BCEPOCCHICKAS OJIMMITUAIA LIKOJIbHUKOB
BMOJIOI'UA. 20262027 yu. 1.
IIKOJIbHBIN DTAIIL. 8 KJIACC
3AJIAHUA
MakcumauabHbIi 0aJ171 32 padoty — 192.

Yacts 1

Ha ka:xkablil BOPoC 1aHbI YeThipe BApUAHTA 0TBeTa. BhiOepure T0JLKO 0IMH
NpaBWJIbHbINA. MakcHMaJbHBINA 02171 32 KaKa0e 3aiaHue - S.

3ananmue 1.1.

Y4eHUKH TpOBEIHM OIBIT C KOMHATHBIM pacTeHueM Oanb3aMuHOM. OHHU cpe3anu
cTedesb pacTeHust Ha BbicoTe 10 ¢M OT 3eMiM, a Ha OCTaBIIMICA NEHEK C KOPHEM
HAJZeld KOPOTKYIO PE3WHOBYIO TpYyOKy. B TpyOKy OHHM BCTaBUIM CTEKISHHYIO
MUIIETKY, U30THYTYIO KoJeHIeM. CIyCTs HEKOTOPO€ BpeMsI LIKOJIbHUKU 3aMETUIIH, YTO
U3 Cpe3aHHOro cTeOis B CTEKISAHHYIO TPYyOKy Haudaja MOAHMMATHCS KUAKOCTh H
Karmath Hapyxky. Kakoe ¢usnonornueckoe sBiIeHHE U 32 CUET KaKOW CHIIBI
MIPOJIEMOHCTPUPOBAIIN YYEHUKH B 3TOM DKCIIEPUMEHTE?

UCIIapeHHe BOJIbI; 32 CYET MPUCACHIBAIOIIEH CUJIbI TUCTHEB (TPAHCTIHPALIUN)
BOCXOJSIIIUI TOK BOJIbI; 32 CUET KOPHEBOTO JJABJICHHUS

HUCXOJSIIUN TOK OPTAaHUYECKHUX BEIIECTB; 38 CUET CUIIbI TIKECTH
(dboToCcHUHTE3; 32 CYET MOTJIOLIEHUS YTIEKUCIOTO Ta3a KOPHIMU

3ananmue 1.2.

[Ipu n3yueHnuun 00JI€3HU KPYITHOTO POTaTOTO CKOTA U3 KPOBH BCEX OOJIbHBIX )KUBOTHBIX
BbLIenIM 6akTeputo X. OIHAKO 3TY ke OaKTEPUIO HALIUIA U Y HECKOJIBKHUX 37J0POBBIX
KopoB. Unctyio KynpTypy X BBENU JecsATH MblaM. Bee mblim 3a0osenu, HO 1B U3
HUX BBI3ZOPOBENH, a OCTaJbHbIe MOruOMM. M3 KkpoBM MOruMOmMIMX MBIIIEH CHOBA
BBIJICTTUIN OaKkTepuio X.

MoskHO 11 cuutath O6akTepuro X Bo30ynuteneM 0ose3nu kopoB? Breibepute BepHBIit
BApUAHT OTBETA U €r0 apryMEHTALUIO.

e Jla, Tak kak OakTepusi oOHapy>KeHa y BceX OOJIbHBIX KOPOB M BbI3Basia 00JIE3Hb
Y MBIIIIEH.

e Her, HyXHBI JOTIOTHUTENBHBIC UCCIICIOBAHMUS, YTOOBI I0Ka3aTh, YTO OAKTEPUS
X ABJIS€TCS] MPUYNHON BO3HUKHOBEHHS 3a00JICBaHMS Y KOPOB.

e Her, Tak kak mo mpaBunam Koxa B030yauTenh HE JOKEH BCTPEYATHCS Y
310POBBIX JKUBOTHBIX.

e Jla, Tak kak Bce mnoctyiaThl Koxa mNOJIHOCTBIO COOJIIOJIEHBI: BO30YIHUTEINH
BbIJICJIEH, KYyJbTypa IOJy4YeHa, OOJE€3Hb BOCIPOM3BENCHA HA MOJEIHLHOM
KABOTHOM.
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3ananue 1.3.

FOHbI1 uccaegoBaTenb pelInl HATJISHO U3YUYUTh PETYISLUI0 YacTOThl CEPACUYHBIX
COKpallleHHi Ha npumepe cepaen Jjsarymek. OAHO cepaue, COeAUHEHHOE
¢ OJlyKJarolrM HEPBOM, OH IOMECTHJI B pPacTBOp PuHrepa u 3IeKTpUYECKHU
CTUMYJIMPOBaI HEpB. Pe3ynbrar ObL1 OKuaeM — cepleOrueHre 3aMeUIIoCh. 3aTeM
OH TMEepeIuyl 3TOT PacTBOp B EMKOCTh C cepialeM 0e3 HepBa U C YJUBICHHUEM
OoOHapyXuJl, 4To 03 BCSKOM HEpPBHON CTUMYJSLMM YacTOTa COKpAILCHUW TaKxKe
ynaina. [Tomorure 1oHOMY MCCII€I0BATENIO OOBSICHUTH MOTYyYE€HHBIN pe3yIbTaT.

e PactBOp Harpencs mnoj AEUCTBUEM HEPBHOM CTUMYJSILIMM, YTO BBI3BAJIO
CHIDKEHHE YaCTOThI COKPALICHUN.

e Bropoe cepalie CHU3UIIO YaCTOTY COKPALIEHNUN U3-3a OTCYTCTBHSI HEPBA.

e Heps B xome cTUMysUMU BBIACISUI B PacTBOP COEAUHEHUE, BBI3BIBAIOIIECE
CHW)KEHUE YaCTOThl COKPAILLEHUH MUOKapAa.

e Heps no crumymsiuuum CTHUMYJIMpYeT CEpALE DJJIEKTPUYECKH, a IOocie
BO3JECUCTBHS IEPECTAET MOANEPKUBATH HOPMAJIBHYIO YaCTOTY COKPAIIEHUN.

3apanue 1.4.

B maGopaTtopHBIX YCIOBUSX MUKPOOPTAaHW3MBI YAaCTO KYJIBTHBUPYIOT (PacTsAT) Ha
arapr30BaHHBIX Cpe/IaxX CaMOIo pa3Horo cocraBa. Kakoi u3 6Mosoru4eckux oObeKToB
HauOoyiee BEpPOSTHO HE BBIPACTET Ha arapu3oBaHHOM cpene, cojepxKaliei
MUHEpaJIbHbIE BEIIECTBA U caxap?

JPOKKH
KUILIEYHAS MajJoyKa
BUpYC TaOAuHOM MO3aUKH
MYKOD



Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIxonpHEIM 3TaM. 8 KI1acc.

3aganue 1.5.

Bogopociu' — coOupaTenbHas rpymna IPEUMYLIECTBEHHO BOIHBIX (POTOCHHTE3H-
PYIOIIMX JYKapHOT, TEIO KOTOPHIX HE pa3ejicHO Ha HACTOSIINE OpraHbl. Beibepute
OpraHu3M, KOTOPBIN HE SIBIISETCS BOJOPOCIBIO.

OT1BeT:

3ananmue 1.6.

B kumieuyHuke uyenoBeka KUBET OrPOMHOE KOJUYECTBO OaKTepHii, KOTOpHIC
COCTaBJISIIOT Hamly Mukpodopy. Camas M3BeCTHas U3 HUX — KHUIIEYHAs Majoyka
(Escherichia coli). W3BecTHO, 4YTO B TMpollecCe CBOCH IKU3HEACATEIHLHOCTH
B KHIIIEUHUKE 3TU O0aKTepUH HE UMEIOT JOCTYMa K KMCIOPOY BO3/lyXa, HO MPHU 3TOM
AKTUBHO PACUIEIUISIIOT OCTaTKU nuiy. Kakum o0pa3oM KullleuHas Majovka MmoxyqyaeT
DHEPIUIO JJIS ’KU3HU BHYTPH Hac?

® 33 CYET ABIXaHMS YUCTBIM a30TOM, KOTOPBIM PACTBOPEH B KPOBU YEJIOBEKA

e 32 cy€T aJbTEPHATUBHBIX CIIOCOOOB ABIXaHHS — HUITPATHOTO UM (PyMapaTHOTO,
a Takxe OpoKeHUs

e 33 CYET NOTJIOLIECHHUS TEIJIa, KOTOPOE BBIIEIAET TEJIO YEJIOBEKA

e 3a cu€r (OTOCHHTE3a, UCIIOJNIB3Ysl CIIa0blii CBET, MPOHUKAIOMIUNA Yepe3 TKaHU
KUBOTA

1 https://media.istockphoto.com/id/1458438972/ru/%D1%84%D0%BE%D1%82%D0%BE/bl-bladderwrack-fucus-
vesiculosus.jpg?s=612x612&w=0&k=20&c=TMc5RvZ85B5DaKY{LAyYLISA2zAKc-EUWNgKKCaONFSM=
https://inaturalist-open-data.s3.amazonaws.com/photos/257531583/medium.jpeg
https://cfb.unh.edu/phycokey/Choices/Cyanobacteria/cyano_filaments/cyano_unbranched_fil/untapered_filaments/heter
ocysts/no_visible_sheath/ ANABAENA/Anabaena_04_400x301.jpg

https://encrypted-
tbn0.gstatic.com/images?q=tbn: ANd9GcTtYGYm6Dwa7CML0OzomDPaWEAOfPDLpVUyXj2vasT{OCwé&s=10
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3ananme 1.7.

PaccmoTpuTe M300paskeHUE> PACTUTENLHOM TKAaHM, CAENAHHOE IPH IIOMOLIU
CKaHHMPYIOIIETO d3JIeKTpoHHOTO MuKpockoma (COM). Kakoe yTBepkaeHune 110
OTHOIIEHUIO K JTAaHHOW TKaHU Oy/1eT HeBePHbIM ?

e DBOJBIIMHCTBO KJIETOK TKAHHW BBIIOJHAIOT CBOK (YHKIUIO B MEPTBOM
COCTOSIHHH.

e KilerouHble CTEHKM BXOISIIMX B COCTaB JAHHOW TKAaHW KJIETOK IPOIUTAHBI
JTUTHUHOM.

e OcHoBHasi (GyHKIUS JaHHOW TKAaHU 3aKIIOYAETCS B TPOBEIECHWW BOIBI U
MUHEPATHLHBIX BEIIECTB.

e Tkanb, TpeaCTaBICHHAS HAa M300pPaKEHUHU, TIO CBOEMY KJIETOYHOMY COCTaBY
SIBJISICTCSI CJIOKHOU (KOMITJIEKCHON ) TKAHBIO.

2 https://abacus.bates.edu/acad/depts/biobook/VascP03.ipg
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3ananme 1.8.

Eciii IpUCMOTPEThCS K TOMY, KaK PasBUBAIOTCA IUIOABI OaHAHA®, MOKHO 3aMETHTh
HEOOBIUHYI0 OCOOEHHOCTB: TMociie (OPMUPOBAHUS TUIOABI, HECMOTPS Ha JEHCTBHE
CHJIBI TSDKECTH, HAYMHAIOT U3TH0AThCS U PACTH BBEPX, a He BHU3. Takoe HaIlpaBlieHHE
pocTa CBA3aHO C peakUuell pacTUTENBHBIX TKaHEH Ha TOJI0KEHUE pacTEHUs
B IIPOCTPAHCTBE.

Kax Ha3eIiBaeTcs 3TO sABIICHHE?

® [I0JIOKUTEIBHBIN TPaBUTPOIIHU3M
® OTpULATENIbHBIA TPABUTPOIIU3M
® OTpHUUIATENbHBIN (POTOTPONHU3IM
® T[COHACTHS

3axanue 1.9.
CkoJIbkO MOP(OJIOTUYECKNX THUIOB IIBETKOB PAa3BUBAET CTPYKTypa POMAIIKH
PHMCKOI, oKa3zaHHas Ha poTorpaduu’?

