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IIVIEHAPHOE 3ACEJJAHUE

OIEHKA 3ATPAZHEHUA ATMOC®EPHOI'O BO3AYXA
I'. TOMCKA B3BEIIEHHBIMHW YACTHULIAMHU

10.C. lukanckas
julydikanskaya@yandex.ru

IIpobaema 3arpsi3HeHust aTMOC(HEPHOTO BO3AyXa SIBJISICTCS aKTyallbHOU, TaK
KaK OH SIBJISIETCSI CaMO¥ Ba)KHOW JKM3HEOOECTIEUNBAOIIEH MPUPOTHON CPEAOH.
OnHUM U3 3arpsA3HSAIONINX BEUIECTB SBISETCS MbLUIb — 3TO B3BEIICHHBIC YaCTH-
(bl MUHEPAJIFHOTO, OPTaHMYECKOTO U CMEIIAHHOTO MPOUCXOXKICHHS, HEKO-
TOpPOE BPEMs «ILTABAOIIIE) B BO3IyXE HA PA3HOW BHICOTE.

K coxanenuro, BHUMaHUE K MBUICBOU Tpo0ieMe HEONpPaBIaHHO CHIKEHO.
OCHOBHBIE YCHIIUS OOpaIleHbl Ha KOHTPOJIb T'a30BBIX BEIOPOCOB. MEKIy TeM,
MBUTH MO0 CBOEH OMOTOKCHKOJIOTHYHOCTH OTHOCHUTCS K TPEThEMY KIIAcCy OIac-
HocTH. [ThIIb OKa3bIBaeT pe30pOTUBHOE BO3JICHCTBHE Ha OPTaHU3M, IMPOBOIIH-
pyeT pa3BUTHE OOIIETOKCHJIOTMYSCKHX, MYTareHHbBIX, KAHIIEPOTCHHBIX U IPY-
rux 3 (HexToB.

Ilenpto paboTHI sBNSIACH OIEHKA CTEMEHW 3arpsA3HEHHs aTMOC(HEPHOTO
BO3ayxa I. ToMCKa B3BEUICHHBIMHU BEIIECTBAMH 110 JaHHBIM OMpPOOOBAaHUSA aT-
MOC(EPHOH MBUTH C JTUCTHEB JPEBECHBIX PACTCHHM.

B r. Tomcke B 2020 r. ObuM 00CIIEI0BaHBI TOPOACKUE 30HBI C Pa3IMUHOMN
(hyHKIIMOHATBHOMN HArpy3koi. B xoje uccinenoBanus ObLI MPOBEACH JJIEMEHT-
HBI XUMHYCCKHI aHadu3 IbUTM B YETHIPEX AJMHUHUCTPATUBHBIX PAaOHOB
r. Tomcka. OnpenencHue COACPKAHUS XAMHUYCCKUX IJICMECHTOB B JIHCTBAX
MPOBOANIIOCH ATOMHO-IMUCCHOHHBIM CIIEKTPOMETPUUIECKUM METOAOM.

AHanu3 3JIEMEHTHOTO COCTaBa aTMOC(EPHOU MBUIH C JHCTHEB JIPEBECHBIX
MOPOJ PacTeHUil, MoKa3all, YTO B HEHl NMPHCYTCTBYIOT TaKWe 3JIEMEHTHI, KaK
KpEeMHUH, aIIOMHHNHN, KeJle30, Oapuil, Mellb, KaIMU, CBUHEI], IIMHK, XPOM JIp.
HaubGonee BhICOKHME 3Ha4YeHWS OBUIM BBIABICHBI Ui KpemHms 11644,2—
259442 mxr/t, amomuausa ot 3078 mo 16488,5 Mkr/r u xeneza 2056-8936
MKI/T. V3 TSDKENBIX METayuioB HamOoJiee BBICOKHE KOHIICHTPAIIMH OTMEUYCHBI
U npHKA (2533 MKr/T), 6apus (226,74 Mxr/T), menn (136,42 MKT/T) 1 CBHHIA
(99,24 mxr/T).

HayuHerit pykoBouTens — kaHa. Ouoi. Hayk, gonent H.JI. S16noukuna



PACHPOCTPAHEHUE AJIIEPTEHHBIX PACTEHUI
HA IMPUIIKOJIBHBIX TEPPUTOPUSAX 'OPOJJA TOMCKA

A.Jl. UctomuHa
nastasia.istOmina@mail.ru

IIkonpHAast TEPPUTOPHS BBITIOTHIET MHUKPOKIMMATHYCCKYI0, CAaHUTApPHO-
TUTHCHHYIECKYIO, 3allUTHYI0 M apXHUTEKTYPHO-XYIOKECTBCHHYIO (YHKIIUH,
MMO3TOMY HACaXKICHHS TOJDKHBI COOTBETCTBOBATH OIPEICIICHHBIM TPEOOBaHU-
ssm (CanlluH 2.1.7.3550-19). HemomycTUMO WHCIIONB30BaHUE B O3€ICHCHHUH
HACaKACHUH, BRI3BIBAIOIINX AJUIEPTHUECKUE PEAKIIUH, PACTEHUH C SIOBUTBIMU
COLIBETHUSIMH, IJIOIaMH U LITHIIAMH.

Anneprudeckre 3a00IeBaHusI ¢ PEryJSIPHON 9acTOTOW BCTpeyaroTes y 10—
30 % HaceneHus: KpYMHBIX TOpo0B. OaHA U3 BAKHEUITNX MPUIHH aJUIEPTUN —
IBIIBIIA PACTCHUN B TIEPHOA LIBETCHHUS.

Iens paboThl — BBIABICHHE PACIPOCTPAHEHHS PACTEHHUII-aJUIEpTeHOB Ha
TEPPUTOPHSAX 00IIe00pa3oBaTeNbHBIX Opranu3auii ropoaa ToMcka.

OOBEKT UcciIe0BaHMs — NPHUIIKOIBHBIE YYAaCTKH, PaclooKeHHbIE B Irpa-
HHnax ropona. Beero B Tomcke HacumThiBaeTcsi 65 00mieoOpa3oBaTeIbHBIX
opranuzaiyii (70 Teppuropuii ¢ ydeToM 5-T y4eOHBIX (unanos).

HccnenoBanue nokasano, 9to u3 38 BUIOB JIPEBECHO-KYCTaPHUKOBBIX pac-
TEHUH, MPOU3PACTAIOIINX HA TEPPUTOPHIX MIKOI, 19 SBIAIOTCS pacTeHUSIMHU-
ajyiepreHamu (1o TaHHBIM Pa3HBIX aBTOPOB), 4TO coctaBiaeT 50 % ot obmero
guclia HacaxAeHWHd. M3 HUX IIMpPOKOe pacmpocTpaHeHue umerotT: Betula
pendula, Salix fragilis u S. alba, Acer negundo, Syringa josikaea u S. vulgaris.

[Ipeobnamanve pacTeHUH-aJUIEPTEHOB B O3CICHEHUH HE MOXET HE OTpa-
KaTbCs Ha CAMOYYBCTBHH yJalTNXcs. B peKOMEHIAIMIX CIIEIIMATNCTOB MOX-
HO BCTPETHTh YKa3aHHs Ha JOIYyCTUMOCTh MCIOJIE30BaHUS B O(QOpPMIICHHU
cpeabl Uil JEeTed OTHNEeNBHBIX BUJOB, aNICPTUUECKHE PEaKLUH Ha KOTOpPBIC
BCTpEYArOTCs KpaiiHe PeKO M TOJIBKO MPH TaKTWIBHOM KoHTakTe. [Ipn moxbo-
pe accopTUMEHTa HEOOXOIUMO CTPEMHUTHCS 10 BO3MOXKHOCTH HCKIIIOYATh U3
03€JICHEHHMs1 IaHHbIE BU/Ibl M 3aMEHATh UX Ha TUIOAJIJIEPTeHHBIE.

Hayussrit pykoBomuTens — kaHa. Onoi. Hayk, gonent T.0. Kykimnaa



CPABHUTEJIbHBINA AHAJIN3 IIOJIUMOP®U3ZMA
MUTOXOH/JAPUAJIBHOM JHK ¥V TAIIMEHTOB C CEPJIEYHO-
COCYJIUCTOM MATOJIOTUEN

IL.K. Ko3nosa
kozlovapolinal3@mail.ru

Hommmopdmsm mTIHK MoxkeT BHOCHTH BKIIaa B paboTy MUTOXOHAPHIL U,
KaK CIIe/ICTBHE, B TIPENIPACIIOIOKEHHOCTh K CEepJIeYHO-COCYANCTHIM 3a00JIeBa-
HUSIM, B YaCTHOCTH K aT€pOCKJIepo3y U cepiaeuHoil aputMun. [Ipeanonararor,
YTO OCHOBHbIE NPUYMHBI, cBs3bIBatolue nospexaenue MTIHK u arepockiie-
po3, ciemylomue: N30BITOYHOE MTPON3BOJICTBO AKTHBHBIX ()OPM KHCIOPOAa BO
BpeMsl OKHCIHTENbHOTO (ochoprmmmpoBanus;, nedextsl MTAHK, npuBonsmme
K U3MEHEHUIO (PYHKIIMH MUTOXOHIPHH, YTO MOXKET UTPaTh POJIb B aTeporeHe-
3€, OKa3bIBas BIMSHHUE Ha MPOIECCHl BOCIAIUTEIBHBIX PEaKIUi MOCPEICTBOM
BIMSHHS Ha DSKCIPECCHI0 T€HOB M MOCTTPAHCISIHOHHYIO MOJIU(DHKAIHIO.
IIpuurHamMu pa3BUTUS CEpAECUHON apUTMHMU MOTYT SIBISTbCA HEAOCTATOK MO-
nexkyn AT® u n36sTok ADK, reHepupyemMbIX B pe3ysbTaTe OKUCIUTEIEHOTO
(ochopunrpoBaHus B MUTOXOHJIPHSX, @ TaK)Ke HapylIeHHe HOHHOTO oOMeHa
B MUTOXOHJIPHSX.

B xone paboTel ObUT OLEHEH BKIAJ] MOJMMOPGH3Ma MHTOXOHIPUAILHOM
JHK B pa3BuTHe KapOTHIHOTO aT€pOCKIEPO3a U CEPACIYHON apUTMHUH.

CTaTUCTUYECKH 3HAYMMOE OTIMYHME MEXIY BBHIOOPKOW OOJIBHBIX KapOTH]I-
HBIM aTE€POCKJIEPO30M U KOHTPOJIBHOH BBIOOPKOH OBIIO MOIYYEHO VISl Tarmio-
rpynmel W (p=0,033) u cybrammorpymmsr U4 (p=0,026). W u U4 gamie BcTpe-
YarOTCSl B KOHTPOJIbHOM BBIOOpKE. MOXKHO cAenaTh MPENNON0KEHUE O TOM,
4yTo y JI ¢ Tamorpynmnoi W u cybramtorpynmoit U4 HaGmromaercs: 6oee
3 PeKTUBHOE OKUCIUTENIBLHOE (OCHOpUINpOBaHIE B MUTOXOHApUAX. CraTh-
CTMYECKH 3HAaUYMMOE OTJIMYME MEXAY BBIOOPKOH NALMEHTOB C CEepACYHOM
apUTMHUEH M KOHTPOJIBHON BHIOOPKOIT ObLIO MosydeHo uis ramtorpynmsl U-K
(p=0,032), yame BcTpeyaromieiics y OOJBHBIX cepaedHOl aputMmueil. B nan-
HOM ClIydae MOXKHO TPEIIOJIOKUTH O MeHee d((PEKTHBHOM OKHCIUTEIHLHOM
dhochopunrpoBaHun y maueHTos ¢ ramiorpymmoi U-K.

HayuHblil pykoBOIUTEND — KaHI. MEA. HAayK, Hayd. corpyanuk HUU menu-
nuHckoi renetnku Tomckoro HUMII P.P. Canaxos



PETEHEPALIMS TEPMUYECKHX IMOBPEXKIEHU KOXKHU KPbIC
MOCPEJICTBOM BO3JENCTBUS UTIMU
N KOCTHOMO3I'OBBIMH KJIETKAMHU

B.M. Mouanosa
tinalitvinova6@gmail.com

B Poccun TepMmnueckas TpaBMa 3aHMMAaeT TPEThE MECTO CPEAU IPYTHX
TpaBM. BeposiTHO, OJTHIM W3 MEPCHEKTUBHBIX MyTeH PEIIeHHs 3TOH MpoOIeMbl
SIBIISIETCSI CO3aHME HOBBIX OPHIMHAJIBHBIX METOJOB BOCCTAHOBIICHHUS 0XKOTO-
BBIX TPaBM IOCPEICTBOM HCIIOJIB30BAHMS KIIETOYHOH Tepamnu, (pU3MYecKux
¢akTOopoB M MX codeTaHws. llenmp: M3ydWTh BIMSHHE HAHOCEKYHIHOTO HM-
TyJIECHO-TIEPHOANIECKOT0 MHUKpOBOHOBOTO m3mydeHus (MIIMU) n xoctHO-
Mo3roBBIX KieTok (KKM) Ha mporecc 3a)KUBIIEHUS TEPMUYECKHX 0XKOTOB Y
KpBIC.

OKcrepuMeHT BBHIMOTHUIN Ha 40 IMOJIOBO3PENBIX KPHICAX-CAMKaX JIMHUHI
Wistar (250-280 r). J)KuBoTHble ObuTH pa3aesnens! Ha 4 rpynmnsl: Nel — 5KHBOT-
HbIE, KOTOPBIM MOJAEIMPOBAIH 0XKOT; Ne2 — )KMBOTHBIE, KOTOPBIM MOJEIUPO-
Bayn oxor 1 BBojmin KKM B oOnacts panbl; Ne3 — ®KHBOTHBIE, KOTOPBIM MO-
JIETUPOBAIIM OKOT, U MOJBEPTaIy OOJIYy4EeHHIO MOBPEXKICHHBIH YU4acTOK KOXH
UIIMU 8 T (nl 1M 140 Bt/cm?); Ne4 — sKHBOTHBIE, KOTOPBIM MOJIETMPOBAIIHA
oxor, BBonunmu KKM, n moasepramn obnygennto UIIMU 8 I'm (nlllIM 140
BT/cM?) TIOBPEXIEHHBIN yIaCTOK KOXKH. TEPMHUUECKHE 0KOTH MOJETHPOBAIIH C
nomoIieio pasorperoro m0 100°C MeTamummueckoro cTepHs. BeiieneHue u
kynbruBupoBanre KKM mpoBogunm mo craHmapTHEIM Metonam. OOmydeHne
MIPOBOJMIIN C TTOMOIIBIO MMITYJICHOTO JJA00OPAaTOPHOTO TeHEpaTopa Ha OCHOBE
marHerpona MU-505.

DKcnepuMeHT NoKasal, 4To y rpynnsl Ne3 nociie 4-X JTHEBHOTO 00IydeHUs
UIIMU ¢ 1 no 14 neHp 3aXuBJIE€HUE PaH 3HAYMMO HE OTJIMYAJIOCh OT IPYMI
Nel m Ne2. CratucTiyeckd 3HauMMble W3MEHEHHs OBUIM BBISBIEHBI B 3TOU
rpymnme Tonbko Ha 19 neHp no cpaBHeHuto ¢ rpynmnamu Nel u Ne2. Tlpu atom y
IpyMIIbl, KOTOPas MOJBEprajach COYeTaHHOMY BO3/I€MCTBUIO, 3a)KUBICHHUE PaH
IIpOTeKaso MOHOTOHHO ¢ | mo 30 neHp uccienoBaHusa. DMUTENU3ALUSA 0XKOT0-
BBIX PaH OTMEYAJIach K 24 CyTKaM Y JKUBOTHBIX 00€HX IpyTIII.

Hayunsie pykoBoautenu — a-p. 6uoin. Hayk, nmpodeccop M.A. Bompmakos;
KaHz. Onon. Hayk, Hayd. coTpyaHuK DJIBMT ®I'BY Cu6®HKI] ®PMBA Poc-
cun A.A. TI'ocTroxuHa



W3YUYEHUE POCTOBOI'O IOTEHIIUAJIA KJIETOYHOM
KYJbTYPbI ASTRAGALUS ALOPECURUS PALL. IN VITRO

K.A. Pyxnsana, M.B. CaBenbeBa
ksn.ruh@gmail.com _savelyevamaris@sibmail.com

Actparan (A4stragalus) — KpymHBIA poj pacTeHUil cemeiictBa bBoOGoBbIe
(Fabaceae). Hexotopble BHIBI 3TOTO pacTeHHs 00IanaloT JIEKapCTBEHHBIMH
CBOHCTBAaMH, YTO BBI3BIBAET MHTEPEC K M3YUCHHIO OMOXMMHUYECKHX CBOWCTB
poma. OHM copepXaT aJKaJOW/bl, CAIOHUHBI, TPUTEPIICHOBBIE TIIMKO3UABI U
(bmaBoHOU B, KOTOPBIE MOTYT OBITH HCIOJB30BaHBI B (PapMakoIOrHIeCKOi
MPOMBIIITICHHOCTH. TeM He MeHee, OMOXMMHUYECKHN COCTaB HEKOTOPHIX BHIOB
pacTeHHus OCTaéTCs Majlo M3YYEeHHBIM, M OHH JI0 CHX ITOp HE BBEIEHHI B Kile-
TOYHYIO KyJIbTYpYy. B CBSI3M ¢ 3TuM, LIenb0 McciIenoBaHNs ObIIO OLEHUTDH PO-
CTOBOM MOTEHIIMAJ KaJUIyCHOM KyJbTYphl acTparaja JUCOXBOCTHOTO in Vitro u
C TIOMOIIBI0 KPUBOH POCTa OTMPEAETUTH BPeMsI MAKCHMAJIBHOTO TIPHPOCTa Kile-
TOYHOMN MacChl U BpeMs €€ JalbHENIIero XMMU4EeCKOro aHaIn3a.

OOBEKTOM HCCIIEIOBAHUS CITy)KHIa KalulycHast KynbTypa Astragalus alo-
pecurus Pall., nonyuennas Ha kadeape pusnonoruu pacteHuit, GMOTEXHOIO-
run 1 OnomHpopmaruke TOMCKOTO rocylapCTBEHHOI'O YHHUBEPCHTETa M3 Ce-
MSIH, JI00€3HO IpenocTaBieHHbIX npodeccopom U.@. Nomosanxkoii. B onbitax
OBUT WCIONTb30BaH 25 maccak (JIOCTaTOYHO MONOAas W aKTHBHOPACTYINAs
KynbTypa) Ha TBEpAOH muTatenbHOM cpexe Mypacure-Ckxyra (MC) ¢ mobaB-
JIEHUEM Caxapo3bl, BATAMHUHOB B TopMoHOB — aykcuHOB (HYK) u muroxkunm-
HOB (6-BAII) B cooTHomenwnn 4/1. M3ydanu guHAMHUKY pocTa (POCTOBOTO WH-
JleKca TI0 CBIPOH M CyXOM Macce) KalUTyCHOM KyJbTYpBI acTparajia depe3 Kaxk-
JIbI€ 5 CYTOK B T€UEHHUE 25-TH CYTOYHOTO KyJIbTHBHUPOBAHUS B YCIOBHUSX TEM-
HOTBHI.

[TonyueHHbIe pe3ysbTaThl MOKa3ajH, YTo S-00pa3Has KpUBas pocTa MMelia
Jar-nepuoj NpoJOLKUTENbHOCThI0 10 CYyTOK, B TeUEHHE KOTOPOrO POCTOBOM
UHJIEKC yBEIUUUBaICs Toibko B 2 pasa. K 15 cyrkam pocToBoil HHIEKC yBe-
mnuuncs B 7,5 pas, toraa kak k 20-teiM B 25,4 pa3. B nocnenyromem kpuas
pocTa BBIXOIWIA Ha IUIATO, IPUYMHOM MOCIETHET0 MOIJIO CIIY>KUTh YCUJICHHE
BTOPUYHOT'O MeTa0O0IM3Ma KyJIbTYpPbI, KOTOPOE MPEICTONT U3yUHTh.

Hayunsrit pykoBomuTens — 1-p 6moir. Hayk, npogeccop U.d. 'omoBankas



CYBPEILEHTHBIE CITOPOBO-IIBIJIBIIEBBIE CIIEKTPBI
JECOTYHIPBI AMAJIO-HEHEIIKOI'O ABTOHOMHOTI'O OKPYT' A

H.B. lledep
vchifz@mail.ru

Bonpoc TOYHOCTH BBIBOIOB O XapakTepe PAacTUTEIBHOTO IOKPOBa IPO-
[OUTBIX 3TO0X, BBIABISIEMOTO C IMOMOINBI0 TMAaMHOJIOTHYECKOTO aHAaW3a, IO
HACTOSIIIETO BPEMEHH OCTaeTcs OTKPHITHIM. CoIpspkeHHOE H3YYeHHEe cyope-
LEHTHBIX CIIEKTPOB M PACTUTECIBFHOCTH TOW WIIM MHOW TEPPUTOPHH MOKa3bIBa-
€T, HACKOJIBKO COCTaB PAaCTHTEIBHOCTH 3TOW TEPPUTOPHU OTPAXKAETCS B CIICK-
Tpax, ¥ MO3BOJISCT B JAIbHEHIIIEM HHTEPIIPETHPOBATH MAJCOMAINHOCIICKTPHIL.

Jlnst cocTaBiieHHsT 30HAJBHOTO CHEKTPa 30HBI JIECOTYHIpPHI B aBIycCTe
2018 r 6b10 0TOOpaHo 10 CyOpeleHTHBIX MPOO B OKPECTHOCTSIX T. Hambim
(Hanmpmmckuit paiion, Simano-Henenkuii AO). [Tpo6sr oTOupanich Ha cdarno-
BOM 00JI0TE, OKpPYXEHHOM COCHOBO-JIMCTBCHHUYHBIM JIECOM, B XBOWHO-
0epe30BOM peIKoJIeche, Ha TPaHUIIE Xachlpesi U B COCHOBO-0epPE30BOM Jiecy.

B wuccnenoBaHHBIX cooOImecTBax BcrpewaroTcs Pinus sibirica Du Tour,
P. sylvestris L., Larix sibirica Ledeb., Betula nana L., Rubus chamaemorus L.,
Rosa acicularis Lindl., Bunsl nopsaka Ericales, Buabl cemeiicte Cyperaceae u
Poaceae, pona Equisetum. B W3ydeHHBIX CIEKTpaX BBISABICHBI ITBUIBIICBBIC
3€épHa cuenyromux rpyni: Picea sp., Pinus sibirica, P. sylvestris, Larix sibiri-
ca, Alnus fruticosa Rupr., Betula pubescens-type., Betula nana, Salix sp., Cy-
peraceae, Poaceae, FEricales, Rubus sp., Artemisia sp., Apiaceae,
Chenopodiaceae, Rosaceae.

B u3y4eHHBIX CyOpeneHTHBIX CIIOPOBO-NIBUTBIIEBEIX CIIEKTPAX JECOTYHIIPHI
o01mIas o7 MBUTBLIEBHIX 3EPEH NPEBECHBIX PACTEHUH B CPEIHEM COCTAaBIIACT
67 %, noMmuHHEpyeT NbUIbLA Betula pubescens-type (25,6 % OT Bcero crexrpa),
B. nana (18,2 %), Pinus sibirica (18,5 %) u P. sylvestris (17,4 %). O0mias mo-
JIs IBLIBLIBI KyCTapHUKOB cocTaisteT 20 %, kyctapanukoB (mopsiaok Ericales)
- 2,2 %, tpaB — 10,8 %. Cpeau TpaBsIHUCTBIX pacTeHuil foMuHUPYIOT Carex
sp. (4,8 %) u Rubus sp. (3,1 %).

TakCOHOMMYECKHI COCTaB CIIEKTPOB JIECOTYHIPOBOI 30HBI B IIEJIOM COOT-
BETCTBYET PaCTUTEIHHBIM COOOIIECTBAM TOUEK 0TOOpa Mpoo.

Hayusnesrit pykoBouTens — a-p 6uoi. Hayk, npodeccop N.U. I'ypeesa



UHBA3HUBHBIN OULTTODAT JUIIOBASI MOJIb-TECTPSIHKA
B 3EJEHBIX HACAXKJIEHHUSAX I'. TOMCKA

C.A. lllenérkuna
Shchepyotkina@mail.ru

JlumoBast Mmone-niectpsiHKa (Phyllonorycter issikii) — THBa3UBHBIN BHI, OT-
HOCHUTCS K JKOJOTHYECKOH TpyIie HaCEKOMBIX-MHUHEPOB, JTMIMHKH KOTOPBIX
MUTAIOTCS BHYTPHU XJIOPOPUIOHOCHBIX TKAaHEW pacTCHHH.

Lenb: n3ydeHne pacrpOoCTpaHCHUS JIMITOBOH MOJH-TIECTPSHKH, OMOJIOTH-
YEeCKHMX M DKOJIOTMYECKHX OCOOECHHOCTEH YYyXEPOAHOTO BHUJAA B YCIOBHAX
r. Tomcka. MCCHC}IOBaHI/Iﬂ MPpOBOAWINCH B TCYEHNE BETCTAITMOHHBIX IEPHUOJI0B
2018-2020 rr.

Pe3ysnbraThl HCCIIEIOBAHUI TMOKA3ajM, YTO JIMIIOBask MOJb-TIECTPSHKA B
ycnoBusax r. Tomcka 6mBonbTHHHA. B 2018 T. 9HCICHHOCTH BTOPOTO MOKOJIE-
HUS MHHEpA B pa3bl MPEBHIIaia TaKoBYIO mepsoro, B 2019-2020 rr. mepsoe
TIOKOJIEHHe OBIJI0O MHOTOYMCIIEHHee BTOporo. Bo Bce roapl mcciemnoBaHmit
HauOouplIee MOpaKEHHE JIMCTHEB JIMI HaOII0Janoch B 3alOBEHOM Mapke
Cubupckoro 6oranudeckoro caga (CuobC), uto 00yCcIOBICHO BBICOKOU 3aTe-
HEHHOCTBIO TeppuTOpUn. OTHOCHTEIIFHOE OCBOEHHE JIMCTHEB B IIEPHO]] PA3BH-
TUs nepBoro nokojenus B 2018 r. cocraBuno 16,6 %, B 2019 r. — 61,3 %, B
2020 r. — 23,6 %. B mepuox pa3BUTHS BTOPOTO MOKOJEHUS 3TOT MTOKA3aTelb B
2018 1. moctur 75,4 %, B 2019 r. — 23,5 %, a B 2020 1. — 6,3 %. Cpennee Ko-
JIUYEeCTBO MHH Ha JIKCT B TMIEPBOM IMOKOJICHUH MakcuMasibHo B 2019 r —3,3, Bo
BTOpoM mokosieanu B 2018 r.—4,1. Haubosnpiiee KOIMUECTBO MHH Ha JIUCTE
Harizeno B 2018 r. — 25. Ha GOnpIIMHCTBE APYTHX MOJEIBHBIX Y4acTKOB C
2018 1o 2020 rT. KOTMYECTBO MUH JIMIIOBOW MOJIU-TIECTPSTHKH COKPAIIaIOCh U
CBOJMJIOCH K CIUHUYHBIM MHHAM WJIM XK€ K IIOJIHOMY MCUE3HOBEHHUIO IOBpE-
JKICHUH HA JIUCTBSIX.

VYCTaHOBIICH KOMIUIEKC €CTECTBEHHBIX BPAroB JIMIIOBOH MOJIU-TIECTPSHKU
Ha TeppuTOopHH T. TOMCKa, BKIIOUAIOIIUIA XHITHUKOB M mapasuTonnos. Ha He-
KOTOPBIX MOJICNIBHBIX AEpeBbsX 3amoBeqHoro napka Cu6bC XuimHble KIIOTBI
Anthocoris nemorum L. (Anthocoridae) u sxxyku Anthophagus caraboides L.
(Staphylinidae) yamuroxamu no 70 % kykonok. CMEPTHOCTD JIMUMHOK M Ky-
KOJIOK Ph. issikii oT mapa3zutonnoB u3 cemerictB Eulophidae n Braconidae oT-
psina IlepenoHdaTokpbuIble B cpenHeM cocrtasimsuia 8,7 % B 2018 r., 6,1 % B
2019r. 1 11,9 % B 2020 T.

Hayunsrit pykoBomutens — nornent O.J1. Konycosa



BOTAHUKA U UHTPOAYKIUS PACTEHUM

PA3BPABOTKA ITPOT'PAMMBI JOIIOJIHUTEJIBHOT'O
OBPA30BAHUA «STEM KITCHEN»

E.N. 3pipuna
Zyrina.97@mail.ru

HaunnaromeMy mnpenogaBaTeto OHOJOTHU OBIBACT CIIOXKHO TMOOYIUTH
IIKOJIPHUKOB K M3ydeHMI0 npeamera. OmHO U3 pelieHui mpobiieMbl — MOKa-
3aTh y4eHHWKaM, KaK, IPUMEHSS [TOJyYeHHbIe 3HAHUSA, OHH MOTYT CO3J1aTh YTO-
TO HOBOE, posiBUTH cebsi. STEM — oOpazoBanue obecrieunBaeT KOMIUICKCHBIN
MOJXOA K U3yYEHHUIO INPUPOAHBIX SBIEHUHN, MO3BONISIET PEATM30BLIBATE TBOP-
YeCKUH NOTEHLUA, TI0Ty4asi IPEeAMETHBIE HaBbIKH.

IMporpamma STEM KITCEN peanusyercst Ha ruiardopme «Google-kiaace»
0e3 aKTUBHOT'O B3aMMOJICUCTBHS C MEIaroroM, Kakabli peOeHOK MOXeT pabo-
TaTh B CBOEM TeMmre. VHAMBUIyanbHBIN 1MOIX0J obecneyuBaeTcs eme U 3a
CYET TOTO, YTO MUTOTOBBIN PE3YyIbTAT KAXKIOTO 3aHATHS HE CTaHIAPTH3UPOBAH.
Heo6xonnmere s paboTHl MaTepHabl YacTO UCTIONB3YIOTCS B OBITY U KyITH-
HapWH, T0O3TOMY JOCTYITHBI KaXKIOMY YUCHHUKY.

Kypc cocrout m3 4eTelpex OJIOKOB Ui CaMOCTOSITENBHOTO H3YYEHUS U
MPUBETCTBEHHOTO paszaena «lIpoumTait MeHs». 37ech OETH BIEPBBIE 3HAKO-
MSTCS C IEIaroroM yepes BUaeooOpalieHue, y3Harot cekper Ha3Banust «STEM
KITCEN», nosny4aroT nepBble MHCTPYKLUU U IyTEBOAMUTENb 10 MPOrpamMMme.
ITyreBonuTENs — THIOTOPCKHM MHCTPYMEHT, KOTOPBII MOMOTaeT y4eHHUKY pac-
IPEACNATh BpeMsl, aHAIM3UPOBATH OIIMOKN M 00Jiee OCO3HAHHO MOAXOANUTH K
MIPOXOXKIEHUIO Kypca.

HayuHsrit pykoBoauTens — KaHa. 0wod. Hayk, noreHt H.B. Illeronena
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COCTOSIHHUE HEHOMIOIYJISINUN XOXJATKH ITOYTH-
PACCTABJIEHHOM B TSI2)KUHCKOM PAMOHE KEMEPOBCKOU
OBJIACTH

B.I'. Aunpees
b.g.andreev@mail.ru

Corydalis solida subsp. subremota Popov ex Liden & Zetter] — npeacrasu-
Tenb cemeiictBa Papaveraceae Ha Ttepputopun KemepoBckod oOmacTu u
KpacHosipckoro kpast sBISIETCSI PEAKHM BHJIOM, YTO OOYCIOBIMBAaeT HEOOXO-
JUMOCTh MOHUTOPHHIA COCTOSTHUS TOITYJISIIHH.

Hccnenosanue npoBoauMIoch Ha TeppuTopun TspkuHCKoro paiiona Keme-
poBckoii obmacti B okpectHocTsX c. Crymumuno (I11), c. Bopokoska (I12),
c. bopucornebka (I13) B mae 2014 u 2018 rr. B Xoae wccnemoBanust ObLIH
MIPOBEIECHB OIICHKA OHTOTEHETHYECKOTO CHEeKTpa MOMYJIAIWHA, BHUTaJIUTETa
oco0eil, a Takxke ObUT TPOAHATM3UPOBAH IICHOKOMIUIEKC BH/IA.

Bce nccnenoBaHHble NOMYISIMU SIBISIIOTCS. MostoAbiMuU. [12 HaxoxuTcs mo
CBOUM IOKa3aTeIsIM OJIM3KO K 3peroleMy Tuiy, a [13 — k nepexoqHomy.

[Tpn ananu3ze Butanurera ocodeit ObuT0 BBLBICHO, yTo [11 1 13 sBistoTCs
npolseratomuMmy, a [12 — nenpeccuBHOM.

B neHokoMIUIEKC XOXJIATKH MOYTHU-PACCTaBIEHHOM Bouun 43 Buaa wu3
20 cemeticTB. Yarie BCEro ¢ BHJIOM BCTPEUAIOTCS TMPEACTABUTEIN CEMEHCTB
Rosaceae, Asteraceae, Poaceae, Ranunculaceae, Lamiaceae, 0OBIYHO B OIH-
CaHUAX MPHUCYTCTBYIOT NpeactaButenu ponoB Carex u Corydalis, 9T0 cOOT-
BETCTBYET paHHeBeceHHeH Quiope rora 3amamnoit Cubupwu. [1o oTHOMIEHUIO K
MOKAa3aTeNI0 BIAXHOCTH HEHOKOMIUIEKC COCTOMT M3 TeMHyMOpO(HTOB U Te-
TMO(QHUTOB B COOTHOMIEHHH 1:1, 9TO 0OYCIIOBICHO PACHONOXECHUEM MOIYIIs-
LM Ha SKOTOHHBIX YYacTKaxX MEXIy JECHBIM M JIYTOBBbIM coolmiecTtBoM. [1o
OTHOIIEGHHIO K BJIare cpeiy BHIOB NpeolianaioT Me30¢uTh (42 %) u me3o-
rurpoduts! (35 %), 9To XapakTepHO U1 paHHeBeceHHel ¢utopsl. Cpenn xu3-
HEHHBIX (HOpPM ITPeoOIIalaloT MHOTOJIETHHE TPABSHUCTBIE KOPOTKOKOPHEBHIII-
HO-KUCTEKOpHEBbIE (28 %) M MHOTOJETHUE TPABSIHUCTHIE IIMHHOKOPHEBHUIII-
Hele (25,5 %) pactenus. BrlieonucaHHBIC Pe3y/bTaThl MO COCTaBy (IIop
BITOJTHE XapakTepHBI i 3amagHoit Cubupu.

Hayunrie pykoBogurenn — A-p OMON. HayK, 3aBeyloUIii Kadeapon Oora-

Hukd A.C. PeBymkwH, n-p Owon. Hayk, 3aB. jnaboparopueit «[ epOapmii»
(®I'BHY) ®UL] YYX CO PAH C.A. lllepemeroa
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IKOJIOI'MYECKASA XAPAKTEPUCTUKA PACTUTEJBHOCTHA
OOIIT «bEPETOBOM CKJIOH P. TOMMW»

K.JI. JleButckas
christina.levitskaya.04@gmail.com

«beperosoii ckioH p. Tomm» Obu1 BeigeneH B kadectBe OOIIT mectHOTO
3HaueHus B 2011 r. Ero Teppuropust pacmnoyioxkeHa B 105KHOM yactu r. ToMcka
Ha npupycioBoil Teppace p. Tomu u 3anumaet 527,70 ra. «beperoBoit ckion»
OTJIMYACTCS CIIOXKHBIM, CHJIBHO PACUJICHEHHBIM JOJIHMHHO-0AJOYHBIM pellbe-
¢bom. Knumar KOHTHMHEHTaJIbHBIA C TEIJIBIM JIETOM W XOJOIHOW 3WMOH,
YBI@XHEHHE paBHOMEpHOE. B mouBeHHOM MOKpOBe mpeobiafaoT cepule Jiec-
HBIE U IEPHOBO-TIO/I30JIMCTHIE MOYBHL. /)1 pacTUTETFHOTO MTOKPOBA XapaKTep-
HBI KOPEHHBIE U MPOU3BOJIHBIE MEJIKOJIMCTBEHHBIX JIECOB, HEPEIKO MapKOBOTO
THTIA, C XOPOIIO PAa3BUTHIM 3JIAKOBO-Pa3HOTPABHBIM ITOKPOBOM.

Pabota mocBsIeHa SKOJIOTHUECKON OIleHKe (UTOIeH030B «beperoBoro
ckioHa p. Tomu». MarepuanoM Aist UCCIEA0BAaHUS TOCTYKUI MACCUB HOIHBIX
reoboTaHn4YecKuX onrcanuil, BemoHeHHBIX E.I1. I[IpokomkeBsiM (2005 1.), M
ke B cocTaBe pactutensHoro nokposa OOIIT seigeneno 38 rpymn accomma-
i, Yucno onucanuii coctaBuiio 231, oOmumii Cmucok TakCcoHoB — 361. duto-
LIeHOTeKa Obl1a co3naHa B MH(opMmanmoHHOW cucrteme IBIS, B rpagnentHOM
MOJIyJI€ 3TOH MPOTPaMMBbl OBLT BBIOIHEH (PUTOMHANKAIIMOHHBINA aHAIIN3.

Cunakonorudeckass (GPUTOMHIWKALMS TO3BOJSIET ONMOCPEIOBAHHO OLICHUTH
HANpsDKEHHOCTh 3KOJIOTMYECKUX (DAaKTOPOB Yepe3 mapaMeTpbl PaCTUTEIBHOTO
MOKpOBa ISl KaXJoro onucanus. OUTOMHINKALMOHHBIM aHANIN3 TPOBEACH
METOJIOM JIBOMHOTO B3BEUICHHOTO yCpeaHeHus s 11 skomorndeckux (hakTo-
poB: 10 U3 HUX PACCUYUTHIBAIUCH C IMOMOIILI0 aMIDIUTYAHBIX mikan JI.H. I1s1-
ranosa (1983 r.) n 1 dakTop — c MOMOLIBIO AMIUIUTYITHO-ONTUMYMHOI IIIKaJIBI
remepoboronepanTHocTi (Hem) A.A. 3BepeBa u A.JI. D6ens (2018 r.). BoI-
NOJIHEHHBIH B mporpamme StatSoft Statistica momaroBbeIi perpecCHOHHBII
aHaJIM3 B UTOTOBOM YPaBHEHUH B KaU€CTBE MPEIUKTOPOB OCTaBWI 4 (aKkTopa:
Hem = 1.4666 — 1.5464 x Lc + 0.9117 x Nt —0.7670 x Hd — 1.1127 x fH, rne
Lc — dakrop 3arenenHoctn, Nt — OorarcTBo noussl azorom, Hd — yBnaxxHe-
uue, fH — mepeMeHHOCTs yBIaXHEHHSA. PaboTOCTIOCOOHOCTH MpeIosKeHHON
MoJienM Oblila MOATBEPXk/ICHA Ha KOHTPOJBHOW BBIOOPKE Te€00O0TAHMUECKHX
ONMCAHUN JPYTrod TEPPUTOPUH.

Hayunsrit pykoBomuTens — KaHa. OnoJ. HayK, HomeHT A.A. 3BepeB
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NHBEHTAPU3AIIUA JEPEBBEB 1 KYCTAPHUKOB KAK
CIIOCOB BBISABJIEHUSA ITPOBJIEM C O3EJIEHEHUEM B TOMCKE

C.E. JIyrosckas, A.A. Mepkyinosa, J[.A.Hukmmaa
alinmerk94@gmail.com

WHBeHTapH3anus CYIMIECTBYOMUX HACAXKICHUH SBISCTCS OJMHUM U3 ITAIIOB
9KOJIOTHIECKH 3(P(PEeKTUBHOTO TUIAHUPOBAHUS TOPOJICKOTO o3eieHeHus. L{enbro
paboTHl SBISUIOCH W3YYEHHE W WHBEHTApU3alUs JIPEBECHO-KYCTAPHHUKOBOM
dmoper B Kuposckom paiione . Tomcka. UHBeHTapH3anus MpoBOIUIIACH B Tie-
puon ¢ 23 wrossg o 7 ceHtsaops 2020 T. B paMKaxX WHHUIIMATHUBBI JIBHOKEHUS
«JlanamadTHeIE BOJIOHTEPBI». YUeT JIepeBbEB M KYCTAPHHUKOB MPOBOJIMIICS C
nomoniplo «CHCTEMBI ydeTa TOpOJICKHX 3eNeHbIX HacaxaeHui Countree», Ko-
Topass (PYHKIIMOHUPYET Kak aJanTHPOBAaHHBIA JUIs CcMapTGOHOB BeOCAHT
(https://70.countree.ru). 3a mepuoa paboTHl Ha HCCIEAYEMOM YYacTKe MpOBe-
neHa wHBeHTapm3amusa 90 % ero mom@anu, BCET0 Ha KapTy B CHUCTEMBI
Countree HaHeceHO 494 NpeBECHBIX W KyCTApHHKOBBIX pacTeHHH, Oe3 ydera
cyxux (7) u caxxenues (64) —423.

HawnGonee pacnpocTpaHeHHBIM BHAOM Ha WHBEHTAPH3HPYEMOM y4acTKe
sBisiercst Oepésa nosucinas (218), wacto BcrpewatoTcs s050Hs sroxHast (34),
nucTBeHHUNA cubupekas (31).

Brons mopor mpuMeHeHa psoBast Mocajka, JepeBbsi BBICAXKEHBI Ha 00Jb-
IIOM PAcCTOSIHUM ApPYr OT apyra. KpoHa nepeBbeB HaUMHAETCsl JOCTATOYHO
BBICOKO, COOTBETCTBEHHO, HWXHSSI M CPEIHSS 30HBI JKMIIBIX TEPPUTOPUM He
3aIlIMIIEHBI OT IIyMa, ra30B U MbUIK, IIOCTYIAONMX C aBTOMOOWIBHBIX J0POT.
Bo BHYTpHABOPOBBIX MMOC3AKaX HCIIOJIBL30BaH 0Oojee IMUPOKHH acCOPTUMEHT
JIepeBbEB M KYCTApPHHKOB, B TOM YHCJE IUIOJOBO-AroaHbIX. OHAKO, MOBCe-
MECTHO BCTpEYaeTcss MHOTOYUCIICHHAsl ITOPOCIIb KJIEHA SICEHEINCTHOTO0, KOTO-
PBIif OTHOCHUTCS K OTIACHBIM HHBAa3WOHHBIM PACTEHHSIM.

CocrostHre 0OJbBIIEeH YacTH HaCaXACHUI OIICHEHO KaK YIOBIETBOPUTEINb-
Hoe (49,7 %) u xoporee (47 %). JlpeBecHbIe pacTeHHsI Ha WHBEHTAPH3UPYE-
MOM y4YacTKe UMEIOT JIOCTATOYHO XOPOIIYI0 OOJHCTBEHHOCTh KPOHBI, OJTHAKO
3a(pUKCHPOBAHO CYIIECTBEHHOE MOpPAKEHUE JHCTHEB (IATHUCTHIA M KpaeBOU
HEKpPO3), YTO YKa3bIBaeT Ha 3arpsI3HEHUE BO3yXa BEIXJIOIMHBIMH Tra3aMH.

Hayunsie pyxoBoautenu — yuurens MbBOY COII Ne 49 E.H. JIsicakoBa,
KaHz. ouoi. Hayk, moueHt M.H. lllypymosa

13



3ABUCHUMOCTDB COCTOSHUA JEPEBBEB B TOMCKE OT UX
MECTOIIOJIOKEHUSA

K.M. Manenko
k-matsenko@mail.ru

O3eJIcHEeHUE TOPOACKUX TEPPUTOPUI — Ba)KHBIN KOMIIOHEHT OJIaroycTpoii-
CTBa TOpoja. 3eJeHbIe HACAXKICHUS CO3AI0T MUKPOKIMMAT, 00CCIICYHBAIOT
KOM(pOPTHOE MPOKUBAHUE TOPOXKAH, YIYUIIAIOT 3CTETHYSCKUE KadecTBa Cpe-
nbl. B 20 Beke B ToMcke mosiBUICS TOPOJACKON BOJONPOBOJ, IMHUU DJIEKTPO-
nepenay, TeneoHus, apaIebHO 0IaroycTpanBaIuch cafpl, mapku. IIposo-
JTAITACh 3aCTPOMKA KUIIBIMH MHOTOKBAPTHPHBIMH JIOMAMHU M APYTHMU 3/1aHUSA-
MH, HEOOXOAMMBIMHU IS CO3/IaHUS ¥ TOAJEPKAHUSA TOPOACKOH MH(PpacTpyK-
Typsl. [lapannensHo, gacTo 6e3 ydeTa pa3mepa IepeBbeB BO B3POCIOM COCTOS-
HUH TIPOBOJMIIOCH O3€JICHEHHE, HO 3aMEHa CTapBIX JIEPEBbEB YaCTO MPOHCXO-
muT HeBoBpems. IlosToMy MHOTHE AepeBbs MOABEPraroT IIyOoKoi obpeske,
YTO NPUBOJUT K YXYIIIECHUIO UX COCTOSIHUS.

Hemp »sT1Ol paboTel — aHamu3 Oa3el nmaHHBIX «[locumrait MeHs»
(70.countree.ru) 1S BBISBICHHSI 3aBUCHMOCTH COCTOSIHHSI IEPEBLEB OT UX Me-
CTOIIOJIOKEHUS 110 OTHOIICHHIO K IPYTUM 00BEKTaM.

HawnGomnb1iee ancio nepeBbeB, KOTOPHIE HAXOIATCS B HEYAOBICTBOPUTEb-
HOM COCTOSIHHH, pacTyT okoio JIDII, 3manuii, pexnaMusIx mutoB. [Ipu nocan-
KE€ MHOTHX JIePEBhEB HE YUHTHIBAJINCH HOPMATHUBEI, a TAKKE HE TIPUHUMAIHCH
BO BHIMAaHHE PUCKHA HEOOXOAMMOCTH Pa3MECTHTh B HETIOCPEACTBEHHOH OMM3n
C IEpEeBBSIMHU JIEMEHTOB HHPPACTPYKTYPHI.

Ioutm 40 % u3 3200 BHecCeHHBIX B 0a3y NaHHBIX IEPEBHEB HAXOAATCS B
YIOBIETBOPUTEIHHOM H HEYTOBICTBOPUTEILHOM COCTOSIHAN: 00pe3aHa KpoHa,
HOBpEX/IeHbI Kopa u BeTBH, Ooinee 10 % nuctheB / xBou cyxue. Hanbonbmiee
YHCIIO HE3I0OPOBBIX PACTCHUN OTMEYCHO it Syringa josikaea (75,6 %), mo-
CKOJIbKY B BBIOOPKY IMOTNAJIN PS/IOBBIE MOCAJKH C NEPECTOMHBIMU CHUPEHIMHU
BloJib yia. HaxumoBa. AHanu3 6a3bl JaHHBIX MOKa3all, YTO OTCYTCTBUE CH-
CTEMHOTO MOJX0/a K IPaJlOCTPOUTENBCTBY U OIaroyCTpoHCTBY, PU KOTOPOM
03€JICHEHHE, 3aCTpOMKa W IPOBEJCHHE KOMMYHHKAIMH MPOM3BOAMINCH OBl
OJTHOBPEMEHHO H C YIE€TOM Ka)KIOTO KOMIIOHEHTA, B TaJTbHEHIIIEM OTpasKaeTcs
Ha COCTOSTHHH JCPEBBEB.

Hayunsrit pykoBomuTens — kaHa. Ouon. Hayk, gorieHT M.H. Illypymosa
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JEKAPCTBEHHBIE PACTEHUSI TOMCKOM OBJIACTH:
MPOBJEMbI SKOHOMUWYECKOM BOTAHUKHA

M.E. IlocTHuKOBa
mariya.postnikowaS6@gmail.com

HecmoTpst Ha pa3BuUTHE METUIIMHCKAX TEXHOJOTHH, (hapMaKOJIOTHU U yBe-
JMMYEHNE YUCIIa CHHTETHYSCKUX JIEKaPCTBEHHBIX CPEACTB HA allTCYHOM PHIHKE,
TEHICHIWSI K TOTPEOJICHUI0O MEAMKAMEHTOB HATYpPaJbHOTO PACTHTEIHLHOTO
MPOMCXOXICHUS BO3pacTaeT. 3a/laud COBPEMEHHON 3KOHOMHUYECKOH OoTaHU-
KN — n3ydeHne 3(GEeKTUBHOCTH 3aTOTOBOK M WX BIUSHHSA HA COCTOSHHE IIPH-
POJIHBIX TOMYJISANUNA pACTEHUH, a TakKe HAydIHOEe 00OOCHOBAHUE ISl SKOHOMH-
KO-TIPABOBOTO PETYJIMPOBaHUs cOOpa, 3arOTOBKH MepepabOoTKU PacTUTENLHOTO
CBIPbSL.

Lens aT0i paboThl — cenarh 0030p onyosmkoBanHbIX B CMU cBeaeHwmii o
0 pa3BUTHH C(Hephl 3arO0TOBOK PACTUTEIHHOTO ChIphs B Tomckoit obmactu (TO)
M CHCTEMaTH3MPOBATh JOCTYITHYI0 HH(POPMAIMIO O NMpaBuiIaX BeleHHs cOopa,
3arOTOBOK M IepepabOTKH PACTHTEIBHOTO CHIPbS COIJIACHO HOPMAaTHBHO-
npaBoBOH Oase.

HecMmorpst Ha Gosnbline 3amachl JIGKApCTBEHHBIX PACTEHHM, MPOU3pacTaro-
mux B TO, chepa mpoMBIIIIIEHHON 3arOTOBKH M NepepabOTKN PacTUTENEHOTO
CHIpbS 37€Ch pa3BUTa ciiabo. KirodeBbie MpoOJIeMbI CTAaOMIBLHOTO Pa3BUTHS
OTpaci U PHIHKOB AUKOPOCOB MOXXHO OTHECTH K HECKOJIEKUM TPYMIIaM: IpH-
poIHBIe, SKOHOMHYECKHE, COIMAJIbHBIE W TMpaBOBBIE. brima paspaborana u
MPHHATAa TOCylapcTBeHHas mporpamma «PaszButie cdepsl 3aroTOBKH H Tepe-
paboTKH AMKOPACTYIIEeTo Chipbs B ToMmckoi oOsactu Ha mepuonx 2013-2015
ronbl» (2012). JlekapcTBEeHHOE PacTHTEIHHOE CHIPhE MOMAAAIO0 MOA JeHCTBHE
9TOH MpOrpaMMBbl, HO periaMeHT cOopa U nepepaboTKu AJsl KOHKPETHBIX BH-
JI0B He Obu1 pa3paboraH. OCHOBHBIM JIOKYMEHTOM, COJEPXALIMM HOPMAaTHB-
Hylo 6a3y ¢ OOIIMMH TIOJIOKEHUSIMH, TIPaBHIIaMH I10JIb30BaHHUs JIECHBIM (DOH-
JIOM, CTaHJapTaMH M CPOKaMH 3aroTOBKM BHJIOB JTMKOPOCOB, siBisercs «Jlec-
HOH kozekc Poccuiickoit denepanum» (2006). PecypcHbiii moTeHIman iexap-
cTBeHHBIX pacteHnd TO He MCIONB3yeTcs M3-32 OTCYTCTBHS CHCTEMBI 3aro-
TOBKH W TIepepabOTKH CBHIPhs. DTO HE MOBJIISUIO HAa OOECIIEYEHHOCTH anTeK
MIPOAYKINEH Ha OCHOBE PACTHUTEIHHOTO CBHIPHS, 33 CUET IMOCTaBOK MPOIYKIINU
Ha OCHOBE JIEKAPCTBEHHBIX TPaB U3 APYIUX perHoHOB PO.

