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IIVIEHAPHOE 3ACEJAHUME

BJIMSIHUE TOO «KATHAP-AKB» HA KAYUECTBO
OKPY KAIOIIEI CPEJBI I'. TAJILIKOPTAH

B.A. T'aBpuiioBa
v.gavrilova0l@mail.ru

B roponax ¢ pa3BUTON MPOMBINUIEHHOCTBIO OCHOBHBIMHM UCTOYHUKAMH 3a-
TPA3HEHUS OKPY’KafoOLIEH Cpenbl SBISIOTCA COPOCHI, BBIOPOCH! 3arps3HIIOIINX
BEILECTB, OTXOJbl OT HMPOMBIIIJICHHBIX MPEANPUITHNH U BBIOPOCH! 3arps3HSIO-
MIMX BEIIECTB OT aBTOMOOMJIBHOTO TpaHCNOpTa. POCT YUCIEHHOCTH aBTO-
TPAHCIOPTA, a Takke U 00bEMa MPOJTYKIHHU, BBITYCKaeMOW KPYIHBIMHU Ipe]-
MPUATUSAMHY, IPUBOIUT K YBEIMYEHHUIO B BO3IYIIHOM NPOCTPAHCTBE JBYOKHCH
a30Ta, YIVIEKUCIIOTO ra3a U JpYyrux BpEIHBIX Npumeceil. B cBsa3u ¢ 3tuMm 3a-
rpsi3HeHUe aTMoc(epHOro Bo3ayxa B I'. TalABIKOPraH CTajo OJHOH W3 aKTy-
AJIBHBIX TPOOJIEM.

B pabore Obla mpoBeieHa OLIEHKA BO3ACHCTBUS aKKyMYJISITOPHOTO 3aBO/Ia
TOO «Kaitnap-AKb» Ha kauecTBO OKpy»Karouieil cpeasl ropoga Taiabkop-
raH. B npomnecce uccienoBanust ObUTH PELICHBI CIETYIONINE 3aJa9H:

1. IpoBeneH aHanM3 NPUPOJHBIX U aHTPOIIOTCHHBIX YCIOBHH (hOpMHPOBa-
HUS DKOJIOTUYECKOM CUTyalu B T. Tanaplkopras.

2. [lpoBeneH aHaU3 U ONpPEEICH KOJIMYECTBEHHBIN U KaueCTBEHHBIH CO-
CTaB BHIOPOCOB 3arps3HSIOIINX BELIECTB B aTMOC(EPHBIN BO3AYX.

3. Onpenernen 00beM 0TXOI0B IPOU3BO/ICTBA U MOTPEOICHUS.

4. Pa3zpaboTaH nepedeHs NpeUIoKeHNH U MEpOIPUATHI 110 MUHUMHU3AIUT
HeratuBHoro BozzaeiicTBus TOO «Kaitnap-AKb» Ha kauecTBO okpykaromieit
cpeasl ropoaa TanapikopraH.

5. IlpoBeneHa oneHka 3(QeKTHBHOCTH BHEAPEHUsS] CHCTEMbl HAWIIYYIINX
noctynHbix TexHosoruit Ha TOO «Kaiinap-AKB».

B pesynbTare uccnenoBaHus cAenaH BBIBOJ, YTO aKKYMYISITOPHBIM 3aBOJ
OKa3blBa€T HE3HAYMTENBbHOE BIUSHHE HAa KaueCTBO OKpYKaIOLIeH cpeasl
r. Tanneikopran. OTMeueHa TEHAEHIMS CHIKEHHS KOJIMYECTBa BBIOPOCOB,
cOpocoB 1 00pa3oBaHMsI OTXOAOB, B TOM YHCIIE M B CBSI3U C BHEJPEHHEM CH-
crembl HIT.

HayuHbrii pykoBOIUTENb — NI-p TEXH. HayK, KaH/a. OHWOJ. HayK mpodeccop
AM. Anam



W3YYEHUE ®U3U0JOT M BAKTEPUI I'PYIIIIBI
DESULFORUDIS

B.E. T'opOyHoBa
VikRomanovaO4@mail.ru

EcrecTBeHHBIE MUKPOOHBIE COOOIIECTBA COCTOSIT U3 OTPAaHMYESHHOTO YUCia
MHOTOYHCIICHHBIX BHOB M YPE3BBIYANHO Pa3HOOOPAa3HOW MOMYJIIMN PEIKUX
BUJIOB, UMEHYeTcsl peakoil 6mocdepoit. He npusnasaBmmecst 30 ser Hasan,
IIyOMHHBIE MHUKPOOPraHM3MbI B HACTOSIIEE BPEMs COCTABILSIIOT HNPUMEPHO
10 % ot obmeit Omomaccsl 3eMiH U CoIepkKaT OONBIITYIO OO0 eImé He oXa-
pakTepu3oBaHHBIX HpokapuoT. Cynbdatpenyumpyromue 6akrepun Candida-
tus Desulforudis audaxviator 6putM epBOHAYATBHO OOHAPYKEHBI B MOPOBOM
Boze 3omotonoOwBaromeit maxtel Tay Tona B FOxHON Adpuke u ¢ TeX mop
ObUTH MICHTH(GUIIMPOBAHBI 10 MOJICKYJSIPHBIM IOJIHCSIM B TeorpaduiecKu
MIMPOKO PacTIPOCTPEHEHHBIX TITyOMHHBIX 3KOCHCTEMAX.

OOBEKTOM HCCIICIOBAHUs SIBIISIOTCS HOBBIE TEPMOQHIBbHBIE OaKTepuu
u3 rpynmsl Candidatus Desulforudis audaxviator, ¢umyma Firmicutes, bige-
JIeHHble U3 MIyOuMHHBIX 3kocucteM Cubupu. HItammer 1031 u 1088 Gmusko-
POJCTBEHHBI, (PMIIOTCHETHYCCKHIA aHAIN3 MOCIea0BaTeIbHOCTH reHa 16S pHK
noKasal, uTo OnmkaiimnM poacteenHukoM siBisiercs Candidatus Desulforudis
audaxviator.

Mrammer 1031 u 1088 xynpTHBHpOBaNH Ha cpene Buanens-baka ¢ ¢op-
MHATOM M aleTaToOM B Ka4eCTBE JIOHOPA YIJIepoia U 3JIEKTPOHOB M CYJIb(aToB
B KauecTBE aKILENTopa.

I'pannuer Temmeparyp pocra mramma 1031 cocrasmstor 37-55°C, onru-
ManbHoe 3HaueHne — 55°C. [lItamm 1088 pacter mpu Temneparypax 45-55°C,
ontumyM — 50°C. Onrumaneusie PH s mrammor 1031 u 1088 — 7,5-7,9.

[rammer 1031 u 1088 uCcmonb3yrOT B Ka4ecTBE aKIENTOPOB JEKTPOHOB:
cynbdat, THocynbdar, cynbur, ciadblii pocT oTMeueH Ha HuTpate. LlTaMmmbl
1031 u 1088 uCmoab3yOT Y3KHH CHEKTP POCTOBBIX cyOcTpatoB: H, u dop-
muar. [lITaMMbl HE HCIIOJIB3YIOT B KQUueCTBE JOHOPOB 3JIEKTPOHOB U yriiepoja
TaKue CyOCTpaThl Kak: Kpaxmal, MMpyBarT, Majiat, ppyKkTo3e 1 IIrKo3e.

Pabota BeImosiHeHa ipu noaiepkke rpanTa PH® Ne21-14-00114.

HayuHbIlf pyKoBOIUTENb — MII. Hay4. COTp., accucTeHT Kadeapst A.I1. Jly-
KHHA



OCOBEHHOCTH MOP®OJIOI'HH STTUPU3A Y TPEX BUJIOB
JIECHBIX ITIOJIEBOK (CLETHRIONOMYS, RODENTIA,
CRICETIDAE)

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

VY GopeanbHBIX MBILIEBUIHBIX T'PHI3YHOB ONHCAHO JIBa AJbTEPHATHBHBIX
BapuaHTa OHTOTE€HE3a: /I OJHHUX >KMBOTHBIX XapaKTepeH OBICTPBHIH pocT U
MIOJIOBOE CO3PEBAHUE, MIPOAOIKUTEIBHOCTD XKU3HU 3—6 MecsueB; i APYrux
MIOJIOBOE CO3PEBAHME NMPOMCXOANUT TOJNBKO HA CIEAYIOIINI TOX, X CKOPOCTb
CTapeHHsI 3HAUYUTEINBHO HIDKE, a MPOJODKUTEIFHOCTD JKU3HU 12—15 Mecsues.
B xauecTBe 0HOH M3 BO3MOXKHBIX 3((EKTOPHBIX CHCTEM OpraHU3Ma, OIpee-
JSFOLIEH MpOrpamMMy Ppa3BUTHS, PacCMaTpPHBAIOT IIMIIKOBHUAHYIO KeJle3y
(IIIXK). Pox peokux gecHbix monésok (Clethrionomys) siBnsiercst xoporueit mo-
JIETbI0 AJISI U3Y9IEHUsI 3TOro Bompoca: KpacHo-cepas nonéska (KCII), mnecmoT-
psl Ha CHCTEMAaTHUUYECKYIO OJM30CTh M CXOJCTBO IKOJIOTHUECKHX TPeOOBaHHH,
3Ha4MTENbHO oTiimyaercsi ot kpacHoi (KIT) u peokeii (PIT) Gonee panHuM m0-
SBJICHHEM B MOMYJSILUK 3uUMYIolleil reHepaunu. Mopdornorus u QpyHKUUU
X y >KxMBOTHBIX 3TOH TPYIIBI U3yUYEeHBI KpaitHe c1ao.

st atoro uccnenosanus LK ucnons3osanu 145 ocobeit KIT (C. rutilus),
130 PII (C. glareolus) u 98 KCII (C. rufocanus), otnoenenssie ¢ 2014 1o
2021 r. OuennBanuch: Gpopma u mapameTpsl BepxHel yactu LK, e€ momoxe-
HHE OTHOCHUTEIILHO NTPOMEXYTOUYHOTO MO3Ta M pa3MepHl siJiep MMHEATONNTOB.

Briseieno: ceoimre 80 % ocobeir KIT u PIT umenun omMHOTHUIHYIO TTOBEPX-
HoctHyI0 1K — TpeyrompHoit hopmer y PII u kammesunuont y KI1. KCII BBI-
JieTsIach MaKCUMalIbHBIM Pa3HooOpa3ueM (OpMBI, 3a CYET CMEIIEHHS KeJIe3bl
y gactu (39,1 %) ocobeii ObKe K TPEThEMY JKENyA0uKy. [1yOrHa pacmoo-
xenust LK y KCIT He 3aBucena oT mojyia )HUBOTHBIX, HO 3aBHCeNa OT (HU3HO-
noruyeckoro Bo3pacra. PII Berpemsutace ot KII MakcuManbHBIME pa3MepaMu
smu¢uza, ot KII u KCII — pasmepamu saep MUHEaIOUTOB. Bhicokas mioT-
HOCTh HaceJIeHWs (BIHMSHHE Hamboliee 3aMETHO y JKUBOTHBIX, POJAMBIIHNXCS B
WIOHEe—HMIOJIe) BBI3BIBAJa yBEIMUCHHE pa3MepoB xkemne3sl y PII u yBennuenue
pasmepoB aaep nureanouutos y KCII. ¥V KII orcyrcTBOBana peaxuus Ha co-
IMaJIbHBIN cTpecc, HO Habmoancs poct pasmepoB LLIDK y OpicTpo pacTymiux B
YCIOBUSIX HU3KOM INIOTHOCTH MaHCKHX 0COOCH.

Hayunslit pykoBoanTens — kana. Ouoin. Hayk, nouent JI.b. KpaBaenko



BBIJIEJIEHUS U XAPAKTEPUCTHUKA
JAE3OKCHNYPUINHTPUDPOCPATA3SBI (DUT)
N3 ESCHERICHIA COLI

E.A. KoBanenko
evgeniy-kovalenko2016@mail.ru

Hesoxcuypununrpudocdaraza (DUT) — Gerok cucremsr pemaparn JTHK,
rugponusyomuil npeaMyrareHHelii 1Y T®. IlpenoTrBpaiieHue BKIIOUEHUS
nYT® B THK umeeT BaxkHOE 3HAUEHUE JJIS1 UCKIIOUEHUS OIIMOOK MPHU PETLIH-
KaIli¥, TPAHCKPHIIIINH U B JaNbHEHIeM cuHTe3e nedekTHoro oenka. [Toatomy
JUTS TIOJTHOW >KU3HECTIOCOOHOCTH B OOJBIIIMHCTBE OMOJIOTHUECKUX CHCTEM Tpe-
Oyetcs OpicTpoe m crnenududeckoe ynareHue 1Y T w3 myma HYKICOTHIOB,
yckopsiemoe pepmentom DUT.

CTpyKTypHO-(YHKINOHANEHBIC UCCIICAOBAHIS W H3Y4YCHUE (PepMEHTATHB-
HOW aKTHBHOCTH JE30KCHYPHIUHTPH(OCOATa3bl MO3BOIUT OICHUTH OMOIOTH-
YeCKHE CBOWCTBA MAHHOTO O€lKa W pa3paboTaTh MyTH €ro MPUMEHEHHS, Kak
Jutst ucnpasneHus nospexaenui JJHK, Tak u B kauecTBe MUIIIEHH aHTUOUOTH-
KoB HOBoro nokoseHus. Taxke DUT npezncrasiser HHTEpeC U ¢ TOUYKU 3pEHUS
MOTEHIMAJIbHOrO KoMmoHeHTa HaOopoB s [IL[P. Ero BHecenue B cocTaB
cmecu THT® no3BoiUT MONOJHUTENHLHO YMEHBIIUTh KOJIMYECTBO B CMECHU
nYT® mist cHmkeHust yncna ommook B rienn JTHK.

Lenp manHOW pabOTH — BBIICIICHHE U M3Y4YCHHE (DEPMEHTATHBHBIX Xapak-
tepuctuk O0emka DUT. B xone peanuzanuu JaHHOTO HCCIIEIOBAaHUS OBLI CO-
31aH mwtamMMm E. coli, HecyIuii SKCIpecCHOHHBINA BEKTOP ISl CYIEPIPOTYKIIHA
oemka DUT. B mocnenyromem Obla MpoBeAeHA OYHCTKA OeKa MOCPEICTBOM
xpomatorpadun Ha koioHkax ¢ Ni — NTA arapo3soit u Q-sepharose u nposep-
Ka aKTMBHOCTH Oenka. /lanpbHEWIMM maroM cTajio u3ydeHue (pepMeHTaTHB-
HBIX XapaKTepHCTUK. TakuM 00pazoM, TaHHOE HCCIIeJ0BaHUE TIO3BOJISIET pac-
mMpuTh 3HaHue 0 6enke DUT 1 momcka HOBBIX MEPCIEKTUBHBIX JIEKAPCTB U
pelieHus JaibHEHIIX (yHIAMEHTAIBHBIX KCCIICA0BATEILCKUX 3a1ad, CBS-
3aHHBIX C U3YYCHHEM DJIMMHUHAIINY TIPEIMYTAareHOB B KIIETKE.

Hayunslit pykoBoanTens — kana. 6uoin. Hayk A.A. KoxaHeHko



INPUMEHEHUE ®OPMATA KHMHOKJIYBA JJISI PA3BUTHUSA
3KOJIOTMYECKOM KYJIbTYPBI
Y CTYAEHTOB 1 HIKOJIbBHUKOB

H.E. Kyxapenko
natalya.kukharenko20@mail.ru

CoBpeMeHHOE IKOJIBHOE U MPOo(ecCHOHATbHOE 00pa3oBaHUE HYKIACTCS B
COBEpLIEHCTBOBAHNH CHCTEMBI O0YUEHHMs, KOTOpasi B YCIOBHSAX BBIPAXXCHHOTO
000CTpEHUS TI00aTbHBIX YKOJOTHYSCKUX MPOOIeM TO3BOUT CHOPMHUPOBATH Y
00y4Jaromuxcsi HpaBCTBEHHO-TMYHOCTHYIO YCTAHOBKY Ha NMPHUPOAY KakK 3HAUH-
MYIO0 B JKH3HHM KaXXIIOTO YHHBEPCAIBHYIO IIEHHOCTb. MHOTOJETHUM OIBITOM
MPOBEPEHO, YTO OAHUM W3 BAPHAHTOB PEIICHHS 3TON 33aa4H MOXET CTaTh CO-
31aHKe Ha 6aze 00pa3oBaTENFHOTO YyUPES)KACHHUS CaMOJEITEIILHOTO 00beanHe-
HUS yJaIuXcs, B 9aCTHOCTH — KHHOKITY0a.

Lens wmcchenoBaHuss — IyTeM H3y4YEHHS TOBEACHHS OOydarolUIMXcs Ha
BCTpeyax KHHOKIy0a NOKa3aTh, HACKOJBKO 3aHSATHS B TakoM (opmare cIio-
COOCTBYIOT Pa3BUTHIO MX JKOJIOTMYECKOH KyJIbTYphI Uepe3 BOBJICYECHUE B 00-
CyXkJieHrne (GUIbMOB O B3aMMOOTHOLIEHUH YEJIOBEKa U PUPOJIBL.

Cpenu cryaentoB 1 kypca BU TI'Y B 2021 r. B nepuoa neTHeil yueOHO-
MOJIEBOM TPaKTUKH, a Takke cpenu ydammxcs 7, 10 u 11 xmaccoB MAOY
COIL Ne5 um. A.K. Epoxuna u MAOY wkonsl «IlepcnexktuBa» r. Tomcka B
2022 . ObUTH TIPOBEICHHI 3aHATHSA B (OpMaTe ITUCKYCCHOHHOTO KHHOKITyOa
9KOJIOTMYECKON HalpaBIeHHOCTH. Meaua-MaTepraibl NPeICTaBIsan co0on
OTPBIBKH M3 JOKYMEHTAJIBHBIX (DHIIBMOB, COAEpIKallie HAyYHO TOATBEPKICH-
Hble (DAKTHI ¥ MHEHHS SKCIIEPTOB.

MetoaMn KOHTEHT-aHAJIN3a, aHKETHPOBAHMS W OLIEHKH BOBJICYEHHOCTH
00y4YaroIInXCsl UCCIEAOBAHO MX NMOBEJCHUE Ha BCTpEeYax KMHOKIY0a M OTHO-
HIEHHUE K 3TOMY (OpMaTy 3aHSATHH.

AHanu3 TaHHBIX TI0Ka3aj, YTO IMPOCMOTP U 00CYKAEeHHE JOKYMEHTAIBHBIX
(hUITBMOB Ha 3aHATHSIX CIIOCOOCTBYET YacTOMY HCIIOJIB30BAHMIO OOydaroIiu-
MHCSI B TUCKyCCHSIX «SI-cooOmieHuil», MPUMEHEHUIO B PEYH CHEIHAIH3HPO-
BaHHOH TEPMHUHOJIOTHH TI0 OHMOJIOTHM M 3KOJOTHH ¥, KPOME TOTO, IOJOXKU-
TENILHOHM JAWHAMUKE IOCEIIeHNI BCTped KWHOKIY0a M aKTUBHOCTH BO BpeMs
JIUCKYCCHIA.

Hayunslii pykoBoanTens — kana. Ouon. Hayk, goueHt M.H. llypynosa



3APA’KEHHOCTB JUPODPUJISIPUO30M COBAK B I'. TOMCKE

O.M. Ilogonsk
podolyak.890@mail.ru

Jupoduisipuo3 — TpaHCMHUCCUBHBIA OHOTEIbBMHHTO3, KOTOPBIH PErucTpu-
pyercst B CTpaHax yMmepeHHoro kimmara. K Bo3Oyautemsim mupoduisipnosa
oTHocsTes: Hematoasl poaa Dirofilaria cemeiictsa Filarioidea. ITepenaua un-
Ba3UM MPOUCXOANUT TPAHCMHUCCUBHBIM ITyTEM 4epe3 YKYChl KPOBOCOCYIUX KO-
mapoB pomos: Culex, Anopheles u Aedes.

HccnenoBanus nmpoBoawiich Ha Tepputopuu T. Tomcka. Beero 3a nepron
¢ 2018 — 2022 rr. uccnenoBano 453 mpoOBI BEHO3HOH KPOBH CO0aK pa3HBIX
nopoz, o6oero nona B Bo3pacte oT 3 Mec. 10 13 net. BrisiBieHa HHBa3HUA ABYX
BuyoB: D. immitis u D. repens. Mukpoduisipiuu 00HapykeHbl B KpoBU y 12
co0ax, 1 o0Imas 3apaXeHHOCTh cocTasmia 1,7 %.

DKCTEHCUBHOCTh MHBA3MH 110 rogaM cocrasmwia B 2018 r. — 3,2 %, 2019 —
5,4 %, 2020 — 1,9 %, 2021 - 3,1 %.

ITo mopdonoruueckuM mpuzHakam Mukpouisipun y 5 cobak (OU 1,1 %)
unentudunuposanst kak D. immitis, y 7 (OU 1,5 %) — kak D. repens. V oxxo-
0 )KHUBOTHOTO 3apErUCTPUPOBAHA MHUKCT-HHBA3us BYX BuioB (DU 0,2 %).

WneHtndukanuo MUKpOQUISIPHHA TPOBOJUIN C TOMOIIBI MeToaa aug-
(hepeHIMaTbHON ANATHOCTHKU C MCIOJNb30BaHWEM 5 % pacTBOpa YKCYCHOM
KHCJIOTHI, YTO TI03BOJISIET YCTAHOBUTH BUJI ITAapa3lTa ¢ y4eToM MOppoMeTpHuie-
CKHUX Pa3IM4Mii: JUIMHA Tela, JopMa roJIOBHOTO U XBOCTOBOT'O KOHIIOB M HAJIM-
YKe aHAIbHON M 9KCKPETOpHOU Nopkl. [lomydeHHbIe TaHHBIE TIOATBEPIKIAIOTCS
pesynbratamu I1LIP.

CraTUCTHYECKH 3HAYMMBIX OTIMYMH IIPU CPAaBHEHUH 3apa)KEHHOCTH COOaK
pa3HoOro 10J1a, BO3PAcTa U MOPOJIbl HE BBISBICHO.

Hayuns1it pykoBouTens — kaux. Ouoi. Hayk H.B. TTonroparxast.



MHUKPOIIJIACTUK U METOJJUKH EI'O OIIPEJIEJIEHUS B
ATPOIIOYBAX 3AIIAJTHOM CUBUPH

K.B. Pyukuna
Ruchkinakristina99@mail.ru

OrpoMHoO# PoOAEMO¥ TSI OKPYIKAOIICH CPe/Ibl CTAHOBUTCS TNIOOATBEHOE
3arpsi3HEHUE BOJHBIX WM HA3€MHBIX DKOCHUCTEM IUJIACTHMKOBBIMHU OTXOJaMHU B
CBSI3M C YBEJIMYEHUEM UX MPOU3BOJACTBA U MPUMEHEHHUS B COBPEMEHHOM MHpE.

Muxpomnactuk (MII) — gacTuIBl IIIaCTHKA pa3MepoM < 5 MM, reTeporeH-
HBIH THIT 3arpsI3HATEINS C MIMPOKUM JAHANa30HOM CBOWCTB, TAKUX KaK THII I10-
JIMMepa, PasHOBUAHOCTH J00ABOK, NMPHMEHSEMBIX IMPH MPOU3BOJICTBE, IIOT-
HOCTB, pa3Mmep, ¢opma U IBeT dactull. [locienHue HWCCIIeIOBaHUS BBIIBIIIN
pacmpocTpaHeHHOCTh u cToiikocts MII B mouBe, ero BIMsSHUEC Ha MHOTHE (U-
3MYECKUEC U XUMHUYECKUE CBOIMCTBA MOYBHI, a TAKXKE TOKCHKOJIOTHYECKOE NeH-
CTBHE Ha POCT, PEHPOAYKIINIO, BEDKHBAaHUEC M YPOBEHh MMMYHHTETa TOYBCH-
Ho# GuoTel. MII mocTynaeT B arpomnoyBsl pa3sHOOOPa3HEIMU MyTSIMHU: C BHECE-
HUEM yNoOpeHuid, ocaikaMi CTOYHBIX BOJ, MPU MYJILYUPOBAHUU TOTUITHUIIC-
HOBOI TuIeHKOW ¥ T.n. OJHAKO CYIIECTBYEeT MPOOET B 3HAHHUAX O KOJHUYEC-
cTBEHHOM cojiepkanuu MII B Ha3eMHBIX 3KOCHCTEMax, MO-BUIUMOMY, M3-3a
OTCYTCTBUS CTAHJAPTU3UPOBAHHBIX METOIMK €TO OMPEIEICHHUS.

Ora paboTa MOCBSIIEHa KOJIMYSCTBEHHON M KaueCTBEHHOW OIIEHKE COAEp-
xkarusg MII B arpomouBax 3amamnoit Cubmpu. OOBEKT HCCIeIOBaHHUA — ar-
pocepble JIECHBIC TIOYBBI TACKHO-JICCHOM 30HBI U arPOYEPHO3EMBI CTEITH.

Brura paspaborana meronuka onpenenenus MII B uccireyeMsix oopasiax,
pa3zenicHHas Ha J[BA dTala: XUMHUYECKUI M MUKpOCKommdeckwit. Ha mepBoM
stare BeiieneHus MII nposoamnock ¢ mpumeHerrneM 8M NaCl u Sm ZnCL; (¢
nobasnerneM HNO;,,,) 11 pasaenenus mo miotHoctd u H,O, (30 %) ms
yAaleHus] OpraHMYeCKHX OCTATKOB, Jlajee OCYIIECTBIUIOCH (DUIBTpOBaHUE
0] BAKYYMOM 4epe3 OKpaIIeHHbIH GuiIsTp ¢ quamerpom mop 0,45 Mxm.

B pesynprare MHUKPOCKOMMYECKHM METOJIOM BBISIBICHO KOJMYECTBO U
dbopma MII B uccnenyemerx obpasuax. MII mpencraBieH B (GopMe BOJIOKOH
pasmumuaoil amuHE! (ot 0,3 MM 1o 4,717 MMm) u 1Beta (OembIil, PO3PATHBIH,
YEPHBIH, KEJITHIN U T.JI.).

Hayunslii pykoBoanTens — kKaua. Ouoin. Hayk, foueHt O.0. Mep3aisikoB



MN3YYEHUE BJIMSAHUA DOHAOMHUKOPU3HBIX I'PUBOB
HA MUKPOKJIOHBI TOJTYBUKH CAJTOBOM

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

Bce Buapl poaa Vaccinium uMmeroT ocobbie CHMOUOTHICCKIE MUKOPHU3HBIC
accoluanyuy ¢ KOPHEBBIMH CHUCTEMaMH (IPHUKOMJHAsh MHUKOPH3a), KOTOpBIC
yIy4IIaloT MOTJIONIEHNE MUTATEIbHBIX U MHUHEPAIbHBIX B-B, a TaKKe IOBBI-
MIAI0T YCTOWYMBOCTh K HEKOTOPBHIM TOKCHYHBIM dJieMEHTaM. BBISABIEHO, 4TO
IpU BBIPAIIMBAHUM B OTCYTCTBHE 3HIOMHKOPH3000pazoBaTeneil pacTeHUs
3TOTO POAA MEIJICHHO PacTyT U XYK€ IIOJOHOCHT.

Hama pa®ota mocBsimeHa W3ydeHUIO BIMSHHUSA SHIOMHUKOPH3HBIX TPHOOB,
BBIJICTICHHBIX M3 KOPHEH OpYCHHWKH M YEPHHKH, HA aJaNTaIfio, POCT ¥ Pa3BH-
THE MHUKPOKJIOHOB roiyouku camoBoil copra North blue. Panee namu Obun
n3ydeHsl 10 M30JIATOB M3 KOpHEH pacreHuii poma Vaccinium, oguH U3 KOTO-
PBIX C TIOMOIIBIO MOJIEKYJIIPHO-OMOJIOTHYECKUX METOIOB OBbLT OTHECEH K POY
Cadophora (mrramm BR2-1). OnucaHHble MPeACTABUTENN 3TOrO POAa OTHO-
CATCS K SHAOMUKOPHU3HBIM IprbaM, TO3TOMY MPOBOAMIN 3KCIEPUMEHT C BBI-
IIeyKa3aHHbIM U30JISITOM.

B skcnepuMeHTe HCHONB30BaJIM 2 TPYINbBl MHKPOKJIOHOB C 3adaTKaMH
KOpHEBOM cucteMbl o 30 pacTeHHii: KOHTPOJIbHASA U OMNbITHAsl. PacTeHus BbI-
CaKMBAJIM B KaCCETHI CO CTEPHIILHBIM TPYHTOM, cocTosiuM u3 Topda (pH 4.5)
¥ BEPMHKYJIUTA B cOoOoTHOIIeHHU 4:1 ¢ no6aBieHreM KOMIUIEKCHOTO ynoOpe-
HUS OcMOKOT 61yM (2 1/11). MHEKPOKIIOHBI U3 ONBITHOH TPYIIIEI TIepe moca-
KOI OKyHalln B CYCIICH3HMIO M3 MUIeNus U crop mramma BR2-1. IMocne 3-x
HeJleNIb KYJIbTHBHPOBAHNUS TT0Ka3aHO MOJI0XKUTEIbHOE BinsHUE mTamma BR2-1
Ha Pa3BUTHE MHUKPOKJIOHOB IOJYOUKH: Yy ONBITHON TPYIIIBI JJOCTOBEPHOE pa3-
JIu4re HaOJIONANM MO KOoJMM4ecTBy noderoB (Ha 24,2 % Oouiblie); MpH 3TOM
CYMMapHBI IPUPOCT JUIMHBI TIOOETOB U CPeHUN pa3Mep JIMCTa TakkKe ObLIH
Oouibllie, YeM Y KOHTPOJIbHOW rpymiibsl. MetooM nuddepeHuanbHoN oKkpac-
KH OBLIO MOATBEPXKICHO MPUCYTCTBHE apOyCKYJ B KOPHSIX PACTEHHI W3 OIBIT-
HOM IpyIIIBL.

Hay‘lHI)IG PYKOBOAUTEIN — KaHA. OHOIL HayK, Ha4daJIbHUK OTACJa IMPOU3-

BojcTBa OnonpenaparoB OO0 «apsun» [[.B. Anumndepos; kana. 6uoi. Hayk,
jqouent M.H. Hlypynosa
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INPOEKTHPOBAHHUE MOJYJIbHbIX CHCTEM
B JAHAIMA®THOU APXUTEKTYPE

A.O. YcmaHoBa
alishaalya@rambler.ru

Pabora mocesIieHa NMPOEKTHPOBAaHUIO MOMAYJIBHBIX CHCTEM JUIS PELICHUS
3aja4y 0JaroycTpoicTBa B paMKax yueOHOro Iporecca o0y4aromuMucs LeH-
Tpa «llmaHupoBaHue Kapbepbl» HampabiieHus «JlaHgmadTHas apXUTEKTypa»
r. Tomcka u crynentamu 2 kypea TT'Y o cnenuansHocTH «JlanamadTHas ap-
XUTEKTypay. B kadecTBe MeTona OblIa MCIIONB30BaHa aBTOPCKAsT METOIUKA —
MPOSKTUPOBAHUE C TIOMOIIBIO MOIYIBHOW CETKH «MOJEITHPOBAHUE MOMIYIIb-
HBIX CHCTEM B JIAHAIMA(PTHON apXUTEKType».

3amayn B NPOEKTE: OMPENEIUTh TEMATHKy IpoektupoBaHuss MA® u BbI-
OpaTh KOHIICIIINIO, PACCMOTPETh AHAJIOTH, Ha OCHOBE MOJIYJIBHOHM CETKH CO-
3math acku3 2D, manee paszpaboraTh 3cku3bl B 3D mpoekmum ¢ BapHAIMSIMH
KOMITOHOBKHM MOJMYJEH, co3/laHue Buzyaiunszanuu B nporpamme 3D Max, go-
GaBsenue pactenuit B mporpamme Adobe Photoshop, cocrasnenne pa3audaHbIx
kommo3uiii B 3D mpoctpaHcTBe, co3naHue Makera u3 Oymaru wid Ha 3D
MPUHTEpE, CO3/IaHUE NPE3CHTAIMH AJIS IEMOHCTPAIH IPOEKTa.

Anpobanusi yHUBEPCaIbHOW METOIUKH «MOJAEIMPOBAHUE MOAYJIbHBIX CH-
CTeM B JaHIMA(THOH apXUTEKType» U COCTaBJICHHE COOCTBEHHOTO TPOEKTA C
WCIIOJIE30BAaHUEM YHHBEPCAIBHOTO IOIXO0/a 3aKII0YacTCs B OIEHKE KaKIOTro
KpHUTepus pa3pabOTKH, BEISIBIICHUH ILTIOCOB H MUHYCOB, M TIPOBEIICHHS aHAIH-
32 B COBOKYITHOCTH II0 UTOTOBOMY IPOCKTY, pe3ylIbTaTOM HCCICIOBAHUS SB-
JSEeTCS TMOATBEP)KICHUE YHHUBEPCAIBHOTO MOIXO0/a MOJCITUPOBAHUS MOIYIb-
HBIX CHCTEM B JIAHAIMA(PTHOW apXUTEKType IPH YACTHOM HCIIOJIH30BAHUH.

Takum 00pa3oM HCIIOJIL30BaHHE ABTOPCKOW METOJIUKH MOJIEIUPOBAHUS
MOJIYJIbHBIX CHCTEM B JIaHAMIA(THOW apXHTEKType C MOMOIIBIO MOJYJILHOM
CEeTKM B y4eOHOM TMpoIlecce CIOCOOCTBYET OOYYEHHIO OBICTPON METOAMKE
MPOEKTUPOBAHHS OPUTHMHAIBHBIX MaJIbIX apXUTEKTYPHBIX (OPM; IPHOOIICHH IO
K CO3/IaHHIO SKOJIOTHYHBIX U MOOWJIbHBIX 3JIEMEHTOB JIAaHIIAQTHONW apXUTEK-
TYpBbI MOCPEACTBOM YHHBEPCAIBHOTO MOJAYJIS; HAXOXICHHUI0 3()(EKTHBHOTO
penieHus 3a/1ad no 6JaroycTpolCTBY B KOHTEKCTE CIIOXHBLIEHCS TPaoCTpOU-
TEJILHOM CHTYaIUH.

Hayunsiit pykoBoautens — O.C. Boponuna
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COJIEP’)KAHUE TSKEJIBIX METAJLJIOB U BEH3(A)IIMPEHA
B IPEBECHOM JINCTOBOM OIIAJIE, COBPAHHOM B JIBYX
PAMOHAX I'. TOMCK

H.A. Hypenko
tsurenko.n00@mail.ru

B Poccuiickoii denepauuy ropoAcKol JUCTOBOM ONaj B yCIOBUAX KPYII-
HBIX TOPOJIOB OLIEHUBAETCS KaK TBEPJbIH KOMMYHAJIbHBIN OTXOX U MOAJIEKUT
cOopy, BBIBO3Y U 3aXOpOoHEHHUI0 Ha mnomuroHax TKO, wimu ske mpocTo CoKura-
HUIO0. bonee pannoHadpbHBEIM cIOcOOOM TEpepabOTKH JPEBECHOTO JHUCTOBOTO
omaja SBIIETCS €r0 BEPMHUKOMIIOCTHpOBaHHE. [10MydeHHBI BEPMHKOMIIOCT
MOJKHO HCIIOJIB30BaTh B Ka4eCTBE OPraHOMUHEPATBLHOTO YIOOpPEHHS B pacTe-
HHEBOACTBE. HO B OTHOIICHHH TOPOJICKOTO OMajna, HEOOXOINMO YYHTHIBATH
BO3MOXKHYIO CTCIIeHb 3arps3HeHUs TsokenbiMu Metawiamu  (TM) w
OcH3(a)THpPeHOM.

B 2020-2021 rr. 66Ut poBeeH cOOp JHUCTOBOTO OMajaa ¢ JABYX TEPPHUTO-
puil r. ToMcka ¢ pa3JM4HOM TPAHCIOPTHOM HArpy3KOi: YHHMBEPCUTETCKas
poma TI'Y u yn. JlansHe-KnroueBckasi ¢ 0’)KMBICHHON aBTOMarucrpaisto. Jla-
nee ObuUT mpoBeacH aHanu3 TM u OeH3(a)mupeHa B TUCTOBOM omazae. Omnpene-
nenue cogepxkaHuss TM MPOBOIMIOCH aTOMHO-aOCOPOIIMOHHBIM METOOM,
MaccoBO# H0onu OeH3(a)IMpeHa — METOJOM BBICOKOA((EKTHBHOH, KUIKOCT-
HOU XpoMaTorpagum.

BanoBoe copepkaHue CBUHIIA U KaIMHUS B IPOOaxX MCCISTyEMOTO JICTOBO-
ro omana cocraBmio 1-2,5 mr/kr u 0,1-0,5 Mr/kr, cootBercTBeHHO. Comepika-
HHUE MOABWKHEIX GopMm TM B 00pa3iax BappHpOBANO OT 3HAYCHUI HIXKE TO-
pora oGHapyskenust 10 4x10™ mr/kr, 3x107° mr/xr n 2x10™ Mr/kr s cBuHIa,
KaaMusi U PTYTH, cooTBeTcTBeHHO. Conepkanue OeH3(a)mupeHa BO BCEX HC-
cieiyeMbix ipobax Obut0 MeHee 0,005 Mr/kr (Hroke npejiena OOHapyKEeHus!).

Takum 006pa3zom, BaJIOBOE COAEP)KaHHE CBHHIIA U KaAMHUA B IPEBECHOM JIH-
cToBOM omaje I. Tomcka ObIIO HIKE TOKCHKonorndeckoro Hopmatusa (I'OCT
P 56004-2014) B 50 u B 4 pasa, coorBeTcTBeHHO. CoepKaHue MOJBUKHBIX
¢opm TM 6bUTO HMXKE TOKCHKOJIOTHYECKOTO HOpPMAaTHBA IO CBHHITYy Ha 5 1o-
PSIKOB, 10 KaJMUIO — Ha 2—3 MOpsKa, IO PTYTH — Ha 4 TIOPSIIIKA.

Hccnenyemslit TMCTBOM omaj B TOKCUKOJIOTHUECKOM OTHOIIEHUH SIBJISAETCS
6e301acHbIM CyOCTPaTOM JJIsl BEpMUOMIIOCTHPOBAHHUSL.

Hayunslii pykoBoanTenb — Kana. Ouoi. Hayk, roueHt A.B. Kyposckuii
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BOTAHHUKA U UHTPOJIYKIUSI PACTEHUIA

CIIOCOBBbI PASMHOXEHUS PO3bI I’ I/IBPI/IHHOﬁ COPTA
«IMPECTHX»

A.N. boiixo
alineb1811@gmail.com

BonbIIMHCTBO THOPUIHBIX COPTOB KyIbTYPHBIX PACTCHUII HE CHOCOOHBI
nepesaBaTh MOJIE3HBIC NPU3HAKH TTOTOMCTBY 4Y€pe3 CEMEHA, COMHCTBEHHBIM
CIOCOOOM JJISI HUX SIBIISIETCS] BET€TATUBHOE PA3MHOXKEHHE.

Llenbro Hateit paboThl ObLIO onpeaenuTh Haubosee 3G dexTHBHBIN BereTa-
THBHBII crocob pa3MHOkeHHUs pactenunit Rosa L., copra Prestige. B kauectse
METOJIOB ITPUMEHSUIIN MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE U YyepeHkoBanue. [lep-
BUYHBIC DKCIUIAHTHI, VTS BBEJCHHS B KYIbTYpy iN Vitro, a Takke uepeHKu Obi-
JIM TIOJTy4YEHBI OT MOJIOJIBIX KyCTOB, KYJbTUBHUPYEMbIX B TEIZIMYHBIX YCIOBHUSIX.

CrepuiibHble (hparMeHTHI CTeOIIs C TIOUKOM MOMEIaH B IPOOUPKHU CO Cpe-
ot Mypacure-Ckyra conepsxkamein 6bAIl B kauecTBe peryniaropa pocra B
koHneHTparwu 0.1, 0.5, 1.0 u 1.5 mr/n. lanpHeiimee KyaTbTHBHPOBAHUE OCY-
MIECTBIIIIN Ha TOM ke cpexe ¢ modasmeHneM 6bAII B kornenTpammsx 0,5, 1,0
u 1,5 mr/m, mpu 24-26°C u oceeménnoctn 2500 mrokc. 3a Tpu Tmaccaxka
HanOonpImnii KOAQUIIMEHT pa3MHOKEHHUS OBLI TOJIydEeH Ha cpele cojlepika-
niet 6bAII B koHIeHTpanmu 1,5 MI/J1 B COCTAaBUII 6.

UepeHku c AByMs MoykaMu M 1—2 nucThsiMu pasgenu Ha 2 dactu. OmHy
YacTh BBIICPXKMBAIM CYyTKH B pacTBope couseil no Keopuny-Jlemyaspy ¢ no-
6asnenreM UMK B konnentparwu 0,5 Mr/i1, BTOpyro 00paboTaiu Mo METOAY
«OyppuTo». Bce uepeHkn ObUTH BbIC2)KEHBI B MUKPOIIAPHUKU C TPYHTOM, CO-
JepxanM Topd U BEPMHUKYJIUT B COOTHOIIEHHH 1/3 ¢ noOaBicHHEM KOM-
iekcHoro ynobpenus Ocmoxot biywm (1 /3 m).

Haubomee 3¢ ¢dekTHBHBIM criocoOOM pa3MHOKEHHS IS PO3BI THOPUIHOM
copra Prestige siBisiercst TexHosorus in vitro. Tak, 3a Tpu Mecsila dKCIepH-
MeHTa OblI0 TosrydeHo 78 kioHOB. Torja Kak YepeHKOBaHHWEM HE MOIyYEeHO
HH OJTHOTO HOBOT'O PaCTEHHS.