3 https://encrypted-

tbn0.gstatic.com/images?q=tbn: ANd9GcSvWEIPgXOsLL3FkzEsdIRGBmLAKOIffMOCHTKs2qC20bFT AudqrbINFa
m7&s=10
4 https://www.kew.org/sites/default/files/styles/plant_image 953w/public/2020-07/1315644.jpg.webp?itok=qoSJAvov
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3apanme 1.10.

Ha pucynke® npeacraBieH GpparMeHT CTBOJIA B3pocioro kodeitnoro aepesa (Coffea
arabica). IlokazaHHOE HA N300PAKEHUH COIIBETHE PACIIOJIATAETCs HA y4acTKe cTeOIs,
r7le paHblle pacroiarayics jaucT. K KakoMy THITy 1O TMPOUCXOKICHHUIO OTHOCSTCS
MOYKH, U3 KOTOPBIX Pa3BUBAIOTCS [IBETKH?

e DTO MasylrHble MOYKH — OHU C(HOPMHUPOBATHUCH U3 MEPUCTEMATHUECKHUX KIIETOK,
OCTaBIIMXCA B TTa3yXaX OMAaBIIUX JUCTHEB, TO3TOMY BHEITHE HE OTINYAIOTCS OT
OOBIYHBIX OOKOBBIX MOYEK.

e DTO BEepXYIICYHBIC TTOYKH, KOTOPHIC JAJIA HAYAJIO BETBICHUIO BTOPOTO MOPSIIKA
— WX TIOSIBJICHHUE Ha CTBOJIE CBSI3aHO C TIOBPEKIECHUEM TJIABHOTO MoOera.

e DT0 mpuaaTOYHbIC (aABESHTHBHBIC) NMOYKH, BOSHUKAIOIINE U3 TIyOOKUX CIIOEB
cTebns (mepuirkia, kamous uin ¢eioreHa) BHE CBSI3M C Y3JIaMHU U MazyxaMu
JUCTHEB.

e DTO KOpHEBBIE MTOYKH, OITMOOYHO MPHUHSTHIE 32 CTe0IeBbIe, TaK Kak KoeitHoe
JIEPEBO CIIOCOOHO K BETETATUBHOMY Pa3MHOKEHHIO OTIIPHICKAMH.

3apanue 1.11.
Kaxoit n3 mepedncieHHbIX BUJIOB B HAHOOJBIICH CTETICHH COOTBETCTBYET IMOHSATHIO
«r-cTparery?

e TpaBsiHas naryuika

e AdpuKaHCKHI CIIOH

e Dbypsiii MenBenp

e JKusoponsmas smepuna

5 https://disk.yandex.ru/i/7kvIBXcmUTGzyg
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3aganmne 1.12.

CakkynmuHa — poOJ Mapa3UTUYECKUX OPraHU3MOB, BO B3pPOCIOM COCTOSIHUU
MPEACTABISIONINX CcO00N OechOpMEHHYIO KJIETOUYHYI0 MAacCy, Pa3BUBAIONIYIOCS
B OpraHM3Me JECATHHOTUX PAaKOB. PaccMOTpUTE JKU3HEHHBINA UKI® 3TOr0 OpraHu3Ma
U BBIOEPUTE BEPHOE YTBEPKIACHUE.

o (CakkyJnuHa sIBJII€TCS NMPEACTaBUTEIEM KPYTJbIX uepBei (Nematoda);

¢ JlnunHOYHBIEC CTAIUU CAKKYJIMHBI HE CTOCOOHBI K AKTUBHOMY TIEPEABUKEHUIO U
pacceaoTCA UCKIIOYUTENBHO MOABOAHBIMU TEUECHUSIMU;

e Bo B3pocIOM COCTOSSHUM CakKyJMHA JIMIIEHAa OpPraHoB YYBCTB, OJHAaKO
COXpaHsEeT Pa3BUTYIO MUIIEBAPUTEIBHYIO CUCTEMY;

e [lo Bceil BHIMMOCTH, CBOOOJHOXHUBYIIHME POJCTBEHHBIE IO OTHOIIECHUIO
K CaKKYyJINHE OPTraHU3Mbl BO B3pPOCJIOM COCTOSSHUM UMEIOT KOHEUHOCTH.

3apanue 1.13.

[nsmounple TpuOBI, KaK W JIIOIU, SBISIOTCA TeTepoTpodaMyd W IS TOTyYCHHUS
SHEPTUU WCIIONB3YIOT KACIOpOAHOE abixaHue. OgHako y TpuOOB HET HU Cepilia, HU
KpOBU, HHM JIETKMX, a WX I[IOA3€MHAas 4YacTb — TIpUOHMLA (MHLEINUHA) — MOXKET
pa3pacTtaTbCsa HA COTHH METPOB BOKpYT. Kakum 00pa3oM KHUCIOPO AOCTABISETCS KO
BCEM KJIETKAM DTOM T'MTaHTCKOM MOJI3EMHOM ceTr?

¢ https:/studfile.net/preview/2277321/page:27/



Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIN 3TaIl. 8 KI1acc.

® KHCJIOPOJT TEPEHOCUTCS OCOOBIMH TOJBM)XHBIMU KJIETKAMH-aMeOOIUTaMH,
KOTOPBIE MOCTOSIHHO IIUPKYJIUPYIOT BHYTPU HUTEHU FPUOHHULIBI

e rpuOHHUIIA HE JBIIMIUT MO 3eMJIEH, a 3amacaeT KUCIOpO TOJIbKO TOTAa, KOTaa
HaJl TOBEPXHOCTHIO BBIPACTAET ILIANKA

® KHCJIOPOJI TAaCCUBHO MPOHUKAET B KJIETKH U3 TIOYBHI, TAK KaK HUTHU TPUOHUIIBI
UMEIOT OOJIBIIIYI0 CYMMAapHYIO TUIOIIAAh TOBEPXHOCTH

e y TpubOB €CTh MUKPOCKONMUYECKHE OBIOIHECS «CEepIIa» Ha CThIKaX HUTEH,
KOTOPbIE MPOTATKUBAIOT BO3AYX IO MUKPOTPYyOOUKaM

3ananue 1.14.

Ha pucyHke’ M300paXEH HWILCKMI KPOKOIWJ, JEXAI(MKA Ha Oepery ¢ LIMPOKO
PACKpBITOM IACThIO. PAOM € €ro 4emocTsIMH M JaXe€ BHYTPU ITACTH HAXOIUTCS
ETUINETCKUN OETyHOK — HeOOoIbIIas HACEKOMOSITHAS TITHIIA.

Jlonroe BpeMsi CYUTANIOCh, YTO NTHIA BBIKJIEBBIBAET OCTATKU IUIIU WU MAPA3UTOB W3
3yOOB PENTUIINH, a KPOKOAWI CIELHUAIbHO PACKPHIBAET MACTh ISl STOM «UHUCTKN».
Opnako HaOMIOAEHUA MOKa3alu: OETyHOK MPAaKTHUYECKH HE KAcaeTCs OCTATKOB Msica
WY TUABOK. BMECTO 3TOrO0 OH OXOTHTCS Ha NAJAJIbHBIX MYX, KOTOpPBIE MacCOBO
CJIETAIOTCA HAa 3alax THUIOIIEH MUIIM, 3acTpSABIIEH Mexay 3y0aMu U Ha MOpAe
kpokoauiaa. [ITuila JOBUT HACEKOMBIX B HEMOCPEACTBEHHOM OJM30CTU OT MACTH
XMIIHUKA, @ HTHOTAA U 3a0MpaeTcs BHYTPh, UTOOBI JJOCTATh MyX, CUJIAIIUX HA TECHAX.
Ha ocHoBe 31011 nH(pOpMaIuu BIOEPUTE BEPHYIO XapaKTEPUCTUKY B3aMMOOTHOIIICHHM
MEXAY €rUNEeTCKUM OEr'YHKOM U HUIIbCKUM KPOKOJIUIIOM.

e MyTyanusm — OTUIIA OYMINAET MACTh KPOKOJWIA OT MAPA3UTOB M OCTATKOB
MTUIITHI, @ KPOKOJWIT 00ECTIEYNBAET €i 3aIUTy OT XUITHUKOB.

e XUIIHUYECTBO — ITHUI[A AKTUBHO HAIAJA€T HA KPOKOAMJIA, BBILIUIBIBAS MYyX C
KYCKaMu MsICa U3 €ro NacTH, YTO HAHOCUT PENTUINU TPABMBI.

e KoMMEHCanu3M — MTUIA HCHOJIB3YET KPOKOAWJIA KaK «IPUMaHKy» s
MPUBJICYCHHUS] MyX, JOObIBas KOPM, U HE MPUHOCUT PENTUINU HHU 3aMETHOTO
Bp€a, HU SIBHOM MOJIb3BbI.

e [lapasutu3sm — nrHma XUBET 32 CYET KPOKOJWIIA, NMUTASICH €r0 KOPMOM H
KpPOBBIO, UTO OCJIA0JISIET XO35MHA.

7 https://disk.yandex.ru/i/JfTLHXnmP guPa-w
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3ananme 1.15.

B nByx pasHbpIx 03€épax >KHBYT MOIMYJISAIMU OJTHOTO BUa pbi0. B mepBom o3epe Boaa
po3pavHasi, THO MECYaHOE U PHIOBI UMEIOT CBETIIYIO OKpacky. Bo BTopom o3epe Boga
MyTHasi, JHO TEMHOE, PHIOBI MMEIOT TEMHYIO OKpPAacKy. B HMCXOmHOW MOMyNIsiuu
CBETJIBIX PBIO OKpacka HACIEJICTBEHHO BapbUpOBasia. YUEHBbIE MEpPECcaguiv 4YacTb
CBETJIBIX PBIO M3 MEPBOro 03epa BO BTopoe. Bo BTopoM o3epe TEMHbIE 0COOM yallle
BBIKMBAJIM M OCTaBISLIM MOTOMCTBO; 4Y€pe3 HECKOJbKO MOKOJCHHM J10JIsI TEMHBIX
ocobeil yBenuumiack. [Ipu 3TOM OOJNBIIMHCTBO OCOOEH MOMYJISIIIMK, OCTaBIIEHCS
B [IEPBOM 03€p€, COXPAHSIN CBETIYIO OKPACKY.

Kakoit MexaHu3M 3BOIIOIUN WITIOCTPUPYET ATOT IKCIIEPUMEHT?

e EcrectBennbiii 0TO0p (TEMHBIE PHIOBI JTydIlle MACKUPYIOTCS B MYTHOW BOJIE U
BBDKHMBAIOT Yallle).

e HenacnencTtBeHHas HM3MEHYMBOCTh (OKpacka HM3MEHWJIAch IO/ JIEMCTBUEM
BOJIbI).

e lckyccTBeHHBIN 0TOOD (YuéHBIE IIeJIEHANPABICHHO MEHSIIIU OKPACKY).

e Jlpeii¢ reHoB (ciyuailHOe U3MEHEHHE YacTOThI TPU3HAKOB).

3axanue 1.16.
PaccMmoTpuTe ynpakHeHue, IPE/CTABIEHHOE Ha KapTUHKe®, Kakas MBbIIIIa BBIIOIHIET
OCHOBHYIO pa0OTy IIPH BBIMOJTHEHUH 3TOTO YIPAKHCHHS ?

OoJIbIIIast SITOTUYHAS MBIIIIIA
ABYTJIaBas Mbla Oeapa
4yeThIpEXTIIaBas MbIIIa Oeapa
UKPOHOKHAS MBIIIIIA

8 1-48-850x566.jpg
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3aganue 1.17.

[IxoapHEIN dTan. 8 Kjacc.

Yetslpe cyOcTpara OAMHAKOBOM Macchl IOMECTUIM B paBHOE KOJMYECTBO PacTBOpa,

COACPIKAIICTO

IMUIICBAPUTCIIbHBIC

depmentsr.’

[IpenBapurenbHO

cyoctpar

MOATOTOBIIIA PA3HBIMU CIIOCO0AaMHM, B pe3yJbTaTe MOJIYYHIIUCH pa3Hble M0 (hopMe H
CTETICHH W3METbUYEHHOCTH BelecTBa. BriOepute Koy, B KOTOpOH paclIeryieHHe
OyJleT MPOUCXOIUThL OBICTPEE BCETO.