Hayunsrit pykoBomuTens — kaHa. 0uon. Hayk, noneHtT M.H. llypymosa
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TAKCOHOMMYECKOE PABHOOBPA3HUE POJA SILENE L.
BO ®JIOPE CUBUPHU

J.A. CeruéBa
dariana5352@gmail.com

CuOuph OXBaTHIBACT MoUTH MOJ0BHHY CeBepHOI EBpa3zuu u BCio TeppuTO-
puro Poccun 3a Ypanom. OHa 3aHAMAeT OKOJIO 16 MIH. KM? H 00bequHseT 28
(IIOPUCTHYECKUX PAHOHOB CO CTPYKTYPHO CIIOKHBIMH 3KOCHCTEMaMH, Oora-
THIMH SHACMUYHBIMH BUIAMH PACTCHUH W 3a4acTyI0 HE UMCIOIIMMH aHaJIOTOB
B €BpOIEiiCKOi yacTh MaTepuka. HecMoTps Ha 310, iopa Cubupy u Ha cero-
JHSIIHAHN eHb SIBISICTCS] HEJIOCTATOYHO M3Y4EHHOM.

Cpenn pacreHuH, TPENCTABISIIONIMX MPAKTHUYCCKUA HHTEpPEC, OCOOCHHO
BO)XHO H3YyUCHHE PACTCHUI-KOHIEHTPATOPOB OMOJOTMYECKH aKTHBHBIX Be-
mectB (BAB), Tak kak mocneaHre OKa3bIBAIOT IIUPOKUI CHEKTp IeiCTBHI Ha
OpraHu3M YeJIOBEKa M CEeIbCKOXO3SHCTBEHHBIX >KMBOTHBIX. BakHO# m oOHa-
PY’KEHHOH OTHOCHTENIbHO HemaBHO rpymnmoi BAB sBisitoTcs skaucTeponsl,
oOnajaromue UMMYHOMOAYJIUPYIOIINMH, aHAO0OJMYECKUMH M TernaTolpoTeK-
TOPHBIMHU CBOHcTBaMH. OCHOBHBIE HCTOUYHHUKH HX IOJYYEHHS — PACTUTEIbHbIE
opranu3Msl. [1yTn cuHTe3a 1oKa He HalJJeHBI.

Silene L. (cMmoneBka) — oquH U3 pouoB cemeiictBa Caryophyllaceae Juss,
HEKOTOPBIE BUIBI KOTOPOTO aKTUBHO HAKAIUIMBAIOT SKIUCTEPOUIBI, UTO OIIpe-
JeNsieT MX KaK NEepPCHEeKTHBHBIE PECYpCHBIE BHIBI. V3ydeHHe TaKCOHOMHUH
JTAHHOTO poJia — BEChMa aKTyallbHas 3a]1ada, peIeHne KOTOPol B AajbHEHIIeM
OTKPBIBAE€T BO3MOKHOCTH JJISI IPOBEACHUS JOCTOBEPHOTO (PUTOXUMHYECKOTO
aHaJIN3a CMOJIEBOK Ha COJEpKaHHE SKIMCTEPOHIOB M NalbHEHIIEH MPOMBIII-
JICHHO 3arOTOBKH B KAYECTBE PACTUTEIHHOTO CHIPHSI.

B pesynbrare npoBeeHHOr0 HAaMH TAKCOHOMHYECKOTO aHanu3a poaa Sile-
ne Cubupu ObLI COCTABICH TAKCOHOMUYECKHH KOHCIEKT. [Ipn oTHOCHTENHEHO
HEBBICOKOM Pa3HO00Pa3nu CHOMPCKHUX CMOJIEBOK CTPYKTYpa poAa BKIIOUAET 2
nozapona, 9 cexuuid, 13 cepuit u 17 Bunos. [loxpon Siphonomorpha npencras-
nen cekuusimu Chloranthae, Compactae, Graminiformes, Holopetalae, Sipho-
nomorpha, Spergulifoliae, Suffruticosae, Tataricae n o0benuHsET 16 BUIOB, a
monpox Silene pencTaBieH eTMHCTBEHHBIM BHIOM Silene dichotoma Ehrh. n3
cepun Dichotomae OTHOMMEHHON CEKITHH.

Hayunsrit pykoBomuTens — kana. Onoi. Hayk, goredt H.B. [[{éronesa
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MHOJYYEHME YNCTBHIX KYJbTYP I'PUBOB-
MHUKOPU300BPA3OBATEJIENA VACCINIUM VITIS-IDAEA
U V. MYRTILLUS

10.C. Tonununa
madam.topilina@mail.ru

Pactenns poma Vaccinium — Opycuuka (V. vitis-idaea L.) n depHUKa
(V. myrtillus L.) — mone3Hsl A YenoBeKa. X sSromsl cheT0OHBI U UMEIOT Ipe-
BOCXOJHBIN BKYC. J[pyrue 4acTH 3THX PACTCHHH Takke OONamaroT ICHHBIMU
CBOWCTBaMH U MCIOJIb3YIOTCS KaK B HAPOJHOM, TaK U HAYYHOU MEIUIIMHE: JIH-
CThSI M TO0Erd OPYCHHKM — CBIPbC Ui MPUTOTOBJICHUS IAYPETHYCCKHX
CPE/CTB, IUIOABI MPUMEHSIOT [IPU ABUTAMHUHO3€C; JIUCThS W OBl YEPHUKH 00-
JIAAI0T AaHTUCENTUICCKUM AeicTBHEeM. [103TOMY 3TH BHIBI KYJIbTHBUPYIOTCS
W BBIPAIIUBAIOTCS W B MPOMBINUICHHBIX MacmTabax, ¥ B 9YaCTHOM CaIOBOJ-
CTBeE.

Bce Bunst pona Vaccinium uMeroT 0coOble CHMOMOTHYESCKIE MUKOPH3HEIC
aCCOIMANUU ¢ KOPHEBBIMU CHCTEMaMH (IPUKOHMIHAS MUKOpHU3a). ITH 00pa3o-
BaHUs YIIYYIIAOT TMOTJIONICHUE MUTATEIBHBIX M MHHCPAIBHBIX BEINECTB, a
TaKXKe MOBBIMIAIOT YCTOHYMBOCTh K HEKOTOPHIM TOKCHYHBIM 3JICMCHTaM,
HaTpUMep, K aTIOMHHUIO. BBIABICHO, UTO MpH BHIPAIIUBAHHH B OTCYTCTBHE
SHIOMHUKOPH3000pa3zoBareseil OpycHUKa M YepHUKA MEJICHHO pacTyT M XyKe
TUTOTOHOCHT.

e 3T0# pabOTHI — MOydeHHE YUCTHIX KYJIBTYP 3HIOMUKOPU3HBIX TPH-
0OB M3 KOpPHEW OPYCHHUKH M TOITYOUKH, U3ydYeHUE UX MOP(OIOTHH B PU3NOIIO-
THH U OTpeieNieHne (PMIOTEHETHIECKOTO MTOJIOKEHHS.

C MOMOIIBIO0 THCTOXHUMUYECKHX W OMOTEXHOJOTHMIECKHX METONIOB ITOKa3a-
HO TIPUCYTCTBHE IPUOOB-MHUKOPH3000pa3oBaTeieii B KOPHIX OPYCHUKU H Yep-
HuKU. 13 QparMeHTOB KOpHEH, MOJBEPTHYTHIX MOBEPXHOCTHOW CTEpUIIH3a-
I[UH, HA MIUTATeIbHON cpeie Yarneka ¢ 1o0aBIeHueM aHTHOMOTHUKOB TTOJTYYCHBI
10 Mop¢OJIOTHYECKH OJHOPOIHBIX U30JSATOB. M3ydeHBl X MaKpO- U MHKPO-
MOpPGOJIOTHSI, ONPEICIICHBl CKOPOCTH POCTA HA PAa3HBIX MHUTATEIBHBIX Cpelax.
[IpenBapuTenbHO MONYYEHHBIC H30JSITHI OTHECEHBI K OTAeiIaM Ascomycota
(Leotiomycetes) n Basidiomycota (Agaricomycetes).

Hayunbie pykoBoguTenn — kaHj. Owoi. Hayk, monent M.H. llypymosa;

KaHA. OMOJ. HayK, HAYaJbHHK OTAENa MPOM3BOACTBa OmompemapatoB OO0
«Japeun» [1.B. Aammudepon
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300JI0T'UA U THAPOBHUOJIOT UA

CTPYKTYPA ®PAYHUCTHNYECKOI'O KOMIIVIEKCA I'PUBHBIX
KOMAPOB BUOCTAHIIUUA TT'Y «IIOJIUT"OH KOJIAPOBO»

3.C. ArypssiHOBa
smile9797@list.ru

I'puOHBIE KOMapBl — KPYITHOE M Pa3HOOOPa3HOE CEMEWCTBO ABYKPBLUIBIX, C
XapaKTepHBIM TUIIOM NMUTAHUS JTUYUHOK murierodarueit. «[lomuron Komapo-
BOY» PACIOJIOKEH Ha MpaBoM Oepery p. ToMu B OKpecTHOCTSX T. ToMCKa, sSBIIs-
eTcs CTallMOHapHOW wuccienosatenbckoit 6azo TI'Y, rpanmuur ¢ OOIIT
«CKJIOH ¢ PETMKTOBOW PacTUTEIHHOCTRIO €. KomapoBoy.

COopbl TpUOHBIX KOMapoB MPOBOJMINCH B aBrycte 2016 T. ¢ TOMOIIBIO
noBymiek Manesa. [IpoBepka JIOByIIIEK OCyIIeCTBIsIach Kaxasle 10 mgHei, B
3aBUCHMOCTH OT IMOTOJHBIX yCIOBHH. BbUTO coOpaHo W 00paboTaHO OKOJIO
1217 k3., otHOCsiMXcs K 17 pogam cemeiictBa Mycetophilidae.

B ¢GopMupoBaHHHM TaKCOHOMHUYECKOH CTPYKTYpPbI (hayHHCTHYECKOTO KOM-
IUTeKCa COUAPOMIHBIX JBYKPBUIBIX Ha OwoctaHimu TT'Y oCHOBHOe 3Ha4YcHHE
nmerot 8 ponos: Mycetophila (41 %), Phronia (7 %), Allodia (7 %), Exechia
(12 %), Anatella (25 %), Mycomya (3 %), Leia (2 %), Rymosia (1 %), Ha 101110
KOTOphIX mpuxomutcst 93 % Bcex ocobeil. Ha moiro kaxa0oro U3 OCTaabHBIX
3aperuCTPUPOBAHHBIX HaMU poloB (Zygomyia, Trichonta, Exechiopsis, Scep-
tonia, Rondaniella, Coelosia, Boletina, Monoclona, Sciophila) npuxogutcs He
6omee 2 % ot obmiero uncna ocobeir. CaMbIM MacCOBBIM II0 YHCITY OTIOBJICH-
HBIX 0co0ei siBisieTcst pon Mycetophila

Brieperie HamMu OBUT TIPOBENEH aHANINW3 COOTHONICHHS CAMIIOB W CaMOK B
TTOMYJISIITAY TPUOHBIX KOMapoB: KOJUYecTBO caMIoB (812 ocobeii) mpakTude-
CKH BJIBOE MTPEBBINIACT KOMMIeCTBO caMokK (405 ocobeit). Ilpu ananmse BHyTpH
poznoB B HanboJee MacCOBBIX POJAaX COOTHOLIEHHE COXPAHSETCs, B MaJO4uC-
JICHHBIX POJIax COOTHOLIEHUE COOTBETCTBYeT 1:1.

Hayunslii pykoBoanTe b — Kaua. Ouoi. Hayk, noueHTt F0.B. MakcumoBa
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PA3HOOBPA3UE AHOILJIOLE®AJIUIHBIX LIECTO/
(CYCLOPHYLIDEA; ANOPLOCEPHALIDAE) IT'PBI3YHOB

A.E. Bapxarosa
barhatovaalina34@gmail.com

[IpumeHeHHe B 300JI0TMH MOJIEKYJISIPHBIX METOJIOB aHAJIN3a MTO3BOJIMIIO T10-
HOBOMY B3IIISIHYTh Ha (HIOTEHUI0, Quioreorpaduio ¥ BHYTPUBHIOBYIO H3-
MEHYHMBOCTh JICHTOYHBIX YePBEH.

Ipu peBusun aHoruroneanuIHbBIX HECTO/] TPbI3yHOB EBpasuu KoJUIeKTH-
BoM jabopatopuu mapazutonorun MCuDXK CO PAH Obuto BBISBIEHO, YTO
HEKOTOpbIE BUJIbI LIECTO]| SIBISIOTCS KPUINTHYCCKUMH U TIPEJCTABISIOT COOO0M
BUJIOBBIE KOMILJIEKCHI. BO3HHKIIa HEOOXOAMMOCTD NMEPEOLIEHKH TPaAUIIHOHHBIX
M MTOKCKA HOBBIX MOP(OJIOTHUECKHUX ITPU3HAKOB.

B Hamiem uccrieloBaHUM Mbl YCTaHABIMBAJIM HYKJICOTHIHBIE MOCIEI0Ba-
TEJILHOCTU SIJIEPHBIX U MHTOXOHJPHAIIBHBIX T'€HOB LECTON POaoB Anoplo-
cephaloides, Douthittia, Eurotaenia, Paranoplocephala, Rodentocestus, Mi-
crocephaloides, Microticola. B pabote HCTIONBb30BAJICS METOJ KJIACCHUECKON
NoJMMepa3Hoil 1enHol peakuuu. IlosydeHHBIE NMPOAYKTHI HCIHOJIB30BAIHCH
JuIsl TocTaHOBKHM peakuuy CeHrepa. PesynbraTsl OblM pacmmgpoBaHbl C I10-
MOIIBI0 TEHHOro aHaim3aropa. [locienoBarensHOCTH ObUIM 00paboOTaHBI
BPYUYHYIO U CpaBHEeHbI ¢ uMeroiumucs B GenBank romonoramu npu nomoriu
nporpaMMbl BLAST. ®unorenernyeckue CBS3U OBUTH PEKOHCTPYHPOBAHBEI B
BUJIE JICPEBbEB U CETei ramioTHIIOB. BhIsSBIEHO, 4TO 1ecTo/1bl, MOpdoIorude-
CKH ompexaensieMble Kak P. omphalodes n mapasutupytomme y Ellobius
talpinus, Lagurus lagurus, Microtus gregalis n Alticola semicanus, He cOOT-
BETCTBYIOT 3TOMY BHJY COIJACHO IIOJIy4EHHBIM MOJICKYJISIPHBIM JIaHHBIM.
Taxoke MOJIEKYJIIpHO BbIsIBICHO Hannuue B CHOMpH JIByX HEU3BECTHBIX OIle-
PaTUBHBIX TAKCOHOMUYECKHUX €IUHHUI Y 1iecTo pona Microcephaloides, panee
HE 3aperMCTPUPOBAHHBIX B HCCIEAYEMOM pPETHMOHE M TapasUTHPYIOIUX Yy
Ellobius talpinus u Microtus gregalis. [lonTBepXIeHO Mapa3uTUPOBAHHE IIe-
cronsl P. kalelai, y noneBox pona Myodes B Cubupu u Ha lanbHem Bocroke.

Hayunsle pykoBoanTenu — KaHx. OMOJ. HayK, CT. Hayd. COTPYZAHHK Jal.

skonormueckoir mapasutonornn MCudX CO PAH A.B. KpuBomanos; n-p
Omou. HayK, 3aB. kadenpoit A.B. CumakoBa
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HECTO/bI OBBIKHOBEHHOM BYPO3YBKHU KY3HELIKON TAUTH

A.C. KoznoBa
arishka kozlovaackles@mail.ru

OObIKHOBEHHAs! Oypo3yOKa sBisieTcss (POHOBBIM BHAOM COOOIIECTBa Hace-
KOMOSITHBIX MJICKOITHTAIONINX TaeKHOM 30HBI 3amagHoii CHOUpH M BBITIOTHSIET
OCHOBHYIO POJIb B COXpAaHCHHWU MHBA3WU LECTOJ B M3y4aeMoM coolrmiecTse. B
TO K€ BpeMs B CBSI3H C KOJICOAHUSIMU YUCICHHOCTH Sorex araneus L. B pa3HbIe
TOJBI HEOOXOAMMO H3YYICHHE BHIOBOTO Pa3HOOOPA3HS €ro MeHEH.

Nzydenne reapmuHTOGaYyHBI 0ypo3yOok mpoBoawavuck B 2019-2020 rr. B
OKpecTHOCTsX T. bepe3oBckoro (Kemeporckas o6macts). OTIIOB HACEKOMOSI-
HBIX MPOM3BOJMIICS METOJOM JIOBUMX KaHABOK. METO/IOM HEMOJHOTO TIellb-
MHHTOJIOTHYECKOTO BCKPBITHS OTIEJIBHBIX OPraHOB HCCIEJOBAHO 25 JK3eM-
IJISPOB S. araneus.

Bcero y nccnenoBaHHbIX 3eMiepoek Ky3HElKoro ropHo-TaeKHOTro OKpyra
oOHapyxeHO 12 BUIOB IeHHEH, W3 KOTOPBHIX 9 BHIOB OTHOCATCS K CEM.
Hymenolepididae u 3 Buga x cem. Dilepididae. CemMb BHIOB LeCTOA 3aperu-
ctpupoBansl ¥ B 2019, u B 2020 rony: Neoskrjabinolepis schaldybini, Staphy-
locystis furcata, Ditestolepis diaphana, Ecrinolepis collaris, Lineolepis scu-
tigera, Mathevolepis petrotschenkoi, Monocercus arionis. CTeTIeHb CXOACTBa
BHJIOBOTO pazHooOpasus nenneit (Cj) Oypo3ybok S. araneus Ky3nerkoit Tairu
3a IIBa TOJja OTPakeH B JOCTaTOYHO HHM3KOM MOKa3areine mHaekca JKakkapa
(Cj=0,58). DKCTEHCHBHOCTh WHBAa3WU OOBIKHOBEHHOH Oypo3yOKH BBICOKA H
cocraBmiia 96+3,9 %.

Snpo BumoBoro pazHooOpasus ecto 6ypo3yook IlaneapkTuku oO6paszyror
29 BHUIIOB cepuUifHOMETaMEpHBIX IecToa. Ha n3ydeHHON TeppUTOpHH Y OOBIK-
HOBEHHOW Oypo3yOKM 3aperucTpupoBaHbl Julib Tpu Bupa: D. diaphana, E.
collaris, M. petrotschenkoi. W3 wmHoroBumoBoro pona Neoskrjabinolepis
Spassky, 1947 (okoino 15 BHIOB B cOocTaBe posia) y OOBIKHOBEHHOH Oypo3yOKn
Kysnenkoli Taiirn mapasutupyert asa Buna: N. schaldybini v N. singularis. B
2019 r. obHapy>KeHbI peakuil BUn uecton Staphylocystoides borealis, a Taxxe
Dilepis undula, napa3ut CyXOIyTHBIX NTHI], HO, JTMYUHOYHAS CTaAMs KOTOPO-
0, TOBOJIBHO YacTO BCTPEUACTCS Y 3eMIIEPOCK.

Hayunerii pykoBogutens — KaHI. OMON. HAyK, CT. Hay4d. coTpyaauk WC-

ul2X CO PAH C.A. Kopauenko; a-p 6uoi. Hayk, 3aB. kadenpoit A.B. Cuma-
KOBa
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OCOBEHHOCTHU MATEPUHCKOTI' O TIOBEJEHUSA ¥ TPEX BU1OB
JIECHBIX TIOJIEBOK (CLETHRIONOMYS, RODENTIA,
CRICETIDAE) B OKCIIEPUMEHTAJIBHBIX YCJIOBUAX

0.3. Banuesa, JI.b. KpaBuenko
o-valiyeva@list.ru

MarepuHcKkas 3a00Ta, HampaBIIeHHas Ha JIETCHBIIICH, CITOCOOCTBYET WX
BEDKHMBAHWIO M TIOBBHIIICHUIO aJalTHPOBAHHOCTH. PBDKHE JIECHBIC ITOJICBKU
(p. Clethrionomys), NEMOHCTPUPYIOIIAE MEXBHUIOBBIC pa3IHYUs IMPOCTPaH-
CTBEHHOM CTPYKTYPHl M COIHAIBFHOTO TMOBEACHHS SBIISIOTCS XOPOIIeH Mo-
JIENTbHON TPYIION IS W3YYeHHS OCOOCHHOCTEH MAaTepUHCKOTO IOBEICHHS.
OO0bekToM maHHOU paboTel ObutM camku kpacHo# (Clethrionomys rutilus,
n=T7), peokei#t (C. glareolus, n=12), u kpacHo-cepoii (C. rufocanus, n=13), no-
JIEBOK, M3bATHIe U3 npupoasl (2020-2021) B xkoHme OepemMeHHOCTH. MaTepuH-
CKO€ TIOBE/ICHUE M3yYalld, MCIIONIB3YS TECT «BO3BpAIlEHHE B THE3J0 JIETECHBI-
meit». JleTensliei B Bo3pacte 2—3 nHEH HM3BIIEKaIU U pa3Melany B 15 cMm oT
rae3qa. OLeHNBaIM [TOKA3aTeIH: JJOII0 CaMOK, OTKa3aBIIMXCsl BO3BpAIaTh Je-
TEHBINIEH B THE3]10, JIATEHTHBIHA IepHO/] 10 BO3BPALIECHUS IIEPBOTO JETEHbIIIA,
BpeMsl, 3aTpayeHHOC Ha BO3BpAIllCHHE IISITU JACTeHbImIeH. Tak Kak IaHHBIC
nuMenau HopMmaibHOe pactpenenenue (tect Koamoroposa-CmupHosa, d=0.24,
p<0.2), HCTIOJIF30BAJTH MTAPAMETPUIECKYIO CTATUCTHKY.

CornacHO MONyYeHHBIM pe3yiabTaTaM, MAUHUMAJIbHBIH YpOBEHb MaTCpHH-
CKOH 3a00ThI OTMEYEH y pbhkel moJieBku: 83.3 % caMoOK 3TOTO BHAa BOOOIIE
OTKa3aJUCh OT BO3BpAIICHUS ACTCHBIMIEH, TOrJa Kak y KpacHOW M KpacHO-
Cepoil MoNeBOK OIS TakuX ocobeit coctapmsta mo 14.3 % (COOTBETCTBEHHO,
p=3.1, 9p=3.9, p<0,01 (xputepuii ®umepa)). AHaIN3 TOBEIACHUS CAMOK, IPH-
CTYNMBIIMX K BO3BPALIECHHIO JICTEHBIIICH, [T0Ka3aj, YTO M TYT PbKas I1OJIEBKa
OTJIMYaIach MaKCUMaJIbHOM 3a1€p>KKOH 10 BO3BpAIlEHHs IEPBOTO JACTEHBIIA.
Ot paznuuus ObIIM 3HAYMMBI NPU CPaBHEHUH C KPAcHO-CEPOW IIOJICBKOH
(F2,17=15.7, p<0.001). Onnako, Bpems, 3aTpayeHHOE CaMKaMH Ha BO3Bpallle-
HUE B THE3J0 ISTH JETEHBINIEH, HE MMENIO BUIOBBIX pasnuduil (F(2,16=1.6,
p=0.23). Tlony4eHHble pe3ynbTaThl MO3BOJISIIOT MPEANOIAaraTh HaTMYHe BUJIO-
BOHM cnenu(UKA MEXaHH3MOB T'YMOPAJIBHOH PETYISAINH Pa3sMHOKECHUS Y HC-
CIIeTyeMBIX BHIIOB.

Hayunsrit pykoBomuTens — kaHa. Ouon. Hayk, gorneHt JI.b. KpaBuenko
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POJIb 3CTPAINOJIA B MATEPUHCKOM INIOBEJIEHHWHU JIECHBIX
IHOJIEBOK (CLETHRIONOMYS, CRICETIDAE, RODENTIA)

J.0. 3anuxo, JI.b. KpaBuenko
dzaichko23@gmail.com

CreneHp TPOSIBICHUS MAaTEPHUHCKOI 3a00THI Y HE3PEIOPOKIAOIINX BUIOB
00yCIIOBIMBAaET BEDKABAEMOCTh MOTOMCTBA. OITHUM U3 OCHOBHBIX TOPMOHOB,
OTIPENIEIIAIONINX MaTEPUHCKOE TTOBEACHUE CUUTACTCS dcTpaanoi. OH sBIsSeTCS
KITFOYEBEIM TOPMOHOM IpalMUHT-(Pa3sl GOPMHPOBAHUS MATEPHHCKOTO ITOBE-
JIEHUs], CTUMYJIUPYSl CUHTE3 IIPOJIAKTHHA U OKCcuTOolMHA. Hanuuue cBeneHuil o
BHIOBBIX OCOOCHHOCTSX MPOCTPAHCTBEHHOH CTPYKTYPHI M CTETIEHU BBIPAXCH-
HOCTH MaTEPHHCKOW arpeccHMM y TpeX BHIOB JIECHBIX IOJICBOK JIENaeT 3Ty
IpYIIy NPEKPaCHOW MOJENBIO Ul U3YyYEHUs BIMSHHA 3CTPaAMONIa Ha MaTe-
puHCcKoe moBeneHHe. OOBEKTOM HCCIAENOBaHWS OBIIM CAMKH KpacHOMH
(Clethrionomys rutilus, n=T), peixeit (C. glareolus, n=12), u xpacHo-cepoit
(C. rufocanus, n=13), IONeBOK, U3BSATHIE U3 IPUPOJIBI B KOHIIE OEPEMEHHOCTH.
CreneHbp MaTepUHCKOHN 3a00THI OICHUBAIH B BUBApUU, UCIOIB3YS TECT «BO3-
BpalllcHHE JIETCHBINICH B THE310» Ha 2-3 JIeHb mociie poaoB. B kxavecTBe Kpu-
TepHs pacCMaTPHUBAIN BpeMs 3aJep>KKH JO BO3BPAIICHHS B THE3J0 IEPBOrO
neTeHsima. [lociie BRIBEICHUS U3 IKCIIEPUMEHTA, CHIBOPOTKY KPOBH 3aMOpa-
x)kuBamu U Xxpanwm npu -20 °C go ananmmza. IMMyHODEepMEHTHBIN aHaIu3
MIPOBOMIIM C HCIOJIb30BaHWEM KoMMepueckoro Habopa «Ictpamuon-MdA»
(XEMA). OueHuBaiu CpeTHEBUAOBEIC 3HAYCHUS YPOBHS 3CTPAJHOIA, COIO-
CTaBIISIS MTOJyICHHBIEC PE3yIbTATH C TAaHHBIMH, [TOJyYCHHBIMH IIPH TECTHPOBA-
Huu. Vcrnonp30Bany napaMeTpuuecKyro CTaTUCTUKY. MakcuManbHbBINH YPOBEHb
ropmona (0.19+0.01 HMOB/1T) BBISBICH y KPacHO-CEPOH MOJIEBKH, MUHIUMAITb-
ueid (0.15£0.01, p<0.02 mo cpaBHEHHS C KPACHO-CEPOH) — Y PhDKEH MOJICBKH.
KpacHas moneBka 3aHuUMalia MPOMEKYTOYHOE MOJOKEHUE. YPOBEHb 3CTpa-
JHoIa ObLT PEIUIPOKHO CBS3aH CO BPEMEHEM 3aJCPIKKH BO3BpAICHHS TIEPBO-
ro JCTCHBINIA KaK Ha TPYNIOBOM (BHAOBOM), TaK M HAa HWHIUBUIYATHHOM
ypoBHe (=-0.42, p<0.05). OgHaKO OTCYTCTBUE TaKOH 3aBUCUMOCTH IIPH BHYT-
PUBHIIOBOM aHAIHM3€ CBUJACTCILCTBYET O HAIMYHH OOJIee CIIOKHBIX OTHOIIIE-
HHUI MEXITy SCTPaTIioIIOM M MaTepUHCKIM MTOBECHUEM.

Hayussrit pykoBomuTens — kaHa.6non.Hayk, noueHT JI.b. KpaBuenko
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OCOBEHHOCTHU MOP®OJIOTUH SIIUPU3A Y TPEX BUJOB
JIECHBIX TIOJIEBOK (CLETHRIONOMYS, RODENTIA,
CRICETIDAE)

A.A. Kucenépa, JI.b. KpaBuenko
vulpes_vagus@list.ru

Y OopeanbHBIX MBIIMICBUIHBIX TPHI3YHOB OIFCAHO JIBa allbTCPHATHBHBIX
BapHaHTa OHTOTEHe3a. B mepBoM cirydae Ay )KHBOTHBIX XapaKTepPeH OBICTPBIN
POCT W TIONIOBOE CO3pEBaHHE, MPOAOJDKHTEIBHOCTD XKU3HU 3—6 MecsieB. B
clIydae peajn3alid BTOPOTO BapHaHTa IOJIOBOE CO3PEBAaHUE 3BEPHKOB IPOHC-
XOJHT Ha ciexyronwii rof. CKopocTh CTapeHHs 3TUX KUBOTHBIX 3HAYUTEIHHO
HIDKE, a TIPOJOJDKUTENIFHOCTD KI3HU cocTaBisieT 12—15 mecse. B kauectse
OJTHOW M3 BO3MOXKHBIX ((EKTOPHBIX CHCTEM OPTraHW3Ma, OTPEACISIONIEH BhI-
060op mporpamMMBl pa3BHTHS, PacCMaTPUBAIOT INMWIMIKOBUAHYIO kene3y (IDK).
Pon peDKHX JIECHBIX MOJEBOK SBIISETCS XOPOIIEH MOJENBIO IS U3yUeHHS 3TO-
TO BOIIpOCa, TaK KaK OJMH U3 BUJIOB pojia — kpacHo-cepas noieska (KCII), ot-
myaercst ot kpacHoi (KIT) u pepxeit (PIT) 3HaunTensHO OoJiee paHHUM IOSIB-
JICHWEM B TIOMYJISIIMU 3UMYIOIIe KoropTel. OnHAKO CTpoeHHe M (QYHKIHUU
K y *KMBOTHBIX 3TOH TpyNIbl U3y4eHsl KpaitHe cnabo. s mopdonorude-
ckoro uccnenosanus DK ncronszoBanu 123 ocodbu KII (Clethrionomys ruti-
lus), 120 — PII (C. glareolus) n 104 — KCII (C. rufocanus), OTIOBICHHBIE C
2014 mo 2020 r.. OnenuBanuce: popma BepxHei gactu 11K, ee momoxeHue
OTHOCHTEIIFHO TPOMEKYTOYHOTO MO3ra M CBOja KocTeil depemna. BrIsBieHBI
BuaoBeie otimuust popmer LIIK: 82 % ocobeit PII umenn TpeyronsHyo ¢op-
My, 82.5 % KII u 63.5 % KCII — kamteBuanayto. ¥ tpetu ocobeit KCII obna-
pyxeHa BeperenoBuHasa 110K, He BcTpeuaromasicst y npyrux BuaoB. Bee oco-
6u KII u PIT umenn 11K, pacnosnoxeHHYI0 TOBEPXHOCTHO, HEIIOCPEICTBEHHO
noj koctssmu uepena. Y KCII okono 40 % ocobeit umenu 1K ¢ ykopouen-
HBIM CTEOEIbKOM, PACHOJIOKEHHYIO B TOW MJIM WHOM Mepe Omke K IpoMexy-
TouHOMY MO3ry. I'myOuHa pacnonoxenus LXK y KCII He 3aBucena ot mona
)kuBOTHBIX. [lomoBo3penbie ocobu KCII wame umenu Gonee rirydokyro TIK
M0 CPAaBHEHHIO C MOJIOJIBIMH, YTO 00YCIIOBHJIO TIpeodIajanue Takux popM xke-
JIe3BI B BECEHHEE-JICTHUH ITePHOJI IO CPAaBHEHUIO C OCCHHEE-3UMHHM.

Hayunsrit pykoBomuTens — kaHa. Onon. Hayk, gomeHT JI.b. KpaBuenko
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JUPODPNJIIAAPUO3 COBAK BT'. TOMCKE

O.M. INogomsix, B.C. ®&énopona
podolyak.890@mail.ru, klimovavs42@gmail.com

Jupodunsaprno3 — 310 3a00JCBaHNE IUIOTOSIHBIX, BHI3EIBAEMOE TEIIBMUH-
Ttamu pona Dirofilaria. Y cobak W3BeCTHBHI JBa BHIA Bo30yauteneil aupodu-
nspuo3a: D. immitis, Tapa3uTHPYIOMIAs B JICTOYHBIX apTEepHAX U CepAle, U
D. repens — B monkoxxHO# Kierdatke. CoOaKu UTPAOT 3HAYUTEIBHYIO POJIb B
pacripoCcTpaHeHHH | MO KaHUU 09aroB AUPOGUIIPHO3a.

Lenb uccien0BaHus: U3YYUTh 3aPAKEHHOCTh JUPOGHISIPUO30M CODAK B T.
Tomcke.

st oOHapyKeHUs] MUKPO(QUIAPUNA HCIHOIB30BaHbI METOJIbI MPSMOIO HC-
CJIEIOBaHUSI KPOBH, METO/J| KOHIIeHTpauuu. VaeHTndukanno MUkpoduispuit
MIPOBOJMIIN COTTIacHO MopdomeTrpudeckuM aaHHeM. JJTHK mukpodwmmspwuii,
BBIJICJICHHBIX M3 KPOBH COOAaK, MCIIOJIB30BAIN Uil BUAOBOH HACHTH(DHUKALNU
metoom TTLP.

Bcero B 2019-2021 rr. uccnenosano 308 npoO BeHO3HOH KpoBH coOax.
Muxkpo¢unsipun BeisiBiIeHH! B 12 npodax (4,2 %), B ToM uncie B 6 nmpodax 00-
HapyxeHbl Mukpoduspun D. immitis (1,9 %), B 7 mpobax — D. repens
(2,2 %).

VHBa3us BBIABICHA Y )KUBOTHBIX O0OMX ITOJIOB, B BO3pacTe OT 3 MeCsIeB
1o 10 ner. U3 99 oGcnemoBaHHBIX CaMIIOB MEUKPOQMISIPUN BBISIBJICHBI y 5 0CO-
oeit (DU 5+2,1 %), u3 209 camok — y 7 (3,3%1,2 %). Y GecriopoHBIX )KHBOT-
HBIX WHBa3Ws perucrpupoBanack dame (4,2+2,3 %), 4eM y TMOpPOIUCTHIX
(2,8£1,9 %).

Takum oOpa3oMm, B XOAe IPOBEACHHBIX HCCIEIOBAHWH HA TEPPHUTOPHUH
r. ToMcKa BBISIBIICHA €CTECTBEHHAS 3apayKEHHOCTh CO0AK AUPODHIISIPHO30M.

Hayunslit pykoBoanTenb — KaHj. 6uoi. Hayk, noneHt H.B. ITonxropankas
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POTAH PERCCOTTUS GLENII DYBOWSKI, 1877
B BACCEMHE CPEJJHEM OB1

C.H. Pemernukona
sreshetnikova@list.ru

Potan Perccottus glenii Dybowski, 1877 npusHan ogauMm u3 100 cambix
OTTaCHBIX MHBA3WOHHBIX BUIOB B Poccuu. B 3amannoit Cubnpu oH OuH U3 Je-
BATH 9YKEPOJHBIX BHIOB PHIO, KOTOPBIE HE TOJNHKO 00pa30BaIl CaMOIOAIC -
JKUBaeMbIe TMOIYJISAIUH MOCIe WHTPOIAYKIMH, HO U HAaYaJl CaMOpacCelIeHHE.
Pacripoctpanenne potaHa B pernoHe nmpoucxonut ObicTpo. B 1990 romy stot
BHJ ObUT OOHApY)KE€H B OKPECTHOCTAX T. ToMcka, a CerofHs OH M3BECTEH B
Pa3HOTHITHEIX BojloeMax B Oacceiine Cpenneit O0u, B TOM 4uciie B OacceliHax
pex Tomb, Uyneim, Yas, [Tapadens, Bactoran.

B xome wHammx wcciaenoBaHudi portaH oOHapyxkeH B 41 % wu3
56 o0OcnemoBaHHBIX BOIOEMOB. bosbIiast 4acTh U3 HUX — MOHMEHHBIE U UCKYC-
CTBCHHBIC, HO MPHUCYTCTBYET POTaH TAaKXKEe BO BHEIIOMMEHHBIX 03epax. Bomoe-
MBI, B KOTOPBIX BBISBICH POTaH, UMEIOT CTATUCTUYCCKH 3HAYNMO MCHBIIIHE
cpeqHHe MIyOWHBI YeM BOJOCMEBI, B KOTOPBIX TaHHBIA BUJI HE OOHapyXeH, a
TaKXKe MEHBIIIeE JTHHEHHOE PACCTOSHIE IO OJIMKAWIIETr0 HACSIICHHOTO ITYHKTA,
9TO MOXET CIYXKHTh apTyMEHTOM B TOJb3y BEPCHH O CYIICCTBEHHOM 3HAYe-
HUH B PaCcCEICHUH POTaHa ACATEIHHOCTH YeIOBEKa.

B Bomoemax, rie BBISIBICH pOTaH, KpOME HEro OOWTAIOT 30JI0TOHW Kapach
Carassius carassius, cepedpsiHbIil Kapack Carassius gibelio u 03epHBIN TOJNBSH
Rhynchocypris percnurus. B TOWMEHHBIX BOJIOEMAaX TaKKe OTMEUEHBI PEUHOU
okyHb Perca fluviatilis v nemy Abramis brama. B 6071bIINHCTBE BOAOEMOB, T
BBISIBIICH POTaH, OH SIBISIETCSI OOBIYHBIM WM (Yallle) BXOIUT B CTPYKTYPY HO-
MUHHPYIOLIETO KOMILIeKca, cocTaBisis oT 15,2 no 100,0 % uucneHHOCTH U OT
3,2 no 100,0 % mo Guomacce prIO B KOHTPOJIBHBIX YJIOBaX B IpyJax, a B
03. CenpknHO — 6,5 % 10 ynciaeHHOCTH U 8,6 % mo Ouomacce. M Toabko B
o3epax Kumumepra u JluneBoe poran manouucieH, coctasiuss 0,7 % mo umuc-
nernoctd u 0,2-0,3 % mo OuoMacce oT 00IIET0 KOHTPOJIBHOTO YIIOBA PHIO.

Takum 00pa3oM, B Hacrosimee BpeMms potaH Perccottus glenii mmpoko
pacmipocTpaneH B Oacceiine Cpexnneit O0m; B BoJjoeMax, B KOTOPBIX BBISIBIICH,
KaK MIPaBHUIIO0, MHOTOYHUCIICH.

Hayunsrit pykoBomuTens — kaHx. Onoi. Hayk, goneHt E.A. VHTepecoBa
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AKTYAJIbHBIE HATIPABJIEHUSI COBPEMEHHOM 30010 M1
MO3BOHOYHBIX: AHAJIN3 IYBJIUKALIUI BEJYIIUX
KYPHAJIOB

M.M. llepbaxosa, A.E. bactpukora, B.B. SIpues
mary_scherbakova@yahoo.com

«...Kadcowlll U3 HAC 3HAEm, Ymo COeNaHHOoe
um 8 obnacmu nayxu yemapeem uepes 10,
20, 40 nem. Takosa cyovba, boree moeo,
MaKo8 CMbIClL HAYYHOU pabomol... »

M. BebGep, 1918 1.

CoBpeMeHHasi 300JI0TUsI — 3TO KOMIUIEKC HayK, Pa3BUTHE KOTOPBIX MPOHC-
XOJUT pa3HbIMU TeMmnamu. BaxHoW 3amauei 171 OCMBICIEHUSI TEKYIIETro Co-
CTOSIHMS IAHHOM HayKH SIBJSIETCSI OLICHKA aKTyaJIbHBIX HANpaBJICHUH HUCCIIE0-
BaHui. B pabore nmpoaHann3upoBaHb! 00I11€300JI0THYECKHE KYPHAIIBI C BBICO-
knM peiituarom 3a 2018-2019 rr.: «Current Zoology», «Journal of Zoology»,
«Zoology», «Frontiers in Zoology», «Acta Zoologica». Kpome Toro, B ananus
BKJIIOUEH OTEYECTBEHHBIH «300soTHYecKnil XypHaim». Ha HauambHOM 3Tame
OTIpEeJIeTICHO COOTHOIIEHHE CTaTeH 10 MO3BOHOYHBIM M OECIIO3BOHOYHBIM KH-
BOTHBIM. B nanmbHeiImeM craTb 1O OECIIO3BOHOYHBIM HE YYUTHIBAINCE.
OreHka MPOBOAMIACH IO JIBYM MOKAa3aTEIsIM: CHCTEMAaTHUECKas MPUHAIICK-
HOCTh OOBEKTOB M HAIpaBIICHHE. | pPyNIOBYI0 NMPHHAIEKHOCTh Yy HA3EMHBIX
MIO3BOHOYHBIX MPOBOIMIIH 10 KJIACCaM, B TO BPeMsI Kak pbI0 00BEANHSIIN B O11-
Hy KaTeroputo. Becero mpocmotpeno 520 crarei.

Cpenn 3apyOeXHBIX KYPHAJIOB HAHOOJbIIEe KOJIUIESCTBO ITyOIUKAIIIHA T10-
cesieHo rpynnam Mammalia (34,1 %), Reptilia (19,6 %) u Pisces (15,4 %), a
cpeau HarpaBieHul — Mopdosorun u 6uonorun passurus (26,9 %), sxonorun
(26,7 %), ¢wmsuonorun (18,9 %). B «3oonornueckom xypHaie» Hauboiee
npejacTaBiaeHsl paboTel Mo kiaccam Mammalia (51,1 %) u Aves (34,8 %).
Cpenu HanpaBlIeHUH UcciIeaoBaHuil munupyot skoiorus (36,3 %), mopdoiio-
rust 1 Ouosiorus pa3Butus (29,7 %), a Takxe sronorus (15,4 %).

Hayunsrit pykoBomuTens — KaHa. Onoi. Hayk, AoneHTt B.B. Spues
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JIECHOE XO35MCTBO U JIAHIIIA®THOE
CTPOUTEJIBCTBO

TEOTI'PA®UYECKHI ITOIXO0/1 B TPOIIECCE ®OPMUPOBAHUS
PETMOHAJIBHBIX IKOJI JIAHAIIA®THON APXUTEKTYPBI

B.B. benorybosa
Lera-belogubova@rambler.ru

B Hacrosiee BpeMs OOJBIIYI0 aKTyaJbHOCTh IPUOOPETAIOT BOMPOCH! KO-
JIOTHYECKOTO IMPeoOpa3oBaHusl CpPeAbl TOPOACKHX OOIIECTBEHHBIX IPO-
CTPaHCTB — ()ParMEeHTOB TOPOJICKOH Cpeabl, UMEIONNX BaKHBIH TPagoCTPOH-
TEJIbHBIN CTaTyC U NMPECAHA3HAYCHHBIX JJId COIIUAJIBHOTO, MOJUTUYECKOr0, 3KO-
HOMUYECKOTO OOIICHHS TOPOKaH.

Bounbiioe BiausHuE HAa U3MEHEHHE CBOWCTB JaHIMIa)Ta OKa3bIBaCT YEIIOBE-
9ecKas IeATeIbHOCTh. B CBSA3M ¢ 3TUM HYXKHO MPaBIIHHO IJIAHUPOBAThH Opra-
HU3AIHIO TIPOCTPAHCTBCHHOW CPelbl )KU3HU 00IecTBa. [Ipu mpaBmiIsHOM IU1a-
HUPOBAaHWU M (POPMHPOBAHUM OKPYKAIOMIEH Cpelbl HEOOXOIUMO YUYHTHIBATH
BCe KOMITOHEHTH! naHamadTa. JlanamadrHas opraHu3anus TEPPUTOPUHN CIIC-
HaJIM3UPOBAHHOTO CaJla WM MapKa OnpeeseTcss 0cOOSHHOCTIMH JTaHaiad-
Ta MECTHOCTH U €r0 KOMIIOHEHTaMH: pesibehoM, BOIHBIMU pecypcami, MovBa-
MH, JIPEBECHO-KYCTAPHHUKOBOW M TPABSIHUCTOH PACTUTEIHHOCTHIO.

ITepen TeM, kak mpucTynath K (GOpMHUpPOBAHUIO caja Ha JFOOOH TeppUTO-
puK HEOOXOJUMO MPOBOAWTDH JAHAIADTHBINA aHAU3, T.. JaTh OIEHKY OCO-
OcHHOCTEH nmaHamad)Ta TEPPUTOPUU € PYHKIIUOHAIBHBIX, TPUPOIOOXPAHHBIX,
SKOHOMHYCCKHUX TO3UIHUIA.

Hamu npeanaraetcs popmupoBanue 0a3bl MOJCNICH HA OCHOBE Pa3IHMYHBIX
MPUPOAHBIX 30H IUIAHEThl 3eMJsl. Pa3paOoTaHHBIA MOJCIBHBIN P Mpeiiara-
€TCsI BHEIPSITh B MPAKTHUKY JaHAMAPTHON apXUTEKTYPBI, TJI€ MPH MPOCKTHPO-
BaHUM BapUATHBHOEC HCIOJIb30BAHUC PA3IMYHBIX MOJCICH MO3BOIUT OOBEIH-
HHUTbH BCE JIEMEHTHI B OJIHY JIAaHAAPTHYI0 KOMIIO3HUIIMIO HJIH, HAIPOTUB, UC-
MOJIb30BATh MX IO OTACIBHOCTH.

[MpensioxeHHbIN B UCCIIEMOBAHMH MTOXO0]] O3BOJUT MPABUILHO (HOPMHPO-
BaTh apXHUTEKTYpHO-NAHIMAPTHBIA aHCAaMOIb W MPOYYBCTBOBATH T'aPMOHUIO
MPUPOTHOTO JTaHAIIA(Ta U APXUTEKTYPHOT'O COOPYIKSHUSI.

Hayunslil pykoBoauTeNns — KaHA. apXUTEKTYphl, foueHT O.C. Boponuna
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CEHCOPHBI CAJl - YHUKAJIBHBIN THUII BJIATOYCTPOMCTBA,
OCHOBAHHBIN HA IPHUHIUIE «YMHOI' O» O3EJTEHEHUSI

K. . Tanymxko
karinosi@mail.ru

CeHCOpHBIH cag — 3TO CHENHUANEHO OPTaHW30BaHHAS IPUPOIHAS TSPPUTO-
pus, co3aromas OaronpHsATHBIE YCIOBHS ISl OOIMICHUS YeJIOBeKa C MPHUPO/I-
HOW cpenoil. B maHHOI pabote mpemiaraeTcss pacCMOTPETh KOHIICIIIIHIO Opra-
HU3AI[MH TEPPUTOPHUH, OPUECHTHPOBAHHON HA aKTUBAIIMIO CEHCOPHBIX CHUCTEM
YenoBeKa: 000HATENbHYI0, BKYCOBYIO, TAKTHJIBHYIO, CITyXOBYIO M 3pHUTEIHHYIO.

[TmaHupoBKa CEHCOPHOTO Caja OCHOBAaHA Ha MPHHIIUIIE «yMHOTO)» O3eie-
HECHUA, TJIABHBIMH IOKA3aTCIIMHU KOTOPOT'O ABJIAIOTCA AOCTYIIHOCTH U IIpaK-
THYHOCTh. JIOCTYIMHOCTH caia OyIeT OCYIIeCTBIATHCS 32 CUET BHICAJAKU PACTH-
TEJIBHOCTU B BBICOKHUX I'pAaX, YTO ITOMOXKET 00€eCIIeunTh KOMq)OpT BCEM IIOCEC-
TUTCIISAM. HpaKTI/I‘IHOCTB TJIAHUPOBKU  TTOCITYXKHUT OCHOBOM Ka4e€CTBEHHOI'O
9KOJIOTHYECKOTO 00pa3oBaHus, Onaromaps 4emy OYyAyT aKTHBHO BOBIICUCHBI
[IOCETUTEH PA3HBIX IPYII U BO3PACTOB.

[Momxom K CO3TaHUIO CEHCOPHOTO Calla TAKXKE BKIFOYACT B CE0SI aKTUBAIHIO
paboTHI MO3ra U YCKOpeHHe MbIuieHus. COTIacHO MPOCSKTY B CEHCOPHOM Caay
OyIyT mpelncTaBIICHBI YeThIpe 30HBI 0coOoro HazHaueHUs. [lepBas 30Ha crio-
coOCTByeT MOTrpyXeHnto B atMocepy cana, O1aromaps HEOOIBIIMM BOIHBIM
KackagaM, KaMEHHCTOW TOpKe WM CIEeIHaIbHO MPOIYyMaHHBIM HAa3eMHBIM IT0-
KpeITHEM. BTOpasi 30Ha OpHEHTHPOBaHA Ha TaKTWIBHOE BOCHpHUATHE MHpa. B
TpeThell 4acTH cajla MOCETHTEIN CMOTYT HE TOJIBKO IOCMOTPETH, IOTPOTaTh,
HO M TONPOOOBaTH HAa BKYC PaCTUTENHFHYIO COCTABITIONIYIO casa. 3aBepliaro-
LIEH 30HOM SIBIISETCA IPOCTPAHCTBO C APOMATUUYECKOM IPYIIION paCTEHUH.

Co3fanue CHenuaiu3upOBaHHON JTaHAMAMTHON Cpelbl JUIS KCIOIh30Ba-
HUSl YEJIOBEKOM BCEX OPraHOB YYBCTB BO B3aMMOJEWUCTBUU C MPUPOAOU CIIO-
COOCTBYET HE TOJIbKO HOPMAU3AIMK TICHXOIMOIMOHAILHOTO COCTOSHUS de-
JIOBEKa, HO WM JaeT BO3MOXKHOCTh U3Y4YHTH (DIOPY OMPENEICHHOTO PETHOHA.
Takum 00pa3oM, CEHCOPHBIN Cajl — YHUKAJIbHBIN THIT 03€JICHCHHUS, SBIISIFOIU -
Csl HOBOW CpeIoi [Isl MO3HAHUS Ce0s M OKPYKAIOIIEro MHUpa.

