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Bapuant 1

3apanus 1-6. MHoxkecTBeHHBII BbIOOP. MakcuMmaibHas OIGHKA 3a KaXI0e
3ajJaHue — 5 0aIoB.

Bribepure BCE npaBuiibHBIC OTBETHI.

1. AToMsl yrieponaa, a3oTta i C€pbl OTHOBPEMEHHO BXOJAT B COCTAB MOJICKYJI:

a. HUncynuna

b. HyK/IeHHOBBIX KHCIIOT

C. Tuamuna (umamuna B1)
d. Cepuna

e. I'nmukorena

2. Beibepute pacTeHus, KOTOPBIE HCIIOIB3YIOTCS JUISI ITOJTYICHHS Macel.
Tvikeéa 0bObIKHOGEHHASA

Macnuna esponeuckas

T opuuya uepnas

SAumeHb 0OBIKHOBEHHBIN

Jlen 0bviKHOGEHH DI

T o0 oo

3. 'yOKu, KUIIEYHOTIOIOCTHBIC ¥ MIIIAHKH CITIOCOOHBI Pa3MHOXKATHCS MPU TOMOIIU MTOYKOBAHHUS, a
TUTOCKUE U KOJIbYAThIe YEPBU — IPU TIOMOIIH JIJIEHUS Tena. YTo 00IIero y 3TuxX JBYX CIIOCOO0B
pa3MHOKeHHUA?

Ilomomcmeo 6 nHopme cenemuiecku UOEHMUYHO MAMEPUHCKOMY OP2aAHUSMY

[ToToMku kax 0¥ ocoOu Bcerga OyayT o0nagaTh OJUHAKOBBIMH (DEHOTHIIAMU
Ilomomcmeo oonoui ocobu npedocmasnsem coooli KIoH

Omo gopmsl becnonoeo pazmuodiceHus

VY pazBuBaromierocs opranuzMa GOpMHUPYIOTCS IPOU3BOTHBIC TPEX 3aPOABIIIEBBIX JTUCTKOB

P00 T

4. I'me B KJIETKE JIUCTOBOM MapeHXUMBI (PUKyca MPOUCXOIUT OMOCHHTE3 OEIIKOB?

a. Anpo

b. Snpsiiko

C. [umonnazma
d. ITnacmuowi

e. Mumoxonopuu

5. PeueBbie 1IeHTPHI Y YeTTOBEKa B OCHOBHOM HAXOJIATCS B JIEBOM Honymiapun. 3oHa bpoka cBsizaHa
C BOCTIPOM3BEICHUEM peuH, a 30Ha BepHuke oTBedaet 3a ee Bocnpusatue. [Ipu mopakeHnn 3TUX 30H
HaOII01al0TCS MOTOPHBIE HIIM CEHCOPHBIE HApyIIeHUs peur. BeiOepuTe BepHbIe yTBEPKIACHUS.
a. Ilpu nopaosicenuu 30nvl bpoka peusv 3amednenHas, Hapyuleno npoU3HoOUleHue HeKOMopbIxX
38yK08



b. Tlpu nopaxenuu 30HbI BepHuKke pedb ObICTpasi, OCMBICICHHAS

C. [Ilpu momopnvlx Hapywienusx peuu xapakmepua “meneepaguasn peusv ”’, Kocoa nayueHm
onyckaem apmukiu, cor3svl u npeonoau: ‘A doxmop saempa”

d. Ilpu nopaxeHuu 30HbI BepHuke 60IbHON OCO3HAET CBOIO PEUYEBYIO TUCHYHKIIHIO

e. Ilpu nmopaxenuu 30061 bpoka 6ONBHOI ¢ TPYIOM 3aITOMHUHAET HOBBIE CJIOBA

6. ['nnpaust — 3TO TpyIIa BUJOB, KOTOPBIE UCIIOJIB3YIOT CXOJIHBIE PECYPCHI U BBIIIOJIHAIOT CXOHYIO
poiib B 3KocucTeMe. BriOepuTte nmapbl OpraHu3MoB, KOTOPBIX MOKHO OTHECTH K OHON THIIbIHH.
JlyroBast cobauka 1 JIyroBoi BOJIK (KOHOT)

Puioicutt mapaxan u uepnwiii mapakaw

MscHas myxa u Myxa Lene

Mansaputinviii komap u KOMap-nUCKyH

Mopckas nuinsa 1 MopcKasi Karycra

®o0 oW

3ananue 7. AHajau3 OHOJIOTHYECKOro mpomecca. MakcumanbHas orenka — 10
0aJUI0B.
Ilepen Bamu Qotorpaduu, WUTIOCTPUPYIOIIME PAaHHME 3Talbl OHTOICHE3a OJHOIO 3arajo4HOro

JKUBOTHOTO. AHHMMAJIBHBIA TIONIOC 3apojblllla Ha BceX ¢oTorpadusx HAXOAUTCS CBEPXY.
PaccmoTpuTe pUCYHKH U BBIOJTHUTE 33JaHUS.