3axanmue 1.18.

UccnepoBarenmn wm3yumnm MPT-caumkun 102 370pOBBIX  B3pOCIHBIX JIIOAEH U
C TIOMOIIIbIO KOMITBIOTEPHOTO aHaJN3a ONMpEeAeTuIN 00bEM MX MBI U KocTei. s
KaXJ0T0 YYaCTHUKA CPABHUBAJIM PA3JIMYHBIE AHATOMUYECKHUE TTOKA3ATENH.

Ha pucynke'® mpencrapnens! pe3ynsrarsl uccnenobanus. Kaxnas Touxka Ha rpadukax
COOTBETCTBYET OJJTHOMY YYACTHUKY.

A
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OBwmin obeém kocTed (n)

Kaxoit BBIBOJ MOKHO CICJIATh HauoOoce 06OCHOBaHHO, OonurpasaChb Ha MPCACTABJICHHBIC

pe3yIbTaThl?

9 https://drive.google.com/drive/u/0/folders/1zLLhk AdbGVdIBVXcItN7 x6HInpS5XFPW

19 https://drive.google.com/file/d/1oyf37IXeegbmpRVaL WicfUD3wqQqlxOs/view?usp=sharing
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e boubmmii 00b€M KOCTEH HEMOCPEACTBEHHO MPUBOIAUT K YBEIMYEHUIO 00BEMA
MBIIII, TIOCKOJIBKY MEXIy OTHUMH TIOKa3aTesiIMH HaOIOIaeTCsl CUIbHAs
MOJIOKUTENbHAS CBSI3b.

e Macca Tena He cBs3aHa ¢ 00BEMOM MBIIII, TOCKOJIBKY 00BEM KOCTEH OKa3ajcs
0o0Jiee TECHO CBsI3aH C 00HEMOM MBIIIIIIL.

e OOBEM KOCTEH CBs3aH ¢ 00BEMOM MBI, OAHAKO TPEJICTABIICHHBIC JTaHHBIE
caMy 1Mo ce0e HE TO3BOJISIOT YCTAaHOBUTH MPUYUHHO-CIICJACTBEHHYIO CBS3b
MEXy STUMU TTOKA3aTEIISIMH.

o [lomydyeHHbie pe3ynabTaThl MOKA3bIBAIOT, YTO yBENWYEHHUE OOBEMA KOCTEH C
MTOMOILBIO buznyeckux Harpy3oK 00s13aTeNTBEHO IPUBEAET K
IPOITOPIIMOHAIEHOMY YBEIMYCHUIO 00bEMA MBIIIIII.

Yacrs 2
Bam npemsaraiorcsi TecTOBble 3aJaHHSI C MHOKECTBEHHBIMH BapHaHTAMH
orBera (or 1 10 5). Bamie pemeHre OTHOCHUTEJbHO KAaXKIAOr0 (BLIOOP, BepeH
JAHHbI BapUAHT OTBETa WJIM HET) OLleHUBaeTcs B 2 Oasia. 3a ommboO4HOE
peuieHue BbryuTaercs 2 6ajuia. MUHEMAaIbHOE KOJMYECTBO 0a/JI0B 3a KaKa0e
3aganue — 0. MakcumaJjabHbINi 02 — 10.

3aganue 2.1.

JUIsT U3ydeHHsl MEXaHU3MOB PA3MHOKECHHUS Y MXOB HIKOJIBHUKU IOJYYWJIM BOJHBIE
CMBIBBI C TOBEPXHOCTU apXErOHUEB U aHTEPUIUEB MXa KyKYIIKUH JEH (Polytrichum
commune). CMbIB C AHTEPUJMEB PACCMOTPENM MOJ MHUKPOCKOIOM (PUCYHOK A).
Pemmnu 1ocTaBUTH OKCHEPUMEHT M CHENAIM YEThIpEe IIperapara KHUBBIX
CIIEPMATO30MI0B MXa B Karuie BoJbl. C Kpasi Kaluli B OJIMH MPENapaT BHECIN CMBIB C
apXeroHus, B Ipyrou npenapart BHECIH PacTBOP sI0JOUHOM KUCIIOTHI, B CIETYIOIUN —
pacTBOp LIABEJIEBON KUCIOTHL. B KOHTPOIBHBIN IpenapaT He BHOCHIIN 100aBKU U3BHE.
Pesynbratel'! npencrasnenst Ha pucynke b (K — konTpons (6e3 no6asok), I —
no0aBJeHHE CMbIBA C apXeroHueB, I — nobaBnenue pactBopa s16109HOM KuciaoTsl, 11 —
no0OaBliecHWEe  pacTBOpa  IIABEJIEBOM  KHUCIOTHI).  BpiOeputre  BepHOE(-bIe)
yTBEpkKJIeHUE(-1sI) O JAHHOM SKCIIEPUMEHTE U €r0 pe3ysibTaTax.

1 https://drive.google.com/file/d/1m4TS4gDusWxmETrIVeoq 1 vpgvXalEr8Z/view?usp=sharing
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b

MpeameTHoe cTekno Cnepmaxcaou,qm

Bopa

BHeceHue pewlecTBa

—
e o Q O‘-

Ha mukpodororpadum A mpeacTaBieHbl CIIEPMATO30HUIbI MXa, UMEIOIINE TI0
JIBA KTyTHKA.

B apxeroHuu BBIACNAIOTCS AaTTPAKTAHTHI (MIPUBJIEKAIONIME BELIECTBA) IS
CIIEpPMATO30MIOB.

N s6mounas, W 1maBeneBas KUCJIOThI MOTYT OBbITh OOpa3oBaHbl B KJIETKax
pacTeHUU.

JIroObIie opranruecKue KUCI0Thl OYyT MPUBIIEKATh CIIEPMATO30U/IbI.
SI6nmouHass KuciOTa SBISETCA AaTTPAaKTaHTOM, a lIaBejeBas KHUCIOoTa —
penesieHToM (OTIYTHBAIOIIMM BEILECTBOM) JJIsl CIEPMATO30MI0B.

12
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3aganue 2.2.

CoBpemeHHass CUCTEMAaTHKa 3yKapuoT BO MHOIOM OCHOBaHa Ha CpPaBHEHUU
MOCJIEIOBATEILHOCTEW OOJBIIOT0 uuciaa TeHoB. OIHAKO pe3yJbTaT MOCTPOCHUS
(PUITOTEHEeTUYECKOTO JepeBa MOXKET 3aBUCETh OT TOTO, KaKHUE IMOCIIEI0BATEILHOCTH
BKJIFOUEHBI B aHAJIM3 U KAKUM METOJIOM OHU 00pabaThIBaOTCHI.

B omHom w3 wWccienoBaHud  y4€HbIE TOCTPOWJIA  HECKOJIBKO  BapUAHTOB
(OUIIOTE€HETUYECKOTO JIepeBa DYKApUOT, M3MEHSSI CIOCOOBI 0OpaOOTKH HCXOJHBIX
MOJIEKYJISIPHBIX AaHHEIX. Ha pucynke!? mpencraBiensl pe3yabTaThl HECKOJIBKHUX TAKHX
aHaJIN30B.

A Ananuz1 B Auanuz2 C Ananus3

Bce mapreps YMeHblEeHHBIA HAb0oP AaHHBIX MocTeneHHoe YAANEHWE rETEPOrEHHbIX YYaCcTHOB
(97 680 noanumit) (11 700 noauwumin) (48 840 noanumin)

CrpameHonunsl 100 < == | CrpameHonuns e CTpamMeHonunb

AnbBeonsiTel SAR

AnbeeonaTsl SAR AnNbBEONATHI SAR

Puaapuu ‘ Puaapuu | Pusapuu

TenoHeMbi 100 ; } KpunTucTsi

A

rantucTel

ApxennacTuabi
ranTueTel d D A

TenoHems!

TenoHemsl
KpunTucTsl

FemumacTuroops

— | FemumacTurodops!

MNposopb!
MNpoeopbi :

: | FemumacTUrodopsl el
= odop <_ | Kpuntucts
100 sl L FanTucTel |1ou_ |

Mposopei | ApxennacTuabi

0.1 0.1 01

Ha ocHOBaHMY IpeicTaBICHHBIX (HUIIOTCHETHISCKUX IEPEBLEB BRIOCPUTE BepHOES(-bIe)
yTBEpXKICHUE(-Us).

o OOweaunenue CrpameHomun (Stramenopiles), AnwBeonst (Alveolata) n
Puzapuit (Rhizaria) B xiany SAR momuepkuBaeTcs NMpU pa3HBIX Croco0ax
aHaJIM3a JaHHBIX.

o [lonoxxenue Tenonem (Telonemia) OTHOCUTETLHO OCTABHBIX MPEACTABICHHBIX
IPYII OWHAKOBO BO BCEX BapHaHTaX aHAIIN3A.

o PonctBo Kpuntucr (Cryptista) wn  Apxemnactun  (Archaeplastida)
MOJIICPIKUBACTCS  HECKOJIbKMMH  MPEJACTABICHHBIMUA  (DUJIOTCHETHYSCKUMU
PEKOHCTPYKITUSIMHU.

e Eciu nosoxxeHrne HEKOTOPOU TPYMIBI Pa3IndaeTcsl Ha JePEBbhsIX, TOCTPOSHHBIX
pasHBIMH METOJAMH, HENb3s JJOCTOBEPHO OIpenenuTh €€ OnmKanImx
POJICTBEHHUKOB TOJHKO Ha OCHOBAHUY TIPEICTABICHHBIX aHATNU30B.

e [IpencraBicHHBIE PE3yJIbTATHI IMOKA3BIBAIOT, YTO POJCTBEHHBIC OTHOIICHUS
MEXTy HEKOTOPBIMHU TIIyOOKUMHU BETBSIMH SYKApHUOT TOKa OTPE/CIICHb MCHEe
JOCTOBEPHO, YEM MEXKTY IPYTHUMH.

12 https://drive.google.com/file/d/1THYrTxUOIVyzzQTok4wXqOuuH2IPPW8ZC/view?usp=sharing
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3aganmue 2.3.

Y MHOTHX pacTeHHWH CEeMEHa TIOCIIe CO3PEBAaHUS OKA3bIBAIOTCS HE PSAIOM
C MAaTEPUHCKUM PACTEHHEM, a MEPEHOCSITCS Ha HEKOTOpoe paccrosinue. Ha mepsbrit
B3TJISA]T 9TO MOKET MTOKA3aThCSl HEBBITOTHBIM: CEMsI TOKUAET MECTO, TJI€ YK€ YCIICIITHO
BBIPOCJIO B3POCIIOE pacTEHUE.

Kaxkoe(-ue) mpeumymiectBo(-a) I paCTCHHSI MOXKET JaBaTh PACIPOCTPAHCHUE CEMSH
Ha HEKOTOPOE PacCTOSTHAE OT MAaTEPUHCKOTO pacTeHUs?

YMEHBILIEHUE KOHKYPEHLIUU MEXKY MATEPUHCKUM PACTEHUEM U €70 IIOTOMKAMHU
OCBOEHHUE HOBBIX MOAXOISALINX MECTOOOUTAHUIN

CHIDKEHHE BEpPOATHOCTH THOETM BCEX MOTOMKOB MpPHU  JIOKAJIbHOM
HEOJaronpusiTHOM BO3AEHCTBUU

IIOBBIIICHUE BEPOSITHOCTU TOIO, UYTO KaXIO€ CEMsI OKAXKETCS B ONTUMAaJIbHBIX
YCIOBUSAX

YMEHBIIIEHUE 3aBUCUMOCTH MOJIOJIBIX PACTEHUN OT YCJIOBUU CPEXbI, B KOTOPBIX
OOUTAEeT MaTEPUHCKOE PACTEHUE

3ananue 2.4.
Ha pucynke'® n300paxén rpub, BRIPOCIIMI Ha CTBOJIE B3POCIIOro AepeBa. Kak MOXHO
OXapaKTepH30BaTh THIl B3aMMOOTHOIICHHA MEXKIYy STUM TpuOOM H JEpeBOM Ha
NPOTSHKCHUHM BCETO TEpHoja JKM3HM JepeBa (0T MOMEHTa 3apaKeHHs 0 €ro
oTMupaHnus)?

