPATOPHSI MUHEPAJIOT O-IIETPOTPA®UYECKHX
UCCJEJOBAHMIA (2006-2016 rr.)

B cmamve npeocmasnenvt OamHvie 0  OeamenbHOCMU  COMPYOHUKOB
aabopamopuu  mMuHepanozo-nempozpaguueckux uccieoosanuti EHU T[ITHUY.
Xapaxkmepusyromecs mpu smana pazeumus 1aO0pamopui, MeCcHO CEA3AHHblE C
Meponpuamusamu no yyacmuro llepmcrkozo ynugepcumema 6 8blNOJIHEHUU NPOEKMO8
«Obpazosanuey  (2006-2007 22.) u «Hayuonanvhvie ucciedosamenvbckue
yHusepcumemol  Poccuuy  (2010-2019  22.). Ommeuena  axmyaibHOCHIb
@DyHOAMEHMANbHBIX UCCIe008AHULL TIAOOPaAmMopuY 8 00J1ACMU HAHOMUHEPATIOSUU.

B.M. Osovetsky
Natural Sciences Institute, Perm State University

LABORATORY of MINERALOGICAL and PETROGRAPHICAL
RESEARCHES (2006-2016)

The data on activity of the Laboratory stuff are presented. Three periods of
Laboratory development are characterized, which closely connected with
participation of Perm State University in realization of the projects ““Education”
(2006-2007) and ““National Research Universities of Russia” (2010-2019). The
importance of fundamental studies of Laboratory on the topics of nanomineralogy is
marked.

Cozmanue B cTpykrype reosiormdeckoro otnena EHW  maGopatopun
MUHepanoro-nerporpadpuueckux uccienoBanuii (2006 r.) coBmajzo C HavaIoOM
HOBOTO 3Tana B pa3BuTuu l[lepMcKoro yHHBEpcHUTETa, CBA3aHHOTO C peaiu3alueit
HallMoOHaAJIbHOTO mpoekTa «OOpazoBanue (2006-2007 rr.). IMeHHO B 3TO Bpems
HAYaJIOCh OCHAIIEHUE YHUBEPCHTETAa COBPEMEHHOW AaHAIMTHUYECKOW ammapaTypoi
MHUPOBOTO ypOBHS. B wacTHOCTH, Oi1aroapst STOMy IPOEKTY B pACIOPSKEHUH TOJIBKO
4TO co3laHHoi sabopaTtopuu MIIM oka3annch yHUKaIbHBIE IJII TOTO BPEMEHH
npuOOpbl — TEPMOAHAIN3ATOP HOBOTO IOKOJICHHUS, CKAHUPYIOUIHMH SJICKTPOHHBIN
MHUKPOCKOII € TIPUCTaBKaMU I MHUKPO30HJOBOTO aHAaJM3a, TMOPOIIKOBBIN
TudpaKToOMETp U Jp.

[losiBienne 9TOW  ammapartypbl TO3BOJWJIO CYHIECTBEHHO  PACIIUPUTH
BO3MOXXHOCTH  HOBOM  ja0opaTropuu MO  BBINOJHEHUIO  (YHIaMEHTaIbHBIX
UCCIIEIOBAaHUM B paMKax €IUMHOro 3aka3-Hapsga. B wacTHOCTH, TpaaulMOHHAS
TeMaTHKa 10 U3Y4YEHHI0 OcoOeHHOocTed (QOpMHUpPOBAaHUS  HETPAJAULIMOHHBIX
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MECTOPOXKACHUI C BECbMa MEAKUM 30710MmOM W TEXHOTEHHBIX 30JIOTOHOCHBIX
00BEKTOB MOJTYUYUIIO MPOUYHYIO METOJAMUYECKYIO U aHAIMTUYECKYIO OCHOBY.

B d4actHocTH, noOATBEpXKIAEHUEM SIBIAETCS MNyOnMKauus psajga crated u
3aBepmiaromieit moHorpadun 1. . Mnantauaosa u b.M.OcoBenkoro «3070TO FOPCKUX
oTioxxeHut Bsrcko-Kamckoit Brnaguue (2009). B nocnegHedt ¢ MCHoJIb30BaHHEM
BO3MOKHOCTEMN HOBOT'O AHAJIMTUYECKOTO 00opyI0BaHUs IIPEJIOKEHBI
MPUHIUIIMAILHO HOBBIE TOJOXKEHUS MO 30JIOTOHOCHOCTH  HETPaJAMIIMOHHBIX
BTOPUYHBIX KOJUIEKTOPOB, COJEpP)KAIMX BECbMA MEJIKHE W TOHKHE YaCTULBI
OmaropogHoro Mmertauia. Tak, pacCMOTPEHbl OCOOEHHOCTH MHUKPOCKYJIbITYPHI
MOBEPXHOCTU MEJNbUANIINX YacTUIl 30JI0Ta, JAETajJbHO H3Y4YEHBbl UX (QU3UUECKHE
CBOMCTBA W 30HAJBHOCTh XHMHUYECKOro cocraBa. C mnpumeHeHHEM Mpubdopa
«HaHoTecT» n3ydueHo BHYTpEHHEE CTPOEHHUE 30JIOTHH U 000CHOBaHA UX JIBOMHUKOBAs
MUKPOCTPYKTYpa.

B »tor mawampmbi mepmon (2006-2009 z2.) nestenpHOCTH TabOpaTOpUu
OCOOEHHO BaKHBIMU OKAa3aJHMCh JOCTHXKEHUS B HANpPABICHUU MPOTHO3UPOBAHUS
anmazonochocmu 1athopmeHHoi yactu tepputopun IlepMmckoro kpas. B Teuenue
2006-2007 tr. ObUM 3aBEepIIEHB paHEe HayaThie WCCIICAOBAHHUS IO HW3YUYCHUIO
TUIIOXMMHU3Ma MUHEPAJIOB-CITyTHUKOB aJIMa30B B OacceiiHe BepxHel Kambl, BriepBbIe
OOHapy>XeHbl M JMArHOCTUPOBAHBI MEJKHE KpPUCTAUIBl ajaMa3a B IOPCKUX
oTioXeHusIX Bsarcko-Kamckoll BmaauHbl, oOuiee KOJIMYECTBO KOTOPBIX HA 3TOM
TEPPUTOPUU COCTAaBUJIO & KPHUCTALUIOB. Pe3ynbrarel MCCIEIOBaHUN B 3TOM
HAIpaBJICHUU TIO3BOJIAIOT CHENaTh BBIBOJA O BO3MOXKHOCTH OOHapyXEHHUsS B
BepXoBbsAX KaMbl pocchineil anmmMa3oB CpeJHEIOPCKOro BO3pacTa, 0Opa30BaHHBIX 3a
CYET MEepEMbIBAa AJIMA30HOCHBIX IIOPOJ PAHHEME3030MCKOW KOPBI BBIBETpUBaHUA. B
CBOIO OYEpeb IOCJIEIHHUE NPEANOJIOKUTEIBHO MOIJIM 00pa30BaThCs 3a CUET
BBIBETPUBAHUSA PAHHEME3030MCKUX WU  TO3AHENANIC030MCKUX  KUMOEpIUTOB,
pPAaCIONIOKEHHBIX ~ TIe-TO HAa BOCTOYHOM OKpamHe Bocrouno-EBponenckon
miatrgopmel.  MToromMm  MHOTONETHMX  MCCIAEAOBAaHMH MO  TEPCIEKTHBAM
aJIMa30HOCHOCTH  IaTopMeHHOM dYacTh Ttepputropun llpukambs — sBisercs
KOJUIEKTUBHAsE MoHorpadus «Menkue anmasbl U MUHEPAIbI-CIyTHUKH B OPCKUX
oTioxeHusix Barcko-Kamckoi Bnagunen (2008). CoOTBETCTBEHHO, O aHAJIOTUYHOMN
TeMaTUKe paHee Oblla OMyOJMKOBaHA KOJUIEKTHBHas MoHorpadus «MwuHepambl-
CIIyTHUKHU ajMa3za B ME30KalHO30MCKuX oTioxkeHusx Kuposckoit odmactu» (2007)
(oTBEeTCTBEHHBIN peaakTop 0benx MoHorpaduit - b.M.Ocoserkuii).

OpaHo u3 HarpaBieHuM (QyHIAMEHTAIBHBIX UCCIEOBAaHUN J1abopaTopuu ObLIO
MOCBSIIIEHO pa3pabOTKe MpoOeM MPUPOJHO-TEXHOTEHHON ceauMmeHTanuu. JlanHoe
HaIlpaBJICHUE, pa3BuBaeMoe B llepMCKOM yHHUBEpPCUTETE, BBITOJHO OTJIWYAETCS OT
aHAJIOTMYHBIX PA0OT B OTEYECTBEHHOM M MUPOBOM HAayKe T€M, YTO MPH BHITOJIHEHUH
UCCJIEIOBAHUM  T'€0IKOJOTMYECKOr0 XapakTepa pa3paboTaHa M peau3yercs
METO/IMKA, MPEeIyCMaTPUBAIOIIAs COYETAHHE SKOJOTMYECKUX M JIMTOJOTMYECKUX
MOJXOJOB ¥ IIMPOKOE HCIIOJIb30BAHME AHAJUTHYECKONM uHGOpManmuu 1o
BEIIIECTBEHHOMY COCTaBY MPHUPOJAHO-TEXHOTEHHBIX OOpa3zoBaHuil. JlaHHBIA TMOAXO.
netanbHO omucaH B MoHorpadum  b.M.Ocomenkoro u E.A.MeHbIIMKOBOMA
«IIpuponHo-TexHorennsle  ocaakm» (2006). HcciaenoBaHus — 3KOJOTHYECKOIO
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XapakTepa MPOBOJMIMCH MOCTOSSHHO U B MOCJIEAYIOUIUE TOAbl B COTPYJIHUYECTBE C
naboparopuei skosorndeckor reojsoruu EHU. 3anmaueii corpynnuxo MIIN Obuio
aHAIUTUYECKOE COMPOBOXKIEHUE padOT C BBHINOIHEHUEM aHAIM30B IO OMPENEIECHUIO
BEILIECTBEHHOI'O COCTaBa MPUPOJHO-TEXHOTEHHBIX 00pa30BaHUM.

Crnenyrolmuii 3Tan B UCTOpUM JAesiTebHOCTU J1abopaTtopun MIIN B obGmactu
dbynnameHTabHBIX HccaenoBanuit (2009-2011 2z.) ObLT CBsA3aH C 3aBEPIICHUEM U
CUCTEMaTHU3alMe JaHHBIX KOMIUIEKCHBIX MCCIEIOBAaHUN PECYpCHOTO MOTEHIIHAaIa
tepputopun  BsTcko-Kamckoit Bmaauuel. OTH  paOOThl BKIIOYAIM Kak psif
byHIaMEHTAIBHBIX pa3pabOTOK, TaK U TNPHUKIAJAHBIE UCCIECNOBAHUS 10 WX
BHenpeHuto. K GyHnaMeHTanbHbBIM TIpo0siemMaM, KacaroluMCs TIEPCIIEKTUB JaHHOM
TEPPUTOPHH, OTHOCSTCS BOIPOCH 0 (HOPMHUPOBAHUH KOMIUIEKCHBIX HETPAIUITMOHHBIX
POCCBIIIEN, 30J0TO-PTYTHOTO OPYACHEHUS, KOPEHHOW AIMa30HOCHOCTH B IpEAesax
ABJIAKOT€HOB Bocrouno-EBporneiickoii I1aTQOPMBI, najgeoreorpaduu,
PaHHEME3030MCKOr0 BBIBETPUBAHMUS U psAn Apyrux. llpuknanHele wuccnegoBaHUs
BKJIIOYAQJIA COBEPILIEHCTBOBAHME METOJOB TIOMCKOB MECTOPOXKIECHUNH C MEIKUM
30JI0TOM, JIaDOPATOPHBIX METOJ0B 00paboTku mpod u T.aA. MToru wuccienoBaHuit
ATOTO TIepuoaa npuseaeHbl B MoHorpaduu b.M.Ocosenikoro «PoccrineoOpasyroriue
MuHepaisl BsaTcko-Kamckoii Bmaguasny (2011).

C 2012 . wHayancs COBpEMEHHBIM JTanm (PyHIaMEHTaJbHBIX HAaYYHBIX
pa3paboToK JabOpaTOpUH, KOTOPHIA COBIAJ C aKTUBHOM PabOTOM MO BBHIMOJIHEHUIO
3aja4 pa3BUTHSL ITepmckoro roCcyJ1JapCTBEHHOT O HallMOHAJIBHOTO
uccnenoBarenbckoro yausepcutera (IITHUY). Tlpennockiikoit asis 3TOro sSBUIACH
pa3paboTKa KOHIEMIIMH, TTOJIOKEHHOM B OCHOBY 3asBKHU [lepMckoro yHuBepcurera Ha
y4acTHE B KOHKYpPCE MPETEHACHTOB Ha BKJIIOYEHHE B mporpammy «HanumoHanbHbIE
uccuenoBarenbckue yHuepcuretsl Poccum». CocTaBHOM 4YacThbIO 3TOM KOHUEHIIMU
SBJISUTUCH Pa3pabOTKU MO TMPOTHO3UPOBAHUIO M PA3BUTHUI0O MHUHEPAITHLHO-CHIPHEBOMN
0a3bl PErvMoHOB, KOTOpPHIE AaKTUBHO TPOBOAMINCH B TMPEABIAYIIAC TOJbI Ha
reoJoruiaeckoM (akynpTeTe M Bo MHOTUX JabopaTtopusix EHU TIT'Y.

OpHOll M3 KOHKPETHBIX 3aJad, KOTOpbIE IUIAHUPOBAJIOCh pEaJu30BaTh B
nporpamme pasputus [II'HUY na 2011-2019 rr., SBIssI0Ch OCHOBaHWE U Pa3BUTHE
HaHOMHUHEPAJIOTMYECKOr0 HANpPAaBICHHsI, KOTOPOrO0 paHbLIE B YHUBEPCUTETE BOOOIIE
He Obu10. TeM He meHee, emle B Hayase 60-X roJ0B MPOLIJIOro CTOJETHS CO3IaHHEM
JlabopaTopun OCaJOYHBIX IOJIE3HBIX HMCKOMAEMBIX (HAYYHBIA pPYKOBOJIUTENb
FO.C.JlyneB) ObulM 3allOKEHBI OCHOBBI Pa3BUTHUSL HCCIEAOBAHUM, CBS3aHHBIX C
MEJKUMU [IEHHBIMU MUHEpajJaMU U UX 3HAYCHHUEM [JIs1 IPOTHO3UPOBAHUS U MTOMCKOB
MOJIE3HBIX UCKOMAEMBbIX. B 4acTHOCTH, COTpYIHUKAMU 3TOM Jlabopatopuu (B pa3HbIe
rojasl B HeWt padotanu B.A.Haymog, O.b.Haymosa, 1.4 .Unantounos, K.I1.KazeimoB
U aBTOP JAHHOW CTaThM) ObUIM M3YyYEHBI MEJKHE alMa3bl, TOHKOE 30JI0TO U ApPYTHe
MOJIE3HBIX MHUHEpaIbl BO MHOTMX T€0JIOTHUYECKUX OOBEKTax CTPaHbl. YCJIOBHS AJiA
repexoqa K MCCIEeI0BaHUI0 HAHOPA3MEPHBIX MHUHEPAJbHBIX YacTHI] ObUIM CO3JaHBI
Osarogaps IpUOOPETEHUIO MOJEBOT0 CKAHUPYIOIIETO 3JIEKTPOHHOTO MHUKPOCKOMNA C
xonoaaon amuccueit JSM 7500F (SImoHus), KOTOPBIM UMEET pa3pelieHHe MOpsaKa
HECKOJIbKMX HAHOMETPOB.
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[Tocne ycnemHoro mpoxoXaeHusi KOHKypca COTpyAHHMKH Jabopartopun MITU
NMPUHSJIA AKTUBHOE Y4YacTHE B peanu3anuu nporpammbl  paszutus [ITHUY
COBMECTHO C cOTpyAHUKaMu Kadenpsl muHepanoruu u nerporpaduu (K.I1.Kazpimos,
N.A.NnantnunoB, E.A.MenbmukoBa, H.E.MonomranoBa) U MeTOJI0B NOUCKOB U
pasBeaku noJie3nbix uckomnaemeix [I'HUY (B.A.HaymoB, O.b.Haymoga). B HosiOpe
2011 r. nmpuxazom pekropa I[IITHUY Obin cozman CekTop HaHOMHHEpAJIOTHUU
(pyxoBogutenb b.M.Ocosenkwuii). CekropoMm ObUIO NPUOOPETEHO YHHUKAIBHOE
HayyHOe O00opylnoBaHHE Ha oOuIyr0 cymMmy okoyio 150 muH pyO., oOopymoBaHbI
HOBBIC ToMereHus u paboune mecta. B mae 2012 r. Cextop HaHOMUHEPAIOTHH
MOJTYYIJT aKKpeauTaiuio B cucteme Pocakkpenuranuu P®. O6nacTs akKkpeauTaiuu
BKJIFOYAET BBIIOJIHEHUE AHAIM30B [0 OINPEACICHUI0 TIPaHYJIOMETPUYECKOTO,
neTporpauyeckoro, MUHEpaIbHOr0, XUMUYECKOTO COCTaBa MOPOA, UCIOIb30BaHUE
METO/IOB 3JIEKTPOHHOW MHUKPOCKOIIMKA BBICOKOTO PAa3pELICHUs, PEHTTEHOBCKOM
ToMorpaduu, TEpMOTrpaBUMETPHUH, TU(PPAKTOMETPUU U T.1I.

Hanbonee untepecHbie (yHIaMEHTAIbHBIE HCCICAOBAHUS MPOBOAMINCH IO
HaHOMUHEpanoruu 3osota. [lomumo crareil, BKiItoyas 3apyOexHbIE, UX PE3yJIbTaThl
u3noxeHsl B MoHorpagusax b.M.OcoBeukoro, He MMEIONIMX AHAJIOTOB B MHUPOBOM
muteparype, - «Hanockynentypa mnoBepxHOCcTH 30j0Ta» (2012) u «Ilpuponnoe
HaH030510TO» (2013). AKTUBHBIE HCCIEAOBAHUS MO HAHOMHUHEPAJIOTUH 30JI0TA KOP
BBIBETPUBAHUS YEPHOCIAHUEBBIX TOJIL BBINOJHAET COTpyAHMIA JJabopatopun MITU
N.B.banpsiHoBa, KOTOpPOM OIyOJIMKOBAHO HECKOJIBKO CTaTe C OpPUTHHAJIbLHBIMU
JAHHBIMH I10 HAHO30JIOTY.

Kpome TOro, HauaTel paboOThl 1O HAHOMHUHEPAJIOTHU TUIATMHOUOB
(coBMECTHBIE MCCIEAOBAHUA M MYOJMKALMM C COTPYJHUKOM YPaIbCKOIO TOPHOTO
yauBepcuteta  npod.  A.'.bapanHukoBbIM) W anMa3oB  (MoHOTrpadus
b.M.Ocogenxoro u O.b.HaymoBoii «Menkue anMasbl U1 UX MOMCKOBOE 3HAYCHUEY,
2014, a Taxxe HeCKOJIbKO COBMECTHBIX CTaTel, BKII04as 3apyoexHbie). B wactHocTH,
JOKJIaJ C ONMCAaHUEM HAHOPOPM MOBEPXHOCTU POCCHITHOM IJIATUHBI  ObLI
MPEACTABICH Ha MEXIYHApOJHOM IUIATUHOBOM cumnosuyme (r. ExarepunOypr,
2014), a pokmam C XapaKTepUCTUKOW HAaHOGOPM IMOBEPXHOCTH ajiMa3oB — Ha
MeXayHapoaHOH KoH(pepeniuu B bonrapuu (2015).

B 2015 r. BmepBble ObulM HayaThl HUCCIENOBaHUS B  00JacTH
AKCIEPUMEHTAIBHON HAaHOMHHEPAJIOTUU (b.M.OcoBenxkuii, B.A.Haymos,
O.b.Haymoga, M.A.BoiskoBa). ITepBoe COOOIIIEHNE 0 pe3ynpTarax
AKCIIEPUMEHTAIILHBIX HCCIEAOBaHUI B 00JacTM HAHOMMHEPAJIOTHUU 30J0Ta OBLIO
3aclyllIaHO Ha roOuseiHoi koHbepeHn «l'eoslorust W MOJEe3HbIE HCKOMAeMbIe
3anagHoro Ypaia», TMOCBAILIEHHOW CToyeTH0 IlepMckoro yHuBepcuTera U
reoyiorudeckoro oopaszoanus Ha Ypaiue (20.10.2016 r.). 3arem uHdoOpManus 0 HUX
npuBeliecHa B coBMecTHOM Jokiane (aBropel b.M.Ocoseuxuii, O.b.Haymoga,
B.A.HaymoB), mpeficTaBJICHHOM Ha MEXIyHapoIHYIo KoHpepenuto «Vienna Green-
2016» B HOs10pe 2016 T.

BaxHyto ponb B JeATENbHOCTH J1a00OpaTOpuy 3aHMMAJM HCCIEIOBaHHUS IO
W3YYEHUI0 METAJUIOHOCHOCTH YEpPHOCIAHLEBBIX MHopoa ['opHO3aBOACKOro panoHa
Ilepmckoro kpas, BemosiHsAeMmble B pamkax @LIT (2012-2014 rr.). ly1g BBIOJIHEHHS
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3TUX pabOT ObBUT 337CHCTBOBAH MPAKTUYECKH BECh apCceHall COBPEMEHHOM
aHAIUTUYECKOW  ammapatypbl, B  YaCTHOCTH  PEHTIeHO(MII0OPECIICHTHBIN
CHEKTPOMETP, CHUHXPOHHBIA TEpMOAHAIN3aTOp, MOPOIIKOBBIA AUPPAKTOMETP, 1B
CKAaHUPYIOIIUX DJEKTPOHHBIX MHUKPOCKOIIA C IMPUCTABKAMH [JII MUKPO30HIIOBOTO
aHainu3a,  MAacC-CIIEKTPOMETP  WHAYKTHUBHO-CBA3aHHOM  Ipa3Mbl,  aTOMHO-
a0COPOLIMOHHBIN CIIEKTPOMETP, PEHTTeHOBCKUM ToMorpad u ap. Hambosee BaxxHBIM
pE3yNbTaTOM 3TUX MCCIEIOBAaHUN SIBUJIOCH OOHApY>KEHHWE W JAETAIbHOE ONMCAaHUEe
Pa3JIMYHBIX BUJIOB MUHEPAIM3alNil, IPUYPOUEHHBIX K KOPEHHBIM MOPOJaM U KOopaMm
BBIBETPHBAHUSI  palioHa  (30JI0TOpYJHAs, IUIATUHOBAs, MOJUMETAJUINYECKas,
IMPKOHUEBAs,  TUTAHOBAas,  pEIKO3eMeNbHas,  HHUOOWEBas,  CTPOHIIMEBAs,
KeJIe30pyAHasi, MapraHleBOpyAHasl, UTTpUEBasi). AKTUBHOE y4acCTUE B BBINIOJHEHUU
paboTr 1o maHHOM Temartuke npuHuMaim M.B.banpsnosa, .S .MnantauHoB,
K.I1.Ka3bimOB.

C 2013 r. Bemyrca COBMECTHBIE HCCIENOBAHUS C COTPYIHUKAMH
«IlepmHUIIHEDTH» 1O U3YYEHUIO BEIIECTBEHHOTO COCTaBa M CTPYKTYpBI
HEe(TAHBIX KOJUIEKTOPOB. B 3TOM HampaBieHuu coTpyaHukamu jgaboparopuun MITU
pa3padaThIBatOTCs HOBbIE METO/IbI M3YUYEHHSI TyCTOTHOTO MPOCTPAHCTBA, OCHOBAHHBIE
Ha BO3MOXXHOCTAX 3JIEKTPOHHOM MUKPOCKONUHU. PyKOBOJIMTENEM 3TOr0 HANpPaBICHUS
pabot sBisiercst noueHT K.II.Ka3piMOB, OCHOBHBIM HCIOJHHUTEIEM aclHUpaHTKa
kaeapsl MuHepanoruu u nerporpaduu I'.A.Mcaea. OnHON U3 peliaeMbIX 3a1ad
SBJIIETCS YCTAHOBJIEHHE JIEHCTBYIOIIUX (PAKTOPOB U MPOLIECCOB, MPOUCXOMAAIIUX B
HEe(DTIHOM KOJUJIEKTOpPE MPH BO3JECHCTBUM OYpOBBIX pPacTBOpoB. PaboThl umeroT
HKCIIEPUMEHTAJIbHYI0O OCHOBY U COMNPOBOKIAIOTCS Pa3pabOTKOW MPUHIMIIHAIBHO
HOBBIX METOJMYECKUX MPUEMOB U CITIOCOO0B 00pabOTKH MHGOPMALIHH.

bonbiioe 3HaueHue B AesATEIbHOCTH JlabopaTopuu uMenu padotsl (2013-2015
IT.) 1O BBIMOJHEHUIO TpoekTa «OreHka MUHepalbHO-ChIpbeBOM 0a3bl IlepMckoro
Kpas JUJIsl IPOU3BOJICTBA BBICOKOTEXHOJIOTMYHOIO 0a3aJbTOBOTO BOJIOKHA» B paMKax
IIPUOPUTETHOTO HAIIPABJICHUS pPAa3BUTHUS HAYKH, TEXHOJOTMM M TEXHUKU PO
«PanonanbHOE MPUPOONONIB30BAHUE W JKOJOTHYECKass 0e30MacHOCTh», a TaKKe
«Marepuansl 1 NPOU3BOJICTBEHHbIE TEXHOJOTHMH HOBOTO MOKOJIEHUs» (PYKOBOIUTEND
npoekta C.M.bnunoB, B uucne ucnonnutenei — b.M.Ocoseukuii, K.IT.Ka3zpimoB,
I'.A.UcaeBa, A.Il.CenynoBa). ITorom 3Tux paboT SBUJIOCH U3/1aHUE KOJUIEKTUBHOTO
Tpyna «MuHeanbHO-chipbeBass 0Oa3za Ilepmckoro kpasg [ HpOHU3BOACTBA
0azanbToBOrO BOoJIOKHAY (2015).

CoTpyaHUKH J1abOpaTOpUM MPUHUMAIU aKTUBHOE y4YacTHE B IMOATOTOBKE U
nposenean B Ilepmu XV Mexaynaponnoro cosemjanusi  «Pocceimu  u
MECTOPOXKJICHUSI KOp BbIBeTpuBaHUs» (24-27 aBrycra 2015 r.). Ha mnnmenapHom
3acelaHuM COBEIAHWs YYacTHUKaM Obul mpezacTaBieH aokian b.M.Ocoseukoro
«CoBpeMEHHBIE TOPU30HTHI HAHOMHUHEPAJIOTHH 30JI0Ta», B KOTOPOM H3Jarajiich
pe3ynbTatel paboT corpyaaukoB [II'HUY B manHOM HampaBlieHHMH M WX MECTO B
COBpEMEHHOM MHUPOBOHM Hayke. Bcero ke corpynHukamu jgabopaTopud Ha JaHHOM
COBEIaHUU ObUIO cledaHo 7 JOKJIagoB, B T.4. COBMECTHbIE C 3apyOeXHBIMU
YUYEHBIMU.
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[Tomumo ¢yHIaMEHTAIBHBIX Ppa3pabOTOK, COTPYAHMKAMH Jaboparopuu
BBITIOJIHSJTUCh  XO3/IOTOBOPHBIE pabOThl MO HU3YYEHHUIO BEIIECTBEHHOI'O COCTaBa
TOPHBIX TOPOJ M TEXHOTEHHBIX OOpa30BaHUN C HCIOIb30BAHUEM HMMEIOIIETOCs
YHUKAJIBHOTO 000pyJI0BaHusl. MHOTHE TEMBI BBINOIHUINCH COBMECTHO C YYacTHEM
COTPYJIHUKOB JAPYTrux JrabopaTopuii reojoruueckoro otaena EH.

3HauuTeNbHAs MOMOUIbL B TPOBEJICHUM AHAJIM30B PETYISPHO OKAa3bIBACTCS
corpynarkaM EHW u xadenp yHuBepcuTeTra mnpu MOJATOTOBKE JAOKTOPCKHX U
KaHAUAATCKUX  JUCCEpPTallMii, CTyJE€HTaM YHHUBEPCUTETa TIPU  BBIIOJIHEHUU
MCCJIEIOBATENIbCKMX HAyYHBIX pPabOT, MAarucTepCKUX JHUCCEpTaIliii, BBITYCKHBIX
paboT U AUTUIOMHBIX TPOEKTOB.

CoTpynHuku J1abopaTopuyi aKTUBHO y4YacTBYIOT B  00pa3oBaTelbHOMN
nesitenbHOCTU. [IpoBOomsiTcs nabopaTopHBIE 3aHSATHS CO CTYJIEHTaMH Ha HOBOM
obopynoBanuu. Pa3paboTanpl M YWTAIOTCS IS CTYJACHTOB HOBBIC CIIEIKYPCHI,
OCHOBAHHbIE Ha HW3YYEHUU BO3MOYKHOCTEM COBPEMEHHOMW armapaTypbl MHPOBOIO
YPOBHS, - «HanomuHepanorus» (b.M.Ocogenkuii, N.B.baabsiHoBa),
«IIperusnonnsie  meToabrl  ucciaenoBanus» (b.M.Ocosenkuii, M.A.Bonkoga),
«Jlutorene3  Omaropogubix  MetawioB»  (b.M.Ocosenkuii, W.B.banbsinosa).
Cy1liecTBEHHO JOIMOJHEHbI JTA0OPATOPHBIE BO3MOXKHOCTH TP UYTEHHH KYpPCOB
«I"emmonorus» (K.I1.Ka3zsimoB) u «lllnuxoBoi metoa» (FO.I'.ITakToBCKMIT).

MHorue TajnaHTIuBBIE CTYACHTHI reojorudeckoro daxkymnsrera (A.I'opOyHOB,
O.Anukun, [{.XacustoB, A.lly3uk, B.XKmanoB, E.Tomununa, C.MycakynoBa)
OpOLUIA HACTOSAIIYIO IIKOJIY HAyYHOrO TBOpPYECTBA, NPUHUMAs Y4YacTHE B
BBITIOJIHEHUU (PYH/IAMEHTAJIbHBIX WM TPUKIAJHBIX HCCIEIOBaHUNA J1a0OpaToOpuu B
NOCJIETHUE TOJBI.
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M.B. Poro3un
EctecTBEeHHOHAYUYHBIN UHCTUTYT, lIepMCKril TOCy1apCTBEHHBIN
HAIMOHAJIbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

JIABOPATOPHUSA DKOJOI'NHU JIECA: UHCCJIEJOBAHUA JIECHBIX
IKOCUCTEM

Ilooseodenvr umoeu pabom nabopamopus sxonoeuu neca EHU TITHUY no
mpem HanpasieHusM. Bvlosunyma wnoeas napaduema n1ecoso0cmea U ecHOl
cenexyuu. Ha cmuixe necogedenus, ceomopghonocuu u 2e00UHAMUKU OOHAPYICEHO
GIUSHUE 2e0AKMUBHBIX 30H HA PA38UMUE TeCHbIX IKocucmem. H3yueno ceviue 1 moic.
HOMOMCME el U COCHbL, YMO NO360JUL0 HAUMU KOHMPACMHbLE MUNbl NOMOMCMS,
nepcnexmuehvle Oisi RPOMbIULLIEHHOU CeleKYUU U Usydenust 0cobennocmeil ouoxumuu
X60u.

Kmouesvie cnosa: Jlecosedenue, n1eco600cmeo, JNecHas celekyusi, Xeosl,
XUMUYECKUE INIeMeHMbl

M.V. Rogozin
Natural Sciences Institute, Perm State University

LABORATORY OF FOREST ECOLOGY: THE STUDY OF FOREST
ECOSYSTEMS

The results of the work in three directions. It puts forward a new paradigm of
forest management and forest breeding. At the junction of Forest, geomorphology
and geodynamics found the impact of geo-active zones in the development of forest
ecosystems. A study of more than 1 thousand progenies spruce and pine, that has
allowed to find the contrasting types of of progenies, promising for industrial
breeding and studying the characteristics of needles biochemistry.

Keywords: silviculture, forestry, forest breeding, needles, chemicals

JlaGoparopus 3xosioruu jgeca EHUM opranuzoBana B 1972 r. Muxaunom
Huxonaesuuem IIpokonbeBbIM (yueHBIH-T€COBO, A.C-X.H, ¢ 1995 1., 3aciyxeHHbIN
necoBoi Poccun), KOTOpBIN BO3IJIABIISI €€ C MOMEHTa OCHOBAHMS 1a00paToOpuu U 110
1997 1. B HacTosmee BpeMs 3aBSAYIONIMM J1abopaTopuer SBISETCS JOKTOP
OMOJIOTMYECKUX  HAayK, KaHAWAAT  CEeIbCKOXO3SIMCTBEHHBIX Hayk Mmuxamia
Biaagumuposu4 Porosus.

PaboThI MpOBOAUIUCE TIO TPEM HAIIPABICHUSIM.

Ilepsoe Hnanpasnenue 3aTparuBajo UEbI IUIacT HPOOJIEM JIECOBEICHUS,
JISCHOW TaKCallMM W JICCHOM CEJNEKIMU W BKIIIOYajia B ce0s aHau3 CYIIECTBYIOMIUX
METOJIOB MOJICJIMPOBAHMSI, OIIEHKY COCTOSIHUM JIPEBOCTOEB B Pa3HOM BO3pacTe U
CEJICKIIMIO TPOMBINUICHHBIX COPTOB XBOWHBIX TMOpOJ, paboTa MO KOTOPBIM
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3aKOHYMJIACh BBIJBIKCHUEM HOBOM NapagurMbl JIECOBEICHHS M JieCOBOJCTBA. B
KaueCcTBE OCHOBBI HCCIIeIOBaHUN ObLIN B35ThI 349 NMpOOHBIX IJIOMIAEH, 3a7I05KEHHbIX
B enbHUKax [lepMckoro kpas, B ToOM uucie 57 ¢ MOBTOPHBIMU HAOIOJECHUAMHU, A
Takke 11 KpyIHBIX OMBITOB MO MCIBITAHUIO POCTa MOTOMCTBA COCHBI U €11 OT 1435
MAaTEepPUHCKHUX JIepeBheB, 3a10KeHHBIX B 1980-1990-¢ roasl ¢ 0OIMM KOJIMYECTBOM
M3MEpEHHBIX pacTeHui 6oiee 80 ThIC.

B pesynbrare ananuza JIUTEpaTypbl U COOCTBEHHBIX PabOT COTPYIHUKAMU
naboparopuu M.B. Poro3unsiM, I'.C. Pasunbiv, JI.B. KyBmmnckolr ¢ ywactuem
umxeHepop-ucciaenoparenen  A.B.Kekuna, H.B.XexkuHoli u  cTyaeHTOB
A.B. Kexkunoit u C.C. KomapoBa Obuti copMyIupoBaHbl 3aKOHOMEPHOCTH
pPa3BUTHUS JIECHBIX HACAXJCHUW HA  HE3aHATHIX JIECOM TEPPUTOPUSX, TIEe Jieca
CTUXUMHO BO3HUKAIOT C CAMOM Pa3HOM T'yCTOTOW IO MPUYMHE PA3IAYHAN B ypOXKae
CEMsIH, Pa3HOM 3aJCPHCHUHM U YBJIAKHEHHH MOYBbI U T.1. KomebGaHus TycTOTHI
OBIBAIOT IPOCTO OTPOMHBI — OT HECKOJIbKHX COTEH U JI0 JECATKOB THICSY pACTEHUN Ha
1 ra. K cnienoctu, ogHako, ux ocraetrcs He 6osee 500-700 miT./ra ¥ THICSYU JEPEBHEB
MOoruoaroT.

Bbis10  BBISICHEHO, 4YTO COBEPIIEHHO 0CO00€ MECTO Cpelu TaKCallMOHHBIX
nokaszaresied 3aHuMaeT o0beM KpOHHI JiepeBa. KpoHa onpesnenser BUTATUTET 0CO0H,
a CyMMapHbIii 00b€M KPOH — BUTAJIUTET HacaXaeHusl. MakcuMasbHble 00bEMbl KPOH
MPUBOJIAT K MOJYYCHUI0O W MaKCHMyMa MPUPOCTa ApeBecHHbl. Kak TOJbKO MpUpPOCT
najiaetr, TO JieC HauuHaeT crapeTb. Ho JepeBbs MpooJLKAalOT yBEIWYUMBATH CBOU
pa3Mepbl, U 3TO BBOJUT CIICHIUAIUCTOB B 3a0IyXJCHUE, TaK KaK OHH OMEPUPYIOT
TEXHUYECKUMU TMOHSTUSAMH, W MPOrPECC Y HUX ACCOLMUPYETCS C YBEIMUYCHUEM
pa3mepoB aepeBbeB. [103TOMY BILUIOTH 10 TOCTUKEHUSI HY>KHBIX KOHIUIWN JEPEBbS
«kak Obl mporpeccupyrot». Ho npeBocToil, kak 1enoe, oOiagaer yxKe HHBIMH
CBOMCTBAMH, KOTOPBIX HET Yy €ro 4acTeu, T.e. IepeBbeB. [103TOMY i1 BBISICHEHUSA
3aKOHOB €T0 Pa3BUTHUS M3YyHAIUCh WHTETpajbHbIE MOKa3aTeau — O0BbEeMbl KPOH, MX
COMKHYTOCTb, TEKYIIUUA MPUPOCT APEBECUHBI. DTUX CJIOXKHBIX XapaKTEPUCTHUK KaK
pa3 v He XBaTajlo pa3padoTyukam TabauI] Xoa pocta Bech 20 BEK.

[To pazmepam KpoHBI U JPYrUM MpU3HaKaM HeMelkuil secoBoa Kpadrt eme B
19 Beke paznmenun aepeBbd Ha S5 kiaccoB. KpoHa ompenensier coluaibHbIA CTaTycC
JepeBa B JIpEBOCTOE — OHA HeceT B ce0e MPOU3BOJAIIMN  JPEBECUHY
¢doTocunresupyromuii annapar. [lo cytu, 3To 6arax, ¢ KOTOPbIM J€PEBO ABUKETCS B
Oynymiee. JlmarHOCTUpOBaTh KJIacChl MOXHO B CaMOM paHHEM BoO3pacTe, KOrnaa
HauMHaeT (YHKIIMOHHUPOBATh PAHTOBBIA 3aKOH pocTta jaepeBbeB E.JI. Macnakosa. B
COOTBETCTBUM C HUM C BO3pacta 6—8 JeT AepeBbsl pacTyT, IPOCTO YBEIUYUBAS CBOU
pa3Mephl, OCTaBasCh JMOO KPYMHBIMU, JTMOO MEJIKUMU; CPEIHUE PACTCHHS MEHSIOT
paHru W BBepx, W BHM3. Kazasock Obl, B 3TOM 3aKOHE BCce TpocTo U sicHo. Ho
OOHapYXXWJICS HEMPUATHBIA MOMEHT — pa3HbIE TUIIBI POCTa JIEPEBHEB, HANIPUMED:
MEUIEHHBIM W 3aT€M YCWIEHHBIM, CpPEIHWW, 3aTE€M MEIJIEHHBIM W T.JI., BCETO
10 TumoB. OHHM MEHSAIOT MPOTHO3bI POCTA JO HEY3HABAEMOCTH, U MOITOMY
pPEryJIAIMI0O TYCTOTHl HacaxJIeHud oToaBuraror ngo 40 Jjer, Jg0XUAasCh
«auddepeHImanum» 1epeBbeB Ha YIIOMSHYThIE KIACChl M THUITBI POCTA.
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OpHako paccmaTpuBasi TUIIBI POCTA, JIECOBOBI HE YUUTHIBAIN (DAKTOP T'yCTOTHI
U TI03TOMY 3HAKOMCTBO C MHOT'OYMCIEHHBIMHM TaOJMIIaMU XO0Jla POCTa HAC MPOCTO
pasoyapyeT: HMX BECbMa OrPaHMYEHHO HCHOJIB3YIOT B TaKCAallMU Jieca, HO HeE
MIPUMEHSIOT IPU €ro BeIpamuBaHuy. Celyac MOHUMAETCS UX HECOBEPLIEHCTBO, TAK
KaK B HUX HE YYUTHIBAJIU TJIaBHBI OMOJOTMYECKUN MapaMeTp AEPEBHEB — pa3Mephl
KpoH. MIMEHHO 31eCh M Hallescs K4 K MPUYAHAM THUIIOB POCTA, WU OH MO3BOJIHII
I'.C. Pa3uHy BBISICHUTH OCHOBHOI 3aKOH MOp(OreHe3a ApeBOCTOEB, a TAKXKE HaNTH
VHUBEpCAIbHYIO (opMyly jIsi pacdeTa WX ONTHUMAIBHOW TYCTOTHI B JIFOOOM
Bo3pacTe. M3 3TOro 3akoHa CIEQyeT, YTO HadallbHas TyCTOTAa Ha BCIO KU3Hb
paszenseT, pa3BOAUT APEBOCTOM IO Pa3HbIM TPACKTOPHUSIM HX pa3BuTus [7-9].

B nammx o6o6marormux wmonorpadusx [11, 12, 17, 18] Mbl geTaibHO
MIPOAHAIIM3UPOBATIN MOJEIIA JIPEBOCTOEB B KPYMHBIX pabotax 11 oTeuecTBEHHBIX
necoBoyoB: B.H. Cykauea (1953), B.B. 3arpeea (1978), H.H. Cramosa (1979),
E.JI. MacnakoBa (1984), C.H. CennoBa (1984, 1999), B.B. Ky3emuuena (1980),
I'.b. Kopmana (1986), N.C. Mapuenko (1995), 3.4. Harumosa (2000), A.A. Baiica
(2014). Oxazanoch, 4TO UX MOJICJIM CTATUYHBI U HE SBJISIOTCS MOJEISIMU Pa3BUTHS; B
HUX HE YUYUThIBAJach HayajbHas T'YCTOTA, a TaKXKe MPUHUMAJACh KaK MOCTYJaT uaes
O TOM, 4YTO ONTUMHU3AIMS IUIONIAJAN MUTAHUS JACPEBbEB JIOJDKHA MPUBOAMUTH K
YCWICHHIO MX MpUpOcTa B J000M Bo3pacTe. OIHAKO HJesd 3Ta HE MOATBEPANIACH
npaktukon [20].

YKa3aHHbIE ITPOCYETHI B ITUX MOJEISX OKA3aJIUCh HE CIy4dalHbl. B HUX He
OBLITM 3aJIeCTBOBAHBI TOHSTHUSL «IPOTPECCH» U «perpeccy, 0e3 Yero HEBO3MOMKHO
IPaBUJILHO PacCUYUTATh HArPY3Ky pyOKaMu yxoJila — CHUJIBHYIO B IIEPUO]] IIporpecca u
cnabyio B (haze perpecca. Bo MHOroMm 310 ymyieHrue 0Ka3ajioch 00YCIOBJICHO TeM,
YTO MOXKHO Ha3BaTh KAaK HE3HAHWE MPOOJIEeM COCEIHMX HayK. DTO BBUIMBAJIOCH B
HETMPUATHE, U AK€ UTHOPUPOBAHHUE 3aKOHOB SKOJOTHH U Pa3BUTHUS PACTUTEIBbHBIX
coobmiecTB. B mMoHorpadum manel mosicHeHus, mouyemy 3akoHbl E.JI. MacmakoBa u
I'.C. Pazuna B Teuenne 30 jeT Tak W He BOILIM B y4eOHHMKH. MHOTHA WX nmaxe HE
YIOMHUHAIOT; MPU 3TOM HE IMOMOTAIOT M JOKTOPCKHE AUCCEPTAllMU, U COJIMJIHbBIC
KHUTH [4, 5], a Takxke 3HakoBbie cTaThu [7-9]. C 3TuUM OblIa CBA3aHA U JUCKYCCHS O
TaK Ha3bIBa€MbIX TaOIMIAaX XoAa pocTa; B MoOHOrpagpuu oOCyXKIaercs ux
JNOKTPUHAIBHBIA CMBICJI M KOHCTATUPOBAH PSAJ HENOCTAaTKOB. IlepBbIi M3 HUX — 3TO
CTaTUYHOCTh JAHHBIX. BTOpPBHIM OKa3aJioCh TOJIHOE€ WTHOPUPOBAHHWE OWOTPYMI H
HEPaBHOMEPHOCTU CTPYKTYpHI LIeH03a. [1o cyTu, OMOrpymiibl B IPEBOCTOE — 3TO €ro
atpuOyT, HO HX HE YYUTHIBAIOT HM B MOJENSAX, HU B IMpaBWIax yxoja 3a
HacaxaeHusIMU. OOCYXKJAlOTCsI W COBEPIICHHO HOBbIE (AKTOpPhI, TaKXKe He
YUYUTBIBAEMBIE B MOJIENIAX BBIPALIMBAHUS JIECa: TUIMBI  OHTOT€HE3da, XPOHO- U
ouoputmbl JI.M. butkoBa, mpaBbie u JeBble (opMmbl nepeBbeB A.M. ['onukoga,
«TaMATh» NOTOMCTBA O KOHKYPEHIIMM B POJUTENICKUX LIEHO3aX, TEOAKTUBHBIE 30HBI,
a Taxxke Owomose jecHbIXx 3KocucteM M.C. Mapuenko. O1tu (HakTOphl MPEIOKEHO
IPOBEPUTH MPSIMBIMU SKCIEPUMEHTAMHU B XOJI€ IMOJEBBIX OIBITOB U IPEIJIOAKEHBI
CXeMbl TakKuX ONBITOB. KpomMe OOBIYHOTO JIECOBOJICTBA HBIHE TMOSBUJIOCH
MJIAHTAlMOHHOE M TPUTOPOJHOE JIECOBOJCTBA, «XPOHO-JIECOBOJACTBO» M JaXKe
«HETpaJAUIMOHHOE» JecoBOACTBO. I[IpoBeneH WX aHanW3 W CclelaH BBIBOJ, YTO
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pa3HooOpasue Teopuil MO CTPYKType, BBIPAIIMBAHHUIO U YXOAY 3a JIECOM OTpPa)KaeT
KpPHU3HC B JIECHBIX HayKax, HEOOXOAMMOCTb 00OOIIEHUHN MOCIEIHUX JOCTHKEHUN U
CMEHa MapaJurMel JiecoBoacTna [12].

[Tony4yeHHble HAMU MOJENIN MOKa3alu, YTO B Pa3BUTHM HacCaXIACHHUM ecTh (pa3a
mporpecca, Korja MmpupocT Bo3pacTaer, U (paza perpecca, korga oH mnajaaer. Beero
MPEACTABICHO 15 Mozeneil pa3BUTHUS ISl €CTECTBEHHBIX €JIBHUKOB U 4 MOJAENIN IS
JECHBIX KyJNbTYp. B KynbTypax JUHUM pa3BUTHA KOpPOYE, U OHH OOpBIBAIOTCS
panbiie. Ilo cyru, yxxe B 70 jleT KyJabTypbl €14 CTaHOBATCS «IIEPECTOMHBIMHUY, T.€.
MPUPOCT B HUX CTAHOBUTCS paBHbIM oTnady. Jluamna3oH HavyaJibHOM T'yCTOTHI B
MPEUIOKEHHBIX MOACISAX cOcTaBua oT 1 7o 172 ThIc. mT./Ta.

Bnepseie B monensax I'.C. Pazuna Oblna HaiiieHa KOHCTaHTa JJISI IPEBOCTOEB, U
OHa B 4eM-To monarBepauia koHctanty M.C. Mapuenko [6]: cymmapHbie OOBEMBI
KpPOH MNOCTOSHHBI B Bo3pacte 45-110 ner. B cBA3M € 3TUM NOPOrpeCCUBHBIE
MIPOPEKUBAHUS, «IIEPEJIBUTAIOIINE» PA3BUTHE JPEBOCTOS HA MPOIYKTUBHBINA MyTh, B
IYCTBIX II€HO3aX JIOJDKHBI 3akaHuuBaTbcs 10 20 7eT, Torma Kak Ipud Majiou
HauvanbHOM TycTtoTe (1.0—1.65 ThIC. IIT./TA) OHU MOTYT OBITH TIPOBeACHBI U B 40 JeT.
Bb10op mpaBUIIbHOM MOJENM MOBBICUT 3allachl CpEeIHEW W KPYNMHOW JPEBECUHBI 10
3 pa3 u mocje paHHUX MPOPEKHUBAHHUNA Jiec OyleT TEXHUYECKH CHeNbIM yxe B 50-
95 1eT. OTO0 0COOEHHO Ba)KHO 3HATh TEM, KTO OEpeT 3apacTrarolliye JECOM IOJIsl B
apeHay [l BhIpAIlMBAHUS HA HUX KPYHMHOM JPEBECUHBI — 3aTpaThl HA YXOJIbI 3/1€Ch
umeroT 50-100-kpaTHyIO OKyaeMoCTb.

B konme wmosorpadbumm [18] pgaHo omnmcaHue TPOrpaMMbl BBIBEJICHHS
IPOMBIIUIEHHBIX COPTOB XBOMHBIX IOPOJI C MOBBIIIEHUEM PE3YJIbTaTUBHOCTH JIECHOU
CeleKUMM B 3 pa3a M YBEIMYECHUS IPOU3BOAMTEIIBHOCTH  CO3JaBAEMBIX
YIYYIIEHHBIMH CEMEHAMH KyJbTyp Ha 21-23%, koTOpo€ MojaydaeTcss Ha OCHOBE
UCIIOJB30BaHUsI B  KAueCTBE HMCXOJHOIO Marepuala HacCaXICHUN-aHAJIOTOB
MJIAHTAI[MOHHBIX KYJIBTYD.

Hawano emopozo nanpaenenusn ucciedoeanuii  TONOXKWIA  CTaThs
Poroszuna M.B. «['eobuonornyeckne cetn XapTmana u Kappu B ucHbITaTeIbHBIX
KyJbTypax enu cubupckoi» [10], omyommkoBanHas B 2011 r. [lanee ucciaemoBanms
MPOJIOJDKUAIIUCH  I10 TEOAKTHUBHBIM  30HaM C  IIOJIOKUTEJIbHBIM ~ BIIMSHHEM Ha
O01000BEKThI, KOTOPhIE MPOJOJDKAIOTCS KaK MHUIIMATUBHBIE MO HACTOSIIEE BpeMsl.
[TpomexyTtounbie utoru OpuTH noaBeneHsl B 2016 r. B monorpaduu M.B. Poro3una
«JlecHbIe PKOCUCTEMBI U TEOOMOJIOTUYECKUE CETH», U3JaHHOW B AJIEKTPOHHOM BUJC
[12]. Bo3MoxHO, 3TO mepBasg KHUTA MofoOHOTO poja. Muaes reobuonsornyeckux
ceTeld HE HOBA, OJHAKO M3y4YallMChb OHU B OCHOBHOM C OPUEHTAllMENl Ha 4YEJIOBEKA.
B3satbcst 3a Hee Hac moOynuiia HEYAOBIETBOPEHHOCTh CHUCKOM TPaJAMIIMOHHBIX
OPUYMH, 10 KOTOPBIM JIEPEBbs pacrojiaratoTcs OOJbIIed 4YacTbl0 HEPABHOMEPHO
Jake B MJI€ANbHBIX JIECHBIX KyJbTypax. HexoTopeie ynpsmbie (pakThl COBEPILIEHHO
HE BIIMCHIBAIOTCS B MOJEIM NPEIJaraéMbIX JECHBIX 3KOCHCTEM. Tak, MOJEIH
CTPYKTYPBI U MOJENIH Pa3BUTHUS APEBOCTOEB, B TOM YHCIIE SHEPTETUYECKHE MOJENH,
COBEpIICHHO HE OOBACHSIOT MPUUYUH 00pa3oBaHUsl OUOTPYII, (OPMUPYIOIIUXCS U B
€CTECTBEHHBIX JIPEBOCTOSIX, U B JIECHBIX KyJIbTypax. Bonmpekn pacxoxeMy MHEHUIO,
JIepeBbs B HUX HE MEIIAIOT APYT APYTY, OHU COXPAHSIOTCS 10 MIyOOKOH CTapOCTH, HO

138



camoe Mopa3uTeNIbHOE, UTO B HUX pacteT 28—57% nepeBbeB! Hanuune Guorpymnm, mo
CyTH, SIBISieTCA aTpUOYTUBHBIM TPU3HAKOM JIECHBIX »KocucteM. OOcyxmaercs
JuTEpaTypa O CTPYKTYpE HPEBOCTOS, O «JAEPEBBSIX OYIYIIEro», O TEOpUH PYyOOK
yXxoda, O MOJIECIMPOBAHMM M TalJMIAX XOJa pOCTa, O TEHETHYEeCKUX (akTopax,
M30MONYJIALMIX, O TMpaBbIX M JEBbIX (OpMax JIepeBbeB, O OMOIOJIE JIECHBIX
skocucteM. [IpuBenena gotorpadus cern XapTmaHa, osydeHHast Ha ¢poToOymare,
KOTOPYIO NMOMEIIAIN B 3aKPHIThIM KOHBEPT U HAKJIA/BIBAJIU HA Y3€Jl CETU; MPU ITOM
€e yKas3bpIBaJl orepaTop OMOJOKALKU, YTO MOATBEPKIAET BO3MOXKHOCTH MPOBEPKU
reoOMOJIOTHYECKUX CeTel TeXHHu4YecKuMu Mmetonamu [1]. OmucaH JWYHBINA OIBIT
OWoOJIOKalMi W TIpaBujia IOCTUPOBKH «OMompuOopa» Tmoa Ha3BaHueM YenoBek.
KpuTukyroTcss OonmoHeHThl, He MpHU3HAIIIKE OHUOJIOKAIMI0O B KAaueCTBE HAYYHOIO
METO/1a UCCIIEOBAHUS.

OObeKkTaMM HalIMX HUCCIEJOBaHUM B 3TOM  BTOPOM  HallpaBJICHUU
UCCIEOBaHUM ObUIM CcOCHAa OOBIKHOBEHHAass M e€nb (UHCKass. bbulM H3y4YeHBI
180 maTepuHCKHX epeBbeB U 14 THIC. pacTeHUH B UX TOTOMCTBaxX B Bo3pacte 110 21
rojga. M3ydyeHsl reoOMOJOTMYECKHE CETH MSATH BUJOB C y3jlaMu ceTed (30HaMmu),
nmeromue auametpsl 0.55, 1.0, 3.0, 4.5 u 8.0 M, Bcero 414 30H, u3 Hux 331 —
OnaronpuaTtHble U 83 — maroreHHble. i1 OJHOTO W3 Y4YacCTKOB pPa3MepoM
0.62 ra mpuBeZeHBI PUCYHKH 3TUX CETEH Ha MIIaHE PSIOB KYJIbTYP U JCPEBHEB B HUX.
To4HOCTH HAHECEHHUSI 30H U AEPEBHEB HA TUIAH COCTaBisANa £3-5 cM.

Oxka3zanoch, 4TO 30HBI U ceTH MUTpUpyroT Ha paccrosHue oT 0.10 mo 0.85 m,
OpuyeM B MPSMOM 3aBUCHUMOCTH OT TI€OJUHAMUYECKONW aKTHUBHOCTH OOLIMPHBIX
TEPPUTOPHIL. 1IX aKTUBHOCTH M3Yy4aroT IO €€ IPOSBICHUSM Ha TOBEPXHOCTU 3EMIIH C
OMOIIbIO T'€0JIOTHH, FeOPU3UKU, TeOMOP(OTOTHH, MATHUTOMETPHUH, TPABUMETPHUH, A
TaKXKe M0 JUHAMMKE XMMHUYECKOI0 COCTaBa I'PYHTOBBIX BOJ U3 poaHUKOB (Komnbuios,
2014). N3yuennble HaMu TATOTEHHBIE 30HBI 3aHUMAIOT 1.9%, a OaronpusiTHbIE 30HbI
— 51% nnomaau Ha UCCIEAOBAHHOM yuyacTke. B pe3ynbraTe aHanu3a BIUSHUS 3TOTO
HOBOTO (paKTOpa Ha pa3BUTHUE JIEPEBHEB, KOTOPHIN BOOOIE U3y4aeTCsl BOEPBbIC, I
Hac OBLIO TOJTHOW HEOKUAAHHOCTHIO ycuiieHue B 1.85 pa3a ceMeHOIeHUs y COCHBI,
a TaKXXe Pe3KOe BO3PACTaHME MOKAa3aTelsd HACIEAYEMOCTH Y MAaTEPUHCKUX JIE€PEBHEB,
c(hOpMHUPOBABIIMXCS HA MATOTCHHBIX 30HAX, MPH OJHOBPEMEHHOM HMX HaXOXXICHHH,
OJIHAKO, TAK)K€ U BHYTPH OJaronpHUsATHBIX 30H.

VY enu Takxke ObulM OOHApPYKEHBI MHTEpECHeWIne siBjieHnsa. Ha maroreHHbIx
30HaX POCT €€ KyJbTyp oOxugaeMo cHwkaics 1o 91.2% or kontpons. Ha
0JIaronpUATHBIX 30HaX BBICOTA €€ JEPEBHEB OKa3alach JIOCTOBEPHO BBIIIE KOHTPOJIS
B cpeaneMm Ha 4.0 %, nmpuyeM Ha OJTHOM M3 THUIIOB CETEH MPEBBIIICHUE COCTaBUIIO
11.7 %. BaxHO OTMETHUTb, UTO YACTOTA JI€PEBHEB-JIUJEPOB HA TAKUX OJArOMpPHUSATHBIX
30Hax oOka3anmacb B 1.4 pa3a Bblllle, YeM Ha HEUTPaIbHBIX MECTaxX, YTO
CBUJIETEIBCTBYET O TOM, YTO CaMbl€ KPYITHBIE JIEPEBbsI 00sI3aHbI CBOMMH pa3MEPAMHU
(GopMupOBaHHEM MPEUMYIIECTBEHHO B SHEPreTHUECKH ONAarompUsTHBIX IJS pOCTa
Mmectax. Ho cambim, noxkanyii, 00eckypakuBaromuM (HakToM oKa3aiach JOKAIU3aIHs
100% T1uIIOCOBBIX JI€PEBHEB HCKIIOYUTENILHO Ha OJArONpHUSTHBIX THUIAX 30H. JTOT
(akT BO MHOIOM JIMIIAE€T OCHOBaHHUI JABHIOIO MJICIO JIECHOM CEJIEKIIMH O TOM, YTO
IUTIOCOBBIE JIEPEBbs OOSA3aHBI CBOMMHU KPYNHBIMH pa3MepaMu M HUeaIbHBIMU
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CTBOJIAaMU BO MHOTOM OJlaroiapsi UX «xXopoiei» reHetuke (o kpaHel Mepe, Ha 3TO
OBLIM OCHOBHBIC HAJICHK/IbI).

B »Toi1 Mmonorpaduu [12] npusenenst 20 pororpaduii nepeBbeB-HEeHOMEHOB, a
TaKKe€ CaMbIX KpPYHHBIX JAepeBbeB llepMcKOro kpas, KOTOpPbIE BCE OKa3aluCh
pPacCIONIOKEHHBIMU ~ Ha TE€OAaKTHUBHBIX 30HaX. B KkoHIe mpuBomsArcs 29 BBIBOIOB.
BoiiBUHYTO 7 HOBBIX pa0OYMX TUIIOTE3, B TOM 4YHCIEe OOBACHSIONIMX MOJIy4YeHHUE
«TOJIOKUTENBHONY» U «OTPUILATEIbHOW» HACIEIYyeMOCTH y COCHBI, UMEBIIEH MECTO
HE TOJIBKO y aBTOpa, HO U Y JIPYTHX CEJIEKIIMOHEPOB U MOJYYEHUE KOTOPHIX BHOCHIIO
HEYBEPEHHOCTh B MPOrpaMMbl CEJIEKIMH, OT KOTOPBIX Y MHOTHUX JIECHBIX
CEJIEKIIMOHEPOB MPOCTO OmycKanuch pyku. Kak oOHaaexuBaroomuil pe3ynbrar
MIPUBEICH IPUMEP, KOT/Aa MPOCTOE UCIOIb30BAaHUE CEMSH U3 KYJIbTYpP, 3aJ10KEHHBIX
necanuumMu  A.E. u @.A. TennoyxoBbIMH C MaJIOl TYyCTOTOM, paccMaTpUBAEMBIX
HaMM KaK HAaCaXKJCHHSI-aHAJIOTW [JIs IUIAHTAIIMOHHOTO BBIPAIIMBAHUS JIEca,
YBEIIMUMBAJIO BBICOTY JOUYEPHUX KYJIBTYp €JId B Bo3pacte 21 rox cpa3y Ha 4.6%.

B B npunoxxennn Kk MOHOrpauu JaHa cxeMa pacrnojoxkeHus 1664 nepeBbeB
€M B KyJibTypax Ha mtomaau 0.62 ra, ux BeicoTa B 21 TOJl U TUIIBI T€0AKTUBHBIX 30H
BOJIM3M MOCAIOYHBIX MECT JJisi pabOThl B MOJEBBIX YCIOBUSX. [Ipuiiokenne MoxeT
OBITh MCHOJB30BaHO JIIOOBIM HcciieoBaTesnieM. 1o, 4YTO caenan OAWH YENOBEK,
CMOJKET MOBTOPUTH U Apyrou. [lepcriektuBa nuccieqoBaHuil BUANTCS HAM B U3yYEHUH
JI€BCTBEHHBIX JIECOB M MOJIOJBIX JIECOB HA 3apacTAIOIIMX MOJSIX, TJE YEIOBEUECKHM
dbakTOp HE BIMSI Ha pa3MENICHHE JEPEBbEB MO IUIOIIAJN, U TJAE JIEPEBbI CAMHU
BbIOMpAIM MECTa JIJIsl CBOETO MTOCEJICHUSI.

B Ttakux necax B netHuid ce3oH 2016 r. MBI M3y4WJIM CaMble KPYITHBIE
(TUTIOCOBBIE) JIEPEBBS CIEAYIOIMIMX JIECHBIX MOPOJ: KeApa U €Iu CUOMPCKUX, €U
(OMHCKOM, JIUITBI METTKOJIUCTHOU M COCHBI OOBIKHOBEHHOM [15]. BOMM3K HUX MeTOI0M
OMOJIOKAlMK OTPENesUT OJaronpusiTHble T'€0aKTUBHBIE 30HBI ¢ auamerpamu 1, 3,
4.5, 8, 16, 32 u 55 m. Okazanoch, YTO BCE U3YyUCHHBIC JIEPEBbs ObLIN JIOKAIU30BAHbI
Ha 30Hax | M. YacTtoTta apyrux tumoB 30H kojebanack oT 0 g0 100% u Obiia pes3ko
OTJIMYHOM Yy pa3HbIX NopoA. Tak, keAp cMOMPCKUI B MOJABIIAIOIIEM YHCIIE CITy4acB
pacTeT Ha COBEPUICHHO YHUKAIBHOM COYETaHUU 30H ¢ auamerpamu 3.0 wim 4.5 M ¢
Oonee oOmMpHBIME 30HaMU guametrpoMm 16, 32 u 55m (84% cnyuaeB). Enb
cubupckas opmupyeT KpymHbie cTBOJBI B 100% cimydaeB HMCKITIOYHTEIHHO Ha
couetanusix 30H 1.0 M ¢ 3onamu quametpom 8.0 M. Enb punckas u numna sBnstorcs
HSHEPreTUYECKUMH KOHKYpPEHTaMU M BbIOMparoT mecTta ¢ 30Hamu 3.0 win 4.5 M u
bopMHUpYIOT Ha HUX KpymHHbIE CTBOJIBI B 93.8 u 96.0% ciiydaeB COOTBETCTBEHHO.
CocHa 0O0BIKHOBEHHAs! YHUBEpCcaibHa W (POPMHUPYET KPYIIHBIE CTBOJIBI HA 30HAX BCEX
TUNOB, 3a HUCKJIOYEHHEM 30H auamMerpoM 8.0 M, TOe €€ KpYyIHbIE [IE€pEBbs
BCTpevaroTcsi ¢ 4vacrotor smmb 12%. Enp QuHCKags m numa Ha TakuxX 30HAX
BCTPEUAKOTCS €AUHUYHO. [lonmydeHHblE JaHHBIE CBUICTEIBCTBYIOT O KpalHER
BAKHOCTM YyYye€Ta TIE€OaKTHUBHBIX 30H IPU BBIPAIIMBAHMM Jieca, a TaKXke IpH
HCIIOJIb30BAaHUU JIEPEBHEB B MEIULIMHCKUX LEJSAX B KAYECTBE JOHOPOB SHEPIUU.

Tpemve nanpaenenue uccned06anuli MOCBIIICHO OLIEHKE IOTOMCTB €JIM 110
OMOXMMHUU XBOWU, M BO3MOXKHOCTH KOPPEISTHUBHOM CEIEKIIMU 37eCh MOTYT OBITH
paclIMpeHbl B CaMOM HEOXXKHMJIAHHOM HarpaBieHuu. OmnpeleeHne XUMUYECKOro U
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(U3HOIOrHYECKOTO «IOPTPETA» Y MOTOMCTB, PACTYIIUX OBICTPO U yCTONYMBO, OyAeT
OTpaxaTh OCOOEHHOCTH UX (PU3UOJIOTUH, KOTOPAst HEU30EKHO JOJIKHA OTINYATHCS OT
oObryHoro tumna. Ilpuuem mnopTper STOT OyIeT MEHATbCS NpPU  N3MEHEHHUH
LIEHOTUYECKUX YCIOBUU TECT-KYJBTYp, a TaKKe YCIOBUN Pa3BUTHUS UX POJUTEIEH,
HarpuMmep, MIOTHOCTU IeHOo3a. HekoTopele XHMMHMYECKHE 3JIEMEHTHI B XBOE €U
MaTeHTYIOTCS W €CTh MOJIOXKHUTEIBHOE PEIICHHE IO 3asiBKe Ha u3oOpereHue [21].
OTtmeTnM, YTO, B TPOTHBOBEC BCAKHM OKHIAHHSAM, POCT €1u (PUMHCKOW B HaIINX
WCCJICIOBAHMSX YCUJIMBAJICS TPU CHIDKCHHHM KOHIEHTpAIMil psga XUMHUYECKUX
anemMeHToB [16]. Bce 3T0 MOKeT OBITh 00BSICHEHO SMHUTCHETUKOM, T.€. MATCPUHCKUM
3¢ (deKToM U B3aUMOJIEHCTBUEM T€HOTHUII-CpPeia, BIAMSIOMIMMH Ha KCIPECCHUIO T€HOB
u Ha ¢Qenotunsl motoMcTBa [3]. B mepcmekTMBe MeXaHW3MBI AIMUTEHOMHOM
ajanTaiyy e GUHCKON MOTYT ObITh U3yYEHBI U HA TCHETUYECKOM YPOBHE.

[lepBbie K€ TIOMBITKM CO3JAHUS «XUMHUYECKOTO TIOPTPETa» XBOH ¥
OBICTpOpPACTYIINX ceMel enu (PMHCKOHM MOKa3aJid, YTO 10 HEMY MOXXHO OTIO3HATH OT
36 1o 83 % OBICTpOpacTyIIMX CEMEW M HCIOJIb30BaTh HEKOTOPHIE XHUMHUYECKHE
AIIEMEHTHI KaK XeMOMapKepbl, KOTOPbIE, KaK 0KUIAETCS, TIO3BOJISAT OTOUpaTh IO HAM
Jy4IINe CEMBH B CaMOM PaHHEM BO3pacTe. DTO MOBBICUT WX YacTOTy B 4-8 pas, C
00b1uHbIX 10% 10 40-80%. Jlanee ocTaeTcst TOIBLKO OTCIIEIUTh HANPABICHUE TPEHA
ux pocta B nocueaywiue 10-20 neT B TecT-KyabTypax.