Hayussrit pykoBomuTens — KaHA. apxuTekTypsl, qoueHT O.C. Boponunna
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HOJUMOP®U3M JIUCTHEB SABJIOHU SITOHOMN (MALUS
BACCATA BORKH) B PA3JIMYHBIX HACEJIEHHBIX ITYHKTAX
POCCHUHA

A.Jl. UmanoBa
aygun.imanoval703@gmail.com

Slononss sromHass (Malus baccata Borkh), Bum cemeiictBa Po3oBbie
(Rosaceae). Mopo3oycroifunBasi KyJIbTypHasi U JUKOpACTyIIas sOJIOHs, pac-
npoctpaneHHas B Cubupu, Monronuu u Kurae, takxe Ha JlanpaeM Boctoke,
nosryoctpoBe Kopest u Muauiickom cyOKOHTHHEHTE.

Iens paboThl: paccMoTpeHre MOpHOMETpUIECKHX ToKa3aTenel Bumaa S10-
JoHU AromHo# (Malus baccata Borkh), mmpoko MCTIONB3yeMBIil B 03€TI€HEHUH
HACEJICHHBIX TyHKTOB P®.

Co6op Marepuana st U3y4eHus MpoBoAwics B ceHTsi0pe 2020 r. MaTtepuan
OBLT coOpaH C HECKONBKHX HACEeNICHHBIX IMyHKTOB Poccmm: Anraiickuii kpaii,
c. Cmonenckoe; benropojckas obnacts, r. bexropon; Upkyrckast o0nacts, T.
Amnrapck; Hmwkeropoackas obnacts, r. Huwkauit Hosropon; Tomckas odnacts,
r. KonmammeBo; Tomckas o6macts, T. Tomck. C kaxxaoro jaepesa ObLI0 COOpaHO
okono 15—-17 nucteeB, ¢ pa3HbIX CTOPOH (YCIOBHO — C ceBepa, Iora, 3anajga u
BOCTOKa) CpeJHEH ¥ HW)KHEW 4acTH KPOHBI, cOOp MaTepraia ¢ BEpXyIIKH Kpo-
HBI OCYIIECTBIISUICSI TOJBKO NMPH BO3MOXKHOCTH. B o0mieit cioxHOCTH OBLIO
cobpano 370 nmcTheB ¢ 23-X NEepEeBbEB, MPUMEPHO OJHOTO BO3pAacTa, UMEIO-
mux aquamerp creoda 10,0—14,0 cm.

PaccMoTtpeHHBIE MOP(OIOTHYECKHE TPU3HAKH JINCTOBOH TIIACTHHKU CHIIb-
HO BapbHUPYIOT, OTINYAIOTCS OT JAHHBIX, IPUBOJUMBIX B OCHOBHBIX OIPEIEIIH-
TEIsX.

Hayunslii pykoBoanTenb — Kana. Ouosn. Hayk, goueHt O./1. YepHoBa
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SO®EMEPHU/JIBI, KAK BO3POKIEHHBIN SJIEMEHT
COBPEMEHHOM JIAHINA®THOMW APXUTEKTYPbI

J.B. Ky3smunOBa
Kuzminoval 1 @list.ru

DdemepunaMn Ha3bIBAIOT JITKUE COOPYKEHHS, pacCUNTaHHBIE HA MHMO-
JIETHOE WJIM WIUTIO30pHOE BIIEYATIEHHE, KOTOpBIE OBUIM pPaclpOCTPaHEHHI B
XVIII B. OOBIYHO TEPMUH 3BYYHT B KOHTEKCTE CE30HHBIX M3MCHEHHH, OCBe-
IIEHUS, TIOTOJHBIX METaMop(o3 MM CIIEIHAIbHO CO3MaHHbIX 3(dekToB, pac-
CUNTAaHHBIX HA BOCHPHUATHE B KOPOTKHH NMPOMEXYTOK BpeMeHH. DdeMepHIs!
paccunTaHbl Ha MPUBJICYCHHUE K apXUTEKTYpe HEMaTepHAIBHBIX WIH HEIOJTO-
BEYHBIX KOMIIOHEHTOB, TAKMX KakK, 3amax, 3BYK, 9X0, TyMaH, paayra, oTpaxe-
HHUE, CBETOBOH JIyd, BCE OHH MO3BOJISIOT YCHINTH AYMOIMOHANBHOE 3ByYaHHE U
JCTETUYECKYIO IEHHOCTh OOBEKTA.

IIpuBnekass He Majblii TBOPUECKUN MOTEHLIMAN apXUTEKTOPOB U IU3aliHeE-
POB, MapKOBOE CTPOUTENBCTBO CTPEMHUTENBHO HBOIIOLUOHUPYET M MPUHOCUT
Bce OoJiee MHTEpECHbIC KOHIENIIMK OPTraHM3allui CPebl, MOCTOSHHO paciIy-
psier HabOp CPENCTB MO3BOJISIIOUIMX JTOOMTHCS OOpa3sHOHM BBIPA3UTEIBHOCTH,
OpPUTHHAJIBHBIX HIEH.

Tem He MeHee, U3yUeHHBI MaTepual MO3BOJSET YTBEPXKIATh, UTO KOJIUYE-
CTBO YINOMHHAHHUH 3(eMepu/l 3HAUNTEIBHO COKPATHIIOCH 3a MTOCIEAHUE CTOJIE-
Tust. Tak ke 3a49acTyio 3TOT TEPMUH IMYTalOT ¢ OMOHMMOM OTHOCSIIErocs K
acTpoHomuu. IIpy aHamm3e TUTEPaTYpHBIX MCTOYHHKOB OBUTH BBIAEICHBI HE-
CKOJIBKO 3(h(heKTOB, KOTOPBIE MOTYT UMETH MIPSIMOE OTHOIIEHHE K d(eMepuiam
U TIOMaAaTh 1OJ 3TOT TEPMHH, a CJIEA0BATEIBHO NPETCHA0BATh HA €TI0 U3MeE-
HEHHE.

Ilens gaHHOrO HCCIIEAOBAHMS COCTOMT B H3YyUEHMH Mpollecca MCTOpHUe-
CKOTO pa3BHUTHs 3(eMepHi, ONpeNeseHHH MX BUIOBOH KiaCCU(PUKALUH U
(OpPMHUPOBAHUIO NMPAKTUUECKHUX MPEUIOKEHUH TI0 MX BHEJPEHHIO B COBPEMEH-
HYIO TIPaKTHKY JaHAIA(THON apXUTEKTYpPHI.

PesynpraTom rpadoaHainTHYECKOro aHajiu3a SBIsEeTCSl COOpaHHBIA Mare-
pHaI ¢ MpecTaBlIeHHeM UCTOPHYECKH 3a(hMKCUPOBAHHBIX d(heMEepHI U COBpe-
MEHHBIX IIPOSIBIICHUI MX B JaHAMA(THOW apXUTEKType, a TaK XKe MPEAIoo-
KEHHUE O BIMSHUH MX Ha SMOIHOHAIHHOE COCTOSIHUE YelioBeKa. B HacTosmmit
MOMEHT BEJIETCSI PaCIIMPEHHOE M3yUeHHE deMepul, pa3paboTKa METOJIOB HX
MOJICTIMPOBAHMUS U BKIIOYCHUS B TOPOJCKYIO CpELy.

Hayunsrit pykoBomuTens — kaHa. apxuTekTypsl, noueHt O.C. Boponuna
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MNPUHOMUIIBI TIOABOPA ABOPUT'EHHBIX MHOI'OJIETHHUKOB
JIJISI CO3JIAHUS YCTOMUYMBBIX TOPOJCKUX MOCATIOK
MNPUPOJHOI'O CTHJISA

E.A. IloxxnnaeBa
eapozhidaeva@mail.ru

KadecTBeHHOE O3eleHEHHE TOPOJOB, COOTBETCTBYIOIIEE COBPEMCHHBIM
9KOJIOTUIECKUAM, ICTETUIECCKAM H IKOHOMHYECKHM 3aIpocaM, SBISIETCS OCHO-
BOM [T co3maHusi KOM(OPTHOW TOPOICKOI Cpelbl U ee YyCTOWYMBOTO Pa3BH-
Tus. [lepCeKTUBHBIM HAINPaBICHUEM CTAHOBUTCS CO3/IaHWE YCTOHYHMBBIX TO-
CajJloK, OCHOBY KOTOPBIX COCTABJIIIOT a0OpPUTe€HHBIE MHOTOJETHHKHU. MCmonb-
30BaHHE Aa0OPWUTEHHBIX BHJOB IIOBBIIIAET Pa3HOOOpa3ue acCOPTHMEHTA, CO-
KpaIaeT pacxoibl Ha O3€JIEHEHHE, TI03BONISIET CO37aBaTh MOCAIKH B aKTyallb-
HOM TIpUPOJTHOM cTuje. BumoBoil cocTaB mocajiok MOKeT OBITh OIpeneieH
WCKITIOYUTENHLHO B YCIOBUSX KOHKPETHOTO PETHOHA C YYETOM JKOJIOTHUECKUX
YCIIOBHIA U COCTaBa a0OPUTEHHON (IIOPHL.

PaboTa mocpsilieHa BBISBICHUIO aCCOPTUMEHTAa MHOTOJICTHHUKOB TIPHPO/I-
HOW (DIIOPHI, IEPCHIEKTHBHBIX IS UCIOIB30BaHUS B TOPOACKHX MOCAJKaxX Ha
TEPPUTOPHUH JICCHOH 30HBI 3anaanoit Cubupu.

Ha ocHoBanmm pabOT OTCUECTBEHHBIX W 3apyOCKHBIX HCCIICAOBATEICH
OTIpeNIeIeHBl OCHOBHBIE CBOMCTBA YCTOMYMBHIX ITOCAOK, IPUHIUIIEI HX Opra-
HU3AIMH 1 TPeOOBAHUS K UCTIONB3YEMBIM PACTCHUAM. Y CTAHOBIICHBI KPUTEPHUU
OIIGHKH PAacCTeHWH B pa3pese MX JIEeKOPATHBHOCTH, YCHEUTHOCTH MPOXOKACHHUS
dbenomornyeckux (a3, cmocoOHOCTH K CEMEHHOMY M BETE€TaTUBHOMY Pa3MHO-
KCHHIO, YCTOMYMBOCTH K 3a00JEBaHUSM W BPEAUTEISIM, HEOIarompHsATHBIM
(hakTopam BHEUTHEH cpenbl. BBISBIEH acCOPTHMEHT MOTCHIHAIBHO TEPCIICK-
TUBHBIX pacTeHH (55 BHIOB), OTIMYAIOIIUXCS >KU3HCHHOH (HOpMOIA, mepuo-
JIOM JICKOPATUBHOCTH, YCIOBUSIMH BBIPAIIIMBAHUS U CIIOCOOAMHU IIPUMCHEHUS B
LBETHUKAX Pa3IMYHOrO THIA.

[Tocnie KOMIIEKCHON OLIEHKU M OTpe/esieHUs] Ha €€ OCHOBE acCOPTUMEHTA
HanboJiee MEPCICKTHBHBIX BUOB OYIyT MPEIIOKECHBI BAPUAHTHI IBETHUKOB C
WX y4acTHeM JIs peau3aluu Ha Tepputopuu T. ToMck.

Hayunsrit pykoBomuTens — kaHa. 6uon. Hayk, goneHT A.C. [Ipokomnbes
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TEOPUS PEINEHUA N30BETATEJIBCKUX 3AJIAY B
MOJIEJIUPOBAHUUN JIAHAINA®THOTI'O IM3AUH-ITPOEKTA

H.E. CenenpHrKOBa
naseevg@gmail.com

Teopus pemenns nzodperatensckux 3anad (TPU3) — sto Habop mMeTomoB
JUISl PACKPBITHSI TBOPYECKOTO TIOTEHIMANA JINYHOCTH, HAIIPaBJIEHHbBIH Ha caMo-
pa3BUTHE M MOWCK PELICHNH HeCTaHAAPTHHIX 3a1ad. [lox MeTomaMu peneHus
N300peTaTeNbCKUX 33/1a4 MPEKAE BCEro MOJApa3yMEeBArOTCs MIPUEMbI U alro-
puT™MEIL, pa3pabotanusie B pamkax TPU3, manpumep, metox Podumrsona Kpyso,
CHCTEMHBIN OIIepaTop WM MHEMOHHKA, a TAK)KE TaKWe U3BECTHBIE METOIBI KaK
MO3TOBOW IITYpPM, CHHEKTHKA, MOP(OIOTHIECKUN aHaIN3, METOJ (POKAIHHBIX
00BEKTOB U MX Pa3HOBHUIHOCTH.

Pabota nocesimena orneHku 3¢ (HeKTUBHOCTH NMPHUMEHEHHSI METOIOB TEOPHH
pemeHns H300peTaTeIbCKIX 3aad I peIIeH s TaKOH HEeCTaHIAPTHOM TBOP-
YeCKOW 3aJauyl, KaKk MOJEIMPOBaHNH JJaHAAadTHOTO an3aiiH-npoekTa. Paspa-
60TaH KypcC JIOTOJHUTEILHOTO 00pa3oBaHMs ISl ydalluXcs CTapIiuX KJIacCoB
HarpasJeHHbII Ha u3ydenue MetonoB TPU3 u npuMeHenus ux B paboTe Haj
N3y4eHUEM MPHIIKOIBHONW TEPPUTOPHU M BBIPAOOTKE MPEUIOKEHUI MO YIIyd-
HIEHUIO IIKOJIBHOIO JBOPA.

ITpoBeneHs! 3KCIIEPUMEHTHI IO TPUMEHEHHUIO ITPOTPaMMBbI ISl TPYNHOBBIX
OYHBIX 3aHATHUH MIKOJIBHUKOB 7—10 KiaccoB, paspaboTaHa aganTHpOBaHHAS
OHJIAHH-BEPCHS I HHANBUYalbHON PabOThI, a TAK)KE HA OCHOBE 3JIEMEHTOB
Kypca ObuM pa3paboTaHbl TporpaMMbl BopkmonoB «lIpodeccus Jlann-
madTHEIH apXUTEKTOp» U «CIOXKHBINH [IBETHUK MPOCTHIMH CIIOBAMHE.

Ha ocHOBe moITy4eHHBIX Pe3yIbTaTOB MOKHO CKa3aTh, YTO ONTHMaJIbHBIM
SIBIIICTCS COBMEILEHUE OUYHBIX I'PYMIOBBIX 3aHATUN C JOMOJHUTEIbHBIMU J10-
MallHUMH paboTamMM, BBINOJHSIOIMIMMHCS Ha OCHOBE MaTEpHajloB OHJIAH-
BEPCHUHM JJIs 3aKpeIuIeHHs TIpoiiieHHoro Matepuaia. s yBenuuenus s dex-
TUBHOCTH pabOTHl HAJ NPOEKTaMH IPEJIaracTcsi COBMEIATh M3y4eHHE METO-
JIOB TEOPHU PEUICHUs] M300peTaTeIbCKUX 3a/1a4, OCHOB JIAHIAQTHONH apXH-
TEKTYpBl U OOIIEpa3BUBAIOIINX MaTEPHUAIOB O Pa3BUTHS HaANPO(pecCHOHAIb-
HBIX HaBBIKOB (soft skills).

Hayussrit pykoBomuTens — kaHa. apxuTekTypsl, qoueHT O.C. Boponuna
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HNEPCIIEKTUBHOCTB UCIIOJIb30BAHUS POJIA SPIRAEA B
O3EJIEHEHUHU I'OPOJA TOMCKA

E.A. Tpodumosa
lena762595@mail.ru

B pamkax Hareil paboThl ObUTH M3y4Y€HBI BUIIBI I COPTa poja Spiraea u co-
CTaBJICH CIHCOK M3 36 HAUMEHOBaHHM, KOTOPHIE MOTEHIMAIBLHO MOTYT OBITH
HCIIONIb30BaHbI B 03eIeHeHnH Topoaa Tomcka. JlaHHbIi CIHCOK TO3BOJISIET CO-
CTaBJISIET Pa3INYHble BAPUAHTHI O3€JCHEHHs Oaroaapst MOP(OIOTHYECKUM |
(heHoornIECKUM 0COOCHHOCTSIM.

DTH pacTeHHUs] MOYKHO Pa3AeIUTh IO BHICOTE:

1. Huskue — pactenus BeicoToit 60-70 cm: Spiraea betulifolia, S. densiflo-
ra, S. japonica, S. aemiliana C. K. Schneid., S. japonica f. albiflora , S. beau-
verdiana , S. gemmata, S. japonica f. nana hort., S. japonica «Little princessy,
S. micropetala.

2. Cpennue — pacrenus 1-1,5 M BeicoToit: S. douglasii, S. menziesii, S. nip-
ponica, S. argut), S. trilobata, S. Fritschiana. S. bumalda «Gold Flame» ,S.
dahurica, S. douglasii ,S. macrothyrsa, S. miyabei, S. salicifolia f. humilis

3. Breicokue — pactenus 1,5-2 M BeicoTou: S. % biillardii, S. % vanhoutte, S.
chamaedryfolia, S. salicifolia , S.* cinere), S. x lemoinei, S. mongolica, S. us-
suriensis , S. vanhouttei.

ITo cpokam U HNPOJOIDKUTENILHOCTH [BETEHHS BH/IbI U COPTA HA UX OCHOBE
MOYHO Pa3/IelIUTh Ha CIACIYIOUINE IPYIIIbL:

1. Becennenerymue (Maii - WiOHb) — Hanpumep: S. cinerea, S. vanhoutte,
S. nipponica, S. chamaedryfolia, S. arguta, S. trilobata n np.

2. JlerHeuBeTynIMe BUABI (MIOHD - aBTYCT) — HallpuMmep: S. japonica, cin-
pest bumnapna S. biillardii, S. alba, S. bumalda, S. salicifolia, S. fritschiana n
ap.

B HacTosIMI MOMEHT B 03€JICHCHHU MUCIOIB3yeTcs 8 BUIOB. Kak mokassi-
BaIOT JIAHHBIC, CITUCOK MOXET OBITh CYIICCTBEHHO PACIIMPCH.

Hayuns1it pykoBoauTens — kaua. 6uoi. Hayk, nouest O./]. UepHosa
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POJIb U KOMIO3UIIMOHHBIN ACIIEKT MOAYJIbHBIX CHCTEM
B COEPE CPEJIOBOI'O JIU3AHA

A.O. YcmaHoBa
alishaalya@rambler.ru

Ocoboe MecTo B OyaroycTpoiicTBe ropoja 3aHHMAaeT YIW4YHAs MeOenb U
Manble apxutekrypable Gopmel (MA®D). Ot BHEIIHETO BHIA H3IENAN, X Ka-
YecTBa M CTHJISI 3aBUCHT 3aBEpPIIEHHOCTh 0o0NMKa B mesioM. Bompocs! Gnaro-
ycTpoicTBa M JaHAmMA(THOTO JU3aiHa CTajlk KaK HUKOTJa aKTYaJbHBIMH B
Poccun. YxonuT Ha BTOPO# IUTaH MPUMEHEHUE CEPUHHON yIHIHON Mebenn, n
BCE Hare MPOeKTHl MAapKOB CO3JAI0TCA 10 WHAWBHIYAIbHOMY IU3aiiHy C yHH-
KaJbHBIMH apXUTEKTYPHO-XYZ0KECTBEHHBIMH PEIICHUIMHU

PaboTa mocBsmeHa U3y4eHNIO MPUMEHEHNST MOIYIBHBIX CHCTEM B COBpE-
MeHHBIX MA® 17151 BRISBIICHUS KPUTEPHUEB CO3/IaHUS COOCTBEHHOI MOIYIIEHON
CHCTEMBI.

Ha ocHoBe mH]opManny no cymiecTBYIOIINM MOIYJIBHBIM MPOEKTaM HcC-
nosp30BaHusi MA® MOXXHO BBIBECTH KPHUTEPUH ISl pa3paOOTKH OpUTHHAIb-
HOTO CaZ0BOrO MOMYJIA: KOMIIO3UIMOHHBII acHeKT Ba)KHO HCIIOJIB30BaTh C
YYETOM MaKCHMaJIbHO BO3MOXKHBIX KOMOWHaNMi MoJyIneil; Marepual JOKeH
OBbITh YKOHOMHUYHBIM B MPOW3BOJCTBE, YUUTHIBAas MAacIITA0HYIO pean3aluio;
MOJYJIb IOJDKEH OBITh JIETKO TPAHCIIOPTHPYEMBIM U aJalTHPOBAHHBIM K Pa3-
HBIM KJIMMAaTHYECKUM YCIIOBHAM; JOKEH MMETh BO3MOKHOCTH HCIIOJIb30Ba-
HUSl THHOBAllW, HaIlpUMeED, TOMOIHEHHON PEeaTbHOCTH WM MIPOTOTHII CMapT-
CKaMeHKH; MOAYJIb HE JOIDKECH OBITh MPUBS3aH K OMPENCICHHON TEPPUTOPHH,
JIOJDKEH BIMCBHIBATHCS B TFOOOH MApK U CKBEP.

[Tocne paccmoTpeHus cymecTBYIOMUX TUIOB MA®, a TakkKe aKTyalbHBIX
MOJIYJIbHBIX KOHCTPYKIMH MBI C/IEJIJIN BBIBOA 00 aKTYyaJbHOCTH CO3JaHUS
MOJIyJIbHOM CHCTEMBI B CpeloBOM au3aiiHe. IIpudnHbI aKTyalbHOCTU: YHUBEP-
CaJIbHOCTh — INPUMEHEHHE Pa3HbIX KOH(HIYypalui; MOOWIBHOCTH — JIerkas
TPaHCIIOPTUPOBKA; SYKOHOMUYHOCTH IPOU3BOJCTBA — IIPH Pa3pabdOTKe BaKHO
YUYUTBIBaTh 3TOT (hakTOp A peayu3aldy NPOEKTa; OTCYTCTBUE KOHKYpEH-
LM — MOJYJIbHBIE CHUCTEMbI CYIECTBYIOT OOJIbILIE B NPOEKTaX AM3alHEPOB,
0e3 peaym3anyy, TaK Kak HEJOCTYIMHOCTh MaTephaia Il U3TOTOBICHUS, MU
MIPUMEHEHHE HECKOJNBKUX TEXHOJIOTHIl HCIOIb30BaHUS CMEXHBIX MATEPHAJIOB
JIeNaroT MPOU3BOACTBO CIOXKHBIM U JOPOTOCTOSIIUM.

Hayussrit pykoBomuTens — KaHA. apxuTekTypsl, noueHT O.C. Boponuna
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JOXIEBBIE CA/Ibl, KAK DKOJIOI'HMYECKOE CPEACTBO
YIPABJIEHUS CTOYHBIMHU BOJAMMU B CUBUPCKUX
KIIMMATHUYECKHX YCJIOBUAX

A K. Oununnu
filippialbina@mail.ru

JloxeBbIe capl CITy)KaT dJIEMEHTaMU JIaHAMA(PTHOTO AU3aifHa, HCIOIb3Y-
E€MBIMH JJIS1 9KOJIOTHYECKOro cOopa arMoc(epHbIX ocaakoB. JIMBHeBas kaHa-
TMU3aIMsS CeTOMHS, NPEACTaBIET COOOH HWHXCHEPHYIO CHCTEMY, KOTOpas
YCTPaHACT U3JIHNIIKHU BOJbI U3 FOpO}ICKOﬁ Cp€abl 1 YaCTHBIX CEKTOPOB. AT™MmoO-
Cq)epHHe OCaJIK1 9€pe€3 JIMBHEBBIC KaHAIU3aIUU OTBOAATCA MMPAMUKOM B IIPpHU-
TOPOAHBIE BOJOEMBI, YTO SIBISETCA SKOJIOTHYECKOH mpobsiemoii. Bmecte ¢
0cCaJIkaMH C JIOpOT TOPOJia B BOJOEMBI TOIAJIAI0T 3arpsI3HSIONINE XUMUYECKUE
BEIIeCTBa, TaKMe Kak Macio M OeH3WH. BcmencTBme 3TOro, BCTAl BONPOC O
TOM, KaK B YCJIOBUSIX TOPOJCKOM Cpelibl, BEpHYTb NPUBBIUHBIM IS IPUPOJIBI
KPYTOBOPOT BOJIbI, C COXpaHEHHEM KOM(POPTHOTO FOPOJICKOTO MEPEABHKEHUS

Hama paGora mocBsilieHa pacCMOTPEHHIO NPEHMYLIECTBA BHEIPEHUS
OMOJIpEeHaKHOM CHUCTEMBI B YCJIOBHSAX IOpoja M JIOXKAEBBIX CajoB B Oiaro-
yCcTpolcTBe 4acTHBIX ycaneb. [Ipemmaraemast cucreMa akTyalbHa, TaK Kak
CITy’KHT CPEJICTBOM OOpPBHOBI C 3arps3HEHHEM PEK, 03€p U BOTOEMOB.

IIpoBenena oleHKa acCOPTHMEHTAa PACTEHHH, MPOU3PACTAIOIINX Ha IPH-
OpeXHBIX TeppuTOpHAx T. ToMcka. OTH pacTeHHs] BECTECTBEHHBIX YCIOBHUSIX
YCIICIITHO TPOU3PACTAIOT B MECTaX IOBHIIICHHON BIAXXHOCTH, a CIIEIOBATEIb-
HO, MOTYT OBITh IPUMEHUMBI 11 (OPMUPOBAHUS HOXKACBOTO cana. beumm 00-
CIIeZIOBaHBI POIHUKH, Oepera TOPOACKHAX 03ep, 3a00JI0YCHHBIE MECTHOCTH. BhI-
JIa CIIPOEKTHPOBaHA MOJIEIH JOXKAEBOTO cajla Ha YaCTHOM YJacTKe.

HccnenoBanue 1moxasano, YTO JIOXKAEBBIE Cajibl CIOCOOHBI MUHUMH3HPO-
BaTh Harpy3Ky Ha BOJOEMBI, COOMpas MaKCHMMaJIbHOE KOJMYECTBO BbINaAal0-
IIAX OCA/IKOB C KPBIII JIOMOB U MPOE3KUX YaCTEH, TEM CaMbIM 3aIlXIIAs OT 3a-
rpsi3HEHUS BoJI0eMBl. JlosKaeBbIe caibl He TPEOYIOT OOJIBIIEro 00CTyKUBaHHS
9YeM CTOYHBIC KaHAIHM3AIUH, HO MPH 3TOM YBEIHMYUBAIOT MPOICHT PACTHTEIIb-
HOCTH B TOpPOJICKOMH cpenie.

Hayunsrit pykoBomuTens — KaHI. apxuTekTypsl, goteHt O.C.Boponuna
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MEPCIIEKTUBBI PA3BBUTHUS JIAHAIIA®THOIO TU3AMHA
B YCJIOBUSIX KPAMHEI'O CEBEPA

B.H. SAnpeesa
yadreeva.vika@mail.ru

VYpbanmzanus paitonoB Kpaitnero CeBepa Bener kK HEOOXOIUMOCTH Oojee
TIIATEIBHOTO U3yYCHUS MPUPOTHO-KIMMATHICCKUX YCIOBHM, B CBSI3U (HOPMHU-
poBaHHEM 3armpoca Ha (opMHpOBaHHE KaueCTBEHHOH, 01aroycTpoeHHOH cpe-
IIbI ¥ pBIHKA JIAHAMAPTHOTO JU3aifHa.

Hama paGora mocBsimieHa aHaTU3y COCTOSHHS PBIHKA JaHAMA(PTHOTO M-
3aliHa B SIKYTHHM W TIEpPCIEKTHB BeAeHUs NaHamadTHeIX pador Ha KpaitHem
Cesepe. [TokazaHo, 4TO JaHHBII PETHOH XOTh M 00JIaaeT KpaiHe crenrpude-
CKMMH KIMMAaTHYECKUMH YCIOBHAMU JUISI PeaTM3aliy TPATUIIMOHHBIX ITOIXO0-
JIOB B O3CJICHEHWH, TE€M HE MEHee, NMEET Pa3BUTYI0 SKOHOMHYECKYIO0 0a3y |
CIIPOC Ha 3TH BHUJBI PadoOT.

B pamkax wuccienoBaHUs TIPOBEICHO 30HUPOBAHHE OOMIMPHBIX IIPO-
CTPaHCTB CEBEPHBIX PETUOHOB B LENAX 3€JIEHOIO CTPOUTENBCTBA, CHAEIAH
CPaBHUTENbHBIN aHAIN3 OCHOBHBIX BUJOB ApeBecHbIX nopoa Kpaiinero Cese-
pa u cpeaneit nosocsl Poccuiickoit @enepanuu. M3yuen Bonpoc KyJIbTUBHPO-
BaHMs MHTPOJYLEHTOB. Pa3paboTaH acCOpPTUMEHT APEBECHBIX PacTeHUH, pe-
KOMEHIyeMbIi Jisi o3eneHeHus: Ha Kpaitnem CeBepe, BKIIOYAIOMUN B ceOst
6onee 180 BuaoB pactenuii. Bo dmope npeBecHBIX pacTeHuit SKyTHH TOCTION-
CTBYIOT TaKH€ CEMEWCTBA KaK COCHOBEIC, MBOBEIC, PO3OBHIE, OEPE30BBIC M Be-
PECKOBBIE, UTO HAIVISIIHO OTPA)KaeT 3BOJIIOLIMOHHBIM IyTh aJalTallly ApEBec-
HBIX paCTEHUM K KIMMaTUYECKUM YCIOBHUSIM YETBEPTHUYHOI'O NIEPHUO/A CEBEPO-
Boctoka EBpasmm. IlokazaH mporecc 03elIeHUTENBHBIX padoT, pa3paboTaHBI
0coOble KOMITO3MLIMOHHBIE MPUEMBI, KOTOPbIE UMEIOT 3HAUYCHHE MOCTOSHHBIX
CHEr03a/Iep>KUBAIOIUX YCTPOUCTB.

HccnenoBanue mokasano, 4TO HEOOXOAMMO BBIpAIIMBATH MTOCATOYHBIA Ma-
Tepuall Ui 1efied o3eseHeHus: HemocpeacTBeHHO Ha Kpaitnem Cesepe, uc-
MOJIb3ysI MECTHBIM CEMEHHON M BEreTaTUBHBIM MaTepHan Uil pa3MHOXKEHHS.
Kpome Toro, Ha OCHOBE MOJYYEHHBIX PE3yJIbTATOB CTAJIO BO3MOXKHBIM YTBEp-
XKJICHHUE, YTO JTaHAMAPTHEIA Tu3aiiH B SIKyTHH TECHO B3aMMOCBS3aH C dTHHYE-
CKOI TEMOH.

Hayussrit pykoBomuTens — KaHA. apxuTekTypbl, qoueHT O.C.BoponnHa
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ITOYBOBEJIEHUE U 3KOJIOT'UA I1IOYB

HEKOTOPBIE CBOVICTBA MOYB ITPUITOCEJKOBBIX
KE/JIPOBHUKOB HA PA3HBIX CTA/IMSIX BHOTEHHBIX
CYKLIECCHI1

M.T'. KapmazoBa
marinakarmazova@list.ru

[TouBBI KEIPOBHHUKOB, KaK MPABHIIO, OTIIMYAKOTCS PBIXIBIM CI0KECHUEM
BEPXHHUX TOPHU30HTOB U BBICOKUM cojiepxaHueM rymyca. CocrtaB U cBOICTBa
MOYB ONPEACISIIOT YCTOWYMBOCTh M MPOJYKTHBHOCTh KaK HANIOYBCHHOTO IO-
KpOBa, Tak M JpeBecHOTO sipyca. OOecrmeueHHOCTh BBICOKUM COJEpIKaHUEM
MOYBEHHOT0 OPraHWYECKOrO BELIECTBA WIIM IyMyca 00yCIIOBIIEHa OOraTCcTBOM
PACTUTENBHBIX COOOIIECTB, a TaK)KE BBICOKOW OMOJOTHYECKOW aKTHUBHOCTHIO
MOYB.

Pabota mocBsmieHa OIeHKe BIMSHUS OMOTEHHBIX CYKIIECCHI Ha Hanboliee
MOOWJIbHBIC TTOKA3aTeN MOYB, a Takke (aKTOPHI M MPOIECCHl MOYBOOOPaA30-
BaHMs, U3MEHSIOIIMECS B XOJIE €CTECTBEHHBIX IPOIECCOB 3BOJIIONMH JIAHI-
madra. OObEKTaMU HCCIICAOBAHUNA SIBISIFOTCS TOYBBI, 3aXBATHIBAIOIIUE JIO-
KaJbHBIC YYaCTKU FOXKHO-TACKHON MOJ30HEI B IpejesiaXx ['yOMHCKOro Keapo-
BOro MaccuBa ToMcKkoit 00acT.

[IpoBeneHHbIC HCCICIOBAHUS TOKA3aIIH, YTO PEAKIUS CPEIIbI UCCICAYEMBIX
MTOYB U3MEHSIETCS OT BEPXHUX TOPU30HTOB NPOQHIIeH K HIDKHUM OT cllaboKucC-
JIOW K HEUTPATLHOM, 9YTO 00YCIOBICHO 0COOCHHOCTSIMH JTUTOJIOTHH.

CopeprkaHre IOYBEHHOTO OPTaHMYECKOTO BEIIECTBA BAPBUPYET B JOBOJB-
HO IIMPOKOM JAuamna3oHe. MakCUMyM coAepKaHUs MPUYPOUeH K BEpXHEH da-
ctu npoduis (ot 1,86 1o 4,32 %) u cBA3aH ¢ OOraTCTBOM PacTUTEIHHOTO IT0-
KpPOBa U MHTEHCHBHOCTHIO €KETOJHOTO MPHUBHOCA W TYMHU(DHUKAIIMA MOPTMAC-
cbl. BHM3 10 mpoduitio coseprkanue MOYBEHHOIO yIlepo/ia 3KCIOHEHIIUATIBHO
yOBIBaCT, M yXKe B WJUTIOBHAJIBHOM YacTh npoduis He npesbiniaet 0,3 %.

Takum 00pa3om, OMOTEHHBIE CYKIIECCHH U ITOCIIeIOBaTeNIbHAs CMEHa pac-
TUTEJBHBIX aCCOIMAIMK CIIOCOOCTBYET W3MEHEHHMIO HauOonee JaOMIbHBIX
CBOMCTB MOYB, Yepe3 yBeIHYEeHHE OOIIEro 3amnaca OpraHn4eckoro yriepoja Ha
(dhone MHTCHCU(UKAIIUK TPOLIECCOB €ro JCCTPYKIUHU, TyMU(DUKAIIUN U MHUHE-
pam3anmm.

Hayunsrit pykoBomutens — ct. npenogasarens A.H. Hukudopos
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CPABHUTEJIbHASI XAPAKTEPUCTHUKA CIIOCOBOB
YTHJIN3AIIMA HE®TECOJAEPKAIIMX OTXOJ0B B YCJIOBUSIX
3ANIAJITHOM CUBUPH

A.T. Kakunnosa
Aika_zhakiinovaOO@mail.ru

Hedrenuramer (HIL) — 370 crosxHBIE PU3UKO-XUMHUYECKHAE CMECH, KOTOPBIS
COCTOSIT U3 He(PTENMPOIYKTOB, MEXaHUIECKUX TpHMeceii U Boabl. Mcmonp3oBa-
HHE OTXOJOB B KAQUECTBE BTOPHUYHBIX MPOAYKTOB MEPEpPaOOTKU SBISCTCS MPU-
OPUTCTHBIM HAIIPpaBJIICHUEM, TaK KaK HE TOJIBKO IO3BOJIAACT COKPATUTH HETa-
TUBHOE BO3/ICHCTBHE Ha OKPYKAIOIIYIO CPEy, HO U 00ECIeUUTh PalOHAab-
HOE HMCIOJIb30BaHUE MPUPOTHBIX PECYPCOB.

Pabota nocasieHa mpodieMamM nepepabOTKU 1 BBIABICHUIO Hanboiee 3 -
(exTHBHOTO crocoba YTHIM3alUH He(TEeCOAepKalMX OTXOJO0B B IpeAenax
3amagnaoit Cubupu. B HacTosmee BpeMs, B YMCIIe pa3IHIHBIX CIIOCOOOB yTH-
IM3anuu  HedTecomepKalMX — OTXOIOB  (MEXaHH4YecKoro,  (H3HKo-
XMMHUYECKOTO, XUMUYECKOTO, OMOJIOTMYECKOr0), IUPOKO HCIIOIB3YyEMbIM SIB-
JSIETCS] TEPMHYECKHUI METOI.

OOBeKTaMH HCCIIeIOBaHUS SIBJIAIOTCS TEXHOT€HHBIE TPYHTHI, MOJTyYeHHbIE
npu cxxuranuu HedrenulamoB npu temrmeparype 900°C B newax Y3I-1M n
O0TOOpaHHBIC HA TEPPUTOPHUH He(PTEAOOBIBAIOIINX MECTOPOXKIACHUN B TIOJ30HE
ceBepHoOi Tairu. [lpu 3ToM conmepkanne HePTH M HEPTEIPOIYKTOB B UCXO-
HOM CBIph€ He MpeBbImano 16 %.

PesynbraTel mabopaTOpPHBIX aHAIN30B (TpaHylIOMETpHUYecKuid cocta, pH
BOJIHOW BBITSDKKH, coaepikaHue ooMmeHHBIX Ca m Mg, BIakHOCTB, He(hTepo-
ITyKTHI), BBITOJTHEHHBIX B cOO0TBeTcTBUU ¢ [[OCTamu, CBUAETENECTBYIOT O TOM,
YTO 3TH TPYHTBHI MOTYT UCIIOJIB30BATHCS P 3aCHINKE JIOPOT, B CTPOUTEIBHBIX
LENsiX, a TAK)KE MTPH IPOBEAECHUH OMOJIOIMYECKOro 3Tarna peKyabTuBanuu. I1pu
HEJIOCTaTKe HEOOXOINMBIX AJIEMEHTOB ISl OMOPEKYIbTHBAIMN, PEKOMEHIYET-
cs1 100aBIJIATh OpPraHUYECKHE W MHHEpPAIbHBIE YIO0OpEHUs], KOJIMUECTBO KOTO-
PBIX ONpPENeNsTCs C y4eToM (haKTHYECKOTO COJIEp )KaHHsI OCHOBHBIX BEILIECTB B
TEXHOT€HHOM I'DYHTE.

Hcxons w3 pe3ynbTaToB HCCIENOBAaHUS, MPH COONIONCHUH TEXHOJOTHH,
TePMHUYCCKUHA METOJ] MOXXHO PEKOMEHIIOBATh [UI YTHIIM3aIMK HedTecomep-
JKAIUX OTXOJOB B YCIOBUAX 3anagHoit Cuoupm.

Hayunsrit pykoBomuTens - A-p 6uoi. Hayk, mpodeccop. B.I1. Cepeanna
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TPAHC®OPMAIIUS CBOMCTB AJITFOBUAJIBHBIX ITOYB
B YCJIOBUSAX JTOKAJIBHOI'O 3AT'PA3BHEHUSA HE®TBHIO

M.M. JlobanoBa
jdi.pes@rambler.ru

Kaxxprii Tox B MUpe Ha pa3HBIX HPEATIPUATHAAX JOOBIBAIOT Oosee 4 Mip/.
TOHH chIpoil He(TH. B mporecce ee noOBIYH, MOCIEnyIOmEeH mepepadoOTKU U
MEPEBO3KU CIICIUATIFHBIM TPAHCIIOPTOM WIIH TI0 TPYOONpPOBOJAM, B IOYBY U
BOJY momaaaeT 10 45 miH. ToHH HeTi. Hambomnee omacHBI pa3muBBl HEPTH B
HaBO}IKOBO-HOI\/’IMeHHBIX KOMILJIICKCax.

Ienpto naHHO# pabOTHI SBIIAETCS U3yUCHNE BIUSHHUS aBapPHUHHOTO pasfBa
He()TH Ha CBOMCTBAa aJUTFOBHAJIBHBIX MOYB B Mperenax Baxckoro HedTSHOTO
Mectopoxxaenus (Xantsl-Mancuiickuii AO). B HacTosimee BpeMsi B 3TOM pe-
THOHE, OTHOCSIIEMCS K TaeKHOM 30HE, T0OBIBacTCsA 0K0JIo 65 % o0miero 00b-
eMa poccuiickoil HeTu. HemocpencTBeHHBIM 0OBEKTOM H3YYEHUS TOCTYKUI
aBapUiHBIN pa3uB He()TH HA OJHOM U3 YYaCTKOB MeCTOpoxAcHUs1. DoHOBOU
MOYBOY TIOCITYKWJIa He3arpsi3HCHHAS aJUTFOBHATIbHASI CEPOTYMYCOBasi THITHYHAS
OeckapOoHaTHAs TITyOOKO OTJIEeHHAsI CyIIecYaHasl II04Ba.

Y CTaHOBIICHO, YTO B YCJIOBHUSAX CYIEPAKBAIBHBIX JIAHAMA(PTOB UHTCHCUB-
HBIIl TEXHOTEHHBIH TOTOK He(TIHBIX yrieBogoponos (HYB), npucymmuii aBa-
pHsIM HEe(TETIPOBOIOB, OKA3hIBACT MaKCUMAaJIbHOE HETAaTHBHOE BO3/IEHCTBHE HA
MTOYBEHHBIA TTOKPOB, 3arps3HEHUE KOTOPOTO TAK)KE OIMOCPETOBAHHO BIHMACT Ha
COCTOSIHHE THAPOJOTHYecKoi ceTu. Vcciemyemple IOYBBI, HOIBEpPIKCHHBIC
(HYB) xapaktepu3yroTcsl CpelHel cTeneHblo 3arpsisHenus (cBbime 5000 mr/
KT ITOYBHI). Pe3ynpTaTel aHATN30B BOJHOW BBITSIKKH CBHAETEIBCTBYIOT O TOM,
YTO T0 BEJIMYHMHE CYXOro octarka (2,26 % smunentp pasnmsa) u (1,19 % me-
pudepust pa3nuBa) HedTe3arpsA3HECHHBIC aJUTFOBHATIBHBIC IMOYBBI XapaKTePU3Y-
IOTCSl KaK CHJIBHO3ACOJICHHBIC C XJIOPHUIHO-CYIb(aTHO-HATPUECBEIM THUIIOM 3a-
COJICHHS W BBICOKHM COJICPYKAHMEM TOKCHYECKHX COJICH, YTO SIBISCTCS
HaYalbHBIM MPH3HAKOM TPOSIBICHUS MPOIECCa TEXHOTCHHOTO TaJoreHe3a, He
CBOWMCTBEHHOTO ITOYBAM T'YMHUJHBIX TeppUTOpHil. TakuM 00pa3oMm, ayuTIOBU-
aJbHBIC TOYBBI, HAXOCh B MOHMKCHHBIX 30HAX JAHIIIA()THO — TEOXUMHYC-
CKOM CHCTEMBI, TTOIBEPIKEHBI HanOoJIee CyIeCTBEHHBIM TPAaHC(POPMATHOHHBIM
M3MEHEHHUSAM MX CBOWCTB moj BozaeiictBueM HYB u mostomy HyxJaroTcs B
PEKyIbTHBAIIH.

Hayunsrit pykoBomuTens — a-p 6moun. Hayk, npogeccop B.IT. Cepennna
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PEAKIMS TECT-PACTEHUM HA 3ATPSI3BHEHUE HE®THIO U
HE®TENNPOAYKTAMM B YCJIOBUAX MOJAEJBHOI'O
SKCIIEPUMEHTA

A Mumuza
Ms.december@bk.ru

3arpsi3HEHUE MPUPOAHON CPeIbl HEPTHIO U COMYTCTBYIOIINMH 3arps3HUTE-
nsMHu siBIseTcs mpobiemoii B KOxkHO-KaszaxcTanckoit o0macty, T.K. Ha TeppH-
Topuu T.IIBIMKEHT HaxXOWTCSl OAMH W3 BEAYLIMX HedTernepepadaThIBAOIINX
3aBoioB B Kaszaxcrtane. Bricokas Temmeparypa B peTrHOHE SBISETCA CTpecc-
(haKTOpPOM TIPH ONPEAETCHUN TPHEMOB PEMETHAITIH.

Lenbto paboThl ABIIETCS M3yUeHHE (PUTOTOKCHYHOCTH MOYB C HCIIONB30-
BaHHEM TecT-pacTeHuil. B kadecTBe puTOMHAMKATOPOB OBUIH B3ATH (Pacoiib
kpacHas Phaséolus vulgéris u stamens noceBHoit Hordéum vulgare. [lns ompe-
JIEJICHUs BIMSAHUS Pa3NUYHbIX /103 HEPTH U HE(PTEIPOIyKTOB HA IIPOpACTaHNE
CeMsIH M Pa3BHUTHE PACTEHUH ObUI NPOBEAEH BETCTALIMOHHBIN ONBIT B 3-X I10-
BTOPHOCTSX 10 cxeme: 1 — koHTpous; 2 — HedTh (B no3ax 1, 3, 5 %); 3 — nu-
3epHOE TOIIMBO (B A03ax 1, 3, 5, 7 %); 4 — 2 Buna Oenzuna AN-80 u AU-92
(8 mozax 0,5, 1, 3, 5 %). B xauectBe cyOcTpata BEIOpAaH BEPMUKYJIHUT — IPHU-
POIHBIH MHHEpall, IIMPOKO HMCIONB3YEMBIH B 11000HOTO pojia MCCieI0BaHHU-
X, O7aromaps Xopomum arpou3nIeckuM cBoiHcTBaM. B ombiTe mcnonb3oBa-
Ha He(THh KymMKombckoro MectopoxkaeHus (Ke3putopauHckas 00J1acTh), KOTO-
pas moctymaet ais nepepabotku B IlIeivkenTckuit HIT3.

VY CcTaHOBIIEHO, UTO PEAKIMs PACTCHUH Ha 3arpsi3HEHHE HEOJHO3HAYHA, 3a-
BHCHT OT XapaKTepa U KOHIIEHTPAIUH 3arpsA3HSIONIETO areHTa. DKCIICPUMEHTHI
MOKa3aly, 4TO IO CTENEHH TOKCHYHOTO ACHCTBUS HE(PTEHPOIYKTHI MOXKHO
PAacIIOIOXUTh B NOPSIKE YOBIBaHUS CIEAYIOUIMM 00pa3oM: He(hTh — OEH3UH —
JIM3eNbHOE TOILIMBO. TeMHble Gpakiyy HePTEIPOAYKTOB B KOHLEHTPALUH 10
3 % oKa3bIBAIOT CTHMYJIMpYIOIEE BIMSHIE Ha Pa3BUTHE MOP()OMETPUIECKUX
nokasatesiel pactenuii. [locreneHHoe NOBBIIEHHE KOHIIGHTpanuu HedTenpo-
JTYKTOB TIPUBOJUT K MHIMOMPOBAHUIO Pa3BUTHsI PACTEHUH, a B JajbHEHIIEM K
rudenn. CBeTiible (pakiuy HEPTENPOIYKTOB OKa3bIBAIOT OOJee OCTPOE TOK-
CHUYECKOE JIEMCTBHE HA BCE BUABI pACTEHUI.

Hayusnsrit pykoBomuTens — a-p 6umon. Hayk, npodeccop B.IT. Cepennna
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MUKPOILJIACTUK B ATPOTEHHBIX CEPBIX JIECHBIX IOUBAX
TOMCKOI'O PAMOHA

K.B. Pyukuna
Ruchkinakristina99@mail.ru

MUKpOIIJIaCTUK — 3TO KPOIICYHBIE KYCOYKH IDIACTHKA, [UIMHOW MEHee
5 mMm. M3ydeHne MUKpOIUTACTHKA Ha JAHHBIA MOMEHT SIBIISICTCS aKTYaJbHBIM,
MOTOMY KaK, MHKPOIUIACTHK IIPU3HAH HOBBIM 3arpsA3HUTENICM OKpYKaromen
CpeIsl BO BCEM MHpE, OH MPOHHUK M MPOJIOIKAeT MPOHHUKATH, JaKe B CaMbIe
OTNIaJICHHBIE YTOJKY HAIlleH TUTaHEThI.

CTpeMUTENbHBIA POCT WCCIIENOBAaHUI MO OTCIS)KMBAHUIO MUKPOILIACTHKA
B OKPYXAIOIIeH cpee BBISBHI OTPOMHOE €ro KOJIMYECTBO HE TOJBKO B OKea-
Hax, peKax W 03epax, HO W B MOYBE, a TAK)KE B KPYIHBIX U MAJIIX OpraHU3Max
0 BCEMY MUDY.

OnHako Ha JaHHBIM MOMEHT OOJIbIIIE BHUMAaHUS YIEISIIOT H3yYEeHHIO MHUK-
pOILIaCTHKA B BOJHBIX U BO3JYLIHBIX CPellax, a M0 €ro COAECP aHHUIO B IOYBE U
BIIMSTHUIO Ha MOYBEHHbIE MUKPOOPTIaHW3MBI U PACTEHMs CYLIECTBYIOT JIMIIb
€IMHUYHBIC UCCIICIOBAHUS.

BaxHO OTMETHTB, YTO JAHHBIX MO KOJIHYECTBY U (hOPME MHUKPOILIACTUKA B
arporieHo3ax TOMCKOI 001acTy, B HACTOSIIEe BpeMs, HE CYIIECTBYET BOOOIIE.

OOBEKTOM HAIIETO WCCIICJIOBAHMS SBJISIIOTCS arpOTreHHBIC Cephble JICCHBIE
mouBbl ToMmckoro paiioHa. OCHOBHAs IIeb HAIIErO WCCIEAOBAHUS — OIpeJe-
JIEHUE YaCTHUI] MUKPOIIIACTHKA, HX KOJIMIECTBa, (OPM M XUMHUYIECKOTO COCTaBa
B arpornoyBax.

B uccnenoBannu Oblla UCTIONB30BaHA METOJUKA OMPEIEICHHS YaCTHI] IO
aQHAJIOTHH C METOJUKOMN MX OTPEIeTICHHUS B TOHHBIX OTJIOKCHHSIX.

CyTh METOAMKH 3aKJII0YaNach B TOM, YTO ¢ momouisio cojeit NaJ u NaCL
MOYBY Pa3AeIsLIU 1O TIOTHOCTH, nobaBisiii HoO Aiist OKHCICHUST OpraHuKH, U
BepxHIOK (a3y GUIbTPOBAIM MOJ BAKYyMOM Yepe3 OKpAIIeHHBIH (QUiIbTp C
nuameTpoM mop 0,45 MKM U1 JanbHENIIEr0o MUKPOCKOITMYECKOTO HCCIIe10Ba-
HHSL.