[Tapa3zuTu3m — rpud UCIONB3YeT KUBbIE TKAHH JIepeBa KaK HICTOYHUK MTUTAHUS,
BbI3bIBas 3200JI€BaHUE U YTHETEHUE XO3AMHA.

Kommencanu3m — rpub mnocensercss TOJbKO Ha IOBEPXHOCTU KOpBI, HE
BHEJIPSISICh BHYTPb, U HE IPUHOCUT JIEPEBY HU BPEa, HU TOJIb3bI.

Mytyanusm — rpud cHaOXaeT J1epeBO BOJONW M MHHEpPAJbHBIMHU COJSIMHU, a
JIepeBO MOCTABISIET POy OpraHuvYeCcKUe BelIecTBa (Kak Py MUKOPHU3E).
XUIIHAYECTBO — TpuO AaKTUBHO 3aXBaThIBAeT M TMEPEBAPUBACT KIETKU
JPEBECUHBI, TOAOOHO TOMY KaK XUIIHbIE PACTEHUS JOBIT HACEKOMBIX.
Canpotpodust — rpub pasnaraeT MEPTBYIO JPEBECHHY IOCIE€ OTMHPAHMS
JiepeBa, Bo3Bpalliasi MUHEPAJIbHbIE BEIIECTBA B MTOYBY.

13 https://disk.yandex.ru/i/Wct8EdyoT _uGpw
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3aganue 2.5.

[Ipy wu3ydeHHMH SKOCHCTEMBI MPECHOIO BOAOEMA IUKOJIBHUKH aHaJIU3HPOBAJIH
(bakTopbl, KOTOpble MOTYT TMPUBECTH K 3aMOpy pPBIObI (MaccoBOM rubenu u3-3a
HEXBAaTKH KHUCJIOpOJAa) B 3UMHHNA mnepuoia. Kakue W3 NMEepeduciEeHHBIX SIBICHUN MU
IPOLECCOB CIOCOOCTBYIOT CHUKEHHUIO KOJUYECTBA (KOHLIEHTPALMH) PACTBOPEHHOTO
B BOJIE KHCJIOPOJAA 3UMOI1?

nepexo]1 OOJIBIIMHCTBA BUJIOB PHIO B COCTOSIHUE 3UMHETO OICTIEHEHUS U PE3KOe
CHIDKEHHE YaCTOTHI UX JbIXaHHUI

THACHUE OTMEPIIUX JIETOM BOAHBIX PACTEHUN U OPTAaHUYECKUX OCTATKOB HA JTHE
YCTaHOBJICHHE IJIOTHOTO CHETOBOTO IMOKPOBAa TMOBEPX JIb/Ia, OJIOKUPYIOIIETO
COJIHCUHBIN CBET

CHUKEHUE CKOPOCTH (OTOCHHTE3a Yy OOJBIIMHCTBA MOTPY>KEHHBIX B BOJY
pacTeHui

OTCYTCTBHUC IICPCMCIUINBAHNA BOJAbI BETPOM HN3-3a JICASHOI'O ITAHIIUPA

3axanue 2.6.
Kakue u3 npuBeA€HHBIX YTBEPXKJICHUN BEPHO OTpakaloT pabOTy OJHOW U TOU K€
MBIIIBI PYKH YEJI0BEKA B IIPEACTABIEHHBIX Ha pUCYHKe ' cuTyanusx?

A b B

/N

B cuTyanuu A u b crenens HanpsHKEHUST MBIIIIBI OIMHAKOBA

B BapuaHTe B mpoucxoauT yKOpOUYECHHE MBITIIITHI

OTCYTCTBUE JBWKEHHUS KOHEYHOCTH HE CBUJICTEIHCTBYET O TOM, YTO MBIIIIIA
paccnabieHa

M0 CTCIICHU YKOPOUYCHHA MBIIIIBI MOXHO OIPEACINTE BCIIMYNHY paSBHBaGMOfI
€10 CHUJIBI

HaIPsAKCHUC MbIIIIBI MOJKCT IIPOUCXOANUTH 0e3 3aMEeTHOr0 N3MEHEHHUS €€ JJIMHBI

14 https://drive.google.com/drive/u/0/folders/1zZLhk AdbGVdIBVXcItN7 x6HInpS5XFPW
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3axanue 2.7.
PaccMOTpuTe PHUCYHOK'®, NEMOHCTPUPYIOIIUM H3MEHEHUE IOJIOKEHUS MATEPUKOB
B TEUEHUE T€OJIOTUIECKON UCTOPUU 3EMITH.

100 MnH meT Hazag B macTosmee BpeMsa

Kakue yTBepkaeHus ABISIOTCS Ouoreorpad@uueckuM JI0Ka3aTeIbCTBOM JIBHXKEHUS
MAaTEPUKOB?

Ha pa3genéHHbpIX OKEaHOM MaTepHKax BCTPEYAIOTCS POJCTBEHHBIC TPYIIIBI
OpPraHU3MOB, MTPEIKH KOTOPBIX CYIECTBOBAIU €IE IO UX pa3/IeICHHUS.
JnutenbHass — W30iALMA  ABCTpaquM  CocoOCTBOBajla  (POPMHPOBAHUIO
cBO€0Opa3Hoi (payHbI C OOJIBIIUM PA3HOOOPA3UEM CyMYAThIX MIICKOTTUTAIOIIHX.
B IOxHoi1 Amepuke u Adpuke OOHApYKHMBAIOTCA CXOJHBIE HCKOIAEMbIE
OCTaTKU HA3€MHBIX OPTraHU3MOB OJJTHOTO BO3pAcCTa.

CX0/CcTBO HEKOTOPBIX I'pynn )KUBOTHBIX EBpa3zun u CeBepHOIl AMEPUKH MOXKET
OBITh CBSI3aHO C CYIIECTBOBAHUEM B MIPOIIIOM CYXOMYTHOM CBSA3H MEXIY STUMHU
TEPPUTOPHUSIMHU.

Pa3nenenue panee equHOTO apeaia MOXKET MPUBOAUTD K U30JISILUN TOIMYJISIINMA
U UX JlaJbHEHIIIEMY HE3aBUCUMOMY 3BOJIIOIIMIOHHOMY Pa3BUTHIO.

15

alfred_lotar vegener _sudba_teorii 2 703.jpg
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3aganue 2.8.
Bri6epute n3o0pakeHus'® opraHou10B, KOTOpPbIE MOKHO HAUTHU B KIETKAX yKapHOT,
HO HE IIPOKapUOT.

OT1BeT:

16 https://encrypted-

tbn0.gstatic.com/images?q=tbn: ANd9GcTEKJUOBxHUYa5vPqlmjJVzQarEfpnetnBzabBOwWX9C3F8GyXIvB3Ap78c
&s=10
https://i.pinimg.com/736x/1¢/88/c4/1e88c44ab4772b832dac18d818e¢2d709.jpg

https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcTglJ3teiRo0SyzdUF8XkXdM -
wUGb7WFE4vi3QpXk6Lbzz2xis-D67A2Li&s=10

https://encrypted-tbn0. gstatic.com/images?q=tbn: ANd9GcSb76bRrHUUu7FalnCYXR 1 WCxf0- 4NGtVj440nOGIt-

uPpjOHxK5fHgxo&s=10

https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcRyRBpD82tZn-8Ohku9IPNA-SzL.c09BeBGaGmpcbM-

APA&s=10
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Yacts 3

3a kaxx/a0e BepHOe COOTHeCeHHe HaYuc/asaeTcs 2 0aJsia.

3aganue 3.1.

Ha wusoOpaxenusx'’ mnox OykBamu A-E npencraBieHbl JHYMHOYHBIE CTAUH
pa3IMYHBIX OECIO3BOHOYHBIX >KMBOTHBIX, a MOJ mu@pamu 1-6 — B3pocibie ocolu.
YcTaHOBUTE COOTBETCTBUE MEXAY JHMUMHOYHOM CTaJued W B3POCIBIM KHUBOTHBIM,
KOTOPOMY OHa COOTBETCTBYET.

7

OT1BeT:

17 https://drive.google.com/file/d/1InNef3gL4iySSLMnNTsWL7LfK 56 1 belo/view?usp=sharing
18




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIxonpHEIM 3TaM. 8 KI1acc.

3aganue 3.2.

B Cpennue Beka ObUTH IIMPOKO PacCHpOCTPaHEHBI HIUTFOCTPUPOBAHHBIC TPABHHKH,
KOTOPBIC CIY)KWJIH JIJISI TOYHOTO OINMO3HABAHUS JICKAPCTBEHHBIX PACTCHHM, MEepeIadn
MEWIIMHCKUX 3HAHWM, MPUTOTOBJICHUS IEJICOHBIX CpeAcTB. PHCyHKHM moMoraim
JIeKapsM M anTeKapsM He MepenyTaTh MOJIE3HYI0 KYJIbTYPY C SIOBHTHIM aHAJIOTOM.
OnHako W300pakeHHWSI B HHX CO3/IaBAIMCh XYAOKHUKAMH BPYYHYIO, ITOTOMY
OTJICTIbHBIC JIETATM MOTJIM OBITh YIPOINEHBI, CTHJIM30BAHBI WM JIaKe M300paKCHBI
OIITHOOYHO.

ITepenq BaMM HECKOJBKO H300pa)KEHUH IIBETKOBBIX PACTECHUH M3 CPEIHEBEKOBBIX
TpaBHUKOB. HecMOTpss Ha BO3MOXKHBIC HETOYHOCTH, IO HX MOPQOJIOTHYSCKUM
OCOOCHHOCTSIM MOJKHO OIPEICIIUTh, KAKOH THIT COIBETHS XapaKTEPEH IS KaKIOTro
M300paXEHHOTO PACTEHUSI.

8

VCTaHOBUTE COOTBETCTBHE MEKY M300paKEHUAMHU'® U THIIAMH COLIBETHIA.

N3o6paxkenue

18 https://cdn8.openculture.com/2022/12/11210135/Screenshot-2022-12-11-at-9.01.13-PM.png
https://upload.wikimedia.org/wikipedia/commons/3/30/Rom_Centauria_minor.jpg?utm_source=commons.wikimedia.or
g&utm_campaign=index&utm_content=original

https://media.sciencephoto.com/c0/17/19/57/c0171957-400px-wm.jpg
https://world.lib.ru/img/l/larin_w_p/wlarinrukopisxwojnichaperwyjuspehdeshifrowki/lombardia.villanuova.ru2.jpg
https://ic.pics.livejournal.com/phania_phenix/86067743/952380/952380_900.jpg
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Tun conseTus
1) 3aBUTOK

2) muxasuii

3) KHUCTH

4) xojoc

5) 30HTHK

N3o00paxenue

OTBert:

Tun couBeTus
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BCEPOCCHHCKA S OJIMMITUAIA IIKOJIbHUKOB
BUOJIOI'UA. 20262027 yu. T.
IIKOJILHBIN DTAIL 8 KJIACC
3AJJAHVA, OTBETBI U KPUTEPUN OLIEHMBAHUMA
MakcuManbHbIi 02171 3a padoty — 192.

Yacts 1

Ha kaxabiii BOnpoc JaHbl YeThIpe BapuaHTa oTBeTa. BoiOepurte TOJIbKO OIUH
NpaBWIbHBIIA. MakcuMaJbHBIA 02171 32 Ka)K10€ 3aIaHue - .

3aganmue 1.1.