[Tonyuaemble pe3ysibTaThl CBSI3aHbl € OOJBIIMMU OOBEMAaMHU  BBIOOPOK.
be3ycia0BHO, pacCMOTpEHHbIE MPHUEMbl Ha JPYrUX OO0BbEKTaX OyAyT HMMETh HHBIE
pe3ynbTaThl, HO JaXe MPU WX HEMOJHOM 3(PdeKTe MOKHO 0XKHAATh YBEIUUCHUS
BCTPEYAEMOCTH YCTOMUYMBO U OBICTPO pacTyIIUX MOTOMCTB BO MHOT'O pa3; BEPOSTHO,
B HJeaje MOXXHO MOJYyYHUTh MOYTH TOJHYI0 UX HACHTHU(PUKAIMIO YK€ B paHHEM
BO3pacTe, €CiIM 3aJeiCTBOBATh BECh apCEHaJl PACCMOTPEHHBIX METO/IOB U NPUEMOB.
Nx wucnonp30BaHHE PE3KO Cy)KAaeT MapaMeTpbl MOMCKAa HCXOJHOTO MaTepuaia u
BBICTpanBaeT HOBBIN BEKTOP B ceJeKIuu enu (puHckoi. HoBbie moaxoasl oopMIIeHBI
B BHJI€ MPOTpPaMMbl BBIBEJICHUS MPOMBIIIJICHHBIX COPTOB €JM, KOTopas B 4 pasa
COKpAIIaeT 3aTpaThl U B 3 pa3a — BpeMs Ha CENEeKUUI0 U 3PPEKT KOTOPO COCTABHUT
23% yBennuyeHus: CPEAHEN BBICOTHI JIECHBIX KYJbTYp B Bo3pacte 20 net [14] .

Brigenenue ObicTpopacTymux ceMeil enu Ha 00ibiux BbiOOpkax (Bcero 383
CEMbH) TO3BOJHUT BBIABUTH ClAOble CBS3M M TPEHMBI, MPOSBISIONIME ce0s MOoJ
BIUSHUEM HMCKYCCTBEHHOH 5BOJIOIUU, B KOTOPYIO BOBJCKAIOTCA MOIYJISILIHH
JPEBECHBIX BUJIOB B pe3yibTaTe MX BBIPYOKH M JIECOBOCCTaHOBJICHMs. Paznenenue
ceMell Ha KOHTPAacTHbIE THUIMBI MO YCTOMYMBOCTH POCTa B JBYX pa3HbIX TECT-
KyJbTypax IIO3BOJUT HAWTH THUIIbI, WHTEPECHBIC MJIA U3Y4YEHUS (PUBUOJIOTUU H
ouoxumuu xBou (okoso 100 cemeit). Ha crnenyronuii ron y 3TUX KOHTPACTHBIX 1O
peakiMy Ha TYCTOTY BBbIpalllUBaHUSI ceMel OyIayT B3SIThl 00pa3lbl XBOM U
onpeaeneHsl He MeHee 12 xumudeckux anementoB (Ni, Cr, Mn, V, Ti, P, Cu, Zn, Ba,
Sr, Zr, Pb). O6pa3upbl OyayT B3ATHI M OT JCPEBHEB, OT KOTOPBIX XBOI Opanu Ha
aHaJu3 paHee, YTO MO3BOJIUT BBUICHUTH BPEMEHHYIO IOBTOPSEMOCTb YPOBHS
colep)KaHusi 3TUX 7dyieMeHToB. Jlamee OynyT BbBIOpaHBI SJIEMEHTBI, YCTOWYHBO
COXpAaHSIONIME CBOM KOHIEHTPAallMd B XBOE. Hakonen, mnocie aHanmsa
CTaTHUCTUYECKUX CBsi3ell OyAyT HaiJleHbl TaKh€ XUMHUYECKHUE AJIEMEHTHI, KOTOpHIE
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CBSI3aHBI C POCTOM CEMEW B TyCTHIX, JUOO B penkux KyiabTypax. OXumaeTcs, 4To
YHUCJIO TaKUX DJIEMEHTOB OyJIeT OrpaHuueHo 2—3 3jeMEeHTaMu, OHH OYyJIyT pa3HbIMU
JUISL TYCTBIX W PEAKUX KYJIbTYyp, U OYIyT CIYXUTh CBOEOOpa3HbIMHU MapKepamu
OBICTpOro WM MeayieHHoro pocta. Ha manHoe Hampapienue B POOU B 2016 .
3apeructpupoBana 3asiBka 17-04-01150 c¢ w©HasBanuem mpoekrta: "IImOTHOCTH
MONYJISIITUNA ¥ OHTOTEHE3 e (PUHCKOU: «POJUTEIIbCKUE» d(DPEKTHI".
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P.H. PoraabaukoBa
Hayuno-meronunueckuit otnen Hb II'HNY

N3 UCTOPUU CO3JJAHUSA U PASBUTHUSA BUBJIMOTEKU
ECTECTBEHHOHAYYHOI'O HHCTUTYTA NIEPMCKOI'O
YHUBEPCHUTETA

Paccmompena ucmopusi  CO30aHUs u  paseumus  OubIUOMEKU
Ecmecmeennonayunozco uncmumyma Ilepmckoeo eocyoapcmeenno2o HayuoHaibHO20
UCCe0068ameNbeKo20  YHugepcumema. 3a noumu  8eKo8yl0 UCMOPUIO  HAYYHOU
oesmenviocmu 6 EHU naxonuncs oOwuphvili YHUBEPCATbHBIU MHO200MPACIE0U
oubuomeunvlll hoHo, coCmoAWULL U3 OMEUECMBEHHBIX U 3aPYOEHCHBIX UZOAHULL.

Knoueswvie cnosa: bubnuomexa, EcmecmeenHOHAYUHbINU UHCIMUNY.
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Perm State University

HISTORY AND DEVELOPMENT OF THE LIBRARY NATURAL
SCIENCES INSTITUTE OF PERM STATE UNIVERSITY

The history of creation and development of the library Natural Sciences
Institute of Perm State University. For almost a century of history of scientific
activities in NSI has accumulated an extensive multi-universal library collection,
consisting of domestic and foreign publications.

Keywords: Library, Institute of Natural Sciences.

CounalibHO-IIEHHOCTHBIMU  KpuTepusaMu (ais u3ganuit mocie 1830 ropa)
CUMTAIOTCS BBIJIAIOIIUECS OTJIMUUTENIbHbIE CBOMCTBA, MPUCYIINE KHUTE KaK €AMHCTBY
IyXOBHOM W MarepuaibHOW KymnbTyphl. Cpemu (QyHKIIMOHATBHBIX IPU3HAKOB,
MpUOOPETEHHBIX KHUTOW B TIpollecce €€ OBITOBAaHUS B CHCTEME COITHATBHBIX
OTHOIIICHUH, Ba)XHOE€ MECTO 3aHUMAIOT YHUKAJIBHOCTh KHHTH, €€ WHAUBUyaIbHBIC
O0COOEHHOCTH: aBTOrpadbl, N00ABICHUS, 3alUCH BIAJECIbIEB, MOMEThI, PUCYHKH U
T.II.; MEMOPHUAIBHOCTb, COOTHOCAINAS] KHHUTY C JKHW3HBIO M TPYJIOM H3BECTHBIX
JUYHOCTEW, pabOTOW HAyYHBIX U  TBOPYECKHUX  KOJUIEKTMBOB,  Ba)XHBIMU
UCTOPUYECKUMH COOBITUSIMU U TTAMSITHBIMA MECTAMH.

®onn 6ubnuoTexkn EcTecTBEHHOHAYYHOTO MHCTUTYTAa COOTHOCUTCSI C paboTOM
OMpEJEICHHOr0 HAyYHOIO KOJUJIEKTHBAa W O00JIaJlaeT PSAIOM U3JIaHUM, HMEIOLIUX
WHIUBUTyJIbHBIE 0COOEHHOCTH: aBTOTpadbl, TOMETHI, 3aITUCH BIIAJICIIBIICB.

[lepmckuit  buonoruueckuii Hay4YHO-MCCIIEOBATENBCKUNA HMHCTUTYT  ObLI
yupexkaen Hapxomrpocom PCOCP B HosiOpe 1921 roma BciencTBue akTUBHOM
Hay4YHO-HCCJIEI0BATENbCKOW Pa0OThl KOJUIEKTUBA HAYYHBIX PaOOTHHUKOB MOJIOJOTO
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IlepMcKOro rocymapCTBEHHOIO YHHMBEPCUTETa M CTPEMJIEHUS COXPaHUTh 3a
[lepMCKHM YHHUBEPCUTETOM 3HaYEHUE HAYUYHOT'O YUPEKIACHHUS.

[To nanueiM Bonbmioit CoBeTckoM SHIMKIONEAUN BHOIOTMYECKUil MHCTUTYT
OBLIT YEeTBEPTHIM HAYYHBIM HHCTUTYTOM, co3aaHHbiM nocie 1917 roga B CCCP cpeau
MHCTUTYTOB OMOJIOTHYECKOTO HAIIPABJICHHUS.

C MomeHTa CcO3[1aHusl, UHCTUTYT, CAMOCTOSITEIbHBIA B CBOEW BHYTPEHHEHN
CTPYKTYpEe M OpraHu3aluud HayyHOHl paboThl, ObUI TECHO CBSI3aH C YHUBEPCUTETOM
oOumM 000OpyAOBaHHEM M JIMYHBIM COCTaBOM COTPYAHHMKOB, 3aHMMAaBIINX
JTOJDKHOCTH OJHOBPEMEHHO B yHuBepcutTeTe M MHCTUTyTe. B 1930 rogy B mepuon
pachopmuposanust [lepmckoro yauBepcuteta buoHuu criocoOCTBOBaNI COXpaHEHHUIO
M KOHCOJUJAUMU KaJApOB U CTPYKTYpP YHUBEPCUTETAa U, KakK CIEJICTBUE, €ro
MIOCTEIIEHHOMY BO3POK/ICHHUIO.

[IepBoHayaIbHO MHCTUTYT HMMEI B CBOEM COCTaBE€ 8 CEKIUMH: aHATOMUHU,
rUcToyiorud, ¢apmanuu, (GU3UOJIOTUU, OaKTEPUOJIOTHH, OUOXUMHUM, OOTAHUKU U
3o0n0run. C 1922 roga B cocTaB HHCTUTYTA MEPEXOAUT OpraHU30BaHHas [lepMckum
obmecTBoM ectectBoucnbiTaTeneit B 1918 romy Kamckas Ouonoruueckas cranmus. C
1927 rona yupexkxnaerca TpoULIKHil TECOCTEMHOMN 3aMOBETHUK.

Uepe3 roa 1mocie CBOErO0 OTKPBITUS WHCTUTYT MPUCTYNWJI K IE€YATHOMY
W3JaHUI0 HayyHbIX TpyloB B Bujue «M3Bectuidi buonorndyeckoro Hay4yHO-
MCCJIEI0OBATENIbCKOTO HMHCTUTYTa W Ouosiorudyecko cranuuu npu Ilepmckom
roCyIapCTBEHHOM YHUBEpcUuTeTe» (pHc. 1).

IlepBbiit Bbiyck Bbiuen B 1923 rony.
HauaB u3panue ¢ 10 BBIIYCKOB B TOJ H
tupaxoM B 250 »sx3emiusipoB, MHCTHTYT
BCKOpE MPUCTYIWI K BBITYCKY IPHUIIOKEHUH,
rje TmeyaTaauch paboThl 0ojee KpPYITHOIO
pa3mepa. [IpumeyaTenbHo, 4TO NpHU MpUEME
pykomucey, pemakuus — oOpamianach K
aBTOpaM C  MPOChOOW:  «IPEACTaBIATh
CTaThbU... C pe3loMe Ha (paHIy3CKOM,
HEMELUKOM M aHTJIMHCKOM  SI3bIKE», YTO
CIIOCOOCTBOBAJIO  IIMPOKOMY  OOIIECHUIO
YUEHBIX C 3apyO€KHBIMH KOJUIETaMHU.

N3nanue «3BecTtuiny a0
BO3MOYKHOCTh UHCTUTYTY HaJIaUuTh
MIUPOKUH OOMEH MMM C  HayYHBIMH
yupexjaenusimu  CCCP  u  3apyOeXxHBIMU
cTpaHamu, K 1926 rony Oosnee 300 HayuyHBIX
YUpEXACHUI ObUIM B 4YMCIIE MapTHEPOB IO
oOMeHYy.

Puc.1. TuTynbHBI JTUCT MEPBOrO HM3JAHUS
N3Bectuit buonornyeckoro Muctutyta
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B srot mepuon (1922-1925 rr.) B MHCTUTYTE IUIOJAOTBOPHO pabOTaIu Takue
M3BECTHBIE yueHble Kak mpodeccopa A.A. 3aBapsun, C.®. Bepuro, [1.B. Cro3zes,
A.l'. T'eakens, [{.A. Cabunun, A.A. Puxtep, B.K. IlImuar, B.H. beknemuines,
A.O. Taycon, JI.B. AnexceeB u ap. OHu ObUIM OCHOBATEJSIMM HAYYHBIX IIKOJI,
HalpaBJIeHUH, 00111eCTB HE ToJabko B paMkax EHUW u ynuBepcurera, Ho u [lepMckoro
MEJUIIMHCKOTO, CEJIbCKOXO3SIIICTBEHHOT O, neaaroruuaeckoro, Tpowunkoro
BETEPUHAPHOTO U JIPYTUX UHCTUTYTOB.

C 1925 no 1930 roasl TpOUCXOIUT PA3BUTUE IKCIICAUIIMOHHON JIESITENHLHOCTH
MHCTUTYTa Ha TEPpPUTOpPUM YpajbCKOM oOJacTH M 3a ee mpeneiaamu. Pe3ynbraTel
sKcrieAnIui myonukoBanuch B « Tpynax» u «M3Bectusix» Uucturyra.

K koHmy 1929 rona buosiornueckuil Hay4HO-HCCIENOBATEIbCKUNA HHCTUTYT
uznan 57 BeimyckoB «M3BecTuil», B KOTOPBIX ObLIO omyOinkoBaHO 214 Hay4HBIX
paboT. DTO MO3BOJMIO WHCTUTYTY OOMEHHBAThbCA H3AaHUSIMH co 191 HaydHbIM
yupexaenueM B CCCP u 275 — 3a py6exxoM. HCTUTYT OTIIPaBIIsyl CBOU JKypHaJIbl B
anpec 184 nayunbix yupexaenuit EBponsl, 68 - Amepuku, 10 - A3un, 6 - Adpuku, 7
- ABctpanuu. biarogapst 3 ToMy HHCTUTYT UMe OoraTelinyo OuOIMoTEKY.

Omaum u3 aBTOpoB B «Tpymax» u «M3Bectusx» MucTtuTyTa OB TIpOdheccop-
o6oranuk A.I'. ['enkenp, 3aBemyromuil kadeapoil Mopdonoruu M CHCTEMAaTHUKU
pactenuii [lepmckoro ynusepcureta (puc. 2)

Puc.2. AI'. I'enkens Puc. 3. XXuznp pacrennii

OCHOBHBIE HAy4YHbBIE HCCJIENOBAaHUS CBSI3aHbl C M3YYEHHUEM  MEJIKUX
BOJOpOCJCH, OMOJIOTMH HHU3MIMX OPTraHU3MOB U MOPQOJOTUU MOKPHITOCEMEHHBIX
pacTeHui. ABTOp cTareid O IUIAaHKTOHHBIX Bojopocisix Kapckoro m Kacnmiickoro
Mopel, Dbaiikana. Buawame 20-x rr. ObUI mpeacenaTesieM KOMHCCHU IO
parionupoBanuio I[lepmckoit ryOepHuu. Kpome HayuyHOH W TeJarorudeckoit
JESTeIbHOCTH OH OBLI MPEKpacHbIM MOIMYJISIPU3ATOPOM HAYKHU, MEPEeBOAUYMKOM. MM
ObUIM TepeBeACHbl OKOJO 25 paboT ¢ JAaTMHCKOTO M HEMEHKOIo S3bIKOB IO
¢dunocodun, ecTeCTBOZHAHUIO U JIPYTUM HAayKaM, U3 HUX Takue MPOU3BENICHUS, KaK
«Kuznb pactenuit» (puc. 3). Kepuepa don Mapunayna, «Pacnpenenenue pacTeHUN
E. Bapmunra c¢ psgom pucynkoB A.l'. I'enkens. OH mepeBesl Takke «YTOMHUIO»
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Tomaca Mopa u «l'ocyaapctBo connua» T. Kammnanemnsl. Mms A. T'enkens
YBEKOBEUEHO B HA3BAaHUU YJUIBI B YHUBEPCUTETCKOM TOpPOJKE M B Ha3BaHUU
3aJI0)KEHHOTO UM OOTaHUYECKOTO caja.

Jlerom 1918 roma mpu OO6mectBe EctecTBomcmbiTaTenelt Obula co3gaHa
MIPECHOBOJIHAs OMOJIOTMYECKasl CTaHIMS, PACIOJIOKMBIIAsICS B OBbIBLIEH ayHOM
MectHocTH Huxuelt Kypee Ha 6epery pexu Kamer (puc. 4).

[TepBbiM qupexkTopoMm Ouoctanuuu ObuT Ipod. [{. M. denortos., 3aB. kadenpoit
300JI0TMU TMO3BOHOYHBIX W CPaBHUTENBHOW aHatroMuu yHuBepcutera. B 1921 rony
buocTtanuus monsyuymia CTaTyc CaMOCTOSTENIBHOIO HAy4YHOTO YUpEXIEHHS M ObuLIa
BKJIIOUeHa B peectp buonornueckux craniuii PCOCP co mratom B 65 4enoBek

(puc. 5).

Prc.4. Kamcxas Gnonornieckas CTanuus Puc.5. Corpynanku Kamckoii 6rnorormaeckoi

CTaHIINH

C opranmszanueit buonormueckoro HMUM buocranuus Bouwia B CTPYKTYpy
uHctutyta. B 1928 rogy buocranuus Obuta nepeBegeHa B r. OXaHCK M MOJTy4yuia
HazBanne - Kamckas Owonormdeckas crannusa. [locie mepeBoma B OxaHCK 0
1941 roga Obuta TIpojenaHa OTrpoMHas paboTa MO HU3YYCHHUIO OMOJOTHYECKHUX
pecypcoB p. Kambl u ee mputokoB. Ha craniuum paboTanu ydeHble HMHCTUTyTa U
YHUBEPCUTETA, CTAXUPOBAIUCH, HAyYHBIE COTPYAHUKA W3 APYTHX TropoaoB. B
1936 roay Ha cTaHIMK 3aHUMAJICS] HAYYHBIMH MCCleAoBaHUSIME akagaemuk bepr JI. C.
(puc. 6), aBTOp TPYIOB IO MXTUOJOTUH, KIUMATOJIOTHH, O3€POBEICHUIO, MPE3UICHT
I'eorpaduuaeckoro o6mectBa CCCP, ubu KHUTH Takke XpaHarcs B ouonuorexke EHU.

buonornyeckas  craHmmMs ~ pacrojarajia = Xopomio  000pYy/IOBaHHBIMHU
nabopaTopusiMi:  OMOJIOTMYECKOW, TUAPOXUMHUYECKOH, Oorannyeckor. HWmena
Oonplryl0 OMONMMOTEKY M psAl TOACOOHBIX yupexaeHuil. Bce maboparopum,
OoubmmoTexka W paboure KOMHAThHI Ui HAy4YHbIX pabOT pacnojlarajiucb B OIHOM
0y1aroyCcTpoeHHOM 31aHuu B T. OxaHcke (puc. 7).
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Puc.6. Akanemux JI.C. bepr Puc.7. Oxauck. [Tomerenne OMOJIOTHUECKONU
CTaHILIMA

B mnepuon Benukoit OteyecTBeHHONW BOHBI paOOTHl HA CTAaHUUU ObUIH
MpEeKpalleHbl, a B 3JJaHUM OpPTaHMW30BaH roCHHUTadb. B mocineBoeHHbIE ToJbl paboTa
buocranuuu Obi1a BO30OHOBIIEHA, @ C BOBHMKHOBEHHWEM BoAoXpaHmiuil KaMmckoro
KacKaja COTPYIHUKH BuocCTaHIIMU MpOBOAMIM HCCIAEAOBAHUS TUIpOQayHbl HOBOTO
BOJIOEMA.

B 1986 romy mpuka3zoM 1o yHUBepcUTeTy buocTaHIius ObLla HCKIIOUEHA U3
coctaBa uHcTUTyTa. B centsiope 2015 r. B Oubnuorexy III'HUY Obuin nepenans
KHUATU U3 0nbnnorexku bruocranmuu. OO0Iee KOIUYECTBO OKOIO 1 THIC. U3aHUH.

K, coxanenuto, B GpoHI NPUIILIOCH B3SITh JUIIb TPETh W3JaHUMN, T.K. KHUTH
ObUIM  3apakeHbl TPUOKOM, TOEACHBI  MBIIIAMH, TOCKOJbKY  XpPaHUJIHCH
HEHAJJISKAIUM 00pa3oM.

Hecmotpss Ha poct donma OMOIMOTEKH, B INTaTe HMHCTUTyTa HE OBLIO
TOJDKHOCTH Oubmmorekapss BIoTh 10 1932 roma. Jlupektop buonormdeckoro
uHctutyta B. K. llIMuaT nucan B 00BSCHUTEIHLHOM 3aMUCKE K TOJOBOMY OTYETY 3a
1930 rox: «...uucno xkuur B O6mbmmotexe mpeBbicuio 7000. Ho, mo cux mop HET
JTOJKHOCTH OUOIMOTEKapst M IO3TOMY COTPYJIHUKU MHCTUTYTA NMPUHYXIEHBI 32 CBOU
cyeT mpuriamark ocoboe ymio. CoaepkaHue OUOIMOTEKAPS JIOKUTCA TSIKEITBIM
OpeMeHeM Ha COTPYIHHUKOB MHCTUTYTA. M3-3a MaTepuanbHbIX 3aTPyIHEHUN OIJIAThI
cojiep>KaHusl OMONMOTEeKaph ObIBA€T HE KaXIblil JI€Hb W, €CTECTBEHHO HE MOXKET
COCTABJISITh KAaTaJIOTW MOCTYMAIOMIMX HW3JaHUN, 3aHOCS HMX TOJBKO B HHBEHTApb.
Takum  00pa3oM, TOHMXKAETCS  ILIEHHOCTh  OHMOJIMOTEKM HM  BO3MOXKHOCTH
PAlMOHAIIBHOTO €€ MCIOJIb30BAHUS.

Curyanuss meHsercs, korma ¢ ampens 1932 roma (mo okTsa6ps 1941 r1.)
pyKoBOJICTBO OmOmoTekoi nmpuHumaeT Hukomnait [letpoBuu O6HOpCKHMii (puc. §).

C momeHTa opranm3anuu npu Ilepmckom yHuBepcurere buosiormueckoro
Hay4HO-UCCJIEI0BATEIbCKOIO HMHCTUTYTA, T.e. ¢ 1922 roma, Huxomnaii IlerpoBuu
OOHOpCcKUIl TpPUHMMAeT aKTHUBHOE YydYacTHe B M3AATEIbCKON JAESTeNbHOCTU
uHcTUTYyTa. A ¢ 1932 roga oH HauMHaeT 3aBeJoBaTh OMOIMOTEKOM MHCTUTYTa. Hu
OJIMH BBIIYCK MHCTUTYTCKMX HW3JaHUM He ocTaerca 0Oe3 ero BHHUMAaHHS, OH
MIPOCMATPUBAET KOPPEKTYPhl, KOHCYJIbTUPYET, MEPEBOJUT HA HUHOCTPAHHBIE SI3BIKU
pestome. Ocobo crnenyer ormetuth 3acayru H. II. O6GHOpckoro kak MmpekpacHoOro
opraHuzaropa oOMeHa u3gaHui uucturyta. [lepen BoitHOI B OMOIMOTEKE MHCTUTYTA
BHCEJIAa KapTa C YKa3aHHE TeX HAy4YHbIX YUYPEXKJACHHH, C KOTOPHIMU HHCTUTYT
oOMmeHnuBaics wu3ganusiMu. M3 nentpa — kpacHoro kpyxka (Ilepmp) mum
MHOTOYHCJICHHbIE JIMHUU B CaMmbleé Pa3HOOOpa3Hble yrojku cBera. OJHOBPEMEHHO C
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oubmmoTeunoi padoroit OOHOPCKUH Bell OONBIINYIO MEIaroruiecKyto padoty: ¢ 1932
mo 1942 roxawl 3aBenoBas Kadeapoid MHOCTPAHHBIX SI3BIKOB M IMPETOjaBai JaThIHb,
IPEYECKUI 9).

Flaip yﬁu’m“— S
At %fy DICTIONNAIRE
ot i .ffh-?-_ab FRANCAIS-RUSSE COMPLET,
o B |
Puc.8. H.II. ObHopckumii Puc.9. Tpyast H.IT. O6HOpCcKoro

B 40-e rompr 19 Beka Oubmuoreka MHCTUTYyTa MMela B CBOEM COCTaBE
27000 TomoB, u3 KoTtopbix 60% cocTaBisiia HHOCTpaHHAs JuTeparypa. ExxerogHsiii
npupocT JgutepaTypbl cocTaBisit 3000-3500 kHwxHBIX eauHull. Ocobo oTMedaeTcs
00eCTlIeYeHHOCTh HAyYHOW JHUTepaTypol otrpaciedt Ouosoruu. biarogapss stomy
Hay4YHbIE€ COTPYJIHUKH MOIyYaId BOZMOXHOCTh 3HAKOMUTHCS C HOBUHKAMH MUPOBOM
HAaY4YHOU JINTEPATyphbl, HE Bble3:xasd u3 Ilepmu.

B nepuon BovHbl MHCTUTYT, KaKk MHOTME APYIM€ HAy4HBIE YUYPEKACHUS,
INPEeKpaTUi CBOIO JIEATENbHOCTh. MHOTHE COTPYIHUKH YUOUIM Ha (QPOHT, YacTb
Tpyawiach B TbUly. MmyiecTtBo, M mnomenieHus ObUIM TepelaHbl B BeJCHHE
MosnoToBckoro yHuBepcurera. bubmmorexka B KadecTBe OTAeNa Takxke Obula
nepeaaHa B COCTaB YHUBEPCUTETCKONU OMOIMOTEKH.

B 1945 r. buonoruyeckuii Hay4YHO-HCCIEI0BATENbCKUI OB BOCCTAHOBIIEH U
NepeuMeHoBaH B  ECTeCTBEHHOHAy4YHBII  MHCTUTYT NOpu  MOJOTOBCKOM
rocyJapCTBEHHOM YHUBEpPCUTETE. 3ajJayaMl MHCTUTYTa SBISUIUCh — UW3Y4YCHHE
npupozsl [Ipuypanes, Ypana u 3aypanbs, pa3paboTka TEOPETUYECKUX U MPUKIATHBIX
€CTECTBEHHOHAYUYHBIX MPOOJIEM ISl HY X HAPOAHOTO XO341CTBA.

B xonue 1942 rona Obuio npunato peumieHue MonoroBckoro Ob6iucnoiakomMa
«O0 opraHu3aluy TrOCYJapCTBEHHOTO TI€0JIOro-re000TaHUYeCcKOro 3aroBEIHUKA
«IIpenypanve» Ha pexke CpuiBE W O mepegade €ro B BeleHUE MOJOTOBCKOTO
YHUBEpPCUTETA M €ro ECTeCTBEHHOHAay4HOr0 HWHCTUTyTa. B BOEHHBIE TIOJIbI
3aMOBEJHUK ObLI MOACOOHBIM XO3SIMICTBOM, Ha €ro TEPPUTOPUU OBLIM BbIJCIICHBI
YYacCTKU JUJISl BBIPALUMBAHUS OBOILUEH, YTO OBUIO MOJCIOPHEM B T'OJOJHBIE BOCHHBIC
rogel. B nerHee Bpems 3amoBeHUK OBbUT MECTOM OTIbIXa CEMEW COTPYIHHUKOB
yausepcuteta. B «llpemypanbe» Takxke Oblia OMOMMOTEKA, YJOBIETBOPSIBILIAS
HY/Ibl CTYJEHTOB-TIPAKTUKAHTOB.

B 1946 r. Ha 0a3e 3amoBemnmka «lIpemypanmse» Oblga co3maHa KapCTOBO-
CIEJEOJOTNYECKasl CTaHUMS, pa3BEpHYBILUAs MCCIECIOBAaHUS KapcTa NPHIIEKALIUX
TeppUTOpUil. JleSITeNTbHOCTh CTAHLUMU CBSI3aHA C HMMEHEM HW3BECTHOIO T€0Jora,
npodeccopa I.A. MakcumoBuya. Pesynbratel paboThl MyOJHMKOBAIUCH B
Cneneonornueckom OrosutereHe (puc. 10) mepBblid BBITYCK KOTOPOrO BBIIIENT B
1947 rony. DTO OBLT €IWHCTBEHHBIM B TO BPEMsl CIEMATN3UPOBAHHBIN MEeYaTHBIN
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opran no mnemeposenenuto B CCCP. Ilo3nnee oH Obin mpeoOpa3oBaH B COOPHUK
«Ilemepob».

B cocraBe MHCTUTYTa B TIOCIIEBOCHHBIE TOJbl ObUIM OT/AENbI: OOTaHUKH,
300JI0TUU U SHTOMOJIOTUU, TUCTOJIOTHH U (PU3UOJIOTUU KUBOTHBIX, TUAPOOUOJIOTUH U
HUXTHOJIOTUHU, Teorpaduu, reoMopdoJIOTHU U TIOUYBOBEACHUS, I€0JIOTHH, ITeTporpadun
Y MUHEPAJIOTUH, XUMUU U (DU3UKHU.

B 1954 rongy oubmmorekapem EHU Obuta npunsita Epmak Onus AnapeeBHa
(puc. 11). Ona okoHuMJa HCTOpHUKO-(punosornyeckuil (akynbrer MOJIOTOBCKOTO
yHUBEpCUTETa, BeTepaH Benmkoit OtTeuecTBEHHOW BOWHBI (ydacTHHIIA OOOPOHBI
Jlenunrpana), Harpaxaena menaneio «Betepan Tpyma». PaGortama OGubmmorekapem
o 1991 rog.

1960-80-¢ — Bpemsi MHTEHCHMBHOTO pa3BUTHUsS XuMHUYecKoW Hayku. B EHU
co3faeTcs psaa XxumMudeckux Jadboparopuit. B 6ubnuoreky EHU B 1994 u 2015 rogax
ObUIM  TepelaHbl  JIUYHbIE  OWMOJMOTEKH  YYEHBIX-XUMHUKOB:  TIPOQeccopoB
N.N. Jlankuna, ®©.P. BepxOuiikoro.

CNEJEOJIONMYECKHHA
BIOJWIETEHD

Pric.10. Crieneonornaeckuii GIouIeTeHD Puc.11. 10.A. Epmaxk

Jlankun WMBan WBanoBuu (1903-1993) (puc 12). OKOHUMII XUMHYECKOE
otneneHue (usmko-matematuyeckoro (Gaxynprera KazaHckoro rocymaapcTBEHHOIO
yHuBepcuteTa, 10 1930 pabortan B I'posnenckom HUM nedtu. C 1930 roma Bcs
KU3Hb cBs3aHa ¢ [lepmckum yauBepcutetroM: ¢ 1950 mo 1990 3aBegoBan kadenpoit
OpraHUYEeCKON XWMHUHU, B TeueHue 16 yeT ObLT IeKaHOM XUMHUYECKOTO (akysbTeTa,
O mer mpopeKkTopoM IO HAydyHOM paboTe, co3mareleM U PYKOBOJIUTEIEM
nabopatopun  dneMeHToopranumdeckux coenuHenuid EHW  npu  Tlepmckom
yHuBepcuteTe. Co3aaln U pa3BUil HAyYHOE HAIMPaBICHUE 10 CUHTE3Y U XUMUYECKUM
IIPEBPALICHHUSAM 3JIEMEHTOOPIaHUYECKUX coequHeHui. Ilox ero pykoBOACTBOM
MpOBeICHB (yHAAMEHTAIbHBIC MCCIICIOBAHUS 10 M3YYCHHUIO PEAKIIMNA COCTMHECHHMA
MarHusi, MHKa, 0opa, KpeMHHUsI, TepMaHUsl, 0JI0Ba, OepUJUIMs, cephl U celieHa. Ero
YUYEHUKaMU 3allUIIEHO 3 JOKTOPCKUX M OKoJI0 50 KaHIMJATCKUX JUCCepTalui.
Hayunas mikoina, co3gaHHas UM, MIMPOKO M3BECTHA B HAIIEW CTpaHe U 3a pyOe:koM.
[IprcBOEHO MOYETHOE 3BaHUE «3aCiyKEHHBIN JeATesb HaykKu U TeXHUKU PCDOCPy.
Harpaxnen opaenamu Jlennna u TpynoBoro KpacHoro 3HamMeHH, HECKOJIbKUMHU
MeJaIsIMu.
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Bepxounkuii @amneii Pomanosuu (1930-2012) — moxTop XMMHUYECKUX HayK,
npodeccop, 3aB. Kadeapoir Heopranuueckor xumuu (1978-1988), nekan
xumuueckoro daxynbreTa(1985-1988) (puc. 13).

Puc. 12. U.N. Jlankun Puc. 13. ®.P. BepxOurkuit

Coznarenb HOBOIO METOJIa XUMHUYECKUX MCCIEIOBAHUNA — BBICOKOYACTOTHOTO
aHanu3a, [JIABHBIM pEJAKTOpP MEXBY30BCKOTO COOpHUKA HAy4yHBIX TpY/OB
«Tepmuueckuii aHanu3 u (pa3oBble PABHOBECHSA», EIUHCTBEHHOTO B CTpaHe
CIEIHAIM3UPOBAHHOIO XKypHaia mo TepMuueckomy aHanmusy (puc. 14). C 1988 no
2011 romsl — BeAymMi HaydHBIA COTPYIHHK EcCTECTBEHHOHaAyYyHOro MHCTUTYyTa. B
donae ectb kHuru u3 Oudamoreku npod. Ycrb-Kaukuninesa B. (mupekrop EHU B
1948-1950 rr.), kHuUrH Cc aBTOorpadaMu W3BECTHBIX YYEHBIX, HANpPHUMEpP, XUMHKA
A.E. ApGy3oBa (puc. 15).
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H ®A30BBIE ;rmmumpmog H HX OKHCEA
PABHOBECHA

HAJAIG, 1908 r.

Puc. 14. Tpynst B.YcTe-Kauknnuena Puc. 15. Tpyast A.E. Ap6};303a

Mapko .M. — XHMMHK, IOKTOp XHMHMYECKHX HAyK, OJMH M3 CO3JaTeien
XUMHUYECKOTo (akynpTeTa, 3aB. Kadeapoil opranuueckoil xumuu Ilepmckoro
ynusepcurera. [lox pykoBoncrtBom Mapko /[[.M. Hadanoch u3ydeHHe OTKPBITOW Ha
VYpane KpacHOKaMCKOW W 4ycoBckoWl HedTu. Pe3ynbrarhl 3THX HCClIEIOBaHUMN
ony0JMKOBaHbl B «YueHbIX 3amuckax Ilepmckoro yHuBepcurera» u «M3BecTusx
MIEPMCKOTO BHOJIOrM4ecKoro HayYHO-UCCIEA0BATEIBCKOTO HHCTUTYTAY.
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B 1981 rogy B roa 60-metusi MHCTUTYTa ObLT BBINYIIEH COOPHUK HAYYHBIX
TpynoB «llepcrieKTUBBI pa3BUTHS HCCIEAOBAHUN 10 €CTECTBEHHBIM HayKaM Ha
3amagHom Ypane B cBere pemienuit 24 cweznga KIICCy». B poknane aupekrTopa
nactutyta KynpsmoBa C. @. npuBefeHbl Takue IMokazareiu «3a 60 jer padoTbl
WHCTUTYTa COTpyaHUKaMu omnyOnukoBaHa 2001 HayynHas pabGora, U3IaHbI
10 monorpaduii, 3ammmieHsl 17 gokTopckux u Oosiee 40 KaHAUIATCKUX
nucceprauuii». Ha 6aze EHU cryaenTamu yHuBepcUTETa BBINOJHEHUU U 3aIIUIIEHO
6onee 800 nmumaoMHBIX pabor». B Te rompl OoJblIOoe BHHUMaHUE YAEISAIOCH
BHEJIPEHUIO PE3yJIbTaTOB HAYyYHBIX MCCIICIOBAHUI B HAPOJIHOE XO3AUCTBO, Hanboee
KPYITHBIMH 3aBEPIICHHBIMU M BHEIPEHHBIMU paboTtamu ObuH: «Pa3paboTrka dhusmko-
XUMUYECKUX U OMOJOTUYECKUX OCHOB CO3/aHHS TOBAPOB OBITOBOW XUMHUM» (PYK.
Kynpsimo C.®.), «Pa3paboTka cHHTE3a OPTraHUYECKHX COCIUHEHUN TSKEIbIX
AJIEMEHTOB,  MCIOJB3YEMBIX B  IPOU3BOJICTBE  CHUHTWUIATOPOB»  (PYK.
XKypasnes B.E.), «Ouenka H3MEHEHUS arpecCUBHOCTH KaMCKOM BOAbBI Ha
METaJUIMYECKUX M 5KeJIe300€TOHHBIX KOHCTPYKUHUAX TUAPOCcoOpykeHuii Kamckoro
kackaga» (pyk. BepxOuukas JI. B.).

B 1991 rogy Obuio 3aBepIEHO CTPOUTENHCTBO HOBOrO Kopmyca MHcTUTyTa.
bubnuoreka MHCTUTYTA pPacHoOKWIach Ha BTOPOM 3Taxke HOBoro kopmyca. Ilo
npocroe nupektopa EHU C. ®@. KynpsimoBa 6ubnmnoreka Obljia nepeaaHa B BeJCHUE
YHUBEpPCUTETCKON OnOanotreku. @oHa OMOIMOTEKU MOCIe nepee3ia ObLI paccTaBiIeH
W TPUBEICH B HAJUISKAIUNA TOPSAIOK. 3aHUMAIUCh padoTtoil ¢ ¢GoHAOM 1Ba
corpynnuka oubmmoreku [II'Y: Teneruna ['anuna ApxaawseBna, [TonomapeBa Huna
AnekcanapoBHa. Temernna ['anmuna ApkaaseBHa ¢ 1991 mo 2008 roasr paborana B
oubnuorexke EHM. ®oun Oubnaroreku ObLT MPOCMOTPEH Ha MPEIMET yCTapeBIIEH
JTUTEPATYphl, ObUIO criucaHo 6624 5k3. kHUr U S810 3K3. MEPUOANUECKUX H3JaHUMN.
295 3K3eMIUISIpOB OBLIO MEPEIaHO B JIPYTHe OTAEIbI OMOIMOTEKH.

B nmocnenyroniue TOIBI B MHCTUTYTE OBLIM OTKPBITHI MEXBY30BCKHUE
naboparopun: PU3NKO-XUMUIECKUX METOAOB MCCIEIOBAHNUS, U3BbICKAHUS U U3YUCHHS
MeXaHW3Ma JEeHUCTBUSI OMOJOTMYECKH aKTHBHBIX BEIIECTB, JIAOOPATOPHUS TEOJOTHU
TEXHOT€HHBIX MPOIIECCOB, F€OJIOTMH OCAJOYHBIX U TEXHOT€HHBIX MECTOPOKIECHU M.

OCHOBHBIMM HalpaBJICHUSAMU JEATEITbHOCTH UHCTUTYTA MO CEH I€Hb OCTAOTCS
Ouonoruueckoe, MOYBEHHO-O0TAaHUYECKOE, THAPOOHUOIOTUYECKOE, T€OJOTHYECKOe U
MPUPOJOOXPAHHOE HanpasieHus. [lo BceM HarpaBiaeHUsIM AESTENbHOCTH MHCTUTYTA
U3J1al0TCsl COOPHUKY HAYYHBIX TPYIOB, MaTepUaibl KOH(EepeHIIni, MOHOTpaduu.
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TEOPETUYECKHUE U NTPUKJIATHBIE ACIHHEKTbI
ECTECTBEHHbBIX HAYK
THEORETICAL AND METHODOLOGICAL
ASPECTS OF NATURAL SCIENCES

UDK 502/504

B.N. Bakytzhanova', 1.S. Kopylov®, T.T. Satekov'
'Atyrau, Uralsk, Republic of Kazakhstan
Natural Sciences Institute, Perm State University, Perm, Russia

REGIONAL ENVIRONMENTAL RISK ASSESSMENT OF GEOSYSTEMS
OF KAZAKHSTAN

Geoecological zoning of the Republic of Kazakhstan is given. Environmental
condition is characterized. Conservation of nature is justified. The main factors of
formation of geoecological conditions are natural (geological, climatic,
hydrological) and technogenic (especially — industrial, oil, mining) factors.
Considered the regions ecological risk of geosystems of Kazakhstan allow to identify
the most important scientific and practical tasks in the field of optimization of natural
environment specific natural-anthropogenic geosystems.

Keywords: geoecology, zoning, environmental risk, environment protection,
Kazakhstan.

b.H. BaKLITmaHOBal, Hn.C. Kom)mosz, 1T.T. Ceiirexos’

Ir. ATbIpay, I. Ypanbck, Pecnybnuka Kazaxcran
ZECTCCTBCHHOHay‘IHBIﬁ MHCTUTYT, [lepMCKuil TOCY1apCTBEHHBIN
HAI[MOHAJIbHBIN UCCIIEN0BATEIbCKUN YHUBEPCUTET, I'. [Ilepmsb, Poccust

PETMOHAJIBHAS OHEHKA 9KOJIOI'HMYECKOI'O PUCKA
I'EOCUCTEM KA3AXCTAHA

Ilpusedeno ceoskonocuueckoe pavonuposanue Pecnyonuxu Kazaxcmar.
Oxapaxmepuzo8ano dKo102u4ecKkoe COCmosiHue, 0OO0CHOBAHbL MePONPUAMUsL NO
oxpane npupoosl. Inaswvimu Gaxkmopamu Gopmuposanus 2e0dK0102ULECKUX
VCII08ULL ABNAIOMCS NPUPOOHBLE (2€0102UtecKue, KIUMamudeckue, 2uopoiocuyeckue)
U mexHoceHHvie (ocobenHo — UHOYCMPUATBHBIU, HeDMENPOMbIULICHHbIL U
20pHOOdoObBIBalowull) hakmopwvi. Paccmompennvle pecuonvl sK0102UMECK020 pPUCKA
eeocucmem Kazaxcmana noszgonsaiom ouepmums Kpye BANCHEUUWUX HAYUHO-
Npakmudeckux 3a0ay 6 obiacmu ONMmuMu3ayuu NPUPOOHOU Cpeobl KOHKPEMHbLX
NPUPOOHO-AHMPONO2EHHBIX 2€0CUCTIEM.
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Kniouegvie cnosa: eeosxonoeus, pationuposanue, IKOJI02UHECKUU PUCK,
Meponpusimus no oxpane npupoosl, Kazaxcman

The environmental situation is becoming more and more important
development affecting all spheres of political and economic prosperity of the state. In
the third Millennium the world is changing at an increasingly rapid pace, and the joint
action of States to protect the environment often lag behind economic and social
change. Gradually, the economy of the countries-members of CIS penetrate the
environmental standards of developed countries.

General characteristics of the territory

The area of Kazakhstan is 2.724.900 km® The length from West to East is
about 3000 km from the Caspian sea and lower reaches of the Volga to the Altai
mountains and China, from North to South and 1700 km from the southern part of the
West Siberian plain and the spurs of the Ural mountains to the Tien Shan and the
Kyzyl Kum desert. The territory of Kazakhstan lies in the Central and southern
latitudes of the temperate zone as far South it comes in a strip, crossing to the
subtropics. The total length of the borders of the Republic is 12187 km, including:
with the Russian Federation — 6467 km, Uzbekistan — 2300 km, with China — 1460
km, Kyrgyz Republic — 980 km, Turkmenistan — 380 km, on the Caspian sea — 600
km (Fig.).
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Fig. Map of Kazakhstan [4]

Geoecological zoning of the Republic of Kazakhstan

Geoecological zoning of the Republic of Kazakhstan allows to identify regions
of the risk of danger of ecological destabilization of the environment, under the
environmental risk should understand the likelihood of adverse consequences of any
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environmental resources (deliberate or accidental, gradual and catastrophic) of
anthropogenic changes and factors. Identify areas of environmental risk classification
Is based on the signs of the degree of environmental stress environment.

Natural geological factors: tectonic faults, neotectonic movements, seismic and
geodynamic activity play a large importance for geoecological assessment. Principles
and methodology of an integrated geoecological estimation are universal, are applied
in regions with the various natural and technogenic conditions, have great value for
the environmental management [1, 6-15]. On the territory of Kazakhstan are the
following provinces geo-environmental catastrophic and critical levels of interference
with the ecological state of the environment [2, 3, 5].

The areas with the catastrophic level of ecological destabilization of the
environment

1. The waters and dried bottom of the Aral Sea (North Aral province)

The environmental condition. The death of the Aral Sea ecosystem. In 1990,
the almost complete cessation of the inflow of river water, lowering of the reservoir
16 m, reducing the water surface area with 66,000 km to 26,700 km, increasing the
salinity of water from 10 to 46 g / dm®. The formation of a dried out bottom of sea
salt desert dust-salt storms take out more than 1 million tons of salt per year.Excess
indicators for all components of the environment; pollution of air, water and soil,
destruction of biota. Mass human infection due to poor quality of drinking water or
lack of it.

Measures for the protection of nature. Restoration of the Aral Sea as
geosystems in the previous (1960) settings can not be, because it is the environmental
changes become irreversible. This planetary ecological disaster. The solution is only
possible on the basis of the International Programme for Saving the Aral Sea. It
should be a comprehensive scientific study of the natural and built environment of the
entire basin Syr Darya, Amu Darya and the Aral Sea region. The main objective — to
stabilize at the present level of the Aral Sea, the division of the waters with the help
of cutting the dams on the target reservoirs. Possible transfer of sea water from the
Caspian Sea via water pipeline pumping stations; interbasin transfer of the runoff;
interbasin transfer of the Ob river runoff in the Central Asian region on the basis of
governmental agreements. Priority actions: strict regulation standards of water use
and irrigation land drainage water and the increase in releases of river water into the
Aral Sea. Social protection of the population of the Aral Sea region, artificial
irrigation, desalination of saline water, and others.

2. The territory of the former Semipalatinsk nuclear test site
(Chingiztauskaya province)

The environmental condition. On the territory of the Semipalatinsk nuclear test
site from 1949 to 1991. produced 470 nuclear explosions (in 1963 - only
underground). The area of the landfill about 9000 km? However, radioactive
pollution of the natural environment covered a much greater territory of neighboring
regions of Kazakhstan and Russia. Directly in the area of the landfill: the removal of
land from agricultural use for decades. The most dangerous radioactive isotopes:
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strontium-90, cesium-137. For more information on the range in the press are not
available.

Measures for the protection of nature. Addressing ecological disaster - on the
basis of the law of the Republic of Kazakhstan "On social protection of citizens
suffered from nuclear tests at the Semipalatinsk nuclear test site” (of 18.12.1992). A
comprehensive study of the effects of nuclear testing on the basis of the International
Programme. Restoration of natural geosystems through land reclamation. Socio-
economic and legal benefits to the population affected by the test. Mass health
examinations and treatment for people living near the site. Careful monitoring of the
use of any types of natural resources from the zone of ecological disaster.

3. Industrial area of Rudny Altai (West Altai mountain province)

The environmental condition.The powerful concentration of giant enterprises
of nonferrous metallurgy in agglomeration years. Ust-Kamenogorsk, Zyryanovsk,
Ridder and adjacent mines. Adverse climatic conditions, ground-level temperature
inversions, calm, fog exacerbate pollution. Air pollution, water and soil emissions of
lead, zinc, copper, mercury, arsenic, cadmium and others. There are about 100
contaminants, including the most dangerous to human health heavy metals (immune,
hematopoietic, cardiovascular system). Accumulated 1 billion. Tons of man-made
waste. Accumulation of heavy metals (lead, cadmium) in agricultural production.

Measures for the protection of nature. The zone of ecological disaster on the
territory of the East Kazakhstan region. The reduction of power and a reshaping of
the enterprises of nonferrous metallurgy, equipment for their advanced treatment
facilities, introduction of wasteless technologies. Strict control over the observance of
ecological standards of environment quality. Reconstruction and relocation of
industrial enterprises, improvement of technological processes in ferrous metallurgy
and mining industry. The adoption of the State program on improvement of
ecological situation in the Ore Altai. Widespread mass medical examination of the
population. Given the unfavorable natural-climatic conditions of the region possible
closure or conversion of industrial enterprises.

Regions with a critical level of ecological destabilization of the
environment [3].

4. Eastern Aral Sea region (Lower Syrdarya province)

The environmental condition.Air pollution as a result of the removal of
pylesolevogo basin of the Aral Sea. Uncontrolled pollution p. Syrdarya industrial and
domestic waste, chemical fertilizers and pesticides. Repeated excess of MPC in the
water content of chlorides, sulfates, nitrates, nitrites. Undrinkable water causes
gastrointestinal disease.

Measures for the protection of nature. Restoring normal levels of cleanliness of
air and water resources by improving production technology, waste water treatment.
Ensuring effective measures to protect water resources of the entire river basin river
Syrdarya based Interstate Program (IFAS).
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5. Shymkent industrial hub (Syr Darya province)

The environmental condition.Very strong air pollution in industrial emissions
of lead, zinc, nitrogen, hydrocarbons, silicon dust, asbestos and others. In the soil —
arsenic, lead, cadmium, pollution river Badam.

Measures for the protection of nature. Wasteless tehnolo-giya equipment
companies perfect treatment facilities. Partial re-industrial enterprises, removing
some of them outside the city limits. Ozelenenie industrial and residential areas, strict
control of the environment,

6. Balkhash industrial hub (North Balkhash province)

The environmental condition.Air pollution Balkhash combine "Kazakhmys".
Dominated gas emissions of lead, molybdenum, copper and sulfur. Dumps and
wastewater pollute the lake. Balkhash (copper, lead, zinc, arsenic, fluoride, sulfates,
chlorides, etc.). Huge piles Kounrad mine (pit depth - 400 m). Air pollution from the
mine dust.

Measures for the protection of nature. Further improvement of waste-free
production technology, proven in the Balkhash TPK: utilization of sulfur dioxide,
flotation leaching of copper, the use of slag and strains in the construction industry,
and others. Non-release of industrial effluents into the lake Balkhash. Landscaping,
recultivation of mining waste dumps and sludge.

7. Temirtauskiy industrial hub (Yereimentau-Bayanaul province)

The environmental condition. Air pollution from industrial gases of ferrous
metallurgy (industrial complex "Ispat-karmet™), the chemical industry: dust, nitrogen
oxides, sulfur, and others. It is heavily contaminated river. Nura wastewater plant of
synthetic rubber: soderzhanie mercury in water 2-8, soil 8 times higher than the MPC.

Measures for the protection of nature. The introduction of non-waste
production of advanced technology, with the capture of waste gases of metallurgical
and chemical production. Improved sewage treatment plants, water recycling.
Pollution prevention river Nura and Sarkand reservoir. Plantations and protective
green areas. In the long term - resettlement outside the industrial zone.

8. Karaganda industrial region (Ermentau-Bayanaul province)

The environmental condition. Air pollution by dust, ash of the coal industry.
Man-caused land subsidence as a result of the construction of mines, cuts. Waste
heaps of rock — the sources of dust pollution of soil and water resources. Violation of
groundwater aquifers during the extraction of coal.

Measures for the protection of nature. Disposal of waste from coal mining and
coal washing in the construction and road industry. Land reclamation, waste heaps,
dumps, with the possible waste rock backfill waste pits, mass planting to reduce the
dust content of the air basin. The transfer of the residential areas of hazardous areas,
are over exhaust shafts in safe areas.

9. Zhezkazgan industrial hub (Sarysu-Kyzylzhar province)

The environmental condition. Development of polymetallic ores (Satpayev).
Combine "Kazakhmys": concentrating mill, smelter, Zhezdinsky manganese mines.
Air pollution by dust, the flue gases (oxides of sulfur, nitrogen). Large areas of
dumps. Water pollution Kengir reservoir.
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Measures for the protection of nature. Environmental stabili-zatsiya
environment through waste-free and low-waste technology. Innovative and effective
treatment facilities. Revegetation. The solution of acute problems of water supply and
water supply on the basis of construction of water main Irtysh - Karaganda - Zhezkaz
Gan. A harmonious blend of nature and architectural ensembles. Greening, industrial
and residential zoning.

10. Almaty industrial district (Zailiyskay mountain province)

The environmental condition. The main pollutant Almaty air are vehicles,
power plants, boilers (sulfur oxides, carbon, nitrogen, dust). Strong zagryaznenie
industrial and municipal runoff of mountain rivers and soils. The sharp decline in
reserves and production rate of artesian water. Environmental pollution favor the
mountain-valley terrain, ground-level temperature inversions, frequent calms.
Underestimation of the direction of mountain-valley winds in the modern building.

Measures for the protection of nature. Environmental stabilization on the basis
of the State Program «On urgent measures for the development of the city of
Almaty». The introduction of sewage treatment plants and waste-free technology in
industrial predpriyatiyah. Prevention of emissions from motor vehicles, by reducing
the number of cars in the city with 250 thousand. Units to a minimum. Wide
transition to electric transportation a passenger. The development of the underground.
Gasification of heating systems of private residential sector. Partial changes in city
planning by restoring the "corridors” in residential areas for the penetration of free
mountain-valley winds in areas of urban sprawl. Mass planting, reconstruction of
irrigation ditch network. Hard, continuous monitoring of environmental conditions.

11. Karatau-Taraz industrial district (Karatau mountain province)

The environmental condition. Strong air pollution, surface water and soil
chemical industry (superphosphate production). Among the industrial emissions of
the most toxic compounds of fluorine, phosphorus, dust.

Measures for the protection of nature. Reducing gas emissions from the
production of phosphate fertilizers. The introduction of non-waste production
technologies to capture waste gases. Preventing the spread of toxic substances in the
soil. water and food chains - in the human body. The introduction of automation
control state of the environment from an operational system of alerting the
population. Redesigning enterprises in the city, in part - the closure or transfer outside
the urban area.

12. Kustanai-Rudny Industrial District (Pritobolskaya province)

The environmental condition. Air pollution by dust enterprises iron ore basin,
the construction industry and transport. Huge areas of disturbed land, deep pits
(Sokolovsky — design depth of over 460 m. Sarbaisky — 630 m). Huge mining dumps
near the town of Rudny. Pollution p. Tobol industrial effluents.

Measures for the protection of nature. Land reclamation: the alignment of
dumps, seeding grass, plantations use waste rock as ballast material in the
construction industry. Preventing waste rock storage on the arable soils. Protection of
Tobol and reservoirs on the river.
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13. Ekibastuz industrial hub (Priirtyshskaya province)

The environmental condition. Huge brown coal sections: career, waste rock
dumps define «industrial landscape», a very strong dust air and soil. Powerful power:
CHP-1 and CHP-2 emit large amounts of ash, dust, sulfur oxides and so forth. Ash
emissions can be traced for hundreds of kilometers from the town of Ekibastuz.

Measures for the protection of nature. Revegetation. Plantations,
phytomelioration. Improving the technology of high-lignite combustion in power.
Use of waste rock for road construction and building industry.

14. Nord-Ppukaspiysky (Tengiz industrial district (Caspian province)

The environmental condition. Deep-lying oil reservoirs (5 km). Emissions from
the depths of associated gas (hydrogen sulphide, methane) during exploratory drilling
(MPC excess of 7-10 times) and industrial oil. Soil erosion in the areas of production
due to the indiscriminate laying of roads, "drawing" of drilling rigs. The coastal strip
Is at risk of flooding under the influence of the transgression of the Caspian Sea.

Measures for the protection of nature. Improving the technology of oil and
natural gas. Preventing catastrophic emissions of associated gas located in the bowels
of the earth under enormous pressure, and ignition. Improving technology Buzachi oil
field, has a high content of asphalt substances and vanadium. Land reclamation,
revegetation and soil. Non-random paving dirt roads, in order to prevent soil erosion.

15. Mangistau industrial hub (Mangistau province)

The environmental condition. The imperfection of technology of oil
production, gas flaring results in air pollution. Soil erosion near the oilfields. Oil
spills negatively affect the condition of water resources, soil and vegetation.

Measures for the protection of nature. Improving the technology of mining and
processing Mangyshlak oil differs a high content of paraffin fractions and increased
viscosity. Preventing the flaring of associated gas. Land reclamation and soil
disturbed during oil production.

16. The Baikonur Cosmodrome (Lower Syrdarya province)

The environmental condition. Periodic launches of carrier rockets break the
plasma structure of the ionosphere and affect the ecology of geosystems. Falling to
Earth spent stages of rockets from unburnt residues are very toxic fuel - heptyl result
in highly contaminated soil, destruction of animals that eat contaminated plants.
Flushing toxins into local waterways is extremely dangerous for human health.

Measures for the protection of nature. Development of programs of ecological
restoration of lands disturbed as a result of military and space tests. Careful
consideration and mapping of areas falling space objects, constant monitoring of the
environmental impact areas. Collection and disposal stages and parts of rockets. Land
reclamation: where necessary the mechanical removal of soil contaminated with
heptyl. Restoration of the pro-productivity rangelands. Clinical examination of the
population, animals, control over the quality of agricultural products.

17. Kazakhstan part of the Syrdarya river basin (Syr Darya and the Lower
Syr-Darya province)

The environmental condition. The Syr Darya River is heavily polluted by
industrial, household and agricultural waste water from the territory of Kazakhstan
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and Uzbekistan. The main pollutants: chlorides, sulfates, nitrates, pesticides, and
others. The content of nitrates in the lower reaches of greater than 45 times the MPC.
The water contains pathogens. Water pollution is exacerbated by the constant
reduction in rate of flow, making it difficult to self-purification processes.

Measures for the protection of nature. Need Interstate Environment Programme
water resources of the river. Syrdarya. Compliance with technological conditions and
standards that ensure environmental cleanliness of water resources of the entire river
basin. Syrdarya. Monitoring the use of pesticides in agricultural fields and mineral
fertilizers, preventing dumping into the river drainage water. Creating vegetative
barriers along the river (afforestation), capable of absorbing chemical ingredients
zagryazne-niya aquatic environment. Restoring tugai (riparian forests).

18. The lower reaches of the valley of the river Shu (Moyinkum province)

The environmental condition. As a result of intensive water use in the upper
reaches of the river Shu in the lower reaches of a sharp decline in rate of flow, drying
up of the river. Pollution reaches river Shu due to washout from agricultural fields of
fertilizers, pesticides, water accumulation industrial emissions Zhambyl TPK.

Measures for the protection of nature. Regulation of water use on the basis of
an interstate agreement between Kazakhstan and Kyrgyzstan. Control of runoff from
irrigated land.

19. The Kazakhstan part of the Irtysh basin (West Altai Mountain province)

The environmental condition. Severe contamination of the river Irtysh within
the Rudny Altai the industrial and domestic sewage. Ust-Kamenogorsk, Ridder,
Zyryanovsk, village Deep, etc. handed down by the rivers Bukhtarma, Ulba
Krasnoyarka etc. the Main pollutants: cadmium, copper, zinc and other heavy metals,
petroleum products.

Measures for the protection of nature. Prevention of pollution of the river by
powerful mining industry, ferrous metallurgy, power industry. Environmental risk
factors is carried out in China damming runoff. Black Irtysh, which will cause a
decrease runoff. Irtysh at least 20% and dramatically exacerbate water problems in
Central Kazakhstan.

20. Sorbulak lake drive wastewater Almaty (Ili province)

The environmental condition. Wastewater storage Almaty is located in the
natural relief depression near the river. Kaskelen. Artificial pond overflowing sewage
and is in critical condition. The volume of waste water is close to the limit marks
(800,000,000 m®). Perhaps a repeat of the catastrophic break the earthen dam, which
caused human casualties, pollution Kapshagai reservoir.

Measures for the protection of nature. Strengthening wastewater storage dam.
Mass planting fast-growing poplar trees to enhance the transpiration of water and
strengthen the banks. Widespread use of water for watering of irrigated lands in view
of the prevention of pollution by toxic agricultural products.

In the provinces, as the geo-ecological systems are interconnected natural
ingredients creates an opportunity to foresee and avoid or eliminate the adverse
environmental impact of human activities [1, 5]. This opens up the possibility of
using these geo-environmental recommendations to support both current and future
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activities in the field of nature protection, allows to calculate the economic effect of
environmental work, opens prospects for conservation and transformation of the
nature of Kazakhstan.
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C.M. baunos, I1.A. beakun, JI.P. 3o0Tapés
EctecTBEeHHOHAYUYHbBIN UHCTUTYT, lIepMCKuil TOCY1apCTBEHHBIN
HAIMOHAJIbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

OLIEHKA PAJIMAIIMOHHOM CUTYALIMU U UCCJIEJJOBAHUS
YPOBHEHN ®U3NYECKHUX BO3JIEMCTBUII HA TEPPUTOPUN
KAMITYCA HEPMCKOI'O YHUBEPCUTETA

Ilpusoosmcs pe3ynvbmamol UCCI€008aHUSL PAOUAYUOHHOU CUMYAYUU U OYEHKU
YposHs  usuueckux 6osdelcmeuli Ha meppumopuu Kamnyca Ilepmckozo
yuusepcumema. Co21acHO NPOBEOEHHLIM UCCAE008AHUAM MEPPUMOPUL KAMNYCA
coomeemcmeyem mpedOBAHUAM 2USUCHUYECKUX U CAHUMAPHBIX HOPMAMUBO8 6
yacmu  paouayuoHHoOU OOCMAHOBKU U  YPOBHEU  (PUIUUECKUX  B030eliCmBULL.
HUccnedosanus nposedenvl 6 pamKax OpeaHu3ayuu NpaKmuyeckux 3aHAmull
cmyoenmos 2eonocuyeckoeo Gaxynemema III'HUY no yuebnou oucyuniume
«IKONI02UYECKASL 207102USLY.

Knrouesvie cnosa: umcenepno-skonocudecKue uUsblCKaHus, 2amma-usiydenue,
YPOBeHb 38YKA, HANPANCEHHOCMb JNIEKMPULECKO20 NOJIL, UHOYKYUS MACHUMHO20 NOJIS

S.M. Blinov, P.A. Belkin, L.R. Zolotarev
Natural Sciences Institute, Perm State University

EVALUATION OF RADIATION SITUATION
AND RESEARCH OF THE LEVELS OF PHYSICAL IMPACTS
ON THE PERM STATE UNIVERSITY'S CAMPUS

The research results on radiation situation and assess the level of physical
impact on the campus of Perm State University. According to studies, the campus
meets the requirements of hygienic and sanitary standards in parts of the radiation
situation and levels of physical impacts. Research conducted in the framework of the
organization of practical training of students of the geological faculty Perm State
University on academic discipline, "Environmental Geology".

Keywords: engineering and environmental surveys, gamma radiation, sound
level, electric field intensity, magnetic induction

WHXEHEPHO-IKOJIOTUYECKAE  M3BICKAHUS —  BaXKHEHIIee  MPUKIAIHOE
HalpaBJIieHUE LEJOro psaa HayK TIeO0JOrM4ecKoro, reorpaguueckoro H
OMOJIOrMYECKOIr0 LMKIJIOB, KOTOPOE OCYLIECTBIIIET MH(POPMALMOHHOE OOecIedeHHne
MIPOEKTUPOBAHMS 3J1aHUA M coopyxeHud. Cpeau MUpPOKOro KOMIUIEKCa METOOB
HCCIIEIOBAHNSI KOMIIOHEHTOB OKPYXKAlOIIEW Cpenbl B paMKaxX HHKEHEPHO-
AKOJIOTMYECKUX H3BICKAHUI 0CO00€ MECTO 3aHMMAET NPOBEICHUE PaaUallMOHHBIX
UCCIICIOBAaHUM U UCClieoBaHUM (U3MUECKUX BO3ACUCTBUN (aKyCTUYECKUE W
AJIEKTPOMArHUTHBIE MapaMeTpbl CpPefbl), KOTOPbIE BXOAAT B COCTaB 00s3aTENbHBIX
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paboT TpH BBHITIOJHEHWN WHXKEHEPHO-IKOJOTHUECKNX m3bIicKanui [1, 2]. OnHol u3
crpyktyp EHM ITII'HUY, koropas OCYLIECTBISET BBINOJHEHUE O3TOTO BHJA
U3bICKAHWM, SBJISETCS JabopaTopus HSKOJIOTMYECKOW TIeosiorud, OoOpa30BaHHAs
B CTpyKType reosiorudeckoro otaena EHW B 2008 r. B cocraBe nabGoparopuu
paboTalOT CHEUATNCTBl PA3JIMYHBIX HAMPABICHUN: TE€0JIOTH, WHKEHEPHI-T€0JIOTH,
TUAPOTE0JIOTH, TE03KOJIOTH, HKOJOTH, IOYBOBEAbl, OOTAHWKH, YTO IO3BOJSET
BBITTOJIHATE KOMIUIEKCHBIE UCCIIEIOBAHMUSA Ha 00BEKTaX JH00H CII0KHOCTH.

KomtexktuBoM  abopatopuu  MPEJIOKEHBI  TEXHOJOTMYECKHUE  CXEMBbI
BOCCTAQHOBJICHUSI HAPYIICHHBIX CBOMCTB TEPPUTOPUN TPH JpakHOU pa3paboTke
POCCBIIIHBIX ~ MECTOpOoXKJaeHul  [3,4], mnOpoBeAEHbl  ONBITHO-NIPOMBIILICHHbBIC
UCTIBITAHUSI METOJA YJIYUIIEHUS SKOJIOTMYECKOW CUTYyallMy Ha y4acTKaxX MpPEKHEro
BOJOOTIMBa ImIaxT Kwu3emoBckoro yroiapHOro OacceitHa [5], mpoBoasarcs
MCCTIEIOBaHMS CYOaKBaJIbHBIX KaPCTOBBIX MCTOYHHUKOB HA TEPPUTOPUHU Y PAIbCKOTO
peruona [6, 7, 8], BBINOJHEHBI PaOOThI MO OLIEHKE BO3MOXKHOCTHU HCIIOJIb30BaHUS
BEIIIECTBA psifia TEXHOINEHHBIX MaccuBoB [9, 10, 11, 12].

KomnektuB nabopaTtopuu mpuHUMAaET OOJBIIOE ydyacTHe B 00pa30BaTE€IbHOM
npouecce III'HUY. CoTpynHUKM YHTAlOT JIEKIUOHHBIE KypChl W TPOBOJAT
MPaKTUYECKUE 3aHSITHSL MO Kypcam OOIed TeOoJIOTHH, THAPOT€03KOJIOTHU TOPOJIOB,
reoyiorud MUpoOBOro okeaHa, TeOXMMHHM JIAHAIA(Ta, IKOJTOTHUYECKON T€0JI0TUH.

