BCEPOCCHICKAS OJIMMITUAIA LIKOJIbHUKOB
BMOJIOI'UA. 20262027 yu. 1.
IIKOJIbHBIN DTAIIL. 7 KJIACC
3AJIAHUA
MakcumauabHbIi 0aJ171 32 padoty — 175.

Yacts 1

Ha xaxapiii BOnpoc AaHbl YeTbipe BaApUAHTa OTBeTa. BhiOepure TOIbKO OAUH
NpaBWIbHbIN. MakcuMaJIbHbIN 0aJ1J1 32 KaxIo0e 3a1aHue - 5.

3ananmue 1.1.

buonor Yapne3 [lapBuH u3y4an NOBEIECHHWE M OpPraHbl YYBCTB JOXKIEBBIX YEPBEU.
B 01HOM M3 DKCHEPUMEHTOB OH ITOMECTHJI YEPBEM B TEMHYIO KOMHATYy M BHE3AITHO
HAIpPaBWI HA HUX Y3KUM JIy4 cBeTa OT oHaps. UepBrU MTHOBEHHO CHKAIUCH U YTIOI3IH
B T€Hb, XOTs Yy HUX HeT ria3. Kakum o0pa3om uepBU OTpearupoBaji Ha CBET U Kak
Ha3bIBAETCS TaKasl peakuus?

® C IIOMOUIBIO YCUKOB; 3TO OCO3HAHHOE OETCTBO OT OMACHOCTH

® C TMOMOIIBIO CBETOYYBCTBHTENIHHBIX KJIETOK Ha IOBEPXHOCTH Tela; 3TO
0e3ycnoBHBIN pediiekc

® C MOMOINBIO OPraHOB CIIyXa, CPEarkpoBaBIIMX Ha INETYOK (oHaps; 3TO
UHCTUHKT

® C NOMOIIbIO BHYTPEHHETO CKEIIETa; 3TO YCIOBHBIH pedieKc, KOTOPOMY OHH
HAYYWIIACh

3aganue 1.2.

B nabopatopun MUKpOOMOIOTHM H3y4ald TMHIIEBbIE NOTPEOHOCTH JABYX BHIOB
MHKPOOPraHU3MOB!'.

OOBeKT A momenianu B Karuio BOABI C OakTepusmu. Uepe3 HEKOTOpOE BpeMsl MO
MHKPOCKOIIOM CTajo BUAHO, yTO OOBEKT A 3aXBaThIBAa€T KMBbIEe OaKTEpUU, BHYTPU
ero KJIEeTKH 0Opa3yroTcs MUIIEeBapUTeNIbHbIE BaKyOIld, a Yepe3 HECKOJbKO YacoB Ha
MecTe OaKTepHil OCTaIOTCS TOJIBKO HEelepeBapeHHbIE OCTATKH.

OOmwekT b BeIpamumBanu Ha arape ¢ OTMEpIIMMH OaKkTepuaNbHBIMU KJeTKaMu. Bokpyr
KOJIOHUU TpuOKa 00pa3oBaiach 30Ha MPOCBETICHUS — MUKPOOPTaHU3M BBIIEIHUI BO
BHEIIHIOI cpelny (pepMEeHTbI, KOTOpbIe MOJHOCTHIO Pa3pyLIMIA CTEHKH MEPTBBIX
Oaktepuii, u oOpa3oBaBIIMECS TNMTATEbHbIE BEIECTBA BCACBHIBAJIHCH BCEH
MOBEPXHOCTHIO KileTok O0bekTa b.

OpuH U3 ucciaenoBaTeNnel ckasai, 4To o0a opraHu3Ma — CampoTpodbl, TOTOMY YTO
eIST OHO U TO ke — OakTepuid. Bropoit Bo3pasmi, 4to OObEKT A — XUITHUK, TOTOMY
YTO MOeAaeT KuBble 00beKTHI, a O0BeKT b — campoTpod.

KT0 13 HUX nipaB ¥ noyemy?

T https://disk.yandex.ru/i/rTNxVby-A7sijw
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e [IpaB mepBbId, Tak Kak B OOOMX CIy4yasiXx HCTOYHHUKOM MHUTAHUS CIIyXKaT
OakTepuu, a crnocod yCBOSHUS HE BayKEH JJIs KJIaCCU(PUKALIUU.

e [IpaB BrOpO#, MOTOMY 4TO OOBEKT A MOTJIOIIAET KUBbIE KIIETKH C BHYTPEHHUM
nepeBapuBanueM (roso3oiiHoe mutanue), a O0bekT b BwimensieT pepMeHTHI
HaAPYXKY AJI pa3ioxkeHus: MEPTBOI OpraHuku (canpoTpopHOE MUTAHHE).

e OO06a nempaBsbl, moToMy 4yTo OO0BEKT A — aBTOTPOd (MMEEeT XJIOPOILIacThl), a
O6nbekt b — mapazut (BbieseT GEPMEHTHI, pa3pyIIAIONIUE KICTKH).

e (O0a mpaBbl, MOTOMY YTO CanpoTpodbl MOTYT MUTATHCS KaK *UBBIMHU, TaK U
MEPTBBIMU OPraHU3MaMHU, a XUIHUKU — TOJIBKO KPYITHON T00BIYEH.

3ananme 1.3.

OHbIil HaTypanmucT Ha ypoke OMONOTHM YCIHbIAd NMpo 3KcrmepuMeHT J[xozeda
[Ipuctnu u pemmna npoBepUTh, OyIET JIM BOAA U3 OirKaiiero 0010Ta «MCIIPaBIATHY
BO3/yX, KUCIIOPYCHHBII» ropeHrneM. CHauaza OH 3aXET CBeUY U HAKPBLI €€ KyIOoJIOM,
B pe3yJbTaTe Yero miaMs 4epe3 HEKOTOPOe BpeMs MOTYXJI0. 3aTeM MO KO BMECTE
C IOTYXIIEH CBEUOi OH MOMECTUJI CTaKaH ¢ 00JI0THOM BoAo#. Kymnos cTosi1 HeCKOIBKO
JHEW Ha OCBEUIEHHOM IOJ0KOHHUKE. K cBoeMy BOCTOpry, HaTypaluCT YBHUJEI, YTO
CITyCTsI HECKOJIBKO CYTOK CBE€Ya MOTJIa rOpeTh HeKoTopoe BpeMs. Ha ocHoBanuu 3Toro
HKCIEPUMEHTA MPEANOI0KHUTE, KAKUE OPTaHU3Mbl OOUTAIOT B UCCIIELyeMOM 00JI0TE
HOJIEP’KHUBAIOT CBEUY B FOPSIIEM COCTOSHUU.

JecmunueBsie Bogopociau pona Closterium
Wndy3zopuun poga Paramecium
JIMYUHKH-BETUTEPHI IBYCTBOPYATHIX MOJITFOCKOB

[ ]
[ ]
[ ]
e bypsie Bonopocnu poaa Saccharina
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3apanue 1.4.

CtpoeHue XTyTUKOBOTO anmapara — OANH W3 MPU3HAKOB, KOTOPBIN UCTIOIB3YETCS TIPH
KJIacCU(PUKAUUA DYKAPUOTUYECKUX OPraHu3MOB. J[JI1 HEKOTOPBIX KPYMHBIX TPYII
XapaKTepHBI CIEIYIOIINEe OCOOCHHOCTH:

Apxemnactunel (Archaeplastida): 'y TOJIBWXHBIX KJIETOK KI'YTHKH, €CIM OHHU
MPHUCYTCTBYIOT, OOBIYHO TTIAJKHE W CXOHBI IO CTPOCHHUIO.

Crpamenonunbl  (Stramenopiles): 1y MHOTUX TIOJBIKHBIX —TPEACTaBUTEIICH
XapaKTepHBI JIBa HEOAMHAKOBBIX KTYTHKA: OAWH OOBIYHO HAPaBIIEH BIEPEN M HECET
MHOTOUYHCIICHHBIE BOJIOCKH, IPYTOM UMEET MHOE CTPOCHHE U OOBIYHO TIIAIKUH.
AnbBeonisatel (Alveolata): cTpoeHue KTI'YTUKOBOTO anmapara pa3Hoo0pa3Ho; y MHOTHX
OJTHOKJICTOYHBIX TIPEJICTABUTENICH UMEIOTCS JIBA )KTYTHKA, PACIIOJIOKEHHBIE B PA3HBIX
00po371ax KIETKH.

Ha ¢oTorpaduu’ npeacrapieH HEM3BECTHEIN OQHOKIETOUHBIA OPraHU3M.

Mastigonemes

Anterior
undulipodium

Short
undulipodium

Nuclear
membrane

Nucleus
Plastid
Nucleolus
Thylakoids
Leucosin
vacuole (oil)
Plastid
. endoplasmic
qupelhcular reticulum
microtubules

Ha ocHoBanuu BugumbIx Ha (oTorpaduu ocobeHHOCTEH U MH(POpMALIUK U3 YCIOBUS
OIpeaenTe, K KaKOW Tpynre MOXHO Haubosaee 000CHOBAHHO OTHECTH 3TOT OPTraHU3M.

K apXeruiacTuam

K QJIbBEOJIATAM

K CTPaMEHOITIIaM

OJHO3HAYHO ONPEICNUTh TPYIIy HEBO3MOXHO, MOCKOJIBbKY OCOOEHHOCTH
KTYyTUKOBOTO ammapara He MOTYT HCIOJIb30BaThCcad MPH  KiIacCU(UKALUH
JYKapuoT

2 https://ars.els-cdn.com/content/image/3-s2.0-B9780123736215000027-gr54.ipg
3
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3aganue 1.5.
Bri6epute n3obpakeHne opranusMa’, cnoco6HOro K (POTOCHHTESY.

OT1BeT:

3 https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcTUxwCn2mnvOEOMVW-J 1 66aEqFvj-

g8 1 WYLE3dhkmXwIJXQVbSkUn09Efa8&s=10

https://www.m-sokolov.ru/photo/2018/20180805/IMG_9980.JPG
https://upload.wikimedia.org/wikipedia/commons/f/f0/Hyla02 ST 10.jpg?utm_source=ru.wikipedia.org&utm_campaig
n=index&utm_content=original

https://encrypted-tbn0. gstatic.com/images?q=tbn: ANd9GcS7ESSAhkJun IHTD NzoBpRkwV_BmMXSV-
V56fMLVoDxXE-E0c6gv6LLFdjC&s=10
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3aganue 1.6.

[Tocne cBsI3pIBaHMUS CUTHAIBHON MOJIEKYIIBI C PEIENITOPOM MOXKET 3aITyCKAThCS KaCKal
peaKiuii: O Ha AKTUBUPOBAHHAS MOJICKYJa aKTUBUPYET HECKOJBKO CIEAYIOIIHX,
KaXXJas U3 KOTOPHIX, B CBOIO OYEpPE/b, BO3JECHCTBYET €II€ Ha HECKOJBKO MOJICKYIL.
Kakoe mpeumyIecTBO Takod OpraHu3alM Iepefadyd CUTHAJa HETOCPEACTBEHHO
CJIeIyeT U3 OITMCAaHHOTO MEXaHu3Ma?

Cnalblif mepBOHAYANbHBIM CHUTHAJT MOKET BbI3BATh 3HAYUTEIBHBIN OTBET
KJIETKH.

Knerka moxeTr pa3inyaTe HECKOJIBKO CUTHAJIBHBIX MOJIEKYJI, CBS3bIBAKOIINXCS
C Pa3HbBIMHU pELIENTOPAMH.

KiieTka MOXeT MpeKpaTuTh OTBET MOCHE YAAJEHUS CUTHAIBHOW MOJIEKYJIBI U3
OKPYKarOIIEU CPEIBI.

