BCEPOCCHICKAS OJIMMITUAIA LIKOJIbHUKOB
BMOJIOI'UA. 20262027 yu. 1.
IIKOJIbHBIN DTAIIL. 9 KJIACC
3AIAHUA, OTBETbBI U KPUTEPUM OLIEHBAHU A
MakcumauabHbIi 0aJ171 32 padoty — 240.

Yacre 1

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

3axanmue 1.1.
JInmadHuK — CJHOXHBIA OpraHu3M, oOOpa3oBaHHBIA TpuOOM (MUKOOHOHT) H
BOJIOPOCIIBIO WJIH/M TTHaHOOaKkTepuei ((POTOOMOHT), CYIIECTBYIONTUMHU B MyTyaJlU3Me.
HccnenoBatenu mnpoaHATIW3UPOBAIM COCTaB JMIIaiHUKa Stereocaulon alpinum wu
OOHaApYXHJIM B €r0 COCTaBE HECKOJIBKO OpraHM3MOB. MUKOOMOHT — 3TO aCKOMHUIIET, a
(hoTOOMOHTOB OKa3aJ0Ch JBa: 3eJI€HAsT BOJOPOCHb Asterochloris pseudoirregularis n
nuanobaxrepust Nostoc sp. @ororpadus’ nmumaikinvka mpuseneHa Humwke. OTMETbTE
BEPHOE YTBEPXKACHHUE O OMOJIOTHUH 3TOTO JINIIANHHUKA.

[y X7
N

o Stereocaulon alpinum — TUCTOBATHIN HA3EMHBIN JTUITANHAK.

e ACKOMHUIIET MOKHO OOHAPYXHTh B IMPUPOJIC HE TOJIBKO B COCTaBE JIMIIAHHUKA,
HO U B CBOOOJHOM BHJE B [IOYBEHHBIX COOOIIECTBAX.

e DOTOOHMOHT MOCTABIAET JUINANHUKY XJI0PO(PHUILI K MUHEPAJIbHBIE BEIISCTBA.

e Nostoc sp. cnocoOeH K pukcanuu aTMoc(hePHOro a3o0Ta.

1

https://yandex.ru/images/search?pos=3 &text=stereocaulont+alpinum&img_url=https%3A%2F%2Fwww.plantarium.ru
%2Fdat%2Fplants%2F6%2F633%2F486633 7144ef2f.jpg&rpt=simage&source=serp&lr=120373
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIM ATam. 9 k1acc. Kpurepuun oneHuBanus

3aganue 1.2.

[Inanapus® o0nagaeT BIEYATIAIONIEH CHOCOOHOCTHIO K pereHepaiuu. Ilpu
paspe3aHuu e€ MomojIaM WIH Ha TPU KPYITHBIC YacTH BCE (PPAarMeHTHI JOCTPaUBAIOT
HEJIOCTAOIINE TOJIOBY W/WJIH XBOCT.
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Opnako eciy U3 Tejda IUIaHapUHM OyJeT BbIpe3aHa JOCTATOYHO TOHKAas MOJOCKa, TO
perenepanys NpouaET HEBEPHO, HAIPUMEP, BMECTO XBOCTA U T'OJIOBBI MOSIBATCS JIBE
roJioBel. [Ipeamnonoxure, ¢ 4eM MOKET OBITh CBSI3aHO 3TO SIBJICHUE?

e B CiuMIIKOM TOHKOH IIOJIOCKE COJEPKUTCS HEJOCTATOYHOE KOJUYECTBO
CTBOJIOBBIX KJIETOK JIJIsl KOPPEKTHOM pereHeparyy.

e JlogoGHOoe MOBpeXACHHE 3aMyCKaeT B BBIPE3aHHOM (parMeHTe MNporpammy
apXUTOMHHU, HU3-32 4Yero (¢parMeHT (opMHpyeT [ABE TOJOBBI, a TMOCIe
pas3zensercs Ha IB€ HOpMaJibHbIE TUIAHAPUH C TOJIOBOW U XBOCTOM.

e Bjoap Bcero Teia IUIaHAPUM CYNIECTBYET IPAJMEHT OEJKOBBIX (DaKTOPOB-
MOp(OreHoOB, KOTOPbIM B ciaydae AOCTATOYHO OOJBIIOTO (parMeHTa OTBEYaeT
3a (opMUpOBaHUE TOJIOBBI M XBOCTA C HYXXHOW CTOPOHBI, B MaJlOM XK€
dbparMenTe rpaIneHT OKa3bIBACTCS HEIOCTATOYHO BHIPAKEH.

e PereHepanus mjiaHapuy KOHTPOJUPYETCS HEPBHOM CHUCTEMOM, MO3TOMY €CiH
B pparMeHT He MOMNajaeT HU OJHOW KOMHCCYpBI, pereHepanusi MPOXOIUT
HEKOPPEKTHO.

2 https:/drive.google.com/file/d/1LcAvh-NGITyZBMwSv_30Yi2Kn-6_elgV/view?usp=drive_link
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIM ATam. 9 k1acc. Kpurepuun oneHuBanus

3ananme 1.3.

YdyeHukn Ha ypoke OWOJOTHMH H3ydaldd TI0J] MHKPOCKOTIOM TKaHH I[BETKOBOTO
pacteHusi — Tomara. OHM CpaBHHUBAIM HAOOP XPOMOCOM B KJIETKAaX Pa3IMYHBIX €TO
gacTeil. B kakux KjeTkax ToMara CONEPKUTCS TaIUIOWIHBINA (OJUHAPHBIA) HAOOP
XpomMocoM?

B KJICTKAX KOXXHUIIBI CIICJIO0IO I1J104a

B KJICTKAaX IapCHXUMbI KCUJICMbI KOPHS
B COEPMMSIX BHYTPHU NBLJIbLIEBOM TDV6I(I/I
B KJICTKAX 3apoabIlla CCMCHHA

3apanue 1.4.

V KpacHBIX BOJOPOCTIEH’ Ha BCEX CTaUAX )KM3HEHHOTO IIMKJIa OTCYTCTBYIOT KTy THKH.
[TosTOMy My>KCKHE TTOJIOBBIE KJIETKH HE CIIOCOOHBI aKTUBHO JIBUTAThCS K KEHCKUM, U
BEPOSITHOCTh  YCIENIHOTO OIUIOJIOTBOPEHUS MOXET ObITh HEBbICOKOW. Kakas
0COOCHHOCTh KU3HEHHOTO IIMKJIa MO3BOJISET YBEJIMUUTh YUCIIO MIOTOMKOB B ClIydae,
€CJIM OTUIOJIOTBOPEHHUE BCE JK€ MPOU30IILIO?
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3 https://studfile.net/html/c2/c252/c252883e4715ce8061ceea927bl54ffeb12aed711737781caeddad48b37612b/img-
L3ibR2.jpg




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIM ATam. 9 k1acc. Kpurepuun oneHuBanus

[Tocne ommomoTBOpeHUsT O0Opa3yeTcs OJHA KPyMHAs TMOKOAMIASACS KIETKa C
OOJIBIIIMM 3aracoM MHUTATENbHBIX BEIIECTB, CIIOCOOHAs JUIMTEIHHOE BpeMs
MepeKu1aTh HEOJArONPUSATHBIE YCIIOBUS.

My:KCKH€ MOJOBbIE KIETKU 00pa3yroTCs BHYTPH IUIOTHBIX CKOTUICHUH, KOTOPBIE
LIEJTMKOM TIEPEHOCATCS TEUCHUEM K KEHCKUM OCO0SIM.

Ilocne  omaoa0TBOpPEHHMsI  oOpas3oBaBIIasicsl  KJIETKa  AaéT  Hayalo
JIOMOJHHUTEILHON CTaJuU, HA KOTOPOil (OpMHUPYETCS MHOKECTBO _CIIOD,
CIIOCOOHBIX K JAJIbHEHIIIEMY PA3BUTHIO.

[Tociie oOnnOAOTBOPEHHSI IKEHCKAs TMOJIOBas KIETKA HEMOCPEICTBEHHO
Pa3BUBAETCS B HOBBIM rAJIOUIHBIN OPraHu3M, MUHYS JOTIOJIHUTEIbHBIC CTAANU
’KU3HEHHOT'O IIUKIIA.

3axanue 1.5.
[ToaBXHOCTh PYKApPUOTUUYECKUX KJIETOK 4YacTo oOecredyuBaeTcsl 3a CU€T Haludus
y HUX KTYTUKOB. Kakoe u3 yTBepKJIeHUI BEPHO OMUCHIBAET 3TU CTPYKTYPHI?