Hayunsie pykoBogutenn — kaHzi. 6woin. Hayk., moueHT M.H. Hlypymosa,
KaH[. Onoi. Hayk., Had. OITb OO0 «/lapsun» J1.B. Arnudepon
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MOHHUTOPHUHI'OBOE NCCJIEJOBAHHUE ®JIOPbBI TEPPUTOPUN
KY3BACCKOI'O BOTAHUYECKOI'O CAJA

K.C. I'aBpunosa
gks-2510@mail.ru

HccnenoBanne (uopbl BKIIOYAeT HCTOPHYECKUI acIeKT, TaKk Kak 3Ta
CJIO’KHAs! KOMILJIEKCHAs CUCTeMa 00J1a/laeT ONpeAeIeHHOM CTeNeHb0 YCTONYH-
BOCTH K BO3CHCTBYIOLIMM Ha He€ (hakTopam, HO B TO K€ BPEMS, SIBISSICH OT-
KPBITOH CHCTEMOM, HeM30eKHO MoABepraeTcsa ux BiausHutio. s cbopa nocro-
BEPHBIX JAHHBIX O COCTOSTHUH (DIOpPHI B Ipenesnax KOHKPETHOTO reorpagdude-
CKOTO HJIM TOTIOTpa(uIecKoro KOHTYpa HEOOXOANMBI IIEPHOIUUCCKHE HCCIIe-
JIOBaHMS, BKIFOUAIOIIHE B ce0sl IIPEeXke BCET0 TAKCOHOMUYECKUH aHaIN3.

Lens mccnenoBaHusl — CPaBHUTEIBHBIA TAKCOHOMHYIECKUH aHAIN3 (IIOPHI
teppuropun Kysdacckoro 6otanmdeckoro cama (1991) mexny mHBeHTapH3a-
mussmu 2005-2007 u 2020-2021 rr.

Co6opsl u repbapu3anyus mpoBoawInuch jgerom 2020—2021 rr. MapIpyTHBIM
METOZIOM B Hay4YHO-HCCIEIOBATEIbCKOM M MapKOBOW 30HAX B pa3HOE BpeMs
BEreTalMoHHOro ce3oHa. Takke u3ydanuch repbapHeie coopsr 2020-2021 rr,
xpansiuecs B KUZ. TlonyueHHble faHHbIC ObLTH BHECEHBI B cuctemy IBIS 7.2
(3Bepes, 2007), rae ObLIM CKOMIIOHOBAHBI C MaTepHalaMH IIEPBUYHOIO 0bcie-
nmosauus Guopsl (byko, 2005) kak 1Be CpaBHUBAEMEBIE TPYIIITHL.

3a Bpemst moneBod paboTel cobpano 320 mucToB repOapus, OMPeIeIeHo
233, 165 ponoB B coctaBe 57 ceM. BBICHIMX COCYIUCTBIX PACTEHHMH, YTO yCTY-
naeT 312 Bugam 210 pogam, oTHOCSAIIMXCS K 62 ceM., BbIsiBIEHHBIM B 2005 T.
[Ipn 3TOM TakCOHOMHYECKHH aHAIM3 00EUX TPYI IOKa3all JOMHHUPOBAHHE
nokpeiToceMeHHbIX pactennid: 302 Buna (byko, 2005) u 222 Buna (2020-2021
rr.). [Ipeobmanaronumu Bo iope cemeiicTBamu BeicTymaroT Asteracea (34
Buaa — 2005 r., 32 Buma — 2020-21 rr.) u Poaceae (31 Bux — 2005 r., 28 BuI0B
— 2020-21 rr.). CnopoBble pacTeHus (XBOILH, IJIayHbI, HAIIOPOTHUKHU) TPEI-
CTaBIICHBI 8 BUIaMHU, rie 4 Buaa cocTaBisioT manopotauku (2020-21 rr.) u 10
BupaMu ¢ 3 mamopotHukamu (2005 r.). OTMEUeH TpeH COKpaIeHHUs YHCICH-
Hoctu Buaos: Trollius asiaticus L., Pteridium aquilinum (L.) Kuhn, Aconitum
barbatum Patr. ex Pers, Gentianopsis barbata (Froel.) Ma, Iris ruthenica Ker
Gawl.. A Takxe oOHapy)KeHbI HOBBIE I JaHHOH Tepputopuu Buabl: Melissa
officinalis L., Filago vulgaris Lam., Ostericum tenuifolium (Pall. ex Spreng.)
Y.C.Chu, Euonymus europaeus L.

Hayunesrit pykoBoauTens — kaua. 6uoin. Hayk, noueHt H. B. Ilerosesa
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K N3YYEHUIO MUKCOMMIETOB I'OPOJA TOMCKA

M.IO. I'mymerko
mariana23.03.29.06@yandex.ru

B Hamre Bpemst CyIiecTByeT akTyajbHas MpobieMa COXpaHEHHs BBICOKOTO
Ouonornyeckoro pazHoodpasusi. OJHUMHU U3 MaJIOM3YYEHHBIX OPTaHU3MOB SIB-
JSIFOTCSL. MUKCOMMIIETBI, KOTOPBIE TPEICTABIISIOT COO0H MOHO(DHIETHYECKYIO
TpYIINY HAa3eMHBIX CHOPOOOPa3yIOIIUX IMPOTHCTOB, HACUUTHIBAIOLIMX OKOJIO
900 BumoB, oObenuMHEHHBIX B 5 mopsakoB: Echinosteliales, Liceales,
Physarales, Stemonitales u Trichiales.

Wzyuenne OnopasHooOpas3usi SMUGUTHBIX BHIOB MHKCOMMIIETOB JICCHBIX
coobmectB ToMmcko#t 001. (B wacTHOCTH T. TOMCK) paHee HE MPOBOIUIOCH.
Taxkum 00pa3oM, BB, BBISIBICHHBIE HAMH, B paMKax AaHHOW paOOTHI SBIISA-
I0TCS HOBBIMH IIJIs1 paifOHa MCCIICOBAHMSL.

Lens wuccnenoBaHWs: W3y4eHWE BHAOBOTO COCTaBa W PETHOHAIBHO-
9KOJIOTUUECKHX OCOOEHHOCTEH CIIM3EBHKOB JIECHBIX coobmiecTB T. Tomcka.
AKTyaJIbHOCTH 3aKJIIOUaeTCa B TOM, 4TO 3Ta paboTa UMeeT OOJIbIIoe 3HAUCHHE
JUIA OLIEHKU OKPYXKAarolei cpesibl ¢ 3KOIOTUIEeCKOM TOUKU 3pEHUS.

B pesynbrate mccnenoBanuii coopano 6osee 30 00pasioB COPOKApIIOB
MHKCOMHMIIETOB, B 3UMHHI MEPHOJ C KOPBI XMBBIX aepeBbeB: Pinus sibirica,
P. sylvestris, Larix sibirica, Betula alba, B. pendula. B ia6opatopHbix ycio-
BUSIX OBUI OCYIIECTBJIEH OIBIT C «BJIAXXHBIMH KaMepaMmu», B pe3yibTare KOTo-
pOro CTaJI0 BO3MOXKHBIM BBISIBICHHE BHJOBOI'O COCTaBA MHKCOMHIIETOB BbI-
OpanHOTO OMOTOMA W co3maHue repbapusi. ['epOapHBIe 00pa3Ubl MIIOJOBEIX TEI
nononHuM (ouasl mukonoruueckoro repoapus IJCBC CO PAH (r. HoBocu-
6upck), a taxke Kapenpsl 6otanuku TI'Y (r. TOMCK) ¥ JIOCTYIIHBI CIIEIHATH-
ctaM. [lomyyeHHbIE TaHHBIE MOTYT OBITH MCIIOJIB30BaHbI IPU COCTABICHUH pe-
THOHAJIBHBIX U OOIIEPOCCHMCKHUX OMpeAeNuTeNe, a Takke MPUMEHEHB! Ui
coxpaHeHHs Onopa3zHooOpas3us Ha PETHOHAIBHOM YPOBHE W MOHHTOpPHHTA aH-
TPOIOTEHHBIX W3MEHEHHMH Cpellbl M BIMSHUS TEXHOI'€HHOTO 3arps3HEHUs] Ha
JIeCHBIE OMOMBI.

B mepcnexTuBe IUIaHUpPYETCS MPOAOIDKATh PabOTy: MOMONHATH repOapuit
HOBBIMH BHIaMH MHUKCOMHIIETOB M IPOBOJANTH N3yYEHUE CBOWCTB ITHX Opra-
HHU3MOB.

Hayunsle pykoBoautenu — a-p 6uoi. Hayk, npogeccop A.C. PeBymikus,
3aB. J1al., H.C. 7a0OPaTOPUU MHKOJIOTHH, ajbrojoruu u juxeHoxoruu [{CBC
CO PAH A.B. Bnacesnko.
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CPABHUTEJIbHBIN AHAJIN3 PACUETA
OUTOUMHINKAIIMOHHBIX XAPAKTEPUCTHUK PA3JIMYHBIMHU
METOJAMMU B3BEIIEHHOI'O YCPEJHEHUS

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

Cunokonorndeckasi (PUTOMHAMKAIMS O3BOJISIET OMOCPEIOBAaHHO OLICHUTh
HAaIpsHKEHHOCTh 9KOJIOTMYECKUX (DAaKTOPOB Yepe3 MapameTphbl pacTHUTEILHOTO
nokpoBa. CyIIecTBYIOT pa3lUYHbIE METOJIbl BBIYMCICHUS CPEIHEro craTyca
(CC) cmmcka TaKCOHOB: CTPYKTYPHBIE METOABI M METOJBI B3BEIICHHOTO
YCpPEIHEHUs, TJIe B KAaUueCTBE BECOB MOTYT BBICTYNAaTh ITOKAa3aTENN YJacTHs
TaKCOHOB-MHANKATOPOB M CTENEHb IIUPOTHI MX JKOJOTMYECKOH AMIUTUTYIBI.
OnHUM U3 PEAKO HCIOJIBb3YEMbIX B 3TOM KauecTBE IApAMETPOB SIBISETCS aK-
TUBHOCTH TaKCOHOB, MO KOTOpPOii, coriacHo b.A. FOpueBy (1968), monnmaet-
Csl Mepa >KU3HEHHOTO IIPEYCIIEBaHMs BHJA Ha JaHHOW TeppuTopuu. CrocoOsl
ee KBaHTH(UKAIMK TpemioxkeHsl B padorax JL.U. Mamsmea (1973) u
M.IO. Tenstaukosa (2010).

Haia pabota mocBsiieHa CpaBHECHHIO MEKIY cO00# METOMIOB B3BEHICHHO-
T0 YCpPEeIHEHHS C UCHOJIb30BaHHEM TaKUX BECOBBIX IIapaMeTPOB TaKCOHOB, Kak
BCTPEYaeMOCTh, AKTUBHOCTh, CpeIHEE HEHYJIEBOE U CpeIHee 00IIee MOKPhITHE.

MarepuanoM NOCIYXHJI MAacCHB IOJHBIX T€00OTaHMYECKHX OIMCaHMH
OOIIT «beperoBoii ckioH p. Tomu», BbmoaHeHHbIX E.IT. [IpokonbeBbiM
(2005), um xe B coctaBe pactutensHOro mokposa OOIIT Bemeneno 38 rpymm
accoruanmii. Yucao ommcannii — 231, o0mmii cnucok TakcoHoB — 361. duro-
[eHoTeKa Oblia co3gana B mHGopManuoHHO# cucteme IBIS 7.3, B rpaguent-
HOM MOJTyJIe 3TOH NpOrpaMMBbI ObUIT BHIIOJIHEH (PUTOMHIMKALMOHHBIA aHAIN3 C
UCIONB30BaHneM aMIuTuTyaHbIX mmkan J[.H. Ipranosa (1983).

Pacuerst CC npoBOAMINCH YETHIPHMS METOJAaMH B3BELICHHOTO YCpEIHe-
HUS Ui CIEAYIOIIMX SKOJIOTHYECKHX (DaKTOPOB: TEPMOKIMMATHIECCKHM,
OCBEILIEHHOCTh-3aTeHEHHE, YBIaKHEHHE U TPOHHOCTh NO4B. J{JIst IepBhIX Tpex
n3 Hux 3HadeHus CC, moiydeHHBIE BCEMH CIOCOO0aMM, MEHee KOHTPACTHBHI
(otknonenns B muamazoHe —0.06...+2.34 %), a ncmonbp30BaHUE AKTHBHOCTH
naetr mpoMmexyrounsle 3HaueHus CC. Jlns daxTopa e OCBEIIEHHOCTH-
3aTCHEHMS! MCIIOJb30BAaHWE aKTHBHOCTH NPHUBOAMUT K HAaMOOJBIIEMY OTHOCH-
TEJILHOMY TOBBIIICHNIO 3HaYeHHIO 3aTeHeHus (+5.02 %) oTHOCHTENBHO cpel-
HEel BEJIMYUHBI.

Hayunslii pykoBoanTENb — KaHA. OMOI. Hayk, 1oueHT A.A. 3BepeB

16



APKTAJIBIIMHACKUE JIEMEHTBI B BLICOKOT'OPHBIX ®JIOPAX
CUBUPHU

A.A. Huxomnaes
alexandr_nikolaev@list.ru

ADpPKTanbIHMNIBE] ABISIOTCS YHUKAJIBHOW IPYIION, BBIIEISAEMON B BBICOKO-
TOpHBIX (iopax BceX ropHeix cucteM Cubupu. CBoeil yHHUKaIbHOCTBIO OHU
00s13aHBI 0COOOMY XapakTepy apeaia: apKTaJbIIMHIBI XapaKTePHbI TOJBKO JIJIS
apKTHYeCKoil U BbICOKOropHOU (uopbl. Takum oOpazom, y HUX HaOmoaaeTcs
JIU3BIOHKIINS apeasa, €CIM paccMaTpHuBaTh e€ ¢ rora Ha cesep (B Cubupn). Tem
CaMbIM OHH OTJIMYAIOTCS OT OYEHb OJM3KON TPYIIIBI alIbIINHIIEB.

[Ipexne Bcero rpymma apKTaabIUIIEB HHTEPECHA C TOYKHU 3peHHs (hopMu-
pOBaHMSA MX HBIHEIIHEro apeama. J{is 3Toro B Hamed paboTe NPHBOIUTCS
CpaBHEHHE AapKTaJBIMUIEB, BXOIIIINX B BBICOKOTOPHYIO (uiopy AnTas, H
apKTaJbIIMAIIEB, BXOAAIINX B BBICOKOTOPHBIE (DIIOPHI CIIEAYIOMNX TOPHBIX CH-
crem Cubupu: 3anagusiii CasH, Boctounsiii CasH, CtaHoBoe Haropwe. J[ist
JIOTIOJTHUTENIBHOTO CPaBHEHUS OBUTH B3STHI BEICOKOTOpHBIE (utopsl [Tnato [Ty-
TopaHa U BepxosHckoro xpedTa, Tak Kak 3TH FOpHbIE MacCHUBBI pacIoyararoT-
cs1 Omke Bcero K ApKTHKE.

Boutn cocraBieHB! BHJIOBBIE CIHMCKH BCEX ApKTaJbIIMHIEB, BXOAAIINX B
BBICOKOTOPHBIE (DIOpHI BBIIIEYKa3aHHBIX TOPHBIX CHUCTEM, NpexJie Bcero Aul-
Tast, TaK KaK ¢ HUM IPOU3BOJUTCS CpaBHEHHE OCTANbHBIX. [IpoBeneHHbII Tak-
COHOMHYECKHUH aHaJM3 BUIOBBIX CIHCKOB JIaJl Pe3yJbTaThl: Haubojee Kpym-
HBIMH apKTaJIBIMHACKUMHU ceMeiicTBamu siBisitoTess Cyperaceae u Poaceae (110
14 1 11 BuIOB COOTBETCTBEHHO); CaMbIM PACHPOCTPAHEHHBIM POIOM SIBIISIETCSI
poxn Carex u3 cemeiictBa Cyperaceae, KOTOPBIi HACUUTHIBACT 9 BHIIOB.

Ilo momydmBIIMMCS JaHHBIM, AapKTaNbIUHCKHE 3JIEMEHTHI COCTABISIOT
npumepHo 10 % oT Bceil BBICOKOTOPHO#H (JIOPBI, IPUYEM BO BCEX TOPHBIX CH-
ctemax. CXOJICTBO BHJJOBOTO COCTaBa apKTAJIBIUICKUX AJIEMEHTOB, 110 OTHO-
IIEHUIO K apkTajbnuiiiiam ['opHoro Antas, momydmioch cienyromme: AA 3a-
magaoro Casina — 92.7 % cxozncrea, AA Bocrounoro Casna — 93.6 % cxoxn-
ctBa, AA CranoBoro Haropes — 82.7 % cxoactea, AA mraro Ilyropana —
84.6 %.

Hayunslit pykoBoanTens — 1-p 0o, Hayk, nmpodeccop A. C. PeBymikun
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MOP®OBHUOJIOI'HYECKHE U OKOJOI'MYECKHE
OCOBEHHOCTH ACTPAT AJIA IEPEITIOHYATOI'O
B CBSA3U C ETO MHTPOAYKIIMEN B YCJOBUSAX
BOTAHUYECKOI'O CAJA TYBI'Y

AM. Onnap
aykara.ondar@mail.ru

OnHUM U3 IEPCHEKTUBHBIX MHOTOJIETHUX O0OOOBBIX TPaB JUIsl HHTPOIYKLUH
SBJISIETCS acTparajl IepenoHYaThlid, 00JaJaroluii MHOTOJIETHEM, 3acyXO-
YCTOWYHBOCTHIO, HENIPUXOTIMBOCTHIO K TOYBEHHBIM YCIOBHSIM. B ycrmoBmsax
PecnyOnmkn TrIBa HHTPOIYKIHNS acTparajia IPOBOIUTCS BIIEPBEIE.

HWccnenoBanms npoommmuck Ha 6a3e borcama TyeBl'Y ¢ ocenn 2020 . B
OTKpPBITOM TPYyHTE OBUIH BBICESHBI ceMeHa B KommdectBe 1000 mT. mox 3umy.
B mapte 2021 r. Hamu ObLT IpoW3BeACH MeTO 0TOOpa 4-x mpob mo 100 ce-
MsH. [l Tpeoone s TBEPIOCEMSIHHOCTH CEMEHa MOJBEPTaIUCh CTpaTH(U-
Kaiuu u ckapudukanuu. [IpupoaHble NOMyNIALIUKN acTparajioB oOHapyKeHbI B
nonmuHe p. Kaprer B Tepe-XonbckoMm paiioHe BO BpeMsl HMPOH3BOJCTBEHHOM
NPaKTHKK U BBICAKEHBI Ha y4dacTke borcasa. Mononple reHepaTHBHBIE 0COOU
acTparaia IpeACTaBJIeHbl IEPBUYHBIM KYCTOM.

B mpomnecce MHTPOIYKIMOHHBIX MCHBITAHUN BBISBJIECHBI CIEIYIOIIHUE OCO-
G6enHocTn: Hamboinee >PQPEKTUBHON NPH NPEOAOJICHHH TBEPAOCEMSIHHOCTH
okazanack crparnukanus. CeMs0IbHbBIE JIMCThS MOSBUINCH depe3 7 THeH
nociie rocesa. IlosiBinenue 1-oi mapbl HACTOSIIMX JIMCTHEB OTMEUEHO Ha 8—9
Jenb. Crycts 4 qHS HauMHANA pacTH 2—3 maphl, KOTOPbIE UIMEIOT LIETbHOKpaii-
HHE, YepeIIKOBbIe JUCThA. PacTeHns 1-ro roga *KM3HU POCIN M Pa3BUBAINCH
MeJUIeHHO, (opMHpyst KOpHEBYIO cucTeMy. Pa3a BETBICHUS HAYMHAIACH TIPH-
MepHO uepe3 20 AHel mocie MOSIBICHUS MAacCOBBIX BCXOJ0B. PacteHus 2-To
rofia XapakTepU30BAJIUCH 0OoJiee JUHAMHUYHBIM PA3BHTHEM H IIPOXOXKICHHEM
(dbenonornyeckux ¢az. OTpactaHue actparaiga OTMEYaIoCh B nepuoa ¢ 13 mo
18 mas1. daza BeTBIEHUSI HAUMHATACH uepe3 28 THEeH.

AcTparan mepernoHdYaThl TPEANIOYNTAeT OTKPBITBIE IMPOCTPAHCTBA, Te-
MUKpHNTODUT. 3aCyXOyCTOWYNB, 3UMOCTOEK, B KYJIbTYpE YCTOWYHB.

IIpoBeneHHbIE MCCIEIOBAHUS CBHIETEIBCTBYIOT O TOM, YTO acTparail —
YCTOWYMBBIH B MHTPOAYKIMU BHJ, HE NPEABSBISET BBICOKHX TPEOOBaHUH K
Teruly. PazMHOXkaeTcss ceMeHaMH.

Hayunsiii pykoBoauTenb — KaHJ. OMOJ. HayK, JIOLUEHT Kad. OMOJIOrMU H
skostoruu TysI'Y U.M. lopxy
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TAKCOHOMMWYECKWI AHAJIN3 BAB-COJEPKAIIINX BUI0OB
POJIA SILENE L. BO ®JIOPE CUBUPU

JI.A. CpruéBa
dariana5352@gmail.com

Bbuonornueckn aktuBHble BemiectBa (BAB) mncnomne3yroTcs BO MHOTHX
cdepax ku3HH, 0cOOEHHO B MenuuuHe. OHM 001a1al0T IUPOKUM CHEKTPOM
MOJIE3HBIX CBOMCTB: aHAOOIMYECKUMHU, UMMYHOMOYJTUPYIOIUMH, TeIaTONpo-
TeKTOpHbIMU U Jp. IIpu »ToM OGomnbinas yacth BAB BblenseTcs UCKIIOUH-
TENIBHO U3 PACTHTEIHLHOTO CHIPhS M HE MOXKET OBITh CHHTE3MPOBAHA.

BBuay orpaHHYeHHOCTH MPUPOAHBIX PECYPCOB, HEOOXOIUMO PacUINPATh
CBEICHUS O PECYPCHBIX BHAAX, XaPAaKTEPHBIX U1 KOHKPETHBIX PETHOHOB.
H3ydeHue cucteMaTHKH PECYpCHBIX PACTEHHI MO3BOJISIET BBIABUTH POACTBEH-
HBIE CBSI3U MEXIY BHIAaMHU-KOHIEHTpartopamu BAB, uro cnocoGcTByeT Gosee
TOYHOMY MOHUCKY HOBBIX PECYPCHBIX BHJIOB.

CewmetictBo Caryophyllaceae Juss. Gorato pacTeHHsAMH, CHOCOOHBIMH
HakaruBaTh BAB. IlepcnekTHBHBIME SBISIOTCST BUabl poaa Silene L., ¢ xa-
PaKTEpHBIM BBICOKUM COJCpIKaHHEM (DIaBOHOMIIOB, SKIUCTEPOUAOB H Caro-
HUHOB. HecMOTpst Ha To, 4TO OOJIbIIAs YacTh STHX BHUIOB HE BCTpEYaeTCs Ha
teppuropuu CuOHpH, POACTBEHHBIE MM MOTYT UMETh CXOIHbIE MeTaboinde-
CKHE IYTH M TaKKe SIBIATHCS KOHIEHTPATOpaMH OWOJOTHYECKH AKTHBHBIX
BellecTB. Llenb JaHHOTO UCClIeN0BaHMsI — NPOBECTH TAKCOHOMHYECKHUN aHAIIU3
BAB-coxepxamux BugoB poaa Silene L. u caenate IporHos o CMOMPCKUX BHU-
Jlax TaHHOTO POJa, MEPCHEKTUBHBIX JUIS MPOBEICHHUS (UTOXMMUYECKOTO aHa-
IM3a U JajdbHENIIeN 3aT0TOBKY B KAY€CTBE PACTUTEIBHOIO ChIPbS.

B pesynbrare nNpoBenEHHOr0 HaMH TAKCOHOMHYECKOTo aHaiu3a poja Sile-
ne u 7 BUmOB, conepxkamux bAB, ycTaHOBIEHO, YTO 5 U3 HUX OTHOCSTCS K
nogpoxy Siphonomorpha, mnpencrapnensomy B Cubupun 16 Bumamu.
S.sibirica L. Bcrpewaercs B 4 ¢uopuctuueckux paiionax Cubupm, a
S.armerialL. — B 3. HaubGonee OIM3KUMU K CANOHWHCOJCPIKAIIEMY BHIY
S. brahuica Boiss. sBmstorcs cubupckue S. turgida Bieb. ex Bunge,
S.amoena L. u S. incurvifolia Kar. et Kir., npunamjexanime Kk TOMy e IOJI-
poxy Siphonomorpha, cexumu Spergulifoliae. [ToaTroMy naHHBIM BHIaM B 1O-
MCKE MEPCIIEKTUBHBIX PACTEHUH CTOUT YAEIUTh 0c000€ BHUMAHHE.

Hayunslii pykoBoanuTenb — kana. Ouoin. Hayk, goueHt H.B. [lléronesa
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BUJTOBOE PASBHOOBPA3ZUE MUKCOMHULETOB
CEBEPO-3AITIA/THOT'O KABKA3A

C.A. MenbHHKOBA
sonnata03@gmail.com

CoxpaHeHHe OMOJOTHYECKOT0 pa3HO00pas3ust — OHA U3 TNTOOANBHBIX 33134
coBpeMeHHOW Ononornu. HecMoTpst Ha 3HaYMMOCTh (YHJAMEHTAJIBHBIX HC-
CJIe/IOBaHUM B 00acTh M3y4eHHsi OMOpa3HOOOpa3usi, HEKOTOPbIE TPYIIIEI Op-
TaHU3MOB JI0 CHX IIOP OCTAIOTCSI MaJOU3yYCHHBIMM, B TOM YHCIE U MHKCO-
MHLETHl — YHUKAJIbHbBIE CIIOPOOOPa3yIONINe MPOTHCTHI, CIIOCOOHBIC BEIKUBATH
B YCIIOBUSIX CHIBHOW aHTPOIOT€HHOM HArpy3KH M UMEIOIINe OOIIMpHbIE apea-
JIBL.

Ota paboTa MOCBSIMIEHA OIEHKE BHIOBOTO Pa3sHOOOpasHs MHKCOMHIIETOB
Ha Teppuropun CeBepo-3amanHoro Kaskaza. OcoOblii HHTEpeC MPEACTaBISIOT
Matepuaisl, coopannsie Ha Tepputopru OOIIT KpacHomapckoro kpas u pec-
myOnuKyu AfpITes: MaMSATHHKA IIPUPOJBI PerHOHAIBHOrO 3HadeHus I'yamckoe
yuienbe 1 kopaoHa KaBkasckoro 6uocdepHoro 3anoBenHuka [ 'y3epuruis.

CoBMecTHOE HCIONIB30BAHNE TPATUIMOHHBIX MapIIPYTHBIX M JIabopaTop-
HBIX METOJIOB y4eTa CIIOPOHOUICHUH MUKCOMHIIETOB TI03BOJIMIIM COOpATh C HC-
cleayeMoi TeppuTOpun OOIIMpPHEII repOapHbIif MaTepuai. JlaHHbIe ObLTH 00-
paboTaHbl CTaTUCTUYECKH: BBIABIEHA CyOCTpaTHAs MPUYPOUYEHHOCTh, BHI0BAs
W YUCJICHHAsI HaChIIEHHOCTh IMOPSJIKOB, a TAaKXKe ONpEeeIeHb! sapa OHOTHl —
HanOosee yacTo BeTpevaroluecs BUabl. BriepBeie Ui uccieayeMoi TeppuTo-
pHHr OBIT HCIIOIB30BaH METOJL «BIAXKHBIX KaMep», MO3BOJIMBIINI coOpaTh CIIo-
POHOIIIEHHS BUJIOB, TSKEJIO MOIAIOIINXCS YUETY B MOJIEBBIX YCIOBUSIX.

B mpornecce paboThI IO BRISBICHHIO BHJIOBOTO pa3HOOOpa3usi MHKCOMHUIIE-
ToB B 2018-2021 rr. 66110 cOOpaHO U 0OpaboTano Gonee 200 repdapHBIX 00-
pas3IoB CIIOPOHOIIEHHH, OTHOCIIIUXCSA K 5 mopsaakam, 6 cemeiictBam, 12 po-
Jam u 29 Bugam, 26 U3 KOTOPBIX OKa3aluch HOBBIMU sl PecriyOnmuku Ajpirest
U paHee Ha 3TOH TePPUTOPHUH HE BCTPEUAIIUCH.

Hayunsie pyxoBoxutenu — 3aciyxeHHbIH yuntens Ky6amm C.A. I'poGo-
Bas, KaHJ1. OnoJt. Hayk, noueHtT M.H. Hlypynosa
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BUOJIOI'MYECKOE OBPA30BAHHUE

ITOJIOBOE BOCITMTAHHUE B KOHTEKCTE IIPEIIOJJABAHU
BHUOJIOI'NA B IIKOJIE

B.C. Hlarxwuesa
banzarakcaevaveronika@gmail.com

CerofiHAIIHUE YCIOBHS JKU3HU TPEABSBISIIOT BBICOKHE TPEOOBAHHS K CO-
CTOSIHUIO 3/I0POBbs, PU3MICCKOMY M TICUXOJIOTUICCKOMY PA3BUTHIO YEJIOBEKA.
OCOOCHHO 3TO KacaeTcs 3I0POBbhsI MOIPACTAIOIIETO MOKOJCHHS. AKTYaIbHBIM
npoOJIeMOil SBISICTCS TOJIOBOE BOCIUTAHUE MOJPOCTKOB M OTCYTCTBHUE HaJJie-
JKAIIUX MPOTPaMM [0 TI0JIOBOMY BOCIIUTAHHUIO B y4EOHBIX 3aBEICHUSIX CTPAHbI.

C mo3unuit COBpEMEHHOT0 HAYYHOT'O BHUICHUS B COLIMOKYJIBTYPHOM ILIAHE
MOJIOBOE BOCITHUTAHKE MPEACTABISET COOOM MHTETPUPOBAHHYIO CHCTEMY BOC-
MUTATEIbHBIX, MPOCBETUTENBHBIX, ICUXOJIOTHYECKUX, 3J0POBbECOCPETatOINX
BO3JICHCTBHIA, HAMPABJICHHBIX HA PETYJSIIIAI0 OTHOIICHUN MEKAY TMOJIAMHU, BbI-
paboTKy 4YyBCTBA OTBETCTBEHHOCTH 32 COOCTBEHHOE 3I0POBbE, M 3I0POBbHE
Omu3kKx. B memarorn4eckoM OTHOIICHHH €ro MPaBHIBHO PacCMAaTPHUBATH Kak
CICIHATBHO COBMECTHO OPTaHH30BAaHHBIN MPOIIECC BO3JCHCTBHUS MEIaroroB u
poauTenel Ha JIMYHOCTh, B IEIAX (DOPMUPOBAHHS MPHHATHIX B OOIIECTBE
HOPM TOBEICHHS.

Ienb nanHOM pabOTHI — MPOBEACHUE IIKOJLHBIX MEPOIPUATHH MO yCTpa-
HEHHUIO MPOOENIOB B 3HAHMAX YYAIIMXCS O MOJIOBOM BOCIUTAHUM B KOHTEKCTE
npenojaBanus ouonoruu B mkone. OCHOBHAsS 3a1a4a — OPMUPOBAHKE Y MO-
JOABIX IFO/Ieil OTBETCTBEHHOTO OTHOILICHUS K 30POBBIO, MOJOBON JKH3HH,
BKJIFOUAsl, yMCHUE [TPUHUMATh OCO3HAHHBIC PEIICHHUS.

Cunraem, uro Hamboiee 3(PpPEKTHBHO TOJIOBOEC BOCIUTAHHUE MOXKET OBITH
OCYIIECTBIICHO B PaMKaX COOTBETCTBYIOIIUX MPOCBETHUTEILCKUX MPOTPAMM B
00pa30BaTeNbHBIX YUpSKIeHHIX. [[0Ka B POCCHICKHUX IIIKOJaX CUCTEMa TaKUX
MEPOTPHUSITHN MPAKTHYECKU He HacTpoeHa. Kpome Toro, BaskeH KOHTEKCT MPo-
rpaMMBbI, BKJIIOYAIOIIEH TEMBI IOJIOBOrO BOCHHUTAHWA. M mpeaMeTHOe moiie
OMOJIOTHH TTO3BOJISIET MPETIOAaBaTh 3TH TeMbl Hambosee 3¢ dexktnBHO. Hane-
€MCsl, YTO HAIllU Pe3yJIbTaThl BOWAYT B YHCIIO TAKHUX JK€ PAOOT, KOTOPHIE A3TyT
TOJTYOK JJIS MPOABIKEHUSI POrPAMM I10 [TOJIOBOMY BOCITUTAHHIO.

Hayunsrit pykoBoauTens — kaua. Ouoi. Hayk, gonent H.B. [lleronesa
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HAPOJIHBIN ®OJIBKJIOP KAK CPEJICTBO JJISI PEAJIM3ALIMA
PEI’MOHAJIBHOTI'O KOMIIOHEHTA HA YPOKAX BHOJIOT'UHA

C.O. MoHrym
Mongushseremaa9@gmail.com

HamuonanbHO-pernoHanbHblil, win peruoHanbHelii komnoHeHT (HPK)
CTaH/apTa Mo CTYNEHSM O0LIero oOpa3oBaHHs BapUaTHUBEH, OH OMNPEIENsIeT
peruoHaNbHbIEe MPOSIBICHUS TEX SIBICHHUM, KOTOpPBIE PAaCKPHIBAIOTCA B MHBApU-
AQHTHOM COJIepKaHUU.

Peammsys ®@enepanpubiii 'ocynapctBenHblit CTaHmapT Ha ypokax OHoJo-
THH, JUI1 TAPMOHUYHOTO BOCIUTAHUS JETEH, HAPSAAY C XyA0XKECTBEHHOHN JIUTe-
paTypoii, Tak e, MOKHO HCIIOJIb30BaTh 3JIEMEHTHI HAPOXHOTO (HOIBKIOPA.
[IporcxomuT MOCTENEHHBIH MEPEX0A OT MU30AMIECCKOrO BKIIOYCHUS yIeOHO-
ro MaTepHaia 0 pOJHOM Kpae B COAep)KaHHe Kypca OHOJIOTHH, YTO TTO3BOJISIET
M3y4aTh M COXPAHHUTh MPHPOAY, HAPOJHOTO (hoJIBKIOpa, HAIIMOHAIBHBIX TPa-
UL,

B paGote paccMoTpeHa BO3MOXKHOCTD IPUMEHEHH HAPOAHOTO (OIIBKIOpa
Ha npuMepe u3ydeHust TeMbl: «OTpsn miekonurtatoumx. ['pei3yHsl, 3aiineo6-
pasHble». B cBs3u ¢ opraHusanueil BHEKIACCHBIX MEPOIPUATUI HAMM pa3pa-
060oTaHBI MeTOAMYECKHE MaTepHaibl. Ampobars ypoKOB MPOM3BOAWIACH B
cenbckoil mkoine PecrryOnuky ToiBa. DKcIIepUMEHTAIbHBIE YPOKH ITPOBEICHBI
B 7-X KIlaccax.

B xone sxcnepuMmeHTa MpoBEAEHBI YPOKHU IS 7 «a» Kiacca ¢ UCIOIb30Ba-
HHEM PErMOHAJIbHOIO MaTepHala 4epe3 yCTHOE HapOJHOE TBOPYECTBO: OTra-
JbIBAaHNE 3arajiok, YT€HHE CKa30K, MOTroBOpok. st 7 «O» Kiacca mpoBenn
YpOK 0e3 HCIOJNb30BaHUS PErHOHaNbHOro Marepuana. Ilocie mpoBeneHus
YPOKOB IPOBOAMIIOCH aHKETHPOBAHUE C L1EJIbI0 BBIABICHHUS 3aMHTEPECOBAHHO-
CTH y4yallluXcs Ha JaHHBIX YPOKax.

B pesynpTare nmpoBeseHUs yPOKOB, yUallluecs: OTMETHIIHN, YTO pa3paboTaH-
HBIE METOANYECKHE MaTepHajbl Ha YpOKaxX OBLIM WHTEPECHBIMH, MOJEC3HBIMH.
BonbIIMHCTBO ydamuxcst 7 «a» Kiacca akTHBHO paboTalu Ha ypoke, B 7 «O»
KJIacce HEKOTOPBIE YJaIlrecs He ObUIH 3aMHTEPECOBAaHHBIMH.

Taxum 06pa3om, UCTIOIB30BaHUE HAPOAHOTO (ONBKIOpa Ha ypoKax OHMoio-
THH CIIOCOOCTBYET PACIIMPEHHIO U YIITYyOJISHUIO TIOJTyYEHHBIX 3HAHUH O CBOEM
POJHOM Kpae, TakKe MOBBIIIAET MO3HABATENbHBIA MHTEPEC U MOTHBALUIO K
U3YUYSHUIO MIPEIMETA Y ydaluXcs.

Hayunslii pykoBoanTenb — KaHA. Onoi. Hayk, goueHT A. JI. Bopucenko
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300J10T'UA U THAPOBHUOJIOT UA

JOHHBIE BECIIO3BOHOYHBIE HOBOCUBUPCKOI'O
BOJOXPAHWJINILA

T.A. bamarkas, 10.B. llapyxa, M.A. loporus
Litoshtatyana276@gmail.com

Habmonernus 3a hopmupoBanueM u pa3ButueM 3000eHTOCa HoOBOCHOMp-
CKOT'0 BOJIOXPAHMIMIIA HAYAIUCh MPAKTHIECKH C MOMEHTA €ro 3arOJHEHHS U
MPOJOJDKAIOTCS 10 CHX MOp. B cocraBe 3000€HTOCA BEPXHETO y4acTKa OTMe-
uyeHo 17 BumoB 6 cucrematudeckux rpymm: Chironomidae — 17 BumoB u 1 —
craaust Kykosky, nuuuaka Ceratopogonidae — 1 sp., Gastropoda (1 Bun), Bi-
valvia u Oligochaeta. YucnenHnocts 3000€HTOCA BEPXHETO y4acTKa COCTaBUIIA
679 sK3/M°, Gromacca gocturana 3,012 r/m% B cpeHeil 4acTi BOZOXPAHIMIIH-
ma OTMEYeHO 7 TAaKCOHOB U3 5 CHUCTEMAaTHYECKHX TPYMIL: JIMYWHKH
Chironomidae — 3 Buma, Gastropoda — 1 Bua, Hirudinea — 1, Oligochaeta u
Mysida. HucneHHOCTh 3000€HTOCA CPEAHEro yyacTKa Majia U JOCTUTaia BCero
b 433 9K3./M°, 6romacca — 0,681 r/m?. BertodayHa HEKHETO y4acTKa Obi-
na npezcrasiena 13 Takconamu u3 kotopsix: 6 — Chironomidae,1 — Gastropo-
da,1 — Hirudinea,1 — Amphipoda, Oligochaeta, Efemeroptera, Bivalvia u My-
sida. YucineHHOCTh HUIKHEro y4acTka coctaBuia 491 3K3./M2, onomacca Jo-
crurna 1,271 r/m.

B cpenHeM 4nCIeHHOCTh KOPMOBOTO 3000€HTOCA 110 BCEMY BOJIOEMY JIETOM
2021 r. cocrasuia 534sk3./M%, Guomacca — 1,271 r/m%.

Bosnbiyio 105110 3006€HTOCHOTO coobIecTBa cocrasauma Viviparus vivipa-
rus, HEKOPMOBOH ISl PHIO OPIOXOHOTHH MOJUTIOCK. CpenHss YHCICHHOCTh W
6uomacca atoro Buja B JetHuit neproa 2021 r. coctaBuna: B cpeHel yactu —
192 sk3./M° 1 692,4 /M2,

Takum 00pa3oM, cocTaB 3000€HTOCA BOMOXPAHHIIMIINA O0OECIEYNBACT PhI-
O6am-6eHTO(aram xopomumii kopM. HebmaronpustHeIME (paKTOpaMu SBISIETCS
MaccoBOE Pa3BUTHE HEKOPMOBOIO JUIsl pbI6 MoJLTrOCKa V.Viviparus.

Hayunslii pykoBoauTens — 1-p 6uoit. Hayk, npodeccop HI'AY E.B. I1u-
IIEHKO
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3APA’KEHHOCTb METALHEPKAPUSAMMU POJA DIPLOSTOMUM
HEKOTOPBIX BUJOB PbIb BACCEMHA CPEJTHEW OBH

A.A. byxnuna
aleksandrabuhlina@gmail.ru

HccnenoBaHue mapa3uToNIOTHIECKOi 0OCTAHOBKU B PA3NNYHBIX BOJOEMaX
uMeeT QyHAAMEHTATbHOS U MPUKIATHOC 3HAUCHHE. SHAHUE CTATUCTHKH 3apa-
KEHHs U PACIPOCTPAHCHHUsI OTJACIBbHBIX BUIOB HXTHOMAPA3UTOB MOXET HC-
MOJIB30BAThCSl B TMTHEHE, CAaHUTApHOM JKcnepTHse, (ayHUCTHKE, DKOJIOTHYE-
CKOU Mapa3uTONIOTHH U MOHUTOPUHIE€ COCTOSHUS BOJIOEMOB.

Ienbio paboThI SABIACTCS UCCICIOBAHKUE 3aPAXKEHHOCTH rNa3HbIMU (hopMa-
MU MeTalnepkapuii Tpemaron poaa Diplostomum Nordmann, 1832 nexotopbix
BUOB pHIO Oacceitna cpexneit O0Ou.

Jlnist uccieoBaHus MPOU3BEH OTIOB PHIOBI B Pa3HBIX BojoeMax TOMCKOM
obmactu.  UccnenoBamuchk — cnepyromme — Ouortombl:  p. bacannaiika
(56.2517 c. m1. 84.5827 B. 1.), p. Comuura (58.2328 c. m1. 81.1043 B. 1.), p. O6b
(56.3209 c. m.  84.1015B.1.), p.Tomp (56.0819c.m. 84.5749 B. 1.),
03. PonnukoBoe (56.539294 c.m1., 84.133964 B.11.).

