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YBaxaeMble YYACTHUKH!

Ilepen Bamu crmcok 3anau Typuupa Tpéx Hayk 2016. B Hero BxomsaT BOoceMb 3aaad,
NpeIOCTaBICHHbIX (eaepanbHbIM oprkomutreToM TypHupa (Nel - Ne®), a Takxke IIeCTb
3a/lay MpeloCTaBICHHbIX (efepaJbHbIMU CHOHCOpaMH M mapTHEépamu TypHupa (Ne9 -
Ne14). ITomumo MpUBEAEHHBIX 3/1€Ch YETHIPHAMANATH 3a7a4, Ha KaXKJIOM PErHOHATILHOM

sTane BaMm OyAyT IPEAIoKEHbI 3314l OT PETMOHAIBHBIX CIIOHCOPOB U ApTHEPOB.

Y6enurensHas mpocb0a, co0/K01aliTe TEXHUKY 0€30IMaCHOCTH TP MPOBEACHUH

AKCTIIEPUMEHTOB.

1. VYwmkn Ha Makymike

Kak u3BecTHO, y HEKOTOPBIX KUBOTHBIX (HAIpUMEp, PhICh OOBIKHOBEHHAsI, HEKOTOPHIE
MIOpPO/bI KOIIEK) Ha KOHYMKAaX YIIHBIX PAKOBHUH €CThb KMCTOYKH. [I0 MHEHHIO yuY€HBIX,
KHCTOUYKM Ha ylIaX CHOCOOCTBYIOT YJIYYIIEHHMIO ciayxa HX BiafgenbleB. lloctpoiite
MOJIENb YITHON paKOBUHBI KAKOTO-TH00 )KUBOTHOTO, MMEIOIIET0 Ha yIIax KUCTOYKH. Kak
BIIMSAIOT KUCTOYKM Ha aKyCTHMYECKHE XAPAaKTEPUCTHKW YIIHOW pakoBHHBI? OT Kakux
CYLLIECTBEHHBIX IAPAMETPOB 3aBUCUT ITO BIMSIHHUE?

2. Akycroxumus

B 0Ob4HON OBITOBOM CTHpPaJbHON MalIWHE OYMINECHHWE TKAaHU TMPOMCXOAMUT 3a CUET
MEXaHUYECKOr0 BO3JICUCTBUS BOABI U JIETAJIIEN CTUPAJIbHOM MAIIMHBI HA TKaHb, a4 TAKKE
3a cuéT (PU3UKO-XMMHUYECKOTO BO3JICUCTBHUS HA TKaHb MOIOIIETO CPEICTBa (HampuMmep,
CTUpPAJIBHOTO Topolika). [Ipeanoxure cTupalibHyl0 MalIuHy (M MOIOLIEE CPEACTBO AJIS
He€), B KOTOPOM OYHUIIICHUE TKAHHU MPOUCXOIUT HE TOJIBKO Olaroaaps IBYM YIIOMSHYTHIM
BbIIe (pakTOpaM, HO M 3a CYET BO3ACHUCTBUS Ha TKaHb W MOIOIIEE CPEICTBO
YABTPA3BYKOBOTO M3MydeHHs. Kak yJIbTpa3ByKOBOE M3yY€HHUE MOXKET YCHUIUThH (PU3UKO-
XMMHMUYECKYI0 aKTHBHOCTh Bamero Moromero cpenacrsa? Ontumusupyiite Bamry
METOJMKY CTHPKHU C TOUKH 3pEeHH €€ ce0eCTOMMOCTH, SKOJIOTHYHOCTH M Ka4eCTBa.



3.

AKBapuyMHbIH (DOTOCEHCHOMITU3ATOP

[Ipu pasBeneHHHM aKBapUyMHBIX PBIOOK HWHOT/A HAOIIOIAI0OT MHUKPOOHOJIOTHYECKOE
3arpsi3HEHUE BOJBI B aKBAPUYyME, YTO MOXKET MPUBOJUTH K HAPYIICHUIO YKOJIOTHIECKOTO
Oayanca, "UBETCHHIO" BOJbI, HAKOITUICHHIO MATOT€HHBIX MHKPOOPTAHH3MOB, TOKCHHOB,
annmepreHoB W 1p. Jus HOpManu3aluyd YWCICHHOCTH MHUKPOOPTAHHU3MOB, C IENBIO
BOCCTAHOBJICHHS KOJIOTHYECKON OOCTAHOBKHM aKkBapHUyMa IMpEAsiaraeTcs HCIOJIb30BaHUE
¢doronuHamuyeckoro 3¢ dekra: cnocoOHOCTH HEKOTOPHIX BELIECTB IMPOAYLUPOBATH
LUTOTOKCUYECKUE areHThl IMojA JeicTBHeM cBeTa. [IpoBenuTe HSKCHEPUMEHTHI,
noAaTBepxaaone 3(p(eKTUuBHOCT, JaHHOro Merona. Kakue ¢aktopsl  OyayT
3HAYUTEIBHO BIUATh HA JaHHbIM Tmiponecc? Ontumusupyite Bamm wmertoguku
HOpMAJIHM3al[ii YHUCICHHOCTH MHUKPOOPTaHW3MOB 110 CYIIECTBEHHBIM IapamMeTpaM
(ctoumocTb, 3 (HEKTUBHOCTD, BIUSHUE HA 3[I0POBBE PHIO M YEJIOBEKA U T. 1I.).