B xone aBukeHHs )KT'yTUKa €r0 OCHOBAHKE BPAIIaeTCs BOKPYT CBOEH OCH.
KryTuk HAaOpsIMYIO CBS3aH C LIUTOCKEJIETOM.

DYKapuOTUYECKUH KI'YTUK HE MOKPHIT MEMOpPaHOM.

Bce ki1eTkn nepemMeriarTcsl B IPOCTPAHCTBE KIYTUKOM Ha3asl.

3ananmue 1.6.
Bribepure Qororpaduro’, Ha KOTOPOM MOKa3aHbl CIIOPHI MOJOBOTO Pa3sMHOXKEHHUS
ACKOMMIIETOB (Ascomycota) — CcyMYaTbIx TpUOOB.

4 https://ars.els-cdn.com/content/image/3-s2.0-B9780125095518500246-21-13-9780125095518.ipg

https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcSze VXiyGj4bX2dJ2ZbFOK4Y 6eG-fvBY ARee W-

aluMziJQO1MHtNOcHvzCX &s=10

https://encrypted-
tbn0.gstatic.com/images?q=tbn: ANd9GcSOtbSLWPNIMD_h9Yr7hHmW4sN9tix9bjQwSil ACj4UwA&s

https://inaturalist-open-data.s3.amazonaws.com/photos/486202804/medium.jpg
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIM ATam. 9 k1acc. Kpurepuun oneHuBanus
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3axanmue 1.7.

O3epo°, pacroNIOKEHHOE BOJIU3U  CENILCKOXO3ANCTBEHHBIX YoM, B TEYEHHE
HECKOJIBKUX JIET IMOJBEPrajioch IBTPO(MUKAIMKA H3-32 CMBbIBA yAOOpEHUH, OOraThIX
azotom u dochopom. B pesynbrare B BogmoEMe HAOIIOIATIOCH MACCOBOE «IIBETEHUE)
BOJIBI, BBI3BAaHHOE OYpHBIM pa3MHOXCHHEM ITMaHOOAKTEepHil  (CHHE3EIEHBIX
BOJIOPOCIIEH).

Bri6epuTe BepHOE YTBEPXKICHUE O MOCIICICTBUAX JAHHOTO TIpoIecca sl SKOCHCTEMBI
o3epa.

e [[nanoOakTepuy aKTHBHO BBIACISIOT KHCIOPOA B Iporecce (HOTOCHHTE3A,
MO3TOMY KOHIICHTpAIUsl PACTBOPEHHOTO KHCIOpPOJa B BOJC 3HAYUTEIHHO
MOBBIIIACTCS, YTO YIyUIIaeT YCIOBUS KU3HU JIJIS BCEX PHIO.

e Jlociae MaccoBOro OTMHUpaHHs LHMAHOOAKTEPHUI pa3iaoKEHHE OPraHUYECKOTO
BEIIIECTBA YCUJIMBAET NOTPEOJIEHHME KHUCIOPOJA, YTO MOJKET IIPUBECTU K
TUIIOKCUH U 3aMODY KUBOTHBIX.

e [[uaHoOakTepuu CTAHOBATCS OCHOBHBIM KOPMOM JUIS JBYCTBOPYATBIX
MOJITIOCKOB, KOTOPBIC (PHIIBTPYIOT BOJY M OYHUIIAIOT €€ OT TOKCHHOB, TIO3TOMY
AKOCHCTEMA CITOCOOHA K OBICTPOMY CAaMOOYHIIICHHIO.

e II30BITOK TOKCHHOB ITMAHOOAKTEPHA CTHMYJIIHPYET POCT BBICHIMX BOJHBIX
pacTeHnii (MakpopHUTOB), TaK KaK OHU IOTJIOMIAIOT ATH BEIIECTBA B KAa4eCTBE
IOIIOJTHUTEIFHOTO HCTOYHHKA a30Ta, BOCCTAHABIINBas 0aJIaHC B DKOCUCTEME.

3 https://ecogrizzly.shop/wp-content/uploads/2020/09/water-blooms.jpg
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[[IxonpHbIi 3Tamn. 9 kinacc. Kpurepuu onieHMBaHMs

3ananme 1.8.

Junua VYomneca® — OGuoreorpaduueckas TIpaHula, pasieidomas  001acTu
pacnpoCTpaHEHUsI >KMUBOTHBIX MPEUMYIIECTBEHHO a3MATCKOTO W aBCTPATHHCKOTO
npoucxoxnenus. Hampumep, cocemnue octpoBa bamu u JlomMOOK pa3meneHsl
CPABHUTEIBHO HEOOJBIIMM PACCTOSIHUEM, OJHAKO COCTaB HUX (ayHbl 3aMETHO
paznuyaetcs. YeM Jyuiie BCero OOBSICHSAETCS CYIIECTBOBAHHE CTOJb BBIPAKEHHOMN
ouoreorpaduyecKoi rpaHuIIbI?

“RaiaAmpat,
‘. West Papua
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Lombok Australia

Ha ocTpoBax cpopMupoBannch CXOJHbIE YCIOBUS CPEIbI, TOATOMY OAMHAKOBbIE
MPEAKOBBIE BHUABl HE3aBUCUMO MPEBPATHUIMCh B pPa3HbI€ BHUIBI IO Pa3HbIE
CTOPOHBI TPAHUIIBI.

Mexay ocTpoBaMH MPOXOAUT rITyOOKOBOAHBINA MPOJIUB, KOTOPHIA COXpaHsICs
JaXe MpU MOHUKEHUU YPOBHS MOPS M MPEHSTCTBOBAI PACCEJICHHI0 MHOTUX
Ha3€MHBbIX )KUBOTHBIX.

YacTtpie u3Bep>KEHUS BYJIKAHOB IEPUOINIECKU TTOJTHOCTHI0 YHUUTOXKAIHN (PayHy
OJIHOTO U3 OCTPOBOB, IIOCJIE YETO OH 3aCEISICA BUAAMU U3 ABCTpaIIUU.
Paznuuusg OOBACHSIOTCA TJABHBIM 00pa3oM COBPEMEHHBIMH MOPCKUMHU
TEUCHHUSIMU, KOTOPBIE  TNEPEHOCAT KUBOTHBIX B  IMPOTUBOIOJIOKHBIX
HaIpaBJICHUSX MO Pa3HbIE CTOPOHBI TPAHUIIBI.

61
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIM ATam. 9 k1acc. Kpurepuun oneHuBanus

3aganmue 1.9.

Cepaiie KpOKOIWIOB, B OTIMYME OT APYIMX PENTUIINM, UMEET YEThIPE KAMEPHI, KaK
y OTHI] 1 MJICKOTIUTAOMINX. BOOOIE KPOKOAMIBI — YANBUTEIHHBIC )KUBOTHBIC, OHU
BEIIyT MOJYBOJHBIN 00pa3 »KU3HU WU MOTYT HAaXOJIHUTHCS O] BOAOK 10 2 4yacoB. [y
CpPaBHEHUS: YTKH (BOJOIUIABAIOIINE ITHIIBI) MOTYT HBIPSITh HE JOJIBIIE HECKOJIBKUX
MUHYT. OTO TPOUCXOIUT Oyarogaps o0cCoOOMY MPUCIIOCOOJICHHUIO CepACUHO-
COCYIUCTOM CUCTEMBI KPOKOIUIIOB.

Dorsal
Aorta

Kakoe n3MeHeHne KpoBOOOpalIeHUs! XapaKTePHO AJi KPOKOJIWIOB MPHU AJIUTEITLHOM
Orpy>KeHUun?

Kpokoausbl uMeroT 006N 00hEM JETKHUX U KPYITHBIE JIETOYHBIE apTEPUH.
Kpokoaunbel MOryT aAplliaTh 4epe3 KOXYy IOJ BOJOH, Y HUX B JMIUTEIINAH
pa3BETBIIEHHAS CUCTEMA KPOBEHOCHBIX COCYIOB.

Kpoxoauibl 3aMesisioT cepaiieOueHne U MOrYyT NepepacnpeaesTh KPOBOTOK,
HapapJsis KPOBb B 00X0/1 JETKUX.

Kpokogunbl He HyXAaloTCs B KHUCIOPOAE BO BpEMsl HBIPSHHUS (HAI0JITO
3a/Iep’KUBAIOT JIbIXaHUE).

7 https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcT274A egB-g-YktROOJHIILZG2AeFsJ-

V7So0l4LT8KrX8ihxt3gAFmBazx&s=10




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[[IxonpHbIi 3Tamn. 9 kinacc. Kpurepuu onieHMBaHMs

3axanue 1.10.
Bri6epute )UBOTHOE® ¢ UETHIPEXKAMEPHBIM HKEITY IKOM.