W3 Bcell OTJIOBICHHOH pBIOBI IMyTeM Cily4ailHOW BBIOOPKH OTOOpasM 9K-
3eMIUISIPBI ISl J1AOOpaTOPHOTO HCCIeoBaHus. Bcero uccieaoBaHuio MOJ-
Bepriuch 212 ocobeit ppi6 Bochmu BuioB: [onbsia (Phoxinus phoxinus), Ener
(Leuciscus leuciscus baicalensis), Jlemr (Abramis brama), ITnorsa (Rutilus
rutilus), Vkneiika (Alburnus alburnus), Epm (Gymnocephalus cernuus),
Oxymnb (Perca fluviatilis), I{yka (Esox lucius).

B xo0/1e pabOThI OIIEHUBAIUCH IKCTEHCUBHOCT (D) U HHTEHCHBHOCTh MH-
Bazuu (MN).

CoryacHO pe3yibTaTaM MCCJIEIOBAaHUs, HAUOOJbIIME IOKa3aTeNd 3apa-
JKEHHOCTH 3aperucTpupoBaHsl y mioteel (OU 65 %, N 11,7+0,7 sx3/peiOy) u
enbiia (OU 55 %, MU 12,241 3k3/pei0y), HauMeHnbIue — y jema (DU 58 %,
WU 9,1+£1,5 3x3/pei0y) u eprra (OU 30 %, M 5,0+ 0,8 3x3/pei0y). [Tapazutst
HE BBUIBJICHBI Y TOJbSIHA, YKICHKH, OKYHS H IIyKH.

Hayunslii pykoBoanuTens — 1-p 6uout. Hayk, noueHt A.B. Cumakosa
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OCOBEHHOCTH MATEPHUHCKOI'O IOBEJEHUS Y TPEX BU1OB
JIECHBIX ITIOJIEBOK (CLETHRIONOMYS, RODENTIA,
CRICETIDAE) B OKCIEPUMEHTAJIBHBIX YCJIIOBUAX

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

Marepunckas 3a00Ta criocoOCTBYeT BBKMBAHHIO U IOBBIIICHHUIO aJalTH-
poBaHHOCTH aeTeHbllield. OOBEKTOM 3TOi pabOTHl OBUIM CaMKH KpacHOU
(Clethrionomys rutilus, n=7), peokeii (C. glareolus, n=12), u kpacHo-cepoii
(C. rufocanus, n=14), nosneBok, u3bsiThie u3 mpupoas (2020-2021) B koHIE
O6epemerHOCTH. OCOOSHHOCTH MPOCTPAHCTBEHHON CTPYKTYPHI M COLHAIEHOTO
MOBEJICHUS TTO3BOJISIOT MPEAIIONaraTh pa3indusi B CTCTICHN MPOSBIICHIS MaTe-
PHUHCKO¥1 32a00THl ¥ 3THX BUAOB. MaTepHHCKOE TIOBEACHUE H3YJallH, UCTIONb3YS
TECT «BO3BpAILEHUE AETEHBIIIEN B THE310». [leTeHblliel B Bo3pacTe 2—3 AHEH
W3BJICKAM U pa3Memniand B 15 cm ot rHe3na. OIeHWBANK MTOKA3aTeIH: TOI0
CaMOK, OTKAa3aBIIMXCs BO3BpalllaTh JACTEHBINIEH B THE3/10, JATEHTHBIN Mepuos
JI0 BO3BpAIIIEHHUS NEPBOTO JIETEHBIIA, BpeMs, 3aTpauyeHHOE Ha BO3BpallleHUE
MATU NeTeHblneil. Tak kak JaHHbIe UMETH HOpMalbHOE pacrpeaeneHue (Tect
Konmoroposa-Cmuprosa, d=0.24, p<0.2), UCIOIB30BAIN MapaMeTPHUUECKYIO
CTaTHUCTHKY.

CorjacHO TMONyYeHHBIM pe3ylbTaTaM, MAUHUMAJIbHBIH YPOBEHb MaTEpHH-
CKOM 3a00THI y phDKed moieBku: 83.3 % caMOK 3TOrO BHIA OTKA3ajHCh OT
BO3BpAIICHUS ACTEHBINICH, CpeN CaMOK KpPacHOW M KpacHO-cepoi IOJIEBOK
JIOJISL TAaKUX ocobelt cymecTBeHHO HIke — 14.3 % y kaxmoro Buaa (COOTBET-
cTBeHHO, ¢=3.2, »=3.9, p<0,01 (xpurepuii Oumepa)). AHAIH3 TOBEJCHUS Ca-
MOK, TPHUCTYNHBIINX K BO3BPAIICHHUIO JETEHBIMICH, TTOKa3all, YTO phDKas I0-
JIEBKa OTJIMYaJIaCh MAaKCUMAaJbHOM 3aJ€p’KKOM 0 BO3BpalIEHUs MEPBOro Jie-
TEHBIIA. DTH pa3Iudus ObIIM 3HAYUMBI IIPU CPABHEHHMM C KPAacHO-CEpoil mo-
neskoi (F17=15.7, p<0.001). Oanako, Bpemsl, 3aTpa4eHHOE CAMKaMH Ha BO3-
BpallleHWe B THE3[I0 IATH JETEHBINIeH, He HMeENO BHAOBBIX pPa3IM4HUl
(F16=1.6, p=0.23). Taxxke He BBIABICHO CYIECTBEHHOH CBA3M MEXIY KOJIH-
YECTBOM JI€TEHBIIIEH U YPOBHEM MaTepUHCKON MoTuBauuu. IlonydeHnsie pe-
3YJIBTATHl MO3BOJIIOT IPEAIOJIATaTh HAMYUE BHIOBON CIICIIU(PUKN MEXaHU3-
MOB TYMOPaJIbHOM PEryJisiuy pa3MHOXKEHHUS Y HCCIIETyEMBIX BUJIOB.

Hayunslit pykoBoanTens — kana. Ouon. Hayk, noueHt JI.b. KpaBuenko

25



MNOoNYJSINUOHHASA CTPYKTYPA OITUCTOPXUJ Y 51351
N INIOTBBI HOBOCUBUPCKOI'O BONJOXPAHUJINIIA

A.A. latitxe, J1.O CotauxoBa, A.B. Mopozko
alla_d98@icloud.com

Abopurennas uxtuodayna HoBOCHOMPCKOTO BOMOXPaHWIUINA BKIHOYACT
35 BuoB. BricokuMm mokasarensM ducieHHoCcTH 135 Leuciscus idus (L.) B Bo-
JIoéMe CIOCOOCTBYET TO, YTO 0COOU 3aHUMAKOT KaK IMPUOPEIKHBIC YUACTKH, TaK
u GoJee riybokue yuactku peku (ITomos, 2010). HucaenHocTs miotsl Rutilus
rutilus (L.) Ha ceromHsIIHUIA MOMEHT OCTATOYHO BBICOKA, HAPSAY C OKYHEM,
OHa sIBJIsIeTCst BUAOM-cyojomuaanToM (Mopo3sko, 2020).

Otbop MaTepmanma Il W3Y4eHHUS TpoBoImiIcs B HoBocmOHpcKOM BOIO-
xpanunuie B 2021 rr.

Bruto nccnenoBanro 10 3K3. s34 1 15 3k3. mioTBEL. OOHAPYKEHBI MeTa-
uepkapuu Tpemarton cemeiictBa Opisthorchiidae asyx Bumos: Metorhis
xantosomus (Creplin, 1846) u Pseudamphistomum truncatum (Rudolphi,
1819).

Y mI0TBBI HAOJIFOJACTCSL BBIPABHEHHOCTH TI0 TIOKA3aTeNSIM JJOMUHUPOBAHUS
U BCTPEYAECMOCTH, YTO TOBOPUT O CTAOMJIBHOW CTPYKTypE MOMYJISIMN OITH-
cropxusl. OJHAKO CTOUT OTMETHTH, yTo M. Xantosomus BcTpedaercs y 00Jb-
miero KonmdectBa pBIO (MHIEKC BcTpewaeMocTd 53 %, MTOMUHUpPOBAHUS —
40,48), Ho mpum 3TOM momMuHHpYeT P.truncatum (WHEEKC BCTpEdaeMOCTH
47 %, nomunupoBanus — 59,52).

VY s3s1, HE CMOTpPSI Ha JTOCTATOYHO BBICOKYIO BCTpedaeMocTh P. truncatum
(40 %), pacrpeseneHre MHAEKCOB HEeoMHOpoaHOe. Hanbosbliime mnokazaTenu
WH/IEKCOB BCTPEYAEMOCTH M JOMHUHHPOBaHUS HaOmogaroTes y M. Xantosomus
(100 % wu 90,14 COOTBETCTBEHHO), YTO TOBOPUT O TOM, YTO MAHHBINA Mapa3dT
3aHAMACT JIMIUPYIOIIUE MO3UIMK Y JAHHOTO X035HHA.

B 1ienoM y onmucTOpXH IIOTBBI HAOIOAaeTCsl 0OJbIasi BHIPABHEHHOCTD
[0 MOKAa3aTeisk HHACKCOB BCTPEYACMOCTH U JOMUHHUPOBAHUS, UEM Y SI351.

Hayunsrit pykoBoauTens — A-p. 6uoi. Hayk, mpogeccop E.B. [Tumenko
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OCOBEHHOCTH BUOJIOI'MHU U 9KOJIOI'MN OCHOBHBIX BUJ1I0B
CEMEWCTBA COCCINELLIDAE 3ANJIMIACKOI'O AJTATAY

A.K. JlemeHnkoBa
dealina.eth@gmail.com

Kokiunemmuasr (Coccinellidae) — omHO u3 KpymHBIX cemeiicTB oTpsiaa
xecTkokpbutbix (Coleoptera), rirovaromee 6omee 5000 BuoB. CemeiicTBO
BKJIIOYaeT B ce0s MHOXECTBO M3BECTHBIX BUIOB-SHTOMO(AroB, aKTHBHO HC-
MOJIB3YIOIIMXCSI B OMOJIOTMYECKUX MeTo1aX O0pHOBI C BPEAUTEISIMU PAaCTEHHH.
CeMeifcTBO HM3BECTHO TAKKe PSIOM KOKLHMHEUIHI-(GUTO(AroB, HAHOCAIIUX
CepbE3HBII Bpel II0CeBaM PAa3IMYHBIX SATOTHBIX U OBOLIHBIX KyJIbTyp. Bmecre
C 9THM BBISBIICHBI CIIydal HAaHECEHHs Bpela IOMAlIHUM XHBOTHBIM H YeJIOBe-
Ky TpH BBICOKOW umcieHHOcTH Harmonia axyridis. Otot Bunm BHECEH B II0-
OaNpHBIA peecTp MHTPOAYLUPOBAHHBIX W MHBA3UBHBIX BHIOB W OTMEYCH Ha
BCEX MaTEePHKaxX, 3a HCKIIIOYCHHEM ABCTPAIUH U AHTapKTUABL

B pesynbrare aHannza COOCTBEHHBIX U JIMTEPATYPHBIX JaHHBIX, YCTaHOB-
JICHO, 4TO (hayHa KOKLIMHEIIH] 3auuiickoro Anaray mnpejcraBieHa 56 Buia-
mu u3 31 poma. Haubonee kpymubiM pomom sisisiercst Pullus (7 BumoB), 60ib-
LIIMHCTBO POJIOB MPEJICTABICHO OJHUM BUAOM. DayHa KOKLMHEIIN] albIUn-
ckoro mosca rop Asun u Kazaxcrana uMeeT BBICOKHUII MPOIEHT BHUIOBOTO JH-
JeMH3Ma, KpOMe TOTO OHa JIOBOJBHO CJIOXKHA MO CBOEMY HPOUCXOXKICHHUIO. B
3eMJIeIebYECKO-CaJOBOM 30HE, PACIIOIOKEHHOH Y OTHOXUS XpebTa, Haubo-
Jee pacIpOCTPaHEHBl TPAHCIAICAPKTUYECKUE M BOCTOYHO-NIAJICAPKTHYCCKHE
Buzabl (Adalia bipunctata, Coccinella septempunctata, Propylaea quatuordec-
impunctata, Synharmonia conglobate), B 3oHe ropHbIX creneii, HapsIy ¢ maie-
ApKTHYECKMMH BHJAMH BCTpedYaroTcss W cpeauseMHoMopckue (Coccinula
sinuatomarginata). B 30He THCTBEHHBIX U XBOIHBIX JIECOB MPEOOIaIalOT €B-
poreiicko-cubupckue Buabl (Anatis ocellata, Paramyzia oblongoguttata,
Vibidia duodecimguttata). Takxe B TOpHBIX Jiecax OTMEYEHO JBa TOPHO-
cpean3eMHOMOPCKHX 3HaeMuKa — Coccinula redimita u Halyzia tschitscherini.
B anbmuiicko# 30HE BCTpevIaeTcsl THITHYHO cubupckuii Bua — Adonia amoena.

Haubornee mMmHMPOKO pacnpocTpaHeHbl BO BCEX MNPHPOAHBIX 30HAX —
Coccinella septempunctata, Adonia variegata u Harmonia axyridis.

Hayunslii pykoBoanuTenb — KaHJ. 6uoi. Hayk, noueHt M.B. Illep6akos

27



OUVIO®ATH CUPEHA OFBIKHOBEHHOW 1 CUPEHH
BEHI'EPCKOM B 3EJIEHBIX HACAXKJIEHHUSX I'. TOMCKA

E.A. Xomnoxosa
evangelina.suelse@mail.ru

Ha teppuropun 1. ToMcKka B 3€J€HBIX HACaXICHMSAX MPOM3PACTAIOT J[BA
BUIa CHPEHH: CHpeHb oObikHOBeHHas (Syringa vulgaris L., 1753) u cupens
BeHrepckas (Syringa josikaea J. Jacq. ex Rchb., 1830). [IpeactaBurenu 3toro
poza SBJIAIOTCS LIEHHBIMH 00BbEKTaMH JIaHAIAa(QTHOrO IPOSKTUPOBAHHUS U 03€-
JICHEHHS YPOOIKOCHCTEM, a IOTOMY IIMPOKO HCIIONIB3YIOTCS B KAU€CTBE KUBOM
W3TOPOJH, B OAMHOYHBIX IIOCAAKAaX W B TPYyMIax, KaK JJIEMEHT Cal0BO-
MapKOBOTO AEKOpa. JTH TaKCOHBI 00NaA0T PSIIOM CBOMCTB, HAMBaKHEHIINX
JUIS TIpOM3pacTaHus B KnuMmare 3amagHoi Cubupn, a IMEHHO: MOpPO30YCTOH-
YHBOCTBIO, OTHOCHTEIBHON 3aCyXOyCTOHYMBOCTBIO M BBICOKHUM PEKpEaIHOH-
HBIM 3HA4YCHHEM.

Llenbro Halero MccienoBaHHs ObUIO BbIsBIeHUE (ayHbl Guuiodaro cu-
PEHU Ha BBEIOpaHHBIX TOYKaX B MAapKOBBIX 30HaxX I. TomMcka.

ITpoussenensl 4 o0cneq0BaHUS U COOp repOapHOro MaTepualia B IIEPUO]] C
uioNs o okTs0ps 2021 r. Ha CICAYIONMX TEPPUTOPUAX: MApKOBasi 30HA BO-
Kpyr mnamsTHUKa npuponsl «bermoe o03epo», CkBep Ha IepeceYeHUH
yi. @. JIeiTkuHa 1 np. Bepmmnauna, Urymenckuil napk 1 ropojackasi mocajka
BO JIBOPE JKHJIOTO JIOMa B TIOC. 30HaIbHAast CTaHIHS.

B uccnenoBaHnM MCTIONIB30BAINCH METO/IBI BU3YaJIbHOTO OCMOTPA, PYYHO-
ro cOopa HMOBPEXJCHHBIX JINCTHEB M CTPSXUBAHHUS/OKOJIAYMBAHUS HACEKOMBIX
C KpPOH KYCTapHHUKOB B SHTOMOJIOTHUECKHI 30HT.

B xome nccnenoBaHMs BBISABICHBI MOBPEXICHMS CICAYIONMMHU (QHILIO-
(aramu: muctoBeiMu gonronocukamu (Phyllobius, Germar, 1824), cupenesoit
mounsto-niectpsiikoit  (Gracillaria  syringella  Fabricius, 1794), tmsiMu
(Aphidoidea, Latreille, 1802) u OOBIKHOBEHHBIM IAYTHHHBIM KJIELIOM
(Tetranychus urticae Koch., 1836).

Hayunerit pykoBoguTens — kaHa. 0MoJ. Hayk, nomeHt E. 0. Cy66otuna
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MJOJOBUTOCTD NEJSIN (COREGONUS PELED)
CPEJITHEM OBH

O.A. 3aBropoaHss
okcanazavgorodnya@yandex.ru

Hensins Coregonus peled (Gmelin, 1789) — 1ieHHbIi B X035HCTBEHHOM OT-
HOIIGHUH BUJ PBIO, BaXKHBIH OOBEKT mpombicia B CHOUpH, YMCIEHHOCTH U
00BeMBI TOOBIYM KOTOPOTO B HAacTosllee BpeMs cokpamatotcs. [lensap — mo-
aynpoxoaHod Bun pei6. Ee 3umoBka npoucxomut B O0ckoil ry0e, Haryi — B
noliMeHHO# cucteMe (copax) Hmxuelt OOu, a Ha HepecT IOJIOBO3peNas Iie-
JAb TOOHUMAeTcs B ypanbckue nputokd O6m u B Cpemnroro O0b. Llemsio
Hareil paboThl ObIIa OIIEHKA TIOOBUTOCTH Temsiau B Cpenneit O0u.

Marepuanom st padoThl HOCTYXHIH 49 3K3. caMOK IeNsAN, OTJIOBICH-
HBIX B Hadaie okTaops 2020 r. B AnekcaHApOBCKOM paiioHe ToMckoif o0i. B
Xoze paboT 1o cOopy MKpPHI CUTOBBIX BHJOB PBIO JUTA IeJIel BOCIIPOU3BOICTBA.
Bce uccnenoBannble camku uMmenu roHais! B |V cragum 3penoctu. Y peio
OLIEHHMBAIIM OO0 JJIMHY, JUIMHY 10 CMUTTY ¥ IPOMBICIIOBYIO JJIHHY; ONpe-
JIEISTA Maccy phIO, BO3pacT, HHAUBHIYanbHYIO abcomoTHyio (MAII) u oTHO-
curensHyio (MOII) miomoBuTocTh (BECOBBIM MeTOI0M). M3mepeHus peid u
cOop 1po6 Ha IUIOJOBUTOCTH OBUIM TIPOBE/ICHBI B MIOJIEBBIX YCIOBHUSX, ONpEie-
JICHWE BO3pacTa I10 Yellye M MOJCcYeT HKPHHOK B HABECKE MPOBEIEHHI B J1a0o-
paropuu. Pacuersr mpoBeneHs! ¢ momompio MS Excel 2016.

HccnenoBannele caMku ObUIM B Bo3pacTe OT 2+ 1o 7+; MMenu oOuiyro
mmHy oT 30,4 mo 41,2 cm (B cpemrem 35,5 + 0,36 cMm); mmHY 1o CMHTTY OT
28,4 no 38,7 cm (B cpemnem 33,3 + 0,32 cM); IPOMBICTIOBYIO JUTHHY OT 26,8 10
36,5 cM (B cpennem 31,4 + 0,31 cm); macey ot 253 1o 739 r (B cpennem 473 +
15,1 r). MAII konebanacy ot 14 750 o 58 001 mKkpuHKM Ha OAHY CaMKy (B
cpennem 31393 + 1225 mt); MOII — ot 51 10 85 ukpuHOK Ha 1 T Macchl caMKu
(B cpeanem 66,0 = 1,3 mT). B x01e paboThl BBIABIEHO, YTO C YBEIUYECHHEM
JUTMHBI, Macchl ¥ Bo3pacTta MAII mensan cTaTUCTHYECKH 3HAYMMO yBEIHYUBA-
etrcst (koaddunueHT xKoppemsiuun obmer mmmasl 1 MAIT — 0,796; amusbl 10
Cvurty u MAII — 0,785; mpombicioBoit miwabl 1 UAIT — 0,786; maccel u
HAIT - 0,859; Bospacta u MAII — 0,534). dis UOII takoit 3aBHCUMOCTH HE
OTMEYEHO.

Hayunsrii pykoBoauTens — kana. 6uoin. Hayk E. A. MaTepecoBa
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BHIOBOM COCTAB OIIMCTOPXHU]T Y MEJIKOYACTUKOBBIX
PHIb HUKHET'O BbE®A BEPXHEW OBH

T.A. 3emckoBa
tatyana_zemskova_01@mail.ru

OnHO U3 caMbIX OMAacHBIX 3a00JIeBaHUM IS YeJIOBEKa, epeAarolieecs eMy
OT IMKHX XUBOTHBIX B 3anagHo-CuOuUpCKOM peruoHe — onuctopxos. Mcrou-
HHKOM 3TOTO 3a00JIeBaHUS SBIAIOTCS PHIOBI KapHOBBIX BUJIOB, HACEISIOIIUC
pacrosoXeHHbIe 31ech BojoéMBbl. Kak mpaBuiio, Ui UcCiIeJOBaHUsI Ha HaJu-
yie Meralepkapuil Tpematoa cemeiicrea Opisthorchiidae wmcnone3yroT mpo-
MBICJIOBBIC BHIBI PHIO, TOTNIa KaK Ba)KHYIO POJIb B PacIpOCTpaHCHHUH 3aboJie-
BaHUI y HACEIICHHS UTPAIOT MEIKOYACTUKOBEIC PBHIOHI.

Pabora mocesimieHa omneHke BUJOBOTO COCTaBa OMUCTOPXH]] Y MEITKOYACTH-
koBbIX pbIO BumoB Leuciscus idus, Alburnus alburnus u Rutilus rutilus u3
p. O0b, p. Uust u p. YeHs.

[TpoBenena oneHKa BUAOBOTO COCTaBa ONMUCTOPXHUJ, ONPEIEICHbI KOInde-
CTBEHHBIC II0Ka3aTeNd 3apaKEHHOCTH pbIO MeTalepKapusMUi OIUCTOPXHUL
(9KCTEeHCUBHOCTH MHBAa3MH, NHTEHCUBHOCTH MHBA3HH, HHJCKC OOMITHS).

HccnenoBanusi mokasaji, 4TO BHAOBOIM COCTaB OMHMCTOPXHJ Yy MeEJKO4Ya-
CTHKOBBIX PBIO HIKHETO Obeda BepxHelr o6u mpezcTasieH Bugamu Opisthor-
chis felineus, Metorchis bilis, Metorchis xanthosomus u Pseudamphistomum.
truncatum. B HanOopIIeH cTeeHN BCe N3yUeHHBIC BUABI PHIO 3apa)KCHBI Me-
tauepkapusmu O. felineus. OGHapyxeHO, 4TO0 HAaUOOJIbIINE 3HAYCHUSI TTOKa3a-
Teneit 3apaxkeHHoctH xapakrtepHsl ast Buga O. felineus. Cpennue 3HaueHus
mokasaresell 3apaXeHHOCTH OTMEUeHHI it Buaa P. truncatum. B menspmieit
CTETIEH! HCCIIeAyeMble PHIOBI OBUIM 3apakKeHBl MeTalepKapusMu BUIOB M.
bilis u M. xanthosomus.

[TonyueHHbIe JaHHBIE TOBOPST O TOM, YTO MpodjeMa 3apakeHHOCTH MeTa-
LepKapusIMU ONUCTOPXU MEJIKOYaCTHKOBBIX KaproBbIX pbrid OOckoro 6ac-
celiHa, BKJIIOYas Majble BOJLOEMBI OCTAETCS OCTPOM U HEPEUIEHHOM.

Hayuns1il pykoBoguTeins — cT. npenoaasarens A.B. Mopo3sko
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JINCTOAAHBIE HACEKOMBIE B 3EJIEHBIX HACAXKJIEHUAX
I'. AJIMATBI

A.A. 3UHYEHKO
forsashaz@mail.ru

AnMaThl — Ka3aXCTaHCKUN METaIoINC C OTPOMHBIM KOJIMYECTBOM 3€IEHBIX
HacaxaeHuil. CBblllle BOCBMU ThICSY TE€KTapOB FOPOJCKONH TEPPUTOPUH 3aHU-
MaroT MHOTOYHCIIEHHbIE NTApKU U CKBephl, OyibpBapbl. Hanbonee pacnpocrpa-
HEHHBIMH JIPEBECHBIMHU TIOPOJIAaMHU SIBJISIOTCS BSI3bI HECKOJIBKUX BHUJIOB, Y0
yepelvarsiil ¥ Tonosib nupaMuianbHeiil. B nocnegnue 20-30 set B o3eneHe-
HHUHY TOPOJa HAYaIH UCIIOIb30BATh KAIITaH KOHCKHH.

Lenpto paboTsl cTano u3ydeHne TPOoOIKOIOTHUECKHX TPYMI, BHIOBOTO
COCTaBa, paclpocTpaHeHUs PHIUIO(AroB IPEBECHBIX ITOPO] B 3€JIEHBIX HACaX-
JEeHUSIX T. AJMaThl W CTENEHNW OCBOCHUS MMH KPOH, BBISBICHHE HamOoiee
OTIaCHBIX BHUOB JIMCTOSAHBIX HACEKOMBIX.

HccnenoBanus NpoBOJMINCEH B TEUEHHE BEreTallMOHHBIX Mepruonos 2020 u
2021 rr. Ha 00BEKTax O3€JCHEHUs PA3IMYHbBIX THIIOB (TIaPKH, CKBEPBI, JIUHEH-
HBIe yJIUYHBIE MOCAIKH, BHYTPHUABOPOBBIE TeppuTOpHH). lcmomb3oBanuch
CTaH/IapTHBIC METOJNKU PEKOTHOCHMPOBOYHOTO M AETaJbHOTO 00CIIENOBAHHS
HacCaXJICHUM.

B xone m3ydenus mocasox ay0a, TOHouss, KamTaHa W TPEX BHUAOB BS30B
OBUIO YCTAHOBJIEHO TOBPEXJCHNE ACCHMIUIIIMOHHOTO arapara IpeacTaBH-
TENSIMM CEMH BHJOB MHHHMPYIOIINX HACEKOMBIX M3 OTpsmoB Hymenoptera,
Lepidoptera u Diptera, 1Byx BumoB rpeiymux HacekoMmbix (Coleoptera), on-
Horo Buja cocymux (Hemiptera). HauGounbiee KoIM4ecTBO BUAOB (PUILIO-
(haroB oOHapy>KeHO Ha Bsi3e MPU3EeMUCTOM (Kaparade). Cepbe3HyI0 OITaCHOCTh
JUIA TOPOJCKUX HAaCaXJCHWH B HACTOAIIEE BpeMS IMPEICTABISIOT AyOOBBIH M
TOIOJIEBbI MHHHUPYIOLIME MWIWIBLIMKY, BbI3bIBAIONIME Ae()OIHALMI0 KPOH
KOPMOBBIX PacTEHMH yXke B Hadaje JjeTa. Bs30Bblii MUHUPYIOIUN MUIHIIb-
MK, WIBMOBBIA MIIHAJIBIINK-3UT3ar, MIBMOBBIM JIUCTOE M KallITaHOBasi MU-
HHUPYIOIIAs MOJIb TaK)Ke CIIOCOOHBI K (POPMUPOBAHHIO 0YaroB C MOBHIIICHHON
TUTOTHOCTBIO MOIYJISAINH U TOJKHBI OBITh 00bEKTaMH MOHUTOPHHTA.

Hayunsiit pykoBoautens — nouest O.J1. Konycosa
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IT'NCTOJIOTUYECKAS XAPAKTEPUCTUKA HAAITIOYEYHUKOB
M CEPJILIA KPBIC C HU3KOM AKTUBHOCTBIO IHC B
YCJIOBHUAX HEPEYTOMJIEHUSI 1 CBETOBOU JENNTPUBALIUN

I1.YO. Kynnosa
kupcovapolynal8@gmail.com

[TocTostHHBIE CTpeccOBbIE BO3IEHCTBUS HAa OpPraHW3M YelloBeKa 00yciaB-
JIMBAIOT HEOOXOIMMOCTh pa3paboTKH (P (EeKTUBHBIX aJaNnTOreHHBIX Mpernapa-
ToB. OHOM U3 NEPCIEKTUBHBIX B JAHHOM OTHOLIEHUH I'PYII COSANHEHUH SB-
JSIFOTCSL BELIECTBA T'YMHHOBOM mpupoabl. C 1enbio oleHKH uX 3()(EeKToB Uc-
CJIC/IOBaHBl CaMIbl KpPBIC B COCTOSHHM NEpPeyTOMIICHUS — C (usnueckoi
Harpy3Koi M JE€CHMHXPOHO30M (KOHTpojbHas rpymna — K), rpynma B nanHOM
COCTOSIHWH, HO C KOpPEKIHel TYMUHOBBIMH KHcIoTaMu (onbiTHasA — O), a Tak-
JKe KpBICH Oe3 Bo3neiicTBrs (MHTaKTHAA — M) (n=06 AT KaskJOH TPYIIIIEI).

I'ucTonornyeckuMy M CTaTUCTUYECKHMMH METOJMKAMH HM3Y4YeH KOMIUICKC
KOJIMYECTBCHHBIX W KAaueCTBEHHBIX IApaMETPOB HAJNOYEYHHKOB M CEp.Ia.
Metonom UDA ompenerner ypoBerb koptukoctepoHa (KC) B ceiBopoTke Kpo-
BU.

CpaBHeHue mMapameTpoB HaAmoyedHukoB M ypoBHs KC mokazano, 4to
KpbIChI Tpynnbl K HaXo[sTcst B CTaIMU UCTOLICHUSI, B TO BPEMs Kak B IpyIIe
O HabmogaeTcss HOpMaIn3alus napaMeTpoB (YyMEHbIICHHE TUTOMAAN aIpEeHO-
KOPTHKOIIMTOB, HX sijiep U o0beMa KIETOK). B cepiue »uBOTHBIX rpymnsl O
napaMeTpsl COCYI0B MHUKPOLHPKYJISITOPHOTO pycia MpuOIMKaoTCa K mapa-
MmerpaMm Tpynnsl V. Pe3ynbTaTsl MO3BOJISIOT 3aKIIOYHTh, YTO MOJICINB TIEpe-
yTOMIIeHUs, cOopMHUpPOBaHHAs B SKCIEPUMEHTE, PabOTAET, IPH 3TOM T'YMHHO-
BBI€ KHCJIOTHI CTAOMIM3UPYIOT COCTOSTHHE KUBOTHBIX ITPH CTPECCE.

Hayunsrit pykoBoauTens — kaHa. Onoi. Hayk, goueHt B.B. SApues
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OLEHKA COCTOSIHUS HAAITOYEYHHUKOB KPBIC B YCJIOBUSX
JECHUHXPOHO3A

E.B. Mengenesa, I1.10. Kymnmosa
tulenfedorovich@gmail.com

JlecuHXpOHO3bI OKa3bIBAIOT HEraTMBHOE BIIMSHUE Ha MHOTHE MeTaboande-
CKHE U TOPMOHAJIbHBIE MPOLIECCHl B OPraHU3ME M MPEACTABISIIOT COO0H MOII-
Hble cTpecc-pakropsl. B paboTe mpoBommiiach oneHKa MOP(OJIOrHYECKUX U
(YHKIMOHAJBHBIX XapaKTEpPUCTUK HAANOYEYHUKOB KPBIC B YCIOBHUSX CBETO-
BOH JIeNIpUBaLUU.

HWccnenoBaHbl 2 rpymiibl HOIOBO3PENbIX KpbIC-caMiloB moposl «\Wistary:
ombITHAs Tpymnmna (n=8) — )KMBOTHBIE, TIOJBEPIIIHECS MOJICIUPOBAHHIO CBETO-
BOM JENpHBalii M WHTAKTHAs rpymma (n=60) — XUBOTHBIC 0e3 BO3ICHCTBUSL.
OmnbITHBIE KPBICH B TeueHHe 10 mHEH KpyrioCcyTOYHO HAXOIIUINCH TPH TOJ-
HoM 3ateMHeHnH 2—3 LX. Tlociie okoHYaHUS SKCIIEPUMEHTA KUBOTHBIX BEIBO-
M myteM nepeno3upoBku CO, Hapko3a u 3aTeM U3BJICKAIN HAAIOYSYHHKH,
¢ukcupoBamu ux B 3a0ydepenHom ¢opmanune 10 %, oOe3BoxkuBanu, Npo-
CBeTJSUIM W 3aKiovaiy B napadud. Cpe3bl OpraHoB TOJIIMHOW 5 MKM OKpa-
HIMBAJIM TEMaTOKCHIMHOM — 303WHOM. [lo cepun MUKPO(OTOCHUMKOB BBIYHC-
JIMJIM OTHOCHTENBbHBIE IIommaan mo3rosoro BeriectBa (Ollyg), kKopsr (OIly),
kiy6oukoBoit (Ollys), myukoBoii (OIly3), cetaatoit (OIlc3) 30H KOpBI HaAIO-
YEYHHKOB, a Takke IIomanb (Saky), miomans suep (Sg), 006éM sanep (Vy),
miomans  muromiasMmel  (Sy)  aIpEHOKOPTUKOLMTOB U sJEpHO-
murorazMaTideckoe otHomeHue (JL]0). Craructuueckyro oOpaboOTKy mpo-
BoauiaM c mnomoupio KputepueB lllanupo—Yunka, CrbrogeHra m MaHHa—
YuTHu.

BrisiBieHO, uTo y Kpbic onbiTHOM rpynmsl Ollps menbie, a SO, Vg u Sq
Gosblie, yeM TakoBble Y HHTakTHOH rpymnmsl (P < 0,05). IlomyueHHsIe pe3ynb-
TaThl YKa3blBalOT Ha BO3MOXKHYIO aKTHUBALIMIO CHHTETHYECKHX MPOLECCOB B
a/IPEHOKOPTHKOIIMTaX U (POPMUPOBAHHE CTPECC-PEAKIUH Y )KUBOTHBIX B (hase
TPEBOT'H.

Hayunslii pykoBoanTENb — KaHA. OMOI. Hayk, poueHT B. B. Spues,

Hayunslil KOHCYNBTaHT — Hayu. coTpyAaHuK Tomckoro HUMKu® ®OI'bEY
OHKI] MPuK ®MBA Poccun, goneHT Kadeapbl 300JIOTHU MO3BOHOYHBIX U
skosioruu HU TT'Y, kana. 6uon. Hayk A. A. [ocTroxuHa
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3APAKEHHOCTbD IIEPKAPUSIMHA KOILIAYBEM IBYYCTKH
MEPBBIX TIPOMEKXYTOYHBIX XO34EB — BPIOXOHOTHUX
MOJLJIFOCKOB B BACCEMHE CPEJHEN OBA

E.B. Mpakuna
katerinamrakina@gmail.com

[Mepenuexabeprbie OproxoHOTHE MOJUTIOCKH ceM. Bithynidae ssstrorcs
NEepBBIMH TPOMEXKYTOYHBIMH X03sieBamu Tpemaroibl Opisthorchis felineus
Rivolta, 1884, sri3biBaroliieii cepbe3Heiimee 3a00I€BaHUE — OIMCTOPXO03.

V3ydyeHre mepBOro NPOMEXKYTOYHOTO XO3fHMHA M €ro 3apakKCHHOCTb
uepkapusimu O. felineus — Baxwueiimas yacts B 60ps0e U nMpouIaKTuKe aaH-
HOTO 3200JICBaHUS.

Iens paboThl: U3YYUTHh 3apaXKEHHOCTh OuTHHUA nuunHkamu Opisthorhis
felineus B 6acceiine cpenueii O6w.

COOpBl MOJITFOCKOB MPOBOIIIINCH B MioHe—mione 2021 r. Ha TEppPUTOPUHU
Tomckoit 0611. B 03. Mensexbe (N 56°18'00.0", E 84°53'00.0"), okpecTHOCTSIX
1. ITetpoeo (N 56°31'51.3", E 84°47'19.1"), n. bapabunka, (N 56.324395,
E 84.877840), B c. MensaukoBo Illerapckoro paiiona (N 56.544768,
E 84.129241) u 03. Bospckom (N 56.451563, E 84.917334).

TpaguunOHHBIM KOMIIPECCOPHBIM METOJOM OBLIO HccienoBaHo 2360 3k3.
owrunm, u3 Hux Bithynia troshelii — 1178, B. tentaculata — 1182 sks.

OO01ee KOJMYECTBO 3apaKEHHBIX 0CO0CH LepKapHsIMU TPEMaTOl COCTaBH-
110 95 ax3. B. troshelii — 43 u B. tentaculata — 52 3x3. O0miast ’KCTEHCUBHOCTD
WHBA3HM TMPUPOJHBIX MOMYJSLUA MOJUTIOCKOB cocTaBmia 4 %. DKCTEHCHB-
HOCTh MHBa3WH lepkapusimu tpematon B. troshelii cocrasuna 3,65 %, B. ten-
taculata — 4,4 %. 13 95 npocMOTPEHHBIX MOJUTIOCKOB Jn4YnHKamMu ceM. Opis-
thorhidae oxasasuce 3apaxensr 10 ocobeit OutnHua. OOIIas 3KCTEHCHBHOCTh
nHBasuu cocrasmia 2,4 %, mis B. troshelii — 0,17 % u B. tentaculata — 0,68 %.

Takum 00pa3oM, COOTHOIIEHHE 0COOEH ITUX BHIOB MOJUIFOCKOB B MPHUPOJI-
HBIX TOMYJIAIUAX MPUOIU3UTEIBHO PABHOE. 3apaKEHHOCTh IEPKAPHUIMHU TPe-
MAaTOji HEBBICOKAs. 3apakeHHOCTh MPHPOAHBIX MOIYISIUAA MOJUTIOCKOB OITH-
CTOPXHIaMH COCTABIIAET JECATHIE 10K mpolieHTa. B. tentaculata unsasuposa-
Ha cuibHee B cpaBHeHuH ¢ B. troshelii.

Hayunsrii pykoBoauTens — 1-p OMoul. HayK, 3aB. kKadeapoi A.B. Cumakosa
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DPAYHA TIAYKOB TOMCKA

B.1O. Hukurenko
kazumi.02@mail.ru

Hay'KI/I — OJHHU M3 BAXXHBIX KOHCYMCHTOB LICTIM NUTAaHUA B INPHUPOJIC. Ounn
BBICTYIIAIOT KaK TJIaBHBIC 3HTOMO(1)aFI/I, OIHU U3 PCTYJIATOPOB YUCICHHOCTH
HaCCKOMBIX. I/ICCJ'Ie)IOBaHI/ISI OpOBOAUJTIUCE B  KPYITHBIX 3eJIEHBIX 30HaX
r. Tomcka u Ha Teppuropuu ouoctanimu TT'Y. COOpbl MPOBOAMUIKCEH KOIICHHU-
€M DHTOMOJIOTHUYCCKHUM CadyKOM, BU3YAJIbHBIM OCMOTPOM CTBOJIOB AC€PCBLEB,
NMOYBCHHBIMHU JIOBYIIIKAMH.

Ha teppuropun YHuBepcuTeTcKoi pomu Haimersl: Linyphiidae — Neriene
furtive, Hypselistes jacksoni; Theridiidae — Enoplognatha latimana, Episinus
truncates.

B cocuoBomM tecy noiimansl: Linyphiidae — N. furtive, N. emphana, Helo-
phora insignis; Theridiidae — E. latimana, E. truncates, Neottiura bimaculata;
Tetragnatidae — Tetragnatha pinicola; Lycosidae — Piratula hygrophila; Age-
lenidae — Tegenaria domestica.

Ha reppuropun Ouoctanuuu oburatror: Linyphiidae — N. furtive,
N. emphana, H. insignis, Bolyphantes alticeps, N.montana, Tenuiphan-
tes(Lepthyphantes) mengei, Floronia bucculenta, Hypselistes jacksoni;
Theridiidae — E. latimana, N. bimaculata, Theridium bimaculatum; Thomoso-
dae — Xysticus cristatus; Tetragnatidae — Tetragnatha montana, Pachygnata
listeria; Lycosidae — Pardosa lugubris; Salticidae — Evarcha falcate, E. pro-
szynski, E. arculata; Araneidae — Araneus alseni; Dyctionidae — Dyctyna un-
cinata; Gnaphosidae — Zelotes apicorum; Clubionidae — Clubiona caer-
ulescens, C. kulczynskii;

Jl1st ccneioBaHHbBIX TEPPUTOPUN HANHIEHO HECKOIBKO HOBBIX BHIOB: ENO-
plognatha latimana (Theridiidae), Evarcha proszynskii (Salticidae), Neotiurra
bimaculata (Theridiidae), Neriene furtiva, (Linyphiidae), Tetragnatha mon-
tana (Tetragnatidae).

JIOMUHHUPYIONMMH 10 KOJIMYECTBY HMOHMAHHBIX 0COOeH SBIISIOTCS Tpen-
craBuTenM cieayrommx cemeiicts:  Linyphiidae (141), Thomisidae (37),
Theridiidae (20), Salticidae (13), 3a wumu ciexyror Philodromidae (12),
Tetragnatidae (13), Lycosidae (9), Clubionidae (6), Araneidae (3); eauHu4HO
BCTpEYAIUCh MpeAcTaBuTeNnH cemeiicts Dictynidae, Pisauridae, Gnaphosidae.