VYyebHas AUCUUIUIMHA «IJKOJIOTHYECKAsT TeOJIOTHs MPENnoaacTcsl CTyJeHTam
YEeTBEPTOro roja oOydeHus reojorudeckoro Qaxynprera [lepMckoro yHuBepcurteTa
¢ 2004 roma. VYuebnas mnporpamma (aBrop C.M. bnuHOB), BkiIto4aeT B ceds
3HAKOMCTBO CTYAEHTOB C OCHOBHBIMH T€OPETUUECKHUMU MOJIOKEHUIMHU U TOHATUSIMHU
IpeIMeTa, XapaKTePUCTUKY SKOJOTUYECKHX (PyHKIuW nurocdepsl. Bmecte ¢ Tewm,
OOJNBIIIOE BHUMAHHUE YJIENSETCS Pa3BUTHUIO MPAKTUYECKUX HABBIKOB U YMEHHM
CTYJICHTOB B YacTH OpraHu3allMy padoT, HMCIOJIb30BAHUS CHEIUATN3UPOBAHHOM
anmaparypbl, METOJIMKH WHXKEHEPHO-IKOJOTHUUECKUX HU3bICKaHui. [lomuronom st
MPOBEJICHUS TaKUX padoT BhICTymaeT kamnyc [lepMckoro yHuBepcurera.

Crynentam 2016-2017 yuebHoro roga ObUIM TPEIIOKEHBI CIETYIOIINE
OOBEKTHI 7151 BEITIOJIHCHUS PATUAIlMOHHBIX UCCIEAOBAHUN U U3MEPESHUIA (PU3HIECKIX
BO3nelcTBH: yueOHbIe kKopmyca NeNe 1, 2, 3, 6, 7, 8, 9; cTyneHueckue OOIMICKUTHS
NeNe 2, 8; kopnyc 16 (EHWM), a Ttaxxe 3manume no aapecy yia. I'enkens, a.l,
MPUMBIKAIONIEe K YHUBEPCUTETCKOMY TOpOAKY. Bce u3MepeHus BBIIIOTHEHBI B
COOTBETCTBUM C TpEOOBAaHUSMHU JEHCTBYIOIIUX HOPMATUBHBIX JOKYMEHTOB.
N3meputensHoe 000py0BaHME UMEET JIEUCTBYIOIIME CBHUETEIHLCTBA O MOBEPKE U
COOTBETCTBYET TPEOOBAHUSIM, MPEIBSIBIIEMbIM HOPMATUBHBIMU JOKYMEHTAMHU.

[lenpr0 mMpoOBENEHUS OUEHKUM PAAUALMOHHOM CHUTyallMd W BO3JIECUCTBUU
du3MUecKuX MoJIed B MPAKTUKE WHKEHEPHO-IKOJOTUYECKUX M3BICKAHUN SIBIISETCS
obOecrieueHrue COONIOACHUS  JEHUCTBYIOIIMX HOPMATHMBOB W  KPUTEPUEB  TIO
OTPAaHUYCHUIO UX BIUSHUS HA HACEJICHUE.

Ouyenka paouayuonnou cumyayuu. PagualnvoOHHBIA  KOHTPOJb  Ha
TeppuTOopun Kamiyca llepMckoro yHuBEpcUTETa MPOBOJUIICA BO BTOPOM JEKaJe
ceHts10pss 2016 r. [lonpoOHO HccneaOBaHbl YyYacTKH, MPHUMBIKAIONIUE K Y4eOHOMY
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koprmycy Ne§ u cTyneHuecKoMy OOMISKUTHIO Ne2, a Takke 3eMeNbHbIH y4acToK,
MIPUMBIKAIOIINNA K CIOPTUBHOM Iiomaake 3a kopmycom Nel III'HNY.

PannaniioHHBIN KOHTPOIb HMCCIEIYEMbIX 3€MEJbHBIX YYaCTKOB BBIIOJIHSJICS
MOCPEJICTBOM OLIEHKM MOIIHOCTH aMOMEHTHOI'O 3KBHUBAJIIEHTA J103bl HETPEPBIBHOTO
ramma-uznydenus (MOJ]) — HauOosnee yHUBEpCaIbHOrO MOKazareias Mpu
XapaKTepUCTHKE paauaiiioHHoW oOctaHoBKU [13]. Ilpu ocyiiecTBICHUN KOHTPOJIS
MD3]l mnpuUMEHSUIUCh J103UMETPhI-PAIUOMETPbl € aBTOMATUYECKHUMH  OJIOKAMHU
JNETEKTUPOBAHUS, U3MEPSIIOUIMMU MOLIHOCTD J103bl FaMMa-u3llydeHus. TeXHuueckue
XapaKTePUCTUKHU HMCIIOJIb3YyEMOH ammapaTypbl COOTBETCTBOBAIN TpeOoBaHUM 11. 4.3,
MY 2.6.1.2398-08 [2].

B pesynbTare nmpoBeeHHON ramMmma-chb€MKH BCe HaOIIO/aeMble Ha MECTHOCTH
3HaueHus: ramMmma-poHa He BbIxoqwIn 3a npenensl 0,06-0,13 mx3B/4. He BbIsiBIEeHO
30H C MOKa3aHMUSIMH paJMOMETpa, B JiBa WM OoJiee pa3 MPEBBIMIAIOUIUIMHU CPEAHEE
3HayeHue 0,08 Mk3B/4, xapakTepHOe Il BCEU TEppUTOpUM HcCcienoBaHus. He
0OHapy»XeHO Takke U 30H ¢ MOJ] raMMa-u31yueHus, NPEeBhIIAIOIICH HOPMATUBHBIN
noporu B 0,3 Mk3B/4 (puc. 1).

YcnoeHsle 0603HaueHus

92 Touka JEAMEDE MOLWHOCTH rAMMa-
—— HINY4EeHWA, B YHCNHTENE - HOMED,

0.08 B 3HAMEHATENE MOWHOCTE 036!

FaMMa-HanyveHna, Me3a/y

Puc. 1. PesynbraTsl koutposst MOJ1 B [lepmckom yauBepcutere, 2016 1.
[TockoJiIbKy Ha y4acTKe TEPPUTOPHUH HE OBLIO BBHISBIICHO 30H C TMOBBIIIICHHBIMU

PAaAMOMETPUYECKUMH TTOKA3aHUSIMU, CpEJIHEEe 3HAUYE€HHE MOIIHOCTU J03bl ramma-
W3IIyYEHHUS I TEPPUTOPUH OIpesensaeTcs no hopmysie:
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i=1
1

rae N — KoiaMuyecTBO TOYEK Ha ydacTke, H— cpeaHee 3HaueHHE MOIIHOCTH
J03bI raMMa-U3Iy4eHHs B I-TOH TOUKE.

3nayenne H cocraBisier st paccmarpuaemoit teppuropun 0,0846 Mx3B/4.

CranzmapTHas HEONpPENENEHHOCTh B JAHHOM CJIy4ae pacCUUTHIBAETCS I10
dopmyme [2]:

rae M — o01ee 4nceio ToYeK U3MEPEHUH Ha TEPPUTOPHUH UCCIICIOBAHUS.

Benmuunna & cocTaBiser s paccMarpuBaemMoro psija 3Hauenuit MOJ1 0,0013.

Uccnenyempie 3eMenbHBIC YYaCTKH, HaxXoagIuecs Ha Tepputopuu [lepmckoro
YHUBEPCUTETA, COOTBETCTBYIOT HOPMATHBAM IO MOITHOCTH J03bl TaMMa-U3TyICHUS
st 000N AeATENhbHOCTH 0€3 OrpaHWyYeHUi, TIOCKOJIBKY TI0 pe3ysibTaTaMm
oOcnenoBaHusl HE OOHAPYKEHO PATUAITMOHHBIX AaHOMAJIHM, U IJI1 CPEIHETO 3HAUYCHHUS
MOIIIHOCTH JI03bI BBITIOJIHSIETCS YCIIOBHE:

H +6<0,3 Mx3B/4,

rie 0 — craHAapTHas HeOMpeAeNéHHOCTh 3HaueHus H, oOycrmoBieHHas
Bapualnuei MOIHOCTH JA03bl HA KOHTPOJUPYEMOM YYaCTKE.

Ouenka akycmuueckozo e6o030eiicmeus. Pa3oBbie 3aMepbl YpPOBHS 3BYKa
(mryma) mpoBoamiuck B AHeBHOe Bpems (¢ 10 mo 15 vacoB) B TeueHHE TpeTheil
nekanapl ceHta0ps 2016 r. [Ipu nmpou3BOACTBE U3MEPEHUN NPUMEHSIICS aHAIU3ATOP
myma u Bubpamuun «ACCHUCTEHT» (xnacc tounoctu 1 B coorBerctBuu ¢ ['OCT
17178-10). KonTpomto momiIexand 3HadeHUS HSKBHBAJICHTHOTO (La,g,) H
MaKCHUMATBHOTO (L A vaxe.) YPOBHS 3ByKa, Hopmupyembie CH 2.2.4/2.1.8.562-96 [14].

Pesynpratel nM3MepeHuN mOKa3aiM, 4TO WIyM Ha Teppuropun Ilepmckoro
YHUBEpPCUTETA IO  XapaKTepy CHEKTpa MOYKHO  OXapakTepu30BaTh  Kak
IIMPOKOIIOJOCHBIN, MO BpPEMEHHBIM XapaKTEpPUCTHUKAM — MPEUMYIIECTBEHHO
HETIOCTOSIHHBINA, KoJieOmtomuiics. M3MepeHHble MakCHMaJIbHbIE YPOBHH 3BYKa BO
BCEX TOYKaX HAOJIOJIEHUS HE MPEBBIIIAIOT HOPMATUBHBIX MPEEIOB JJI1 TEPPUTOPUH,
NpUJIeraronmx K yaeOHsiM 3aBeacHusM (70 10A) u odmexutusm (75 n16A) (puc. 2).

W3MmepeHHble SKBUBAJICHTHBIE YPOBHU 3BYKa TakKKe COOTBETCTBYIOT
caHuTapHbiM HopMmaMm (60 u 65 nO0A ayg TeppuTOpUi, MPUIIETAOIIUX K YYEOHBIM
3aBeJICHUSIM U OOLIEKUTUSM, COOTBETCTBEHHO). VckiroueHue cocTaBiseT TOYKa
HaOmonenuss Ne 21, pacnonoxenHas y yuedHoro kopryca Ne3, rae HaOmiogaeTcs
HE3HAUYUTEJIBHOE INPEBBIILICHHNE HOPMAaTUBOB JSKBUBAJEHTHOTO YPOBHS 3ByKa
(u3mepenHoe 3HaueHue — 62,9 16A) (puc. 2). Hekotopoe npeBsiiieHre 00yCIOBICHO
CIly4ailHBIMH (paKTOpaMu (IPOe3]] aBTOTPAHCIIOPTA).
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N
100 150 200

YcnoBHble 0003HAYEHWA

49,5 Touka samepa yPOBHA UIYMa W @& HOMER,
54,1 B 4UCNHTENE IKBWBANEHTHOE IHAYEHKWE,
B 3HaMeHaTtene makcumancHoe (BA)

Puc. 2. Pe3ynbTarsl usmepenuii mryma B [lepmckom ynusepcurerte, 2016 r.

B menom, mo pesynbprataM M3MEpPEHHM MOJKHO CIENaTh BBIBOJ 00 OCHOBHBIX
HMCTOYHUKAX 3BYKOBOTO BO3JCHCTBUS Ha TeppuTOpuM Kamiyca llepmckoro
yHHBEpcHUTeTa. B mepBylo ouepenb 3TO IIyM, HCXOASIIMN OT TPOE3KAIOIIETO
aBTOTPAHCTIOPTA KaK HA TEPPUTOPUH YHUBEPCHUTETA, TaK U TIO MPHJICTAOIINM YIIAIIaM
J3epkrHCKOTO (000pPYIOBAaHHON TaKKe TpaMBaHbIMU TyTsIMH) U J{anmuua. Kpome
TOT0, OBBILICHHBIN YPOBEHD IlIyMa HAOJI0/Ia€TCsl Ha TEPPUTOPUSIX, MPUIICTAIOIINX K
x/n maructpanu  ['opHO3aBojackoro  HampasieHuss —[lepmckoro — oTaeneHHs
CBepI0BCKOM 7KEJIE3HOU TOPOTH.

Ouyenka 6030eiicmeus 31eKMPOMAZHUMHBIX noael. V3Mepenust mapameTpoB
AIEKTPOMATHUTHOTO TIOJISI MPOMBINIIIEHHOM 4acTOThI (50 ['11) MpOBOIUIUCH C TEUCHHE
TpeTbe JAeKkaabl CEHTSOps W mepBoil Jekaabl okTsaops 2016 r. MccnemoBanus
MPOBOJMINCH, C TPUMEHEHHEM HW3MEPHTENs IapaMeTpOB  MArHUTHOTO W
AJIEKTPUYECKOTO TMOJIEH MPOMBINUIEHHOM 4acTOThl «BE-50». KoHTpomo moanexanu
3HAYCHUS HAMPSHKEHHOCTH AnekTpudeckoro nois (E, kB/M) u mHAYKIIMH MarHUTHOTO
noJist (puc. 4).

HamnpspkeHHOCTh  DJICKTPUYECKOTO  TMOJS  MPOMBINIJICHHOW YacTOTHI  Ha
Tepputopun kKammyca IlepMmckoro yHuBepcuTeTa BapbupyeT B mnpenenax 0,002-
0,008 kB/M, uTO 3HAUUTENHLHO HWXKE HOpPMATUBHOTO Tmperena B 1 kB/w,
ycranoienHoro  CaulluH  2.1.2.1002-00 [15]. HMCTOYHMKOB  TOBBIMICHHS
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO TMOJIsI MPOMBIIUIEHHON 4acTOThl Ha MCCIENyeMOi
TEPPUTOPUHU HE OOHAPYKEHO.
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Pe3ynbTaThl uM3MEpEeHUST HWHIYKIMM MArHUTHOTO TOJISI MPOMBIIIJIEHHON
4acCTOThI PUBEAEHBI HAa pUC. 3 U 4.

YcnoBHble 0603HaYeHNA

15 TONKA MIMEPEHUA MBTHITHOTD NONK,
. DTZ?S: MHCIUTENE 88 HOMED,

MArHHTHONS Nona (MKTn)
Puc. 3. Pesynbrarel usmepenuii unaykunu MII B Ilepmckom yHuBepcuTeTe
(BocTouHas yacTh kammyca), 2016 r.

YcnoeHele 0603HavYeHUA

TordKa HIMEDEHHIA MATHWTHOTO NANA,
@ - BuncnMTens ee HoMep,
2485 b

MATHUTHOM NonA (MKTN)

Puc. 4. PesynbraTs! usmepennit nuaaykiun MIT B [Tepmckom yHuBepcutere
(3anmaaHas yacTh kammyca), 2016 r.
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Jlnamna3zoH U3MEPEHHbIX 3HAYEHUM MHIYKIIMM MArHUTHOTO MOJI HAXOAUTCS B
npenenax 0-2,49 wmxTn npu cpegnem 3HaueHun 0,32 MxTn. IlpeBwieHuit
HOPMATUBHOrO  mopora, ycraHosieHHoro ['H 2.1.8/2.2.4.2262-07 [15] wu
coctapsitoriero 10 MxTn ans cenuTeOHBIX TeppUTOpHi, He BbIsBIeHO. Hanbonee
BBICOKHME HW3MEpPEHHbIE 3HAYEHUsI WHAYKIMU MArHUTHOTO IOJISI MPOMBIIIJICHHOM
qacToThl (0osiee 1 MKTIT) COOTBETCTBYIOT TEPPUTOPUSIM, TPUMBIKAIOIIUM K 00BEKTaM
AIEKTPUUECKOT0 X03sCTBa (TpaHC(HOPMATOPHBIM YCTaHOBKAM, MOJICTAHIIUSAM).

Pe3ynbTaThl MPOBENECHHBIX H3MEPEHUM TO3BOJIAIOT CHIENaTh BBIBOJ O
COOTBETCTBUHM TeppuTopuu Kamiyca IlepMckoro yHuBepcuTeTa TpeOOBaHUIM
TUTHEHUYECKNX U CAHUTAPHBIX HOPMATHBOB B YAaCTH PAJUANMOHHON OOCTAHOBKHU H
ypoBHEW (usnyeckux Bo3AeHCTBUA. [Ipu BHIIONHEHWHU WCCIENOBAHUNA CTYIECHTHI
reosoruueckoro ¢akynpreta I[II'HUY ocBounu MeToauky IUIaHUPOBAHUS W
MIPOU3BOJICTBA U3MEPEHUMN, CTOCOOBI 00PA0OTKU MOTYyYSCHHOM HHPOPMAIIUH.
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C.A. by3makos, /I[.H. Auapees, F0.B. XorsainoBckas, E.A. /I3100a
EcrecTBeHHOHAYUYHBIN UHCTUTYT, lIepMCKHil TOCY1apCTBEHHBIN
HAIlMOHAJIbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

IKOJOTUYECKAS JTMATHOCTUKA AHTPOIIOT'EHHOM
TPAHC®OPMAIINU DKOCUCTEM

B cmamwe onucanvl  npumensemvle  UHCMPYMEHMANbHbIE — MeEMOObl
OUACHOCMUKYU —~ AHMPONO2EHHOU  mpaHcopmayuu  dKocucmem. IKOIo2U4ecKas
OUACHOCMUKA  BbINOJIHAEMCA N0 MpeM  OCHOBHbIM — HAYYHLIM — HANPAGIEHUSM.
ouounoukayus, oduomecmuposauue, sKonrocuyeckas ceoxumus. Illpumenenue smux
Memo0o8 6 KOMNeKce NO0360Jislenm NONyYums 0Oojee NOAHYI0 U  OOCHOBEPHYIO
uUHpopmayuio 0 COCMosHUU NPUPOOHBLIX 00vekmos. [locmoeepuas ungopmayus o
COCMOosIHUY  OKpyJcaloujeli  cpedvl  sA8IAemcs  OCHOBOU  O0l1  pa3pabomxu
NPUPOOOOXPAHHBIX MEPONPUAMUILL.

Knwouesvie  cnosa: — sxonocuueckas — ouacHocmuka, ouounouKayus,
buomecmuposanue, IKON0SUYECKASL 2€0XUMUSL, AHMPONOLEHHAs Mpancgopmayus,
COCMOsIHUE IKOCUCTEM.

S.A. Buzmakov, D.N. Andreev, Y.V. Khotyanovskaya, E.A. Dzyuba
Natural Sciences Institute, Perm State University

ENVIRONMENTAL DIAGNOSIS OF ECOSYSTEMS ANTHROPOGENIC
TRANSFORMATION

The authors describe the instrumental methods of diagnostics of
ecosystemsanthropogenic transformation. Environmental diagnosis is performed in
three main fields: bioindication, bioassay, environmental geochemistry. The use of
these methods in combination allows a more complete and accurate information
about the condition of ecosystems. Reliable information about the state of the
environment is the basis for the development of environmental measures.

Keywords: environmental diagnostics, bioindication, bioassay, environmental
geochemistry, anthropogenic transformation, ecosystems.

Pemenne 5KoJIOrMUecKUX MPoOJIeM MPUPOJONOJIb30BaHUS, CBSI3aHHBIX C
3arpsi3HEHUEM U JIerpajiallieid MpUPOJAHOU Cpe.bl, TOJbKO BBEIECHHUEM CAHUTApHO-
TMTUEHUYECKUX W TEXHOJOTMYECKUX HOPMATHUBOB, TaKUX KakK MpPeaeiabHO
nonyctumble KoHueHtpauuu (IT1K), npenensHo nomyctumslie Harpysku (I11H),
npenenbHo jgonyctumbie BeiOpochkl (I1IB), mamosddextnBHO. DT HOPMATHBBHI
3aMETHO OTJMYAIOTCSI OT HAarpy30K, KOTOpbI€ MOTYT BBIAEpXaThb T€ WJIA HHBIC
OpraHU3MBbl U TPUPOJHBIE SKOCUCTEMbl. COCTOSSHUE M YCTOWYMBOCTH MPHUPOIHBIX
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DKOCUCTEM 3aBHUCAT OT BHJA, MHTEHCHUBHOCTH BO3IEHUCTBUW, OT CBOMCTB CaMHX
HKOCUCTEM U JIaHAIA(TOB, UX BKIIOYAIOIINX.

Ha cerogusmHuii J€Hb CYHIECTBYET MHOXKECTBO METOJOB JUArHOCTUKHU
Jerpagaiuy MpUpOJHON Cpebl, OJHAKO OOJBIIMHCTBO U3 HUX HE MOTYT BBISBUTH
HapyllIeHUs B SKOCHUCTEME Ha paHHEH CTaJiuM H3MEHEHHUs €€ 3KOJIOTHYECKOro
coctosiHust. OcoOEHHO BakHAa MH(OpMAIK O BIUSHUM KOHUEHTPALMH XUMHUYECKUX
AJIEMEHTOB B DKOCHUCTEME Ha OMOJIOrMYecKue 00BEKTHI [1].

JlnarHoCTUKa COCTOSIHUSI DKOCUCTEM — 3TO H3YYE€HHE OTBETHOM peakiuu
MIPUPOJTHON CPebl HA AaHTPOIIOI€HHOE BO3AEHCTBHE, KOTOPOE MPOBOJAUTCS HA OCHOBE
KOMIIJIEKCHOM KOJIMYECTBEHHOM M KaueCTBEHHOM OIICHKH, MO3BOJISIONICH aJeKBaTHO
XapakTepru30BaThb COBPEMEHHBIE TMPOLECCHl W MOPOTHO3UPOBATH CTPYKTYpPHO-
(GyHKIIMOHATBHBIE OTKJIOHEHUS M HapylieHus. [Ipu 3TOM NHarHOCTHKA COCTOSHUS
AKOCHCTEM MPEANOJIaraeT WHIUKAIMI0O HE CTOJBKO CTEIEHH aHTPOIOT€HHOTO
BO3JICHCTBUS, CKOJBKO PpEAKIUI0 Ha HEro, BBIABIAS CTENEHb YCTOWYMBOCTH
AKOCHUCTEM.

AHTpoOIOreHHas TpaHcpopmalus MPUPOJAHOM Cpellbl — MPOIEeCC U3MEHEHUS
MPUPOHBIX KOMIIOHEHTOB M KOMILUIEKCOB MO/ BO3JACHCTBHEM MPOU3BOACTBEHHOU U
mo0oi npyroi aestenbHOCTH Jroaen. IIpeoOpa3zoBaHHe 3IKOCHUCTEM BBI3BIBACTCS
COBOKYITHOCTBIO JIKOJOTUUYECKUX M OHOTCOXMMHUYECKHX IPOIECCOB, CBSI3aHHBIX C
NEATENIbHOCTBhIO  JIIOJICH, HaNpaBJICHHOW Ha TMepeMelleHUe, UW3BJICYEHUE U3
OKpYXKAIOIIEeH Cpellbl, KOHIEHTPAIMI0O M TMEPErpynnupoBKY MHUHEPAIbHBIX H
OpPraHMYECKUX  COCIMHEHUM,  COMNPOBOXKIAETCS  M3MEHEHUEM  IPUPOJIHBIX
KOMIIOHEHTOB, TPHUBOJUT K HApYUIEHUIO MeTabonu3Ma, (PYHKIIMOHMPOBAHUIO H
CTPYKTYpbl HCXOJHBIX 3KOCHUCTEM, BIUIOTH IO IEpexoAa HX B PE3yJbTaTe CMEH
cocTosiHuM ((ha3) u3 psijia OMOTeHHBIX B aOMOTeHHBIC [2].

st ueneit pa3pabOTKHM M BHEAPEHUST WHCTPYMEHTAJIBHBIX METOJIOB OIICHKHU
nerpajanuu  npupogHor cpeasl B IlepMCKOM ToCynapCTBEHHOM HalMOHAJIBLHOM
uccnenosarenbckoMm yHuepcutere (III'HUY) B 2013 roay co3nmana smabopatopus
AKOJIOTMYecKOi auarHocTuku (nanee — JlaGopartopus). Cotpynuuku JlaGopatopuu
pa3pabaTbiBalOT HHCTPYMEHTAIbHBIE METO/IbI TUATHOCTUKHU COCTOSIHUSI OKPY Karolen
CpeIbl 10 CISAYIONMM HayYHBIM HaIlpaBICHUSM: OMOMHIUKAIINSI, OMOTECTHPOBAHUE,
AKOJIOTMYECKasi TEOXUMUS.

buonnaukanus — oOHapyXeHUE U OMNPEIEICHUE SKOJOTMYECKH 3HAYUMBIX
OPUPOAHBIX M AHTPOINOICHHBIX HArpy30K HAa OCHOBE pEaKIMi Ha HHUX KHUBBIX
OpraHU3MOB HETOCPEACTBEHHO B cpefie ux ooutanus [3].

buorectupoBanue — 3TO MpolEAypa YCTAHOBJICHUS TOKCHUYHOCTH CpEIbl C
MOMOIIBIO T€CT-00BEKTOB, CUTHAIU3UPYIOMIUX OO0 OMACHOCTH HE3aBUCHMO OT TOTO,
KaKue BEUIECTBA U B KAKOM COYETAHUHU BbI3BIBAIOT MU3MEHEHHUS XKU3HEHHO Ba)KHBIX
dbyHKIUH y TECT-00BEKTOB [3].

DKOJIOTHYECKasi T€OXUMHUSI — 3TO HAYyYHOE HAMNpaBJICHUE, B paMKaX KOTOPOTO
bOpMHUPYIOTCS TPHUHIUIB TEOXUMUYECKOTO MOHUTOPHHTA OKPYXKAIOUEH Cpebl,
BBISIBIIIFOTCS] TEXHOTCHHBIE H3MEHEHUS T€OXUMUYECKOTO oHa Onocdepsl B IEJIOM H
OT/IEJIbHBIX FKOJIOTO-TEOXUMUYECKUX CUCTEM, UX BIHMSHUE HA MPUPOJAHYIO CPEY U Ha
yenoBeka[4].
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MeTobl MHCTPYMEHTAJNbHOW OMOMHAMKALMSA SKOJIOTHYECKOTO COCTOSIHHS
PaCTUTENBHOCTU pa3pabaThIBatoTCs LTSI OLICHKHU (GyHKIMOHATBHBIX
(bU3MOIOTHYECKUX ) O0COOCHHOCTEM PaCTUTEIIbHBIX OpraHu3MOB,
JIEHAPOXPOHOJIOTUUECKUX HCCIEAOBAaHUN U JIpeBecHbIX 3kcneptus. Mmes doHoBbIe
3HAUEHUS PA3JIUYHBIX MApaMETPOB JIEPEBHEB, MOJIYYEHHBIX HAa MAaJOHAPYIIEHHBIX
TEPPUTOPHUSAX, MOKHO OIICHHMBATH COCTOSIHUE PACTUTEILHOCTH B KPYIHBIX TOpOJAAX,
rae  HaOomaeTcs TOBBIILIEHHOE BO3JICUCTBHE JACSATENBHOCTH YEJIOBEKa Ha
npupoaHyto cpeny. Hampumep, MoxHO 0OcienoBaTh CaHUTAPHO-3AILUTHBIE 30HBI
OpeNnpusITHi M TpearaTh MEpONpHUSITHS 10 OuopeMenualuy aTMochepHOoro
Bo3ayxa. MMmeeTrcss BBHIy OLIEHMBATh CHOCOOHOCTH OTIEIbHBIX BUIOB pPacTEHU,
MPOM3PACTAIONIMX B CAH30HAX, aKKyMYJIHPOBATh 3arpsA3HEHUS U BBIINOJHATH CBOU
CaHUTAPHO-IMUAEMHUOJIOTHYECKUE (DYHKIIMH, 9TO HEOOXOAMMO JJisi BIOOpa Hanbosee
MPUCTIOCOOIEHHBIX BUIOB K BBIOpOCAaM JaHHOIO MpeAnpusTus. BaxHo, 4TO Takas
OIICHKA BBITIOJIHSAETCS B PEabHBIX YCIOBHSX Ha JKUBBIX PACTCHHSX.

@OyHKIMOHAJbHbIE 0COO€HHOCTH PACTUTEIBHBIX OPraHU3MOB M3MEPSIOTCS C
TTOMOIIIBIO MOPTaTUBHOU BBICOKOTOYHOM CHUCTEMBI TUTST U3yYCHUs
dorocuHTeTHUECKOTO ammapara OuooOobekToB Walz GFS-3000FL, a Takke ¢
npumeHeHueM ¢Gayopumerpa «®Poton-10». B pamkax »3TOro HampaBlICeHUS
BBITIOJIHSIFOTCS CIIEAYIOLME UCCIIET0BAHMS:

- OILICHKa COCTOSIHMSI OKPYKAIOIIeH cpeabl MO HW3MEHEHUWIO MoKazarenei
(OTOCUHTETUYECKOW aKTUBHOCTH JIPEBECHOM paCTUTEIHLHOCTH;

- U3MEpPEHHE HWHTEHCHUBHOCTHM ra3oo0MeHa (KOHTpOJb KOHLEHTpaluu
YIJIEKUCIIOTO Ta3a, YPOBHS COAEPKAHUS BIIAXXHOCTH, TEMIIEPATYPbl U OCBEIIEHHOCTH
o0beKkTa) W (OTOCUHTETHMUECKOW AaKTUBHOCTH OHWOOOBEKTOB B TMOJEBBIX H
71a00paTOPHBIX YCIOBUSX.

B nacTosiee BpeMs JaHHbIE UCCIIEIOBAHUS UMEIOT BaKHOE (QyHIAMEHTAIbHOE
3HAUEHHUS Il Pa3BUTHsSI 1I€JIOrO HaIpaBieHUs. B T0OIrocpovyHOl MEepCrneKkTHBE 3TH
METOJBI MOTYT CTaTh OOS3aTeNbHBIMH TPU HOPMHUPOBAHMM  3arps3HEHUS
okpyxaromen cpeasl. Llens momoOHBIX pa3pabOTOK — CO3[aHHE YHUBEPCAIbHBIX
METOJIMK WHCTPYMEHTaIbHON OnomHaukaruu. [Ipeamomaraercsi, 4To OIEHKA TaKuX
napaMeTpoB  Kak HWHTEHCHUBHOCTh  (poTocMHTE3a  BOJMM3M  MPOMBIIIJICHHBIX
npennpusaTHii OyJneT Tak ke o0s3aTenbHa, Kak ceddac OmpeesieHrne Kiacca
OMACHOCTU OTXOJ0B METOJaMU OMOTECTUPOBAHUS.

B Hacrosimiee Bpemsi MpUKIATHOE 3HAYEHHE JIAHHBIX HCCIEIOBaHUMN
3aKJII0YAETCSI UMEHHO B aHAJIM3€ YCTOWYMBOCTH PA3JIMYHBIX BHUJOB PACTCHUN B
peanbHBIX YCIOBHUSX OKpyXkatouied cpenpl. [lpuyem  ycTOMYMBOCTH MOXKET
OLICHUBATHCSA HE TOJBKO OT KOHKPETHBIX 3arpsi3HSIONIMX BELIECTB, KaK 3TO ceiuac
IPOBOJUTCS B JIAOOpATOPHUSIX, HO U OT KOMIUIEKCHOIO BO3JIEUCTBHS MHOXECTBa
3arpsi3HUTENIEH OT HECKOJIBKUX MPETPUITHI.

Ha ocHOBe peructpanuu WHTEHCHBHOCTH (OTOCHHTE3a paspaboTaHa u
BHeJpeHa «MeToanka OMOMHANKAIIMN 3arpsA3HEHMs] BO3AYIIHON Cpellbl Ha XBOMHBIX
noponax» [5]. Ha ocHOBe NaHHOW METOAMKH MPOAHAIM3UPOBAHO SKOJIOTMYECKOE
COCTOSIHME COCHOBBIX JiecoB B T. [lepmu (UepHsieBckHil jiec) OTHOCUTENBHO (POHOBOM
tepputopuu (OcuHcKas jecHas nada). B pesynbprare aHanusa onpezaeneHbl (OHOBbIE
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3HAYCHUS WHTCHCHUBHOCTH (POTOCHHTE3a XBOU COCHBI OOBIKHOBEHHOW JJIS YCJIIOBHMA
nojaraexxHoi 30HbI [lepMckoro kpas. @oHOBbIE 3HAUEHUS UCIIOJIB30BAHBI JIJIsl OLIEHKU
COCTOSIHMSI dKocucTeM Ha 60 miomagkax HaOMIOACHHS Ha O0EUX TEPPUTOPUSIX.
Takum 00pa30B BbIIEIEHBI YYACTKU C HAPYIICHHEM (PYHKIIMOHAIBHBIX OCOOEHHOCTEH
KOCUCTEM. B OOJBIIMHCTBE CIydyaeB OHU PACIOJIONKEHBI BOJM3U aBTOMOOMJIBHBIX
nopor. Jljig onpeneneHuss NpUYUH HApYUIEHUH OTOMpaNKuCh MPoObl MOYBHI U XBOH, B
KOTOPBIX MCCJEAOBAJCS MHMKPOAJIEMEHTHBIM cocTaB. B  wuTore cocraBiieHbl
KOHKPETHBIE TIPUPOTO0XPAHHBIE MEPOTIPUATHUS IS 00EMX OXPaHIEMbBIX TEPPUTOPHUH.

JeHIpOXpPOHOJIOTHYECKHEe HCCAeI0OBAHUSA TPOBOJATCA I TOJy4YEeHUSs
O0OBEKTHBHOW HHGPOPMAIIMK O POCTE JCPEBHEB W APEBOCTOEB, IUATHOCTUKH H
MPOTHO3a UX AKOJOTHMYECKOTO COCTOSAHMS (B T.4. MPOAYKTUBHOCTH M PaAUaIbHOTO
npupocrta). W3mepenne kepHOB nepeBbeB B JlabopaTopuu BBIONHSIOTCS Ha
BBICOKOTOYHOM cHucTeMe aHanu3a roaudHbix koiery LINTAB™ 6. JlanHble
HUCCIEIOBAHU HEOOXOUMBI JIIS:

- OLICHKU BO3JIEUCTBHS HEOJIAroNmpHUsATHBIX (AaKTOPOB (HAIPUMED, PEKpealuu,
nedoauanuy HaCeKOMBIMH ) Ha POCT JE€PEBbHEB;

- PETPOCIIEKTUBHOTO aHau3a BIUSHUS HKOJOTUUECKUX (DAKTOPOB (Hampumep,
KJIIMMaTUYECKUX, aCTPO(U3NUECKUX) Ha (DOPMUPOBAHKE PUPOCTA JPEBECUHBI;

- OEHKH 3(P(HEKTUBHOCTH JIECOXO3SMCTBEHHBIX MEPOIPUSATUN (HApUMep,
pyoOoK yxo1a);

- DKCIEPTHU3bl MPUYUH YCHIXaHHs JepeBa (HalpuMep, BBISBICHHUS JCPEBHEB,
KOTOpbIE YCOXJM B pe3ylibTaTe JUIMTEIBHOTO OCHa0JeHUuss B  pe3yibTare
KOHKYpPEHIIMU, JHO0 TOTUOMIMX OT BO3JACUCTBHUS (HAaKTOPOB MATOJIOTMYECKOU
IPUPOJIBI);

- YCTAHOBJICHHMSI TOYHOTO CpOKa MPEKpallleHHus KamMOWalbHON aKTUBHOCTH B
CTBOJIE JiepeBa (KaJeHAapHOTO BPEMEHHU YChIXaHUs, TU00 BEIPYOKH);

- UAEeHTU(UKAIIUN MECTa TIPOUCXOKICHUS CPYOJICHHON IPEBECHUHEI.

CnocoOHOCTh IPEBECHBIX PACTEHUMN SBISATHCA €CTECTBEHHBIMH MOHUTOPAMH U
OankamMu XpaHeHHsT WHOOPMAIMM O COCTOSHWUW BHEIIHEH Cpeapl W JUHAMUKE
OMOTeOIEHOTUYECKUX MPOIIECCOB JAaBHO M IIUPOKO HCIOIB3YETCS HUCCIEI0BATEIIMU
JUIS PEIICHUs] Pa3IMYHbIX HAYYHBIX M MOPUKIAAHBIX 3anad. [IpumeHsiemblii METOJ
OCHOBaH Ha aHaJIM3€¢ HEMOBTOPUMOIO BO BPEMEHU PUCYHKA IIMPUHBI TOJMYHBIX
KOJIEIl Y JEPEBbEB, MPOU3PACTAIOIINX B MpeiesiaXx OJHOU TEPPUTOPUU CO CXOHBIMU
ycioBusimu [6, 7].

Jns  monmydenuss (OHOBBIX JAHHBIX U JIOCTOBEPHOM HHQPOpMALlUU O
paauanbHOM mpupocte jaepeBbeB B uioHe 2014 r. corpyanukamu JlaGoparopuu u
rocyJapCTBEHHOTr0 MPHUPOIHOTO 3amnoBenHUKa «Buinepckuil» Oblla OpraHu3oBaHa
KOMILJIEKCHASI SKCIEAUIIMs, HalpaBlieHHas Ha M3y4YEeHHUE MPUPOIHBIX OCOOECHHOCTEH
3anoBeHuKa [8, 9, 10]. OxHOM U3 33724 SKCHEAUIUN CTAJl OTOOP IPEBECHBIX KEPHOB
JUIS TIOCJHEAYIOIIEro MOCTPOEHUS JIPEBECHO-KOIBIEBbIX XpoHoioruit (JKX) m ux
aHaIMu3a.

Jlnst uccnenoBanus OBUIM 3aJIOKEHBI TPU TMPOOHBIC TUIOMIAAKU, KaKaas W3
KOTOPBIX  HAxoJIWjach Ha Ppa3HBIX BBICOTAX, B pa3HBIX OWOTOMAX W
MUKpPOKJIMMAaTUYECKUX ycaoBusax. Ha xaxmoi mpoOHOM miomagke 00beM BBIOOPKH
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coctanisi 24 nepesa. [1o pesynbraram UcciaeA0BaHUN MOTYyUYEHBI JAHHBIC N3MEHEHUS
paauaNbHOrO MPUPOCTA €M CUOMPCKOM W MHUXThl CUOMPCKOM TOJ BIHSHUEM
COBOKYIMHOCTU COIPSIKEHHO JACUCTBYIOIIMX (PAKTOPOB; HAWACHBI JIOIT0KUBYILIHE
JEpEeBbsl I TOCTPOEHUST OTHOCUTEIBHO [JIMTENIbHBIX XPOHOJOIUH; BBIsBICHA
CXOJIHasl TMHAMHKA 00EUX MOPOJ] C XOPOIIO BBIPAKEHHBIMU I'0OJIAMA MAaKCUMAaJIbHOTO
¥ MUHHAMAaJILHOTO IPUPOCTA HA BCEX Tpex momanakax [11].

brnarogapst AgaHHOMY UCCIEOBAHUIO TIOJOKEHO Hadaylo (HopMUpPOBaHUS
JIECHAPOXPOHOJIOTUYECKON 0a3bl TaHHBIX BuUiepckoro 3amoBeaHNKA, KOTOpas MOXKET
OBITh WCIOJIb30BaHA [JII PETPOCIEKTUBHOTO JKOJIOTHYECKOTO MOHUTOPUHTA, a
MMEHHO OTIPEICTICHUS BIUSHUS JIOKAIbHBIX, PETHOHAIBHBIX U TTI00ATBHBIX (PaKTOPOB
Cpedbl, BIHUSAIONMX HA MEXIOJIOBYI0 M BHYTPUBEKOBYIO HU3MEHYMBOCTH pOCTa
JIEPEBBEB.

Ha ceronnsimuauii nenp B Poccun mMeTonibl OMOTECTHPOBAHUSI 005S3aTEIbHBI
JUTS TIOATBEPIKJICHUS TATOro Kiacca onacHoct otxooB (I[Ipukas MITP P® Ne511),
yctanoBienuss [IJIK BpemHbIX BemeCTB B BOJIOEMax PHIOOXO3UCTBEHHOIO
HazHaueHus (IIpuka3z ['ockompriOoioBcTBa PD No96), ompeneneHuss TOKCUUYHOCTH
crounbix Boj (CaulluH 2.1.7.573-96), nanomarepuainos (Iloctanosnenue ['maBHOTO
rocyJapCcTBEHHOro caHutapHoro Bpada P® ot 31.10.2007 N 79) wu np.
CyuiecTByone MeTOAbl HEOOXOJAMMO MPUMEHSATh U TMPU OIEHKE KOMIIOHEHTOB
MIPUPOHON CPEJIbI 1JIs ONPEAEICHUS UX TOKCUYHOCTH.

buorectupoBaHue MNPUPOTHBIX BOJ, IMOYB, OHMOOOBEKTOB (XBOS, JIMCTBA),
OTXOJIOB, HOBBIX MaTepuajoB (BKJIIOUas HAHOMATE€pUalbl) MPOBOJUTCA B
JlabopaTopuu 1o CIEAYIOIINM MOKa3aTeIsIM:

- U3MEHEHHUIO OTHOCHUTEJIBHOIO TIOKa3aTelsl 3aMEUICHHOW (IyOpecCleHIINH
KyJsTYpbl Bojopociu xyopeiuia (Chlorella vulgaris);

- W3MEHEHMUIO ONTHUYECKOW IJIOTHOCTH TECT-KYJbTYPhl BOJOPOCIH XJIOpEJuIa
(Chlorella vulgaris);

- cMeptHOCcTH naduwmii (Daphnia magna);

-  QIropuTMaM KOJIMYECTBA JKWBBIX TIOJBIDKHBIX KJIETOK WHOY30pHit
(Paramecium caudatum u Tetrahymena pyriformis).

[Ipumenenne OWOTECTUPOBAHMSI B pPaMKax dKOJOTHYCCKON TUArHOCTUKHU
MIO3BOJISIET BBISBIISITh HE3HAYUTEIBHBIE U3MEHEHUS B 3kocucTeMax [12]. PesynpTarom
OMOTECTUPOBAHUS SBIISCTCS MHTETPAIbHAS XapaKTEPUCTHKA COCTOSIHHS TIPUPOTHOTO
KOMITOHEHTA (B YaCTHOCTH TIOYBHI ), BhIpaXkarolias TOKCUYHOCTS [ 13].

HccnenoBanusi TOKCMYHOCTH MOYB METOAAaMH OMOTECTUPOBAHUS MPOBOJAUIIOCH
Ha OTJENBHBIX 0CO00 OXpaHSIEMBIX MPHUPOAHBIX TEPPUTOPUSIX, B PEKPEAIMOHHBIX
30Hax TOPOJCKUX JecoB I. [lepmu, Tepputopun kamiyca [lepmckoro yausepcureTa u
Ipyrux OOBeKTOB. [IMJIIOTHBIM HCCIEIOBAHUEM CTAJI0 OMNpENEICHUE TOKCUYHOCTH
ouB 3anoBegHuKa «Buiepckuit» [14]. Pe3ynbTaT n3aMepeHus TOKCUYHON KPATHOCTH
paz0aBneHrs u O€3BpPETHONW KPAaTHOCTH pa30aBleHUs IOKa3ajd, 4TO HE SIBISIOTCS
OTIACHBIMU U HE MOJIBEPKEHBI BHICOKOMY aHTPOIIOT€HHOMY BO3JICHCTBUIO.

Metonpl OWMOMHAWKAIIMA ¥ OWOTECTUPOBAHUS TO3BOJIAIOT  OMPEICTUTH
pEeaKkIui0 Ha BO3JICUCTBUE WM CTENECHb HAPYIICHUS PACTUTENBHOCTH. OJIHAKO C HX
MOMOIIBI0 OYEHb CIIOXKHO ONPEACNUTh MNPUYMHY HapymeHuid. [loatomy B
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JIabopaTopuu Hapsiy C ONMCAHHBIMU METOJIAMH MPOBOJATCA U IKOTeOXMMHUYEeCKHe
HCCJICA0BAHMSA I ONPEACICHUS 3JIEMEHTHOTO COCTaBa Pa3IMYHBIX KOMIIOHEHTOB,
YTO B PAJIC CIIy4aeB MO3BOJISIET BBISIBUTH IPUUMHY HapylieHus [15, 16].

Baxxnas 0coO€HHOCTh OOJNBIIMHCTBA MPOBOJUMBIX  HCCIAEAOBaHUN —
HCIIOJIb30BAHUE HKOTCOXMMHUYECKUX METOJIOB COBMECTHO C OHOTECTOBBIMH, YTO
MO3BOJISIET OMNPENSIUTh M MHUHMMHU3UPOBaTh MX HENOCTaTKH, a Takxke OoJee
KOMILJIEKCHO OIIEHUTh COCTOSIHUE KOMIIOHEHTOB MPUPOAHON cperbl. st anpobdanuu
METOJI0OB MIPOBOJIMIIUCH UCCIIEIOBAHUS TTOUYB HA TEPPUTOPUU KaMITyca YHUBEPCHUTETA,
B TOCYJapCTBEHHOM MPUPOAHOM 3anoBenHuke «Bumepckuit» [17], oxpansemom
nanmmadre «YepHseBckuii Jecy, 3akazHuke «lIpemypanbe», Ha TEPPUTOPUU
HEe(DTSIHBIX MECTOPOXKIICHUN U JPYTUX 0OBEKTaX.

[lo mnpuuyumHe GUBHKO-XUMUYECKONW CHEMU(UKU OTIAEIbHBIX TIOYB IPHU
OJIMHAKOBOW HWHTEHCUBHOCTH U MPOJOJLDKUTEIBHOCTH JIEUCTBUS XHUMHUYECKOTO
cTpeccopa cTeneHb U (opMa BO3HUKAIOIIETO XUMUYECKOTO 3arpsiI3HEHHSI MOKET OBITh
paznuuHor. I[lo »5ToM mnpuyMHE pemarolee 3HAYECHUE ISl JACHCTBUA Ha
OMOJIOTUYECKOM ypOBHE HMEET COOTHOLIEHWE WHTEHCUBHOCTH CTpeccopa H
cnenuguueckord peakuuu OydepHod cuctembl mnouBsl [18]. buortectupoBanue
aBisieTcst 3PHEKTUBHBIM METOJIOM OLIEHKH MOTEHIIMAIbHON OMACHOCTA XUMMHUYECKOTO,
(bu3nyecKoro win OMOJIOTUUYECKOTO BO3AEHCTBUS Ha TTOUBY [19].

OnpeneneHrue CoOACpKaHUSA TSKEIbIX METANIOB B IOYBAaX MPOBOAUTCS
pPEHreHo(TyOpeCEHTHBIM METOJIOM Ha BOJIHOJMCIIEPCUOHHOM
pentrerodiyopecuientHoMm criektpomerpe CIIEKTPOCKAH MAKC-G, B xonme
KOTOPOTO OMpEeNsieTcs BaJlOBOE COJepKaHne XUMUYecKuX 31eMeHToB ot Ca go U.
Taxxe MPOBOASTCS WM3MEpPEHUs MOTEHIMAIBbHON M abCONMIOTHONW KUCIOTHOCTEH Ha
OCHOBE TMPUTOTOBJICHUS COJIEBOM M BOJHON BBITSKEK C NPUMEHEHHEM IMpubdopa
Multi-350i.

KoppensiunoHHbII  aHAIW3 HAIIUX  HCCIECIOBAHWM  IOKAa3ajd  BIIMASHUE
CONECPKAHUSI HEKOTOPBIX METAJUIOB HA CTENEHb TOKCUYHOCTU. Y BEIMYCHUE
coaepxkanust Mn, AS u Sr B mo4Be BeIEeT K YMEHBIIECHHUIO 3HAYCHUS] TOKCUYHOM
kpatHocTH pasoasnenus (TKP). Hanportus, yBenmuuenue conepkanus B modsax PDb,
Cr u Ti Biousier Ha yBenuuenue 3uauenus TKP. IIpu yBenudenuun comgepxanus Sr, Pb,
As, Zn, Cu u Mn u npu ymenwiienuu conepxanuss Cr m Ti HaOiromaercs
yBEIMYECHHUE 3HaUeHUs1 Oe3BpeiHOM kpaTHOCTH pa3zdaBieHus (bKP) [20].

Pa3pabarbiBaeMble METOJbI JTUATHOCTUKH AaHTPONOTEHHOW TpaHchopmaiuu
MPUPOJTHON CpeIbl TMO3BOJIAIOT OMPEACNSATh «OOPAaTUMYI0» CTAJWI0 HAPYIICHHS,
KOI/Ia IPOUCXoaaT (yHKIIMOHATBHBIE U3MEHEHUS] BHYTPH KUBBIX OPTaHU3MOB. JTH
HapyIlIeHus  OYeHb  CJIOXKHO  3auKCHpoBaTh  CTaHAAPTHBIMH  METOJAMH
onounaukanuu. WHCTpyMEHTaNbHBIE METONBI  IMO3BOJAT YHU(PUIIUPOBATH U
YOPOCTUTHh OLEHKY COCTOSIHUSI PACTUTEIBHOCTH M 3KOCHCTEM B ILEJIOM, 4YTO
HEOOXOAMMO JUIsi MHTErpali TaKUX METOJOB B IOBCEIHEBHYIO JAESATEIbHOCTD
NPEANPUATAN U KOHTPOJUPYIOIIUX BEIOMCTB.

Onpenenenve oOpaTUMOM CTaauM JETpajjalldd dKOCUCTEM, IOJy4YeHUE
uHpOpMauMUM O NPUYMHAX HEOJArONPHUATHBIX IPOLIECCOB W SIBJICHUM, XapakTepe
BO3JIEHCTBHUS MO3BOJIST CBOEBPEMEHHO BbIpaOaThIBATh KOHKPETHBIE
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IIPUPOTOOXPAHHBIE MEPOIIPUATHS 110 ONITUMHU3ALMHU KAYECTBA OKPYKAIOLIEH Cpeabl U
CHW)KEHUIO YPOBHSI AHTPOIIOT€HHOT'O BO3/ICHCTBHSI.

BaxxneWluM HampaBJICHUEM NPUPOJOOXPAHHOM JEATEIBHOCTH  SIBISETCS
pa3paboTKa M BHEAPEHUE TEXHOJOIMM HKOJIOTMYECKOM peMeIualuu OKpYKaroulei
cpenpl. IlpsMble HaOmoneHuss 3a (U3MOJIOTMYECKHM COCTOSSHUEM JIEPEBLEB,
KyCTapHUKOB IIO3BOJIAIOT OIIPENEIUTh KOMIUIEKC PACTEHUHM C OJHOM CTOPOHBI
aJanTUPOBAHHBIX K 3arpA3HEHUsIM, a C JPyrod MakcuManbHO 3(PEHEKTHUBHO
BOCCTAHABJIMBAIOIINX CBOIMCTBA OJIAronpusTHONW OKpY)KArOIIEeH Cpesbl AJIs YeIoBeKa.
DKoJoruueckasi pemeananus o0ecrnednuBaeT ObICTpoe.
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YK 502.1:502.55:504.5
E. A. BoponuunxuHa
EctecTBEeHHOHAYUYHbBIN UHCTUTYT, lIepMCKuii TOCY1apCTBEHHBIN
HAIMOHAJIBHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

HA CTBIKE HAYK: BUOJIOI'NYECKASA UHANKAIIUA B 'EOJIOT'UHU

Paccmompenbl Mmemoouyeckue acnekmol 83aumMooetcmeus OUOI02UYeCcKUx U
ceojlocuieCKux Hayk 6 pamMKax np05ﬂe./l/lbl OUEHKU ycmodqueocmu oKocucmem K
3AZPA3HEHUIO Memooom 6u0mecmup06anuﬂ. Ilo umoeam anp06auuu memooa Ha
00bEKMax dK0JI02UYECKO20 MOHUMOPpUHzA 6 HepMCKOM Kpae oanwl peKOMeHOauuu
oA 6H€()p€Huﬂ 68 NPpAKMUKY I9KOJ102UYECKUX OYEHOK.

Knwueswvie cioesa: NPOMbvlULIIEHHOE 3acpA3HeHue, gbumoquuKauuﬂ,
MquO6u0JZOZM'{€CKaﬂ quuKauuﬂ, MOHUMOPUHZ, pea6wzumab;wz 3ACPASHEHHBIX
aKocucmem

E.A. Voronchikhina
Natural Sciences Institute, Perm State University

AT THE JUNCTION OF SCIENCES: BIOLOGICAL INDICATION
IN GEOLOGY

The paper discusses methodological aspects of the interaction of biological
and geological Sciences in the framework of the problems of assessing the resilience
of ecosystems to contamination by the method of biotesting. According to the results
of approbation of the method on the object of ecological monitoring in the Perm
region there are recommendations for the implementation in practice of
environmental assessments.

Keywords: industrial pollution, phytoindication, microbiological indication,
monitoring, rehabilitation of contaminated ecosystems

B nepeuHe COBpEMEHHBIX HAayYHBIX HAlpaBICHUH OHOJOTUYECKHE U
re0JOTHYECKHEe HAyKd TMPEACTAaBICHb 000COOJCHHBIMU TPYIIAMHU, Kaxaas u3
KOTOpbIX O0OJIajjaeT COOCTBEHHBIM IpeAMETOM HuccienoBaHus. OnHaKoO Takoe
paszleleHue HE O03HayaeT OTCYTCTBUSL Yy HHUX BHYTPEHHEH B3aWMOCBSI3H,
0OyCJIOBIEHHON NMPHUHAJJIEKHOCTBIO K IUIAHETAPHOMY TeNy 3€MJIM, BbICTYHAIOLIEMY
oOumM o0bekTOM u3ydeHus. JKuBas M KOCHas MaTepuu, COCTaBISIOLIUE,
COOTBETCTBEHHO, CYTh OMOJIOTMYECKMX U  TEOJIOIMYECKMX HayK, TECHO
B3aMMOJICUCTBYIOT. ITpouecc  B3aumognelcTBUs ~ HpoTekaeT B (opme
OMOr€OXMMHUYECKUX  KPYrOBOPOTOB, B pexume oOMeHa  BEUIECTBOM
B3aMMOJICHCTBYIOIINX OHOJOTUYECKUX W MHMHEPAIbHBIX KOMIIOHEHTOB BEpXHEM
4acTU 36MHOU 00OJIOYKH, SBISIOLICICS Cpenoil OOMTaHHs YelIoBeKa M MOJy4YUBIICH
Ha3BaHue Ouocdeprl [6]. buoreoxmmuyeckas mnapagurma, chHopMyIHpOBaHHAs B
IpouuioM Beke akajgemukom B.M.Bepnanckum, Belpaxkaromas cyTb Ouocdepsl,
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CBOAMUTCS K TOMY, YTO B HEH «...BCE XUMHUYECKHE IMPOLECCHI... MPOTEKAOT IpPH
y4acTHH KUBOTO BEIIECTBA WK B IpeoOpa3oBaHHON UM cpene» [6, c.11].

CoBpeMEHHON HAyKOM JOKa3aHO, YTO CYIIECTBOBAHHME >KM3HU HA IUIAHETE
ABJSIETCA 3aKOHOMEPHBIM CJIEACTBUEM €€ TEO0JOTHYECKOr0 PpPa3BUTHSA, IOITOMY
pa3HooOpa3re  TeOJIOTUYECKUX  YCIOBUHM,  TNPEONpEeNeuBIIee  MEeCTPOTY
MECTOOOUTAaHUM, SBJICTCS BaXHEUIIUM (PaKTopoM MHOrooOpasusi ¢popm xku3Hu. Bee
Ouosoruyeckre BUIbI 00JAJal0T CIOCOOHOCTBIO PEarupoBaTh Ha MPOUCXOSIINE
CMEHBI T€0JIOTHYECKUX 00CTaHOBOK. Peakiust MOKeT MpOosBISATHCS B U3MEHEHUU Kak
BHEIIIHUX TPHU3HAKOB (11BeTa, (POPMBI, aKTUBHOCTH POCTA W PA3BUTHS) OTACIIBHBIX
MpecTaBUTeNeN UM BUAOB OMOTHI, TAK M COOOIIECTB B L[EJIOM, BKIIIOUYAsi UX BHIOBOE
pazHoo0Opasue u CTPYKTypy.

Pa3BuBasice B pexxrme «0OMEHa BEIIECTB» C OKPYXKaIoIeh cpeion, bmaromaps
MOTJIOUICHUIO U3 Hee XUMHUYECKHUX AJIEMEHTOB, OMOTUYECKUN KOMIIOHEHT BBICTyHAeT
aKTUBHBIM (hakTOpoM HX Murpauuu. Haykoil goka3aHo, 4YTO JKMBOE BEIIECTBO
OTJINYAETCS BBICOKOM CTENEHBIO T€OXMMHUYECKON W30MpaTENbHOCTH HA BUIOBOM
YpPOBHE: M3BECTHBI BHJAbBl PACTEHUH W MHKPOOPTraHWU3MOB, MPEANOYUTAIOIINE
re0JIOTUYECKHUE YCIOBUS C TIOBBIIIEHHBIM COAECPKAHUEM OIPEACIIEHHBIX XUMUYECKUX
AJIEMEHTOB U HAKAIIMBAIOUIME X B KOHUEHTPALMIX, MPEBBILAIOIINX JIUTOCHEPHBIH
kiapk [7, 18]. JlanHasi 0coOEHHOCTH mMpenomnpeeania BHEAPEHHE B TEOJOTHIO
OMOreOXMMHYECKMX METOJOB TIOMCKa IIOJIE3HBIX HCKOMAEMbIX UM  Pa3BHUTHE
CHeU(PUUECKOr0  HampaBieHUs —  OHOJIOTMYECKOM  HMHAMKAIMM  DKOJIOTO-
reOXMMHUYECKHX Tporeccos [3, 4, 22].

B HacTosiee BpeMs Ouonoruueckas HHAMKAUS Bce Oojiee paciupsieT chepy
Hay4yHBIX MHTEpEecoB, (OPMUPYS OCHOBBI HOBOTO HAay4YHOIO HampaBJCHUS,
HAa3BaHHOT'O JKOJIOTMYECKOM TIEOJIOTHEH, LIEJIBI0 KOTOPOTO SIBISAETCS ONTHMU3ALMS
B3aMMOOTHOIIICHUI YeJloBeKa CO cpenoil oOutaHus. AKTyalbHOCTh JaHHOTO
HAIpPAaBIICHUS MPEAONpeIeieHa dBOIIOIMOHHO. Hanbosee TakoHUYHO ee OOBsICHSET
M3BECTHOE BhIpaxkeHue akajgemuka B.M.BepHanckoro [6] o TOM, 4TO XO3siiCTBEHHAs
JEeSATENbHOCTh YEJIOBEKAa CTaja TE€0JOTMYECKOM CHUJION IUIaHETapHOIo Maciurada.
Pa3BuBasice  OECKOHTPOJBLHO, OHA MOXET TMOryOWTh  YEIOBEYEeCTBO  Kak
OHMONOTHYeCcKUii BUJ, HAIPOTUB, 3HAHHE 3aKOHOB B3aWMOJICHCTBHUS T€OJIOTMUECKUX U
OMOJOTMYECKUX KOMIIOHEHTOB Cpebl OOMTaHMS TO3BOJIUT KCIOJIb30BATh MOJIE3HBIC
HCKOIIaeMble, HeOOXOIMMBIE /JIsl XO3SUCTBEHHOTO Pa3BUTHS, HE TOJBKO HE OKA3bIBas
naryOHOTO BO3ACHCTBUS Ha OMOTY, HO M yJydllas cpely OOMTaHUS Ha OCHOBE
MIPUHLININA HEUCTOIIUTENBHOTO MTPUPOIONOIB30BAHUS.

C Hayanma mnpouuioro Beka OWOJOTrMYecKas WHIUKAIMS Te0JOTHYECKUX
npoiieccoB (fanee — OMOMHAMKALINS), KaK 9KOJOTMUECKOE HaIpaBjeHUE B T'€0JIOTUH,
aKTUBHO pa3BUBaJlach Onarojmapsi Tpynam oteudectBeHHbIX (B.U.Bepnanckuii,
A.Il.Bunorpanos, B.B.J/lo6poBonbckuii, A.W.Ilepenbman u Ap.) U 3apyOeKHBIX
Y4YE€HBIX. BaXHEWIIMM JOCTHMKEHUEM €€ Hay4YHOW TEOPHUM SBIIIETCS OTKPBITHE
OMOT€OXUMHUYECKIX aKCHOM:

* BCE €CTh BO BCeM (UMEETCs B BHJy, YTO JIIOOOH OHMONOrMYecKuil OOBEKT
COJICP)KUT BCE XMMHMUYECKUE FJIEMEHTHI, (POPMHUPYIOIINE T€OJIOTUYECKYIO CPEIy €ro
oOuTaHus);
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* BCE XMUMHUYECKHUE TMPOIECChI B cpeAe OOWTaHWS TPOTEKAIOT C Yy4acTHEM
’KUBOTO BEILIECTBA;

* OTHOCUTEJbHASl CTAOMJIBHOCTh XHWMHUYECKOIO COCTaBa Cpelbl OOUTaHUS
ABJISIETCS] HEMPEJIOKHBIM YCIOBUEM HKOJIOTHYECKOT0 0JIaronoyuns OMOIOTHYECKUX
BUJIOB, BKJItouass HOMO sapiens.

B Hacrosimiee BpeMsi OMOMHAMKAIMS BCE Yallle MCIOJb3YeTCAd B MPUKIAAHBIX
I€OIKOJIOTUYECKUX  MCCIICJOBAaHUAX KaK YHUBEPCAIbHBIM  METOA  HM3y4YCHUS
XO035IUCTBEHHON HArpy3KHd Ha SKOCHCTEMBl M OIICHKM Ka4yeCTBa CPeIbl OOUTAHUS TIO
COCTOSSHUIO OMOTBI B  TPUPOJHBIX  YCIOBUSAX. Pacrymas  akTyaJbHOCTH
OMOWHIIMKAIIMOHHOTO  HampaBlieHHuss  oOycioBiieHa  HEIDPEKTUBHOCTHIO |
3aTPATHOCTBHIO CYHIECTBYIOIIETO B TEKYUIMH MEpPUOJ METOAMYECKOro MOAX0Aa K
OIIEHKE COCTOSIHUSI TNPUPOAHON cpelapl. OCHOBHOE MECTO B HEM OTBOJHUTCS
XUMHUYECKUM METOJIaM KOHTPOJIL COAEpKaHUsT TOKCHYHBIX HWHIPEAHUEHTOB B
KOMIIOHEHTaX DJKOCHUCTEMbI, OIIEHKE TPEBBIINICHUS WX KOHIICHTpAIMHd  Ha
3aKOHOJATEIbHO  YCTAHOBJICHHBIMH  JOMYCTUMBIMU  ypoBHsiMHU. [lpu  sToM
KOMIIOHEHTHBI  MOJAXO0J HE  oOecreyuBaeT HEOOXOJAMMON  JIOCTOBEPHOCTH
pe3yJbTAaTOB OLIEHKU (DAKTUUECKON 3KOJIOTUYECKOM OMACHOCTH, MOCKOJIbKY HMEET
MHOKE€CTBO HEIOCTATKOB, BXXHEUIIMMHU U3 KOTOPBIX MPEACTABISAIOTCS ABa. Bo-
MEePBBIX, HEBO3MOXXHOCTh yu€Ta CHHEPIrHYECKOr0 B3aMMOJICUCTBUS 3arpsi3HUTENCH:
B3aMMO/ICUCTBUE HETOKCUYHBIX U TOKCUYHBIX BEIIECTB MOXKET MPUBECTU K YCUIICHUIO
HKOJIOTUYECKON OMACHOCTH OJIHUX U, HAMPOTUB, K OCIAOJEHUIO 3KOJIOTHYECKOTO
nencTBUs Apyrux. Bo-BTOpHIX, HEBO3ZMOKHOCTh ydeTa crelupuKu TpaHchopMaIuu
BEIIECTBA  MOJ  BIUSHHUEM  €CTECTBEHHBIX  MUIPAIMOHHBIX  IPOIIECCOB,
Pa3BUBAIOLLIMXCSA B 3arpsA3HSAEMON HPKOCHCTEME, B TOM YHUCJIE CYLIECTBOBAaHUE B HEW
TF€OXMMUYECKUX 0aphepoB, KOPPEKTUPYIOUIUX HKOJOTHYECKYI0 OMACHOCTh MOTOKa
3arpsA3HUTEIICH.

CoBpeMeHHas Hayka paboTaeT Haj YCTpaHEHHUEM METOJMYECKUX HEJOCTATKOB
B OIIEHKE SKOJIOTMYECKOrO0 COCTOSIHUSI TPUPOAHOM Cpeibl B paMKax IeJeBOn
mporpamMmel  MexayHapogHoro — coro3a  Owomormueckmx — Hayk  (MBCH),
yrBepxkaeHHon Ha XXI| Accambiee moa HazBanueMm "buonnaukaropsr” [22]. Llenbro
MpOTpamMMBbl  SIBJISIETCSL  BHEIPEHHUE METOJIOB OWOWMHAWKAIIMA B  MPAKTHKY
HKOJIOTHYECKUX OIICHOK Ha 3aKOHOJATEIHLHOM YPOBHE, B TOM YHCIE: CEPTHPUKAIINS
OMOWHIUKATOPOB, CO3/laHWE HAYYHBIX IIKOJ 10 TOJATOTOBKE CIICIUAIUCTOB,
BKJIFOUEHHE WHIAMKAIUOHHBIX MCCIEIOBAHUNA B MPOTPaMMbl T'€03KOJIOTHUYECKOIrO
MOHUTOPUHTA.

Ha coBpemeHHOM »JTame BaKHEHIIMMHU HANpPaBJICHUSIMU OWOMHIUKAIIUU
SBJISIFOTCSL:

e HecrielupuyecKkass HWHJMKAIUS — BHIABICHUE KPUTHUUYECKHX HKOJIOTHYECKUX
Harpy30K Ha 3KOCHCTEMY B II€JIOM NPH Pa3HbIX BUJIAX U YPOBHAX TEXHOTCHHOIO
BO3JICUCTBUS,

e cieruuyecKas WHJIUKAIUS — KOHTPOJIb JIOITyCTUMOTO pa3BUTHUA
KOHKPETHBIX TE€XHOTCHHBIX IPOIIECCOB, HAPUMEP 3aCOJIEHUsS, 3arps3HEHUs] BOJ U
Ip., C OLIEHKON YCTOMYUBOCTH K HUM 3KOCUCTEM.
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CdopmupoBaBImmiicss K HACTOAMIEMY BPEMEHH OOMIUPHBIA CIEKTP METOOB
OMOJIOTUYECKONW HMHAUKAIMU TPUPOJHBIX TPOLECCOB B paMKaxX BbIIIE Ha3BaHHOU
MEXAYHApOJHOM MpOrpaMMbl  MOApPA3ACIIeH Ha TIPYININbl 1[0  crheuuduke
HCIIOJIb3YEMbBIX MPUEMOB IKOJIOTHYECKON orleHKU. Haunbosee nepcrneKTUBHBIMU IS
pelIeHUs] MPUKIAIHBIX 3aa4, B TOM YHCIIE JJI1 DKOJOTMYECKOM OIIEHKU CpEJIbl
oOWTaHus, MPEACTABIAIOTCS OOTaHMYECKas W MHUKPOOUOJIOTHYECKass TPYIIIIbI
METO/IOB.

borannyeckue MeTOAbl  OMOJOTMYECKONM  WHIMKAIIMM  OCHOBAaHBI  Ha
YYBCTBUTEIHHOCTH PACTEHUN K DKOJOTHYECKUM HU3MEHEHUSM B TPHUPOIHOU Cpere.
NMeeTcst MHOXKECTBO HAyYHBIX padOT, MOATBEPKIAIOMINX BO3ZMOKHOCTh IPUMEHEHHUSI
OOTaHMYECKMX METOJOB [UJIi OICHKM KauecTBa TMPUPOJHON  Cpembl  TI0
YyBCTBUTEIbHBIM  PACTUTEIBHBIM  BHUJAM, TOJYyYHUBIIMM HAa3BaHHE  «BHIbI-
uHaUKaTopel» [7]. HakoruieHHBIH ONBIT OWOUHIUKAIIMM C  HCIOJIb30BAHUEM
0OTaHWYECKHX METOIOB CBUICTEIBCTBYET, YTO B MPAKTHUYCCKOM NMPUMECHCHHH OHHU
HauOosiee APQPeKTUBHB I  OOHAPYXKEHUA M  KOHTPOJA  KOHIEHTPALMH
3arpsi3HUTENICH B BO3MYIIHOW Cpe/le, B MEHBIICH CTENEHW B IMPOYUX TMPHUPOTHBIX
cyOcTpaTax, BKIItOUas BOJBI, TPYHTHI U MOYBHL. [Ipm 3TOM Ha yXyaAIIeHHE KadyecTBa
BO3/lyXa Haubosee SIPKO pearupyroT XBOWHBIE BHJIbI PACTEHHH. Y CTAHOBJIEHO, YTO
MIPU TTOCTOSTHHOM TIPUCYTCTBUU JTaXK€ B HE3HAYUTEIHHBIX KOJUYECTBAX OOBIYHBIX IS
MPOMBIIUICHHBIX PETMOHOB a’POTCHHBIX 3arpsi3HUTENIEN — OKCHIOB CEpPbI, a30Ta,
MOJIMIUKINYECKUX apOMATHUYECKUX COEAMHEHUMN, Y XBOWHBIX BUIOB (COCHBI, €JIH,
MUXThI) TPOUCXOJUT PAHHUNM OMaJ XBOHM, BEAYIIUA K HU3PEKUBAHUIO KPOHHBI,
npuoOpeTaronel  4epThl  «aXypPHOCTH»,  COINPOBOXKIAIOIIMUNACA  W3MEHEHHEM
MOP(QOJIOTUUECKUX  TOKa3aTelied  XBOMHOK:  YKOPOUYEHHOCTBHIO, HICTOHYCHHUEM,
U3MEHEHHEeM Macchl. JlaHHBIE MpoIecChl MOAPOOHO PACCMOTPEHbI HAMHU paHee
[1,2,5,8-15]. Hapsigmy ¢ XBOWHBIMH TPEACTABUTCIIAMH PACTUTECIBLHOTO MHpa
BOXHBIMU BHJIAMH-WHIAKATOPAMHU SIBJISIIOTCS HU3IINE PACTEHHS, OCOOCHHO TaKHe
ySI3BUMBIC K 3arps3HEHUIO BO3AYIIHOW cpeibl Kak JHUIIaWHUKH. OHU TOJTHOCTBIO
BBINAJIAIOT U3 COCTABa PACTUTEIBHBIX COOOIIECTB, MOABEPralOIUXCs 3arPSI3HEHHUIO.