B pesynbraTe 3KcrnepuMeHTa ObUIM BBIJCICHBI YacTHI[l MHKPOILUIACTHKA,
oTpenieNieHsl uX (hopMa U KOJMIECTBO B IIepecUeTe Ha IJIOIA b,

Hayunsrit pykoBomuTens — kaHa. 0uon. Hayk, gorent O.0. Mep3isakos
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BJIMSAHUE MHOI'OJIETHET'O UCITIOJIB30BAHUSA
HA OCHOBHBIE CBOMCTBA CEPBIX JIECHBIX [IOYB
TPYBAYEBCKOI'O INTOMHUKA (TOMCKAS OBJIACTD)

E.B. Y aexronn
lenaydekull @gmail.com

U3ydeHre U MOHHUTOPHHT BO3/IEJIBIBAEMBIX TIOYB SABJISAETCA HEOOXOIMMOMN
COCTABJIAIONIEN BEJEHHS CENBCKOTO XO3SHCTBA, OCOOEHHO HA TEPPUTOPHH
TIO/ITAT !, T/I€ BBIPAIIMBAHUE MHOTUX KYJIBTYp TPeOYeT 3HAUNTENBHBIX 3aTpaT
Ha CO3aaHUC OIITHMAJIbHBIX yCHOBI/Iﬁ IJIA UX IIpou3pacTaHus. HonyquHBIe B
XOJIe HAIIEro HCCIIEJOBAHUs JaHHbIE MO3BOJAT OLEHUTh arpo-(Qu3uKo-
XUMHYCCKOEC COCTOSHUEC BO3CJIBIBACMBIX IIOYB pr6aquCKOFO IIMTOMHUKA U
BBISIBUTH CXOJICTBA W pas3jindvsd B UX CBOMCTBAx C OESJIMHHBIMU W 3AJICKHBIMHA
aHanoramu. OOBEKTOM HCCIIEIOBAHUSI BBICTYIIHIIM arpocepble JIECHBIE MOYBHI,
KOTOPBIC UCTIOJIB3YIOTCA C LEJIBIO IMOJTYUYCHUA KYJIbTYPHBIX IPEBECHBIX ITOPOI.

OCHOBHOH LENBIO MCCIIENIOBAHNS SBIISIETCS M3YUEHUE BIIMSHUS BO3JIENbIBA-
HHsI arpoCEpPBIX MOYB HA U3MEHEHHE MX arpOXMMMYECKUX CBOHCTB. Tak, Hamu
ObUIH 3aJI0KEHBI CEPUM PA3PE30B, MPEJICTABIAIOIMX COOOM HECKONBKO KaTeH,
OTJIMYAKOIIUXCSA MEXTY COOOM MO MHTEHCHBHOCTH M BPEMEHH BO3JIEJIBIBAHUS.
U3yueHune TOYB MPOBOUIIOCH TIPH MOMOIIH MOPPOMETPUIECKUX CPABHUTENb-
HO-TeOrpaUIECKUX, a TAKIKE XUMUKO-aHATHTUIECKUX METOIOB.

B pe3ynbTare MPOBEIEHHOTO HCCIEN0BAHUS YCTAHOBIIEHO, UTO Ha 3aJIekKax
II0 CPABHEHUIO C BO3/IEJIBIBAEMBIMHU MI0YBAMH B TYMYCOBOM TOPU30HTE A yBe-
JIMYMBAETCS JIONISl aTPOHOMUYECKH IEHHBIX arperaToB, BO3PACTAET MX BOJO-
IIPOYHOCTb, YBEJIMYMBAETCS 00IIast MOPO3HOCTh. TaKKe HA 3aIekax yBeIHd H-
Baerca cymma Ca?" m Mg?!, Bo3pacTaeT €MKOCTh KaTHOHHOTO OOMEHa, 4To
OJIarONPUATHO CKAa3bIBAETCS HA CTPYKTYPE TOYB.

Ha ocHOBaHMM TOJIyYEHHBIX JIAHHBIX YCTAHOBJIEHO, YTO JJIsi aKTHBHO BO3-
JIENBIBAEMBIX TOYB XapPaKTEPHO MPOTEKAHME JErPajalliOHHBIX MPOIECCOB.
U36exarh JaibHEHNIYIO0 ErPaJIAlMI0 arPOCEPBIX TIOYB MO3BOJIAT PsiJL MED: M3-
BECTKOBAHHE JUISl CHWIKEHMS KHCJIOTHOCTH TIOYB, MYJIBUMPOBAHUE, A TaKKe
BHECEHHE MHHEPAIbHBIX W OpPraHW4ecKux ynoOpenuil. ['myOokas Bcnamika
TO3BOJIUT Pa3PyIIHMTh TOANAXOTHBIH YIUIOTHEHHBIH TOPH3OHT, TEM CaMbIM
YIJIYUIIHE BOJHO-BO3/IyIIHBIA PEKUM B TIAXOTHOM TOPU30HTE.

Hayunslit pyxoBogutens — accucteHT 1.B. Kpuukos
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U3MEHEHHUE CBOMCTB MOA30JIMCTHIX TOYB 30HbI
ABAPUMHOI'O HE®TSIHOI'O PA3JIUBA (3ATIATHASI CUEHUPbD)

M.C. ®enorosa
ffmsxx@gmail.com

Ha teppuropun Poccuiickoit ®enepaunu cymMmapHast IIIOIIa b 3arpsi3HEH-
HBIX He()ThIO W HEPTENPOIYKTaMH 3eMenb cocTaiseT oosee 70 Thic. ra. Oc-
HOBHasl MX IOJIs NpuxoanTcs Ha 3amanHyio CuOups, sSBIAIONIEHCS HEHTPOM
He(TsIHOI nmpoMeinuieHHOCTH Poccuu. 31eck qoOsIBaeTes okoo 65 % obmero
o0BpeMa otedecTBeHHOH He(hTH. B cpennem, 2 TOHHBI He()TH BBIBOJIAT U3 CTPOS
1000 m> moussl. IIpu nonaganuu He)TH B MMOYBY IIPOUCXOAT 9AaCTO HEOOpa-
TUMBIE U3MEHEHHSI OCHOBHBIX CBOWCTB, a MHOT/IAa CYIIECTBEHHAs MEPEeCcTpOiKa
Oy(hepHBIX TOYBEHHO-TEHETHUECKUX CHCTEM.

OOBEKTOM HM3Y4YCHHUS TOCTYKHJI aBapUHHBIA pa3iuB HEPTH HA OJHOM H3
ygacTkoB B mpenenax CoBETCKOro He(TSIHOTO MecTopoxaeHus. DoHOBOH
MOYBOM MOCIY)KHMIa HE 3arpsA3HEHHAas MENKOMOJ30JUCTas WILTIOBUAIBHO-
JKeJle3ncTas IecyaHas mousa. B xoze pa®oThl ObIIM OmpesiesieHsl OCHOBHBIC
Mopdostornyeckue u (QU3NKO-XUMHYECKHE TOKa3aTeln M0YB, IPaHyJIOMETPH-
4EeCKMH COCTaB U NPOBEJECH aHAIU3 BOJHOM BBITSDKKM. BBIABIEHO, YTO MOY-
BEHHBIE TOPU30HTHI MOABEPKEHHBIC HE(DTIHOMY 3arpsi3HEHHUIO, TPHOOPETAIOT
XapaKTepHBIH MOPQOJIOTHYECKIH OOHK: MPUCYTCTBYET PE3KO BBIPAKCHHBIH
cnerudriaeckuil HeTSIHON 3amax, MacJITHUCTBIC M PalyKHbIE IUIEHKH I10 T'pa-
HSM CTPYKTYPHBIX OTACIBHOCTEH, yCHIIMBAETCS BBIPAXKEHHOCTh MPOIECCOB
oryieeHUs. ['paHyJIOMETpHYECKNI COCTAaB MO MEpE 3arpsi3HEHUs] HeTHIO yTsI-
KEJIETCS, YBEININBACTCS 00IIIee KOINIECTBO (PU3UUECKOI TIIHHBL, BO3PACTAET
comepkanue yriepoaa, cymmbl oomennsix Ca?* m Mg?t, mpu 3HAUMTENTBEHOM
yMeHbIeHnu copepxkanus H™ u AP*. Tlpoucxoaut capur 3nauennii pH B me-
JIOYHOH TarnasoH.

3arpsi3HEHUE TUIACTOBBIMH BOJAMH — ITOCTOSHHBIMU CITyTHHKaMH He(TH,
NPUBOAMT K CYIb(aTHO-XJIOPHAHO-HATPUEBOMY 3aCOJIEHUIO (JOHOBBIX MOYB CO
BCEMH BBITEKAIOIIMMH HETAaTUBHBIMH ITOCJIEICTBUSMH (TEXHOTCHHOE OCOJIOH-
LIeBaHUe, TEeXHOTeHHbII ranorenes). TakuM oOpa3om, B cdepe BIMSHUS MOTO-
KOB HE(TIHBIX 3arps3HUTENICH NPOUCXOAUT 3aMEIICHHE HCXOIHBIX MOYB
YCTOWYMBBIMH TE€XHOT€HHBIMH MOAN(HUKALMSIMHU, YTO MPUBOJUT K IIIyOOKOMY
M3MEHEHHIO €CTECTBCHHBIX OMOIIEHO30B.

Hayunsrit pykoBomuTens — a-p 6moun. Hayk, npogeccop. B.I1. Cepenuna
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CEJbCKOXO3SMCTBEHHAS BUOJIOTrUsl

COAEPXAHHUE A30TA, POCDPOPA U KAJINSA B
BEPMUKOMIIOCTAX, IIOJTYUYEHHBIX ITPU TIEPEPABOTKE
JUCTOBOTI'O OITAJA

A K. T'opxoBeHko
nastya.gorkovenko@bk.ru

B skcnepuMeHTe OBUTH MOJYYEHBI BEPMUKOMITOCTHI U3 CMECEH BEPXOBOTO
Top(ha U IMCTOBOTO OMaaa OT TPEX BHUIOB JAPEBECHBIX PACTCHUMN: TOMOIb Yep-
HBIA, MBa JOMKas, Oepe3a moBucias. KOHTpOJbHBIM BapHaHTOM JJIs CpaBHE-
HUA CJIy)KI/IJ'[ BepMI/IKOMHOCT, HOquCHHBIfI U3 CMeEcu BerOBOFO Top(ba " KOH-
ckoro HaBo3a. O0miee cofepxaHue a3ora, pochopa 1 Kamust B BEPMHUKOMIIOCTE
Ha OCHOBe HaBo3a coctaBwio 1,5, 0,7 u 0,5 %, coorBeTcTBeHHO. COIepKaHue
a30Ta B BEPMHUKOMIIOCTaXx Ha OCHOBE JINCTOBOTO OMaja BapbUPOBAJIO B IUAara-
3oHe oT 1,2 mo 1,9 %. B BepMHKOMITOCTax Ha OCHOBE JINCTOBOTO OMajaa JaH-
HBIA TOKa3artenb Haxoawicsa B npenenax 0,3-0,5 %. Conmepxanue o01mero ka-
JUS B BEPMHKOMIIOCTE, MOJYYCHHOM M3 TOP(POHABO3HON CMECH, COCTABIIIO
0,5 %, B TO BpeMsl KaK JUIi BEPMHKOMIIOCTOB Ha OCHOBE JINCTOBOTO OIaja 3TOT
mokasarenb ObUT B 3—4 pasa Bbimie. [lorydeHHbIC TaHHBIC CBUACTEIBCTBYIOT O
BO3MOKHOCTH HCIIOJIb30BaHMS BEPMUKOMIIOCTA HA OCHOBE JICTOBOTO OMaja B
Ka4yecTBE yJOOpEHUsI B PACTCHHEBO/ICTBE.

Pe3ynbraThl HAIIKMX MCCIEIOBAHUN XOPOIIO COTNIACYIOTCS C JIMTEPATYPHBI-
MH JaHHBIMH, COTJIACHO KOTOPBHIM COZIEp)KaHUe OOIIEro a3oTa B BEPMHKOMIIO-
CTax, MOJIyYSHHBIX B XOJi¢ epepadOTKH KOHCKOTO HAaBO3a, BAPbUPYET B JHa-
nasone ot 0,5 1o 2,2 %, co cperHuM coaeprkanueM okoio 1,4 %.

Vcxons U3 MPOBEACHHON pabOThl, MOXKHO CICJIaTh BBIBOJ O IIEI€CO00pas-
HOCTH HCITOJIb30BAHMS BEPMUKOMIIOCTOB Ha OCHOBE JIMCTOBBIX OIAI0B TOTIOJIS,
UBBI B Oepe3bl B KAYECTBE OPraHOMHUHEPAIBLHOTO yIOOPEHUS B PACTCHHEBOJI-
ctBe. TlepcnekTHBOI MCCICIOBaHMIA SBIISCTCS PACHIMPEHHUE CIICKTpa U3ydae-
MBIX 3JICMCHTOB Ml/lHepaHbHOFO IIUTAHUA (Kaﬂbuﬂﬁ, Mal"Hldﬁ, MHKpOSJ'IeMCH-
ThI), KOTOPHIC MOXHO HM3BJICYb U3 JPEBECHOIO JIMCTOBOTO OMaja MyTeM Iepe-
pabOTKHU B BEPMUKYJIBTYPE.

Hayunsrit pykoBomuTens — kaHa. Onoi. Hayk, goreHT A.B. Kyposckwuii
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ATUYECKAS DKCHEPTU3A TEHETUUYECKHA
MOJIN®UILIMPOBAHHOM ITPOIYKIIMU B CEJILCKOM
XO3SMUCTBE

3.E. I'pubkoB
astratys@gmail.com

I'M-nponykuusi B CENbCKOM XO3SIIICTBE HMMEET HEOAHO3HAYHYIO peryTa-
IO, B TOM YHuCIe, Ha Tepputopunl P®. OcHOBOIl s 00IIECTBEHHOTO JIHIC-
Kypca SIBISIETCSI JBOMCTBEHHBIH XapaKTep CEJIbCKOXO3SIICTBEHHBIM 3THUKH, B
IpeaMeTHOH 061acT KOTopoi n Haxoautcs I’ M-mpoxykuus. B sTom uccie-
JIoBaHUU ObIIH paccMoTpeHsl: ctatyc MO B Poccuiickom obmiecTBe, 3THKO-
npaBoBble actiekTel [ MO u HaydHBIH B3I Ha MpoOiIeMy ¢ MO3UIMK MOJIe-
KYJISpHOI OHOJIOTHH.

Mmudonorngeckoe CO3HAHHE POCCHIICKOTO TOTPEOHTENsT HAMOJIHEHO
KpaliHe HeJICNbIMHU, IICEBJOHAYYHBIMU IIpencTaBieHus o ' M-npoaykuuu. I'ne
TeHbl MPEACTABISIOTCS CTPAIHBIMM MYTareHamu, HamnosHsoomumu ['M-
pacTeHus 1 COOTBETCTBEHHO BCIO NMPOAYKIUIO, IOJIy4aeMyto ¢ HUX. Takoe Mu-
POBO33peHHE YI00HO SKOHOMUYECKH ISl XO3SHCTB, MPOAAIOIINX MPOAYKTHI C
nmoMeTkoi «6e3 TMO» u «31mopoBas e1a»; YIEHBIX, 3aHUMAIOIIHXCS «ISPHBIM
nuapom» 3a cueT kputuku ['MO; KoMIaHuii, TpOAAIOIIUX Pa3IUYHbIE ECTU-
muael. [Ipu sToM KynbTUBHpyeTcs MHUG O TOM, YTO TIPH YIOTPEOJICHUH 3TOH
MPOAYKINH TOSBIITIOTCS PA3IMIHOTO poja 6ome3Hn. C TOUKH 3pCHUS MOJIEKY-
nspaolt 6monoruu I'MO He HeceT HHKaKWX Yrpo3 JJIS 3M0POBbS, T.K. T€H SB-
JISIETCSl YCIIOBHOM 0a30BOM eWHMIICH ISl COo3MaHus Oenka, KOTOPBI B CBOIO
ouepenp MpHUAaeT Kakue-mnbo cBoiicTBa pacTeHHio. HeT pasHUIBI MOSBUIICS
JIM JAHHBIM T€H IIPU IOMOIIM CIy4YalHBIX MyTalUi WM UCKYCCTBEHHBIM IIy-
TeM B pacteHnn. OH OyeT CIIY)KUTh KaK ONpPEACICHHBIH HHCTPYMEHT JJIS BbI-
MOJTHCHUS 3AJI0KCHHOW XapaKTePUCTUKU. B CBOKO odepens JOObIC OpraHnye-
ckue Monekyisl, nonagatonie B JKKT uenoBeka, mpeBpamatoTcsi B dJIEMEH-
TapHBIC KOMIIOHCHTHI, HE HECYIIIHE TEHETHICCKON HH(DOPMAIIHH.

Takum 00pa3oM, B HCCIICAOBAaHUH Pa3OUparOTCs QpyHIaMEHTAIbHEBIC MPE/-
CTaBJICHUsS] O CEIbCKOXO3IMCTBEHHOM 3THKE, B YaCTHOCTH AucKypc o I'M-
MPOAYKIINH, TIPH 3TOM TIPOBOAMTCS HAy4HO OOOCHOBaHHas 3amuTa [ M-
MIPOIYKIUH.

Hayunsrit pykoBomuTens — kaHa. 0non. Hayk, gonent A.B. Kyposckwuii
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®U3NO0JOTUSA PACTEHUM, BUOTEXHOJIOT U U
BUONH®OPMATUKA

BBEJAEHUE ASTRAGALUS ALOPECURUS B KIIETOYHYIO
KYJbTYPY

Cunp Ban
1905612992@qq.com

VYXyaluieHue yclIOBUH CYIIECTBOBAHHS PACTCHUM, YCHIICHHAs SKCIUTyaTa-
U KaK JUKOPACTYIINX, TaK U TUNIAHTAIIMOHHBIX PACTEHUH MPUBOISAT K BO3pac-
TaroneMy JAeGunuTy chipbs st (apMakonorud. Mcmons3oBaHue OMOTEXHO-
JIOTUYCCKUX METOI0B KYJIbTUBUPOBAHUA KIIETOK 1 TKaHEH paCTeHI/Iﬁ moMoraeT
CIIaCT OT YHHUYTOXCHUA PEAKHUEC MTUKOPACTYHINE PACTCHUSA, CUHTC3UPYIOIINE
HE0OXO0IMMBIE JUIS JKU3HEIEATEIHPHOCTH YeJIoBeKa BemecTBa. Kpome Toro, oHo
CITOCOOCTBYET CO3JIaHUIO CHCTEM C HEOOXOJMMBIMHU CBOWCTBaMHU. BBemeHue
HOBBIX BUJOB IMO3BOJIUT paCIMPUTL UCTOYHUKHU OMOJIOTHYECKN aKTHUBHBIX Be-
mectB. Pactenust poga Astragalus conmepkar OoraTeHImmii KOMIUIEKC OHOJIO-
THYCCKU aKTUBHBIX COCIUHCHUH: alTKAIOWIbI, (IaBOHOUJBI, TPUTCPIICHOBBIC
CATIOHUHBI, ()EHOIBHBIC KUCIOTHI U UX (PUPBI, KYMapUHBI, COJU TIUIUPPU3HU-
HOBOU KHCIIOTBI U JIp.

Ienpto Hariel pabOTHI SBIJIOCH MOJYYCHHUE KICTOUYHOW KYJIBTYPHI JICKap-
CTBEHHOTO pacteHus Astragalus alopecurus in vitro u ero MUKpOpa3MHOXKe-
HUE.

JocraTouno BaXHBIM (paKTOpOM IS MHAYKIMH KaJIyCOTeHE3a SBIISIIOCH
MEeXaHHYECKOe TOBpPEXKICHNE TKaHM dKCIulaHTa. OOpa3oBaHne Kajuryca 3aBH-
CeJIo OT pa3MepoB IKCIUIAHTA, WX CHEUU(PUIESCKON OpHUEHTAIH B MPOCTpaH-
cTBe M cooTHoIIeHus: 3k30reHHbIx ropmoHoB HYK u BAIl B nurtarensHOM
cpene. PazHbIe SKCIIIAHTEI UMENN CYIIECTBEHHO Pa3IMYaIONINecs CKOPOCTH U
BpeMst MHAYKIMH Kawtyca A. alopecurus. CKOpOCTh HHAYKIIUH KaJUTyca y ce-
MSIOJIEeH U THITIOKOTWIICH ObLTa 3HAYUTENBHO BHIIIC, YeM y KopHed. Cemsmonu
Y TUTIOKOTHJIM HAYaIH PACIIUPSTHCS Yepe3 5 JHEH mociae WHOKYIISALUH, TOTa
KaK KOpEIIOK Hayaja yToimaTses uepe3 10 aHel, 4To B HOCIEAYIOUIEM COpo-
BOJK/IaJI0Ch 00pa3oBaHUEM KaJlTyca.

MHUKpOKJIOHHPOBaHUE acTparaia MPOBOAMIN 33 CYET aBEHTHBHBIX MOYEK,
WHAYIUPOBAHHBIX B PAaHEBOM KaJUIyce Y OCHOBAaHUS MoOera, KOTOphIE IepeHo-
CHITM Ha TTUTATENBHYIO CPeIy Ul pereHepanny mooera.

Hayussrit pykoBomuTens — a-p 6uoin. Hayk, npogpeccop U.d. ['omoarkas
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JEMCTBUE MEJIATOHUHA HA PETEHEPALIMIO
MHUKPOKJIOHOB KAPTO®EJISA IN VITRO

B.H. Kononenko, M.K. Kagpipbaes
viktorya.kononencko@yandex.ru

Menaronus (N-aneTHiI-5-MeTOKCHTPUIITAMHUH) — OPIraHUYECKOE BEIIECTBO
MHI0JIbHON Tipupoabl. IlIMpoko u3BecTHO 00 €ro aHTHOKCHAAHTHBIX CBOM-
CTBaxX B Pa3IM4HBIX OpraHuU3Max. Bo3MOXHO, 3TH CBOWCTBa SBIAIOTCS HEOO-
XOAMMOCTBIO JJISl YCIEUIHOTO MPON3PACTAHUS PACTCHUH B HEOJIaronmpusTHBIX
YCIOBUSIX. MeENaTOHUH CTUMYJIUPYET Pa3BUTHE PACTEHUs, YBEIMYHMBACT €ro
MPOYKTHBHOCTh. OJIHAKO HEM3BECTHA POJIb MEJIATOHHWHA ITPU MHUKPOKIOHHPO-
BaHUH KapTodens. B cBs3M ¢ 3TUM 1eNbI0 UCCIIeTOBaHNS OBUIO U3yYeHHE BIIH-
SHUS MEJaTOHMHA Ha TPOLECChl pereHepalul MHKPOKJIOHOB KapToders
(Solanum tuberosum L.) ckopocnienoro copta Red Scarlett in vitro.

MHUKpOKIOHBI pacTeHWH KapTodens KyJIbTUBHPOBAIM HAa NUTATEIHHOU
cpene Mypacure-Ckyra 6e3 (KoHTpoib) U ¢ nobasienreM 0,1 HM MenaToHHHA
(ombIT), ipu Temneparype 22 °C, Ha CMEUIaHHOM O€JIOM CBETY C INIOTHOCTBIO
noToka nagaromux GoroHos ®AP — 200-230 MrMoIs/(M>¢), HOTYYEHHOM OT
JMOMUHECHeHTHBIX Jlamn GupM «Osram» u «Filips», B Teuenune 28 nneil. B
nporecce KyJIbTUBUPOBAHHUS OLICHUBAIIM BPEMSI MOSIBIICHNSI KOPHEH U pa3BUTHUS
MOYEK Yy MHKDPOKJIOHOB, a Takke MopdoreHe3 pereHepanToB. Ha ocHoBe pe-
3yJIBTATOB MCCIICAOBAHUS OBIIO BBISIBICHO, YTO B NMIPUCYTCTBUM MEIATOHUHA Y
MHKPOKJIOHOB paHbIlle Ha 1—2 CyTOK MOSIBIISUINCH KOPHU U YBEIMIHBAIOCh UX
KonmuecTBo. PopMupoBanue modera U3 MOYKH TaK )K€ MUMENIO MPEUMYIIECTBO
B MPUCYTCTBUM MEJIATOHHWHA. Y 28-THEBHBIX PACTEHUI II0J BIMSHHEM Mela-
TOHWHA YBEJIMYMBAJIACh ChIpas Macca KopHed Ha 15,45 % mo cpaBHeHHIO C
KOHTpoJIeM. Macca Ha/[3eMHOH 4acTH, KaK W IUIOIa/b JIMCThEB, TaK JK€ OKa3a-
Jack BbIie KoHTpoust Ha 92,15 % u 10,32 % cootBercTBEHHO. B TO e Bpems
AKTHBHOE HAKOIUIEHHE MacChl IIPUBEJIO K YMEHBILICHUIO JUIMHBI TIo0era u 4uc-
na apycoB Ha 16,67 % u 12,88 % coOTBETCTBEHHO.

Takum 00pa3zoM, HaAMU ITOKa3aHa Ba)KHAsh POJIb MEJATOHWHA B KOOPIUHH-
POBAaHUM MPOIECCOB pEereHepanuy MHKPOKIOHOB M POCTa PEreHEpaHToB S.
tuberosum copta Red Scarlett in vitro, 9To HeOOXOANMO YUUTHIBATE TIPU PETY-
JSIIUY MUKPOKJIOHMPOBAHMS KapToQes.

Hayunsrit pykoBomuTens — a-p 6moun. Hayk, npopeccop U.@. Iomopankas
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JEMCTBUE CAJIMIIUJIOBOM KUCJIOTHI HA POCT KJIETOYHOM
KYJbTYPbI SAUSSUREA ORGAADAYI IN VITRO

J.A. Matseiikuna, M.K. Kanpipbaen
dasha.matveykina@mail.ru

CanunuioBast KACIOTa (2-THApOKCUOCH30HAS WK (heHOTbHAS KHCIIOTa) —
SIBIISIETCSI SHIOTCHHBIM COeIMHEHHEM ()EHOJIBHONW MPHUPOIBI, YUaCTBYIOIINM B
MHIIyKIIM CUCTEMHOM MPHOOPETEeHHON YCTONYMBOCTH PAacTeHHI K BO30yuTe-
nsiM GoJIe3HEH M TOBBIIICHWH HPOIYKTHBHOCTH PacTeHHH depe3 yBeTHueHHE
pasMepoB mobera U KoJioca y 3J1akoB. MeHbIle CBEICHNH 0 MeXaHU3Max JIeil-
CTBHUS CAJIUIMIIOBOM KUCJIOTHI HA POCT KJIETOUYHOM KyJbTYphl pacTeHuil. B cBs-
3W C 3THM LENbI0 HANIMX HCCIEIOBAHMI OBUTO M3Y4YEHHE DPEryIALIHU pocTa
KaJUTyCHOM KYNBTYPHI Saussurea orgaadayi in vitro cCanuIIIOBON KUCIOTOM.

OO0BEKTOM HCCIEIOBAHUS CIYXHIN JBE KaJUTyCHBIE KYJIBTYPBI, TOIY4CH-
HBIE M3 CEMSAONEH M THUIOKOTWIEH IMPOPOCTKOB MHOTOJIETHETO pAacCTCHHUS
TOPBKYIIM opraajgai ceMm. Asteracea — S. orgaadayi. 11lupokuid crieKTp BTO-
PHYHBIX METa0OJIMTOB OOecIieunBaeT BakHOE (DapMaKOoJIOTHYEcKoe 3HauCHHE
JTAHHOTO BHJA.

B mpornecce skcriepuMenTa IpoBOAWIN CYOKYIbTHBUPOBaHNE KIIETOK KaJj-
amyca Ha 100 % nuraTtensHOM cpene Mypacure u Ckyra, cogepxameit 2.4-J1 u
6-BAIl, 6e3 (xontposs) W ¢ mobaBmeHueM 0,1 M caJMIUIOBON KHCIOTHI
(ombIT). Kammyc xynmpTHBHpOBaIN B TeMHOTE TpH BiakHOCTH 60—70 % 1 TeM-
nepatype Bo3xyxa 20-23°C. VHTEHCHMBHOCTh POCTa KaJLTYCHOH KYJIBTYPHI
OTIPEZICTISUTH TI0 N3MEHEHHIO MACCHI CBIPOTO M CYXOT'O BEILIECTBA B TeueHHE 28
CYTOK.

B pesymbprare mcciaenoBaHM OTMETWIIH, YTO KaJIyCHasl KyIbTypa, MOIY-
YeHHasl U3 DKCIUIaHTa TMIIOKOTHIIA, XapakTepu3oBajach 0osiee aKTUBHBIM PO-
CTOM, 4eM KyJbTYpa, NMOJyuYeHHas U3 HKCIUIAHTa ceMaaoau. PocTtoBoil unnexc
IO CBIPOM Macce y MepBOM KynbTypsl Ha 28 cyTku yBenuumics B 16,1 pa3 nmo
CPaBHEHHIO C 7 CyTKaMH, TOTJa Kak y BTOpoil Tonbko — B 3,8 pa3s. JlelicTBue
CAJIMIMIIOBOM KHCIIOTBI 3aMEUIMIIO POCT CHIPOM OHMOMAacChl «CeMSJOIBbHON
KaJurycHOM KynbTypsl Ha 30-53 % B 3aBUCHMOCTH OT €€ BO3pacTa, B TO XKe
BpeMs y THIOKOTWJILHOH JINHUHU YBEJIMYMIIO HHTEHCHBHOCTH pocTa Ha 18 % Ha
Ka)XJIOM M3 3TAIOB KyJIbTHBHPOBAHUSI.

Hayunsrit pykoBomuTens — a-p 6moi. Hayk, npogeccop U.d. ['omoparkas
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PA3PABOTKA TAPAMETPOB ITPOMBIIIJIEHHOI'O
KYJbTUBUPOBAHUSA AZOTOBACTER CHROOCOCCUM

M.H. PomaneHko
romanenkomariabio@gmail.com

OnTrMu3anusl Tporecca KyJIbTUBHPOBAHUS CBOOOTHOXHBYIOIIUX a30T-
(ukcupyromux Oaktepuit Azotobacter BaXHa ¢ TOYKU 3pEHHS IPOU3BOJICTBA
3¢ (heKTUBHBIX MUKPOOHBIX OHOIpEnapaToB JIIsi OPraHMYECKOT'0 PACTEHHEBO/I-
CTBa.

Ienbto mccneq0BaHUS SBISUICS MOJO0P ONTHMAJIBHBIX YCIOBHHA KyJIbTHBH-
pOBaHMsI MIPOMBINIJIEHHOTO ITaMMa Azotobacter chroococcum nnsi NanbHEH-
IIeT0 TMPOU3BOJCTBA Owompemapara. s peaidw3annuy MOCTaBICHHON IeNn
ObLTH BBIOPAHBI CIEMYIONINE MUTATENBHBIE CPEIBl: cpeaa DM0r ¢ HCTOUHUKOM
azota (NH4NOs3) u caxapo3oii B KauecTBe HCTOYHHUKA yTieposa, cpena Buno-
IpajcKoro ¢ AobaBiIeHHEeM caxapo3sbl, cpena bepka, a Taxke cpena Dmbu 6e3
azora ¢ caxapo3od. ONTuManbHOW MHUTATEIBHOW Cpenod sl BBHIOPaHHOTO
0o0beKTa HCCIEeJOBAaHMS SIBISETCS cpela Db ¢ J00aBIeHHEM HCTOYHHUKA
a30Ta ¥ €axapo3bl, HA KOTOPOH OTMEUEHA BBICOKAs yJelbHas CKOPOCTb POCTa
(0,37 £ 0,03 u'!) 1 MuaMManbHOE BpeMs yaBoenns (1,86 + 0,17 4).

Jnis onTHMH3anMM SKOHOMUYECKOW COCTaBJISIONIel NMPOW3BOJCTBA OBUIN
MIPOAHAIM3UPOBAHEl ANBTEPHATUBHBIE WCTOYHWKH YTIIEpOIa: CBEKIOBHYHAS
Mmenacca — 40 r/n, mmnepud — 1 % u 10 %, rmoko3a — 20 r/n, MaHHUT — 20 T/I1.
ConocTaBMMO BBICOKHUH BBIXOJ KJIETOK (2,5 x 107 kin/mi1) HaGmropancs Ipu uc-
MOJIF30BAHNHU MEJIACCHI, TIIFOKO3BI M MaHHHUTA. [locie pacdera cebecronmoct
Ka)X/I0}1 MUTaTeTFHOM Cpebl M aHAIH3a KHHETHYECKUX ITapaMeTPOB POCTa BEI-
OpaHa cpena ¢ Menaccoi, TMO3BOIISIONIAs KJIETKAM Pa3BUBATh YACIBHYIO CKO-
pocth pocta 10 2,33 u'!. Onpenenens Takke GPU3NKO-XMMHUYECKUE MTAPAMETPHI
KyJIbTUBUPOBaHUS A. chroococcum onTuMaibHbIA nokaszatens pH BeIOpaHHOM
nuTaTeNbHON cpensl coctaBun 6,0-7,0 enuHul, AWana3oH Temmeparyp 28—
32°C.

TakuMm 00pa3om, B X0Jie UCCIIeI0BaHMS OJ00paHbl ONITHMAIIBHBIE YCIOBUS
JUISl TIPOMBIIIIEHHOTO KyJIbTUBUPOBaHUS A. chroococcum.

Hayunsie pyxoBoauTenu — c1. npernonaBatens I.A. MiBaceHKo, KaHa.0HOI.
Hayk, gomeHt F0.A. @paHk
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YCTONMYUBOCTH CUBUPKHU AJITANCKOM K YCJOBUSIM
COJIEBOTI'O CTPECCA B KYJIBTYPE IN VITRO

M.B. CepadumoBuu
masha_serafimovich@mail.ru

Cubmupka anraiickas (Sibiraea altaiensis) — SHIEMHUK AJNTas, PEOKUA B,
BkItoueHHBIH B KpacHple kHurm PecmyOmuku Anrait m Kasaxcrama. Mmeer
Ba)XHOE MPAKTHICCKOE 3HAUCHUE KaK JICKApCTBEHHOE, MTUIIEBOE, HO B OOJBbIICH
CTETICHH KaK ICKOPAaTUBHOE PACTCHHE, IO3TOMY IPEACTABIACT MHTEpEC IS
03€JICHeHHS, B TOM YHCIIe, U Ha 3aCOJIEHHBIX TeppUTOpHsaX. OHAKO CBEACHUS
0 MEXaHH3Max COJIEYCTOMUYMBOCTH BUJIa HE3HAUUTENbHBI. B 3TOM CBsI3U 117110
JTAHHOTO WCCIIEIOBAHUS SBIIIIOCH M3y4YeHHE YCTOWYMBOCTH CHOMPKH anrai-
CKOM K YCIIOBUSAM COJIEBOTO CTpEcca B KYJIbTYpE in Vitro.

[ToGerwn, momy4deHHBIE B pe3yibTaTe Hpoiudepaiy JaTepalbHbIX MOYeK,
KyJIbTUBUPOBAIM Ha MOAW(HUIIMPOBAHHOW NHTATENBHON cpene Mypacure u
Ckyra, B 0TCyTCTBHE (KOHTPOJIB) Wi B ipucytctBun 50, 150 n 250 MM NaCl.
DKcHepruMEeHTHI IPOBOIMIIN B TPEX OMOJIOIMYECKUX MOBTOPHOCTSX, 1o 30 mo-
OeroB B Kaxoi. J{i1s1 cpaBHEHHsI HE3aBUCUMBIX BHIOOPOK M OLIEHKH 3HAYMMO-
ct (akTopa mcronp3oBanu Kpurepuit @umepa npu 95 % ypoBHe 3HAUMMO-
CTH.

HccrnenoBanus moxas3aim, 4TO XJIOPUIHOE 3aCOICHUE CYIECTBEHHO BIHSIIO
Ha XU3HECTIOCOOHOCTH MOOETOB S. alfaiensis B KyJIbType in vitro, pakTrdeckoe
3Hauenne @umepa (F=200,37) 6put0 Bhime kputHueckoro (Foos3.5=4,07). Ha
KOoHTpoJe 6e3 MopdoIornIecknx u3MeHeHni pa3BuBaiocs 94,43+2.94 % skc-
IUTAaHTOB, Ha KOTOPHIX B T€UCHHE 4-X HENENb pereHepruponaio §-11 muxporo-
oeroB. Ha cpene, nonomuennoit 50 MM NaCl, Bepkuno 61,104+4,85 % noGeros,
Ha KOTOpbIX (hopMupoBaioch 6-10 MukpornoOGeroB ¢ HeM3MeHeHHOH Mopdoto-
rued. YBenuuenue konneHTpaimu NaCl B muTaTensHON Cpejie TOPMO3UIO PO-
CTOBBIE TPOLIECCHI (JUIMHY CTEOJIsI, YUCIIO JUCTHEB, PETeHEPALIMI0 MUKPOTIO0e-
TOB Ha 3KCIUIAHTE) U IPUBONIO K CHIDKEHHUIO KM3HECTIOCOOHOCTH MOOEToB /10
13,37£3,33 % (150 MM) u 0,0£0,0 % (250 MM). CrienoBaTenbHO, BUJ CIIOCO-
O€H IepeHOCUTb HEe3HAYMTENIbHOE 3acoJjieHHe CyOcTpara, 4TO yKa3blBaeT Ha
JATBHEHITYI0 BO3MOXKHOCTD TIOBBIIICHUSI €r0 COJEYCTOHYHUBOCTH, MPUMEHSS
CTPECCIPOTEKTOPHEIE H aIallTOTCHHBIC PETYIIATOPHI POCTA.

Hayunsrit pykoBomuTens — kaHa. Onoi. Hayk, goreHT M.B. Epumosa
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MOJABOP YCJIOBUM /151 HOJTYYEHUS KYJIbTYPBI
KAMBHMAJIBHBIX KJIETOK MOPKOBHU NOCEBHOM (DAUCUS
SATIVUS HOFFM.)

E.B. ®okuna, M.B. ®unonosa
Elizabeth fox@mail.ru

Kam0OuanpHast KyJapTypa — 3TO TOMOTCHHAsI TKaHb, COCTOSIIAs W3 HeIuQ-
(hepeHIIMPOBaHHBIX KIIETOK, CIIOCOOHAS K HEOTPaHUIEHHOMY POCTY M o0aja-
foIasi BEICOKOW TEHETHYECKOW CTaOMIBHOCTBIO M (PH3HOIIOTUIECKOH OIIHO-
ponHOCThIO. KynmbTypa kaMOMAbHBIX KIETOK PACTEHUH MOXKET CIYXKHUTh KO-
HOMHYCCKHN BBII'OJHBIM, 3KOJIOTHYCCKH YHCTBIM H yCTOI\/’I‘H/IBBIM UCTOYHHUKOM
BaXKHBIX IIPUPOJHBIX COCAUHEHUMN.

AKTyaJTbHOCTh HMOJTYYEeHUS KaMOMABHBIX KyJIbTYpP PacTEHHUI 3aKIIF09aeTCs
B UX BBICOKOM JKM3HECHOCOOHOCTH H CTPYKTYPHBIX XapaKTEPUCTUKAX KIICTOK
TMO3BOJIAIOMIUX TPEOA0JIEBATE TAaKME HEAOCTATKH KaJITYCHBIX KYJIBTYP Kak
MEJICHHBIA POCT TKaHU M T'eTEPOr€HHOCTh, OOYCIOBICHHYIO (DYHKIIMOHATH-
HBIMH OCOOCHHOCTSIMH HCXOJHBIX KIIETOK. KyibpTypa kamMOHANbHBIX KIETOK
pacTeHHil sBiseTcs Hauboliee MPOAYKTHBHBIM METOAOM KYJIBTHBHUPOBAHHS
KJIICTOK C [IEJIBIO MTOMYYCHHUS IICHHBIX OMOJIOTHYCCKH aKTUBHBIX COCTUHCHUH.

B kauectBe 00BeKTa AJIs MPOBEACHUS MCCICIOBaHUS ObLlIa BRIOpaHa MOP-
KOBB TIOCEBHASI B BULy YA0OCTBa BBIJICIEHUS IKCIIaHTOB. [lomydenne KynbTy-
PBI 3aKJTIOYANIOCh B OTACICHUN KaMOHMii-comepiKalinX HKCIUIAHTOB pacTECHUA,
moa0ope YCIOBUH CTEPMIIM3AIME U OCMOTHYECKOTO CTpecca caxapo3oH, Uit
TOTO 4TOOBI TKAHW DKCIUTAHTOB (MIEpPBUYHAS KOpa, GiodMa, KCujaema 1 TapeH-
XUMa) B DKCTPEMaIbHBIX YCIOBHUIX IMOTEPSITN CIIOCOOHOCTH K JISICHHIO, TTO00P
MUTATENbHBIX CPel M KyJbTHBHUPOBAHUE SKCIUIAHTOB, BBIACICHHUE U3 KYJIBTH-
BHUPYEMOI TKaHHM KaMOMAIBHBIX KJICTOK U X MHUKPOKOITUPOBAHHE.

B pesynbrare uccienoBaHus mMogo0paHbl YCIOBHS IS MTOYYSHUS KYIbTY-
PBI KAMOMATBHBIX KJIETOK MOPKOBH TIOCEBHOM, @ UMCHHO CTEPILTU3AIHS CITHP-
TOM U CyJIEMOI, OCMOTHYECKHI CTPECC B PACTBOPE CaXapo3bl B TCUCHHE NIBYX
YacoB U KyJIbTHBHPOBAHHE Ha MHUTATENbHOU cpene Mypacure-Ckyra ¢ n1o6aB-
nerreM TopMoHOB 2,4-J1 u 6-BAIl. Ha nmaHHBIi MOMEHT HaOJOICHHE TMPO-
noipkaeTcst. B manpHelmem OyneT mpoBeeHO MUKPOKOTIMPOBAHHE KIIETOK IT0-
JIy4YEHHOU KYJIbTYPBL.

Hayunsrit pykoBomuTens — 1-p Mea. Hayk, npodeccop A.A. Uypun

51



BBEJAEHUE RHAPONTICUM CARTHAMOIDES B KJIIETOYHYIO
KYJbTYPY

L. ®3nryan
1786033395@qq.com

Bonbmoe 3HadeHne s (papMakoJIOTHH MMEIOT OHOJOTHYSCKH aKTHBHEIC
BEIIECTBA, KOTOPHIE YacTO MMEIOT CIIOKHOE CTPOCHHE W KOHOMHYECKH BEI-
TOJHBIM SIBIISICTCS TIOTYYCHHE X B CAMOM PAaCTCHUH HIIH KYJIBTYype KIETOK.

Rhaponticum carthamoides 13 cemeiicTBa Asteraceae SIBISIETCS albTepHa-
THBHBIM JICKAPCTBEHHBIM PAaCTEHHEM, KOTOPOE COACPKHUT (HUTOIKIMCTSPOUI-
HbIC COCAMHEHMS W SIBJIACTCS MaTePUAbHOW OCHOBOHM I OOJBIIOrO YHCIIa
JieueOHBIX MPENapaToB B PEryIJISAIUHN JKU3HEACATSIILHOCTH YeioBeka. [Tomyde-
HUE KYJIbTYPBI KJIIETOK C KOHTPOJIUPYEMBIM YPOBHEM 6I/IOJ'[OFI/I‘-IGCKI/I AKTHUBHBIX
BEHICCTB IMO3BOJIACT 3aMCHHUTH PACTCHUA, B3ATHIC U3 NPUPOJbI, © COXPAHUTH
reHo¢ona. HeaocTaTrouHo M3y4eHbI YCIOBHS BTOPHYHOIO MeTaboIu3Ma Kile-
TOK KYJNBTYPHI in Vvitro. B cBSA3u ¢ 3TUM 1IeNbI0 pabOTHl OBUIO MOJTYYCHUE KIle-
TOYHOW KYJIBTYpPHI JIGKAPCTBEHHOTO pacTeHust RhA. carthamoides in vitro u u3y-
YCHHE €€ XapaKTePUCTHUK.

Crepunm3oBaHHble ceMeHa RhA. carthamoides BBRICOXWBAIIM HA MUTATENb-
Hy® cpeny Mypacure-Ckyra (MC). Uepes 28 qHel MOIydmiid MPOPOCTKH, U3
KOTOPBIX B Ka9eCTBE HKCIUIAHTOB Opajiil JINCThS M KOPHU PACTEHUI U MEepeHo-
cum Ha MC ¢ poctoBbiMu BeniectBamu HYK u 6-BAIl B cootHOmeHnu 4 K 1.
DKCIUIaHTHI KYJIbTHBUPOBAIA B TEMHOTE TIpH TeMmeparype 20-23°C.

Ha ocHOBE KyCOYKOB JINCTHEB (JIUCTOBBIX IKCIUIAHTOB), MBI MOJYIFIIN IBa
THIIa KALTYCOB: Oenblii (TIPO3pavHblii) U CBETIIO-KENTHIN Kayutyc. [1epBoiii THIl
(opMHpOBaJCS Ha paHHEM dTare 00pa30BaHUS PAHEBOTO KaJIyca, BTOPOi — B
MEPUOJT AKTUBHOTO POCTA KJICTOK, KOTOPHIC MPEUMYIICCTBEHHO UMEIH OKpPYT-
Tyt (GOopMy ¢ COOTHOIICHHEM JIHHBI K mmpune 1:1. [Inanupyercst moay4uTsh
CTaOWIBHYIO KyIbTYpY Rh. carthamoides n mogo0paTh yCIOBUS JUIS TTOBBIIIC-
HUS B HEH coJiepaHusl OMOJOTHYCCKH aKTHBHBIX BEUICCTB, W MPEKAC BCErO
(UTOIKAUCTEPOUIOB.

Hayusnsrit pykoBomuTens — a-p 6moi. Hayk, npogeccop U.d. ['onmoBarkas
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OU3NOJIOTI'UA YEJTOBEKA U ’)KUBOTHbIX

HEMHBA3WUBHAS BU3YAJIM3ALIMS HEUPOTEHE3A
C IOMOIIbIO YCUIEHUA SKCIIPECCUU ®EPPUTUHA
MOJIOJILIMA HEHPOHAMH B TOJIOBHOM MO3T'E KPbIC

K. B. KiiumoBa
lokil5kris@gmail.com

I/I3BeCTHO, YTO B MO3I€ B3POCJBIX MIICKOIMMUTAOIIUX B HeﬁpOFeHHBIX HU-
max HEPBHBIC CTBOJIOBBIC KIIETKH CIIOCOOHBI TCHCPUPOBATH HOBBIC HeﬁpOHBI —
MPOUCXOJUT HEHPOTEHE3, OJJHAKO €TI0 UCCIEI0BAaHHE OCIOKHSIETCS OTCYTCTBH-
€M METO/IOB IPMKU3HEHHOW BU3yasm3anuu. s BU3yanu3aluu HeHporeHesa
¢ nomonipto MPT ObUTH CKOHCTPYHPOBaHbBI T€HETHUECKHE BEKTOpPa Ha OCHOBE
JICHTHBHpYCa, TJE B KayecTBE I€Ha-peroprepa HCHOIb30Bajlach MOCIEI0Ba-
TENIBHOCTB TsDKeNol nenu oenka ¢geppurnna (FerrH), Bu3yannsupyroniuiics Ha
MPT Onaronapst BHICOKOMY COZEpXaHUIO xkene3a. [ sxcnpeccun GpeppuTH-
Ha B MOJIOJIbIX HEMPOHAX MCIOJIb30BAIH BEKTOP IO/ POMOTOPOM Aa0JIKOPTH-
Ha (LV-pDCX-FerrH-eGFP), cnermuduanoro ans HelipobiactoB. B xauectse
KOHTPOJIA HUCIIOJB30BaJIn BEKTOPA MO HCCHCHI/Iq)quCKI/IM MATOMETAJIOBUPYC-
HbIM ipoMoTopoM LV-pCMV-FerrH-eGFP u BexTop 6e3 depputnHa B Kade-
ctBe TpancreHa LV-pCMV-eGFP. BekTopa BBOAMIM HHTpAIepeOpaTbHO KPBI-
cam Spraque-Dawley (n=8) B GokoBOii >xemynodek jieBoro nonymapus. Ha
JTAaHHOM dTalle [eJbI0 NCCIIEJOBAaHUN ObUIa OLIEHKA KCIPECCHU TPAHCTEHOB U
BOCIAJICHUS TIPH BBEJEHUHM BEKTOPOB pa3HOro Tuma. J[yis aToro cpessl Mo3ra
OKpallMBaIuCh UMMyHorucroxumuuecku anrtutenamu k FerrH u CD68, map-
Kepy aKTUBHPOBAHHOM MUKpoTMu/Makpodaros. IToacuer KiIeTok, 3KcIpeccu-
pytouux eGFP, FerrH u CD68, nposoauncs g Kopsl, CTpuaTymMa, MO30JIU-
CTOTO TeJa U CYyOBEHTPUKYISIPHONH HEHPOTEHHOM 30HEI.

OO6HapyXeHO, YTO JUIsI BCEX BEKTOPOB Hambojee BBICOKHH YpPOBEHBH DKC-
MPecCUy TPAHCTEHOB HAOMIOJAaeTCs B KOpE U CyOBEHTPUKYJIISIPHOH 30HE. B Ko-
pe Hambonee BbIcoKast dkcnpeccusi ¢eGFP BbIsIBICHAa TpH BBEJCHUHM BEKTOPA
LV-pCMV-eGFP (p<0.05), sxcripeccust FerrH nist pa3HBIX BEKTOPOB 3HAYNMO
He ommdaercs. Hanbonee BeIpaXeHHOE BOCHAlICHNE OOHAPYKEHO MPH BBEAC-
Huu Bekropa LV-pCMV-FerrH-eGFP (p<0.05), npuuem 88 % CD68-
MO3UTHBHBIX KJIETOK B KOpe KoJiokanuzosansl ¢ FerrH.

Hayunsriit pykoBogutens — a-p 61o. Hayk, noneHtT M. FO. XoganoBuu
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BHUPYC NMANIUJIJIOMbBI YEJIOBEKA IIPU PAKE HIEAKH MATKH
IN SITU

E.A. 3nepeBa
zdereva.e@gmail.com

Pak meiiku matku (PLLIM) in situ 3To HyneBas ctaaus PLLIIM, npu koTopoit
3JI0KQYECTBEHHbIC M3MCHEHHMS JIOKAJIM3YIOTCS B SIHUTEINHM HICHKH MaTKH, HE
3aTparuBas 0azaipHyI0 MeMOpaHy. Pe3ynbTaToM CBOEBPEMEHHOTO BBISBICHUS
n neuennst PIIM in situ siBnsieTcst IpeoTBpallieHne TATbHEHIIETro porpeccH-
pPOBaHUS 3II0KAYEeCTBEHHOTO Iporecca. M3BecTHO, 4TO IMyCKOBBIM (DAKTOPOM
Bo3HukHOBeHHUs PIIIM 6onee gem B 90 % ciydaeB sBiisieTcss HHPUITUPOBAHUE
BHpycOM mamuioMbl denoBeka (BITY) BeICOKOro KaHIIEPOTEHHOTO pHCKa
(BKP).