KoasnekTuBHOE X03A1HCTBO

[lo nmaHHBIM CTAaTHCTHKH, UMEETCS CYLIECTBEHHOE OTJIMYUE B pa3Mepax KOJOHUU Yy
mmesiei 1 MemoHOCHBIX Mmuén. KoJsioHus mmenell OOBIYHO HACYMUTHLIBAET HE OOJIbIIE
HECKOJIbKUX COTeH OcoOeH, Mpu ATOM THUIHUYHAS KOJOHHS MEJOHOCHBIX MU&T HMEeT
pa3Mep B JIECATKHU ThICSIA ocobeld. [TpemoxkuTe J0CTaTOIHO MOAPOOHYI0 TEOPETUICCKYIO
MOJIETIb JKU3HHU MYEITUHBIX KOJIOHWH U OOBSICHUTE C €€ MOMOIIbIO, TOYEeMYy 3TUM JBYM
poaaM mué€ll, KaK MpPaBUJIO, BBITOJHBI CTOJIb Pa3JIMYHbIE pa3Mepbl KonoHuH. [IpoBenute
YUCJIIEHHOE MOJEIIMPOBAaHUE, CpaBHUTE Baim TeopeTndyeckue BBIBOABI C PE3yJbTaTaMu
MOJIETTUPOBAHHS.

MyTHBI# moJTUMep

OueHuTe U3MEHEHUE ONTUYECKUX CBOMCTB MOJUATHUICHOBOW IUIEHKHM B mpolecce eé
MEXaHWYEeCKON necTpykiuu (pactsaruBanus). OObsCHUTE HAOJIOAaeMbIe TIPOIECCHI.
TeopeTnyecku M HKCIIEPUMEHTANIBHO UCCIAEAYWTE 3aBUCUMOCTh U3MEHEHUS] ONTHYECKUX
CBOMCTB TMOJIMATUICHOBOW IUIEHKH OT CYIIECTBEHHBIX I1APAMETPOB HCIOJIb30BAHHOIO
Bamu criocoba MexaHU4eCcKoW JeCTPYKITUH.

OuTOoHINALI

MHOrEM  pacTeHHSIM  TPHUIUCHIBAETCA  CMOCOOHOCTh  "o4Mmiath" BO3AYX  OT
MHUKPOOpPranu3MoB. KakoB MOkeT ObITh MEXaHU3M UX OaKTEPUIMIHOTO U (PYHIHIIHUTHOTO
nevicteus? Pa3pabotaiiTe METOOWKY HCCIICIOBAaHUS M TPOBEAUTE OMBITHI C >KHUBBIMHU
0CO0SIMH HECKOJIKMX BHJIOB PACTEHUH, CTATHCTUYECKU JOKA3BIBAIOIINE CIIOCOOHOCTH K
Ne3MH(PEKINA  BO3AyXa, CpaBHUTE WX aKTUBHOCTh. Kak momydenHele Bamu
AKCIIEPUMEHTAIbHbIE PE3YIbTaThl COOTHOCATCS C TEOPHE?

3ameuanue: nposedume 0b30p umerOwelics o SMOMY 80NPOCY HAYUHOU JUMEPamypsl U
onsa Bawux uccneoosanuti evloupatime me 6udbl pacmeruti, O0jisi KOMOPLIX paHee He
NPOBOOUNCS AHANU3 UX OAKMEPUYUOHO20 U PYHCUYUOHO20 OeliCMBUSL.
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MukpomeabHHIIA

Kak sxuBble oOpraHu3sMbl MOTrJIM Obl MPeoOpa3OBBIBATH MEXAHHYECKYIO JHEPTHUIO
(IBW>KeHUE BOJBI, BO3AyXa U T. 1.) B XuMuueckyto? Ilpemioxure MexaHU3Mbl TaKOTO
npeoOpazoBanusa. OOocHylTe Bammu mnpeaiokeHdus TEOPETUYECKH U C TOMOIIBIO
MOJIETTUPOBaHUS. Y KaKMX OPraHU3MOB U B KaKUX YCJIOBUAX 3TU MEXAHU3MBI MOTJIN ObI
BO3HHUKHYTH B XO/JI€ HBOJIIOIIUU?