OTBert:

8 https://naked-science.ru/wp-content/uploads/2025/08/Northern-giraffe-Giraffa-camelopardalis Uganda-Kidepo-
Valley-National-Park Copyright-Michael-Brown-1.jpg
https://ethnomir.ru/upload/medialibrary/d25/shark1.ipg

https://animalreader.ru/wp-content/uploads/2014/02/kaban_1.jpg
https://img-fotki.yandex.ru/get/6522/137106206.1a3/0_9a224 114e57d2_orig.jpg




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[[IxonpHbIi 3Tamn. 9 kinacc. Kpurepuu onieHMBaHMs

3aganue 1.11.
Kaxkas kierounast CTpyKTypa OTCYTCTBYeET Ha MMOKa3aHHOM Y4YacTKe KJICTKH?

e = #* i —_ . R _
S O TR o L

KJIETOYHasl CTCHKa
SIPBIILIKO
KoMIJIeKC 1 onbKu
sepHas nopa

3aganue 1.12.
Ha rpaguke'® mokasana 3aBUCUMOCTb CKOPOCTH pabOThI ABYX MHUIIEBAPHTEILHBIX
depmentoB X u Y ot pH (kucnotHoctu cpeasl). PaccMoTpuTe ero u BeIOEpUTE BEpHOE
YTBEPKJICHHE.

CKOpOCTb peakuun —

0 1 2 38 4 5 6 7 8 9 10
pH —

Y depmentoB X um Y pasHble AUAna3oHbl TEMIEpPaTyp, MPU KOTOPHIX OHU
paboTaroT JydIiie BCEro.

e (Cxopee Bcero, X paboTaeT B JkeJyjKe, a Y B TOHKOW KHIIIKE.

e 13 1Byx hepMEHTOB UEJIOBEUECKUM BEPOSTHEE SBIACTCS Y.

e B kucnoii cpene Y padoTtaer iydiie, ueM X.

? https://fineartamerica.com/featured/1 -golgi-apparatus-and-nucleus-dennis-kunkel-microscopyscience-photo-
library.html
10 depmenTs




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHBIM ATam. 9 k1acc. Kpurepuun oneHuBanus

3aganue 1.13.

FOKHOaMEPUKAHCKUE KONBITHBIE!! — Tpynma MIIEKONMTAIONMX, OOMTABIIMX Ha
TEPPUTOPUU COBpeMEHHOM FOKHOI AMEpUKH BIUIOTH 110 IuieiicToneHa. OHM 3aHUMaIi
HKOJIOTMYECKHE HUIIM, aHAJIOTUYHbIE HUILIAM COBPEMEHHBIX JIOIIA e, BEpOIIOI0B U
HOcOporoB. OHM He ObLIN OJIN3KUMU POJICTBEHHUKAMU COBPEMEHHBIX I'PYIII, KOTOPBIX
BHEIIHE HAIIOMHHAJIU, & BCE CXOXKUE YEPThl IPUOOPENN B PE3yJIbTaTE:

n
i

| k \
:‘/ 4 V'

KOHBEPIeHTHOM IBOJIIOIIUH
AU3PYNTUBHOTO OTOOpa
CTaOMIIM3UPYIOMIETO 0TOOpa
MIOJIOBOTO OTOOPA

3aganue 1.14.

MHorue Tponuyeckre pacTeHUs U3 BIAXHBIX JIECOB 00J1aJat0T TUCTOBOM MIIACTHHKOM
C OTTAHYTHIM KOHUMKOM. B KkauecTBe mpumepa MOXKHO MPUBECTH (DUIOAECHAPOH
YKpaIleHHbIH %, POJMHON KOTOPOro ABJISIOTCS BIAXKHBIE TPOMMKU FOXKHON AMEPUKH.
JI1st KaKko# 11eM ¢ HanOOoJIBIIIeH BEPOSTHOCTHIO CITYXKHUT Takasi popma KoHInKa?

OTTAHYTHIN KOHYHMK HAIPABISET BOJY K Y3KOMY KOHYMKY M 00Jer4aet e€ OTphIB.
OTTAHYTBIA KOHYUK CIIY’KHT JUISl YBEJIMYEHUS IIJIOIIAAHU TIOTJIOMIEHUS CBETA.
OTTSHYTBIM KOHUMK CITY>KHUT JJIS 3aIUTHI BEPXYILIKU OT oeAanus putodaramu.
OTTSHYTBIM KOHUMK IIOMOTaeT yMEHbIIATh TPAHCIIUPAIUIO 3a CUET 00pa30BaHuUs
CTOSIYETO CII0S BO3/yXa.

11

https://upload.wikimedia.org/wikipedia/commons/d/d5/Macrauchenia?.jpg?utm_source=ru.wikipedia.org&utm campai
gn=imageinfo&utm_content=thumbnail unscaled
12 https://secretgarden.ro/cdn/shop/products/Philodendronornatum.jpg?v=1657104327

10




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
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3ananue 1.15.

PakooOpa3Hbie 3aHIMAIOT pa3HOOOPA3HBIE HIKOJIOTHIECKHE HUIIN. Tak mpeICTaBUTETN
poJia BeCJIOHOTUX padkoB Mytilicola mapa3uTUPyOT HA JBYCTBOPUYATHIX MOJUTFOCKAX
(ma Qororpadun'® mmwke). Omun u3 Hux, Mytilicola orientalis, ncxomHo obuTan
B pailoHe SINOHCKUX OCTPOBOB, I/I€ MOpaKkall TUXOOKeaHCKYo ycrpuny (Crassostrea
gigas). Onnako ¢ 1990-x rogoB Hauajgach HHBA3Ms 3TOrO BUJIa B BOJIbl BaTTOBOIO MOpPS
(IpUIMBHO-OTIMBHAS 30HA y noOepexbs Huaepnanmos), rie OoH Hadal 3apaxarb
muauit (Mytilus edulis) u BBITECHSITh MPUCYTCTBOBABIIUM 3/1eCh ¢ Hayana XX Beka
poacTBeHHbI B, Mytilicola intestinalis. IlpruéM uccienoBaHus MOMYJISIIMOHHOM
reHeTuKu M. orientalis mokasayiv, 4ToO 0 HEJABHETO BPEMEHHU CYIECTBOBAJ WIH JI0
CHUX TOp CYIIECTBYET MPUTOK HOBBIX 0co0eii n3 Tuxoro okeana B BatrroBoe mope.
Takxe, MO MUMEIOIIMMCS Ha TEKYIIMA MOMEHT JAHHBIM, 3apaKCHUE MOJUIHOCKOB
paukamu Mytilicola B mogaBsitoieM OOJBIIMHCTBE CIIy4aeB HE MPUBOIUT K THOETH
X035MHA.

]
7 p i
[ T < Aanmn

i

~—a

s
./ CesepHoe mope (&t

Pexa Jnu6a

|
Pexa Swmc -
Pexa Besep™,

| lepmanwa \
Mytilicola intestinalis Mytilicola orientali y Hugepnangs:

[Ipennonoxure, kakum obpazoM Mytilicola orientalis monan B BatToBoe mMope u3
Tuxoro okeana?

e JluumHouHsle ctaauu M. orientalis ObLTU 3aHECEHBI Ha KOpIycax Kopaluiew,
cneayromux u3 Tuxoro okeana B EBpomny.

e M. orientalis ObLI 3aB€3€H HAMEPEHHO C 1I€JIbI0 COKPAILIEHUS] TIOMYISIUN MUJTAH.

e JSlitua M. orientalis ObLIM 3aHECEHBI B BOJIbI BaTTOBOro MOpsi MUTPUPYIOIIUMHU
MTULIAMM.

e M. orientalis nonan B Bojbl BaTTOBOro MOps BMECTE C THUXOOKEAHCKHMHU
YCTpHIIAMH, KOTOPBIE 3aBO3UINCH B EBpONy € 11EAbI0 pPa3BEICHHS] B YCTPUUYHBIX
XO3IMCTBAX.

13 https://drive.google.com/file/d/1ruXtq6fcfNOyK5HI_yHjFfbODWNItmg4/view?usp=drive link
11
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3ananme 1.16.