3a4amok
Me300epMbl \

o

3a4amok
pma

A E

1. YcTaHOBHTE XPOHOJOTMYECKYIO MOCIEAOBATEIbHOCTh CTaJINil OHTOTE€HE3a, HAYMHAS C 3UTOTHI
OTBeT 3anumuTe B OTBEACHHOE I0JI€ B BUJIE TTOCIICOBATEILHOCTH OyKB O3 3HAKOB IPENHHAHUS
poOesIoB, PEruCTp HE BaskKEH.

Otet: EABI'B/]

2. Beibepute Bce NpaBUIBHBIE XapPAKTEPUCTUKH JaHHOTO OHTOTeHe3a. OTBET 3amuIIuTe B
OTBEJICHHOE II0JI€ B BHUJE IOCJCIOBATEIIBHOCTH JIATUHCKHX OYKB B ajn()aBUTHOM TOpsAKe Oe3
3HAKOB MPENUHAHUS U TPOOETIOB, PETUCTP HE BasKEH.

aHyc —~



a. PasButne 3TOr0 ’XMBOTHOT'O COIIPOBOXKIAETCS TacTPyIsueit

b. JlaHHbIi OpraHu3M — MPEACTaBUTEIb ABYCIONHBIX )KHBOTHBIX

c. Hudpoii 1 Ha pucynke b 0603HaueH NepBUYHBIN KUIIIEYHUK

d. Cranus ] OTHOCUTCS K IOCTAIMOPHOHAIBHOMY MEPUOY Pa3BUTHS

e. Hudpoii 3 Ha pucynke b ormMeuena BropudHas OJI0CTh TeNa
Ortgert: acd

3. KakoBa MmIoMaHOCTb KIETOK, 0003HAYEHHBIX MaJICHBKUMH CTpeJKamMu Ha pucynke E? Bribepure
€IMHCTBEHHBIN MTPAaBWIbHBIN BapUaHT OTBETA.

a. Tammougnnie
b. Jdumnongasie
c. llomumimoungdeie

OTBeT: a

4. K xakoMy TaKCOHY OTHOCHUTCS 3TO >KUBOTHOe? BriOepuTe eTMHCTBEHHBIN NMPaBUIbHBIA BapUaHT
OTBETA.

a. llepBuunOopoTsIC
b. BropuunopoTtbie

OtgeT: b

5. Kaxk Ha3bIBaeTcs cTajius OHTOreHesa, (hororpadust KOTOpoi npeacTaBieHa Ha pucyHke ['?
3anumure OTBET B OTBEIECHHOE I10JI€ B BU/IE OJJHOTO CJIOBA.

Ortger: Giactyna

3ananue 8. PaGora ¢ un3zoOpakenumssMu 00beKTOB. PaccmoTpute pHUCYHKH U
BBITIOJIHUTE 3a/1aHusl. MakcuMaibHas OlleHKa — 5 OaJlIoB.
Ha PUCYHKC I/1306pa)KeHI>I CTPYKTYpbI, Y4YaCTBYIOIIUMC B PA3MHOXKCHHU Y HpCHCTaBI/ITCHCﬁ

Pa3JIMYHBIX OTACIOB BBICHINX paCTeHI/If/'I. 3anumnure PYCCKHE HA3BAHUA 5THUX OTACIIOB B OTBCJICHHBIC
I10JI4




Ortser:

1. liBeTKOBBIE (TTOKPBHITOCEMEHHBIE)

2. lIBeTKOBBIE (ITOKPBITOCEMEHHBIE)

3. 'onmocemennsle

4. [TanopoTHMKOOOpa3HbIe (MAMOPOTHUKOBU/IHEIE, TATIOPOTHUKH )
5. Moxoobpa3uple (MOXOBHIHBIC, MXH)

3ananue 9. PaGora ¢ TekcToM (IMOMCK M HCIIPaBJieHUe OIIUO0K). MakcuMabHas
OILIEeHKAa — 5 0ayIoB.