OauH U TOT )K€ CUTHAJI MOXET BBI3bIBATH PA3HBIE OTBETHI B KJIETKAX Pa3HBIX
THUIOB.

3apanue 1.7.

Ha ¢otorpaduu* mpencraBieHa NOBEPXHOCTh OJHOIO M3 OPraHOB pAaCTEHHMS,
MOJIy4eHHasi ¢ TOMOINBI CKAaHHUPYIOMIETO 3JIEKTPOHHOTO MHKpockoma. OnmHa u3
CTPYKTYP 3aMETHO OTJIUYACTCH OT OKPYIKAIOIINUX KIECTOK ATTHICPMBI.

Kakyro (yHKIHIO BBITIOJHSIOT KJICTKH, 00pa3yIonue 3Ty CTPYKTypy?

HaIMpsAMYI0 PETYIUPYIOT MOCTYIUIEHUE BOJBI U3 ITOYBbI B JTUCThSA
PEeryJIMpyIOT UHTEHCUBHOCTh Ta3000MEHA JINCTA C OKPY KAIOIIEH cpeo
o0ecnevnBaroT MEPEHOC OPraHMUECKUX BEIIECTB OT JIUCTA K KOPHIO
3alUIIAI0T OPTaH OT PAaCTUTEIIBHOSIHBIX HACEKOMBIX

4 https://sciencephotogallery.com/featured/leaf-stomata-arabidopsis-sp-dennis-kunkel-microscopyscience-photo-

library.html?utm_source=chatgpt.com
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3axanue 1.8.
ITepen BaMu 4eThIpe MUKPOGOTOrpaduu’ OPraHoB Pa3MHOKEHHS PA3HBIX PACTEHUIA.
Kaxkas u3 cTpykTyp MpUHAJICKUT IBETKOBOMY PACTCHHIO?

OT1BeT:

5 images

1mages

images
S74LilliumBrowniOvary.jpg
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3ananmue 1.9.

MHorue pacTeHHsi TPONUYECKUX JIECOB® BCTPEYArOTCS IMIIL B ONPEAEIEHHBIX
pPErHOoHAax, U JUIsl BEDKUBAHUS UM HEOOXOIUMBI OY€Hb CHIEITU(UIHBIC YCITIOBUS CPEIBI.
OanuM H3 TPUMEPOB CIYKUT KOo(eWHbll Kamrtan Ramosmania rodriguesii. 3To
pacTeHue — SHIAEMHUK OCTpoBa Poapurec, pacnoyio)K€HHOTO B OTAAJIEHHOM 4YacTH
Nunuiickoro okeaHa; Ha MPOTSHKEHUHM O0JbIed yacT XX BeKa CUUTAIIOCh, YTO OHO
rcuesno ¢ auna 3emid. Oanako B 1979 rony nBeHaAaTUIICTHUN MalIbUYUK 3asIBUIT, YTO
YBUJIEI B IIIKOJIE€ PUCYHOK PACTEHHUS, KOTOPOE PACTET HEMOJANEKy OT €ro Joma Ha
octpoBe. OOpasibl ornpaBuiau B KoposneBckue Oortanmueckue canabl Kbio, U Tam
MOJTBEPANIIN: FOHBIN MIKOJbHUK I€HCTBUTEIBHO 3aHOBO OTKPBUI JABHO CYUTABIIUINACS
YTpady€HHbIM BH[!

PaccMmoTpuTe npeioKeHHbIe B BApUAaHTaX OTBETA BUJIbI PACTEHUN U YKAXKUTE, KAKOE
U3 HUX OTHOCUTCS K TOMY K€ CEMEMCTBY, YTO U KOPEHHBIN KallITaH.
OpueHTUpYHTECh HA CXOJICTBO CTPOEHUS 1IBETKA.

6 https://thumb.wikimedia.org/wikipedia/commons/thumb/1/10/Ramosmania_rodriguesii-IMG_7087.jpg/330px-
Ramosmania_rodriguesii-
IMG_7087.jpg?utm_source=ru.wikipedia.org&utm_campaign=parser&utm_content=thumbnail
https://thumb.wikimedia.org/wikipedia/commons/thumb/4/4d/CoffeeFlowers.JPG/1280px-
CoffeeFlowers.JPG?utm_source=ru.wikipedia.org&utm_campaign=imageinfo&utm_content=thumbnail
https://upload.wikimedia.org/wikipedia/commons/f/f9/Flower_of camellia_sinensis.jpg?utm_source=ru.wikipedia.org
&utm_campaign=imageinfo&utm_content=thumbnail unscaled
https://thumb.wikimedia.org/wikipedia/commons/thumb/6/6a/Lysimachia_nummularia_kz.jpg/1280px-
Lysimachia_nummularia_kz.jpg?utm_source=ru.wikipedia.org&utm_campaign=imageinfo&utm_content=thumbnail
https://thumb.wikimedia.org/wikipedia/commons/thumb/6/62/Epilobium_angustifolium 1-

cheep %285097896280%29.jpg/1280px-Epilobium_angustifolium_1-
eheep_%285097896280%29.jpg?utm_source=ru.wikipedia.org&utm_campaign=imageinfo&utm_content=thumbnail
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o)

JIyroBoii yaii (BepOCHMHUK MOHETYATHIN ) NBan-4ail y3KOJUCTHBIN

OT1BeT:
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3apanme 1.10.

KrneTounslii 6M00T MBITANCS CO3aTh UJUTIOCTPALIUIO AJISl CBOEH CTaThU PO U3yUYCHHE
YIBTPACTPYKTYP YEIOBEUECKUX KIETOK. B OTBET Ha €ro 3anpoc HelpoceTh HapUCcOBaJIa
PUCYHOK’, KOTOPBIH BbI BUAUTE Nepes co00it. Kakyro CTpyKTypy IbITaacs H300pa3uTh
YUYEHBIN?

anepHasi MeMOpana

MeXMEMOpPaHHOE TPOCTPAHCTBO MUTOXOHIPUN
MEXKJIETOYHBII KOHTAKT

LIEPOXOBATHIA dHIOIIA3MATHYECKUM PETUKYIIYM

3axanmue 1.11.

B3pocbie JSrynku JelaT ¢ MOMOIIBI0 Pa3HbIX OPraHOB: JIETKUX, KOXKU, CIM3UCTON
000J104KH pTa. ITH )KUBOTHBIE OOUTAIOT HA CYIII€, HO YYBCTBUTEJIbHBI K ITTUTEILHOMY
MePEChIXaHUI0 BO37yXa U TpyHTa. Eciu JSATymiky MmoMecTHTh B CyXOW AIMMK Oe3
HMCTOYHUKOB BOJIbI, OHA TTOTMOHET Yepe3 KaKOe-TO BPEeMs.

[ToueMy nArymika He MOXKET JIOJTO KUTh 0€3 BOJBI U BIAXKHOTO BO3/1YyXa, B OTJIUYHE
0T, HAIIPUMED, SIIEPULTHI?

e JlArymka nutaeTcs TOJbKO BOAHBIMH KUBOTHBIMHU.

o Jlarymka Ge3 BOJBI IeperpeBaeTcsl.

e VYV JATYHNIKM TOHKas TIPOHHUIIAeMas KOXa, 4Yepe3 KOTOPYIO IIPOUCXOIUT
ra3o00MeH ¥ WHTEHCUBHO HCIIAPSETCS BOJA, MOITOMY B CYXOM BO3IyXe
KUBOTHOE OBICTPO 00E3BOKUBACTCA.

e JlArymika — X0JIOTHOKPOBHOE KUBOTHOE.

7 https://disk.vandex.ru/i/hLehO1w19Frvlw
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3aganmne 1.12.

MHOFI/IG HpeI[CTaBI/ITeJII/I pa3J'II/I‘-IHBIX OTpHI[OB HAaCCKOMBIX HC3aBUCUMO z[pyr oT J:[pyra
npuoOpenu JTUYMHOK, >KUBYIIUX B BOJHOU cpene. B pesynpTaTe HE3aBHCHUMOTO
ITOSABJICHUA UX IMUUHKHU UMCHOT paSHbIe HpI/ICHOCO6J'IeHI/I$[ JJIs1 )KU3HU B BOI[HOI71 cpez[e.
JIJIst TMIMHOK KaKOro HACEKOMOTO HE XapaKTepHO HaIn4ue 1madep?

Pyuelinuk 60biio (OTpsii py4eHHUKH);
[Tonénka 0ObIKHOBEHHAS (0TS MOAEHKH);
Crpenka-neByiika (OTpsii CTPEKO3bl);
Komap-nuckyH (0Tpsii IBYKpBLUIbIE).

3aganue 1.13.
Kakoii M3 TIpeACTaBIEHHBIX TIpUOOB® B  OIATONPHUATHBIX YCJIOBUSAX OOBIYHO
pPa3MHOKaeTCsl BEreTaTUBHO TTOYKOBAaHUEM?

8 hitps://optim.tildacdn.net/tild3435-3036-4436-a561-363134393936/-/format/webp/ Tuber_Uncinatum.jpg.webp
https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcRMal FwZS9kPqVAxqyRpXkfxS8-

pvATsPxArlve GGm1AwICYyCltBan88&s=10

https://encrypted-

tbn0.gstatic.com/images?q=tbn:ANd9GcSNtpGyCOCOpDDQiFjjvAX3LZk6tlrDIhESjjyE 1NSxvOtCGgzpJ0lwzM&s=10
https://ir.ozone.ru/s3/multimedia-t/c1000/6809947265.ipg

10



Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3apanue 1.14.

Ha pucynke’ mpencraBieHa OJHOKIETOYHAS MOPCKas BOIOPOCIb, KIETKa KOTOPOH
MOKPHITAa MHOTOYHUCJIECHHBIMU OKPYTJIbIMU IUIacTUHKaMu. [locine oTMupanus 3TuUX
OpraHU3MOB MX CKEJIETHBIE AJIEMEHTHl HAKAIUIMBAIOTCSA HA JIHE OKE€aHAa U YYaCTBYIOT
B (OPMHUPOBAHUHU MOIIHBIX OTJIOKEHUN OCAJOUYHBIX MOPOJ. M3 KaKoro XuMH4ecKoro
BEILIECTBA TPEUMYIIIECTBEHHO COCTOAT IUIACTUHKU, IMTOKPHIBAIOITNE KIIETKY?

e I3 XxuTHMHA — OPraHUYECKOro TMOJUCcaxapuaa, BXOASIIETO B COCTaB MOKPOBOB
HACEKOMBIX M PAaKOOOPa3HBIX.

e U3 xapbonara kampmms (CaCOs) — mMmHepana, oOpa3yromiero pakOBUHBI
MOJITIOCKOB M KOPAJIIOBBIE PUPBHI.

e U3 kpemuezéma (SiO:2) — BemiecTBa, M3 KOTOPOrO MOCTPOCHBI MAHIUPHU
JIMAaTOMOBBIX BOJIOPOCIIEH U CKEJIEThI PAJUOISPUIL.
e I3 wmemmono3bl — YINEBOAA, SIBISAIOLIETOCS OCHOBHBIM ~KOMITOHEHTOM

KJICTOYHBIX CTCHOK BBICIIIHNX paCTeHHﬁ.

9 https://disk.vandex.ru/i/bBPi9EvOZh6vvQ
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3aganmue 1.15.