Hayunslit pykoBoanTens — 1-p 0o, Hayk, npodeccop B.H. Pomanenko
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MOP®O®YHKIIMOHAJIbHASI OHEHKA COCTOsIHUA
HAIIMOYEYHHUKOB ITPU ®U3NYECKOU HAT'PY3KE

C.A. Oropoxnunkos, [1.1O. Kymmosa
0gor159456@gmail.com

®duznueckas Harpyska SIBISIETCS MOIIHBIMH cTpecc-(hakTopoM IUisi opra-
HU3Ma, U MOXXET NPUBOJUTH K HCTOIIEHHIO €ro aJalTUBHBIX pe3epBoB. Ha
YpOBHE THIO(U3aPHO-aJPEHOKOPTUKAIFHOTO 3BEHA aJanTallMOHHas Iepe-
CTpOMKa NMPHUBOAUT K Pa3BUTHIO TMNEPTPOGUH KOPHI HAAIIOYEYHHUKOB, CEKpe-
THPYIOIIEH TIIOKOKOPTHKOMABL. B paboTe mpoBeneHa OIEHKa COCTOSHUS
HaJIII0YEYHUKOB KPBIC, HAXOISAIIUXCS B YCIOBHAX (DPU3UUECKOI HArpys3KH.

OKCHepuMEeHT MPOBOIIIM Ha Kpbicax-camuax «Wistar». JKHBOTHBIX pas-
JIETMIIN Ha: MHTAKTHYIO TPYIITy — KPBICHI 0€3 BO3AEHCTBHUIA, ONMBITHYIO — KPbI-
CBI, KOTOPBIX MOJBEPrali NPUHYIUTEIBHOMY IIaBaHUIO B TEUECHUE IISATU JHEH
noapan. Ilocne Bo3aeHcTBUI KUBOTHBIX BBIBOJWIIM U3 HKCIEPHUMEHTA MyTEM
nepeno3upoBkd CO, u 3aTeM H3BJIEKaNIN HaaNoO4e4HUKH. KpoBb cobupaiu B
MPOOUPKY AJIS MOTyYeHHs CHIBOPOTKE. Y POBEHb KOPTUKOCTEPOHA B CHIBOPOT-
ke onpenensuin MmetonoM MDA, Jlanee mpoBOIUIIN MOATOTOBUTEIBHYIO paboTy
JUId THECTOJIOTHUECKOTO aHalIn3a. BRUMCIANM mapamMeTpsl OopraHoB (OTHOCH-
TeNbHYIO IUIOUIaAh KOPBI, MO3TOBOTO BEIIECTBa, KIIyOOYKOBOH, ITy4KOBOW U
CeT4YaTON 30H KOPbI) M KIETOYHbIC MOKa3aTelH (TI0Maab aJApEHOKOPTHKOLH-
TOB, sAaep, uuromiasMsl Ha cpese SO k). YPOBEHb KOPTUKOCTEPOHA B ChI-
BOpOTKe KpoBH mpoBommaun meromom H@DA. Crartuctmdeckyro o0paboOTKy
npoBoauiu kpurepusimu lanupo-Yunka, Manna-Yutuau u CTbroJeHTa.

BrIsiBIE€HO, YTO y KPBIC ONBITHOM IPYIIBI IO CPABHEHHUIO C UHTAKTHOM J10-
CTOBEPHBIX PA3NIMUYMi B 3HAYCHWH OTHOCHTEINILHBIX IUIOMIA/CH KIIyOOUKOBOH,
MyYKOBOHM, CETYaTOW 30H KOPHI U B YPOBHE KOPTHKOCTEPOHA HE BBISABICHO.
AHanu3 MUTONOTHYECKHUX MOKa3aTeNel Mmokas3al, uyTo IUIOIAAH aApeHOKOPTHU-
KOIMTOB, siaep, nutormnasmel U SO ok cTaTucTHYeckn Gomsmie y onbita. Co-
CTOSIHHE HA/NOYEYHUKOB yKa3bIBa€T Ha TO, )KUBOTHBIE, TMojBepriuecs: Gpusu-
YeCKOH Harpyske, HaXOJSITCAd Ha Ha4dalbHOW cTaanu (a3pl pe3sMCTEHTHOCTU
00I11eT0 aIaNTallOHHOTO CHHIPOMA.

Hayunslii pykoBoanTENb — KaHA. OMOI. Hayk, poueHT B. B. Spues,

Hayunslit KOHCYNBTAaHT — Hayu. coTpyaHuk Tomckoro HUMKu® O&OI'bY
OHKI] MPuK ®MFBA Poccun, noneHT kadeapbl 300J0THA TO3BOHOYHBIX U
sxonorun HU TI'Y, xaun. 6uoin. Hayk A. A. ['ocTroxuna
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CPABHUTEJIbHASI XAPAKTEPHUCTHKA MMOBEJIEHHUS MOJIEBOM
(APODEMUS AGRARIUS) 1 BOCTOYHOA3HATCKOW
(APODEMUS PENINSULAE) MBILIE
B TECTE «OTKPBITOE MOJIE»

C.C. ConoBbeBa
Sonya.soloveva.0l@mail.ru

B Tecte «oTKphITOE MOJIE» OBLIM M3yUeHBI NIOKA3aTeNH aKTUBHOCTH IOJIE-
Boii (Apodemus agrarius Pallas, 1771) u BocTouHOa3marckoii (Apodemus
peninsulae Thomas, 1907) mpimeit. Marepuansl ObUTH COOpaHbI B JETHHH ITe-
puox 2015, 2016, 2018 u 2021 rr. B okpecTtHOCTSX T. ToMcka. O6BeM BEIOOpP-
ku coctaBua 14 Ap. agrarius u 4 Ap. peninsulae, Bce mojoBo3pesbie CaMIlbl.

Panee Hamu OBIIO TOKA3aHO, YTO JBUTATEIbHAS aKTHBHOCTH IOJIEBON MBI-
I B TECTE HECKOJBKO BBINIE, YEM BOCTOYHOA3MATCKOW; IIPU 3TOM, IS
Ap. agrarius xapakTepeH MeHee BBIPaKCHHBIH CIIaJ JBHTATEIbHON aKTHBHO-
ctH K koHITy TecTa (ConosbeBa C., bonsmakosa H, 2022).

[Tpu netanpHOM aHanu3e ObLIO BBISBICHO YTO, Y OJIEBOW MBIIIHU IIPOUCXO-
JIUT YMEHBILICHUE aKTHBHOCTH B MepU(peprHIecKUX KBaIpaTax YCTAaHOBKH «OT-
KpBITOE TI0Ne» B cpeaHeM B 3,3 pa3za (p<0,01), a B 0KOJIOLIEHTPOBEIX KBagpaTax
B cpenHeM B 2,4 paza (p<0,01). IIpu sToM yacToTa MOCEHIeHHsI IEHTpa yCTa-
HOBKH «OTKPBITOE ITOJIe» YBEIHUYMWIACh B cpenHeM B 2,9 paza (p<0,01). V Bo-
CTOYHOA3MATCKON MBIIIN BO BCEX KBaJpaTax aKTUBHOCTb CHMXXAJACh B CPE-
Hem B 1,8 pasa (p=0,07).

YacTtoTa Hax0XJICHUS B IIEHTPAILHOM KBaJapTaTe «OTKPHITOTO MOJIA» Y
Ap. agrarius 6puTa HeCKONbKO BhIIIe, YeM y Ap. peninsulae. 3to mo3Bossier
MHTEPIPETHPOBATh IOJyYeHHBIE PE3YJIBTAThl C TOYKH 3PEHHS KOJIOTHUECKUX
MPEIOYTEHHH BHIOB — 0COOHM MOJIEBOM MBIIIM KaK BHJa, B I[eJIoM OoJiee KO-
JIOTHYECKH IUIACTHYHOTO M HPUCIOCOOIIEHHOTO K OTKPHITBIM MECTOOOMTaHU-
SIM, OKa3BIBAIOTCS O0Jiee CTPECCOYCTOWYMBEI B YCIOBUAX TECTa «OTKPBITOE ITO-
ae». Ap. peninsulae npenmounTtaer Gosice 3aKPHITHIC U 3AUIUIICHHBIC MECTa —
TyCTBIE KYCTapHHMKH, BBICOKHH W MOIIHBIN TpaBoctoil (Bomsmepr, Illanpuna,
2002) — oaToMy 0COOH 3TOTO BHIA MOTYT HCIIBITBIBATH OOJIBIIHI CTPECC MPH
TECTUPOBAHHH, YTO BHIPAXKAETCsI B HEBBICOKOW aKTUBHOCTH M PEJIKOM IOCeIIe-
HHH 1IEHTPa YCTaHOBKH.

Hayunsrit pykoBoanTens — kana. 6uon. Hayk H.I1. Bonpimakosa
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OCOBEHHOCTH TEXHOJIOT U
MOP®OJOTNYECKOI'O AHAJIN3A HA TIPUMEPE
30JI0TOI'O KAPACS (CARASSIUS CARASSIUS)

C.A. ®unnnosa
filinova.sveta@list.ru

Mopdonorndeckuii aHamu3 MUPOKO UCTIONB3YIOT B CUCTEMATHKE PBIO, 11
XapaKTEPUCTUKU MEXIIONMYJISIIMOHHOH W3MEHYMBOCTH W IIOJOBOTO JUMOP-
¢usma. TpaguuuoOHHOE U3MEPEHUE PHIO TPYAOEMKO U YacTO 3aTPyJHUTEIHHO
B TIOJICBEIX YCJIOBHSX, YTO OOYCIIABIMBACT POCT MHTEpEca UCCIEIOBATENCH K
BO3MOXKHOCTSIM LU(POBBIX TexHosornid. OIHAKO OO CHX MHOp CYLIECTBYET
JHCKYCCHS O pa3pelIaloliX BO3MOXKHOCTIX M3MEpeHUs pbIo 1mo (poTtorpadu-
sM. C OZHOH CTOPOHBI, TaKOH MMOIXOX IO3BOJISIET OBICTPO M HAJEHKHO PETH-
CTPHUpPOBAaTh BHEIIHUN BHI PHIOBI, 0OecrieYrBaeT BO3MOXKHOCTh NPOBEPKU H3-
MEpeHHH MM POBEACHHS TOMOTHUTENBHOTO aHaIu3a pH HeooxoaumocTtH. C
JPYroil CTOPOHBI, OCTaéTCsI COMHEHHE B MICHTHYHOCTH WH(OpPMAIUH, MOJY-
YEHHOH TaKMM M TPaJUIMOHHBIM CIIOCOOaMHU.

Ienbto nanHON pabOTHI OBLI aHAIN3 COMOCTABUMOCTH JAaHHBIX MO MOP(O-
JIOTUU PBIO, MOJYYEeHHBIX pa3HbIMHU criocobamu. MccnenoBaHue MpoBeieHO ¢
UCIoNp30BaHneM 69 3k3. 30;0TOT0 Kapacs Carassius carassius, KkoTopsie ObI-
JIM U3MEPEHbl TPHIKABL: cpasy mociie aedpocraunu, no GoTorpadusM u mocie
¢ukcamu B 4 %-HoM pactBOpe popmanmHa. PrIO mocie kaxmoro tumna (Guk-
callii PacCMaTPUBAIH KaK OTIEIbHYIO BBIOOPKY. M3Mmepsun 30 TpaguMOHHO
AQHATM3UPYEMBIX MOP(}OJIOTHYECKUX IPHU3HAKOB: 23 IMOKa3aTelss MPOMOpUHii
Tena U 7 — rojoBbl. CpaBHEHHE BBIOOPOYHBIX XapaKTEPUCTUK MPOBENIH C UC-
noJyib30BaHueM t-kputepust CThIOJCHTA.

B pesynbrare paboThl CTaTHCTHYECKH 3HAUYUMBbIE PA3JIMYMsl BBISIBICHBI 110
OouibllIeil YacTH MCCIIeIOBaHHBIX MPU3HAKOB IPH CPABHEHHMH NAHHBIX, MOJY-
YEHHBIX MPU U3MEPEHNH JIe(PPOCTUPOBAHHBIX PBIO M T€X ke pbI0 1o dororpa-
¢usim 1 nocnie pukcauuu popmaauHoM. Takum 0Opa3om, CpaBHEHHE JTAHHBIX
1o Mop¢hoJIoTHH PHIO, MOIYYSHHBIX PAa3HBIMU CIIOCO0aMHM, TPeOyeT OT Hcclie-
JIOBaTeNei TIIATEIbHOTO IPEIBAPUTEIBHOIO CPABHUTEIBHOTO aHAITN3A.

Hayunslit pykoBoanTens — kana. 6uoin. Hayk E.A. MHTepecoBa
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BECEHHSISI MUTPALTASA BOJIOIIABAIOIIUX B ITIOMME
HW/XHEI'O TEYEHHUA PEKX TOMH

1.B. Yakuna
chakina-2011@mail.ru

Hauunast co Bropoii mosnoBuHbsl 20 Beka, HCCIeROBaTeIM OTMEUYarT CO-
KpalleHHe YHCIEHHOCTH BOAOIUIaBatomux nTull B 3anannoit Cubupu (y6o-
BUK, 1968; Kpusenko, 1990; TrotenskoB u np., 2015; bonnapes, 2019). B ka-
9YeCTBE OCHOBHOM NPUYMHBI YKa3bIBAeTCS HEPALMOHANBHOE BEIECHHE OXOTHH-
gpero xo3siicta. B 2021 r. BCcTynmin B cHiy HOBBEIC (pefiepaibHBIC MpaBUia
OXOTBI, KOTOPBIC MO3BOJIMIIM YBEIMYUTh CPOKH BECEHHEH OXOTHI Ha I'yceo0-
pa3Hbix B ToMckoif 00:1. BaBoe. 3ydeHne MUTpariiii © MOHUTOPHHT COCTOS-
HHS pecypca BOAOIUIABAIOIINX B CBETE HOBBIX M3MEHEHUI IPaBHUI OXOTHI CTa-
HOBUTCS, 0€3YCIIOBHO, aKTyaJIbHOW 3a/1aueii.

Habmonenns 3a BUAUMBIM TIpojieToM BecHo# 2021 r. mpoBommim exe-
JTHEBHO B TeYeHUE 1—2-X YTPEeHHHX 4acoB ¢ 9 ampeis 1o 26 Masi B OKPECTHO-
ctu c. Komaposo (15 km 1oxHee 1. Tomcka). Beero B mosioce 1 kM 3apeructpu-
poBaHo 4222 ocobu ryceoOpas3HbIx NTuIl 17 BUIOB, CPEAH KOTOPBIX KaK Mpo-
JIeTaloINe TPaH3UTOM, TaK M OTABIXAIOIINE Ha 03epax M peKe NTHULBI Tocie
HOYHOI MUIPaLIUU.

MHOTOUYNCIEHHBIMA BHIAMH OTMEYEHBI IMIMJIOXBOCTh, YHPOK-CBHCTYHOK,
YHPOK-TPECKYHOK. OOBIYHBIMH — CBH3b, HIMPOKOHOCKA, KPSKBA, XOXJaTas
YepHETh, KPACHOT0JIOBAsI YEPHETD, TOT0JIb, OOJIBIION KpOXallb, cepas yTKa, Je-
OeIb-KIMKYH W JIyTOK. PekuMu oTMedeHBl cephlif Tych W TYMEHHHK. Taxke
3apEruCTPUPOBAH PEIKHH 3aJI€THBIA ISl TEPPUTOPUH BHUA — OEJIOTIIa3blil HbI-
POK. AKTHBHEIA TIPOJIET Havajcs 15 ampens, MHTEHCUBHBIN MPOIET HaOI01a-
mu 16 anpens u 24 anpens—9 Mas, okoOHUaHUE Tposéra oTMeueHo 23 mas. B
CpaBHEHHH C MPEINbIIyIuMu rogamu Habmoaenuid (1998-2020) BumoBoit co-
CTaB BOJOIUIABAIOMIMX 3HAYUTEIHHO HE NMOMEHSJICS, a MOKa3aTeNIn YHUCIEHHO-
CTH OBUTH JJake BBIIIE CPETHEMHOTOJIETHUX 3HaueHHH. BeposiTHO, 4TO moso-
KHUTENBHYIO POJIb CBHITPAI 3arpeT BeceHHer oxoTsl 2020 T. u3-3a orpaHHYeHUN
no COVID-19. OnHako aHanu3 MHOTOJIETHEH JMHAMUKH BCE €llIe MOKa3bIBaeT
TPEHJ, CHUXKEHUS UUCIEHHOCTH J3TOW TIpynmel OTHL. BaxHO y4uTHIBaTH
HaOJo1aeMble TeHCHIUH IS TUIAHMPOBAHHST MEPONPUSTHI 110 MCIONIB30Ba-
HUIO U OXPaHE BOJOIUIABAIOIINX IITUI] B PETUOHE.

Hayunsrit pykoBoauTens — kaua. 0uoin. Hayk, goueHt U.I'. KopoOuisia
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JECHOE X035 CTBO, CAJIOBO-IIAPKOBOE
N JIAHAIMAPTHOE CTPOUTEJBCTBO

JUHAMUKA BOSHUKHOBEHUS 1 PACITPOCTPAHEHUSA
KPYITHOMACIHITABHBIX ITO’KAPOB B CUBUPCKHUX JIECAX
N NX INTPOIrHO3UPOBAHUE

M.A. AntyxoBa
Altuxoval999@inbox.ru

JlecHoli nokap — 3TO CTUXUIHOE, HEYIIPABJIIEMOE PAaCIPOCTPAHCHUE OTHSA
B jecy. [lo nanHpIM DenepaabHOTO areHTCTBA JIECHOIO XO3sHCTBa, 3a BpeMs
noxapoomnacHoro ce3oHa B 2020 r. o0mias miomans, IpoiIeHHas OTHEM B Jie-
cax, coctaBmia 9,1 MIIH ra, 4TO B OUepeIHOH pa3 IOKa3bIBAET, UYTO TEMY C JIeC-
HBIMH TI0’KapaMH HY»KHO HCCIIEJOBATh.

B Hacrosmiee Bpems MPOTHO3UPOBAHKE JIECHBIX MOXKAPOB AKTUBHO BEICT-
Csl, B TOM 4YHCJE, C MCIOJIB30BaHUEM MaTEeMaTHYECKUX MOZENEH W KOMIIbIO-
TEpHOH TeXHUKH. I3BECTHBI AECATKH MOJEINICH pacrpoCTpaHeHUs MOXKapa, 0C-
HOBaHHBIX Ha Pa3IM4YHbIX NOAX0Aax M MeToaax. CylIecTBYIOT Kak 3apy0ex-
Hbl€, TaK U OTEYECTBEHHbIE METOJMKH MPOTHO3a JIECHON MOYKapHOUM OIMacHOo-
cti. B mocnegrue roasl B Mupe HaOMIOJaeTcs POCT MOXApOB HA MPHPOJIHO-
ypOaHM3UPOBAHHOW TEPPUTOPHUH, B YACTHOCTH, B PE3yJIbTaTe IEepeHoca ropsi-
MUX U TIeronmx Jactull. [loHnMaHue TOro, Kak TICIONINE YacTHIBI 00pa3y-
10TCS BO ()pPOHTE NPHUPOJHOTO TOKapa M KakK BOCIUIAMEHSIOT IIOCTPOMKH B
cilydyae Tepexo/ia Ha JKHIIble TEPPUTOPHUH OYCHb Ba)KHO JUIS Pa3BUTHS HOBOTO
MIOKOJICHNSI MAaTEMaTHYeCKHX MOJIeNel, IMO3BOJIIOMNX YJIYUIIUTh IIPOTHO3
pacnpocTpaHeHus IPUPOAHBIX MOKapoB M WX mnocieacTBuid. OTCyTCTBHE KO-
JMYECTBEHHBIX JTAaHHBIX O MOpaKaroUMX (akTopax MpU KPYHMHOMACIITAOHBIX
MoXKapax JejlaeT HEBO3MOXKHBIM JlaJIbHEHINee Pa3BHTHE TaKMX MOJENeH, a
TaKXKe COBEpIICHCTBOBAaHHWE Mep M PEKOMEHAALMil JUIs mpoBeleHus Oonee
onepaTtuBHON U 3¢ (HeKTUBHOM pabOTHI 110 NPEIOTBPAIICHHUIO IT0KapOB.

B cBs3u ¢ 3THM Hama paboTa MOCBSIEHa H3YISHUIO MOPaXKAIOMHX (haKTo-
POB OT KPYITHOMACIITAaOHBIX MOXKapoB (Ha MPHMEpPE ISITHUCTHIX IT0XKAapoOB) H
MOJYYEeHNIO KOJMYECTBEHHBIX JAHHBIX O XapaKTePUCTHUKaX 4acTull (KOoJImde-
CTBO, TEMIIEpaTypa, TEOMETPHUIECKIE Pa3Mepbl, TPACKTOPHsI) MPHU MOJAEITHPO-
BaHMU T10’KapOB Pa3INYHON HHTEHCUBHOCTH B JJAOOPATOPHBIX YCIIOBHSIX.

Hayunslii pykoBoauTens — kana. ¢pus.-mart. Hayk J.I1. KaceiMos
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ITOYBOBEJIEHUE U 3KOJIOTI'UA I1IOYB

I'YMYCHOE COCTOSIHUE CEPBIX JIECHBIX ITOYB TOMb-
SINCKOI'O MEXKIYPEYbSI

C.H. PaxmarymimHa
svetik_98 76@bk.ru

Tepputopust ToMmp-SIHCKOro Mexnypedbsi OTHOCUTCA K SKOTOHY Taii-
ra/JIecocTenb, XapaKTEepU3yIOLIEMyCcsl pa3sHOOOpa3HeM SKOJOTMYECKHX YCIIO-
BUi{, 9TO MPUBOAUT K (POPMUPOBAHUIO TTOYB, CBOWCTBA KOTOPHIX U3MEHSIOTCS B
IIMPOKOM Juana3oHe. V3ydeHBl cepble JEeCHbIe MOYBBl HA MOHHTOPHUHTOBOMH
mromaake MMK3C CO PAH, pacnosnoxeHHOH B okpecTHOCTsAX mnocenka Ce-
MUJIYKKH, TJIe TIPOBOJSTCS TIOCTOSIHHOE HAOJIIOICHHE U CheMKa IoKa3aresel
TeMIIepaTyphl BO3yXa U IOYB B CE30HHOH MUHAMHUKE, a TaKXKe OICHKa U KO-
JIMYECTBEHHBIH y4eT MPOJYKTUBHOCTH (DPUTOIEHO30B. DTa TEPPHUTOPHS pac-
CMaTpHUBaeTCs KaK OJHAa U3 BO3MOMKHBIX CTaAMH CYKIIECCHOHHOW TUHAMUKU
KOPEHHBIX TEMHOXBOWHBIX JecoB 3amaaHoil Cubupu. OHa MpencTaBisieT Co-
0011 CIIO’KHYIO aHTPOIIOTEHHO NPEoOpa3oBaHHYIO JAHAMAPTHYIO CTPYKTYpY,
4acTh KOTOPOH HAXOIUTCS B CTaJMH €CTECTBEHHOTO BOCCTAHOBIICHHS.

CoJiep>kaHue U COCTaB I'yMyca ITOYB TECHO CBSI3aHBI C TeorpadMuecKuMH 1
OMOKJINMaTHYECKUMH YCIOBUSMH U ITOJBEP>KEHBI TPAHC(HOPMAIHAM B TIPOIIEC-
Ce UX HUCTOJIb30BaHMA. V3ydeHne ryMyCHOTO COCTOSIHUS CEpPhIX JIECHBIX ITOYB,
HaXOJAIINXCS Ha Pa3HBIX CTAAUAX CYKIIECCHOHHOW TUHAMUKH, SBIAETCS aKTy-
aIbHBIM Ha COBPEMEHHOM JTare pa3BUTHs 00IIecTBa.

M3yueHHble MOYBBI HOJ TPABSHUCTHIMU O€pe3HSKaMHU XapaKTepU3YIOTCS
CpeIHe- U TAXKEIOCYTITHMHUCTHIM TPaHyJIOMETPUYECKIM COCTaBOM, HEBBICOKUM
CoJIep>KaHHueM TOTJIOIIeHHBIX ocHOBaHMH (16-19 Mr-oks/100 T 1ouBskI), JOMH-
HuposanreM kaneius B [II1K, HackmenHOCTEI0 ocHOBaHUsAMH 75-90 %, cia-
GOKHCIION peakel ITOYBEHHOTO PacTBOpa.

I'ymycHOe cocTosiHME CephIX JIECHBIX TI0YB HA CTaJIMH €CTECTBEHHOT'O BOC-
CTAQHOBJICHHUS OLICHMBAETCS CPEIHHM YPOBHEM akKyMymsinuu rymyca (5 %),
BBICOKON W cpeaHeil creneHpio rymubpukamuu (monst [K 20-32 % ot Cgyy),
(yapBaTHO-TYMaTHBIM THUIIOM TyMmMyca B BepxHuX ropusontax (Crk:Chx =
1,06) u ¢ympBaTHBIM — B HIDKHUX, CPETHIMH M HU3KUMH YPOBHSIMH HAaKOILIE-
HUS OYpbIX M YEPHBIX T'YMHUHOBBIX KHCJIOT, CPEIHUMH U BEICOKUMH — IIPOYHO-
CBSI3aHHBIX C MHHEPAJIaMH TYMHHOBBIX KHCJIOT B CBOOOTHBIX (DYIIBBOKHCIIOT.

Hayuns1it pykoBouTems - KaHa. 6uoi. Hayk, gorert E.B. Kammac
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KPAOTYPBALIUU U UX BJIMSHUE HA ®OPMUPOBAHHUE
KPUOMETAMOP®HUYECKHUX ITOYB 3AITAJHOU CUBUPU

J. 1. XmomoBa
dasha.khloptsova@gmail.com

®dopmupoBaHue MOYBEHHOTO MOKpOBa ceBepa 3anaaHoid CudOupH B OrpoM-
HOM CTEINEHU CBSI3aHO C SIBICHUEM KPHOTEHE3a, SBIISIONIErocst 0COObIM (akTo-
pom nouBooOpazoBanus. BaxxHelel GpopmMoii BIUSHUS KpHOTE€HE3a Ha [TOYBHI
SIBJISIETCS KPHOTYPOAIIOHHBIN TPOIECC, CBA3aHHBIH C HapyIICHUEM TOPU30H-
TaJILHOTO IT0JI0KEHHS IOYBEHHBIX TOPU30HTOB MM MX YacTel B podue. s
MPOTEKaHUS 3TOT0 Mpolecca He0OX0ANMO U30BITOYHOE YBIIQXKHEHUE, HATMIHUC
MHOTOJIETHEH MEP3JIOTHl WK AJUTEIBHOTO CE30HHOTO NMPOMEP3AHUS, 4 TAKKE
HaJIM4Ke€ Pa3HULIBI B INIOTHOCTH FOPH30HTOB.

Lens paboThl: M3ydeHHE BIMSHUS KPHOTYpOaruii Ha GOpMHUPOBAHUE TOY-
BEHHOTO MPOodHIIs KpHoMeTpaMoppHuIecKux 1mouB 3amagaoi Cuoupmu.

IIpakTHyecku Bce MOYBBI TYHAPOBOW 30HBI B TOM MM MHOM CTENIECHU IIpe-
TepHesu mpouecc Kpuotypoauuu. [Ipn npoMep3aHuy U NPOTaMBaHUU TPYHTOB
IIPOUCXOAUT «IIEPEMEIINBAHUEY ITOYBEHHBIX T'OPU30HTOB, PE3YJIBTaTOM KOTO-
poro sBiIgeTCs MOsBIEHHE KpHOTypOupoBaHHOTo ropusonta CR u BuxpeBa-
TBIX MOp(oHOB. Bo3HMKaeT 3HauMTENbHAsT HEOJHOPOAHOCTH IHOYBEHHHOTO
npoduis. IHTEHCUBHOCTB M XapakTep MPOSIBICHUS IPOLIECCOB KPHOTYpOALIH
3aBHUCHUT OT MHOXKECTBa (DaKTOPOB, K KOTOPBIM OTHOCSTCS: TPaHyJIOMETpHUye-
CKH COCTaB, TUII MEP3JIOTHI, CTENEHb THAPOMOp(hU3Ma, TIOJIOKEHUE B penbede
u T.4. CTOUT TaKKe 3aMETHUTh, YTO B YCIOBUSX MEHAIOLIEHCA KIHMMaTHYECKON
00CTaHOBKM KpHOTypOammu OyayT cHOCOOCTBOBAThH IEPEPACIIPENEIICHUIO U
WU3MEHEHHIO 3aI1aCOB YIrIIEPOAa OPraHUYECKUX COCIMHEHUII.

KpunoTypOarmoHHble IpoIecchl MOTYT TPOSBIATHCS B BHIE BHYTPUIIOU-
BEHHBIX TypOanuii ¢ 06pa3oBaHHeM HEOJAHOPOIHOTO MOYBEHHOTO MaTepHana u
U3JIMBAaHUEM €r0 Ha MOBEPXHOCTb IIOUBBI, B PE3YJIBTATE KOTOPOI'O BO3HUKAIOT
CBOeOOpa3Hble MOYBBI MATEH. [IpuMepoM TakoW MOYBHI SIBISIETCS Tjee3eM
KPHOTYpOMpPOBaHHBIH, JUIICHHBIH OPTaHOTEHHOTO TOPU30HTA, MOSIBIISIONIETO-
CSl JIMIIb CO BPEMEHEM B BHJE CHENU(UIECKUX KOPOUEK WM MaJOMOIIHOTO
CJ10s1 MXOB, Pa3BUBA€TCS HA TUKCOTPOIIHOM, OIJIEEHHOM MHHEPAJIbHOM IOpHU-
30HTE TSKEJIO0I0 IPaHyJIOMETPUYECKOrO COCTaBA.

Hayunsiit pykoBoautens — accuctent 1.B. Kpuuxkos
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CEJBbCKOXO3AMCTBEHHAS BUOJIOT U

KAJINBPOBKA CEMSIH TOMATOB KOHHEHTPUPOBAHHBIMH
PACTBOPAMM NaCl

K.A. TTax
ksxxx17x@gmail.com

OnHUM M3 MapaMeTpoB OYAYIIETO YpOosKas SIBIISIETCS BCXOXKECTh CEMSH.
depmMepbl 1 OTOPOTHUKH IIPH BO3IENIBIBAHUU CEIbCKOX03IHCTBEHHBIX KYJIBTYP
YacTO HUCIOJB3YIOT CBOM CEMEHa, KOTOphIE, KaK IPaBUJIO, HE COOTBETCTBYIOT
I'OCTy, xak, 3agacTyio, ¥ ceMeHa, MPHOOpPETEHHbIE B TOPTOBBIX ceTax. Ilo-
3TOMy HaMH ObIa IpoBeAeHa paboTa MO MOMCKY CIoco0a yIydIIeHHs Kade-
CTBa IIOCEBHOT'O MaTepHaa IIyTeM KaJIMOPOBKH CEMSH.

OOBEKTOM HCCIICNOBAaHUI MOCIHYXWJIM ceMeHa Tomara Lycopersicon
esculentum Mill. copra «I'pynToBsiii ['prboBckuit 1180».

Kak m3BecTHO, OZJHUM U3 CIOCOOOB SBISIETCS pa3feleHUE CEMSH MO IIIOT-
HOCTH. J[s 3THX menell Mbl MCHOJIb30BalM KOHIIEHTPHPOBAHHBIE PACTBOPEI
xnopuctoro Hatpus (10-15 %). Vicionb3oBaHHe BBICOKMX KOHLIEHTPALUIA pac-
TBOpa O0YCJIOBJICHO CIIOCOOOM TOIYYCHUS CEMSH — B CeMECHHOU (HoHI 0TOu-
paroTCs ceMeHa ¢ M3Ha4albHO BBICOKOW TNIOTHOCTBIO.

[pu pasmenennu cemsiH KoHieHTpupoBanHbiM pactBopoM NaCl cemena,
BCIUIBIBILIME HA IOBEPXHOCTh M OCTaBIIMECS HA JTHE, aHAJM3MPOBAIM Ha BCXO-
JKECTh U CKOPOCTh POCTA Ha IEPBBIX 3Talax BEreTAIUH.

OmnpeneneHo, 4TO IOKa3aTellb BCXOXKECTH CEMSH, OCTaBIIMXCS Ha JIHE,
BBIIIIE, YeM y BCIUTBIBIIUX Ha 71 %, a 1o cpaBHEHUIO ¢ KOHTpoJeM — Ha 26 %.

OnHako, fanpHeiIIee BhIpAIlMBaHNEe PACTEHUH M3 3THX CEMSIH I10Ka3alo,
YTO OHM Pa3BHBAIOTCS 3HAYUTENHHO MEUICHHEE PACTEHHH, BBHIPAICHHBIX U3
KOHTPOJILHOM TPYIIITBI CEMSH.

Takum 00pa3oM, HECMOTpsSl HA 3aMETHOE YJYyYIIeHHE IOoKazaTeJaeld BCXO-
JKECTH B BOCBMH ITOBTOPHOCTSIX, METO/I KAJIMOPOBKHM CEMsIH KOHLIEHTPUPOBaH-
ueiMu pactBopamu NaCl (10-15 %) Henmb3st peKOMEHIOBATh LTSl HCIIOIB30Ba-
HUSL.

Hayunslit pykoBoaNTENs — KaHA. OWOJI. HAyK, CT. HAy4. COTPYIHHK, JOIEHT
IO0.B. Annpeena
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®U3NOJIOT A PACTEHUIA, BHOTEXHOJIOTUA 1
BUOUH®OPMATHUKA

BBIPAIIIUBAHUE KAPTO®EJISA COPTA JIYTOBCKOUI
CIIOCOBOM ADPOIIOHUKH

B.A. Maxkaposa
minzeziegel@mail.ru

KadecTBeHHBII MOCEBHOI MaTepuall ABISIETCS 3aJ0TOM BBICOKOM yposkaii-
HOCTH M KauecTBa IJIOAOB. 3a4acTyio JUIS MOJydYeHHsT MUKpPOKITyOHeH kapTo-
(enst UCNOJIB3yeTCs MaCCUBHBIN METO/ T'MIPOIIOHUKH (IPOTOYHEIN). A3pomno-
HHKa — 00JIee IPOTPECCHBHBIN METO/, €ro MPEHMYIIECTBO 3aKII0YACTCs B aK-
THUBHOM IOJ1aue MUTATENbHBIX BEHIECTB HA BCIO IOBEPXHOCTH KOPHEH, a Tarkke
Iydmei ux aspanuu. brnaromapst 3ToMy pacTeHHs pa3BHUBAIOT OOJBIIYI0 OHO-
Maccy KOpHEH, 4TO CIIOCOOCTBYET YBEINYEHHIO yPOXKaHHOCTH.

AJIaITHPOBaHHbIE K YCJIOBHSM €X Vitr0O MHKpOKJIOHBI KapTo(ens copTa
«JIyroBckoit» KyJIbTHBHPOBAIN Ha MOJEIBHONW a3pOINOHHOW YCTaHOBKE IIIO-
wagpo 0.4 M npu cBetonepuoae 14/10 4 u oceéménunoctu 4500 nk. [ns
oceenieHus ucnons3oBanu 2 ocserutens LED COB Full Spectrum 50 W ¢ yr-
nom paccenBanus 60 °. [TurarenbHblil pacTBOp, MOJIOBUHHYIO cpeny Mypacure-
Ckyra, moiaBajiy 4epe3 rOpU30HTAIBHO PACHOJIOKEHHBIE (POPCYHKHU C TIEpHO-
mquanocteio 10/100 ¢. J{iast npeoTBpaleHnsT pa3BUTH KOHTAMUHAIIMK rpubda-
MU " OaKTepUsIMH B ITUTATEIBHBIA PacTBOpP ObUT 0OaBJIEH Onompenapar aHTa-
TOHHCTHYECKUX MHUKpOOpraHu3smMoB Ha ocHoBe Bacillus subtilis B xoneunoii
KOHUEHTpaLuu 10° KOE/mu.

Habmonenns 3a pa3BuTHeM KOPHEBOW CHCTEMBI 9 BBICA)KEHHBIX PacTCHUI
npoBoawM B TedeHne 23 cyTtok. CpeaHecyTodHBIH NMPUPOCT IUTMHBI KOpPHEH
cocraBui 1.27 + 0,5 cm. Takkxe HaOMrOJaNICS 3HAYUTEIEHBIA IPUPOCT 3EIICHON
Macchel. B xoze skcnepuMeHTa 0TMEUCHO OTJIOKEHHE COJIeH Ha TOBEPXHOCTSIX
YCTaHOBKH.

Kpome Toro, BEISBIIEHO 3HAYMTEIHHOE PA3BUTHE IUICCHEBBIX TI'PHOOB U
MPOCTEHIINX Ha MOBEPXHOCTSIX KOpHEH pacteHmi. Takum oOpasom, s
YCIIEIIHOTO MPOAOIDKEHHS pabOoTHl HEOOXOAMMO PELINTh PAJ 33a74ad 10 co37a-
HUIO ¥ TOAJCPIKAHMIO aCENTUYECKUX YCIOBHH B IpoIlecce KyJIbTUBUPOBAHUS
U ONTHMHU3aLUH IUTATEIBHOTO PAacTBOPA.

Hayunslii pykoBoanTenb — Kauna. Ouoi. Hayk, foueHT J[.B. Anundepos
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HCCJIEJOBAHUE PABPABOTKHA MATEPUAJIA,
VBEJUYUBAIOIIETO YCTOWYUBOCTH PACTEHUM

E.[. Ky3pmeHko
edk10@tpu.ru

Jns mpoBeneHMsl SKcHepUMeEHTa ObUI BHIOpAaH OOBEKT MCCIEIOBAHUS:
KyJIBTYpHOE 3JIaKOBO€ pacTeHue — oBec OObIKHOBeHHbIH. Ilpu mposenenun
SKCHEpUMEHTa Ha HEr0 BO3AECHCTBOBAIM MArHUTHBIMU IOJISIMH, CO3JaHHBIMU
pa3pabaTbiBaeMbIM MatepuaioM. [IpeaMeToM HcClieoBaHUsl SBISUIOCH BITHS-
HHUE MarHUTHBIX IIOJIEH Ha cojepykaHue XJIOpo(MIIa B JHCTHAX MUCCICTyEMBIX
pactenmii. Llenpio paboThl sABIsIETCS pa3pabdOTKa MaTephala, MOBHIMIAIOIIETO
YCTOMYUBOCTb PACTEHHUU.

B skcnepuMenTe ObLTH MMOATOTOBIICHBI IMIECTh MOCEBOB. B MATH mMoceBOB
YCTaHOBUM HCTOYHUKH MOCTOSIHHOT'O MarHUTHOTO HOJIS — 3apaHee MOATrOTOB-
JICHHBIE m3Menus. JlaHHBIe U3MIENUs TOTOTaBIUBAIOTCSA U3 Pa3pabaTeiBaeMOro
marepuana. OIMH U3 TIOCEBOB C YCTaHOBJICHHBIM H37eineM, o0padaThiBaeTCs
pacTBOpoM cBHHIIA, npeBsiaronmmM I1JIK B mouse atoro meramia B 10 pas.
[IlecToil moceB sABIsETCA KOHTPOJBHBIM U BBHIPAIIMBAcTCS B CTaHIAPTHBIX
ycnoBusix. KonudecTBo cemsiH [uist moceBoB Oepercst mo 50 mT. DKCIIepUMEHT
NpOJIOJDKAJICS B TE€UEHHE JBYX Heglenb. s onpeneneHus KoaudectBa GoTo-
CHHTETHYECKUX MUTMEHTOB HCIOIB30Batics nmpudop KOK-3.

B pesynbraTte ucciemoBaHus OBLIM YCTAHOBJICHBI CIICAYIOIINE 3aBHCAMO-
ctu. [Ipn 06paboTke ceMsH MarHUTHBIM TI0JIEM, CO3/IaBacMbIM pa3padaTbiBac-
MBIM MaTepHAJIOM BCXOXECTh YBEIMUUBACTCS, TIPH ITOM COOIIOIAETCS TIPSAMO-
MPOMOPLMOHANIbHAS 3aBUCUMOCTb MEXKIY BEIMYMHOM MArHUTHOTO MOJS U
BCXOKeCThI0. [Ipy ycTaHOBKE B MOCEBBI U3JEJIHUNA, H3TOTOBIEHHBIX U3 MaTepu-
aja ¢ MaJIbIM 10 BETMYMHE MarHUTHBIM II0JIEM B TE€UCHHE NEPBOIl HEAETH MPo-
HCXOJIUT Pe3KOoe yBEeJIMYEHHUE JTMHBI TOOETOB U YBETHUEHHE KOJIHYECTBa XJI0-
podmia B TUCThIX pacTeHui. [Ipy yBennueHny 3HaYeHUil MAarHUTHOTO TOJIS,
pa3pabaTbiBa€MOro MaTepHaia, poCT PACTECHUI YCKOPSIeTCS MEHee BBIPaKEHO,
IIPH 3TOM CO BTOPOW HENENH IKCIIEPHMEHTa HAOII0MaeTCsl YBEINICHNE KOTH-
4yecTBa XJjopoduiuia.