XoJ10AHBIN pacyeT

[Ipennoxute coctaB cMecH, obecriednBaroieit Hanbomee ObicTpoe cHrxkeHue 10 0... +6
rpanycoB llenbcust TemmepaTypbl 3aJaHHOTO O0OBEMA AUCTHILIMPOBAHHOM BOIBI C
HavyanpHOW Temmepatypoit 20 rpamycoB llenbcus mnpu HOPMANbHBIX YCIOBUAX U
COXpaHEHHUE JOCTUTHYTOH TeMIIepaTyphbl B TEUEHNE MAKCUMAJIBLHO JJIUTEIILHOTO BPEMEHHI
(6onee momyuaca). Kommnonentsl oxnaxaawomeid cmecu HE momkHBI OBITH JeTydnMu,
TOKCHUYHBIMU [IJISl YEJIOBEKA W XUMUYECKH arpecCMBHHIMU B OTHOIICHHUU CTEKJIA M
MOJIUTIPOTIUJICHA.

PoxoBrle siina
(I'pynna komnanunii IPKO, www.efko.ru )

He cekpert, uTo KypuHBIE siiilla - 3TO CKOpomoOpTsmuiics mpoaykT. K tomy ke, npu
HapyUICHUHM CAaHWTAPHBIX HOPM Ha mrHIe(adpuKe, U0 MOKET HECTH CYIIECTBEHHYIO
yrpo3y 370POBbIO UenoBeKy. Ho Kak MOHSTH, KaKoe SHII0 UCTIOPUYEHO, €CITU OHO BCE €Il
B ckopiaymne? [l KpymHBIX TPEANPUATHNA, 3aHUMAIOIIUXCS TIyOOKOW mnepepaboTKon
giflla 3TO ocTpas mpobiema HaWTU "UTONKy B CTOTe ceHa', Belb MpU OOHAPY>KEHUU
TaKUX SUI HEOOXOJMMO OCTAaHABJIMBATH MPOIECC W MPOBOJAUTH MOWKY OOOpPYIOBaHUS,
9YTO HeceT 3a co0oi OonbliMe MaTepuadbHble M BpeMeHHbIE moTepu. Heobxomumo
MPEIJIOKUTh MU TMPUOOPOB WM TECT-CUCTEM, CIIOCOOHBIX ONPEICIUTh HATHIUE
"mpomnasiiero” fiilla B ABIKYIIEMCS TMOTOKe (Ha KOHBeiepe), 0e3 mpeaBapuTeIbHOU
pa30uBKH sHIIA.

Kypouka Psi06a na nuerte
(I'pynna komnanuii IPKO www.efko.ru )

Kypunoe siino sABiseTrcs OJHUM U3 JMAEPOB CpPEeAM HATypajbHBIX IPOJYKTOB,
cOaJaHCUPOBAHHBIX 110 COACPKAHUIO OENIKOB, JKUPOB, YIJIEBOAOB, BUTAMUHOB M
MUHEPAJIBHBIX BEILECTB /s yenoBeka. He cekper, 4To caMo KypuHOe SHI0 M MPOIYKThI
€ro mnepepadboTKU HAlUIM HIMPOKOE NPUMEHEHHE IPU MPOU3BOJCTBE APYTHMX MPOAYKTOB
nuranud. Hampumep, sSMYHBIA JKEITOK HCIOJIB3YETCS IIPU IPOU3BOJCTBE MAMOHE30B U
COYCOB, SBJISIAICH AMYJIBraTOpPOM ISl MPSAMOM 3Mysbcud "macio B Bojae". OCHOBHOE
BIIMSITHUE HA 3MYJIBIUPYIOLIEE CBOMCTBO XKEJITKA OKA3bIBAET KOJIUYECTBO COAEPIKAILErOCs
B HeM JeuuThHa. HeoOXoammo mNpeiokuTh HAEH 10 YBEIMUYCHHMIO COAEP)KaHUS
JEUTHHA B KYPUHOM SIHIE 32 CUET U3MEHEHUS palliOHa MUTAHUS NTHLI.

