BCEPOCCHICKAS OJIMMITUAIA LIKOJIbHUKOB
BMOJIOI'UA. 20262027 yu. 1.
IIKOJIbHBIN DTAIIL. 8 KJIACC
3AJJAHMA, OTBETBI U KPUTEPUN OLIEHMBAHMA
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)
BOCXOJSIIIMI TOK BOJIbI; 32 CUET KOPHEBOTO JABJICHHUS

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 B0O30yauTenh HE JOJDKEH BCTPEYATHCS Y
310POBBIX JKMBOTHBIX.

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 X04€ CTUMYJAIMU BBUICISNI B PAaCTBOP COEAMHEHUE, BBI3BIBAIOLICE
CHWDKEHUE YaCTOThI COKPAIIEHUH MUOKapAaa.

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?

TPOMKKHU
KHUIIIEYHAs DaJIOUYKa
BUpYC Ta0ayHON MO3aUKHU
MYKOD
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3aganue 1.5.

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

OtBeTt:

3ananme 1.6.

B kumedHuke denoBeka JKUBET OrPOMHOE KOJMYECTBO OaKTepui, KOTOpHIC
COCTaBJISIIOT Hamly Mukpoduopy. Camas M3BECTHAas U3 HUX — KHUIIEYHAs Majoyka
(Escherichia coli). W3BecTHO, 4YTO B TMpollecCe CBOCH IKU3HEACATEILHOCTH
B KHUIIIEYHHUKE ITH OaKTEpUH HE UMEIOT JIOCTYIa K KHCIOPOAY BO3/1yXa, HO MPHU STOM
aKTUBHO PACHICTUISAIOT OCTaTKHU Nuiy. Kakum 00pa3oM KHIledHast majoyka moayqaet
SHEPTHIO JJIs KU3HU BHYTPH HAC?

® 32 CUET ABIXAHUS YUCTBIM a30TOM, KOTOPBIM PACTBOPEH B KPOBU YEJIOBEKA

® 3a cuéT aNbTEPHATUBHBIX CIIOCOOOB JIBIXaHUS — HUTPATHOTO WK (hyMapaTHOTO,
a TaKxe OpoKeHUs

e 33 CYET NOTJIOUIEHUS TEIUIA, KOTOPOE BBIAEIISET TEJIO YEIOBEKA

e 3a cu€T (OTOCHHTE3a, HUCIOJB3Ysl CJIa0bIi CBET, MPOHUKAIOUIUN Yepe3 TKaHU
JKHBOTA

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{LAyLISA2zAKc-EUWNgKKCaONFSM=

https://inaturalist-open-data.s3.amazonaws.com/photos/25753 1583/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: ANd9GcTtYGYm6Dwa7CML0zomDPaWEAOfPDLpVUyXj2vasT{OCw&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 bBONBIMHCTBO KIETOK TKAaHW BBIIONHIIOT CBOKO (YHKIHIO B MEPTBOM
COCTOSTHHH.

o KieTouHble CTEHKHM BXOJSIIMX B COCTaB JTAHHOW TKaHW KJIETOK MPONHUTAHBI
JUTHUHOM.

e OcHoBHas (GyHKIUS JaHHOW TKAaHU 3aKIIOYAETCS B TPOBEIECHWW BOJBI U
MUHEPaJIbHBIX BEIECTB.

e TkaHb, TpeCTAaBIICHHAS HA W300PKEHHUH, 1O CBOEMY KJIETOYHOMY COCTaBY
SIBJISIETCS CJIOKHOM (KOMITJIEKCHOM) 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?

[IOJIOKUTEIIBHBIM TPABUTPOIIU3M
OTPULIATEIbHBIN TPABUTPONINU3M
OTpHUIATENbHBIN (POTOTpONHU3IM
rE€OHACTHUsA

[ ]
[ ]
[ ]
[ ]
3axanue 1.9.

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

3

https://encrypted-
tbn0.gstatic.com/images?q=tbn: ANd9GcSvWEIPgXOsLL3FkzEsdIRGBmLdKOIfiMOCHTKs2qC20bFTAudgrbINFa

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 DJTO Ma3ylIHble MOYKH — OHU c(HOPMHUPOBATHCH U3 MEPUCTEMATHYECKHUX KJIETOK,
OCTaBIIMXCS B MA3yXaxX ONABIIUX JUCTHEB, TO3TOMY BHEITHE HE OTIUYAIOTCS OT
OOBIYHBIX OOKOBBIX IMOYEK.