HayLIHLIC PYKOBOJUTEIN — KaH/l. TEXH. HAYK, YUYUTCIIb XUMUU BBICIIIEH Ka-

teropun MBOY Jluneit npu TITY H.T Ycosa; cr. npenoxasarens HU TITY
10.A. Muposoit
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BJUSHUE CAJUITNJIOBOMN KMCJOTHI HA TEPEKUCHOE
OKHCJIEHUE JIMITAJIOB B KJIETOYHOM KYJIbTYPE SAUSSUREA
ORGAADAYI IN VITRO

J[.A. MaTBelikuHa
dasha.matveykina@mail.ru

Canununoast kuciota (CK) siBnsercss putoropMoHoM (eHOIBHOM MpHUPO-
JIbl, Y9aCTBYIOIMM B PETYJISALUH POCTa U YCTOHYMBOCTH PACTeHUH K OHOTHYE-
CKUM M abuortmyeckuM ¢akropam. EnunHuunbl cBenenus o neiictBun CK Ha
MPOLIECCHl B KJICTOYHON KyJIbType pacTeHHWi. B CBS3M ¢ 3THM LENbIO HAIINX
uccienoBannii 010 m3ydeHue BiusiHUA CK Ha OKHCIMTENBHBIA CTATYyC Kie-
TOK KaJUTyCHOM KynbTyphl Saussurea orgaadayi V. Khan. and Krasnob. in
Vitro. OGBEKTOM HCCIEeIOBaHUS CIY)XHIa KaJUTyCHas KyJIbTypa, MOJydeHHAs
W3 THIIOKOTWJIEH MPOPOCTKOB MHOTOJIETHETO PACTCHHUS TOPBKYIIN Opraajai
ceM. Asteracea, XapaKTE€pU3YIOLMIETOCs MHUPOKHM CIIEKTPOM BTOPHYHBIX METa-
OOJIMTOB M MMEIOIIEro BakHOe (hapMakoJorMueckoe 3HaueHue. B mporecce
SKCIICPUMEHTA TPOBOIMIN CYOKYJIBTHBHUPOBaHME KICTOK Kautyca Ha 100 %
nutaTtensHoit cpene Mypacure u Ckyra (MC), comepxkameit 2.4J1 u 6-BAIl,
6e3 (koHTpOosb) U ¢ nobasieHuem 0,1 MmxM CK (ombiT). Kammyc xynsTuBUpO-
Baiu B TeMHOTe mpu BiaaxkHoctd 60—70 % u temneparype Bo3myxa 20-23°C.
AHanu3upoBalll TUHAMHUKY WHTEHCHBHOCTH HEPEKHCHOTO OKUCICHHMS JINIH-
noB (ITOJI) memOpaH 1o coep)kaHWI0 MaJOHOBOTO JWAbACTHAA Yepe3 Kax-
Jible 7 CYTOK.

B mpornecce pocra kautycHOH KynbTypsl Ha cpene MC nponcxonuio yse-
muuenre uHTeHcuBHocTH [10JI ¢ mocienyomum ero TopMokeHueM mnocie 21
cytok. Bozneiicteue CK nposiBuiocs B 0ojiee paHHEM yBEINYEHHN WHTEHCHB-
HoctH I1OJI, HO Goiee akKTMBHOM ero cHibkeHHH nocie 14 cyrtok. ITockonbky
M3BECTHO, YTO B Ka4eCTBE MCTOYHMKA KHCIOPOJa B TEMHOTE CIYXKHT JIbIXaHHE
KJIETOK, TO HE HCKJIIOYEHO JeHCTBHE TOPMOHA HA MHTEHCHBHOCTBH 3TOTO NPO-
1ecca, KpoMe Toro, Bo3MokHo u jaelictBue CK Ha aHTHOKCUIAHTHBIE CHCTEMBI
KJIETOK.

Takum 00pa3oM, YCTaHOBIJIEHO, YTO MEXaHU3M JEHCTBHS TOPMOHA OBLI
CBS3aH C M3MEHEHHEM OKUCIUTEIBHOIO CTaTyca KIETOK KyJbTYphbl
S. orgaaday.

Hayunslii pykoBoanTens — O-p 0o, Hayk, npodeccop U.d. [NosoBarkas
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BJIMSTHUE 24-3IIMBPACCHHOJINJIA U 24-9IIMKACTACTEPOHA
HA JIMHAMUKY POCTA MUKPOKJIOHOB PACTEHU
KAPTO®EJISAA COPTA JJYTOBCKOM B KYJBTYPE IN VITRO

J.B. CymkoBa
dary.108@mail.ru

Kaptodens (Solanum tuberosum L.) — Bux MHOTONETHUX KITyOHEHOCHBIX
TPaBSIHUCTBIX pacTeHHH U3 pona Ilacnén cemeiictBa IlacnénoBele. OTa Kyib-
Typa OTJIMYAeTCsl EHHBIMH OBOLIHBIMH, TPOJOBOJBCTBEHHBIMH, KOPMOBBIMU
kauectBamu. KimyOHUM cozmepxar Kpaxmal, caxapa, OeJIKy, MUHEpAJIbHBIE COJIH,
Butamunsl: C, B1, B2, B6, PP, K, kapotun. fIBisifck cenbCKOX039HCTBEHHO-
3HAYUMOH KyJbTYpo#, KapTrodenb, Ha MPOTSHKEHHH UIUTENBHOTO IEpHOna
MOZIBEPTAETCsI CENICKTUBHOMY OTOODY.

Hama paborta nocesimieHa ouneHKe BIUSHUS (UTOTOPMOHOB OpacCHHOCTE-
POMIOB HA POCT M NMPOAYKTHBHOCTH pacTeHHi kaprodens. M3ydenwe mm-
TENIBHOTO JICUCTBHSI TOPMOHA HA THIIPONIOHHBIE KYJNBTYpPbI KapTodens 3aTpya-
HEHO U COINpPOBOXKJACTCSI PUCKAaMHM KOHTaMHUHAIMHM NAaTOTCHHBIMH MHKpPOOpTra-
HU3MaMH. B CBsI3M ¢ 3TMM, MBI OLCHUBAIM BIUsHUE 24-3nMOpaccuHONNAa U
24-snMKacTacTepoHa Ha AMHAMUKY POCTa MUKPOKJIOHOB KapToQesst B YCIIOBH-
sx in vitro. B kagecTBe 00BeKTa HCCIICIOBAHMSI HCIIOIB30BAIMCH 030POBIICH-
HBIE pacTeHUs-pereHepaHThl copTa JIyroBcKoH, moimydeHHble U3 OOKOBOM Me-
pHCTEMBI B YCIOBHSX iN Vitro. [IpoBeneHa OlleHKa CKOPOCTH Pa3BUTHS MHKpPO-
KJIOHOB pacTeHuil kaprodens Ha JakTOH- (24-3mMuOpaccHHONIMIA) M KETOH-
(24-smmkacTacTepoH) conepkammx OpaccHHOCTeponaax. B mpomecce pocra
pacTeHuil HaMH MPOBOAWIINCH U3MEPEHHs ToKa3arenei (JuimHa mobera u Kop-
Hl, KOJIMYECTBO JINCTHEB, CTEIICHb BETBUCTOCTH KOPHEH).

HccnenoBanus moka3aji, YTO WHTCHCHBHOCTh POCTa MHKPOKIOHOB Kap-
Toerns onmpenenaaack He TOJBKO KOHIEHTpanued, HO U XUMHUYECKOH CTPYyK-
Typoit ¢utoropmoHoB. [TokazaHo, YTO Ha IATHIE CYTKH Hadaylo pocrta 3aduk-
cupoBano y 72 % pacrenuii, momeméHHbIX B cpeny Ha 1 MM 24-
AMMUOPACCHUHONINAA, CXOTHBIN Pe3yIbTaT MOMy4YeH U I MUKPOKIOHOB, PacTy-
IIMX Ha MUTATEIbHOM cpene 0e3 mobarieHust ropmona — 72 %, B TO BpeMs Kak
nob6asienue 1 MKM 24-snmMkacracTepoHa B Cpelly CTUMYJIMPOBAIO HAYAIO PO-
cray 95 % pacrenuii.

Pabora moxnep:xana rpaatoMm PODU Ne 20-34-90094.

Hayunsie pykoBomurenn — poueHtr M.B. EdumoBa, Mi.Hayd.cOTpyAHUK
O.K. Mypraun

47



OU3NO0JIOTI'UA YEJTOBEKA U ’)KUBOTHbIX.
BUOPU3UKA

HCIBITAHUS CEPALIA HA ITPOTS)KEHUMU 120 JIET: OT
A.AKYJABKO 10 HAIIUX JTHEM

A.M. Konmakosa, A.B. CamapuieBa
kolmarisha2706@gmail.com

Hama pabora mocBsimeHa H3y4eHUIO MCTOPWUHU HCCICIOBAaHUI cepiala Ha
npoTsokeHun 120 et co AHSA MepBOro OKHUBIICHHS YeloBedeckoro cepama. OT-
KPBITHE COBEPINMI HAIIl COOTEUECTBEHHUK Anekceii Anexcanaposud Kymsioko.
B 1946 r. Bnagumup IletpoBruy JIeMUXO0B yCHEIIHO MPOBEJ TPAHCIUIAHTALUIO
JIONIOJTHUTENBHOTO cepaua codake. Ero yuenuk Kpuctuan BapHapn, BrepBbie
MIPOBEJI YCTICHIHYIO Mepecasiky cepilla YelOBEeKY, U MOJO0XKII Hauyauao PeBOJIIO-
MK B cdepe TPaHCIUIAHTOJIOTHU M KapAHOXUPYPrur. OuepeHbIM POPHIBOM
cTaJla ycrenrHas nepecajka cep/ia 4eloBeKy oT CBUHbU B 2022 T.

Anexceit Anexcanoposuy Kynisaoko — pyccKuil (pU3HOJIOT, KOTOPBINA 2 aBry-
cta 1902 r. BuepBble B MUpPe 0KMBHIJ deloBedeckoe cepare ciycTs 20 yacoB
nocie cMepT pederka. B utome 1902 r. eMy yaanock BOCCTAHOBHUTDH CEepAIIC-
Oouenue kpoimka. [locnenyromue uccieaoBaHus OBLTH HAIPaBICHB Ha BO300-
HOBJICHHE IESTENHHOCTH CEpAlla YelOBEeKa, YMEpIIero eCTECTBEeHHOW cMep-
Th10. Tak, B aBrycre 1902 r., Anekcero AjeKCaHIPOBUYY BIIEPBBIE yJANIOCh
B0O300HOBHUTH JCATEILHOCTE CEPAIa 3-X MECSIIHOTO peOeHKa, H30IHPOBAHHOTO
ciycTs 20 yacoB mocje CMEepPTH, HACTYIUBIIEH OT BOCHANEHUS Jerkux. [1ynb-
caiusi cep/iia coxpassiiack 6onee 1 gaca.

B 1946 r. coBerckuii yueHvlit Bradumup [lemposuu Jlemuxog yCHENTHO
MPOBEJI NEpecagKy AOTMONHUTEIBFHOTO CepAlla B TPYAHYIO IOJIOCTH COOaKH.
JBaxnabl B 60-x rogax k JlemMHxoBYy mpue3kand Ha CTaXUPOBKY Kpucmuan
bapuapo — roxxHOaAPPUKAHCKUI KapIUOXUPYPT, KOTOphid 3 nexadps 1967 r.
CTaJl 3HAMEHUT Ha BEChb MUP, OCYLIECTBUB IIEPBYIO B MHUpE MEPECaaKy cepAaua
YENIOBEKY.

BaxxHo oT™MeTuTh, uTo HccnenoBanus A.A. KynsOKo 1o 0XHBICHHIO Cep-
I[a ¥ APYTUX OPraHOB BHECIIM CYLIECTBEHHBIN BKJIaJ B Pa3BUTHE MUPOBON Me-
JUIIMHBL 1 HAYKH.

HayuHbIii pyKoBOANTENs — KaHI. OMOJ. HAayK, JHOIEHT Ka(eapbl HOpMab-
HoW pusuonorun Cu6I' MY B.b. Crynaunkuit
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MEXAHWU3M AHTUTUIIEPTEH3UBHOI'O JEHCTBUS HOBBIX
MPOU3BOJHBIX UHI0JI-3-YKCYCHOM KHUCJIOTBI

A. Aammdeposa
ancanyaé@yandex.ru

AprepuainbHyo runepToHuto (Al') oTHOCIT K BaKHEHIINM (hakTopam pHc-
Ka pa3BUTHUSI TAaKUX CEPJEYHO-COCYAUCTHIX 3a00JeBaHMN Kak MH(PApPKT MHUO-
KapJa, UHCYJbT, HIlleMHudyeckas 00Je3Hb Cep/lla, XpOHHUEeCcKas cepledHas He-
JIOCTaTOYHOCTh. PeHMH-aHTMOTEeH3UH-albaocTepoHoBas cucrtema (PAAC)
MMEeT UCKIIOUNTEIbHOE 3HaUCHUE B PETYISIMHA MHOTHX MTapaMeTPOB cepred-
HO-COCYIHCTOH CHCTEMBI, BKJIIOYas IMOJJAEpXKaHHE apTepHaIbHOTO MABICHUS
(AJl). Haubonee KIMHUYECKH 3HAYMMBIM OHOJIOTMYECKHA AKTUBHBIM TEHTH-
oM, kKoTopsiit pon3BoauT PAAC, cunraetcs anrnoreHsuH 1l (AT). Onna u3
CXeM aHTUTHUIEPTEH3UBHOM TEpaluy 3aKI0YacTCsl B CHIDKCHHH aKTHBHOCTH
PAAC, uro moxet ObITh 0becrieueHo Omokanoir AT, perenTopos.

B paGote ucciaenoBaH MeXaHH3M aHTUTHIEPTEH3UBHOTO JEHCTBUS MPOM3-
BOJHBIX HHN0JI-3-yKcycHOW kucnotel (coenuHenue llI; coenunenue IV) Ha
KpbIcax-camuax Wistar (n=12). B kauecTBe mpenapara cpaBHEHHsI UCIIOIb30-
Banu jo3apTaH. Mccnenyemble coelMHEHNs BBOAMIN BHYTPUBEHHO B 00BEMe
100 mxia: AT B mo3e 120 ur/kr; coemunenue IIl — 5 mr/kr, coenunenune IV —
0,5 mr/kr, mo3aprad — 20 Mr/xT.

B xozme skcriepuMeHTa ObUIO yCcTaHOBIICHO, 4TO mepBoe BBeaeHne AT co-
mpoBOXAaeTcst KpaTkoBpeMeHHBIM (60—100 c) Bo3pacTaHHEM CpEeIHEro apTe-
puamsHoro maenerus (CpA/l) ma 23+2 mm pt.cT. Jlo3apTaH mpu BHYTPHUBECH-
HoM BBezieHuu cHwkan CpAJl no 77+3 mm pt.ct. [lpyu BHYTpHMBEHHOM BBEIE-
Hun coequrenus [l mabmonanoce camkerne CpA/l mo 63+8 mm pr.ct. Ilpu
noTopHOM BBefeHMH AT B nmanHbIX ycnmoBuax CpA[Jl coctaBuio 75+8 MM
pt.ct. 3nauenust CpA/l nocie BBenenus coenuueHus 1V cocrasmio 4143 mMm
pT.cT. CTatuctruecku 3HaunMoro casura CpA/l mocie HOBTOPHOTO BBEACHUS
AT He HaOmOgaIOCh.

Takum o6pazom, coequnenust |1 u IV obnanaroT BeIpak€HHBIM THUIIOTCH-
3UBHBIM 3()(EeKTOM U 0CIabIIAI0T TUIIepTEeH3UBHEBIN 3 ekt anrnorensuna II,
YTO yKa3bIBa€T HA MX CHOCOOHOCTh B3aMMOJAEHCTBOBAThH C PEIENTOPAMH MOJ-
tuma ATj.

Hayunslii pykoBoanuTenb — Kana. Onoi. Hayk, goueHT E.JO. denopynesa
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MOBEJEHYECKASI AKTUBHOCTH KPBIC C HU3KOM
PEAKTUBHOCTBIO IIEHTPAJIbHOI HEPBHOM CUCTEMBI
MOCJIE CBETOBOM JENNPUBAIIMA U ®PU3NUYECKON HATPY3KH

E.A. BricoTuna
lizatostudy@gmail.com

st pazpaboTku 3¢ heKTHBHON NPO(UITAKTHKE U KOPPEKLIUH TIepeyTOMIIe-
HHS, BOSHUKAIOIIETO Y JIIO/ICH B CIOXKHBIX YCJIOBHUSX JAEATEIBHOCTH, HEOOXO-
MO YYUTHIBATh pa3iMyHble (HU3HOJOTMYECKUE M IICUXOIMOIMOHATIbHBIC
0COOCHHOCTH YEJIOBEKa, B YACTHOCTH THUII PEaKTUBHOCTH LIEHTPAJIHHOW HEPB-
HOHM cucTeMbl. Llenpo uccinenoBanus IBISUIOCH N3yYCHNE MOBEACHUCCKOM aK-
THUBHOCTH KpBIC C HU3KOH peakTHBHOCTHIO [IHC B «OTKpBITOM moJie» mocie
CBETOBOI1 AETIPUBAIMU U (PU3UUECKOTO IIEPECYTOMIICHUSL.

OKCHEeprMEHT MPOBOAWIN BECHOH Ha 36 IOJIOBO3PENBIX KpbICax-caMIiax
nopoasl Wistar ¢ Hu3ko# peaktuBHOCThIO [THC. @opmupoBanu 4 rpymisl: wH-
TaKTHasl, OMbITHAs | (CBETOBas JAempuBaIus), OnbITHAS 2 ((hU3KMUECKas HATPY3-
Ka) ¥ ombITHast 3 (cBeToBas AenpuBauus W (usuueckas Harpyska). [ns uH-
JTYKIUU TeCUHXPOHO3a JKUBOTHBIX B TeueHHe 10 CyTOk cofepiaid B MOJTHOM
3areMHeHnd 1pu 2-3 LX. Monenbio ¢pu3ndeckoro nepeyTomiieHus: BbIOpaHa
METOAMKA MPHHYAUTEIBHOTO IJIABAHUSA KPBIC 71O MOJHOTO YTOMJIEHHS C TPY-
3oM. [Tocire Bcex MaHUITY SN )KUBOTHBIX TECTUPOBAIN B «OTKPBITOM II0JIEY.
CraTUCTHYECKUH aHalM3 TOJYYCHHBIX JAHHBIX MPOW3BOJIIIM C ITIOMOIIBIO
nporpammHoro makera Statsoft Statistica 8.0.

Y KHMBOTHBIX TOCJIE OJJHOKOMIIOHEHTHOTO CTpecca (CBETOBOM AENpUBALNU
WM (pU3NUECKOi Harpy3Kkd) He IPOUCXOAMIO N3MEHEHHs MOBEIEHUECKHUX pe-
akui. [Ipy KOMIZIEKCHOM BO3JEHCTBHHU 3THX (PaKTOPOB Y KPBIC YBEINYHBA-
JIach MacCUBHO-OOOPOHUTENbHAST KOMIIOHEHTA MOBEJICHUS, YTO BBIPAXKAIOCh B
3HAYMMOM YBEJIMYEHHH aKTOB Ae(eKalnii, OTHOCUTEIbHO TIPYIIl CPaBHEHHMSI.
IToBbIIeHHOE KOJIMYECTBO YPOBHS AeeKaluil JOMOIHUTEIEHO MOXKET yKa3bl-
BaTh Ha PEakIUH TPEBOTH, OECIIOKOICTBA U CTpaxa.

Hayunble pykoBozutenu — Mi. Hayd. coTpyaHuk Tomckoro HUHNKu®

OI'BY ®HKI[ MPuK ®MBA Poccun A. B. I[Ipokonosa; a-p Ouon. Hayk,
npodeccop T. A. 3amomuHa
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BJIMSTHUE ITIPOU3BOJHOI'O HH/0JI-3-YKCYCHOM KMCJIOTBI
HA COKPATUTEJIbHYIO ®YHKIIMIO CEPJILA ¥V KPBIC
C APTEPUAJIBHOMN T'MNEPTEH3UEN

IO.A. 3nakoBa
yuliaznakova@yandex.ru

AHIMOTEH3MHOBBIE perenTophl noaruna AT; sBistoTCS OAHON M3 HauOo-
Jiee TEepCHEeKTUBHBIX «OMOMHIIEHEI», (hapMaKoJIOrHieckoe BO3JEHCTBHE Ha
KOTOPYIO MO3BOJIUT pa3pabarbiBaTh AP PEeKTUBHBIE aHTHUTHIIEPTEH3UBHBIE IIPeE-
napatbl. [ HEKOTOPBIX MPOWM3BOAHBIX HHION-3-yKCYCHOH KHCIOTHI ObLIa
JIOKa3aHa CHOCOOHOCTH CBs3BIBAThCS ¢ AT; perenTopoM M CHHXKATh apTepH-
aIbHOE JaBJIEHHE Yy KpbIC. Llenbio paboThl SABIAETCS HCCIECNOBAHUS BIHSIHUC
KypCOBOTO BBE/ICHHS IPOU3BOIHOTO HHJON-3-YKCYCHON KHUCIIOTHI HA COKPATH-
TeNbHYI0 QyHKIWIO cepana y kpeic muaun SHR.

OKCHEpUMEHTHI NMPOBEAEHBI Ha 14 KpbIcax CO CIIOHTAHHOHM apTepHalIbHOM
runeprensucit (muaus SHR, spontanecously hypertensive rats). I[IpoussomHoe
MH0J1-3-yKkcycHO kucnoThl (IIpenaparl) BBomuau B 103€ 1 MI/Kr BHYTpHXKe-
JYZOYHO €XEeTHEBHO B TedeHUH 6 Henenb. [lokazaTenu cOKpaTHUTEIbHOU
(yHKIMH ceplila ONpeAeNsuIn 110 JUHAMMKE JIaBJICHHS B JICBOM JKEIYIO0UYKE Y
HApKOTH3MPOBAHHBIX JXMBOTHBIX C HCIIOJb30BAaHUEM BBICOKOCKOPOCTHOM CH-
cTeMbl cOopa u oOpabotkm manHbeix MP150 m mporpamMmmHOrO obecriedeHUs
«AcgKnowledge 4.2 for MP150».

UYepes 6 Henenb nocne Kypcosoro BeefeHus [Ipemaparl y kpbic ¢ apTepu-
JIBHOI TUIepTeH3uel MaKCUMaJIbHOE JABJICHHE B JIEBOM JKEIYAOUYKE Cepala
coctaBuwio 125+14 MM PT.CT., 4YTO CTATUCTUYECKU 3HAUMMO HUXKE, YEM B KOH-
TpOJIbHOM rpynmne. CTaTUCTUYECKH 3HAYMMBIX PAa3IIMINi MEXIY TPYIION KOH-
TPOJISL M TPYIIOH KHUBOTHBIX, TOJIy4aBIIMX Iperapar B TaKUX IMOKa3aTelsix
KaK KOHEYHOE JUACTOJIMYECKOE JABJICHHUE B JIEBOM JKEIIyI0UKE CEp/Ia, HHIEKC
COKPAaTUMOCTH JIEBOTO JKEJyJI0YKa, MAaKCHMAJIbHYI0 CKOPOCTh HapacTaHUs
JIABJICHUS] BO BPEMSI CHCTOJIbI, MAKCUMaJIbHYI0 CKOPOCTh YMEHBLICHUs JaBlie-
HHSI BO BPEMsI JIMaCTOJIbl M Y4acTOTa CEePJAEYHBbIX COKPAIICHHH HE BBISBICHO.
IMony4eHHbIe JaHHBIE MOKa3bIBaIOT, 4To Ilpemnapar]l CHMXaeT apTepHanbHOE
JIaBJICHUE 32 CUET CHIDKCHHUS TOHYCA COCYJIOB U HE OKa3bIBAeT BIIMSHUS Ha CO-
KpaTUTEJIBHYIO (QYHKIMIO Cep/la.

Hayunslit pykoBonutens — cT. npenogasarens H.H. Kysmunos
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YIIPABJIEHUE IMTPOJIU®EPAIIMENA KJIETOK KOCTHOT'O MO3T'A
MHNOCPEJCTBOM HAHOCEKYH/JIHOI'O UMITIYJIBCHO
HNEPUOJUYECKOT'O MUKPOBOJIHOBOT'O N3JIYUYEHUS

A.M. Kanutun
Sanche03@mail.ru

B HacTosiiee BpeMst akTHBHO M3Yy4aeTcsi MposMQepaTUBHbBIA OTEHIMAT 1
pereHepaTHBHBIE CIIOCOOHOCTH CTBOJIOBBIX KIIETOK, KOTOPHIE IPUMEHSIIOTCS B
Kypcax KJICTOYHOM Tepanuu AJs JeUeHUs U KOPPEKIUH Pa3lIudHbIX MaTONOTH-
YEeCKHUX COCTOSIHUHM. OJHUM M3 BapHAaHTOB PETYISLIH KICTOYHONW aKTHBHOCTH
1 nponudepanuy IBIsIETCS BO3ICHCTBHE UMITYJIECHO-TIEPHOMIECKUM MHUKPO-
BOJIHOBBIM H3JIy4CHHEM Ha KYJIBTYPBHI CTBOJIOBBIX KJIETOK. Llesp paboThl: ome-
HHUTBH NPOJU(EPATUBHYIO aKTHBHOCTh KJIETOK KOCTHOTO MO3Tra KpPBICHI TTOCTE
00JTydeHHUS HMITYJIECHO-TIEPHOANIECKOT0 MUKPOBOIHOBOTO M3ITyUCHHS.

OKCHEepUMEHT BBINONHIN Ha 18 KyJIbTypax KIETOK, BBIICICHHBIX 13 Oen-
PEHHOH KocTH JilabopaTopHbIX Kpbic «Wistar» OOLICIPUHITHIM CTaHAAPTHBIM
MmetosioM. O0ydeHUe KyJIbTYPhl IPOBOAMIN B KyJIbTypaIbHbIX (hIIaKOHAX MO
BO3JICHCTBIEM MUKOBOI INIOTHOCTHIO NOTOKA MomHOCThIO 140 B1/cm?. KiteTku
o0nydanu ogHOoKparHo, 4000, 1000, 500, 100, 50 ummyascamu UIIMU (Hecy-
mas yactora reHeparopa cocrasisuia 10 I'T'm) ¢ yacToTaMu MOBTOPEHHS UM-
nynbcoB 13 I'u. KoHTponpHyI0 rpyIniy KJIETOK HE MOABEPrald BO3JEHCTBHIO.

IToxazano, uto Bo3aeiicTBue 4000 UMIYIBCOB YCHIIMBACT MpoiHdepaTrB-
HYIO aKTUBHOCTb, O Y€M FOBOPHUT CTaTUCTHYECKH 3HAYMMOE yBEINYEHHE Ynciia
KJIETOK Ha YEeTBEPTHIE CYTKU IO OTHOLICHHUIO K YHCIY KJIETOK 10 OOIydeHus.
Bosneiicteue 100 u 50 umIryiscaMu JOCTOBEPHO YCHIIMBAeT MPOIUQepaTHB-
HYIO aKTHBHOCTH KJIETOK Y)K€ Ha TEepBBbIC M YETBEpPTHIE CYTKHU IIOCiie oOiyde-
HUS TI0 OTHOMIICHHIO K KOHTPOJIIO U K YHCIY KJIETOK a0 oburyueHus. Bozgeii-
ctBue 500 u 1000 UMy nbCOB HE BBI3BIBAIO CTATUCTHUYECKU 3HAYUMOTO M3Me-
HEHUs! posiudepanum KIeToK.

Hay4nbie pykoBoauTenn — KaHA. OMOJ. HayK, HAY4.COTPYAHHK TOMCKOTO

HUNKu® OPTBY ®HKI[ MPuK ®MBA Poccun, aoneHt A.A. ['ocTioxuHa;
J-p. 6uon. Hayk, npodeccop M.A. bonbmakos
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BUOJIOT'MYECKHUE DOPEKTHI KOMIIO3UTHBIX UMIIJIAHTOB,
NMPEAHA3HAYEHHBIX JJIs1 PEKOHCTPYKTHUBHO-
MJIACTUYECKHX ONEPAIIANA B OHKOJIOT UM

E.M. MuxaiinoBa
ekaterinamikhailova01l@mail.ru

Omnkonornyeckue 3a00J1eBaHusl SBISIFOTCS. BTOPOW 10 PacIpOCTPaHEHHOCTH
IPUYMHON cMepTH BO BceM Mupe. OAHUM U3 OCHOBOIOJAralolUX METOAOB
JICUCHUA OHKOJIOT'MYCCKUX 3a6OHeBaHI/II\/II ABJIACTCA XUPYPTHUUYCCKOC BMCIIa-
TENBCTBO, B XOA€ KOTOPOTO BPAadM MAKCHMAJBHO CTPEMATCS K OCYIIECTBIE-
HHUIO OpPraHOCOXpaHAOMMX omnepanuil. [lo3ToMy Ipu pEeKOHCTPYKTHBHO-
TUTACTUYECKHX OIepalnsiX KOCTEH, Iocie yAaleHUs U3 HUX OIyXOJEBOTO Oda-
ra, HeOOXOJMMO HCIONb30BaTh UMIUIAHTATHI, CHOCOOHBI 3aMECTHTh COOCTBEH-
HYIO TKaHb. B 3TOi CBSI3M aKTyaJbHBIM SBISIOTCS MCCIIEIOBAHMSA, IIOCBAIICH-
HBIC N3yUYCHUIO OMOJIOTHYECKUX CBOWCTB MMILUTAHTOB C PAa3HBIMH MOKPBITHAMH.

B kauectBe m3yueHus 6HOJIOTHYECKHUX d(P(PEKTOB KOMIIO3UTHBIX MUMILIAH-
TOB Hcnonb3oBanu ckaddonapl 3 nonumornouHoi kucnotel (PLLA). IMonu-
MOJIOYHAst KMCJIOTa — 3TO YacTO MCIOJIb3yeMblil B MeqUIMHE OHOpasiaraeMblii
MOJIMMEp UIS IPOU3BOJICTBA PACCACHIBAIOIIMXCA IIBOB, KJIUIC, IUIACTHH, BHH-
TOB H HOKpBITI/Iﬁ JJI1 UMIIJIAHTOB, BCJIICACTBUC €TI0 OMOCOBMECTUMOCTH U
ynoOCTBa TPH IIPOM3BOACTBE MEAMIMHCKHX MaTepuanoB. OmHako AelcTBHe
TIOJIMMOJIOYHOH KHCIIOTHI HEJOCTATOYHO M3YYCHO B OTHOIIEHWH Hpoiudepa-
MM W >KU3HECIIOCOOHOCTH OITyXOJICBBIX KieToK. Llenbio Hacrosmiedt paboTsl
ObUTO0 M3ydeHHE NPONU(PEPATHBHBIX W AATE3MBHBIX CBOWCTB KOMITO3HUTHBIX
MMIIIAHTOB U3 OJMMOJIOYHOHN KHCIIOTHI.

Pabora Ob1a mpoBeneHa Ha KynbType kietok tuHnd HOS. OneHky Tokcu-
YEeCKOro JercTBHsl 00pa3IoB Ha KJIETKH OlleHHWBaiu ¢ momombio MTT-tecta
Ha 1, 3, 5 cyrku. O1eHKY KJIETOYHON aJre3uu MPOBOAMIN METOA0M (uryopec-
[IEHTHOW MHKPOCKOIIUH KJIETOK HEMOCPEACTBEHHO Ha MCCIEIyeMBIX oOpa3iax
Ha 1 u 5 cyTku.

ITo pesynpTaTtam McciaeI0BaHNSA MOXKEM CIENATh BEIBOJ O TOM, YTO JaHHEBIE
00pasiibl He OKa3bIBAIOT TOKCHYECKOTO JIEUCTBUS Ha KIETKH. Takke aare3ui-
HbIE CBOMCTBA KIJIETOK Ha cka(doygax U3 MOJMMOJIOYHOW KHCIOTHI HE CHH-
»arorcsl. JlaHHOe IOKPBITHE CIIOCOOCTBYET CHETIIEHHIO U POCTY KIIETOK.

Hayunsle pykoBoauTenu: a-p 6uoi. Hayk, npodeccop M.A. Boisbiakos;
KaHJ 0o Hayk, c.H.c., HUU onkonornu THUMI] PAH M.A. Bynnakos
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MOCJIEACTBUS HAPYIIEHUSA PABOTbI
I'EHA CNTN 6 HA PA3BBUTHE MO3I'A

B.C. Huxkurun
vadim-nikitin2100@mail.ru

K nHacrodmieMy BpeMEHH HAKOIUIEH DPAJ KIMHUYECKHX JAHHBIX O CBA3U
MEX1y MyTaluel reHa, koaupymomero 6ei1ok kontakTuH 6 (CNTN6), u nosis-
JIeHUEeM 3a00JICBaHUi, CBSI3aHHBIX C HAPYLICHHEM Pa3BUTHsI HEPBHOM CUCTEMBI
(ayTH3M, YMCTBEHHasi OTCTalOCTh, CHHIPOM JCNCIHH XPOMOCOMBI 3)
(Gandawijaya et al., 2021; Zuko et al., 2013; Kashevarova et al., 2014). Oxna-
KO TIATOJIOTHYECKHE MEXAaHU3Mbl BOSHUKHOBEHUS JTAaHHBIX 3a00JI€BaHUM, OIO-
cpeloBaHHBIC HeHcnpaBHOW paboroif rera CNTN6, cmabo m3zydeHsl. M3BecT-
HO, 4TO y MbImIeH ¢ nenerueit rerka CNTN6 Ha TKaHEBOM YpOBHE HAOIIOIAIOT-
Csl aHOMAJIMM Pa3BUTHSI MO3Ta: YCHWJICHHBIH aIrlonTo3, JE30pPUCHTAINS ICHIPH-
TOB U HApYILIEHUE UX BETBIEHUs, cHIbKeHHe uncaa [TAMKepruueckux Heiipo-
HOB U TJIyTaMaTEePrHUeCKHUX CHHAICOB, HU3MCHEHHE YHCJIAa TPOEKIIMOHHBIX
Heiiponor (Sakurai et al., 2009; Ye et al., 2008; Sakurai et al., 2010). Benok
CNTNG6 criocoben kak K CNTN6-CNTN6 B3auMoaelCTBUAM, TaKk M K B3aHMO-
JICUCTBHSM C Apyroi moiekysnoi aaresun Chl npu popMupoBaHUN KOHTAKTOB
mexay HepBHbiME kieTkamu (Ye et al., 2008). beinox CNTN6 B3aumMojeii-
crByer ¢ PTPRG-alpha—pernentopoM, KOTOPbIi y4acTBYeT B Pa3sBUTHH allH-
KaJIBHBIX JICHAPUTOB, a Takxke ¢ Notch, perynupys pasBUTHE OJINTOCHIPOIIH-
toB (Ye et al., 2008., Cui et al., 2004). B3aumogeiicteust CNTN6 ¢ Lphnl mo-
IYT peryiupoBath MOP(OJOTHIO W BBDKHBaeMOCTh HelpoHoB (Zuko et al.,
2016a). Ilenp wcciaeqoBaHusl — aHAIM3 M3MEHCHHM MHMEIMHU3AIUN MBIIIEH ¢
nenenuein CNTNG.

Kpuocpess mprmeii-camiioB (n=3) c¢ aenenueit rera CNTNG6, mosryueHHBIX
¢ Unctutyre nmronorun u reHeTnku (HoBocuOMPCK) OBLTU OKpaIIeHBI JIOK-
cosieM ObIcTpbIM cHUM (JIDPB) [ OlleHKH MHUENMHU3AIMKA MO3Ta 110 CpaBHE-
HHIO ¢ KOHTPOJIbHBIMU Mblliamu C57BI (n=3). [IpeaBapuTenbHbIii aHaNIN3 cpe-
30B MMOKa3aJl CHIDKEHHE MUENMHU3anuu B corpus callosum u caudoputamen u
ee moBrImeHne B cerebellum y mermeit ¢ genernueirt rena CNTN6 mo cpaBHe-
HUIO C KOHTPOJIbHBIMH.

Hayunslii pykoBogurens — 1-p Onos. Hayk, 3aB. jjabopaTopuell HeiipooHo-

aorun TI'Y, npodeccop M.IO. XonaHoBud., Mil. Hayd. COTp. J1abOpaTOpUU
Helipoononorun TT'Y M.C. Kynabaesa
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SKCIPECCHSI Ca*-TPAHCIIOPTHPYIOIIAX BEJKOB ITPH
O®OPMHUPOBAHNU CAXAPHOI'O JUABETA B OKCIIEPUMEHTE

A.N. Copoxnna
sorokina.anastasia.igorevna@yandex.ru

[Ipu caxapunom auabere (CJ]) cepaeuHast Mbla, Kak U APYrHe OpraHbl
MOZIBEPraeTcsl MOBPEXKIAIOIIEMY BO3ACHCTBUIO, B PE3yJIbTaTe Yero CTpamaeT
cokpartutenbHas QyHKIMs cepaua. [Ipu 3ToM cuiaa COKpalleHHsl 3aBUCHT OT
KoIMYecTBa HOHOB Ca’’, oCTymalomero B capkomiasMy KapIHOMHOLHTOB.

Llenbi0 paGoTh GBLIO OMpPEaEIHTh cofepikanue Ca’ -TpaHCIOPTHPYIOMHIX
oemxoB (SERCA2a, CASQ2, RyR2) capkormia3MaTideckoro peTHuKyIyMa Kap-
JMOMHOLIUTOB KPBIC TP (POPMUPOBAHIH CAXAPHOTO AuabdeTa.

Matepuansl ¥ MeTombl. YpOBeHb 3KCHpeccHH Ca’'-TpaHCrOpTHPYHOMHIX
0eJKOB ONpenersuI B 00pa3nax MHOKapZa MOJOBO3PEIBIX CaMIIOB KPBIC JIH-
HuH Wistar B rpynme MHTaKTHBIX KPbIC M JKHBOTHBIX CO CTPENTO30TOIMH-
unaynupoBandbeiM CJl (ctpentosotormu 65 mr/kr). CII dopmuposancs B Te-
4yeHue 6 HeJelb.

Omnpenenenne cojepkaHusi OENKOB TNPOBOMMIM N0 MeToay Western
blotting. Pa3nenenne GenkoB MpoBOAMIIM MpH TOMOINM AtekTpodopesa B 4 %
KoHUeHTpupyouieM u 10 % paszensiomem noJMakpuiIaMUAHbIX resix. Janee
OeNKH MePeHOCUITH € Telisl Ha HUTPOLEIUTIONI03HY0 MeMOpany o Laemmli me-
TOJIOM TIOJIyCYXOTO TIepeHoca.

PesynbTaThl SKCIEPHMEHTA IOKA3alH, 9TO YpOBEHb 3Kcmpecchn Ca’'-
TPaHCIIOPTHUPYIONINX OEIKOB B MHOKApJ€ MHTAKTHBIX JXMBOTHBIX COCTaBHII:
SERCA2a — 142,04 (107,89; 174) ycn. en. wr., CASQ2 — 162,43 (139,48;
180,62) yci. en. ., RyR2 — 151,82 (98,03; 223,58) ycx. exn. min. Gopmuposa-
Hue CJI B TeueHuu 6 HeHedb y JKMBOTHBIX COIPOBOXKIAIOCH CHIDKEHHEM
ypoBHs skcrpeccun 0eiakoB: SERCA2a — 130,12 (119,03; 202,85) yei. ex. 1.,
CASQ2 - 132,61 (112,74; 181,02) ycu. em. mr, RyR2 — 153,75 (101,1;
218,61) ycu. en. .

BriBoasl. Pa3zButne caxapHoro quabera B OKCIIEPUMEHTE COMPOBOXKIIATIOCH
camkenneM skcnpeccun SERCA2a u CASQ2, 9ro MOXeT crmocoOCTBOBATH
HapyIIEHUIO COKPATUTEILHON (PyHKIIMN MHOKapAa.

Hayunsle pykoBomurenn — kaHi. Ouon. Hayk, cT. Hayd. cotp. HUU kap-

muonorun Tomckoro HUMII 1I.C. KonngpaTtheBa; KaHA. OHON. HAyK, DOICHT
kadeapsl ¢pusnonoruu yenoBeka u )kuBoTHIX E.JO. ®enopyuesa.
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HEHPOCTEPOM/IBI B HOPME M ITPU IICUXOMATOJOT USIX

JLA. CtpemnunHa
l.stremlina@gmail.com

Hcropus u3ydeHus HelpocTepou 0B Hayajgach OTHOCUTENBHO HEJaBHO — B
BOCBMHUJIECATBIX ToJaxX ABAAIATOr0 Beka. Torjaa ydeHsle BBISCHIIU, YTO KOH-
LEHTpalus HEKOTOPhIX CTEPOHIHBIX TOPMOHOB, CHHTE3UPYEMBIX KOpOH
Ha/IMOYCYHUKOB U TOHAIaMH, B TKaHSIX MO3Ta BBIIIE, YEM B IUIa3Me KPOBU.

Ha ceropHsHMiA 1eHb M3BECTHO, YTO HEKOTOPbIE aHAPOTEHBI CIIOCOOHBI
CHHTE3MPOBATHCS HE TOJIBKO IOJIOBOM CHCTEMOI M HaJNOYEYHHKAMH, HO U B
HEpPBHOM cHCTEME, B TOM YHCIIE B TOJOBHOM MO3T€, IOTOMY MX M Ha3bIBAIOT
HerpocTeponnamu. K HUM oTHOcsATCs Aeruaposnuanapoctepol (AT'DA), ero
cynbdatHas popma (JI'DAC), mperHeHOI0H, TECTOCTEPOH H Ap.

HeiipocTeponasl MogynmupyroT paboTy cpa3y HECKOJBKHX MEIHaTOPHBIX
CHCTEM: TIIyTaMaTepruuecKoi, JopaMUHEPIHIECKOH, CEpOTOHHHEPTUIECKON 1
I'AMK-eprudeckoii. OHM y4acTBYIOT B (hOPMHPOBaHUH HPOLIECCOB OOyUYECHUS,
NaMsATH U APYTMX KOTHUTHUBHBIX (YHKIHH, 00JaqaroT HeHpONpPOTEKTHBHBIM
neiictBueM. Helipocteponabl 001a1al0T MIMPOKUM CIIEKTPOM BO3JEHCTBHN Ha
(yHKIIMOHMPOBaHNE HEPBHOI CHCTEMBI, a 3HAYUT, UX AUCOANAHC MOXET KOp-
peNupoBaTh C IMCUXONATONIOTHIECKUMHI U3MEHCHHSIMH.

CorylacHO JaHHBIM, ITOJYYEHHBIM HAMH C HCIIOJIb30BAaHHEM METO/a UMMY-
HO(EPMEHTHOT'O aHaJM3a B Ja0OPAaTOPHU MOJICKYJISIPHOH T'€HETHKH M OMOXH-
mun HUUM ncuxuueckoro 3n0poBest Tomckoro HUMIL, cymecTByer TeHaeH-
uus K cHkeHuto AI'DA, II'DAC u TecrocTepoHa y Ul ¢ aAAUKTUBHBIMU U
JIETIPECCUBHBIM PAacCTPOHCTBAMH. Pe3ynbTaThl SKCIEPUMEHTOB 110 W3YYEHUIO
coJieprkaHusT HeHPOCTEPOUI0B OyLyT MPECTABIEHBI B OKIAIE.