CuMOn030M Ha3bIBAIOT JH000€ TECHOE COXXUTEIBCTBO ABYX BHJIOB, U BBITO/IA IPU 3TOM
He 00s3aTeNbHO B3aMMHas. PeIOKa TOpYak M IBYCTBOPYATHIA MOJUIIOCK 0Oe33yOka'*
HaxXOoJATCS B CHUMOMOTHYECKUX OTHOIIEHUSAX. ['Opdak OTKIAIbIBaeT WKPY BHYTPH
MOJUTIOCKA: CaMKa BBOJMT JUIMHHBIA SIHIEKIIa]l yepe3 BBIBOJAHON cUOH 0e33yOKu, U
WKPUHKU TOMAJAal0T B MaHTUHHYIO TIOJIOCTh, TJIE OHM Pa3BHBAIOTCS IMOJ 3aIIUTOM
pakoBUHBIL. JINUMHKYN 6€33yOKHU — MIOXHIUU — MOTYT IPHUKPETIIATHCS K )kabpam U Koxke
pBIO, HEKOTOPOE BpEMsI )KUTh 3a CUET PHIOBI M TAK PACCEIIATHCS M0 BOJoEMY. BriOepuTe
BEpPHOE yTBEPXKACHUE 00 ATOU mape BUIOB.

e U B TOM, U B IpyrOM CIy4Yae BBITOAY MOJY4YaeT MOTOMCTBO OJHOTO BHIA, a
U3JICPKKU HECET B3pOcaas 0co0b APYTOTO.

e VY 0e33yOKHM JODKHBI BRIPAOOTATHCS MPUCTIOCOOTICHUS, 00JIETYAIOITNE TOPUYAKY
OTKJIQJIKy UKpPHI, a y TOpYaKa — IPUCTIOCOOJICHHSI, 00JIET9aroNIie MPUKPEIICHUE
TJIOXUJIACB.

e UewMm Oosbllle MKPUHOK rOpYaKka B MAaHTUMHOW IMOJIOCTH, TEM OBICTpEE JOHKHA
pactu 0e33y0Ka.

e UucneHHOCTh BHUIOB JOJKHA KoOjeOaThCs B MpoTHBOdaze: 4yeM OoJblie
rOpYaKkoB, TEM MEHbIIIE 0€33y00K.

14 https://innvrn.ru/akva/rybki/karpovye/gorchak
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3aganue 1.17

['emorino0MH U3BECTEH KaK OEIOK-TIEPEHOCUYHK KUCIOPO/1a, COAEPIKAMUNACS B KPACHBIX
KPOBSIHBIX TENbIAX. PACCMOTPUTE €ro CTPYKTYPy >, IPUBEAEHHYIO HUKE, U BHIOEPUTE
BEPHOE YTBEPKICHHUE.

o ['emornoOun — ruaAPodOOHBIA OENTOK, HAXOMSIIMNICS B TONIIE MEMOpaHbI
SPUTPOITUTOB.

e B cocraBe remMorioOWHa €CTh JOMOJHUTEIbHBIC MOJEKYJbI, HE HMMEOIINE
OEJIKOBOH MPUPOJIBL.

e VYV reMoroOnHa OTCYTCTBYIOT SIPKO BBIPQXCHHBIE JJIEMEHTHI BTOPUYHON

CTPYKTYPHI.
e B coctaB remorio01Ha BXOJAUT TOJIBKO OJHA MOJUIETITUIHAS 1IETIb.

3axanmue 1.18.

[TOMHMO TATH HYKJICO3UI0B C KJIACCUUECKUMHU a30TUCTHIMU ocHoBanusMu (A, T, U,
G, C) B COCTaB HYKJIEHMHOBBIX KHCIOT MOIYT BXOAUTH MX pPa3’HOOOpa3HbIE
npousBoAHbIe. Tak, B KJIETKaX YENOBEKA MOXET ObITh OOHAPYKEH HMHTEPECHBIA
HYKJIEO3U]] — KBEyO3MH (M300pakéH Ha pucyHke'® Huke).

OH
~mOH
HN 0

/] NH
HO Z

N N)\NHZ

0
OH OH

15 https://ru.wikipedia.org/wiki/I'emornooun#/media/@aiin: 1 GZX_Haemoglobin.png
16 https://drive.google.com/file/d/1 7wmyn1f05GgMtvrMNPkce 1 psTEqVDEPG/view?usp=sharing
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BHuMarenbHO paccMOTPUTE CTPYKTYPY KBEYO3MHA M MPEAINOIOKHUTE, YTO BEPHO
B OTHOLIEHWHU JaHHOT'O HYKJIEO3U/A.

KBeyo3un o6pasyercs U3 MMPUMHUIMHOBOTO HYKJI€03U1a-TPEIIIIeCTBEHHUKA.
KBeyo3uH MOXKHO BCTPETUTh B cocTaBe TpaHcnopTHeIx PHK.

KBeyo3rnH MOKHO BCTpETUTH B cOCTaBe MUTOXOHApuansHon JIHK.

A30THCTOE OCHOBaHME KBEYO3WHA HE MOXKET 00pPa30BhIBATh BOJIOPOIHBIC CBSI3U
C KJIAaCCUYECKUMHM a30TUCThIMU ocHOBaHusMU (A, T, U, G, C).

3axanmue 1.19.

OHJIOKpPUHHBIE >KeJIe3bl BBIJEISAIOT B KPOBb OMOJOTMYECKH AKTHBHBIE BEIECTBA —
ropMoHbl. C TOKOM KpOBU TOPMOHBI PA3HOCATCS MO OPraHu3My M JOCTUTAIOT
MHOKECTBA PA3JIMYHBIX TKAaHEW, OJHAKO W3MEHSIOT PabOTy TOIBKO OMpEeaeiIEéHHBIX
KJIETOK. YeM MOKXHO OOBSICHUTh N30MPATEIILHOCTD JEHCTBUS TOPMOHOB?

KiteTku, Ha KOTOpbI€ AEHCTBYET TOPMOH, UMEIOT CIIEHHUAIBHBIE PELIENITOPBI.
Bce kneTku opraHum3mMa pearupyroT Ha FOPMOH, OJHAKO B Pa3HOM CTEIEHH,
M03TOMY U3MEHEHHUSI MOTYT ObITh HE3aMETHBI.

KpoBb 10CTaBiiIET TOPMOH TOJIBKO K OMNPEAEIEHHBIM KJIETKaM-MUIICHSM,
MOATOMY JIPYTHE KJIETKU HE BOCIIPUHUMAIOT CUTHAIL

N30upatenbHOCTh OOBICHIETCS TEM, UYTO MOJIEKYJia TOPMOHA AEHCTBYET TOJIBKO
Ha KJIETKU ONpeneNEHHON (pOopMBI U pa3mepa.

3axanmue 1.20.
Ha pucynkax'” A u b cxemaTnunO n3006pakeHbI IPy/IHAS IIOJIOCTh YelIoBeKa 1 quadparma
B JIBYX pa3HbIX (pa3ax JbIXaTeIbHOTO ITUKIIa. BeiOepruTe BepHBI BapHaHT OTBETA.

A. B.
Pucynok A — Bjiox, JuadparmMa cokpaiieHa U Oomyckaercs, 00béM rpyAaHOU
KJICTKH YBEJINYUBACTCS.
Pucynok A — BbII0X, nuadparma paccialiaeHa u omyckaeTcsi, 00bEM rpyJHon
KJIETKU YBEJIMYNBAETCH.
Pucynok b — Bmox, nuadparma cokpaiieHa M omyckaercsi, 00bEM TIpyAaHON
KJIETKA YMEHBIIAETCS.

Pucynok b — Be110X, 1uadparma pacciabiieHa U MOJHUMAETCs, 00bEM TPy HOM
KJIETKU YBEJIUYUBACTCS.

17 https://drive.google.com/drive/u/0/folders/1zZLhk AdbGVdIBVXcItN7 x6HInpS5XFPW
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3ananme 1.21.
Kakoe 3BOIOIIMOHHOE HOBIIECTBO HE CIIOCOOCTBOBAJIO BBHIXOJY PACTEHHI Ha CyIly U
pacupoCTpaHCHUIO 110 3aCYIIIIMBLIM MECTOOOUTaHHSIM?