Hakonnenubiii Haykod ONOBIT OWOWMHIWKAIMKM  CBHUJIETEIILCTBYET, UTO
O0OTaHWYECKHE METOABl XOPOIIO PabOTArOT JJIsi KOHTPOJS 3arpsi3HCHUS BO3IYITHOU
cpenbl, HO Manod()(PEKTUBHBI TPH OIEHKE IPOUYNX KOMIIOHCHTOB JKOCHCTEMBI.
3HAUYMUTEIFHO IIUPE BO3MOKHOCTH Y MHUKPOOHOJOTHUYECKUX METOIOB, OCHOBAaHHBIX
Ha BBICOKOW YYBCTBUTEIBHOCTH K 3arps3HSIONIMM Harpy3kaM BOJHBIX M MOYBEHHBIX
MUKpPOOPTraHU3MOB. YUHTBHIBas, YTO BOJIbI SIBJIAIOTCS OOIIEH TpaHCHOPTUPYIOIIEH
Cpelioi B SKOCUCTEME, CBOETO POJIa «KPOBBIOY, Iepepacipeiestolleld MOCTyMaroIe
B HEE XHUMHUYECKHE HHIPEAMEHTHI, a MOYBa — BAXHEHIIMM aKKyMYJISTHBHBIM
«MEXaHU3MOM» B €€ CTpyKType, chopMupoBaHHbIM Ojarojgapsi TECHOMY
B3aMMOJIEUCTBUIO BCEX CHCTEMOOOPA3YIOMIMX KOMIOHEHTOB, MUKPOOHOJIOTHYECKas
WHIUKAIMS JTaeT HamOoJiee TOJHYI0 M OOBEKTHBHYIO HH(POPMAIHUIO O COCTOSHHUH
SKOCHUCTEMBI.

HemoctatkoMm ~ MHUKpOOHMOJOTHYECKUX  METOJOB  SIBJSIETCS  BBICOKAs
YYBCTBUTEIHHOCTh HHIAUKATOPOB (TECT-KYJIBTYP) HE TOJIBKO K 3arpsi3HEHUIO0, HO U K
M3MEHEHUIO BCErO0 KOMIUIEKCA MPUPOJHBIX ToKa3zareneid. MHoOrue MHKPOOHBIC
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coo0uiecTBa ysA3BUMBI K IepenajaM TeMIeparyp, pPEe3KOM CMEHE OCBELIEHHOCTH,
€CTECTBEHHBIM KOJIEOAHUSM KHUCIOTHO-LIEIIOUYHBIX PEXKUMOB CPEIbl, 00ECIIEUEHHOCTH
KucaopogoM W Ap. Bce 3TO  co3maeTr  CIOXKHOCTH B OpraHu3aluu
MUKpPOOHOJIOTUYECKON MHIUKALMU, CHUKAET €€ MPAKTHYECKYI0 BOCTPEOOBAHHOCT.
JUis TpeoJloJieHUsl IEPEUMCIICHHbIX HEIOCTAaTKOB BHEAPSETCS  J1abOpaTOpHOE
OMOTECTUPOBAHUE TMPUPOAHBIX CyOCTpaTOB (BOJ, IIOYB, TPYHTOB) CIICIIUATLHO
CO3JaHHBIMH TECT-KYJIbTYpaMH, B Kaue€CTBE KOTOPBIX HCIOJIb3YIOTCS OTHOCUTEIBHO
KpYyNHbIE TpOCTEHIINe THAPOOMOHTHI, Hampumep nadHuU, crepmMa KpyHmHOTO
poraroro ckora W mnpoure. OAHAKO, Y4YWTBIBAs HMX YYBCTBUTEIBHOCTb K CpEIE
OoOuTaHMs, TECT-KYJIbTYphl CIOKHO IMOAJIEPKUBATh B AKTHBHOM COCTOSIHUM JaXX€ B
7a00paToOpHbIX ycHoBUSAX. JlIMTeNbHOE XpaHEHHE HE JAaeT IOJHOW TapaHTHH
Onaromonyuus Ouotectepa, ClieIoBaTeIbHO, 0ObEKTUBHOTO PE3yJibTaTa MPH OICHKE.
Kpome Ttoro, 3arparbl Ha o0ecnedyeHue HKHUZHECHOCOOHOCTH TECT-KYJIbTYp
CYILIECTBEHHO IMOBBIIIAIOT CTOUMOCTHBIE MOKA3aTEIN YKOJIOTMUYECKOU OLEHKH.

N3nosxeHHOe CBUIETENBCTBYET O HEOOXOAUMOCTH pa3pabOTKU O0JIee MPOCTHIX
M JIOCTOBEPHBIX METOJOB KOHTPOJS SKOJOTHUYECKHX MPOLECCOB B apeanax
TEXHOT€HHOM Harpy3Kd, MPUMEHUMBIX B MPHUKIAAHBIX OIICHOYHBIX H3bICKAHUSAX.
NMeHHO 3TO SBWJIOCH LEBIO HUCCIEAOBAHUS, PE3yJbTaThl KOTOPOTO MPEICTABIEHBI
Hxe. Llenb npeanosnarana penieHre Tpex BaXHEHIINX 3a/1ay:

1) monbop OHMOMHIUKATOPOB, OTBEUAIONIMX TPEOOBAHUSAM  MPUKIIAIHBIX
JKOJIOTMYECKUX U3BICKAHUM, B TOM YHUCJIE LEIH U 33a7a4aM MOHUTOPUHIA ITPUPOJHOU
Cpebl;

2) anpoOaruio HanboJIee MEePCIIEKTUBHBIX M3 HUX HA PErHOHABHBIX 00bEKTax
IPOU3BOJICTBEHHOIO MOHUTOPHUHIA;

3) pa3paboTKy aJNropuT™Ma peanu3anuu MeTo A OMOMHANKALIIH
NPUMEHHUTENBHO K PETMOHAIBHBIM 3KocucTeMaM [lepmckoro kpast.

Br160p mepcrneKTHBHBIX METOJI0OB OMOMHIUKAIIMK OCYIIECTBICH Ha OCHOBE
MPUHIMIIA HAWMEHBIIUX 3aTpar [ IMOJY4YeHUS JOCTOBEPHBIX pEe3yJbTaTOB,
JNOCTAaTOYHBIX ISl JKOJIOTMYECKOM OLEHKM TEXHOT€HHOM Harpy3ku. Kpome storo
YUHUTHIBAJIACH BO3MOKHOCTH BBIIIOJIHEHUS] HAONIOACHUI B TMOJEBBIX YCJIOBHUSX H
pexomMeHaannu MexayHapOAHOTO COK3a OHMOJOTHYECKUX HAyK, BKIIOUYECHHBIC B
nporpammy "buounaukaropsr" [22]. M3yuenue onbiTa OMOMHAUKAIIMY TTOKA3aJI0, YTO
JUIA ~ pelleHHusl TOCTaBJICHHBIX  3ajad  HauOosiee  TMEpPCHEeKTHUBHBL:  METOJ
OMOMETPUYECKOTO KOHTPOJS XBOMHOM 3€JIEHH M MHUKPOOMOJOTUYECKUH METOJ
MumycTtuHa [23].

Cytb MeTOJa OMOMETPUYECKOIO0 KOHTPOJISI XBOMHOW 3€JE€HM 3aKIIOYAcTCs B
OLlCHKe Mop¢domeTpuueckux mnokazarene xBou. OIyOJIMKOBaHHbIE paHee
pe3ynpTaThl  anpoOanuu  JaHHOIO METOJa Ha pa3HbIX XBOMHBIX  BHUAAX,
pacripoctpaHeHHbIX B Ilepmckom kpae [8-15], cBHAETENBCTBYIOT, YTO HaumboJjiee
MIOKa3aTeIbHBIM O0OBEKTOM OMOMETPHUYECKOTO KOHTPOJs siBisiercs: enb (Picea abies
furalensis) B cBi3m ¢ OCOOGHHOCTAIMH €€ XBOM M  IIOBCEMECTHOM
pacnpoCTPaHEHHOCThIO B 30HANBHBIX 3KocHcTeMmax. Eib TojiepaHTHa K cpene
oOuTaHMs, MO3TOMY MOXET MPOU3pacTaTh Ha Pa3HOOOpa3HbIX 31adoTonax. XBos y
HEe BeChbMa JIOJITOBEYHA, COXPAHSET >KU3HECTIOCOOHOCTh 4-7 iner. JlaHHbIi (akT
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BEChbMa BAXKEH, TOCKOJIBKY HYe€M JOJIbIIIE MPOAOHKUTEIBHOCTh JKH3HU XBOU, TEM
OOJIBIIIYIO MacCy 3arpsi3HUTENCH OHa HaKaruiuBaeT [2].

B pamkax wucciemnoBaHus TPENCTOSIO BBISIBUTH HaJU4HMe CBS3EH MEXAY
MOpP(OJIOTHUUECKUMU TapaMeTpaMH XBOM €M (JIJIMHA W Macca XBOUHKH) U
TEXHOT'E€HHON Harpy3KoM, UCIBITBIBAEMON 3KOCUCTEMOM. J[Jig 3TOoro ObUIM BHIOpAHBI
10 pernepHBIX y4acTKOB, PAacCIOJIO)KEHHBIX B CXOAHBIX MPUPOJIHBIX YCIOBHUSX — Ha
IJIaKOpax B THIMYHBIX JIECHBIX COOOIIECTBAaX I0KHOM TalTru, HICHTH(DHUIIMPOBAHHBIX
KaK eJIbHUKU KHUCIW4YHBbIE. PacTurenpHble COOOIIECTBA BCEX PEMEPHBIX yYaCTKOB
otHocarcs kK IV xmaccy Bospacrta, || GoHHMTETYy, HO PACIOJOKEHBI B YCIOBHUSX C
pa3HOM TEXHOTEHHOW HArpy3Kou, crenuduka KOTOpoHl 00ycloBieHa A0ObIYEH U
oboraieHrueM HCKOTIaeMbIX coJiei [5,17].

B cootBeTcTBUM ¢ M30paHHON METOJUKON HA PETEePHBIX YYaCTKax MPOU3BENICH
ot6op xBou enu. [IpoOwl oTOupanuchk ¢ 5 TunuuHbiX nepeBbeB Il spyca Ha ypoBHe
ITPYyId C 4YeThIpeX OKCHO3UIMOHHBIX TMOJOKEHUM, COOTBETCTBYIOIIUX FOYKHOM,
CEBEPHOM, 3amajJHOM M BOCTOYHOW dacTsM KpoHbl. [Ipu mpobGootOope cpesaniach
BETKa, BKJIOYaronias 4 roJoBbIX NPHUPOCTa, BKIIOYAs MPUPOCT TeKyllero rojga. B
7a00paTOPHBIX  YCIOBUSAX BETKM pacwieHsJach Ha OTHelbHbIE (parMeHTshl,
COOTBETCTBYIOIIME TOJOBBIM MpPUpPOCTaM. ['0/I0BbIE MPUPOCTHI C MSITH MOJIEIbHBIX
JI€PEBbEB O0BENUHSIINCH B €IMHYIO TTPOOY, sl KOTOPOU 3aMEePSITUCh: CPEIHSIS JTMHA
MPUPOCTa, KOJMYECTBO XBOMHOK, CpEOHSA JUIMHAa XBOMHOK. borjee moapoOHO
MeTorKa 00paboTKH MpoO XBoW OomyOIMKOBaHa paHee [5].

[TomuMo XBOM Ha pENEPHBIX YyYacTKax OTOMpaNIMCh NPOOBI TMOYB IS
7a00paTOPHBIX AHAIM30B HA COJIEP)KAHHE 3arps3HSIONIMX HWHTPEIUEHTOB B
KopHeoOuTaemMoM cioe. [lepedyeHb aHaNM30B BKIIOYAT CTaHJIAPTHBIE HOPMATHUBHBIC
MIOKAa3aTeld, B TOM YHUCJIE: TSDKEIIbIE METaJIbI, MBIIIBIK, HETEMPOIYKThI, OCH3MUPEH
[21]. JlomoJHUTENH,HO K HHUM, YYMUTHIBAas CHEUU(PUKY 3arps3HEHUs, BBINOJHEHA
OLICHKA COJIEBOM HArpy3ku IO CYMMapHOMY COJIEPKAaHUI0 TOKCHUYHBIX COJIEH.
Pesynpratel amanmuzoB mnepecumtansl otHocutensHO IIJIK m OJK [19,20] ¢
MOCJIEYIOIMM CYMMHPOBAaHUEM HAarpy3ku B COOTBETCTBHM C METOJMKOM pacyera
CTaHAAPTHOIO HOpMAaTUBHOro mokaszatenss Zc [21] u npeacraBnensl B Tabnuie 1.
Nudopmanus cuctemaTu3MpoBaHa B COOTBETCTBUU C IMOJIYYEHHBIMU JAHHBIMU IO
BO3pPACTaHUIO TEXHOTEHHON Harpy3Ku: pernepHble y4acTku 1 u 2 oTpaxkaroT (oHOBOE
COCTOSIHME TaeKHOW DKOCHUCTEMBbI, OHHM PACHOJOXKEHbI 3a IMpeAeiaMH apeayoB
TEXHOTE€HHOTO PaCCEUBAHMS; MPOYUE PEIIEPHBIE YUACTKH XapaKTEPU3YIOTCS pa3HbIMU
YPOBHSIMH TEXHOTEHHON HAarpy3Kd, B CyMMapHOM BBIPKEHUU KOJICOJIOIIEHCS B
npeaenax 3HadeHu Zc ot 2,1 go 7,5 (tabmuma 1).

AHanmm3 Moxy4eHHbIX MOP(HOMETPUUECKUX JAHHBIX OTICHKUA COCTOSIHHS XBOU Ha
pENEepHBIX YYacTKaX C pa3HbIM YPOBHEM TEXHOTCHHOW HArpy3KH CBHUICTEIIbCTBYET,
YTO [0 MEPE YBEIMYEHHUS HArpy3Kd HaAOIOAeTCsl 3aMeJICHHE pOCTa M Pa3BUTHS
xBoM. Tak, XBOs €M, OTOOpaHHAsi Ha YUCTHIX ()OHOBBIX PENEPHBIX Yy4acTKax, IO
MOpP(OJIOTUUECKUM TTOKa3aTeNsIM TEKYIIero mpupocta (CpeaHel JiIuHe XBOMHOK) B
cpenHeM B 1,3 pa3a MpeBOCXOJUT TAKOBYIO Ha ydacTKax 3arpsi3HeHus. [lanHoe
COOTHOIIIEHHE COXPAHSIETCS U B MOCJEAYIOIIME F0O/Ibl HA TPOTSHKEHUHA PACCMOTPEHOTO
4-nernero nepuona (tadi. 1).
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Tabmuna 1
bruomerpuueckue nokasatenu xpou Picea abies f.uralensis Ha penepHbIX ydyacTKax MCCISA0OBAHUS C Pa3HON TEXHOTEHHOM
HArpy3Kou

Cpennue 1 BEIOOpKH (5 1epeBbEB HA PENIEPHOM y4YacTKe) MOKa3aTeld COCTOSIHUS XBOU €T Ha pupocTax 1 — 4-ieTHero

v BO3pacTa
POBEHb
Howmep
TEXHOTEHHO | XBOS TEKYILETO MPUPOCTa 2-JIETHSS XBOS 3-1eTHssA XBOs 4-neTHAA XBOS
penepHo | .
ro 1 HATpy3iH, OO6muit OO0t Oo6mmit
B eqmHmnax | JimHa 3011b- JlnmHa Bec 3011b- JlnmHa 30i1B- JlnmHa 3011b-
ydacTKa 7 BEC BEC BEC
c XBOHUHK HOCTB, | XBOMHK | XBOH, HOCTB, | XBOHMHK HOCTBb, | XBOHMHK HOCTBD,
XBOH, XBOH, XBOH,
1, MM % 1, MM MT % 1, MM % U, MM %
MTI MI MI
11 0,140, 0,140, 0,160, 0,16+00
1 < 1,0 don P 0L 2,7 13+2 0L 3,0 13+2 0% 3,2 13+2 5 3,2
2 <1.0¢on | 14+3 0,10210 29 | 1542 0’16‘310' 31 | 15+2 0’13510' 31 | 1542 0’2%0’0 3,1
0,11+0, 0,13%0, 0,23%0, 0,23+00
3 2,1 8+2 oL 3,2 10+2 0L 41 10+2 0L 42 10+2 1 4,2
0,12+0, 0,13%0, 0,260, 0,27+00
4 2,7 10+2 0L 3,8 10+2 0L 41 10+2 0L 42 10+2 1 4,2
0,140, 0,15%0, 0,260, 0,26+00
5 3,2 11+2 0L 40 11+2 0L 41 11+2 0L 42 11+2 1 4,2
0,110, 0,170, 0,270, 0,27£00
6 4,1 11+2 oL 3,9 13+2 0L 3,9 14+2 oL 4,1 14+2 1 43
0,110, 0,24+0, 0,260, 0,26£00
7 43 11+2 oL 40 11+2 0L 43 11+2 0L 43 11+2 1 4.4
0,110, 0,210, 0,290, 0,29+00
8 49 10+2 oL 41 10+2 oL 47 10+2 oL 5,7 10+2 1 5,8
0,110, 0,150, 0,290, 0,29+00
9 49 11+2 oL 41 11+2 01 53 11+2 01 5,8 11+2 1 5,8
0,060, 0,100, 0,280, 0,28+00
10 7,5 9+2 0L 43 10+2 0L 53 10+2 0L 5,7 10+2 1 5,8

[Ipumeuanusi: Zc — cyMMapHBbIi 1T0Ka3aTens 3arps3HeHns [21]; + - cTaTUCTUYECKOE OTKIOHEHUE OT CPEHEN pacueTHON BEIMYMHBI
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OO1enpUHAThIE OLEHOYHBIE IOKA3aTeIN COCTOSHUSA XBOM (AJIMHA M BEC),
IpeICTaBICHHbIE B Tabiuue 1, A0OMOJHEHBl 30J1bHOCTBIO XBOW. Ilokazartens
30JIbHOCTH  XapaKTEPU3yeT COACPKAHME B HEHM MMHEPAIbHBIX XMMHYECKHUX
JJIEMEHTOB, B TOM 4YHCIJIE JJIEMEHTOB-3arpsi3HUTENECH. Pe3ynbrarsl ucciaenoBaHMs
[IOKAa3&JIM, YTO 30JIbHOCTb XBOM IIOJBEpPXKEHA BO3PACTHOM JUHAMUKE W
MPOMOPIMOHANIEHA €e MOP(POMETPUUECKUM XapakTepucTukam. Bo Bcex ciyyasx (Ha
BCEX pEMEepHBIX y4acTKaxX, BKIoUyas (JOHOBbIE) MMOKA3aTeIb 30JIbHOCTH BO3PACTAET C
Bo3pacToM XBou. HamGompIieil 301bHOCTH XBOMHAs Macca JIOCTHTaeT K 3-JIETHEMY
BO3pacty. Paznuuus B 3051bHOCTH 3-X U 4-7I€THEN XBOU HE3HAUYUTEIIBHBI.

M3MeHeHue 30JIbHOCTHU IO MEPE POCTA HArPy3KU MILTFOCTPUPYET puc. 1.

30JIbHOCTH XBOU Ha
7 / TOJIOBBIX MPUPOCTax, %:

6 .

/ 7 =l Teryuwem (ogHoneTt
5 $
. . . ﬁ OBYXNETHEM

m———TpeXNeTHEM

30bHOCTb XBOM, %
w IS
K\! /

===y eTblipexaeTHem

1| ¢ 3HadueHHne
mnokasareins Zc
(mo dakTuueckoi
BCIIMYNHEC

Homepa penepHbIx y4acTKoB Hal“pySKI/I)

Puc. 1. lunamuka 30ompHOCTH XBoM Picea abies f.uralensis Ha penepHbix yuacTkax ¢
pa3HOM TEXHOTE€HHON Harpy3Kou

Ha rpaduxax BUAHO, 4TO MOJO/as XBOsi, OTOOpaHHAs HA TEKYILEM T'0JIOBOM
MIPUPOCTE, HE pearupyeT Ha 3arpsi3HEHNE YBETUYEHUEM 30JIbHOCTH.

Jlaske TpyM MaKCHUMAaJIbHON M3 BBISABICHHBIX TEXHOT'CHHBIX HArpy3ok (Z¢=7,5)
30JJbHOCTh XBOM Ha TEKYyUIEM NPUPOCTE M3MEHWJIACh HE3HAYUTEIbHO, YTO
CBUJIETEIHCTBYET O HU3KOM YPOBHE aKKyMYJISIIIUHA B HEW TEXHO(DMIBHBIX JIEMEHTOB.
30JIbHOCTh XBOM 00Jiee CTapIIUX BO3PACTOB MPOMOPIIMOHAILHO YBEIHMYUBACTCS TIPH
pOCTE 3arpsi3HSIONIECH Harpy3Kd, npeBblmaromei 3HaueHuss Zc>4. Ilpu stom
30JIbHOCTh XBOM Ha MPUPOCTAX TPETHETO U YETBEPTOTO r0/Ia MPAKTHYECCKU OJIMHAKOBA
Y CYIICCTBCHHO BHIIIIC 30JIbHOCTH JIBYXJICTHEH XBOU (CM. pHCYHOK 1).

BrimensnoxkeHHOe CBUACTENBCTBYET, YTO JIJIMHA U Macca XBOU OOBEKTUBHO
OTpaXKaroT YPOBEHb TEXHOTEHHON HArpy3Kd Ha PacTUTENIbHOE COOOILECTBO U MOTYT
OBITb PEKOMEHI0OBAHBI JIJIs1 UCTIIOJB30BaHUS MPU MEPBUYHON OLIEHKE IKOJOTUYECKOTO
COCTOSTHUSI TIPUPOIHON CpeIbl AJIA OMpeAeNieHUs] dJIEMEHTHOTO COCTaBa Hambosee
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OTACHBIX, OWOJOTUYECKH AaKTUBHBIX 3arpsS3HUTENCH. YUUThIBas 3aBHCHUMOCTH
OMOreHHON KOHUEHTpAaIlMM TEXHOTEHHBIX 3JIEMEHTOB OT BO3pacTa 3€JIEHOM Macchl,
Ul 1esied OMOJIOTMYECKOW WHAMKALUMU HEO0OXOAMMO HCIOJIb30BaTh CTapErOIYIO
XBOI, HAUMHAS C TPEXJIETHETO BO3PACTA.

[ToMuMO OMOMETPHUUECKOTO KOHTPOJISI XBOMHOM 3€JIEHU Ha PETIEPHBIX yUacTKax
Ha MPOTSKEHUU TPEX BErETAIMOHHBIX CE30HOB MPOBOAMIACH MUKPOOMOJIOTUYECKAS
WHIUKAIUA JKOJOTMYECKOTO COCTOsIHMS To4B. [louBa sBiseTCs BaKHEUIIUM
WHTETPAJIbHBIM  KOMIIOHEHTOM JKocucTeMbl. I[loMuMO ocHOBHOW (QyHKIHM —
co37aHus OJIArONPUATHBIX YCIOBHM JIJIST pOCTa M PA3BUTHUSL PACTUTEIHLHOTO TTOKPOBA,
MOYBa BBICTYMAET CyOCTpaTOM, IMOTJIONIAOIINM 3arps3HSIONUE HHTPEAUCHTHl H
aKTUBHO MX MPEoOpasyIonuM 10 3KOJIOTHYECKH 0e30macHOro cocTosiHuA. JlaHHbIe
MPOLECCHl MPOTEKAIOT C Y4YaCTUEM IOYBEHHBIX MHUKPOOPTraHu3MoB. [Ipuyem, yem
aKTUBHEE PabOTAIOT MOYBEHHBIE MUKPOOPTAHU3MBI, TEM OBICTPEE OUMINAETCS MOYBa,
TO €CTh TEM YCTOWYMBEE DJKOCHCTeMa K TEXHOTeHHOW Harpyske. OcnalieHue
KU3ZHEJCATEILHOCTA TTOYBEHHBIX MHKPOOPTraHU3MOB O3HA4YaeT YTpPaTy CIOCOOHOCTH
MOYBHI K HEUTpaM3allMKM TMOCTYMAIOUMX B HEE 3arps3HUTENIEH U, TaKUM 00pa3oM,
yTpaTy 9KOCUCTEMON CIIOCOOHOCTU MTPOTUBOCTOSITh TEXHOT€HHOMY BO3JIEHCTBUIO.

buonornueckass akTUBHOCTh MOYBBI OINPEAEISIACh B TOJEBBIX YCJIOBHUAX 10
AKTUBHOCTHU Pa3JIOKEHUS] OPTaHUYECKOTO BeliecTBa (MeTol Muiryctruna) [23] Ha Tex
K€ PENEpHBbIX YYacCTKax, Ha KOTOPBIX OIEHUBAJIOCh COCTOSIHUE XBOHU €IIH
(cm. Tabmuiy 1). CyTh MeTOAa 3aKIIOYaeTcs B TOM, YTO B KOPHEOOMTaeMBIN CIOM
MOYBBl TIOMEIIAIOT CTEPUJIBHBIM KYCOK HaTypajdbHOM TKaHH (XJIOMOK, JIEH)
ONIPENECIICHHOIO pa3Mepa, 3allliThlii B KalpOHOBYK CETKy. JlnuTenbHOCTH
AKCIIO3UIINH OTMPENIETSETCS MPE/oiaraeMoil OMOJIOTMUeCKO aKTUBHOCTBIO TTOYBHI U
MOXET BapbUPOBATh OT HECKOJbKUX CYTOK JO0 HECKOJIbKHX MECALEB. 3aTeM
IJIAHIIETKA U3BJIEKAETCS, OUUILAETCS OT OCTATKOB IMOYBHI U OLICHUBAETCS HA TPEAMET
MUKPOOHOJIOTHYECKON JASCTPYKIMH 110 HATWYHUIO TSITCH, MTOTPHI30B WK Pa3pyIICHHUS
YY4aCTKOB TKaHW. YeM akThBHee padOTalOT IMOYBEHHBIE MHKPOOPTAHU3MBI, TEM
CUJIbHEE HApyLIEHA LIEJIOCTHOCTh TKAHH M, COOTBETCTBEHHO, BBIIIE YCTOWYHBOCTH
AKOCUCTEMBI K 3arpsi3HEHHUIO (puc. 2).

SV e R T . g* 2 £ s
a) ¢hoHOBas MOYBA 3a IMpeaAeIaMu 0) mouBa Ha 3arpsI3HCHHOM
ouara 3arpsi3HeHus y4acTKe

Puc. 2. CocTosiHue TKaHEBBIX IUIAHIIETOK MOCJE YKCIIOHUPOBAHUS B TOUYBAX C Pa3HbIM
YPOBHEM 3arpsi3HEHUS
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Henocratkom  gaHHOTO  MeTOja  SIBJISIETCS  OTCYTCTBUE — O(HUIIMAIBHO
YCTAHOBJICHHBIX HOPMATHMBOB KOJIMYECTBEHHOMW OLEHKH MHKPOOMOIOTrHYECKOM
aKTUBHOCTU NOYB. OJIHAKO JTAHHBIM HETOCTATOK JIETKO YCTPAHUM, €CIIU MOJYYEHHBIE
pe3ynbTaThl  MUCIOJB30BaTh €  y4eToM  KpurepueB  Munnpuponast PO,
PEKOMEHIOBAaHHBIX JJISI AKOJOTHYEeCKOW oueHku Tepputopuid [16]. Cornacno .11
tabmuibsl  3.3.1  JgaHHOrO JOKYMEHTa K  yIOBIETBOPUTEIBHOMY COCTOSIHUIO
DKOCHUCTEMY MOXHO OTHECTHM B CIllydasx, KOI/Ia CHM)KEHHE YPOBHS aKTHBHOCTH
MUKpOOHOM Macchl K (OHY HE MpeBHIIAeT BEIWYUHBI, KpaTHOW 5. To ecTs,
MIPUMEHUTENBHO K Pe3yjbTaTaM, MOJYYEHHBIM MPHU OLEHKE METOAOM MulycTuHa,
IJIOIIAlb COXPAHHOCTH TKAHEBOW IUIAHIIETKA HA YYAacCTKE 3arps3HEHUs I0JHKHA
COOTHOCUTBCS ¢ QoHoM kak 1:5 wu wmenee. Takum o00pa3oMm, OIlEHKA
MUKpPOOMOJIOTUYECKON aKTUBHOCTM TOYBBI METOJOM IUIAHUIETOK B COYETAHUHU C
kputepusiMu Munnpuponsl PO [16] no3BonseT Aath oQUIIMAIBHOE 3aKIIOYEHUE O
COCTOSIHUH SKOCHUCTEMBI.

Pe3ynpTaThl anpoOauuu MHUKPOOMOJOTUYECKOTO TECTUPOBAHMS COCTOSTHUS
MOYBEHHOTO TIOKpOBa C HCIOJb30BaHWEM KputepreB Munnpoasl P [16]
npecTaBjIeHbl B Ta0M. 2.

TabOmura 2
Pe3y.HBTaTBI OLICHKH MI/IKpO6I/IOJ10rI/ItIeCKOI71 aKTUBHOCTH I1OYB Ha PEHCPHBIX
y4acTKax
Muxkpobuonornueckas
YpoBeHb

. aKTHUBHOCTH IT0YB, B JOJIAX O1ieHKa COCTOSIHUS

Ne TEXHOT'CHHOM
COXPAHHOCTH TUIAHILIETKH 110 SKOCHUCTEMBI 110
pernepHoro Harpy3ku Ha
MIPEBBIICHHUIO HAJl POHOM KpUTEPUSIM
ydacTka KOCUCTEMY, B
* Cpennee 3a 3 rona Munnpuposl PO [16]
enuuuIax Zc N +
HAOJIIOICHUHA
1 <10 1,0 0,4 ®oHOBOE
3KOJIOTHYECKOE

2 <10 1,0 0,5 COCTOSIHUE
3 2,1 3,0 0,4 Y 10BIIETBOPUTENBHOE
4 2,7 3,6 0,4 3KOJIOTMYECKOE
5 3,2 4’9 0’3 COCTOAHHUEC
6 4,1 6,8 0,3
! 43 83 02 HeynosnerBopurenbHo
8 4,9 7,9 0,3 € PKOJIOTHYECKOe
9 4,9 7.4 0,1 COCTOSTHUE
10 7,5 9,7 0,1

®doHoBBIC 3HAUEHHUSI WHIUKATOpPA COCTOSHUS IMOYBHI (IUIOIIAJb COXPAaHHOCTHU
IIaHIeTk) npuHatel 3a 1,0 (cm. Tabnuny 2, penepusie yuactku 1 u 2). Ilpoune
MOKa3aTelIl COXPAaHHOCTU IUIAHIIETOK MEPEeCYUTaHbl OTHOCHUTENIBHO YKa3aHHOTO
(hOHOBOTO  COCTOSIHHMSIT W  BBIP@XEHBI MpeBbIIIEHUsIMU, KpaTHeiMU 3,0 — 9,7
(cm. Tabmuiry 2). Ilokazarenu CBHUIIETENBLCTBYIOT, YTO B YJOBJICTBOPUTEIHHOM
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HKOJOTUYECKOM COCTOSIHMM, XapaKTePU3YIOIMIUMCS TMPEBBINICHHEM Hajl (HOHOBBIM
yYpOBHEM, KpaTHbIM MeHee 5,0 pa3, HaxoAITCS NOYBBI, CYMMAapHOE 3arpsi3HEHUE
KOTOPBIX HE MPEBBIIIACT HATPY3KU MO Zc, JOCTUTAIOMIECH 4 enuHMI] (CM. TaOIuIly 2,
penepubie yuactku 3-5). Ilpu 3Hauenusx Zc cBoimie 4 (penepHbie yuacTku5-10)
HaO01aeTCs MO/IABJIEHUE MUKpPOOHOJIOTUYECKON aKTUBHOCTHU MOYB,
COMPOBOXK/IAIOIIECECS] CHIKEHUEM OHONMPOAYKIIMOHHBIX (PYHKIIMH TMOYBEHHOIO
nokpoBa. CorjacHo paHee TMpPEACTaBICHHBIM pe3yJibTaTaM OHOMETPUYECKOTO
TeCTUpoBaHUs (Tabi. 1) 3TO MNPUBOAUT K YXYAUICHUIO pPOCTa U Pa3BUTHS
PACTUTENHHOCTH, TAKUM 00pa30M, MEPEBOUT IKOCUCTEMY B HEYIOBIECTBOPUTEILHOE
AKOJIOTHYECKOE COCTOSIHUE C HAPYIIEHHBIM MOTEHIIMAIOM YCTOMUYUBOCTH.

Takum 00pa3om, pe3ysbTaThl UCCIEIOBAHUS MTOKA3IHA, YTO apOOUPOBAHHbBIC
METO/Ibl OMOJIOTUYECKON WHIMKAIIMKA BEChbMa TIEPCIIEKTUBHBI JIsI UCIIOJIH30BAHUS KaK
B CHUCTEMAaX TEKYIIEro KOHTPOJIS 32 COCTOSIHUEM MPHUPOJHON Cpelbl, TaK U IpHU
JOJITOCPOYHBIX HAOIIOJICHUSIX B paMKax IporpaMM MOHUTOpHUHTA. B mosyib3y 1aHHOTO
3aKJIFOUCHUSI CBUJICTEIILCTBYET UX OTHOCHUTENIbHASI HETPYJAOEMKOCTb U HATJISITHOCTh
pe3yJbTaToB, a TakKKe BO3MOXXHOCTh KOJMYECTBEHHOM OIICHKH COCTOSIHUS
KOHTPOJIUPYEMOU SKOCUCTEMBI.

[IpocThie W JErko OTCIEKUBAEMble MOPPOMETPUUYECKHE TOKa3aTeau
COCTOSIHUSI XBOU €I OOBEKTHUBHO OTPAXKaIOT YPOBEHb TEXHOTCHHOW HAarpy3ku Ha
pPacTUTENIBHOE COOOIIECTBO. YUMTHIBAsE 3aBUCHUMOCTh OMOT€HHOW KOHIIEHTpaIUu
TEXHOTEHHBIX AJIEMEHTOB OT BO3pacTa 3€JeHOW MacChl, NSl IeJiel OMOJIOTrHYecKOoM
WHJUKAIMKA HanOoJIee MOIX0UT CTaperoIiasi XBOs, HAUYMHAs C TPEXJIETHETO BO3pacTa.
[Ipu HanMuUUKU TEXHOTEHHON HArpy3KH 4eM OOJIbIlle BO3PACT XBOM, TEM BBIIIC B HEH
KOHIIEHTpalusl  3arpsA3HSAIOMIMX ~ WMHrpeAueHToB. IlomMuMo  paccMOTpeHHBIX
MOP(POMETPUUYECKUX TIOKa3aTelied paHee HamMu ObUI anmpoOMpOBaH IMOKA3aTelNb
OXBOEHHUSI TOJOBOIO IPUPOCTA, HCIOJIb30BAaHWE KOTOPOTO B CHUCTEME KOHTPOJIS
COCTOSIHUS IPUPOTHOM CPEIbl TAKIKE MPEACTABIISIETCS MEPCIIEKTUBHBIM [2].

Metoasl OMOTOTMYECKON WHIUKAIIMKM TIO3BOJISIIOT OIIEHHWBATh HE TOJIBKO
TEKYIIEe HSKOJOTUYECKOE COCTOSIHUE TMPUPOAHBIX KOMIIOHEHTOB, HO M HX
YCTOMYUBOCTb K TEXHOTC€HHOMY BO3JIEUCTBUIO, a TakKe MPOrHO3UPOBATH
CIIOCOOHOCTh ~ HApyIIA€MbIX JIKOCHUCTEM K €CTECTBEHHOMY BOCCTaHOBJICHUIO
MpUPOAHOTO cocTosiHus. Hambonee mNepCreKTUBHBIM JJisl 3TOTO MPEJICTABISETCS
METOJ OIICHKH MHKPOOHOJIOTHYECKOW aKTMBHOCTH TOYB. Vcmonp3oBaHHWE JaHHOTO
METO/Ia TMO3BOJUT O0Jiee palMOHAIBLHO OPraHMU30BaTh PabOTHI MO PEKYJIbTUBALMU
HapylIaeMbIX 3eMeJib Ha y4acTKaX JESITeIbHOCTH TOPHOMPOMBIIUICHHBIX OOBEKTOB.
B Hacrosiee BpeMs BOIPOCH PEKYJbTHBAIMM HAa HUX pemarTca 0e3 ydeTa
(aKTHUECKOTO COCTOSIHUS 3€Mefib, 0€3 OLIEHKH CIIOCOOHOCTH MOYB K €CTECTBEHHOMY
BOCCTaHOBJICHHIO, MIOTOMY 3a4acTyl0 000padyMBarOTCsA JOMOJHUTEIbHBIM YyIIEepOOM
IPUPOJIHOM Cpele.
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T.!. KapaBaeBa, B.I1. Tuxonos, E.A. MeHnbmIuKkoBa
EctecTBEeHHOHAYUYHBIN UHCTUTYT, llepMCKuil TOCYy1apCTBEHHBIN
HallMOHAJIBHBIA HCCIIEI0BATENBCKAN YHUBEPCUTET

METOJIMYECKHUE NOJIXO/bI K OLIEHKE COCTOSIHUSI TPUPOTHOM
CPEJbI TPM MTHKEHEPHO-DKOJOTMUYECKHUX U3BICKAHUSIX

B yenax axmyanuzayuu HopmMamueHuvlX OOKYMEHMOS NO  UHIHCEHEPHO-
IKOJIO2UHECKUM  U3LICKAHUAM —PAcCMAmpUu8aromcs memoouyeckue nooxoovl no
000CHOBAHUIO ~ 2paHUuy  Meppumopur  Npo8edeHUsi  U3bICKAHUU, K  8blOOpY
UHMeSPanbHblX  noKazameneu COCMOAHUSL KOMNOHEHMO8 HNPUPOOHOU  Cpeobl,
NPOCHO3UPOBAHUIO USMEHEHUs. cPedo0bpasyouux yHKyui Gumoyeno306 u noyssl 8
pe3yibmame 8030eUCMBULL NPOEKMUPYeMbiX 00beKMO8.

Knroueswvie cnosa: unoicenepno-skonocuieckue UsblCKaHus, OYeHKa coCmosHusl,
meppumopusl U3bICKaHUtl, UHmMezpaibHbvle NOKA3amenu, NPOSHO3UPOBAHUe USMEHEHULL
NPUPOOHOLL Cpeobl.

T.l. Karavaeva, V.P. Tichonov, E.A. Menshikova
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METHODOLOGICAL APPROACHES TO THE ASSESSMENT OF THE
ENVIRONMENT STATE FOR ESIA

The authors propose the updating of the regulatory documents on
environmental and social impact assessment (ESIA), methodical approaches to
justification of the boundaries of research. The authors also propose the integral
indicators of the state of environmental components and prediction of changes in the
functions of phytocenoses and soils the impacts of designed objects.

Keywords: engineering-ecological surveys, assessment, territory studies,
integrated indicators, forecast changes in natural environment.

Beenenne

NHXKeHepHO-IKOJIOTUYECKUE  U3BICKAHUS  BBITIOJHSIOTCS  JUISI  OLICHKHU
COBPEMEHHOT'O COCTOSIHUSI U TTPOTHO3a BO3MOKHBIX U3MEHEHUN OKPYXAIOLIEH CPe/Ibl
o/l BJIMSHUEM TEXHOTCHHOW Harpy3ku Mg JKOJOTHYECKOTO OOOCHOBAHMS
CTPOUTEIHCTBA W HWHOM XO3SMCTBEHHOW [EATEIbHOCTH M HMMEIOT BBIPAKECHHYIO
NPUPOAOOXPAHHYIO HarpaBieHHOCThb. [lomydeHHas uHpoOpMalus OO0KHA OBITH
JOCTATOYHOU JUIsl DKOJIOTMUYECKOW XapaKTepUCTUKH TUIONIAAKU (TOJOCHl TPacChl)
MIPOEKTUPYEMOI'0 OOBEKTA U MPOTHO3HOW OLEHKH OKHUJIAEMOI'0 €ro BO3JAEHCTBUSA Ha
OKPYXaIOIlyl0 Ccpeay npu ero crpoutenscTBe. [Iporpamma HH>KEHEpHO-
HKOJIOTMYECKUX M3BICKAHUN JOJDKHA COJIEp:KaTh 0OOCHOBAHUE TPaHUIIbI TEPPUTOPUU
M3BICKAaHUM U MPUHUMAEMBIX METOJ0B MporHo3a [9]. CyliecTBEeHHbIM METOIMYECKUM
HEJ0CTaTKOM HOPMATHUBHBIX JJOKYMEHTOB MO MH>KeHEepHbIM u3bickanusm CIT 11-102-
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97 [8] u CI147.13330.2012 [9] siBnsieTcst TO, YTO OHU HE OMPEICIIAIOT TEPPUTOPHIO, B
npeaenax KOTOpou JOJKHBI POBOJAUTHCS W3BICKAHMS, HE JAIOT YKa3aHUW, IO KaKUM
MOKAa3aTeJIsIM CIIEAYET OLEHUBATh COCTOSTHUE OMOTUYECKUX KOMIIOHEHTOB IIPUPOAHON
CpeAbl U BBINIOJHATH IPOTHO3 BO3MOKHBIX U3MEHEHHUI BCIIEICTBUE BO3JCHCTBUN OT
MIPOEKTUPYEMOT'0 0OBEKTA.

OO60cHOBaHME U BBIOOP TEPPUTOPUHU MPOBEACHUSI MHKEHEPHO-IKOJIOTUYECKUX
M3bICKAHUW OTHOCATCSA K BAXKHEWIIUMM 3aJadyaM WCCIECIOBAaHUM W ONPEHAEISAIOT
KaueCTBO W MPEJICTAaBUTEILHOCTh PE3yJIbTaTOB, HEOOXOAUMBIC U JOCTATOYHBIC BUIBI
u o0beMbl paboT, pa3MelleHHWe MYHKTOB HAOJMIOACHUA Ha OCHOBHBIX IYTSX
MHUTpalliH, apeajax U MOTOKaX pacCesiHusl U aKKyMYJISIIUU BEIIECTB-3arpsA3HUTEINCH,
COOTHOIICHHE CTEMEeHH OXKUAAEMOI'O BO3JEHUCTBUS M YCTOMYMBOCTH BbIOpaHHOU
TEPPUTOPUH. AHAIN3 PE3YJIbTATOB HWHXKEHEPHBIX H3BICKAHUI TMOKAa3bIBAET, YTO
TpaHUIIBl  TEPPUTOPUU U3BICKAHWM  BBIOMPAIOTCS MPOU3BOJIBHO, 0€3 ydeTa
0COOEHHOCTEW MPUPOIHBIX YycIOoBUU naHamadTa, B Mpeaenax KOTOporo OyayT
MPOSIBIIATHCS TTOCEACTBUS TUIAHUPYEMOU NIeSITEIbHOCTH. YacTo Ha SKOJIOTMYECKUX
KapTax B Tpapuyeckod YaCTM TEXHUYECKOTO OT4YeTa TPaHMIBI TPOCTO HE
MOKA3bIBAIOTCS, & B TEKCTOBOM YaCTU OTMEYAIOTCS TOJILKO MYyHKTHI 0TOOpa mpo0d. B
JIPYTUX cliydasix, 0e3 BCAKOro OOOCHOBaHMS, IpaHUIla M3bICKAHUN MPOBOJUTCS Ha
PaBHOM pPAacCTOSIHUM BOKPYI OOBEKTa MPOCKTUPOBAHUS WM PEKOHCTPYKIMU. B
pe3yibTaTe M3BbICKaHUSI MPOBOJISATCS B IpejeiaXx HEKOM reoMeTpUudecKou (Urypsbl,
OUYEpPUYCHHOU Ha KapTe. 3aKOHOMEPHOCTU (DYHKIIMOHUPOBAHUS MPUPOTHON Cpeabl HE
MOJYMHAIOTCS M HE YKIAAbIBAIOTCA B TeOMETpuyeckue (OpMbI — BO3HUKAET
OUYEBHJIHOE TMPOTUBOPEUHE B CBS3U C (HOPMAIbHBIM BBHITIOJHEHUEM HW3bICKAHHM.
buoreoneHo3pl W 3KOCUCTEMBI TEPPUTOPUM HMCKYCCTBEHHO PAaCUJICHSIOTCS Ha
(dbparMeHTbl, MO0 KOTOPHIM OIIEHUTh YCTOWYMBOCTH U JIaTh KaYECTBEHHBIN IMPOTHO3
MU3MEHEHU HEBO3MOKHO.

Metoauyeckoe 0OOCHOBaHUE TPAHUI] MPOBEACHUS WHXKEHEPHBIX HM3bICKAHUI
HE pa3paboTaHO | SIBISIETCS TIPEIMETOM MCCIICIOBAHMS, OTPAKCHHBIM B CTAThHE.

[InaHupyeMoe pa3BUTHE TEPPUTOPUU WM CTPOUTEIHCTBO MPOMBIIUICHHOTO
00bEKTa NPEANOJIaraloT MPEIBAPUTEIIBHOE HW3YyUYEHHE CBOMCTB KOMIIOHEHTOB
MPUPOJHONU CpeAbl JIOKAIBHBIX T€OCHUCTEM B COCTABE HHIKEHEPHO-IKOJOTMYECKUX
W3bICKAaHUWA B LESAX MPOTHO3MPOBAHUS BO3MOXKHBIX BO3JCHMCTBUU W MOCIIEICTBUN
HaMe4aeMo#l JeSTEIbHOCTU. B 3KOJIOrHYeCKOM OTHOIIEHUU JIOKAJIbHbIE T€OCUCTEMBbI
COOTBETCTBYIOT OuoreorneHo3aM. MeToauKa OIEHKH COCTOSIHUS OHOIreolleHO30B
SBJISIETCS BAXKHEHIIECH TEOPETHUYECKOW M MPAKTUYECKOM 3aJayeli COBPEMEHHOCTH.
AHaIM3 JHUTEPATYphl MOKAa3bIBAET, YTO HCCIEIOBATENHN OIMUCHIBAKOT CTPYKTYpPY
OMOreoIIeHO30B, MPUYMHBI W TOCJHEACTBUS W3MEHEHUH OTAENbHBIX KOMIIOHEHTOB,
CTENEHb AaHTPONOrE€HHOTO HAapYIIEHHUs, HO SKOJOTWYECKH Haubojaee BaKHbIC
(byHKIIMOHATBHBIE XapaKTEPUCTUKH MPAKTUUECKU He u3ydaroTcs [15, 20, 21].

[IpobGnema sKcmpecc-OleHKH Ccpeaooopasymmx GyHKIHA OHOTEOIICHO30B
MIPU  MHAKEHEPHO-IKOJIOTUYECKUX H3BICKAHUSX CTaBUTCA BIEpBbIe. B  ycnoBusx
OTPaHUYECHHOTO BPEMEHU Ha MPUKIIA/IHBIEC UCCIICIOBAHUS MTOTYUYEHHE «MTHOBEHHOTO»
CHUMKa (DYHKITMOHAJIBHBIX XapaKTEPUCTHK MPHUPOTHOU CpeAabl METOJAMYECKH HE
paspabotrano. B craThe paccMaTpuBarOTCS METOAMYECKHE TMOIXOIbI K OIICHKE
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(YHKIIMOHATLHOTO ~ COCTOSIHMSI  OMOTEOIIEHO30B HAa  OCHOBE  WHTETPAbHBIX
MOKa3aTeIeH.

MHorosieTHsisi MpakTHKA MPOBEACHUS TOCYAAPCTBEHHBIX AKOJIOTHUECKUX
AKCIIEPTU3 TMPOEKTHOM JIOKYMEHTAllMd ITIOKAa3bIBAE€T, YTO IPOTHO3 COCTOSIHUS
CIIOKHBIX TMPUPOJHBIX CHUCTEM IIPU OKCIUIyaTalldd MPOMBIIUICHHBIX OOBEKTOB
MPaKTUYECKU HE BBIMOJIHAETCA. B MaTepuanax W3BICKAHUM OTCYTCTBYET OOBEKT U
MPEIMET MPOTHO3a, CPOYHOCTh U METO/Ibl TPOTHO3UPOBAHUSA, BEPOATHOCTHAS OLICHKA
JIOCTOBEPHOCTH U TJIaBHOE — (PyHIaMEHTaJIbHBIE JKOJOTHYECKHUE 3aKOHOMEPHOCTH
pa3BUTUS MPUPOJHBIX KOMIIOHEHTOB M BCE€M TIE€OCHCTEMBI B ILEJIOM, KOTOPBIE
SIBJISIIOTCA ~ OCHOBOM  TMIPOTHO3WPOBAHHUS ~ W3MEHCHUW  MPUPOJHOU  CPEIBI.
Meronuueckue mNOAXOAbl K CTPYKTYype UM NPEAMETY IPOTHO3UPOBAHUS IIPU
MIPOBEICHUH WHKEHEPHO-IKOJIOTHYECKUX H3BICKAHUN OOCYXTAIOTCS B HACTOSIICH
CTaThe.

Teopernueckne OCHOBbI T€OCHCTEMHOM M 3KOJOTHYECKOH OLEHKH
COCTOSIHUSA NPUPOIHOI Ccpelbl

Mertonuueckoe 000CHOBaHUE BBIOOpA TEPPUTOPUH WHKCHEPHO-
JKOJIOTUYECKUX M3BbICKAHUN CJIEAYEeT MPOBOJUTH HAa TE€OCHUCTEMHOM OCHOBE.

I'eocuctema — »93TO0 mnpupogHO-TeorpadUuecKue €IUHCTBA BCEX BO3MOXKHBIX
KaTeropuid, OT IUIAaHETApHOM TreocUucTeMbl (reorpauyeckoil cpeibl B IEJIOM) 10
AIIeMEHTapHON r€0CHUCTEMBI (paun). ['eocucrema onpeaensieTcs

IIPOCTPAHCTBEHHBIMU TPAaHULAMHA M B3aUMHBIM PaCIIOJIOKEHUEM (CTPYKTYpOil)
KOMIIOHEHTOB IPUPOJIHOMN Ccpefibl, QYHKIMOHAIBHBIM 3HAYEHUEM KOMIIOHEHTOB, T.€.
ABJIIETCS ~ MPOCTPAHCTBEHHO-(QYHKIMOHANbHOM. Hambonee ueTkue TrpaHHULBI
IEOCUCTEMBI ONpEAeAoTCa (pakTopamMHu, KOTOpblE CaMHU OTJIMYAOTCS OO0JbIION
YCTOMYMBOCTBIO, KOHCEPBAaTUBHOCTBIO M  CBsSI3aHBl C  TIE€OJIOTMYECKUM U
reoMop(ooruueckuM CTpOEHUEM JaHamadra, HanmpuMmep, IpaHula BOJOpa3aeia.
Mexly KOMIIOHEHTaMU T'€OCUCTEMBI CYLIECTBYIOT HE IPOCTO OTHOIICHHWS, CBS3H,
B3aUMOJICHCTBHS, HO M B3aUMOOOYCIIOBIEHHOCTb;, 3TO OOCTOSITENLCTBO JaeT
OCHOBaHUE OTHOCHUTH T'€OCHUCTEMBI K KATETOPUU HAnOOJIee CI0KHO OPTaHW30BaHHBIX
JETEPMUHUPOBAaHHBIX cucteM [10].

I[Ipy  nmpoBeneHMM  HMHXKEHEPHO-3KOJIOTMUECKMX  M3BICKAHMM  BBIOOp
reOCUCTEMHON eAMHUIIBI aHAmadTa, B Ipeaenax KOTOPOid MPOEKTUPYEMBI 00BEKT
MOXET OKa3bplBaTh BO3JACHCTBHE HA KOMIIOHEHTHI IIPUPOJHOW CpEIbl, HMMEET
NPUHLMIIMANBHOE 3HaueHHe. Takas CTpyKTypHas €IuHUIAa JOJDKHA OBITh OOJIbIIE
IUIOLIAAM 3€MEJIBHOTO U TOPHOTO OTBOJOB M 30HBI HEMOCPEACTBEHHOTO BO3JACHCTBUSA
O00BEKTa Ha OKPYKAWOIIYK Cpeay, IOCKOJIbKY KOMIIOHEHTBbl MPUPOJHONW Cpelbl
OPWICTAIOIMX TEPPUTOPUNA  HAXONATCS BO B3aUMHOW CBSI3M U ONPENEISIOT
YCTOWYMBOCTb I'€OCHCTEM K BHEIIHMM Harpyskam. OKOJOTMYecKas YCTOMYHBOCTH
TEPPUTOPUH, OLICHUBAEMasl IIPU H3BICKAHUAX, ONPEHEIACTCS HE TOJIBKO IMPSMBIM
BO3JICHCTBHEM OO0BEKTAa HAa KOMIIOHEHTHI NPUPOJHOM Cpelbl M HX OTBETHOM
peakiued, HO W BIMSHUEM KOMIIOHEHTOB Ha TpaHC(HOPMAILMI0 TOCTYMHAIOMIMX B
OPUPOJHYIO  Ccpely 3arpsi3HeHui (pa30aBisiomias CIIOCOOHOCTb — NPUTOKOB,
BOJIHOpETyJIMpYIoLIast pojib jeca U T.11.). CoxHoe ypoduIile B BUJE BOJAOCOOPHOTO
OacceiiHa Manoil pekw, B IMpeaenax KOTOPOro IUIAHUPYETCS pa3MelleHHe
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IUIOUIAIHOTO  MPOU3BOJACTBEHHOTO O0BEKTa, HAWIydIIUM o00pa3oM OTBEYaeT
TEOPETUIECKIM W METOJUYECKUM IOJOXKEHHUSIM T€OCHCTEMHOIO TOAX0Aa K BBIOOPY
TEPPUTOPUHU TIPOBEICHUS MHKEHEPHO-IKOJIOTUYECKUX M3BICKaHW. B mpakTuueckom
IJTAHE 3TO JIOTHYECKU TOHSATHBIC €CTECTBEHHBIC TPAHMIIBI, XOPOIIO OTpaKaeMble Ha
KapTorpadguueckoM MaTepuaie.

Peunple OacceiHbl XapaKTEpPU3YIOTCS YIOPSIIOYCHHBIMH, MPOCTPAHCTBEHHO
OpraHW30BaHHBIMHA MaTepPUATBHBIMH M SHEPTCTHUYCCKUMHU MOTOKAMH: B X Tpejesax
I[EJIECO00Pa3HO M3y4aTh KakK CTPYKTYPHO-(DYHKIIMOHAIBHYIO OPTaHU30BAHHOCTH
MIPUPOHBIX HIKOCUCTEM, TaK U OIICHUBAThH PE3YJIbTAThl aHTPOIIOTEHHOTO BO3ICUCTBUS.
Bce mpoTtekaromue mpoiiecchl Ha TEPPUTOPUN PEUHBIX 0ACCEHHOB B3aMMOCBSI3aHBI,
YTO TMO3BOJIIET OTHOCUTh MX K TEPPUTOPHAIBHBIM TeocucTeMaMm. BomocOopHbie
0acceilHbl OTIMYAIOTCS COOCTBEHHBIM CIeU(PUIECKUM pernbedoM, TeOJTOTUYECKUM
CTPOEHHEM, IUIOMIAbI0, BOJHOCTHIO, MHKPOKJIMMATOM, KOTOPHIE OMNPENEISIOT
NOTEHIIMAJbHBIE 3amachbl BJard, BEIUYMHBI CTOKA, TEPEMEIICHUsS TBEPIOTO
MaTepuaga, a 3TO, B KOHEYHOM HWTOTe, BIUsAET Ha (HOPMHUPOBAHHE MOYBEHHO-
pPacCTUTEIHLHOTO TIOKPOBA U KUBOTHOTO MHUPA, a TAKKE HA YCTOWYMBOCTH T€OCHCTEMBI
K BHEIIHMM BO31eHCcTBUAM. Ha Bomopazaemax (opMHpyeTCss MOBEPXHOCTHBIM H
MOJI36MHBIN CTOK BOJIbI HA HHYKEPACTIONIOKEHHBIE CKJIOHBI | J1ajie€ Ha HaIOWMEHHBIC
peunble Teppacbl. [lo myTu TpaH3uTa CTOK BOJABI TPAHCPOPMHUPYETCS M MOXKET
MOJIBEPraThCs BO3JCHCTBUIO TEXHOTCHHOTO 3arps3HEHHs] OT MPOU3BOICTBEHHBIX
00BEKTOB Ha CKJIOHE OacceitHa. B 3aMbIkaromieil yactu 6acceiina, rjae OCHOBHAs peka
CIIMBAETCS C PEKOW-IPUEMHUKOM CTOKa, BO3JCHCTBHE MOXKET 3HAYUTEIHHO
CHUKAThCS 32 cueT pa30aBlieHUs MOBEPXHOCTHBIM U MOA3EMHBIM CTOKOM C JAPYToro
CKJIOHa, HE  TMOABEPKEHHOIO  BJIMSHUIO  TIPOU3BOJCTBEHHOTO  OOBEKTA.
KoMneHcaloHHble BO3MOXHOCTH TE€OCHUCTEMBl Ha BBIXOJE M3 pEeYHOro OacceiiHa
MPOSIBJISIIOTCS. B TOJHOM Mepe, a CTENeHb CHUXEHUSI TEXHOTEHHOTO BO3JEHCTBUS
3aBHCHT OT SKOJOTHYECKON €eMKOCTH BCETO MPUPOAHOTO KOMIUTIeKca. Takum oOpazom,
BCE TMOTCHIMAIFHO BO3MOXHBIE BO3ACHCTBHS TMPOM3BOACTBEHHOTO OOBEKTa
JIOKAJIM3YIOTCS B TIPEJesiax BOJOCOOPHOTO OacceiiHa M He pacmpOCTPAHSIOTCS 3a €ro
mpeneibl. 3ajgada  AKOJIOTMYECKOTO OOOCHOBAaHUS HAMEUaeMOW JEeSTEIbHOCTH
3aKJIFOYAETCS B OLICHKE JONMYCTUMOCTH OKAa3bIBAEMBIX BO3JICHCTBUM U IOCIJIEICTBUU
Ha BOJAOCOOpHBIN OAacCeiiH OCHOBHOM pekH. Pe3ysbTaTbl MHKEHEPHO-IKOJIOTMYECKUX
U3BICKAaHUN J1al0T BO3MOXKHOCTh apTyMEHTHPOBAHO MPOBECTH TaKyl0 OIICHKY B
npeneax CTPyKTypHOUW eTUHUIIB TaHmadra.

[TpuponHbIi KOMIUIEKC B BUIE BOIOCOOpHOTO OacceiiHa pekw, B Ipenaeiax
KOTOPOTO TUTAHUPYETCS pa3MelIeHUE PONU3BOJACTBEHHOTO 00BEKTa, CIEAYET CINTATh
TEPPUTOPHEH MPOBEICHUS WHKEHEPHO-IKOJIOTUYSCKUX U3BICKAHUH IS TUTOIIATHOTO
obonekra (puc. 1) [14, 27].

XapakTepucTuKa COCTOSIHUS MPUPOIAHON Cpellbl B Mpelenax BOAOCOOPHOTO
OacceliHa U IPOTHO3 €€ U3MEHEHUS B CBSI3U C HAMEUAEMOM JIEATENbHOCTBIO SBISIOTCS
MPEAMETOM WHKEHEPHO-IKOJIOTUIECKUX U3BICKAHHM.

OcoOeHHOCTH CTpOCHHS U (PYHKIIMOHUPOBAaHUA OHOChEpHl OINpenesioT
Ka4yeCTBO JKU3HU Ha KOHKPETHOM TEPPUTOPUH, B HACTHOCTH CPEA000pa3yIOIIyI0 pOJib
30HAJILHOTO OWoreoleHo3a. bHoreomneHo3 — 3TO OMHOPOJHBIM YYaCTOK 3EMHOM
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MMOBEPXHOCTH C OMNPEACICHHBIM COCTABOM JKMBBIX OpPTraHU3MOB (OMOIIEHO3) W
OTIPENICICHHBIMU YCJIOBUSMH Cpeibl oOuTaHus (OMOTOI), KOTOpbhIE OOBEIUHEHBI
OOMEHOM BEIIECTB W DHEPrMM B IICJIOCTHBIA NPUPOIHBIA Komiuieke [19].
Cpenoobpasyromias (QyHKIHS OHOTEOLIEHO30B 3aKJIIoUaeTcss B IMPeoOpa3oBaHUU
(GU3UKO-XMMHUYECKUX TapaMEeTpOB Cpeldbl B YCIOBHUS, OJarompusTHBIC IS
CYIICCTBOBaHMSI ~ XHUBbIX  OpraHm3moB.  COCTaBHBIMH  YacTsAMH  OOIIeH
cpenooOpasyromet pyHkuM, HanOoiee BaKHBIMU B DKOJIOTHYECKOM OTHOIICHUH,
SABJISIFOTCS ~ (DYHKIIMUM TPOAYIHUPOBAHUS M JCCTPYKIIMM BEIIECTBA, a TaKXKe
OMOTe0XUMHUYECKOTO 0OMEHA, OTIPELIISIIOITNE KPYTOBOPOT XKM3HU Ha 3eMIIe.

* 1
1 -~ ~ =3
L .. . Oﬁ‘beKT 1 \i
i 725 == 3 poexinposatitn

Puc. 1. Tepputopusi HHKEHEPHO-IKOJIOTUYECKUX U3bICKAHUI

Bce sty pynkumn — pynaamMeHTaabHOE OTpa)KEHUE HBOJIIOLIMOHHOIO MpoIiecca
— CBOMCTBEHHBI JIIOOBIM 30HAJIBHBIM OHOTreoleH03aM Ouochepbl, XapaKTepU3yIOT
KauecTBO M ATall pa3BUTHs OHMOTEOIEHO30B, MOTYT OBITH JOCTOBEPHO OILICHEHBI
IIPSMBIMU U KOCBEHHBIMH METOJAMH B COCTABE WHI)KCHEPHBIX M3BICKAHUMU, a UX
Pa3BUTHE MO/ BIUSHUEM IIPUPOIAHBIX U TEXHOICHHBIX IIPOLIECCOB IIPEACKA3AHO.

COaaHCUPOBAHHOCTh PA3BUTUSL OMOrEOLIEHO30B M3y4yallach COTPYIHUKAMHU
MHCTUTYTa Teorpaguu Poccuiickoll akageMuu HayK, KOTOPBIMU MPEIIO0KEHBI
TEOPETUYECKME  OCHOBbI ~ KAUYeCTBEHHOM W  MOJYKOJIMYECTBEHHOW  OLIEHKHU
YCTOWYHMBOCTH CIIOKHBIX CHUCTEM, n3noxeHHbie B Web-arnace «Poccust kak cucremay
[2]. ITo pe3ynbrataMm paboOT chenaaH BBIBOJ, YTO YCTOMYMBOCTH MPUPOJIHBIX CHUCTEM
OTIpe/IeNsAeTC TpeMsl TpynrnaMu HapaMeTpoB — 00beMOM (OMOMaccoil Ha3eMHBIX
pacTeHuii), NPOAYKTHUBHOCTHIO (CKOPOCTBIO CaMOBOCIPOM3BOJCTBA  BEIIECTBA
CUCTEMbl) U CTPYKTypHOH cOanaHcupoBaHHOCThIO. IlpogyunupoBanue — 3TO
(GyHKIMOHANbHAS XapaKTePUCTHKA MHTETPAJIbHBIX YCIOBUH Cpellbl OMOTeoleHo3a, a
He apudmeTrnyeckas cymMma IOKa3aTeled OHOMacchl, BHUJIOB PACTUTEIBHOCTH,
JPEBECHBIX SPYCOB, BEIMYMHBI YBIAKHEHHUS IIOYBBI, €€ MEXAHUYECKOIO COCTABa,
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KOJMYeCTBa rymyca u T.I1. MccrmemoBaTenssMu yCTaHOBJICHA 4YeTKAas TEHJICHIIUS
CHUKEHUsT (pyHIaMeHTanbHOU cpenooOpasyronieil (GyHKIMU OHOreOlleHO30B M X
YCTOMYMBOCTH K  BHEHIHUM  BO3JEHCTBUSIM B pE3yJbTare  YMEHbILICHUS
JeconpoAyuupyrommx  1iomaael. TexHoreHHas  ¢parMeHTanuss  OHOTONOB
OJIOKUPYET BOCIPOM3BOJICTBO OMOIICHO30B, pa3pyliaeT MX CyOCTpaT — MOYBEHHBIN
MOKPOB M HW3MEHSET HalpaBlICHHWEe MUTPALUOHHBIX TIOTOKOB BemlecTBa. I[lpu
(dbparMeHTaIMM COKPATHUBINASCS IUIONIAIb MECTOOOUTAHUN 00ECIIeUnBACT MCHBIIUN
pasMep TOMYJSIUNA, KOTOPBI MOXET OBITh HUXKE KPUTHYECKOro 3HadyeHus. B
MaKCHUMaJbHOW CTENeHU (PparMeHTanus BO3JCUCTBYET Ha COCTOSHHUE MOITYJISIIHIA
MO3THECYKIIECCUOHHBIX ~ daudukaTtopoB [4]. B  skocucremax  OTCYyTCTBYIOT
MEXaHU3Mbl aJanTalui K (QparMeHTalud, B TO BpeMs KaK MEXaHU3MBI
dbparmeHnTanuu 00Jagal0T CHHEpPTreTHIecKuM 3 dexTom [1].