Kopx KrioBre mnpenmonaran, 9TO B HCTOPUH 3E€MJIM TPOUCXOIUIU KPYITHBIE
KatacTpodbl, BO BpeMsi KOTOPBIX MHOTHE OpraHu3Mbl Beimupaid. [locie katactpod
OCBOOOJMBIIIMECS] TEPPUTOPUM 3aCESUTMCHh BUAAMH, TPUIIEAINIAMH €3 JPYTUX
obOnactedi. Kakoe W3 COBpEMEHHBIX HAy4YHBIX MPEACTABICHUN HEIb3sI OOBSICHUTH
B paMKax TaKoTo B3Tjsia?

e Ha OI[HOﬁ TEPPUTOPHUN HCKOIIACMBIC OCTATKH OPraHM3MOB Pa3HBIX BO3PACTOB
MOT'YT CAUJIBHO pa3jin4aTbCs.

e lI3MmeHeHHe YCHOBHP'I CpCabl MOXKCT IMPHUBOANTL K COKPAIICHUIO YUCJICHHOCTHU
OJHHUX BHJOB MU CO31aBaTb 6J'IaFOHpI/I$ITHBIe YCIIOBUA UIA JPYTUX.

L COBpeMeHHBIC BUJABI MOT'YT IIPOHUCXOAUTH OT CYIICCTBOBABIINX PAHCC BUJOB U
HN3MCHATHCA Ha NPOTAKCHUHA MHOT'HX ITOKOJICHUM.

e [‘eorpaduyeckoe pacmpocTpaHEHHWE OPraHU3MOB MOMKET HU3MEHSTHCS IpHU
W3MEHEHUH KJIMMaTa ¥ TPAHUI] TTOAXOISIINX I HUX MECTOOOUTaHUH.

12
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Yactp 2
Bam mnpensaraiorcs TecTOBbIEe 3aJaHMSl ¢ MHOKE€CTBEHHBIMH BapHAHTAMM
orBera (or 1 10 5). Bamie pemeHre OTHOCHUTEJbHO KAaXKA0T0 (BLIOOP, BepeH
JAHHbIN BaApPUAHT O0TBETa WJIH HeT) ouleHMBaerTcs B 2 Oasia. 3a omuboO4HOE
pelieHre BbIYMTaEeTCH 2 0asia. MUHUMAJIbHOE KOJUYECTBO 0a/UI0B 32 KaKI0€
3aganue — 0. MakcumaabHbIi 0aa — 10.

3aganue 2.1.

B nernee BpeMs IIKOJBHHUKM pEIMIM IIPOBECTH OKCrepuMeHT. Ha uyepnmaxe
JEPEBEHCKOT0 JIOMa, PACHOJIOKEHHOTO PAIOM C IIUPOKOJUCTBEHHBIM JIECOM, OKOJIO
OTKPBITOTO OKHAa B CYyXOM MECTE Pa3MECTUJIM MPEAMETHOE CTEKJIO ¢ HAaHECEHHBIM Ha
Hero rhuiepuHoM. Yepe3 JBe HEAETHM OHU PACCMOTPENM IMOJYYEHHOE CTEKIIO
C TIOMOIILIO CBETOBOIO MMKPOCKOIIA U 3apMCOBAIM Npenapar, pucyHok'’ npusenén
Hke. OTMEThTE BepHOE(-bI€) yTBEpKAeHUE(-1s1) 00 ITUX 00BEKTaX.

B

; '1’ <N
11 TR

a9

k:-ﬁj
B npenapare 3a BpeMs 9KCIIEPUMEHTA Pa3MHOXKWIMCH JUATOMOBBIE BOJLOPOCIIH.
OTO CTPYKTYPBI, CIOCOOHBIE K AKTUBHOMY MEPEABIKECHHUIO.

310 cTpyKTYpbl [IOKPBITOCEMEHHBIX PACTEHU.

I[aHHBIC 00BEKTHI COACPIKAT raliJIONaAHbIC Aapa.

Buemnsist 0005104Ka H300paKEHHBIX HA PUCYHKE CTPYKTYP UMEET HEKIJIETOUHOE
CTPOEHUE.

10" https:/drive.google.com/file/d/1v2zhPfL.9cIXtUPQS5-RW86wiy-e _X27d/view?usp=sharing
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3aganue 2.2.

BoNbIIMHCTBO COBPEMEHHBIX BHJIOB MTHUI] OTHOCUTCS K Kiaae Neoaves, BXoasen
B cOCTaB HOBOHEOHBIX NTHI] (Neognathae). MHorne nmuaun Neoaves BO3HUKIN 3a
CPaBHUTEJIIBHO KOPOTKHA MPOMEXKYTOK HBOJIOIMOHHOTO BPEMEHHU, IO3TOMY
YCTaHOBJICHUE POJCTBEHHBIX CBS3€M MEXKIy HEKOTOPBIMH OTPSJaMH OKa3aJloCh
CIIO)KHOU 3amadeit. JIns peKOHCTPYKIMU WX (PUIOTCHHHM YYEHBIE MCIOJIB3YIOT Kak
MOPGOIOTHYECKUE TPU3HAKHU, TaK U CPABHEHNUE MOJICKYJISIPHBIX TaHHBIX.

Ha pucynke!! mpencraBineHsl Tpy I'MIOTE3bI O POACTBEHHBIX OTHOIICHUSAX MEXKITY
HEKOTOPBIMH TPYIIIIaMH ITHII.

MmnoTtesa 1 M'Mnortesa 2 M'mnotesa 3

—— Cokonel Cokonbl —— Cokonel

—— HActpebbl Monyrau —— lonyran

— [onyraun BopobbvHoobpasHbie —— fAcTpebb

—— BopobbuHoobpasHsle Actpebbl —— BopobbrHoobpasHsie

CoBpeMeHHbIE MOJIEKYJISIPHBIE TAHHBIE JIYYIllE COOTBETCTBYIOT THUIIOTE3E 2.
Bri6epute BepHOE(-bI€) yTBEpKACHUE(-Hs).

CXOJICTBO COKOJIOB M SICTPEOOB MOXET OBITh PE3yJbTaTOM HE3aBHCHUMOTO
BO3HHUKHOBEHUS CXOTHBIX MPHUCIIOCOOJICHUH K XHIIHOMY 00pa3y KU3HHU.
CoracHo runoTe3e 2, COKOJIbI OJIMXKE K TOMyrasiM U BOPOOLUHOOOPa3HbIM, YeM
K sicTpeOam.

['mrore3a 2 mpexdnosiaraeT, 4TO COBPEMEHHBIC IIONyrad IPOU30LUIA OT
COBPEMEHHBIX COKOJIOB.

Eciiu Ob1 HOBBIH aHATU3 MTOKA3aJ1, YTO COKOJIBI U ICTPEOBI 00pa3yroT OAHY Kiamry,
TAKOM Pe3yJIbTAaT JIydIlle COOTBETCTBOBAJ ObI TUIIOTE3E 1, YeM rumoTese 2.
[TockoIBbKY COKOJIBI U ICTPEObI UMEIOT CXO/IHBIC KPIOYKOBATHIC KITFOBBI M KOT'TH,
9TH MPU3HAKU JOKA3BIBAIOT UX Oosee OJIM3KOe POJCTBO APYT C IPYTrOM, YEM C
JAPYTHMH TIPEJICTABJICHHBIMU TPYIIIAMHU.

1 https://drive.google.com/file/d/1TYPacsGI3 WHIikEuWif 1tK 5SIeHRNxbAU/view?usp=sharing
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3aganme 2.3.

Bananodopel'> — HEOOBIYHBIE TPONMUYECKUE PACTEHUSA-NIAPA3UTHI, JMIIEHHBIE
xyopodmwma. OHM MOTy4YarOT HEOOXOAUMBIC ISl JKM3HU BEIIECTBA OT PACTEHUN-
X0351€B M 00pa3yl0T MHOTOYHUCIICHHBIC MEJKHE IUIOMbI, COOpaHHBIE B IIJIOTHBIE
COILIOHSL.

. ' ~— it~ )
VY HecKOJbKUX BHIOB OanaHodop COIIOAUS Pa3INYaloTCs MO BHEUIHEMY BHUAY H
3amaxy. ¥ OJHUX OHH SIPKO OKpAIICHBI, y IPYTUX UMEIOT HENPUMETHYIO OKPACKy H
3arax, HAMOMUHAIOMIUN TPOXKU. Kpome Toro, y HEKOTOPBIX BUAOB OT/ACIBHBIE TUIO B
JIETKO OTIEJISIIOTCSI OT COIUTOMSI, TOT/Ia KaK y JPYTUX YACPKUBAIOTCS 3HAYUTEILHO
npoYHee.

Kakue BBIBOJBI O BOBMOXKHBIX CIIOCO0AX PacHpOCTpPaHEHHs IUIOJJOB MOXHO CHETATh,
HE MPOBO/ISI HEMOCPEACTBEHHBIX HAOIOICHUH 32 KUBOTHBIMHU?

e SIpko OKpalleHHbIE COIJIOAUS C OOJNBIIEH BEPOSTHOCTHIO MOTYT NMPHUBIEKATH
KUBOTHBIX, OPUECHTUPYIOIIMNXCS IPEUMYILECTBEHHO C IIOMOLIBIO 3PEHUS.

e 3anax COIUIOJAUS UMEET 3HAYEHHUE TOJIBKO JIJISl ONBUIEHUS U HE MOKET BIIUATH Ha
pacnpocTpaHeHue IUI00B.

e [IpoyHoe npuKpenjeHUe IUJIOJ0B K COIUIOJUIO BCErJa CIOCOOCTBYET HX
pacnpoOCTPAHEHUIO KUBOTHBIMH, MOCKOJIbKY TOJIBKO OHU CIOCOOHBI, 3aTPAaTHB
YCUIIUS, OTACIUTD COIUIOANE OT PACTEHUS.

e Ecin comionus UMET HENPUMETHYIO OKPAcKy, UX paclpOCTPaHEHHE BCEraa
MPOUCXOAUT 6€3 yuacTHsl )KUBOTHBIX.

e Paznuuus B OKpacke, 3amaxe ¥ MPOYHOCTH MPUKPEIUICHUS TJI0I0B MOTYT OBITh
CBSI3aHBI C UCIIOJIb30BAHUEM Pa3HbIX PACIIPOCTPAHUTENICH.

12 https://minio.nplus].ru/app-images/744071/63d01b1708227 img_tablet.jpg
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3apanue 2.4.

Ha pucynke nzo0paxeHsl 4eTbIpe opraHu3ma, ooo3HaueHHble nudpamu 1, 2, 3 u 4.
Bribepute Bce BepHbIE YTBEPKACHUS 00 3BOJIOLMOHHBIX OCOOCHHOCTSAX 3TUX TPy
pacTeHUU.

Bce yeTbipe opranusma SBISIOTCS BBICIIMMH CIHOPOBBIMU PACTEHUSIMH U IS
MOJIOBOT'O TPOIIecca HYKAAI0TCS B KaeJIbHO-KUIKON BOJIE.

VY opranu3zmMoB 2, 3 u 4 UMEIOTCS HACTOSIIME KOPHU M XOPOIIO Pa3BUTHIE
MPOBOJSAIINE TKAHU, TOT/Ia KaK y Opranu3Ma | KopHel Her.

VY Bcex 4eThIpEX OpPraHU3MOB B KM3HEHHOM IMKJE Mpeobiamaer Oecrosoe
nokoJieHue (crmopoduT) HaJl MOJIOBBIM (TaMeTO(PUTOM).

Opranuzmbl 2—4 — COCYIUCTBIE PACTEHUS, & OPraHu3M 1 — HECOCYIUCTOE.

VY opranu3zma 1 rameToQuUT NpeACTaBICH CIOEBUIIEM, HE pPa3lelIEHHBIM Ha
HACTOAIIUE CTE0ENb U JUCThSI, U JOMUHUPYET B )KU3HEHHOM ITHKIIE.