[lepen BaMu TEKCT, colepKallUil MATh OMOJIOTMYECKUX OUIMOOK. BHUMATEeNbHO MPOUTUTE €ro,
HaﬁﬂHTe OIJ_II/I6KI/I n OGT:SICHI/ITC, B 4Y€M OHH 3aKJIIOYAKOTCA, BIIMCaB OTBET B OTBCACHHOC I10JIC.
Buumanue! Ucnpapienne ¢pasbl HCKIIOYUTEIbHO OTPULAHMEM (MoXdcem — He Modcem,
umeem — He umeem WM T. 1.) He 3acuurTbiBaercd. HeoOxoaumo cdopmynaupoBarb
yTBepAUTeIbHbIE NPeAI0KeHUsl.

Bupycel — Menpuaiinime CyliecTBa, HE HUMEIOIIME KJIETOYHOIro CTpoeHus. OHHU SBISIOTCS
OONUTaTHBIMKA TIapa3uTaMHu, T.K. CIOCOOHBI Pa3MHOXKAThCS HWCKIIOYUTENIHO BHYTPH JKHBOH
JYKapUOTHYECKOM KIIETKU. BHE KIIeTKM X031MHAa BHPYC CYILIECTBYET B BHJI€ BUPYCHOM YaCTHUIbI,
cocTosiiel M3 OenKoBOW O00OJIOYKM — Karcuia, M CEpALEBUHBI, COAEp)KAlleld T'eHETHUYECKUI
MaTepual ¥ HEKOTOpble O€lKu, HampuMep, HYKJICONPOTEUHbl WM (EpMEHThl CHUHTE3a
HYKJIEMHOBBIX KHUCJIOT. HekoTopble BHPYCHl TakXe HUMEIOT JHUIIONPOTEUHOBYIO OOO0JIOUKY —
cynepKancus.

I'punn sBisieTCS OAHOM M3 YACTBIX HMPUYMH CMEPTHOCTH, OCOOEHHO B INEPHOJbI BCIBILIEK
3a005IeBa€MOCTH — 3MUJEMUN. 3apakeHHe TPUIIOM MPOUCXOIUT BO3IYIIHO-KANEIbHBIM ITyTEM:
YaCTULbl BHPYCA, BBIXOAS M3 KIETKH, IIONAJAIOT BO BJIIAJKHYIO BHEIIHIOK Cpedy, MPOHUKAIOT B
KAaIlIu BOJIBI, IJI€ COXPAHSIOTCS A0 MPOHUKHOBEHUS B OpPraHU3M HOBOTO Xo3sguHa. O00JI04YKa BUpyca
IpUIIa COCTOMT U3 JUOUAHON MeMOpaHbl M TOIPYKEHHBIX B HEE IJIMKONPOTEHHOB,
o0ecreunBamIIUX MPOHUKHOBEHHWE BHpyca B KIETKY. [JHMKONPOTEMHBI CBA3BIBAIOTCS C
IIOBEPXHOCTHBIMU  MOJIEKYJJAMH ~ KJIETOK-MMILEHEW, IIOCI€  4Yero BHpPyCHas  4acTula
TPAHCIIOPTUPYETCA B KIETKY IIOCPEICTBOM JHAOLMTO3a. B pe3ynprare BHYTPH KIETKH
dbopmupyeTcs HIOCOMA C BUPYCHOM yacTuileii. B mporecce co3peBaHHs SHIOCOMBI B HEH
noBbImaeTcss pH, 4To 3amyckaer mpolecc CIUsSHUS BUPYCHOM 0000YKH ¢ 000JI0YKOH 3HAOCOMBI.
TakuM oOpa3oMm, BHpPYC OKa3bIBaeTCsl B LIMTOIUIa3Me. Y BUPYCOB TpHIINA T'€HOM MPEICTABIISET
coboit monekynsl PHK. UToObl pa3MHOXKHUTHCS, BHPYCY HEOOXOIUMO CHUHTE3UpOBAaTh HOBBIE
mosekysibl PHK u 6enkoB. Jlis 3TOro Ha 0CHOBE IPOHMKIIIMX B KJIETKY Mojekyn BupycHoit PHK c
nomouipro PHK-3aBucumont PHK-nonumepassl, koTopast BCcerja NpUCyTCTBYET B KIIETKE UEJIOBEKA,
cuntesupytorcss HoBele PHK. Drtu maTtpuubl nanee ucnonb3yroTcss pubocomMamu KIETKU IS
CHHTE3a BUPYCHBIX OenKkoB. Pa3zMHOkeHHe 3aBepluaeTcs Ha kieToyHoi memOpane, rae u3 PHK,
OENIKOB Cep/ILEBUHBI U 000JI0UYKH, a TAKXKE JTUIUA0B MEMOpaHbl OPMUPYIOTCS BUPYCHBIE YAaCTHIIBI.
OHM BBIXOIAT U3 KIETKU B PE3yJbTaTe €€ pa3pyllICHUs U 4epe3 AbIXaTeIbHbIE IIyTH MOMAJAI0T BO
BHEIIIHIOIO CPeNy, T/1€ HUKII 3aBEPIIACTCS.