O030p mpoBeneHHBIX ucciaemaoBanuit [22-26, 28-30] mokaswiBaeT, 4YTO
MpU3HAKaMHd HEYCTOMYMBOCTH OWOTEOIICHO3a SIBJISIOTCS €r0 H30JMPOBAHHOCTH B
MIPOCTPAHCTBE, YMCHBIIICHWE IUIOMIAACH MPOMYIIMPOBAHUSA BCIICJICTBUE YTPATHI
3HAYUTEIBLHON YacTH 3KOJIOTHYecKUX (PyHKIMM u kpaeBoi 3¢ dext. Menkue jiecHbIe
¢parmMenTsl (IUIOMAABI0 MEHbIE 1,5 ra) XapakTepusyrTcs KaTacTpOPUUYECKUM U
OYCHb CWJIBHBIM YPOBHEM jerpafanuu. Kpymasie ¢pparMeHTs (Tutonaasio ot 49 no
603 ra u Gosee) XapakTepu3yrOTCs CIabbIM YPOBHEM JETpaJalliy JIECHON cpenbl. B
ATOM Cydae HETaTHMBHOE BIMSHHUE PyOexkel (parMeHTAIUH MPOSIBISIETCS B KPAcBOM
(omymreyHoit) 30He, MHUPHUHA KOTOpou mocturaeT 25-35 M [7]. KpoMe ymeHbIeHus
MPOJIYIIUPOBAHKS CYIIIECTBEHHO CHWIKAIOTCS JIPYTHUE DSKOJOTUYECKHE (PYHKIUU —
yOeXHuIlla U BOCIPOU3BOJCTBA KUBOTHBIX, KA4ECTBO KOPMOBOHM 0a3bl B CBSI3U C
OTpaHUYCHUEM MUTPALUU, PECYPCOOOpa3yIoNIuil BOAHBIA U TEMIIEPATypPHBIN PEeKUM
TEPPUTOPHH.

B uensix skcmpeccHOM OLEHKH (DYHKIIMOHAIBHOTO COCTOSIHUS 30HAJIbHBIX
OMOTeoIeH030B  MPOJAYLHUPOBAaHME OMOMAcChl HA3e€MHBIX PACTCHH  MOXKHO
XapaKTepr30BaTh, UCHOIB3Ys OOIIYI0 JECHCTOCTh OnoreoreHnosa. [Ipoaynnposanue
OMoMacchl OmpeneNseTcss JEeCUCTOCThio Tepputopun. bonee 90 % duromaccer
KOHIICHTPUPYETCS B IPEBECHOM Spyce, 1 UMEHHO (PUTOIIEHO3 B 3HAYUTEIILHON Mepe
ompenensieT cpenoodpaszymomyto GyHknu ouoreoreHnos3a [3]. [Tokazarenn, KoTopsie
XapaKTEePU3yIOT TPOAYKTUBHOCTh OCHOBHBIX PACTUTEIBHBIX COOOIIECTB, MOTYT
CIYXUTh JJI1 OIEeHKH (yHKIMOHUPOBaHUS OuoreorieHo3a [5]. B wactHOCTH,
30HaJIbHAS JIECUCTOCTh TEPPUTOPUH SIBIISIETCS MHTErPATIBHBIM MOKAa3aTEIeM KauecTBa
cpenooOpasyromiei GpyHKiuu 6uoreoreno3os [13].

CoBMECTHO ¢ MPOAYLUUMPOBAaHMEM OCHOBHOM (PYyHKIMEH OHOreoneHo3sa,
XapaKTEPU3YIOIEH ero 3KOJOTUYECKOe COCTOSIHUE, SIBIISIETCS JECTPYKIIMS BEIIECTBA,
KOTOpasi MPOUCXOAUT B MOYBEHHOM NOKpoBe. DyHIaMEHTAIbHbIE 3aKOHOMEPHOCTH
(GYHKUIMOHUPOBAHUS Bcel OMOC@epbl MO3BOJSAIOT CUYUTATh IMOYBY OTHOCUTEIBHO
CaMOCTOSITENIbHBIM ~ KOMITIOHEHTOM  OuoreorneHoza. B mouBe  mpomcxoaut
B3aMMOJICMCTBUE >KMBOTO W HEOPTAaHMYECKOTO BEIIECTBA, KaK B (DYHKIIMOHAIHHO
oOmieit cucreme, OOBEIMHAIONUIEH TBEPIAYIO, JKUIKYI0O U Ta3000pa3Hyio (asbl
BemecTBa. CBsA3M MEXKIY BCEMU KOMIIOHEHTaMU OMOTreOlIeH03a — OT T'€0JIOTHYECKOM
OCHOBBI JI0 MPHU3EMHOr0 CJOS aTMOC(EpPHOTO BO3JAyXa — MPOXOJAT 4Yepe3 IOYBY.
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['maBHas GyHKIMS TMOYBEHHBIX MHUKPOOPTAHW3MOB 3aKIIOYACTCS B PaA3IOKCHHUH
NOCTYMAOIIEr0 B MOYBY OPraHMYecKOro Marepuaia, TpaHchopMmanuu U
npoayurpoBaHuu BemiecTB. CBOe JESITENbHOCTHIO B IMOYBE MHMKPOOPTaHU3MbI
(6akTepuu, TpUOKI, BUPYCHI U JP.) pa3pylIalOT OJHU COCAUMHEHUS, OpPraHUYECKUEe U
HEOPraHWYEeCKHUEe, U CO3/Ial0T HOBBIE BEILIECTBA, B TOM YHCIE U ra3000pa3Hbie, YeM
BIIMSIIOT Ha aTMOC(hepy U MOYBY.

B ciydae skcnpeccHOro aHaiauza OMOJIOTHYECKOM aKTUBHOCTH TOYB ClIEIyeT
BbIOMpaTh HaunOosiee MH(GOPMATUBHBIN IMOKa3aTelb, OTPaKAIOUIUNA HHTETrpalibHbIe
ycioBusl cpenbl. B mpenenax OuoreorieHos3a, riae TEPPUTOPHUsI SBISETCS TOCTATOYHO
OJTHOPOJIHOM 1O PACTUTENBHOCTH, peibedy, Te0JOrMuecKkoil ocHOBe, Mopdosoruu
MOYBBI, OHA MOXKET OBITh MPU3HAHA OJHOPOJHOW M MO OMOJOTUYECKUM CBOMCTBAM
mouBbl [11]. CrnenmoBarenpHO, NEHMCTBHE HHTEIPAIBHOTO ITOKa3aTeIs MOXKET OBITh
pacnpoCTpaHEHO Ha BECh UCCIIEAYEMbIil OMOTeoIeHO3.

[TokazaTenu MOTyT OBITh SKOCHCTEMHOTO, OMYISUOHHOTO, OPTaHU3MEHHOTO
U cyOOpraHu3MeHHOro ypoBHeH opranuzauud. [lo cnmocoOHOCTH TeHepanu3aluu
OTBETHOW peaklUMd Ha BHEIIHEE BO3JCUCTBHE B IPOCTPAHCTBE U BpPEMEHH,
ONTUMAJILHOCTUA BPEMEHU MPOSIBICHUS OTBETHOM PEaKINu, HaJIE)KHOCTH PE3yJIbTaTOB
M MUHUMM3ALMU 3aTpaT Ha u3MepeHue, Haubosiee 3POEKTUBHBIM SBISIETCS
MoKa3aTeyib  MOMYJSIIMOHHOTO  YPOBHS, HalpuMep, MOMyJsMUS TOYBEHHBIX
MUKpPOOPTraHU3MOB. B Kak10il KOHKPETHOM MOYBE CKJAAbIBAIOTCS CBOEOOpa3HbIE
MUKpPOOHBIE 1I€HO3bI, UMEIOIINE OMPENEIEHHYIO CTPYKTYPY, HO BCE OHU MOTYT OBIThH
OIICHEHBI OJTHUM (PYHKITMOHAIBHBIM MTOKA3aTEJIEM — aKTUBHOCTBIO JIBIXaHHUSI.

KauecTBO OCHOBHOM 53KO0JIOTMYECKOW (YHKIIMHM TOYB B SKCIPECCHOM BHUJE
MOKHO OMPEAEIATh 0 aKTUBHOCTH MUKPOOUOJIOTHYECKOM NESITEIbHOCTH, KOTOpas, B
YaCTHOCTH, (HUKCHpPYETCS TI0 AKTUBHOCTH JbIXaHUS MHKpoopranuzmMon [12].
AKTUBHOCTh  JbIXaHUS  HMHTETPAJIbHO  OTpa)kaeT  CTENEHb  HAPYIICHHS
WHOOPMAITMOHHBIX, XWMHUYECKHX, (UBHKO-XUMHUUYECKHX, OHOXUMUYCCKUX W
(U3UYECKUX YKOJOTUUYECKUX (DYHKIIMH U MTO3BOJIIECT OICHUTh COCTOSIHUE TTOYBBI KaK
KOMIIOHEHTa OMOTe0lIeH03a B KOHKPETHBIN nepuoa Bpemenu [ 13].

Meroanyeckue MNMOAXOAbI K OLIEHKE COCTOSIHMS TPHUPOAHOH cpeAbl IO
(PyHKUIMOHAJBHBIM XapPAKTEPUCTUKAM U MPOTHO3UPOBAHUIO €€ U3MEHEeHUil

dynaamMeHTanbHble OCHOBBI (DYHKIIMOHUPOBAHHS OMOTE€OIIEHO30B MO3BOJSIOT
000CHOBAaTh METOJINYECKHE MTPUEMBI UX M3YyUEHHUSI, UMEIOIIHNE BAKHOE MPAKTUYECKOE
3HAUYEHHUE TPU IKCIPECCHOM OIIEHKE MPUPOJIHBIX YCIOBUNM B COCTaBE MH)KEHEPHO-
HKOJOTUYECKUX  M3bICKaHWW. BaxHeWmuMu  OHMOTHYECKMMH  KOMIIOHEHTAMH
OouoreorieHo3a sABISAIOTCS (UTOIEHO3 U MoyuBa. [IpoBeneHHbI 0030p MPUOPUTETHBIX
¢GyHKIMI OUOreoleHO30B TMOKa3bIBAE€T, YTO OHU MOTYT OBITh BBIPAKEHBI 4Yepes
JOCTaTOYHO MPOCThIE MOKA3ATENH, HE TPEOYIOIINE CYIIECTBEHHBIX 3aTPaT BPEMEHU U
PECYpPCOB, HO OTpaXKalOIIME WHTErpalibHbIE YCJIOBHS COCTOSHHS OMOreoleHo3a B
KOHKPETHYIO CTaJMI0 cyKieccuu. K TakuMm mokas3aTesiiM MOXHO OTHECTH IUIOLIAb
(parMeHTHUPOBAHHBIX JIECHBIX yYaCTKOB OHMOTEOIeHO3a, HOPMY JICCUCTOCTH
30HAJILHOTO OMOT€01EH03a, AKTUBHOCTD JAbIXaHHUsI MUKPOOHBIX COOOIIECTB MTOYBHI.

JIns  KaKIO0M KOHKPETHOM NPHUPOAHOM 30HBI IIOKAa3aTellb ONTUMAaJIbHOMN
JIECUCTOCTH HAXOAUTCS B COOTBETCTBYIOIIMX HWHTEpBaiax 3HaueHud. CpegHuit
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MOKa3aTeyib ONTHUMAJIbHOM JIECUCTOCTU JIA CTPaHbl C Pa3IMYHBIMU HPUPOTHBIMU
YCIOBUSMH — TIOHSATUE OECCMBICIICHHOE. 3HAau€HHWE HMEET TOJIbKO IOKa3aTelb,
PaCCUMTAaHHBIA I Ka)XXJO0M MPUPOJHOW 30HBI M IIOA30HBI, MMEIOUIUN CTaTyC
DKOJIOTHYECKOTO HOPMAaTUBA JIECUCTOCTU. VIMEHHO € 3TMM HOPMATHBOM CIIEIYET
CpaBHHMBAThb  JIECUCTOCTb TEPPUTOPUM  MpPOBEICHHS  u3bIiCKaHWil. [loHATHE
«IKOJIOTMYECKAass HOpMa JIECUCTOCTW»  SIBIISIETCS  NPUHIMUIMUAIBHO  BaXKHBIM,
OTIPEJICIIIONTUM 1 PACCUUTHIBACTCS MO JAHHBIM HATYPHOTO 00OCIICIOBAHUS 3eMENb U
Marepualiam MMOYBEHHBIX, re000TaHMYECKUX, JIECOYCTPOUTEIbHBIX,
3eMJICYCTPOUTETBHBIX W3bICKAHHWM, JPYIHMX WPOEKTHBIX padoT, CBA3AHHBIX C
KapTUPOBAHUEM TEPPUTOPUN U MHBEHTApU3ALUEN MPUPOJIHBIX pecypcoB. Hampumep,
0 pe3ybTaTaM PacueToB, MPOBEICHHBIX JJIs JIECOCTENMHOM 30HbI Ka3axcrana, Hopma
JIECUCTOCTH cocTaBisieT 25 %, a mis crennoi — 5,5 % [17].

['panmaiiis HOpPMBI JIECHUCTOCTH B Ka4€CTBEHHOM BBIPAKEHUU MOXKET OBITh
MpEJICTaBlICHa B CIICYIOIIEM BHJE: DKOJOTUYECKH HEJOMyCTHUMas, JOMycTHUMas W
ontuMainbHas. WccnenoBanus, mnpoBeneHHble B benropojackoit o6iactu Poccum,
MOATBEPKAAIOT BO3MOXKHOCTD €€ MCI0JIb30BaHMs. JIECUCTOCTh peuHbIX OacceitHoB VI
MOPSIIKA Pa3AeIAeTCs HAa MUHUMAJIBHO JOMYCTUMYIO U ONITUMajIbHYy0 [16].

AHaM3 pe3yibTaTOB MCCIAEAOBAHUM MO3BOJISIET MPEMJIOKUTh TOKa3aTelb
«QKOJIOTUYECKasi HOpMa JIECUCTOCTW» JUIsi OIEHKM (DYHKIMOHAJIBHBIX CBOMCTB
KOHKPETHOTO  OHOreolneHo3a IMpH  HHXKEHEPHO-IPKOJOTHUUYECKUX  U3BICKAHUSX.
CpaBHuBasi moKa3aresb JIECUCTOCTH UCCIEAYEMOT0 OMOTeOIeH03a C IKOJIOTHYECKUM
HOPMAaTUBOM JIECUCTOCTH MPUPOJHOW 30HBI WJIM TOA30HBI, IMOJYy4aeM CTENEHb
OTKJIOHEHUSI JIECUCTOCTH OT ONTHUMAaJIbHOTO 3HAYEHUS U COOTBETCTBYIOIIYIO
Ipaflallii0 HOPMBI JIECUCTOCTH — HKOJOTHYECKHM HENONMyCTHMAas, IOMyCTHUMas |
ontuMainbHas. OnNTUMalbHOE 3HAYEHWE B OATOM Tpajalldd  COOTBETCTBYET
HKOJIOTHYECKOMY HOPMATHUBY JIECUCTOCTH KOHKPETHON MPUPOIHON 30HBI.

B mensx skcmpeccHO# OleHKH (YHKIIMOHAIBHBIX CBOWCTB OHMOTEOIEHO3a C
HEKOTOPOM YCJIOBHOCTBIO BECh HHTEpBaid 3HaueHWd OT O A0 ONTHMAaIbHOIO
30HAJIBHOTO 3HAUYEHUSI MOKHO Pa3AeIUTh HA TPU PABHBIX MHTEPBAa:

— 9KOJIOTHYECKHU HEA0CTaTOYHAsi HopMa JiecuctocTd oT 0 10 33 %);

— JIOITyCTUMAasi HOpMa JIECUCTOCTH OT 34 10 65 %);

— onTUMaJIbHAsI HOpMa JiecucTocTu ot 66 mo 100 %.

YCnoBHOCTh pa3liefieHusl 3aKJII0YaeTcsi B TOM, YTO 3aBUCHUMOCTh 37E€Ch HE
JTuHeNHas, a QyHKIMOHAIbHAS, XapaKTepHas ISl KaXI0M MPUPOIHOM 30HBI.

B paccmoTpeHHOM BbIlIE TTPUMEpPE, T/I€ PACCUUTAHHAST HOpMa JIECUCTOCTH IS
JecocTenHor 30HBI pecnyOnuku Kazaxcran cocraBiser 25 %, 3KOJIOrMYECKH
HEJI0OCTaTOYHasi HOpMa JIECUCTOCTH Haxonutcs B uHTepBaie ot 0 mo 8,25 %,
JoMmycTUMasi HopMa — B uHTepBaie 8,5 — 16,25 %, a onTumanbHas HOpma JIECUCTOCTH
coctaBigeT 16,5 — 25 %.

B COOTBETCTBUU c MOJTy4YE€HHBIMU 3HAYCHUSIMU JIECUCTOCTHU
cpenooOpasyromnryo (pyHKIIMIO 30HATLHOTO OMOTEOIIeHO3a Ha TIEPHO/] UCCIICIOBAHUS
MOXHO OIICHUBATh KaK »JKOJOTUYECKH HEJOCTATOUYHYI0, JOCTATOYHYIO JIJIsi
NOJIEpKAaHUS )KU3HEHHBIX (PyHKIMN U onTuMaibHyto [13].
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@®parMeHTanusg TUIOMIAAA TPOAYIHUPOBAHUS OWOMACCHI TaKXKe SIBISICTCS
UHTErpajJbHBIM  TIOKa3aTesneM  cpenooOpasyromieid  GyHKUUH  (UTOIIEHO30B,
U3y4aeMbIX NpH uU3bIcKaHUsAX. [Ipy sKCrpeccHO# OlieHKe, KOorja YCTaHOBJIIEHO, YTO
MOKPBITAsl JIECOM IUIONIaAb cocTaBisier (parmeHT a0 1,5 ra, cpemoobpasyromast
(GyHKIHS 9KOJIOTUYECKH HEJIOCTAaTOYHAsA, YTO MPUBEAET K JAerpajaluu (PUTOLIEHO30B
[7]. B ciydae, xorma jecHol ()parMeHT MpeACTaBIICH IUTOIIaab0 oT 1,5 mo 50 ra,
cpenooOpasyromas GyHKIUS OKOJOTHMYECKHW jJomyctumas, a Oosee S50ra -
ONTUMAJIbHASL.

B TeopetnueckoM M MPUKIATHOM OTHOIIEHUU JIJISI XapaKTEPUCTUKH KauecTBa
OWoreorieHo3a 3HAYUTEIBHBIM HMHTEPEC MPECTABISET OIEHKA (PYHKIIMOHATHHOTO
COCTOSIHUSI MHUKPOOHOTO cooOmiecTBa TOuYBBL. [IpsiMble METOABI OMNpEACICHUS
MUKPOOHOTO TIyJia TO4YBBl Malod(h(HEKTUBHBI. AKTHUBHOCTH JBIXaHUS OTpakaeT
KauecTBO (DYHKIIMOHUPOBAHUS BCETO MUKPOOHOTO COOOIIECTBA U IOCTATOUYHO ITPOCTO
onpenensercs. KolnuecTBo NMpoaykToB MeTabo0n3Ma MUKPOOPTaHU3MOB MO3BOJISIET
HMHTETPAJIBHO OLIEHUTh DKOJOTUYECKUE YCIIOBHUS MX YKU3HEIAEATEIbHOCTH B MOYBE U
OMOreo1eH03a B LEIOM.

AKTHUBHOCTh MUKPOOHOTO JIBIXaHUS XapaKTePU3YyIOT MO BBIJICICHUIO TUOKCHA
yriiepojila U CPaBHUBAIOT C AKTHUBHOCTHIO JbIXaHUS U3 MPOO aHAJOTHYHBIX IOYB
ATAJOHHBIX YYaCTKOB Ha 0CO00 OXpaHSAEMbIX MPUPOJHBIX TEPPUTOPUSIX (3aKa3HUKHU,
3aMOBEIHHUKH ) COOTBETCTBYIOIIEH IIPUPOTHON 30HBI. XapaKTEepUCTUKY
(YHKIIMOHATBLHOTO COCTOSIHUSI MHKPOOHOTO COO0OIIecTBa TOYBBI Mpejjiaraercs
MIPUBOJUTH B Ipajjaliii, aHAJIOTUYHON paCCMOTPEHHBIM BBIIIE MOKA3ATEISIM:

—3KoJIorudecku HenmoctatouHas ¢yHkuus — or 0 g0 33 % 30HaNBHBIX
ATaJIOHHBIX 3HAYEHUN BBIJEISAEMON IBYOKUCH YIIEpPO/a;

— JKOJIOTHYECKH aomycTumast GyHkuus — ot 34 1o 65 %;

— ontuMalbHas GyHKIUA — ot 66 10 100 %.

[IpennaraeMpIlii METOAMYECKHM IOAXOJ TO3BOJSIET 3a KOPOTKUH NEPHUOJ
BPEMEHU MPOBEACHUS MHKEHEPHO-IKOJIOTUUYECKUX M3BICKAHUN U ¢ MUHUMAaJIbHBIMU
3aTpaTaMy OIECHHUTHh (YHKIIMOHAJIHLHOE COCTOSTHHE OMOTEOIICHO30B KaK OCHOBHBIX
TEPPUTOPHUATBHBIX €IMHUL] OpraHu3aIuu ouocepsl.

N3yuyeHune cooOlIECTB OpPraHM3MOB TO3BOJISIET OLIEHUBAaTh COCTOSIHUE
MPUPOIHBIX CUCTEM IO KayeCTBY YCJIOBHH OOMTaHUS B TEpPCIEKTHBE. TOIBKO Ha
OCHOBE OMOTHYECKHX MOKA3aTeJIe MOKHO OLIEHUTh COCTOSIHUE MMPUPOJTHON CUCTEMBI,
JaTh MPOTHO3 €€ Pa3BUTHUS B YCIOBUSIX IUIAHUPYEMBIX U KOHTPOJIMPYEMBIX BHEUTHUX
BO3/elcTBUM. B 3amauy TpOrHO3UpOBaHHUS BXOAUT OIpeEAeNieHHE OyaylIux
COCTOSIHUH HHTETpalibHBIX TeocucteM [6]. Metomuvecknu Takas 3amada i IEJICH
WHXEHEPHBIX M3BICKAHWN HE pa3paboTaHa W peniaeTcss Ha CyOBEKTHBHOM YPOBHE
Ka)XJIOTO UCTIOJIHUTENS palboT.

B npouecce npoBefeHUs WHKEHEPHO-IKOJOTUYECKUX W3BICKAHUM, YUUTHIBas
e, CPOKH U JETATbHOCTh WCCICIOBAHWUN, NPH TNPOTHO3MPOBAHMM Hamboiee
[[EJICCO00Pa3HO  HWCIOIB30BaTh  AKTYAIM3UPOBAHHBIA ~ METOM  AKCTPATOJISIIHH
TEHJICHIIUN Pa3BUTHS T€OCHCTEMBI B paHTe OMOTreoreHo3a. AKTyalu3amus MeToja
3aKJIIOYACTCS B OIIGHKE TEHJICHIIMU Pa3BUTHS MPOTHO3UPYEMOro OOBEKTa Ha
KOHKPETHBIM II€pUOJ, BPEMEHM 1107, BIMSHUEM IUIAHUPYEMBIX BO3JEUCTBUM Ha
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yCIIoBUSL MecTooOuTaHus, Bo3nelncTBusl co3aaer MpOeKTUPYEMbI MPOMBIIUICHHBIH
00BEKT, MO/ KOTOPHIM BBIMOJHAIOTCS MH)KEHEpHbIE M3bICKaHuA. Takum oOpa3om, B
IPOTrHO3UPOBAHUM YUYUTHIBAIOTCS BHYTpPEHHUE (HAKTOpPhl — CBOMCTBA COOCTBEHHO
MPUPOJTHOTO KOMIIOHEHTAa M BHEIIHHE — HWCTOYHHUKU BO3AeUCTBUSI. OCHOBHOE
BHUMAHHE IPU MPOTHO3ZUPOBAHUU YAEISAETCA HAWIYYIIEMY ONHCAHUIO TPEHJA, KaK
perynsipHori  cocrapisitoniend.  CocraBisitomiasi B BUAE  BO3ACHCTBUHA  OT
MPOMBIIUIEHHOTO0 00BEKTA MPU CPETHECPOUYHOM MPOTHOZUPOBAHUH, PABHOM MEPUOY
IKCIUTyaTalii 00hEeKTa, UMEEeT MUHUMAJIbHBIE U 3aTyXaromiue 3HadeHusi. OCHOBHBIC
BO3JICUCTBHS OOBEKTa PA3BUBAIOTCS B TIEPBBIC TOJBI U C TEYCHHEM BPEMEHU OYIyT
HAXOJUTHCS B KBa3UCTAIlMOHAPHOW CTaauu. F3MEeHEHHsI CTeneHW BO3IACHUCTBUS
MPOTHO3UPYIOTCA C JOCTAaTOYHOM JJIsi U3BICKAHUN TOYHOCThIO. OIIEHKY TpeHaa
W3MEHEHUN  11eIeCO00pa3HO  MPOBOJUTH C  MOMOIIBI0  MOAUGHUIIMPOBAHHOM
HKCIIOHEHIIUAILHON  MPOTHOCTHYECKOW  (PyHKIMM,  Hambojiee  JOCTOBEPHO
OTpaXKAIOIIEH OTBETHYIO pEaKIHMI0 OHOJIOTMYECKUX 00BeKkTOoB. HaaexkHOCTh
IIPOTHO3UPOBAHUSA ONPEAENSIETCA BEPOATHOCTHIO HACTYIUIEHUS IPOTHO3UPYEMOTO
coObITus [18].

HauGosnee cinoxHOM cocTaBisAOMIEd TPOTHO3UPOBAHUS SBJISIOTCS BHYTPEHHUE
(aKTOphl, OTpaKAIOIIME CBOMCTBA KOMIIOHEHTa NPHUPOAHOW CpeAbl U IMOKA3aTeH
KadyecTBa (yHKIMI KOMMOHEHTa. MHAMKATOpBI 53KOJIOITMYECKOTO0  COCTOSIHMS,
UCTOJB3YyEeMbI€ B  MPOTHO3UPOBAHMM, JIOJDKHBI  OBITh  PENpPE3EHTATHUBHBIMU,
YyBCTBUTEIBHBIMU M HAJAEXKHBIMU, TO €CTh OTpa)¥aTb HU3MEHEHUS B CHUCTEME,
CBOICTBA BCEH CUCTEMBI, & HE KaKUX-TO €€ OTIEIbHBIX 3JIEMEHTOB, a TAKKE JAOJIKHBI
ObITb TMPUMEHHUMBI HA TOM TEPPUTOPUM, TAE HUX HCIOIB3YIOT, OTpakKaTh €€
cnenupuxky. MakcumanibHO 3G(EKTUBHBIM  CIIEIYyEeT CUYUTaTh HWHTETPaIbHBIN
WHIMKATOP, KOTOPHIA BKIIIOYAET MPEACTaBUTENECH BCEX COOOIIECTB OPraHU3MOB C
Pa3JIMYHBIM TUIIOM TMUTAHUS U CTAJAMI Pa3BUTHUS, A TAKKE DKOJIOTMYECKOE KauyeCTBO
KOMIIOHEHTa Cpefbl, Hampumep, ¢utoneHo3a. MHAMKaTOp MOMKEH KayeCTBEHHO U
KOJTMYECTBEHHO M3MEPSTHCS, CAUHUIIBI U3MEPEHUS JOJKHBI OBITh OOIICTIPUHSATHI H
CTaHAAPTU3UPOBAHBI, YTOOBI OBITH COTMOCTABUMBIMH C aHAjJOraMd B JPYTHX
pernoHax. HIMKAaTOp — 3TO MPOCTOM M MOKA3aTENbHBIN CIIOCO0 Mepeaayu CIOKHOM
uHpOpMallMM O KAa4yeCTBEHHOM M3MEHEHMH CBOWCTB OOBEKTa TMOJ| BIUSHHEM
BHEIIIHUX YCIIOBUM.

[Ipn uHXEHEpHBIX H3BICKAHUAX HAMOOJee IEeIeco00pa3HO HCIOIb30BaTh
CEHCOPHBIE HWHIWKATOPbI, OTIMYAIOIIMECS BBICOKOW YYBCTBUTEIBbHOCTBIO. C uX
MOMOIIBIO MPOUCXOAUT SKOJOTUYECKOE OILICHMBAaHUE MPUPOJHOTO OOBEKTa, T. €.
U3MEpPEHUE CTENEHU €ro HKOJOTMYECKOTO HeOJaromnoiayyuss Ha MIKaJle «HOpMa-
NaToJOTUs» IO TMOKa3aTesisiM JKUBYIIMX B HEM OpPraHU3MOB, WJIH Kadye€CTBY
cpenooOpasyromux (GyHKIUNA TpUpogHOM cuctembl. Kaxxaas skocuctema oOiaaaer
HBOJIIOIIMOHHO  OOYCJIOBJIEHHBIM  YHUKAJIbHBIM  KOMIUIEKCOM  CBSI3€H  MEXIY
OTNIETLHBIMU KOMITOHEHTAMH, CIENU(PUIeCKUM aJanTallMOHHBIM TIOTCHIIUAJIOM K
BO3MOYKHBIM OTIACHBIM BO3JICHCTBHUSM, BHIPAOOTAHHON CO BPEMEHEM YCTOWYHUBOCTHIO,
nostomy I[IJIK ¢ ero HeoOOCHOBaHHOW YHHBEPCAIbHOCTBHIO, MPUTOJHOCTBIO IS
10001 PUPOAHON 30HBI, BPEMEHHU I'0J1a, MECTOOOUTAHUS HE MOKET HCIIOIb30BAThCS
JUISL OIIEHKM COCTOSIHUSI CHCTEMBbI B KauyeCTBE MHTETrpajbHOro mnokaszartens. Ha
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HKOCHCTEMY BCETa BO3JEHCTBYIOT U (PAKTOPHI HEXUMUYECKON MPUPOJIBI — TEIIOBOM
OajlaHC MeCTOOOMTaHMs, CTENEeHb a’pallid IMOYBbI, KAYECTBO OOMEHHBIX pEaKIIMi
OpraHU3MOB U MHOTO€ JPYToe.

B nepBoM npuOamkeHuH Npyu NPOrHO3UPOBAHUM OLIEHUBATh 3HAYEHUE KaXKI0H
F€OCUCTEMBbl B COXPAaHEHUU YCTOMYMBOTO (DYHKIIMOHHUPOBaHUS OuOChEpbl MOXKHO
MPOCTO O 3aHMMaeMoM Iomaau. boyee TouHast oueHka TpeOyeT HCIOJIb30BAHMS
CYIIECTBEHHBIX Ppa3IU4Uil OUOTEOIIEHO30B I10 MNPHUOPUTETHBIM CTPYKTYPHBIM
KOMITOHEHTaM. VIcrmonb3yeTrcss TPOIYyKTUBHOCTh COOOINECTB  PACTHUTEIBHOCTH,
WHTETPAJIbHO OTpaKarolias Ka4ecTBO cCpenoodOpasyromel (GyHKIHH OHOTeoIeHo03a.
Crnenyer OTMETUTh, YTO OMOTEOIICHO3BI MO KAaueCTBY CpenooOpasyromux (yHKIUNA
TEPPUTOPUAIBHO  PA3IUYyalOTCs B 3aBUCUMOCTM  OT  IPEUMYLIECTBEHHOTO
WCIIOJBb30BaHUS PA3JIMYHBIX BHJIOB JKU3HEHHBIX CTpaTeruii B COOTBETCTBUU C
KOHKPETHON TIPUPOIHON 30HOH, MECTOIIOIOKEHUEM B pernbede (Bogopas/en, CKIOH,
nomvua). IlosTomy crnemyeT Bcerza MCHOJIb30BaTh — MOHSATHE — 30HAIBHOTO
ouoreorieHo3a. PeanbHas mnpakTUuYeckas IIEHHOCTh TOJOOHOM cXeMmaTu3aluu
BBICOKAs U SIBJISIETCSl IOCTaTOYHOM JIJIsl peaiu3aliy 1ejel MHXXCHEPHBIX U3bICKaHUH,
MO3BOJISIET B KOPOTKHWE CPOKM U C MUHHUMAJIBHBIMHU 3aTpaTaMH MOJYyYUTh HAYYHO
000CHOBAHHYIO OLIEHKY COCTOSIHUSI MPHUPOJHBIX CUCTEM. J[OCTymHOCTh M MPOCTOTA
MOJYyYEeHUs] HCXOAHOW uWHMOpMAMK TakXe OTHOCUTCA K MPEeUMyIIecTBaM
MHTETPaJIbHOMN OIIEHKH KauecTBa Cpe/ibl OOUTaHUS.

Takum oOpa3oMm, TPOAYKTUBHOCTH (PUTOLIEHO30B, BBIpAKEHHAsT dYepe3
AKOJIOTUYECKYI0O HOPMY JIECUCTOCTH TEPPUTOPUHU, MOMKET CUUTATHCS MPEAMETOM
MPOTHO3UPOBAHUA  MPU  HHKEHEPHO-DKOJOTMYECKUX  H3BICKAHMSX. [Ipu
CTPOUTEIHCTBE IUIOMIAIHOTO WJIM JMHEHHOTO OOBEKTa B IMOJH30BAHHUE H3BIMAIOTCA
TEPPUTOPUH MOKPBITHIE JIECOM. Y MEHBIIEHUE TUJIOMIAIEH MPOAYIHPOBAHUS, CHUKAET
KauecTBO cpenoodpasytoniell (yHKIMA TPUPOAHOW CHUCTEMBI B CPEIHECPOUYHOM
nepcnektuBe. CTeneHh W3MEHEHUs KadecTBa (YHKIIUA COOTBETCTBYET BEIMYHMHE
OTJINYUS OT 30HATBHBIX 3HAYEHUN IKOJOTUUECKON HOPMBI JIECUCTOCTH, BEIPAXKEHHOMN
B MpoleHTax. M3yyaeMasi npu U3bICKaHUSIX MPUPOJHAS CUCTEMA MOXKET MEPEUTH B
KAueCTBEHHO 00Jie€ HU3KYI0 KaTE€ropyi0 30HAJbHOM 3KOJOTMYECKOH HOPMBI WIH
OCTaTbCsl B INIpenenax CyHECTBYIOWMX 3HadyeHUH. COOTBETCTBEHHO, IPOTHO3
COCTOSIHUSI CUCTEMBI OyJIET HETaTUBHBIM WJIM OJIArONPUSITHBIM.

BaxxapIM mokazarenemM KadecTBa cpemooOpasyromieit GpyHKIu (HUTOIEHO30B
HAa M3y4yaeMOW MpU M3bICKAHUSIX TEPPUTOPUU SBISETCA (GparMeHTAlMs 3eMElb,
MOKPBITHIX JecoM. M3bATHE JECHBIX MIIONIAIeH, KpOME CHUKEHUS MPOIYIIUPOBAHMS,
HapyLIaeT HKOJIOTUYECKUE CBA3U MEXAY OMOTHUYECKUMHU KOMIIOHEHTAaMHU MPUPOTHOM
cpenbl. CHUXKAIOTCSI BBINOJHSIEMbIE paHee (YHKIMH YyOEXHIla, BOCIPOU3BOJCTBA,
KOPMOBOW 0a3bl, M3MEHSIOTCS TEIUIOBbIE U BOAHBIE PECYPChl TEPPUTOPHH.
[IporHo3upoBanue BIMSHHUS (parMeHTalMd MPOU3BOAUTCS C HCIOJIb30BAHUEM
MaTepualioB  MEPCHEKTHUBHOTO  IUIAHUPOBAHUSI ~ TEPPUTOPUM  HA  YPOBHE
MYHUITUTIATBHBIX 00pa30BaHWi. YHHUKAIbHBIM HH(POPMAIMOHHBIM MAaCCHUBOM IS
MOJIYYSHHUSI MCXOJHON WHGOpMAIMK 00 HU3BITHIX IUIOMIAASX SBISIETCS 3€MeEJIbHAS
CTAaTUCTHUKA, KOTOPYIO COAEPKUT cratuctuueckas Popma 22-2 «3eMmenbHbIC
pecypcel». CocTaB mnokazareyieid 3eMeNbHOM CTAaTHUCTUKHU BKJItOoYaeT 21 kareroputo
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3eMenb U A KaxIoi kareropuu 19 THMOB yroauid, 4TO TO3BOJISET BIIOJHE
JOCTOBEPHO OIICHUTh KAa4eCTBO 3€MeNb W TEHICHIIMIO HU3BATHUS IUIOMIAACH IO
XO3SIICTBEHHOE HWCIOJb30BaHuE. Vcmoiap30BaHNEe MaTepUAIOB IO TMEPCHEKTHBHOMY
U3BATUIO 3€MeJb B TpeJeNiax KOHKPETHBIX JICCHBIX KBApTaJIOB M BBHIIEIOB JacT
OCHOBaHHWE Jisi BHIBOJIOB O (hparMeHTaluu 3eMejb MOKPBITBIX JIECOM W CTETCHU
Jerpamanid (QUTOIEHO30B B CPEIHECPOUHON MEPCIEKTHBE MPH MPOTHO3UPOBAHUU
W3MEHECHHWH TIOJ BJIMSHHEM OOBEKTa TMPOCKTHUPOBAHUS, UTO  OMpEIEIsieT
OJIaroNpUsITHOCTh MPOTHO3HBIX OLIEHOK.

Pe3ynbpTathl mpOrHO3MpPOBAHUS O PACCMOTPEHHBIM BHIIIE IOKa3aTesiM B
3HAYUTENIbHON Mepe ONpeNessiioT MNPOrHO3UPOBAHME KadyecTBa MECTOOOUTAHMS
MOYBEHHBIX ~ MHKPOOPTraHU3MOB,  KOTOPOE€  OILICHMBAETCA MO  aKTUBHOCTU
MUKpPOOMOJIOTUYECKOTO JbIXaHHuA. B pe3ynbrare u3bATHA 3€Mellb H3MEHSIeTCA
BO3YIIHO-BOAHBINA U TEIUIOBOM pEXHUM MOYBBI B Mpeeiax 3eMeIbHOr0 OTBOJA IS
CTpPOMTENbCTBA W OKCIUTyaTaluu oOBekTa. B pesymbrate TpaHchopmanuu
MECTOOOHWTAaHUS MHUKPOOPTAaHMW3MOB KAaueCTBEHHO W KOJIMYECTBEHHO W3MEHSIETCA
MUKpPOOHBIA Mys MO4YBbl. COOTBETCTBEHHO HM3MEHSETCS] aKTUBHOCTh HMHTETPATHLHOTO
MUKpPOOHOJIOTUYECKOTO JIbIXaHWs 10 CPAaBHEHHWIO C 30HAJbHBIMHA 3HAYCHHSIMH.
[IporHo3upysi CTeneHb HW3MEHEHHWs BO3AYIIHO-BOJHOTO W TEIJIOBOTO PEXHMOB
MOYBBI,  ONPENCISIOIINX  PECYpCHYIO  COCTAaBJSIONIYI0  KU3HEIACATEIbHOCTH
MUKPOOPTaHW3MOB,  MOXHO  JIaThb  OIEHKY  CPEIHECPOYHOTO  COCTOSIHHS
cpenooOpa3yrome (pyHKIMHM MOYBBI M CTENEHHU ee Aerpajaanuu. JJoMuHHpOoBaHHE
OTPBITBIX MPOCTPAHCTB, MO CPABHEHHIO C CYIIECTBOBABIIMM JI0 CTPOUTENIHCTBA
00BEKTa IPOEKTUBHBIM MOKPBITUEM TEPPUTOPUHU, TPUBOJUT K MEPEXOLY IKOCUCTEM B
KayeCTBEHHO JpPYroe COCTOSHUE U (OPMUPOBAHHMIO BOCCTAHOBHUTEIBHOTO ATara
BTOPUYHOM CyKlleccuu. B utore, B cpeTHECPOUHOIN MEPCIEKTUBE Mbl IPOTHOZUPYEM
HOSIBJICHUE HOBBIX JJII OSTOM TEPPUTOPUM DSKOCUCTEM, C JPYIrUM KayeCTBOM
cpenooOpa3syromieil HyHKITHH.

Bepudukanys mporHo3HbIX OIEHOK B TaOOPATOPHH SKOJIOTHUECKON Te0JIOTUr
EHU TITTHUY npousBoauTtcs Ha 00BEKTaX MPOBEACHUS MHKEHEPHO-IKOIOTUIECKUX
M3BICKaHUN U OTPabOTaHHBIX MECTOPOXKIACHHSX MOJE3HBIX MCKOMAEeMBIX Ha CEBEpO-
BocToke IlepMckoro kpas. Pesymbrarhl MNpOTHO3MPOBAHMSA JOCTATOYHO TOYHO
COOTBETCTBYIOT CLICHAPHUIO Pa3BUTHUSI BTOPUYHON BOCCTAHOBUTEIHHOU CYKIIECCHH HA
HAPYIICHHBIX 36MJIIX TOPHO00BIBAOIIEH TPOMBIIIICHHOCTH.

BbIiBOABI

1. O6ocHOBaHME TPaHUI] TEPPUTOPHUH TPOBEACHUS WHKCHEPHBIX W3BICKAHHMA
MpeIaracTcs TPOBOJAUTh HA TEOCHUCTEMHOM OCHOBE C YYETOM CTPYKTYpHO-
(YHKIIMOHATBHBIX OCOOCHHOCTEW MPUPOJHBIX CHUCTEM U OTBETHBIX PEAKIUiA Ha
BO3JICUCTBHE MPOEKTUpPyeMoro oObekTa. BomocOopHbIe OacceiiHbI MallbIX peK ¢
YETKUMU TPaHUIIAMHU BOJOPA3CIIOB, XapaKTepU3yIOTCS CHEeU(PUUECKUM pesibedoM,
I€OJIOTHYECKUM CTPOEHUEM, ILIOIIA/Ibl0, BOJHOCTHIO, MUKPOKIUMATOM, MOYBEHHO-
PaCTUTEIBHBIM ITOKPOBOM M JKHBOTHBIM MHUPOM, OCOOCHHOCTSIMU TTOBEPXHOCTHOTO U
MOJ3€MHOTO CTOKA, HAWIY4YIITUM 00pa3oM COOTBETCTBYIOT TEPPUTOPHUH H3BICKAHHMA
JUTA TUTOIAIHOTO 0OBEKTA.
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2. CpenooOpasyronue  GyHKIMA  KOMIIOHEHTOB ~ OMOTEOIICHO30B,  Kak
(dyH1aMeHTalbHOE OTpakKeHHE ABOJIFOLIMOHHOTO nporecca, SBIISAIOTCA
IPUOPUTETHBIMU IIPU OLICHKE COCTOSIHMS OKpYy»Xarouieil cpenbl. DyHKIMOHAIBHOE
COCTOSTHUE 30HAJIBHBIX OMOIE€OLEHO30B IMPEIIaracTcsl ONpPENeNsiTh MO JIECUCTOCTH
TEPPUTOPUHU M3BICKAHUM B CPAaBHEHUU C «IKOJOTMYECKOM HOPMOW JIECUCTOCTHY,
paccuuTaHHOMU IO pe3yibTaTaM KapTorpadupoBaHUs TEPPUTOPUN U NHBEHTAPHU3ALUU
IIPUPOJHBIX PECYPCOB I KAXKIOW MPUPOIHOM 30HBI U ITOJA30HBI. ['pamanus HOpMBI
JECUCTOCTH B TMPOLEHTaX OMNpEeAeNsAeTCs KaK JKOJOTUYECKH HEIOIyCTHMas,
JomycTuMasi W ontuMaibHas. OnNTUMalbHOE 3HAUYE€HHWE B OTOM  TIpajaluu
COOTBETCTBYET 3KOJOTHMYECKOMY HOPMATHBY JIECUCTOCTH KOHKPETHOM IMPUPOIHON
30HbI. COOTBETCTBEHHO, CPeloo0pa3yronlyr0 (yHKIHUIO 30HAIBHOTO OHOTeoreHo3a
Ha MEpPHOJ] H3bICKAHUNW MOXHO OLIEHMBAaTh KaK 3KOJOTHYECKH HEAOCTAaTOYHYIO,
JOCTATOYHYIO JUIS MO Aep KaHUS )KU3HEHHBIX (DYHKIUH U ONTUMAJIbHYIO.

3. OparMeHTanmsi  MJIOM@AAM  MPOAYUHUPOBAHHUS  OMOMACCH  SIBISAETCS
WHTETpaJIbHBIM  TIOKa3aTeleM  cpenooOpasyromeid  QyHKIUA  (DUTOLIEHO30B,
M3y4aeMbIX MpHU HU3bICKaHUAX. ['pamanus kadecTBa cpegoodOpasyromeil (yHKIUH
onpeaensieTcs MIomaabl0 (hparMeHTaluu, B 3aBUCUMOCTH OT KOTOPOM Mpe/jiaraercs
BBIJCIISITh 3KOJOTHYECKH HEIOCTATOYHYIO, JOMYCTUMYIO U ONITUMAJIbHYIO.

4. Hanbonee wuHGOpPMATHUBHBIM TIOKa3areleM OWOJIOrMYECKOM aKTUBHOCTHU
MOYB, OTPAXAIOUUM HHTErPAJIbHBIE YCIOBUSA CPEIbl, SBISETCS AaKTUBHOCTb
MUKpPOOHOTO JIbIXaHHUs, OIpeaessionias KayecTBO (YHKIHMOHUPOBAHUS BCETO
MUKpPOOHOTO coobmiecTBa ouB. KoauuecTBo BbIAENIAEMbIX IPOAYKTOB METa00IM3MA
MHUKpPOOPTaHU3MOB IO3BOJISIET WHTErPajbHO OLICHUTh SKOJIOTMUECKHE YCIIOBUS HX
KU3HEACSITEIbHOCTH B TIOYBE M OMOTEOIEHO03a, B NIPEJeNax KOTOPOro HaXOAUTCA
MIO0YBA, B 11€JIOM. AKTUBHOCTh MUKPOOHOTO JABIXaHUSI XapaKTEPU3YIOT MO BBIJCICHUIO
JMOKCHJIA YIJIEpOJia U CPAaBHUBAIOT C aKTUBHOCTBIO JBIXaHMS U3 MPOO aHAJOTUYHBIX
MOYB OJTAJOHHBIX ydacTKoB. [lo pe3ynbratam  BBIAEISAIOT  3KOJOTHYECKH
HEJOCTAaTOYHYIO, JOMYCTUMYIO W ONTHMAJbHYI0 (DYHKIIHIO MHUKPOOHBIX COOOIIECTB
MOYBBI, COOTBETCTBEHHO, U COCTOSIHUE ITOYBBI.

5. Ilpu cpenHecpoyHOM MPOTHO3MPOBAHUM HW3MEHEHUI NPUPOIHON Cpe.bl
MPEJIaraeTCsl UCIOJIb30BaTh AKTYaTU3UPOBAHHBIN METO] SKCTPAIIOJISLIMY TEHACHIINMA
pa3BUTHSI T€OCHUCTEMBI B  paHre OuoreomneHo3a. TeHIEHUWH  Pa3BUTHS
MPOTHO3UPYEMOT0 00BEKTa MO BIUSHUEM BO3/ICUCTBUN Ha YCIOBUS MECTOOOUTAHHUS
ONPENEISAIOTCA C YYETOM BHYTPEHHUX M BHEIIHUX (akTopoB. OLEHKY TpeHaa
U3MEHEHUH  1eJeco00pa3H0  MPOBOJUTh €  MOMOMIBIO  MOAU(PHUIMPOBAHHON
HKCIIOHEHIIMAJIBHOW  IPOrHOCTHYECKOW  (yHKUMH,  Haubojee  JTOCTOBEPHO
OTpaXXalIlEe OTBETHYIO pEaKLUuI0 OHOJOrHYecKuX OO0BEeKTOB. [IpoayKTHBHOCTH
(UTOLIEHO30B, BEIPAKEHHYIO YE€pe3 KOJOTMYECKYIO HOPMY JIECUCTOCTH TEPPUTOPUH,
npenaraeTcsi  CuyuTaTb  IPEIMETOM  IPOTHO3MPOBAHUS  INPU  HUHKEHEPHO-
OKOJIOTUYECKUX  M3bICKaHUsX. [IporHo3mpoBanue  BAMSHHUS  (parMeHTaINH
IIPOU3BOAUTCS C MCIOJIb30BAHUEM MATEPUAIOB IEPCIEKTUBHOIO IUIAHUPOBAHUS
TEPPUTOPUU HA YPOBHE MYHULMMAIBbHBIX OOpa30BaHUN U CTATUCTHUECKON (HOPMBI
OTYETHOCTH  22-2  «3emenbHblE  pecypcbl». B pe3ynprare  U3bBATUA
JIECOMPOIYLIUPYIOIIKX 3eMeNb U TpaHCHOpMAaIi MECTOOOUTAHHSI MUKPOOPTaHU3MOB
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Ka4eCTBEHHO M KOJIMYECTBEHHO M3MEHSETCS MUKPOOHBIN IyJ IMOYBBI M aKTUBHOCTH
MHTETPAIIEHOTO MHUKPOOHOJIOTUYECKOTO JIbIXaHUS 10 CPaBHEHUIO C 30HAJIbHBIMU
3HaueHUsMHU. [IpeaAMeToM TPOTHO3MPOBAHMS TMpEAJiaraeTCs CYHMTaTh CTEICHb
W3MEHEHHUS BO3YITHO-BOJAHOTO M TEIJIOBOTO PEXUMOB IMOYBBI, KOTOPHIE SIBISIOTCS
pECypcoM TSI MHKPOOPTAaHH3MOB M OIPENEISIOT COCTOSHHE CpeaooOpasyromiei
(GYHKITUM TIOYBBI U CTETICHD €€ JAeTpaialliu.

Hccnedosanus 6vinonnenvl 6 pamkax 0a3060U dacmu 20Cy0apCcmeeHHo20
3a0anusa Ne 2014/153 6 cqhepe nayumnoii desmenvHocmu npu UHAHCOBOU NOOOEPIHCKe
Munucmepcmea obpazosanus u Hayku P®.
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YK 551.24
N.C. KonbL10B
EctecTBEeHHOHAY4YHBIN UHCTUTYT, lIepMCKuil TOCYy1apCTBEHHBIN
HallMOHAJIBHBIA HCCIIEIOBATENILCKAN YHUBEPCUTET

N3YYEHUE MUHEPATEHUYECKOM, TEO3KOJOTMYECKOM,
T'NJIPOTEOJIOIr MYECKOM, UH)KEHEPHO-TEOJIOT TYECKOH
POJIU TEOJUHAMUYECKUX AKTUBHBIX 30H: TEOPETUUYECKHUE U
METOJOJJOTHYECKHUE ACHIEKTHI

B cmamve paccmompenvr meopemuueckue u npakmuueckue 3a0ayi HO8020
HAYYHO-NPUKIAOHO20 HANPABIIEHUS COBPEMEHHOU U HO8eluell 2e00UHAMUKU — YUeHUs.
0 2e00UHAMUYECKUX AKMUBHbIX 30Hax. [Ipednosxcena memoodonoeus ux usydeHus: Ha
OCHOBe CUCMEMHO20 JUHEAMEHMHO-2e00UHAMUYEeCKo20 ananuza. Paccmompena
MUHEpAaceHu4eckas,  2e03K0N02U4eCKasl, 2UOpo2eono2uiecKas, UHIHCEHEPHO-
2€0J102UYeCKast poib 2e00UHAMUYECKUX AKMUBHBLX 30H.

Kntouesvie cnosa: eceodunamuueckue axmuseHvle 30Hbl, JIUHEAMEHMHO-
2€0OUHAMUYECKUL  AHAIU3, meopus,  Memoooocus,  MUHepaceHUYecKasl,
2€09K0JI02UUECKAsl, 2UOPO2e0TI02UYECKAS], UHICEHEPHO-2e0I02UYEeCKAasl POJlb.

1.S. Kopylov
Natural Sciences Institute, Perm State University

STUDY MINERAGENOUS, GEO-ECOLOGICAL,
HYDROGEOLOGICAL, GEOLOGICAL ENGINEERING
ROLE OF GEODYNAMIC ACTIVITY ZON: THEORETICAL AND
METHODOLOGICAL ASPECTS

The article considers theoretical and practical tasks of the new scientifically-
applied direction of modern and newest geodynamics — doctrines about geodynamic
active zones. The methodology of their studying on the basis of the system lineament-
geodynamic analysis is offered. Mineragenous, geoecological, hydrogeological,
engineering-geological role of geodynamic active zones is considered.

Keywords: geodynamic active zones, lineament-geodynamic analysis, theory,
methodology, mineragenous, geoecological, hydrogeological, engineering-geological
role.

BBenenue

['eouHamMuKa U TEXHOT'CHE3 MPEACTABISAIOT COOOM JIBa MOITHBIX COBPEMEHHBIX
dakTOpa TUTAHETAPHOTO ¥ PETHOHAIBHOTO YPOBHEW, KOTOpPHIE TPUBOIAT K
rJI00ATPHOMY  WM3MEHEHUIO  OKPYXKAIOIIeW Cpenbl OOWTaHWS  YeJIOBeKa W
rEOJIOTHYECKOW CpeAbl B YAaCTHOCTH. M3ydeHue reoJMHaAaMHUYECKHUX AKTUBHBIX 30H
aBisieTcs: QyHIaMEHTAIBHON MPOoOIeMOl HayK o0 3emiie, KOTopasi pacCMaTpPUBAETCS B
paMKax TE€O03KOJOTHH, WHXXEHEPHOW TE€OJIOTMM W HOBOI'O HAy4YHOI'O HAIpPABJICHWS,
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HaxXOJSIIErocsi Ha CThIKE 3THUX HAYK U COBPEMEHHOW T€OJJMHAMUKH — YYEHHUS O
reoJuHaMuyecknux  akTuBHbIX  30Hax (I'A3). Opgnako, 1m1pu  HU3yYECHHUH
I€03KOJIOTUYECKUX U HMHKEHEPHO-TE€OJIOTUYECKUX YCIOBHM KAaK NMPUPOAHBIX, TAK U
ypOaHU3UPOBAHHBIX TEPPUTOPHUI OLEHKE I'€OJJMHAMUYECKON aKTUBHOCTU YIEISETCS
HEJIOCTaTOYHOE BHHUMAaHWE, YTO IPUBOAUT K CEPHE3HOM HENOOLIEHKE COCTOSIHUS
MPUPOJHBIX M TEXHOTEHHBIX TreocucteM. [loaTomMy wucciaegoBaHus B 3TOM
HaIpaBJICHUHU TIPEACTABISIOTCS YPE3BbIUAHO aKTyaJIbHBIMU U HEOOXOUMBIMHU.

HccnenoBanusi MPOBOJIUIUCH, B pamMKax (PyHIaMEHTAIbHBIX W MPUKIATHBIX
uccnenoBannii HUP EHU TITHUY: «Pa3paboTka Teopuu, METOJAOB W TEXHOJIOTHIA
BBISIBJICHUSI U KAPTUPOBAHUS I'€OJJMHAMUYECKUX AKTUBHBIX 30H, OLICHKA WX BIIMASHUS
Ha MHXEHEPHO-T€OJOTMYECKUE W T'eodKoJiornueckre mnpoiecch» (2012-2014 rr.) u
«3aKOHOMEpPHOCTH (POPMUPOBAHUS U MPOTHOZUPOBAHUE TIPUPOAHBIX M TEXHOTECHHBIX
re0JIOTUYECKHX CHUCTEM B IIpolecce Heapomnonb3oBaHus» (2014-2016 rr.) — mno
3amanni0  MuHoOpHaykn Poccum, oTpakensl B myOnmukamusax [1-29] m ap. w
00001IeHBI B AEccepTaluu [6].

HekxoTopble TeopeTHYecKHe aCMEKThI

Kak mob6oe apyroe ydeHuUE TeoJOTHYeCKOM  HayKd, YyYe€HHE O
reOIMHAMUYECKNX aKTHBHBIX 30HAX IMPEICTaBIIICT COOOW CHHTE3 3HAHWW HE TOJBHKO
COOCTBEHHO T'€OJIOTHUYECKMX, HO W JPYI'MX €CTeCTBCHHBIX HAyK — Teorpadum,
OMOJIOTHH, DKOJIOTHH, (PU3MKH, XUMHH, aCTPOHOMHUM, MaTeMAaTHKH — W OO0Jagaer
MPSMBIMA U OOPAaTHBIMH CBSI3SIMU IO O0BEKTaM, MpeIMEeTaM HU3YYCHHUS WM METOoAaM
uccienoBannii. OCHOBHOE MPEIMETHOE IOJIE€ YUYCHHS COCTABIISIOT 3KOJIOTHYecKas,
WH)KCHEpHAs, COBPEMEHHAas M HOBeHIlas reoguHaMuka. B CTpykType ydeHUS O
reOAUHAMUYECKUX AaKTHUBHBIX 30HAX BBIJCISAIOTCA JBE OCHOBHBIE YacTH —
TEOPETUYECKYI0 W TpHUKIaaHyt0. KoHlentyanbHas MOJEIb Pa3pabOTKU YUYEHHUS O
reOAUHAMUYECKUX AKTUBHBIX 30HaX Oasupyercs Ha MPUHITATIAX
byHIaMEHTATBHOCTH, CHCTEMHOCTH, KOMILJICKCHOCTH, 0O0BCKTUBHOCTH,
KpUTEPUATBHOCTH, PE3yJIbTATUBHOCTH, MHOTO()DYHKITMOHAILHOCTH (puc. 1).

HayuyHoe copepxaHue yYyeHUsi 0 reoAUHAMMNYECKUX aKTUBHbIX 30HaX

Teope'ruqecxan 4yacTb | l anKﬂaﬂHaﬂ 4acTb
TeopeTnyeckue ‘ MeTogonornyeckue oCHOBbI | W3yuyeHne W3yuyenue PeweHue
OCHOBBI NPUPOAHBLIX NPUPOAHO - NpUKNagHbIX
PazpaboTka CMCTEMBI reoguHaMM- CUCTEM: TeXHUYECKHUX 3apgav
+PaspaboTka Teopun YECKMX METOLO0B WCCNEfOBaHWMA Ha M3yJeHwe ceAan cucTem: 5 ocHoBHbIX 3apa4:
(rMnoTes, KoHUenywia), OCHOBE CUCTEMHOrD aHanusa. reoaMHaMUMECKIX WayueHue cesian *CEACMONOrMYeckne |
-Paapaﬁorka HayuJHOoro OCHOBHBIMW METOLWYECKMMI NMOJCMC - A0HC reoAMHaMUYECKUX * MWHEepareHu4eckmne,
CoAepKaHuna, TEMaMW ABNAKTCA rectn3InIeckmm, 30H € TEXHOMEHHO - * TMAPOreonorieckne
-Paapaﬁvo'rka ocucanuxv Metogn: reoxXMMUYECKMMM, npeo6pa3oBaHHbIMI * MHKEHEPHO-
NOHATWA W ONPeaeneHui, +A3pOKOCMOreonorMYeckue, rMAPOreonoruyec - NPUPOAHBIMM W reonorMqeckme
+TeopeTuko -maTemariieckoe *leodhusnqeckme, KUMK NONSMK, ypBaHNU3MPOBAHHBIMM * 3KOnoruyeckue
Mogenvposadne, +CTpyKTYpPHO -reomopdonoruyeckme | aHoManuaMm yCnoeuaMm u
+Knaccuduramm sleoxumu-eckue, MECTOPOMAEHUSIMN COOPYXEHUAMN leoauHamuyeckoe
«[waporeocnoruyeckune, paioHUpoBaHWe
*Buonoruyeckue OLEHKa nporuosl

Puc. 1. Hayunoe coaepkaHue ydeHus: 0 T€OJMHAMUYECKUX aKTUBHBIX 30HAX
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TeopeTnueckas 4YacTb y4Y€HHs MPENCTaBIsICT (PyHIAMEHTAIbHYIO OCHOBY
YUEHHsI ¥ BKIIIOYAET pAJl pa3neioB. TeopeTuueckue OCHOBBI BKIIOYAIOT Pa3pabOTKy
Teopur (TUIOTE3, KOHUEMUMK); pa3pabOTKy HAay4HOrO COJAEpKaHUs, CTPYKTYpbI
(ompezneneHre MecTa HayKd B CHUCTEME JPYTUX HAyK, ONHM3KHE HAyKHM U YYEHHS,
npsiMble U OOpaTHbIE CBSA3W) M TMOHSITUHHON 0a3bl ydeHUs (OCHOBHBIC MOHATHSA U
OompeneneHus U B MEPBYI0 Oyepelb — MOHATHE O TIEOJAMHAMHYECKUX TOJIAX U
re0JIMHaMUYECKNX aKTUBHBIX 30HAX); TEOPETUKO-MATEeMATHYECKOE MOJIETUPOBAHUE
reoJIMHaMUYeCKUX 30H, Kiaccuukanuu (Mo pasmepy, TiIyOuHHOCTH, (opme,
MHTEHCUBHOCTH, T€HE3UCY, T€OCTPYKTYPHOMY IOJIOKEHUIO U Ap.). B ncropuueckom
pasziene paccMaTpUBAETCS HMCTOPHUSl CTAHOBJIEHUS, COCTOSIHUE, IYyTH U OCHOBHBIE
TEHJICHIINY Pa3BUTHUSI PACCMAaTPUBAEMOTO YUCHMUSI.

Merononoruyeckue OCHOBBI BKJIFOYAIOT pa3palboTKy CUCTEMBI
re0JIMHaMUYECKUX METOJOB MCCIEJOBAaHUN HA OCHOBE CHCTEMHOIO aHaJIH3a.
OCHOBHBIMU METOJUYECKUMHU MOJCUCTEMAaMH SIBJIIOTCS: reopu3nueckue (Ha BceX
YPOBHSIX M3Y4YEHHUSl C OLIEHKOW MapaMeTpoB IIyOMHHOCTH M MHTEHCHUBHOCTH ['A3);
JUCTAaHIIMOHHBIE a’POKOCMOre0JIOrHYeckue (KapTUpOBaHUE MO IUJIOMIAM Ha BCEX
YPOBHSIX ~ W3YYCHUS, JIMHEAMCHTHO-TCOJMHAMUYECKUN  aHalU3), CTPYKTYpHO-
reomMopdosoruueckue (MOpPOCTPYKTYPHBIH U MOP(POHEOTEKTOHUYESCKHUI aHAJIH3bI),
TUAPOTEOJIOTUYECKUE UM TEeOXMMHYECKUE (CTPYKTYPHO-THIPOT€OJIOrMYECKUN U
CTPYKTYPHO-T€OXUMHUYECKHI aHalIW3bl Ha PETMOHAIBHOM, 30HAJIBHOM, JIOKAJIbHOM
YPOBHSIX); OMOJIOTUYECKHE (HA JTOKAIBHOM YPOBHE U3YUYEHUS ) METOIBI.

[IpuknanHas dYacTh COCTOMT U3 TPEX KPYIHBIX Pa3[eioB: H3YyUYCHUE
OPUPOAHBIX cHUCTeM (u3yueHue cBs3u ['A3 c JapyrumMu 30HaMH, TOJISIMH,
aHOMAJIMSIMU, MECTOPOXKICHUSAMU U Jp.); U3yUYE€HUE NPUPOJTHO-TEXHUUECKUX CHUCTEM
(u3yueHue CBSA3M TEOAMHAMMUYECKHX 30H C TEXHOTEHHO HpeoOpa30BaHHBIMU
OPUPOAHBIMU U YPOAHU3UPOBAHHBIMH YCIOBUSAMH W COOPYXEHHUSMH); PEIICHUE
NPUKIAAHBIX 337a4 (MHOTOLEIEBOE TI'€OJMHAMHYECKOE pPallOHMpOBaHUE, OLECHKA,
nporHo3). B Hacrosimiee BpeMs 00O03HAYMIIMCh YETHIPE OCHOBHBIX MPUKIAIHBIX
HaIlpaBJIEHUS, CBA3aHHBIX C MUHEPAreHUYECKOM, TUAPOre0JOrnYecKor, HHKEHEPHO-
r€0JIOTUYECKON U Te03KOJI0Tnueckoil posnnio 'A3.

I'eoounamuueckue axmuensie 30nvt (I'A3) npencraBisitor coOOM y4acTKH
3eMHOHM KOpBI, pa3jnyHble N0 00beMy, KOH(MUTYpalMy U IJIOLIaAH, aKTHBHBIC Ha
COBPEMEHHOM  JTale€  HEOTEKTOHMYECKOTO  PAa3BUTHS,  XapaKTEpPU3YIOLIHECS
MOHM>KEHHOW TMPOYHOCTHIO, MOBBIIIEHHOW TPEHIMHOBATOCTHIO, MPOHUIIAEMOCTBIO H,
KaK CJIEICTBHE, MPOSBICHUSMU Pa3pbIBHON TEKTOHUKH, CEMCMHUYHOCTU U JPYTHX
npoueccoB. ['A3, kak mpaBuio, SABJISIIOTCS MOOWJIbHBIE 30HBI TPEIIMHHO-PA3PHIBHBIX
HapylIeHUd Ha  TpaHUlax  OJOKOBBIX  CTPYKTYp,  Vy3Jbl  I€peceueHUs
pPa3HOHAIPABJICHHBIX HAPYLICHUN, OCIIOXKHSIOIIME HEOTEKTOHUYECKUE OJIOKH;
BHYTPHUOJIOKOBbIE YYACTKU CTYIIEHUS CETU HAPYILICHUH.

MeToao10rH4ecKkuii MOAX0A M NMPUHUMIBI K OLEHKE I'eOAHHAMUYECKOMN
AKTHBHOCTH

OneHka reoIMHAMUYECKOM aKTUBHOCTH 3€MHOM KOPBI M €€ 4acTeil SIBISETCS
dbyHIaMeHTanbHON TpoOsieMoil Hayk o 3emie (reosioruu, reorpaduu, SKOJIOTHH,
ASKOHOMHKH). M3yueHue reoarMHaAMUYECKON (HEOTEKTOHMYECKOW) aKTHUBHOCTHU
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IIPOBOAMUTCS IO HAINPABJIECHUSAM, UCCIEAYIOIIMM CJIOKHYIO I€TEPOTCHHYI) CUCTEMY
«penveqd) — meKmoHuuecKue IUHeaMeHmvl U CMPYKMypbl — B00HblE PACMBOPbLL —
gewecmeoy. Peamuzanuss NOpou3BOOMTCA B OOLIEH CXEeM€  HUCCIEeI0BaHMM
«COBpEMEHHBI penbed — TreoMop(dorIOruYecKkue METOAbl HCCIECJOBAaHUN —
CTPYKTYPHBIE U T€OJIOTUYECKUE YCIOBUS — IF€OJIOTUYECKUE METOIBI UCCIENOBAHUN —
IEOJIOTUYECKHUE PE3YIIBTATHD.