® HCIIOJIh30BaHNE BOCKOITOAOOHBIX BEIIEeCTB (KyTHHA) HA TTIOBEPXHOCTH MMOOETOB

® pa3BUTHE CIEIHATBHBIX BOJIOMPOBOISAIINX KIETOK BHYTPH MTOOETOB

e COXpaHEHHE MOABWKHBIX CIEPMATO30MIOB, JUISL IEPEMEIIEHUS KOTOPBIX
HEe00X0IMMa BOJIa

e mpuoOpeTeHne BEIIECTB, HEOOXOAUMBIX JJII OJPEBECHEHHS M ONMPOOKOBEHUS
TKaHEH BHYTPHU MMOOETOB

3ananme 1.22.
B skocucrteme syra oOUTalOT TPaBSHUCTBIC PACTEHHUS, KY3HEUUKH, JISTYIIKH, VKU U
XHIIHBIE TTHUIIBI, KOTOPbIE 00pa3yloT MacTOMIIHYIO0 Henb nutanusa. OOmas cyxas
O6romacca mpoayneHToB Ha 3ToM Jyry cocrtaBisger 20 000 xr. Mcrmonp3ysi mpaBmiio
HKOJIOTMYECKON MUPAMUJIBI B YCIOBHOM MOJIENH, T Ha CIEIYIOMIHM TpohUUEeCKHit
ypoBeHb nepexoauT 10 % osHeprum (M OpPONOPUUOHAIBHOW €l Ouomaccsl),
OIpe/ieNIuTe, Kakas Macca BEUIeCTBa (B KI') MOYKET IEPEUTH Ha YPOBEHb KOHCYMEHTOB
III nopsiaka?

e 2000
200
20
2
0,2

Yacrs 2
Bam npensnaraiorcsi TecTOBble 3aJaHHSI C MHOK€CTBEHHBIMH BapHaHTAMH
orBera (or 1 10 5). Bame pemeHre OTHOCHUTEJbHO KAaXKIA0r0 (BLIOOP, BepeH
JAHHbIN BaApPUAHT O0TBETa WJIH HeT) ouleHMBaercs B 2 Oaia. 3a omuboO4HOE
pelieHre BbIYMTaEeTCH 2 0asiia. MUHUMAJIbHOE KOJUYECTBO 0a/UI0B 32 KaK/I0€
3aganue — (0. MakcumanabHbii 6asa — 10.

3aganue 2.1.

MeMOpaHHBIi TPAHCTIOPT HWTPAET OTPOMHYIO POJIb B JKU3HEACITEIHHOCTU KIIETOK.
Jlaxke B mpenenax OJHOTO OpraHM3Ma B KJIETKaX Pa3HBIX TKAaHEW OCOOEHHOCTH
MEMOpaHHOTO  TPAHCIIOPTa  MOTYT  CHUJIBHO  pa3iWyaThCsi W MPUBOAWTH
K QYHKIIMOHATLHOW CIICIIUATH3AINH KJIETOK.

HccnenoBaTenn W3y4Wiad CTPOCHHE IUTa3MaTHUECKOH MeMOpaHBI B DPUTPOLIUMTAX
MbIu. B cocraBe mMeMmOpaHbl OOHApYKWJIM HATPUK-KaJUEBBIM HACOC, KaJTHEBBIM
KaHaJl, TIFOKO3HBIA IEPEHOCUYHK W aKBATIOPUHBI.

OtMeThTe BepHOE(-bI€) yTBEpXKIeHUE(-1) 0 MEeMOpPAaHHOM TPAHCIOPTE U CTPYKTYpe
MEMOpaHBI B SPUTPOIIUTAX.

e [UI0KO3a TpPAHCHOPTHPYETCS HAPYXKY DSPUTPOLMTA YEpe3  TIIFOKO3HBII
IIEPEHOCYHK.
e loHbI HATPUS AKTUBHO BBIKAYMBAIOTCS U3 LIUTO30JIS.
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e Otyactu 3a c4€r pabOThl HATPUK-KATMEBOTO HAacoca 3apsi MIa3MaTHYeCKON
MEeMOpaHbI C IIUTO30JIbHON CTOPOHBI OTPUIIATEILHBIN.

e Boja nepemeniaercs yepe3 akBalopUHbI MO TPAJAUEHTY 3apsija.

o @dopma SPUTPOLIKMTA NOAIEPKUBAETCS AKTUHOBBIMU (hHUTAMEHTaAMHU.

3aganue 2.2.

BoNbIIMHCTBO COBPEMEHHBIX OTPSAJIOB MTUIl OTHOCUTCS K KpynHOU rpyrie Neoaves.
Muorue nuHuuM Neoaves pa3olUIMCh 3a CPABHUTEIBHO KOPOTKHUM MPOMEKYTOK
ABOJIIOIIMOHHOTO BPEMEHH, IMOATOMY YCTAHOBJICHUE POJICTBEHHBIX CBSI3€M MEXKIY
HEKOTOPBIMHU OTPsIIaMU J0JITO OCTABAJIOCh CIIOKHOM 3aauei.

CoxkoJibl U IcTpeObl UMEIOT PSIJT CXOAHBIX MMPHU3HAKOB, CBA3aHHBIX C XUIITHBIM 00pa3omM
xu3an. Ha pucynke'® npencraBieHs! Tpu runoTessl 00 MX POJCTBEHHBIX OTHOIIEHUSAX
C HEKOTOPBIMU APYTUMHU IPYyNIaMU TITHII.

Mvnortesa 1 M'vnoTesa 2 MnoTesa 3
—— Cokonbl Cokonbl Cokonbl
—— HActpebb Monyrau Monyraw
— [lonyraw BopobbuHoobpasHble — fActpebel
—— BopobbuHoo6pasHbie AcTpebbl —— BopobbuHoobpasHble

[Ipu cpaBHEeHUHM OOJBIIOTO KOJMYECTBA MOJIEKYJISIPHBIX IOCIEI0BATEIBLHOCTEH
HCCIIEIOBATENN TOMYUYMIIH CIASAYIOIINE Pe3yIbTaThl:

- COKOJIBI, MOMYyrau U BOPOOBMHOOOpa3HbIe 00pa3yioT OAHY Kiady, B KOTOPYIO HE
BXOJIAAT SICTPEOHI;

- cpeau 3TUX TPEX TPYII MOMyran U BOPOOBHMHOOOpa3Hble UMEIOT OoJiee HEeTaBHETO
o01Iero npeaka APYr ¢ IPYroM, YeM KaxkJaasi U3 HUX C COKOJIaMH.

Bri6epute BepHOE(-bI€) yTBEpKACHUE(-Hs).

o [lonydyeHHBbIE MOJEKYJISPHBIE TAHHBIE JYYIIIE BCETO COOTBETCTBYIOT TUNIOTE3E 2.

e (CornacHO NOJIYYEHHBIM JaHHBIM, TOCIEAHUN OOIIMI MPENOK COKOJIOB U
AcTpeOOB CyIIECTBOBAJ MO3JHEE, YeM MOCIEeIHUN OOIIMUN MPEJOK COKOJIOB U
MOITYTaeB.

e (CXOIHBIC MPHU3HAKHU COKOJIOB M SCTPEOOB, CBSI3aHHBIC C XMIIHBIM 00pazom
’KU3HU, MOTJIM BOBHUKHYTh HE3aBUCUMO B X0J1€ SBOJIIOLUU.

e Ecau cxonaHblil Npy3HaK NPUCYTCTBYET Y COKOJIOB U SICTPEOOB, HO OTCYTCTBYET
y MONYTraeB ¥ BOPOOBLUHOOOPA3HbIX, W3 MPEACTABICHHBIX JIAHHBIX HEJb3sl
OJIHO3HAYHO 3aKIIOYHTh, MPUCYTCTBOBAM JIM 3TOT OPHU3HAK Yy OOILIEro mpeaka
BCEX YETBIPEX TPYMIL.

e Ecmu Oyner oOHapy)XeH HOBBIA BHJ, SIBIAIOIIUKACA CECTPUHCKOM Tpymmoin
BOPOOBMHOOOPA3HBIX, €ro BKIIOUYCHHE B JIEPEBO 00S3aTEILHO W3MEHUT
POJICTBEHHBIE OTHOIICHUS MEXIY YETHIPbMS YK€ MPE/ICTABICHHBIMU IPYIIIAMHU.

18 https://drive.google.com/file/d/1TYPacsGI3 WHIikEuWif tK 5SIgHRNxbAU/view?usp=sharing
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3ananme 2.3.

Emé Yapaps JlapBuH mnpeamonaraji, 4T0 HEKOTOPhIE KaMHeENOMKH'® (Saxifraga)
CIIOCOOHBI JIOBUTh MEJKHUX JKMBOTHBIX, OJHAKO €ro OJKCIEPUMEHTbl HE Jaiu
yoenuTenbHbIX noka3aTenbcTB. CmycTs moutu 150 JeT KuTaiicKue MCCiaeaoBaTenu
M3yYWIM THOETCKUM Bui Saxifraga candelabrum. OHu oOHapy>KWUJIM, YTO pacTeHHUE
MPUBJIEKAET MEIKUX WICHUCTOHOTHUX JIETYYMMHU BEIECTBAMHU, VYAECPKUBAECT HUX
KEJIe3UCTHIMU BOJIOCKAMH M BbIICNAET (PEPMEHTHI, yUaCTBYIOIIUE B NIEpeBapUBAHUU
noObrun. Ilocne ckapMiauBaHUsSI HACEKOMBIX, COAepKalux u30Ton '*N, 3TOT u3oTon
OoOHapyKUBAJICS B TKAHSAX PACTCHHUS.