Y4YeHuKH NpoBENU ONBIT C KOMHATHBIM pacTeHueM Oanp3amuHOM. OHHM cpe3anu
ctebenb pacTeHus Ha BbicoTe 10 ¢cM OT 3eMiIM, a HA OCTaBIIMICA MEHEK C KOPHEM
HAJeNM KOPOTKYIO PE3WHOBYIO TpyOKy. B TpyOKy OHHM BCTaBWIM CTEKJISTHHYIO
MUTIETKY, U30THYTYIO KoJieHIieM. CIyCTsl HEKOTOpPO€ BpeMsI IIKOJIbHUKHU 3aMETHIIH, YTO
U3 Cpe3aHHOro CTeOJs B CTEKISHHYIO TPYOKYy Hauyama MOJHMMATHCS JKUIKOCTh U
Kamatb Hapyxky. Kakoe ¢usnonornyeckoe siBIeHHE W 3a CUET KaKOW CHIIBI
MPOJEMOHCTPUPOBAIN YUEHUKU B TOM IKCIIEPUMEHTE?

HCTIAPEHKE BOJIBI; 3a CUET MPUCACHIBAIOIICH CUJIIBbI TUCTHEB (TpaHCTIUPAIUH)
BOCXOJSIIUN TOK BOJIBI; 32 CUET KOPHEBOTO JABJICHUS

HUCXOJSIINI TOK OPTraHUYECKUX BEILIECTB; 32 CUET CUIIBI TSKECTH
dboToCHHTE3; 32 CYET MOJIOMIEHUS YTICKUCIOTO Ta3a KOPHIMHU

3aganmue 1.2.

[Tpu n3yueHnun 60J1€3HM KPYITHOTO pOTraToro CKOTa U3 KpOBU BCEX OOJIbHBIX KUBOTHBIX
BbLAeIM OakTepuro X. OJIHAKO 3Ty ke OAKTEPHIO HAIUIM U Y HECKOJBKHUX 3[I0POBBIX
KOpoB. YncTyto KynbTypy X BBEJIH AECATH MblliaM. Bce mblim 3a005enu, HO ABE U3
HUX BBI3JIOPOBENIM, a OCTajbHble MOrHOAM. M3 KpoBM MOrMOIIMX MbILIEH CHOBA
BBIJICTIIIN OakTepuio X.

MoxxHO Ju cunutath OakTepuro X Bo30ynureneM 0osie3Hu KopoB? BriOepute BepHBIit
BapUaAHT OTBETA U €r0 apryMEHTALIHIO.

e Jla, Tak kak OakTepus oOHapy»KeHa y BceX OOJIbHBIX KOPOB M BhI3BaJsia 00JIE3Hb
Y MBILLIEH.

e Her, HyXHBI JOTIOTHUTEIBHBIC HCCIICIOBAHUS, YTOOBI TOKA3aTh, YTO OAKTEPHS
X sSBIIACTCS MPUINHON BO3HUKHOBEHHS 3a00JICBaHKS Y KOPOB.

e Her, Tak kak mo mpaBuiam Koxa B0o30yAuTeNlb HE JOMKEH BCTPEUYAThCA Y
3JI0POBBIX YKHBOTHBIX.

e Jla, Tak kak Bce mocTyhaThl Koxa MOJHOCTBIO COOJIOIEHBI: BO30YIUTENb
BBIJICJICH, KYyJIbTypa TMOJy4YeHa, OOJEe3Hb BOCIPOU3BEJACHA HA MOJICIHLHOM
KUBOTHOM.




Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2026-2027 yu. T.
HIxonpHei sTarn. 8 kinacc. Kputepuu orieHuBaHus

3aganmue 1.3.

HOHbBI nccaenoBaTens pemnia HATASIHO W3YYUTh PETYISAIHNIO0 YaCTOThl CEPIASCYHBIX
COKpalleHWid Ha mpumMepe cepaern Jarymek. OmgHo cepAre, COeauHEHHOE
c OMy’)KaromMM HEPBOM, OH TOMECTHJ B pacTBOp PuHrepa u 3IeKTpUYECKH
CTUMYJIUpPOBaI HEepB. Pe3ynbTaT ObUT OKKaeM — ceparcOueHre 3aMeITUI0Ch. 3aTeM
OH TIIepeIMJI 3TOT PaAcTBOp B EMKOCTh C cepAlleM Oe3 HepBa M C yJAHMBICHHEM
OoOHapyXuJI, 4TO 03 BCSAKOH HEPBHON CTHUMYJISAIMH YacTOTa COKPAICHUN TaKKe
ynaya. [Tomorure toHOMY MCCIIEIOBATEII0 OOBSICHUTH IMOJTYyYEHHBIN pe3y/IbTarT.

e PactBOp Harpencs moj JEHUCTBUEM HEPBHOW CTUMYJSLHAH, YTO BBI3BAJIO
CHIDKEHHE YaCTOThI COKpPAIICHUHN.

e Bropoe cepane CHU3MIIO YaCTOTY COKPAICHUI U3-3a OTCYTCTBHS HEPBaA.

e Heps B X0/€ CTUMYJISAIMU BBLACIAN B PACTBOP COCAMHEHME, BBI3BIBAKOLICE
CHIDKEHME YaCTOThI COKpAIEHU MUOKap/a.

e Hep 10 cTUMyISIDMUA CTUMYJIMPYET CEpALE DIEKTPUYECKH, a II0Cie
BO3JECHCTBHS NEPECTAET MOANAECPKUBATH HOPMAJIBHYIO YaCTOTY COKPAIEHUN.

3ananue 1.4.

B 1abGopaTopHbIX YCIOBUSAX MHUKPOOPraHU3Mbl YacTO KYJbTUBHPYIOT (pacTsaT) Ha
arapu30BaHHBIX Cpe/lax caMoro pa3zHoro cocrana. Kakoi n3 6M0JI0rnueckux 0ObEKTOB
HauOoyiee BEpPOATHO HE BBIPACTET HA Aarapu3oBaHHOM cpezae, cojepkauieit
MUHEpaJbHbIC BEIIECTBA U caxap?

TIPOKKHU
KHUIIEYHAs NaJIOYKa
BUpYC Ta0AYHOM MO3auKHU
MYKOD




Bcepoccuiickas onumMirana mkoiabHUKOB. bromorus. 2026—-2027 yu. r.
[IxonwHbIi dTan. 8 knace. Kpurepuu onieHnBaHus

3ananme 1.5.

Bogmopocaun! — coOuparenbHas rpynma NpeMMyLIECTBEHHO BOJHBIX (DOTOCHHTE3H-
PYIOIINX JYKapHOT, TEIO KOTOPHIX HE pa3eicHO Ha HACTOSIIHME OpraHbl. Beibepure
OpraHu3M, KOTOPBIN HE SBISETCS BOJOPOCIIBIO.

OTtBeTt:

3ananue 1.6.

B kuineyHuke dYelmoOBEKa JKUBET OrPOMHOE KOJIMYECTBO OaKTepHil, KOTOpPHIC
COCTaBJIAIOT Hairy Mukpodopy. Camas M3BECTHas M3 HMX — KHIICUHAS MaJOYKa
(Escherichia coli). HM3BecTHO, YTO B mpolecce CBOEH KHU3HEACATEILHOCTH
B KUIIICYHUKE 3TH OAKTEPHH HE UMEIOT JOCTYMa K KHUCIOPOIy BO3/1yXa, HO IPU 3TOM
AKTUBHO PACHICTIISIOT OCTaTKK muiiy. KakuM o0pa3oM KHIlleuHas Majoyka mojayJyaer
SHEPIHIO JUIs )KU3HH BHYTPH HaC?

® 32 CYET ABIXaHUS YUCTBIM a30TOM, KOTOPBI PACTBOPEH B KPOBHU YEIOBEKA

e 3a cy€T aNbTEPHATUBHBIX CIOCOOOB AbIXaHUS — HUTPATHOTO WK PyMapaTHOro,
a TaKoke OpoKeHUs

e 32 CYET NOTJIOLICHUS TEIUIa, KOTOPOE BBIAEIIAET TEJIO YEIOBEKA

e 3a cuér (OTOCUHTE3a, UCIOJB3YS CIA0BI CBET, IPOHUKAIOIUN Yepe3 TKaHU
KUBOTA

1 https://media.istockphoto.com/id/1458438972/ru/%D1%84%D0%BE%D1%82%D0%BE/bl-bladderwrack-fucus-
vesiculosus.jpg?s=612x612&w=0&k=20&c=TMc5RvZ85B5DaKYfLAYLISA2zAKc-EUWNgKKCaONFSM=
https://inaturalist-open-data.s3.amazonaws.com/photos/257531583/medium.jpeg
https://cfb.unh.edu/phycokey/Choices/Cyanobacteria/cyano_filaments/cyano unbranched fil/untapered filaments/heter
ocysts/no_visible sheath/ ANABAENA/Anabaena 04 400x301.jpg

https://encrypted-
tbn0.gstatic.com/images?q=tbn: ANd9GcTtYGYm6Dwa7CML0zomDPaWEAOfPDLpVUyXj2vasTjOCw&s=10
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https://inaturalist-open-data.s3.amazonaws.com/photos/257531583/medium.jpeg
https://cfb.unh.edu/phycokey/Choices/Cyanobacteria/cyano_filaments/cyano_unbranched_fil/untapered_filaments/heterocysts/no_visible_sheath/ANABAENA/Anabaena_04_400x301.jpg
https://cfb.unh.edu/phycokey/Choices/Cyanobacteria/cyano_filaments/cyano_unbranched_fil/untapered_filaments/heterocysts/no_visible_sheath/ANABAENA/Anabaena_04_400x301.jpg
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTtYGYm6Dwa7CML0zomDPaWEAOfPDLpVUyXj2vasTjOCw&s=10
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTtYGYm6Dwa7CML0zomDPaWEAOfPDLpVUyXj2vasTjOCw&s=10
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3ananme 1.7.

PaccmoTpute M300pakeHMe’ PACTHTENLHOM TKaHW, CHETAHHOE MPH HOMOIIM
CKaHUPYIOIIETO AJIeKTpOoHHOTO Mukpockona (COM). Kakoe yTBepxKIaeHHUE 10
OTHOIICHHUIO K TAaHHOW TKaHU OYJIET HeBEePHBIM?

e bBONBIIMHCTBO KIETOK TKAaHU BBINIOJHSIIOT CBOKO (YHKIHIO B MEPTBOM
COCTOSIHHH.

o KileTo4yHbIC CTEHKH BXOJSIIMX B COCTaB JIAHHOW TKAaHU KJIETOK IMPONUTAHBI
JUTHUHOM.

e OcHoBHast (YHKIMS JaHHON TKaHW 3aKIIOYaeTCs B MPOBEICHUM BOIBI H
MUHEPATHHBIX BEIIECCTB.

e TkaHb, TIpe/CTaBlICHHAS HA W300PaKEHUU, 1O CBOEMY KJIETOYHOMY COCTaBY
SIBJISIETCSI CJIOKHON (KOMITJIEKCHOM ) TKAHBIO.

2 https://abacus.bates.edu/acad/depts/biobook/VascP03.jpg
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3ananme 1.8.

Ecny nprCMOTPETHCS K TOMY, KaK Pa3BHBAIOTCH IUIOALI OaHaHa®, MOXKHO 3aMETHTH
HEOOBIUHYIO OCOOEHHOCTB: Tociie (POPMHUPOBAHUS IUIONbI, HECMOTPS Ha JACWUCTBHE
CHJIBI TSDKECTH, HAUMHAIOT U3TH0AThCs U PACTH BBEPX, a HEe BHU3. Takoe HalpaBlcHHE
pocTa CBA3aHO C peakUUell pacTUTENBHBIX TKaHEH Ha IIOJIOKEHUE pacTEHHS
B IIPOCTPAHCTBE.

Kaxk Ha3wpIBaeTCcs 3TO ABJICHHE?

IIOJIOKUTENIBHBIA TPAaBUTPOIIU3M
OTPUILIATENBHBIN TPABUTPOIIHN3M
OTpULIATEIBHBIN POTOTPONU3M
rE€OHACTUs

3apanue 1.9.
CKoJIbKO MOP(OJIOTUYECKUX THUIOB IIBETKOB PAa3BUBAET CTPYKTypa PpPOMAIIKH
PUMCKOI, IoKka3anHas Ha (GoTtorpadun’?