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 TpaBsiHasg IATYIIKA

e AdpuKaHCKHI CIIOH

e Dbypbiii MeaABEIb

e KuBopomsmas 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 Bcell BHIMMOCTH, CBOOOJHOMXHUBYIIHME POJCTBEHHBIE [0 OTHOIICHUIO
K CaKKYyJINHE OPTraHU3Mbl BO B3POCIOM COCTOSHUM 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/
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® 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 MTACCUBHO MPOHUKAET B KJICTKU M3 MOYBBI, TAK KaK HUTH TPUOHUIIBI
UMEIOT OOJIBIIYIO CYMMAaPHYIO TUIOMIA b 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 KoMMeHCAJIM3M — MTHIIA HCIIOJL3YET KPOKOJWJIA KaK «IPUMAHKY)» JUIS
[PUBJICUYEHUS] MYX, JOOBLIBasg KOPM, U HE NPUHOCUT PENTHUINH HHU 3aMETHOTO
BpeJia, HU SIBHOU ITOJb3bI.

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?

o EcrecTBeHHbIN 0TOOP (TEMHBIE PHIOBI JIyUIlle MACKUPYIOTCS B MYTHOW BOJIE U
BbDKHBAIOT 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 ?

e
h P

OoJIbIIIAs ATOIAYHAS MBIIIIA
JBYTJIaBasi MbIIIIia Oeapa
YeTLIPEXIIIaBas Mblia Oeapa
UKPOHOKHASI MBIIIIIIA

8 1-48-850x566.jpg
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Yetslpe cyOcTpara OAMHAKOBOM Macchl IOMECTUIM B paBHOE KOJMYECTBO PacTBOpa,

COACPIKAIICTO

IMUIICBAPUTCIIbHBIC

(bepMeHTHI.

9

[IpenBapurenbHO

cyoctpar

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

3aganue 1.18.

1w T >

UccnenoBarenmn wn3yunnu MPT-caumku 102 340pOBBIX B3pOCHBIX JIOAEH U
C TIOMOIIIbIO KOMITBIOTEPHOTO aHaJN3a ONMpeAeTuIn 00bEM MX MBI U KocTeil. s
Ka)XJIOT'O yYaCTHHUKA CPaBHUBAJIM Pa3JINYHbIE AHATOMUYECKHE ITOKA3aTENH.

Ha pucynke'® npencrasiens! pe3yabTathl MccneqoBanus. Kakias Touka Ha rpadukax
COOTBETCTBYET OJIHOMY yYaCTHHUKY.

O6wmin obrém meiwy ()
ra
=

Macca Tena (kr)

50 60 70 80 90

D

#0862
3| p<0.001
30 |
25 |
20 ¢
15

O6wmin o6LEM MelwL (n)

OBwmin oBvém Meiwy, (n)

O6wmrin 06LEM MeILL (N)

WHpeke maccsl Tena (MMT), krim?

® HeHwmHsl O MywyuHsl

80 100 120 140 160 180

O6wmrn obbéM MelwY (N)

Pocr x Macca Tena (m-xr)

OBwmin obeém kocTed (n)

Kaxoit BBIBOJ MOKHO CICJIATh HauoOoce 06OCHOBaHHO, OonurpasaChb Ha MPCACTABJICHHBIC

pe3ybTaThl?

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
MOJIOKUTEbHAS CBA3b.

e Macca Tena He cBsi3aHa ¢ 00BEMOM MBI, TOCKOJIBKY 00BEM KOCTEH OKa3acs
0o0Jiee TECHO CBsI3aH C 00HEMOM MBIIIIIIL.

e OOBEM KOCTEH CBfA3aH C 0OBEMOM MBI, OAHAKO MPEJICTABJICHHBIE JIAHHBIE
caMu 1o ce0e HE TO3BOJSIOT YCTAHOBUTH MPUYUHHO-CICACTBEHHYIO CBS3b
MEKJ1y 3TUMU MOKA3aTeIAMU.

o [lomydyeHHbie pe3ynabTaThl MOKA3bIBAIOT, YTO yBENWYEHHUE OOBEMA KOCTEH C
MTOMOILBIO buznyeckux Harpy3oK 00s13aTeNTBEHO IPUBEAET K
IPOIMOPLMOHATILHOMY YBEITMYEHUIO 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 Cnepmavcaou,qm

Bopa

BHeceHue pewlecTBa

I

—
O o Q O“

Ha mukpodororpabmnu A mpeacTaBiaeHbl CIIEPMATO30MIbI MXa, UMEIOIIUE I10
JIBa KT'YTHKA.