Hayunbie pykoBoguTenu — KaH;. OHOJN. HAayK, CT. Hayd. COTPYIHHK Jia0.

MOJIEKYJISIpHOH TeHeTukn M Omoxumun HUU ncuxudeckoro 3a0poBbst Tom-
cxkoro HUMIT JI.A. Jleuyk, cT. npenogaBatens H.H. Kysmnnos,
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IPDPEKTbI KETAHCEPHUHA ITPU AJIKOT'OJIBHOM IIUPPO3E
INEYEHH Y KPbIC PA3HBIX BO3PACTHBIX I'PYIIII

B.C. FOpreBa
www.vika.kg57@gmail.com

AHanu3 JTUTepaTypHBIX JaHHBIX TO3BOJISIET MPEANOI0KUTD, YTO aKTHBAIIHS
CEPOTOHMHEPTUUECKUX PELENTOPOB MOXKET MPEMATCTBOBATH PA3BUTHIO AJKO-
TOJIBHOTO LIUPPO3a MeueHU. Mexay TeM, CBEAECHUS O BO3PACTHBIX U3MEHEHHSIX
aTOro (heHOMEHa OOPHIBOUHBI M HE HECYT CUCTEMHBIH XapakTep.

Lenp paGoThI: M3y4NTHh BIWSHNAEC aHTAarOHHUCTA CEPOTOHHHEPTHYECKUX pe-
LIENTOPOB KeTaHCepHHa Ha (MOPO3 M MHKPOCOCYAMCTOE PYCIIO TApEHXUMBI
HeYeHH Kpblc-caMuoB JuHul Wistar (N=48) Bo3zpacTtoM 3 U 9 MecsLeB npH ai-
KOTOJIBHOM IHppo3e. MozennpoBaHue Uppo3a MeYeHH IPONU3BOIIIOCH B Te-
YyeHHe 3 MecsmeB nepopanbHbIM BBeneHneM 40 % MacisHOro pacTBOpa XJIop-
MmetaHa 1 pa3 B Henemo U 5 % pacTBOpOM 3TaHOJNA, KOTOPBIM HAXOAMICS Y
JKMBOTHBIX B CBOOOIHOM joctyrie. KpbIckl ObUIN pasjenieHsl Ha 3 TpyIIbl Uis
KaX/10i BO3pacTHOM Ipynmbl: 1) HHTAKTHBIE )KUBOTHBIE, 2) JKUBOTHBIE C LUP-
po30M MeueHH, 3) )KUBOTHBIE ¢ LIUPPO30M IEeUeHH, MOTyJaBIlne KEeTaHCEPHUH B
noze 0,2 mr/kr BHyTpHOpromuHHO. ['McTonornyeckoe 1 Mopdomerpuieckoe
HCCIIEIOBaHMS IIPENapaToB MEYEHH, OKPAIICHHBIX I'€MaTOKCHIMHOM U 303H-
HOM, a TaKxe MUKpodykcHHOM 1o Metoxy Ban I'M30Ha, MO3BOJMIO OLEHNTH
HaJIMuMe BOCHAJICHUs, IIOMmMaab GUOPOTHUECKHX M3MEHEHHH M OTHOCHTEINb-
HYIO IJIOTHOCTh KallMJUIAPOB B ITAPEHXUME IT€UEHH.

YCcTaHOBIIEHO, YTO MIPU AJIKOTOJIBHOM LIUPPO3€E MEUEHH Y )KUBOTHBIX 00EHX
BO3PACTHBIX I'PYIII CHW)KACTCS TUIOTHOCTh CHHYCOMIHBIX KalMJUIIPOB M BO3-
pacTaer KOJIMYECTBO KOJIJIAT€HOBBIX BOJIOKOH B ITApEHXHMME IEYEHH, IO CpaB-
HEHUIO ¢ MHTaKTHBIM KOoHTpoJeMm (P<0,05). BBenenue keranceprHa He OKa3bl-
BAaeT BJIMSHUS Ha TUIOTHOCTh KAITMIUIIPOB MIEYSHHU, HO CHWXKAET Iuiomans Gpuo-
po3a y )KMBOTHBIX 00enx Bo3pacTHbIX rpymm (P<0,05). Haubonee BbipakeH-
HbIit 3 ekt keTaHceprHa HaOII0JaeTCs Y MOJIOABIX 0cO0Ei 110 CpaBHEHUIO C
YKHBOTHBIMHU CTapiiell Bo3pacTHoi rpymmsi (p<0,05).

Takum 00pazoM, aHTaTOHUCT CEPOTOHMHEPTHUECKUX PEIETITOPOB KETaHCe-
PHH TIO3BOJISIET YMEHBIIUTH IUIOMAAb (hrOpo3a TMeUYeHH y >KUBOTHBIX 00enx
BO3PaCTHBIX TPYIII IIPU aJIKOTOJIBHOM IIMppo3e nedeHu; 3ddext Handosuee BbI-
paXkeH y 3-MeCsUHBIX )KUBOTHBIX.

Hayunsiii  pykoBogurens  —  Hayd. corpyagauk  HUM®OuPM
um. E.JI. Tonpnoepra Tomckoro HUMII, xaun. 6uon. nayk. 3.C. [Tan
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IKOJIOIrus, NnPUPOJOITOJb30BAHUE
N OKOJOI'MYECKASA HHXEHEPUSA

BJIMAHUE NTAHJAEMHAHU COVID-19 HA TIOCEINAEMOCTD
U COCTOSTHUE 3ATIOBETHUKA «KATYHCKHI»

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

Passutne nmangemun COVID-19 mpuBeno K 3aKpbITHIO TPaHHUL MHOTHX
CTpaH M OTpaHHYEHHIO Typu3Ma. BclencTBue 3TOro BO3poc HMHTEpec K Jo-
KaJbHBIM MECTaM OT/BIXa, B TOM UYHCIIE U K 0CO00 OXpaHAEMBIM IPUPOJHBIM
TepputopusiM. Pazutue skonoruyeckoro typusma Ha OOIIT no3BossieT He
TOJBKO YJIOBJIETBOPHUTH MOTPEOHOCTH JIOJCH B (U3MIECKOM M IICHXHYECKOM
BOCCTAHOBJIEHUH, HO U CIIOCOOCTBYET SKOJIOTHIECKOMY IPOCBEIICHHUIO, CO3/1a-
HHIO PabOYnX MECT, 3KOHOMHYECKOMY PAa3BUTHIO PETHOHA.

B neprox nmanaeMun 3HaYUTENBFHO BO3POCIA MOCEIAEMOCTh 3allOBEIHNKA
«KaTyHCcKHiD» OTHOCUTENBHO NOKOBUIHOrO nepuoaa. Tak, B 2019 r. nocemae-
MOCTh cocTaBuia 2347 typuctos, B 2020 roay B 2 pa3za 6ombiie — 4830 gero-
Bek. B 2021 r. 3anoBenuuk nocetnnn 3865 yenoek. C MOMOIIBIO OMPOCa BhI-
SIBJICHO, YTO YBEJIMYMICS YPOBEHb JOXOJa TYPHCTOB U UX TPaT B PETHOHE.

OpHako, HEOOXOAUMO OTMETHTh CHJIBHOE aHTPOIOT€HHOE BIMSHHUE, OKa-
3BpIBaeéMoe TypucTaMu. B Hagane ce3ona 2021 1. 7051 y4aCTKOB €O 2 CTEIEHBIO
murpeccun yBenmaminochk ¢ 30 1o 63 % mo cpaBHenuro ¢ 2020 r., 3 cTeneHb
npucBoeHa 32 % tpomsl (B 2020 1. — 17 %). [TosBHIMCH y9acTKH ¢ 4 CTETICHBIO
JUrpeccuy, KOTOpBIX He Obuto panee. HecMoTpst Ha TO, 9TO COCTOSHHUE CTOS-
HOK 1o cpaBHeHHI0 ¢ 2019 u 2020 rr. yay4ylmuioch, 3HaUUTENbHO YMEHbIIHU-
JlaCh Macca pacTUTENIbHOCTH Ha cTrosiHke. Tak, B Hauane ce3oHa 2019 r. cpen-
HSIsI Macca pacTUTEIFHOCTH Ha 3TAJIOHHOM y4JacTKe CTOSHOK cocTaBisiia 56,4
T, Ha HapymeHHoM — 24,5 1, B To BpeMs Kak B 2021 roay macca cocraBuna 7,6
1 3,6 T. COOTBETCTBEHHO.

UroObr n30€kKaTh AErpagaliy MPUPOTHBIX KOMIDIEKCOB HEOOXOANMO exe-
TOJHO HOPMHUPOBATh pekpeannonHsle Harpy3ku Ha OOIIT, pa3BuBate nHppa-
CTPYKTYPY M MOBBIIATH 3((HEKTUBHOCTD YIPABICHUS TEPPUTOPHEH.

Hayunslii pykoBoanuTenb — Kana. Ouoi. Hayk, goueHt M.I'. JIykbsHOBa
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MN3YYEHUE ALLIUM ALTYNCOLICUM FRIESEN
C MIPUMEHEHUEM T'MC-TEXHOJIOT Ui
HA TEPPUTOPUU TOMCKOM OBJACTH

JI.C. JIeBueHko
larlevdencko@yandex.ru

JlaHHOE nccienoBaHKue COCPEOTOUEHO Ha n3ydeHuu ¢ npumenenue ['MC-
TEXHOJIOTHH PEIKOro M HaxoAsllerocs noj yrpo3oi ucuesnoseHus (Kpacnas
kuura TO) anraiickoro suaemuka Allium altyncolicum Friesen. JIyk antbin-
KYJIbCKAH — MHOTOJICTHEE pacTeHHe, MUMEoIIee IMHUIIEBOe, ICKOPATHBHOE U
MTOYBOIIOKPOBHOE 3HAUCHHE, a TAK)KE OH WHTEepPeceH Kak MeaoHoc. [Ipu addek-
TUBHOM coxpanenud A. altyncolicum u yBenudeHUH TEPPUTOPHU €rO PaCIIpo-
CTpaHCHHSI, MOKET OBITH pelIeHa IpobiieMa ero YCTOMYMBON IKCILTyaTallHH.

Jannbie 0 mecrax mpouspactanus A. altyncolicum Obuin momydeHsl u3
®nopsr Cubupu, Kpacuoii kauru TO, a Taxoke u3 0a3pl ganabeix GBIF (I'mo-
OanmbHBIN MOpPTan 0 OuopasHooOpasuu). Beero momydeHo 86 MecToHAXOX/e-
Hui. Tak e ObUIN UCTIONIb30BaHHBIC AaHHBIC TUCTAHIIMOHHOTO 30HAUPOBAHUS
co cnyTHuka Landstat 8. J{is nmpeaBapuTeNbHOM MOArOTOBKH JAHHBIX MCIIOb-
3oBasuch mporpammel ArcGIS 10.8 u SDM Toolbox v2.5, rae B xone obpa-
00TKH OBLIIO COKpAIIEHO 0 9 TOYEK BXOXACHHUs Buja. MoJenupoBaHue mpo-
Boausioch B nporpamme MaxEnt 3.4.4. buonornyecku 3Ha4YUMble XapaKTepHU-
cTuku ObuTH mosydeHsl u3 Oanka ganueix WorldClim. TToctpoenune mojenei,
aHaJIM3 U OLCHKA MPOU3BOIMINCH B craTucTHdeckyio cpeae R (CRAN), pea-
n3yeMoii B R-s13bIKe IporpaMMUpOBaHHS.

Ornenka BKIaZa OMOKIMMATHYECKAX (PAKTOPOB TO3BOJISICT BBIIBHUTH IIpe-
JTUKTOPBI, OKa3bIBAIOIIME HaWOOJNbIIee BIMSHUE Ha apean Buma. «Kpupoii
omn6ok» ROC, koTopasi UCIonb3yeTcs 1JIsl OLEHKH OMHAPHBIX MPEJCKa3aHui
MOKa3aJia OTJIMYHBIE MPOTHOCTUYECKHE CIOCOOHOCTH IOJIyYEHHON Mojenu, a
urctpyMment jackknife ompemenun Bkiam HamOosee BaKHBIX IS PACTEHUS
MPEJNKTOPOB B MOJYYEHHYIO MOJIEIIb.

HccnenoBanusi mokasaid, 9TO KIMMATHYECKH OOYCJIOBICHHBIA MOTECHIIH-
aneHbIA apean A. altyncolicum HemHOro ImmMpe, YyeM €ro peajgbHOE PacCIpo-
crpanenue. Tak >ke ObUIO 3aMeYeHO, YTO B TOMCKOH 00JI. IIPAaKTHYECKH OTCYT-
CTBYIOT TCPPHUTOPHUH, KIUMAT KOTOPBIX OJAarONpHATEH IS IPOH3PACTAHUS
9TOr0 BU/A.

Hayunslii pykoBoauTens — 1-p 6uoit. Hayk, npogeccop M. B. Ononosa
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IPOTPAMMA 3KOJIOT'O-ITIPOCBETUTEJIbCKOM
JAEATEJIBHOCTH HA TEPPUTOPUUN HEHTPAJIBHO-
YEPHO3EMHOI'O TOCYJIAPCTBEHHOT' O IIPUPOTHOT'O
BUOC®EPHOI'O 3AITIOBE/THUKA
UMEHU MPO®ECCOPA B.B. AJIEXUHA

J.A. Manb1esa
darya.malceva2000@mail.ru

HentpanbHo-UepHO3EMHBIN 3aOBEAHUK — OJUH U3 KPYMHEHIINX B €BpPO-
nerickoil yactu Poccun. Pacnonoxken B jecoctenu Ha CpenHEpycCKOM BO3-
BBIIIEHHOCTH B Tipenenax Kypckoi 061.. OnHa U3 ero 3amaq — pa3BUTHE KO-
JIOTUYECKOTo mpocBemmeHus. st sToro 6puta pazpaboTaHa KOMIUICKCHAS MPO-
rpamMMa MO BEACHHIO HKOJOTO-IIPOCBETHTEIILCKON AEATEIBHOCTH HA TEPPHUTO-
pHH 3aroBEJHHKA. JTa MPOrpaMMa HalpaBieHa Ha yIyqIIeHHEe MOHUMaHHS B
obmectBe ponu LieHTpansHO-UYepHO3EMHOTO 3aII0BETHUKA B COXPaHEHUN OMO-
U JaHAmadTHOTO pa3HOO00Opasusi, HPUPOJHBIX KOMILIEKCOB U OOBEKTOB, KOTO-
pBIe MPECTaBISAIOT HAYUHYI0, KyJIbTYPHYIO H 3CTETHYECKYIO IIEHHOCTh, a TaK-
K€ POJIH 3aIl0BEHUKA B COLMAIBHO-IKOHOMHYECKOM pa3BUTHU Kypckoii 0011.;
pa3BUTHE CHUCTEMBI 3KOJIOTMYECKOTO BOCIUTAHMUSA M IPOCBEIEHHs IOCpen-
CTBOM THOJIEPKKH MJICH 3allOBEHOTO Jeja; COJACHCTBHE PEIICHHI0 PEeruo-
HaJIbHBIX 9KOJOTHYECKHX NpoOieM. OCHOBHBIC IIENIEBBIE TPYIIIBI, HA KOTOPBIE
HarpaBjeHa IporpaMMa —IIKOJIbHUKH M CTYJICHTHI, MOXHIIBIE JIOAN U JFOJIH C
OTpaHUYEHHBIMH BO3MOKHOCTSAMH.

Hawubornee BaxHbIE MEPONIPHUATHSL, 3aIUIAHUPOBAHHBIE B ITPOTpaMMe: pas3pa-
00TKa MHTEPAaKTHUBHBIX SKCKYPCHH JJIsI pa3sHbIX II€JEBBIX TPYIII; CO3IaHHUE 3a
IpesieNlaMy  3allOBeIHUKA JIEMOHCTPALMOHHBIX BOJIBEPOB C JKUBOTHBIMH H
MHBIX AKCIO3UIUI «II0J OTKPBITBIM HEOOM»; CO3aHHE BH3UT-IIEHTPOB. [lns
60BIIer0 MPUBIEYCHUSI TYPUCTHYECKOTO MOTOKA OBLIO MPHHATO pEIIeHHE O
pacumpeHnn IKoJormueckoi Tponsl «Ctpenenkas ctenby. [Ipu pacumpeHun
TPOIBI, MOCETUTESIM OyAET NMPEeAIoKESHO JBa MapuipyTa IO 3KOTpOIe: mep-
BBI MapmipyT OyAeT OpHEHTHPOBAH B OCHOBHOM Ha IIKOJIEHUKOB U JIFOJIEH C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH, a BTOPOH MapmipyT Oymer Gosee mpoTs-
JKEHHBIM, 1 Ha HEM TYpPHCTBI CMOTY HE TOJIBKO TIOJIyYUTh HHTEPECHYIO HHPOP-
Maluio O 3aroBEIHNKE, HO HACIaAUThCA yHUKAJIBHBIMU JaHgmadTamu Crpe-
JIELIKOM CTeIH.

Hayunslii pykoBoanuTenb — KanA. Onoi. Hayk, goueHT M. I'. JIykpsiHOBa
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DO YOU KNOW WHAT FORESTRY IS

D.A. Achoian, D.A. Rozhkov, E.Z. Manadeeva, S.A. Logacheva
lianna06092001@gmail.com

Forestry is a branch of economy whose functions include: the study and in-
ventory of forests, their reproduction, protection from fires, pests and diseases,
regulation of forest use, and control over the use of forest resources.

The forest has an important economic value, recreational value, and also
regulates the climate, protects the soil from weathering and erosion, and serves
as a habitat for various animal and plant species.

Forestry engineers face the following tasks: regulation of ownership rela-
tions for the forest fund, forests outside the forest fund and tree and shrub veg-
etation on lands of other categories; definition and clear delineation of authori-
ty of the Russian Federation state authorities and local authorities in the sphere
of forestry relations; further improvement and development of market relations
in forest management; increasing the intensity of forest management, taking
into account environmental and economic factors; improving the economic
mechanism in the forest sector in order to increase forest income and introduce
an effective system for financing forestry activities; improving the system of
management of the forest fund and forests outside the forest fund.

In contrast to the Russian Federation, there are mainly forest-deficient are-
as abroad. Due to the fact that consumption in other countries is more devel-
oped, resources quickly become much less and need to be replenished. Thus,
their foreign colleagues faced the problem of forest scarcity much earlier. On
this basis, they have developed forest cultivation in particular.

In Russia, the Forest Code is among the most frequently changed due to the
development of forestry in the country. Scientific research on the subject is ac-
tively carried out and new methods for more productive forest management are
being developed. The area needs competent specialists who can move the sci-
ence and the economy forward, because the forest is one of the most important
components of human life.

Academic advisor — senior lecturer E. V. Vychuzhanina
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PROPER HUGS IMPROVE SOCIAL RELATIONSHIPS

E.H. Akhmedova
evelina-akhmedova@mail.ru

When you hug, do you think about your movements and feelings of the
companion at that moment? Every day we interact with people, often using
body contact. Such bodily contact as a hug serves to convey emotions. At the
same time, a few people think about what hugs should be like so that they
evoke pleasant feelings. After all, such pleasant feelings can benefit relation-
ships between people. Scientific research has shown the activity of cutaneous
unmyelinated nerve fibers type C (CT afferents) with various stroking and
identified stimuli that lead to the most intense afferent response and cause
pleasant sensations.

The most pleasant speed of stroking the skin is about 3-5 cm/s. In the ex-
periment, scientists used brush stroking. The results showed that CT afferents
were more intensely activated in response to light, slow (3-5 cm/s) touches,
and strokes. And with this movement, the subjects felt the most positive emo-
tions. Based on these results, the scientists stated that it is precisely this kind of
slow stroking of the skin during hugs that are the stimulus for obtaining pleas-
ant sensations, and by hugging in this way people can improve social relations
between each other.

The most intense response of CT afferents is observed for stimuli with
temperature appropriate to skin temperature. During the experiment, scientists
stimulated the skin area at three temperatures (cool, 18 C, neutral, 32 C, warm,
42°C). The results showed that CT afferents are tuned to respond most intense-
ly to tactile stimuli at typical skin temperature (32 C). Scientists have conclud-
ed that hugs between people, in which their bare skin is in contact with each
other, will be as pleasant as possible. Such hugs can help improve relationships
between people in close relations.

In conclusion, hugs are an essential part of our lives, thanks to which we
can receive positive emotions. Making the right movements during hugs, we
evoke the most pleasant emotions in a person, which means we improve the
quality of social interactions.

Academic advisor — senior lecturer E.A. Melnikova
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MATHEMATICAL CONSPIRACY OR MAKING LIFE EASIER FOR
BIOLOGISTS

N.S. Andreev
nikandO0O@yandex.ru

Bioinformatics as a science appeared at the junction of molecular biology,
genetics, mathematics and computer technology. Its main task is to develop
computational algorithms for analyzing and systematizing data on the structure
and functions of biological molecules, primarily nucleic acids and proteins.
The volume of genetic information accumulated in data banks began to accu-
mulate at an increasing rate after rapid sequencing methods had been devel-
oped.

Now biology needs bioinformatics, because the volume of biological data
is growing every year at an incredible rate. It was only in the 50s that people
realized that biology and medicine would not develop without bioinformatics.
At the moment, an important indicator of any biological laboratory depends on
the bioinformatician, because he does 50 % of the work.

In the realities of the XXI century, computer analysis plays a critical role in
the cognition of the living. The functions of dozens of genes were predicted by
comparative genomic analysis. In addition to the analysis of molecular data,
this area of functional analysis also includes work on modeling cellular metab-
olism.

The analysis of complete genomes made it possible to estimate the fre-
quency of horizontal gene transfer in bacterial genomes; to describe horizontal
transfer from archaea to thermophilic bacteria, from bacteria to archaea, be-
tween photosynthetic bacteria and between intracellular parasites, and even
from bacteria to eukaryotes, and from eukaryotes to bacteria.

Genome-wide analysis allowed us to take a fresh look at the relative im-
portance of the processes occurring in the cell. Thus, it was shown that accord-
ing to modern concepts, more than half of mammalian genes are subject to al-
ternative splicing; a significant proportion of alternative isoforms are destroyed
by the mechanism of checking the integrity of the open reading frame, more
than half of alternatively spliced pairs of human and mouse genes have ge-
nome-specific isoforms and many other important discoveries.

Academic advisor — senior lecturer E.V. Vychuzhanina
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CABLE BACTERIA: A BRIEF OVERVIEW

S.K. Baltin, A.G. Mezin
mezinakim88@mail.ru shub.nigguraths.gotterdammerung@gmail.com

Cable Bacteria have been recently described as filamentous bacteria be-
longing to the family Desulfobulbaceae capable of long electron transport
chains. Desulfobulbaceae belongs to the thermophilic sulfur-reducing bacteria
phylum Thermodesulfobacteria. Family Desulfobulbaceae includes five gene-
ra: Candidatus Desulfatifera, Candidatus Desulfobia, Candidatus Electronema,
Candidatus Electrothrix, Desulfobulbus.

As stated above, cable bacteria form filamentous strings up to 15 mm in
length. These structures are formed by vertically stacked cells connected by
strings in the ridges of outer membranes.

Cells are separated by junctions that allow one cell to burst without burst-
ing cells around.

Cable bacteria possess a unique metabolic pathway that consists of coupled
reactions of oxygen and nitrate reduction as well as oxidation of sulfides. This
pathway is used in electron transfer from sulfidic anoxic sediment through an-
oxic sediment until it reaches oxic sediment. The reaction chain itself goes as
follows: Oxidation of Hydrogen Sulfide that happens in sulfidic sediment re-
sults in free sulfate and hydrogen ions as well as free electrons.

Electrons are transferred by the electron transport chain through anoxic
sediment to the oxic sediment. In the layer of oxic sediment, free hydrogen
ions are attacked by oxygen resulting in the production of water and energy.
Desulfobulbaceae inhabit aquatic sediment in both fresh and saltwater.

It has been noted that cable bacteria take a significant part in underwater
succession by promoting the oxidation of iron compounds and limiting the
amount of phosphorus and sulfides.

Academic advisor — senior lecturer E.A. Melnikova
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SOIL - ASILENT ALLY

S.A. Bardakova, D.A. Matveeva, A.V. Timofeeva
sofiya-bardakova@mail.ru, daveeevab@gmail.com,
timofeeva.arink2015@yandex.ru

The contribution of each science to general knowledge cannot be overesti-
mated, and soil science is not an exception. In a nutshell, soil science studies
the soil as an independent natural body that can inform us about its composi-
tion, properties, origin, distribution, use, and much more. Information about
the soil can be useful not only in agriculture but also for the work of law en-
forcement agencies.

Firstly, the research methods used in this survey are very diverse. It in-
cludes biological, microscopic, chemical, geological, and mineralogical meth-
ods. In the course of conducting expert events, specialists focus on identifica-
tion, diagnostics, classification, as well as various situational tasks. For exam-
ple, the vegetation cover of an area can be reconstructed from the spores and
pollen contained in the material. Thus, it is possible to significantly reduce the
search area for new evidence or a criminal.

Secondly, scientists consider the materials that an expert from the scene
needs and the process of their direct preparation. For research, various circum-
stances of what happened are established. Detailed plans of the crime scene
and even information about the weather conditions at the time of the incident
are important. Small traces of contamination on the object, such as a couple of
tiny pieces of sawdust, can help the process. These materials can be obtained
from the surface of clothing, shoes, car parts, and other items.

Thirdly, in general, such cases are isolated and the combination of some
sciences allows to give the most accurate answers. Specialists concentrate on a
study in which knowledge in the field of natural sciences and forensics is im-
portant. This type of survey is not widely used. The basis for its implementa-
tion is the decision of the judicial or investigative authorities.

In our work, we emphasize that soil science is an exciting and beneficial
study that can be effectively applied in various fields.

Academic advisor — senior lecturer E.A. Melnikova
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COGNITIVE ABILITIES OF THE JUMPING SPIDERS

E.A. Barsukova, M.Y.A. Solovyev
katyusha-barsukova@list.ru scolopid@gmail.com

You have probably heard about jumping spiders, and maybe even saw
them live. However, you probably did not think that they are much smarter
than they might seem. What can be expected from a spider - a life of simple
nerve impulses, inability to make complex decisions, limited perception of the
surrounding space. Experiments by scientists from the University of Canter-
bury prove that this is far from the case.

Scientists built a central observation tower on a platform from which the
spider can see two other towers: one was Portia's favorite food and the other
was ordinary garbage. The only way to get to the loot is to go down to the plat-
form and choose one of the passages leading to the crates. Most spiders took
the right path, even if that meant moving away from their prey and taking a
longer path. In addition, the scientists wanted to see if they could surprise Por-
tia. At first, they showed Portia one kind of prey. Then they closed the curtain
and changed the prey, and after a while they opened the curtain again. Thus, it
was determined that if Portia saw other prey after the shutters were raised, then
the chance of her attacking would be much lower than if the prey had remained
the same. This shows that the spider formed a mental picture of the prey at the
beginning of the test, which did not correspond to what he saw at the end.

Another test was to check how well Portia assesses the escape routes. The
spider was launched onto a platform surrounded by water. He had four ways to
get over the barrier on small wooden islands. Portia took the safest route, the
one that covered the shortest distance and required the fewest jumps more of-
ten than could be predicted.

Summing up, we would like to note that sometimes we find unexpectedly
developed intelligence in those beings in whom we do not expect it at all. Alt-
hough Portia's brain is incredibly small, the work of scientists shows that they
have abilities that we can consider as signs of intelligence. You can bet that
these animals will still surprise us with their mental abilities.

Academic advisor — senior lecturer E.A. Melnikova
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ADENOSINE - FATIGUE MOLECULE

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

Adenosine is a nucleoside composed of adenine and ribose. Adenosine
plays an important role in biochemical processes such as energy and signal
transmission. It is part of enzymes, nucleic acids and ATP.

Adenosine is a mediator of intercellular signaling in many tissues — «the fa-
tigue moleculey. It accumulates in the body during the waking period, and as
the concentration in the body increases, it has a stronger effect on the body.
Let us try and find out how it works and why adenosine has such an effect.

Adenosine with three phosphoryl groups — adenosine triphosphate (ATP) —
carries energy in the cell, being a universal source of energy. When energy is
spent, one or more phosphates are cleaved from the ATP molecule, resulting in
compounds with two and one phosphoryl groups — adenosine diphosphate
(ADP) and adenosine monophosphate (AMP). Adenosine itself is formed by
the complete elimination of phosphate groups from ATP, ADP, AMP or
CcAMP, or during its synthesis (de novo). It follows that adenosine is formed in
large quantities with a large expenditure of energy and not replenishing it in
the near future: accordingly, it high concentration signals that there is little en-
ergy left and you need to rest.

For the perception of adenosine from the body, there are adenosine recep-
tors: A, Aoa, Asg, As. These receptors get bound to adenosine and signal that
it is time to rest - slow down your heart rate, get some sleep, reduce inflamma-
tion, etc.

The action of adenosine receptors can be suppressed with the help of an-
tagonists - caffeine and theofelin. They block adenosine receptors, and there-
fore the brain cells do not feel the accumulated adenosine. All this happens be-
cause caffeine and theofeline are similar in structure to adenosine, they bind to
the receptor, but do not activate it, and thus adenosine cannot get bound to the
receptor and not signal about fatigue.

Academic advisor — senior lecturer E. V. Vychuzhanina
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BIOCHEMICAL ANALYSIS OF DAIRY AND FERMENTED MILK
PRODUCTS COMPOSITION

Y.l. Bordina
b.y.e.03@mail.ru

The aim of the project: to check the conformity of the composition of dairy
and fermented milk products with the help of a biochemical analysis.

Milk is a valuable food product. Milk is a complex polydispersion system,
which contains more than 100 chemical and biological substances. Chemical
composition of milk determines its biological value and influences on the pro-
cessing and quality of a finished product.

During the work, the theoretical material on the topic was studied and the
biochemical composition of milk was checked. The result was quantitative and
qualitative data on components contained in dairy and fermented milk prod-
ucts. The following methods were used in the study: method for determining
organoleptic properties, method for determining milk falsification, method for
qualitative analysis, method for determining the content of organic substances
in milk (biuret test, Trommer’s test), method for quantitative analysis (titra-
tion).

It was found that all samples lacked peroxidase and catalase enzymes,
meaning that dairy and fermented milk products were exposed to high temper-
atures and were pasteurized. Soda and hydrogen peroxide were not found in
any of the samples. Dilution with water was found in samples of kefir and yo-
ghurt. The protein content of each of these products claimed in the formulation
was equal to that obtained experimentally. The highest calcium content was
found in kefir.

Academic advisor — lecturer A.E. Yalynskaya
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USING CITY FARMING FOR ENTREPRENEURIAL PROJECTS

S.V. Cheban
cheban_9@mail.ru

Urban agriculture is the practice of growing, processing and distributing
food in or around an urban area. The purpose of our study is to test the urban
economy for work at home, as well as for small and medium-sized businesses.
We assume that city farming is possible and the use of its methods in growing
plants is more profitable than growing by conventional methods.

We considered the size of the place in which we were going to place the in-
stallation and decided to create a 1m-long installation. On average, one hydro-
ponic installation can serve from 7 to 10 years. For experiments, we choose the
tomato variety «San’ka», because the type of growth in this bush is determi-
nant, the height is about 50 cm and it belongs to ultra-ripe species. In total, the
whole growing process took us about 96-100 days. From 4 tomato bushes we
collected 12 kilograms of harvest.

We decided to make calculation which is made for use in a business plan to
create a city farm. Total costs: cold water =1T ($0.001971), electricity=270—
280 ($0.532251-$0.551964), system 11500 ($22.67). Total: = 11775($23.21).
Putting a price of 400 T ($0.78852) per kilogram, and in the winter months —
850 T ($ 1.68). 4 plants on hydroponics give an average of 12 kilograms per
month, we will be able to harvest 3 times a year, that is 36 kilograms. The total
income from 36 kilograms will be 23,160T ($45.66). We can easily calculate
the net profit: 23160-11775 ~ 11775T ($23.21). Full payback period: 6-7
months.

With the help of city farming, it is possible to popularize small businesses
and the production of an environmentally friendly product among the urban
population, due to high income and a fast payback period. The expansion of
the market of environmental products contributes to the increase of entrepre-
neurial activity as well as to the reduction of food transportation costs and the
improvement of the quality of goods. Since the greenhouse method of cultiva-
tion is very expensive, and growing in the soil allows you to harvest only once
a year, compared with the hydroponic method. The use of city farming meth-
ods in growing plants turned out to be more profitable than growing by con-
ventional methods.

Academic advisor — senior lecturer E.V. Vychuzhanina
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BEING A STUDENT, COMPLIANCE OR STRESS?

A.Yu. Davletshina
nastya 2003 _d@mail.ru

Stress means pressure or tension. In a psychological context, stress is de-
fined as three essentially dissimilar concepts: a stimulus, a response to a stimu-
lus, or the physical effects of the response. Stress can have both positive and
negative effects on mental health. Everyone needs so-called good stress, as it
makes people develop ideas, and look for solutions to problems. However, if
there are too many stressful situations, frustration, high tension, depression,
and anxiety appear; the body weakens, loses strength, and serious diseases oc-
cur.

The main purpose of this work is to identify stress and its causes in stu-
dents, and to suggest ways to relieve nervous tension.

Stress in the students’ environment. The life of a student is filled with vari-
ous emotional situations. Almost always, the stress in a student's life begins
due to the daily flow of information, the lack of systematic work during the
semester, and other factors of modern life. Students, evaluating the signs of
stress caused by the intensive study, called the decrease in working capacity
and increased fatigue among the most popular manifestations of stress. At the
same time, it is just one of the causes of stress. The formation of stress in a
person can begin even in the process of communicating with toxic people, and
some efforts have to be made to neutralise it. People are different in their psy-
cho type; one is more emotional while another does not know how to splash
out emotions. Therefore, some hands-on work can help get rid of stress, for
example, washing the floor or boxing a «pear» in the gym. Nevertheless, it is
crucial to find out the causes, and it is one of the purposes of this work.

Stress is a common problem for many people. The main thing is to notice
this problem in time and eliminate the causes. The survey among students was
conducted, and its results confirmed the high level of stress in students and re-
vealed some of its causes. In this work, some recommendations on how stu-
dents can avoid stress and make their lives more harmonious are given.

Academic advisor — senior lecturer E.A.Melnikova
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TECHNOLOGY UNDER OUR SKIN

A.D. Dontsova, E.K. Vovk
name.name070100607 @gmail.com, vovkegord@gmail.com

The idea of chipping has been heard more and more often over the past few
years. Last year, Neuralink presented the best chip for the human brain, which
can help cope with a variety of diseases associated with brain damage.This is
the implantation of a small chip into the bone of the skull, which will contact
the adjacent part of the brain, calibrate nerve signals and calculate responses.
In general, we support the idea of chipping, but it seems to us that right now
the world is not ready for chipping yet and we are against it.

Firstly, now the chips are only in testing mode. The animals shown to the
public (monkey and pigs) underwent a chip implantation operation with a
heavy load on the body. The chip does not replace the tissues of the body,
which is why it can start rejection. This is always associated with a risk to the
body.

Secondly, the chips are still one of the most technologically advanced neu-
ral chips in the world, but their rich equipment entails a high price. Such tech-
nologies have always cost a lot, but Neuralink chips risk becoming one of the
most expensive. It is unlikely that an ordinary person will be able to afford
them in the near future.

Thirdly, internal scandals within the Neuralink company itself are also
heating up the situation. In 2021, it became known that Elon Musk specifically
accelerated the production and development of neural chips in order to have
time to present them profitably. Because of this, most of the scientists left the
team. Such a course of events can significantly affect the quality of chips, and
these are not just technologies — they work in direct symbiosis with our body.

It is too early to talk about the success of Neuralink chips, especially taking
into account the facts mentioned above. We are not against technologies, but
they are useful when their benefits are higher than possible harm. Now chips
can cause more harm. It seems to us that time must pass and that scientists
should pursue only good intentions in this field of inventions.

Academic advisor — senior lecturer E.A. Melnikova
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THE FIRST STEP TO ECO-FRIENDLY LIFESTYLE

A.T. Dotsenko, A.E. Pavlova, A.K. Bogatyrova, E.V. Boltunova
dotsenkoaleksandrad1@gmail.com, nastytwisty@gmail.com, bogatyrvaanata-
sia@gmail.com, boltunova.07@mail.ru

Humans impact the environment dramatically. Industrial and technical pro-
gress forces greenhouse gases emissions, domestic sewage and industrial
waste, accumulation of landfills, burning of fossil fuels, and deforestation.
These activities trigger such ecological problems as global warming, acid
rains, soil, water, and air contamination, climate change, ocean acidification,
ozone depletion, and many others. That is why ecologists, climate activists,
environmental scientists, eco-entrepreneurs, and planet-saving volunteers are
alarming. People are turning away from over-consumerism and toward a sim-
pler and more environmentally-friendly lifestyle. They join ecological organi-
zations, support funds, separate the wastes down to the material types, and re-
fuse to wear fur and natural leather.

At this time, it becomes a trend to refuse plastic. About 54 % of garbage in
landfills is disposable plastic tableware which is mainly used in catering
points. For this reason, people start to apply dinnerware. It has many ad-
vantages. Firstly, you don't need to pay for containers or cups. Secondly, buy-
ing food, you can eat it when and where you want. Thirdly, most often reusa-
ble tableware has no holes and food or drink won't leak through. Thus, we de-
cided to conduct a survey and find out if students are informed about this green
alternative. 92 % of respondents are concerned about environmental problems;
75 % know about an opportunity to use reusable containers or cups in places of
catering. However, 78 % of students don't know in what catering places they
can apply reusable tableware and have some benefits from it. Therefore, the
object of our work appeared. Is it possible for students to make their lives more
environmentally friendly, protect the environment and get some benefits? As a
result of our research, we compiled a list of places where students and all peo-
ple can live an eco-friendly lifestyle and get discounts or some gifts.

In conclusion, we would like to emphasize that it is possible to have a
small amount of money and prevent the environment from pollution. It is real-
ly important to save what we have.

Academic advisor — senior lecturer E.A. Melnikova
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INVASIVE SPECIES AS A THREAT TO BIODIVERSITY

V.0. Drabik, T.A. Korolenok, E.E. Kuprinskaya
veradrabik5128@gmail.ru

One consequence of globalization is that in addition to people and products
moving across the globe, wildlife has been transported as well. This practice of
transporting animals from their native regions to new areas dates back thou-
sands of years.

In many cases, the transplanted animal or plant does not thrive in its new
environment. A lack of proper food sources combined with the wrong climate
can make for a short lifespan for the animal in its new home. In other cases,
however, the specimen thrives and is able to successfully reproduce and spread
throughout its new habitat. When this happens, the plant or animal can wreak
havoc on the new area and become an invasive species.

Invasive species are species outside their normal ranges that have a nega-
tive impact on other organisms or environments. They tend to have escaped
controlling species (which might be predators, herbivores or parasites) in their
normal ranges, which would have otherwise limited their survival, and they are
often well suited to their new environment. Invasive species can do all sorts of
damage to an existing ecosystem, including changing habitats and starving na-
tive animals of food and resources. They may eat or parasitize native species,
which sometimes have no defenses against them. Sometimes they even bring
new diseases with them. Often, an introduced species can breed very quickly —
if left unchecked they dominate habitats and smother native wildlife. Invasive
species are an even bigger threat to biodiversity than climate change.

Our report devoted to the environmental impact of invasions on biodiversi-
ty and different biomes in particular. The aim of our research is educating peo-
ple about the dangers of transporting wildlife to new areas. While many inva-
sive species may not ever be fully eradicated, increased awareness and re-
search offer methods of preventing their spread and controlling the economic
and environmental damage they can incur.

Academic advisor — senior lecturer E.V. Vychuzhanina
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PLASTIC MADE OF ALGAE

A.A. Dubro
dubroas2303@gmail.com

Plastic pollution is an acute problem in the modern world. Petroleum plas-
tic decomposes for a long time, harms the environment and wildlife. There-
fore, people who care about the future of our planet come up with various op-
tions for creating alternative plastic. That is how plastic from algae appeared.

In 2016, a student from Iceland suggested using containers made of ordi-
nary agar-agar instead of plastic bottles. As long as there is liquid inside it, it
retains its shape, but as soon as the container is emptied, only two weeks are
enough for its complete decomposition. You can just eat the bottle. Ari Jons-
son, the author of the idea, notes that his invention cannot yet be called ideal,
but it was important to set the right direction.

Not only Ari Jonsson, but also other companies around the world are en-
gaged in the creation of plastic from algae. The Japanese company AMAM al-
S0 uses agar in its developments. The plastic produced by the Japanese compa-
ny from algae is hard and it takes little time to manufacture it, thanks to which
it is easily used in all areas of national economy. Decomposing in the soil, this
bioplastic does not harm the environment, but, in addition, it becomes a good
fertilizer.

Even earlier, in 2013, thanks to the work of Remy Lucas, the industrial
production of algal plastic was launched in France. The technology of its man-
ufacture is the ultimate prostate - from dried algae they are turned into powder,
to which other plant components are added to form granules. These granules
are the raw material for the production of bioplastics. This material is used for
the manufacture of disposable tableware, tokens in transport, and bottles.

Academic advisor — senior lecturer E. V. Vychuzhanina
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WARNING: BREAST CANCER

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

Breast cancer is one of the most common cancer diseases among women
and one of the leading causes of death. In 2020, breast cancer caused 685000
deaths worldwide (7 % of cancer deaths; almost 1,2 % of all deaths). This dis-
ease, is very dangerous and underestimated, ranks first place in the population.
Thus, informing about this disease is an important task.

Cancer cells are very similar to cells from which they originated and have
similar but not identical DNA and RNA. Thus, breast cells become abnormal,
grow out of control, and form tumors.