3ananme 2.5.
[IIKONBHUKM M3ydAIM SKOCUCTEMY CMEIIAHHOTO JIECAa W BIIMSIHUE YEJIOBEKAa Ha HeEE.
Kakwue n3 nepeunciaeHHbIX (PaKTOPOB OTHOCSITCS K aHTPOIMOT€HHBIM (DakTOpam cpeibl?

BeceHHee n0J10BO/IbE U 3aTOIJIEHUE HU3HH JIeca.

BripyOKa cTapbIX AepeBbeB JUIsl IPOKIIAJKN TPOCEKH.
[IpoBeneHue exxeroJHOM OCEHHEH 0XOThl Ha KaOaHOB.
[ToBbIlIEHNE BIIa)KHOCTH BO3yXa MOCIIE 3aTSHKHBIX JTOKACH.
3arpsi3HEHUE JIECHOTO pyubsl OBITOBBIMHM OTXO/IaMU OT TypOa3bl.
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3ananme 2.6.

Kapn Béze u ero kosuteru, cpaBHUBas MocieoBaTeIbHOCTH reHa pudocomuorr PHK
Pa3HBIX OPraHU3MOB, IPEUIOKUIIN PA3AEIATh KIIETOYHBIE OPraHU3Mbl HA TPU JOMEHA:!
Bakrepun, Apxen u Dykapuotsl. Ha pucynke'® mpejicraBieHo ynpoiiénHoe apeso,
OTpax<arolllee pOJCTBEHHBIE CBS3M MEXKIY dTUMHU IpynnaMu. Beibepure BepHOe(-bIe)
yTBEpXKIEeHUE(-Us1), COOTBETCTBYIOUIEE(-M€  MPEACTABICHHBIM  3BOJIIOIIMOHHBIM
OTHOILLICHUSIM.

BakTtepuu Apxeu JYyKapuoThl

Mpam- . "
Cnupoxetbl ponowu- Chloroflexi OHTaMEBbl ChuzeBukyn YXUBOTHBLIE

TeénbHble
baKkTepum

Methanosarcina FpnbsbI

Methanobacterium | rano6axrepuu

MpoTeo6akTepum PacreHus

Methanococcus

Thermococcus
celer
Thermoproteus
Pyrodicticum

LUwaHobaktepumn WHdrysopun

Planctomyces

XryTukoBble

Bacteroides
Cytophaga

TpuxomoHagbi

Mukpocnopuguun

Thermotoga

Aquifex AvnnomoHagbi

e Bce coBpeMeHHbIE KIETOUHbIE OPTaHU3MbI UMEIOT OOIIETO MPeKa.

e Apxeun u Oakrepuu 0Opa3ylOT OAHY ONMKAWIIYI0 POJCTBEHHYIO TPYIINY,
MOCKOJIbKY KJIETKH 00€UX TPy HE UMEIOT O(POPMIICHHOTO SApa.

e DyKapHOThl HMEIOT Oojee OJM3KOrO OOIIero Mpeaka ¢ apxesiMHu, YeM
¢ OakTepUsIMHU.

e OrcyrcTtBUe O(GOPMIICHHOTO s1pa y OakTepuil M apXxed O3HA4yaeT, YyTo ITH
IPYIIIBI TPOU3OILIH APYT OT APYra HE3aBUCUMO OT SYKApPHOT.

e Paznmuuus Mexay OakTepusMHU, apXesiMHU U 9yKapuOTaMH HAKaIUIMBAJIMCh B X0
UX HE3aBHCHUMOW OHBOJIOIUHM TIOCIE PACXOXKACHUS COOTBETCTBYIOIIUX
ABOJIIOLIMOHHBIX JTUHUU.

13 Jangru-3840px-Phylogenetic_tree.svg.png
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN dTam. 7 KJ1acce

3aganue 2.7.
Bri6epute nzobpakeHus'* MeMOPaHHBIX OPraHOUIOB.

14 https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcSJh0-

OR4XUS n opilptPImPULkBZBwY 6sbXJhf7xmyDztCrQ70SIOQI&s=10

https://encrypted-

tbn0.gstatic.com/images?q=tbn: ANd9GcTEKJUOBxHUYa5vPqlmjJVzQarEfpnetnBzabBOwWX9C3F8GyXIvB3Ap78c
&s=10

https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcSb76bRrHUUu7FalnCYxXxR 1 WCx{f0- 4NGtVj440nOGlt-
uPpjOHxK5fHgxo&s=10
https://knowablemagazine.org/docserver/fulltext/10.1146/knowable-053118-072701/p-centrioles-trichonympha-em.jpg
https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcQ6iQ97-gyHtcQnFOinnMf-kevA-

WUEjwSZpDylW3GtnQvottK329D7LtA &s=10
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3ananue 2.8.

[lokonannas nuana'®> — pacTeHre ¢ KPYIHBIMM IUIOAAMHM, HATIONHEHHLIMU CEMEHAMH,
Y BOCXHTHTEIBHBIM IIOKOJAAHBIM apoMaTtoM. HecMoTpst Ha Ha3BaHue, 3Ta JUaHA HE
UCTIONB3YeTCs JIJIsi MPOU3BOJICTBA IIOKONAAa; caM IIOKOJAJ MOJYy4aroT U3 IUI0JIOB
JiepeBa Kakao.

CBouM 0OMaHYMBBIM Ha3BaHUEM pACTEHUE 0053aHO CIAJAKOMY apoMaTy (HUOJIETOBBIX
I[BETKOB, KOTOPBII CPaBHUBAIOT C 3allaXxoOM IIOKOJIA/la, BAHWJIM U JaKe€ MYCKaTHOTO
opexa.

Ponuna mokonagHoi nuanel — BocTrouHas A3swus, oAHAaKO €€ BBIPAIMBAIOT Kak
JIEKOpPaTUBHOE pPAaCTEHHWE BO MHOTHUX PETMOHAX MHpa C yMEPEeHHbIM KimMaroMm. Ha
KapTe HIDKE TOKA3aHO pacIpe/ielieHne TOYeK — MECT OOHapyKeHHS pacTEHUsS B
JTUKOPACTYIIEM W KyJIbTUBHPYEMOM COCTOSHUMU.

DKCTPAKThI 3TOTO PACTEHHUS UCCIEAYIOTCS KaK MOTEHIIMAIbHOE CPEJICTBO JJIs JICUCHHUSI
nuabera, O)KUpEeHUs U 3a00JIeBaHUI TTOYEK.

[okonaaHast JMaHa TpeACTaBIsieT cOOOM JPEBOBUAHOE BbBIOIIEECS pacTeHHE,
crocoOHoe Aocturath 12 MeTpoB B BbICOTY. OBasIbHbIE JIMCTOUKH, 3€JIEHBIE CBEPXY U
CUHE-3eJIEHbIE CHM3Y, PAcTyT TpyINIaMH IO MATh IITYK Ha uepenioykax. l[BeTku
coOpaHbl B JJIMHHBIE CBUCAIOIIME COIBETUS M UMEIOT TPU MSCHUCTBIX YallleTUCTUKA
P030BO-(DHOJIETOBOIO IIBETA.

B516ep1/ITe BepHoe( bIC) yTBGp)KI[eHI/Ie( usl) O IIOKOJAJIHOM JIMaHe, OCHOBBIBASICh Ha
NPHUBEAEHHON B YCIOBUY MH(GOPMAIIMK U HA BAaIlTUX OMOJIOTUYECKUX 3HAHUSAX.

15 https://images.squarespace-cdn.com/content/v1/5349¢238e4b0bbdac301dbb0/82f71€00-6046-4395-a173-
116918412d40/ADAM+ROBINSON+DESIGN+Plant+of+The+Month+34.ipg
https://www.haeberli-beeren.ch/wp-content/uploads/2024/11/Akebia.jpg

Kapra co ctpanumsr - https://www.gbif.org/taxon/BDYW
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[IIkonpHBIN dTam. 7 KJ1acce
e [lnoxa mokonagHOM JMaHbl BCKPHIBAECTCS CTBOPKAMM.
e [llokosagHas nuana — ABYJIOMHOE PACTEHHUE.
e Cynda no kapre pacupeaeiaeHus] HaX040K PacTeHUs, OHO UMEET €CTECTBEHHbIN
Pa30pBaHHBIN TUN apeaa.
e [llokonagHas JiMaHa OMBLISAETCS BETPOM.
e CyId no TEKCTOBOMY OIMCAHUIO, Y ATOI0 PACTCHUS CIIOKHBIC JTUCTHSI.

Yacts 3

3a KkaKmoe BepHOe COOTHeceHHMe Hauvuciasercs 2 Oamna. MuHUMAaJIbHOE
KOJIMYEeCTBO 02J1JI0B 32 Kakaoe 3axanue — 0.

3ananme 3.1.

Ha ¢ororpadguax'® A-E mnpencraBneHsl yOekHIa WM THE3JO0BBIC IIOCTPOMKH
Pa3TUYHBIX )KUBOTHBIX. Y CTAHOBUTE COOTBETCTBUE MEXKTY YKUBOTHBIM M XapaKTEPHBIM
IUISL HETO COOPYKEHHEM.

1) ©606p
2) pAaren
3) xpor
4) Oenka
5) Oapcyk

6) JepeBeHCKas JIacTouKa

OT1BeT:

16 https://drive.google.com/file/d/1 AphxJwnSxlaJKx Ybe3Eal 1 X Tjonx2kdr/view?usp=sharing
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Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IIkonpHBIN 3TAM. 7 KJIacc

3aganue 3.2.

[lonepeunsiii cpe3 nuCTa MO3BOJIAET YBUIETh OCOOCHHOCTHM €ro BHYTPEHHETO
ctpoenusa. OHU POPMUPYIOTCS HE CIIyHaHO: CTPOEHHUE JIUCTA CBSA3AHO C YCIOBUSIMH,
B KOTOPBIX JKUBET pacTEHUE.

Paccmorpute vethipe mMukpodororpaduu'’ monepednsix cpe3oB nuctheB (A-IT) u
COMOCTaBbTE KAXIYI0 M3 HUX C HamboJjee BEPOATHBIMU YCIOBUSIMU OOUTAHUS
pacTeHusl.

MuxkpodoTorpadus nucta pacTeHUs

17 https://asset.library.wisc.edu/1711.dl/YIBC7TEGCDKZT86/M/h1380-9498a.ipg

https://ars.els-cdn.com/content/image/1-s2.0-S0304377022001243-mmc5.jpg
https://0.quizlet.com/thc2HEIxBelemaeOIMG-WQ_b.jpg
https://upload.wikimedia.org/wikipedia/commons/b/b7/Angiosperm_Morphology The Mesophytic Dicotyledonous L
eaf of Ligustrum (36845190976).jpg?utm_ source=commons.wikimedia.org&utm_campaign=index&utm_content=ori

ginal
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[IIkonpHBIN 3TAM. 7 KJIacc

YcnoBus npon3pacTaHus:
1. pacreHue mpou3pacTaeT B yCIOBUSAX YMEPEHHOTO YBIIA)KHEHHUS

2. pacTeHue mnpou3pacTtact B CYXOM KIIHMMAre C U30BITKOM COJIHIIa, rac BOAa
AOCTYIIHA B HEOOJILIIIOM KOJHUYECTBE

3. pacTeHue MOCTOSIHHO MOTPY>KEHO B BOY

4. pacTeHHWe Mpou3pacTaeT B BOJIE, HO JMUCThS HE MOrPYXKEHbI, a IUIABAIOT Ha
MMOBEPXHOCTHU

OTBert:

Mukpodgororpadus

YcioBus NPOU3PACTAHUA
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BCEPOCCHICKAS OJIMMITUAIA LIKOJIbHUKOB
BMOJIOI'UA. 20262027 yu. 1.
IIKOJIbHBIN DTAIIL. 7 KJIACC
3AJJAHMA, OTBETBI U KPUTEPUN OLIEHMBAHMA
MakcumauabHbIi 0aJ171 32 padoty — 175.