B apxeroHwu BBIACIISIIOTCSL aTTPAKTAHTHI (IIPUBJICKAIOIINE BEIIECTBA) JUIS
CIEpPMATO30M]IOB.

W s0mouHasi, M IaBeneBas KHUCJIOTBI MOI'YT ObITh 00pa3oBaHbl B KJIETKAaX
pacTEHUN.

JIroObIie opranruecKue KUCI0Thl OYyT MPUBIIEKATh CIIEPMATO30U/IbI.
S6nouHass KuCOTa SBJSETCS AaTTPaKTaHTOM, a IIaBeJieBas KHUCJIOTa —
perneieHTOM (OTIMYTHBAIOIIUM BEIIIECTBOM) VISl CIIEPMATO30UI0B.

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 Ananinz 1

Bce mapreps
(97 680 noanwumi)

CrpameHonuns!
AnbBeonaTsl SAR

Puzapuu

| TenoHems

ﬂ ranTucTsl

il
KpunmueTsl

ApxennacTuasl

100 _

FemumacTurodopbi

Mposopsi

0.1

B Auanus2

YmeHsluesHsii Habop paHHsIx
(11 700 noawnuwi)

= | CrpameHonuns
Puaapuu

100 | < | Kpunmuctsl
98 <
=X Apxennactuas

100

| TenoHems

FemumacTuroops

NpoBopb

ﬂ[ﬁ
% TanTucTsl
—

01

ANBBEONATHI SAR

C Auanua3

MOCTENEHHOE YOANEHWE TETEPOrEHHbIX YYACTKOR
(48 840 noamumit)

Crpamexonunst

AnbBeonaThl SAR

“ | Pusapun

0% -/j ranTucTbl

100
TenoHeMb!

FemamacTirodops

Mpoeops!

. | KpunTucTs
100 =

: Apxennactuabl

—_t

0.1

Ha ocHoBaHuY NpeACcTaBiICHHBIX (DHIIOTEHETHYECKHX JIEPEBbEB BEIOCPUTE BEpHOE(-bIE)
yTBEpXKICHUE(-U5).
e OObneaunenne CrpameHonun (Stramenopiles), AnbBeonst (Alveolata) n
Pusapuii (Rhizaria) B xinagy SAR moamepskuBaeTcs MPU PasHBIX cmnocodax
aHAJIN3a JTaHHBIX.

o [lonoxenue Tenonem (7Telonemia) OTHOCUTENBHO OCTAJIBHBIX MPEACTABICHHBIX
IpyII OJIMHAKOBO BO BCEX BapUaHTaX aHAIM3A.

e PonctBo Kpunrtucrt (Cryptista) wn  Apxemnactun  (Archaeplastida)
HOJJIEPKUBAECTCA  HECKOJIBbKHUMHU MPEACTABIEHHBIMH  (DHIOr€HETHYECKUMU
DEKOHCTPYKIIUSIMH.

e EciIM M0J0XXE€HHE HEKOTOPOH I'PYIINLI PA3IMYACTCS Ha JICPEBbIX, IIOCTPOSHHBIX
pa3HbIMM _METOAAMHM, HEIb3sl JOCTOBEPHO ONPEACIUThL €€ OMKANIITIX
POACTBCHHHUKOB TOJIBKO HA OCHOBAHHMH IMMPEACTABJICHHBIX aHAJIM30B.

e [IpenacTaBiicHHBIC PE3YJbTAThl ITOKA3BIBAKOT, YTO POJICTBEHHBLIC OTHOIICHMS
MEKAY HEKOTOPhIMHU FJIV6OKI/IMI/I BCTBAMHU 3YKAPHUOT ITOKa ONPCACTICHBI MCHEC
JOCTOBCPHO, YEM MCKAY APYIMMH.

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?

YMEHBIIEHUE KOHKYPEHIIUY MEKLY MATEPUHCKUM PACTEHUEM U €70 HOTOMKAMMU
OCBOEHHE HOBBIX MOAXOJANIINX MECTOOOUTAHUN

CHIDKCHHE  BEPOATHOCTH  THMOETM BCEX MNOTOMKOB NOpPHU  JOKAJIbHOM
HEO0JaronpusTHOM BO3AEUCTBUU

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)?

[Tapa3uTu3Mm — rpud UCMOIb3YET KUBBIC TKAHU JIEpeBa KaK HCTOYHUK OUTAHUS,
BbI3bIBas 3200J€BaHUE M YTHETEHUE X03AMHA.