[enpro HACTOAMIETO WCCIEAOBAHUS OBLIO BBISBICHUE, TUIMPOBAHUE W
onpenenenue BupycHoil Harpy3ku BITH BKP y nanuentok ¢ quarnozom PIIIM
in situ. MatepualioM CITy>KWJIM COCKOOBI SIHUTENUS LIEPBUKAIBHOIO KaHajla U
Hapy>XHOW YacTH IIEHKH MaTKH OT 27 MalMeHTOK ¢ MOP(OJIOTHYECKH BEpH-
¢unmpoBanubM auarao3oM PIIM in situ. Ilpum momonm merona Real-time
PCR 6511 npoBenen ananus obmeit nuduuposannoctn BITY BKP, onenena
BUPYCHas Harpy3Ka U BBISIBJICHO paclpe]elieHHe THIIOB BUpYyca C y4ETOM MO-
HO-/MHUKCT-HH()HUIIUPOBAHHUS.

Bruto mokazano, yro BITY BKP nabmomaercsa y 17 (63,0 %) nmanneHTOK.
[Ipu stom, uncno BITY-orpumarensHseix manuentoB cocrasmwio 10 (37,0 %),
cooTBeTcTBeHHO. [Ipn aHanm3e BUPYCHOW HArpy3kH BBIABIEHO, 9TO M3 17
BITY-nonoXuTeNbHBIX MAUeHTOK, 6 nMenn noBbimeHnyo (35,3 %), 6 - 3Ha-
grmyto (35,3 %), 5 - mano3Haunmyto (29,4 %) KIMHIYECKYTO Harpy3Ky. ['eHo-
TUNHPOBAHUE BUPYC-TIOJIOKUTEIBHBIX 0Opa3lOB BBISBICHO IPEBAINPOBAHUE
BIIY 16 Tuna (76,5 % caydaes). Ha BTopoM MecTe 0 4aCcTOTE BCTPEUaeMOCTU
naxozgsrcss BIIY 33 u 56 tuna (nmo 17,7 %). Menee pacnpoctpanenst BITU
39,45,51,52 tunoB, 4acToTa BCTPEUYaEMOCTH KOTOpBIX HE mpeBbimana 5,9 %.
IIpn wmccienoBaHnM PacpoOCTPAHEHHOCTH MOHO- M MUKCT-UH()UIMPOBaHMS
OBUTO BBISBIICHO MpeobOnaganue MoHo-uH¢uiuposanus (70,5 %), npu 3ToM
YacTOTa BCTPEYAEMOCTH 2-X M 0Oojiee TeHOTUIIOB BHPYCa OZHOBPEMEHHO CO-
craBuia 29,5 %.

HaydHblii pyKOBOANTETH — MJI. HAayd. COTPYIHHK JIA0. OHKOBUPYCOJIOTHH
HUU onxonorun Tomckoro HUMII M.K. U6parumora
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UCCJENJOBAHME DJEKTPUYECKOM AKTUBHOCTH MO3T'A
TP HABJIIOAEHWU 3A TIPOU3HECEHUEM CJIOB METOJ0OM
LORETA

T.J. [Tonomapen
timofeyponomaryov(@gmail.com

HccnenoBanue pedyn — OOHO W3 KIFOUEBBIX HATPABICHUN COBPEMEHHOI
Helipodusuonornu. PedeBbie mporeccsl, Kak U APYriue KOTHUTUBHBIE MPOIIEC-
CBI, TIPOSIBJISIFOTCS B U3MCHEHUH DJIEKTPHUYECKOH aKTHBHOCTH MO3Ta, KOTOpas
MOJKET OBITh 3apeTHCTPUpPOBAHA C IOMOMIBIO METOJA AJIEKTPO3HIedarorpa-
¢um (32T). B nocnegane AecATHICTHS C PAa3THYHBIMU aCIIEKTAMH PEYH CBSI-
3BIBAIOT JESATEIBHOCTh «KOMMYHHMKATHBHBIX» 3€PKaJBHBIX HEHPOHOB, aKTHB-
HOCTB KOTOPBIX KOppenupyeT ¢ Mio-puT™MoM D3I B TeMEHHO-BUCOYHBIX 00J1a-
CTSIX KOPHI TOJIOBHOTO Mo3ra. B kmroue pemieHns «oOpaTHOH 3agadumy — JIoKa-
JU3aIMA TeHepaTopoB pUTMOB OOI' — MHTEPECHBIM MPEACTaBIACTCS METOX
3JIEKTPOMAarHUTHOM ToMorpadun Huzkoro paspemenus (LORETA).

Llenbro uccnenoBanusi ObUIO BBIOPAHO U3YUYEHHUE JIEKTPHUUYECKOH aKTHBHO-
CTH MO3Ta NPH HaOJIIOJICHUU 3a MpousHeceHueM cioB Metogqom LORETA. B
XOJ/ie TIpOJIeTIaHHON paboThl ObUT pa3paboTaH M yCIHENIHO anpoOUpOBaH ajro-
PUTM JIOKaJdu3allMd HMCTOYHHUKOB MIO-puTMa Ha ocHOoBe Merona LORETA,
MIPOBE/ICH CPABHUTENBHBIN aHAIN3 3JIEKTPHUECKOW aKTHMBHOCTH MO3Ta Ha Ya-
CTOTaxX MIO-pHUTMa y IOHOIICH ¥ JeBYIIEK NP HAOIIOACHNH 3a TIPOU3HECCHUEM
SMOIMOHAIFHOTO ¥ HEAMOIMOHAIBHOTO CJIOB, a TAKXKE aHAIH3 IEIPECCHH MIO-
putMa B 30Hax uHTepeca (ROI).

C moMomIpI0 BEIOPaHHBIX METOIWK YAAJIOCh ONMPEACITUTH MOJOKCHUE PUT-
Ma B KOpE TOJIOBHOTO MO3Ta M BH3YaJIH3MPOBATH OOJIACTH C ACTIPECCHUEH MIO-
pUTMa IpH HAOJIIOACHUH 32 NPOU3HECEHHEM CIIOB B TEMEHHBIX M BHCOYHBIX
30HaxX KOpBI, B TOM YHCJ€ U B peueBbIX 30Hax bpoka u BepHuke. ¥V Bcex uc-
IBITYEeMBIX OOHapykeHa OoJyiee BBIpRXKEHHAs JAENpEecCHsl MIO-PUTMa IIpU
HaOJIOZICHUH 33 TPOM3HECEHWEM SMOLMOHAIBHOTO CJIOBA, MO CPaBHEHHUIO C
HEOMOIMOHAIBEHBIM CJIOBOM, a TaKke OoJiee BBIpAXKEHHAs! JETPECCHs ITOTO
pUTMa y AEBYILEK, YeM Yy IOHOMIEH.

Hayunsrit pykoBomuTens — kaHa. Onoi. Hayk, goreHT M.B. CeTimk
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HEHWHBA3UNBHAS ONEHKA MUEJIMHU3AIIUA MO3T' A
Y TPAHCTEHHBIX MBIIIEN C JEJEIUEN TEHA CNTN6

A.Ll. Pan3aeBa, A.E. AxynoB
ranzaevaa@yandex.ru

I'er CNTN6 kommpyet Oeiok contactin-6, KOTOPEIH UTpacT BaXHYIO POJIb
B (hOpMUPOBAHUU HEPBHOU CHCTEMBI M, B YACTHOCTH, B MUCIHUHU3AINH aKCO-
HOB. llenpro HacTosmied pabOTHI SABISIACH OLIEHKA MUCIHHU3AINH CTPYKTYP
0eTIoro M Ceporo BellecTBa y TpaHCTEHHOM TMHUN MbItrel ¢ nemereir CNTNG6
o cpaBHeHUIO ¢ Mbimamu JuHuu C57B1/6. 1511 HeMHBa3WBHOM OIEHKH MUe-
JMHU3anuu ucnodiibzoBaii MPT MeTo KOJIM4eCTBEHHOTO KapTUPOBAHUS MakK-
poMotekyIspHON TpoToHHOHN (pakmuu (MII®D), rHCTOIOTHYECKH BaIHIUPO-
BaHHBIN B OTHOIIIEHUH MUEJIHHA.

Mpemme#t ¢ genenmeii CNTN6 (10 cammos, 10 camok) U MBIIIeH JIMHAK
C57Bl/6 (8 camiioB, 8 caMOK) CKaHUpOBaJH MO MpoTokosy MIID Ha MarHUT-
Ho-pe3oHaHcHOM Tomorpade Bruker Biospec 11.7 Txn. Cpennue 3HaucHHS
MII® oueHuBany Ha Tpex IMOCIEIOBATEIBHBIX Cpe3ax O0OMX IOJyHIapHil B
KOpe, CTpUaTyMe U MO30JIUCTOM Telle ¢ MOMOoUIbIo npuinokenust Imagel. duc-
nepcuonHblii aHanu3 (Repeated measures ANOVA) BBIIBHI 3HAYMMOE CHH-
xenne MII® nns meimeil ¢ genenueit reHa CNTN6 1o cpaBHEHHIO ¢ MBIIIAMU
C57Bl/6 (p<0.05). Yka3zaHHble pa3nuuvs OOYCJOBIEHBI, TIIaBHBIM 00pa3oM,
3HauYUMbIM cHIKeHHeM MII® y camioB CNTN6 mo cpaBHEHHUIO ¢ camMIlaMHu
C57B1/6 — Ha 8.0 % B Mo3ommctoM Terne (p<0.001) m ma 8.8 % B KOpTekce
(p<0.001), paznuuus B cTpraTyme He 3HaUYMMBI. Y camok ¢ nenemueir CNTN6
B KOPTEKCE M CTpUATyMe pas3iuduid 1o cpaBHeHHIO ¢ caMkamu C57B1/6 He 00-
Hapy>XEHO, a B MO30JIMICTOM Telle ake Habmronaetrcs Heboupmmoe (Ha 3.3 %),
HO CTaTHCTHYECKU 3HaunMoe noBsiieane MII® (p<0.05).

Takum 00pa3oM, COrJIaCHO HCMHBA3MBHOH OICHKE ¢ momouipio MIID, ot-
paxaromeld muenuHuzauuio, aeneuus reHa CNTNO BbI3BIBaeT BbIpaKEHHOE
CHUKECHHE COJEpKaHUsI MUEIIMHA B MO30JUCTOM TeJe U KOpEe y CaMIIOB, a Tak-
K€ TIOBBIIICHHE COJIEP)KaHUs MHUEIMHA B MO30JUCTOM TeJle y CaMOK 3TOW JIH-
HUHU.

Hayunsrit pykoBomuTens — a-p. 6uon. Hayk, goneHt M.IO. Xonanosuy
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BJIMSTHUE NIHEMHWYECKOI'O HHCYJIBTA HA JJIMHY
TEJOMEP B MOJIOJIbIX U 3PEJIBIX HEWPOHAX Y MBILIEM

M.M. lllanpuna
m.m.shadrina@list.ru

WHCYnbT sIBIsleTCS BTOPOH 1O PAacHpOCTPAHEHHOCTH NMPUYMHONH CMEpPTH B
Mupe 1o gaHHbiM BO3. M3BecTHO, YTO MIIEMUSI YBETMUYMBAET MPOAYKLHUIO HO-
BBIX HEHPOHOB B MO3Te, OJIHAKO €€ BIMSHUE Ha JUIMHY TeJIOMep, KOTopasi B 3Ha-
YUTEIHHON CTENEHH ONpeessieT HeHPOreHHBIH MOTEHINal W COCTOSHHE 3THX
KJIETOK, OCTaeTCs HEW3Y4YeHHBIM. ODTH 3HAHUS HEOOXOAMMBI I pa3paboTKH
3¢ EKTUBHBIX METOIOB JISYSHHUST HEBPOJIOTHUECKUX 3a00IeBaHHU.

HccnenoBanock BIMSHUE MIIEMUYECKOTO TOPAKEHHUS MO3ra Ha HelporeHes
B CYOBEHTPHKYISIPHOW 30HE OOKOBBIX JKEIYIOYKOB TOJOBHOTO MO3ra MBIIIEH
muann C57BIl/6, oneHnBaeMoe IO OTHOCHUTEIHHON WHTEHCHUBHOCTHA CBEUCHMS
(hITFOOPECTIEHTHOTO TETIIOMEPHOTO 30HAa. Ha onbITHRIX MbImax (n=6) mposese-
Ha omepanys 10 MOJCIMPOBaHUI0 umeMuuyeckoro uHcynbra (MCAO), kxoH-
TpOJIbHBIE MBIIH (nN=4) TmoBepraauch JoxkHoW oneparmu. Yepes 1 n 10 cytok
MOCJIE MHCYJIBTa ONPEAEISIN HEBPOJIOTHUECKUI CTAaTyC KUBOTHBIX. IIpoBeaeHo
MMMYHOTUCTOXHMHYECKOE OKpallMBaHUE KPUOCPE30B Ha MapKephl: rekcapuoo-
HYKJICOTH-CBs3bIBatoImi Oesok-3 (NeuN, B3pocible HEWpOHBI), Aa0I0KapTHH
(DCX, ™omomple HEHpOHBI), TeJIOMEpPHl OKpammBaiu wmertomoM W FISH-
rubpunmzamun. [IpoaHamusupoBanbl MUKpodoTorpadguu cpe3oB Mo3ra, IOJTy-
YEHHBIE C TIOMOIIBIO (IIFOOPECLIEHTHOTO MUKPOCKOTIA.

AHanm3 JaHHBIX MOKa3all, 4To JUIMHA Tenomep B DCX+ KieTkax B HMIICHIA-
TEpaIbHOM TOBPEKICHHOM IOYIIApHX 3HAYMMO YBEIMYCHA MO CPABHEHUIO C
KOHTpaJaTepaIbHBIM MOTyIIAPHUEM U C ITOKA3aTENSIMUA KOHTPOJIBHBIX )KUBOTHBIX.
Ipu sTom pyuHa TenoMep B DCX+ kieTkax B KOHTpaJaTepalbHOM MOIyLIapHu
3HAQUUMO HUXKE, UM y KOHTPOJIbHBIX JKUBOTHBIX, UTO MOXKET CBUETEIbCTBOBATh
0 OoJlee aKTHBHOM HX JEJICHUM JUI KOMIICHCAllUH TTOBpeXIeHu. [liiHa Teno-
Mep B NeuN+ ki1eTkax He OTJIMYAeTCs 3HAYMMO HU B OJHOM U3 TPYHII U B Cpef-
HeM B 3 pasa kopoue, ueM B DCX+ kieTkax.

Hayunsrit pykoBoauTens — 1-p 6moi. Hayk, mpodeccop M.IO. Xonarosmu
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OUTOJIOTUA U TEHETHUKA

CO3JIAHUE PEKOMBUHAHTHBIX IIA3MMJ], KOJUPYIOINX
PHK-THJBL, 1JI51 CAS9-OIIOCPEJOBAHHOMN AKTUBALIUU
DKCIMPECCHU UHTETPMHA ALPHA V BETA 3 B KJIETKAX IN
VITRO

E.B. Cyxununa
suhininaev@mail.ru

Wurerpun o3 — U3BecTHass MUIIEHb JUIS TApreTHOW TEpaluy OIyXOJeH.
OpHUM W3 TEPCHEeKTUBHBIX TIOAXOMOB sBieTca Moaudukauus RGD-
MENTHIAMHA JIEKapCTBEHHBIX IIPENapaToB W TUAarHOCTHYECKUX areHTOB JUIA MX
aJPECHOTO HAKOIUICHHS B OMyXOJsAX. Pa3paboTka M MCHBITAaHWE TaKHWX IIpera-
paToB TpeOyeT HaJM4YUs MOJCIBHBIX KICTOYHBIX JIMHUN C MOBBIMIEHHOMN 3KC-
npeccuerd oyfBs3. s co3maHus STUX JIMHUKA MOXHO TPUMEHHUTH CHUCTEMY
HaTpaBJICHHON aKTHUBAIMH TPAHCKPHUIIIINN YHIOTEHHBIX T€HOB Ha OCHOBE KOM-
miekca CRISPR/Cas9 Synergistic Activation Mediator (SAM). YUtoOb1 Hampa-
BUTbH OEJIKOBBIN KOMITIEKC K TeHaM ifgav U itgh3 He0OX0JMMO HHUIIUHPOBATh B
KJIeTKe TpaHCKpunuuio crnenuduueckoii Hanpasisromed PHK (sgRNA). s
9TOro BapualeNbHBIH (parMeHT MocieoBaTeNbHOCTH SGRNA KIIOHUPYIOT B
IUTa3MUJHBIN BEKTOpP, MO3BOJSIOMIMN MOIYYUTh JEHTUBUPYCHBIE YACTULBI U
TPaHCAYLUPOBATh KIETKU COOTBETCTBYIOLIEH TUHUU.

Ienpro uccaenoBanns OBUIO MONYYUTh PEKOMOWHAHTHBIEC IUIa3MUIBI, KO-
nupyromue sgRNA, mis SAM-omocpesoBaHHOTO YBEITHYEHHS KCIIPECCHH Oy U
B3 cyObeqMHUI] HHTETpHUHA, KOAUPYEMBIX TeHaMU ifgav u itgh3.

Brut BeImoNTHEH MU3aitH mpaiMepoB IS TOIyYeHHUs KIOHHpyeMoro ¢dpar-
MeHTa SgRNA, KOMIUIEMEHTapHOTO TPOMOTOPHOM 00IacTH KaXkJOTro M3 Iiejie-
BBIX TEHOB ifgav W itgh3 4eI0BeKa W MBIIIN, ¥ IPOBEICHO UX KIOHUPOBAHUE B
wiasmuny lenti sgRNA (MS2). IMocne tpancdopmanuu kinerok E.coli Stbl3
pexoMOMHaHTHEIMU 1a3muamu lenti sgRNA (MS2) HaGmonanu poct Koso-
HU Ha CeJeKTUBHOM cpeze. st ckpuHuHra ObIJI0 0TOOPaHO 1O 3 CiryyaiHBIX
KOJIOHUU C KaXKJ0M KyJIbTypaJbHOU yamku. Ha ocHOBaHMU NaHHBIX PECTPHK-
LMOHHOTO aHaJM3a IUIA3MHJI, BBIICJIICHHBIX M3 OTOOpaHHBIX KOJIOHHMH, ycTa-
HOBJICHO, 4TO 15 mima3Muj, He paclleruisuIMCh dHIOHYKIea3oit BsmBI. Coot-
BETCTBHE KJIOHMPOBAHHBIX IIOCJIENOBATENHLHOCTEH OKHIAaeMbIM OBLIO TOA-
TBEPXKJICHO JAHHBIMH CCKBEHUPOBAHHS OTOOPAHHBIX ILIA3MHUL.
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Takum  00pa3oM, CKOHCTPYHPOBaHbI PEKOMOWHAHTHBIE  ILIa3MUJBI
MS?2 itgav_mus, MS2 itgh3 mus, MS2 itgav_homo, MS2 itgh3 homo nmus
MOJIy4EeHHUS TMHUN KJIETOK YeJIOBEKa M KMBOTHBIX C IOBBIIICHHOM 3KCIIpecCH-
el MHTerpuHa 0, 33.

Hayunslii pykoBomuTens — KaHI. OMOJ. HAyK, 3aB. LIEHTPOM OWOJOTHYe-
ckux uccnenoBanuii u ononmkeHepuu [THWUIJI Cu6I'MY A.T'. Ilepmmnaa

UCCJEJOBAHUE NOBEJEHUSI HAHOCUCTEM HA OCHOBE
MATHUTHBIX HAHOUACTHI] OKCHJIA KEJE3A,
MPEJHA3ZHAUYEHHBIX JIUISI AIPECHOI JOCTABKH
B OITYXO.Ib, IN VIVO

A.A. Cémunna
sonjochek@mail.ru

IIpu nepexone x HaHOpa3MepaM y MaTEpUANIOB IMOSIBISIETCS Psii YHUKAIb-
HBIX CBOHCTB. DTO 00yClIaBIMBAET MEPCHEKTUBBI NX MPUMEHECHHUS ISl HEMHBA-
3UBHOH NPMXM3HEHHON BH3yalM3alldil IPU JUArHOCTHKE M Tepamuu 3abole-
BaHuil. Hanpumep, marautasie HaHoyacTuilsl (MHY) MOTyT OBITH BBISIBICHBI
metogoMm MPT.

Panee B Hamieit mabopatopum ObuTo MOKazaHo, yto MHY okcupa xenesa,
MoaudummupoBannable moymdTIWICHTIMKOIeM ([I19I) U KOHBIOTHPOBAHHBIE C
aapecHbM nentugom pHLIP (MHU-pHLIP), neMOHCTpHPYIOT HakoIUIeHHE B
9KCIIEPUMEHTAIBHBIX OMyXoJsix. Llenbio paboThl ObUIO ONpeAeNnuTh MOMYJIs-
LUH KJIETOK OITyXOJIU, MPEUMYIIECTBEHHO HAKAIJINBAIOIME HAHOYACTHUIIBI.

HccnenoBanue BBINONHEHO Ha Mbimax aunuu BALB/c ¢ tpancmnanTipo-
BaHHOHN OIYXOJIBIO aJ€HOKApITHOMBI MOJIOYHON >xene3sl mbimu 4T1. Uepes
24 yaca nocne BHyTpUBEHHOT0 BBoja cycrneH3un MHY y skuBOTHBIX BbLIENS-
JU OTyX0Jb. MIeHTH(UKAINIO TOMYJISAIUNA KJIETOK B TOMOTeHAaTax OIyXoJei
MPOBOAMIIM METOJOM NPOTOYHON IUTOMETPUH CO CHEHU(PUIECKUMH aHTHTE-
namu k CD45, CD31, CD90.2 u CDF4/80.

VYcranosieno, uro ucciaenyemele MHU-pHLIP B omyxonu npeumylie-
cTBeHHO oOHapyxuBatoTcs B CD45"CD3 1" kietkax. [TonyueHHbIe TaHHBIE MO-
ryT OBITH WCIIONB30BaHBI IS Pa3pabOTKH MMOIXOAOB K IOBBIIICHUIO 3¢ dex-
TUBHOCTH CHUCTEM a/IPECHO JOCTaBKHU B OILYXOJIb.

HayuHblii pykoBomuTenb — KaHJ. OMOJ. HayK, 3aB. LEHTPOM OHOJIOTHYe-
ckux uccienoanuii u onontxenepuu LIHWIJI CuoI' MY A.T. [lepmuna
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OIIEHKA ACCOLIUALIMU ACUMMETPAYHOM
NHAKTHUBAIIUU X-XPOMOCOMBI C AYTOCOMHBIMH CNV

A.A. CuBaxosa, T.C. babaii
anastasiya_sivakova@mail.ru

WuakTuBanus X-XpOMOCOMBI — 3TO TIPOILECC KOMIICGHCAIIMH O3Bl X-
CBSI3aHHBIX TE€HOB. JTO TPOUCXOJUT B PaHHEM 3MOPHOTECHE3e W HaCIeAyeTcs
BCEMH TIOCJIEAYIOMIMMH IOKOJCHUSAMH KJIETOK. B HOpManbpHON momyssimuu
garie BCEro BCTPEYaeTCs] PAaBHOBEPOSTHAS MHAKTUBAIUS OTHOW U3 POAHUTENb-
ckux X-XpoMocoM. UTo kacaeTcsl sIBICHUS aCUMMETPUYHOW MHAKTUBAaLUU X-
xpomocombl (90 % u GoJbie), TO B JINTEPATYpE OMHUCHIBACTCS ONpeaeieHHas
acconranusa ¢ KOHKPETHBIMU MATOJIOTUAMU U OTKJIOHCHUAMU, B TOM YUCJIE U C
HEBBIHAIINBAHUEM OEpEMEHHOCTH.

ACI/IMMeTpI/I‘-IHaH WHAKTUBALUsI X-XpOMOCOMBI MPEANOJIOKUTEIIBHO MOXET
00BsICHUTE Te ciaydan, korna CNV, yHacnenoBaHHas 0T (EHOTHIIMYECKH 3/10-
pOBOIi MaTepH, NPOSABIsIIach y pedeHKa narojornieckuM ¢enorurnoM. He uc-
KJIFOYEHO, YTO BapHaluy yucia konuit yuactkoB JJHK mnm HecOanancupoBaH-
HBIE MHUKPOCTPYKTYPHBIE IEPECTPOMKN XPOMOCOM MOTYT OBITh OJIHUM M3 (hak-
TOPOB, BIUSIONINX HA MPUPOJLy HHAKTUBAUU X-XPOMOCOMBI, OCOOCHHO KOT/a
TeHBbl KOHTPOJIMPYIOT ITPOLIECCHI ICJICHUS ¥ TTPOJIU(EPALIUIO KIIETOK Ha PAHHUX
CTaNAX MPEUMIUIAHTAIIMOHHOTO PA3BUTHS OPTaHU3MA.

[IpoBeneHHOEe HaMU HCCIeIOBaHUE BBIABHIO y keHIUH ¢ SXCI momMumo
X-cuereHHeIx CNV  ayTOCOMHBIE MHKPOAYIUIMKAIMK (perHoHbl 6q27,
7q36.3, 7p21.1, 10p15.3, 10g22.3, 11924.3-q25, 16p11.2-p11.1) u Mukpose-
nenwun (1q31.3, 2pl11.2, 19p13.3).

OOoraIieHHbI aHAJIN3 TIOKa3ail, 9To HanboJiee 3HAaYUMBbIE TPYIIEI TEHOB B
ayrocoMubix CNV 3aneiicTBOBaHbI B Ipoliecce CHEeUU(PHUKALY COMUTOB, aK-
TUBaLUK Npojudepanuy CTBOJIOBBIX KJIETOK, MOAaBIECHHs AU(PHEepeHIUPOBKA
SMUAEPMANBHBIX KIETOK U AN HEPEHIIMPOBKN METAHOLUTOB. JTO MOXKET I'0-
BOPHTH O TOM, YTO UMEIOTCSI ayTOCOMHBIE PETHOHBI, KOTOPBIC BIUSIOT Ha TPO-
midepayio KIETOK M BBI3BIBAIOT CMEIICHHE X-MHAKTHBALMH HM3-33 JTUCIIPO-
MOPUMI KJIETOK C pa3HbIMU aKTUBHBIMHM M HEAKTUBHBIMH X-XpOMOCOMaMH{ Ha
paHHHX dTarax YMOpPHOTeHe3a.

Hayunsrit pyKoBOIUTETH — MII. HAY4. COTPYTHUK JIa0. TEeHOMUKH OpdaH-
HbeIX Oonesnert HUM menuiuuckoii renetuku Tomckoro HUMIL E.A. ®onHoBa
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IKOJIOI'A U PAIIMOHAJIBHOE
nPUPOJOITIOJIB30BAHUE

AHAJIM3 TPAJIOCTPOUTEJBHON CUTYALIUA
ITPU PABMEIIEHUHA TOJIMT'OHA TKO

A.O. BacuibeBa
vasileval91411@mail.ru

[Ipu pasmenieHHH MOJUTOHOB TBEPABIX KOMMYHAJbHBIX 0TX010B (TKO)
HEOOXOIUMO YYUTHIBATh HE TOJNBKO OCOOSHHOCTH MPUPOAHBIX YCIOBHUIL, HO U
XapakTep 3aCTPOWKH M YCIOBHS HCHOJIB30BAaHUS 3eMENbHBIX YUYaCTKOB HCCIIe-
myemoi Tepputopun. OIHON M3 BaKHBIX T'PAJOCTPOUTEIHHBIX XapaKTEPUCTHK
TEPPUTOPUH SIBIISIETCS HAIMYKE HOPMUPYEMBIX OOBEKTOB — JKHJION 3aCTPOMKH,
3eMENbHBIX Y4acTKOB sl CaJ0BOJCTBA M OrOPOAHUYECTBA, CHOPTUBHBIX CO-
opyxkeHuit u ap. CornacHo NeHCTBYIOIMM CAHUTApHBIM HOPMaM M IIpaBUIIaM
paccTosiHiEe OT TPaHUIbl MOJMIOHA J0 YKa3aHHBIX BBIINIE OOBEKTOB JIOJKHO
6b1Te He MeHee 500 M, yTO OOecHeYMBaeT CHIDKEHHWE HETaTHMBHOTO BO3JCH-
crBus noaurona TKO Ha cpemy oOuTaHMs M 37J0pOBbE 4elOBEKa 10 HOpMa-
TUBHBIX TPeOOBAaHUI M OPraHU3yeTCs B BHJE CAHUTAPHO-3AIUTHOMN 30HBI.

Hamu 6buT MpoBeeH aHAIN3 IPaJlOCTPOUTENBHON CHTYallMd TEPPUTOPUHU
pasMeneHusi npoektupyemoro nonurona TKO B HoBocuGupckoit o6 Uc-
CleyeMblid 3eMEeIbHBIN y4acTOK PACIOJIOKEH Ha HE3aCTPOSCHHON TEPPUTOPHH.
C ceBepo-BOCTOUHOI CTOPOHBI 3EMENIBHBIA YyJaCTOK MPOEKTHPYEMOTO TOJIUTO-
Ha TKO rpaHuuuT ¢ 3eMJIsIMH HacelIeHHBIX IyHKTOB. biikaiiiue HopMupye-
MBbI€ 0OBEKTHI — 3eMEJIbHBIC YYACTKH JUIsl BEICHHS TPaXKIaHaMH Ca/I0BOJICTBA U
OTrOpPOJHUYECTBA, PACHOIOKEHBI C CEBEPO-3alaJHON U BOCTOUHONW CTOPOHBI Ha
paccrostHuu 650 M U 525 M, COOTBETCTBEHHO. 3€MENbHBIN yUacTOK MPaHUYUT:
C CEBEPHOH M CEBEPO-BOCTOYHOW CTOPOHBI CO CBOOOAHBIM OT 3aCTPOWKH 3e-
MEIBHBIM yYaCTKOM, 3aHSTHIM 3€JICHBIMH HACAXICHHUSAMH (pa3pelIeHHOE HC-
MOJIb30BAHUE: TOPOJCKHUE JIeCa JUIs OXPAHBI, 3alIUTHl ¥ BOCIIPOU3BOACTBA JIE-
COB); C BOCTOKa M IOT0-BOCTOKA C 3€MEJIBHBIM YYaCTKOM JISI CETbCKOXO3SH-
CTBEHHOT'O NPOU3BOJACTBA; C I0Ta, I0ro-3amaja, 3amnajga 1 ceBepo-3anafa ¢ 3e-
MENBHBIMU YYaCTKaMU ISl CENbCKOXO3MCTBEHHOTO IPOU3BO/CTBA.

TakuMm 00pa3oM, rpafoCTPOUTENbHAS CUTYAIHs TEPPUTOPUH Pa3MEIICHHS
npoexTupyemoro rmonurona TKO mo3BosseT B gadbHEHIIEM OpraHU30BaTh ca-
HUTAPHO-3aIIUTHYIO 30HY B pazmepe 500 m.

Hayunslit pykoBoauTens — cT. npenonasaresns H.JI. SI6noukuna
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3HAYEHMUME I'OPOJACKUX ITAPKOBBIX 1 OCOBO OXPAHSIEMBIX
IMPUPOJHBIX TEPPUTOPUU B YCJIOBUAX NTAHAEMUU

I'.B. I'punikoBa
grishkova98@gmail.com

B ycnoBusax margemun COVID-19 u nnutenbHOW H30ISAIAHA 0CO00 Bak-
HBIM SIBIISIETCS] COXpAHEHNE (PU3HYECKOTO W ICHXWYECKOTO 3/I0POBBSI IPaXKIaH.
CornacHo MCCIEJOBaHMAM, B NIEPUO U30JALNH 3apPETUCTPUPOBAH POCT ypPOB-
HS cTpecca W OecroKoicTBa, Pa3ApaKUTEIBHOCTH U JACMPECCHH, YCHIICHHE
YyBCTBAa OJJMTHOYECTBA, BRI3BAHHOE HETOCTATKOM KaK COIMAIBHBIX B3aUMOJEH-
CTBU, TaK W B3aMMOJEHCTBHA ¢ MpHpooi. [IpeOriBaHIe B TOPOJICKUX MapKO-
BBIX U 0C000 OXpaHSIEMBIX TEPPUTOPHSIX OKa3bIBAET OJArONPHSTHBIA (P HEeKT
Ha COCTOSHHE Itojied, Omaromapsi mojAep)aHuio (U3NYECKON aKTUBHOCTH,
CHIDKEHHIO YPOBHS CTpecca M MOBBIMIEHUIO CONMaNbHON crurouéHHocTH. Co-
[JIACHO CTATHUCTHKE, B XOJ€ TAHIACMHU YBEIHYMIICA HWHTEpEC K MapKOBBIM
HacaxaeHusM u OOIIT. B uccnenyemsIx cTpaHax KOJIMYECTBO HOCETHTENEH
neconapkoB yeennumiiock Ha 50-350 % 1o CpaBHEHHIO CO 3HAUEHHUSIMHU HPO-
nuielx JieT. IIpu atoM, 81 % pecnoHAeHTOB, y4acTBOBAaBIIMX B OHJIAIH-
onpoce, OTMETUIIN, YTO TEPEOCMBICIIMIN 3HAYEHUE U IEHHOCTh TaKUX TeppU-
TOpHui, 0003HAUMB IApKHW KaK BO3MOKHOCTh HAXOX/AEHWs Ha IpHupone 0Oe3
HapyIICHHUs COIMAIbHOTO JUCTAaHIMPOBaHMA. Bo3pocmmii mHTEpec mpencTas-
JsieT co00i YHUKaIbHYIO BO3MOXKHOCTB JJISI Pa3BUTHUS CYIIECTBYIOUIUX H CO-
3[JaHUS] HOBBIX TEPPUTOPHH, MOBBIMICHNAS OCBEIOMICHHOCTH O 3HAYCHUH JIe-
COIApPKOBBIX M 0CO00 OXPAHSAEMbIX TEPPUTOPHSIX.

Ha teppuropun Tomcka HaxoauTcs okosio 70 TOPOJCKUX 3€JICHBIX HacaX-
neHu# (Tmapku, cKBepbl, OyiabBapbl) odImer mromansio 194,63 ra. Ilpu sToMm,
Ha KaXXIOro JKUTeJs ropoja NpUXoguTcs mo 3,9 KB. M. 3€l€HBIX HaCaKICHUN
MECTHOTO I10JIb30BaHMsl, YTO 3HAYNTEIBHO HIDKe HopMaTHBa — 16 kB. M (CHull
2.07 01-89). B To ke Bpemsl OTMEUaeTcsl yTpara EHHBIX HCTOPUYECKHX Tep-
pUTOpUH, U3BSITHE 3€IEHBIX HACAKIECHUHN MOJ CTPOUTENBCTBO U HENOCTATOU-
HBIIl ypOBEHb OJIaroycTpoicTBa mapkoB B 1eiaoM. Co3aHne HOBBIX 00BEKTOB
3€JICHOTO CTPOUTEIHCTBA MO3BOJIHUT chopMHUpOBaTh HauboJee OIaronpHusTHHIC
YCIIOBUSI M yJIOBIECTBOPHTH PEKPEAlMOHHBIE MOTPEOHOCTH T'PaXkJaH B IEPHOL
MaHJEMHUH.

Hayusnsrit pykoBomuTens — kaHa. Onon. Hayk, goreHT M.I. JIykesiHOBa
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IIYMO3SAIUATHBIE COOPYKEHUSA I'. TOMCKA

E.K. Kammnaa
katerinochka k@mail.ru

OCHOBHBIM M 3HAYMMBIM MCTOYHHKOM HIYMOBOTO 3arps3HEHHS B ropojax
SIBISIETCSI TPAHCTIOPT, KOTOPBIH Ha obmeM ¢oHe naet 1o 80 % myma. B kpyn-
HBIX TOPOJIaX, B 30HAX IOBBIIIEHHOTO YPOBHSI IIIyMa, CO3/[aBa€MOT'0 TPAHCIIOP-
ToM, mpokuBaeT 30 % wHacenenus. OxHUM U3 HamOoiee pacHpoCTpaHEHHBIX
Croco00B GOpHOBI C TPAHCHOPTHBIM IIYMOM SBISIETCS YCTAaHOBKA IIyMO3a-
mUTHBIX 3kpaHoB (I1I3). [ToMrMo BHITIOTHEHUS CBOCH OCHOBHOM 3aJ1a4d — 3a-
IIATHI OT ITyMOBOW Harpy3kw, 111D SBIAIOTCS 4acTBIO OKpPY’KAIOIMIErO JIaH-
ma(pTa, IMO2TOMY HOJIXKHBI OPTraHUYHO BIIMCBIBATHCA B APXUTCKTYPHYIO KOMITO-
3UIHI0 OKPYXKAIOIEH Cpeibl.

Bruto BeIOpaHo 2 paiioHa ncciemoBaHus ¢ ycraHOBIeHHBIMH 11ID: dexme-
panbHas aBToTpacca P-255 «Cubupby y 1. UepHas peuka u yi. bantuiickas.

Ha yn. Banruiickoit yctaHoBneHs THIIOBBIE KOMOMHUpOBaHHbIe 1113, mpo-
TSKEHHOCTBIO 1 KM. DKpaH BBINOJNHEH U3 CNEHUANIBHBIX COHABHY-IAHENEH C
MpO3pauHBIMKM BCTaBKaMH. bilarojapsi mpo3padHOCTH BCTABOK HHMBEJIHMPYETCS
3¢ peKT 3aMKHYTOro NpocTpaHcTBa MOHOTOHHOCTh KOHCTPYKIMH YCTPAHSETCS
MOCPEJICTBOM IIPABUIBHOTO MHPOCTPAHCTBEHHOTO PA3MELICHUS OTIENbHBIX
3JIEMEHTOB, [TOTOMY HET OLIYIIECHHS «3arpOMOXICHHs» 0004mHBI. B paiione
1. UepHas pedka yCTaHOBJIEHBI TUIIOBBbIC KOMOMHMpOBaHHbIE 1113, mpoTsxkeH-
HOCTBIO 7 KM. bombImas 4acTh 9KpaHa BBINOJIHEHA 0€3 MPO3PavyHbIX BCTABOK,
YTO TIPEMATCTBYET 0030pY MECTHOCTH HM co3laeT 3()(EeKT 3aMKHYTOTO Mpo-
CTpaHCTBA. MOHOTOHHOCTh KOHCTPYKIIHM OKa3bIBacT HEOIArompHATHOE BO3-
JIEHCTBUE Ha BU3yallbHOE BOCIIpHUSTHE. Ba)KHBIM 21eMeHTOM B KoHIenwH 1113
sIBIIseTCA LBET. Baone yn. banruiickoil ycTaHOBIEHBI SKpaHbI 3€JIEHOTO LBETA,
KOTOPBII OACO3HATEIbHO BBI3BIBACT UYBCTBO BHYTPEHHETO MOKOS U OpraHuY-
HO BIIMCBIBAaeTCsl B OKpyxaromui nanmmadt. CHHuil nuBeT skpana y a. YepHas
peuKa, II0X0 TapMOHHUPYET C OKPYXKAIOLIUM JIaHAIIA(TOM M HEraTHBHO BIIHS-
€T Ha BU3yaJbHOE BOCIIPUSITHE YCTAHOBIEHHOW KOHCTPYKIUH.

Hccnenosanus nokasany, yro 11D, xoropble ObUIM YCTaHOBJIEHBI BJOJb
yi1. bantuiickoil u 1. YepHOH! peukH 3HAYUTENBHO CHIXKAIOT YPOBEHB 3BYKOBO-
TO IaBJICHUSA, OTHAKO HE 00ECIEUYNBAIOT CHIDKEHHE YPOBHS ITyMa B Yac MUK /10
MIpeleabHO JOIYCTUMOIO 3HaY€HHsl B THEBHOE BpeMs — 55 nBA.

Hayunsrit pykoBomuTens — kaHa. 0uon. Hayk, gorent H.JI. SI6noukuna
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OMBIT UCIIOJIb30BAHUSA AJITOPUTMA MAXENT
JUIS UCCJIEJOBAHMSA DKOJIOTO-KJIMMATHYECKOWM HUILIT
HA MIPUMEPE BUJIA ALLIUM LINEARE, 3AHECEHHOT'O
B KPACHYIO KHUT'Y TOMCKOWM OBJIACTH

JI.C. JIeBueHko
larlevdencko@yandex.ru

Pabora mocsmieHa oTpaboTKe HCMONB30BaHms anroputMa MaxEnt n u3sy-
YCHHIO DSKOJIOTHYECKON HWINMM Ha TpuUMepe IUKOopacTymero iyka Allium
lineare, 3anecenHoro B Kpacuyio kuury Tomckoit oOmactu. DTO pacreHue
HMEET CTATYC «COKPAIAFOIIANACS B YUCICHHOCTH BUA». OHO SIBIIACTCS MOIXO-
JIAITAM MOJICITEHBIM BUJIOM JIJISl paboTHI ¢ anroputMoMm Maxent.

MeTo MOAETUPOBAHUS MOAXOASIUX MecTooOuTanuii (SDM) ¢ moMoIipro
anroputmMa MaxEnt pa3pabGoTtan ajis ciiy4aeB, KOTZla M3BECTHBI TOYKH, TIIE
MIPUCYTCTBYET BH[, a JAHHBIX 00 €ro OTCYTCTBHM HET. | MmoTeTndyeckue apea-
JIBI CTPOSATCS HA OCHOBE MECT (PAKTUYECKOTO HAONIOACHUS M MHPOBOU Oa3bl
KJIMMaTU4ecKuX AaHHbIX. Co3ganue moneneid SDM ocHOBaHO Ha anropuTMax
MAIIMHHOTO OOYYEHUs U MperoiaracT 00y4eHne Ha TPSHUPOBOYHOM BEIOOD-
K€ B MMPOCTPAHCTBE IKOJIOTMICCKUX (DAKTOPOB C MOCICIYIOIIUM MpeCcKa3aHu-
€M; Yallle BCEro CpeAy OMUCHIBAIOT MPHU IMOMOIIM OMOJIOTHYCCKH 3HAYMMBIX
KIMMAaTHIEeCKAX XapaKTePUCTHK.

JlanHble 0 MecTax mpouspacTaHus A.lineare ObUTH MONYYeHBI U3 «DIIOPHI
Cubupuy», KpacHoit kauru Tomckoii 0611, u u3 6a3sl qanabsix GBIF. Jlns npen-
BapUTEIILHON TOJITOTOBKU JIAHHBIX HCIOJIb30Baiu mporpaMMbl ArcGIS 10.3.1.
n DIVA-GIS. MogenmupoBanne npoBoauian B nmporpamme MaxEnt 3.4.0. buo-
JIOTHYECKH 3HAUYNMBIE XapaKTePUCTHKH OBIIH MOJTydeHBl W3 0aHKa JaHHBIX Bi-
olclim. Brina mpoBesieHa olleHKa BKJIana OMOKIMMATHYCCKUX (DaKTOPOB, OKa-
3BIBAIOIIMX HAWOOJbIIEE BIMSHUEC HA apeay Buaa. Vcrmonib30BaHHE «KPUBOWM
omubok» ROC, KOTOpast HCIOIB3YeTCs I OIICHKH OWHAPHBIX TPEICKa3aHMiA
Y IJIOMIAU TOJ] 3TON KPUBOW MOKA3aJI0 OTIMYHBIC MPOTHOCTHYCCKHE CIIOCO0-
HOCTH TOJYYCHHOW MoJenH. BakHEU MM MPU3HAKOM OKa3aJach CPeIHEro.10-
Bas TEMIIEpaTrypa. HCCJ’IC}IOBaHI/IX IMO3BOJIMJIN YCTAaHOBUTD, YTO KIMMATHUYCCKHU
00yCJIOBJICHHBIN TOTCHIUANBHBIN apeanl A.lineare mmpe, 4eM JIEHCTBUTEIIb-
HBI{, CJIEIOBATENbHO, NMPUYMHA COKPAIICHHUA €r0 YHCICHHOCTH B TOMCKOM
0071. cKopee Bcero 00YyCIIOBJIEHA WHBIMH (paKTOpaMu — HU3KOH KOHKYPEHTO-
crocoOHOCTBIO, HEOIArONPUATHEIM AHTPOIIOTEHHBIM BO3ICHCTBHEM.

Hayunsrit pykoBomuTens — 1-p 6uon. Hayk, npopeccop M.B. Ononosa
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AHAJIN3 COCTOSAHUSA HEITPEPBIBHOI'O 3KOJOI'MYECKOI'O
OBPA30BAHMS B PECITYBJIMKE KA3BAXCTAH

H.H. Hukudoposa
nikifornata99@rambler.ru

HenpepriBHOE 3K0NIOTHYECKOE 00pa30BaHUE, MO OMPEICIICHUIO aKaIeMHUKa
W.J1. 3BepeBa — 3TO HENMPEPBIBHBINA MpPOIeCC 00YYICHUs, BOCIIUTAHUS U Pa3BH-
THS. TMYHOCTH, KOTOPBIE HAPaBJICHBI HA ()OPMHUPOBAHUE CHCTEMBI HAyIHBIX H
MPaKTUYECKUX 3HAHWH M YMCHHU, [CHHOCTHBIX OpPHCHTAIMHA, HPaBCTBEHHO-
OTUYCCKHUX U ICTCTHUYCCKUX OTHOLHeHPIﬁ, o6ecnequ3a}omnx OTBETCTBECHHOCTH
JMYHOCTH 33 COCTOSIHHE W YITy4IIeHHE COIMOTIPUPOTHON CPEbI.

DKOJIOTHYECKOe 00pa3oBaHWE MPOBOJWUTCS Ha BceX 00pa3oBaTENbHBIX
YPOBHX. Be}ICTCH OKOJIOTHYCCKOC BOCIIMTAHHUC MOOIIKOJIBHHUKOB, 3KOJIOTHUYC-
cKoe o0pa3zoBaHKE B IITKOJIaX M By3ax. CIIOKHBIMH BOIIPOCAMH B paboTe SIBIIS-
€TCsI TOA0OP METOIOB HETIPEPHIBHOTO SKOJIOTUIECKOTO 00pa30BaHMS U OIICHKA
€ro KauecTBa.

[ToaroroieH 0630p JUTEPaTYpHl MO IKOJIOTHYECKOMY 00pa3oBaHHUI0. BEI-
SIBIICHBI [IEJIM U 33J]a9¥ SKOOOpPa30BaHUS HA Pa3]IMYHBIX YPOBHSX, €r0 IPUH-
IUIBI 1 TPUMCHSIEMBIC Ha Ka)XIOM 3Talle METOJbI YKOJOTHUECKOro 00pa3oBa-
Hust. OxapakTepu3oBaHa KOHIETIHMS 9KOJOrn4eckoro obpaszoBaHus Pecry0-
mukn Kazaxcran, koHnemnus nepexona PecnyOmmku KazaxcraH k «3eneHOU
HKOHOMHKE» M MPOTPaMMBI CKBO3HOTO Kypca 10 0Opa30BaHUIO IS YCTOWYH-
BOTO pa3BuTHs ais 1mkod Kaparanawackoi oo6mactu. [IpoBeneH aHaim3 co-
CTOSTHUS SKOJIOTHIECKOTO 00pa30BaHUS HA Pa3IMYHBIX YPOBHSAX 0Opa3oBaHUS
B Pecrrybnmmke Kazaxcran u B KaparanauHckoit 00J1acTH B 9aCTHOCTH.

ITocne mpoBeaeHHOTO aHAM3a CTAJIO MMOHATHO, 4TO B T. Kaparanme Het op-
raHu3yIolel CTPYKTYphl HO 3KOJIOTHYECKOMY oOpaszoBanuio. IIpensosxeHsb!
PEKOMEHIALMK [0 HCIIOJb30BAHHUIO ONbITa JKOJIOTHYECKOr0 00pa3oBaHMs
Tomckoit 001. B Kazaxcrane.

HayuHslit pykoBoauTeNb — KaHA. OMoJl. HayK, noueHT M.I'. JlykpsiHoBa
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OLIEHKA 3ATPS3HEHMS TSI)KEJIBIMA METAJLIAMHA
IPUIOPOKHOM MMOJIOCBI ABTOMOBHJIBHOM JJOPOI'! P-402
HA YYACTKE KM 589+000 — KM 597+657 B OMCKOM OBJIACTU

N.B. llepmun
van_Pershin9@mail.ru

3arps3HEeHHE OKpYIKArOIIEH Cpebl 32 MHOTOJIETHHH MTEPHO/T SKCIUTyaTallui
aBTOMOOWJIBHBIX JTOPOT OTXOJSAIIMMHU Ta3aMH, MPOJYKTaAMH WUCTUPAHUS IIUH,
TOPMO3HBIX KOJIOJIOK ¥ TOKPBITHS aBTOJOPOT MPUBOJUT K M3MEHEHHUIO (QH3H-
KO-XHMHYECKUX CBOMCTB M CTPYKTYPHI IOYB HMPHUAOPOKHON TOI0CH. OcobeH-
HO OIAaCHO HAKOIUICHHE B [MOYBAX, IPYHTAX M PACTCHHSIX TSDKEIBIX METAJLIOB.
[Ipuyem, BIUSHHE HA PACTCHHS, HAKOIUICHHBIX TSDKEJIBIX METAJIJIOB BBIPAXKCH-
HO B MCHBIIICH CTEICHHU, a HA OPTaHH3MbI KHBOTHBIX W YCIIOBEKA BO3ICHCTBHE
MIPOUCXOTUT KOCBEHHO — Yepe3 IMOTPEOJCHHE 3arpsS3HEHHBIX PAaCTHTEIBHBIX
MPOAYKTOB. 3arpsA3HEHUE [TOYB, TJIABHBIM K€ 00pa30M, IPOUCXOIUT ABYMS ITy-
TAMU: Yepe3 aTMocdepy, U ¢ ONMABIIMMHU JTUCThIMHU. UacTh TSHKEIBIX METAIIIOB
3aKpeIUIIeTCs B MOYBAX, YACTh MEPEXOANT B COCTAB IMOYBEHHBIX PACTBOPOB H
TPYHTOBBIX BOJI.