Yacts 1

Ha xaapiii BOnpoc AaHbl YeTbipe BapUAHTa OTBeTa. BhiOepure TOIbKO OAMH
npaBUIbHBbIA. MakcHMMaJbHbIN 02171 32 KasKa0e 3a1aHue - S.

3ananmue 1.1.

buonor Yapne3 [lapBuH u3y4an NOBEIECHHWE M OpPraHbl YYBCTB JOXKIEBBIX YEPBEU.
B 01HOM M3 DKCHEPUMEHTOB OH ITOMECTHJI YEPBEM B TEMHYIO KOMHATYy M BHE3AITHO
HAIpPaBWI HA HUX Y3KUM JIy4 cBeTa OT oHaps. UepBrU MTHOBEHHO CHKAIUCH U YTIOI3IH
B T€Hb, XOTs Yy HUX HeT ria3. Kakum o0pa3om uepBU OTpearupoBaji Ha CBET U Kak
Ha3bIBAETCS TaKasl peakuus?

® C IIOMOIIBIO YCHKOB; 3TO OCO3HAHHOE OErCTBO OT OMACHOCTH

¢ C IIOMOIIBK CBETOYYBCTBUTEIBHBIX KJIETOK Ha ITOBEPXHOCTH T, DTO
0€e3yCIOBHBIN pediIeKe

® C IOMOIIBI0O OPraHOB CJIyXa, CPEarnpoBaBIIMX HA IWIETYOK (OHAPS; ITO
MHCTUHKT

® C IIOMOIIBIO BHYTPEHHEIO CKeJieTa; 3TO YCIOBHBIA peduiekc, KOTOPOMY OHHU
HAY4IHIIACH

3aganue 1.2.

B nabopatopun MUKpOOMOIOTHM H3y4ald TMHIIEBbIE NOTPEOHOCTH JABYX BHIOB
MHKPOOPraHU3MOB!'.

OOBeKT A momenianu B Karuio BOABI C OakTepusmu. Uepe3 HEKOTOpOE BpeMsl MO
MHKPOCKOIIOM CTajo BUAHO, yTO OOBEKT A 3aXBaThIBAa€T KMBbIEe OaKTEpUU, BHYTPU
ero KJIEeTKH 0Opa3yroTcs MUIIEeBapUTeNIbHbIE BaKyOIld, a Yepe3 HECKOJbKO YacoB Ha
MecTe OaKTepHil OCTaIOTCS TOJIBKO HEelepeBapeHHbIE OCTATKH.

OOmwekT b BeIpamumBanu Ha arape ¢ OTMEpIIMMH OaKkTepuaNbHBIMU KJeTKaMu. Bokpyr
KOJIOHUU TpuOKa 00pa3oBaiach 30Ha MPOCBETICHUS — MUKPOOPTaHU3M BBIIEIHUI BO
BHEIIHIOI cpelny (pepMEeHTbI, KOTOpbIe MOJHOCTHIO Pa3pyLIMIA CTEHKH MEPTBBIX
Oaktepuii, u oOpa3oBaBIIMECS TNMTATEbHbIE BEIECTBA BCACBHIBAJIHCH BCEH
MOBEPXHOCTHIO KileTok O0bekTa b.

OpuH U3 ucciaenoBaTeNnel ckasai, 4To o0a opraHu3Ma — CampoTpodbl, TOTOMY YTO
eIST OHO U TO ke — OakTepuid. Bropoit Bo3pasmi, 4to OObEKT A — XUITHUK, TOTOMY
YTO MOeAaeT KuBble 00beKTHI, a O0BeKT b — campoTpod.

KT0 13 HUX nipaB ¥ noyemy?

T https://disk.yandex.ru/i/rTNxVby-A7sijw




Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[IxonpHbIHM 3Tam. 7 knacc. Kpurepuu oneHuBanus

e [IpaB mepBbId, Tak Kak B OOOMX CIy4yasiXx HCTOYHHUKOM MHUTAHUS CIIyXKaT
OakTepuu, a crnocod yCBOSHUS HE BayKEH JJIs KJIaCCU(PUKALIUU.

e [IpaB BTOpO#, NOTOMY 4TO OOBEKT A MOTJIOMIAET YKUBBIE KJIETKU C BHYTPEHHUM
nepeBapuBaHrueM (Toyi030MHOoe muTanue), a O0bekT b Bhimenser (epMeHTH
HapYXKy JUJIs pa3aoKeHusi MEPTBOW OPTraHUKH (canpoTpodhHOE TUTAHUE).

e OO06a nempaBsbl, moToMy 4yTo OO0BEKT A — aBTOTPOd (MMEEeT XJIOPOILIacThl), a
O6nbekt b — mapazut (BbieseT GEPMEHTHI, pa3pyIIAIONIUE KICTKH).

e (O0a mpaBbl, MOTOMY YTO CanpoTpodbl MOTYT MUTATHCS KaK *UBBIMHU, TaK U
MEPTBBIMU OpraHU3MaMH, & XUIITHUKN — TOJIBKO KPYITHON JOOBIYEH.

3ananme 1.3.

OHbIil HaTypanmucT Ha ypoke OMONOTHM YCIHbIAd NMpo 3KcrmepuMeHT J[xozeda
[Ipuctnu u pemmna npoBepUTh, OyIET JIM BOAA U3 OirKaiiero 0010Ta «MCIIPaBIATHY
BO3/yX, KUCIIOPYCHHBII» ropeHrneM. CHauaza OH 3aXET CBeUY U HAKPBLI €€ KyIOoJIOM,
B pe3yJbTaTe Yero miaMs 4epe3 HEKOTOPOe BpeMs MOTYXJI0. 3aTeM MO KO BMECTE
C IOTYXIIEH CBEUOi OH MOMECTUJI CTaKaH ¢ 00JI0THOM BoAo#. Kymnos cTosi1 HeCKOIBKO
JHEW Ha OCBEUIEHHOM IOJ0KOHHUKE. K cBoeMy BOCTOpry, HaTypaluCT YBHUJEI, YTO
CITyCTsI HECKOJIBKO CYTOK CBE€Ya MOTJIa rOpeTh HeKoTopoe BpeMs. Ha ocHoBanuu 3Toro
HKCIEPUMEHTA MPEANOI0KHUTE, KAKUE OPTaHU3Mbl OOUTAIOT B UCCIIELyeMOM 00JI0TE
HOJIEP’KHUBAIOT CBEUY B FOPSIIEM COCTOSHUU.

JecmuameBsie Bogopocau poja Closterium
Wndy3zopuun poga Paramecium
JIMYMHKH-BEIUTEPHI IBYCTBOPYATHIX MOJITIOCKOB
Bypsie Bogopocnu pona Saccharina
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3apanue 1.4.

CtpoeHue XTyTUKOBOTO anmapara — OANH W3 MPU3HAKOB, KOTOPBIN UCTIOIB3YETCS TIPH
KJIacCU(PUKAUUA DYKAPUOTUYECKUX OPraHu3MOB. J[JI1 HEKOTOPBIX KPYMHBIX TPYII
XapaKTepHBI CIEIYIOIINEe OCOOCHHOCTH:

Apxemnactunel (Archaeplastida): 'y TOJIBWXHBIX KJIETOK KI'YTHKH, €CIM OHHU
MPHUCYTCTBYIOT, OOBIYHO TTIAJKHE W CXOHBI IO CTPOCHHUIO.

Crpamenonunbl  (Stramenopiles): 1y MHOTUX TIOJBIKHBIX —TPEACTaBUTEIICH
XapaKTepHBI JIBa HEOAMHAKOBBIX KTYTHKA: OAWH OOBIYHO HAPaBIIEH BIEPEN M HECET
MHOTOUYHCIICHHBIE BOJIOCKH, IPYTOM UMEET MHOE CTPOCHHE U OOBIYHO TIIAIKUH.
AnbBeonisatel (Alveolata): cTpoeHue KTI'YTUKOBOTO anmapara pa3Hoo0pa3Ho; y MHOTHX
OJTHOKJICTOYHBIX TIPEJICTABUTENICH UMEIOTCS JIBA )KTYTHKA, PACIIOJIOKEHHBIE B PA3HBIX
00po371ax KIETKH.

Ha ¢oTorpaduu’ npeacrapieH HEM3BECTHEIN OQHOKIETOUHBIA OPraHU3M.

Mastigonemes

Anterior
undulipodium

Short
undulipodium

Nuclear
membrane

Nucleus
Plastid
Nucleolus
Thylakoids
Leucosin
vacuole (oil)
Plastid
. endoplasmic
qupelhcular reticulum
microtubules

Ha ocHoBanuu BugumbIx Ha (oTorpaduu ocobeHHOCTEH U MH(POpMALIUK U3 YCIOBUS
OIpeaenTe, K KaKOW Tpynre MOXHO Haubosaee 000CHOBAHHO OTHECTH 3TOT OPTraHU3M.

K apXeruiacTuam

K QJIbBEOJIATAM

K CTpaMEHOIUIaM

OJHO3HAYHO ONPEICNUTh TPYIIy HEBO3MOXHO, MOCKOJIBbKY OCOOEHHOCTH
KTYyTUKOBOTO ammapara He MOTYT HCIOJIb30BaThCcad MPH  KiIacCU(UKALUH
JYKapuoT

2 https://ars.els-cdn.com/content/image/3-s2.0-B9780123736215000027-gr54.ipg
3
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3aganue 1.5.
Bri6epute n3obpakeHne opranusMa’, cnoco6HOro K (POTOCHHTESY.

OT1BeT:

3 https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcTUxwCn2mnvOEOMVW-J 1 66aEqFvj-

g8 1 WYLE3dhkmXwIJXQVbSkUn09Efa8&s=10

https://www.m-sokolov.ru/photo/2018/20180805/IMG_9980.JPG
https://upload.wikimedia.org/wikipedia/commons/f/f0/Hyla02 ST 10.jpg?utm_source=ru.wikipedia.org&utm_campaig
n=index&utm_content=original

https://encrypted-tbn0. gstatic.com/images?q=tbn: ANd9GcS7ESSAhkJun IHTD NzoBpRkwV_BmMXSV-
V56fMLVoDxXE-E0c6gv6LLFdjC&s=10

4



Bcepoccuiickasd onuMnuana mMKoabHUKOB. buonorus. 20262027 yu. r.
[[IxonpHbIi 3Tan. 7 kiacc. Kpurepuu oneHUBaHMs

3aganue 1.6.

[Tocne cBsI3pIBaHMUS CUTHAIBHON MOJIEKYIIBI C PEIENITOPOM MOXKET 3aITyCKAThCS KaCKal
peaKiuii: O Ha AKTUBUPOBAHHAS MOJICKYJa aKTUBUPYET HECKOJBKO CIEAYIOIIHX,
KaXXJas U3 KOTOPHIX, B CBOIO OYEpPE/b, BO3JECHCTBYET €II€ Ha HECKOJBKO MOJICKYIL.
Kakoe mpeumyIecTBO Takod OpraHu3alM Iepefadyd CUTHAJa HETOCPEACTBEHHO
CJIeIyeT U3 OITMCAaHHOTO MEXaHu3Ma?

CnaOblii 1mepBOHAYAJILHBIM CHUI'HAJI MOJKET BBI3BAaTh 3HAYUTEILHBLIA OTBET
KJICTKHU.

Knerka moxeTr pa3inyaTe HECKOJIBKO CUTHAJIBHBIX MOJIEKYJI, CBS3bIBAKOIINXCS
C Pa3HbBIMHU pELIENTOPAMH.