3ameuanue: xax u 6 Opyeux 3a0auax, npu NPoBeOeHuu IKCNePUMEHmMOo8 coOnoatme
MEeXHUKY Oe30nacHOCmU, 0OMAauHue Kypuybl MO2ym Oblmb NePEeHOCUUKAMU ONACHBIX OIS
yenoseka 3a601e6aHUlL.
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Ha noMob ONITOBOJIOKHY
(Ponp nHGPACTPYKTYPHBIX U 00pasoBaTeabHbIX nporpamm (PUOIT) POCHAHO
www.rusnano.com , 3AO «ONTHKOBOJIOKOHHBIE cucTeMbl» www.rusfiber.ru )
KBapueBoe cTekino nmeer cBOOOAHbBIE PAIUKAIIBI, KOTOPbIE MOTYT B3aUMOJICHCTBOBATH C
BOJOPOJIOM, YTO YXY/IIIa€T OCHOBHOM MOKa3aTelb BOJIOKHA — KOI()PHUIIMEHT 3aTyXaHHUs.
[Mpemnoxxure cnoco0 3amUTBl ONTHUYECKOTO BOJIOKHA OT MPOHUKHOBEHHS MOJIEKYJI
Bozopoja. [IpoBenuTe KOMIBIOTEPHOE MOJCIUPOBAHUE U HKCIIEPUMEHTHI, HEOOXOJUMbIE
AJI1 MOATBEPIKACHUA Bammx BBIBOIOB.

Cemb 0ea, OAMH MUHIET

(Poua nHGpacTPpyKTYpPHBIX U 00pa3oBaTeabHbIX Iporpamm (PUOIT) POCHAHO
www.rusnano.com , OOO «lleHTp HAHOTEXHOJIOTHII © HAHOMATEPHAJIOB»
http://ecnnrm.ru/ , 000 «HanoakToaTop»)

[Mpuntun ngeiictBus HanomuHieta komranun OOO «HanoakTioaTop» OCHOBaH Ha
spdexre mamsatu ¢opmbl (OI1D) cnenmanbHOro cruiaBa, M3 KOTOPOIO OH CeNaH Ha
YCTAaHOBKE HOHHOIO TpaBjieHHMs. B HOpPMaJbHOM COCTOSHUM TpU KOMHATHOM
TEMIIEpAaType 3aXBaThIBAIOIIME JIANKU MHUHIIETa HAaXOAATCS B PA30MKHYTOM COCTOSIHUM.
[Ipu narpeBanuu cmaBa ¢ OII® no nmpumepno 60 rpagycos llenbcus, criaB MeHsET
CBOIO (pOopMy Ha Ty, KOTOPYIO OH «3allOMHMJ» IpPHU CO3AAHUHU, NPUYEM Ha 3apaHee
3aJlaHHYI0 BEJIMYMHY, IPU 3TOM JIallKi HAHOMNMHIIETAa CXKUMAIOTCA. TakuM oOpas3om,
HarpeBasl U OXJIaX/asi HAaHOIMHLIET MOXXKHO 3aXBaThIBaTh UM HAaHOOOBEKTHI U OTIYyCKaTh
ux. HarpeB HaHomMMHIIETa OCyLIECTBIIAETCA JHOO JiazepoM, JUOO PE3UCTHUBHBIM
cioco6oM. Ha naHHBIi MOMEHT HaHONMHIET UMEET TOJIBKO OJHY ONpeieNeHHYI0 (GopMy
C OrpaHMYECHHBIM [MANa30HOM XOJa 3aXBaThIBAIOIIMX TyOOK, YTO HaKJIaJbIBAacT
OTrpaHUYEHUE HA MHUHHMAJbHBIE U MaKCUMAaJbHBIE pa3Mepbl MAHMITYJIMPYEMBIX YACTHLI.
Benp ecnu uvactuna Oosiblile, YeEM pacCTOSHHUE, HAa KOTOPOE CMOXKET Pa3OMKHYThCS
HAHOIMHLET, TO CXBAaTUTh €€ He Noiydurcs. Kpome Toro, cymecTByroT ONpeaeacHHbIE
OTpaHMYEHHUs] Ha 3aXBAaT MEJKUX XPYNKHX WIM YYBCTBUTEIBHBIX K CIaBIMBaHHIO
HAHOYACTHI] — I10J] BO3JEHCTBUEM HAarpeBa HAHOIMHLET CKUMAETCS HA ONPEIECICHHYIO
BEJIMYMHY, U €CJIM HAaHOMMHIIET CIUIIKOM OJIM3KO CBENET 3aXBaTHIBAIOUINE TYOKH, TO OH
MO’KET MOBpEAUTh HccieayeMblii obpasen. Ilpoxymars ¢popMmy HaHONMMHIIETa M CHOCOO
YOpPaBJIEHUS  HOBBIM  HAHOMHCTPYMEHTOM,  IO3BOJIAIOIIME  MHUHUMHU3HUPOBATH
CYILLECTBYIOIINE orpaHnyeHus. IIpencTaBuTe yeprex U3nenus U yIpaBIsIOMEro MOy
C pa3MepaMd U ONHCATEIbHOM dYacTbio 1O crocoOy ymnpasieHus. IlpoBectu
HE00XO0/IMMBIE UCCIIeI0BaHMs 11l OATBEP:KIeHHs Bamx BbIBOAOB.