OTBETHI:

1. | Bupycel cnocoOHBI pa3MHOXKATbCSl KaKk B JYKAPUOTUYECKUX, TaK U IMPOKAPHUOTHUYECKHUX
KJIETKaX.

2. | YacTumpl BUpyca MOMAAAalOT B OKPYXKAIOLIYIO CPeoy BMECTe ¢ MeNbYallIMMU YacTHIAMU
CIIOHBl M CJIM3HW OT 3apaX€HHOI'O 4YeJIOBEKa, MPU BIBIXaHWM TAaKUX YaCTUI[ IPOUCXOJHUT
3apa)KEHNE HOBOT'O XO351MHA.

3. | B mporuecce co3peBanus s3H10coMbl pH B Hell cHUXKaeTcs, MPOUCXOIUT 3aKUCICHUE CPEIbl IS
oOecnieueHrs pabOThI MUIIEBAPUTENBHBIX (PEPMEHTOB.
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4. | PHK-3aBucumbie PHK-monmmepasst — BupycHble (EpMEHTBI, B KIETKaxX YeJIOBEKa OHHU
MOSIBJIIFOTCS TIPU 3apaKCHUM BHPYCOM, MONAJAI0T B HEE BMECTE C BUPYCHOW YACTHUIIEH WU
CUHTE3UPYIOTCS Ha OCHOBE BUPYCHBIX MAaTPHIL.

5. | Bupyc BBIXOIUT U3 KIIETKH, HE pa3pyl1ias ee.

3amanue 10. 3agaya nmo MosekyJasIpHOH OuosioruM U OHOMH(OpPMATHKE.
MaxkcumanpHas olieHka — 4 6asuia.

[Ipoananu3upynTe TEKCT, MOCBAIIEHHBIA METOJIUKE UCCIICIOBAHUM, U BBIIIOJIHUTE 3aJaHUE.

Meton nonumepasHoil nenHoit peakuuu (I1LIP) B Hacrosiee BpeMs MHUPOKO IPUMEHSETCS B
ouonornn u meauruHe. Knaccuueckas [P mo3Bosisier momyduTh O0JbIIOE KOJUYECTBO KOMUN
uHTepecyomniei Hac nocnenoBarenbHocTd JJHK. CienuduaHOCTh JaHHON peakiuu 00eCIeYnBaroT
HeOOJIbIINE MOCIEeI0BATEIbBHOCTH HYKJICOTHAOB - mpaimepbl. Mx moaduparoT Kk 060MM KOHIIaM
ammmudunupyemoro ydactka JJHK takum o6pazom, 4ToOBI OCIEI0BATENBHOCTD TaK HA3bIBAEMOTO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIICIOBATEILHOCTH Ha 5’ KOHIIE IIEMH, TOTa KaK 0OpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTApeH IOCieI0BaTeNbHOCTH Ha ee 3’ kouie. Hampumep, ecnu
untepecytomuii Hac ywactok JIHK 3akanumBaercss mocnenoBarenbHocThIO 5 -AAGCTA-3", To
oOpaTHBIii TpaiiMep OyaeT UMETh TocieaoBarebHoCTh: 5 -TAGCTT-3".