Hama pabota 3akiroyanack B TIPOBEICHHH HHXCHEPHO-3KOJOTHUYCCKUX
M3BICKAaHUK 10 00beKTy: «KamnuTanbHBIH PEeMOHT aBTOMOOWIIBHOH noporu P-
402 Tromenp-AnyTopoBck-Mmmum-OMck Ha ydacTke kM 589+000 — xMm
597+657, Omckast o0nacTh», TJie B Ka4ecTBE MaTepHajoB OBLTH OTOOPAHBI
poOBI OB C pe3epBa rpyHTa ((POoHOBAS) M HECKOIBKUX YIACTKOB ITOJOCHI OT-
BOJIa aBTOMOOMJIBHON JOPOTH.

UccnenoBanusa nokasanu, yto npesbimieHns HopM [1JIK no Tsoxensim me-
Ta/utaM He oOHapykeHo. Ho, cpaBHUBas Mexay coOoli mpoly ¢ pe3epBa rpyH-
Ta ¥ IpoOBI B MOJIOCE OTBOJIA aBTOJIOPOTH, MOKHO CICNIATh BBIBOJ, YTO MOYBBI
B IOJIOCE OTBOJIA MMEIOT 00Jiee BHICOKUE KOHIICHTPALMHU TSHKEIBIX METAJLIOB,
TakuxX Kak mMenb (26,7+8,0 mr/kr B monoce otBoga u 11,5+3,5 mr/kr doHoBas),
nuHKa (64£19 Mr/kr B monoce orBoaa u 49+15 Mr/kr ¢oHOBas KOHIICHTpa-
us), Hukens (41+£12 mr/kr B momoce otBoga u 30,1+£9,0 mr/kr doHOBast KOH-
uentpanmsi) u ceunna (0,7340,22 mr/kr B nonoce orsoga u <0,5 mr/kr ¢poHo-
Basi KOHIICHTPAIIHS).

Hayunsrit pykoBomuTens — kaHa. Onon. Hayk, goreHt H.JI. I6noukmna
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OINTUMM3ALIUSI CACTEMBI YIIPABJIEHUS B COEPE
OBPAILEHUSI C TBEPJIBIMHA KOMMYHAJIBHBIMH OTXOJAMU
(TKO) HA IPUMEPE MYHUIINIIAJIBHBIX OBPA3OBAHUI
TOMCKOI'O PAMOHA TOMCKOM OBJIACTH

B.JI. ITo3gusikoB
vladislav020197@mail.ru

Pe3ynpraThl HATYpHOTO 00CIIEIOBAHNUS IISITH CEJIBCKUX MOCENICHNH MoKa3a-
1, uto HopMaTuBbl HakoruieHus TKO B cpenHem 3anmxkeHsl B 1,5 pasa no oT-
HOIICHHIO K YTBEPXKICHHBIM PETHOHAIBHBIM HOPMaTHBaM. DTO TOBOPUT O He-
COBEpPIIECHCTBE Tapu(OB U HEOOXOTUMOCTH UX KOPPEKTHPOBKH.

CrieranuctaMu aKKpeIuToBaHHOH Jaboparopuu — ¢mmmana «IJIATH mo
Tomckoi#t obmacti» rpaBuMerpudeckuM metoxom (ITH/ @ 16.3.55-08) Obin
ompeneneH Mopdosoruueckuii cocraB TKO. B GonpmmHCTBE ciiydaeB mpeoo-
JanaoT oTXoasl IV KiIacca omacHOCTH, 4TO TpeOyeT BeAeHHS MacTOpTH3AINN
W TIOJYYEHMs JIMLIEH3MHM Ha BHI AEATEIBHOCTH O OOpaIleHHIO C OTXOJaMHU.
CyMMapHbIif MHOTOJIETHHH y1iep0, HaHECEHHbIH OKpY’KarolleH cpejie HeCaHK-
IIMOHUPOBAHHBIMH MECTAMH Pa3MEIEHHSI OTXOJIOB, BHIPQKEHHBIH B JEHEKHOM
SKBUBaJIeHTe 10 cocTostHnio Ha 2019 r., cocraBmster 78,9 muH. pyoOneil. B
HacTosiIIee BpeMs IEHEXHbIE CPE/ICTBA, MMOJy4aeMble 3a CUET IJIaThl 3a Hera-
THUBHOE BO3JICIICTBHE HAa OKPYKAIOIIYIO CPEAy, U NCKaM Ha BO3MEIICHHE BPea,
MPUYUHEHHOTO OKPYXKAaIOIIEH Cpee, HaNpaBiIAIOTCs MyHHIUIIAIbHBIMU 00pa-
30BaHMSMH HE Ha PEATU3ALNIO IPUPOAOOXPAHHBIX MEPOIPHUSITHI.

Takum oOpaszom, ontumuzanus cucteMsl oopamniernst ¢ TKO Ha TeppuTo-
puu ToMckoro paiioHa MpoxoauT He3PPEKTHBHO.

[Tpeano>xeHus MO ONTUMH3AINH CHCTEMBI:

- HaTypHOe o0cienoBaHne MOP(OIOrHIEecKOro cocrtaBa M pacyeT HOpMa-
THBOB HakomIeHus: TKO mpoBoANTh OTAEIBHO AJISL KaXKI0TO ITOCEIICHHS;

- yCTaHABJIMBATh JIONOJIHUTEIHHO KOHTEHHEpH Uil OTX0J0B IV Kiacca
OTIACHOCTH C IEJIbI0 00JIErYeHus Iporiecca COPTUPOBKU M COCTABJICHUSI DKOJIO-
THYECKOH JOKYMEHTAINH;

- CO3/1aBaTh IIEJIEBbIC JIOKAJIbHBIC SKOJOrHYecKUue (HOHIBI Ul peaii3auu
MIPUPOAOOXPAaHHBIX MEpONPpHUATHI 0 oOpamenuio ¢ TKO.

Hayunpie pykoBoguTenn — OOKTOp. TeX. Hayk, mpodeccop A.M. Anawm,
koHcynbTadt TP 1 OOC Tomckoit 061. A.W. lopoxoBa
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OCOBO OXPAHSEMBIE TIPUPOJHBIE TEPPUTOPUH N UX
BJIMSTHUE HA BUOPA3ZHOOBPA3HUE HA ITIPUMEPE
KAPETI'OJACKOI'O 3AKA3HUKA

T.I'. Carosn
terezasago99@mail.ru

OmHO# W3 TIaBHBIX MPOOJEM BEDKHMBAHHS YeJIOBEYECTBA B COBPEMEHHOM
ouocdepe sBIAETCS COXpaHEHHE OHMOPa3HOOOpa3us, YTO HEOCTHHKUMO 0e3 Co-
3maHusE 0c000 oxpaHseMbIX npupoaHbIX Teppuropuit (OOIIT). Coznanue cetn
OOIIT ¢ orpaHWYeHNEM HITH 3aNPEIIeHHEM XO3SIMCTBEHHOH IEeITEIbHOCTH SIB-
JIieTCA CBOEOOpa3HBIM IPOTHBOBECOM FIJTH HEUTPAIM3aTOPOM OTPUIATETIHHOTO
BO37ICHCTBUS POMBIIIIEHHOT'O TPOM3BOJICTBA B PETHOHANBHBIX M III00aIbHBIX
MacmTa0ax.

Hama paGora mocBsIeHa n3ydeHnio GU3uKo-reorpapuaeckon xapakTepu-
CTUKH palioHa MCCIIEeNOBaHUS, ONEHKUA 3(PPEKTUBHOCTH MPOBEACHUS OHOTEX-
HUYECKUX MEPONPHATHH, a TaKKe 3KOJIOTMYECKOTo yiepOa v BIMSHUS aHTPO-
NoreHHbIX (akTopoB Ha OuopazHooOpasue 3akasHuka «Kaperoackuit» Moi-
YaHOBCKOTO paiioHa Tomckoil 001. B ocHOBY mpoBeeHUs ncciae oBaHus ObI-
i B3aTHI naHHbIe OI'BY «O010X0TynpaBiIeHUs» 110 YUCICHHOCTH OXOTHUYbE-
IIPOMBICIIOBBIX XKHUBOTHBIX 32 2013-2020 rr.

B xoze m3ydeHnss TMHAMHUKY YHACIEHHOCTH OXOTHHUYbE-TIPOMBICIIOBBIX JKH-
BOTHBIX OBIJIO BBISBIIEHO, YTO JiecHBIE moxaphl (2012 1 2016 r.1.) B 3aKa3HUKE
MIPUBEIH K HAPYIICHUIO KOPEHHOTO OMOJOTHYECKOTO PasHOOOpas3ws, NCTOPH-
YECKH CJIOKUBIIETOCS HAa JaHHOU Tepputopuu. [Ipu 3TOM MCXOIHBIN 15 JaH-
HOW JlecopopMaryii KOMIUICKC OPTaHW3MOB HE HAXOIHUT YCIOBHH UIA Jaib-
HEHIIeTo CYIIeCTBOBAHMS HA TEPPHUTOPHSIX, BPEMEHHO, YTPATHUBIINX APEBO-
CTOM, U 3aMeHsETCS BTOPUYHBIMU COO0IIECTBaMH, OHMOpa3sHOOOpasre KOTOPBIX
MHOT'JIa MOXET OBITh 00JIee MacIITaA0OHBIM.

HccnenoBanus nokasanu, 4To (pU3UKO-reorpaguiyeckoe MojJoKeHHe 3aKa3-
HHKa «Kaperoackuit» MONOKUTENFHO BIHMSET Ha BHIOBOE pa3sHooOpasue, a
JIECHBIE TTOKaphl MOTYT UMETh KaK IMOJIOKUTEIbHOE, TaK ¥ HEraTHBHOE BIIUS-
HHUE Ha OuopasHooOpasue.

Hayuserit pykoBOIUTENH — I-p TEXH. HAYK, podeccop A.M. Anam
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PACYET NOBEPXHOCTHOI'O CTOKA M OLIEHKA KAYECTBA
CTOYHBIX BOJI HA IPUMEPE TEPPUTOPUU KHUPOBCKOI'O
PAMOHA I'. TOMCKA

E.A. Caponora
Ekaterina.saf.97@gmail.com

OpmHOW W3 BaXHEWIIMX MPHYNH COBPEMEHHBIX 3KOJIOTHYCCKHX MpoOiIeM
SIBIIICTCS BO3pAacCTaroIee 3arps3HEHUe MPUPOAHOH cpeapl. Ocoboe 3HaueHHE
HUMeeT 3arpsA3HCHHE MOBEPXHOCTHBIX BO. 3arps3HEHUS MOCTYIAIOT B MOBEPX-
HOCTHBIC BOIHBIC 00BEKTHI CO CTOYHBIMH BOJJaMHU, KaK U3 COCPEAOTOYCHHBIX
KOHTPOJHMPYEMBIX COPOCOB, Tak W M3 AU(P(Y3HBIX UCTOYHUKOB, B TOM UHCIIE
TaJIbIX U JIMBHECBBIX BOA, OTBOJAUMBIX C 3aCTPOCHHBIX TeppHTOpHﬁ. VYBennue-
HHUE aHTPOIIOTEHHOH Harpy3Kd Ha ypOaHW3UPOBAHHBIE TEPPUTOPUH MPUBOAUT
K pOCTY 3arpsi3HEHHS JTUBHEBOTO CTOKA, YTO B CBOIO OYEpe/b YCHIIMBAET HEeTa-
THUBHOC BOSHCﬁCTBHe Ha Ka4€CTBO IMMOBECPXHOCTHBIX BO.

Bonbiioe uncio uccneqoBaHui CKOHLIEHTPUPOBAHO HA U3YYEHHMU COCTaBa
OBITOBBIX M TIPOMBIIIIEHHBIX CTOYHBIX BOJI, HCCIICJOBAHUIO K€ JIMBHEBBIX
CTOYHBIX BOJ C TOPOJCKHX, CEIbCKUX M MPOMBIIIIEHHBIX TEPPUTOPUN yIeIIsI-
eTcsl Mano BHUMaHMs. [I0BEpXHOCTHBIA CTOK C 3aCTPOEHHBIX TEPPUTOPUI 10
HEIaBHETO BPEMEHU CUUTAJICS HE NPEACTABISAIONIMMU CEPhE3HOM OMACHOCTU
JUTS BOITHBIX OOBEKTOB.

OOBeKT uccleI0OBaHuA — MMOBEPXHOCTHHIN CTOK ¢ Tepputopun Knuposckoro
pationa ropoga Tomcka. [IpeameTom ucciaenoBaHUS SABISIETCS KA4ECTBO JIMB-
HEBBIX CTOYHBIX BOA. Llenb MaHHOTO HMCCIEIOBAaHUS COCTOWUT B ONpEHCIICHHH
00BeMa MTOBEPXHOCTHOTO CTOKA M OIICHKE KadeCTBa JMBHEBBIX CTOYHBIX BOJ C
tepputopun Kuposckoro paiiona r. Tomcka.

Pesynbrathl nccnenoBanus moxasaiu, 4To JUBHEBAs KaHAJIM3ALUS CUJIBHO
U3HOIIEHA U HYXJaeTCsl B peKOHCTPYKIUH. JINBHEBBIN CTOK OKa3bIBaeT 3HAUH-
TENbHOE HETaTHBHOE BO3/EHCTBHE HAa Kau€CTBO MOBEPXHOCTHBIX BOA p. ToMmu.
Kpaiine HeoOXxomumMa IpeIBapUTENIbHAs OTYMCTKA JIMBHEBBIX CTOYHBIX BOJ.
Pa3paboTanHble peKOMEHAAIMN MOTYT OBITh UCIIOJIB30BAHbI B IPYTUX TOPOAAX
Poccuiickoit ®denepanun.

Hayuns1it pykoBOIUTENS — I-p TEXH. HAYK, podeccop A.M. Axam
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JIECHBIE PECYPCBI KAK SJIEMEHT IPUPOJHOI'O KAIIUTAJIA
TOMCKOM OBJIACTH

A.A. TerbIx
tepangelina@yandex.ru

O0mas miomangs 3eMenb JecHoro ¢orma Tomckodr 001. cocTaBiseT
28749768 ra wmu 91 % TeppuTopuH 00JacTH, U3 KOTOPBIX JICCHBIE 3€MJIH CO-
cTaBIsIOT 68,2%, B TOM 9Hcie MOKpBITEIE JiecoM (19246,6 Tric. Ta) — 67,0 %.
Henecurie 3emmu 3aamMmarot 318 % (9148,6 TrIC. Ta) momany gecHoro GHoH-
na, B Tom gucne: 6omora — 30,1 %. Jlecuctocts Teppuropuu Tomckoi 00T
coctasisieT 61,3 %. O0mui 3amac qpeBecHHbl cocTaBisieT 2828,1 MiH Ky0. M,
B TOM uucie xBoiHoW — 1591,03 muH ky0. M. ExxerogHas pacdeTHas Jecoce-
Ka Ha TeppuTopuu ToMCKo# o6macTu yctaHOBiIeHa B o0beme 40,5 MITH. Ky0. M.
JIUKBUJIHOW JApeBecuHbl. COTJIACHO OTYETHHIM JaHHBIM (AaKTUIECKUH 00BeM
3aroToBkH ApeBecuHsl 3a 2019 rox coctaBun 6,4883 miH. xKy6. M (16,02 % ot
YCTaHOBIICHHOTO O00BbEMa PACUCTHOW JICCOCCKH), YTO OOBICHACTCS HE3HAYU-
TENBHBIM KOJMYECTBOM B TOMCKOH 00JacTH KPYITHBIX MPEANPHITHN Jeco3a-
TOTOBUTEIIEH.

Ha ceromusmiHuii IeHb B PErHOHE BO3PACTAIOT OOBEMBI HCIIOJIE30BAHHUS
HEJIPEBECHBIX JICCHBIX PECYPCOB KaK U BHYTPEHHETO PHIHKA, TaK U JUIS 3KC-
mopTa. ['TaBHEIM MOMEHTOM B JIECHOM XO3SHCTBE 00JIACTH SBISAIOTCS HETpe-
PBIBHOE W HEHCTOIIMTENIFHOE HCIIOJIH30BAHME JIECOB, MX OXpaHa, 3alluTa U
BOCIIPOU3BOICTBO. JTO MO3BOJISIET COXPaHATh OMOpa3HOOOpa3ne JIECHBIX KO-
CHCTEM, IIOBBILIATH UX SKOJIOIMUECKUI U PECYPCHBIN NTOTeHIUan. JlecoBoccra-
HOBHTENBHBIE MEPOIPHATHS Ha TEPPUTOpPHH TOMCKOW OOJI. HECKOJIBKO JIeT
TIOJIPST TIEPEBBITIONHSET TUIAH TI0 JIECOBOCCTAHOBICHHIO.

Takum ob6paszom, Tomckast 0071. o0JiaaeT 3HAYUTEIBHBIM 3alIACOM JICCHBIX
HACAXKICHUH, MPUTOHBIX JUIS SKCIuTyaTaui. Ho oHU B OOJIBIIEH CTETIeHU He-
JIOCTYIIHBI [T OCBOCHHUSI M3-32 OTCYTCTBHUS TPAHCIIOPTHOW MHPPACTPYKTYPHI H
3a00JI04CHHOCTH TeppuTopun. B mocnennee Bpemsi B ToMckoil obnactu Be-
JIETCS. aKTHBHAsS JICSITEIBHOCTh 10 BOCCTAHOBJICHHUIO jecoB. B 2019 1. 00beM
JIECOBOCCTAHOBUTENBHBIX paboT BeIpoc Ha 30% mo cpaBHenuto ¢ 2013 r.

Hayunslil pykoBoautens — 1. npenoaasarens H.M. Jlanres.
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3KOJIOT'MYECKOE COCTOSIHUE JOHHBIX OTJIOKEHUM
PYUYbSI MAJIBIM BOMBOXK (YXTUHCKHWI PAMOH, PECITYBJIHUKA
KOMM)

A.B. SIraumnuna
yagnitsina.albina@mail.ru

Ha kaxoii craiuy 0CBOCHHUsI MECTOPOXKICHNI HEPTH 0OBEKTaMH 3arpsiz-
HEHUS SBISIFOTCS] BCe KOMIIOHEHTHI IIPUPOIAHON CpeJibl; Hanbouiee 3arpsisHEHHUIO
TIOZIBEP>KEHBI BOJIBI 03€p. 3arps3HUTEIH OCENAI0T B JOHHBIX oTioXeHHX ([0O)
1 CTAHOBATCS ICTOYHUKOM BTOPHYHOTO 3aTrPsI3HEHMS BOJIHBIX Macc.

Ienp pabOTBI COCTOMT B MPOBEJACHWH T'eodKoJorudeckoro msydenus 1O
pyubst Mansrit BoiiBox (YxTuHCKHH paiioH, Pecrry6mmka Komm).

JO pyups Mansrit BoliBox 3arpsi3sHeHBI HEPTHIO U HE(PTEIPOIyKTaMU HE-
paBHOMepHO. MUHHMMAanbHas KOHIEHTpAIMs HE(YTEIpOIYKTOB COCTAaBUIIA
281 mr/kr, makcuMmanbHast — 48958 wmr/kr. Cpennee coxaepkanue HedTermpo-
nyktoB (15412 mr/kr) B 15 pa3 mpeBbIIaeT HOPMATHB OCTATOYHOT'O YPOBHS
cozepkanus HeTH n HepTenpoaykToB B JIO 4acTH HOBEPXHOCTHOTO BOJTHOTO
ob0bekTa. B 92 % npob koHUeHTpanun He(TENpOoayKTOB MPEBBIIIAIOT HOpMa-
THBHBIE 3HaueHus. KodpQuuueHT NOoHHOM akkymyisuun coctaBui 1,7x10%,
YTO yKa3bIBAET HA XPOHUUECKHH XapaKTep HEPTSIHOTO 3arps3HEeHNSI.

JlononHuTensHO OBUTM TPOBEAEHBI aHAIM3bI BOABI PYYbs U MOYB Oepero-
BOM nonockl. CpeqHss KOHIEHTPALUs paCTBOPEHHBIX HEPTEIPOAYKTOB B BOZC
cocrasuna 0,09 Mr/mm®, mokaszareny GHOXUMUYECKOTO NOTPEONEHUS KUCIOPO-
na 3a 5 cyrok pocturanm 15,7 MrOy/mv?. O6a 3HaYEeHHS IPEBBIIAIOT YCTAHOB-
nernnbie [1/IK mis perOoX03siCTBEHHBIX BOZOEMOB U YKa3bIBAIOT Ha 3arps3He-
HHE BOJIbI OPTraHHYECKUMH BEIIECTBAMH.

B xone HaTypHOro o6cienoBanus B O€peroBoii nojoce pa3iMBoB HEPTH He
00OHapy»XeHO, OJTHAKO 10 pe3yJibTaTaM JIab0paTOPHOTO aHaJlM3a MPU3HAKH 3a-
IpSA3HEHUS] NIOYB NMPHUCYTCTBYIOT. CpenHee colepikaHne HeQTENpOayKTOB CO-
craBuio 2 053 MI/Kr; BBISBJIEHBI YYacTKH C IIPEBBINICHUEM COJEPXKAaHUS
He(TEeNnpPOAYKTOB OTHOCUTEIHFHO HOPMATHBA JIOITYCTHMOI'O OCTATOYHOIO CO-
JiepkaHusi HepTH U He(TEIPOLYKTOB B IOYBAX IOCIIE ITPOBEICHUS PEKYIIBTH-
BaI[MOHHBIX PadOT.

JI51s1 OUMCTKH Pydbsl U BOCCTAHOBIICHUS €TI0 HKOCHCTEMbI HEOOXONM KOM-
IUIEKC OYUCTHBIX MEPOIPHATHI, COCPEIOTOYECHHBIX TI1aBHBIM 00pa3om Ha JO.

Hayunsrit pykoBomutens — n-p 6moun. Hayk J[.C. BopoOnes
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DIVE INTO SCIENCE

COVID-2019: JOINT EFFORT COMBATS PANDEMIC

N.S. Andreev, E.E. Gribkov, D.R. Kildeeva
nikita 007g@mail.ru

The outbreak of the COVID-19 coronavirus disease caused by the 2019-
nCoV coronavirus, which is now officially designated as a severe acute respir-
atory syndrome caused by the SARS-CoV-2 virus, is a pandemic threat to
global public health. Despite the two largest outbreaks of coronavirus infec-
tions in the past, which caused the respiratory diseases SARS and MERS, the
world was not ready to face the real outbreak of COVID-19, as evidenced by
thousands of victims across the planet. Taking into account the potential threat
of a pandemic, scientists and doctors from all countries are in a hurry to study
the new virus and the pathophysiology of this disease to develop possible
treatment regimens, effective drugs and vaccines in order to prove their high
level of development of science on the world stage.

The process of clinical drug development is always costly and difficult,
nevertheless, during the COVID-19 outbreak, the development of broad-
spectrum antiviral drugs is particularly important. Additionally, such an inno-
vative approach as artificial intelligence, which is being invested in by the
United States, is essential for the search for the medicine.

The effect of British biologics in the treatment of coronavirus diseases is
potentially encouraging, and includes a wide variety of biotechnical antibodies
with a given direction, cytokines and nucleic acid-based therapies aimed at
reading the viral gene, as well as various types of vaccines.

Russian and German vaccines play a crucial role in the prevention of coro-
navirus infectious diseases, and the presence of certain innovative strategies
gives hope for the future.

In this paper, the prospect of joint cooperation in the development of anti-
viral drugs and clinical trials is updated, which in turn will provide patients
with access to a potential drug with an improved therapeutic effect and reduce
the time of its entry into the common market.
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BIRD VOCALIZATION: COMMUNICATION AND DELIGHT

E.A. Kovalenko, M.V. Apanasevich
evgeniy-kovalenko2016@mail.ru, 20maxim18@mail.ru

Bird songs pervade forests, meadows and parks every spring. People per-
ceive these songs as charming melodies, but this is a way birds communicate
with each other. Different types of vocalization give congeners particular sig-
nals.

Song is individual for species and scientists can distinguish them basing on
typical features of melody. Like the best singers, passerine can chant sophisti-
cated melodies, manakins sound similar to stridulation of grasshoppers, and
some bird performers imitate sounds of other birds.

The avian vocal organ is called the syrinx. It is a bony structure at the bot-
tom of the trachea which is unlike the larynx at the top of the mammalian tra-
chea. The syrinx and sometimes a surrounding air sac resonate to sound waves
that are made by membranes in which the bird forces air. The bird controls the
pitch by changing the tension on the membranes and both pitch and volume by
changing the force of expiration. It can control the both sides of the trachea in-
dependently, that is why some species can produce two notes simultaneously.

The spectrum of different sounds produced by birds is large. Sounds fluc-
tuate from pure sounds to noisy sounds. Modulations in amplitude and fre-
quency have a wide range. Bird sounds can be divided into two groups: songs
and calls, each one has different function. Males mainly release songs in the
breeding season and key functions of songs are to attract females and to com-
pete with other males. Second function of songs is a determination and defense
of territorial borders. Calls are produced by both sexes through the whole year.
Calls always occur in some particular context with some specific function.

Academic advisor — senior lecturer E.A. Melnikova

73



THE REGULATION OF CEREBRAL CORTEX FOLDING

K.A. Arsentiev
arsentiev kirill@yandex.ru

The human brain has its characteristic folded appearance due to its outer
layer of gray matter, the neocortex. All mammals have this cortex that is vari-
ous in its size and area. The cerebral cortex is a central region in the brain that
controls high-level cognitive functions.

During evolution, the cortex has undergone an enormous expansion that
mostly accounts for the increase in brain size across mammalian species. Be-
cause the cerebral cortex is a laminar sheet of tissue, its expansion coincides
with the formation of folds consisting of gyri and sulci. Based on cortical fold-
ing, mammals can be classified into gyrencephalic species (such as ferrets and
most primates), which have folded brains, and lissencephalic species (such as
mice), which have smooth-surfaced cortices.

This review will consider some of the currently known molecular mecha-
nisms and genes that provide the process of formation of gyri and sulci on the
human brain and others mammals. For instance, ARHGAP11B is a human-
specific gene that has been suggested to play a key role in the evolutionary ex-
pansion in neocortex. Studies have been conducted in which this gene was in-
troduced to other animals, which led to an increase in special cells of the radial
glia, cells that play a role in the development of the neocortex.

This review is an attempt to understand the current stage of the develop-
ment of science of human brain development, what research in this field is
most likely to be conducted in the near future and why it is so important to
know how and why our brain takes the form of a walnut.
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THE MANDELA EFFECT

A.S. Aslaeva, T.A. Tsyretorova
Angelok.02.02@mail.ru Tsyrena99@mail.ru

The Mandela Effect is a phenomenon associated with false collective
memory. In psychology, false memory is the phenomenon when someone re-
minds you of something that did not happen or reminds you of it in a different
way than it actually happened. Perception, activation of related information,
inclusion of misinformation and misattribution of source have been proposed
as several mechanisms underlying various types of false memory phenomena.

This phenomenon became famous in 2013, when after the death of South
African political leader Nelson Mandela, masses of people began to claim that
he died in prison in the 1980s, and some even remember the broadcasting of
his funeral on television. In fact, the politician was released in 1990 and died
in 2013. The term «Mandela effect» was coined at the time and still has no
single scientific explanation.

The reasons for the occurrence, as explained by psychologists, is that -
sometimes a person, remembering an event, modifies it in his mind or initially
perceives the event erroneously. Scientists attribute the Mandela effect to con-
fabulation, a phenomenon in which a person forms memories of facts that did
not actually occur or that occurred at a different time period. In everyday life,
confabulation is quite common.

Misinformation resulting from the Mandela effect can be perceived as in-
disputable fact if it is supported and disseminated by a large number of people.
Thus, one person's false memories affect the memories of other people, and
they will remember the facts in a similar way. This can lead to a false percep-
tion of some phenomenon in the whole society.
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TOMSK, WAKE UP! DON'T SHOOT THE BIRDS

V.V. Bakalkina, A.O. Gorodetskaya, Yu.A. Znakova
Bakalkina.valeriya@mail.ru; nastya21gorod@mail.ru; Anfisa-sima@mail.ru

At present, environmentalists are concerned about waterfowl's population
decline. In the Tomsk region, some of them (a black stork, a grey goose, and
an osprey) are already included in the Red Book. There is a rare subspecies of
Bean Goose in the Tomsk region, its number is critical. It is predicted that the
Bean Goose will be in the Red Book in the nearest future. Have you heard
about spring hunting amendments in the Tomsk region? What impact does
spring hunting have on waterfowl populations? This work aims at raising pub-
lic awareness of this issue.

The parameters (terms) of spring hunting were changed by the Tomsk re-
gion Governor's Resolution of 01.02.2021. Nowadays the waterfowl hunting is
permitted for 30 days which is three times more than it was before. As a result,
it will cause the removal of a valuable gene pool of birds that survived in win-
ter. Killing one bird in a pair eliminates the remaining individual from breed-
ing for at least a year. Birds are stressed during the hunting season, and it re-
duces breeding success. It is also more difficult to curb poaching during the
hunting season. Spring hunting, unlike autumn hunting, has a more detrimental
effect on waterfowl populations because the broods born in spring are shot in
autumn. A few countries have banned the shooting of birds during the nesting
period, and there are various restrictions to help conserve biodiversity during
the hunt. Several parties are into the debate - scientists, the Department of
Hunting and Fishing, citizens, nature users, and hunters. They act under the
laws of the Russian Federation and each group has their point of view on the
situation.

Not surprisingly, the problem has resonated with the public. Environmental
actions were held. One of them was a flash mob under the slogan «Tomsk,
wake up! Do not shoot the birds!» The flash mob aimed at attracting the atten-
tion of the governor of the Tomsk region and the Department of Hunting and
Fisheries to make changes in the hunting parameters in the region. It is neces-
sary to optimize spring hunting, but not to cancel it completely. The scientific
method and the opinion of ornithologists should be taken into account.
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ENVIRONMENTAL PROBLEMS OF TOMSK

S.A. Bardakova
sofiya-bardakova@mail.ru

Modern cities around the world face various environmental problems in-
cluding air, water and soil contamination, solid waste, traffic congestion and
noise, lack of safe energy and fresh water, soil destruction and degradation,
loss of green and natural spaces, and many others. Tomsk is not an exception.
This article is focused on environmental problems of Tomsk.

Firstly, these problems are associated with the activities of the Siberian
Chemical Combine and the release of radioactive waste in the environment in
particular. Radioactive wastes emit ionizing energy that can harm living organ-
isms and lead to the destruction of plants and animals’ populations. Some radi-
oactive materials can persist in the environment for many thousands of years
before completely decaying. There is much concern over the control of these
wastes.

Secondly, these are the problems connected with extractive industries.
These are the businesses that take raw materials or natural resources, including
oil, coal, iron, copper and other minerals, from the earth. At production, tech-
nical problems can occur that lead to the destruction of the natural environ-
ment. And also the race for the growth of oil production has a negative impact,
because large areas of the habitat of many living organisms are being de-
stroyed.

Thirdly, inadequate water supply and problems with fresh water. Water,
polluted with heavy metals, flows into the Arctic Ocean and, as a result, con-
taminates its unique ecosystem.

These issues should attract much attention and concern in order to make
our city more attractive and sustainable.
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BRAIN CHEMISTRY: L-DOPA AND PARKINSON'S DISEASE
TREATMENT

D.R. Biktimirov
omniam-strelok@mail.ru

Dihydroxyphenylalanine (DOPA) is a biogenic substance formed in the
body from tyrosine; it is a precursor of dopamine. L-Dopa (levodopa) is a syn-
thetic levorotatory isomer of dioxyphenylalanine, which is used as a medicine.
The effect of levodopa on Parkinson's disease is the following: dopamine-
producing neurons are destroyed, therefore, against the background of a pro-
gressive lack of dopamine, L-dopa makes up for its deficiency in the body.
Since dopamine is not able to cross the blood-brain barrier, levodopa is used
for this, which is its precursor and, when it enters the body, undergoes decar-
boxylation, as a result of which dopamine is formed.

Parkinson's disease is a serious neurodegenerative and neurological disor-
der that most often develops in people aged over 60. Parkinson's symptoms are
muscle rigidity, tremor, and hypokinesia. The first time of using of L-dopa for
the treatment of parkinsonism was carried out in 1960-1961. Then the bio-
chemist Oleh Hornykiewicz discovered a sharp decrease in dopamine in pa-
tients with parkinsonism, and turned to the neurologist Walter Birkmayer with
a proposal to conduct clinical experiments using levodopa, which were suc-
cessful.

The principle of action of L-dopa is to replenish the lack of dopamine, and
not to treat the damaged part of the brain, so this drug is not durable and does
not help in the later stages of the disease. At the beginning of the development
of the disease, with not very pronounced symptoms, levodopa helps a person
to live fully. However, with further treatment, it is necessary to increase the
dose to the maximum, but due to the fact that L-dopa has many negative side
effects the medicament has to be gradually canceled. Also, in order to elimi-
nate the side effects of L-dopa, it is used with other medicaments, so it is prac-
tically not used in its pure form. After the discontinuation of taking the medi-
cine, the symptoms of parkinsonism return and intensify due to an increase in
degenerated neurons.
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ELECTRICAL SIGNALS IN PLANTS

M. Birt
marybirt.sov@gmail.com

Plants lead a motionless or sedentary lifestyle and outwardly do not show
quick reactions to stimuli. However, plants are characterized by elementary
sensitivity, in the implementation of which the electrical type of signaling
plays an important role. Plants have the ability to generate different types of
long-range electrical signals in response to different stimuli such as light, tem-
perature variations, wounding, salt stress, or gravitropic stimulation. The pres-
ence of electrical signals, such as action potentials (AP), in both animal and
plant cells, suggest that plant cells, too, make use of ion channels to transmit
information over long distances. A variation potential (VP) is a hydraulically
propagating electrical signal occurring exclusively in plant cells, VP is trans-
mitted through the dead xylem of plants.

The purpose of my work is to study the generation and propagation of vari-
ous electrical signals, their ways of transmission within the plant body and var-
ious physiological effects.

The analysis of scientific material revealing the mechanism of electrical
signals of plants was carried out, and two types of plant signals were com-
pared: action potentials (AP) and variable potentials (VP).

With the help of the studied material, it was concluded that elementary un-
differentiated sensitivity is inherent in plants. Elementary sensitivity plays an
essential role in the relationship of the plant with the environment. Finally, un-
der the action of strong stimuli, PDs play the role of a primary emergency sig-
nal connection, which allows the plant to quickly begin the restructuring of vi-
tal functions under extraordinary conditions.

Overall, the knowledge of electrical signaling in plants will help to unravel
the nature of information exchange within plant cells and organs.
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WHAT WE NEED TO KNOW ABOUT THE CORONAVIRUS
VACCINE

A.V. Bukharina
4udanka@gmail.com

From the Stone Age to the 19th century, the number of mankind remained
approximately the same — a situation when two parents survived until repro-
ductive age of their two children. It was exactly that — usually a dozen were
born, but most died without leaving offspring — a classic of the theory of natu-
ral selection. At the same time, people rarely died from the fangs of wolves or
tigers - most of the deaths were caused by diseases, in the face of which we
were as defenseless as “our smaller brothers”. More than a century of vaccina-
tion practice has put into the hands of physicians huge statistics that help de-
termine the optimal method of vaccination. By observing the dynamics of dis-
eases and collecting data on the side effects of vaccines, WHO and other or-
ganizations realize the limitations and effectiveness of certain vaccines, which
leads to the development of new vaccines and improvement of old ones, taking
into account all the negative experiences.

COVID-19 is the disease caused by a novel B-coronavirus, the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV2). The disease was first re-
ported in December 2019 Wuhan, China and the full genome was sequenced
and published by January 05, 2020. By March 11, 2020, COVID-19 had
spread globally and was declared a pandemic. There are a series of patient-
associated and virologic factors that pose major clinical challenges to the de-
velopment of anti-SARS-CoV-2 drugs. SARS-CoV-2 is a rapidly mutating vi-
rus, and new SARS-CoV-2 mutants are likely to appear repeatedly at unpre-
dictable times. There are many studies investigating combination therapy;
these smaller clinical studies examining virologic endpoints may be sufficient
to identify which combinations can be used for large studies in risk groups or
hospitalized patients.

The outbreak has emphasized the urgent need for renewed efforts to devel-
op specific antiviral therapies or vaccines to combat SARS-CoV-2. It is still far
too early to know what the best approach will be to control COVID-19 with
vaccines. As there are so many platforms whose efficacy is being studied now,
the current period seems exciting and challenging for vaccinology.
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TWO PEAS IN A POD

A.A. Bukhlina; A.P. Shabunin; V.S. Yureva
aleksandrabuhlina@gmail.com, alexandr.8.shabunin@gmail.com,
www.vika.kg57@gmail.com

The twins have always been looked at with interest, and in the past with
some superstition. Even ancient myths tell stories about them. In some cul-
tures, twins are symbols of a miracle. Should the birth of twins be considered a
miracle or it is nothing more but a biological process?

Twins are two or more offspring born as a result of a single pregnancy after
a short time after each other, in humans and those mammals whose females
usually give birth to a single child. Twins are identical and dissimilar.

Monozygotic twins are formed from a single zygote, which is divided into
two or more parts at the stage of fragmentation. They have the same geno-
types. Monozygotic identical twins are always of the same sex and have a very
large portrait similarity.

A special group among identical twins consists of unusual types: two-
headed (usually non-viable) and xyphopag («Siamese twinsy).

Also, there is a special type of twins — «royal twins». They combine the
features of identical and dissimilar twins. Semi-identical twins can be of dif-
ferent sexes.

Heterozygous twins develop when two egg cells are fertilized by two
sperm cells. They are no more alike than brothers and sisters. Fraternal twins
may have different fathers. Mixing the genotypes of heterozygous twins can
lead to chimerism.

The factors that influence the frequency of twin births are currently poorly
understood. On average, twins make up about 2 % of all newborns.

In general, the phenomenon of Gemini is no less interesting for studying
and examination than the mystery of the structure of the Universe.
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CONTROVERSY OVER GMO: SCIENCE VS BIAS

A.V. Chekunkova, A.N. Lavrenyuk
ms.oleandrina@mail.ru, lina.lavrenyuk.02@gmail.com

No doubt genetically modified organisms have a notoriously bad reputation
in the whole world. The creation of genetically modified food is now the most
important and most controversial task. The production of genetically modified
products is the most important achievement of modern science. It was hard to
imagine that the implementation of these and many other technologies would
face not just technical problems, but rather misunderstanding and rejection in
society.

A genetically modified organism is the result of genetic engineering tech-
nologies that allow the DNA genes of one organism to be inserted into another.
Microorganisms, viruses, plants, animals, and even humans are used for that
purpose.

Many people mistakenly assume that GMOs are just food. It is a broader
concept. More durable fabric can be created with GMOs. Recently, silk has
been improved in Japan by altering the genome of the silkworm. Silk has be-
come stronger and more elastic than usually, it is better suited for creating sur-
gical sutures. The Canadian firm Nexia bred goats with a cobweb protein gene
inserted into their genome and showed that the milk of these goats can be used
as raw materials for a material called bioSteel. BioSteel turned out to be
stronger and lighter than Kevlar - the material from which modern body armor
is made. Hypoallergenic pets for allergy sufferers can be genetically engi-
neered. Genetic engineering has found application even in contemporary art.
For example, there is a technology called DNA origami, when molecules com-
bine, and in a strictly defined way, forming nanostructures of a pre-selected
shape. It can be an asterisk, triangle, letter of the alphabet, or even an emoti-
con.

Genetic engineering is already being applied in a wide variety of areas of
human life - from art and entertainment to the treatment of hereditary diseases,
as well as in basic scientific research. But the central topic of the public and
political debate associated with genetic engineering is the use of genetically
modified organisms for food.
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MEDITATION AND HYPNOSIS IN PSYCHOTHERAPY:
AREA OF APPLIANCE AND CAPACITIES

I.A. Chepkasov, Rick Sadun
ilyalqaz2wsx@gmail.com

During recent decades, researches about meditation and hypnosis have giv-
en to scientific community a great amount of data. Both these methods of psy-
chological therapy have been scientifically proven to have great efficiency in
treating a big variety of disorders and symptoms. First, we summarized the
theoretical specificity of meditation and hypnosis. Then we searched published
data in SCOPUS and WoS journals and analyzed experimental results of psy-
chotherapeutic use of these methods in relation to different kinds of disorders
and symptoms and then compare their efficiency in specific psychotherapeutic
contexts. The potential unwanted effects of hypnosis and meditation have also
been addressed and compared.

It is little of a surprise that these non-pharmaceutical methods of disorder
treatment have a lot of similarities. Not only they both have shown their
productivity in a lot of same psychological and psychiatric contexts, but also
shared some specific unwanted effects. Both of these methods of disorder
treatment has shown to share a great amount of advantages in treating the con-
sidered conditions, such as depression, anxiety, obsessive-compulsive disorder,
somatization, borderline disorder, psychotic disorder and post-traumatic stress
disorder. The possible disadvantages of hypnosis include the fact that 31% of
people complained to have cases of certain hour long effects which included
drowsiness, cognitive distortion and anxiety. The possible disadvantages of
meditation include emotional stress, confusion, disorientation (25% of people
had these effects), and more severe and the most rare cases include psychosis,
epileptic attacks, and PTSD.

Prospects for future research include a variety of valuable topics. For ex-
ample, it is not clear how mediation can both alleviate and trigger psychosis, or
why in certain cases both meditation and hypnosis can either cure or cause
anxiety symptoms. So a corresponding research of investigation of the reason
of phenomena, and how to make the positive effects more likely, would have
great value for both medicine and science.

Scientific advisor — M.N. Shurupova, Candidate of Sciences in Biology,
Associate Professor of the Department of Botany
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A MAN’S LIFE WITHOUT SLEEP

Y. A. Darkova, A. M. Tarasov
yana.darkovaa@gmail.com, mr.vixuxal@mail.ru

This work is focused upon the mechanism of sleep in animals, and the abil-
ity of people to live without sleep. Is it possible, and what would this life be
like? Reducing the amount of sleep could be helpful to the military performing
long missions, for example, the US government investigates animals without
sleep for military needs, or students taking exams.

Some animals have special mechanisms to reduce or change the sleep pro-
cess. For instance, migratory songbirds have some daytime sleeps, each of
which lasts an average of only 9 seconds. Besides, aquatic animals have a sin-
gle-hemisphere or asymmetric sleep to remain alert against predators and keep
their bodies in a floating position. To change sleep patterns in humans, we can
influence hormones and proteins of the nervous system, edit genes, and even
cut out some brain structures. But what are the consequences of such an inter-
vention? We decided to turn directly to sleep and waking in people. We found
out that the official record is 264 hours. Teenager Randy Gardner changed his
mental abilities and behavior: he quickly became angry and sullen, could not
focus, and soon he began to hallucinate and paranoia. This experiment had to
be interrupted, as it became dangerous to health. Data were found that due to
lack of sleep, body temperature drops, cortisol and adrenaline levels increase,
insulin levels decrease, vision and hearing deteriorate. Some studies claim that
the damage from insomnia is reversible and arises from the stress that the body
experiences. A person cannot be deprived of sleep without causing tension in
his body.

However, different people tolerate sleep deprivation in different ways. This
is influenced by age, health, living conditions, and nutrition. Also, research is
still underway in the field of sleep physiology. Sleep arose in the process of
evolution, starting with invertebrates. That improves the importance of the
process for the functioning and development of living organisms. People, like
any other animal, need to sleep. A person spends a third of his life in sleep, and
he does not have pronounced mechanisms of long waking.
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ECOLOGY AND LIFESTYLE OF SOME CLASSES OF
EXTREMOPHILES

D.A. Deridov
mr.deridov@gmail.com

The definition of the term “Extremophile” represents an anthropocentric
view on the organisms that live in the environment and conditions unsuitable
to humans and still have the ability to grow and divide. Usually this word is
used for unicellular prokaryotic organisms such as archaea or bacteria, but its
application is wider and includes fungi, algae, eukaryotic cells and even multi-
cellular plants and animals. It is connected with a wide variety of conditions
and flexibility of living organisms, which provides abilities to adapt them-
selves to extreme environments and occupy a comfortable ecological niche.

My report is meta-analysis with the main purpose to accumulate and ana-
lyze the information on the ecology and differences between several classes of
extremophiles. The choice of the objects to be explored was made on the basis
of availability of literature.

Modern science highlights up to 18 classes of extremophiles based on their
adaptations to environmental factors, such as temperature, pH, oxygen or car-
bon dioxide consumption, salt concentration, radiation levels and living places.
Every class may include different prokaryotic domains. Because of the in-
creased attention to these organisms, there have been opened some new fami-
lies and species never discovered earlier. Often they live only in hidden closed
communities. Scientists all over the world are in regular search for new micro-
bial life that beaten another environmental barrier.

The most important aspect of extremophile exploration is special features
that help them to avoid dangerous conditions of their environment. People
have been using the properties and metabolic products of these organisms for
years, for instance, thermophiles enzyme for PCR-tests. In Japan alkaliphiles
were used for reducing indigo from indigo leaves. Also, scientists are currently
exploring the usage of biofuel and the development of biomining technology.

To sum up, further study of extremophiles is promising and might be quite
valuable and profitable as well. Modern knowledge about these organisms has
increased greatly and it is necessary to accept and realize their significance.
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REGENERATION IN TETRAPODS

A.V. Dyorova
a.derova@mail.ru

Regeneration is the ability to recover lost or damaged structures. Most or-
ganisms on Earth have it in some form, but there is a question: why are tetra-
pods so ineffective in comparison with lower animals in regeneration?

In our work we collected information about the process of regeneration in
tetrapods, comparing regenerative abilities of tetrapods and lower animals,
human’s potential in regeneration as a tetrapod.

We found out that tetrapods’ ability to regenerate was lost in the process of
evolution, salamander is the only exception. Moreover, the connection be-
tween regeneration and embryogenesis was settled. It makes it possible to im-
prove the ability to regenerate through biotechnology.

As a result of research, scientists could found out mechanisms of scarless
regeneration in mammals, the role of macrophages in the processes of regener-
ation. Also, proteins that are responsible for both for regeneration and embry-
onic development of limbs were found. In particular, scientists managed to re-
generate mice’s ears without scars and partly regenerate fingers, also they
«learned» Lactobacillus reuteri to make macrophages work more active for
regeneration of skin injuries, which might be useful in medicine.

Researches faced some difficulties: connection of regeneration and cancer,
incomplete understanding of the mechanisms of regeneration and embryogene-
sis that makes using knowledge in practice (in medicine) harder.

The conclusion might be done there that humans have a huge regenerative
potential as a tetrapod. This potential has to be learned to use in medicine for
healing lots of diseases and improving quality of life.
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WHAT DO WE KNOW ABOUT PERSONAL DISORDERS?

D. Dzavtayeva
dianajavtayeva@gmail.com

A personality disorder is a persistent psychiatric disease that can manifest
itself already in childhood and adolescence, gradually progressing. It is charac-
terized by the pressure of some and the manifestation of other personality
traits. This is a group of mental illnesses that include persistent long-term
changes in behavior and thought processes that are not typical in the society.

The work is devoted to identifying the causes of personality disorders and
considering methods of therapy. A wide range of factors affecting the psycho-
logical state of a person can cause a personality disorder, including various ge-
netic diseases, damage to parts of the brain, drugs, alcohol, other toxins, ab-
normal intrauterine development, abnormal brain development, poor social ed-
ucation, problem childbirth, and injuries.

According to the ICD-10 definition, a personality disorder is a severe viola-
tion of the characterological constitution, that is, in fact, a specific personality
structure. Therapy is aimed not at changing it but at mitigating and compensat-
ing for negative manifestations, adapting a person to society, reducing the level
of anxiety, and so on.

In 2008 there were six major research projects conducted in three countries,
the average rate of diagnosed personality disorders was found to be approxi-
mately 10.6%. As a result, it can be concluded that about one in ten people suf-
fers from some kind of personality disorder. Consequently, personality disor-
ders can be viewed as a problem that deserves the close attention from psy-
chiatrists and clinical psychologists.
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POTENTIAL OF ALGAE FOR CANCER CONTROL

E.M. Ermolova
Lisa8122@gmail.com

Algae are a perspective resource for use in medical research. Algae grow
fast and they are pretty cheap. Moreover, the diversity of alga species also in-
cludes those whose properties scientists have attempted to use in a relevant ar-
ea for nowadays — a fight against cancer.

My work is on exploring the future of this biomaterial for molecular re-
search using specific examples of cancer experiments. I have considered two
attempts of the use of algae in such studies. In the first experiment, algae spir-
ulina platensis was used as a body for a microrobot and in the second experi-
ment algae thalassiosira pseudonana — as a capsule for an anti-cancer medi-
cine. In both experiments, algae showed their potential. In the first one they
had a toxic effect on the cancer, in the second — fulfilled their obligation to
transport the substance. Scientists today look with optimism at the current re-
sults and say that there is a need for new experiments aimed at investigating
algae, their properties in relation to cancer, and especially the properties of dia-
toms algae, which, in the long run, can be used to deliver drugs to damaged
tissues and organs.

Experiments were carried out in rats in which cancer was transplanted. As
a result of the treatment of the tumor with the injected algae, it could be seen
on special devices due to the properties of some algae — bioluminescence. Both
experiments showed visible tumor reduction and slower tumor development
compared to the experimental group of rats.

Taking into consideration the results of these studies, we can conclude that
single-celled algae are a promising material for making a microscopic instru-
ment for molecular research and treatment. A number of publications in scien-
tific journals prove it showing the direction for further research in this field us-
ing biological materials.
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WHAT SNOW IN TOMSK CAN TELL ABOUT

A.D. Evseeva, A.M. Latisheva
ms.evseeva@list.ru

Snow cover accumulates practically all substances entering the atmosphere.
The aim of our project is to study snow, its quality, physical and chemical
characteristics. For our research, we chose precipitation, namely snow, as an
indicator of environmental pollution.

We are students of the TSU, so we decided to explore the territory of the
university in order to compare the quality and properties of snow. So, we took
three samples on the territory of Tomsk: by the road next to the main building
of Tomsk State University, in the University Grove and at the University en-
trance. And in the beginning, we studied the appearance (color, moisture,
hardness) and the condition of the snow.

We analyzed the snow stream, determined the pH of the snow water, the
transparency, the presence of solid pollutants and salts in the snow. Experi-
ments were carried out to detect chloride ions, sulfate ions and lead cations.

Snow is not completely pure and may contain various impurities. Based on
the results of chemical analysis, it can be argued that, in general, the atmos-
phere is favorable; especially clean air is in the University Grove. Contamina-
tion is observed near the roadway.

We have established an increased content of mechanical impurities, chlo-
ride ions, as well as lead and iron ions in the snow samples from the nearby
roads, which is due to the effect of exhaust gases from cars, using chemicals to
combat ice and other consequences of human activity.

The chemical pollutants contained in the snow cover melt into the soil, ac-
cumulate in it from year to year, and penetrate into plant and animal organ-
isms. Accumulating in the human body, they can cause disturbances in the
functions of blood circulation, brain activity, metabolism, and allergic reac-
tions. Thus, our topic is really relevant.