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 pasnaraerT MEPTBYIO JIPEBECHHY MOCJIE OTMHUPAHMUS
JepeBa, BO3Bpalllas MUHEPAJIbHbIE BEIIIECTBA 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
IIPOLIECCOB CHOCOOCTBYIOT CHMIKEHHUIO KOJIMYECTBA (KOHLIEHTPALMH) PaCTBOPEHHOTO
B BOJIE KHCJIOPOJAA 3UMOI1?

nepexo 1 OOJIBIIMHCTBA BUAOB PHIO B COCTOSIHUE 3UMHET0 OICTICHEHUS U PE3KOE
CHIDKEHHE YaCTOTHI UX JbIXaHHUI

THUEHHE OTMEPIINX JISTOM BOJAHBIX PACTCHUN M OPraHMYSCKHUX OCTATKOB HA JHE
YCTaHOBJICHHE IJJOTHOI'O CHErOBOI'O IOKPOBA IMOBEPX JbJa, OJOKHPYIOIIETO
COJIHCYHBIN CBET

CHIDKEHHME CKOPOCTH (DOTOCHHTE3a Yy OOJBIIMHCTBA MOTI'PYKEHHBIX B BOJY

pacTeHui
OTCYTCTBHE NIEPEMENINBAHUSA BOJILI BETPOM M3-3a JIEAIHOTO HAHIIUPSA

3axanue 2.6.
Kakue u3 npuBeA€HHBIX YTBEPXKJICHUN BEPHO OTpakaloT pabOTy OJHOW U TOU K€
MBILIBI PYKH YeJ0OBEKa B IIPEACTABICHHBIX Ha pUcyHKe'* curyanusax?

A b B

/N

B cUTyariui A ¥ b cTeneHs HanpsHKSHHS MBIIIIIBI OJJUHAKOBA

B BapuaHTe B IpoucX0auT YKOPOUEHHE MBI

OTCYTCTBHE IBWKEHHUS KOHEUYHOCTH HE CBUJIETEILCTBYET O TOM, YTO MBIIIIA
pacciiabiaeHa

IO CTCIICHNU YKOPOUCHM MBIl MOXHO OIIPEACINTD BCIIMYNHY paBBHBaGMOfI
€10 CHUJIBI

HAaIIpsOKCHMEC MBIIIITBI MOXKCT IPOUCXOJUTH 0e3 3aMETHOr0 M3MEHEHHUS €€ 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 pasgenéHHBIX OKEAaHOM MAaTEPUKAX BCTPEYAIOTCS POJACTBEHHLIE T'PYIIILI
OPraHU3MOB, IPEJKHA KOTOPBIX CYIIECTBOBAIM EILIE IO X Pa3Ac/ICHHUS.
JlnuTenpHas  M30JSIHSA  ABCTpaIMd  CIIOCOOCTBOBaia  (hDOPMHUPOBAHHUIO
cBoeoOpa3Hoi (payHbI ¢ OOIBIIMM Pa3HOOOPA3HEM CYMYATHIX MICKOIIMTAIOIIUX.
B IOxnoii Amepuke u_ Adpuke 0OHAPY)KHMBAIOTCS CXOJIHBIE HMCKONAEMBIE
OCTAaTKHM HAa3eMHBIX OPraHM3MOB OJTHOI'O0 BO3PacCTa.

CX0JICTBO HEKOTOPEIX I'pyIiI )KUBOTHEIX EBpazun u CeBepHONT AMEPHKH MOYKET
OBITH CBSI3aHO C CYIIECTBOBAHUEM B IIPOILIOM CYXONYTHOM CBS3HU MEXKAY STUMU
TEPPUTOPUSIMHU.

Pa3nenenne panee eIMHOTO apeajia MOKET IPUBOJIUTH K M30JISIIIMU TTONYJISIIIAN
1 UMX JaJbHEHIIIEMY HE3aBUCHMOMY DBOJIIOIIMOHHOMY Pa3BUTHIO.

15

alfred_lotar vegener _sudba_teorii 2 703.jpg
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3axanue 2.8.
Bri6epute 1/1306pa>1<eH1/1;116 OpPraHOWJIOB, KOTOPHIE MOKHO HANTH B KJIETKaX dyKapHOT,

HO HE MPOKAPHOT.

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
17



Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[[IxonpHbIi 3Tan. 8 kiacc. Kpurepuu oneHMBaHMs

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
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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.

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

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

OTBer:
Tun couBeTus 3 5 4 | 2 1
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