3 .
https://encrypted-
tbn0.gstatic.com/images?q=tbn: ANd9GcSVWEIPgXOsLL3FkzEsdIRGBmMLAKOIfiMOCHTKs2gC20bFTAudgrbINFa

m7&s=10
4 https://www.kew.org/sites/default/files/styles/plant image 953w/public/2020-07/1315644.jpg.webp?itok=qoSJAvov
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https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSvWEIPgXOsLL3FkzEsdlRGBmLdKOIfjMOCHTKs2qC20bFTAudqrblNFam7&s=10
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSvWEIPgXOsLL3FkzEsdlRGBmLdKOIfjMOCHTKs2qC20bFTAudqrblNFam7&s=10
https://www.kew.org/sites/default/files/styles/plant_image_953w/public/2020-07/1315644.jpg.webp?itok=qoSJAvov
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3ananme 1.10.

Ha pucynke® npencrapinen (pparMeHT CTBOJIA B3pocioro kodeinoro nepesa (Coffea
arabica). [TokazaHHOe Ha H300paKEHIH COIIBETHE PACIIONIAracTCsl Ha yJacTKe cTeOs,
r7ie paHblie pacroyiaraics jJucT. K kakoMy THIY MO MPOMCXOXKICHHIO OTHOCSTCS
TIOYKH, 13 KOTOPBIX Pa3BUBAIOTCS [[BETKH?

e DTO Ma3ylIHbIe MOYKH — OHU c(HOPMHUPOBAIHCH U3 MEPUCTEMATHUECKHUX KIETOK,
OCTaBIIUXCS B TA3yXaxX OMABIIHNX JIUCTHEB, IOITOMY BHEIIIHE HE OTINYAIOTCS OT
OOBIYHBIX OOKOBBIX MTOYEK.

e JTO0 BepXyIICUHbIE MOYKH, KOTOPHIE AT HAYAJIO BETBJICHUIO BTOPOTO MOPSIIKA
— UX TOSIBJICHHE Ha CTBOJIE CBSI3aHO C MOBPEKACHUEM TJIABHOTO To0era.

e DT0 npuaaTouyHble (aJABEHTUBHbBIE) NIOYKH, BO3HUKAIOIINE U3 TIyOOKUX CIIOEB
cTebuis (mepuiukIa, kKamous uin (eioreHa) BHE CBSI3U C y3JIaMH U Ma3yXaMu
JIUCTHEB.

e DTO KOPHEBbBIE MOYKH, OLIMOOYHO MPHUHSTHIE 32 CTE0EBBIC, TAK KaK KOperHHoe
JepeBO CIOCOOHO K BET€TaTUBHOMY Pa3MHOKEHHUIO OTIIPHICKAMH.

3aganme 1.11.
Kakoii u3 nepednciieHHbIX BUIOB B HauOOJbIIEH CTENIEHU COOTBETCTBYET MOHSITHUIO
«r-cTparer»?

e TpaBsHas JATyIIKA

e AdpukaHckuii coH

e Dbypblii MeaBEIb

e JKuBopomsmas simepuna

5 https://disk.yandex.ru/i/7kviIBXcmUTGzyg
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3aganmue 1.12.

CakkynmvuHa — poOJ TMapa3sUTUYECKUX OPraHU3MOB, BO B3POCJIOM COCTOSIHUU
MIPEACTABISIONINX CO00K OechOpMEHHYIO KICTOYHYIO MAacCy, pPa3BUBAIOIIYIOCS
B OPTraHU3ME JIECATUHOTHX PAaKOB. PaccMOTpUTE sXU3HEHHBIH [UKII® 3TOr0 OpraHu3Ma
U BBIOEPHUTE BEpHOE yTBEPKIACHUE.

o (CaxkkynuHa SBJISIETCS MpeJicTaBuTeNIeM Kpyribix 4yepseit (Nematoda);

e JIMuMHOYHBIC CTAJNU CAKKYJIUHBI HE CITOCOOHBI K AKTUBHOMY MEPEIBIKEHHIO U
PacCeNAIOTCS UCKITIOYUTEIBHO MOBOTHBIMH TCUCHUSMU;

e Bo B3pOCIOM COCTOSHHHM CaKKyJIMHAa JIMIIEHA OPraHOB 4YYBCTB, OJIHAKO
COXpaHSET Pa3BUTYIO MUIICBAPUTEIILHYIO CHCTEMY;

e Ilo Bcell BUAMMOCTH, CBOOOTHOXHBYIIHE POJCTBEHHBIC [0 OTHOIICHHIO
K CaKKYJIMHE OPraHU3Mbl BO B3POCIOM COCTOSIHUM UMEIOT KOHEYHOCTH.

3aganmue 1.13.

[nsmounble rpulbl, KaK W JIOJU, SBISIIOTCA reTepoTpodaMu U JJsl MOTYUYEHUs
SHEPTUU UCIONB3YIOT KUCIOPOAHOE AbixaHue. OaHako y TpubOB HET HU cepAlla, HU
KpOBM, HU JIETKHX, a MX IMOJ3€MHasi 4acTb — TpuUOHUIA (MULETUN) — MOXKET
pa3pacTaTbCsi Ha COTHU METPOB BOKpYT. KakuM o0pa3zom KUCIOPOJ TOCTABISETCS KO
BCEM KJIETKaM 3TOW T'MTaHTCKOW MMOA3EMHOM CETH?

& https://studfile.net/preview/2277321/page:27/
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® KHCJIOPOJ MEPEHOCUTCS OCOOBIMH TOJBMXKHBIMU KJIETKaMH-aMeOOIMTaMH,
KOTOPBIE MOCTOSHHO LIUPKYIUPYIOT BHYTPU HUTEH TPUOHUIIBI

e TrpuUOHHUIIA HE JIBIIIUT MO/ 3eMJIEH, a 3amacaeT KUCIOpOJ TOJIBKO TOTa, KOrjaa
HaJl TOBEPXHOCTHIO BBIPACTAET ILISMKA

® KHUCJIOPOJ NACCUBHO MPOHUKAET B KJIETKU U3 MOYBbI, TAK KAK HUTH TPUOHUIIBI
UMEIOT OOJIBIIYIO CYMMAaPHYIO TUIONIAAh TOBEPXHOCTH

e y rpubOB €CTb MUKPOCKONMYECKHE OBIOIIHUECS «CEep/la» Ha CThIKax HUTEH,
KOTOpBIE MPOTATKUBAIOT BO3AYX IO MUKPOTPYyOOUKaM

3aganue 1.14.

Ha pucynke’ W300pakéH HUIBCKHIM KpPOKOIMJI, JIECKAIIUKA Ha Oepery ¢ HIMPOKO
PACKpBITOM NACThIO. PAOM € €ro 4emocTsIMH M JaX€ BHYTPU IIACTH HAXOIUTCS
ErMINeTCKUN OETryHOK — HEOOIbIIAasi HACEKOMOSIIHAS MITHLIA.

Jlosroe BpeMsi CYMTANIOCh, YTO NTHLA BBIKJIEBBIBAET OCTATKH MHUIIU W MTAPA3UTOB U3
3y0OB pENTUIINHU, a KPOKOAMWII CHEUUATbHO PACKPBIBAET MACTh JJISI 3TOM «UHCTKW.
Opnako HaOMIOAECHUS MOKa3aId: OET'YHOK MPAKTUYECKH HE KacaeTcsl OCTaTKOB MscCa
WM TUABOK. BMECTO 3TOTO OH OXOTUTCS Ha MAJAlbHBIX MYyX, KOTOpPBIE MacCOBO
CJIETAIOTCS Ha 3alax THUIOIMIEW MHINK, 3acTpsBIIEH MeXay 3y0aMu U Ha MOpAE
Kpokogwina. [IThnia JOBUT HACEKOMBIX B HENOCPEACTBEHHOM OJIM30CTH OT MacTu
XUIIHUKA, @ HTHOT/Ia U 3a0UpaeTcs BHYTPb, YTOOBI JOCTATh MyX, CUJSIINX HA JECHAX.
Ha ocHoBe 3T0i1 nH(GOpMaIuy BEIOEpUTE BEPHYIO XapaKTEPUCTUKY B3aUMOOTHOIIIEHUN
MEX]ly ETUIIETCKUM OETYHKOM U HHUJIBCKUM KPOKOJMIIOM.

e MyTyanusm — NTHIIA OYHMILNAET MACTh KPOKOJWIIA OT MApAa3UTOB M OCTATKOB
MUY, & KPOKOJIUIT 00€CTICYMBAET €1 3alUTy OT XUIHUKOB.

e XWIIHUYECTBO — NTUIA AKTUBHO HAIIAJA€T HA KPOKOAMIA, BBIIIUIBIBAS MYyX C
KyCKaMM MsiCa U3 €T0 MACTH, YTO HAHOCUT PENTUIINU TPABMBI.

e KOMMEHCanM3M — MTHUIA HKCHOJIb3YET KPOKOIWJIA KaK «IPUMAHKy» s
IPUBJICYCHUS MYX, I0OBbIBas KOPM, U HE MPUHOCHUT PENTWIWH HU 3aMETHOIO
BpEa, HU SIBHOM I0JIb3bI.

e [lapasutu3sm — nruma XUBET 3a CYET KPOKOJIWIIA, MUTASICH €r0 KOPMOM U
KpPOBBIO, YTO OCJIa0IseT X03sHUHA.

7 https://disk.yandex.ru/i/JfLHXnmPguPa-w
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3ananue 1.15.

B nByX pasHbIX 03¢épax KMBYT MOIYJSIIIUN OJHOTO BUAA pei0. B mepBoM o3epe Boma
Mpo3pavHas, JHO MeCYaHOe W PhIOBI MIMEIOT CBETIYIO OKpacKy. Bo BTopowm o3epe Boma
MyTHasi, JHO TEMHOE, PHIOBI MMEIOT TEMHYIO OKpacKy. B WcxomHOW momynsmww
CBETJIBIX PBIO OKpacka HAaclEeACTBEHHO BapbUpOBasia. YUEHBbIC MEpecaauyii 4YacTb
CBETJIBIX PBIO M3 MEPBOro o3epa Bo BTopoe. Bo BTopoM o3epe TEMHBIE 0COOM yaiile
BBDKMBAJIM M OCTABJSUIM MOTOMCTBO; YEPE3 HECKOJIBKO IMOKOJEHHM H0JS TEMHBIX
ocobeil yBenmuumiiach. [Ipu 3TOM OONBIIMHCTBO OCOOEH MOMYJISIIIUK, OCTaBIICHCS
B IIEPBOM 03€pPE, COXPAHSIU CBETIYIO OKPACKY.

Kakoii MexaHn3M 3BOJIIOLUY ULTFOCTPUPYET 3TOT SKCIEPUMEHT?

e EcrectBeHHBIN 0TOOD (TEMHBIE PHIOKLI JYUIlIE MACKHPYIOTCA B MYTHOW BOJE U
BBDKHUBAIOT YAIIIE).

e HenacnenctBeHHass M3MEHYMBOCTh (OKpacka HM3MEHWIACh IOJ JIEHCTBUEM
BOJIBI).

e lckyccTBeHHBI 0TOOD (YUEHBIE LIETIEHATPABICHHO MEHSIIA OKPACKY).

e Jlpelid reHoB (ciaydaitHOe U3BMEHEHNE YACTOThI PU3HAKOB).

3axanue 1.16.
PaccmoTpuTe ynpaxkHeHue, mpeicTaBICHHOE Ha KapTI/IHKes. Kakas Mbliia BeIoJIHIET
OCHOBHYIO pPa0OTY MPHU BBIMOJHEHUH 3TOTO YIIPAKHECHUS?

e

0oJIbIIIast ATOAUYHAS MBIIIIA
JIByTJIaBasl MblIIa 6eapa
yeTBIPEXTIIaBas MbIIIIA Oepa
MKPOHOKHASI MBI

8 1-48-850x566.jpg
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3ananme 1.17.