Knerka MoxeT nNpekpaTuTh OTBET MOCJE YIAJECHUS CUTHAJIBHOW MOJIEKYJIbI U3
OKPYKarOIIEU CPEIBI.

OIMH ¥ TOT K€ CHUTHAJI MOXKET BBI3BIBATH Pa3HbI€ OTBETHI B KJIETKAX Pa3HBIX
THUIIOB.

3apanue 1.7.

Ha ¢otorpaduu* mpencraBieHa NOBEPXHOCTh OJHOIO M3 OPraHOB pAaCTEHHMS,
MOJIy4eHHasi ¢ TOMOINBI CKAaHHUPYIOMIETO 3JIEKTPOHHOTO MHKpockoma. OnmHa u3
CTPYKTYP 3aMETHO OTJIUYACTCH OT OKPYIKAIOIINUX KIECTOK ATTHICPMBI.

Kakyro (yHKIHIO BBITIOJHSIOT KJICTKH, 00pa3yIonue 3Ty CTPYKTypy?

5 B EREN\

HaNpPsIMYIO PETYJIUPYIOT MTOCTYIJICHUE BOJIbI U3 MTOYBHI B JINCThA
PETYIMPYIOT MHTEHCUBHOCTH T'a3000MEHA JIMCTA C OKPYKAIOIIEH CpeJIon
00€eCIeunBarOT MEPEHOC OPTAaHUIECKUX BEIIECTB OT JIUCTA K KOPHIO
3alUIIAI0T OPTaH OT PAaCTUTEIIBHOSIHBIX HACEKOMBIX

4 https://sciencephotogallery.com/featured/leaf-stomata-arabidopsis-sp-dennis-kunkel-microscopyscience-photo-

library.html?utm_source=chatgpt.com
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3axanue 1.8.
ITepen BaMu 4eThIpe MUKPOGOTOrpaduu’ OPraHoB Pa3MHOKEHHS PA3HBIX PACTEHUIA.
Kaxkas u3 cTpykTyp MpUHAJICKUT IBETKOBOMY PACTCHHIO?

OT1BeT:

5 images

1mages

images
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3ananmue 1.9.

MHorue pacTeHHsi TPONUYECKUX JIECOB® BCTPEYArOTCS IMIIL B ONPEAEIEHHBIX
pPErHOoHAax, U JUIsl BEDKUBAHUS UM HEOOXOIUMBI OY€Hb CHIEITU(UIHBIC YCITIOBUS CPEIBI.
OanuM H3 TPUMEPOB CIYKUT KOo(eWHbll Kamrtan Ramosmania rodriguesii. 3To
pacTeHue — SHIAEMHUK OCTpoBa Poapurec, pacnoyio)K€HHOTO B OTAAJIEHHOM 4YacTH
Nunuiickoro okeaHa; Ha MPOTSHKEHUHM O0JbIed yacT XX BeKa CUUTAIIOCh, YTO OHO
rcuesno ¢ auna 3emid. Oanako B 1979 rony nBeHaAaTUIICTHUN MalIbUYUK 3asIBUIT, YTO
YBUJIEI B IIIKOJIE€ PUCYHOK PACTEHHUS, KOTOPOE PACTET HEMOJANEKy OT €ro Joma Ha
octpoBe. OOpasibl ornpaBuiau B KoposneBckue Oortanmueckue canabl Kbio, U Tam
MOJTBEPANIIN: FOHBIN MIKOJbHUK I€HCTBUTEIBHO 3aHOBO OTKPBUI JABHO CYUTABIIUINACS
YTpady€HHbIM BH[!

PaccMmoTpuTe npeioKeHHbIe B BApUAaHTaX OTBETA BUJIbI PACTEHUN U YKAXKUTE, KAKOE
U3 HUX OTHOCUTCS K TOMY K€ CEMEMCTBY, YTO U KOPEHHBIN KallITaH.
OpueHTUpYHTECh HA CXOJICTBO CTPOEHUS 1IBETKA.

6 https://thumb.wikimedia.org/wikipedia/commons/thumb/1/10/Ramosmania_rodriguesii-IMG_7087.jpg/330px-
Ramosmania_rodriguesii-
IMG_7087.jpg?utm_source=ru.wikipedia.org&utm_campaign=parser&utm_content=thumbnail
https://thumb.wikimedia.org/wikipedia/commons/thumb/4/4d/CoffeeFlowers.JPG/1280px-
CoffeeFlowers.JPG?utm_source=ru.wikipedia.org&utm_campaign=imageinfo&utm_content=thumbnail
https://upload.wikimedia.org/wikipedia/commons/f/f9/Flower_of camellia_sinensis.jpg?utm_source=ru.wikipedia.org
&utm_campaign=imageinfo&utm_content=thumbnail unscaled
https://thumb.wikimedia.org/wikipedia/commons/thumb/6/6a/Lysimachia_nummularia_kz.jpg/1280px-
Lysimachia_nummularia_kz.jpg?utm_source=ru.wikipedia.org&utm_campaign=imageinfo&utm_content=thumbnail
https://thumb.wikimedia.org/wikipedia/commons/thumb/6/62/Epilobium_angustifolium_1-

cheep %285097896280%29.jpg/1280px-Epilobium_angustifolium_1-
eheep_%285097896280%29.jpg?utm_source=ru.wikipedia.org&utm_campaign=imageinfo&utm_content=thumbnail
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Kodeiinoe nepero Kamenus kurarickas

iy e

JIyroBoii yaii (BepOCHMHUK MOHETYATHIN ) NBan-4ail y3KOJUCTHBIN

OT1BeT:
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3apanme 1.10.

KrneTounslii 6M00T MBITANCS CO3aTh UJUTIOCTPALIUIO AJISl CBOEH CTaThU PO U3yUYCHHE
YIBTPACTPYKTYP YEIOBEUECKUX KIETOK. B OTBET Ha €ro 3anpoc HelpoceTh HapUCcOBaJIa
PUCYHOK’, KOTOPBIH BbI BUAUTE Nepes co00it. Kakyro CTpyKTypy IbITaacs H300pa3uTh
YUYEHBIN?

anepHasi MeMOpana

MeXMEMOpPaHHOE TPOCTPAHCTBO MUTOXOHIPUN
MEKKJICTOYHbIN KOHTAKT

LIEPOXOBATHIA dHIOIIA3MATHYECKUM PETUKYIIYM

3axanmue 1.11.

B3pocbie JSrynku JelaT ¢ MOMOIIBI0 Pa3HbIX OPraHOB: JIETKUX, KOXKU, CIM3UCTON
000J104KH pTa. ITH )KUBOTHBIE OOUTAIOT HA CYIII€, HO YYBCTBUTEJIbHBI K ITTUTEILHOMY
MePEChIXaHUI0 BO37yXa U TpyHTa. Eciu JSATymiky MmoMecTHTh B CyXOW AIMMK Oe3
HMCTOYHUKOB BOJIbI, OHA TTOTMOHET Yepe3 KaKOe-TO BPEeMs.

[ToueMy nArymika He MOXKET JIOJTO KUTh 0€3 BOJBI U BIAXKHOTO BO3/1YyXa, B OTJIUYHE
0T, HAIIPUMED, SIIEPULTHI?

e Jlsryimika MATaeTcs TOJIbKO BOJHBIMH KHBOTHBIMH.

e Jlarymka 6e3 BOJBI IeperpeBacTCs.

e V IJIAIYIIKKM TOHKAas IIPOHHUIIAEMAsl KOXKa, Yepe3 KOTOPYIO IMPOUCXOIUT
ra3oo0MeH M HMHTEHCHBHO WCIAPSETCS BOJA, HOJTOMY B CYXOM BO3IVXE
’KMBOTHO€E OBICTPO 00E3BOKUBAETCSL.

e Jlsryiika — X0JOJHOKPOBHOE KUBOTHOE.

7 https://disk.vandex.ru/i/hLehO1w19Frvlw
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3aganmne 1.12.

MHOFI/IG HpeI[CTaBI/ITeJII/I pa3J'II/I‘-IHBIX OTpHI[OB HAaCCKOMBIX HC3aBUCUMO z[pyr oT J:[pyra
npuoOpenu JTUYMHOK, >KUBYIIUX B BOJHOU cpene. B pesynpTaTe HE3aBHCHUMOTO
ITOSABJICHUA UX IMUUHKHU UMCHOT paSHbIe HpI/ICHOCO6J'IeHI/I$[ JJIs1 )KU3HU B BOI[HOI71 cpez[e.
JIJIst TMIMHOK KaKOro HACEKOMOTO HE XapaKTepHO HaIn4ue 1madep?

Pyuelinuk 60biio (OTpsii py4eHHUKH);
[Tonénka 0ObIKHOBEHHAS (0TS MOAEHKH);
Crpenka-neByiika (OTpsii CTPEKO3bl);
Komap-nuckyH (OTpsia IBYKPbUIbIE).

3aganue 1.13.
Kakoii M3 TIpeACTaBIEHHBIX TIpUOOB® B  OIATONPHUATHBIX YCJIOBUSAX OOBIYHO
pPa3MHOKaeTCsl BEreTaTUBHO TTOYKOBAaHUEM?

v:-——‘“ _'/ B i

OTBer: < ““"P: el
" apoNoKM El

3 Il(.l' g I.

& " bHﬂAP? 4 |

3 e GHE 1" |

SGOELL- > e |

A‘g_nj_ -

8 hitps://optim.tildacdn.net/tild3435-3036-4436-a561-363134393936/-/format/webp/ Tuber_Uncinatum.jpg.webp
https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcRMal FwZS9kPqVAxqyRpXkfxS8-

pvATsPxArlve GGm1AwICYyCltBan88&s=10

https://encrypted-

tbn0.gstatic.com/images?q=tbn:ANd9GcSNtpGyCOCOpDDQiFjjvAX3LZk6tlrDIhESjjyE 1NSxvOtCGgzpJ0lwzM&s=10
https://ir.ozone.ru/s3/multimedia-t/c1000/6809947265.ipg
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3apanue 1.14.

Ha pucynke’ mpencraBieHa OJHOKIETOYHAS MOPCKas BOIOPOCIb, KIETKa KOTOPOH
MOKPHITAa MHOTOYHUCJIECHHBIMU OKPYTJIbIMU IUIacTUHKaMu. [locine oTMupanus 3TuUX
OpraHU3MOB MX CKEJIETHBIE AJIEMEHTHl HAKAIUIMBAIOTCSA HA JIHE OKE€aHAa U YYaCTBYIOT
B (OPMHUPOBAHUHU MOIIHBIX OTJIOKEHUN OCAJOUYHBIX MOPOJ. M3 KaKoro XuMH4ecKoro
BEILIECTBA TPEUMYIIIECTBEHHO COCTOAT IUIACTUHKU, IMTOKPHIBAIOITNE KIIETKY?

e 3 xuTMHA — OPraHMYECKOro IMOojKcaxapua, BXOISIIET0 B COCTaB IMMOKPOBOB
HACEKOMBIX M PaKOOOpPa3HbBIX.

e M3 kapbOonara xaneiusg (CaCQOs) — MuHEpajaa, o0pa3yIoIIEero pPaKOBUHEI
MOJLIIOCKOB U KOPAJUIOBBIE PUDEL.

e U3 kpemuezéma (SiO:2) — BemiecTBa, M3 KOTOPOrO MOCTPOCHBI MAHIUPHU
JIMAaTOMOBBIX BOJIOPOCIIEH U CKEJIEThI PAJUOISPUIL.
e I3 wmemmono3bl — YINEBOAA, SIBISAIOLIETOCS OCHOBHBIM ~KOMITOHEHTOM

KJICTOYHBIX CTCHOK BBICIIIHNX paCTeHHﬁ.