Oco00EHHO MHTEpPECHO, YTO JIOBYME BOJOCKU PACIOJIOXKEHBI MPEUMYIECTBEHHO Ha
couBetusax. [Ipu 3ToM MenKHe KOMapbI-3BOHIIBI 4acTO NMPUIHUMAIOT K BOJOCKaM, a
KpynHbIE MyXu U TU€nbl, sBisonmecs A(OPEKTUBHBIMA — OMBUIUTEIISIMH,
MPEUMYIIECTBEHHO MOCEUIAIOT LIBETKH.

Kaxkoti(-ue) BbIBOI(-bI) MOXKHO C/AEJIaTh HA OCHOBAaHWU ONMCAHHBIX JAHHBIX?

e [I10TOSAHOCTE MO3BOJSET PACTEHUIO MOJYYATh JIOMOJHHUTEILHBIM a30T, HE

OTKa3bIBasgCh OT (hOTOCHHTE3a KAK OCHOBHOI'O CII0C00a MOJIYYSHHS] OPraHMYEeCKUX
BEILIECTB.

e QOOmapyxenne SN B TKaHIX paCTEHHS MOCJIE CKAPMJIMBAHHUS MEYEHBIX
HACEKOMBIX CBHJIETEJILCTBYET O ITOCTYIIIEHUHU a30Ta M3 JOOBLIYH B PACTEHHE.

e Hanmuume m0BYMX BOJIOCKOB Ha COIBETHUAX HE BIMSICT Ha 3(P(HEKTUBHOCTH
Pa3MHOXKEHHUS PACTCHHS, ITOCKOJbKY HACEKOMBIC BCETJa H30eraroT TaKux
CTPYKTYD.

e Paznnume MeXIy HACEKOMBIMHU-IOObIYEH M D(POEKTHUBHBIMU ONBUINTEISIMUA
MOJKET CHHIKATh KOH(MIMKT MEXY MUTAHUEM M PA3MHOKEHHEM.

19 identification_of carnivory in_the flowering plant saxifraga 1 703.jpg
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e CnocoOHOCTh TpPUBICKATh W IEPEBAPUBATh HACEKOMBIX JOKAa3bIBAET, YTO
IJIOTOSITHOCTh BO3HMKJIA Y KAMHEJIOMOK PaHbIlE, YEM Yy JPYIHMX LBETKOBBIX
pacTEeHUM.

3ananmue 2.4.

Ha pucynke®® npezacrasieHa CTpyKTypHas (opMysa MpyHa3WHA — OPraHMYECcKOro
COEIMHEHMSI, COJEPIKAILETOCS B IUCThSIX, KOPE U KOCTOUKAX YEPEMYXHU OOBIKHOBEHHOM
(Padus avium). IlpyHa3uH OTHOCUTCS K IPyIIE IMAHOT€HHBIX [NINKO3UJIOB.
N3BeCcTHO, YTO NpU MOBPEKIACHUM TKAHEH pacTeHus (Hampumep, NpU MOEAaHHH
JUCTHEB TPABOSAHBIMU JKUBOTHBIMU) TPOUCXOAUT (HEPMEHTATUBHBIN TUAPOIIN3
npyHa3zuHa. KiroueBbIM 3Tarom nocjieyomuX MpoLeccoB SBISIETCA BEICBOOOKICHIE
cuHmiibHOM Kucnotel (HCN). Ona Hapyiaer MmemMOpaHHBIE MPOLIECCHI B MUTOXOH/I-
pUsIX, CBA3aHHBIE C MEPEHOCOM 3JEKTPOHOB M cuUHTE30M AT®, 4TO NpPHUBOIUT
K HEPreTHYECKOMY T'OJIOJIAHUIO KJIETKU U THOEI OpraHu3Ma.

Br16epute Bce BepHbIE YTBEP)KICHUS, KAaCAIOIINUECS SKOJOTHUYECKON pOJIM MPYHA3HHA
U MEXaHU3Ma €ro AeUCTBHUSL.

OH

HO OH

OH

e [IpyHa3suH sBAJE€TCS BTOPUYHBIM META0OJIUTOM UYEPEMYXU W BBINOJHSIET
3aIMTHYIO (OYHKIIHIO IPOTUB (DUTOdAros.

e [lpyHnasun s dekTrBEH MPEUMYIIIECTBEHHO IIPOTHUB dbutodaros,
MCHOJB3YIOIIMX ad3pOOHBINA THII AbIXaHWS, HOCKOJILKY CHHMJIbHAs KHCIJIOTa
MOJABJISIET IIPOLECCHL B MUTOXOHAPHUSIX.

e CuHWIbHAs KHCJIOTA, BBICBOOOXKIAIOMIAACS W3 TIPyHa3WHa, OJIOKHPYET
TPAHCIIOPT TJIOKO3BI 4Yepe3 KIETOYHbIE MeMOpaHbl, 4YTO TPHUBOJIUT K
HapYIICHUIO MTUTAHUS KIETOK.

e [IpyHa3uH — 3TO aNKaIOu, KOTOPBIA HAKAILTMBACTCS HCKIIFOUUTEIILHO B KOPHSIX
4epEéMyXH M HE BCTPEUACTCS B IPYTUX OpPraHax PacTCHHS.

e 3ammTHas (YyHKIHS TpyHAa3WHa OCHOBaHA Ha TOM, YTO OH JIEJIAeT JIUCThS
4epEMyXu HECHhEIOOHBIMH M3-3a TOPHKOTO BKYCa, a OTIICTUICHHE CUHUIIBLHOMN
KHUCJIOTBI SIBJISIETCSI TIOOOYHBIM 3(PHEKTOM, HE BIHSIONIUM HA BBDKUBAEMOCTH
¢buTodaros.

200d395175-8597-434a-82b-318c55fee124.webp
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3ananme 2.5.

Ha rpaduxe’' moxazaHo m3MeHEHHE YUCIEHHOCTH ABYX BUIOB MMKPOOPIaHM3MOB,
pacTymux coBMecTHO. M3BecTHO, uTO R SIBISETCS OrpaHUYHMBAIONIAM PECYPCOM IS
o0ouX BUIOB, €r0 KOJMYECTBO TAKXKe MOKa3aHO. PaccmoTpute rpaduk u BeIOEpUTE
BepHOE(-bI€) YTBEpKICHUE(-Us1).

100 Bug A

//f\\\ // Bun B

50 - ﬁ" /\

Pasmep nonynauum

0 EIU ﬂl(,‘ fjll'.) 8‘0 lUU. :
Bpems, cyTKK
Ornotrenns BUoB A 1 b MO)KHO onmucaTh KaKk KOHKYPEHIIHIO.
Bun A Gosiee mpucnoco0ieH K pOCTy MPpHU MajbIX KoJardecTBax pecypcea R.
Oco6u Buna b ¢pusznueckn mogaBistoT BUI A.
K koHIy HaOMIOACHUS pecypc MepecTaéT OrpaHnIMBaTh POCT 00OUX BUIOB.
ITo rpaduky BUIHO, YTO OpTaHU3M A (GOPMHUPYET CITOPHI TPU HEOIArONPHUATHBIX
YCIIOBHSIX.

3aganue 2.6.