Academic advisor — senior lecturer E.V. Vychuzhanina
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DIFFERENCES IN CHEMOLITHOTROPHIC METABOLIC
PATHWAYS

T.A. Gabazov
timur_gabazov@mail.ru

Chemolithotrophy is an ability to extract energy from inorganic molecules.
This is a completely unique form of metabolism that occurs only in prokary-
otes. Such phenomena were firstly discovered and characterized by Russian
microbiologist Sergei Winogradsky.

As a result of long-lasting evolution, currently many species exist; they use
various metabolic pathways that use inorganic substances as electron donors.

Many chemical substances such as H 2, H 2 S, [Fe]"(2+), [NH] 4"+ can
serve as an energy source. These chemicals deliver electrons to electron
transport chain through various pathways creating proton motive force, the
driving force for ATP synthesis.

Many organisms are capable of using hydrogen (H_2) as a source of ener-
gy. Hydrogen-oxidizing organisms often inhabit oxic-anoxic interfaces in na-
ture to take advantage of the hydrogen produced by anaerobic fermentative or-
ganisms while still maintaining a supply of oxygen.

There are three distinct types of ferrous iron-oxidizing microbes. Acido-
philes oxidize iron in environments that have a very low pH and are important
in acid mine drainage. The second type is microaerophilic microbes which ox-
idize ferrous iron at near-neutral pH. The third type of iron-oxidizing microbes
is anaerobic photosynthetic bacteria, which use ferrous iron to produce NADH
for autotrophic carbon dioxide fixation.

Sulfur-oxidizing metabolic pathway should involve the oxidation of re-
duced sulfur compounds, inorganic sulfur, and thiosulfate to form sulfuric ac-
id.

Nitrification is biological oxidation of ammonia to nitrite followed by the
oxidation of the nitrite to nitrate occurring in separate organisms. However,
there are also such phenomena as complete ammonia oxidation to nitrate in
Comammox bacteria and anaerobic ammonia oxidation in Annamox bacteria,
which involves the coupling of ammonia oxidation to nitrite reduction. Thus,
we can see that even such unusual organisms, literally feeding on stones, are
able to survive in a wide variety of places on our planet.

Academic advisor — senior lecturer E.V. Vychuzhanina
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SMART SLIME IN THE XXI CENTERY: MYXOMYCETES AND
WHY WE STUDY THEM

M.Y. Gluschenko
mariana23.03.29.06@yandex.ru

In our world, there are still problems in the field of medicine, engineering
and others. But sometimes we do not even think that nature has already invent-
ed everything and, moreover, is trying to help us. Slime molds, organisms con-
sisting of one cell, can become such helpers.

My work is devoted to the study of slime molds as living organisms, their
role in nature and in human life. Information about the structure of these or-
ganisms and their beneficial properties was taken from various scientific
sources. I have also studied modern research by scientists who show the im-
portance of this topic.

I have studied how living slime mapped dark matter in space. In the Uni-
verse, modern cosmology presupposes the presence of an extensive network of
threadlike structures, colloquially called the «cosmic web». They are made of
matter that cannot be seen with electromagnetic signals — perhaps because it is
too scattered. Therefore, scientists face a problem: how to visualize and create
a model of what cannot be seen. This is where the slime molds of polycepha-
lum come to the rescue, whose behavior once inspired the German media artist
Sage Jenson to create unusual works. Using his 2D pictures, scientists recreat-
ed the algorithm for moving slime molds in three-dimensional space. Then
they conveyed the coordinates of 37,000 galaxies in the local, digital version
of our universe to the program. And it turned out to be a completely reliable
model of the cosmic web.

Moreover, studies have also been conducted on the capability of slime
molds to eliminate the problem of addiction to antibiotics, the so-called re-
sistance of harmful microorganisms to drugs. Such studies were based on a
simple fact that slime molds feed on bacteria and other microorganisms. Addi-
tionally, it was found out how these organisms can help in the treatment of
cancer. Thus, myxomycetes are a source of knowledge and inspiration.

Academic advisor — senior lecturer E.V. Vychuzhanina

91



SIAMESE FIGHTING FISH

1. Y. Goncharenko
goncharenko01@list.ru

Betta splendens commonly known as the Siamese fighting fish or betta is a
freshwater fish that can be found in Cambodia, Laos, Malaysia, Indonesia,
Thailand, and Vietnam. Siamese fighting fish is among the most popular and
widely available aquarium fish in the world due to their varied and vibrant col-
our, diverse morphology, and relatively low maintenance. Bred varieties of Si-
amese fighting fish are the most well-known and the most widespread in cen-
tral plain of Thailand. Their famously vibrant colours, large and flowy fins,
and aggressive behaviour are the result of generations of intensive artificial se-
lection, for which they are sometimes known as «designer fish of the aquatic
worldy». Bettas are well known for being highly territorial, with males prone to
attacking each other if housed in the same tank; without a means of escape,
this will usually result in the death of one or both fish. Female bettas can also
become territorial towards one another in confined spaces. Bettas are excep-
tionally tolerant of low oxygen levels and poor water quality, owing to their
special labyrinth ~ organ, a characteristic unique to the subor-
der Anabantoidei that allows for the intake of surface air.

My work is dedicated to researching what the Betta fish reacts most to. My
experiment will help me find out what keeps the Siamese fighting fish calm
and what makes aggressive. I observed the Bettas as I tested how they reacted
to color, shape and their own reflection.

This experiment will help people to take care of their Betta properly and
avoid conflicts by keeping it in the right conditions.

As a result of the work, it was revealed that male Betta fish flared their gills
and raised their tails at their own reflection. Bettas flared up there gills as wide
as they could and stretched out and raised their tails, which proves that Sia-
mese fish is very aggressive towards each other. Also, the red light had the
most effect on the Betta fish. My findings can help people understand what
type of environment to keep their fish in, as well as what proper lighting is bet-
ter to use.

Academic advisor — senior lecturer E.V. Vychuzhanina
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AGRICULTURAL ETHICS: A BRIDGE TO THE PRESENT

E.E. Gribkov, N.S. Andreev, D.R. Kildeeva
astratys@gmail.com

The most profitable and promising science among the natural science
branches in Russia of the XXI century is agronomy. Its anthropocentricity can
generate dilemmas that set the vector for the development of new areas of eth-
ics. One of them is agricultural ethics.

Agricultural ethics has two basic principles:

1. A branch of environmental ethics that addresses the rational use of soil,
cultivated plants, and the environment. The following topics are covered: de-
pletion and degradation of land due to unskilled actions of farmers who pump
out macro- and microelements, thereby destroying the biota and destroying the
structure; destruction of endemic biocenoses due to the mass use of pesticides;
the appearance of superweeds from cross-splicing with GM crops.

2. A branch of consumer ethics where agricultural ethics is the Foundation
of quality food. Food must be healthy. And behind this there is a problem of
attitude not to nature (or only partially), but to man. At the same time, as prac-
tice shows, consumers who are concerned about the quality of products have
their own opportunities to influence agricultural producers, forcing them to
economically produce healthy products.

At the same time, having a twofold nature of manifestation and affecting
environmental and medical-biological issues, agricultural ethics is not consid-
ered as a part of applied ethics and to a large extent is not affected by scien-
tists, farmers and the Russian state as a whole.

Our work is aimed at updating agricultural ethics, bringing it to the level of
medical bioethics. Agricultural ethics should have at least a recommendatory
character, as an optimal Maxim of the mind — prescriptive, as a priority fixed
at the legislative level.

Academic advisors — senior lecturer E.V. Vychuzhanina, senior lecturer
SibMed O.V. Gerasimova
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THE PROBLEM OF NEW ETHICS IN GENE ENGINEERING

A.A. Gribkova, E.-H. Akhmedova
agribkova9@gmail.com, evelina-akhmedova@mail.ru

The moral component of humanity is evolving as part of the social space.
Behavioral norms are being changed following the development of peoples’
physical and mental activity. However, in the modern world, technological
progress is developing much faster than humanity gets used to the new envi-
ronment created by these achievements. Behavioral practices are outstripping
ideas about them. The ideas themselves either do not have time to form or bear
the imprint of the ethical norm of the previous time. In this consequence, the
dissonance in global society appears.

This work provides evidence for the formation of new ethics under the in-
fluence of significant research in the natural sciences. The development of ge-
netic engineering — a set of methods and technologies for changing hereditary
information — allowed scientists to create programmable living organisms us-
ing artificial intelligence or edit the human genome was a big step forward.
Worth noting, the public reaction to such events is too vague, and there is an
explanation for that. Now we are at the moment of the birth of something
completely new, which has never happened before, and the world is trying to
assess this, having only the ethical norms of the past which do not correspond
to reality. Therefore, people change their understanding of moral concepts,
erecting new social institutions. This process is very painful since the for-
mation of new foundations undermines the idea of the world in which a person
lived before which causes some discomfort and a feeling of loss. This is the
reason why global society fearfully discusses scientific achievements, realizing
that no one can control what is happening and direct the development potential
in the right direction.

In conclusion, it becomes obvious that society is not able to give an unam-
biguous assessment of the methods and results of research due to the lack of
formed ethical norms of the new era. Therefore, in the current situation, it is
difficult to predetermine the ways of applying new developments and
achievements, which can lead to consequences of a different nature.

Academic advisor — senior lecturer E.A. Melnikova
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WHY ARE WE GETTING OLD?

E.E. Ignatenko, E.A. Nikitina
eva 2000.atb@mail.ru, ele-ele.soul.501@mail.ru

Aging is a combination of age-related changes in the body that increase the
likelihood of death.

Specific signs of aging are revealed at each level of organization of living
matter: the structure of chromatin, the level of mRNA in cells, the transcript (a
set of mRNA) change, telomeres are shortened in some cells, the expression of
telomerase decreases, mutations accumulate in nuclear and mitochondrial
DNA (mtDNA), the intensity of oxidative damage to biopolymers.

Progeria is a rare monogenic hereditary disease characterized by signs of
accelerated aging. They are of great interest to gerontologists since they
demonstrate the importance of genetic changes for aging and make it possible
to reveal the molecular mechanisms of the process. Signs of premature aging
are characteristic of many hereditary diseases.

It has been shown that with age, mitochondrial DNA accumulates a large
number of mutations that are prone to intracellular clonal expansion. MtDNA
mutations lead to mitochondrial dysfunction and impairment of energy metab-
olism. The lowest threshold of sensitivity to mitochondrial dysfunction is in
the brain, muscles, and tissues of the eye. It is these organs that are most often
affected by monogenic mitochondrial diseases.

The heritability of human life expectancy is small. Approximately 25 % of
it is determined by genetic factors, 25 % — by environmental factors (socio-
economic, environmental), and 50 % — by lifestyle. Moreover, the inheritance
of life expectancy is low if the parents live up to the threshold level of 75-85
years, and very high if the parents live for more than 90 years. Attempts are
being made to identify the genetic basis for extreme longevity. There are sev-
eral places on Earth where the frequency of occurrence of centenarians is high.
It's about. Okinawa in Japan, about. Sardinia in Italy, Seventh-day Adventists
in California (USA) are distinguished by longevity. Many studies have identi-
fied the association of the apo-liprotein E gene and the FOXO3A transcription
factor with longevity.

Academic advisor — senior lecturer E.A. Melnikova
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CULINARY USE OF ALGAE

R.E. Ivanov
rodgrom1810@gmail.com

Algae are of fundamental importance, serving as a food source to almost all
aquatic organisms in exploited aquatic systems, including fish, shellfish and
other invertebrates. Macroalgae have long been used by humans. Seaweed has
been the basis of the diet along the coast of China since 850 BC. Seaweed is
used as animal feed. Algae are collected, dried and ground into flour, which is
used as a food additive. Brown algae — Laminaria, Ascophyllum are mainly
used nowadays. Currently, the most important algal extracts used on an
industrial scale are alginates, agar and carrageenan. They find a variety of uses.

This work is devoted to the applications of algae in culinary. During the
project the research was conducted which provided the information on the
nutritional value of algae-based products, their beneficial effects on human
health and most relevant substances produced from different species. We have
identified species that are most important for culinary and food industry:
Undaria pinnatifida, Caulerpa lentillifera, genus Saccharina, genus Porphyra,
genus Chlorella and genus Phyllophora. Some of them are mostly used in
Asian countries, others worldwide. The use and relevance of these algae were
considered in the work.

We have identified many benefits of algae in our diets. Algae contain
vitamins, microelements, proteins, unsaturated fats and dietary fiber. Algae-
based products are helpful in curing impairment of thyroid functions if they
resulted from iodine deficiency. Seaweed is valuable in curing diabetes,
cardiovascular disease, and obesity due to the high content of dietary fiber. It
also supports the health of the gastrointestinal tract. But the most notable
benefit from algae is making our food tastier. Japanese seaweed (Saccharina
Jjaponica) naturally contains high levels of glutamic acid which enhances
gustatory qualities of dishes and gets appetite up. That is why many people
love Japanese cuisine so much, for example, basic Japanese broth “dashi”. Gel
formers and emulsifiers obtained from algae help stabilize our food and give it
the right texture. Thanks to those we have industrially manufactured ice cream,
sauces and condiments, jellies and beverages. Thus, algae are a great food
source that can be used differently.

Academic advisor — senior lecturer E.V. Vychuzhanina
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LUCID DREAMS AND THE POSSIBILITIES THEY OPEN UP

AM. Kalitin
Sanche03@mail.ru

Two-thirds of our lives are spent in motion. We work, have fun, study, in
general, all important events take place during this period, but the remaining
third - the one that we spend on sleep - is not less important and very often is a
defining one for our life.

My work focuses on sleep and dreams, their role and impact on a human
life, the physiological nature of dreams, and various sleep states, in particular
lucid dreaming. Having studied other works on this topic, I want to understand
whether dreams can affect our daily life and if it is possible then how it can
happen.

In the mid-twentieth century, it was revealed that our sleep consists of sev-
eral phases. One of them is the rapid eye movement phase, or REM phase.
During the transition to the REM phase, the mechanisms responsible for our
consciousness are partially activated, because of this, we observe colorful
dreams, but dreams have always been considered as something archaic and de-
void of consciousness. However, the study conducted by Stephen Laberge
proved the possibility of having consciousness in a dream. It was found that
the movement of eyes in reality coincides with the movement of the eyes in a
dream. When the subject had a lucid dream, it was necessary for him to per-
form pre-set movements with his eyes, which happened. From subsequent ex-
periments, it was established that our brain experiences a dream as if it were
real.

The peculiarity of our brain is that it experiences a dream as if it were real.
The same can be applied to lucid dreams. Thanks to this, we can use dreams
for our development or treatment. For example, in America, the method of lu-
cid dreams is used to treat military personnel whose psychological state has
been greatly shaken due to their being involved in militarized conflicts. Lucid
dreams can also be used by ordinary people to overcome their fears. In our
dreams, we often see things that worry us or we are afraid of. Thus, realizing
that this is only a dream, a person will be able to overcome his/her fear first in
a dream, and only then in real life.

Academic advisor — senior lecturer E.V. Vychuzhanina

97



GENOTYPIC AND PHENOTYPIC CHARACTERISTICS OF BARLEY
LINES MUTANT IN THE NUD GENE

A.A. Khorzova
khorzova.alisa@yandex.ru

Nud is a transcription factor gene that is involved in the regulation of the
formation of a lipid layer between the caryopsis of barley and flowering scales.
If the work of this gene is disrupted, the lipid layer is not formed - such barley
has a sign of nakedness. Mutations in genes Nud, Winl (genes of the Apetala-
2 transcription factor family), and unnamed genes located on chromosomes 6H
and 7H of barley were previously obtained using the CRISPR / Cas system in
the Golden Promise barley variety. In this work, we used three lines mutant in
the Nud gene (with deletions «-3», «-1», and insertion «+1»).

The purpose of the work is to characterise the resulting lines (in compari-
son with the wild-type control line) for further experiments and the introduc-
tion of naked varieties in agriculture.

The methods used are DNA isolation with further PCR amplification of the
transformed Nud gene region; sequencing; transgenicity test; sheaf analysis, in
which parameters such as plant height, spike density, awns length, bushiness,
spike length, number, and weight of grains were considered.

The results of sequencing confirmed that the lines were clean. The trans-
genicity test revealed that there were no transgenic lines among the obtained
lines. Sheaf analysis showed that the height of the modified lines is lower than
the control. Spike density, tillering and spike length practically do not differ
from the control, the awn length is shorter, in terms of productive tillering, two
lines are indistinguishable from the control, and in the third, it is lower.

Academic advisors — senior lecturer E.A. Melnikova, A.M. Korotkava,
Junior Researcher, Institute of Cytology and Genetics, SB RAS
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IMPROVING MODERN WAYS TO COMBAT DIABETES

D.R. Kildeeva, E.E. Gribkov, N.S. Andreev
darya.kildeeva@mail.ru

Diabetes mellitus (diabetes mellitusitus) is a rather dangerous endocrine
disease characterized by non-absorption of glucose, due to insufficient
production of the hormone insulin. Today, the problem of diabetes is one of
the most urgent, because according to The World Health Organization, about
3.7 million deaths are associated with a high blood glucose level every year.
Today, we can only prevent the development of diabetes, but not cure it
completely. The prospect of further research is a complete cure for diabetes.

By studying the literature on the topic, we were able to find out the mecha-
nism of action of insulin, which affects all types of metabolism throughout the
body. The leading effect of insulin on carbohydrate metabolism is associated
with increased glucose transport across cell membranes. Activation of the insu-
lin receptor triggers an intracellular mechanism that directly affects the supply
of glucose to the cell by regulating the amount and function of membrane pro-
teins.

There are pros and cons of using insulin.

Advantages:

e  good anabolic effect

. non-toxic, low number of side effects

Disadvantages:

e reduced production of your own insulin

e  significant reduction in sugar levels (hypoglycemia)

In conclusion, we can say that at the moment research is underway to de-
velop a method of combating the disease, which consists in a complete recov-
ery of the patient, i.e. partial transplantation of pancreatic beta cells into the
abdominal cavity is planned, in theory the cells take root and begin to produce
a sufficient amount of insulin. Successful survival of these cells is accompa-
nied by their composition structure, so after the operation, no special therapy is
required and the person is completely cured. This method is planned to be test-
ed and then patented in 2022.

Academic advisor — senior lecturer E.V. Vychuzhanina
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BUMBLEBEES-FOOTBALL PLAYERS: THE COGNITIVE
ABILITIES OF BUMBLEBEES

N.A. Kiyar, E.P. Kuzmina
murkaronin@gmail.com, nisuchanl5@gmail.com

Nowadays, scientists are interested in the emergence of a complex nervous
system. First and foremost, insects with complex behavior are studied, and
Hymenoptera (bees, bumblebees, ants) particularly. Experimentally the re-
searchers managed to teach bumblebees to play football. It demonstrated that
animals with tiny brains could be trained.

During the first part of the experiment, a ball was placed on a round «foot-
ball field» with a specified location at the centre of the platform where a por-
tion of sweet syrup was hidden. Scientists manipulated a plastic model bum-
blebee to show the bumblebees what to do. Trained bumblebees were able to
complete this task and get the reward, unlike untrained ones.

After that, there were several balls on the field, the ones closest to the field
were glued. Trained bumblebees took the furthest ball and rolled it into the
hole, which the untrained looked at. When watching bumblebees released, they
first took up the nearest balls, believing that because they quickly will be re-
warded. That is, the insect's brain does not just copy actions, but estimates la-
bor costs and chooses the most economical way.

Scientists have found that some animals successfully demonstrate two nec-
essary factors for evolution. Firstly, they can learn a skill from a demonstrator,
a human for example. Secondly, they can demonstrate the acquired skill to
their relatives themselves. New knowledge can persist in a population for sev-
eral generations.

Bumblebees can learn quite complex and unnatural new skills by observ-
ing other bumblebees. Also, some gifted bumblebees can master these skills on
their own. The experiment has shown that the presence of gifted bumblebees is
important only at the first stage. Having mastered the skill, ordinary bumble-
bees normally pass it on from generation to generation, in the absence of inno-
vators.

In conclusion, it supports the hypothesis that directed skills imparting by
the more advanced ones contribute to the faster spread of skills in the colony
than the independent mastery of skills by self-taught innovators.

Academic advisor — senior lecturer E.A. Melnikova
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THE DESTROYING IMPACTS OF FIREWORKS ON THE
ENVIRONMENT

D.R. Koksharova
dar_kokshar@mail.ru

The tradition of launching a festive salute is common for all nations. Cele-
brating holidays people rejoice a good firework show and enjoy the sky illu-
minated by millions of bright lights. Nowadays, the market is filled with new
types of pyrotechnics, since it is much in demand. However, accident statistics
are disappointed. According to figures about 10 thousand people were injured
and at least 12 people died from fireworks in the United States in 2019. 11
fires occurred in Russia on New Year's holidays 2020 due to the use of pyro-
technics.

Our work is devoted to the study of the destructive influence of pyrotech-
nics. It was assumed that pyrotechnics pollutes the environment and can de-
stroy human and animal health.

Loud explosions of fireworks can cause a great amount of fear, stress and
anxiety in wild animals. There are known rains from dead birds. The reason for
their death is a violation of cardiac activity due to fright or disorientation, as a
result of which the birds are smashed against obstacles.

Chemical composition of entertainment pyrotechnics includes oxidizing
agents such as perchlorates, chlorates or nitrates, reducing agents (charcoal,
sulfur), and coloring agents (metal salts). Most of these substances are quite
toxic. So perchlorates restrict the activity of the thyroid gland, copper salts in
large quantities cause intoxication and lead to hepatitis. They can dissolve in
water, contaminating rivers, lakes and drinking water.

Research studies showed that the launch of pyrotechnic products releases a
huge number of harmful substances polluting the environment. After festive
pyrotechnic shows the concentration of toxic metals such as Sr, Mg, K, Ba is
highly increased. Finally, fireworks release a fine cloud of smoke and particu-
late matter, affecting local air quality.

Academic advisor — senior lecturer E.A. Melnikova
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IS IT POSSIBLE TO BRING DINOSAURS BACK TO THE WORLD?

V.A. Koneva
konewa.val@yandex.ru

Currently, science is close to recreating the species of animals that have
disappeared from our planet. There are already a number of projects to resur-
rect extinct animals, such as the Woolly Mammoth or the Tasmanian Wolf.
Therefore, it is obvious that when scientists found a mechanism for recreating
animals, they began to think about more complex projects like the return of di-
nosaurs to the world. The purpose of my work is to analyze the methods of
«resurrection» of animals and to consider ways that can be applied to dino-
saurs in order to understand the possibility of their return.

Originally, there are two methods for «resurrect» an extinct animal. The
first method has existed since the twentieth century. It is possible to restore the
appearance of an extinct ancestor by selective breeding of representatives of
the most primitive breeds of its descendants. So, German biologists recreated
the extinct ancestor of modern horses - the tarpan (Equus ferus ferus). It means
they crossed the representatives of several breeds, in whose cells there were
tarpan genes, and were able to create a creature that looks like an ancestor.
These animals contain most of the genes of the wild ancestor of the horse most
likely, but it is impossible to verify this, because the genetic data bank of the
tarpans themselves has not been preserved. However, this method is not appli-
cable to dinosaurs, because there are no suitable descendants.

Another method is based on the creation of a hybrid embryo. If the DNA of
an extinct animal is preserved in full, then it can be transplanted into the nu-
cleus of the germ cell of a representative of the closest species, and grow the
desired organism.

In conclusion, scientists cannot «resurrect» dinosaurs right now. But sci-
ence believes that they can be created anew. However, these will be complete-
ly different dinosaurs that will have nothing to do with real ancient giants.

Academic advisor — senior lecturer E.V. Vychuzhanina

102



SEAWEEDS POLYSACCHARIDES IN ACTIVE FOOD PACKAGING:
RECENT PROGRESS

A. Kosiakova, Yu.L.Yun
malinka.21062001@mail.ru, yun.yulya2001@yandex.ru

With the increasing awareness of the consumer for sustainable products,
the incorporation of seaweed into natural polymers shows a potential use in the
future of food packaging. It can decrease the amount of synthetic packaging
used and thereby decline plastic pollution in the environment. The antioxidant
or antimicrobial properties of the seaweed could have a beneficial effect on the
shelf-life of food and reduce the amount of food waste caused by spoilage.

However, extra research should be done to study the effect of seaweed on
the shelf-life of food products. For broader use of seaweed in foodstuffs and
packaging, there should be an overall improvement regarding the legislation of
toxic metals, accumulated harmful compounds to make the usage of seaweed
safe and risk-free. The mechanical properties of the film need to be adapted to
the specific field of use, it can be done by using a blend of polymers or natural
plasticizer. Overall, it shows to be a promising possibility for more sustainable
and active films with room for improvement. The use of seaweed as biode-
gradable packaging is a more feasible and considerable alternative to current
methods, leading to further research towards the optimization of the process to
make it a possible competitor on the market.

Furthermore, more detailed research should be carried out into the specific
fields in which seaweed would have the biggest advantages over common
packaging material due to its mechanical, antibacterial, antioxidant, and re-
lease properties. The improvement of existing polysaccharide membranes by
using additives such as lipids, different polymer blends, and a higher variety
in, possibly modified, polysaccharides are also crucial to create a more sus-
tainable approach for food packaging.

Academic advisor — senior lecturer E.A. Melnikova
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UNUSUAL DEVELOPMENT OF BAIKAL SPIROGIRA

E.A. Kovalevskaya
evusko2002@gmail.com

Spirogyra is a subvariety of free-floating green algae (division Chloro-
phyta) which is an unbranched chain of cylindrical cells found in freshwa-
ter environments and named for its spiral chloroplasts. For several years the
world biological community has been worried about reports of intensive over-
growth of the lake bottom with spirogyra and serious changes in phytobenthos
in many areas of Lake Baikal. Baikal spirogyras have been living here for a
long time but they had never been dominants before and were found only in
shallow warm bays.

Spirogyra morphotype 1 is the only species in Lake Baikal that is able to
grow on stony grounds, firmly attached by rhizoids. It is this species that began
to threaten other species in the littoral waters of Lake Baikal and even attack
the coastal zone. The size of zygospores formed as a result of spirogyras’ con-
jugation is so small that these stages of expansion have no physical barriers
and easily spread throughout the lake.

It turned out that the massive development of Spirogyra is observed in
places with an elevated concentration of phosphorus and nitrogen in water and
is clearly confined to the coastal zones. The only scientifically valid reason for
this is the discharge of commercial wastewater and eutrophication. This phe-
nomenon hinders the development of endemic species of Lake Baikal, causes a
massive disease of the Baikal sponges (Lubomirskiidae) that are the main bio-
filters of its coastal waters and also increases the number of Phormidium blue-
green algae (Tolipotrix, Schizotrix) developing on dying sponges and produces
dangerous cyanotoxins.

It is urgent to impose restrictions on the use of phosphate-containing deter-
gents in coastal towns, build effective waste-water purifying plants and regu-
larly clean the beaches of the lake from massive outlier of algae, the dry mass-
es of which are already used as biohumus and paper or go for research.

Academic advisor — senior lecturer E.V. Vychuzhanina
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SLIMEWARE: LIVING TECHNOLOGY

A.F. Kupressova
akupressova@inbox.ru

In recent decades the humanity has observed a dramatically accelerating
pace in the development and adoption of new technologies. This rapid techno-
logical change is affecting almost every area of science, and information tech-
nology particularly.

There is a burst of interest in using alternative materials in computing.
Some are inorganic, as the use of the nanomaterial graphene to create atom-
thin transistors. But the use of living systems is one of the most fascinating ar-
eas of research. Slime molds are a huge resource for new ideas in this field. By
studying the physiology of these organisms, scientists can gain a lot of
knowledge that can be successfully applied in the creation of new technolo-
gies.

The slime mold, the myxomycetes, is an amazing organism that inhabits
our planet. Morphologically, they are one large multinuclear cell (plasmodi-
um), which moves amoeboidally or flows from place to place. The special
properties of these organisms are that they have some memory based on physi-
cal and chemical influences from outside. Chemotaxis (reaction to a chemical
stimulus), mucus memory, and memory for environmental conditions allow to
control the movement of the tears in various devices or experiments and even
use it as an information carrier. In addition, slime molds can find the shortest
paths to food sources. It is also worth saying that these organisms do not have
any nervous system, so their behavior is still poorly understood. Scientists
have debated whether slime molds have the capacity to learn about their envi-
ronments and adjust their behavior accordingly. Slime molds are used in many
areas: from road planning to the creation of biocomputers. Such a wide appli-
cation of slime molds is provided by their simple structure, chemotaxis, vari-
ous types of «memory», suitable sizes, and their slime appearance.

Simple-looking organisms show new and so far unexplained mechanisms
of memory and, possibly, thinking, which gives grounds to investigate them.
The report describes several research and experiments describing the physiolo-
gy and special properties of slime molds that allow them to be used for practi-
cal purposes.

Academic advisor — senior lecturer E.A. Melnikova
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MEMORABLE SNAIL

E.A. Kuznetsova, A.A. Artemjewa
dunfrogg@gmail.com, artemjewa.nas@yandex.ru

Studies of the marine snail Aplysia californica have contributed significant-
ly to our modern understanding of the biology of learning and memory. The
behavioural modification of Aplysia's siphon withdrawal reflex has been a par-
ticularly useful focus of research.

In the 1960s, James Schwartz and Eric Kandel embarked on a research
program seeking to establish the biochemical and neuroanatomical basis of
learning and memory. Their initial breakthrough came in the 1970s when they
established that cAMP and later serotonin were synthesized in Aplysia ganglia
during the process of short-term memory formation. Subsequent research
showed that cAMP-dependent protein kinase (PKA) and its regulatory effects
on potassium channels were relevant to learned behaviour and memory.

The synthesis of C reactive element-binding (CREB) and its influence upon
the formation of synaptic connections helped to show that short-term memory
was associated with functional changes in existing synapses, whereas long-
term memory was associated with a change in the density of synaptic
connections. This research earned Kandel the Nobel Prize in 2000.

In 2017 a collaborative study by research groups from Columbia University
Medical Center and the Montreal Neurological Institute and Hospital of
McGill University (The Neuro) has improved our understanding of memory
retention. The researchers stimulated two sensory neurons of Aplysia, both
having synaptic connections with the same motor neuron, one to induce
associative memory, and another to induce non-associative memory. Their
findings could one day lead to therapies that alleviate anxiety disorders and
posttraumatic stress disorder (PTSD) by selectively erasing pathological
memories. They found that by targeting specific variants of protein kinase M
(PKM) in the motor neuron, they could erase the associative and non-
associative forms separately because the variants responsible for strengthening
the synapses of each of the two sensory neurons are different. In addition, they
found that specific memories are also erased by targeting distinct variants of
other molecules that either protect specific PKMs from degradation or
participate in the generation of specific PKMs.

Academic advisor — senior lecturer E. A. Melnikova

106



HOW DRUGS AFFECT ANIMALS

V.A. Lobanova
cheshir.11022002@gmail.com

The use of narcotic substances is one of the major problems of the modern
world. Scientists have conducted numerous studies aimed at studying the ef-
fects of drug use in humans and animals. Psychoactive drugs, such as caffeine,
amphetamine, mescaline, lysergic acid diethylamide, marijuana, chloral hy-
drate, theophylline, IBMX and others, can have strong effects on certain ani-
mals. It is believed that plants developed caffeine as a chemical defense
against insects. Decades of laboratory research has shown that we can easily
induce addictive behaviour in animals by making addictive substances easily
available to them.

Our work is devoted to the study of the effects of drugs on animals and
their behavior, as well as to the study of the use of drugs by animals in nature.
This paper examines the behavior of animals such as cats, dolphins, monkeys,
and spiders. For example, dolphins have been observed carrying puffer fish in
their mouths, squeezing them, and passing them along to other dolphins. It is
speculated that the dolphins are trying to get the puffer fish to release a small
burst of neurotoxin, which puts them into a trance-like state.

The purpose of our work is to study the behavior of animals under the in-
fluence of narcotic substances, as well as to understand the reason for the use
of narcotic substances by animals in nature.

As a result of studying this topic, we found out that deviant behavior is ob-
served in animals due to the use of psychoactive substances. It was also found
that animals use substances intentionally. Animals, as well as humans, develop
drug addiction. They use drugs not only for pleasure, but also to get through
difficult emotional moments or to improve some performance.

Academic advisor — L.A. Mitchell, PhD, Associate Professor
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SPECIES DIVERSITY AND FREQUENCY OF OCCURRENCE OF
EPIGEIC LICHENS AT THE SOUTHERN COAST OF LAKE BAIKAL

S.A. Logacheva
logachevasonyal4@gmail.com

In 2013, when we were conducting the research on the species diversity
and frequency of occurrence of lichens on the concrete blocks in the locality of
the Eco-tourist complex “Omulyovy” at the southern coast of Baikal Lake we
checked the hypothesis about epilithic lichen vegetation on those blocks. Ac-
cording to the results of the study, the hypothesis was not confirmed. There
were more epigeic lichens than epilithic lichens despite a low amount of soil
on the explored blocks. Based on the data obtained, a new hypothesis was put
forward to explain the outcomes of the previous study: it was due to the preva-
lence of epigeic lichen in the surrounding biotope.

The research goal of this paper is to define the species diversity and fre-
quency of occurrence of epigeic lichen in the locality of the Eco-tourist com-
plex “Omulyovy”.

In the course of the research we found out that in the vicinity of the Eco-
tourist complex “Omulyovy” 21 species of epigeic lichens grow: Cladonia
gracilis, C. cariosa, Stereocaulon alpinum, C. ochrochlora, C. reli,
C. subfurcata, C. cenotea, C. ramulosa, C. crispate, C. rangiferina, C. deform-
is, C. stellaris, C. pyxidata, C. fimbriata, C. phyllophora, C. chlorophaea,
C. arbuscular, C. cervicornis ssp. verticillata u C. rangiformis. There are 3
most common species: Peltigera rufescens, C. gracilis, C. fimbriata. Herewith
Peltigera rufescens and C. gracilis are dominant species.

Overall, the outcomes of the research 2013—2014 confirmed our hypothe-
sis: in the locality of the Eco-tourist complex “Omulyovy” there is a huge
amount of epigeic lichens. That is obviously the reason of their domination on
the concrete blocks, particularly in the absence of open rocks that could be an
origin of epilithic lichen dissemination.

Academic advisors — education teacher, MBIAE “Sozvezdie”
D.A. Ryukbeil, senior lecturer E.V. Vychuzhanina
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THE SECRET OF EL DORADO

Yu.A.Marevich, A.S.Kurdavilcev, V.Y. Chudaeva
gfkmvfl325@mail.ru, kurdavilzev@mail.ru, chudaeva 01@mail.ru

Soil and land resources play a significant role in human life. It supplies
people with everything they need for life. It is vital for food production, pro-
vides essential nutrients, water, oxygen, and support to the plants, gives habitat
to a huge community of diverse organisms, and contributes to mitigating cli-
mate change. For these reasons, it is extremely important to preserve and pro-
tect healthy soil.

Human activities and industrial progress dramatically affect land resources
causing environmental problems, soil loss, destruction, and degradation. To
avoid a disastrous outcome, we need to protect the soil that we already have
and use preserving methods to increase its fertility. One of these methods,
which scientists have studied, is based on the skills of our ancestors.

Terra preta is artificially created land, based on charcoal which has a high
yield. They were created by the Indians, living in the Amazon territories. Terra
preta soils are the objects of archaeological research and, unlike other artifi-
cially created soils, do not require the use of vast natural resources. Designing
and recreating these soils has the potential to become a strategy for sustainable
agriculture with a good harvest in tropical regions. Terra preta soils perfectly
adsorb, retain moisture, have an increased content of N, P, K, and various trace
elements. They also bind atmospheric carbon dioxide which is absorbed by the
bacteria that inhabit the micropores of wood charcoal. These bacteria not only
increase the high crop-producing power of artificial soil but also improve the
root system of cultivated plants.

This method can be used to solve various environmental and economic
problems: soil degradation, global warming, as well as the economic problems
of countries with impoverished lands unsuitable for agriculture. In a short time,
Terra preta is able to restore land productivity and absorb a large amount of
carbon dioxide which is the cause of global warming.

In this way, Terra preta is a good technique to solve environmental and
other problems which were mentioned above, but it is far from the only one.
People should actively implement such technologies and look for new solu-
tions to continue to live together with nature.

Academic advisers — senior lecturer E.A. Melnikova
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THE DANGER OF THE MOUNTAINS: MOUNTAIN SICKNESS AND
ISOLATED ALTITUDE PSYCHOSIS

M. D. Markova
marina_ru200@mail.ru

Mountains have charmed people for centuries. There is something so in-
vigorating, soul-awakening, renewing, restoring, refreshing, and healing about
being in the mountains. The atmosphere of pure, fresh air, the scent of pine
needles, cool, dry breezes, winding rivers and babbling brooks, the whisper of
wind through the aspen and pines, and the smell of cozy campfires — all pro-
vide a sense of well-being. By their sheer size and magnificence, mountains
give a sense of wonder and awe that is not found in the valleys and plains be-
low. They give us a better view of the world below, offering a sense of per-
spective that can be found nowhere else on the planet and at the same time
make us suffer.

Altitude sickness, sometimes called “mountain sickness”, is a disorder
caused by being at a high altitude, where oxygen levels are low, without grad-
ually getting used to the increase in altitude. The condition occurs at altitudes
higher than 2,500 meters. Some main factors cause altitude sickness are lack of
oxygen, physical fatigue, cooling, dehydration, ultraviolet radiation, severe
weather conditions, and sudden temperature changes during the day. Mountain
sickness affects such organs and systems as the digestive system, vision, dehy-
dration occurs, and pain sensitivity decreases.

But mountain sickness is not the only danger lurking climbers and explor-
ers at great heights. Phantom satellites, food smells, car noise: at high altitudes,
climbers' senses are often deceived by some strange illusion. Doctors consider
these symptoms to be a special kind of psychosis that occurs separately from
the classic altitude sickness. This psychosis is called an isolated high-altitude
psychosis.

The purpose of this work is to collect general information about mountain
sickness, its stages, and causes, as well as an isolated high-altitude psychosis,
its manifestation, and effect on the human organism.

Academic advisor — senior lecturer E.A. Melnikova
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BIOLOGY OF AGGRESSION

E.V. Medvedeva
tulenfedorovich@gmail.com

The word “aggression” has many meanings. However, in our understand-
ing it is a behavior that can lead to damage or destruction. For animals, aggres-
sion is necessary for survival, as human ancestors needed it. For modern peo-
ple, it is a prerequisite for cruelty and violence, which can be pathological or
even criminal.

In animals, there are several types of aggression: caused by fear, maternal,
sexual and others. This mechanism is vital, due to it, animals are able to defend
themselves, protect offspring or territory, and it helps predators to hunt.

In humans, aggression appears in different ways. Most often, it shows itself
in the form of negative and destructive emotions, but sometimes aggression
can be useful for a person as well. Unfortunately, sometimes superfluous ag-
gression can develop to a mental illness associated with conduct disorders.

The main center for controlling fear and aggression in the human brain is
the amygdala. This part is activated when danger signals are received from the
environment. Another area of the brain responsible for aggressive behavior is
the prefrontal cortex. It is responsible for controlling the signals from the
amygdala, this center is responsible for calming aggression. The research that
was carried out in 2000 found out that the increased level of aggression in
murderers was associated with low activity in the prefrontal cortex.

Hormones are also important in the formation of aggressive behavior. Tes-
tosterone is responsible for it in both animals and humans. The research of
1989 revealed a strong relationship between the testosterone level and the de-
gree of aggression. Serotonin is also important, low serotonin level is a prereq-
uisite for a high level of aggression.

Other possible causes of aggression are: social, cultural, emotional, mental
illnesses, brain injuries and even alcohol.

In conclusion, aggression is an important factor in the formation of human
and animal behavior. By studying the causes of aggressive behavior from the
side of biology, it is possible to predict and prevent violation and diseases as-
sociated with aggression, including preventing criminal behavior.

Academic advisor — senior lecturer E.V. Vychuzhanina
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HETERO - AND HOMOGENEOUS NUCLEATION OF SULFUR
NANOPARTICLES AND STUDY OF THEIR ANTIBACTERIAL
EFFECT

E.E. Menyaylova
menyaylova.el@mail.ru

Currently, the problem of ineffective treatment of some diseases is a huge
issue for the scientific community. Sometimes great efforts are made, but the
result is insufficient. For these reasons, it is significant to find out contempo-
rary approach for treating various infections which can intensify the inhibitory
effect of medicinal products.

This project shows how innovative knowledge is integrated into well-
known technologies and what effect it has. It focuses, in particular, on the in-
fluence nanoparticles made on the development of medicinal aerosols.

A series of experiments were carried out in laboratory mice devoted to ho-
mo-and heterogeneous nucleation of sulfur nano-aerosol which can increase
the antibacterial effect of the drug, thereby increasing the effectiveness of the
treatment of respiratory diseases of a bacterial nature. The mice breathed gen-
erated aerosol for 20 minutes, vital signs were measured and calculations were
performed to establish accurate statistics. These data were used to adjust the
rates of drug injections. The research found out that an aerosol of nanoparticles
of a given substance (sulfur) is 3 times more effective than an aerosol of mi-
cron-sized particles. It happens due to the greater deposition of particles which
increases the contact surface of the alveoli and the drug. Also, they can travel
longer distances due to the mass and size of particles and, due to this, they are
deposited in the lower respiratory tract, where the main gas exchange of the
lungs takes place.

The above conclusion makes it possible to say that the effectiveness of the
aerosol and its inhibitory effect has been proven. These data can be used to
create medicines. The drugs will help to solve disease problems such as chron-
ic diseases of the upper and lower respiratory tract, pneumonia, lung cancer,
and others. At the same time, some additional experiments should be carried
out to get more information.

Academic advisor — senior lecturer E.A. Melnikova
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OPTEGENETICS: A NEW HORIZON IN ALZHEIMER'S DISEASE
THERAPY

A.G. Mezin, D.R. Mackhmudov
hrumki@mail.ru, katakimhana@gmail.com

Alzheimer's disease is a real scourge of the 21st century. This neurodegen-
erative disease ranks first in terms of harmful effects on the economy, among
other diseases. Neurobiologists have offered a new way to cure the initial
phase of Alzheimer's disease which is a neurodegenerative illness, the most
popular form of dementia. The first stage of this disease is characterized by the
defection of long-term episodic memory. Scientists from the Massachusetts In-
stitute of Technology are working on suppressing memory disorder with usage
optogenetic, using lighting stimulation genetically modified neurons of hippo-
campus dentate gyrus. It should be noted that the illness considers clinical in-
curable now. And it is even though today about 30 million people all over the
world suffer from Alzheimer's disease, and more than six percent of all 65
years old people have this illness.

The optogenetic method paves the way for selective stimulation of specific
neurons from neuron clusters. It is achieved by the technology of the addition
Ion channel into the neuron's membrane. Those channels react to the light
wave with a specific length - opsins. When absorbing light of a certain wave-
length, these transport proteins pass specific ions that lead to depolarization
and excitation of only the studied neurons. Thus investigated neurons are de-
polarized and stimulated.

Neurobiologists have conducted an experiment in mice with some memory
defection. Scientists put the mouse in a box with weak electricity. Then scien-
tists marked which neurons were responsible for the creation of unpleasant ex-
periences. After some time, with the optogenetics approach applied, marked
neurons were stimulated and the mouse felt fear. Systemic stimulation of these
neurons helped animals keep in mind that the box is dangerous. Optogenetics
can become a really important medicine tool. By stimulating the optogenetic
method, we can partially restore memory. This method can help to treat epilep-
sy, migraine, insomnia, and other diseases. It is considered promising in cardi-
ology and psychotherapy.

Academic advisor — senior lecturer E.A. Melnikova
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ZOMBIES IN OUR TIME

E.M. Mikhailova, S.A. Petunina
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The handling of animal behavior by parasitic organisms is one of the most
complex adaptations to have arisen via natural selection. Parasitism is a rela-
tionship between species in which an organism of one species uses an organ-
ism of another species as a habitat and a source of food.

Our work is focused on a parasite called cordyceps unilateralis (Cordyceps
unilateralis). Usually, the spores of this parasitic fungus fall on the body of the
ant and germinate inside its body. This whole process is accompanied by the
release of certain substances of the alkaloid group into the ant's body, which
makes the ant forget about its needs and completely obey the parasite. To turn
the ant into an obedient zombie, the parasitic fungus cordyceps disrupts its cir-
cadian rhythms, its scent system, and the transmission of neurotransmitters.

Ants affected by this fungus leave their anthill and begin to wander alone,
looking for the most favorable place for the life of their owner. This is precise-
ly the main goal of the one-sided cordyceps — with the help of the ant to get to
the best place where it could continue to grow. When a suitable place for the
parasite is found, the ant dies, and a fungus grows from its head, forming a box
with spores. Spores, showered, fall on other ants, which will soon suffer a cer-
tain fate.

Interestingly, the manipulator mushroom works so sophisticated that it does
not have to penetrate the central nervous system of its victim. In any case, even
though that the ant's head capsule is filled with hyphalic bodies, scientists im-
agine that the fungus does not penetrate the brain itself.

Zombie-like behaviour in insects is also caused by many other types of
parasites and even other invertebrates. Understanding the mechanism of zom-
bification opens up several perspectives. In addition, this raises thrilling ques-
tions about the nature of any organism’s true independence.

Academic advisor — senior lecturer E.A. Melnikova
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BIOHACKING: FROM FATUITY TO SAVING THE WORLD

A K. Mostovaya
biology011902a@gmail.com

Biohacking, also known as DIY biology, is an extremely broad term that
can cover a huge range of activities. It means the application of the hacker eth-
ic to improve their bodies with «do it yourself» cybernetic devices or introduc-
ing biochemicals into the body to enhance or change their body’s functionality.
People engaged in this activity are called grinders. Grinders believe that great
science should be available to everyone and everywhere.

This work is focused on the history of body hacking, its implementation,
and prospects.

The cyberpunk genre has largely inspired the idea of body hacking adop-
tion in the human population. It is considered that the publishing of the novel
«Neuromancer» by American-Canadian writer William Gibson in 1984 be-
came the starting point in the history of biohacking. Humanity has always been
striving to improve. Anti-aging pills, cryotherapy, neurofeedback (training
yourself to regulate your brain waves), implanting devices like computer chips
in their bodies are examples of biohacking.

It may seem that biohackers practice useless and strange things and it caus-
es concern in the international scientific community. Their experiments are
sometimes harmful and even fatal. At the same time, some biohackers are
working on challenging projects, such as artificial organs or vaccines against
new infections, and that is why the scientific community and some large com-
panies believe home biology promising.

Academic advisor — senior lecturer E. A. Melnikova
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DARK FOREST BEE: ECOLOGICAL AND GENETIC
CHARACTERISTICS OF BEE COLONIES

T.V. Nikitina
nikitinatanyatop@mail.ru

The dark forest bee (Apis mellifera mellifera L.), or the Middle Russian bee
is one of the 30 subspecies of the honey bee. It is larger than other subspecies,
hardy, resistant to long and cold wintering, and resistant to several diseases,
capable of intensive honey collection. Currently, in Russia, the Middle Russian
bee lives mainly in the Southern Urals, Western Siberia, and the central part of
the country.

This work is a fragment of a comprehensive study of the honey bee, con-
ducted at Tomsk State University, and is devoted to the ecological and genetic
characteristics of bee families of the Middle Russian breed. During 2016—
2020, families bred in the Middle Russian bee farm (Tomsk) moved to apiaries
in different regions of Siberia and the Urals, including the northern ones
(Khanty-Mansi Autonomous Okrug, Tomsk Region) in order to assess their
adaptive potential (characteristics of biological and economically significant
indicators of families in the new conditions).

Studies have shown that the dark forest bee has adapted well to different
natural and climatic conditions. Bee colonies showed high viability, winter
hardiness, and productivity even in the northern regions of Siberia, where no
other subspecies of bees can winter. Beekeeping methods had a significant im-
pact on the successful breeding of bee colonies. At the same time, in the pres-
ence of high-quality source breeding material and constant monitoring of the
purebred families and queens, adjusting the methods of beekeeping, it is possi-
ble to maintain and breed families with high biological and economic indica-
tors in various natural and climatic conditions, including the northern regions
of Russia.

Academic advisors — researcher of the SPC «Apis» S.A. Rosseikina, senior
lecturer E.A. Melnikova
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TRANSPLANTOLOGY OF THE FUTURE: POTENTIAL WAYS TO
GROW HUMAN ORGANS

T.A. Novikova
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Transplantology is a field of medicine that studies the question and issues
of organ transplantation. Nowadays, many kinds of research in this branch are
related to the perspectives of growing artificial human organs. Indeed, modern
organ transplantation is associated with a long list of issues related to congeni-
ality and natural rejection that might be potentially solved by the mass produc-
tion of lab-grown organs.

This work represents an overview of the two potential approaches to grow
human organs, their current development statuses, and the difficulties associat-
ed with the introduction of these methods in medicine.

The first potential way to make mass organ production real is xenotrans-
plantation — transplantation from a non-human donor. The main point of the
current studies is to overcome any possible barriers, including immunological
rejections and risk of xenozoonosis, by genetically altering animal organs with
human genes. Xenotransplantation has already shown satisfying results in
NHP (non-human primates) models.

The second, and currently the most perspective approach, is growing or-
gans in vitro out of the patient’s own stem cells. To date, the greatest success
the scientists have had in this field has been the production of lab-grown skin.
However, to start creating other organs, researchers have to expand our
knowledge about stem cells and find out how lab-grown body parts compare to
natural ones.

Overall, we can tell that, despite all the current difficulties, both approaches
are promising; and the usage of artificial human organs in clinical applications
is approaching.

Academic advisor — senior lecturer E.V. Vychuzhanina
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WOOD RESINS
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Wood resins are very diverse substances but in general resin is a plant
product that hardens when exposed to air and does not dissolve in water. It
consists of compounds of several classes that determine their chemical proper-
ties: resin acids, resin alcohols, essential oils and heterocyclic hydrocarbons.
The ratio of these compounds is unique for different plant species.

The biological role of wood resins is difficult to underestimate. Primarily
resin protects plant wounds from pests and infections. Also resins are im-
portant in the metabolism as they are involved in the secretion of substances
accumulating in the resin passages.

Methods for the industry production of resins are mechanical and chemical
tapping. Resin is extracted directly from a wound in the tree trunk or by using
stimulators for the formation and release of resins such as sulfuric acid, yeast,
and others.

Resin of plants, especially coniferous trees, has found many applications.
Not yet solidified substance is called oleoresin and contains many terpenes that
have insecticidal, antifungal and antimicrobial properties, which is promising
for medicine and other fields. Oleoresin of some coniferous trees, such as
larch, was used in ancient times as gum.