9 https://disk.vandex.ru/i/bBPi9EvOZh6vvQ
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3aganmue 1.15.

Kopx KrioBre mnpenmonaran, 9TO B HCTOPUH 3E€MJIM TPOUCXOIUIU KPYITHBIE
KatacTpodbl, BO BpeMsi KOTOPBIX MHOTHE OpraHu3Mbl Beimupaid. [locie katactpod
OCBOOOJMBIIIMECS] TEPPUTOPUM 3aCESUTMCHh BUAAMH, TPUIIEAINIAMH €3 JPYTUX
obOnactedi. Kakoe W3 COBpEMEHHBIX HAy4YHBIX MPEACTABICHUN HEIb3sI OOBSICHUTH
B paMKax TaKoTo B3Tjsia?

e Ha onHoil TeppuToprM UCKOMAEMbIE OCTAaTKM OPraHU3MOB Pa3HbIX BO3PACTOB
MOTYT CHJIBHO Pa3iNyaThCsl.

e ll3MeHeHUE YCIOBUM Cpeabl MOXKET MPUBOJUTH K COKPAIICHUIO YUCIEHHOCTH
OJIHMX BUJOB U CO3/1aBaTh OJIArONPUSTHBIC YCIOBUS ISl APYTHUX.

e (CoOBpEMEHHbIE BUbl MOTYT IPOUCXOJNUTH OT CYHIECTBOBABIINX PaHEe BUIAOB U
U3MEHSTHCS HA NPOTSYKEHUH MHOTHX MOKOJICHUM.

e [‘eorpaduyeckoe pacmpocTpaHEHHWE OPraHU3MOB MOMKET HU3MEHSTHCS IpHU
W3MEHEHUH KJIMMaTa ¥ TPAHUI] TTOAXOISIINX I HUX MECTOOOUTaHUH.

12
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Yactp 2
Bam mnpensaraiorcs TecTOBbIEe 3aJaHMSl ¢ MHOKE€CTBEHHBIMH BapHAHTAMM
orBera (or 1 10 5). Bamie pemeHre OTHOCHUTEJbHO KAaXKA0T0 (BLIOOP, BepeH
JAHHbIN BaApPUAHT O0TBETa WJIH HeT) ouleHMBaerTcs B 2 Oasia. 3a omuboO4HOE
pelieHre BbIYMTaEeTCH 2 0asia. MUHUMAJIbHOE KOJUYECTBO 0a/UI0B 32 KaKI0€
3aganue — 0. MakcumaabHbIi 0aa — 10.

3aganue 2.1.

B nernee BpeMs IIKOJBHHUKM pEIMIM IIPOBECTH OKCrepuMeHT. Ha uyepnmaxe
JEPEBEHCKOT0 JIOMa, PACHOJIOKEHHOTO PAIOM C IIUPOKOJUCTBEHHBIM JIECOM, OKOJIO
OTKPBITOTO OKHAa B CYyXOM MECTE Pa3MECTUJIM MPEAMETHOE CTEKJIO ¢ HAaHECEHHBIM Ha
Hero rhuiepuHoM. Yepe3 JBe HEAETHM OHU PACCMOTPENM IMOJYYEHHOE CTEKIIO
C TIOMOIILIO CBETOBOIO MMKPOCKOIIA U 3apMCOBAIM Npenapar, pucyHok'’ npusenén
Hke. OTMEThTE BepHOE(-bI€) yTBEpKAeHUE(-1s1) 00 ITUX 00BEKTaX.

B

; '1’ <N
11 TR

a9

k:-ﬁj
B npenapare 3a BpeMs 9KCIIEPUMEHTA Pa3MHOXKWIMCH JUATOMOBBIE BOJLOPOCIIH.
OTO CTPYKTYPBI, CIOCOOHBIE K AKTUBHOMY MEPEABIKECHHUIO.

310 cTpyKTYpbl [IOKPBITOCEMEHHBIX PACTEHU.

JlaHHBIE 00BEKTHI COACPIKAT TaIlJIONIHBIC Apa.
BHemnsas 060104Kka I/I306Da}KéHHBIX Ha PUCYHKC CTPYKTYP UMCCT HCKJIICTOYHOC

CTPOCHHUC.

10" https:/drive.google.com/file/d/1v2zhPfL.9cIXtUPQS5-RW86wiy-e _X27d/view?usp=sharing
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3aganue 2.2.

BoNbIIMHCTBO COBPEMEHHBIX BHJIOB MTHUI] OTHOCUTCS K Kiaae Neoaves, BXoasen
B cOCTaB HOBOHEOHBIX NTHI] (Neognathae). MHorne nmuaun Neoaves BO3HUKIN 3a
CPaBHUTEJIIBHO KOPOTKHA MPOMEXKYTOK HBOJIOIMOHHOTO BPEMEHHU, IO3TOMY
YCTaHOBJICHUE POJCTBEHHBIX CBS3€M MEXKIy HEKOTOPBIMH OTPSJaMH OKa3aJloCh
CIIO)KHOU 3amadeit. JIns peKOHCTPYKIMU WX (PUIOTCHHHM YYEHBIE MCIOJIB3YIOT Kak
MOPGOIOTHYECKUE TPU3HAKHU, TaK U CPABHEHNUE MOJICKYJISIPHBIX TaHHBIX.

Ha pucynke!! mpencraBineHsl Tpy I'MIOTE3bI O POACTBEHHBIX OTHOIICHUSAX MEXKITY
HEKOTOPBIMH TPYIIIIaMH ITHII.

MmnoTtesa 1 M'Mnortesa 2 M'mnotesa 3

—— Cokonel Cokonbl —— Cokonel

—— HActpebbl Monyrau —— lonyran

— [onyraun BopobbvHoobpasHbie —— fAcTpebb

—— BopobbuHoobpasHsle Actpebbl —— BopobbrHoobpasHsie

CoBpeMeHHbIE MOJIEKYJISIPHBIE JAHHBIE JIy4Ille COOTBETCTBYIOT TUIIOTE3E 2.
Bri6epute BepHOE(-bie) yTBEpKACHUE(-H).

CXOJICTBO COKOJIOB M _CTPEOOB MOXKET OBITH PE3YJIHTATOM HE3aBUCHMOIO
BO3HUKHOBEHUS CXOIHBIX MPUCIOCOOJIEHUI K XHUIITHOMY 00pa3y KU3HH.
CornacHo runorese 2, COKOIbI OIMmKe K HONyrasiM 1 BOpoOLMHOOOPa3HEIM, YEM
K sicTpeOam.

['mrore3a 2 mpexdnosiaraeT, 4TO COBPEMEHHBIC IIONyrad IPOU30LUIA OT
COBPEMEHHBIX COKOJIOB.

Ecii ObI HOBBIN aHAJIN3 IIOKA3aJl, YTO COKOJIBL M ICTPEOBI 00pa3yIOT OAHY KAy,
TAaKOM Pe3yJIbTAT JYYIlE COOTBETCTBOBA ObI rumnorese 1, yeM rumorese 2.
[TocKkoIbKY COKOJIBI M ICTPEObI KMEIOT CXOAHBIC KPIOUKOBATHIC KIIFOBBI M KOI'TH,
STH TIPU3HAKH JOKA3bIBAIOT WX OoJiee OJM3KOE POJICTBO JIPYT C JAPYroM, YeM C
JAPYTHMH TIPEJICTABJICHHBIMU TPYIIIAMHU.

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

Bananodopel'> — HEOOBIYHBIE TPONMUYECKUE PACTEHUSA-NIAPA3UTHI, JMIIEHHBIE
xyopodmwma. OHM MOTy4YarOT HEOOXOAUMBIC ISl JKM3HU BEIIECTBA OT PACTEHUN-
X0351€B M 00pa3yl0T MHOTOYHUCIICHHBIC MEJKHE IUIOMbI, COOpaHHBIE B IIJIOTHBIE
COILIOHSL.

- L e

VY HecKOJbKUX BHIOB OanaHodop COIIOAUS Pa3INYaloTCs MO BHEUIHEMY BHUAY H
3amaxy. ¥ OJHUX OHH SIPKO OKpAIICHBI, y IPYTUX UMEIOT HENPUMETHYIO OKPACKy H
3arax, HAMOMUHAIOMIUN TPOXKU. Kpome Toro, y HEKOTOPBIX BUAOB OT/ACIBHBIE TUIO B
JIETKO OTIEJISIIOTCSI OT COIUTOMSI, TOT/Ia KaK y JPYTUX YACPKUBAIOTCS 3HAYUTEILHO
npoYHee.

Kakue BBIBOJBI O BOBMOXKHBIX CIIOCO0AX PacHpOCTpPaHEHHs IUIOJJOB MOXHO CHETATh,
HE MPOBO/ISI HEMOCPEACTBEHHBIX HAOIOICHUH 32 KUBOTHBIMHU?

SIpKo OKpalieHHbIE COIIOAMS ¢ OOJbIIeH BEPOSTHOCTHIO MOTYT HPHBIICKATH
KUBOTHBIX, OPUCHTUPYIOIIHNXCSI TPEUMYIIIECTBEHHO C MOMOUILIO 3PEHUS.
3amnax coruiofusi UMEET 3HAaUEHUE TOJIBKO ISl ONBUICHHS U HE MOXKET BIIUATH HA
pacnpocTpaHeHue TUI0/I0B.

[IpouHoe mpHUKpEIUIeHHE TIUIOAOB K COIUIOJUIO BCErjia CrnocoOCTBYeT HX
pPacIpoCTPaHEHUIO KUBOTHBIMHU, TOCKOJIbKY TOJBKO OHHU CIIOCOOHBI, 3aTpaTHB
YCUIIHSL, OTAEIHUTh COIUIOINE OT PACTEHUS.

Ecnu comnoaus UMEIOT HEMPUMETHYIO OKPAacKy, UX PaclpOCTpaHEHUE BCEraa
MIPOUCXOANUT O€3 yIaCTHsI )KUBOTHBIX.

Paznnuus B okpacke, 3amaxe ¥ MPOYHOCTH NPUKPEIUICHHSI TIOJIOB MOTYT OBIThH
CBS3aHBI C MCIMOJIb30BAHUEM PA3HbIX PACIPOCTPAHUTEICH.

12 https://minio.nplus].ru/app-images/744071/63d01b1708227 img_tablet.jpg
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3apanue 2.4.

Ha pucynke nzo0paxeHsl 4eTbIpe opraHu3ma, ooo3HaueHHble nudpamu 1, 2, 3 u 4.
Bribepute Bce BepHbIE YTBEPKACHUS 00 3BOJIOLMOHHBIX OCOOCHHOCTSAX 3TUX TPy
pacTeHUU.

Bce yeTbipe opranusma SBISIFOTCS BBICHIMMH CHOPOBBIMU PACTEHUSMH U JUIS
II0JIOBOTO MPoliecca HYKIAIOTCS B KaeJIbHO-KUIKON BOJIE.

Y opranusmoB 2, 3 u 4 UMEIOTCS HACTOSIIME KOPHU M XOPOIIO PA3BUTHIE
MIPOBOJIAIIME TKAHU, TOTJ]A KaK y opraHu3Ma 1 KopHeil HeT.

VY Bcex 4eThIpEX OpPraHU3MOB B KM3HEHHOM IMKJE Mpeobiamaer Oecrosoe
nokoJieHue (crmopoduT) HaJl MOJIOBBIM (TaMeTO(PUTOM).

Opranu3mbl 2—4 — COCYIMCTBIE PACTEHUS, & OPraHU3M | — HECOCYIUCTOE.