Yetnipe cyOcTpaTa 0IMHAKOBOM MacChl MIOMECTHIIA B PaBHOE KOJHMYECTBO PacTBOpA,
comepXkamero  nuiesapuTensHbie  (epmentsl.’  IlpemBapurensHo  cyGcTpar
MOJTOTOBWJIM Pa3HBIMH CIIOCOOaMU, B pe3yibTaTe MOJYYUIIUCH pa3Hble o popme u
CTETEeHU H3MEJbUEHHOCTH BellecTBa. Bribepute Koi0y, B KOTOPOHM paciierieHue
OyzeT NpOUCXOIUTh OBICTPEE BCETO.

= T o>

3ananue 1.18.

Uccnenosaremn wu3yunnun MPT-caumku 102 310pOBBIX  B3pOCIHBIX JIFOAEH U
C IOMOIIIBI0 KOMIIBIOTEPHOTO aHau3a ONpeAeTuan 00bEM MX MBIIII U KOcTel. Jlis
Ka)XJI0TO YYaCTHHKA CPABHUBAJIM PA3JIMYHBIE aHATOMUYECKHUE TTOKA3ATENH.

Ha pucynke!® npencrapnens: pe3ynbTaTsl neenenoBanns. Kaxmas Touka Ha rpagukax
COOTBETCTBYET OJHOMY YYaCTHHUKY.
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® KeHwuHbl O Myx4uHbl

Kaxoit BBIBOJ MOKHO Cie/IaTh Hanbosee 000CHOBAHHO, ONTUPAsICh HA TIPEICTABICHHbBIC
pe3ynbTaThI?

9 https://drive.google.com/drive/u/0/folders/1zLhkAdbGVdIBVXcItN7 x6HInpS5XFPW
10 hitps://drive.google.com/file/d/1oyf37JXeegbmpRVaLWicfUD3wqQqlxOs/view?usp=sharing
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e bonpmmii 06EM KOCTEH HEMOCPEACTBEHHO MPUBOAWT K YBEIMUYEHUIO 00BEMA
MBIIII, TTOCKOJBKY MEXIy OTHMH TIOKa3aTesIMH HaAOJIOAeTCsl CUJIbHAs
MIOJIOKUTENBbHAS CBSI3b.

e Macca Tena He cBA3aHa ¢ 00bEMOM MBIIIII, TOCKOJIbKY 00BEM KOCTEH OKa3aics
0oJiee TECHO CBsI3aH ¢ 00bEMOM MBIIIILI.

o OOBEM KOCTEH CBs3aH ¢ 0OBEMOM MBI, OJHAKO MPEICTABICHHBIC TAHHBIC
caMu 1o ce0e HE TO3BOJLIIOT YCTAHOBUTH MPUIMHHO-CICICTBEHHYIO CBS3b
MEXAY 3TUMU MMOKA3aTEIIMMU.

e [lomyuenHsle pe3ynbTaThl MOKA3bIBAIOT, YTO YBEJIHMUYEHHE O0BEMa KOCTEH C
MTOMOILBIO buzmuecKnx HArpy30K 00s13aTeJIbHO MPUBEAET K
MPOIOPILHMOHATIEHOMY YBETUYEHUIO 00bEMA MBIIIIII.

Yactp 2
Bam npemyaraoTcsi TeCTOBbIe 3aJaHMsi ¢ MHOKeCTBEHHBIMHM BAapPUAHTAMU
orBera (oT 1 10 5). Bame pemeHne OTHOCUTEJIBbHO KAaKI0ro (BbIOOP, BepeH
JAHHBIN BapUAaHT OTBETa WM HeT) OLeHMBaercss B 2 Oajuia. 3a ommdo4YHOe
pelieHue BhIYUTAaeTCs 2 6ajia. MUHIMAJIbLHOE KOJMYECTBO 0AJJIOB 3a KaXKI0e
3aganue — (0. MakcumaabHblii 0ay1 — 10.

3ananue 2.1.

JUIsl U3ydeHHsI MEXaHU3MOB PA3MHOXKECHHSI Y MXOB IIKOJIBHUKHM ITOJIYYHJIA BOJHBIC
CMBIBBI C TIOBEPXHOCTH apXCTOHUEB U aHTepPHIUEB MXxa KykymkuH J€H (Polytrichum
commune). CMbIB C aHTEPUAMEB PACCMOTPENM IOJ MHUKPOCKONOM (PUCYHOK A).
Pemmnm 1nocTtaBUTh 3KCHEPUMEHT M CHENAJIM 4YEThIpEe Ipernapara KUBBIX
CIEPMATO30MI0B MXa B Karuie BoApl. C Kpas Kaliy B OJIMH IIperapaT BHECIU CMBIB C
apXeroHwusi, B IPyrou mpemnapar BHECIU PaCTBOP S0JI0YHOUN KUCIOTHI, B CIEIYIONTUN —
pPacTBOP LIABEIEBOM KUCIOTHI. B KOHTPOJIBHBIN Mpenapat He BHOCHIIM 100aBKH U3BHE.
Pesynbratert! npencraBnensr Ha pucynke b (K — xonrpons (6e3 mo6aBok), I —
no0aBlieHHE CMbIBa C apxeroHues, Il — no6aBnenue pactBopa s10104HOM KUCTAOTHI, [T —
noOaBliecHHEe  pacTBOpa  IIaBEJEBOM  KHUCIOTHI).  BblOeputre  BepHOE(-bIe)
YTBEPKICHHUE(-Us1) O JTAHHOM SKCIIEPUMEHTE U €ro pe3yJIbTaTax.

11 hitps://drive.google.com/file/d/1m4TS4gDusWxmETrIVeoglvpgvXalEr8Z/view?usp=sharing
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b

I'Ipe,umeTHoe CTeKno Cnepmato3onabl

7%

| -Bopa

— BHeceHue BellecTBa

o ' ’ .! "

Ha mukpodororpadmuu A npeacTtaBicHBl CIEPMATO30MIbI MXa, UMEIOIIHUE 10
JIBa )KT'YTHKA.

B apxeroHwu BBIACISIOTCS aTTPAKTAHTHI (IPUBJICKAIOIIME BEIISCTBA) IS
CIICPMATO30UI0B.

W a6nouHas, W IaBesieBasi KHUCJIOTHEL MOTLYT OBITh 00pa30BaHBl B KJIETKax
pacTEHUN.

JIxoOble opraHuYecKre KUCIOTHI OYIyT MPUBJIEKATh CIIEPMATO30M/IbI.
SA6nouHas KucjaoTa SBISETCS aTTpPAKTaHTOM, a IaBejieBas KHCJIOTa —
pereieHTOM (OTIYTHBAIOIIMM BEIIECTBOM) ISl CIIEPMATO30MI0B.

12
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3apanue 2.2.

CoBpemeHHass CUCTEMAaTHKa »3yKapuoT BO MHOIOM OCHOBaHa Ha CpaBHEHUU
MOCJIETIOBATEILHOCTEH OOJBIIIOr0 Yuciaa TeHoB. OJHAKO pe3yiabTaT IMOCTPOCHUS
(UITOTEHETHIECKOTO JepeBa MOXET 3aBHCETh OT TOTO, KaKWEe TOCIEIOBATEIBHOCTH
BKJIFOUEHBI B aHAJIM3 U KaKUM METOJIOM OHU 00pabaThIBaOTCHI.

B omHom w3 wuccienoBaHui  y4€HbIE TOCTPOUIIM  HECKOJIBKO BapUaHTOB
(UITOTEHETHYECKOTO JiepeBa IYKapHOT, M3MEHsISI CIOCOObl 00paOOTKH MCXOIHBIX
MOJIEKYJIAPHBIX AaHHBIX. Ha pucynke'? mpeicTapiaeHsl pe3yabTaThl HECKOJIBKMX TAKUX
aHaJIN30B.

A Awnanms 1 B Auanusz 2 C Auvanuz 3

Bce mapkepbl
(97 680 noauumii)

_a

CrpameHonunbl

AnbseonaTbl SAR

Pusapumn

Tenoxemb!

FanTucTol

KpunTucTol

100_~|
5 Apxennactuabl
\\

100 & emumacTurogops!

10 MpoBopb!

0.1

YMeHbLUEHHbIA HAabop AaHHBIX
(11 700 noawnuwmit)

_
100 CTpameHonunbi

100
AnbBeonsTbl SAR

1 |10 -
% Puzapun
<

~
100 | _[/<j KpunTucsl
98
i
&5 J Apxennactuabl

100 __ il
= | TenoHemb!

~

106 oy emumacturodopsl

MpoBopbl

100

rantucTbl

0.1

lMocTeneHHoe yaaneHue reTeporeHHbIX y4acTkos
(48 840 noanumit)

CrpameHonunb!
e J

AnbBeOsATHI SAR

100_
< Pusapuu
\1

FanTucTbl

1
| TenoHembl
<

" | remumacturodopsl

MpoBsopb!

/‘l KpuntucTi

100 "
<__ | Apxennactuabl

0.1

Ha ocHoBaHuM NpeACTaBICHHBIX (DHIIOTEHETHYECKHX JICPEBLEB BRIOCPUTE BEpHOE(-bIC)
yTBEpKACHHUE(-1s).

e O0wemnnenne Crpamenomnuia (Stramenopiles), Ansseosst (Alveolata) wu
Puzapuii (Rhizaria) B ximagy SAR momaepkuBaeTcs IPH Pa3HbBIX CIIOCO0ax
aHaAJIN3a JaHHBIX.

o [lomoxenue Temonem (Telonemia) OTHOCHTENHLHO OCTAIBHBIX MPEACTABICHHBIX
TPYII OJIMHAKOBO BO BCEX BapHaHTaX aHAJIM3a.

e PoacrBo Kpumnrucr (Cryptista) wu  Apxemnactun  (Archaeplastida)
MOJIEPKUBACTCS  HECKOJILKUMHU  MPEACTABICHHBIMU  (DMJIOT€HETHUECKUMU
PEKOHCTPYKITASIMU.

e EciIu NoJ0XXeHUE HCKOTODOﬁ I'pyHOIibl pa3imdacTCa Ha ICPCBLIAX, IOCTPOCHHBIX
pa3HBIMH _METOJAMH, HEJb3s JOCTOBECPHO ONPECACIUTH €€ OIMKANIITIX
POACTBCHHHMKOB TOJIBKO Had OCHOBAHUH IMMPCACTABJIICHHBIX aHAJIN30B.

L HDCI[CT&BJIGHHI)IC PE3VJBTAThl IMOKA3bIBAIOT, YTO POACTBCHHLIC OTHOIICHMA
MECXAY HCKOTOPBIMH FJ'IV6OKI/IMI/I BCTBJAMH OYKAPHOT IMOKA OIIPCACICHBI MCHCC
JOCTOBCPHO, YEM MECKAY APYIMMHU.

12 hitps://drive.google.com/file/d/IHYrTxUOIVyzzQTok4wXgOuuH2IPPW8ZC/view?usp=sharing
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3aganmue 2.3.

Y MHOTMX pacTeHHWH CeMEHa TIOCIIe CO3PEBaHUS OKA3BIBAIOTCS HE PSAIOM
C MAaTEPUHCKUM PACTEHHUEM, a MEePEHOCITCS Ha HEKOTOpoe paccTostHue. Ha mepBbiid
B3TJISA]T 9TO MOYKET MTOKA3aThCsl HEBBITOTHBIM: CEMsI TIOKUIAET MECTO, TJIE yKE YCITCITHO
BBIPOCJIO B3POCIIOC pacTEHUE.

Kakoe(-ue) mpermyiiecTBo(-a) 1 pacTeHUS MOKET JaBaTh PACIIPOCTPAHEHUE CEMSH
Ha HEKOTOPOE PAaCcCTOSHUE OT MATEPUHCKOTO PACTCHUS?