Amber as a solidified fossil resin has a different color and transparency.
Beside a wide decorative use, it has electrical insulation properties. Processed
amber is used in woodworking, perfumery, pharmaceutical and paint indus-
tries. Being a valuable material in paleontology, amber is of particular im-
portance to science. Amber may contain inclusions that are the remains of
plants, insects, arachnids, and even larger animals.

In addition, the copal made of legume resin which is lighter and brighter
than coniferous amber is of great interest. It is also called young amber and is
used as incense and in jewelry making. Thus, humanity used tree resins in an-
cient times and uses them to these days. The potential use of resins in the fu-
ture is also huge because this material is eco-friendly and prospective for in-
dustry and medicine as well.

Academic advisor — senior lecturer E.V. Vychuzhanina
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ARTIFICIAL ECOSYSTEMS

V.V. Ostanina
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A closed ecological system is an ecosystem that provides the maintenance
of life through complete utilization of available material, in particular using
cycles wherein exhaled carbon dioxide, fuel, and other waste matter are con-
verted, chemically or by photosynthesis, into oxygen, water, and food.

Closed artificial ecosystems are aimed at the creation of isolated complete-
ly autonomous analogs of the Earth’s biosphere where a person is a part of it.
The only thing, ideally, supplied from the outside is energy. The substance cir-
culates inside and does not need any supply.

The successful development of such systems will allow expanding the hu-
man habitat both on Earth and on another planet that is not adapted for human
life and will allow humanity to settle in the Universe on Ships of generations.

There are some examples of closed ecosystems. They are BIOS (USSR),
Biosphere 2 (USA), Mars-500 (Russia), Yuegong-1 (China).

It is impossible to create a completely closed life-supporting system (LSS)
at the moment. About 10% of the substances still fall out of the cycle and must
be replenished from stocks. But the most serious drawback of closed biological
LSS is their low energy efficiency, and, as a consequence, very significant size
and weight, especially in comparison with the water and oxygen regeneration
systems operating built for the International Space Station. This drawback is
fundamentally unavoidable. Therefore, the most realistic projects of closed
LSS include both biological and technical elements (biotechnical LSS).

Within the framework of this project, a model of an artificial ecosystem
was made. An aquarium was chosen as the object under study. It was populat-
ed with eight species of living organisms. The total number could be higher,
due to the fact that it was not possible to distinguish all living things. After
sealing, the system operated for 9 months before the balance in it was dis-
turbed.

Before launching the system, there were many questions and alleged prob-
lems. But during the experiment, some of them were solved themselves while
new ones arose. Taking into consideration this experience, a model, working
longer and more productively, can be created.

Academic advisor — senior lecturer E.A. Melnikova
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TRENDS IN LANDSCAPE DESIGNS IN 2021
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After nearly a year of confinement, our outdoor spaces have become sanc-
tuaries of solace and sanity. Naturally, landscape design has become top of
mind. Even those who call city apartments home are finding ways to inte-grate
the gentle presence of nature into their dwellings.

Beautification of the garden is not a quick matter, so fashion changes here
more slowly than in other areas of life. But landscape designers still highlight
trends that are relevant for 2021. They are about the same all over the world.
The main slogan is a modern garden is a place for happiness. In this year the
garden becomes especially important in a people life and brings their country
life to a new level.

Landscape design trends for 2021 do not promise anything sensational and
extravagant, but they suggest focusing on natural harmony, aesthetics and
modern comfortable technologies. Therefore, homeowners should not get tired
of landscaping their summer cottages, which means that garden trends should
include fruit trees and even beds.

Today, designers are categorically opposed to enclosing nature in any rigid
framework. They propose to consider the site as a piece of your favorite land-
scape, created naturally and as if transferred from the edge of the forest or the
foothills of the Alps.

In our stressful life creating conditions for relaxation becomes an absolute
necessity. That is why water bodies come to the fore: splashes of water and
unobtrusive vibrations of the water surface have proven a healing effect and
give the landscape a unique aesthetics.

Organics without the use of chemicals hazardous to the health of people,
animals and the atmosphere. Landscape design trends focus on lower energy
consumption, and reuse.

Academic advisor — senior lecturer E.A. Melnikova
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OUR EXPERIENCE IN ENVIRONMENTAL VOLUNTEERING IN
TOMSK “WE CAN BE PLANET PROTECTORS, CARETAKERS,
STEWARDS OF THE NATURAL WORLD”

N.S. Pirogova, D.S. Karpyza
nadya.pir_309@mail.ru, karpyzadara@gmail.com

Humans have entered a new era called the Anthropocene because man has
had a significant impact on the Earth and its inhabitants. There is a wide range
of initiatives to address environmental issues. A significant part of envi-
ronmental projects is carried out by volunteers.

The purpose of this work is to describe our experience of environmental
volunteering. The work is devoted to the description of the Tomsk student vol-
unteer community «New ERA”, and our participation in its environmental pro-
jects. The purpose of the community is to promote the environmental edu-
cation of students and residents of Tomsk.

Our work is also aimed at raising awareness and concern about the envi-
ronmental problems of the Tomsk region and the role of environmental vol-
unteers in solving them. The results of the round table “Development of envi-
ronmental volunteerism in the Tomsk region”, which was held by our com-
munity together with leading ecologists of Tomsk and representatives of envi-
ronmental organizations, are presented.

Besides, the work contains the results of the plastic-watching that took
place in September 2020. Plastic-watching is a Greenpeace project to assess
plastic pollution on coasts and beaches. It is a small ecological expedition, and
its participants search for garbage in a limited natural area and count it. The
purpose of plastic-watching is to determine which single-use plastic most often
pollutes nature and harms its inhabitants.

Academic advisor — senior lecturer E. A. Melnikova
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INFLUENCE OF SLEEP ON PROCESSES OF MEMORIZATION

A.S. Piskunova
piskunova-sasha@mail.ru

Sleep is actually an important part of the memory and learning process. It
seems that during sleep, your brain tidies up ideas and concepts you're thinking
about and learning. It erases the less important parts of memories and simulta-
neously strengthens areas that you need or want to remember. During sleep,
your brain also rehearses some of the tougher parts of whatever you're trying
to learn, going over and over neural patterns to deepen and strengthen them.

It has been experimentally proven that improving the quality and duration
of sleep can contribute to an overall improvement in the volume of working
memory, which leads to an improvement in fluid intelligence.

An important process that takes place during sleep is also detoxification.
The brain's glymphatic system pushes the cerebrospinal fluid through the tis-
sues with pressure, and removes the spent protein structures that accumulate in
the intercellular space of the brain substance during the day's work.

In the course of this work, I conducted the survey involved 42 students,
mainly of the 2nd year of study. After analysing the answers of the partici-
pants, it was revealed that 80% have no sleeping schedule. There is also a rela-
tionship between the influence of sleep quality on academic performance,
productivity and memory: 75% of the respondents noted deterioration in the
emotional and physiological state with a sleep deficit.

As a result of the research, it has been proven that sleep deprivation can
impair working memory in measures of memory, speed of cognitive pro-
cessing, attention and task switching.

The questionnaire showed the dependence of the quality of education and
the general well-being of students on the sleep quality. High quality of sleep
prevails in excellent students (31 % — 13 people) and good students (64.3% —
27 people); only 2 students (4.8 %) with low academic performance participat-
ed in the survey: one person had a normal sleep quality, and the other had a
poor sleep quality. A direct relationship was traced between the quality of
sleep and the cognitive activity of students, since most of the respondents who
had a high quality of sleep had good academic performance.

Academic advisor — senior lecturer E.V. Vychuzhanina
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ZOMBIE FUNGUS

A.A. Platonova
Platonova_anastas@mail.ru

The Cordiceps genus, or so-called “zombie fungus” stands out among other
fungus with its interesting life cycle, which consists in parasitic lifestyle it
leads on insects and some other arthropoda, including spiders. This part of its
life involves taking control over its host. Because of this peculiar fact and
some other features this genus has received so much attention from scientists.

In this work we are going to analyze different sources of information to re-
veal more details about Cordiceps and its significance to people: its biological
features, its occurrence, its applying to different spheres of our life.

According to the gathered information, this fungus has in general a club-
shaped body, which varies in colour, which is usually bright. We got to know
that species of this genus are concentrated in rainforests; though it used to be
much more widespread some time ago (there is some evidence of some species
even in Siberia).

Some data about the usage of this fungus by people was found. It was re-
vealed that “zombie fungus” has been applied in traditional medicine since an-
cient times in China. Nowadays it is also widely used in modern medicine. Re-
cently a few studies have been carried out to find out the ways to make it pos-
sible to apply some of them in modern industry. For instance, one component
produced by one of the species has been used in surgery for several decades.
Additionally, Cordiceps is used to protect crops from some kinds of insects.
Further studying of this genus could help to solve the problem of cultivation
Cordiceps in vitro in large quantities successfully.

To sum up, all found data confirms that this genus has a significant role in
life of our society; therefore, this genus is worth more studying so that even
more of its properties can be revealed and applied to some modern technolo-
gies. Moreover, it could help us to start its cultivation and massive production
of components extracted from it.

Academic advisor — senior lecturer E. V. Vychuzhanina
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CALCULATION OF THE INDIVIDUAL DIET FOR FEMALE
VOLLEYBALL PLAYERS

M.A. Pustovarova, E.O. Stukova
li.stuk.02@gmail.com, pustovarova.maria@gmail.com

Proper nutrition is the key to the good health, healthy appearance, and
strong immunity. A balanced, healthy diet allows people to get all the neces-
sary minerals and trace elements.

Healthy eating plays an important role in the life of all people. It consists of
providing the body with the necessary elements and vitamins by its needs. In
the diet of an ordinary person, the daily energy consumption is taken into ac-
count. However, athletes need an individual diet based on their needs for cer-
tain elements to maintain their shape. As a result, the diets of an athlete and a
person who is not involved in sport-related activities are different. Athletes
need to maintain a certain amount of calories, proteins, carbohydrates, and fat
intakes, while most people do not even think about it. An unhealthy diet is the
most common cause of disease and, as a consequence, mortality in the world's
population. Balanced nutrition is one of the few scientifically proven methods
of increasing life expectancy for mammals, including humans.

The study aimed at calculation of a balanced diet based on the characteris-
tics of a person. To this purpose it is necessary to study the principles of ra-
tional nutrition as the main component of a healthy lifestyle, examine the cal-
culation of the body energy consumption in consideration of the volume and
type of physical activity and basic human metabolism, and also make up a
menu for a volleyball player living in the central regions of the Krasnoyarsk
Territory (Yenisei Siberia) for the autumn-winter season.

The work presents the calculation of an individual diet for a teenage girl
taking into account the main factors, such as gender, age, morphotype, physi-
cal activity, geographical location of residence, history of hereditary diseases.

Academic advisors — senior lecturer E.A. Melnikova, Associate professor
O.A. Efits
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CIRCULATING TUMOR CELLS

R.V. Romanov
16576341 @gmail.com

Circulating tumor cells (CTCs) are cells that enter the vascular or lymphat-
ic vessels from the primary tumor through the epithelial-mesenchymal transi-
tion (EMT) and are subsequently transported through the body through blood
circulation. CTCs are quite invasive and can give rise to the subsequent growth
of additional tumors (metastases) in distant organs. The detection and analysis
of CTCs can assist in the early prognosis and an appropriate prescribing of
treatment. Currently, the only method of detecting CTCs, CellSearch, is used
in practice to diagnose breast and prostate cancer.

CTCs are used in the role of liquid tissue biopsy and the advantages of this
biopsy are in its non-invasiveness, in the possibility of repeated use, and in the
fact that it provides more useful information about the risk of metastasis, dis-
ease progression, and treatment efficacy. For example, analysis of blood tests
from patients with cancer has shown a tendency to increase the detection of
CTCs as the disease progresses. The biopsy is a blood test that is easy and safe
to complete, and multiple samples can be taken over time. These factors make
it possible to bypass the analysis of solid tumors, as they require invasive pro-
cedures that can limit patient compliance.

Tracking the disease progression over time makes appropriate changes in
the patients’ therapy and dramatically improves their prognosis and quality of
life. At the same time, a small number of CTCs allows us to predict the devel-
opment of the disease in the early stages and allows us to refuse surgical inter-
vention. The obvious advantage of non-surgical treatment is avoiding the risk
of congenital tumorigenicity in cancer surgery. To this end, technologies with
the necessary sensitivity and reproducibility have recently been developed to
detect CTCs in patients with metastatic disease.

Academic advisor — senior lecturer E.A. Melnikova
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ABILITY OF ELECTRIC EELS TO GENERATE ELECTRICITY AND
WHAT PRACTICAL RELEVANCE IT HAS TODAY

V.S. Safronova, D.A. Nadueva
L9627826013@mail.ru, blackalten@mail.ru

Electric eels are one of the most fascinating and shocking organisms at the
same time. Even the scientists in the past were not sure what this organism is
really capable of._In our work we will find out whether electric eels really gen-
erate electricity and what they are capable of.

Fish of the species electric eel (Electrophorus electricus) is the only repre-
sentative of the genus of electric eels (Electrophorus). Eel generates discharges
of various forces with internal special organs occupying the 0.8 part of the eel's
body. Cells filling such organs are called electrocytes, serially connected in
columns, which in turn are connected in parallel. Electricity in the eel body oc-
curs using the enzyme of the sodium-potassium ATPase system, with the help
of which an ion pump is formed and it can pump sodium ions out of the cell
and pump potassium ions in their place. Thus, when the fish's brain supplies an
electrical impulse to the entire nervous system, a positive charge forms inside
the cell, a negative charge is formed outside, a potential difference and an elec-
tric field occurs that can kill small predators and stun large ones.

Our work is devoted to the study of the generation mechanism of forming
electricity in living organisms. In the course of the work there is a historical
reference of scientific research, methodological material and brief information
about the current work of engineers.

The search for alternative sources of electricity is especially relevant in our
time. In different countries of the world, researches are carried out on animals
which can produce electricity in their own bodies. The study of such biophysi-
cal phenomena leads to the creation of alternative models, the introduction of
which is possible in the daily life of a person. In our opinion, the actualization
of this problem will provoke increased attention of scientists and potentially to
further researches.

Academic advisor — Associate professor L.Yu.Minakova
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CURRENT MEDICAL AND SOCIAL IMPORTANCE OF
RESPIRATORY INFECTIONS CAUSED BY MOLD AND YEAST

D.D. Sakharova
saxaroval4@bk.ru

The growing spread of fungal infections is an urgent problem due to the
widespread use of antibiotics and hormonal drugs, an increase in immune dis-
orders, as well as an increase in the number of surgical interventions (for ex-
ample, plastic surgery). Molds and yeasts surround us in our homes, at work,
laboratories and production; some species are part of our microflora. In case of
the weakened immunity, many of them can cause various diseases and pathol-
ogies, in the treatment of which some difficulties and a number of complica-
tions may arise.

This work is devoted to assessing the role of fungi as causative agents of
respiratory tract infections, additionally, to the complexity of diagnosis and
consequences for the body and also groups of people at risk. Some of the most
common types of opportunistic fungi, the most common in practice and symp-
toms of diseases are also described.

The purpose of this work is to make a literary review on this topic in order
to educate the population about the danger of pneumomycosis and deep my-
coses. Treatment methods do not always contribute to the complete cure of the
patient and may be ineffective due to late diagnosis of diseases if treatment is
received with delay.

In connection with the work carried out, it was concluded that fungal infec-
tions of the lungs were undeservedly deprived of attention. Until now, there is
no clear picture of morbidity due to complex diagnostics and the lack of sys-
tematic registration of patients with deep mycoses. Very often, diseases be-
come chronic due to untimely initiation of treatment, which in extreme cases
can lead to disability or death.

Academic advisor — senior lecturer E.V. Vychuzhanina
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ALUMINIUM HYDROXIDE - ONE OF THE BEST NATURAL
ADSORBENT

L.S. Shchetinina, I.A. Yaltonskaya
leviotto@mail.ru, ilosha2002@mail.ru

Adsorption is the spontaneous process of increasing concentration of a dis-
solved substance at the interface of two phases (solid-phase — liquid phase,
condensed phase — gas) due to the uncompensated forces of intermolecular in-
teraction at the phase separation.

One of the most interesting adsorbents is aluminum hydroxide whose ad-
sorption capacity is absolutely amazing. In a short time, aluminum hydroxide
is able to adsorb a huge amount of anions. This reagent forms complex com-
pounds with anions, so they cannot influence on the environment. That can be
used in some areas of activity when there is a necessity to deactivate anions
which have a harmful effect.

Our research is aimed at aluminum hydroxide ability to adsorb anions from
the soil. This reagent is not used to solve the problem of saline soils, because
aluminum hydroxide is harmful to plants and soil animals. However, as natural
adsorbent, it can be found in nature. These processes occur in soil constantly
because aluminum is contained in clay, and when the soil becomes alkaline,
aluminum turns into hydroxide and starts adsorptions.

The high salt solutions were added to soil, a chemical analysis was carried
out to find out the amount of salt in each of the samples. The samples con-
tained three types of anions — chlorides, carbonates, sulfates. Titration and
spectrophotometry methods were used. After all preparations aluminum hy-
droxide was obtained through a chemical reaction which was separated from
the solution, dried and added to the soil. Then chemical analysis was repeated
and the results were compared. First and second groups soil water extracts
were different in color, transparency and salt amount.

Academic advisor — senior lecturer E. A. Melnikova
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GMO: TRUTH AND MYTHS

D.P. Shalapova
dshalapova03@mail.ru

According to the research carried out in Grodno in 2019 and Almaty in
2015 in the population of a diverse gender, age and social composition, a nega-
tive assessment of genetically modified organisms (hereinafter referred to as
GMOs) prevails in the countries of the former USSR. In the overwhelming
majority of cases, this is due to insufficient awareness of the population.

According to the World Health Organization, genetically modified organ-
isms are organisms whose genetic material has been altered, and such changes
would not be possible in nature as a result of reproduction or natural recombi-
nation. All GM products placed on the market are subject to safety and risk
screening, but assessments should be made on an individual basis, without
drawing conclusions about the overall safety of all GM products.

The most common myth about GMOs is that the safety of GMOs has not
been proven. There is never a 100% safety in the world, and GM products go
through the same tests as natural products before they hit the shelves. Howev-
er, there is some truth here for opponents of GMOs: product testing is carried
out according to food testing standards, testing on experimental animals and
volunteers is not performed.

The second myth is that labeling «non-GMO» is always true and justified.
This is often the case, but in most cases it is a marketing ploy that allows sup-
pliers to ruthlessly raise the prices of their products by manipulating the group
thinking of buyers.

The argument “All natural is better” is also irrelevant. It is enough just to
remember what the purpose of gene technology is to increase vitality. For ex-
ample, without the use of GMOs in Hawaii, papaya would have completely
died out and one of the most popular banana varieties would have disappeared
due to the serious threat of a fungal infection.

To conclude, genetically modified organisms are an integral part of modern
society: in agriculture and research, medicine, pharmacy and even art. Trans-
genic soybeans, potatoes, sugar beets, rice and corn are firmly on the list of
approved products for use in Russia. Moreover, vaccines, including those for
coronavirus infection, are also GM products.

Academic advisor — senior lecturer E.V. Vychuzhanina
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BIOCHEMICAL MECHANISM OF POSTMORTEM RIGIDITY

M.A. Shalgumbayeva
shalgumbaeva.maryam@gmail.com

Postmortem rigidity is one of most recognizable postmortem changes of
living organisms, whose body contains muscular fibers. Starting from the 19"
century, a great number of scientists have put their minds into studying of this
process. Nowadays we can clearly see causes and consequences of this phe-
nomenon due to scientific breakthroughs giving us tools to investigate it.

During the first two hours of postmortem period, muscular cells experience
the states of ischemia and further to go — anoxia, due to the complete stop of
blood circulation, where cells lose their ability for aerobic oxidation therefore
synthesis of ATP and phosphocreatine. A cell has to proceed to anaerobic gly-
colysis. In conditions of acidosis, caused by anaerobic synthesis, and lack of
macroergic compounds Ca?* ion-channels of sarcolemma block their pathways
and it leads to accumulation of calcium in a cell. Lipolysis damages ER mem-
brane, causing formation of ion pores, thus ER releases abnormal amount of
Ca’" ions.

The first stage of postmortem rigidity starts in 1-3 hours after death. Ac-
cumulated calcium ions connect with the Tn-C subunit of troponin, so Tn-T
subunit reverses the tropomyosin, then part of myosin filament, called S1, the
“head”, gets in touch with thin actin filament and removes 1 phosphate from
ATP. In normal muscle contraction there goes discharge of ADP from “head”
and another ATP molecule triggers myosin to release actin, but as a dying cell
lacks ATP, the actin-myosin bond remains and so does muscle contraction.

To sum up, although there was argument about ATP of Ca*" being a cause
or a main agent in the mechanism of postmortem rigidity till mid-20% century,
now it is revealed that there is a clear correlation between three variables: the
tighter is rigidity, the smaller the number of ATP in the cell is and the higher
the concentration of Ca?"in it is.

Academic advisor — senior lecturer E.V. Vychuzhanina
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BIOINFORMATICS: BIG DATA IN BIOLOGY

D.G. Shevtsov
danilka.danii@mail.ru

Bioinformatics was able to take shape and reach the public only at the turn
of the century. Thanks to this science, it is now possible to make phylogenetic
branches, sequence the genome, identify the functions of proteins, and model
the proteins themselves.

In a general sense, bioinformatics is defined as an interdisciplinary field
that combines general biology, molecular biology, cybernetics, genetics, chem-
istry, computer science, mathematics, and statistics.

Bioinformatics as a science solves large-scale biological problems that re-
quire analysis of large amounts of data solved by bioinformatics from a com-
putational point of view. Here is the most general look at the approaches and
methods of working with data with the reference to the type of a technical task
itsuggests:

— Development of algorithms and programs for more efficient work
with data
— Storing and transmitting information or working with databases

However, bioinformatics methods of analysis are also inextricably linked to
many scientific fields, which involve the search for answers to specific biolog-
ical questions. In this case, the main directions can be identified on the basis of
the objects under study (Sequence bioinformatics, Expression analysis, Struc-
tural Bioinformatics, Study of cellular organization, Systems Biology).

Modern biological systematic to establish the relationship and systematiza-
tion of different biological species widely uses methods based on the compari-
son and determination of the similarity of the structures of different molecules
(proteins, RNA and DNA). Such trees allow not only to answer the question
“Who is related to whom?”, but also to evaluate who, from whom and when it
came, that is, to reconstruct the evolution.

The purpose of this work is to convey the relevance of this tool in our time.
After all, even before the computerization of bioinformatics, thanks to the ef-
fort of the specialists with the help antediluvian, however, very ingenious solu-
tions for that time, a number of important tasks were solved.

Academic advisor — senior lecturer E.V. Vychuzhanina
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ASSESSMENT OF THE INTERANNUAL DYNAMICS OF THE
NUMBER AND DISTRIBUTION OF WINTERING BIRD SPECIES IN
SIBERIA ACCORDING TO THE PHOTO RESOURCE «BIRDS OF
SIBERIA»

A.A. Smirnova
02nastya@mail.ru

It is assumed that the so-called “sedentary-nomadic” species are limited to
local biotopic redistribution; some species make directional movements in
search of food in the autumn-winter period. However, bad harvest of basic for-
age can serve as the beginning of migratory activity in autumn, which will lead
to thousands of kilometers inland flights.

The registration of these processes is possible during collective research
and collecting information from vast areas. We took advantage of the possibili-
ties of such an electronic «tool» as the site www.sibirds.ru, where the competi-
tive activity of birdwatching enthusiasts contributes to the accumulation of
large volumes of photographic facts of bird registration with geolocation. The
analysis involved 3079 registrations of 7 species in Western, Central and East-
ern Siberia for 5 autumn-winter (from September to March) seasons (2016—
2021), which were transferred to Excel electronic lists and analyzed by the ca-
pabilities of this program. Correction factors were also calculated and used to
equalize the number of photographers and their activity in each region.

For all species a variation in the indices of the relative abundance was re-
vealed up to 2—7 times over the years. For most of the analyzed birds (coal tit,
hawfinch, pine grosbeak, Baikal bullfinch and common bullfinch), these fluc-
tuations are synchronized throughout Siberia, but not between species, which,
in our opinion, reflects the success of the previous nesting season. The field-
fare, on the contrary, showed asynchronous dynamics over the years between
parts of Siberia, which we associate with the possibility of the species winter-
ing in the region only if there is a harvest of its main food — mountain ash. For
the azure tit, a complete loss from photographic records in two adjacent sea-
sons in Central Siberia was noted, which requires additional clarification of
possible reasons associated, for example, with the distance, direction of migra-
tion, or the general uneven nesting density of the species in the study areas.

Academic advisors — candidate of biological sciences, assistant professor
S.I. Gashkov, senior lecturer E.V. Vychuzhanina
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BIOSPHERE 2

A.V. Sobolev
sobolev.arnold@mail.ru

“Biosphere 2” is a structure designed to simulate a closed ecological sys-
tem built by “Space Biosphere Ventures”. Biosphere 2 is located on the slopes
of the Santa Catalina Mountains in Oracle, Arizona. This area is a part of the
Sonoran Desert, a dry and rugged terrain reminiscent of Mars.

In the 1970s, an American financier Edward Bass met John Allen, an
ecologist, engineer and inventor of Biosphere 2. Allen planned to place 10
square kilometers of land under transparent domes, populate them with plants,
animals and people in order to test how flexible life was, whether it was possi-
ble to enclose it in an airtight box and if it could exist in it in a balanced way.
In addition, «Biosphere-2» could show whether a person would be able to take
with him his usual habitat for the colonization of other planets.

The experiment was carried out in two stages: the first lasted from Sep-
tember 26, 1991 to September 26, 1993 and the second from March 6, 1994 to
September 6, 1994. During the first stage, the oxygen level began to fall by
0.5% per month, which led to a situation where people were forced to live un-
der the condition of oxygen starvation. As the oxygen level dropped to a dan-
gerous level, the decision was made to artificially pump oxygen from the out-
side. The second stage was also prematurely interrupted due to organizational
and financial problems. When the scientists carefully examined the deplorable
state of the destroyed domes, they came to the conclusion that the cement
floors played a fatal role. Oxygen reacted with the cement and deposited in the
form of oxides on the walls. Bacteria in the soil turned out to be another active
consumer of oxygen.

«Biosphere 2» is now a domed botanical garden, experiments are being
carried out there, but not on such a large scale. One of the main tasks of “Bio-
sphere 2” was to find out if humans and other living things could exist in a
closed environment. So, it revealed that man is one of the weakest links in
such isolation. On one of the inner walls of the “planet” there are still several
lines written by one of the women: “Only here we realized how dependent we
are on the surrounding nature.”

Academic advisor — senior lecturer E.V. Vychuzhanina

133



THE IMPACT OF THE PANDEMIC ON THE GLOBAL
ENVIRONMENT

S.S. Soloveva, A.N. Kryukova
sonya.soloveva.01l@mail.ru, krukovaa425@gmail.com

In February, 2020 COVID-19 pandemic outbreak was declared and coun-
tries have locked down their cities, industries and restricted the movement of
their citizens to minimize the spread of the virus. In spite of the negative as-
pects of coronavirus on the globe, the coronavirus crises made a positive im-
pact on the natural environment. Due to the quarantine restrictions air, rail, and
road communications have been limited, and production has been sus-pended.
The world has experienced an evident decrease in pollution and greenhouse
gases emission. Recent research demonstrated that the lockdown has declined
the environmental pollution excessively worldwide.

At the same time scientists also predict the negative impact of quarantine in
the long term. The coming economic crisis will divert attention from the fight
against global warming, the threat to biological diversity and slow down the
transition to «green energy». The demand for disposable personal hygiene
items has increased, and the amount of medical waste that is not recycled has
grown. The coronavirus creates obstacles for activists, whose main tool is mass
protests.

The ecological crisis and the pandemic are of the same nature — anthropo-
genic. Human activities create conditions for climate change. As a result, many
carriers of infections are changing their habitat: what was in tropical regions is
now spreading throughout the planet. Pathogens pass from animals to humans,
and many of them are capable of spreading rapidly. New rules in economics
and politics should be worked out as soon as possible, aimed at saving the cli-
mate.

The climate crisis and the spread of viruses are linked. In the conditions of
global warming, the emergence of new infectious diseases and the spread of
local diseases around the world is only a matter of time. The climate becomes
more and more favorable for great number of diseases.

Sustainability is the key. The sedentary lifestyle caused by isolation can
prove to be more comfortable and economical. The planet will only benefit
from this: less movement — less emissions into the atmosphere; remote work —
reduced power consumption.

Academic advisor — senior lecturer E. A. Melnikova
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ONE OF THE HYPOTHESES OF THE OCCURRENCE OF
ALZHEIMER'S DISEASE

AL Sorokina
N9134788898@yandex.ru

Currently, the life expectancy of the population is increasing; therefore, the
number of elderly people is also growing. In the age group of 65 and older,
about one in ten suffers from Alzheimer's disease. And the older a person gets,
the higher the probability of developing of this disease and dying from with it
is. In recent years, many researchers of Alzheimer's disease have agreed that
the number of patients with this disorder will increase along with the life ex-
pectancy of the population. The disease is projected to reach 75 million cases
worldwide by 2030. Many people are sure to have heard about this disease and
its symptoms. Some people might have encountered their relatives or friends’
illness. However, few people know the causes of this disease.

Nowadays, there are many theories about the causes of Alzheimer's dis-
ease. However, at the moment, the Amyloid theory is considered the main one,
despite the fact that scientists have many questions about it.

The amyloid theory is that brain tissue accumulates beta-amyloid, an insol-
uble protein that can disrupt the structure and function of nerve cells. In the
brain of a patient suffering from Alzheimer's disease, this protein can form
amyloid plaques, consisting of clusters of protein. Many researchers believe
that these formations contribute to the progressive degeneration of brain cells.

However, scientists have found out that beta-amyloid has antimicrobial ac-
tivity and is an important element of innate immunity. It has also revealed that
beta-amyloid plaques form long before the onset of Alzheimer's disease symp-
toms. Scientists do not know yet why they are formed. But we can try to un-
derstand how these beta-amyloid clusters are formed. They are formed when
protein folding is disrupted. The protein folds incorrectly and becomes insolu-
ble, which leads to their accumulation and the formation of amyloid plaques.

To conclude, Alzheimer's disease is a lethal disease and scientists predict
that the number of patients will increase over time. Doctors around the world
are focusing their efforts to find more effective ways to treat this disease, delay
the onset of the disease or prevent its development.
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UNDERSTANDING SLEEP PARALYSIS: UNIQUE STATE OF
CONSCIOUSNESS

S.S. Sorokovikova, D.V. Sushkova
sonyasoroc@yandex.ru

Sleep paralysis is a state, during waking up or falling asleep, in which a
person is aware but unable to move or speak. During an episode, one may hal-
lucinate, which often results in fear. Episodes generally last less than a couple
of minutes. Hallucinations fall into three categories: intruder hallucinations, a
multi-sensory sense of the presence of evil in the room; incubus hallucinations,
a feeling of pressure on the chest and a feeling of suffocation; and vestibular-
motor hallucinations of sensations of movement.

Our work is devoted to assessment of the frequency of occurrence of this
phenomenon in people of different age, as well as the form of manifestation of
sleep pathology in those who have experienced such a state. 50 people were in-
terviewed in Russia and Kazakhstan. The people taking part in the survey were
offered an anonymous questionnaire with the items that allowed us to find out
the degree of awareness of people of different age groups of sleep paralysis,
the frequency of occurrence, personal feelings and experiences and conditions
that may have caused paralysis (stress, temperature, alcohol, etc.).

The data were systematized and analyzed. Most of the younger generation
was familiar with the term, which cannot be said about the older generation.
44 % of the respondents have experienced sleep paralysis at least once in their
life, most often at the age 16-20. The interviewees mentioned loss of ability to
move, and only a few reported hallucinations. After analyzing the collected da-
ta, we did not reveal the dependence of the phenomenon of sleep paralysis on
the level of human stress: in the questionnaire, people mentioned stress, high
temperature, and alcohol intoxication equally.

Based on our research, we came to the conclusion that stressful life events
have an episodic effect on the occurrence of sleep paralysis, as well as it is de-
termined genetically or occurs during pathological changes in the body.
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GLOBAL WARMING: EVERYTHING YOU NEED TO KNOW IF YOU
WANT TO SAVE THE WORLD

E.D. Sunkova
sunkovalena@yandex.ru

Earth is the third planet from the Sun in the Solar system. Life has originat-
ed on here about 4 billion years ago. Since then our planet has been repeatedly
experiencing periods of global warming changed by periods of global cooling
and vice versa. During the long history of Earth these processes were natural,
developed for a long time and progressively changed our planet and its life.

However, today people have been violating these processes by virtue of an
intensive industrial activity. Nowadays the process of warming, which was
once natural, has been accelerated by 20 times due to the emission of green-
house gases. As a result, the average temperature of our planet increased by
1°C in 2019.

Moreover, at present the problem of global warming is politicized. There-
fore, many people do not consider it seriously enough. Some believe that it is a
conspiracy theory. Others think that the problem is too exaggerated and there
is nothing to do with it. The rest treats it with indifference considering that if
there is a problem, it will not affect them. Unfortunately, in reality, global
warming is a serious threat to the global environment.

In 2015 researchers concluded that the temperature of our planet could in-
crease more than by 3 °C to the end of this century. At the same time it is pre-
dicted that 100 % of corals will become extinct and the Arctic Ocean will be
ice-free every 10 years if the temperature rises by 2°C. Therefore, the tempera-
ture rise limit of 1.5°C was set the UN. If this requirement is met there is an
opportunity to save at least some of the Earth's major ecosystems. In order to
gain this purpose people have to take emergency measures. It is necessary to
stop using fossil fuel and create a global recycling system. Participation of eve-
ryone is extremely crucial. And all together we can save our home.

Academic advisor — senior lecturer E.A. Melnikova
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THE EFFECTS OF MICROPLASTICS ON MARINE ORGANISMS

D.D. Syurvaseva
syurvasev1@gmail.com

Microplastics are fragments of any type of plastic less than 5 mm in length.
Primary microplastics are any plastic fragments or particles that are already 5
mm in size or less before entering the environment. These include microfibers
from clothing, microbeads, and plastic pellets (also known as nurdles). Sec-
ondary microplastics arise from the breakdown of larger plastic products
through natural weathering processes after entering the environment. Plastic is
a relatively new material, so it has only been produced for the past 60 years.
Despite its young age, plastic has already invaded most marine habitats. Mi-
croplastics are present in the intertidal ecosystems, in the deep sea-sediments,
on the surface waters, in the Polar regions and mid-ocean islands. Microplas-
tics can be ingested by a variety of taxa including zooplankton, marine inver-
tebrates, fish, seabirds, and marine mammals.

Microplastics are highly bioavailable to marine organisms, either through
direct ingestion, or indirectly by trophic transfer from contaminated prey. Rea-
sons for direct ingestion include accidental consumption of particles through
unelectable feeding strategies or active selection due to misidentification of
microplastics for food. Microplastics can be transferred from fish to top preda-
tors and have implications for human health.

Microplastics are a complex mix of polymers also containing additive
chemicals, organic material and living substances that can interact with biotic
and abiotic components of all marine environments. These small particles are
recalcitrant materials under marine exposure conditions, and can be considered
emerging xenobiotics for the marine ecosystems. Several laboratory and field
studies have reported that a wide range of marine organisms from small inver-
tebrates to large vertebrates are susceptible to microplastics ingestion, with le-
thal or sub-lethal effects, under different environmental conditions.

In conclusion, microplastic pollution is a serious threat to marine ecosys-
tems. Microplastics have an impact on organisms that play a key role in the
ecosystem functioning and nutrient cycling, the effects of microplastic pollu-
tion can occur not only at the individual level but also at ecosystem level.

Academic advisor — senior lecturer E.V. Vychuzhanina

138



CLIMATE CHAOS

A.A. Varenitsina, Yu.A.Varenitsina, D.E. Pestretsova
anna.varenitsina@yandex.ru, yulia.varenitsina@yandex.ru, darapestO@bk.ru

Over the past 200 years, the global temperature of the Earth has been con-
stantly rising, and at the moment it has already gone beyond the historical
norm. Obviously, a human could have played a crucial role in this process. The
researchers came to this conclusion by the fact that the main increase in tem-
perature occurs at the end of the 20th and the beginning of the 21st century be-
cause this particular period can be called the most powerful in terms of green-
house gas emissions into the Earth's atmosphere. If the global temperature of
the Earth rises by 3 degrees more, changes can be catastrophic and they will
begin with natural disasters.

Within a few decades, we will notice that our world will become much dri-
er, and this will noticeably affect the economy and agriculture, infrastructure
and weather conditions. The extinction of a significant part of the flora and
fauna of the underwater world can lead to the beginning of the mass death of
animals and birds, which in turn will cause disruption of food chains and a
food crisis. Such vectors of infection as malaria plasmodia, ixodid ticks will be
able to migrate to other areas due to the warm climate. As a result, humans will
become even more vulnerable to various diseases.

According to scientists, after the melting of the entire ice cover of the
Earth, the level of the World Ocean will rise by about 58 meters, and it could
be called a real global catastrophe.

Unfortunately, the main problem at the moment is that for most people the
problem of warming does not seem alarming because its consequences will be-
come obvious only after a few decades. However, even though the developing
countries and coastal areas will be the first to experience the disaster, climate
change is a global problem and anyone is responsible for what happens to our
nature.

Academic advisor — senior lecturer E.A. Melnikova
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POST-TRAUMATIC STRESS DISORDER RESULTS IN INCREASED
RISK OF HEART PROBLEMS

E.A. Vysotina
lizatostudy@gmail.com

Post-traumatic stress disorder (PTSD) is a mental disorder that can develop
after a person is exposed to a traumatic event, most often warfare. Also vio-
lence, traffic collisions, natural and man-made disasters, child abuse or other
threats on a person's life can cause the development of the disorder. Getting
traumatized by an event is closely related to the feeling of one's own helpless-
ness: the individual does not have the ability to effectively respond to what is
happening.

Previously, it was only known about the effect of the PTSD on the nervous
system and the psycho-emotional state of the individual. PTSD is associated
with cardiovascular disease and the risk of sudden death from heart disease,
but this link has not yet been scientifically substantiated.

An international group of scientists from Russia, Belarus and USA recreat-
ed a model of the occurrence of stress disorder in rats and tracked changes in
their organisms. For the experiment, two groups of 155 rats were formed: con-
trol (53 individuals) and PTSD-vulnerable (102 individuals). Stress was trig-
gered by the smell of cat urine for 10 days. After 14 days, scientists compared
the effect of predator stress on the mechanisms of heart damage and protection.
Rats were tested in mazes and checked for exercise tolerance, ECG, myocardi-
al histomorphology and other parameters.

As a result, the second group was divided into two: rats prone to PTSD and
those resistant to the disorder. Experimental stress disorder developed in 40%
of the rats, their performance in all parameters was lower than in the rest of the
rats. In addition, rats with PTSD developed multiple signs of heart damage.

So, it has been experimentally proven that PTSD does indeed lead to an in-
creased risk of cardiovascular disease. The results may help identify individu-
als at high risk of PTSD and also provide a foundation for developing support-
ive cardiotherapy for people with PTSD.

Academic advisor — senior lecturer E.V. Vychuzhanina
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FASHION BIOLOGY

E.A. Vysotina
lizatostudy@gmail.com

In the modern world, with the development of technology and the consoli-
dation of a consumer culture, specialists and scientists take care of creating
more eco-friendly, safe and improved materials and production processes.

Your appearance helps to make the first impression about you. Your
clothes speak about your status, financial position and lifestyle. But no matter
what they look like and who sewed your clothes, it all starts with cloth. The
textile industry is one of the largest and most important sectors of the world's
production. Now there are 2 main problems in this industry: a costly and envi-
ronmentally unfriendly technology of coloring and the use of oil in making
certain types of tissues. These two problems have become the purposes of our
research.

This industry requires a lot of water for many technological processes. For
coloring 300—400 grams of fabric about 10 liters of water are needed, which
will become difficult to clean. The solution to this problem was Streptomyces
coelicolor. It produces an antibiotic called actinorhodin, which ranges in color
from blue to pink and purple, depending on the acidity of its environment.
Now, the magical thing about dyeing textiles in this way — this sort of direct
fermentation when you add the bacteria directly onto the silk — is that to dye
one t-shirt, the bacteria survive on just 200 milliliters of water. And you can
see how this process generates very little runoff and produces a colorfast pig-
ment without the use of any chemicals.

To solve the problem with synthetic fabrics we need to find new material
systems that are not petroleum-based. Researchers and entreprencurs have al-
ready successfully carried out the developments on the creation of threads
from orange and pineapple peels, leather from mushrooms and fabric from al-
gae.

To sum up, at the current moment we are facing a global ecological crisis.
We definitely need to determine the ways we are going to build new material
systems and those directions to develop technological processes in so that we
could overcome all the damage of the oil age.

Academic advisor — senior lecturer E.V. Vychuzhanina
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SMALL ISLAND SPECIES EXTINCTION

A.A. Yaroslavtseva
a.jaros125@mail.ru

There are many endemic plants and animals that live on very small remote
islands around the world. Their ancestors were brought there from main land
by sea (with the help of wind and landslides) and continued evolving in unique
ways.

A considerable number of island species are endangered. It happens mostly
because of human activity. However, this phenomenon has other reasons, such
as inbreeding or a simple lack of space and food.

This is a great threat to global biodiversity. It means that hundreds of pecu-
liar species might become impossible to see in a certain number of years. Not
only does it make the planet less colorful but also results in a decrease in the
amounts of edible and medical resources gathered due to plants and animals
living on those islands. Also, fresh air and clean water are produced when an
ecosystem works properly, which is usually achieved by keeping the natural
balance. Furthermore, small remote island populations’ gene pools have enor-
mous potential for future evolution and selection.

In addition, in spite of its faraway epicenter, the problem has some effect
on continental ecosystems. For example, a bird Numenius tahitiensis migrates
to a small island in the Pacific Ocean called Rapa Iti only for winter while liv-
ing in Alaska for the rest of the time, so decreasing in number of such migrato-
ry animals might change the populations of predators that eat them or organ-
isms that are eaten by them on main land.

Scientists all over the world are concerned about this situation and predict
very rapid extinction unless necessary actions have been taken.

In conclusion, we can suggest the following measures that are able to stop
the process of extinction on small islands: to control the introduction of cos-
mopolitans to these islands; to avoid bringing new invasive species; to fight
climate change; last but not least, to support local island economies so that
their inhabitants do not feel the urge to hunt rare birds in order to sell them.

Academic advisor — senior lecturer E.V. Vychuzhanina
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HALLUCINATIONS: THE EDGE OF REALITY

Y.A. Yurtayeva
Yesyal 705@gmail.com

Hallucinations are commonly known because of their image in culture.
Even if the word “hallucination” was invented in 17" century, we can see vivid
descriptions of hallucination-like experience in ancient myths and religious
texts. Moreover, we know that ancient native-Americans used hallucinogenic
mescaline from the peyote cactus for thousands of years in their religious ritu-
als.

Hallucination is an experience when a person perceives something as real,
but it exists only in his head. In opposite to dreams hallucinations happen dur-
ing wakefulness. Hallucinations can affect any sense, but visual and auditory
hallucinations are more common. People who suffer from schizophrenia fre-
quently experience hallucinations, but not only them. Healthy people also can
have hallucinatory experience. For example, after amputation most of the pa-
tients experience a phantom limb. Animals also experience a phantom limb,
but we do not know for sure about other types of hallucinations. Some other
traumatic events can also cause hallucinations, for example people who lose
their partners or a close family member or friend report hearing their voices or
seeing them.

Even a person who lost a particular sense can experience hallucinations
based on this sense, for example people with Charles Bonnet syndrome, who
experience visual hallucinations although they are blind. The practice of senso-
ry deprivation, when a person is placed in the circumstances where external
stimuli on sensory organs are blocked for a long period, in some cases leads to
hallucinations.

There are a lot of blank spaces in the study of hallucinations, we can only
suppose how they appear and why. There are more questions than answers in
this field. However, understanding of hallucinations can be usefully implied in
not only treatment of mental disorders but also in spreading the horizons of
human abilities.

Academic advisor — senior lecturer E.V. Vychuzhanina
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SAVE TURTLES: THEY SAW DINOSAURS

A.A. Zaiko
Aleksandrazaiko2003@icloud.com

U.S. biologist estimate that about 61 per cent, or 217 out of 356 species of
turtles on Earth, are endangered or already extinct, and their extinction will
have far-reaching consequences for ecosystems that require further study. Tur-
tles affect the health of many different ecosystems.

The leatherback turtle (Dermochelys coriacea) is a huge marine animal;
about two meters long and weighing 500-600 kg. Although they survived di-
nosaurs, now, however, leatherback sea turtles, which are considered to be one
of the largest, most ancient and widespread species of marine animals, are on
their way to nowhere, i.e. extinction.

It is difficult to imagine more defenseless creatures than newborn turtles.
To make matters worse, rare animal eggs are considered to be a delicacy, and
some people are willing to pay a lot of money to eat them.

A California branch of a group of conservationists has announced a large-
scale operation against poachers. Smooth to the touch and perfectly round,
these eggs are like millions of real eggs that sea turtles lay and bury on the
beaches along the coast each year. But in fact, a GPS / GSM tracker is dis-
guised under the silicone artificial shell of a fake egg. With the help of such
devices, conservationists hope to solve the problem of poaching.

On May 23, the planet celebrates the International Day of the Turtle. The
holiday was invented to draw public attention to the problem of the death of
these animals through human fault.

In conclusion, it should be noted that according to the scientists, it is possi-
ble to save the leatherback turtle from extinction within 10 years. Firstly, it is
necessary to avoid the death of 200-260 turtles in nets per year; secondly, to
promote the appearance of 7000-8000 small ones per year, improving the con-
ditions of the existence of these animals.
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GENETIC ENGINEERING AND DISEASES: GENE DRIVE &
MALARIA

Z.B. Zhalgasbaeva
ri_zzhb@mail.ru

Malaria is a group of infectious diseases caused by parasitic unicellular
organisms of the genus Plasmodium. They enter human blood when man is
bitten by female Anopheles mosquitoes, also known as malaria mosquitoes.
These insects are distributed all over the world, except for Antarctica, the Far
North and Eastern Siberia. Above all, malaria is widely spread in Africa.

Malaria kills nearly half a million people every year, with most of the
victims being children under the age of five. Therefore, scientists at the
University of California have developed a revolutionary method to combat the
disease that is transmitted by a mosquito bite, using the DNA of the insect
itself. They altered the genes of the mosquito using a new tool known as
CRISPR. By replacing a specific gene, the scientists killed the parasite that
causes malaria. Moreover, modified mosquitoes passed genes responsible for
malaria resistance to their offsprings. Once these genes are spread among the
entire population, both mosquitoes and people, who are at risk of exposure to
them, malaria is not scary any more.

Since the 1940s, researchers have thought of using gene drives to eradicate
populations of pests and disease vectors, and to reduce or eliminate invasive
species that wreak havoc on natural ecosystems and scientists have had the
ability to change genes, but CRISPR is more accurate and cheaper than any
previous method.

Five field trials conducted from 2011 to 2014 in Panama, the Cayman
Islands and the northeastern Brazilian state of Bahia showed that wild
mosquito numbers had dropped by 90%. Now Brazil is about to release
millions of genetically modified insects to fight Zika, dengue, yellow fever and
chikungunya.

The United States continues to support local prevention effort through the
Presidential Malaria Initiative. The focus is on spraying insecticides and
distributing drugs and treated bed nets to residents in high-risk areas. Experts
hope that through joint effort it will be possible to eradicate malaria by 2050.
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MICROALGAE IN WASTEWATER TREATMENT PLANTS

A.A. Zheleznyakova
stussyraikkonen@gmail.com

Nowadays, the protection of the environment from wastewater pollution is
one of the most urgent problems. The topic of the development of methods of
biological wastewater treatment needs particularly strong attention and promo-
tion.

To begin with, algae are no doubt ideal accumulators of toxic substances
and excess of chemical elements. However, not all methods of water purifica-
tion are safe and absolutely effective. Different groups of scientists are work-
ing on this issue, and research is underway to adapt this technology to different
climatic conditions.

The method of wastewater treatment by cultivating algae, in addition to
water purification, contributes to the intensive growth of algae biomass, which
in our time plays a rather large role in the economy. Growing algae in
wastewater will save entrepreneurs from spending on fertilizers. Cultivation of
algae is not hard or expensive, but waste-free. Algae biomass has applications
in many industrial sectors and can be used as raw materials for many industrial
sectors at any time. Algae absorb more than 90 percent of the nitrates and 50
percent of the phosphorus from water. Algae are able to inhibit the develop-
ment of blue-green algae that produce algae toxins.

Overall, the use of algae for wastewater treatment is environmentally justi-
fied, since they use biogenic substances and carbon dioxide, and in the process
of life they release oxygen into the environment. The method of wastewater
treatment by cultivating algae should be developed in all countries. Thus, the
method of wastewater treatment by cultivating algae can contribute to a more
cost-effective and efficient solution to the problem of their contamination.
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THE SECRETS OF BODY’S INTERNAL ALARM CLOCK

A.V. Zhurkina
mssova692@gmail.com

Circadian rhythms are cyclical fluctuations in intensity different biological
processes accepted with the change of day and night. One of the most signifi-
cant and well-known circadian rhythms is the sleep-wake cycle. The normal
circadian cycle is about 24 hours.

Circadian rhythms work by helping to make sure that the body’s processes
are optimized at various points during a 24-hour period. They exist in all types
of organisms. For example, they help flowers open and close at the right time
and keep nocturnal animals from leaving their shelter during the daytime when
they would be exposed to more predators. In people, circadian rhythms coordi-
nate mental and physical systems throughout the body.

How does our body clock know what time of day it is? The circadian bio-
logical clock is controlled by a part of the brain called the suprachiasmatic nu-
cleus, a group of cells in the hypothalamus that respond to light and dark sig-
nals. When our eyes perceive light, our retinas send a signal to our suprachi-
asmatic nucleus. The suprachiasmatic nucleus sets off a chain reaction of hor-
mone production and suppression that affects the body temperature, appetite,
sleep drive, and more.

People may want to change their circadian rhythms and sleep-wake cycles
for different reasons. Some need adjustments after starting a job that requires
them to work late at night or early in the morning. Others find that “early riser”
or “night owl” schedules do not provide enough sleep each day, and would like
to adopt a healthier sleep routine. People can do this by using some things like
bright light therapy, waking up every day at the same time, melatonin supple-
ments, and exercise.

Circadian rhythms are important for our body. When properly aligned, a
circadian rhythm can promote consistent and restorative sleep. But when this
circadian rhythm is thrown off, it can create significant sleeping problems, in-
cluding insomnia. Research also revealed that circadian rhythms play an inte-
gral role in diverse aspects of physical and mental health.
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