Peanuzanuss npou3BoauTCs B 0OIIEH CXEMe HCCIEAOBAHMN «COBPEMEHHBIN
penbed — reoMOpoJOTHUECKHE METOJAbl HCCIEAOBAHUNW — CTPYKTypHBIE H
I'€OJIOTHYECKHUE YCIIOBUS — T'€OJIOTMUYECKAE METOMBI UCCIECIOBAHUM — T'€0JIOTUYECKUE
pe3ynbTaThl». [ TaBHas uaes — UCHOJIb30BaHUE peibeda U JTUHEAMEHTOB JIs
noctpoenust moneneil 'A3. B 0CHOBY METOIMKHM MX M3YyYEHHs IMOJIOKEH KOMILIEKC
METOJIOB: MOP(POHEOTEKTOHUYECKUH, JIMHEAMEHTHO-T€OIMHAMUYECKUI ),
CTPYKTYPHO-TUAPOTE€OJIOTUYECKUHN U CTPYKTYPHO-TE€OXUMUYECKUI aHaAJIU3

JInHeaMeHTHO-TEOAUHAMUYECKUM AHAJM3 3aKIOYAeTCAd B  IOJYyYCHUH
UCXOJTHOM MOJENU JIMHEAMEHTHOTO TMOJs NyTeM JIeu(pUupoBaHUs al’po- H
kocmudeckux cHuUMKOB (KC), nmanee — B anmpokCHUMald pPAacUYETHBIX JIaHHBIX,
PAaH)KUPOBAHUM TEPPUTOPUM MO CTENEHU TC€OJMHAMUYECKOM aKTUBHOCTU U
MOCTPOEHUE €€ KapTorpauyeckux MoJeJell pa3HOro YpOBHSA JETAIbHOCTH.
Meroauka ucCCaeqOBaHWKM BKIIOYAET: IMOATOTOBKY MAaTEpPUAJIOB JIMCTAHIIMOHHBIX
ChEMOK, BU3YaJIbHOE BBIJICIICHUE T'€OMHAMKATOPOB, MHTEPAKTUBHOE KOMIIBIOTEPHOE
CTpyKTypHO-reosornueckoe  nemuppupoBanne  KC,  aBTOMaTu3MpOBaHHYIO
0o0pabOTKy  JIMHEAaMEHTOB,  pa3pabOTKy  KpUTEpPUEB,  Pa3JIUYHbIC  BUBI
KJaccu(uKanui, co3/laHue JOKAJIbHBIX 0a3 JIaHHBIX, CO3/JaHKHE IU(POBBIX MOJIEICH
penbeda, MOPPOHEOTEKTOHUYECKUN, JTUHEAMEHTHBIN, TeOqMHAMUYECKUN aHaU3bl,
COMOCTABJICHWE JaHHBIX C Te0U3MUYECKUMU M JAPYTMMH TIOJSIMH U OLICHKY
JOCTOBEPHOCTH PE3YyJIbTATOB, CO3IaHUE UTOTOBBIX KapT pallOHUPOBAHMS, OLECHKUA U
IIPOTHO3A.

KputepusiMmu O1leHKM TeOAMHAMUYECKOW aKTUBHOCTHU SIBJISIFOTCS Pa3IMYHbIC
pacyeTHble Tokazareau. OZHUM MX BaXKHEWIIUX MOKa3aTesleil SBISIETCS IUIOTHOCTb
pa3oMOB, JIMHEAMEHTOB, METaTpPElINH, BBIPAXEHHAs IO CYMMapHOM UX
MPOTSHKEHHOCTH HA  €IWHUIY IUIOWAaud. PaHkWpoBaHHWE TIe€OJMHAMHYECKOU
AKTUBHOCTH N0 ATOMY MOKa3aTeI0 MPOBOAUTCS MO IpajalusM C ydyeToM OasuioB
CTaTUCTUYECKOr0 pPacHpe/IeIeHUs] M0 UX HHTEHCUBHOCTH (OOBIYHO BBIAEISETCS 6
rpajaluii ¢ y4eToM CpeIHEer0 apu(hMETUUYECKOTO - «X» U CTAaHAAPTHOTO OTKJIOHEHUS
- «S»): 1 6amn < (X-S); 2 6amn (X-S) + X; 3 6amn x + (X+S); 4 0amr (X+S) + (X+25); 5
Oamn (X+2s) + (X+3s); 6 6amt > (X+3S). BriosiHe yBepeHHO MpearnoaracTcs, YT0 OHU
OTpaXaroT COOTBETCTBEHHO PA3IMUHYIO CTENEHb Me0IMHAMUYECKON aKTUBHOCTHU (OT
YCJIOBHO CTaOWJILHOM JI0 YCIIOBHO Yp€3BbIYaiHO BBICOKOAKTUBHOM). [Ipu aTom k 'A3
OTHOCSITCSI YYACTKH C OYEHb BBICOKOM M YPE3BbIYAITHO BBICOKOW TPEIIMHOBATOCTHIO U
B OTACJNBHBIX CIy4dasX — YYaCTKU C BBICOKOM TPEUIMHOBATOCTHIO, OTIMYAIOIIHMECS
BBICOKOU KOHTPACTHOCTHIO OTHOCUTENBHO (poHa. Kak mpasuio, kpynueie ['A3 numeror
CJIOKHOE MO3aM4HOE CTPOECHHE U IO MaTepuajaM 0oJiee AETAIbHOIO U3YYEHUs, OHH
«pa30uBaIOTCS» HA 30HBI 00JIee HU3KOTO YPOBHS C Pa3HOM CTENEHBI0 aKTUBHOCTH.
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JInsi OLEHKU CTENEeHU JOCTOBEPHOCTH PE3YIbTATOB, CO3JaHUSI UTOTOBBIX KapT
pallOHMpOBaHMUS, OLICHKHU u pPOrHO3a IPUMEHSIOTCS CTPYKTYpHO-
TUAPOTEOJIOTHYECKUNA U CTPYKTYPHO-TEOXUMUYECKUN aHAM3bl. DTO CIJIOKHbBIE BUJIbI
aHAIM30B M B KaXJIOM KOHKPETHOM CJy4yae NOJAXOJbl K BBIOOpDY IapaMeTpoB
OLICHOYHBIX MOKa3aTesiel JOJKHBI ObITh MHAUBUAYAJIBHBI IO CBOEH ITpOrpamMMme.

I/Isyqune POJIHA Tr€cOAMHAMUYECCKUX AKTUBHBIX 30H B PAa3JJUIHBIX aCII€KTax
H OCHOBHBIC IPUKJIAJHbIC HAIIPABJICHUA

Mumnepazenuueckasn poib 2e00UHAMUYECKUX AKMUBHBIX 30H

B ¢opmupoBanun MHOruX (IpakTHYECKHUX BCEX) MECTOPOXKACHHUN IOJIE3HBIX
MCKOMaeMbIX OOJIbIIIOE 3HAYCHHE HUMEIOT T'e0JIMHAMUYECKHE aKTUBHBIE 30HBI,
KOTOpPbIE MOTYT OIpPEAENSITh MHUHEPAreHUYECKUE 3aKOHOMEPHOCTH pPa3MEILCHHUS
MECTOpPOKAEHUH. BO MHOIMX permoHax MHpa OTMEYEHa KOHIIEHTpalus 30H
He(Tera3oHaKoIJIEHUsI M KPYIHBIX MECTOpOXKACHHM HedTH M raza B MecTax
IIEPECEUCHUI M CTYIICHUN Pa3pbIBHBIX TEKTOHMYECKMX HApYIICHUM, Ha KOHTAKTaX
HEOTEKTOHUYECKUX OJIOKOBBIX CTPYKTYp, MOATOMY MHUHepareHuyeckas poib ['A3
MoKa3aHa Ha TNpUMEpe IOUCKOB MeCcTOpoxiaeHud HedTH U raza. Pazpaborana
reoJliHaMuyeckasl (HEOTEKTOHMYECKas) MojeNlb Ha(TUIOreHes3a, OTpaKkaromas
ABOJIIONIMIO HadTHAOreHe3a (a Takke M pyJaoreHesa), KoTopas IO3BOJISET IOCTe
CTaauu 00y4eHHUs], T. €. YBA3KU HAOJI01aeMbIX (DAKTOB U BBIJIEICHUSI ONPEAEIISIOINX
nokasaresiei, BBIMTH Ha MPOTHO3 HE(PTEra30HOCHOCTH JOKAJIBHBIX YYacTKOB.
[IporHo3HOE 3HaUYe€HHE AAHHOW MOJIEIN B MPOCTPAHCTBEHHO-BPEMEHHOM JIMANA30HE
MOKa3aHO Ha MpuMepe MecTopokiaeHuid HedTu u rasa llepmckoro kpas. [Iposenen
aHaJIN3 JAHHBIX 10 HE(PTETa30HOCHOCTH U JIMHEAMEHTHO-T€OIMHAMUYECKUIN aHaJu3 ¢
IPUMEHEHUEM METOJI0B JUCTaHIMOHHOIO 30HAUPOBAHUSA 3emimn u
a’POKOCMOreoJiornyeckux wuccienoBanuid. IlocTpoeHa kapra reoAMHAMHUYECKUX
akTUBHBIX 30H Ilepmckoro kpas (¢ BbiaereHueM 60 Me3030H), YCTAHOBJIEHO HX
NPOSBICHHE B T'eOPU3NYECKUX, T€OXHUMHYECKUX, THAPOTCOJOTHYECKUX MOJAX.
Cnenan mnpeaBapUTENIbHBINA JIOKAJIbHBIM MPOTrHO3 HOBBIX MECTOPOXKICHUA HeDTH U
rasa.

MuHepareHnuecKkue 3aKOHOMEPHOCTH Ha OCHOBE PAa3JIMYHBIX KPUTEPUEB
reOIMHAMUYECKOM AKTUBHOCTU CYLIECTBYIOT TaKXKeE IS MECTOPOXKICHUHM 30JI0Ta,
aJIMa30B, OJI3EMHBIX BOJ U IPYTUX MOJE3HBIX HCKOMAEMBbIX

T'udpozeonozuueckasn poib 2e00UHAMUYECKUX AKIMUBHBIX 30H

B ¢opMupoBanuM THAPOTEONTOTHYECKON OOCTAHOBKM B 30HE AaKTHBHOTO
BOJI00OMEHA (JIBIIKCHHE MO3EMHBIX BOJ, MUTPAIMS B HUX XUMHYECKUX JJIEMEHTOB,
pacmpenesnieHie TOJ3EMHOTO CTOKa, (OPMUPOBAHHE THUAPOTCOJOTUYECKUX U
TUAPOTCOXMMUYECKUX  AHOMAlM) Y4aCTBYIOT MHOTOYHMCJIEHHBIE  IPOLECCHI;
BEIYILYIO POJIb IIPUA 3TOM UTPAIOT COCTOSIHUE CTPYKTYPHO-TEOJIOTUYECKUX YCIOBUHU U
HEOTEKTOHUYECKUE IBUXCHUA. JIeUCTBUSA 3TOM 3aKOHOMEPHOCTH YCTAaHOBJICHO IS
MHOTHX PETMOHOB MUpPa U TMOATBEPkKACHO HAMU BO MHOTUX paiionax Cubupu, Ypaina,
[Tpuypanbsi. OCHOBHBIMHM METOJAMHM HW3YyYEHUS CHUCTEMBI «IOJA3E€MHBIE BOIBI  —
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PAaCTBOPEHHOE BEIECTBO — TEOJIOTHYECKUE CTPYKTYpbl — T€OJMHAMHYECKas
aKTUBHOCTB»  SIBIISIIOTCA ~ JIMHEAMEHTHO-TEOJMHAMHUYECKUH M CTPYKTYpPHO-
THJIPOTEOJIOTUYCCKUI  aHaimu3bl. [IpakTHuecku, METOJ OCYIIECTBISIETCS IyTeM
MOJIEBBIX U3MEPEHHUI PacX0/I0B BOJOTOKOB M UX COJIEBOTO COCTaBa B MEKEHb, KOT/Ia
OH COOTBETCTBYET B CpPEIHEM COCTaBy IOJI3EMHOTO CTOKa PEUYHBIX OacceifHoB. B
KaueCTBE OCHOBHBIX PACUETHBIX TOKa3aTeled Mg TMPOBEICHUS CTPYKTYypHO-
THJIPOTEOJIOTUYECKOTO aHaIN3a UCIIOJIb30BAINCh MOTYJTb MOA3EMHOTO CTOKA, MOTYJIb
MO3€MHOTO XMMHUYECKOTO CTOKA, MOJTYJIb MOJ3€MHOT0 YTIIEBOJOPOTHOTO CTOKA

B pesymprare = mpoBeAeHUS ~ CTPYKTYPHO-THAPOTEOJOTHYECKOTO U
JTUHEAMEHTHO-TEOAMHAMUYECKOTO aHamm3a B 3amagHod dactu  Culupckoi
m1aThOPMBI, YCTAHOBJICHO, YTO B (DOPMUPOBAHUH THAPOTECOIOTUUECKON 00CTaHOBKH
B 30HE aKTHBHOTO BOJ00OMEHA BEIYIIYIO POJIb UTPAOT CTPYKTYPHO-TEOJIOTUUECKUE
yCIIOBUS H TeoJAMHAMHUYecKas (HEOTEKTOHMYECKas) AaKTUBHOCTh. Y CTaHOBJICHA
T'CONMPOCTPAHCTBCHHAS CBS3b 30H ITOBBINICHHOW T€OJWHAMUYECKONW aKTUBHOCTH C
ydacTKaM{ TIOBBIIICHHOW KOHIICHTPAIMKM IMOJ3¢MHOTO CTOKa U TI0JI3EMHOTO
XUMHUYECKOTO CTOKA. BOJBITMHCTBO JOKAIBHBIX TOJIOKHUTEIBHBIX CTPYKTYp (26 u3
28) B TEOAMHAMUYCCKUX AaKTHUBHBIX 30HAX XapaKTEPU3YIOTCS TOBBIIICHHBIMH
TUAPOTEOJIOTHISCKUMH TTOKa3aTesiMi. Ha OCHOBaHWMM TPUBENCHHBIX NPUMEPOB H
MHOTOYHUCJICHHBIX JIPYTUX aHAJOTUYHBIX (PAaKTOB, MOYKHO OIPEACIUTh OCHOBHYIO
THUAPOTEOJIOTHIYCCKYI0 POJIb TEOAMHAMUYCCKUX AKTHBHBIX 30H B CJCAYIOIICM:
pacrmpeesieHre MoA3€MHOTO CTOKa; MUTPAIUsl XUMUYECKUX DJIEMEHTOB B TOJI36MHBIX
BOoAaX; (HhOpMUPOBAHHE THUAPOTCOJOTUUECKUX M THUIPOTCOXUMHUYECKUX aHOMAJIHM,
BOJOOOMIIBHBIX 30H W KakK CIEJCTBHUE U3 ITOr0 — (OpMUPOBAHUE CIEHUPUIECKUX
TUIPOTEOJIOTHYECKUX, T€OIKOJOTUYECKUX M WHKEHEPHO-TEOJOTUYECKUX YCIOBHM
OPUPOAHBIX U ypOAHWU3UPOBAHHBIX TEPPUTOPUM B  30HAX  IOBBIIICHHOM
re0JIMHAMUYECKOM  aKTUBHOCTH, (OPMHUPOBAHME MECTOPOXKICHUN  MOJIE3HBIX
MCKOITaeMBbIX.

Huorcenepno-zeonozuueckasn poib 2e00UHAMUYECKUX AKIMUBHBIX 30H

K momnomy daktopy dhopMuUpOBaHUS HHKEHEPHO-TEOJOTUUECKUX YCIOBUI
TEPPUTOPUIN HEJPOIOIB30BAHUS, KOTOPHIM YAaCTO WrpaeT BEAYIIYIO POJb Cpeau
MHOTHX MTPUPOTHBIX (haKTOPOB, MOKHO OTHECTH T'€OIMHAMHYECKIE aKTUBHBIE 30HBI.

Pa3paboTanHbie crenuanbHbIE METOIUKH [IJI1 OIEHKH TE€OAMHAMUYECKON
(HEOTEKTOHUYECKOW) aKTUBHOCTH TEPPUTOPU — MOPHOHEOTEKTOHMYECKUN U
JMHEAMEHTHO-T€OMHAMUYECKUI aHaIu3bl HAa OCHOBE a’pOKOCMOTC€OJOTUYECKUX
uccienoBanuii — AKI'M 1mo3BOJISIOT JIOCTAaTOYHO HAJEKHO ycTaHaBiauBaTh ['A3
Pa3INYHBIX YPOBHEH — OT PErHOHATBHBIX (C MIOMAMSIMHI B COTHH M THICSIH KM°) IO
JIOKATBHBIX (C IUIOMAZsMH MeHee | KM®), 0COOCHHO MpU KOMIUJIEKCUPOBAHUU C
IpyruMu Metojilamu. JlaHHasi MeTo/IMKa MPUMEHSIACh BO MHOTUX PErHoHax — Ypaie
u Ilpuypanse, Bocrounoit um 3amaagnoit Cubupu, Jamsnem Boctoke, Cesepe,
Cpenneit A3unM B MH)XEHEPHO-TE€OJOTHYECKUX MLENAX (MHKEHEPHO-T€0JIOrMYeCcKOe
KapTorpadupoBaHue U pallOHUPOBAHUE, MHXKEHEPHBIE MU3bICKAHUS O] IPakIaHCKOE
U TPOMBIIIJIEHHOE CTPOUTEIBCTBO, MPOCKTUPOBAHUE HWHKEHEPHBIX COOPYKEHUH,
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00OCHOBaHHE T€OJOTHYECKON OE30MACHOCTH PYIHUKOB, pa3padoTKa T€HepaslbHbIX
IUTAHOB TOPOJIOB U CXEM TEPPUTOPUAIBHOIO IUIAHUPOBAHUS U AP.).

B Bocrounoit Cubupu B pailoHax HePTEra3oBblX MECTOPOXKICHUMN
IIPOBEICHHBIN aBTOPOM KOMIIJIEKCHBIN JIMHEAMEHTHO-T€OJUHAMUYECKUN,
WHXECHEPHO-TCOKPUOJIOTUYECKAM  NPOCTPAHCTBEHHBIM  aHalnu3  IIOKa3ajl  Ha
3aKOHOMEPHOE M3MEHEHHE COCTOSIHUS T€O0JOTMYECKOM Cpelbl U €€ IapaMeTpoB B
npeaenax JOKaIbHbIX ['A3 1o cpaBHEHMIO ¢ APYrMMH y4yacTkamu. B mpenenax 3Tux
30H OTMEYAETCs YBEIUYEHUE PA3MEPOB TATUKOB CPEAU MEP3IBIX NOPOJ; YXYALICHUE
(GU3UKO-MEXaHUYECKUX CBOMCTB TPYHTOB (YBEIMYECHHE IUIOMAAM M MOIIHOCTHU
PBIXJIBIX TPYHTOB — TOp(OB, MATKO- ¥ TEKYYEIUIACTUYHBIX  CYTJIMHKOB,
BOJOHACBIIIEHHBIX IIECKOB, YBEJIMYEHHE TPEIIMHOBATOCTU CKAaJbHBIX TIPYHTOB);
YBEIMYEHUE WHTECHCUBHOCTU IIPOSIBICHUS WHXEHEPHO-TEOJOTMYECKUX IPOLECCOB
(ocobenHo — 3abonauMBaHuUs, TYYECHHUs] TPYHTOB, TEPMOKAPCTA, DPO3HOHHBIX
MPOILIECCOB), YTO B IIEJIOM XapaKTepU3YIOTCS MEHee OJaronpusiTHOM CTENEHbIO
CJII0KHOCTH MH>KEHEPHO-TE€OJIOTUYECKUX YCIOBUM.

Ha Tepputopun Ypana u [Ipuypanes yCTaHOBIIEHO, 4TO NpakTuyecku Bce YC
MPUPOJHOTO M  MPUPOJHO-TEXHOTEHHOTO XapakTrepa Ha HedTera3zonpoBojax
MIPOUCXOWJIM M TPOUCXOAAT B MPEAENaX 30H NOBBIIIEHHON TI€OAWHAMUYECKOU
aKTUBHOCTH, YTO YETKO MOJTBEpPXkAAeT (DaKT BIUSHUS N€OJMHAMHYECKOro (pakTopa
Ha YCIOBHS DJKCIUTyaTallMu He(PTera3onpoBOAOB. AHAJIOTMYHBIA BBIBOJ CJENaH
MHOTMMH HCCJIEIOBATEeNIIMU TNPAKTUYECKH BO BCEX HE(PTEra30HOCHBIX PEruoHax
Poccun.

Ha Ttepputopun BepXHEKaMCKOTrO MECTOPOXKICHHS KaJIMWHO-MarHUEBBIX
coneit (BKMKC) BhInonHeH JIMHEaMEHTHO-T€OAMHAMUYECKUN aHAU3 U MPOBEJEHO
CONOCTAaBJICHNE JIOKAIBbHBIX ['A3 M JHMHEAaMEHTOB C JaHHBIMU HH)KEHEPHO-
reOJIOTUYECKUX W3BICKAHMM. AHainu3 IOKa3aJl Ha INPUYPOYEHHOCTh K ITHM 30HAM
AK30Tr€HHBIX TEOJIOTUYECKHX TMpoueccoB (ycuieHue KapcToBO-Cy(hH(PO3MOHHBIX
MPOILIECCOB, OBPArooOpa3OBaHus, OMOJI3HEH, OEpEeroBoi M CKIOHOBOM 3PO3UH U AP.).
Taxxe, B mnpemenax ['A3 oTmedaercss 3HAYMTENBHOE YyXyAlIEHUE (PHU3UKO-
MEXaHUYECKHUX CBOWCTB IpyHTOB. KpynmHomMacmTaOHOE HHKEHEPHO-TE€O0JIOTHYECKOE
paiionupoBanue Mmacmrtaba Ttepputopuu Ycrh-AlBuHCcKOro yudactka BKMKC wu
JETaJbHOE MH)KEHEPHO-TEOJIOTUYECKOE PAMOHUPOBAHUE OCHOBHOW IPOMBIIIJICHHON
IUIONIAIKK TIOKa3bIBaeT, 4YTO Ha yuacTke JokainpbHOW ['A3, 3adukcupoBana
HauOoblIasi MOIIHOCTh PBIXJIBIX 00pa30BaHUM, a B HHKEHEPHO-TE€OJOTMYECKUX
CKBa)XMHAX YCTAHOBJICHO HAJIIMYUE MSTKO- M TEKYUYEIJJACTUYHBIX TPYHTOB B OTIUYHE
OT JpYyrUX Yy4YacTKOB. B 1memoM 3TOT y4acTOK XapakTEpU3yeTCsl MEHee
OJIarONpUSITHON CTETIEHBIO CJI0KHOCTH MHKEHEPHO-TEOJOTUUECKUX YCIOBHI.

ITpu uH>XeHepHO-TeonornueckoM ananuse KuzeaoBckoro yroapHoro 6acceiina
(KYDB), xotopslii B HacTosIIee BpeMsl pacCMaTPUBACTCS, KaK PaliOH 3KOJIOTUIECKOTO
OelCTBUSL M3-3a CUJIBHOTO 3arpsi3HEHUSI OKPYXKAlOIIeW Cpeabl IIaXTHHIMU BOJAMU
W3Y4YEHO BJIMSHUE T€OJUHAMUYECKON aKTUBHOCTH HA MH)KEHEPHBIE CBOMCTBA I'PYHTOB
Ha IIpUMepe IIOIIAI0K MPOEKTUPYEMBIX OUYUCTHBIX COOpyxkeHni. KoppensaunoHusii
aHaJlu3 MEXAYy ToKa3aTelsaMH  (PU3MKO-MEXaHMYECKHX CBOWMCTB TPYHTOB U
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TEKTOHMYECKON TPEIIMHOBATOCTU MOKa3aJl MX TECHYIO B3aUMOCBS3b, OCOOCHHO IS
NOJIyCKaJIbHBIX TPYHTOB.

Ha ypOaHu3MpOBaHHBIX TEPPUTOPHUSLX, OCOOCHHO B TOPOJAaX OIICHKA
r€OIMHAMUYECKON AKTUBHOCTA WIPAET HCKIIOUUTENIBHO BAXHOE 3HAYEHUE IMIpU
W3Y4YCHUH  MHXXCHEPHO-TCOJIOTMYECKUX  yCIoBHM. OCHOBHOW  METOIWYECKUN
KOMIUIEKC HMX M3y4Y€HHUSd — KpymHOMAacmTabHOE HH)KEHEPHO-TE€OJI0THYECKOe
KapTHUPOBAHUE, TUCTAHIIMOHHBIE UCCIEIOBAaHNS, MOHUTOPUHT F€OJIOTUYECKON CPEBI.
B Poccum u3 kpynseix roponoB Haubosnee uzydeHsl MockBa u C.IletepOypr, rae
WH)XEHEPHO-TEOJIOTHYECKUM  TpoljeMaM YAENsAeTCS CEepbe3HOE€ BHUMAHUE W
(vHaHCUpOBAHWE — COCTaBJICHBI KpyIMHOMAcCIHITaOHbIE KapThl HWHXKEHEPHO-
re€0JIOTHYECKOTO PaOHUPOBAHMS, BBIAECIEHBI 30HbI I'€OJIOTHYECKUX PUCKOB. Tperunii
o IUIomaau B cTpaHe ropon — Ilepmb, kak ¥ OOJBIIMHCTBO APYTUX T[OPOJIOB,
U3y4YEHbl HENOCTAaTO4YHO. llepMCKMI Meramoiauc WMEET CIIOKHBIE HHIKEHEPHO-
re0JIOTUYECKHUE YCIIOBUS, OOYCIIOBIECHHBIE PAa3BUTHEM PAa3IUYHBIX I€OJOTMUYECKUX U
TUAPOTE€0JIOTHYECKUX TPOLECCOB, CNEHUPUUECKUMU TPYHTaAMH, MNOAPAOOTaHHBIMU
npoctpaHicTBaMu U Jp. Ilpu 3TOM MHOrue HEOJArompUsATHBIE TEXHOINPUPOIHBIC
IIPOLECCH] 3HAYUTENBHO YCWIMBAIOTCA B 30HAX IIOBBIIMICHHOW T'€OJMHAMHUYECKON
AKTUBHOCTH, YCTAHOBJICHHBIX JTUHEAMEHTHO-T€OAUHAMUYECKUM AHAIN30M, CEPHE3HO
BIIMSIIOT HA YCIOBUS CTPOUTEIBCTBA U DKCILTyaTallMI0 UHKEHEPHBIX COOPYKEHUM.

TI'eosxonozuueckasn ponv 2e00UHAMUYECKUX AKMUBHBIX 30H

OCHOBHBIE 3aKOHOMEPHOCTH (DOPMHUPOBAHUS T'COIKOJOTHUYSCKUX YCIOBHUI
Pa3JIMYHBIX TEPPUTOPHUI ONPEACIISIIOTCS TPUPOIHBIMUA U TEXHOTEHHBIMH (PaKkTOpamu.
Benymas ponp  cpend  MHOTHMX — HNPUPOAHBIX  (DaKTOPOB  MPHUHAJJICHKHUT
reoIMHAMHUYeCcKOMY (PaKTopy — COBPEMEHHBIM I'eOJMHAMUYCCKUM aKTUBHBIM 30HAM.
['eommHamMuyeckne axKTHBHBIC 30HBI TECHO CBSI3aHBI C TaK Ha3bIBAEMBIMHU
reOnaTOreHHbIMU  30HAMU — T.€. JIMTOCPEpPHO OOYCIIOBJICHHBIMH 30HAMU
ouonornyeckoro auckomdopra (mo B.T.TpopumoBy u ap.), paznenstoluxcs Ha
reonaToOreHHble (re0NnaTOreHHbIE T'€OXUMHYECKUE M TeOPU3MUECKUE aHOMAaIWu) U

TCXHOI'CHHBIC 30HbI, Kaxaasd H3 HHX COOTBCTCTBCHHO — HaA TI'COXHUMHUYCCKHEC U
FCO(l)I/I?)I/I‘-ICCKI/Ie aHoMmanuu. B cocTaBe reomaToreHHBIX M TEXHOI€OIaTOIC€HHBIX
Ir€OXUMHUYCCKHUX aHOMaJINi BBIACIIAOTCA JUTOI'COXUMHNYCCKUC,

TUIPOTCOXUMUYECKHE, aTMOT€OXMMUYECKUE aHOMAIIMK. MHOTUMU UCCIAEN0BATEISIMA
BO BCEM MHpE TOKa3aHa MPOCTPAHCTBEHHAs W CTAaTUCTUYECKas KOPPEJALMOHHAs
CBSI3b 30H TOBBIIIEHHOM TEKTOHMYECKOM TPELIMHOBATOCTH C  PA3IUYHBIMU
F€OXUMUYECKUMHU aHOMAJIUSAMHU, OTMEYEHO CEPhE3HOE BIIMUSHHE T€OXMMHUYECKHUX U
reopU3NYECKUX aHOMAJIUI Ha 3I0POBBE YETOBEKA.

OrneHka reoJMHaMUYECKOM aKTUBHOCTH SIBJIICTCS BaKHEHIIIEH 4acThiO OOIIETOo
KOMIUIEKCA PETMOHAIBHBIX TE€O03KOJIOTMYECKHX HWCCIENOBAaHMUM, a TOKa3aTelb
r€OJMHAMUYECKON AaKTUBHOCTH PACCMATPUBAECTCS HAMHU B KayeCTBE OJHOIO U3
BEAYIIMX KPUTEPUEB JUISI  KOMIUIEKCHOM  TE€03KOJIOTUYECKOW  OLUECHKH U
palilOHUPOBAHKS TEPPUTOPHI. PacCMOTpEHO BIIMSIHUE T€OAWHAMUYECKUX AKTUBHBIX
30H Ha ()OPMHUPOBAHNE TCOXMMHUYECKUX aHOMAIMI KaK Ba)KHEWINIECH COCTaBIISIOIICH
4aCTH T€0IKOJIOTHYECKUX YCIOBHUI HA MHOTHX mpuMepax Ypana u Cubupu.
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Ha 3anagnom VYpane u B Ilpuypanbe npu MNpOBEICHUH PETMOHAIBHBIX
r€09KOJIOTUYECKHUX, reoJIOr0-TeOXUMHUYECKHUX, TUIPOTE€0TOTHYECKUX u
UCCJIeIOBAHUI, MHOTOIIEJIEBOTO T€OXUMUYECKOI0 KaPTUPOBAHUSI BBISIBIIEHO OOJIBIIOE
KOJIMYECTBO T€OXMMHUYECKUX AHOMAJIMI MO MHOTMM KOMIIOHEHTaM TIe0JIOrM4eCKOM
Cpellbl CO 3HAYUTEIBHBIM MPEBBIIICHUEM MPEIETbHO-T0NYCTUMBIX KOHIIEHTPALIH.
[TopaBnstomee OOJIBIIMHCTBO aHOMAIMI HAXOAMTCS B Mpeaenax 3aKapTHUPOBAaHHBIX
HaMi 2] KOMIUIEKCHBIX JIMTOTCOXUMHUYECKUX AHOMAJIbHBIX 30H (C TUIOMIAJHBIM W
JOKaIbHBIM pactpoctpanenuem Pb, Zn, Cd, Be, P, As, Ni, Co, Cr, Mo, Cu, Sh, Mn,
V, Ba, Sr, Sn, Ti, Zr, Ga) u 13 ruapOrcOXMMHYECKMX aHOMAJIBHBIX 30H (C
IUTOIIAIHBIM M JIOKAJIBHBEIM pacnpocTtpaneauem Br, B, Ba, Mn, Ti, Sb, Be, Cd, V, Cr,
Ni, Pb, Sr, Zn, Co, Mo) ¢ mnomaasmu 1-9 ThIC. kM2, VX TIOI0KeHne oOHapyXHBaeT
XOPOUIYIO MPOCTPAHCTBEHHYIO CXOAUMOCTh C PErMOHANBHBIMU T'€OJIMHAMUYECKUMU
aKTUBHBIMH 30HaMH. [Ipm 53TOM OOJBIIMHCTBO JIOKAJIBHBIX TE€OXUMHUYECKUX,
TUAPOTCOXUMUYECKUX,  THAPOT€OJOTUYECKUX  AHOMAJUH  XapaKTepU3YIOTCS
MOBBIIICHHBIMU 3HAYEHUSIMU PACUETHBIX F€OJIMHAMMYECKUX MoKa3aTenel. Y4acTKu B
KOHTYpax Nr€OXUMHUYECKUX aHOMAJINM XapaKTEPU3YIOTCS 3HAYUTEIIbHOW COBPEMEHHOM
reoIMHAMUYECKON aKTUBHOCTBHIO. Bce 3TO CBUIIETENIBCTBYET M BIIOJHE JOKA3bIBAET
HEOMPOBEPKUMBIN (DAKT O BeChbMa CYIIECTBEHHON pOJIM HOBEHIIEH TEKTOHUKH M
COBPEMEHHOM reoMHaMUKH B (POPMUPOBAHUHU TE€OXMMHUUYECKUX aHOMAJUM, a BMECTE
C TEM — F€03KOJIOTUYECKHUX YCIIOBUM.

['eonpocTpaHCTBEHHBIN aHanu3 Tepputopun [lepmMckoro kpasi, BKIFOYAKOIIUN
m3yuenre ['A3 (C O4Y€Hb BBICOKOW IIOTHOCTHIO TEKTOHWYECKUX HAPYUIEHUU IO
JIMHEAMEHTHO-T€OIMHAMUYECKOMY aHAJIN3y), 30H SKOJIOTMYECKOM OMacHOCTH (MO
KOMIUIEKCY MOKa3aTeled — XUMHUYECKOMY, PaJuOaKTUBHOMY M Jp. 3arps3HEHUIO
MOYB, TMOJ3EMHBIX M T[IOBEPXHOCTHBIX BOJ, BO3AYyXa; CTEINEHU HaAPYILICHHS
JTaHAA(TOB; MOPAXKEHHOCTH TEPPUTOPUU TEOJOTUUYECKUMH U Jp. MPOIeccaMu |
Y4acCTKOB 3a00JIeBA€MOCTU HaceseHus (M0 JaHHBIM MEIUIUMHCKONW CTATUCTHKU)
MMOKA3bIBACT, YTO MOJABIIAIONICEe OOIBIIMHCTBO IUIONIAIHM, 3aHUMAIOIMMH BceMu I'A3
Ha Tepputopun kpas (87 %) HaxoAsATcs B IMpejaesiax HeOJaronpusaTHOIO U BechbMma
HEOJAronpusITHOTO JKOJIOTUYECKOTO COCTOSIHMS, XapaKTepU3YIOLIErocsl TaKkKe
CaMbIM BBICOKMM INIPOLIEHTOM 001ieil 3a0o1eBaeMOCTH HacejneHus: (O0COOEHHO -—
nereil). MOXXHO BIIOJHE OMNPEIEIEHHO OTHECTH BCE IUIOMIAAU T€OJUHAMHYECKUX
AKTUBHBIX 30H K 30HaM HKOJIOTMYECKOTO pucKa (puc. 2).

OcHoBHasi reodkosiornueckass poiib ['A3 3akmrovaercs: 1) BBISIBICHHE U
IPOTHO3UPOBAHUE TMepeMelieHui BemecTBa 3eMin [3, 24]; 2) olneHKa 3arpsi3HeHUS
3eMHBIX 000sI04ueK U Tepputopuit [1, 23-26, 28]; 3) BbIsBICHUE T'€ONATOTCHHBIX 30H
[18, 22]; 4) akTtuBHOE (OPMHUPOBAHHE TIE€OIKOJOTHUECKHX YCIOBHH PErHOHOB H,
CJIeIOBAaTEIbHO, PACCMOTPEHHUE B KAdyeCTBE OJHOTO U3 BEAYIIUX KPUTEPUEB MIJIA
KOMIUJIEKCHOM T€03KOJIOTMYECKOW OLICHKHM M pailoHHMpoBaHusi Tepputopuit [14, 19-
21]; 5) BBIABICHHE  TI'EOJKOJOTHYECKHMX  OCOOCHHOCTEH  NPHPOJHBIX U
ypOaHU3UPOBAHHBIX TEPPUTOPHIA, TOPOAOB, PA3IUYHBIX OOBEKTOB B IEJSAX OICHKHU
re0JIOTHYECKOM M DKOJOTHYECKOW Oe30MacHOCTH IUIAaHUPYEeMOW XO03iWCTBEHHOM
JCSATCIILHOCTH B T.4. — HSJPOIOJIb30BaHus [2, 29].
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Feon POCTPaHCTBEHHbIN aHanus TeppuTopun
MepMckorokpas no 30Ham reoAMHamMu4eckon
AaKTUBHOCTU MU 3KONOrM4eCKMM pUCKaM —NoKasblBaeT
3aBUCUMOCTb 3KONMOrM4ecknx 00CTaHOBOK OT CTENeHun
reoanHaMmnyeckon akTMBHOCTH

YCcTaHOBMNeHOo:

B 30Hax aKosiozUYecKol HOpMbI (3emeHblll uyeein) u
pucka (kenmbiil)—camMbill HUSKUU % nnowadu
: t 2€0aKMueHbIX 30H—5 U 8%.

e oW N B 30Hax 3KoJIo2UYeCKOo20 Kpu3uca (pososebliiysem) u
e . A 6edcmeus (KpacHbll) —caMblil 8 bICOKUU % nnoujadu
T oo A > SN \ % 2e0aKmueHbix 30H—18 U 69 %.

PR AW/

. e § 4 ' FKONOrHUECKOE COCTORHME NPHPOAHOI Cpeas! Teogunamusieckue axtusnuie 3onsi (MA3) (.)mlaa
| 1adonesae-
e — = a
A IKONOTHYECKDS JOHBI cpeanuit - i MOCTB
s . ooman /o TUIOWATH .
e COCTORHHE IKOTOTHYEC- OUEHOMHBIH PRI A3 HACENEHHR
g (% or naowmanm KOO Gann KONH4ECTBO : rA3 or 0’\_““;' (kon-80
hsageead ”cp\lcml‘o Kpas— pHCKa R INWTOTHYECKOTO gt Cayvaes Ha
15002000 » KM= MIomanH
boszisnd 160, 6 Toic. k) IKOCHCTEM COCTORHMS 1000)
] s GnaronpusTHoe
1 :’Q, HOpMH 188 6 1290 <1000
VCII0BHO
BaaronpustHoe pHcka 309 20 5828 8 1000-1500
Feo3konomyeckas 7
XapaKTepucTHUKa >
HeQnaronpuaTHOE ; 3
reoanHamMmmn4e CKMX (35) KPH3HCA 434 28 10175 18 1500-2000
dKTUBHbIX 30H
BECHMA
weGnaronpustioe |  Oeacraus 630 6 3342 2000-3500
(3)

Puc. 2. Ouenka BIusHUSA F€OJUHAMUYECKUX aKTUBHBIX 30H HA T€03KOJIOTUYECKYIO
o6craHoBKy [lepMckoro kpast 1 310pOBbE HACEICHUS

PesynbTaTel MccienoBanuid, onyOJUKOBaHbIE 3a MOCIEIHUNA IO MPUBEICHbI B
CIIMCKE UCTOYHMKOB [1-29], paHee ommyOJMKOBaHHBIC IPUBEACHBI B padote [6].

Paboma evinonnena npu ¢punancosou noodepawcke co cmoporvl Munobprayxu
Poccuu 6 pamxax 6azosou wacmu cocyoapcmeennozo sadanus Ne 2014/153 Ne 269 ¢
cghepe HayuHoU OessmebHOCU.
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YK 551
H. I'. MakcumoBuy, O. FO. MemepsikoBa
EctecTBEeHHOHAYUYHbBIN UHCTUTYT, lIepMCKuil TOCY1apCTBEHHBIN
HAIMOHAJIBbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

HE®PTAHOE 3AT'PASHEHUE ITIOA3EMHBIX BOJA B KAPCTOBbBIX
PAVMOHAX M METO/IbI BOPbEBI C HUM

B cmamve paccmompena npobaema zacpsazuenus Kamckozo eodoxpanunuwa
npu paspabomxe llonasnenckoeo mecmopooicoenus negpmu. OCHOBHBIM PAKMOPOM,
CROCOOCMBYIOWUM  3A2PA3HEHUIO SGISIeMCS UHMEHCUBHASL 3aKaApCMOBAHHOCMb. B
Kawecmee memooos 00pvboObl paspabomamvi, onpoOOSaHbl U 3ANAMEHMOBAHbL 084
cnocoba: omrkayka JUH3bl Hehmu ¢ NOBEPXHOCMU NOO3EMHBIX 800 U OUON02UYECKAs
oecmpyKyus Hegmenpooykmos AKMUBU3UPOBAHHBIMU abopuzenHvIMU
MUKPOOP2SAHUZMAMU.

Knrouesvle cnosa: xapcm, HegpmsHoe 3acpsizHeHue, Memoovbl OYUCMKU,
omkauxa Hegpmu, MUKpPOOUOO2UYECKULL MEMOO

N. G. Maksimovich, O. Yu. Meshcheryakova
Natural Sciences Institute, Perm State University

OIL CONTAMINATING OF GROUNDWATER IN KARST AREAS AND
CLEANING METHODS

This article deals with the pollution problem of the Kama reservoir during the
mining of Polazna oil minefield. The main factor contributing to the pollution is the
intensive karst processes of reservoir banks. Two methods were developed, tested and
patented for controlling this pollution. They are the pumping out the oil lens from the
surface of underground waters and the biological destruction of oil products by
active aboriginal microorganisms.

Keywords: karst, oil pollution, cleaning methods, oil pumping, microbiological
method

[IpoOnembl HeTSIHOrO 3arps3HEHUs JI€TAaIbHO paccMaTpPUBAINCh B padoTax
B. M. Tl'onpabepra, C. JI. 1aBb110BOM, H. H. Eroposa, E. C. KanycTuHa,
A. A. O6opuna, H. I1. Conmuueroii, FO. U. [Tukosckoro u ap.

b. A. bauypun, B. H. beikoB, B. II. Kocrapes, H.I'. MakcumoBu4 u npyrue
U3ydalld Tpoliecc HEeTSIHOro 3arpsi3HEHHs] HEMOCPEACTBEHHO HAa 3aKapCTOBAaHHBIX
tepputopusix. Ho, HECMOTpsi Ha MHOTOYMCJIEHHBIE HUCCIEAOBAHUS, HET E€IUHOIO
MOIX0/1a K M3YUYEHUIO HEPTIHOTO 3arps3HCHUs] B KAPCTOBBIX pailOHaX, YTO SIBUJIOCH
IPUYUHON UCCIIEIOBAHUS TaHHOM MPOOIEMBI.

JlabopaTtopus reonorun TexHoreHHbx nporieccoB EHU TNIITHUY 3anumaercs
npobiieMaMu  HEPTSHOTO 3arps3HEHUs] B KapCTOBBIX paloHax M pa3pabOTKOM
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IPUPOTOOXPAHHBIX TEXHOJIOTUH okono 15 mer [1-36]. Mexanusm HePTSIHOTO
3arpsi3HEHUs] B palloOHE 3aKapCTOBaHHBIX OeperoB m3ydasics Ha npumepe Kamckoro
BOJIOXPAHWJINILA — OCHOBHOTO HWCTOYHMKAa BOJOCHaOxkeHus Ilepmckoro xpas.
HccnenoBanuss NPOBOJWINCH HAa YYacTKE IPOTSKEHHOCThIO 1,2 KM B paiioHe
[TonazneHnckoro mectopoxxaeHust Hedtu [9].

VY CTaHOBIEHO, YTO NpPUYMHA 3arpsi3HEHUs CYJIb()ATHOIO MACCHBA, a TaKXKe
BOJOXPaHWINILA — JIMH3a HE()TU MOIIHOCTHIO 2—3 M Ha MOBEPXHOCTH TPEIIMHHO-
KapcToBbIX BoA (puc. 1). Mctounuk HedTu: pa3nuBbl, cOpOCHl HEPTH B KapCTOBBIE
noJIocTl U T.1. — B 60—70-e rr. mpouuioro Beka (MpuU4YUHBI (POPMUPOBAHUS JTUH3BI
paccMOTpeHbl HiKe). B Hacrosiiiee BpeMs Mo JaHHBIM HAOIIOJEHUIN MOCTYIUICHHUS
cBexeil Heptu He 3adukcupoBanbl. [lo cocraBy HedTh MMH3BI OnM3Ka K HePTH
pa3pabaTbiBaeMON SICHOIOJITHCKOM 3aJIeKH, OJHAKO OKHCIEHHAas, yTpaTHBIIAs
OEH3MHOBBIE (PPAKIIMH U BEHICOKOMOJIEKYJISIpHBIE MapaduHOBBIE YTIIEBOJ0OPOIbI [22].

Ocazkn ~ 370 000 M" B 10 HA NOBEPXHOCTL THH3BI
Kapcroshie | | ! ! ! ! ! ! :
NoNocTH 3oua ceodoAHBIX 1 cOpOu- ‘
POBAHHBLIX HEe(ITENPOIY KTOB
4 |~ 30Ha JieTyuHx
) g HedTenponyKToB
2|
A 81 A\ 30Ha CRODOIHBIX
(= o
1zl D HeTEeNnpoaYKTOB|
3| “
12 iy
b2l (] G
/|5 % 3a0HTYMHHH3HPOBAHHAA 30HA,
{ . r o - r - o - -
g b, NPENsSTCTRY KA pazrpyike HedTh
(= “
T
h A
=
-
[lacHka Hedrenpoay Ko =X
Boaoxpansimnme
] - = 5 : ﬂ'?u”
3 i e g = - ; chm
= 7 I, 5 2 o) : T,
" ==  ZTEE T S ; : H1iy
T T T S=d ==
S ! [l AT — T icma ArPAIHEHHBIX - '301|'1 Pasrpy3ki pacTBOPHMBIX
30Ha HACKIIEHNA BOJ 3oHa paCTROchme i NMOA3EMHBIX BOJ HedTenponyKTon
PACTROPHMBIMH u copBupoBanueix | 1 I = I I 1 B Bonoxpaml.rmme
HedTenponyKTaMi HedTenpoayKToR L

PHc 1. Mexanusm 3arp;13HeHI/1;1 MaccuBa He(bTenpozlyKTaMH

3akapctoBanHblii (70 30 % MyCTOTHOCTH), B TOM 4YHCIIE U C MOBEPXHOCTH,
TUIICOBBIM MAacCHUB, SBWJICS XOPOLIMM KOJUIEKTOPOM Il HEPTH U MMEET TECHYIO
TUIPABIMYECKYIO CBSI3b C BOJOXpaHUIUIIEM. B pe3ynbrare OUTYMUHU3AIUU PHIXJIBIX
OTJIOKEHHI OeperoBoil 30HbI HEPTH OKa3aJach B CBOCOOPa3HOM T'HAPOAMHAMUYECKOM
noBytike (puc. 1).

OCHOBHOI MeXaHU3M 3arpsi3HEHUS BOJI CJIEAYIOIUMA. JI0&KIEBbIE U TAJIbIE BOJBI
(ox0110 280 ThIC. M B FOJ] C Y4ETOM HCIAPEHHUS HA ILIONIAb JINH3bI) HHPHIBTPYIOTCS
B 3aKapCTOBAaHHBIM MAacCUB U 3a CUET Pa3HOCTU IJIOTHOCTEW (PUIBTPYIOTCS CKBO3b
auH3y. Bozbl 3arpsA3HSIOTCS pacTBOPUMBIMH HE(TENpPOAyKTaMH U MOCTYHAalOT B
BOJIOXpaHmWINIEe. IHTEHCUBHOCTh UX TMOCTYIUICHHS] KOHTPOJUPYETCS KOJeOaHUAMU
YPOBHSI BOJAOXPAHWININA, AOCTUTAOMMMU 6—/ M B TOJ, KOJHYECTBOM OCAIKOB,
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MHTCHCUBHOCTBIO CHETOTasHUS, II03TOMY KOHIEHTpaluuu HEPTENpoAyKTOB B
BOJOXPAHWINILE KpaliHE HEPABHOMEPHBI 110 BPEMEHH.

3a cueT AMPPY3MOHHBIX MEPEMEILEHUN MOJIEKYN 3arpsA3HUTENS IPOUCXOAUT
TaK)K€ 3arpsi3HEHUE MOpPOJI MACCUBA, T.€. MPOUCXOAUT MUIpPALUS HEPTENPOIYyKTOB
KAaK BHHU3, TaK U BBEPX I10 pa3pesy.

Jlutonoruss mopoJ MaccuBa (TUICBI U AHTHIPUTHI) OINPENEISIET MX HU3KHE
(GUIBTpALIMOHHBIE U COPOLIMOHHBIE CIOCOOHOCTH MO OTHOIICHHIO K 3arpsi3HUTEIIO.
Ho BbIcOKast 3aKapCTOBAHHOCTh U TPEIIMHOBATOCTh MAacCUBa MPUBOJIUT K OBICTPOMY
1 OecnpensiTCTBEHHOMY MPOHUKHOBEHUIO 3arpsi3HUTENS BIIyOb MaccuBa. KapctoBbie
IIOJIOCTY U TPELIMHBI SBIIAIOTCS KaK KaHajJaMU JUIl MUTPAlUU 3arps3HUTENS, TaK U
€ro KOJUIEKTOpaMH, /i€ MPOUCXOIUT CKOIUIeHHE HedTenpoAyKToB. B manmpHeiimem
OHM BBICTYIIAIOT B BUJIE BTOPUYHOTO HCTOYHUKA 3arps3HEHUS.

Takum o0Opa3zoMm, HpuU NEPBUYHON HHOUIBTPALUU 3arpsi3HUTENS TMOPObI
MacCHBa HE MOJBEPraloTcs CHIbHOMY 3arpsi3HeHuto. Ho mpu 1iuTenbHOM BIUSAHUU
JAUH3bI He(PTU POPMUPYIOTCS HOBBIE BUJIbI CKOIUIEHUS HE(TENPOIYKTOB B MAaCCUBE:
NOMUMO CBOOOJHOM M pacTBOPEHHOH (HOPM, MOSIBISIIOTCA 30HBI COPOMPOBAHHBIX HA
NOBEPXHOCTH TOPOJA M JIETYy4uMX HePpTenpoayKToB. Bce 3TO Biuser Ha KadyecTBO
runca. PazpaboTka maccuBa 6€3 NpUMEHEHHS] MEp MO JIMKBUJALUHU 3arpsi3HEHUS TIPU
CIIy4allHOM BCKPBITUH 3a0UTYMUHU3HPOBAHHON 30HBI, ABJISIOLIECUCS
TUAPOAMHAMUYECKUM  0apbepoM, MOKET TMPUBECTH K pas3iuBy HedTH B
BOJIOXPAHWIJIMILE U SKOJIOTMYECKON KaTtacTpode.

Jlokanu3anus W JIMKBUAALWS aBapUMHBIX Pa3ivBOB HE(YTU U HEYTEIPOIYKTOB
OpEeIyCMAaTPUBAET  BBINOJHEHHE MHOTO(YHKIMOHAIBHOIO  KOMIUIEKCa  3ajad,
peanu3alrio pa3iIu4HbIX METOJOB M HCIOJIb30BAaHUE TEXHUYECKHUX CpEACTB. Bce
MHOT000pa3ue METOAOB 10 OOpPHOE ¢ HEPTAHBIM 3arpsI3HEHUEM MOYKHO pa3JeiIuTh Ha
4eTbIpe OOJBIINX IPYIIbl: MEXAaHUYECKUE, (PU3UKO-XUMHUUECKHE, OMOIOTMYECKUE U
TEPMUYECKHUE.

BrIloNHEHHBIE MCCIEIOBAHUS U AHAJIW3 M3BECTHBIX CHOCOOOB IMOKA3aJIM, YTO
HamOoJjiee TMEpPCIEeKTUBHBIMU METOAaMH OOpbObl € HE(PTSIHBIM 3arpsi3HEHHEM
MOJI3€MHBIX BOJ U MOPOJ 3aKapCTOBAHHOTO CyNb()aTHOTO MaccuBa HE(PTU SBIAIOTCS
METO/Ibl, MO3BOJISIIOLIME YCTPAHUTh OCHOBHYIO MPUYMHY — JUH3Y HedTH Ha
MOBEPXHOCTHU TMOA3EMHBIX BOJI, TEM 00Jjiee, YTO B HACTOSAIIEe BPEMsI HET NMPU3HAKOB
MOCTYIUICHHUS B HEE CBEXel HeTH.

VYuuteiBass 0COOEHHOCTHM pailoHa HCCIeNOBaHUM, Obula  MpEeJIoKEeHa
TEXHOJIOTHsI, OCHOBaHHas Ha pa3padOTaHHBIX METOAAX OTKAaYkKh HePTH 10
CHELMAIBHON TEXHOJIOIMHM U MHTEHCU(UKAMY OMOXUMHUYECKON NECTPyKLUUU HEPTH,
KOTOPBIE MOTYT HCIIOJb30BAaThCS NApAJIENBbHO, ITOCKOJIBKY OHM HE MCKIIOYAKOT, a
JTOMOJHAIOT ApyT apyra [9, 11, 18].

Metoa orkauku HedgTH. B Xone nposeneHus pabot ObUIO ONPOOOBAHO /1BA
BapuaHTa OTKauku. [lepBbIi — HCHOJB30BaHa IUTyH)KEpHas Iapa IITAHIOBOIO
riyOMHHOTO Hacoca C pPY4YHBIM MPHUBOJOM, KOTOPBIA TNPUMEHEH HUCXOAS U3
TpeOoBaHMI1 6€30MaCHOCTH K 3JeKTpUYecKoMy npuBoay. [IpoBeneHHbIe HCTIBITAHUS
MOKa3ajJl BO3MOXXHOCTb PEryJlMpoBaTh MapaMeTpbl OTKAYKM B HEOOXOAMMBIX
npenenax.
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Jlyia MexaHu3aIy mnpoiecca pa3paboTaH BTOPOIl BapuaHT OTKAYKU MO CXEMeE,
COCTOSIIE W3 Hacoca C IMHEBMATHYECKUM TIPUBOJOM, HYTO OOYCJIOBIEHO
TpeOOBaHUSIMU OE30MACHOCTH, CITyCKOMOABEMHOTO MEXaHH3Ma, KOMIIPECCcopa,
KOTOPBIA HAaXOAUJICS Ha paccTosHUU 30 M OT CKBaKHHBI, EMKOCTH I cOopa HEPTH.
[TpuHMMaroIIas 4acTh Hacoca BCETAa HAXOAUTCS B ¢lI0€ HEPTH, YTO KOHTPOIUPYETCSI
naTyukamu (puc. 2).

e cnyckonogbemMHoe
YCTPOWCTBO cbopHas
€MKOCTb

4 Tpybonposoa |

Komnpeccop u
pecueep

Puc. 2. HacocHoe o6opyioBanue, mpu MOMOIITY KOTOPOTO ObljIa TPOU3BEICHA OTKAYKa
HEe(TENPOIYKTOB

B xone pabot ObuIa mpousBeieHa OTKayka HE()TU U3 JIMH3BI Ha MTOBEPXHOCTHU
MOA3E€MHBIX Boja 0Oe3 3a0opa BOABI, JUISI YEro MCIOJb30BAICS CHEUUATbHBIN
MTHEBMATHYECKUI HACOC 71l 0TOOpa HepTecoaepKaieit KUIKOCTH.

OtpaboTaHbl BCE TEXHOJOTHYECKHE OJIIEMEHTHI: JATYUKW TIyOUHBI U
MOIIIHOCTU JIUH3bI, BOBMOXXHOCThH OIEPATUBHOT'O M3MEHEHUs TITyOMHBI Hacoca u T.1.
B HmwxHeln yactu Hacoca MMEIOTCS JBa JAaTyuka. HwkHUN — npenHasHayeH i
KOHTPOJII TPaHUIbl BOJA-HE(PTh, TPH JOCTIKEHUM BOJAHOW TOBEPXHOCTH IICTIh
3aMBIKAETCSl, 9YTO OTOOPaKAETCS OTKIIOHEHUEM CTPEJIKU Ha cueTunke. Bropoit matumk
KOHTPOJIUPYET CJION HePTH U IEUCTBYET MO TAKOMY K€ MPUHIIUITY, YTO U MEPBBIM.

Takum o0Opa3om, umeeTcss BO3MOXHOCTh KOHTposisi orkauku HCXK w3 crios
nuH3bl HeQTH 6e3 3a00pa Boabl. HabmoaeHus: 32 MOIIHOCTBIO CJIOSE HEPTU B XOJI€ U
MOCJIE OTKAYKH JI0Ka3bIBAOT A (PEKTUBHOCTH METO/IA.

OnBITHO-TTPOMBILIIEHHBIE PA0OTHI MOKA3aJId, YTO OCTATOYHASI MOILIHOCTh CIIOS
HeTH TOCTIe TMPOBEACHUS OTKAaykh OKoJio 5-10 cM, T.e. MOKHO OTKayaTh HE MCHEE
90 % HedTH U3 TUH3HI.

Meton Ouoxumuueckoin gecTpykumu. CymiecTBYIOT JBa TMOAXOJa K
Oouonerpananyy HeTIHBIX YIIIEBOIOPOI0B B €CTECTBEHHOM cpene [12]:

a) CTUMYJISIIMSA ~ €CTECTBEHHOW HE(DTEOKHUCIAOMmEer MHUKPOQIIOpsl  MyTeM
CO3/7IaHUsl ONTUMAJIBHBIX YCJIOBHM NJisi €€ pa3BUTUA (BHECEHHUE a30THO-(OCHOPHBIX
ya00peHuit, aspanus u ap.);
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0) BBEZICHUE B 3arpsI3HEHHYIO IKOCUCTEMY AKTUBHBIX
YTIIEBOIOPOJTOKHUCISIONINX MHUKPOOPTAHU3MOB HapsIy ¢ J00aBKaMU COJIEH a3oTa |
dhocdopa.

OteuecTBEHHBIE U 3apyOeXHbIE TEXHOJIOTHH OOphOBI ¢ HEDTAHBIMU
3arpsiI3HEHUSIMU  TIOJI3EMHBIX BOJI OCHOBaHBI, KakK MPaBWJIO, HAa WCIOIb30BAHUH
TEXHUYECKUX CPeACTB (cOOp, oTKauka HE)TU U T.J.) WIM Pa3IUYHBIX MPENapaToB, B
TOM YHCIIE 1 MUKpOOHOnornueckux. bopr0da ¢ HeTSHBIM 3arpsi3HEHUEM MOI3EMHBIX
BOJ TpeOyeT OcCOObIX TPHEMOB U TEXHOJIOTHH, YYUTBHIBAIOIIUX OCOOECHHOCTH
THIPOJUHAMUYECKOTO  PEeXHMMa TOJ3EMHBIX  BOJ, JIMTOJIOTMYECKHH  COCTaB
BMELIAIONINX TOPOJl M XapakTep MepepacupeneneHus HehTH B CHUCTEME «Boja —
opoAa».

3amadyeil JAaHHOTO WCCJIENOBAaHUS SBJSUIOCH BBIJEICHHE U3 CyOCTpaTroB
[TonazHeHckoro He(TSAHOTO MECTOPOXKACHUS AaKTHUBHOIO  HE(TEOKUCISIOIIETO
CO00IIIeCTBa MUKPOOPTAaHU3MOB [IJIsI €0 TOCIEAYIOUIETO HCIONIb30BaHUS B IEJSIX
OYUCTKM OT He(dTAHbIX 3arps3HeHuid. CleayeT OTMETUTh, YTO HHTPOIYKIUS B
He(Te3arpss3HEHHBIE MMOYBBl ABTOXTOHHBIX (TO €CTh BBIICTICHHBIX M3 JTHX IOYB)
HE()TECOKUCIAIOMNX MHUKPOOPTaHU3MOB HE OKa3blBa€T HETaTHBHOTO BIMSHUS Ha
€CTECTBEHHYIO IKOJIOTUYECKYIO0 OOCTaHOBKY.

B kayecTBe HCTOYHHMKA AaKTHUBHOTO HE(PTEOKUCIAIONIErO CcooOIIecTBa
MUKPOOPraHMW3MOB  HCMOJIb30Bajach HePTh U3 JIMH3BI U  HePpTeCcOOpHHUKA.
Coo0u1ecTBO BBIACISUIM NMPU KOMHATHOM TeMIEpaTtype METOJOM HaKOMHUTEIbHOU
KyJIbTYpbl IIyTEM TPEXKpaTHOro IepeceBa Ha cpelny TaycoHa ¢ HepThbIO, Kak
€IMHCTBEHHBIM UCTOYHHUKOM YTJIEPOJAA U SHEPTUH JIsl pa3BUTHS COOOIIECTBA.

Crnenyer 0co00 OTMETHUTb, YTO JAHHBIM METOJ HPEANOJaraeT UCIOJIb30BAHUE
CHELMAIbHO  BBIACJIEHHBIX W3  NPUPOAHOW  cpelbl  HEPTEOKHUCISIOUINX
MHUKPOOPTraHU3MOB, KOTOPbIE HE SIBIISIFOTCSI Yy>KEPOJHBIMU JUIsl HEE U HE OKa3bIBaIOT
BPEIHOTO BO3CHCTBHS KaKOTO-IMO0 poja.

TexHnomornueckass cxemMa NMPUMEHEHHUs JAHHOTO MeTofa cieayromias. Yepes
CYHIECTBYIOIINE CKBAXUHBl AKTHBU3WPOBAHHAS KYJIbTypa HEPTCOKHCISIONIUX
OakTepuil 3anMBaeTCs B TMOA3EMHBIC BOJBL. bakTepun KOHIIGHTPUPYIOTCS Ha
BOJAOHE(TSAHOM KOHTAKTE W B TMOCIEAYIOIMIEM pACHPOCTPAHAIOTCS TMOTOKOM
MOJI3EMHBIX BOJ MO HI)KHEW MOBEPXHOCTH JUH3bI. KpoMme CKBaXKMH ISl 3aJUBKH
KYJbTYPbl MOTYT UCIIOJIB30BATHCS KAPCTOBBIE BOPOHKH (puc. 3).

B ckBaknHE TpHUMEHSUICS OHOIpenapaTr, KOTOPBIH BHOCHIW TPWXKIBI Yepes3
HeOobIINe MPOMEXKYTKH BpeMeHH (puc. 4). buompenapar BHOCHIM B TIEPHOJ
MOBBIIIICHHSI YPOBHSA BOABI B KaMCKOM BOJOXpaHWIHINE, JUISI TOTO YTOOBI BpeMs
HaXOKJIeHUsl Ouompernapara B KOHTaKTe ¢ He(DTAHOH JHH30M ObUIO MaKCHUMaTbHBIM
(BO BpeMmsl MOBBIIICHUST YPOBHS BOAbl B KamMckoM BOJOXpaHWIHINE OHOMpenapaT ¢
MOTOKOM TIOJI3€MHBIX BOJ PaclpOCTpaHSETCS BIIyOb MaccHBa, a C TMOHW)KCHHEM
YPOBHS BOJIbI B BOJIOXPAHUJIUIIIE MTEPEMEIIAETCS B HAPABICHUH BOJOXPAHUIIUINA).

B pesynpraTe neiicTBus Ouomnpenapara Ha JaHHOM dTare U3 HEPTIHOU JTHH3BI
CKBOXMHBI ObUIO ynaneHo H-aigkaHoB — 0,711/100r HedTH, H30MPEHOUIHBIX
yrieBo10poaoB — 0,14 /100 r vedtu (umu npumepno no 10 % ot ux copepxanus).
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Ananornunbsie pazpabotkm (marentel NoNe 2107042, 1838598, 1264634,
2232806, 2043312) wumeroT P HEAOCTATKOB: OOJIbIIAs TPYAOEMKOCTH U
TEXHHYECKAasl CIOKHOCTh PadOT MO BBIICICHUIO aHA’POOHBIX MHUKPOOPTAaHHU3MOB H
HapalMBaHUI0O UX OHWOMACChl, HEBO3MOXXHOCTb TIPUMEHEHHS i1 O0O0paboTKH
KapCTOBBIX TOJI3EMHBIX BOJ, COJACPXAIIUX PACTBOPEHHBIA KHUCIOPOJ, HHU3Kas
3(QPEeKTUBHOCTh B ClIy4asX BBICOKOW CTENEHU 3arps3HEHHOCTH HE(PThIO,
MaTepuaabHbIC 3aTPaThl, CBI3aHHBIC C OTKAYKOW BOJIBI, €€ OTCTAUBAHUEM U a’paluei,
a TaKXKe MPUMEHHUMOCTH CIOco0a TOJIBKO TMPH HU3KOM OCTATOYHOM COJEPKAHUU
He(TENpOAYKTOB B BOJIE.
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30Ha 3arpA3HEHHBIX 30Ha pasrpy3kH pacTBOPHMBIX
30Ha HackllEeHHs BOJ| 30Ha pacnpocTpaHeHHsA TNOA3EMHBIX_BO, Hedyrenpony KkTor
PacTBOPHMbIMH Ouonpenapara B BOAOXPaHHIHLLE
HedTenponyKraMmu

Puc. 3. Cxema 06paboTku He(TSHON JIMH3BI OHOIpenapaTaMu
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Puc. 4. 3anuBka KyabTypbl HEPTEOKUCIAIONMX OaKTEpUl B CKBAXKUHY
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[IpoBeneHHBIC WCCIIEOBAHUSA TIOKA3ajlid, 4YTO BBIJCICHHOE MHKPOOHOE
COOOIIECTBO CIOCOOHO HCIMOJIB30BATh YIIAEBOAOPOAbI HEPTH ISl MOJACpPKaAHUS
CBOEH KU3HENEATECIbHOCTH M, CJEJI0BATEIbHO, MOXET OBbITh HCIOJb30BAHO IS
MHTPOJIYKUUU B HePTE3arps3HEHHbIE MOA3EMHBIE BOJABl MacCHUBa C IEJbI0 UX
OMOJIOTHYECKOW OYHMCTKHU. JIaHHBIH KOHCOPIIMYM MOXET OBITh NPUMEHEH IS
OUMCTKM HE TOJBKO MOJ3EMHBIX, HO M TOBEPXHOCTHBIX M CTOYHBIX BOJA. Ero
3 PeKTUBHOCTH OY/IET 3aBUCETh OT KOHKPETHBIX (T€OXUMUYECKHUX, TUTOJIOTMYECKUX,
TUAPOAMHAMUYECKUX) TIPUPOJTHBIX YCIOBHM. MeTol MOKeT ObITh HUCIOJIh30BaH KaK
CaMOCTOSITEIIbHBIN, TaK M KaK JOTOJHUTEIbHBIA K TPAAUIIMOHHBIM U TIOBBIIIATH TIPH
5ToM 3P GEeKTUBHOCTh OYUCTKH. OcoObIi 3(P(HEeKT MaHHOW TEXHOJOTHMH MOKHO
OXKUJIaTh TPU OYHCTKE TMOPOJ OT COPOMPOBAHHBIX HEPTEHPOAYKTOB B 30HE
CE30HHOTO KOJIeOaHus YPOBHS MOJI3EMHBIX BOJI.

B pesynbrare aeiicTBus OuornpenapaTa IJIOTHOCTh HE()THU yBEIMYMBAJIACh Ha
0,4 %, comepkaHWe CHJIMKAreJleBBIX CMOJ yMeEHbIaaoch Ha 4 %, maccoBas IO
napaduHa cHuxkanach Ha 44 %.

[lo mpumepHbIM oOLleHKaM Jyisi Ouojerpaganuu 1 TOHHBI HEPTH HEOOXOIUMO
70 nutpoB OwomnpenapaTta. [lpu 3TOM BO3ACHCTBUIO TMpemapaTa TOIBEPrarOTCs
alKaHbl ~ HOPMAJBHOTO W  M30NPEHOUTHOTO  CTPOCHHWS  Kak  Hambosee
BOJOPACTBOPHMBIC TOJBIIKHBIE (PaKIMd HEPTH M MMOATOMY BHOCSIIHE OCHOBHOM
BKJIaJI B 3arpsisHeHHEe KaMCKOro BOoXpaHUIHIIA.

Pekomennyemas yactoTa BHECEHUSI TIpemapara COCTaBJsSIET OJWH pa3 B
7-10 nueti B kosmuectBe 15-20 muTpoB. 3a BpeMs OKCIEPUMEHTOB 3a CUET
Omojmerpamaniu ObUIO yaajgeHo okoyio 1,9 ToHHsl HedTu. Takum 00paszom,
MpeJIaraeMblii METOJ] MOKET OBITh HCIOJIb30BaH KakK JOTMOJHUTEIbHBIM K OTKAuKe
He(PTH U3 TUH3BI.