XpslilieBble U KOCTHBIC PBIOBI pa3aUYaroTCs PsAJIOM OCOOCHHOCTEM CTpOeHUs U
¢dbusznonoruu. Beibepute BepHbIC YTBEPKICHUS, XapaKTePU3YIOIITHE PA3TUIUSI MEXKITY
MPEACTAaBUTEIISIMU ITUX TPYIII.

e VYV OOJBIIMHCTBA KOCTHBIX PBIO JkaOepHasi KPLIIIKA II03BOJIIET CO31aBaTh
HAIPaBJEHHLINA TOK BOABL YepE3 JKa0Phl, TOra KaK Y TUIIHYHBIX XPSILIEBBIX PbIO
OTJEJbHBIE )KaOEpHBIE IIETN OTKPBLIBAIOTCS. HAPYKY CAMOCTOSITENILHO.

e [InaBarenbHBIM  IY3bIph  OOJIBIIMHCTBA  KOCTHBIX  PBIO  y4acCTBYET B
PErYINPOBAHUHN IIJIABYYECTH; Y XPSAIIEBBIX PBLIO €ro HET, M MOIEpKaHUIO
IJIABYYECTH Y HUX CIIOCOOCTBYIOT APYrHU€ IPUCIOCOOIECHHUS.

e [‘eTeporiepKaabHBIM XBOCTOBOH IJIaBHUK XapaKTEPEH JIJIS BCEX XPSIIEBBIX PIO
Y HUKOT/Ia HE BCTPEUYAETCS CPEIU KOCTHBIX PHIO.

o [InakommHas denryst XpSIIEBBIX PHIO U KOCTHAS YelTyst OOJBITUHCTBA KOCTHBIX
pBHIO UMEIOT OJMHAKOBOE CTPOCHUE U PA3TUYAIOTCS TOJBKO Pa3MEpPaMHU.

e Jlna XpsIIEBBIX PBIO XapaKTEpHO BHYTPEHHEE OILUIOJAOTBOPEHHE, TOIL[A Kak
CpeIM KOCTHBIX PBIO IITMPOKO PACHPOCTPAHEHO HAPYKHOE OILIOJIOTBOPEHHE.

2! https://drive.google.com/file/d/1 JmHKpILV9IBiUbQxtvD2IvsEcIBxmwCxs/view?usp=sharing
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3ananue 2.7.

AXWUIITIOBO CYXO0XKHWJIHE COCIUHSET TPEXTIIABYIO MBIIIIY TOJEHU C MSATOYHOM KOCTHIO.
CoBpeMeHHbIE HCCIIeI0BaHUs OKA3bIBAIOT, YTO OHO UMEET HEOJHOPOJHOE CTPOCHUE
M BKJIIOYACT TPU My4YKa BOJIOKOH (CyOCYXOXKWIHs), CBSI3AHHBIE COOTBETCTBEHHO
C MEAUAIBHOU I'OJIOBKOW MKPOHOKHOW MBIIIIBI, JJATEPATBHONU IN'OJIOBKOW HKPOHOKHOU
MBIIIIBI U KaMOAJIOBUIHON MBIIIIIEN.

HccnenoBarenu npeuioxKuiiv METOA U3yUYEHUS PACTIONIOKEHUS ITUX ITYYKOB Y )KHBOTO
yenoBeka. Kaxayro u3 TpEX MBI NOOYEPEAHO CTUMYJIMPOBAIU AIEKTPUUECKUM
MMIIYJIbCOM, BBI3bIBAasi €€ COKpallleHWEe, W OJHOBPEMEHHO ¢ moMoup Y3U
PETUCTPUPOBAIM JBUKEHUE PA3HBIX YYACTKOB aXMJUJIOBA CYXOXKHWIIHS HA MONEPEYHOM
cpese.

Ha pucynke*? mokaszaHbl pe3yJbTaThl TAKOTO JKCIIEPMMEHTA Ul OJHOTO YelOBeKa:
YEeM CHUJIBHEE H3MEHWJIOCHh MOJIOKEHUE YYacTKa CYXOXKWIMS MOCJIE CTUMYJISIIANA
onpeneaEHHON MBITIIBI, TEM HHTEHCUBHEE €T0 OKpacka Ha M300paKeHUH.

CTUMYNALMA CTUMYNAUMA CTumMynaums
MeOHansHOW roNOBKW MKPOHOMHOW MbILULbI naTtepanbHOW roNoBKH MKPOHOXHON MbILLULbI KamMbBanoBrMaHOW MblLLLbI

Bri6epute BepHOE(-bI€) yTBEpKACHUE(-Hs).

e Eciu npy CTUMYISIIUYU Pa3HBIX MBI MAaKCUMaJIbHOE ABMYKCHHUE HAOJII01aeTCs
B Pa3HbIX 00JaCTIX MONEPEYHOrO CPE3a, 3TO CBUAECTEIBCTBYET O HEOJAHOPOAHOM
CTPOEHUH aXWIJIOBA CYXOKHJINS.

e O06JacTh MAKCUMAJIBHOIO CMEUIEHHs] PU CTUMYJISIUN MEIUAIbHON TOJOBKU
MKPOHOYXHOM MBIIIIBI MOKHO HCHOJIB30BAaTh JUI OLEHKH DPACHOJIOKEHHUS
CBS3aHHOTO C HEW NYYKA CYXOKHJINS.

e Eciu nocsie CTUMYJIISIIIMN OHOMN MBIIIIIBI HEKOTOPOE CMEIIeHNE Ha0I0AaeTCs U
3a IMpeaesaMu COOTBETCTBYIOLIETO € Iy4Ka, 3TO 00s3aTeIbHO ONpPOBEPraeT
CYILIECTBOBAHME OTACIIBHBIX IIyYKOB B COCTABE CYXOXKHUIIMS.

e UYroObl ONpENeNUTh PACIONOKEHUE OTACIbHBIX IYyYKOB O3THUM METOOM,
IIPEANOYTUTENBHEE CTUMYJIMPOBATh BCE TPHU MBIl OJHOBPEMEHHO, & HE 110
OTJEJIbHOCTH.

e Eciau y naByX Jsojiedl 00JacTv MaKCHMalIbHOIO CMEIIEHUS pacloJiararorcs
HECKOJIbKO TI0-Pa3HOMY, 3TO MOXET ObITh CBS3aHO C WHIAMBUAYAIbHBIMU
0COOEHHOCTSMU BHYTPEHHETO CTPOCHUS aXUIIOBA CYXOKUIIHSL.

22 https://drive.google.com/file/d/1ePqjlIpJkQD-KkraborGhQJoHyrDTacB/view?usp=sharing
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3ananme 2.8.

JIeBy10 pyKy B T€UEHHE HEKOTOPOTO BPEMEHH JAepxaiu B Boje Temneparypou 10 °C,
a mpaByto — B Bojie Temmneparypoi 40 °C, 3arem 00e pykr OJHOBPEMEHHO OITYCTHIIH
B Boay Temriepatypoit 25 °C. HecMOTps Ha OAMHAKOBYIO TEMIIEPATYpPy BOJbI, JIEBOI
pyKe OHa Ka3zajach TEIUION, a mpaBod — mpoxiiaaHoil. Kakue u3 mpuBEAEHHBIX
YTBEPKIAECHUN O TEMIIEPATYPHON YyBCTBUTEIbHOCTH YEJIOBEKA SIBJIAFOTCS BEPHBIMU?

e [Ipu paBHOI Temriepatype pa3ApaKUTENs TEMIEPATYPHOE OIIYILEHUE AOJIKHO
0CTaBaTbCs HEM3MEHHBIM.

e Omynienne TeEMIIEpPATyphl 3aBUCHT KaK OT TEMIEPATYPHl pa3JIipakKUTEIs, TaK U
OT IIPEANICCTBYIONIECTO TEMIIEPATYPHOT'O BO3ICHCTBHSL.

e [Jlocne oxnaxaeHUS UYYBCTBUTEIBHOCTh KOXH K JIIOOBIM TeMIEepaTypHbIM
BO3IEHCTBHUSIM BCETIa MOBBIIIIACTCS.

e [Ipu BO3MEUCTBMM HU3KMX M BBICOKHMX TEMIIEpATYp PELENTOPbl CTAHOBITCA
HEYYBCTBUTEJIBHBIMU K PA3APAKUTEIIO.

e [lpm jmaWTEIbHOM BO3JACHCTBHHM IIOCTOSIHHOM TeMIEpaTyphl XapakTep eé
OLIIYIICHUSI MOYKET CO BpEMEHEM M3MEHSITHCS.

3aganue 2.9.

B nmnepecbixatonmx BoJOEMAX IUIAHETHl ODJMYHIC acTpOOMOJIOTH OOHAPYKUIH
OpraHU3Mbl, COCTOAILME BCETO JIMILIb U3 HECKOJIbKUX KJIETOK. B coOpaHHBIX 00pa3iax
ObLTM HaljeHbl 4 MOP(OJIIOTMYECKH pa3IudHbIX BapuaHTa (A—D Ha pUCYHKE HUXKE)
ATUX OPraHU3MOB, OTIMYAIOUIUXCS MO CJIEAYIOIMUM IpU3HAKaM (CM. PUCYHOK):
HaJan4uio (hOTOPEIENTOpa B TOJIOBHOH KIIETKE, KOJTMYECTBY OCHOBHBIX KJIETOK Tena (3
WK 4), HUTMYWIO TPaHyJ 3aMacHOTO MOJIMcaxapuaa, HATHINIO XBOCTOBOW KIICTKH.