The general signs and symptoms include dimples and changes in the skin
on the breast, pain or discomfort, lumps, nipple discharge, and changes in nip-
ple form. Breast cancer is usually diagnosed by biopsy of a nodule detected by
mammogram or by palpitations.

There are many causes that can increase the chance of breast cancer occur-
ring: significant family history, a previous history of breast cancer, genetics,
hormones, lifestyle and diet, and the environment.

Today there are so many approaches, which can be made for the treatment
of breast cancer such as surgery, radiation therapy, chemotherapy, hormonal
therapy, and recently nanotechnology, and gene therapy. With advances in
screening, diagnostics, and treatment, the death rate for breast cancer has de-
clined. In fact, about 90 % of women newly diagnosed with breast cancer will
survive for at least five years. Research is ongoing to develop even more effec-
tive screening and treatment programs.

The sooner the cancer is detected, the higher the chances of a complete
cure. This is the reason why it is so important to talk about cancer. Particular
attention should be paid to such types of cancer that are located in organs that
have many taboos and prohibitions in society, including breast cancer.

Academic advisor — senior lecturer E.A. Melnikova
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GREEN HYPERACCUMULATORS

D.A. Egorovskaya, A.P. Issabayeva
egorovskayadasha@mail.ru, adelinaisabaevall@gmail.com

In modern conditions, when the load on ecosystems is constantly growing,
various methods of cleaning the environment are of great interest. One of the
environmentally friendly and cost-effective methods is the phytoremediation
method. It is a complex of methods for treating wastewater, soil, and atmos-
pheric air using green plants.

The advantage of using plants is the ability to absorb heavy and toxic met-
als. Plants are able to extract arsenic, cadmium, copper, mercury, selenium,
lead, petroleum carbohydrates and other elements from soil, water, and air.
The plant mass in the contaminated areas is collected and burned, and the ash-
es are used as secondary raw materials.

On the other hand, there are certain limitations to the use of the phytoreme-
diation method. This is a long process that can take several seasons, and phy-
toremediation is also limited by the growth rate of plants. This method is effec-
tive in areas where immediate decontamination is not required.

The application of phytoremediation methods can have negative conse-
quences for the ecosystems in which they are applied, due to the bioaccumula-
tion of contaminants in plants, which can subsequently enter the food chain
through primary and secondary consumers.

Today, the method of phytoremediation is gaining popularity. For example,
in the city of Tomsk, it is rational to plant poplar, maple, linden, elm, pine, and
spruce around factories and along highways. Mushrooms are excellent accu-
mulators of heavy metals and radionuclides. Reed, willow, duckweed, cattail,
and irises are planted around ponds. Mustard, sunflower, legumes are used to
clean arable land, which absorb heavy metals.

Green technologies are one of the best ways to repair the damage caused to
nature and the opportunity to learn how to use natural resources carefully,
thereby improving the overall well-being of people.

The Earth's ecosystem is unique; it is able to renew its dynamic balance.
Unfortunately, this is a long process, requiring tens or even hundreds of years.
The task of men is to help nature restore balance in a short time.

Academic advisor — senior lecturer E.A. Melnikova
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THE USE OF CYANOBACTERIA
IN THE COLONIZATION OF MARS

I.M. Filippova
irinaf2003@gmail.com

Leading space agencies are aiming at flights to Mars in the coming dec-
ades. In this regard, humanity has an urgent need to invent ways to provide
colonizers with food, water and oxygen, regardless of supplies from Earth. Cy-
anobacteria are a promising way to obtain oxygen and biomass. Scientists have
investigated these organisms in conditions close to Martian, and have devel-
oped prototypes of regenerative life-support systems, such as MELISSA, as
well as a bioreactor for the production of oxygen called Atmos.

MELISSA is a closed system that includes several types of bacteria that
carry out mutual transformations of organic and inorganic substances. Cyano-
bacteria and higher plants act as sources of edible biomass and oxygen, con-
sumers of carbon dioxide and bacterial nitrates. People are consumers of bio-
mass of higher plants and oxygen, as well as producers of organic waste.

One of the compartments of the system contains blue-green algae of the
genus Limnospira. Their main purpose is oxygen regeneration, but it also can
be used as a dietary supplement rich in proteins. According to the research, al-
gae can be contained in non-nitrified urine. A mouse was used to test the effi-
ciency of oxygen production. During all 35 weeks of the experiment, the ani-
mal felt good, its weight slightly increased by the end.

Another development of the researchers is the Atmos biological reactor. Its
creators suggested that cyanobacteria of the genus Anabaena would be capable
of mixotrophic growth and photosynthesis in Martian atmosphere. It turned out
that these organisms actually grow in such conditions, and they are suitable for
feeding Escherichia coli.

In conclusion, cyanobacteria are actually promising producers of oxygen
and nutrients, especially proteins, which are also capable of living in the condi-
tions of Mars space stations. This allows bioengineers to include them in vari-
ous closed life-support systems, so that organizers of Mars colonization pro-
grams would save a lot of resources on the supply of oxygen and food for peo-

ple.
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BIRDS AND THEIR LITTLE COMPASSES

V.V. Fomenko
bettebrosmer@gmail.com

For many centuries, people have observed the behavior of birds and won-
dered how they manage to know the exact direction. Scientists are still re-
searching this question. Some of the latest research can give us the answer
now.

According to the previous research, birds are able to feel the Earth's mag-
netic field, and this ability allows them to return home from unfamiliar places
or navigate when migrating over a distance of more than ten thousand kilome-
ters. For a long time, scientists believed that iron-rich cells in the beak served
as a microscopic compass for birds. However, in recent years, experts have
found new evidence that certain proteins in the eyes of birds play such a role,
allowing these animals to «see» magnetic fields.

Now, researchers have identified a possible protein that gives birds this
«sixth sense.» Both studies examined Cry4, a photosensitive protein present in
the retina of both zebra finches and robins. The scientists found that the con-
centrations of Cryl and Cry2 rose and fell throughout the day, while the con-
centration of Cry4 remained unchanged.

Consider the second compass which is no less important. Researchers have
shown that olfaction — or sense of smell — is almost certainly a key factor in
long-distance oceanic navigation, eliminating previous misgivings about this
hypothesis. This experiment shows that anosmic birds showed a completely
different orientation during flights over the sea, choosing not quite the right di-
rection. When they reached the ground, their navigation improved.

Also, there were birds with small magnets, and they were orienting better
than anosmic birds. It cannot be said that magnetoreception does not matter,
however, during long flights over the open sea, birds are more oriented by
smells.

Now we know how birds orient in big flights. It has two different senses,
with different importance: smells and magnetoreception. This research has a
significant contribution to the development of navigation systems and it can
help to create new GPS analogs keeping in mind the advantages and absence
of interfering factors for navigating.
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WHAT IS MEMORY?

A.A. Fominykh
anton.fominykh.02@mail.ru

Memory is the designation of a complex of cognitive abilities and higher
mental functions carried out by the work of nerve cells. According to its func-
tions, it is able to memorize (encode), store, reproduce (extract and update) and
forget (erase) information.

In computers, information is stored on transistors and transmitted through
one binary bit with 2 possible states (0 or 1). In the brain, information is
formed in synapses (places of contact of nerve cells) due to the presence of
synaptic transmission processes (long-term potentiation). The neurons of the
hippocampal CAL region receive ~4.7 bits per synapse with 26 distinguishable
states.

In turn, memory is classified into three levels: iconic preserves the com-
plete image of the object; short-term captures the display of the object, events;
long-term-involves semantic processing of data and their generalization, while
many details of perception are preserved. Memory is updated in response to
search for the necessary information.

Also, depending on the different types of sensory systems that play a lead-
ing role, visual, auditory, tactile, gustatory, and digital memory are distin-
guished.

Academic advisor — lecturer A.E. Yalynskaya
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INTERESTING ADAPTATIONS OF ARAUCARIA

S.S. Goroshkevich, K.V. Karius
sergeygoroshkevich@mail.ru

Our understanding and definition of a tree as a life form are based on a few
main principles of tree growth: phototropism, negative gravitropism and apical
domination.

Different species combine and develop these characteristics in different de-
gree. Araucaria species living in isolated areas in islands of Oceania is very in-
teresting for studying the adaptation strategies of trees. It is supposed that stay-
ing isolated from tough competition with other species, they preserve very an-
cient strategies of adaptation.

For example, the studies on Araucariaceae have showed an “endemic” way
to adaptation. Trees form an egg-locking crown only on the valley where there
is no competition for light. Living in the forest, modern tree species have
mechanisms for prioritizing the development of later branches over earlier
ones (derivative effect of apical dominance). There is a necessity to fight for a
place in the sun. However, A. muelleri just develops a new similar crown over
the old one. Thus, it forms a crown consisting of a few consecutive eggs in
which upper «eggs» are similar or bigger than the old ones but do not have
apex-oriented hierarchy of growth that typical to modern species of trees.

The Cook pine is the endemic of New Caledonia Island. In the beginning of
the 20th century the introduction of this pine was spread worldwide.

It turns out that growing in different areas the Cook pine shows different
lean of the trunk. According to the article of Matt K. Ritter et al. the Cook pine
leans to the North when grows in the South hemisphere and leans to the South
in the North hemisphere. Moreover, the degree of the angle depends on the lat-
itude: the farther from the equator the stronger the angle of inclination is. Max-
imum known angle is 45°.

Unfortunately, there is no any certain explanation for this phenomenon
which was discovered in 2017. Basically, Arabidopsis is an object in the stud-
ies of phototropism and negative gravitropism, and this species of Araucaria
can promote such studies in forest trees.

Scientific advisor — senior lecturer E.V. Vychuzhanina
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FROM FROG TO ROBOT. XENOBOTS - A NEW LEAP IN SCIENCE

Ya.M. Gracheva, A.Yu. Sannikova, K.R. Zalaeva
yangradewa@ya.ru, a.sannikoval703@yandex.ru, sitdowndown@mail.ru

Over the centuries, the best minds have been creating something new,
changing lives for the better - sometimes smoothly, sometimes dramatically.
The inventions that once shook the world seemed an unrealizable reality. Elec-
tricity, the Internet — now it's our routine. Only the desire of scientists to com-
prehend and create something new does not weaken. In an effort to make our
lives even more comfortable and longer, scientists are pushing science forward
and creating what we could only see in films. Now one of these fantasies has
come true - these are biorobots, namely xenobots. Who or what are xenobots?

Xenobots are programmable, synthetic, living organisms. Invented in the
USA in 2020 by the University of Vermont, which did research with Tufts
University's Allen Discovery Center. Xenobots got such an interesting name
thanks to the African-clawed frog Xenopus laevis.

They are created by combining various biological tissues, namely from on-
ly two elements: skin cells and heart muscle cells obtained from stem cells tak-
en at an early stage of development of frog embryos. The xenobot lives for
about a week, feeding on the small slabs of yolk that fill each of its cells and
usually aid embryonic development. Its building blocks are living cells, thus
the biorobot can heal from injuries even if it is torn almost in half. Xenobots
are less than a millimeter wide. This is small enough to travel inside the human
body.

Currently developed xenobots are capable of walking, swimming, pushing
pellets, carrying payloads, and working together as a group. They can also go
for weeks without food.

The creation of xenobots is a big breakthrough in several areas at once.
Xenobots can pick up loose aggregates (in a petri dish) overnight, shaping
them into a pile. In the future they or their improved forms will be able to: col-
lect microplastics from the ocean into a larger pile, deliver medicine to a spe-
cific organ, and remove plaque from the walls of our arteries. Xenobots can be
used in almost all spheres of human life. The implications of their existence
could spill from artificial intelligence research to fundamental questions in bi-
ology and ethics. Thus, xenobots can be called a window to the future.

Academic advisor — senior lecturer E.A. Melnikova
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SLEEP STUDY: BEGINNING

A.A. Gribkova, M.A. Pustovarova, E.O. Stukova
gribkova9@gmail.com, pustovarova.maria@gmail.com,
li.stuk.02@gmail.com

Curiously, an ordinary school project can facilitate the study of our body
and mind. Oddly enough, the study of the effect of sleep on our body from a
scientific point of view has begun recently. The experiment conducted by
schoolchildren in the second half of the last century became the prerequisite.

A seventeen-year-old Randy Gardner, a San Diego high school student,
carried out this experiment from December 28, 1963, to January 8, 1964. It
took 264 hours or eleven days. Accidentally Stanford researcher William C.
Dement got the information about this school project, and the experiment be-
came one of the most widely cited sleep-deprivation experiments ever con-
ducted. Nobody knew how constant wakefulness would affect the state of the
brain. Previous experiments done by Russian doctor Marie de Manasein on
puppies showed that animals died after four days of sleep deprivation. There-
fore, the subject underwent regular examinations where analysis of physical
condition and brain activity was carried out throughout the experiment.

During the experiment, unique data were obtained on the state of a person
in conditions of constant lack of sleep.

It is often claimed that experiment demonstrates that prolonged sleep dep-
rivation has an insignificant effect, akin to mood changes usually associated
with fatigue. However, severe mental and behavioral changes have been ob-
served during sleep deprivation, including dejection, problems with concentra-
tion and short-term memory, paranoia, and hallucinations.

After this experiment, many scientists took up the study of sleep. How does
it affect physical activity, performance, mental state, and the work of the nerv-
ous and digestive systems? This experiment made it possible to look at sleep
from a more scientific point of view, which made it possible to study in more
detail the mechanism of sleep itself, in addition to its influence both on hu-
mans and on other organisms. Due to the fact of interest this experiment has
generated, we now have a wealth of knowledge about sleep that allows us to
better manage the disease and take care of our health.

Academic advisor — senior lecturer E.A. Melnikova
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EFFICIENCY OF EX-VITRO ADAPTATION OF DIFFERENT
GARDEN STRAWBERRY VARIETIES

A.l. Karetnikov
ashiopersp03@gmail.com

Fragaria ananassa (garden strawberry) is agrotechnologically important
plant culture has fruit with high taste. Nowadays ergonomic methods of
growth are in preference. One of them is hydroponic plant cultivation. Seed-
lings for this usually are prepared by in vitro culture. However, ontogenesis of
different plant lines may differ from each other. In according to this, we decid-
ed to learn more about distinctions of survival and biomass production of the
following strawberry varieties «Delizzimoy», «Elan», «Moscow delicate»,
«Tasty» and «Gigantella» in ex vitro adaptation.

The planting material is cultivated in vitro on MS-0 gel for 60 days, lamps
had E, = 9000 lux and T - 2700-3200°K. Later 50 explants were planted into
the hydroponic system of drip irrigation with coconut soil and adapted for low
air humidity. Plants were covered with plastic cups and opened every day with
increasing ventilation time, because blade stomas did not transpirate water in
vitro. EC value in nutrient solution was 700 ppm, pH — 5,7, which is optimal
for strawberry hydroponic cultivation. For illumination were used warm white
lights with colour temperature — 2700-3200°K and E, = 17000 lux. Measure-
ment of blade length and petiole length is used to meter biomass productivity.

Effective biomass production was demonstrated by «Delizzimo» and
«Elan» strawberries. Variety «Taste» demonstrated disappointing biomass
production results. Survival value for the variety «Gigantella» was 50 %, for
other lines it was 100 %.

The data analysis detected that every of the researched strawberry varieties
are resistant to changes of environmental factors, except for «Gigantella». The
most effective green biomass production detected for «Delizzimo» and «Elany.
It can be stated that «Elan» and «Delizzimo» strawberries are the most respon-
sible for rapid change of humidity.

Academic advisors — senior lecturer E.A. Melnikova; Master of Science in
Biology, teacher of Biology, «Perspectiva» school E.V. Plotnikov
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ENVIRONMENTAL SAFETY OF NUCLEAR POWER PLANTS

A.V. Khairzamanova
tankin-petrova-apostol@mail.ru

Nuclear power is one of the most contradictory industries of the electric
power. On the one hand, it has a number of significant advantages. The calorif-
ic value of nuclear fuel is 2—3 million times greater than that of traditional
types. Economic indicators of nuclear power plants do not depend on the loca-
tion. On the other hand, the Three Mile Island accident, the Chernobyl disaster
and the Fukushima nuclear disaster have greatly undermined the confidence of
the international community in nuclear energy. Since the mid-80s, there has
been a slowdown in the growth of the number of operating power units and the
amount of electricity generated by nuclear power plants.

Our work is devoted to the assessment of the ecological impact of nuclear
power plants on atmospheric air and water bodies.

The reports of international organizations comparing the ecological indica-
tors of nuclear power plants with other types of power technologies were re-
searched. The following indicators are selected: greenhouse gas emissions,
emissions of particulate matter and non-methane volatile organic compounds,
ozone depletion potential, water consumption, acidification and eutrophication
potentials, ecotoxicity. Thermal pollution of water bodies and the use of radio-
active fuel are mentioned separately.

The research shows that nuclear energy has the lowest indicators of ozone
depletion, acidification and eutrophication potentials. The indicators of emis-
sions of greenhouse gas, particulate matter and non-methane volatile organic
compounds, water consumption and ecotoxicity are not the lowest, but compa-
rable to similar indicators of renewable technologies. Both thermal pollution of
water bodies and the use of radioactive fuel are tightly controlled, so their im-
pact on the environment is minimal.
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ANTHOCYANINS AND THEIR PROPERTIES

A.A. Khorzova, V.A. Lobanova
khorzova@yandex.ru, cheshir.11022002@gmai.com

The world of plants is amazing and colorful. Plants get their colors from
pigments it produces. These pigments are molecules that selectively absorb or
reflect certain wavelengths of light. The wavelength it reflects is the color we
perceive. There is a myriad of plant pigments, but scientists categorize them
into several different types.

One of the most interesting type of plant pigments is anthocyanins. Antho-
cyanins are amazing pigments that give different shades of blue, purple, and
pink to different parts of plants. They are notable for many properties, for ex-
ample, they can change their shades depending on the acidity and basicity of
the medium. This fact opens up many practical possibilities for us.

Anthocyanins are pigments from the flavonoid group. All numerous com-
pounds of the group of these pigments are somehow synthesized from three
main ones: pelargonidin, cyanidin, and delphinidin. The colors of these pig-
ments correspond to red-orange, violet, and blue, respectively. In this connec-
tion, the questions about the origin of other colors, like pink, for example,
arise.

There are several reasons for changing the color of these pigments: the
structure and concentration of anthocyanins, the presence of certain metal ions
and co-pigments, localization in the plant body, and the pH value in plant vac-
uoles.

The last reason is most interesting in the context of various practical works.
A pattern has been established that in an acidic medium the solution of these
pigments is red, in a neutral medium it is violet, and in an alkaline medium, it
is yellow-green. With this knowledge, it is possible to create a gradient scale of
correspondence between the pH values of the medium and the shade of antho-
cyanin extract from a particular plant species. Thus, you can create an acid-
base indicator at home.

Anthocyanins have unique properties, for example, sensitivity to the pH of
the medium. This allows them to be used for a variety of purposes, in particu-
lar, as an acid-base indicator.

Academic advisors — senior lecturer E.A. Melnikova
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WATCH OUT OF DEPRESSION

D.R. Koksharova, D.H. Javtayeva
dar_kokshar@mail.ru, dianajavtayeva@gmail.com

Depression is a mental disorder. It is connected with the oppression of
mental activity, mainly its emotional-volitional component. In the modern
classification, the main importance is given to the variants of the course of de-
pression.

According to statistics, about 280 million people worldwide suffer from
various forms of depression. At the same time, sick people often do not realise
the seriousness of the changes that are happening to them.

Our work is devoted to the consideration of the main signs and forms of
depression, as well as the importance of timely treatment.

The main method of diagnosing depression is still clinical or psychopatho-
logical. There are currently no reliable instrumental methods for diagnostics.
Diagnostic criteria are the following: prolonged depression of mood, a distinct
decrease in interest or pleasure in activities usually associated with positive
emotions, decreased energy, and increased fatigue. There are additional symp-
toms: reduced attention and self-esteem, feelings of self-doubt, guilt and hu-
miliation, a gloomy and pessimistic vision of the future, ideas or actions re-
garding self-harm or suicide, and disturbed sleep and appetite.

It is necessary to realise that depression is a dangerous mental disorder, as
it affects not only the emotional state but also contributes to the exacerbation
of physical ailments. The most tragic outcome of depression is suicide. Of all
suicide attempts made each year, up to 50 % occur in patients suffering from
depression. The probability of a problem is especially high among young peo-
ple, who suffer from a misunderstanding on the part of relatives and friends.

Based on the information we collected, we consider it necessary to pay due
attention to our mental state and the state of our loved ones, to timely identify
symptoms of depression. This will help avoid bad consequences. There is no
need to be afraid to contact psychotherapists, the mental state is no less im-
portant than the physical one.

Academic advisor — senior lecturer E.A. Melnikova
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SLEEPWALKING: ASLEEP OR AWAKE?

A.A. Koksheneva, A.M. Safiulina
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Sleep disorders such as sleepwalking arise when normal physiological sys-
tems are active at inappropriate times. Scientists do not clearly understand why
the brain issues commands to the muscles during certain phases of sleep.

Sleepwalking, formally known as somnambulism, is a behavior disorder of
nonorganic etiology that originates during deep sleep and results in walking or
performing other complex behaviors while still mostly asleep. According to
statistics, up to 7 % of the world's people suffer from sleepwalking, however,
this is inaccurate data.

Usually, children and teenagers are prone to sleepwalking. Almost 15 % of
children suffer from somnambulism. Sleepwalking often runs in families, indi-
cating that there is a genetic component. Among adults, sleepwalking is much
less common — only 1 person per 1000 population.

There are additional factors that influence how likely this type of partial
awakening is to occur. Studies have shown that frequent sleepwalking is asso-
ciated with stress, sleep deprivation, certain medications, breathing disorders,
neurological conditions, stress, fever, and migraine.

In many cases, sleepwalking requires no active treatment because episodes
are rare and pose little risk to the sleeper or those around them. However, sev-
eral preventive methods have been developed. For example, to observe the
sleep regime, calm down before going to bed, fall asleep in silence, and not be
subjected to physical exertion before going to bed. Prevention of sleepwalking
is very important because sleepwalkers can suffer during an attack.

Accidents during these episodes can cause injuries, and sleepwalking is as-
sociated with worse sleep and daytime drowsiness. Active treatment may not
be necessary for many people, but when episodes are more frequent or intense,
several treatment options may be beneficial.

To clarify the mysteries of sleepwalking, it is necessary to find out more
about the brain mechanisms that control sleep and arousal states. Future re-
search will have to focus not only on what is happening while sleepwalkers are
sleeping but also on the characteristics of their waking brains.

Academic advisor — senior lecturer E.A. Melnikova

88



INHABITANTS OF THE MARIANA TRENCH

K.D. Komleva
kseniakomleva.24@gmail.com

There are many unusual places and phenomena on our planet. One of them
is the Mariana Trench. It is located in the western Pacific Ocean and is approx-
imately eleven kilometers deep. And many incredible creatures live in these
depths. And now | will tell you about some of them.

On this slide, you can see the Macropinna microstoma or the Barreleye.
This fish usually lives at depths of eight hundred meters, but sometimes it is
found at lower depths. The Barreleye is interesting in that it has a transparent
head through which it can see with its own eyes, which are inside its head. Its
eyes can rotate ninety degrees. And in this way the Barreleye tracks down its
prey, which is usually bioplankton.

Another inhabitant of the water depths is the Grimpoteuthis or the Octopus
Dumbo. It lives at depths of seven thousand meters. This is the deepest shell-
fish depth. In length the Grimpoteuthis usually reaches twenty centimeters, but
there are more. There are two fins on its body thanks to which it can change di-
rection. These fins are very similar to wings.

On this slide, you can see the jellyfish Benthocodon. It lives at a depth be-
low eight hundred meters. The Bentokodon looks like a red flying saucer up to
three centimeters in diameter with one and a half thousand long thin tentacles
around its perimeter. Thanks to these tentacles, the jellyfish can move in water.
The Bentokodon feeds on small crustaceans and unicellular organisms. And
the red color helps the jellyfish not to glow and remain invisible.

Many unusual and mysterious creatures live in the Mariana Trench, some
of which have not been studied yet. But science develops over time and | think
that people will see many more incredible and interesting creatures of which
we do not even suspect.

Academic advisor — senior lecturer E.A. Melnikova
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PHOSPHENES AND OTHERS VISUAL TRICKS

E.A. Kovalevskaya
evusko2002@gmail.com

People can see objects because our eyes give information to the brain about
what kind of light falls on them. There are special structures of the eyeball as
rods and cones that cause the transmission of light energy by receptors and its
transformation into a nerve impulse. The nerve impulse, in turn, transmits in-
formation to the brain, where a real image is formed. However, even when no
light enters the retina, sometimes we still see colored spots and patterns with
closed eyes.

My report is devoted to the explanation of such phenomena as an ability of
our brain to determine the real color of objects correctly in the variety of cir-
cumstances, the work of cones and rods, the «zero level of rednessy, the sub-
traction of excess brightness and other interesting optical tricks.

False visual sensations can take place due to direct mechanical, magnetic or
electrical stimulation of the retina. Such pictures that occur without the influ-
ence of light are called phosphenes. The word phosphene comes from the
Greek words phos (light) and phainein (to show). These effects were described
in detail by the ancient Greeks and Isaac Newton.

The geometric shape and color of the patterns depends on how many areas
of the visual cortex were involved. Blind people from birth do not see phos-
phenes. A person who has lost his eyesight can observe them with artificial
arousal. Based on this, it is considered possible to create visual prostheses with
artificial excitation of phosphenes. In some cases, phosphenes are also ob-
served in the light, mixing with the visible picture and creating visual illusions.

The analysis of the information showed that the biggest part of «strange op-
tical hallucinations» are just the side effects of the brain’s work that we rarely
think about but which recognizes the colors and brightness of points in the vis-
ual field every moment of our lifetime.

Academic advisor — senior lecturer E.V. Vychuzhanina
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SHERLOCK IS ASMALL DETECTIVE OF MOLECULAR WORLD

E.A. Kovalenko
evgeniy-kovalenko2016@mail.ru

In 2020 the Nobel Prize in Chemistry was awarded to Emmanuelle Char-
pentier and Jennifer Doudna for the development of a method for genome edit-
ing. Although the Cas protein families include several proteins major achieve-
ments usually are connected with Cas9. However, scientists have found an ap-
plication for different types of these outstanding proteins. One of them, Casl3a
is the base component of the SHERLOCK diagnostic tool the name of which
stands for «Specific High-sensitivity Enzymatic Reporter unlockingy.

SHERLOCK efficiency determines by the additional activity of Cas13 pro-
tein activated after recognition of target RNA. If the reaction with Cas13 pro-
tein and targeting crRNA is complemented by RNA reporters (probes) and
then mixed with the biological sample, crRNA-dependent recognition of path-
ogenic nucleic acids by Casl13 turns on collateral activity that destroys RNA
probes. RNA probes are specifically designed: one end of the reporter is bound
to a fluorophore and the opposite is linked to a quencher. Degradation of the
RNA probes releases fluorophores and results in a stable and strong fluores-
cent signal detected by a fluorimeter. In some cases, the RNA target quantity is
very low so the protocol includes an additional step: working at 37°C recom-
binase polymerase amplification for the copy amount increases and transcrip-
tion by T7 RNA polymerase to convert the sample into RNA type again.

The first SHERLOCK system had the main drawback in that it was qualita-
tive, not quantitative; however, a year later, the authors presented the second
system — SHERLOCKv2. SHERLOCKV2 offered an increase in sensitivity by
joining Cas13a with supporting protein Csmé6 for signal enhancement.

Nowadays SHERLOCK is a fast-developing technology which capable to
change our view on long and difficult diagnostic tests. In the Tomsk region,
SHERLOCK can help to rapidly recognise tick-borne encephalitis virus RNA
even in human blood. Among other applications, scientists highlight liquid bi-
opsy sampling to detect mutations in cells and rapid detection of antibiotic re-
sistance genes. Definitely, SHERLOCK will improve our life and probably
even save the lives of some patients.

Academic advisor — senior lecturer E.A. Melnikova
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FLOWERS IN THE SCORCHED EARTH

M.A. Kuznetsova, S.A. Ivanova
myspace4544@gmail.com, i.lightlima@gmail.com

In the 20th century, mankind discovered atomic energy. This invention di-
vided the world into before and after, we received not only benefits but were
also faced with what could kill us. Everyone knows such tragedies as the atom-
ic bombing in Hiroshima and Nagasaki and explosions at nuclear power plants
in Chernobyl and Fukushima. However, if the territories of Fukushima and
Chernobyl are still fenced off and considered exclusion zones, then Hiroshima
and Nagasaki are prosperous and almost the greenest cities in Japan. Why did
it happen, what role does nature play in this, and most importantly, people?

The first step is to turn to history and remember what exactly happened in
Japan in those days, and what consequences it had for residents, nature, and
cities. Everybody knows the consequences were terrible, but due to the nature
of the landscape in the Nagasaki region and the fact that the explosions oc-
curred in the air at a certain height, not so terrifying.

A nuclear explosion seems to be something exceptional and unprecedented,
but even in such a case, nature has found a way to handle it. After all, it has a
huge variety of self-purification mechanisms, among which we considered the
direction of the flow of substances, the movement of water, food chains, and
more.

Unfortunately, cities, unlike nature, do not know how to restore themselves
and don’t have specific mechanisms for recovery. Therefore, further, we
should talk about how the restoration of these two cities took place, what con-
ditions were applied by people, how many resources were spent on this, and
how cities look and function in the end, once mired in darkness and ashes.

Thus, we would like to focus on what kind of purification mechanisms na-
ture has and what people have done to restore Hiroshima and Nagasaki.

Academic advisor — senior lecturer E.A. Melnikova
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BROWN ALGAE FOR USE IN LI-ION BATTERIES

V.V. Lokteva
vitalina_lok@mail.ru

A number of dangerous and toxic matters, such as cobalt, nickel and lithi-
um boride, are used for the production of Li-ion batteries. These toxic matters
negatively affect the soil and enter the groundwater. Scientist Gleb Yushin
from Georgia Institute of Technology proposed using the polysaccharide algi-
nate contained in brown algae to reduce the toxicity of production.

A standard Li-ion battery consists of two electrodes - a cathode and an an-
ode. There is a liquid electrolyte between the electrodes. lons move in it. There
is also an important element there it is a binder material. Silicon anodes give a
much larger battery capacity, but with a modern binder, they are not stable
enough to use them.

Alginates are inexpensive materials already used in the food industry,
pharmacology and dentistry as thickeners and stabilizers. They are extracted
from kelp, in which the content of alginic acid ranges from 15 % to 30 %. It
can be isolated from algae using ordinary soda, so this technology will be very
harmless to the environment.

The physical properties of alginates are ideal for using them as a binder.
Moreover, their use does not require a significant change in the production
process — alginate production can be integrated into the existing technological
process today.

The prototype battery on silicon and alginate showed eight times higher
capacity than modern Li-ion batteries. Algae battery remained stable for 1000
charge-discharge cycles, while the Li-ion battery withstands 300-500 charge-
discharge cycles.

Academic advisor — lecturer A.E. Yalynskaya
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THE RESEARCH OF TELOMERES LENGTH IN STROKE

D.R. Mackhmudov
katakimhana@gmail.com

According to the World Stroke Organization (WSO), ischemic stroke is the
second most common cause of disability and death. Only 20 % of injured peo-
ple continue their regular life, 40 % die in the first year, and 40 % have signifi-
cant disabilities. There is data about less lifespan of people after stroke, which
could be connected with the length of telomeres — the ends of chromosomes,
which guard them against negative effects. That is the reason why we are in-
vestigating the length of telomeres after ischemic stroke.

Our research includes a few steps. The first one is the modeling of local is-
chemia in mice, which is a complex operation in the blood vesicle. After that
mice are excluded from the experiment through transcardial perfusion, and
their brains are frozen in liquid nitrogen. The next step is slicing brains with
the trickiness of 10 um and their immunostaining with PNA-zonds to telo-
meres and antibodies to dablcartin-marker of young neurons and NeuN-marker
of adult neurons. In addition, we provide staining to Gfap-marker of stem cells
and astrocytes. These slices are photographed with a confocal microscope in
3D stacks. Then cell images are cut from the stack, and we automatically
measure the volume, intensity of lightning of the telomeres, and intensity of
lightning fone of these cells by the program written to me. After that, through
the application of mathematical formulas, we get correct data and compare the
difference in telomeres intensity of lighting - in fact, the length of telomeres.

Nowadays, we have only preliminary results, but they are significant.
There is an increase in telomere length in young neurons and less of this pa-
rameter in adult neurons. We think it is connected with oxidative stress.

Hence, we try to understand how chromosomes react to the stroke, the un-
derstanding of this mechanism can be significant for finding ways of stroke
treatment.

Academic advisors — postgraduate student M.M. Shadrina,
Ph.D M.Y. Khodanovich, senior lecturer E.A. Melnikova
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TWO NEW GLASSFROGS FROM ECUADOR

K.S. Mareeva, K.M. Matsenko
karina0602r@gmail.com

New species of animals make a great contribution to the development of
biology, so it is necessary to discuss the most recently discovered new species,
the glassfrogs from Ecuador.

The Tropical Andes is the world’s most biodiverse hotspot. This region
contains 1000 amphibian species, more than half of which are endemic. Re-
cently, two new glassfrogs species have been discovered in isolated areas of
the Andes.

Scientists used morphological, acoustic, and molecular methods to test the
hypothesis that Hyalinobatrachium mashpi sp. and H. nouns sp. are species
new to science. Despite the fact that both species are similar in appearance,
they have a genetic difference.

Their bodies have lime-green backs peppered by black dots arranged
around yellow spots, head usually with interorbital bar. Also they have a com-
pletely transparent belly revealing a red heart, a textured white liver and diges-
tive system, and, in the females, a pouch of greenish eggs.

The main threats for species are habitat loss and contamination due to cattle
ranching, agriculture, and mining activities.

Academic advisor — lecturer A.E. Yalynskaya
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BIOMIMICRY

A.A. Masharina
am.arina.2003@yandex.ru

Biomimicry is a process based on the evolution and development of our
planet. Biological organisms developed strategies to survive, optimized their
organization and functioning, and adapted their form.

Janine Benyus found out that people should emulate nature's ways when
looking for solutions to their problems, products and policies.

People have always imitated nature. At first it was wings like birds, but to-
day biomimicry has reached a new level. People have learned to repeat smaller
structures, such as chameleon skin. This technology allows you to create
unique coatings. The properties of this material can be used in engineering,
and for military purposes. They also imitate not only the structure, but also the
behavior of animals. So, an unmanned flock of drones organize themselves
like groups of birds or insects.

Thus, biomimicry can help humanity effectively and quickly achieve goals
in a particular industry. In military affairs, this is a particularly popular direc-
tion. All in all, the work is describing evolution of biomimicry, and how it
used in military industries.

Academic advisor — lecturer A.E. Yalynskaya
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CLIP THINKING

E.I. Melnikova
kamelka2019@mail.ru

This work is devoted to the phenomenon of clip thinking, its characteristics
and origins. The positive and negative features of this phenomenon are high-
lighted. Clip thinking is contrasted with systemic, linear thinking.

Generation Z (1997-2016) has moved to a high level of multitasking. Their
brains are good at switching their attention very quickly. This phenomenon is
called clip thinking, which is a type of thinking when a person perceives in-
formation fragmentally, in short chunks and vivid images, cannot concentrate
and constantly jumps from one to another. The term «clip thinking» was pro-
posed by the American futurist Alvin Toffler. In Russia, this term appeared
thanks to Professor of philosophy Fyodor Girenok in the late 1990s.

With the spread of the Internet and social networks, the problem of clip
thinking has become even more urgent.

Cons of clip thinking:

e low concentration

e surface perception

o difficulties in learning and assimilation of new information

e susceptibility to manipulation

e weakening of empathy

e  There are not only disadvantages of clip thinking, but also advantages:

e information unloading

o fast response

e multitasking

We believe clip thinking is a predominantly negative trend. But if you
combine the struggle with negative consequences and the experience of posi-
tive effects, you can make friends with this concept for a long time. There are
methods to combat clip thinking. For example, reading books, writing essays,
participating in discussions, digital detox, meditation, and so on.

In conclusion, clip thinking affects people's daily lives. However, there are
some ways of decreasing the negative effects of this type of thinking.

Academic advisor — senior lecturer E.V. Vychuzhanina
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SPECIES DIVERSITY OF MYXOMYCETES
OF THE NORTH-WESTERN CAUCASUS

S.A. Melnikova
sonnata03@gmail.com

Today, the issue of conservation and study of biological diversity is more
acute than ever. The need to preserve biodiversity is fixed by the decision of
the UN Conference in Rio-de-Janeiro, which accepted the Convention on Bio-
logical Diversity in 1992. However, despite the importance of fundamental re-
search in the field of studying biodiversity, some groups of organisms still re-
main poorly studied, including myxomycetes — unique spore-forming protists
capable of surviving in conditions of severe anthropogenic stress and having
wide distribution areas.

This work contains a description of studies devoted to the assessment of the
species diversity of myxomycetes in the North-Western Caucasus. Also, the
materials collected on the territory of the protected areas of the Krasnodar re-
gion and the republic of Adygea: the nature monument of regional significance
Guam canyon and the cordon of the Caucasian Biosphere Reserve Guzeripl are
of particular value.

The joint use of traditional route and laboratory methods of accounting for
the sporulation of myxomycetes made it possible to collect extensive herbari-
um material from the study area, which was subjected to statistical processing:
substrate confinement, species and numerical saturation of orders were identi-
fied. The most frequently occurring species in the territory of the Northwestern
Caucasus - the core of the biota — were also identified. For the first time, the
method of «wet chambers» was used for the study area, which made it possible
to collect spores of species that are difficult to account for in the field.

In the course of many years of work to identify the species diversity of
myxomycetes, extensive herbarium material was collected and systematized.
More than 200 samples of sporulation belonging to 5 orders, 6 families, 12
genera and 29 species, 26 of which turned out to be new to the Republic of
Adygea and had not previously been found in this territory were collected dur-
ing the study.

Scientific supervisors — honored teacher of Kuban S.A. Grobovaya; PhD,
associate Professor M.N. Shurupova; senior lecturer E.V. Vychuzhanina
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OVERPOPULATION OF THE EARTH:
SHOULD WE START LOOKING FOR ANEW HOME?

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

Humanity is facing a huge number of threats that await us throughout the
existence of the planet. One of the most important problems of humanity now-
adays is the overpopulation of the Earth.

Overpopulation is characterised by an excess of the population concerning
the means of subsistence or an excess of the population with the demand for
labour. It is a relative concept.

At present, scientists are divided into two camps. One group believes over-
population is inevitable. Humanity needs to colonise other planets to continue
living. Another group is convinced — we have entered the stage of the devasta-
tion of the Earth, the human race will disappear and leave behind only ruins
that the planet will absorb. Some people are hesitating and believe both in the
reliability of the planet and in the ability of a person to prevent the disaster.

We can already see some of the consequences associated with overpopula-
tion: food shortages, increased population density, poverty, and exhaustion of
the planet's non-renewable resources.

The reasons for the high rate of population growth are clear. The low level
of education of people in developing countries, religiosity, lack of education,
and poverty. A huge number of activities are being carried out aimed at eradi-
cating these problems. The increase in the level of education, and the liberation
of minds from the shackles of religion and traditions are happening now.

The current demographic stage, which humanity has entered, is character-
ised by a decrease not only in the birth rate but also in mortality. Scientists be-
lieve population decline will not harm the world, the processes that lead to a
reduction in the population are already working, and they are not working to
devastate, but to stabilise the population.

However, the questions asked daily remain unanswered for the time being.
The purpose of this work is to discuss various points of view on the problem of
overpopulation.

Academic advisor — senior lecturer E.A. Melnikova
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MARINE SNOW: PAST AND PRESENT
OF UNDERWATER FLAKES RESEARCH

M.D. Morozova
science.margarital45@list.ru

Marine snow is a constant process of falling organic particles from the sur-
face layers of the marine environment. It is one of the meaningful ways to
transfer energy from the light-filled area to the aphotic zone. Marine snow
consists of many fragments of organic matter, for instance, it can be plankton,
faeces of animals, decaying bodies of various creatures, and inorganic dust.

In 1930, explorer William Beebe plunged into the water in a bathysphere to
explore the ocean depths. One day he observed an unusual phenomenon: white
particles were falling from the surface layers as if he was standing outside and
watching the snowfall. Later, science showed that this phenomenon plays an
important role in the underwater world.

Parts of organic matter can form aggregates with characteristics that corre-
spond to Goldman’s hypothesis. This hypothesis states that various phyto-
plankton and microorganisms can attach to the surface of such aggregates and
take part in the processing and destruction of nutrients. The presence of a deni-
trifying and sulphate-reducing bacteria confirms the presence of metabolic
processes in aggregates.

If it is systematized according to the form and type of organic matter, dead
plankton and animal and plant detritus can help determine the fate of carbon in
the depths of the ocean. For many centuries, carbon has been going its way
without release, being absorbed and isolated from the Earth's atmosphere.

Discoveries on the topic of marine snow continue to this day. With the de-
velopment of in situ visualisation technologies, the analysis of marine snow
has become convenient and simplified. And recent studies have shown that in
relation to the strong equatorial stream, the drift of organic particles to the
south and north poles is hindered.

Research on marine snow in the future may be useful for microbiologists
and the development of biotechnologies. Changes in its data can warn us about
critical climate changes. The number of areas affected by the study of this
phenomenon is growing every year and it proves its value.

Academic advisor — senior lecturer E.A. Melnikova
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TECHNOLOGICAL POTENTIAL OF BACTERIA

R.S. Nadmitov
ezkatkanet@gmail.com

Bacteria can help to save civilization. Researchers have already learned
how to use them for a variety of purposes. Despite the simplicity of bacteria,
their unique metabolic features open up a huge field for research.

Due to their ability to quickly grow and the relative ease with which they
can be manipulated, bacteria are the workhorses for the fields of molecular bi-
ology, genetics and biochemistry. Due to their importance for research in gen-
eral, samples of bacterial strains are isolated and preserved in Biological Re-
source Centers. This ensures the availability of the strain to scientists world-
wide.