Ha pazpaGorannbie NpUpOIOOXpaHHBIE METOMBI JlabopaTOpUei TeOoJoTUU
TexHoreHHbIX nporeccoB EHU INI'HNY 6butn nosydensl nateHTsl [2, 14, 15, 26].

Pa3zpaboTanHas Ha OCHOBE MCIIOIH30BAHMS ABTOXTOHHOTO HE()TEOKUCIISIOIIETO
OaKTepuaIbHOrO0 COOOIIECTBA TEXHOJOTHS YCKOPSET OHOJOTHYECKYI0 OYHCTKY
He(Te3arps3HEHHBIX TMOA3EMHBIX BOJ. TEXHOJIOTHS MOXET OBITh MPUMEHEHA IS
OYMCTKH HE TOJBKO TIIOA3EMHBIX, HO W IIOBEPXHOCTHBIX M CTOYHBIX BOJ. Ee
sddekTuBHOCT,  OymeT 3aBHCETh OT KOHKPETHBIX  TMPUPOIHBIX  YCIOBHIA
(TEOXMMHUYECKUX, JUTOJOTUYECKHUX, TUAPOJMHAMHUYECKHX). Takke pa3paboTaHHAS
TEXHOJIOTUS MOKET OBITh HUCIOJIH30BaHA KAK CAMOCTOSTEIbHO, TaK U JIOMOJIHUTEIHHO
K TPaAUIIMOHHBIM, TOBBIIIAS TeéM caMbiM 3(PGhEeKTUBHOCTh OYUCTKH. OcoO0bIi 3¢ dhexT
OT MCMOJB30BAHMS JTAHHOW TEXHOJIOTMH MOKHO OKHJATh MpPH pEIlIeHUUd Hauboiee
TPYJAHOM 3aJaull — OYMCTKU TOPOJA OT COpOMPOBAHHBIX HE(PTENPOIYKTOB B 30HE
CE30HHOTO KOJIeOaHUs YPOBHS MOA3EMHBIX BOJI.

Takum 00pa3oM, BBINOJHEHHbIE pPaOOTHI MOKa3aid, YTO MpPU HAIAYUHU
3aKapCTOBAHHBIX MMOPOJI MEXAHU3M 3arpPsS3HEHUST BOIOXPAHUIIUIINA HEDTEIPOTYKTaAMH
MMEET JIOCTATOYHO CJIOKHBIM XapakTep W TpeOyeT CHeluaibHBIX METOJOB IS
peanu3ayy IPUPOJO0OXPAHHBIX MEPOITPUITHH.

Paboma noocomosnena npu noooepoicxke epanma PODU 16-35-00104 mon_a
«Muepayus  yeneso0opodog npu  uibmpayuoHHo-ouh@y3uoHHoM neperoce 8
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KapCcmosvlx panoHaxy u co cmopousvl Munobpuayku Poccuu 6 pamkax 6a3080tl
yacmu e2ocyoapcmeennoco 3aoanus Ne 2014/153 Ne 269 6 cgepe mayunou
OesimenbHOCMU.
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YK 550.4
H.I'. MakcumoBuy, E.A. Xaiipyauna
EctecTBEeHHOHAYUYHbBIN UHCTUTYT, lIepMCKuil TOCY1apCTBEHHBIN
HAIlMOHAJIbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

TEOXUMMNYECKHUE BAPLEPHI U OBECIIEYEHUE DKOJIOI' MYECKON
BE3OINACHOCTH B PAMOHAX C THTEHCUBHBIX TEXHOTEHHBIM
BO3JENCTBUEM

B cmamve npedcmasnenvl ocHogHble HayyHble U NPAKMUYECKUE pe3ylbmambyl
oeamenvHocmu Jlabopamopuu 2eonocuu MexHOEeHHbIX Npoyecco8 6 obdracmu
pazeumusi yuemus o 2eoxumuveckux Oapvepax. Ilpusedena xapaxmepucmuka
NPUPOOHBIX U MEXHOSEHHBIX 2COXUMUYECKUX Oapbepos, pacCMOMpeHd Ux pofb 8
muepayuu  3acpAsHumenei U - peuleHuu  psaoa  IKOJI0SUYECKUX — npoonem
20pHOOODbIBAIOWEll  NPOMBIUIEHHOCMU, — MEMmAaiiypeu U CMpoumenbCcmada.
llpeocmaenen  onvim  peanuzayuu  paspaboOmMaHHOU  MemoOOUKU  CO30AHUS
UCKYCCMBEHHBIX 2e0XUMUYECKUX Oapbepos Ol peuieHus npoodiem OoKpycarouel
cpeowl.

N. G. Maksimovich, E.A. Khayrulina
Natural Sciences Institute, Perm State University

GEOCHEMICAL BARRIERS AND ENVIRONMENTAL SAFETY IN AREAS
WITH INTENSIVE TECHNOGENIC INFLUENCE

The article presents the main scientific and practical results of the Laboratory
of Geology of Technological processes activity in the development of the geochemical
barrier theory. The characteristic of natural and technogenic geochemical barriers,
their role in the migration of contaminants and solving of environmental problems of
mining, metallurgy and construction are considered. The experience of creating
artificial geochemical barriers for solving environmental problems is presented.

B pailioHax ¢ MHTEHCUBHBIM TE€XHOTCHHBIM BO3JICICTBHEM Ha OKPYKAIOLIYIO
cpeny ¢opMupyeTcsi CIOXKHasi SKOJOormdeckas oOCTaHOBKAa, OOYCIIOBICHHAs Kak
OpsIMBIM ~ BO3/ICMCTBHEM TIPEANpPUSATANA B pe3yibTare BblOpoca B aTtMocdepy
3arpsi3HUTENIed U cOpoca B PEKM CTOYHBIX BOJ, TaKk U C (DOPMUPYIOIIUMHUCS
TBEPAbIMU U SKUJKUMH OTXOJaMH, KOTOpbIe 00JIalaloT MPOJOHTUPOBAHHBIM
BIMSHUEM HA OKPYXAIIYID Cpeay M MOTYT OINpPENEisaTh 3SKOJIOTHYECKYIO
00CTaHOBKY TMOCJE 3aKPbITUS MPEAIPUATHI WIM MECTOpOXKIeHMH. TexHoreHHas
NEeSATEIbHOCTh  MPUBOAUT K  OOpa30BaHMIO  T€OXMMHUYECKUX  AHOMAJUH,
XapaKTEPU3YIOIINUXCS MOBBIIIEHHBIMA KOHIEHTPALMSAMU 3arpsi3HSAIOIIMX BELIECTB B
atMocdepe, MoYBaX W TOPHBIX IMOPOJAX, MOA3EMHBIX M TOBEPXHOCTHBIX BOJaX,
KUBBIX oprann3max. KOHIIEHTpauuu OTAEIbHBIX XUMUYECKUX JJIEMEHTOB B IpPEIEIax
TEXHOTCHHBIX OPEOJIOB M TMOTOKOB pPAaCCESHMS YacTO NPEBBIIAIOT 3HAYECHUS,
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Oe3omacHble I KU3HU U 3I0POBBS JIIOJIeH, HOPMAJIBHOTO Pa3BUTHA OMOTHYECKHX
KOMIIOHEHTOB.

OCHOBHBIM HAaITPaBJICHUEM YIYYLIEHUS 3KOJOTUYECKOM CUTYyalHUH SIBIIAETCS
COBEPUICHCTBOBAHUE TEXHOJIOTMYECKUX CXEM IMPEINPUATHI: MOJECPHU3ALHNS CHCTEM
OYHUCTKA COpPOCOB M BBIOPOCOB, IepepabOTKU OTx00B U T.A. CoBpeMEHHBIE
MPUPOJOOXPAHHBIE COOPYKEHUS JIJIs1 OUMCTKU CTOUYHBIX BOJ, BEIOPOCOB B atMochepy
Y U30JISILIMM YYAaCTKOB CKIIAIMPOBAHUS TBEPIBIX U KUIKUX TOKCHUYHBIX OTXOJIOB, KaK
MPaBUJIO, TPEOYIOT OOJIBIINX KAMUTATBHBIX 3aTPAT, 3HAYUTEIHHBIX IHEPTETUICCKUX H
MaTepUalbHBIX PECYPCOB IIPU UX 3KCIUTyaTaund. B CBA3M ¢ 4em, BO3HMKAET 3ajadya
MUHHAMH3ALUNA TEXHOTEHHOTI'O BO3JECHCTBUS TOPHOPYAHOW NPOMBILIJIEHHOCTH Ha
OKPY>KaIOIIYIO Cpely SKOHOMHUYECKH BBITOAHBIMU CIIOCOOAMH.

B nocnenHue gecaTuieTys s 3alUThl OKPYKAIOIIEH Cpeabl OT 3arpsA3HEHUS
HaMETWJIaCh TEHACHILIUS HCIIOJIb30BAHUS TEOXMMHUYECKHX OapbepoB, NMpPUMEHEHHE
KOTOPBIX B psJie CIy4aeB IMO3BOJISIET OTKA3aThCsl OT CTPOUTEIBCTBA CIIOKHBIX
OUYMCTHBIX COOPY>KEHUH U MPOBEAEHUS APYTUX JOPOTOCTOSIINX MPUPOJOOXPAHHBIX
Meponpusatuil. TepmuHoM «reoxumuueckue 6aprepni» A.U. Tlepenbman B 1961 1. [1]
MPEAJIOKUIT Ha3bIBaTh TAaKWE YYaCTKHU 30HBI TMIIEPI€HE3a, B KOTOPBIX Ha KOPOTKOM
PAcCTOSTHUM TPOUCXOJIUT pe3Kash CMEHa YCJIOBUM MUIPALMH, YTO TPUBOIUT K
KOHLIEHTPAlU1 XUMUYECKUX 3JIEMEHTOB.

CoryiacHO COBpPEMEHHBIM MPEICTABICHUSAM, T'€OXMMUYECKH Oapbep — 3TO
OTKpBITasi, HEPABHOBECHAs, JAUHAMUYECKAas, CAMOOPraHMU3YIOIIAas CUCTEMA C
MHOXKECTBOM  (PakTOpoB,  OOYCIOBIMBAIOIINX  OCaXKJIEHHE  DJIEMEHTOB. B
MUTPALlMOHHOM IOTOKE, MPUOIMKaromeMcs K 0apbepy, sl KaXKI0ro XMMUYECKOTO
AJIEMEHTA, CIIOCOOHOT0 OCa)XJaThCsi Ha HEM, CYILECTBYET CBOM IPOCTPAaHCTBEHHO
pa300I1EeHHBIN TEOXUMUUYECKUN Oapbep.

C mosiBlieHHEM YYEHHUSI O TEOXMMHUYECKUX Oapbepax Hadall pa3BUBATHCA €T0
MOHATUHHBIN ammapaT. Krmaccudukanus reoXxuMUdecKnx O0aphepoB KakK CpEICTBO
YCTAaHOBJICHUSI CBA3€H MEXAY IMOHATUAMH CIY>)KUT JJii OPUEHTHUPOBKHM B HX
MHOrooOpasuu. Kpome cucremaTusaiimu COBpEMEHHBIX 3HAHUHM KiaccU(UKAIHS
MO3BOJIAET AaTh 0OOCHOBAHHBIE MPOTHO3BI OTHOCUTENILHO HEU3BECTHHIX eIle (PakToB
¥ 3aKOHOMEPHOCTEH. DTO OCOOCHHO Ba)KHO JJIsl MPOTHO3a MOBEACHUS TEXHOTCHHBIX
KOMIIOHEHTOB B OKpy’Karoled cpeae, g pa3pabOTKH TNPUHIUIOB CO3TaHUS
reOXUMHYECKUX 0aphepoB I MIPUPOTOOXPAHHBIX LIETICH.

[lepenbman A.MI. mno mnpeoOnagaronieMy TUIY  MUTPAMM  pa3aesisl
reoXMuMUYeckue Oapbephl Ha TpPU Kiacca: MEXaHHueckue, (U3HKO-XHUMHUUYECKHE U
ouoreoxumuueckue. [lo oTHomeHuto kK AesitenbHocTu ueinoBeka A.W. Ilepenbman
BBIJICJINJI IBA THIA T€OXUMHUECKUX 0aphepOB — MPUPOJAHBIE U TEXHOTEHHBIE.

Cornacao A.U. IlepenbmaHy, TEXHOTE€HHBIH T€OXUMHYECKUM Oapbep — 3TO
YYaCTOK, TJI€ NPOUCXOAUT PE3KOE YMEHBUIEHWE WHTEHCUBHOCTH TEXHOTCHHOMU
MUTPALMH U, KaK CIEICTBUE, KOHIIEHTPUPOBAHUE IEMEHTOB U COEIMHEHUN. B pszae
CJIy4aeB TEXHOTEHHBIE Oapbepbl CO3/1al0TCA LIEJICHANPABICHHO HA MYTH JABMKEHUS
TEXHOTE€HHBIX ITOTOKOB JUIsl JIOKAJIM3ALMK 3arpsi3HeHus [2, 3]. TexHoreHHble Oapbepsl
BCE Yallle UCTIOIB3YIOTCS JJIsl OXPaHbI OKpYKaroliei cpesl [4-7].
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OTnuunuTenbHONM  OCOOCHHOCTBIO  TEXHOTEHHBIX  OapbepoB  SBISICTCS
BO3MOXHOCTh aKKYMYJISIITUM TEXHOTE€HHBIX BEIIECTB, HE BCTPEYAIOIIUXCS B
INPUPOJHBIX  YCJIOBHSX, TaKMX KaK HEPTENpOAYKThbl, MOJIUAPOMATUYECKHE
YTIEBOJAOPOAbl, NeCTUIAbl U Jip. KoHIIeHTpaluu BelecTB, UMEIOLIUX MPUPOIHbBIE
aHAJIOrM Ha TEXHOTEHHBIX Oapbepax B psje ClIy4aeB, 3HAYUTENIBHO BbIIIE, YEM Ha
NpUPOAHBIX. M3y4eHHOCTh TEXHOTEHHBIX T'€OXMMUYECKHX OapbepoB 3HAUYUTEIHHO
XYyK€, 4eM MPUPOTHBIX.

PaGoTel mo pemeHW0 HAyYHBIX W TMPAKTHYECKUX BOIPOCOB CO3JAHUS
HMCKYCCTBCHHBIX TEOXHMUYECKUX OaphepoB I OXPaHbl OKPYXKAIOIIEH CpPEIIbI
Hayaimuch moj pykoBojactBom H.I'. MakcumoBuua B 80-¢ roapl. OTuU pabOTHI
MO3BOJIWJIM PEIIUTh Pl MpoOJieM, CBSI3aHHBIX C TOBBIMIEHHEM 3(PHEKTHBHOCTH
paboThl OYUCTHBIX KOMIUIEKCOB TMpU pPa3paboTKe MECTOPOXKICHUN TOJIE3HBIX
uckomaembix Ilepmckoro u KpacHosipckoro kpaeB u pecnyOonuku bypsiTus,
00eCcTIeYMBaOIINX COKPAIICHUE COPOCOB 3arps3HSIONINX BEIIECTB B MMOBEPXHOCTHHIE
Y TOJ3€MHbIC BOJBI C MPUMEHEHUEM T'€OXMMHUYECKUX METOJOB, TJ€ TPATUIIMOHHbBIC
MeToabl He pAaBanu dPdextuBHOCTH. HakoruieH 3HAYMTENbHBIN (DakTUUeCKui
MaTtepuall  AKCIEPUMEHTAJbHBIX  JTAOOPATOPHBIX U OMBITHO-NPOMBIIIICHHBIX
HCCIICIOBAHUM MO CO3/IaHUI0 TEOXUMHUYECKUX OaphepoB B pailloHaX ¢ KPUTHYECKOU
TEXHOT€HHOM HAarpy3koil: Ha 00bEeKTaxX TOpHO- U HePTeAOObIBAIOLIEH, XUMUYECKOMH,
METAJLTYPTrAYECKON U IPYTUX BUAAX MPOMBIIUICHHOCTH.

B nmanpHennieM WMEIOIIMKCS OIBIT IMO3BOJIMJI IMPOBECTH TEOPETHYECKHUE
000011IeHNs 1 pa3paboTaTh METOJAMYECKOE O00ECIeUeHHEe CO3/IaHUS HMCKYCCTBEHHBIX
F€OXMMUYECKUX OapbepoB Il OXpaHbl OKpPYXKAIOMEeH Cpellbl, KOTOpble ObLIH
omyOiMKOBaHbI B yueOHOM mocobun «l'eoxumuueckue Oapbepbl U OXpaHa
OKpyXxatoie cpeab» [8] u apyrux myonukanusax [9, 10 u ap.].

B ocHOBY KOHIENIIMU CO3[aHUsI T€OXMMHYECKUX OapbepoB Obliia MOJIOKEHA
CTaUIHOCTH U3 pa3BuTHs (puc. 1).

CooTHomeHITE
Craaun muluﬂrrp:uulu B Xapakrepueris crajim

= pailoHe Sapeepa
TEOXHMHHECKHIT

Gapbep

o Eapup CTAHOBHTCH
C. C, Cy

Bapsep wacTaas0

Bapsep Heuepnan croio
CMEOCTB

Konuenrpanus saementa, C

KonuenTtpaunsa anenmenTa
€. — a0 Gapbepa O - cragus
C; — Ha bapbepe

> G nocae Gapeepa

Paccroanmne, L

Puc. 1. Ctagun pa3BUTHS T€OXUMUYECKIX OaphepoB

Ha mepBoii cragum, KOTJa HAYMHAETCS TMIOCTYIUICHHE BEIIECTBa C
KoHIeHTpanmeir C, B 30HY CO CMEHOH YCIOBHH MUTpalid, BECh IMOTOK
KOHIIEHTPUPYETCSl HAa TEOXUMHUUYECKOM Oapbepe. B ompeneneHHbIii MOMEHT BpEeMEHH
(BTOpast cTaaus), TMOCJIe€ YaCTUYHOTO HAacChIICHUs Oapbhepa, OH CTaHOBUTCS
OPOHUIIAEMBIM JJII MHUTPHUPYIOIIMX d3JeMeHToB. Ha Tperbeit crtamum Oapwep
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MOCTETICHHO TepsieT cBOol 3(hdexTuBHOCTL. KoOHIEHTpamus BemecTBa A0 U IOCHE
Oappepa HauMHACT BBIpAaBHUBAThCA. Ha deTBepToil cTajguu Oapbep HCUYEPIBIBACT
CBOIO €MKOCTb, U JIaJIbHEHIIIasi KOHIIEHTPALIMS JIEMEHTOB Ha HEM MPEKpaIacTcs.

HakomyieHHBIM ONBIT TOKa3bIBA€T, YTO CPEAd BCEro  pasHoOOpasus
TEXHOT'E€HHBIX T€OXMMHUUYECKUX O0apbepoB, NMPUMEHSIEMBIX JII ATUX IIeJeH, MOXKHO
BBIJICTIUTh  PA3HOBUIHOCTH, B KOTOPBIX CTHUXMHUHO WIM IeJCHAIPaBICHHO
HCTIONB3YIOTCS  €CTECTBEHHbIC OapbepHble CBOMCTBAa MPUPOJHON Cpeabl U
HUCKYCCTBEHHbBIC, CO3JaHHBIE IO CIEHHAIbHBIM TEXHOJIOTUsIM. B psne ciydyaes
TEXHOTCHHBIX TE€OXMMHUYECKHE Oapbephl MOTYT CO37aBaTbCsi HA  OCHOBE
MCIIOJIh30BaHUsI 000MX YKa3aHHBIX MPUHITUTIOB (pHC. 2).

TexHoreHusie
T€OXUMHYECKHE

0apbepbl
chomsyroume €CTCCTBCHHBIC CHCHI/IaHBHO CO31aHHbIC
GapbepHbIe CBOICTBa (MCKyCCTBEHHBIE)
IPUPOIHOI cpeabl

CTuxuitHO LenenanpaBneHHO CMemaHHbIe
oOpa3oBasmmecs HCIIONIE3YEMBIE

Puc. 2. Pa3HOBUTHOCTH TEXHOTCHHBIX TEOXUMUYECKUX OAphEPOB, UCIIOIH3YyEMBIX IS
OXPaHbl OKPYkKAIOIIEH CPEBI

B Xxoae XO3SMCTBEHHOW [EATEIBHOCTH 4YEJIOBEKAa HEPEAKO IPOUCXOAUT
OECKOHTPOJIBLHOE 3arpsi3HEHHE OKpY»Karolie cpeabl. B psne ciyyaeB ocoOEHHOCTH
MOYB, TPYHTOB, NMOBEPXHOCTHBIX M TMOJ3EMHBIX BOJ, peibeda U Jp. SBISIOTCS
NPUYMHOW  (POPMHUPOBAHUS TE€OXMMHUYECKHMX OapbepoB Ha MYyTH MUTPALMH
3arpsi3HUTeNieid. B 3TOM ciyyae MOXHO TOBOPUTH O CTUXMHHO OOpa30BaBIIMXCS
Oapbepax.

HccnenoBanure GopMUPOBaHUs CTUXUMHBIX TEXHOTEHHBIX 0aphEPOB MO3BOJISIET
OLICHUTh OCOOCHHOCTM MUTpalui 3arps3HUTENed, U TpaHCHOpPMAIUIO MOTOKA
3arps3HSIOIIMX BEIIECTB B pE3yJIbTare, HAIIPUMEDP, B3aUMOJACHCTBUM 3arpsi3HEHHBIX
IIOJ3EMHBIX BOJ M TOpPHBIX MOpoA. Tak, MpU UCCIEI0BaHUN BIIMSIHUS 3arpsi3HEHHBIX
paccojamMi TOA3EMHBIX BOJ Ha JaHAmadTel BepxXxHEKaMCKOro MeCTOPOXKICHHS
KAJIMHHO-MarHUeBbIX COJICH, B MeCTax IUIOMIQJHON pas3rpy3Kd WIH OJU3KOTO
3aJieraHus MOI3EMHBIX BO, POPMUPYIOBATCSA «KeJIe3HbIe MUy [11].

Ha noBepXHOCTH MOYBEHHOT'O MOKPOBA, B YCIOBUSIX OKUCIUTEIBHOTO peXUMA
JIBYXBAJIECHTHOE KEJIE€30 PACCOJIOB OKUCISIETCS ¢ 00pa30BaHUEM T'MAPOTETUTA, TETUTA,
MarmMaTuTa ¥ pa3HOOOpa3HbIX >KEJIE3UCThIX 00pa3oBaHUil. B HUXKHEM MOYBEHHOM
TOPU30HTE,  MOUIHOCTBIO 15-30 cm, B  pe3ymbrate  AEATEIBHOCTH
cynbdarpenyuupyromux OakTepuil MNPOUCXOAUT OO0pa3oBaHUE CEPOBOJOPOAA,
3HAYEHUE OKUCIIUTEIHLHO-BOCCTAHOBUTENILHOIO rorennuana Eh camxaerca no —197,
Pa3BUBAIOTCSI PE3KO BOCCTAHOBUTEIBHBIE YCIOBUAX. BeposATHEW Bcero, HUXKeE
KHCIIODOJHOTO  T'€OXMMHUYECKOIO Oappepa  MPOUCXOOUT  (QOpMHUpPOBaHUE
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TUAPOTPOUIUTOBOIO TOPU30HTA. VICTOUYHHMKOM Kejie3a, B OCHOBHOM, SBJISIIOTCA
TUAPOOKCUABI JKele3a IICHMIMUHCKMX MECTPOLBETHBIX MOpPOJ M IOYBEHHBIE
MUHEpasbl, KOTOpble 00Jee AaKTUBHO BBILIEIAUYUBAIOTCA I0J BO3JEHCTBUEM
TEXHOTE€HHBIX BBICOKOMUHEPAIN30BAHHBIX MOA3EMHBIX BOJ. BBICOKOE comepixkaHue
OpraHUKH B TOYBaxX CHOCOOCTBYET (POPMHUPOBAHUIO CYIb(UIHOW OOCTAHOBKH IO
BO3/ICHCTBUE MUKPOOMOJIOTHYECKON EeATEIbHOCTH.

W3BecTHBl cnyyad, Korja OapbepHble CBOMCTBA NPHUPOAHOW  CPEbl
LEJICHANIPABICHHO HCHOJB3YIOTCA I CHM)KEHHMSI HWHTEHCUBHOCTH MUTPALMH
3arpsi3HUTENed. [[ns 3TOro CymecTByIOT CHEUUalIbHbIE TEXHOJOTMU U IPUEMBI.
Hanpumep, HeWTpanuzamusi KUCIBIX PACTBOPOB MOXKET MPOUCXOAUTH MpHU
B3aUMOJICUCTBUU C 00Jiee MIEIOYHBIMH MMOPOJAMHU, TIPH STOM BO3HUKAECT CTUXUWHBIN
niesnouHoil  O6apeep. [louBeHHBIE TOPU30HTHI MOTYT BBICTYHAaThb COPOLIMOHHBIM
OappepoM  JI1  paJMOAKTUBHBIX  3arps3HUTENcil.  bonoTHble  3KOCHCTEMBI
MIPEJCTABIIAIOT COOOM KOMIJIEKC Pa3IMYHBIX OaphePOB.

Haubonee pacnpocTpaHeHHbIMU OapbepaMu Ha TOBEPXHOCTHU 3EMIIH SIBIIIOTCS
MOYBBI, TOP( U TIMHUCTBIE TPYHTHI, 33J€P>KUBAIOIINE MHOTHE BUbI 3arpsI3HUTENECH,
KapOOHaTHbIE MOPOJAbl U TNPHUCYUIME UM BOJbI, BBINOJIHSIOIIME POJIb HIEIOYHOTO
r€OXUMHUYECKOTro Oapbepa.

B mocnenHue roapl [Uisi OXpaHbl OKPY>KAIOLIEH Cpefbl OT 3arps3HEHUs] BCE
0oJiee MIMPOKOE MPUMEHEHHE HAaXOAT UJEU HUCIIOIb30BaHUS 3a[UTHOrO MOTEHIMAIA
camoil cpenibl. OCHOBHBIMHM TPYIHOCTSIMHM JUISL UX PEATU3ALMU SBISETCS OTCYTCTBHE
Hay4YHO-METOJIMYECKON U 3aKOHOIATEILHOM 0a3bl.

TexHOTreHHbIE TEOXUMHUECKHE Oapbepbl MOTYT CIIELMAIbHO CO3/1aBaThCs AJIS
pELICHUs] Pa3IMYHBIX 3a/1a4, TAKUX KaK OXpaHa OKpYXkarollel cpenbl, oOoraiieHue
MOJIE3HBIX MCKOMAEMbIX, WHXKEHEpHAs 3alluTa TeppuTopuu U T.1. Takue Oapbepsl
npeajiaraeTcsl Ha3blBaTh UCKYCCTBEHHBIMU. J1JIsl CO3/IaHMsI UCKYCCTBEHHBIX OaphepoB
pa3pabaThIBalOTCs CHEHUATbHbBIE TEXHOJOTMU. MEeTOJIMYeCKHe OCHOBBI CO3JaHUS
Takux 0apbepoB PACCMOTPEHBbI HMKE. B kauecTBe mMarepHasioB, UCHOIB3YEMBIX IS
co3maHus 0OapbepoB, NPHUMEHSIOTCS pa3jMYHble MaTepHaibl W BEIIeCTBa B
3aBHCHMOCTH OT crhenupuku O0apbepoB M IKOHOMUYECKOW IE€IECO00pPa3HOCTH

(puc. 3).

Marepuansl 175 co3aHus
HCKYCCTBCHHBIX 0aphepoB

2N

IIpuponansie Otxomabl XuMu4eckue CrtpourenbHbIe
MaTepHUabl peareHTsl KOHCTPYKLIUHU
KomMOunanus
MaTepHaioB

Puc. 3. Matepuaisl, HCIIOJIB3yeMbIe TS CO3aHHsI HCKYCCTBEHHBIX F€OXMMHUYECKHX
6apbepoB
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Ilpupoonvie mamepuanvl MUPOKO UCTIONB3YIOTCS JJISI CO3JaHUST COPOITMOHHBIX
(TYHBI, CYIJIMHKH, TOpd W T.1.), HIETOYHBIX (KapOOHAThl) U JAPYTHX OaphepoB.
[IpenMyIiecTBOM HCIIOJIB30BAHUS TMPUPOIHBIX BEIIECTB SBISIETCS HMX HIMPOKOE
pacmipoCcTpaHeHHE, CHUKAIOIIEe TPAHCIIOPTHBIE PACXOAbl M OTHOCHUTEIHHO HHU3Kas
CTOUMOCTb.

[lepcrieKTHBHBIM ~ HAMpaBICHUEM SIBISETCS  MCIOJIB30BaHWE  Pa3TUYHBIX
omxo0os. Ilpu >TOM HapsAy C WX HHU3KOH CTOMMOCTBIO peIIaeTCs Japyras
AKOJIOTHYECKas 3a/1a4a — YTUIN3AUS OTXOJI0B.

B toMm ciyuae, xorna mpupoHbIC BEIIECTBA M OTXObI MAIOA(h(OEKTUBHBI IS
co3faHusi 0apbepa, MOJOMPAIOTCS CIeUANbHbIE XUMUYECKHue peareHThl. OHH, Kak
MPaBUJIO, JTAIOT BO3MOXKHOCTH OOECHeYuTh HE0OX0AnuMYH 3((HEKTUBHOCTH PabOTHI
Oapbepa, HO UMEIOT OOJIBIIIYI0 CTOMMOCTh. [l co3manusi MeXaHNYeCKuX 0apbepos,
Yalie BCEro MCHOJB3YIOTCS CIEIUaIbHBIE cmpoumenbhbie KOHCmpyKyuu. V3BeCTHBI
ClIydau co3faHus 0aphbepoB Ha OCHOBE OMOJIOTHUECKHX OOBEKTOB: PaCTUTEIHLHOCTD,
MHUKpPOOPTAaHU3MBI U T.II.

Co3maHne HMCKYCCTBEHHBIX TIE€OXMMHYECKHX  0aphepoB  JUISI  OXpPaHbI
OKpYy)Xarolel cpeapl BKJIOYAaeT B Ce0S IMIUPOKUM CIEKTP HCCIICIOBAHUM.
CxeMaTn4yecKkd OHU TPEJICTAaBIICHbI Ha puc. 4.

BoaHukHoBeHne CBop cylwecTeylowen
aKonoruyeckux npobnem nHopMaLIK

I l

Pewenne o HeobBxogumocTn WayyeHue WCcToqHUKE Moneebie
NPUPOAOOXPAHHBIX MEDPONPUATIA 3arpaaHeHvs vccnenosaHna

WayuerHue
MNPHPOAHBIX aHanoroe

M3y4eHne BOIMOKHOCTM MCNONL30BaHUA Wayuerue nocneacTteni NaGopaTtopHble
reoxuMuueckux Gapsepos Bo3neRcTBNA WceneaoBaHnA

Wayuenne
TeXHOTEHHbIX 8HANoros
IMporHos UMeHeHUA Coapaxve Moaeny
akonorvyeckon obctaHoBKn 3arpAsHeHus l—

L

Bribop Tuna Gapeepa

l

NaGopatopHele » OT16op peareHTOB
wccnenoBaHue W KOHCTPYKUWK

I

PaapaboTtka Bribop cnocoboB BHECEHWA PEAreHToB,
TEXHOMOTMHECKON CXEMBI YCTPOWCTE UX BHECEHWA, CO3JaHWe KOHCTPYKLWA

|

OnNbITHO-NPOMBILLINEHHbIE
MENbITAHWA

l

Koppektupoeka
TeXHONoruM

I

Paapa6oTka npoekTa

!

CrpoutenscTeo bapbepa —

MOHUTOPHHT

TN/

MoHUTOpUHr 3¢hHEKTUBHOCTI
W 3Konornyeckoin obcTaHoBKK

Puc. 4. Cxema MeTOAMYECKOTO 00ECTICUCHUsT CO3aHMS HCKYCCTBEHHBIX T€OXHUMHUECKUX
0apbepoB TSI OXPaHbI OKPYKAIOIICH CPeIbl

[Ipy BO3HHMKHOBEHHH 5SKOJOTMYECKHX NPOOJIEM, CBSI3aHHBIX C MUTpalfei
3arpsi3HUTENIEH U3 0TXO0/I0B, HEOOXOIUMO OXapaKTepU30BaTh UCTOUHUK 3arpsA3HEHHUS,
U3Y4YUTh IIOCIEACTBHUS M CACJIATh IIPOTHO3 HM3MEHEHHUSA COCTOSIHUSA OKPYXKaIOILEH
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cpenbl. J{ms 3TOro mpoBoaUTCS COOp CyIIecTBYIOMEH WH(DOPMAITUN U BBHITIOTHSIIOTCS
noJieBble M J1a0OpaTOpHBbIE UCCIENOBAHMS, HA OCHOBAaHUHU YEro CO3/AaE€TCs MOJEIb
3arpsi3HEHMUS.

[lonyyennass  wHboOpMalMs  MO3BOJSIET  OLUEHUTh  NPUHIUIHUAIBHYIO
BO3MOKHOCTh HMCHOJIB30BAHUS M€OXUMHUYECKUX OapbepoB. [lone3nyro nHdopmanuio
Ipyd 3TOM MOXET JaThb M3y4Y€HHE TMPUPOJHBIX M TEXHOTCHHBIX aHAJIOrOB
reoxuMuyeckux OapbepoB. [ns BbIOOpa Tuma Oapbepa HEOOXOJUMO BBITOIHHUTD
KOMIUIEKC JJa0OpaTOPHBIX UCCIIEIOBAaHUM, KOTOPHIE MO3BOJIAT OLEHUTH €CTECTBEHHBIE
3alllUTHBIE CBOWMCTBA Cpelbl WM BbIOpaTh HeoOXxonumMmele peareHThl. llocie sToro
co3/1aeTcs MOJENb Oapbepa M TEXHOJOTMYECKash CXeMa €ro CO3JaHHs: KOJIMYECTBO
peareHToB, CHOCOOBI HMX BHECEHHUS, KOHCTPYKTHBHbIE OcCOOe€HHOCTH U T.1. B
JAJbHEUIIIEM MPOBOMASTCS OIBITHO-IIPOMBIILICHHbIE HUCIBITAaHUSA, KOPPEKTUPYETCS
TEXHOJIOTHS U pa3pabaThiBaeTCs MPOEKT co3laHusi Oaprepa. B xoxme skcruryaTanuu
Oappepa BeJETCS MOHUTOPUHT €ro A((PEKTUBHOCTH, BHOCATCS HEOOXOAUMBIE
KOPPEKTUPOBKHU B TEXHOJIOTHIO.

JlanHasi cxema WM €€ OTJEIbHBIE AIEMEHTHI ObLIIM ONMPOOOBAHBI ABTOPAMH HA
psizie OOBEKTOB € Pa3IMYHBIMU BUJIAMH TEXHOT€HHOTO BO3JIEHCTBHS.

Pa3paboTka pocChITHBIX MECTOPOKICHHU I

[IpumMepoM HMCHOJIB30BaHUSI MPUPOJIHBIX MATEPUATOB JJISI OYUCTKH CTOYHBIX
BOJ] TOPHOI00BIBAIOIIETO MPEANPUITHS OT B3BEILICHHBIX YACTHIL SIBJISIETCS CO3JaHUE
(GUIBTPOB W3 MECTHBIX TPYHTOB H OTBajgoB. OMNBIT MO CO3IaHUIO0 TaKUX
reOXMMUYECKUX OapbhepoB mpoBoawiica B OacceitHe p. Bumepsr (Ilepmckuii kpaii),
r7e BeJeTcs Jo0bda aamasos [13].

JUIst  OYMCTKM OT B3BELIEHHBIX YaCTHI[ CTOYHBIX BOJ IPEIJIOKEHO
UCIIOJIb30BAHUE  TPYHTOBBIX  IUIOTHH —  KJIIACCHYECKOIO0  MEXaHHYECKOIO
reoXMMUYEeCKoro Oapbepa. VcciemoBaHus BO3MOMXHOCTH OYHMCTKH COpachIiBaeMoOit
BOJIbI OT B3BEIICHHBIX BEIIECTB C TOMOMIbIO TPYHTOBBIX TJIOTUH OBUIH MPOBEICHBI HA
ydacTke cOpoca maparu Ha p. PaccompHOMN. JIJsl TUIOTHH HKCIIONB30BAIUCH JIPAKHBIC
OTBaJIbl, HAXOJAIIMECSH 3AECh XK€ B JOJHHE peKku. KOHLEHTpamusi B3BELIEHHBIX
BelecTs B p.PacconbHas B 30HE BIMSHMS Jpard, B 3aBUCUMOCTH OT KOJMYECTBa
atMocepHbIx ocankoB, m3MmeHsiiach ot 0,183 mo 12 1/m, 4tro BO MHOrO pas
npeBbIIIaeT (POHOBBIC 3HAYCHHUS.

OmnbITHBIE PAOOTHI MTOKA3aJH, YTO, B 3aBUCUMOCTHU OT JJIMHBI MTyTH (PUIBTpaLIUU
U MaTepuala IUIOTHH, KOHLIEHTPAIUsl B3BEIICHHBIX BEIIECTB CHUYKAETCS B JIECATKU U
coTHM pa3. [Ipu yMeHbIlIeHuU coliepKaHus B3BEIICHHBIX BEIIECTB CIEAYET 0KHUIAaTh
CHMKEHUM KOHIEHTpAIlMM JKelie3a M JPYruX 3arpA3HSOMIUX KOMITIOHEHTOB,
MIOCKOJIBKY HX COJIepKaHUE HaXOJUTCS B TECHOM 3aBUCUMOCTU OT COJIEpKaHUS
B3BEIIEHHBIX BemlecTB. (Co3JaHUE HUCKYCCTBEHHBIX 0OapbepoB BO3MOXKHO B
HETMOCPE/ICTBEHHOW OJIM30CTU OT HMCTOYHMKA 3arpsA3HEHUs, UYTO CYIIECTBEHHO
COKpAILIAET 30HY BIMSHUSA MECTOPOKIAECHUS HA OKPYKAIOLLYIO CPENy.

CTpouTebCTBO NUIAMOXPAHWINII B METAJLIYPrum

[Ipn pa3paboTke MECTOPOXKACHUNH OTKPBITBIM CIIOCOOOM  00Opa3yroTcs
oTpulatenbHbie  (Gopmbl  penbeda, KOTOpPblE HEPEIKO HUCHOJB3YIOTCS — AJiA
CKJIQJUPOBAHMSI OTXOJOB MPOM3BOJICTBA, YTO MOKET MPHUBOJHUTH K 3arpsA3HEHUIO
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oKpyxatomen cpeapl. OqHUM 13 00BEKTOB, TJI€ OCTPO CTOUT 3TA MPOOIIEMa, SIBIISICTCS
[Tammiickuii METAJUTYPruY€CKO-IIEMEHTHBIN 3aBOJI PACIOJIOKEHHBIN HA TEPPUTOPUU
Ilepmckoro kpas. MHOrojieTHee CKIaAUPOBAaHUE OTXOAOB Ta300YHUCTKH B
HEO0OOPYI0BAaHHOM NUIAMOXPAHWIMILE MPHUBEIO K 3arpsi3HEHUIO TMOJ3EMHBIX BOJ U
p. [Hamwiiku.

NudunapTpanus KUJIKOM COCTABJISIIONICH IYJIbIIBI B KOPEHHBIE IOPOJIbI
MIpUBEJIa K 3arpsI3HEHUI0 TOPU30HTA TPEIIMHHO-KAPCTOBLIX BoJ. [log3emMHBIE BOMIBI B
30HE BJIMSHUS MIJAMOXPAHUJIMINA UMEIOT TOBBIIIEHHYIO 10 CPaBHEHHUIO ¢ (hOHOBOM
munepanu3anuto — 0,6-1,0 v/, cogepxanus xmopuoB B 90 pa3 u cynbdaTtoB B 3 pas
Bbillie ¢oHAa B MHKPOKOMIIOHEHTHOM COCTaB€ TMOA3EMHBIX BOJ OOHAPYKEHBI
MOBBIIICHHBIE 10 CPAaBHEHHWIO C ()OHOBBIMH cojaepxaHus tutana - 1,0-1,7 wr/m,
mapranna — 0,2—0,3 mr/a, meau — 0,2 mr/i, nuaka — 0,5-0,7 mr/n, crponnus — 2,9—
3,4 mr/n. Conepxanue tutana B 10—17 pa3, a mapranina — B 2—3 pasa IpeBBIIIAIOT
ITJIK. Coneprkanue OpraHUKU B 3arpsi3HEHHBIX MOA3EMHBIX BOJAX, PACCUMTAHHOE IO
XIIK, coctaBnsget 50-59 mr/n, uro B 2 pa3a Boiiie [1JIK u B 5 pa3 Boie ¢oHa.

[Ipn cTpouTenbCTBE HOBOTO NUIAMOXPAHWIMINA BO3HHUKIA HEOOXOJAUMOCTH
pa3pabOTKU HAJEKHBIX MEPOMPUSATUNA MJIs 3alIUTHI MOA3EMHBIX M MOBEPXHOCTHBIX
BoJ. Ilocine BbIOOpa KOMIIOHEHTOB ISl KOMILJIEKCHOTO JKpaHa Obljla IpOBECHA
cepusi  OKCIIEPUMEHTOB B  JIMHAMUYECKUX  YCIOBHUSX, TMPHU  KOTOPBHIX B
(UIBTPALIMOHHBIX KOJOHHAX MOJIEIUPOBAIUCh pa3fiMyHble MX COOTHomieHus. Ha
OCHOBAHHUM TMOJYYEHHBIX BBIXOJHBIX KPHUBBIX MPOBOAMIIA PACUETHl HEOOXOIUMOM
MOIIHOCTH CJIOEB 3KpaHa U COOTHOILIEHHUS B HHUX KOMIIOHEHTOB IO METOJMKE
m3noxkenHod B [12, 14]. Ilpu mnocraHoBKke cepuii AUHAMUYECKUX OIBITOB
YUUTHIBAJACh  MPOEKTHas  (WIbTPAllMOHHAs  HAarpy3ka  Ha  OCHOBaHHE
NUJIAMOXPAaHUITUIIA, TJ€ T0HKEH ObITh CHOPMUPOBAH HKPaH.

Pe3ynbrarhl uccienoBaHuii Moka3aiu, 4TO MpU UHPWIBTPALUU KUIKON (a3bl
MyJbIBI U aTMOC(EPHBIX OCATKOB Yepe3 AKPaH KOHILICHTPALMU 3arpsi3HUTENICH OyIyT
amwke [TJIK. XuMuueckoe CBsSI3bIBaHUE 3arpsi3HATENCH Ha Oapbepe-dKpaHe 3aBEIOMO
o0ecreynBaeTcsl B TEUEHUE COTEH JIET.

Konctpykius skpana. PekoMeHnyeMblid 9KpaH BKJIFOYAET TPH CJIOS.

o Hwxunii cnoit mpencraBisieT co0Oi TITUHUCTBIA SKpaH MOIIHOCTBHIO HE
meHee 20 cM. DTOT cioil JoJKeH ObITh CIUIAHWPOBAH, BHIPOBHEH, YKAaTaH M UMEThb
TOPU30HTAJILHYIO BEPXHIOIO MOBEPXHOCTh. {151 co3gaHusi 3TOro Ciosi MOXKET OBITh
UCIIOJIb30BaHA MECTHAs JAENIOBHAJIbHAS TIJIMHA, 3alachl KOTOPOM B JI0CTaTOYHOM
KOJIMYECTBE HUMEIOTCSI B HEMOCPEACTBEHHOM OJM30CTH OT MIJTAMOHAKOMUTEIS.
@uUIbTPallMOHHBIE OKHA MPU YKJIAJIKE JAHHOTO CJI0S1 UCKIIFOYAIOTCS.

o Cpennuii cioil skpaHa, BBIMOJHSAIOMNUN OCHOBHYIO (DYHKIIMIO TIepexBaTa
3arpsi3HUTENEN co3maeTcs u3 cmecu Topda u FeS B cootnomenuu 3:13. MoutHOCTb
ciog 10 cm. B kauecTBe KOMIOHEHTOB [UIsl CO3JAaHHUS CJIOSA HEOOXOAMMO
UCIIONh30BaTh FES wnm mupuTHBIE Orapku C  HAWMEHBIINM  KOJWYECTBO
METaJUTMYECKOro Xene3a u mpeodiamanreMm (pakmum menee 0,1 mm. B kadectse
BTOPOTrO KOMIIOHEHTA CJIOSI PEKOMEHAYETCS MCIOJIb30BaTh HOPMAaIbHO30JIbHBII
BEpPXOBO TOp(d 0OJIOTHO-03EpHOTO IreHe3nca cpeHepasnoxkeHnbi. [lepen yknankoit
Y YKaTKOM KOMITOHEHTHI CJI0SI IOJKHBI OBbITh PABHOMEPHO MEpPEMEIIaHBbI.
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o BepxHuii cioit MmomHOCThI0 10 cM 1enecooOpa3HO co31aTh U3 MECTHBIX
ridH ¢ goOaBkoi rmmca (mo  10-15 %). nmas  yMEHBIIEHHS —IICIIOYHOCTH
dbunpTpyromeics myiabnbl. BepxHuil cioil 0KeH ObITh YIUIOTHEH W HUMETh
TOPU30HTAIBHYIO ITOBEPXHOCTb.

Ponp BepXHEro M HUKHETO CJIOEB IVIMHBI B CTPYKTYPE DKpPaHA 3aKIHOYAETCA B
YMEHBIICHUN U PacCPEAOTOUYCHHH (UIBTPAIMOHHONW HArpy3Kd Ha BCIO TUIOMIAIb
[MUIAMOXPAHWININA U B KOHCEPBAIMU TPOMEKYTOUHOTO ciosi FeS u Topda s
CO37IaHUs B HEM aHadPOOHBIX BOCCTAHOBUTEIHHBIX YCIOBUH.

[IpennoxxenHass  KOHCTPYKIHMS  JKpaHa  MOCIe COTJIACOBAHUS c
MPUPOJIOOXPAHHBIMU OpPraHaMU BOIIUIa B MPOEKT HOBOIO IUIAMOXPaHUIIUIIA
CTPOUTENBCTBO KOTOPOTO B HACTOSAIEE BPEMS 3aKOHUEHO.

HeiiTpanuzauusi KHCJIBIX AXTHBIX BO/I.

['eoxumuyeckue CrocoObl CHUIKEHHMS  OTPHUIIATENILHOTO  BIUSHUS  Ha
OKpYXKaIoIIyl0 cpeay ObUlM ampoOMpoBaHbl Ha Tepputopuu KuzeaoBckoro
yroiabHOro OacceiiHa. OCHOBHBIE IKOJIOTHYECKHE MPOOJIEMbl JAHHOW TEPPUTOPUU
CBSI3aHBl C pa3MEIICHHEM TMOPOJAHBIX OTBAJOB Ha OOJBIION IUIOMATU U
CaMOMB3JIMBAMU KHCIIBIX IMaXTHBIX BOJ. DOPMHUPOBAHMIO OCTPOMl HIKOJOTHUECKOM
CUTYyaIlUd CIIOCOOCTBYIOT OOJIBIIIE COJIepKaHHUe cepbl (IJIaBHBIM 00pa3oM B dopme
nupuTa) (5,8%) u 30mb1 (21,5%) 1 MHTEHCUBHAS 3aKapCTOBAaHHOCTH TeppuTopuH [15,
16].

Jns CHUXKEHHsI 3arpsi3HEHUSI TMOBEPXHOCTHBIX BOJI KHUCJIBIMH IIaXTHBIMU
BOJaMH OBLIO TMPEIJIOKEHO HCIOJIb30BaTh B KAaueCTBE peareHTa sl CO3JIaHUs
IIEJIOYHOTO TC€OXMMHUYECKOTO Oapbepa omxoodsl codosoco npouszéoocmea [17, 18].
IIpu 3TOM Hapsiay ¢ HU3KOM CTOMMOCTBIO PE€areHTa peliaeTcs Apyras 3K0oJorudeckas
3ajada — yrwin3anusi oTxoqoB. [IpoBeneHHbie pabOTHI Mokasanu, uro pH maxTtHoin
BOJIBI TOBBIIAETCA C 2,6-2,9 10 HEUTpalbHBIX 3HA4YCHUH. B Xoae uHCHbITaHUI
CyMMapHOE COJIepXKaHUE JKelle3a CHHU3WJIOCH 0ojiee 4eM B CTO MATHIECAT pa3 o
3HaueHurd He npesbimarommx [IJIK. Ilocie HelTpanu3anuu B MIaXTHOM BOJE HE
0OHapyXEHO AJIOMUHMS, TOT/Ia KaK JO HEUTpaau3alluu €ro COJepKaHUe COCTABIISIO
10-14 mr/n. Conepkanue OepuyuTHsl, JIUTUS, HUKENSA, KaaMus, KoOambTa W THUTaHA,
KOTOPBIE B IIAXTHBIX BOJIaX MPEBBIIAIM HOPMATUBHBIE KOHUEHTPALUH, CHUYKAECTCS
1o 3HadyeHui He npesbimatommx [TJIK. Helitpain3zoBanHasi Bojia OCIE OTCTauBaHUS
yaoBieTBopseT Tpedbopanusam I1JIK.

DOKCHEepUMEHThl € 00pa3yronMMcsi B pe3yJlibTaTe HEHUTpalu3alluud O0CaIKOM
(B.. KamenmukoBa u JAp.) MOKa3ald, 4TO OH 3apacTacT MHOTOJIETHUMH TpaBaMH
(TumodeeBka, OBCAHMIIA, TIBIPEH, JIONEpPHA) MPAKTUYECKH TaK K€, KaK H
KOHTPOJIbHBIE 00pa3iibl MECTHOM MOYBBI. OCaZioK MpeanoaaraeTcs UCroib30BaTh s
PEKYJIbTUBALlUM  IIAXTHBIX  OTBAJIOB, SIBJISIIOLIMXCA  MOIIHBIM  MCTOYHUKOM
3arps3HeHus okpyskaroniei cpeast [10, 17].

Eme ogHuM MCTOYHMKOM 3arpsi3HEHUsT Ha TeppuTopur KuzemoBCKOro
VTOJIBHOTO OacceilHa SBISIOTCS CTOKH C  OTBaOB. ATMOC(EpHBIE OCaJKH,
B3aUMOJICCTBYS C TIOPOJHBIMH  OTBajaMHd, OOOTAMIAIOTCS  PACTBOPUMBIMHU
COC/IMHCHUSAMU, M XapaKTEePU3YIOTCS CUIBHOKHCION peakuueit cpeabl (pH 1-3),
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BBICOKOHM KOHIIeHTparuen cynbdar-uona (mo 30 r/m), xemeza (1o 8 1/11), TAKETBIX
METaJIJIOB U MUHepanu3aiuein 10 50 r/i.

JInst  OYMCTKM TOA3EMHBIX BOJ B pailloHaX OTBajJOB  CO3[aBAJUCH
MCKYCCTBEHHbIEC IIIEJIOUHbIE T'e€OXMMUYECKHe Oapbepbl. B KauecTBe peareHTa
HCIIOJIB30BAIMCh OTXOAbl MPU JTOObIYE M3BECTHSKA. JIJIsl OYMCTKU MOA3EMHBIX BOJ
M3BECTHSK YKJIAABIBAICA B TPAHILIECIO, MPOWJIEHHYIO 10 Bojaoymnopa. B pesynbrare
MIPUMEHEHUS METO/1a Ha OMBITHOM y4YacTKEe BOJIOPOJIHBIN MOKa3aTeNlb MOA3EMHBIX BO/I
noBeicwiics ¢ 1,8 10 6,8 1 coxpaHs1 OJIM3KKUE 3HAYCHHS B TEUCHHUE T'0/1a HAOIIOICHUH.
CymiecTBEHHO CHU3WIACh MHUHEpalu3amus Boael — ¢ 28 g0 3,51/1m, a Takke
COJIEp’KaHNE OCHOBHBIX 3arpsSI3HAIONIUX KOMIIOHEHTOB.

OuncTKAa KApbEePHBIX MIAXTHBIX BOJ

PazpaboTtka YTOJIbHBIX MECTOPOXKICHUI OTKPBITHIM criocooom
COTPOBOXK/IAETCSI OTKAUYKOW 3HAYMTEIBHBIX 00BEMOB BOJIbI. VICTIOIB30BaHNE 3TUX BOJ
HEPEJIKO OTPAHUUYEHO BBICOKHMM 3arps3HEHUEM HUX KOMIIOHEHTaM, XapaKTEPHBIX s
yriaeHocHou Tonum. Oco0eHHO 3Ta mpoliemMa XapakTepHa AJisl apUAHBIX PETHOHOB,
I7ie BOJIbI, OUUILICHHBIC 10 HEOOXOJAMMOTO YPOBHS, MOTJHU OBITh UCIOJB30BAHbI JIJIs
OpOIIEHUSI.

Jns  CHIDKEHUsI COJepXaHus CyJb(paToB, KOTOpPbIE OrpaHUYMBAIN HX
WCTIOJIb30BaHUE /ISl TIOJIMBA, B TEXHUUYECKUX BOJIaxX Ha XOJOOJbIKUHCKOM pa3pes3e
['ycuHOO3epcKoro MectopokaeHun Oyporo yris B bypsatun Takke Obl1 NpUMEHEH
cynbdaTtHbIl Oapbep.

Hcnonb3oBanue i MOJMBA TEXHUYECKOM BOJIBI, OOJIBIIME 3aIlachl KOTOPOM
COCPEIOTOUYEHBI B BEIPAOOTAaHHOM Kaphepe, 3aTPYAHEHO MOBBIIIICHHBIM COJEPKaHUEM
B Hell cynbdaroB - 10 1200 mr/n. YuuTteiBas KpaitHe BHICOKYIO MOTPEOHOCTh B BOJaX
JUIsL OpOIlIeHMsI Oblla TPOBEJIEHA OIEHKA BO3MOKHOCTU CHIDKEHUS COJICPIKaHMS
cynbdaroB. s 3TOro OBUI TPEAJIOKEH CIOCOO BHECEHHS PACTBOPUMBIX COJIEH
Oapusi, KOTOpBIE B BOJHOW CpeJie TIPH B3aUMOJICHCTBUU C CYJIb(aT-HOHOM 00pa3yroT
cynbdar-O6apust  (6apuT),  MOpPAKTUYECKH  HEpPacTBOpUMOe  (TMPOU3BEICHHE
pactBopumoctn 1,1- 10™).

OnbITHl MO CHMKEHUIO CYyIb(AaTOB COCAUHEHUAMU Oapusi ObLIM MPOBEACHBI B
€CTECTBEHHBIX YCIOBUSAX Ha TeppUTOpUU XOJOOJIBIKMHCKOTO YrOJBHOTO paspesa.
KomruiekcHble 1abopaTopHbIe UCCIEI0BAHUS MO3BOJIMIN PACCUUTATh HEOOXOIUMOE,
JUIsl JOBEACHUS BOJIBI 10 HEOOXOIMMOTO KaueCTBa, KOJTUYECTBO PEareHTOB.

B pesynbrare ONMBITHBIX HAaTYpHBIX pabOT cojepkaHue Cyinb(haTOB CHU3UIOCH
10 400 mr/n (pu MakCUMAaIbHO JAOMYCTUMOM JJIs mojuBa KoHIeHTparuu S00 mr/i).
ConepxaHue OCTAIBHBIX KOMIIOHEHTOB HE MPEBBIIIAIIO0 HOPMATHBHBIX 3HAUYCHUM.
AHnanu3 oOpa3oBaBiierocsi Ha JHE Oeloro ocajka IMokKa3aj, 4TO OH COCTOUT U3
6aputa BaSO, u Butepura BaCOs.

CHukeHMe HEraTMBHOIO BJIMSIHUA TBEPAbIX OTXOAO0OB  YrOJIbHOM
NPOMBIILIEHHOCTH NMPH UCNOJb30BAHUM UX B CTPOUTEJILCTBE.

OTXOJbl YrOJBHOM MPOMBIIIJIEHHOCTH CTUXUHWHO, MU 4acTo 0€3 Cephe3HbIX
MCCJICIOBAHUM HCHONB3YIOT B CTpOUTENbHBIX wensix. Cnenuduueckuii cocras
OTXOJ/IOB MOXET MPUBECTH K 3arpSA3HEHUIO I'€OJIOTHYECKON cpelibl 1 (POPMUPOBAHUIO
arpeCCUBHBIX CPEJl K CTPOUTEIHHBIX KOHCTPYKITUH.
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HccnenoBanne ¢dopMupoBaHus Cyiab(haTHONH arpeCCMBHOCTH K IMOA3EMHBIM
KOHCTPYKIMSIM ObUIO mpoBeneHo Ha Ttepputopun OAO «Mertadpake». OOBbEKT
pacrionioxked B T. ['ybaxa IlepMckoro kpas Ha ckjioHe aojuHbl p. Kocoit (6acceiin
p. Kampr). Ilpu minanupoBoYHBIX paboTax W (HOPMUPOBAHMM HACBINEH HapsIAy ¢
IPYHTOM, TIEPEMEILIEHHBIM B Mpejiesax MIONIaK1, UCI0JIb30BAIUCH TOPOIbl OTBAJIOB
yroibHbIX 1maxT KusemoBckoro Oacceitna [19, 20]. B cocTaB HachIMHBIX TPYHTOB
BOIIIM KaK ropeJble, TaK U HEropelible MOPo/ibl C BKIIOUEHUSIMU yIuist. O01muid 00beM
3aBE3CHHBIX HA IUJIOMIAAKy TIOpOJ OTBajJoB He y4uThiBaJica. Kak mokasano
oOcnenoBaHne, HAa HEKOTOPBIX y4acTKax ux cojepskanue pocruraet 40-90% obbema
HAChIMHBIX TPYHTOB. [lOpoabI OTBaOB XapaKTEpU3YIOTCS BBICOKHM COJEPKaHUEM
cynbdatHOl U cynbpuaHON (TUPHUT) cepbl, JocTUratomumM 8,7 %.

[Toce muaHUPOBKHU IJIOMIAIKH M CO3aHMS Teppac MPou3omuio GopMupoBaHue
TEXHOT€HHOTO BOJOHOCHOIO TOPU30HTA B PE3YJbTATE€ YTEUYEK M3 BOJAOHECYIIHX
KOMMYHUKAIMKA, BOJOCOJEPXKAIIUX EMKOCTEN U aTMOC(EepHBIX OCaIKOB.
@yHIaMEeHTBl TIyOOKOTro 3ajJO’KEHHsSI Ha IUIONIAJIKE OKa3ajduCh 3aTOIUIEHBI Ha
rryouny o6osiee 2 M. Ilocie okOHYaHUS CTPOUTEILCTBA HAOIOJAIOCH BO3pacTaHUE
MUHEpAIU3alUd B Pe3yJIbTaTe MOCTYIUICHUS Cylbh(aToB U3 HACKIMHOTO TpyHTa. Ha
HAaYalbHBIX CTAAWSIX MUHEpPAIM3alldd BOJ HACBITHBIX TPYHTOB TIPEOOIamaroT
Cynb(aTHBIA ¥ KaJbIIMEBBIN HOHBI, Ha TTOCICAYIONINX, TP MUHEpATU3anuu 0osee 3
/1, npeo0aagaHue NepexoauT K 00siee pacCTBOPUMBIM CyJibpaTam HaTPHSL.

Jl1st 60pbOBI ¢ 3TUM SBJICHHEM ObLIT pa3paboTaH METOJ] Ha OCHOBE CO3JaHUs
MCKYCCTBEHHOTO CyJh(})aTHOrO reoXxuMuueckoro 6aprepa. B kadectBe peareHTta s
OoCaxJeHus cynbhaToB OBUIO MPEIIOKEHO  HUCIOJIb30BAaHUE  PACTBOPUMBIX
coenuHenuit Oapust [21], KoTopbii OymeT UX CBS3bIBaTh B HEPACTBOPHUMbIC
COEMHEHUS.

OneiTHBIE PaOOTHI MO HEWUTpaAIM3AIMU arpecCUBHBIX CpeJl MPOBOJIWINCH Ha
IBYX ydacTkax. Ha mepBoM, rie mojazemMHble BOJbI 00Jaalil CHIIBHOW CYJIb(paTHOM
arpecCUBHOCTHIO, MPOOYPEHBI BE CKBAXKUHBI: OJTHA - JIJISl 3aCHINIKU peareHTa, Apyras
- s HaOmropenus. [locne 3aceimku xnmopuja Oapusi Boja B HaOMIOAATEIHHOU
CKB2)KMHE B CKOPOM BPEMEHH CTAHOBUTCSI HEArPECCUBHOM MO OTHOILIEHUIO K OETOHY.
K KOHILy 4eTBepTOro Mecsna Habroaennii kormentparms SO,° cHusmiach B 10 pas.

[IpoBenenHble pabOTHI OKA3AJIM, YTO MOJ3EMHbBIE BOJIbI, 00JIaIaBIINE CPEIHEN
U CWIbHOM CyNnb(aTHOW arpecCUBHOCTBIO, CTAHOBATCA HEArpECCUBHBIMHU I1O
OoTHOIIIEHUIO K OeToHy. Coniepxanue XJIopuaoB U pH Ha npoTsKeHUn BCero nepuoaa
HaOMIOACHUIN HIDKE 3HAYCHHM, KOTOphIE OBl Jeialii BOABl arpeCCUBHBIMU IO 3THM
MIOKa3aTeIIsIM.

B pesynbrarte BHECEHUS PEareHTOB CYIIECTBEHHO M3MEHUJIACh T€OXUMHUYECKas
aKTUBHOCTH TpyHTOB. [lo pe3ymbraraM BOJHOW BBITSDKKH 00IIee COJep:KaHue
PacCTBOPHUMBIX COJIeH B TPYHTE HA y4acTKe 2 YMEHBIIUJIOCh B 2,5 pa3a W K KOHILY
HAOOCHNH cocTaBmsuio 2,69 r/kr, comepskanne SO,° YMEHBIIMIOCH B 3 pasa u
umeno 3HaueHue 1,30 r/kr. CoaepkaHue pacTBOPUMBIX COJie B 1 M OT KaHaBhI C
peareHToM He mpeBbimaer 0,07 r/Kr, mpudyeM B BOJHON BBITSDKKE MpeoOsananu
TUAPOKapOOHATHBIE MOHBI M HMOHBI Kayblus. OOpaboTka MaccuBa PacTBOPUMBIMHU
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COCTUHEHUSIMHU Oapusi MPUBOJIUT K (POPMHUPOBAHUIO OapuTa, KajlblUTa, BUTEPHUTA,
rUICca.

[upokuii criekTp npodieM ONTUMHU3ALMH COCTOSHUS MPUPOJHON Cpelbl B
palloHaxX C MHTEHCUBHOM TEXHOTCHHOM HArpy3KOW BBIABWJ BAKHEUIIYI0 HAYYHYIO U
MPUKIAAHYI0 00JIaCTh MCIOJIb30BaHUSI T€OXMMHUYECKUX OapbepoB. I'eoxumuueckue
Oapbepbl MOTYT NPUMEHSTHCA ISl CHUXKEHHUS COJAEpPX AHUS B TOBEPXHOCTHBIX H
MOJ3EMHBIX BOJAaX, TPYHTaX W TIOYBaX 3arps3HUTENICH IIUPOKOTO  CIHEKTpa:
MaKpPOKOMITOHEHTOB, TSKEJIbIX METAJIJIOB, OPTaHUUYECKUX COSTUHEHU U p.

Hcnonp30BaHne T€OXMMHUYECKUX OaphepoB IO3BOJSIET peIIaTh BO3HUKIINE
npoOjemMbl Hanbojiee MPOCTHIM CIOCOOOM, YUYWTHIBAsS E€CTECTBEHHBIC 3alUTHBIC
(GyHKIIUM Te0JI0rHYecKoi cpenbl. B kauecTBe MaTepuasnoB ajs co3gaHusi 0apbepoB, B
3aBUCUMOCTH OT COCTaBa 3arpsA3HUTENCH, MOTYT MPUMEHSTHCS IPUPOJHBIC
oOpa3oBaHMsl (MOYBBI, TOPHBIE MOPOJBI U T.J.) U MPOU3BOJACTBEHHBIE OTXOJbI, YTO
3HAYUTENIbHO CHW)XAeT 3aTpaThl M B W3BECTHOM Mepe pemiaeT mpodsieMy uX
yTHIU3alud. B psne ciiydaeB JOKanmM3alus 3arps3HEHHUS] MOXET OCYIIECTBIISTHCS,
€ClIi TpU BBHIOOPE YUYACTKOB CKJIAJUPOBAHUS OTXOJOB HCIONB3YIOTCS U
aKTUBU3UPYIOTCS OapbEepHBIE CBOMCTBA CaMOM re0JIOrMYeCKON CpeIbl.

Bricokas skosornueckas u 3KoHOMHUYEcKas 3((HEKTUBHOCTh HCIOJIB30BAHUS
reOXMMUYECKUX OapbepoB I  OXpaHbl OKpyXXaromleil cpeabl  IoKa3ana
NEPCTIIEKTUBHOCTh JaHHOTO HAYYHOT'O HANpaBlIEHUS M BO3MOXHOCTH IIMPOKOTO
MPAKTUYECKOE MIPUMEHEHHUE TPU CO3/1aHUN HOBBIX MPUPOIOO0XPAHHBIX TEXHOJIOTUH.

Paboma noooepoicana epanmom PDPDU (15-05-07461) u Munucmepcmeom
obpazosanus u nayku P® (14.B37.21.0603).
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NHXEHEPHO-TEOJIOI'MYECKOE U3YYEHUE CEBEPHOI'O
KA3AXCTAHA JIA MHOT'OLOEJIEBOI'O CTPOUTEJIBCTBA

B cmamve oceewenvt 60npocel uzyueHuss UHHCEHEPHO-2e0N02ULECKUX VCI08ULL
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'LLP «Stage» Kazakhstan, Petropavlovsk, Republic of Kazakhstan
Natural Sciences Institute, Perm State University, Perm, Russia

ENGINEERING GEOLOGICAL STUDY OF NORTHERN KAZAKHSTAN
FOR THE MULTIPURPOSE BUILDING

The study of engineering-geological conditions of Northern Kazakhstan and
Petropavlovsk covered in the article. Physico-geographical, geological, hydro-
geological factors of formation. geological conditions are considered. Engineering-
geological surveys to study the geological processes, soil properties and
recommendations for building development of this area held.

Keywords: engineering geology, geological engineering, soils, geotechnical
processes, Northern Kazakhstan.

BBenenue

CeBepuplii KazaxcTaH HMeeT 3HAYUTENBbHBIM MNPOMBIIUICHHBIH MOTEHIIHAT,
CBS3aHHBIM KaKk C pecypcamMH, TaK M C BBITOJaMU 3KOHOMHKO-TE€OTPadUIecKoro
nonoxeHusi. OcoOyr0 poib UrpaeT TOPHOPYAHAS MPOMBINUICHHOCTh. 37€Ch
cocpenoueHo Oonee 90% pa3BeqaHHBIX 3aMacoB KEJIE3HOHW pyabl U OOKCHUTOB
Kazaxcrana, a Take 3Ha4WTENbHBIC 3amachl yris, LHUPKOHUA, ypaHa, 3o0jo0Ta. I[lo
TEPPUTOPHUU POXOAUT CETh MArUCTPATIBbHBIX JKEJIE3HBIX TOPOT.