YMEHbIICHUE KOHKYPEHIIMY MEK/TY MATEPUHCKUM PACTEHUEM U €r0 NOTOMKAMH
OCBOEHME HOBBIX MOIXOSAIINX MECTOOOUTAHHIA

CHIDKEHHE BEPOATHOCTH T'MOEIM  BCEX NOTOMKOB TpPHU  JOKAJIBHOM
HEeO0JaronpusTHOM BO3AEUCTBUU

ITOBBILIEHUE BEPOSITHOCTU TOTO, UYTO Ka)XJO€ CEMsI OKAXKETCS B ONTHUMAaJIbHBIX
YCIOBUSX

YMEHBIIIEHUE 3aBUCUMOCTH MOJIOJIBIX PACTEHUMN OT YCJIOBUU CPENBI, B KOTOPBIX
o0uTaeT MaTEpUHCKOE PaCTEHUE

3ananue 2.4.
Ha pucynke®® n3o0paxén rpud, BRIPOCIINIA Ha CTBOJIE B3POCIIOro aAepeBa. Kak MoxHO
OXapaKTEepPU30BaTh THUIl B3aUMOOTHOIICHHM MEXIy STUM TpuOOM M JEpPEeBOM Ha
NPOTSHKEHUH BCEro TMepuojia >KU3HU JepeBa (OT MOMEHTa 3apaxeHusi 10 €ro
oTMupanus)?

e

[Tapa3utusm — rpud UCHOJIBb3YET )KUBbIE TKAHU JIePeBa KaK UCTOYHUK MUTAHUS,
BbI3bIBas 3200JICBaHUE U YTHETEHUE XO3MUHA.

Kommencanmsm — r1pub mocensieTcss TOJAbKO Ha TOBEPXHOCTH KOPBI, HE
BHEJPSISICh BHYTPb, U HE PUHOCUT JIEPEBY HU BPE/A, HU MOJIb3bI.

Mytyanusm — rpul cHaOXaeT JAepeBO BOAOM U MHUHEPAIHHBIMHU COJIIMH, a
JIEPEBO TIOCTABJISECT TPUOY OPraHMYECKUE BEIIECTBA (KaK MPU MUKOPH3E).
XUWITHUYECTBO — TpuO AaKTUBHO 3aXBaThIBACT W TEPEBAPUBACT KIIETKH
JPEBECUHBI, TOAOOHO TOMY KaK XUITHBIC PACTEHUS JIOBSIT HACEKOMBIX.
Campotpoduss — tpub pasmaraet MEPTBYIO JPEBECHHY IOCJIE€ OTMHPAHUS
JiepeBa, BO3Bpalllas MUHEPAIbHbIE BEIIECTBA B MOYBY.

13 https://disk.yandex.ru/i/Wct8EdyoT_uGpw
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3aganue 2.5.

IIpr wW3ydeHMM 5SKOCHUCTEMBI IPECHOIO0 BOAOEMA IIKOJBHUKM aHAJIU3UPOBAIN
(dakTopbl, KOTOphIE MOTYT MPHUBECTH K 3aMOpy pbIOBI (MaccoBOM rubenu u3-3a
HEXBAaTKH KHUCJIOpOJa) B 3UMHHUN mnepuoia. Kakue U3 nepeurcieHHbIX SBJICHHA H
IPOLECCOB CHOCOOCTBYIOT CHUKEHHUIO KOJMYECTBA (KOHLEHTPALUK) PAaCTBOPEHHOIO
B BOJIE KHCJIOPOJA 3UMOM?

¢ JICPCXOn OOJBIIMHCTBA BHI0B pLI6 B COCTOAHHNC 3UMHCTO OLICTICHCHUS 1 PC3KOC
CHMIKCHHEC 4YaCTOTHI UX AbIXaHUA
® THHCHHC OTMCPIIMX JICTOM BOAHBIX DaCTeHI/Iﬁ H OPTraHUYCCKUX OCTATKOB HA JHC

® YVYCTAHOBJICHHC IINIOTHOT'O CHCTOBOI'O IIOKpOBA IIOBCPX JIbJA4, 6J'IOKPIDVI-OH1€I‘O
COJIHCYHBIN CBET

® CHHXKCHHUC CKOPOCTHU d)OTOCI/IHTGSa Yy OOJBIIMHCTBA INOTIPYXCHHBIX B BOAY

pacTeHuit
e OTCYTCTBHE NEPEMENIMBAHNS BOJEI BETPOM M3-3a JICATHOTO IMTaHIUPS

3aganmue 2.6.
Kakne u3 npuBeAEHHBIX YTBEP)KJICHHM BEPHO OTPaKAIOT PabOTy OTHOM M TOM Ke
MBIIIIIBI PYKH YEJIOBEKA B MPEICTABICHHBIX Ha pHcyHKe14 CUTYyaIUsIX ?

A b B

T

e Bcuryanuu A u b creneHp HaNpsHKEHUS MBIIIIIBI OJTMHAKOBA

e B BapuanTe B NpOUCXOIUT YKOPOUEHHUE MBIIIIIEI

e OTCYTCTBHUE JBHM)KEHHUSI KOHEYHOCTH HE CBUJETEILCTBYET O TOM, UTO MBIIIIA
pacciiabaeHa

® [0 CTEMEeHU YKOPOUCHHS MBIl MOXKHO OTIPEICTUTh BEIMUYUHY Pa3BUBAECMOM
€0 CHJIBI

® HANPSDKEHKE MBIIIIEI MOXKET POUCXOIUTH 0€3 3aMETHOIO M3MEHEHNS €€ [UTNHEI

14 hitps://drive.google.com/drive/u/0/folders/1zLhkAdbGVdIBVXcItN7 x6HInpS5XFPW
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3axanue 2.7.
Paccmotpute pI/ICYHOI(ls, JTEMOHCTPHUPYIONTUH H3MEHECHHUE TOJIOKCHHUSI MaTePUKOB
B TEUCHUE T€OJIOTUICCKON UCTOPUU 3EMIIH.

100 mMnH neT Hasajg B nacTogmee BpeMsa

Kakue ytBepkaeHus sBIAIOTCS OuoreorpaduyecKuM J10Ka3aTeIbCTBOM JIBHXKECHUS
MaTEepUKOB?

Ha pa3aen€HHBIX OKEAaHOM MaTEepHUKaX BCTPEYAIOTCS POJACTBEHHBIE TI'PYIINEI
OpPraHM3MOB, IPEAKU KOTOPHIX CYIIECTBOBAIHN €IIE JIO UX pa3clICHUSL.
JlnuTenpHass  M30JSIKS  ABCTpallMM  CIIOCOOCTBOBaJIA  (hOPMHUPOBAHUIO
cBoeoOpa3Hoi (payHbI ¢ OOIBIIMM PA3HOOOPA3UEM CYMYATHIX MIIEKOIIUTAIOIINX.
B IOxnoii Amepuke u Adpuxe 0OHAPYKHBAIOTCS CXOAHBIE MCKOIIAEMBIE
OCTAaTKH HAa3eMHBIX OPTaHU3MOB OJIHOI'O BO3pAacCTa.

CX0aCcTBO HEKOTOPBIX Ipynil KUBOTHBIX EBpazuu u CeBepHO AMEPHUKU MOYKET
OBITH CBSI3aHO C CYIIIECTBOBAHKMEM B IIPOILIOM CYXOIIYTHOM CBSI3U MEXIY DTUMHU
TEPPUTOPHUSIMHU.

Paznieenne panee eIMHOIO apeajga MOKET IPUBOJIUTE K M30JISIIUM HOIYJISIIAI
M UX JaJIbHEUIIEMY HE3aBUCHMOMY SBOJIIOIIMOHHOMY Pa3BUTHIO.

15 alfred lotar vegener sudba teorii 2 703.jpg
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3aganue 2.8.
Bri6epute n3o6pa>1<eHn;116 OpPraHOWJIOB, KOTOPHIE MOKHO HAWTH B KJIETKAX DyKapHOT,

HO HE MPOKAPHOT.

16 .
https://encrypted-
tbn0.gstatic.com/images?q=tbn: ANd9GcTEKJUOBXxHUYa5vPqlmjJVzQarEfpnetnBzabBOwWX9C3F8GyXIvB3Ap78c

&s=10

https://i.pinimg.com/736x/1e/88/c4/1e88c44ab4772b832dac18d8f8e2d709.jpg
https://encrypted-tbn0.gstatic.com/images?g=tbn:ANd9GcTgJJ3teiRo0SyzdUF8XkXdM -
WUGb7WFE4vi3QpXk6Lbzz2xis-D67A2Lj&s=10
https://encrypted-tbn0.gstatic.com/images?g=tbn:ANd9GcSb76bRrHUUuU7FalnCYXR1IWCxf0- 4NGtVj440nOGIt-
UPpjOHXK5fHgx0&s=10
https://encrypted-tbn0.gstatic.com/images?g=tbn:ANd9GcRyRBpD82tZn-80hku9IPNA-SzL c09BeBGaGmpchM-
APA&s=10
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Yacts 3

3a kaxx/10e BepHOe COOTHeCeHHe HavYuc/aseTcs 2 6aJa.

3aganue 3.1.

Ha w3oOpaxenusx’ mnon OykBamu A—E mnpencraBiieHbl JIMYMHOYHBIE CTadUH
pa3anYHbBIX OECIO3BOHOYHBIX JKMBOTHBIX, a moj uudpamu 1-6 — B3pocibie ocodwu.
VYcTaHOBUTE COOTBETCTBUE MEXKIY JIMYMHOYHOW CTAaaUEd U B3POCIBIM YKUBOTHBIM,
KOTOpPOMY OHa COOTBETCTBYET.

17

OTBer:

17 https://drive.google.com/file/d/1InNef3gL4iyS5LMnNTsWL7LfK561belo/view?usp=sharing
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3aganue 3.2.

B Cpennue Beka ObUTH HIMPOKO PACIPOCTPAHEHBI WIUTFOCTPHPOBAHHBIC TPaBHUKH,
KOTOPBIE CIYKWJIU JUISI TOYHOTO OTO3HABAHUS JIEKAPCTBEHHBIX PACTCHHM, MMEepeIadn
MEIUIIMHCKUX 3HAHWW, MPUTOTOBJICHUS IENCOHBIX CPeACTB. PHUCyHKH TomMoranm
JICKapsIM M anTeKapsM HE MepenyTaTh MOJE3HYI0 KYJIbTYPY C SJIOBHTHIM aHAJIOTOM.
Onnako wu300pakeHHWs B HHUX CO3/IaBAINCh XYJAOKHUKAMH BPYYHYIO, IO3TOMY
OTJICTBHBIC JIETATH MOTJIM OBITh YIPOIIEHBI, CTUIN30BAaHbI WM JakKe M300pakKCHBI
OIIIHOOYHO.

ITepenq BaMHM HECKOJBKO HM300pa)KEHUH IBETKOBBIX PACTCHHH W3 CPEIHEBEKOBBIX
TpaBHUKOB. HecMOTpss Ha BO3MOXHBIC HETOYHOCTH, IO HUX MOP(OIOTHYCCKUM
O0COOEHHOCTSIM MOYKHO OTPEACIIUTh, KAKOW THI COIBETHS XapaKTEPEeH I KaKI0To
M300paKEHHOTO PACTEHUS.

18

VY cTaHOBUTE COOTBETCTBUE MEXKTY M300paKEHUSIMU © U TUIIAMHU COLIBETHIA.

N3o00paxenue

})).\nfn;\)‘ it lanciola

18 https://cdn8.openculture.com/2022/12/11210135/Screenshot-2022-12-11-at-9.01.13-PM.png
https://upload.wikimedia.org/wikipedia/commons/3/30/Rom_Centauria_minor.jpg?utm_source=commons.wikimedia.or
g&utm_campaign=index&utm_content=original

https://media.sciencephoto.com/c0/17/19/57/c0171957-400px-wm.jpg
https://world.lib.ru/img/l/larin_w_p/wlarinrukopisxwojnichaperwyjuspehdeshifrowki/lombardia.villanuova.ru2.jpg
https://ic.pics.livejournal.com/phania_phenix/86067743/952380/952380 900.jpg
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Tum couBerus
1) 3aBHTOK

2) nuxa3ui

3) KHCTh

4) konoc

5) 30HTHK

r A

N3o6paxenne | A | b | B | I' | I

OTBeT:
Tummcomsers | 3 | 5| 4 | 2 |1
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