B oxunanum npuObITHS 000pYyI0BaHUS TSI MOJEKYISPHO-TEHETHYECKOTO aHaIHM3a
yY4E€HBIC PENIWIM TIOMBITATHCS BOCCTAHOBHUTH KAPTHUHY HIBOJIIOIMOHHBIX OTHOIICHUN
MEXIy OOHAPYKEHHBIMU «BUAAMI, OCHOBBIBASICH HA MOP(HOIOTMIECKUX TPU3HAKAX.
JU1st 4eTbIpE€X BUAOB OHU MOCTPOMIIM TP Pa3audHbIX JAepeBa (1-3 Ha pUCYHKE HUXKE)
0e3 KOpHs (Tak Kak y4€Hble HE 3HAIOT, KakoBa OblL1a MopdoJiorus o0IIero mpeaka).
Jiist BBIOOpa JTy4IIero jepeBa acTpoOMOJIOrH PEUIWIM BOCIONIb30BATHCS MPUHIUIIOM
MaKCUMaJIbHOW MApCUMOHUU, COTJIACHO KOTOPOMY CTOMUT BBIOpaTh TO JAEPEBO, IS
KOTOPOTO  YMCJIO MPOU3OUICAIINX  ABOJIOMUOHHBIX  COOBITMM  MHUHHUMAJIBHO.
OBOJIIOLIMOHHBIMU  COOBITUSMM OHHM CUUTAIM W3MEHEHHS [EPEUYUCICHHBIX BBIIIE
MOP(OTOTUYECKUX TPUZHAKOB.

Ha pucynke’ Huwke nOpuBenéH npuMep MOACYETA MUHUMAILHOIO — YMCIIA
ABOJTFOITMOHHBIX COOBITHH MIJIs IepeBa U3 TPEX BUIOB (a-C).

23 https://drive.google.com/file/d/1Sgf3J0T7k42KF7g80iK fEqzD73IAOkV Z/view?usp=drive link
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BauMaTenbHO MpoaHaIM3upyUTe IPUMEP U MTOCTPOSHHBIE aCTPOOHOJIOTaMH JEPEBbS U
BBIOEpUTE BepHOE(-bI€) YTBEPKIACHUE(-HS).

e Jlns nepeBa 1 MUHMMAaIBHOE YHCJIO ABOJIOIIMOHHBIX COOBITHI paBHO 4.
Jlng nepeBa 2 MUHMMAJIbLHOE YHCJIO DBOIIOIMOHHBIX COOBITHI paBHO 5.
Jlna nepeBa 3 MUHUMAaJIbHOE YHCIIO SBOTIOIIMOHHBIX COOBITHI PaBHO 5.
Y4éHBIM CIIEIYET BBIOPATh JIEPEBO 3.
Yuéubim crienyer BbIOpaTh 1epeBo 1.
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3aganue 2.10.

V ucelenyeMoro BHAa ApPOMIHBIX COLBETHE IPEACTABISET €000 MmovaTok>?,
OKPYKEHHBIM TOKPBIBAJIOM. B HIKHEM YacTH ITOYaTKa PaCIOIararoTCs MKEHCKUE
LIBETKH, BBILIE — MY>KCKHE; MEXAY HUMHU HAXOJUTCS 30HA CTEPUIIbHBIX [IBETKOB.

[[BeTeHue mpoaoiKaeTcs ABOE CYTOK M MPOXOIUT B /Be ¢a3sbl. IlepBas — jxeHcKast
¢aza. Ppiiblia ®KEHCKUX BETKOB BOCIPUUMYHMBBI K MBUIBIIE, HO MBIIBHUKU MYKCKUX
LIBETKOB €IlI€ 3aKpbIThl. B 310 Bpems temneparypa noyatka Ha 7—10 °C npesbiimaer
TEMIIEPATypy OKPY’KAIOLIETO BO3JyXa, a BBIACICHHUE JIETyYUX BEUIECTB PE3KO
yCHJIMBAETCS. 3anax npuBJIeKaeT *KyKoB-onbUInTeNel. [lonapime BHyTpbh NOKpbIBaJia
HACEKOMbIE HEKOTOpPOE BpeMsl OCTAlOTCS B LIBETOYHOM kamepe. Bropas — myxckas
¢daza. Pouiblia TEpsItOT BOCHIPUUMYMBOCTH, MBUIBHUKH PACKPHIBAIOTCS U OCHINAIOT
KYKOB MbUIbLIONW. CTPYKTYpbl, MPENSTCTBYIOUIUME BBIXOJY HACEKOMBIX, YBAJAIOT, U
KYKH TOKUJAOT couBete. OHM MOTYT TIEepesieTeTb Ha JIPyroe COIBETHE,
HaXOJs1Ieecs B KEHCKOM (hasze.

OcHoOBBIBasiICh Ha ATOM MH(POpMAITH, BEIOEpPUTE BepHOE(-bI€) yTBEPKIACHUE(-Hs).

e 3alBETAHHWE JKEHCKUX W MYKCKUX IIBETKOB B PAa3HbIC CPOKU CHUKAET
BEPOSATHOCTh CAMOOIIBLICHUS.

e [lpuBenéHHoe Ha M300pPAKEHUM APOUTHOE MOKHO OTHECTH K JABYIOMHBIM
pacTeHusIM

e B myxckyro a3y IIBETEHHS COLBETUIO TaK )K€, KaK B JKEHCKYIO (azy, HyKHO
MCTOYaTh MPUBJICKAIOIINN HACEKOMBIX apoMaT

e OJHOMOMEHTHO B TOOYJANWU _ JOJDKHBL _ MPUCYTCTBOBATH  COLIBETHS,
HaXOJsIIMecs B pa3HbIX (azax.

e TepmoreHe3 B MYXKCKyi0 a3y ILBETEHHs He o0s3aTesieH JUlsl YCHEUIHOTO
B3aMMOJICUCTBHS C ONBUIUTEIIEM.

24 https://www.asianflora.com/Araceae/Pseudodracontium-fallax-1.jpg
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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.
Y CTaHOBUTE COOTBETCTBHE MEXKAY JMYMHOYHOU CTAJIUEW M COOTBETCTBYIOLIEH €U
B3POCIIBbIM JKUBOTHBIM.

5

OTBert:

25 https://drive.google.com/file/d/1InNef3 gL 4iySSLMnNTsWL7LfK561belo/view?usp=sharing
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3ananue 3.2.

NHTeHcuBHOCTD (DOTOCHMHTE3a y pACTEHUN W3MEHSETCS B TCUCHHE JTHS U 3aBUCUT HE
TOJIBKO OT OCBEIIEHHOCTH, HO W OT TEMIIEpaTyphl BO37AyXa U O0OECIIEUCHHOCTHU
pacTeHus BOAOM.

Ha rpaduke®® mpeacraBieHbl CyTOYHBIE W3MEHEHHS MHTEHCUBHOCTU (OTOCHHTE3A
y OJTHOTO M TOTO K€ paCTEHUS IIPU Pa3HbIX MOTOAHBIX YCIOBUSAX.

ComnocraBpTe KpuBble 1 -3 ¢ yCIOBUSMH, B KOTOPBIX HaX0AMWIOCh pactenue. K kaxaon
KpUBOH MOAOEPUTE COOTBETCTBYIOIIIEE.

A. Ténnas, macmypHas (o01a4yHas) moroja.

b. ’Kapkas conHeuyHass moroja; BO3AyX CYXOH M JIBUKETCA; IOYBA COIAEPKUT Majo
JOCTYITHOM pacTEHUIO BOJIBI.
B. XKapkas conHeyHas nmorojia; BO3AyX CyXOM M JBUKETCS; MOYBA COJEPKAT MHOIO
JOCTYITHOW PACTEHUIO BOJIBL.
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Y1po [TonaeHsb Beuep
Bpewms cyTOK
YcnoBus A b B
OtBer:

Kpusas 1 3

26 https://studme.org/399301/agropromyshlennost/sovokupnoe_vliyanie vneshnih_faktorov_intensivnost_fotosinteza
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3aganue 3.3.

Ha uzobpaxenusx’’ nox 6yksamu A—E u mupamu 1-6 pecTaBieHbl KOCTU CKENETa
YelloBeKa. YCTaHOBUTE COOTBETCTBHE MEXIY KOCTAMHU, KOTOPbIE HEMOCPEICTBEHHO
COEIUHSIIOTCS APYT C APYTOM.

OTBert:

27 https://drive.google.com/file/d/1sDpvCQWYB6orHxSAgGuzsqY-bUQ8tK 4s/view?usp=sharing
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