Y opranuzma 1 rameToQUT NpeACTaBICH CIOEBUIIEM, HE pPa3/esIiEHHBIM Ha
HACTOSIIHE cTeOeTb U JINCThSI, U JOMUHUPYET B )KUZHCHHOM ITHKJIC.

3ananme 2.5.
[IIKONBHUKM M3ydAIM SKOCUCTEMY CMEIIAHHOTO JIECAa W BIIMSIHUE YEJIOBEKAa Ha HeEE.
Kakwue n3 nepeunciaeHHbIX (PaKTOPOB OTHOCSITCS K aHTPOIMOT€HHBIM (DakTOpam cpeibl?

Becennee 110JI0BOJIbE U 3aTOILIEHHE HU3HUH Jieca.

BrIpyOKa cTapbIX JepEeBLEB JUISI IIPOKIIAAKH MPOCEKH.
[IpoBeaeHUE €KETOAHON OCEHHEN OXOTHI Ha KaOAaHOB.
[ToBblllIeHNE BIAXKHOCTH BO3/IyXa MOCIIE 3aTSKHBIX JTOKICH.
3arpsi3HEHHE JIECHOIO PY4bsl OBITOBLIMH OTXOJIAMH OT TypOas3kbl.
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3ananme 2.6.

Kapn Béze u ero kosuteru, cpaBHUBas MocieoBaTeIbHOCTH reHa pudocomuorr PHK
Pa3HBIX OPraHU3MOB, IPEUIOKUIIN PA3AEIATh KIIETOYHBIE OPraHU3Mbl HA TPU JOMEHA:!
Bakrepun, Apxen u Dykapuotsl. Ha pucynke'® mpejicraBieHo ynpoiiénHoe apeso,
OTpax<arolllee pOJCTBEHHBIE CBS3M MEXKIY dTUMHU IpynnaMu. Beibepure BepHOe(-bIe)
yTBEpXKIEeHUE(-Us1), COOTBETCTBYIOUIEE(-M€  MPEACTABICHHBIM  3BOJIIOIIMOHHBIM
OTHOILLICHUSIM.

BakTtepuu Apxeu JYyKapuoThl

Mpam- . "
Cnupoxetbl ponowu- Chloroflexi OHTaMEBbl ChuzeBukyn YXUBOTHBLIE

TeénbHble
baKkTepum

Methanosarcina FpnbsbI

Methanobacterium | rano6axrepuu

MpoTeo6akTepum PacreHus

Methanococcus

Thermococcus
celer
Thermoproteus
Pyrodicticum

LUwaHobaktepumn WHdrysopun

Planctomyces

XryTukoBble

Bacteroides
Cytophaga

TpuxomoHagbi

Mukpocnopuguun

Thermotoga

Aquifex AvnnomoHagbi

e Bce coBpeMeHHBIE KIETOYHBIE OPTaHU3MbI UMEIOT OOIIEr0 MPEIKA.

e Apxen u OakTepum OOpa3ylOT OJHY OJNIDKAHWIIYI0 POACTBEHHYIO TPYIIIY,
MTOCKOJIBKY KJIETKH 00€HX TPy HE UMEIOT 0()OPMIICHHOTO SIpa.

e DyKapuOTBl HMMEIOT 0ojee OJM3KOro OOIIEero IpeaKa ¢ apXesMu, YeM
¢ OaKTepHsIMU.

e OrcyrcTBUe OGOPMIICHHOTO sjipa y OaKTepuid W apXel O3HadaeT, 4TO OTH
TPYIIIBI POU3OIUIHA IPYT OT APyra HE3aBHCUMO OT 3YKapHOT.

e Pazmnuug Mexay OaKTEpUSIMH, apXEIMH M DYKapUOTaMH HAKAIIMBAJIKCE B XO€
MX HE3aBUCHMOM DBOJIOIMM  IIOCJIE  PACXOXIEHHUS COOTBETCTBYIOIIUX
DBOJIOIMOHHBIX JIMHHUM.

13 Jangru-3840px-Phylogenetic_tree.svg.png
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3aganue 2.7.
Bri6epute nzobpakeHus'* MeMOPaHHBIX OPraHOUIOB.

o

14 https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcSJh0-

OR4XUS n opilptPImPULkBZBwY 6sbXJhf7xmyDztCrQ70SIOQI&s=10

https://encrypted-

tbn0.gstatic.com/images?q=tbn: ANd9GcTEKJUOBxHUYa5vPqlmjJVzQarEfpnetnBzabBOwWX9C3F8GyXIvB3Ap78c
&s=10

https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcSb76bRrHUUu7FalnCYxXxR 1 WCx{f0- 4NGtVj440nOGlt-
uPpjOHxK5fHgxo&s=10
https://knowablemagazine.org/docserver/fulltext/10.1146/knowable-053118-072701/p-centrioles-trichonympha-em.jpg
https://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcQ6iQ97-gyHtcQnFOinnMf-kevA-
WUEjwSZpDyIW3GtnQvottK329D7LtA&s=10
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3ananue 2.8.

[lokonannas nuana'®> — pacTeHre ¢ KPYIHBIMM IUIOAAMHM, HATIONHEHHLIMU CEMEHAMH,
Y BOCXHTHTEIBHBIM IIOKOJAAHBIM apoMaTtoM. HecMoTpst Ha Ha3BaHue, 3Ta JUaHA HE
UCTIONB3YeTCs JIJIsi MPOU3BOJICTBA IIOKONAAa; caM IIOKOJAJ MOJYy4aroT U3 IUI0JIOB
JiepeBa Kakao.

CBouM 0OMaHYMBBIM Ha3BaHUEM pACTEHUE 0053aHO CIAJAKOMY apoMaTy (HUOJIETOBBIX
I[BETKOB, KOTOPBII CPaBHUBAIOT C 3allaXxoOM IIOKOJIA/la, BAHWJIM U JaKe€ MYCKaTHOTO
opexa.

Ponuna mokonagHoi nuanel — BocTrouHas A3swus, oAHAaKO €€ BBIPAIMBAIOT Kak
JIEKOpPaTUBHOE pPAaCTEHHWE BO MHOTHUX PETMOHAX MHpa C yMEPEeHHbIM KimMaroMm. Ha
KapTe HIDKE TOKA3aHO pacIpe/ielieHne TOYeK — MECT OOHapyKeHHS pacTEHUsS B
JTUKOPACTYIIEM W KyJIbTUBHPYEMOM COCTOSHUMU.

DKCTPAKThI 3TOTO PACTEHHUS UCCIEAYIOTCS KaK MOTEHIIMAIbHOE CPEJICTBO JJIs JICUCHHUSI
nuabera, O)KUpEeHUs U 3a00JIeBaHUI TTOYEK.

[okonaaHast JMaHa TpeACTaBIsieT cOOOM JPEBOBUAHOE BbBIOIIEECS pacTeHHE,
crocoOHoe Aocturath 12 MeTpoB B BbICOTY. OBasIbHbIE JIMCTOUKH, 3€JIEHBIE CBEPXY U
CUHE-3eJIEHbIE CHM3Y, PAcTyT TpyINIaMH IO MATh IITYK Ha uepenioykax. l[BeTku
coOpaHbl B JJIMHHBIE CBUCAIOIIME COIBETUS M UMEIOT TPU MSCHUCTBIX YallleTUCTUKA
P030BO-(DHOJIETOBOIO IIBETA.

B516ep1/ITe BepHoe( bIC) yTBGp)KI[eHI/Ie( usl) O IIOKOJAJIHOM JIMaHe, OCHOBBIBASICh Ha
NPHUBEAEHHON B YCIOBUY MH(GOPMAIIMK U HA BAaIlTUX OMOJIOTUYECKUX 3HAHUSAX.

15 https://images.squarespace-cdn.com/content/v1/5349¢238e4b0bbdac301dbb0/82f71€00-6046-4395-a173-
116918412d40/ADAM+ROBINSON+DESIGN+Plant+of+The+Month+34.ipg
https://www.haeberli-beeren.ch/wp-content/uploads/2024/11/Akebia.jpg

Kapra co ctpanumsr - https://www.gbif.org/taxon/BDYW
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e [[y10/1 IOKOJIAIHOM JTWAHBI BCKPBIBAETCS CTBOPKAMHU.
e [llokosagHas nuana — ABYJIOMHOE PACTEHHUE.
e Cynda no kapre pacupeaeiaeHus] HaX040K PacTeHUs, OHO UMEET €CTECTBEHHbIN
Pa30pBaHHBIN TUN apeaa.
e [llokonagHas JiMaHa OMBLISAETCS BETPOM.
e Cynd no TEKCTOBOMY ONKCAHUIO, Y 3TOT0 PACTEHUS CJIOMKHBIC JTUCThSL.

Yacts 3

3a KkaKmoe BepHOe COOTHeceHHMe Hauvuciasercs 2 Oamna. MuHUMAaJIbHOE
KOJIMYEeCTBO 02J1JI0B 32 Kakaoe 3axanue — 0.

3ananme 3.1.

Ha ¢ororpadpusx'® A—E mnpencrtaBineHsl yOeXwWIna WM THE3MOBBIE TMOCTPOUKHU
Pa3TUYHBIX )KUBOTHBIX. Y CTAHOBUTE COOTBETCTBUE MEXKTY YKUBOTHBIM M XapaKTEPHBIM
IUISL HETO COOPYKEHHEM.

16

1) ©606p
2) paTen
3) xpor
4) Oenka
5) Oapcyk
6) JepeBeHCKas JIacTouKa
A b B r i E
Otser:
2 1 5 3 4

16 https://drive.google.com/file/d/1 AphxJwnSxlaJKx Ybe3Eal 1 X Tjonx2kdr/view?usp=sharing
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3aganue 3.2.

[lonepeunsiii cpe3 nuCTa MO3BOJIAET YBUIETh OCOOCHHOCTHM €ro BHYTPEHHETO
ctpoenusa. OHU POPMUPYIOTCS HE CIIyHaHO: CTPOEHHUE JIUCTA CBSA3AHO C YCIOBUSIMH,
B KOTOPBIX JKUBET pacTEHUE.

Paccmorpute vethipe mMukpodororpaduu'’ monepednsix cpe3oB nuctheB (A-IT) u
COMOCTaBbTE KAXIYI0 M3 HUX C HamboJjee BEPOATHBIMU YCIOBUSIMU OOUTAHUS
pacTeHusl.

MuxkpodoTorpadus nucta pacTeHUs

17 https://asset.library.wisc.edu/1711.dl/YIBC7TEGCDKZT86/M/h1380-9498a.ipg

https://ars.els-cdn.com/content/image/1-s2.0-S0304377022001243-mmc5.jpg
https://0.quizlet.com/thc2HEIxBelemaeOIMG-WQ_b.jpg
https://upload.wikimedia.org/wikipedia/commons/b/b7/Angiosperm_Morphology The Mesophytic Dicotyledonous L
eaf of Ligustrum (36845190976).jpg?utm_ source=commons.wikimedia.org&utm_campaign=index&utm_content=ori

ginal
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YcnoBus npon3pacTaHus:
1. pacreHue mpou3pacTaeT B yCIOBUSAX YMEPEHHOTO YBIIA)KHEHHUS

2. pacTeHue mnpou3pacTtact B CYXOM KIIHMMAre C U30BITKOM COJIHIIa, rac BOAa
AOCTYIIHA B HEOOJILIIIOM KOJHUYECTBE

3. pacTeHue MOCTOSIHHO MOTPY>KEHO B BOY

4. pacTeHHWe Mpou3pacTaeT B BOJIE, HO JMUCThS HE MOrPYXKEHbI, a IUIABAIOT Ha
MMOBEPXHOCTHU

OTtBert:
Muxkpodotorpadus A|b|[B|T

YcaoBus npouspactanus | 4 | 3 [ 2 | 1
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