PacTrenuss BMecTo He(pTH

(ITAO «CUBYP xoaaunr» www.sibur.ru )

OCHOBHBIMU UCTOYHUKAMH CBHIPBS JIJIsl POU3BOJICTBA CHHTETHUECKUX KayIyKOB CITy>KaT
YTIEBOIOPOABI, TMOJly4aeMble W3 HE(TH U MPUPOJHOTO Tasza. 3amachl CHUXKAIOTCS U
CTAaHOBSATCS TPYJAHOAOCTYIMHBIMHU. [IpemIoxkuTe crnocoObl MONydeHHsT OyTaaueHa |
CTHpOJIa U3 BO300HOBIISIEMOTO CBHIPbS PACTHUTEIBLHOTO MPOUCXOXKIEHUs. PacteHus
JOJDKHBI OBITH yCTOWYMBBI g KiuMara EBpormeiickoil yactu PO u umeTh MUK
Bocmpou3BozcTBa MeHee 1 roma. O6ocHyliTe Bar Be16Op.

boicTpee, Tounee, 3¢ dexkTrBHEE!
(ITAO «CUBYP xoaaunr» www.sibur.ru )

Jlist omipeiesIeHns MacCOBOM JIOJIM CBS3aHHOTO CTHUPOJIA B KaydyKe MPUMEHSETCS METO
pedpakToOMEeTpHUN TOIYOJIBHOTO pacTBopa. [lorpemHocTs MeTo1a COCTaBISET OKOJIO 2%.
Tpebyercss momoOpath 3(PPEKTUBHBIA M IKCIPECCHBI MeToNM (B T.4. amNNapaTHBIN)
OIIpEJICIICHUS] MaCCOBOH JIOJIU CBSI3aHHOTO CTUPOJIA C MOTPEITHOCThIO He Oosee 0.1%.



ABTOpBI 32/1a4, IPEAOCTABJICHHbIX OprkoMuTeToM (Nel - Ne8): Jlapuenkos Biagumup,
Mansixun Auapeit, Paxesckuii Ctanucnas, Xapud Anekcanap, [lla6anos Imutpuii.
Jononuenue: 3apada Ne7 MukpomMenbHUIIa pazpaborana MeToaudeckoit KoMuccuen
Bcepoccutickoro Typaupa roHbIX 6mos0roB ( https://bioturnir.ru ).

PenaktupoBanue u 0oT00p 3a1a4, NPeIOCTABJIEHHBIX OPrKOMHUTETOM: XapuH AJIEKCaH/Ip,
UepsuHckast AHacTacusl.
Odopmienne: Pxesckuit CtaHucnas.

ITo Bcem Bompocam, CBSI3aHHBIM C YCJIOBUSIMH 3a/1a4, BBl MOKeTe 0OpPAaTUTHCS K OJHOMY
U3 OTBETCTBEHHBIX 3a (popMupoBaHue criucka 3aaa4 Typuupa Tpéx Hayk, a umeHHo:
e pompocsl 1o 3anadam Nel - Ne8 nanpasnsiite Xapuny Anexcannapy Biagumupouuy
(phys.vsu@gmail.com nanu http://vk.com/harin_a).
e Bompockl mo 3amadam NeQ - Nel2 nanpasnsiite Korone /mutpuio AHaTOIBEBUUY
(dkoyuda@gmail.com uim http://vk.com/dkoyuda ).
e Bompockl no 3amadam Nel3 - Nel4 wnanpaBasiite Manbixuny Anapero HOpreBuuy

(mal_and@inbox.ru nau http://vk.com/id143247032 ).

Opzkomumem Typuupa Tpéx Hayk on1azooapum ecex, Kmo y4acmeosaJi 6
cocmaenenuu 3aoau!

Kenaem meopueckux ycnexoe u mnoxcecmea Hogwvix uoeit!