We already know about some ways to decompose plastic; it is known that
there are fungi capable of this. At the same time, bacteria can also be used for
this purpose. Researchers have developed an enzyme from Ideonella sa-
kaiensis that can digest certain types of plastic. Currently, researchers are
working on improving this method. Also, bacteria could be a raw material for
biofuels. For example, an international group of scientists recently discovered
that clostridia (intestinal bacteria) can produce large amounts of capric acid, a
promising metabolite in the production of biofuels. In the future, this technolo-
gy could be used to produce low-cost biofuels. And with the help of Esche-
richia coli, scientists for the first time managed to synthesize giant polymers of
the muscle protein titin and form strong fibers from them. It is possible that in
the future they can be used in medicine or also to create protective equipment.

These are just examples of recent discoveries, but how many have been
made before and how much we have yet to do. To clean up the planet from
garbage, to provide people with cheap energy, to develop some convenient ac-
cessories — this is the goal that we are getting closer and closer to. Bacteria in
particular can be of great help to us in this. Especially since scientists estimate
that the total number of their species could be as high as 10 million, and maybe
even more.

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

E.A.Nikitina
ele-ele.soul.501@mail.ru

In psychology, laziness is considered abnormal behaviour that needs to be
combated. In religion, laziness is a deadly sin. But biologists have delved
deeper into human physiology, examined the brain, and found out what causes
laziness, whether it can be defeated, and can even tell if animals are lazy.

From the biological point of view, laziness is an excessive implementation
of the principle of saving energy. Newly spotted differences in how our brains
work could explain why some people are more apathetic and lazier. Scientists
say motivation could be more about biology than attitude.

When people decide to do things, the premotor cortex tends to light up just
before other coordinating movement spots in the brain become active. Among
the lazy, deciding whether or not to do something, the premotor cortex fired
paradoxically more than in the go-getters. The brain connections responsible
for the jump from decisions to actual action must be less effective in the apa-
thetic and lazy people. That would mean their brains would have to work hard-
er.

Studies suggested that dopamine levels in the brain also could influence
motivation and laziness. The brain's anterior insula showed a strong negative
relationship between dopamine levels and hard work readiness.

All living organisms strive to optimise the ratio of the received vital re-
sources and the energy expended for this, which means to get more by spend-
ing less. The principle of minimising energy expenditure is observed by birds
from the corvid order when they break shells, dropping them on stones. Ra-
vens prefer not to waste extra energy and choose the mathematically optimal
throw height.

In this way, laziness has a neurophysiological basis, and even animals can
be lazy to some extent. We do not control the processes of the brain; the brain
controls us. Someone is lazier, someone is less, but it is about our nature, we
do not need to overcome it. Minimising energy expenditure is very important
for the survival of humans and animals.

Academic advisor — senior lecturer E.A. Melnikova
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P53: THE GUARDIAN OF THE GENOME

T.A. Novikova
thomas.bergs@mail.ru

Cancer is a large group of diseases involving abnormal cell growth with the
potential to invade or spread to other parts of the body. It is the second leading
cause of death globally, accounting for an estimate 9,6 million deaths in 2018.
However, the key to cancer treatment is already included in our genome: p53,
a tumor suppression protein.

P53 is the most investigated tumor suppression protein found in cells
throughout the body. In the presence of cellular stressors, it triggers DNA re-
pair, halt cell division or triggers apoptosis — the mechanism of cell death.
Thus, p53 prevents dangerous mutations and abnormal cell growth. These
functions make p53 a crucial defense against biological and environmental in-
sults that can give rise to cancer, leading some scientists to dub the protein ‘the
guardian of the genome’.

Without the protection of functional p53, damaged cells can spread un-
checked, leading to cancerous tumor growth. This can arise through two mech-
anisms: a mutation of TP53 gene and protein misfold, or deactivation of p53
functions in the cell. Roughly half of all cancers are associated with p53 muta-
tions, and nearly 90 % of people born with such mutations will develop cancer
in their lifetime.

There is still no effective treatment for p53 associated cancers, but there are
some promising avenues of attack, including molecules that neutralize the dis-
ruptive effects of p53 mutations or that counteract the excessive inhibition of
p53 seen in some tumors. Further advances in these and other therapeutic ap-
proaches could ultimately lead to a major victory against a broad range of tu-
mor types.

Academic advisor — senior lecturer E.V. Vychuzhanina
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THE IMPACT OF CONSTRUCTION DEBRIS ON THE GROWTH
AND DEVELOPMENT OF BIOINDICATOR PLANTS

T.E. Osipova, N.V. Ochkur, E.D. Surtaeva
n.ochkur@yandex.ru

Construction debris is one of the main sources of soil pollution in the urban
environment, having a direct impact, including on the phytocinosis of this area.
The purpose of this work is to show the degree of negative impact of construc-
tion debris on the growth and development of plants on the example of Gorno-
Altaysk of the Altai Republic.

Bioindicators are organisms that are easily exposed to environmental influ-
ences, as they have a fast metabolism. As such objects, two types of plants are
used in this work — Coltsfoot (Tussilago farfara) and Garden cress (Lepidium
sativum), which are the most accessible in urban conditions.

The Coltsfoot assessment consisted in identifying the asymmetry of the leaf
blade of plants, the Cress assessment - by determining germination in various
soil samples. Five sites were selected as research points, where construction
was carried out at the time of material collection or shortly before it. In addi-
tion, the material from the control point was used — a private land plot far from
roads and construction sites. The most symmetrical leaves were the leaves of
the Coltsfoot of the first plot - a flower bed (0,28). The fifth key site — the sta-
dium had the highest index of asymmetry of the Coltsfoot leaf plate (0,073).
Garden cress showed the quality of the soil of key areas: the soil on the flower
bed is characterized by a low degree of contamination. This one is imported
and fertilized with humus. The soil on the roadside, bridge, stadium has medi-
um degree of pollution, park - heavy pollution.

A comparative analysis of the results obtained using the Coltsfoot and Gar-
den cress bioindication methods allowed us to assert that both methods react
approximately equally to anthropogenic soil pollution. This confirms the ob-
jective nature of both research methods.

The research results show almost direct dependence of plant development
on the presence of elements of construction debris and pollution factors in the
soil. They also indicate that in order to create a healthy vegetation cover of the
territory after the completion of repair and construction work, it is necessary to
carry out measures to restore the soil.

Academic advisor — senior lecturer E. V. Vychuzhanina
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PLANT TROPISMS

V.V. Ostanina, A.A. Platonova
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Tropism is an involuntary orientation of an organism or one of its parts. It
includes turns or twists during movement or differential growth and is positive
or negative in response to a source of stimulation.

The idea of tropism first arose in botany when it was observed that plants
move in response to various stimuli. No matter how you plant a seed, it always
develops a root under the force of gravity, which is known as geotropism.
Roots are also naturally attracted and turned towards water. This hydrotropism
is beneficial for plants. When the water is deprived of oxygen, the roots also
look for oxygen. It is known as aerotropism, and oxygen is the stimulus. From
these examples, it can be concluded that tropism often has an evolutionary ba-
sis and satisfies the essential need of an organism.

The cause of tropism is the presence of the phytohormone auxin in plants,
also known as indoleacetic acid. Auxins are the only group of hormones with a
specifically organised complex system of polar transport. Due to this charac-
teristic, auxins are hormones of directions.

The bulk of indoleacetic acid is synthesised in young leaves and transport-
ed down. Auxin is transported to the root tip, where its transport is reversed.

We can observe the action of tropisms in the following experiment. We
take several poplar branches, cut them off at both ends, and lower down the
upper parts in a vessel with water. The part of each stem submerged underwa-
ter takes roots, which, under the action of hydrotropism and gravitropism,
sinks to the bottom of the vessel. In the meantime, new shoots rush upward
under the influence of phototropism.

This experiment demonstrates that the growth of a plant does not depend
on the location of the organs, but on the substances contained within the body.
Thus, the auxin developed in young shoots changes their movement.

In summary, plants possess a range of tropisms. They ensure the growth of
a plant in a direction favourable for it.

Academic advisor — senior lecturer E.A. Melnikova,
senior lecturer E.V.Vychuzhanina
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THE UNIQUENESS OF THE SOCIAL ORGANIZATION
OF FIRE ANT COLONIES

A.A. Pichurevich
Pichurevich.nastya@mail.ru

Red fire ants are native to South America and are notorious for their pain-
ful bite. One of these species is known in many other parts of the world, where
its aggressiveness and high population density have made it an invasive pest.
Attempts to control the spread of this species have mostly failed, as evidenced
by its Latin name Solenopsis invicta, which means «invincible».

The study shows how detailed analysis of a large number of insects can
provide unexpected new insights into how evolution works. Scientists have
applied methods of large-scale DNA sequencing which allowed them to dis-
cover one of the first well-known supergenes.

Scientists have discovered that a new form of ant community has spread
among species. They found that after a new form of society developed in one
species, a «social supergene» carrying a set of instructions for a new social
form spread to other species. This spread occurred by hybridization, i.e. cross-
ing between ants of different species. Such an unlikely event provides an alter-
native way of life, making ants more successful than if they only had the origi-
nal social form.

Red fire ants initially had only colonies with one uterus. Earlier, scientists
discovered that about a million years ago, a new social form emerged in which
colonies could have dozens of queens.

The social form with multiple queens has advantages in some situations.
For example, a colony with multiple queens has more workers and thus can
outperform a colony with a single uterus. In addition, in the case of a disaster,
such as a flood, a colony with several queens is less likely to remain without
queens.

After a thorough study of the history of the supergene and the new social
form, it is possible to determine which genes or parts of the supergene region
lead to these changes in behavior. It will also help fill in more gaps in under-
standing of evolutionary processes.

Academic advisor — senior lecturer E. V. Vychuzhanina
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TINY BEETLES ARE DISCOVERING A NEW STYLE OF FLIGHT

D.S. Plekhanov
dmitri.plehanow2002@yandex.ru

For more than 300 million years, ecological pressures have forced insects
to develop extremely small bodiesdown to 200 um long without losing their
ability to fly.

Large insects generally fly faster than smaller ones. Nevertheless, some of
the smallest insects, for example featherwing beetles, fly surprisingly well.
Experiment of a group of scientists from different countries combines three-
dimensional reconstructions of morphology and kinematics in one of the
smallest insects, the beetle Paratuposa placentis (body length 395 pm). Their
excellent flight performance is result from the peculiar structure of their wings
and flight style.

P. placentis uses kinematic strategies that maximize wing flapping ampli-
tude but at the potential cost of an increase in inertial power requirements. This
is resolved by ptiloptery, an effective structural architecture that serves to re-
duce inertial costs of wing flapping, making elastic energy storage obsolete
and reducing peak mechanical power requirements of the flight muscles.

Further studies of other microinsects with bristled wings will help to reveal
the causes of the convergent evolution of ptiloptery during miniaturization in
many groups of insects.

Academic advisor — lecturer A.E. Yalynskaya
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ON BLUE PIGMENT IN NATURE

Y.R. Poskrebysheva
punko.ayu@gmail.com

A worldwide survey in 2015 revealed that blue is the most popular colour
in 10 countries across four continents. In the last 22 years blue was Pantone
Colour of the Year 8 times, more than any other color. We see the color blue
everyday and everywhere in our life. From navy blue of office suits, to bright
blue of the skies and powder blue of most babies' clothes.. However blue color,
especially in a true blue pigment form, is surprisingly rare in nature. There’s a
reason why the Russian Blue Cat and blueberries are not actually blue.

In nature color is produced via compounds that contain pigment. Plants are
green because of chlorophyll and mammal’s blood is red because it contains
hemoglobin. But blue pigment rarely occurred in things naturally.

Even when you see some animals as blue, in most of the cases it is a trick
of the eye that is caused by the structure of feathers or scale. This blue is al-
most always a structural color based upon incoherent or coherent scatter of
blue wavelengths from the animal surface. In physics this is called scattering.

Nessaea obrinus or the Obrina olivewing butterfly is a species of butterfly
that is known to be one of the few animal species with actual blue pigment.
They have blue lines on their wings thanks to the blue compound named
Pterobilin.

In plants blue color is achieved by mixing other pigments that can change
appearance depending on acidity. And still less than 10 percent of the 280000
species of flowering plants produce blue flowers. And that’s the flowers. Have
you ever seen blue foliage? Only a few tropical plants have a foliage in that
color and it tends to be a grayish bluish color, not the actual blue.

Rarity on blue pigment is mirrored in our culture as well. A lot of lan-
guages do not have a word for blue color and to this day synthetic blue dye is
one of the most expensive.

Academic advisor — senior lecturer E.V. Vychuzhanina
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MICROPLASTIC: HOW IT HARMS AND HOW TO DEAL WITHIT

F.N. Rodikov, N.V. Sulima
teodoro2014@mail.ru; nadyasul@yandex.ru

Nowadays, a person faces a lot of problems. The appearance of most of
them, unfortunately, was provoked by the people themselves. One of the main,
but at the same time underestimated problems is microplastic pollution. It
would seem that such a thing is dust, nothing dangerous, because there are
much more dangerous pollutants like heavy metals that are not excreted from
the body at all, slowly and painfully killing the carrier. But this is only at first
glance. It is the problem of the harm of microplastics and the fight against it
that will be covered in this work.

Microplastic is any type of plastic fragment less than 5 mm long. You can
find it almost everywhere — from the soil and snow to the human placenta. We
did not know where they come from and the answer has recently been found: it
is a product of the decay of plastic garbage: disposable tableware, bottles and
others like them. Plastic does not decompose — actually decomposes, but very
slowly — but under the influence of the environment it is crushed, spreading at
the same time to the most unexpected places. With food, it gets into our bodies
with water, lingering there until the end of our days, settling in tissues and or-
gans, damaging them. Inside the body, it is exposed to biological fluids, releas-
ing chemicals that damage our health.

However, if we focus on the problem of microplastic pollution, many peo-
ple have doubts about the potential harm from microplastic particles. They,
like heavy metals, are not excreted anywhere from the body, accumulating in-
side and damaging it. Even scarier is that this problem is relatively new — peo-
ple died from lead poisoning — and they knew that it was lead that was Killing
them — long before the invention of polymer materials. The polymers appeared
quite recently and we do not know how much they will affect our bodies in the
long term.

Humanity still has a long way to go in studying the impact of microplastics
on the environment and living organisms, but it can be concluded that it is nec-
essary to reduce the number of foreign particles lingering in the human body.

Academic advisor — senior lecturer E.A. Melnikova
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INSECTS SAVE PEOPLE

R.V. Romanov
romanromanov561@gmail.com

For many years, a large number of people are trapped under the rubble of
destroyed buildings. Various methods are used to find them. Search and rescue
dogs spring into action assisting humans during difficult times. The canines
adapt to a variety of circumstances and work well under pressure.

However, some conditions can affect their job performance. They are quite
large and prone to stress. Wind speed, temperature, humidity, and wind direc-
tion impact the dog’s ability to work. Therefore, insects can be offered as a
choice because they do not experience obvious stressful situations and are
small.

To support this idea, it is necessary to think over approaches to how insects
can be managed to rescue people in hard-to-reach debris. In this case, the in-
sect should be able to transmit a signal about the location of a person in such a
way that the rescuer can interpret it. It is preferable to find a rescue insect that
has a wide range of habitats. Moreover, the rescue insect should not harm hu-
mans and nature.

Regarding all of the above, there are several strategies for searching for a
person with the help of insects. The first strategy is based on social insects.
These insects can transmit signals to humans about the number and condition
of victims with the help of their waggle dance. The second strategy is based on
blood-sucking insects and their receptors. The receptors have a certain affinity
for the lactic acid ligand of sweat. The third strategy is a combination of the
two mentioned above. We increase the population of social insects with the re-
ceptor. The fourth strategy is based on «cyborg cockroaches». There is a de-
vice connected to the cockroaches; it allows monitoring and managing a cock-
roach.

These strategies have some pros and cons that should be taken into account
in developing victim search methods. Many options will likely be invented for
saving people or already known will be modified. Their development is rele-
vant and meets the requests and needs of society.

Academic advisor — senior lecturer E.A. Melnikova
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WHAT’S WRONG WITH GENETICALLY MODIFIED FOODS?

U.P. Samoilova, A.A. Tsalko
ulyana-samoilova@mail.ru

Genetically modified organisms are organisms whose DNA has been al-
tered using genetic engineering methods. That is, they were given individual
genes. There are many myths that GMOs are evil. People are trying to buy
products labeled «non-GMO».

Studies were conducted during which it was found that a negative attitude
towards GMOs is associated with insufficient awareness of the population, and
anti-scientific information in magazines and the media.

Our work is devoted to the study of GM products, identifying the pros and
cons, the prospects for the development of this industry. Like everything else,
GMOs have their pros and cons. But science does not stand still, so the nega-
tive aspects of GM products are being eliminated. It was found that the use of
GMOs does not have a negative impact on living organisms.

The prospect for the development of GMOs in Russia is as follows: Rospo-
trebnadzor conducts state registration of products with the content of GMOs in
them. Safety assessment includes molecular genetic studies, biomedical safety
assessment, sanitary and epidemiological expertise.

Since 2016, the use of seeds produced with the help of GMOs has been
prohibited. According to the regulations of the Customs Union, when trans-
porting products in which the share of GMOs exceeds 0.9 %, there must be a
label.

Academic advisor — lecturer A.E. Yalynskaya
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DNA OF ORGANELLES

D.D. Sakharova
saxaroval4@bk.ru

The aim of my work is to study the structure of DNA, its packaging in cell
organelles, and give an outline of the accumulated knowledge on this topic.
Currently, DNA of cell organelles is an urgent topic for further research, since
it is quite complex and voluminous.

DNA is a macromolecule that provides storage, transmission and imple-
mentation of the genetic information of all living organisms. The DNA mole-
cule stores biological information in the form of a genetic code consisting of a
sequence of nucleotides. DNA contains information about the structure of var-
ious types of RNA and proteins. In 1953 J. Watson and F. Crick proposed a
model for the structure of DNA. The DNA molecule is a right-handed helix
formed by two polynucleotide chains twisted relative to each other and around
a common axis. Acid-base titration of DNA shows that its structure is stabi-
lized by hydrogen bonds. The complementary of the base sequence in two pol-
ynucleotide chains is a key property of DNA. In order to fit in the nucleus,
DNA undergoes a compact fold in the chromosomes. In the extended state the
length of the DNA double helix contained in each chromosome would be
about 5 cm on average. With the help of histones, such a long molecule is
packaged in the cell nucleus, which is only a few micrometers in diameter. In
addition to the nucleus, DNA is found in the mitochondria and chloroplasts of
the cell, which obey both their own genome and the genome of the nucleus.
That feature can be explained by the endosymbiosis theory. The DNA of these
organelles has a circular structure, like those of prokaryotes.

I have studied and analyzed relevant literature in the field. The study of
DNA has begun quite recently in the 20" century. And, therefore, it will not
lose its relevance in the foreseeable future. It is worth studying in more detail.

Academic advisor — senior lecturer E.V. Vychuzhanina
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WHAT IS SELF-PARTNERSHIP?

A.E. Sarsenova, E.V. Sokolnikova, O.V. Tkachenko
alinasarsenoval94@gmail.com, whitehalfmoon99@gmail.com,
olesatkacenko633@gmail.com

Self-partnered is not just a millennial concept but a rather new identity that
is being embraced. The popularisation of the term «self-partnered» began after
an interview with Vogue in November 2019 with Emma Watson. Currently,
the term «self-partnered» is used as an alternative for the word single as a rela-
tionship status.

The reality is that there are a lot of lonely people in the world. That is why
this topic is so relevant today. In our work, we answer the questions about
what being «self-partnered» means, and who and why introduces this ap-
proach.

Self-partnership is an idea of positioning oneself as a whole, independent
and happy person, regardless of the presence of a partner. To put it plainly, be-
ing self-partnered means enjoying being with yourself. You do not need an ad-
ditional person to make you happy.

Of course, all of this does not mean you are giving up on romance or on be-
ing with someone. It just means that for the time being you are cherishing
yourself and making optimum use of the time that you have to yourself. This is
the time when you figure out things that you can do for yourself that will make
you happy and get you closer to self-actualisation.

However, like any concept, there are pros and cons. The positive aspects of
«self-partnered» are that the foundations of healthy self-esteem are laid; the
opportunity to become independent and self-sufficient is realised; spiritual
growth and understanding yourself at a deeper level are in focus.

There are disadvantages as well. Focusing solely on your own needs can
give you narcissistic tendencies which affect relationships with friends and
colleagues and also can lead to depression.

Everyone needs to achieve self-sufficiency. A different view of the prob-
lem of loneliness allows us to realise the true value of psychological and emo-
tional balance. Thus, the idea of an independent partnership helps in some cas-
es to overcome dependence, manage internal reserves, turn disadvantages into
advantages and be independent in solving any problems and issues.

Academic advisor — senior lecturer E.A. Melnikova
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GARDEN CITY MOVEMENT

A.M. Shirokovskaya, M.A. Sametova
nuyshehka@mail.ru, sametovamalika8@gmail.com

After the Industrial Revolution, many European cities faced increased mi-
gration of people from rural to urban areas in search of a better life. Cities be-
came more attractive, but environmental problems and appearance of stone gi-
ants also had a place. Meanwhile, the countryside provided closeness to nature
and natural resources, but it also suffered from isolation and decreasing of op-
portunities.

In light of these issues, in the late nineteenth century, the concept of garden
cities was created. This model of urban planning was created to solve the prob-
lems of devastation of rural areas. The garden city concept was based on the
creation of a series of small areas that would combine the advantages of both
environments: countryside and cities.

In 1902 Ebenezer Howard published a book called Garden Cities of To-
morrow. After that he became widely known and started the Garden City
movement. In 1899 Howard also organized the Garden City Association in
England to promote the ideas of social and economic justice in the context of
city planning.

Few contemporaries appreciated and supported Howard's ideas. But still
some cities in Europe were built on the basis of his concept. Garden city con-
cept spread to various parts of the world and influenced all English, American,
Canadian & Australian planning.

As the American historian and urbanist Lewis Mumford used to say «At
the beginning of the twentieth century, two great new inventions took form be-
fore our eyes: the aeroplane and the Garden City, both harbingers of a new
age: the first gave man wings and the second promised him a better dwelling-
place when he came down to earthy.

These days, Howard's ideas are becoming relevant again. Modern ideas of
urbanism also prioritize environmental aspects. Ecologists and designers agree
that it is important to preserve as much nature as possible in cities. All this is
combined now in the modern movement of New Urbanism.

Academic advisor — senior lecturer E.A. Melnikova
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ISOLATION OF A PSYCHROTOLERANT STRAIN OF SULFATE-
REDUCING BACTERIA

L.S. Shetinina
leviotto@mail.ru

The deep soil ecosystems of the Earth today remain the least studied, be-
cause their research is limited by economic and physical difficulties. Our sci-
entists have found a great way to extract material for research: wells. Explora-
tion wells often stumble with aquifers, so scientists can just be near the wells
and collect deep soil ecosystem’s water.

We found that sulfate-reducing bacteria (SRB) are the most common func-
tional groups of microorganisms of the underground biosphere. SRB has inter-
esting representatives such as bacteria called Desulforudis audaxviator, which
is rumored to reproduce once every hundred years. Another interesting fact is
that this bacterium is a representative of anaerobic populations that live com-
pletely remote from other organisms. It is difficult to cultivate, but scientists
from TSU made it for the first time in the world!

The purpose of this work was to obtain sulfate-reducing bacteria from a
well associated with methane production in the Kuzbass, to enrich culture and
make a pure isolate culture to explore its physiology.

To obtain an initial enrichment culture of serological bottles with Widdel-
Back growth medium, 100 ml of water from wells of importance during sam-
pling were inoculated. It was decided to replace the organic substrate with lac-
tate, which led to the sulfidogenic growth, expressed in the blackening of the
medium, after incubation at a temperature of 20°C. Decreasing the temperature
to 15°C increases the growth rate of the culture. By the method of limiting di-
lution and obtaining individual colonies in a solid medium, at 15°C, we got a
pure isolate. Analysis of the 16S rRNA gene sequence of strain showed that
the strain belongs to the genus Desulfovibrio and its closest relative is D. psy-
chrotolerans.

Some indicators, such as optimal growth temperature, do not match with D.
psychrotolerans data, so research needs to be continued. This will allow us to
use the bacterium in biotechnology to purify low temperature water. It is also
quite possible that the found bacterium is a new species, which will comple-
ment our knowledge of the taxonomy of bacteria.

Academic advisor — senior lecturer E.A. Melnikova
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BRAIN’S AGEING

K.E. Skriptcova
ksu.skriptcova@mail.ru

Ageing has always been a concern for people, especially brain ageing
which causes multiple sclerosis, Parkinson's and Alzheimer's diseases. In order
to find an efficient treatment, we have to understand the nature of ageing and
look for a solution to this problem. Research into this area is constantly con-
ducted by scientists all over the world.

Cell ageing is associated with shortening of telomeres during division.
When a critically short length of telomeres is reached, the cell stops dividing
and starts ageing. The enzyme telomerase can help lengthen telomeres. How-
ever, it is not synthesised in most cells of the adult body. When trying to artifi-
cially resume the synthesis, an increase in the formation of cancer was found.
This is due to telomerase increasing the activity of the genes responsible for
this.

Then telomerase was introduced into the viruses that are not able to inte-
grate their DNA into human DNA. That is, telomerase was not synthesised, but
once introduced into the cell and then destroyed. This gave a short-term effect.

On the other hand, the ageing of neurons is associated with the formation
of their environment. Cambridge scientists planted young nerve cells in a hard
(old) environment, and old ones in a soft (young) one. As a result, young cells
stopped dividing, and the division of old ones accelerated 10 times. A mild en-
vironment reverses the processes associated with ageing processes. It can be
assumed that «cellular activity» in the brain is not regulated by the age of the
nerve cell or its chemical composition, but by the rigidity of the intercellular
substance.

However, there is another way to fight brain ageing. The neurons surface
contains the Piezol protein, which makes the nerve cells more rigid. It begins
to develop with age. When it was removed from the cells, they began to feel
like they were in a soft environment and rejuvenated.

Thus, there are several ways to fight brain ageing, but all of them have not
yet been fully developed. Perhaps in the near future, scientists will solve this
riddle. And the world will find a medicine for many senile diseases.

Academic advisor — senior lecturer E.A. Melnikova
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USE OF FOREST AND FLOODPLAIN BIOCENOSES BY
PASSERINES DURING MIGRATION AND WINTERING IN THE
SURROUNDINGS OF TOMSK

A.A. Smirnova
02nastya@mail.ru

Among 234 bird species noted for nesting in the Tomsk region only 58 are
classified as «wintering» (Moskvitin, 2006). We can study the periods of post-
molting (autumn) and pre-nuptial (spring) migrations among such species, as
well as wintering within the nesting part of the range, which is not available
for species wintering in other geographic zones of the Earth.

The purpose of our study is to identify the biotopic confinement of passer-
ines to forest and floodplain biocenoses at different stages of the annual cycle
in Tomsk. The objectives are trapping, ringing and individual color marking of
birds from September to April in two adjacent biocenoses (mixed primary for-
est, floodplain overgrown meadow), identification of species timing of migra-
tion periods and wintering period, assessment of the nature of the relationship
of the birds with the territory by registering primary and repeated captures dur-
ing the season.

The study was carried out in Kolarovo on the site of the mixed forest of the
third terrace (Educational and Scientific Station «Polygon Kolarovo», BI TSU)
and on the floodplain of the river Tom at a distance of 3 km from each other.

It was revealed that such typical forest species as nuthatch, willow tit,
common and baikal bullfinches adhere to forest biocenosis not only during the
wintering period, but also during the periods of autumn and spring migrations.
Floodplain spaces, especially during the periods of autumn and spring migra-
tions, are preferred by: common and arctic redpolls, rustic bunting, little bunt-
ing and long-tailed rosefinch. The tree sparrow and goldfinch use the resources
of both forest and floodplain biocenosis to a similar extent. The most wide-
spread species in captures, the great tit, demonstrates the joint use of the re-
sources of both biocenoses in autumn and winter, and in the spring it adhere to
forest biocenosis, which at this time better provides the tits with protein food
(insects) and the possibility of a comfortable search for it on the snow crust, as
well as hollows for spending the night.

Academic advisors — candidate of biological sciences, assistant professor
S.1. Gashkov, senior lecturer E.V. Vychuzhanina
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MUSHROOMS: THE FUTURE IS IN THE PRESENT

E.D. Sunkova
sunkovalena@yandex.ru

Plastic is the foundation of our world. Nowadays it is encountered any-
where from food packaging to medical equipment. Over the past 70 years, hu-
manity has produced more than 9,1 billion tons of plastic, but only 21 % of all
plastic waste has been recycled. Searching for alternatives to plastic is the
main task of scientists and enthusiasts from all over the world.

However, it did not turn out to be easy to find a substitute. The main reason
for this is the wide range of properties of plastic. It is durable, lightweight,
moisture-repellent, permanent, not susceptible to mold and corrosion, able to
take any shape, and safe for health. Creating alternatives with such characteris-
tics seems impossible. Nevertheless, this material already exists.

Mushrooms, namely their mycelium, became the basis of new unusual eco-
feedstock. Mycelium is the vegetative tissue of fungus: it consists of thin
threads that can grow and branch out a lot. Now bio-based materials are one of
the most prospective and ecological substitutes for plastic.

In addition to mushrooms, the material composition includes agricultural
waste, nutrient medium, and antiseptic substances. Industries based on this ma-
terial are not only secondary but also practically waste-free due to the specifics
of the feedstock themselves.

The possibilities of the new material amaze the imagination and the scope
of its application is increasing every year. Many designers from all over the
world are implementing this invention in their work. Due to its unusual charac-
teristics, this material becomes not only a good substitute for plastic but also
opens a new chapter in modern art.

However, the main problem is the lack of a protective coating that can pre-
serve the unique qualities of mycelium-based objects. Investigators and de-
signers, who work with this feedstock, actively look for ways of solving the is-
sue. However, according to experts, in the next 5-10 years the new material
will be introduced into the market and will be able to compete with conven-
tional plastic.

Academic advisor — senior lecturer E.A. Melnikova
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EFFECTS OF RADIATION ON ALGAE AND FUNGI

D.V. Tkachenko
dashatkachenko2003@gmail.com

Radiation is all types of radiation existing in nature: radio waves, infrared
radiation, visible light, ultraviolet and ionizing radiation. All these types of ra-
diation, having electromagnetic nature, differ in wavelength, frequency and
energy. In recent decades, due to the depletion of the stratospheric ozone layer
under the influence of human economic activity, the problem of UV radiation
exposure to living organisms has become increasingly urgent. High intensities
of solar radiation can have an adverse effect on the metabolic processes of
aquatic plants, causing an inhibitory effect on growth, photosynthesis and on
the species composition of red, brown and green benthic algae.

Plants have developed a protective mechanism for such an impact - the
phase nature of stress, consisting of three stages: irritation, damage and adapta-
tion. This work is directed to study the effects of radiation on lower plants, to
study how they use protective mechanisms for adaptation. The effects of solar
radiation and radiation from the decay of heavy nuclei were studied. Examples
of the effects of solar radiation are shallow-water algae adapted to the midday
sun, and plant samples delivered to the space station. Upon returning to Earth,
the strains of green algae withstood strong temperature changes and especially
harmful short-wave radiation from UVC. Microscopic fungi growing on the
walls of an abandoned radioactive reactor of the Chernobyl nuclear power
plant are examples of the effects of radiation from the half-life of uranium,
plutonium, and caesium.

The application of the ability of algae and fungi to adapt and reduce the
level of radiation are attempts to decontaminate radioactive water at the «Fu-
kushima — 1» nuclear power plant and the treatment of people affected by the
radiation of the atomic bomb in Hiroshima.

Academic advisor — senior lecturer E. V. Vychuzhanina
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DEVIL’S GARDENS

A.S. Ushakova, D.A. Mirnykh
Dashamirnykh2003@mail.ru

Tropical rainforests are populated with a diversity of plant life, but deep in
the Amazon rainforest there are large areas that consist of a single tree species.
These are Devil’s Gardens. The tribes of the Amazon rainforest have known
about Devil’s Gardens for thousands of years, and they have local legends that
speak of evil spirits.

After analyzing Devil’s Gardens in the Amazon rainforest Stanford Uni-
versity biologist Deborah M. Gordon found that lemon ants basically create
these bizarre one-plant-species areas by injecting a natural herbicide, formic
acid.

When introducing other plant species both in natural Devil’s Gardens and
in laboratory conditions, scientists found out an immediate response from the
lemon ants. They promptly attacked the intruders, injecting formic acid into
their leaves, which started dying off within 24 hours. Most of the leaves on the
saplings died within 5 days.

The plant-ant relationship is very successful. A large Devil's garden can
hold up to 15000 queens and three million worker ants. The gardens are 800
years old.

Despite the slow growth of the «Devil's Gardensy, they do not pose a seri-
ous threat to the Amazon ecosystem because lemon ants have a lot of natural
enemies that reduce the number of these insects all the time. In addition, at a
certain stage, ants will suffer from a shortage of food supply and stop the ex-
pansion.

Academic advisor — lecturer A.E. Yalynskaya
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PROSOCIAL BEHAVIOURS IN ANIMALS

I.A. Yaltonskaya, A.A. Yaroslavtseva
ilosha2002@mail.ru, a.jaros125@mail.ru

Prosocial behaviour is actions intended to benefit others. It is considered a
characteristic of humankind, and its demonstration in human society has been
widely studied. However, some animals can behave in such a way as well.

Learning about this phenomenon among animals contributes to understand-
ing the evolution behind society formation and human morality. In our project,
we examine some examples of prosocial behaviour in the animal world, its
possible reasons, benefits for different species, and evolutionary meaning.

People know about prosociality in communities of rats and primates. Scien-
tists highlight three forms of prosocial behaviour. They are sharing, helping,
and comforting. All of these are present in chimpanzees’ groups. What is
more, it appears that these animals usually take care of the welfare of their
species. One of the experiments conducted by Frans de Waal showed that
chimpanzees, when given a choice, are more likely to treat themselves and the
chimpanzees around rather than just themselves. Another experiment, provided
by Peggy Mason and her colleagues, proved that rats take care in the same
way.

Despite making populations more sustainable in a social way, this other-
regarding behaviour is a controversial issue for evolutionary theory. That is
because weaker animals have a higher chance to survive due to it and can re-
produce with the preserved defective gene pool. In such cases, prosocial be-
haviour could harm the population and cause regression. Some argue that this
process is natural and we should not prevent these communities from degrada-
tion, while others insist on saving such groups of animals. Anyway, the subject
of animal prosociality is very complex.

Analyzing the issue, scientists still have to carry out a lot of research to ful-
ly comprehend prosocial behaviour, simulate its mechanisms through the his-
tory of the animal world and humanity and find out how different it is now. At
that point, we will be able to specify other-regarding behaviour effects on life
on Earth in general and predict its role in the future.

Academic advisors — senior lecturer E.A. Melnikova, senior lecturer
E.V. Vychuzhanina

121



MODELING, 3D PRINTING CORALS AND THEIR APPLICATIONS
IN ALGAE GROWING

D.V. Yusupovsky
Unitycoredown@gmail.com

Coral reefs are the most productive plant community in the world, with the
largest contribution of biomass produced by the symbiosis of corals and algae.
Such high efficiency is due to several factors, the main of which is the non-
trivial microstructure of the coral - thanks to it, sunlight can partially penetrate
into the body of the coral itself, thus allowing algae to efficiently photosynthe-
size not only on its surface, but also inside it.

The relevant study was carried out by a group of scientists from University
of Cambridge, University of California San Diego, University of Copenhagen,
University of Technology Sydney.

This work is devoted to the review of the technology of modeling and
printing identical in structure coral and testing its effectiveness in using it for
growing algae in the laboratory. As the main material for the coral, a photo-
polymer polyethylene glycol diacrylate was used for the coral skeleton, as well
as a mixture of gelatin-methacrylate, cellulose nanocrystals and symbiotic al-
gae cells for its main tissue. Printing took place taking into account the micro-
structure of the coral body — first it was recorded using a tomograph, trans-
ferred to an electronic format of a three-dimensional structure, and then printed
using the above materials using a digital micromirror device.

As a result, the maximum surface density of the artificial coral algae was
10 times higher than that of the continuously stirred flasks, the modern indus-
trial solution for growing algae. Just as the experiments showed, algae growth
also occurred in the depths of the coral, since up to 80 % of the light incident
on the surface penetrated to a depth of 1 mm - for comparison, in photobiore-
actors, already at a level of 200-300 microns, there is a complete depletion of
energy illumination.

Academic advisor — senior lecturer E.V. Vychuzhanina
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NOT TESTED ON ANIMALS

A.B. Zaiko
aleksandarazaiko2003@icloud.com

Animals have been used throughout the history for biomedical research.
The ancient Greek scientist and doctor Aristotle conducted experiments on liv-
ing animals. The Greek physician Galen also experimented on animals to
deepen his understanding of anatomy, physiology, pathology, and pharmacol-
ogy. Despite the cruelty of such methods, animal testing has long been a truly
necessary component of the development of medicine and pharmacology.

At the moment, every year, millions of experimental animal lives are
claimed by painful experiments. Experimental animals are burned, scalded,
poisoned, and starved, taken to drugs, causing stomach ulcers and other dis-
eases. In justification, we say that the main reason is that it saves our lives, and
helps us get safe products for our face and body.

85 % of animal experiments conducted over the past 100 years to develop
new drugs and treatments fall between 1950 and the present. The fact is that
due to the anatomical and physiological differences between humans and ani-
mals, testing drugs and new methods of treatment on animals is ineffective and
even dangerous. For example, it is known from scientific observations that
morphine calms people, but excites cats.

Modern medicine has up to 150 drugs that have been tested on animals and
turned out to be dangerous to humans. An analysis of the achievements of
modern medicine has shown that the progress of medicine is largely associated
with clinical observations of patients, and not with animal experiments.

Humanity has been looking for some alternative. Today there is a computer
simulation that allows you to calculate possible chemical reactions, we can al-
ready use artificial tissues in tests. Such issues are not rejected by the body and
have the same properties as natural living skin.

The movement has recently appeared supporting means that have not been
tested on living beings. Such firms have the sign «not tested on animalsy,
«cruelty-free» or the image of a rabbit in a triangular frame. The products of
these firms have appeared in Russia, we are only required to give priority to
them.

Academic advisor — senior lecturer E.A. Melnikova
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HOW DOES THE MICROBIOTA AFFECT TUMORS?

Z.B. Zhalgashaeva, A.A. Zhelezniakova
ri_zzhb@mail.ru, stussyraikkonen@gmail.com

Cancer is one of the leading causes of morbidity and mortality: in the Rus-
sian Federation alone, there were about 3,7 million new cases of cancer and
about 1,8 million cancer deaths in 2018.

Despite the recent report that cancer is primarily a stochastic disease, it is
widely believed that the environment significantly affects the risk of cancer
development. Numerous epidemiological and professional studies confirm the
importance of lifestyle factors and exposure to carcinogens in the development
of cancer.

Carcinogenesis is the process of transformation of normal cells into tumor
cells. The formation of tumor cells can be caused by a range of factors from an
unhealthy lifestyle to environmental influences, but the main one is genetics —
scientists have been studying its effect on carcinogenesis for a long time.

Methods of prevention and suppression of growing tumors are also being
intensively studied. Therefore, quite recently, in search of a solution to the
problem, scientists have paid attention to the human microbiota.

The microbiota is the totality of all microorganisms living in the human
body, most of which are in the gut, but also present on the skin and in other or-
gans.

There is a growing number of studies demonstrating that intestinal micro-
biota can be linked to positive effects on clinical outcomes of cancer therapy.

Modulation of the intestinal microbiota is one of the ways to counteract
cancer, increasing sensitivity to antitumor therapy, in particular immunothera-
py.

The importance of modulation of the intestinal microbiota is important and
useful from the point of view of early diagnosis and the effectiveness of treat-
ment methods. Knowing that the composition of the microbiota is predictive of
the presence or absence of disease may guide the development of novel, less
invasive tests, and may subsequently lead to the development of personalized
treatments.

Academic advisors — senior lecturer E.V. Vychuzhanina,
senior lecturer E.A. Melnikova
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WHY DO WE NEED SLEEP?

A.V. Zhurkina
mssova692@gmail.com

Sleep is an essential function that allows our body and mind to recharge,
leaving you refreshed and alert when you wake up. Healthy sleep also helps
the body remain healthy and stave off diseases. Without enough sleep, the
brain cannot function properly. The lack of sleep can impair your abilities to
concentrate, think clearly, and process memories.

An internal «body clock» regulates your sleep cycle, controlling when you
feel tired and ready to go to bed or refreshed and alert. This clock operates on a
24-hour cycle known as the circadian rhythm. After waking up from sleep,
you’ll become increasingly tired throughout the day. These feelings will peak
in the evening leading up to bedtime.

This sleep drive — also known as sleep-wake homeostasis — may be linked
to adenosine, an organic compound produced in the brain. Adenosine levels
increase throughout the day as you become more tired, and then the body
breaks down this compound during sleep.

Once we fall asleep, our bodies follow a sleep cycle divided into four stag-
es. The first three stages are known as non-rapid eye movement (NREM)
sleep, and the final stage is known as rapid eye movement (REM) sleep.

These four stages will repeat cyclically throughout the night until you wake
up. For most people, the duration of each cycle will last about 90-120 minutes.
NREM sleep constitutes about 75 % to 80 % of each cycle. You may also
wake up briefly during the night but not remember the next day. These epi-
sodes are known as «\W» stages.

Most adults require between seven and nine hours of nightly sleep. Chil-
dren and teenagers need substantially more sleep, particularly if they are
younger than five years of age. Work schedules, day-to-day stressors, a disrup-
tive bedroom environment, and medical conditions can all prevent us from re-
ceiving enough sleep. A healthy diet and positive lifestyle habits can help en-
sure an adequate amount of sleep each night — but for some, chronic lack of
sleep may be the first sign of a sleep disorder.

Academic advisor — senior lecturer E.A. Melnikova
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