IleTponasnosek (ka3. IleTpomasn) — agMUHECTpaTHBHBIA 1eHTp CeBepo-
Kazaxcranckoit oOnactu. Cambiii ceBepHblii Topoa Pecnybnuku KazaxcraH.
Pacnonoxken B roro-zamagHod uactu 3anaaHo-CuOuUpCcKOil paBHUHBI, Ha TPABOM
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oepery peku MM, camoro jymmHAOTO puToka UpTeima, B 40 KM K 10Ty OT TPaHUIIBI
¢ Poccuiickoint @eneparueid, B 428 KM K C€BEPY OT CTOJIUILI AcTaHbl. YUCIEHHOCTH
Hacenenusi IlerpomaBnoBcka Ha 1.01. 2015 r. — 210,4 ThICc. 4YenmoBeK, IUIONIAAb
221,6 kv,

JInst  MHOTOLIEJIEBOTO  CTPOUTENILCTBA W KOHTPOJISI 332  COCTOSIHUEM
reoJIOTUYECKOM Cpe/ibl PerMoHa M TOPOJOB HEOOXOJMMO H3YYeHUE WHKEHEPHO-
reoJIOTUYECKUX YCIIOBUM perruoHa u (hakTOpoOB, ONPEAENSIONIMX 3TU ychnoBus [4-7,
11].

[Tox pakTopamu pernoHAIEHON WHKEHEPHO-TEOJOTUIECKONH 00CTAaHOBKH 3/1€Ch
MMOHUMAIOTCS ABWKYIINE CHIIBI (TPUYHHBI) PA3IMIHBIX MPOIIECCOB, MTPOUCXOISIINX B
pupojie, OOYCIOBIHMBAIOMIUX (OPMUPOBAHUE ¥ W3MEHEHHUE BEpPXHEW YacTH
auTocQepsl, MPUPOIHBIX € TPHUPOAHO-TEXHOTEHHBIX JIaHMIMAPTOB, 3amacoB U
XUMHUUYECKOTO COCTaBa IMOJ3EMHBIX BOJl, T€OXUMUYECKUX IOJICH, MECTOPOKIACHUN
MOJIE3HBIX UCKOMAEMBIX, a TaKKe MPUBOISAIINX K U3MEHEHHUIO T€0JIOTUYECKON CPEeIb
OCHOBHBIMM pPETHOHATBHBIMU  (haKTOpaMH HHXKEHEPHO-TEOJIOTHYECKUX  YCIIOBHM
sBisitoTest: 1) ¢pusuko-reorpaduueckue Gaktopsl (oporpaduieckue, KIMMaTuIeCcKue,
TUAPOJIOTHYECKUE, Te000TaHWYECKHE, TOYBEHHBIE YCIOBUS), 2) T€OJOTHUYECKHE
(haxTopbl (yiutomnoro-danuanbHbIe yCIIOBHUS, CTPYKTYPHO-TEKTOHUYECKAS
0o0CTaHOBKa,  HEOTEKTOHMYECKHE H  TeoMop(doJioTMUeCKHe  YCIOBHUSI) U
3) ruaporeosoruueckue ¢pakTopbl [8]. YkazaHHbIe BbIlIe (HAKTOPHl OKA3bIBAIOT
3HAYUTEIBHOE BIUSHUE HA WHKEHEPHO-TEOJIOTMYECKUE YCIOBUSI TEPPUTOPUU U
OCOOEHHOCTH €€ XO3SWCTBEHHOTO OCBOCHHWA. HemamoBaxHOE 3HAYCHHE MPU ITOM
UrpalOT  UHXKEHEPHO-TEOJIOTMUECKUE  U3bICKAHUSA,  KOTOPbIE  OMNPEACIISIOT
KOHCTPYKTHUBHBIE OCOOCHHOCTH, MECTOIOJIOKEHUE U TOCIEAYIONIYIO SKCIUTyaTaIlHIo
IIPOEKTUPYEMBIX COOPYKEHUMU.

dusuko-reorpagpuueckue (pakTopbl

Cepepubiii  Kazaxcran pacnonaraercs B Tnpenenax 3anaaHo-CuOupckoit
PaBHUHBI — OJHOM W3 caMbIX OOJIBIIUX AKKyMYJSTUBHBIX HHM3MEHHBIX DPaBHUH
3emHoro Mmapa. Ona mnpoctupaercsi oTr OeperoB Kapckoro mops [0 crenei
Kazaxcrtana u ot Ypana Ha 3anazne 10 CpegHeCUHOUPCKOTO MIOCKOTOPhSl HA BOCTOKE.
PaBHuHa npoTsHynach ¢ ceBepa Ha tor 6oinee yem Ha 3400 kM, ¢ 3amaja Ha BOCTOK
noutu Ha 2000 KM ¥ OTYETIMBO 000CO0IEHA OT OKPYKaIOMIKMX Tepputopuu. Kak u Ha
JIPYTUX paBHUHAX, 3/1€Ch MPEJICTABICHBI KPYIHBIC 3JEMEHTHl peibeda — IUIaTo,
BO3BBINICHHOCTH, HAKJIOHHBIE pPAaBHUHBI W  HU3MEHHOCTH. (CpaBHUTEITHHOE
omHooOpasue penbeda OOYyCIOBIMBAET XOPOIIO BBIPAKEHHYIO 30HATBHOCTDH
nauamadToB 3amannoit CuOupu — OT TYHAPOBBIX Ha CEBEPE /10 CTEMHBIX HA fore. W3-
3a ciaboil JPEHUPOBAHHOCTH TEPPUTOPUHM B €€ Mpejerax BeCchMa BHUIHYIO POJIb
UTPAIOT TUAPOMOPGHBIE KOMIUIEKCHI: 00JI0Ta W 3a00JIOYCHHBIC Jieca 3aHMMAIOT B
00IIIEel CIIOKHOCTHA OKOJIO 128 MIIH. ra, a B CTEIHON M JIECOCTEIMHOM 30HAX MHOIO
COJIOHIIOB, coiojiei U cojoHuyakoB. K rory ot aunum r. Ummm — o03. YOuHCcKoe
7eco00I0THAs 30Ha CMEHSETCS CTEMHOM, 3a00Ja4MBAEMOCTh KOTOPOW MPOSIBIISIETCS

JIOBOJIHO CJ1ab0 M BBI3BIBACT (HOPMUPOBAHUE MACCHUBOB KPYITHOOCOKOBBIX OOJIOT
[10].
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Bonpmioe 3HaueHne B pa3BUTHM penbeda 3TOM  TEPPUTOPUM  HUMEIOT
aKKyMYJISITUBHAsI M aOpa3vOHHAs JESTENbHOCTh IIMPOKO Pa3BUTHIX B €€ Mpejenax
o3ep. B oOnactu pa3BUTHS MHUHEPAIM30BAHHBIX O3€pP C 3aCOJICHUEM CBS3aHO
(hopMHpOBaHHUE COJOHYAKOBOTO ME30- U MHKpopeibeda. OnpeneneHHyo pojib B
pazBuTuu penbeda 3ananHo-CuOupcKoil paBHUHBI HMIPAIOT HOJIOBBIE IPOIIECCHI.
OnHako B COBPEMEHHYIO 3MOXY MPUPOJHBINA 30JI0BBIN (aKTOp MpOsBIsETCs ciiado,
IJIaBHBIM 00pa3oM B IKHBIX paiioHax Kynynnuuckoit crenu. Poiib 30510BBIX
MPOIIECCOB B Pa3BUTHH peibeda BOJAOPA3NETbHBIX PAaBHUH B TOJOICHE TaKXKe
HE3HAYUTEIbHA.

KnmuMar pe3ko KOHTHHEHTAJIbHBIM, CO 3HAYUTEIHHBIMH KOJCOAHHSIMU
TeMIiepaTypsl (3uMa-ieTo). BecHoii mpeoOianaer sicHas U cyxasi morojia, ¢ OOIbIIUM
KOJIMYECTBOM COJTHEUHBIX JHEH. JIeTo mocTaTtouHo kapKoe, ¢ nmpeodaagaHueM SICHOM,
4acTO 3aCyIUIMBOM MOTOJbI, B OTAEIBHBIE TOABI JOXIU MOTYT OBITh C Pa3HOU
4acTOTOM, OT PEAKHUX M BIUIOTH IO NEPEXOJAa B MACMypPHOE M NOXKIUIMBOE JETO. B
aBryCcTe-CeHTAOpE HauumHaeTcs ce30H Joxkaed. OceHbro HalIoJaeTcs morojaa ot
SACHOM B Hauaje Ce30Ha, J0 MacMypHOH B OKTAOpe-HOs0pe, XapakTepeH OCEHHUM
MepUoJ] B TCUCHHUE OJHON-IABYX HEJNENb C TEIIONW U CyXOH MOroJ0i U SICHBIM HEOOM,
MOCpEeId TMACMYPHOW M XOJIOJHOW OCEHU. 3MMa MOpPO3Hasi U NPOJOJIKUTEIIbHAS
(Oonee 5 mecsueB), C yCTOMUMBBIM CHEXHBIM IMOKPOBOM BBICOTOM B cpeaHem 1o 40-
50 cm, ¢ mpeobnaganreM SCHOM MOTO/IbI, B OTACIBHBIE TOABI C HEYACTHIMU METEISIMU
Y BpIOTaMu. B ropojie HepeaKku BECEHHUE U OCEHHUE TOJIOJIEBI.

PacturenbHocTh M moOuYBBl. PalioH 10 pacTUTENBHOCTHM OTHOCHUTCSH K
Pa3HOTPABHO-3JIAKOBBIM JIyraM C IEPEX0J0M K CEIbCKOXO3SMCTBEHHBIM 3€MJIAM Ha
MeCTe OoraTo-pa3HOTPaBHO-KPACHOKOBBIILHBIX 51 6oraTo-pa3HOTpaBHO-
MOPKOBHUKOBO-KPACHOKOBBUIBHBIX CTEINEH B COUYETAaHUU C OEPE30BBIMH U OCHHOBO-
Oepe3oBbIMHU JiecamH. Ha JaHHOM ydacTKe pacTUTENbHOCTh MPEACTaBiIeHa JTYyTOBbIMU
TpaBaMH M KaMblllIOM, JIEPEBbSI U KYCTAPHUKH HE UMEIOTCS. [I0UBEHHBIN MOKpPOB
MPEACTABIICH MPEUMYIIIECTBEHHO OOBIYHBIMHU M YePHBIMH KapOOHUTOBBIMH TIOUYBAMH.

BonHble pecypcbl NpEACTaBIEHBI B BHIE PEK, 03€p M BOAOXPAHWJIMIL.
HaunbGonee xpynueie pexku CeBepHoro Kazaxcrana: HWmum, Hypa, Cunersi,
Kynanornec; ozepa: Tenruz (1162 KMZ), Keimuak, Kepeii, Koxkakob;
BoJOXpaHWwInIa: BsauecnaBckoe u CUIIETHHCKOE.

I'eostoruveckue paxropnbl

PaccmaTtpuBaemblii palioH pacmofiokeH B Tipeaenax 3amaaHo- Cubupckoin
IJIUTHI, COCTOSIIIEN M3 JO0MAIC030MCKUX, OalKaIbCKUX, KAJEAOHCKUX U T'ePUUHCKUX
6moxoB. Hanbonee npesuunii — Upteim-HagsiMckuii cpeannnbiil maccuB. OyHaaMeHT
pa3OUT pPa3HOBO3PACTHBIMH TJIYOMHHBIMU pa3inoMamu. Hawmbosee KpymHbie —
Boctouno-3aypanbckuii u Omcko-ITypckuii (KonToropcko-YpeHrockuid)
cyOMepuInoHaANIbHBIE pa3ioMbl. DyHIAMEHT IJIUTHI IPEACTABIAET COO0H OTPOMHYIO
JETIPECCUIO C KPYTHIMU BOCTOYHBIMU M CEBEPO-BOCTOYHBIMHU U MOJOTUMHU I0KHBIMU U
3anagHbIMu OopTami [1]. dparMeHT reoJIoTHUYeCcKOl KapThl TOKa3aH Ha puc. 1.
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Puc. 1. ®parmMeHT reoaorun4eckoil KapThl JOYETBEPUYHBIX OTIOKEHUH [3]

B reonoro-nuTosoruyeckoM — CTpoeHMM — paiioHa  T. IlerpomaBioBcka
MIPUHAMAIOT Y4YacTHE aJUIFOBHAJIBHBIE OTJIOKEHUS COBPEMEHHOIO YETBEPTUYHOTO
BO3pacTa W HEOTCHOBBIE OTIIOKEHUS MOPCKOro mnpoucxoxiaeHud. lloactunaromas
CUCTEMa KOPEHHBIX OTJO0XEHUH — TaJCOTCHOBBIE OTIOXEHUS CpPEIHE-BEPXHEro
osmroleHa (puc. 2) [3, 9].

['eomornueckwii pa3pes (CBepxXy BHU3) IPEICTABIICH CICAYIOMUMH TPYHTAMH:

- CYTJIMHUCTBIN TOYBEHHO-PACTUTENIBHBIN ClI0M, MOIIHOCTH 0,3-0,5 M.

- CYIJIMHKY aJUTIOBUANIbHBIE COBPEMEHHOTO YETBEPTUUHOIO BO3pacTa CepoBaTo-
KOPUYHEBOIO 1IBETA, OT TEKy4deWl J0 MSTKOIJIACTUYHOM KOHCUCTEHIIMH, MOIIHOCTh
3 M.

- TJIMHBI AJUTFOBUAIIBHOTO COBPEMEHHOI'O YETBEPTUYHOTO BO3pacTa, cEpoBaTa-
KOPUYHEBBIEC, C BKPAIUICHUSIMA HM3BECTHSKA, 0KEJIEC3HEHHBIE, C MATHAMHU OTJICCHMUS,
TYTOIJIACTUYHON KOHCUCTEHIIMU, MOIIHOCTH 1-1,2 M.
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Puc. 2. ®parMeHT reo0ruueckon KapTbl YETBEPUUHBIX OTJIOKEHUH [3]

- TJIMHBI HEOT€HOBBIE MOPCKOIO IPOMCXOXKAECHUS, KOPUYHEBBIE C CEPBIM, C
BKJIFOUEHUEM KPEMHHUCTO-U3BECTKOBBIX CTSXKEHUW M KOHKPELUHMH COAEPNKAHUEM 0
20%, Cc PBIXJBIMH  CKOIUICHUSIMHU  KPEMHHMCTO-U3BECTKOBBIX  BKJIIOUCHUM
coaepxkanneM 110 40 %, rIUH OT TEKy4eil 0 TBEP/I0M KOHCUCTEHIIMU, MOIIIHOCTH §,2-
8,5 M.

[To reomoponOru4ecKkuM yCIoBUSIM PacCMATPUBAEMbIA paliOH MPUYPOUYEH K
npaBoOepexxHoMy CKJIOHY p. Mimum. TloBepXHOCTh MpakTUUECKH TOPU3OHTAIbHAs,
HepacwIeHeHHas ¢ mpeodaagaronmmu otMetkaMu 130-140 m.

I'maporeonornyeckue GpaxkTopbl

IMuaporeonornyeckre 0COOEHHOCTH M PECYPCHI MOA3EMHBIX BOJ HAaXOJATCS B
TECHON CBSI3U C T'eOJIOTO-CTPYKTYPHBIMH YCIOBHSIMH, penbedoM U Kaumatom. [lo
TUAPOr€OJIOTUYECKOMY  pPallOHUpPOBaHUIO  pailoH  oTHocuTca K  Ceepo-
Kazaxcranckomy apre3naHckomMy Oacceliny.

[Tonzemubie (TpyHTOBBIE) BOABI BEPXHUX TOPU3OHTOB MPHYPOUYCHBI K
AQJUTIOBUAJIBHBIM, aJUTFOBUAJILHO-JCIOBUAIBHBIM  CYTJIMHUCTBIM  OTJIOKEeHUsIM. [lo
XUMHUYECKOMY COCTaBY I'PYHTOBBIE€ BOJbI CMEIMICHHOTO COCTABA, MPEUMYIIECTBEHHO —

KaJIbIITUEBO-KAIMEBO-CYJIb(PaTHO-HATPUEBbIE. YPOBEHb TIPYHTOBBIX BOJ B
CKBaXKMHAX pacrosiaraercsi 6Jim3ko oT moBepxHocTH (0,1 M OT MOBEPXHOCTH 3EMJIN ).

Tepputopuss OTHOCHTCA K  TMOJATOIUICHHBIM  TEPPUTOPHUSIM,  XapakTep
MOJTOIUICHUSI MTPUPOAHO-TEXHOTEeHHbIM. OTAenbHbIE parloHbl T. [leTpomnaBnoBcka B
MEPHUOJI BECEHHETO MOJIOBOJIbS, MOATAILUIMBAOTCS, MOKPBIBAIOTCS BOJOM MOIIHOCTHIO
10 0,15 M. MakcuMabHBIN MTOBEM YPOBHS IMOJ3EMHBIX BOJ HAOIIOAACTCS B KOHIIS
anpesis Hadayle Masi Mecsia. Tak k€ OTMEYEHBI TTOBBIIICHUS YPOBHS IPYHTOBBIX BOJI
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IIPY aBapUsX BOJONPOBOAOB. B TeueHue roma ypoBeHb IPYHTOBBIX BOJI IOJBEPKEH
nepuoguyeckuM  koneOanusiM. [lpu  cTpouTenbCcTBE OCHOBHBIMU  (PaKTOpaMu
NOATOIUICHUS SIBIIIFOTCS M3MEHEHHE YCJIOBUM ITOBEPXHOCTHOTO CTOKA BOJBI IIPU
BEPTHUKAJIbHON IUIAHUPOBKE, Pa3pyLIEHHWE E€CTECTBEHHBIX BOJOTOKOB, HAKOIUIEHUE
aTMOC(EepHBIX BOJ B KOTJIIOBAaHaX NpPH OOJBIIOM pa3pbiBE MEXKIY 3€MIISHBIMU U
CTPOUTEIbHO-MOHTAXHBIMU pabOTaMHU, YTEUKH MPOU3BOACTBEHHO-OBITOBBIX BOJ,
YMEHBUICHUE UCHApEeHUs] MpU OKCIUIyaTallud TOJ 3JaHUSAMH U JOPOKHBIMU
NOKpbITUSIMU. [IUTaHuEe TPYHTOBBIX BOJ B paiioHe B OOJbIIEH YacTH MPOUCXOAMT 32
cueT MHQWIbTpauu aTMochepHbIX ocamok. OOUIbLHOE TassHUE CHETa, MPOoXJiaJaHast
BECHA, OOUJIbHBIC JIETHUE U OCEHHUE OCAJIKM, CYLIECTBYIOIIAs 3aCTpOiika HEU30EKHO
BBI3BIBAIOT 3aCTAMBAHUE MOBEPXHOCTHBIX BOJ, KOTOPbIE YEPE3 T'PYHT, HAPYLICHHbBIN
BO BpEMS BEIYILIEroCs CTPOMUTENIbCTBA, IPOCAYMBAKOTCA B HWXKE JIEXKAIIME CIIOU
ITPYHTA U C YYETOM KalWJUIIPHOTO MOJHATUSA BbI3BIBAIOT MOABEM YPOBHSI TPYHTOBBIX
BoA. HaceimeHnne nOBEpXHOCTHOM BOJOM, Kak MPaBWIO, BEAET K YXYIALICHUIO
XapaKTEPUCTHUK HIDKE JIEKAIIUX CIIOEB TPYHTOB, PA3BUTHIO SIBJICHUI MPOCaAOYHOCTH
Y YBEJIIMYEHUIO CTENIEHH MOPO3HON MyYUHUCTOCTH.

NHkeHepHO-Te0I0ruYecKasi XapaKkTepucTUKa U pailoHUpOBaHue

B cocraBe TrpyHTOB B paccMaTpUBaeMOM palloOHE 10 HWHXKEHEPHO-
reoJIOTMYECKON KIacCU(UKALMKU BBIJACICHO 3 MH)KEHEPHO-T€OJIOTMYECKUX AJIEeMEHTa
A1) [2]:

1-UI'S — ammoBUalbHBIE COBPEMEHHBIE YETBEPTUYHBbIE OTIONXKEHHA (aQa):
CYIJIMHKH, CEpOBAaTO-KOPUYHEBOI'O IIBETa, OT TEKy4Yed [0 MSITKOIUIACTUYHOM
KOHCUCTEHIIUH. BCKpbITas MOIIHOCTH CJIOSl CYTJIMHKOB U3MeHsieTcst oT 3,0 M 10 3,1 M,
IpH MIyOMHE 3aJIeraHus MOAO0UIBHI ¢i10s 3,5 — 3,6 M.

du3nKo-MexaHUYeckue  cBoiictBa rpyHTa |-MI'D  xapaktepusyrorcs
CIEAYIONIMMY HOPMATUBHBIMU 3HAUYCHUSIMU MTOKA3aTEIICH:

- 110 CTETIEHU MyYUHOCTOCTU IPYHTHI OTHOCSTCS K CUIILHOIYYHMHUCTHIM;

- 110 CTENEHU BOJIOHACHIIICHUS: HACBILIEHHBIE BOJIOH;

- CYIJIMHKM HENpOCaJ0YHble U HEHa0yXarollue Mpu 3aMavyuBaHUU BOJOW (IIpH
ESL<0.01,eSW<0.04).

2-II'D — amnoBUANIbHBIE COBPEMEHHBIE YETBEPTHYHbIE OTIONKEHUS (aQa):
[VIMHA  QJUIFOBUAJIBHOTO COBPEMEHHOIO YETBEPTUYHOIO BO3pacTa  CEpOBATO-
KOpHUYHEBas, C BKPAIUICHUSIMH HM3BECTHSKA, OXKEJE3HEHHAsA. C ISITHAMU OTIJICCHMS,
TYTOIUIACTUYHOM KOHCUCTEHIMHU. BCKphITasg MOIHOCTE ciioss usMensaercs ot 1,0 1o
1,3 M, npu riryOMHE 3a1eranusi NoJ0WBbI ci104 4,5-4,8 M.

du3nKo-MexaHUYeCcKue  cBoiictBa rpyHTta 2-MII'D  xapakTtepusyrorcs
CIEeAYIONIMMU HOPMATUBHBIMU 3HAUYCHUSIMU MTOKA3aTEIICH:

- 110 CTETIEHU TyYUHOCTOCTU TPYHTHI OTHOCATCS K CUIIbHOITYYHUHUCTHIM;

- [10 CTENEHU BOJIOHACHIIIECHHS: HACBIILEHHbIE BOJIOM;

- TJIMHBl HENpOCaJO04yHble W HeHaOyxarollue MpHU 3aMauyuBaHUM BOJOU (IpH
ESL<0.01, eSW<0.04).

3-UI'D — HeOrcHOBBIE OTIOXKEHHA MOPCKOro mpoucxoxaeHus (MNy:
IPEACTABICHHbIC TJIMHAMHM, KOPUYHEBBIMHU, MECTAMU CEPBIMH, C BKJIKOYEHUAMH
KPEMHHCTO-U3BECTKOBBIX CTSDKEHUW W KOHKpeuuit conepkanueMm 10 20 %, c
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PBIXJIBIMH CKOIUIEHHSIMU KPEMHHCTO-U3BECTKOBBIX BKJIIOYEHUH conaepxkaHueM 1o 40
%, KOTOpBIE OCJIA0JSIOT CTPYKTYpHbIE CBSI3M B TPYHTax; TJIMHA OT TEKy4eu 10
TBEPIOM KOHCUCTEHLIMM, B LEJOM IUJIOTHOTO CJIOKEHHS. MOIIHOCTH CJOS TJIMHBI B
n3MeHseTcs ot 8,2 10 8,5 M npu riayOuHe CKBaXKuH 70 13 M.

Ou3MKO-MEXaHUYECKHE  CBOMCTBa TIpyHTa 3-MI'D  xapakTepusyroTcs
CIEAYIOIMIMMY HOPMAaTUBHBIMU 3HAYECHUSIMU MTOKA3aTEIICH:

- TJUHBI B OCHOBHOM TOJYTBEpJOM W  TBEPAOM KOHCUCTEHIUH,
HEIPOCaI0vHbIe, CITA00HA0YXAIoIMe TIPH 3aMavyUBaHUN BOJIOM;

- [10 CTENEHU IIyYNHUCTOCTH TPYHTHI SBIIFOTCS YCIOBHO HEMYYMHUCTHIMHU [9].

3akiroueHue

[lo ananu3y uH)keHepHO-reonorndeckux ycioBuil CeBepHoro Kazaxcrana u
IIPOBE/ICHHBIM M3bICKaHUSAM B pailoHe I. [leTponaBioBcKa yCTaHOBIIEHO CIEAYIOLIEE:

- 110 CJIO’)KHOCTU WH)KEHEPHO-TE€OJOTMYECKUX YCIOBHM palioH oTHocHTCs K I
KAaTerOpHH CI0KHOCTH;

- TEpPPUTOPHS] OTHOCHUTCS K TMOATOIUIEHHBIM TEPPUTOPUSIM, XapakTep
MOATOIJIEHUS! TPUPOAHO-TEXHOT €HHBII;

- 10 TJIyOMH HMCCJEJIOBAHMM TOJIIAa YETBEPTUYHO-HEOTE€HOBBIX OTJIOKEHUN —
HEIpOoCa0vHas;

- QJUIIOBUAJIbHBIE TPYHTHI TOJIOLEHA OTHECEHbl K CHJIBHO IyYHHHCTHIM,
IJTMOLIEHOBBIE OTJIOKEHHS — K YCIOBHO HEMMYYHMHUCTBIM;

- DK30T€HHBIE T'€0JIOTMYECKHUE MTPOLIECCH PA3BUTHI CIIOPATUYECKH.

TEKTOHWYECKHE HapylleHns (IO JaHHBIM H3BECTHBIX I'€OJIOTHYECKHX
MaTEpUajJoB — TEOJIOTMYECKUX CBEMOK) OTCYTCTBYIOT, OJHAKO TIO JIaHHBIM
a’POKOCMOT€OJIOTUYECKUX UCCIIEIOBAHNN B pallOHE OTMEUYEHBI 30HBI TEKTOHUYECKUX
HapyILIEHUH pa3JIuYHON HHTEHCUBHOCTH.

PykoBOACTBYSICh BBIIECKAa3aHHBIM IIPU MHOTOLIEJIEBOM CTPOMUTENILCTBE B
parione T. [leTponaBinoBcka peKOMEHIYIOTCSI MEPOTIPUSITHS:

- TPEeIyCMOTPETh CBaliHBIA THN (yHIaMEHTa TIIyOMHOW HE MeHee § M.
Hecymmm ocHOBaHHEM ompenenuTh rpyHThl 3-UT'9;

- Ha MEPHUOJ] MPOBEACHUS CTPOUTEIbHO-MOHTAXKHBIX pabOT Ha ydacTKax padoT
MPEAYCMOTPETh IPEHAKHYIO CHCTEMY;

- IPEeIyCMOTPETh CUCTEMY JIMBHEBOI'O JIpEHAXa C OTBOJAOM MOBEPXHOCTHBIX
BOJ 3a TpENeNbl YYacTKOB pPadOT C LENbI0 HENOMYUICHUS IOAbEMa YPOBHS
IPYHTOBBIX BOJ U 3a00JaUMBaHUsI TEPPUTOPHIA;

- MPEayCMOTPETh 3alUTHBIE MEPONPHUATUS OT pa3pyll€HUs TPYHTOB
OCHOBaHMS M (YyH/IAMEHTOB CHUJIAMU MOPO3HOTO MTy4YECHHUSI.

B nensix cucteMHOro MHXEHEPHO-TE0JIOTHYECKOTO U3YUYEHHUS U T€OJIOTMYECKON
0€e30MacHOCTH PEKOMEHAYETCS MPOBEICHHE KPYMHOMACIITAOHOTO WMHXKEHEPHO-
reoJIOTMYECKOro KaprorpadupoBaHus ¢ NPUMEHEHUEM a’pOKOCMOTEOJIOTrHYECKUX U
reo@u3nueckux  METOJOB  BBISBICHMS  TPEHIMHHBIX 30H W CO3JaHUEM
reonH(pOpMallMOHHON CUCTEMBI T€0JIOTHYECKOM cpebl Topoaa 5, 6].
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H.E. lllenuna
EcrecTBeHHOHAYUYHBIN UHCTUTYT, lIepMCKril TOCY1apCTBEHHBIN
HAIlMOHAJIbHBIN UCCIIEN0BATEIILCKUA YHUBEPCUTET

SAJIEPHO-XUMHWYECKUA METOJI TEHEPUPOBAHUSI
HYKJIEOI'EHHbBIX ®EHNJI-KATHOHOB U HCITIOJIb30OBAHUE UX B
OPTAHNMYECKOHU XUMHNHU, BUIOXUMHNU U PAPMALEBTHUKE

Ilpeocmasnen 0630p nposedennvix nayunwvix ucciedosanuil (2011-201622.) no
A0EPHO-XUMUUECKOMY Memoody 2eHepUPOBAHUs HYKIeO02eHHbIX (NONY4YeHHbIX Npu
npoyeccax bema- pacnaoa) HeHun-KamuoHO8 U U3YUeHUsT UX UOH-MOJIEKYIAPHbIX
peakyuti ¢ A30MCco0epAHCAUUMY  WECTNUYICHHbIMU — 2eMePOYUKIULeCKUMU
coeduHeHusMuU. Bnepevle ocywecmeiena HeussecmHas paunee peaxyus NpIMo2o
Qenunuposanus amoma azoma 6 aA3uHAX U Ouasuxmax. B  pezyrvmame
00HOCMAOUUHO20 CcuHme3a nojyuenvl paziuynvie N-genunvhvie npoussooHvle
NUPUOUHA, XUHOJIUHA, AKPUOUHA, (HEeHAHMPUOUHaA U OEH30XUHOIUHA, NUPA3UHA,
XUHOKCANUHA, XUHA30IUHA, (DeHA3UHA, MedeHHble mpumuem, MHo2ue, U3 KOMmopbvlx
ABAAIOMC NEePCNEKMUBHBIMU DAKMEPUYUOHBIMU NPENAPpAmMamu WUPoOKo2o CneKmpa
Oeticmsusl. Buvicoxouyecmeumenvuvlii. Memoo MeYeHbIX amomMo8 NPUMeHeH OJis
uccnedosanusi nymu npomexarouux peaxyutl. Ilposedeno u3zyueHue GIUAHUSA
npUPOObL 3amecmumeiss Ha MeXaHUu3Mbl KOHKYPEHMHbIX PeaKyutl d1eKmpopuibHO20
npUCoeOUHeHUs U 3aMeujeHusl, a makKice, Ha 8apuayull OUOI0SULECKO20 OeUCMBUsL.

Knrouesvie cnosa: Bema-pacnad mpumus, HyKieoceHHble (DEHUN-KAMUOHDI,
sa0epHo-xumuveckuti memoo, N-genunzamewennvle azunuesvie u OUA3UHUEBLLE
npou3BoOHble, MeyeHHble mpumuem OUOMAapKepbl.

N.E. Shchepina
Natural Sciences Institute, Perm State University

NUCLEAR-CHEMICAL METHOD OF GENERATION OF NUCLEOGENIC
PHENYL CATIONS AND THEIR APPLICATION IN ORGANIC
CHEMISTRY, BIO- AND PHARMACEUTICAL CHEMISTRY

Review of undertaken scientific research (2011-2016 years) on nuclear-
chemical method of generation of nucleogenic (formed by beta-decay) phenyl cations,
and investigations of their ion-molecular reactions with nitrogen six ring heterocyclic
compounds have been presented. Unknown reaction of direct nitrogen atom
phenylation in azines and diazines has been realized. As a result one step synthesis of
different tritium labeled N-phenyl derivatives of pyridine, quinoline, acridine,
phenantridine, and benzoquinoline, pyrazine, quinoxaline,quinazoline, phenantridine
which are perspective bactericidal medicines of a broad spectrum of activity have
been carried out. The highly sensitive method of labeled atoms was applied to a
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research of pathways of the proceeding reactions. Studying of influence of the
substituent nature on the mechanisms of electrophilic addition and substitution
reactions, and also, on a variation of biological effect was undertaken.

Keywords: Tritium beta-decay, nucleogenic phenyl cations, nuclear-chemical
method, N-phenyl substituted azinium and diazinium derivatives, tritium labeled
biomarkers.

Beenenne

Pacminpenune apceHana HOBBIX METOAOB CHHTE3a CJOXKHBIX OPraHUYECKHX
BEIIECTB, IOJIYyYEHUE PAHEE HEW3BECTHBIX WJIM TPYIHOJIOCTYIHBIX COEOUHEHUU C
BAXKHBIM IIPHKJIAIHBIM 3HAYEHUEM BCET/IA OCTACTCs aKTyaJIbHOM 3ajauci. BeengeHue
K€ PAAUOAKTUBHOM METKM, 4 HMEHHO, TPUTUEBOM MNPUBOAUT K PACIIUPECHUIO
BO3MOXKHOCTEM HCCIENOBAHUS M IPUMEHEHUS IEPCIIEKTUBHBIX OPraHUYECKHUX
MPOM3BOJAHBIX. M XOTS TOJY4YeH LENbIM psJ MEYEHHBIX TPUTHUEM OPraHUYECKHX
BEILIECTB, NMPUMEHSIEMBIX B Pa3IMYHBIX 00JIACTSIX XUMHHU, OMOJOTHM W MEIUIMHBI,
IIMPOKOE UCIOJb30BAHUE MPEUMYIIECTB MEYEHBIX COCAUHEHUA BO MHOTOM
TOPMO3UTCSI U3-3a CJIIOKHOCTU, MHOTOCTAIMMHOCTH U TPYJOEMKOCTH CIIOCOOOB HX
MOJy4YEHUsI, @ TAKXKE€ MaJIOr0 aCCOPTHUMEHTA HCXOAHBIX MEUEHBIX MPEKYpPCOPOB.
Pa3paboTka HOBOTO MyTH BBEJEHUSI TPUTHUEBON METKU B OPTaHMYECKHUE MOJIEKYJIbI B
pe3ysbTaTe SIACPHO-XMMHUYECKOTO METOJA M TMOCICAYIOUIUX HOH-MOJICKYISPHBIX
peakiuii CBOOOIHBIX HYKJICOTCHHBIX (PEHMI-KATHOHOB, MOJYUYEHHBIX MPHU Mpolieccax
B-pacmiaga, co3naHue MPOCTOro U APGEKTHBHOTO CHHTE32 MEYECHHBIX TPUTHUEM
OMOJIOTUYECKH AaKTUBHBIX COCIUHEHUM, H3y4YeHUE MyTed NPOTEKAHUS peakuuin
OpPraHUYecKO XUMUHM U OHOXMMHUM C TIOMOIINBIO METOJ]a MEUEHBIX aTOMOB B
HACTOSIIEE BPEMS SIBIISIETCS HACYIIIHOM U aKTyaJbHOM 3aJa4€il.

esb MPOBOAUMBIX MCCICI0BAHUN 3aKIH0YAIACDH:

. B pazpabotke HOBOro u 3(p(HEeKTUBHOTO MOAXOJa K HCIOJIb30BAHUIO
PAAMOXUMHUYECKOT0 METOAA JIJIs IIeJIe YHUKAJIIBHOTO OPraHUYeCKOro CUHTE3a;
o B co3gaHuu  HOBOro  HETPAJAMIIMOHHOTO  METOJa  CHHTE3a

CIJGHI/IJ'ISaMeIHeHHbIX OpPraHn4CCKHX, JJICMCHTOOPIraHNYCCKUX H T'CTCPOLMKIIMYCCKUX
IMPOU3BOAHBIX, MCUCHHLIX TPUTUCM,

o B nomyyeHun paHee HEU3BECTHBIX B  KJIACCUYECKOW  XUMHUHU
OpraHUYeCKUX COCTUHEHU;
o B ocyuiecTBiIeHMM HEW3BECTHON peakiuu MPSIMOro (EeHUIUPOBAHUS

aTOMa a30Ta B IIECTUYJICHHBIX TIETEPOLMKIMYECKUX COEIMHEHUSX U pa3paboTKe
OJTHOCTaJUIHOTO CHHTE€3a Ba)KHBIX OMOJIOIMUYECKH AKTUBHBIX OOBEKTOB, MEYEHBIX
TpUTHEM (PaIUOAKTUBHBIX OHOMapKEpPOB);

o N3yueHne MexXaHU3MOB OHMOJOTMYECKOrOo JACUCTBUS M  IPOLIECCOB
MeTa00JIM3Ma JIEKAPCTBEHHBIX BELIECTB C IOMOIIBIO TPUTUEBON METKH;
o B npuMmeHeHnn MeTrona MEYEHBIX aTOMOB JUIsl MCCIIENOBAHUSA IyTEN

IPOTEKaHUS EKTPODUIBHBIX PEAKIIHA.

OcHoBa siIepHO-XHUMHYECKOT0 MeTo1a

Kak u3BecTHO, nporecchl B-pacnaga — 3TO pe3yibTaT MpeBpallleHUusl HEUTpoHa
B IIPOTOH B cOCTaBe siypa mo cxeme [1-3]:
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1 1 - =
ot = P+ € + e

rIe N U ;p — HEHTPOH U POTOH; e — SJICPHBIN MeKTPoH (B — yacTuna); i, —
AHTUHEUTPUHO.

Takoe npeBpallleHHe MPUBOAUT K BO3ZHUKHOBEHHUIO sJIpa HOBOT'O 3JIEMEHTA C
3apsAaoM, Ha eAMHUILY OoJbIIM. [10CKONBKY MPU 3TOM YUCIIO aTOMHBIX 3JIEKTPOHOB
OCTAaeTCsl HEU3MEHHBIM, TO 3apsJ0BO€ COCTOSHHE aToMa HOBOIO (JIOYEpHEro)
AJIEMEHTA TAKXKE YBEJIMYMBACTCS HA CIUHULLY.

[Tpouecchl paguoOAaKTUBHOIO paciaja aTOMOB B COCTaBE MOJIEKYJ Pa3Iu4HBIX
BELIECTB MPUBJIEKAIOT BHUMAaHUE XMMHKOB U CIEHMUAINCTOB CMEXKHBIX 00JacTeil B
CBA3M C TEM, YTO OHHM OTKPBHIBAIOT IIMPOKHE BO3MOXHOCTH B CO3JaHUU HOBBIX
METO/IOB CHHTE3a paHEEe HEM3BECTHbIX xuMuyeckux ¢opm. HMcenonas3oBaHue
npolieccoB [-pacnaja MO3BOJUIO TOJyYeHHE COEIMHEHHM TOJIOHUS, KCEHOHa,
TeXHeus u opoma [4-7].

[Tpouecc B-pacnaga aroMa TPUTHS MOKHO IIPEICTaBUTh CIIEIYIOIIEH CXeMOM:

3 3 ~
(H(T)— He+p + v

B citydae pacniaga TputHs pyu Majol Macce JOYEPHEro aToMa 3HEPrus OTAaun
OKa3bIBACTCSl HE3HAYUTENbHOW. DTO OOYyCIOBIEHO MajoWd TpaHMYHOU 3Heprueu [3-
yacTull. B pe3ynbTaTe BBIXOJ OJHOKPATHO 3aPSKEHHBIX HOHOB TE€JIHS 110 CPAaBHEHUIO
C APYTUMH DJIEMEHTAMU SIBJISIETCS MAKCUMAJIbHBIM.

OanuM W3 HauboJiee HHTEPECHBIX M BaXHBIX ACIEKTOB XUMHUYECKUX
U3MEHEHU Tmpu [-pacmage aTOMOB MOJIEKYJSPHBIX CHUCTEM SIBISIETCA  UX
MCIIOJIb30BaHUE VISl TOJTyYEHUS POMEKYTOUHBIX PEAKIITMOHHO-CIIOCOOHBIX YaCTHIL —
KapOeHHEBBIX HMOHOB. M3ydyeHwe mnocneAcTBHil Oera-pacmajga TPUTHS B COCTaBe
yIIeBOJOPOAOB OblI0 Hayato B KoHIEe 20 Beka ABYMsS TIpynmamMH YYEHbIX:
npodeccopa B.JI Hedenora (JIeHHMHTpaacKuii TOCYHHUBEPCHUTET) W HUTAJIbSIHCKOMN
rpynmnoii (Cacace, Speranza) [8-10]. Ho mumbs poccuiickoit mkone (B.B. ABpopun,
H.E. Illenuna) ynamochk peain30BaTh CHUHTETUYECKOE HAIMpABJICHUE SIJICPHO-
XUMHAYECKOTO METOJa. bbUIM MOJydeHbl HEU3BECTHBIE B KJIACCHYECKON XUMUU
TeTpad)eHUJIAMMOHHUEBBIE COJUM M OPraHMYECKUE MPOU3BOJIHBIE TMOJUBAJIECHTHOTO
¢dropa [11-12].

S nepHO-XMMHYECKUI METOJl, OCHOBAaHHBIM HAa TEHEPUPOBAHUM CBOOOIHBIX
HYKJICOTEHHBIX KAaTMOHOB TMIpH Tpoleccax Oera-pacmajga, JaeT YHHUKAIbHYIO
BO3MOXXHOCTh pa3pabOTKU HETPAAUIMOHHBIX IyTeH CHHTE3a, a TakKe IOIy4YeHHE
paHee HEWU3BECTHBIX WJIH TPYAHOIOCTYNHBIX COEAMHEHHI, MEYEHHBIX TPUTUEM —
pasinoakTUBHBIX OnomapkepoB. OcHOBa SEPHO-XHMUYECKOTO METOJIa COCTOUT B
CleqyIoleM: Mpu [(-pacnaje TPUTHUS B COCTaBe TPUTHUPOBAHHOIO YIIJIEBOJOPOJA
MPOUCXOIUT FT€HEPUPOBAHUE HYKJICOT€HHBIX KapOOKAaTHOHOB:
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HecmoTtpst Ha TO, 4TO YacTh MEpPBOHAYAIBHO OOpPa30BaHHBIX MOHOB HECTAOMIIbHA U
MOET (pparMEeHTHPOBATh, BBIXOJAbI KapOOKATHOHOB JOCTATOYHO BBICOKH (0T 72 10
83%).

Ecam yrimeBoopoabsl B CBOEM COCTABE COAEPHKAT TOJIBKO OAUH aTOM TPUTHS, TO
CJIETUTH 3a MPOAYKTaMHU B3aUMOJICHCTBUI KapOCHHEBBIX MOHOB HE MPECTABISACTCS
BO3MOXHBIM. JTO CBSI3aHO C TE€M, YTO KOJIMYECTBO TAKUX IPOLYKTOB UPE3BBIYAITHO
Maso, 1 HauOoJiee yI0OHBI METOJ| aHaJIM3a TaKOr'0 Majoro KOJMYECTBA BELIECTB —
3TO  PAAUOMETPUYECKUM. OCOOEHHOCTBIO  PagUOMETPUUECKOTO MeToaa
JIETEKTHPOBAHHS SBIISETCS HE TOJNBKO BBICOKAs 4yBCTBHTEIBHOCTH (~ 10™° r-moub),
HO M BO3MOYKHOCTb a0CTparupoBaTbCs OT BCEX HE MEYEHBIX MPOAYKTOB PEAKIUH,
KOTOPBIX OYE€Hb MHOT'O, YTO OCJIOKHSET Ipolecc aHanusza. [loaTtomy HeoOXoIuMbIM
YCIIOBUEM IIOJy4YEHUsI CBOOOJHBIX KapOECHUEBBIX HOHOB M H3Y4YEHUS UX HOH-
MOJIEKYJISIPHBIX PEAKLNN SABJIAETCA UCIIOJIB30BAHKUE YIIIEBOAOPOJAOB, COACPKALINX, 110
KpaliHEeN Mepe, IBa aTOMa TPUTHS.

[Ipu Gera-pacmage TpUTHs B cocTaBe OEH30J1a MPOUCXOTUT TeHEPUPOBAHUE
HYKJICOT€HHBIX (T.€. 00pa30BaHHBIX MPH MpoIleccax pacmajia) GeHuI-KaTHOHOB:

T
+
RNl
—_— e
T T

HeobxommmMo OTMETHTH, YTO TeHEpUPYEeMble (PEHUI-KATHOHBI MPEICTABISIOT
co00if 0coOBIi MHTEpPEC BCIEACTBUE MX OOINBIICH YCTOWYHUBOCTH MO CPABHEHUIO C
anidaTnyeckuMu aHaJoraMu, (PUKCHPOBAHHOCTHIO METKU, a TaKKEe M3BECTHBIMU B
KJIACCUYECKONH XUMHUU TPYAHO MPEOJIOJUMBIMU CTEPUUCCKUMHU TMPETSITCTBUSIMH TIPH
MHOTHX peaKIusix (PeHUINPOBAHNU.

Hapsany c Oosbmmmu BbIxogamMu KapOCHHEBBIX HOHOB (B ciydae (eHMII-
KaTHOHOB — 72%) SJAEpHO-XMMHUYECKUH METOJ HWMEET psJ  CYIIECTBEHHBIX
MIPEUMYIIECTB Mepe]] KJIAaCCUISCKUMU METOaMHU:

a) TIONY4YEHHBIE KATHOHBI SBISIOTCS «CBOOOTHBIMH», T.€. HE HWMEIOT
MIPOTUBOMOHA U COJIbBATHOU 000JIOUKH;

0) BO3MOKHO TOJy4Y€HUE NOHOB PA3IMYHON CTPYKTYPHI U TIOJIOKESHUS 3apsija;

B) IPH HMU3KHUX TeMIEpaTypax KapOEHHUEBbIC HOHBI SIBIISIOTCS JOCTATOYHO
YCTOWYMBBIMHU, IOCKOJBKY O0Opa3yroTcsi B MaTpUIlax aTOMOB Tenus (MOTEHIUAT
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MOHU3AIUA OJAarOpoOJHOTO Ta3a 3HAYUTEIHHO BBINIE TOTCHIMATIA WOHU3AINH
yTJIE€BOIOPOJIHBIX PAIUKAIIOB);

I)  HWOH-MOJIEKYJSpHbIE  pEaKkIud  MPOTEKAIOT  HAa  IOBEPXHOCTH
CTaOMITM3UPYIOIIEH COM B OTCYTCTBUE PAaCTBOPUTETIS;

1) IOCKOJIBKY TPOIIECChl OeTa-pacmaia He 3aBUCAT OT TeMIIepaTyphl, JaBICHUS
U T.II., TO HAa PE3yNbTAT PEAKIIMH MaJIO BIUSAIOT BHEITHUE (PAKTOPHI.

HoH-MoJieKyIsipHbIE  PeaKIui HYKJEOreHHbIX (EeHWJI-KaTHOHOB ¢
HYKJ1€0(PMIbHBIMH IIEHTPAMU HIECTHYJIEHHBIX 230THCTHIX reTePONKIOB

HaubGonee xapakTepHOl OCOOCHHOCTHIO pEaKIMil KapOCHUEBHIX HOHOB
SBJISIETCSI CTPEMJICHHE JIOCTPOUTH DJIEKTPOHHYIO CTPYKTYPY KapOEHOMJIHOTO aTtoMma
710 AJIEKTPOHHOTO OKTETa, YTO JOCTUTAETCS IMyTEeM B3aMMOJICHCTBHSI C y4aCTKAMHU
MOJIEKYJI, UMEIOIIMMH TOBBIIMICHHYIO 3JIEKTPOHHYIO TUIOTHOCTh. TakuMM y4acTKamu
SBJISIFOTCSL B TIEPBYIO OUY€pEb aTOMBI C HEMOJEICHHBIMU IapaMu JJIEKTPOHOB — N-
JOHOPBI:

ATOMBI, HWMEIOIIUE KpaTHbIE CBSI3U — 7-JIOHOPHI (&JIKEHBI, AJKUHBI,
apoOMaTHYECKHE COCIMHEHUS) M B 3HAUNTEIILHO MEHBINICH CTETICHH G-A0HOPHI.

Jljis ipoBeieHus SIIEPHO-XMMHYECKOTO CHHTE3a HEOOXOIUMO OCYIIECTBICHHE
CIICIYIOIINX CTaINM:

a) CHHTE3 MEUYEHHOTO TpuUTHeM O€H30Jla — WCTOYHHUKA CBOOOJHBIX
HYKJICOT€HHBIX (DEHUII-KaTHOHOB;

0) monydeHue cyOCTpaTOB — HYKJICO(DHIOB, HUCIOJIb3YEMBIX B HCCIIEIYEMbIX
MOH-MOJIEKYJISIPHBIX PEAKITUSX;

B) OCYIIECTBIIEHNE HMOH-MOJICKYJISIPHBIX B3aUMOJCHCTBUN (DEHUII-KATUOHOB C
UCCIIeTyeMbIMU CyOcTpaTamu;

r) Ui uAeHTHU(DHUKAIMKY KpalHe MajblX KOJIMYECTB PAJMOAKTHBHBIX BEIICCTB
HEOOXOMMO TPOBEACHUE TAKKE CHHTE3a HCAKTUBHBIX HOCHUTEICH M CBUACTCIICH —
OpTaHUYECKUX OHHUEBBIX COCTMHCHU;

1) pa3paboTKa METOJIOB BBHIICICHUS W WICHTH(PUKAIIMA MEUEHBIX MPOTYKTOB
HMOH-MOJIEKYJISIPHBIX PEaKITHii;

€) U3MEPECHHE aKTHBHOCTHM MEUEHBIX TIPOAYKTOB H  OMpEIeicHUE
OTHOCHUTEIBHBIX BBIXOJIOB CHHTE3UPOBAHHBIX COCTMHCHUM.

Jlnsi mpuMEHEHUsT CHUHTE3WPOBAHHBIX COCIWHEHUNW B KadyeCTBE TPHUTHEBBIX
OMOMapKepOB HEOOXOUMO TIPEIBAPUTETHLHO IPOBECTU OUOTOTHYECKUN CKPUHHUHT Ha
MOJIYYCHHBIX HEAKTUBHBIX BemlecTBax. OmnpenenuTs 00J1acTh HCIOIb30BAHUS U
HamOoJIee NEePCIEKTUBHOE TPOU3BOIHOE I 00JIee NeTaTbHOTO U3yUCHUS.

Panee Hamu ObUT MpoOBENEH UK PabOT MO T€HEPUPOBAHUIO HYKIICOTCHHBIX
(heHUI-KaTHOHOB, TOJYYEHHBIX B pe3yjbTaTe f-pacmaja TPUTHUS B COCTaBE Kak
MTOJTHOCTHIO TPUTUPOBAHHOTO OEH30JIa!

B- +
CeTe > [C6T53He} > CTs" + 3He
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TaK U AUTPUTHIIOEH301a:
B_
CeH, T, 3 CeHT™ 4+ 3He

A Takxe ObUIM U3Y4YeHbl HOH-MOJEKYJSIPHBIE PpEAKIMU [MOJTYYEHHBIX
CBOOOJHBIX  HYKJICOTEHHBIX  (EHWI-KATHOHOB C  Pa3IMYHBIMM  KJaccaMu
MOJIMIEHTPOBBIX HYKJICOPWIOB — OpPraHUYECKHUX, OJEMEHTOOPTaHMYECKUX U
reTepOIMKINYECKUX coenuuaennii [11, 13-14].

JlornyeckuM NMpOJOIKEHUEM HCCIEJOBAaHUN B JAHHOM HAIPABIEHUU SBHJIOCH
MIPUMEHEHUE SACPHO-XMMHYECKOTO METOJA Il CHUHTE3a OHHMEBBIX IPOU3BOIHBIX
IIECTUWICHHBIX a30THUCTHIX TeTepoIukiIoB. [lomo0HbIe HYyKIICODUIBI OB BHIOPAHBI
HECIIy4YalHo:

a) BO MHOTMX CJyyasX KJIAaCCHUYECKUMH METOAaMHU OCYILECTBUTH MPSMOE
(eHUIMpPOBaHNE HEBO3MOXHO, a IOJYyYEHHWE MEYEHHBIX TPUTHEM MPOU3BOIHBIX
SABJISICTCS KpallHe TPYAOEMKUM,

0) BbICOKasg OMOJIOTMYECKasi aKTUBHOCTh M OOIIMPHBIE 00JaCTH MPUMEHEHUS
a30TCOJIEPKAIIMX ECTUWIEHHBIX TETEPOLUKIIOB.

[louck HOBBIX METOJOB CHHTE3a BAXKHBIX OHOJOTMYECKH aKTHUBHBIX
COCIMHEHMI BCETJa SBJISETCS aKTyaJdbHOM 3amauedt xumuu U (papmakonoruu. K
Hayaly 21 Beka mNOpUMEPHO OKOJO 2/3 0T BceX TMPOU3BOAUMBIX B MHUPE
JIEKAPCTBEHHBIX BEIIECTB COCTABIIUIM TE€TEPOLMKIMYECKUE COEAUHEHUS, INPUYEM
OJHUMU W3  Hauboiee  3HAUMMBIX  NPEIACTABISIOTCS  A30TCOJEpIKaIlue
reTEePOIMKIMYECKUE MTPOn3BOAHbIC [15-17].

O PeKTUBHOCTD JIEKAPCTBEHHBIX IIPENapaToB BO MHOIOM ONPEIENsIeTcs
PacTBOPUMOCTBIO B BOJIE M MPOHMUIIAEMOCTBIO Yepe3 KIJIETOUHbIE MEMOpPAHBI, U ATUM
BO MHOI'OM OOBSCHSETCSA MIMPOKOE HMCIHOJb30BaHUE THAPOPOOHBIX JHUIMODHUIBHBIX
YETBEPTUYHBIX NHUPUIMHHUEBBIX coner [18-19]. HccmemoBanus mokasanu, 4TO
OuoJornyeckass akTUBHOCTh YETBEPTUYHBIX MHPUIUHUEBBIX MPOU3BOJHBIX BO
MHOTOM 3aBUCUT OT CTPYKTYPBI 3aMECTUTENSI, UMEIOIIErOCsl B MUPHUIMHOBOM LIUKIIE
[20].

OpnHako cuHTE3 Jaxke He3aMelleHHbIX N-()eHUIbHBIX MPOU3BOIHBIX MUPUANHA
MPEICTABIIAET CYIIECTBEHHbIE CHUHTETHYECKHUE TPYAHOCTH, TIOCKOJBKY pEaKIIUs
npsMOro (pEeHWIMPOBAHUS aTroMa a30Ta B KOJbILE NPOU3BOAHBIX MUPUIUHA HE
ocyirectBuma [21-22].

B cBsf3M C UCKIIOYUTEIBHOM NPUKIAJHON 3HAYUMOCTHIO MHUPUIMHUEBBIX
MPOU3BOJHBIX, AKTYyaJIbHOM CTaHOBUTCS TakkKe U HEOOXOJIUMOCTh JETaJIbHOIO
U3YYEHUS] MEXaHU3MOB XUMUYECKUX U OMOJOTUYECKUX MPOIIECCOB C UX ydyacTheM. B
HACTOsAIIee BpeMs A 3TOM 1enu 3()(PEeKTUBHO HCHOIB3YETCS METOJA H30TOIHOM,
O0COOCHHO TPUTHEBOW METKH, MO3BOJISIIOIINNA MPOBOAUTH BBICOKO UYBCTBHUTEIBHBIC
UCCIICIOBaHMsI OMOOPTraHNIeCKUX BemecTB [23-26].

[Ipu n3y4eHnn MOH-MOJIEKYISIPHBIX pPEeaKIMi HYKJIEOT€HHbIX (PEeHII-KaTHOHOB
C METWJIUPUIMHAMU ObLIa BIIEPBBIC OOHAPYKEHA PEaKIHsI IPSIMOT0 (PeHUITIMPOBAHUS
aToMa aszora B NHUKoiMHAax (2-, 3- u 4-merunnupuauHax) ¢ oOpasoBaHuem N-
(CHUITMKOIMHUEBBIX TIPOU3BOIHBIX [27].
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CeH, T, ; CH,TH + 3He

X
Adg S BF,- ‘ CH. | BF,
E— . ‘ CHS [ > 3 4
i N+
N+ |
I
CH,T CeH, T
[ \} CH,T
C6H4T+ + ‘ CH3 [ 6" "4
N N
— e,
N
Se

\
\ CH,CH,T
L 5 =

N

[IpoBeneHO M3ydeHHE B3aUMHOIO BIMSHHUS aTOMa a30Ta U 3aMECTHUTENs B
reTepoapoMaTUUECKOM KOJIbIIE Ha XOJ HCCIAEAYEMbIX AJIEKTPO(DUIBbHBIX pEeaKIUM.
[lokazaHo, 4TO MpPHU KCMOIB30BAHUU CBOOOJHBIX HYKJICOT€HHBIX (DEHUII-KAaTHOHOB B
ciaydae 4-METWINUPHUIAHA PEAKLHS 3aMEIICHUS BO3MOXKHA M B MOJIOKEHUSA 2 U 3
KOJIbIIa B OTJINYKE OT KJIACCUYECKON PeaKIMu IEKTPOPUIBLHOTO 3aMEeIICHHUS.

SnepHo-xumuueckuii Metos Obl1 3(G(EeKTUBHO TNPUMEHEH Jid CHHTE3a
pa3sHOO0pa3HbIX OHMEBBIX TPOU3BOIHBIX XUHOIMHA [13, 28]:

R1 R
CH,T* + R Adg X
R _
4@ - — R —~ ROIX
N N+ N+
R2 | I

R = H, CHj, C4HsCH,, Br; X = BF," CeH,T CeH, T

RI=H, CH,;
R?= H, CH,

U pa3paboTaHbl CIOCOOBI MOTYYEHUS! BaKHBIX OMOJIOTMYECKH aKTUBHBIX COEMHEHUH,
MEUEHHBIX TPUTHEM.

OTKpBITa HEW3BECTHAS PEAKIUsA MPSIMOTo (EHUIUPOBAHMS HYKJICOTCHHBIMHU
deHnI-KkaTHOHAMU  aToMa  a30Ta B TPUIMKIMYECKUX  KOHJICHCUPOBAHHBIX
IIPOU3BOAHBIX NUPHAMHA [29], B pe3ysbTare 4ero OCYIIECTBIEH OJHOCTAIUIHBIN
cunte3 N-heHunmakpuaIuHUEBBIX W (PEHAHTPUIUHUEBBIX MPOU3BOIHBIX, MEUEHHBIX
TPUTHUEM, CTPYKTYPHBIX aHAJIOTOB JE€KapCTBEHHBIX BenlecTs [30].

[IpoBenéH CKpUHUHT OUOJOTUYECKON AaKTUBHOCTH CHHTE3UPOBAHHBIX HAMHU
TETEPOLMKINYECKUX TMPOU3ZBOAHBIX — N-apuInmupUINHUEBBIX, XUHOJUHHEBBIX U
OCH30XMHOJIMHUEBBIX COCTMHEHUN. AHTHOAKTEepUaIbHOE JeUCTBUE ObUIO U3YYEHO Ha
TeCT-IITaMMaxX I'paMM-OTpHIaTelbHbIX E.COll ' rpaMM-monoxuTenbHbIX St. AUreus
OaKkTepusx, a Takxke apoxokernonooHsix rpudax Candida albicans [31-32]. Beissiena
3aBUCHUMOCTh W3MEHEHHS OaKTePUIIMIAHBIX CBOMCTB OT MNPUPOJABI 3aMECTUTENSI B
TeTEPOIMKINYECKOM  KOJbIE, CTa0WIM3UPYIOMIETO MPOTUBOMOHA, a TaKXKe
opranu4eckoil mnaum BojHOUM (as3wl. [lo pesynpraTaM OHMOJIOTHYECKOTO CKPUHUHTA
BBISIBJIEH TEPCIEKTUBHBIN TMpenapaTr W pa3paboTaH sIEPHO-XUMHUYECKHN CHUHTE3
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MEYeHHOH TpuTHeM coiu N-beHWuIenmuauHus, Kak MapKepa IMPU HCCIICIOBAHUH
MEXaHU3MOB OakTepuiuaHoro aerctBus [33]. [TokazaHo ycuieHHe OHOJOTHYECKOM
AKTUBHOCTH TPU BBEICHUU B XUHOJUHHUCBBIC IMPOM3BOJIHBIC JIOMOJHUTEILHON O-
METWJIBHOH TPYyNIBl W aHHEIUPOBAHHOTO OCH30JHHOTO KOJIbIA. PacrimpeHHbIe
IIPOTUBOMHUKPOOHBIC HCCIICIOBAaHUS HA TecT-mntamMmax: St.saprophyticus, Salmonella
spp., Micrococcus luteus, Proteus vulgaris, Bacillus subtilis, Candida albicans,
Candida krusei BwiBrim cosmm  N-denw-[5,6]-0eH30XMHAIBIUHUS KaK BechMa
MEPCIICKTUBHBIC MPENapaThl IMMUPOKOTO CIIEKTPa OAKTEPHUIIMIHOTO JACHCTBHS, a TAKXKe
JUJIS1 TIOCJIETYIOIIETO SIAEPHO-XMMHUYECKOTO CUHTE3a [34].

SnepHO-XMMHYECKHI METOJ TakKe OBbUI paclpoCTpaHeH M Ha CHHTE3
YETBEPTUYHBIX 1|,4-IHa3MHUEBBIX COCIUHCHUIN (IMTUPAa3HHUEBBIX, XMHOKCATUHHCBBIX )

[35-36]:
P~ -pacmag

CeHiTo, ———— CH,T* + 3He

N N
N X X- X
N | + —> | +
| = =
7 | |
CgH, T
— CeH, T CeH, T
N
AN R
s |
~ I I
R=H, CH,
X =BF, CGH T CeH T

N3BecTHO, 4TO peakius NpsMoro (GeHUIMPOBaHUS TE€TEPOIUKINYECKOTO aToMa
a30Ta B JIMa3MHaxX HE OCYIIECTBMMA, U TOJIbKO B ciiy4ae 2,3-TUMETUIXMHAKCOJIMHA
BO3MOKHO mojiydeHre N-(eHUILHOTO MPOU3BOJAHOIO, MPUYEM JIMIIb B pe3yibTaTe
peakuuu UMKIM3auuu. Mcronb3oBaHME CBOOOJHBIX W BBICOKOPEAKIIMOHHBIX
HYKJICOT€HHBIX ()EHUI-KaTUOHOB MO3BOJIMJIO HAM OCYIIECTBUTH PEAKLUIO MPSIMOTro
(dbeHunupoBaHUs aToMa a3oTa B JUA3UHAX, NPUYEM BBEJCHHE JBYX METHJIbHBIX
3aMeCTUTENIed B 2.3-TMMETHIXUHOKCAJINHE YBEJIUYMBAET PATUOXMMHUYECKUN BBIXOJ
OHMEBOH cosin OoJiee YyeM B 3 pa3a [0 CPaBHEHMIO C HE3aMEUIEHHBIM XUHOKCAIMHOM.
Ha ocCHOBaHMM SKCIIEpUMEHTAJIBHBIX AAHHBIX M KBAaHTOBO-XMMHYECKHUX paCUYETOB
BBICKA3aHO IPEIIIOJIOKEHUE O BO3MOXXHOCTH JMKBaTEpHM3alWU B ciydae 2,3-
JTMMETUIIXMHAKCOarHA [37].

B nocneanue roasl HaMu OblIa HadyaTa pa3padOTKa HOBBIX, HETPAIULIMOHHBIX
PEaKIMOHHBIX YacTUll — PTOp3aMelIeHHbIX (heHMI-KaTUOHOB. [lepBble MpoBeaeHHbIE
HKCIIEPUMEHTHI MOKA3aJIM, YTO AJIEPHO-XUMUUYECKUA METOJI MOXKET OBbITh C YCIEXOM
MPUMEHEH K HOBOMY HAIPAaBJICHUIO B CUHTE3€ (DTOPUPOBAHHBIX I€TEPOLIMKINYECKUX
coenuHeHun [38].

Hamu Obuto oOOHapykeHO, 4YTO, KaKk M B Cly4ae HE3aMEeIIEHHOTO
HYKJICOTEHHOTO (PEeHUI-KaTuOHAa, TaKk W B ciaydae ¢ n-gudTropdeHun-kaTuoHoM
MIPOUCXOMUT PEAKLHMS MPAMOro (PEeHUINPOBAHUS aTOMa a30Ta B XUHOJIUHE [39]:
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X Adg N X X )
CeF,H, T+ + _ + —— X
N" N =

+
N
F F
X =BF,
F F
T T

[Tony4yeHHbIe pe3yNbTaThl MOKA3bIBAIOT, YTO pa3paOOTaHHBIA HAMU SAEPHO-
XUMHYECKUN METOJ MO3BOJISIET HE TOJBKO I'€HEPUPOBATh HYKJIEOTCHHBIE YACTHULIBI
pa3JIMYHOM  CTPYKTYPBI, HO M OCYWIECTBJIATh OJHOCTAIUMHBIA CHHTE3
TPYAHOAOCTYITHBIX TETEPOLUUKINYECKUX ITPOU3BOIHBIX, MEUCHHBIX TPUTHEM.

HeoOxommmMo OTMETHTH, YTO UCHOJB30BAaHUE HOBBIX (TOPUPOBAHHBIX
HYKJICOT€HHBIX (DeHUJI-KaTUOHOB OTKPBHIBAET HOBYIO 3Py B HCIIOJIB30BAHUU SITCPHO-
XUMUYECKOTO METOJla I el CHHTe3a TPUTUEBBIX OHOMApKEPOB, MOCKOJBKY
MO3BOJISIET OJHOBPEMEHHOE BBEJIEHHWE TPUTHUEBOM METKU M AU(PTOP-3aMECTUTENICH B
OEH30JIbHOE KOJIBI[0 YeTBEPTUYHOTO T€TEPOIMKINIECKOTO aTOMa a30Ta.

BbIBOABI

[IpoBeeHHBIC HCCICAOBAHUS ITIOKA3aJId, YTO SICPHO-XMUMHUYECKHH METO/I,
MpeIOKeHHBIN B Poccnu, ¢ ycrmexom MoKeT ObITh MPUMEHEH JIST:

1. Ilenme#i yHHMKaIBbHOTO OPTAaHMYECKOTO CHHTE3a, CO3JIaHHUS HOBOTO, HE
HMMEIOIIETO aHaJIOTOB, SIEPHO-XUMHUYECKOTO CHHTE3a OpPTaHUYECKUX,
AIIEMEHTOOPTAHUYECKNX M TETEPOIUKINYSCKUX (HDEHUII3aMEIICHHBIX MPOW3BOIHBIX,
MEUYEHHBIX TPUTHUEM;

2. [lonmyyenusi paHee HEU3BECTHBIX B KJIACCUYECKOW XMMHHU OPTaHUYECKHX U
TeTePOIUKINYECKUX COCTMHECHMUIA,

3. OcymiecTBiIeHUs] HEU3BECTHOM paHEe Peakiuy MpsSMOTo (HEeHUITUPOBAHUS
aToMa a30Ta B HMIECTUWICHHBIX T'€TEPOIMKINYECKUX COCAMHEHHSX, YTO MPUBOAUT K
OJIHOCTAJAMIHOMY CHUHTE3y pa3iuyHbIX N-(DEHHIIbHBIX a3MHUEBBIX U JIMa3UHUEBBIX
MIPOW3BOAHBIX, MHOTHE M3 KOTOPBIX SABJSIOTCS MEPCHEKTUBHBIMH OaKTECPHUITATHBIMU
rpenapaTamMu MHAPOKOTO CIEKTPpa ACHCTBUS;

4. TlonmyueHus TEpPCIEKTHBHBIX W BBICOKOYYBCTBUTEIBHBIX TPUTHEBBIX
OMOMapKepoB JUTSt UCCIJICIOBAHUS MEXaHU3MOB OaKTepHUITUIHOTO u
MPOTUBOTPHOKOBOTO ICHCTBHUSI.

5. 'enepupoBaHUsS HOBBIX, HEOOBIYHBIX HYKJICOTEHHBIX PEAKIIMOHHBIX YACTHII
(mudTopdheHnn-KaTHOHOB), YTO TO3BOJIIET OCYIIECTBUTH SAECPHO-XUMHUYECKUN
CHHTE3 paHee HEU3BECTHhIX B  KJIACCMYECKOM XUMHHM  (PTOp3aMEIeHHbIX
TeTePOLMKINYECKUX CTPYKTYp C YETBEPTHUYHBIM aTOMOM a30Ta, 3((PEKTUBHBIX
paauoTpencepoB.
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