UroOsl mpaiiMepbl MOTJIM y3HATh HeoOxoauMyto nociuenoatensHocts JJHK, cmecwy mst [TLP
peaKIMy HarpeBaroT 0 OINPEACIICHHOW TEeMIepaTypbl — TEMIIepaTypbl OT)KHra mpaiMepoB. JTa
TEeMIIepaTypa pacCUUTHIBACTCS MyTeM MpHOaBIeHUS K TeMIepaType IJIaBjieHus (TemrepaTrypa, mpu
KOTOpPOM IPOUCXOJUT pa3beIMHEHUE JIByXILlEO4eyHOW MoJekyiasl mnpaiimepa) 4°C. JJHK-
MOJIMMEPAa3a, OCYLIECTBISIONIAs pEeIUIMKalulo HHTepecyromero Hac ydactka JIHK, ucnosb3yer
npaiiMep B KauecTBE 3aTPaBKHU /I Hadajla CMHTe3a. B pe3ynbrare MaHHOW PEaKIUU MOJydaeTCs
Komus HeoOxoaumoit mocnenoareiabuoctu JJHK.

3ajaya. B jaHHOW mOCenoBaTENbHOCTH HYKIEOTHAOB 3aKOJUPOBaH MENTUA JIHMHON 23
AMHHOKHMCIIOTHBIX OCTaTKa.
Bam HeoOxonumo momoOparh mpaiiMepsl A aMIUIM(UKALMK BCeW 3TOM MOCiel0BaTelbHOCTH,
BKitouasi ctapT-kooH (ATG) u cron-komoH (TGA, TAG, TAA). IlomHute, yto mnpaiMepsl
JIOJKHBI OBITh criemuuYHbl U 007aJaTh MTPUMEPHO OJMHAKOBOW TEeMIepaTypoil IUIaBIIEHUS
(paznmuuus ve 6oiee 2-4 °C). Temneparypa MIaBIeHUs] paCCUYUTHIBAETCS Mo Gopmyiie:

2(A+T) + 4(G+C),
rjae OyKBBI — 9TO KOJIMYECTBO HYKJICOTHIOB KaXIOro THma. Pazmep kaxmoro mpaiimepa JTOJDKEH
COCTABIIATh 15 HYKJI€OTH]IOB. 3alUIIMTE MOCIE0BATEIILHOCTH NPSMOro U 00paTHOro mpaiimepa B
OTBEJICHHBIE TTOJISI.

ITocnenoBaTenbHOCTh HYKJIEOTUIOB:
5—- GAAAATTGTATGGGGCATTTTGTTTATGGTAGATGTGTCAAGCCACATATACATATT
TTTTAGGCTCTAGATTTGAGATGAGGCACGCCGCACAT-3

OtBeTsI:
[Tpsmoit npaiimep: 5’-ATGGGGCATTTTGTT -3’
Oo6patnsiii mpaiimep: 5’-TCATCTCAAATCTAG -3’

3amanue 11. 3agaya mo MoJeKyJASIpHOH Ouosiorum U OuoMH(pOpPMATHKE.
MakcumaiibHas orieHka — 6 OasIoB.
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Jlnst Toro, 4roObl paznuuuTh nocienosarenbHoctd JIHK, MOXHO MCIONB30BaTh PECTPUKTA3ZbI —
(GepMeHTBI, KOTOpbIE Y3HAIOT M DPAa3pe3aloT CTPOro OINpPENEIECHHBbIE I0CIEA0BATENIbHOCTH
nykieorunioB B JIHK (Ttak HaspiBaemble caiiTel pectpukuuu). Hampumep, pectpuxraza Pfull, y
KOTOpOM calT pecTpukiuuu Hecer mnocneaoBarenbHocTh S5 -GCATC|G-3", npu peakiuu ¢
nocnenosarenbHocThio JIHK Oyner paspesats ee Ha 1Ba (parmMeHTa, cojepiKalie Ha KOHIax
nocinenosarensHoct 5 -GCATC-3' u 5'-G -3°.
Bam nana cxema pesynbratoB anekrpodopernueckoro pasaenenus JJHK B arapoznom rene mocine
PEaKIMK PECTPUKIIUN HEKOTOPOH IIa3MU/IbL:

mapkep (n.n) PStll Xbal Pstll + Xbal

5000 = L

3500 = I
2800 = I

2000 = |
1800

1000=-

700 =

500 =

200

VYkaxure pazMep Iu1a3sMuIs! B apax Hykiaeotuaos: 7000

CocrtaBbTe KapTy IUIa3MUbI, OMMPAsCh Ha Pe3yJIbTaThl AeKTpodopeTrueckoro paszaenenus JHK.
3anuIuTe MOCIEAOBATENbHOCTh PACIOIOKEHUS CANTOB PECTPUKLUM B OTOW IUIa3MHUIE U
(GbparMeHTOB MeXay HUMM, HauMHas 3alllCh C pa3Mepa caMoro OoJjbpIIoro (yparMeHTa, Ha3BaHMS
CIIEQYIOIIErO 32 HUM CalTa PECTPUKLUUU M TaK Jajee N0 CaiTa PECTPUKIMM, OrPaHMYUBAIOLIETO
MePBbIi (parMeHT ¢ Apyroro KoHmna. OTBET 3aMUIIUTE B BUE MOCIEI0BATEILHOCTH (P U OYKB,
0e3 mpobenoB u pazaenurencii. Ilpumep omeema: 1000Bsel100Hind1800Bsel400Hind1600Bsel

OT1BeT:

3500Pstl1500Xbal200Pstl11800Xbal 1000Pstl|

3500Pst111000Xbal1800Pstl1200Xbal500Pstl |
500 Xbal

200
Pstll

Pstll

3500
1800

Xbal

Pstll
1000



3aganue Nel2. Padora ¢ undopmanmeii. MakcumanbHas onenka — 10 6amos.

BHuMaTenpHO NpouHTaiiTe MpeAoKEHHbIE (ParMEHThl TEKCTa U PACCMOTPUTE PUCYHKH, 3aT€M
IIEPEXOIUTE K BBIIOJIHEHUIO 3a1aHui. Ka)kplii OTBET 3alMIIUTE B CIIEUAIBHO OTBEICHHOE I10JIE B
BUJIC TIOCJIEJOBATEILHOCTH OyKB B an(aBUTHOM MOpsAKE Oe3 3HAKOB MpPEMUHAHUA U MPOOETOB,
PErucCTp HE BAXKEH.

®parmenr 1.

OaHo w3  JOCTWXKEHM  OWOJIOTMHM  TOCIEAHMX  ACCATUICTHH —  PEKOHCTPYKIUS
(buIOreHeTUYECKNX OTHOIMIECHUH MEXIY pa3IMuHBIMU SYKapHOTaMH U MTOCTPOCHHE HA 3TOM OCHOBE
UX CHUCTEMBbI, oOTpaxkaromeil »sBomonuio (puc.lA). B COOTBETCTBUM ¢ COBPEMEHHBIMU
NPE/ICTaBICHUSMH BBIJICIISIOT JIBE TJIaBHBIC 3BOJIIOLIMOHHBIC BETBH (KJIajbl) dykapruoT — Amorphea
n Diaphoretickes, X Ha3BaHUS TEPEBOMATCS Ha PYCCKHH S3bIK Kak «O0ec(OpMEHHBIC» W
«pa3zHooOpa3HbIe», COOTBETCTBEHHO. K MEpBBIM OTHOCAT, Hampumep, OOJIBIIMHCTBO aMeOOUIHBIX
OpraHu3MoB (BKJtouasi ameOy mpoTest U AU3EHTepUiHyr amely, CIM3E€BUKOB), MHOT'OKJIETOYHBIX
KHUBOTHBIX (Metazoa) n ux Omkalmmx poAcTBeHHUKOB (puc. 1B), Bcex HacTosmmx rpudoB, a Ko
BTOPbIM — BBICIIME PAaCTEHUS U OOJBIIMHCTBO BOAOPOCIEH, a Takke HH(]Y30pHii, CIIOPOBUKOB,
dopamuHuDEp, paAHOIAPHA 1 MHOTHX OpyruX. OUIOTEeHETHYECKUE CBA3H HEKOTOPBIX TPYII MOKa
elle He YCTAaHOBJIEHBI, HMX NPHUHIATO o0003HauaTh Kak incertae sedis, TO €CThb TPYIIIbI
HEOMPEACIIEHHOr0 cucTemMarnueckoro monoxenus. K omuoit m3 wux (Discoba), B wactHOCTH,
MPUHAUJICKUT 3HAMEHHUTAs IBIJIEHA BMECTE C €€ TeTepoTpPO(HBIMH POACTBEHHUKAMU (HAIpUMED,
TPUIIAHOCOMOM ).

Pucynok 1. A. Ynpomiennas cxema ¢unorenun sykapuoT (mo Leontyev, Schnittler, 2017; Adl et
al., 2019, c¢ wusmenenusmu). b. @unoreHernyeckue B3aMMOOTHOLIEHHS M  TOJOXKEHHUE
MHOTOKJIETOUHBIX >KMBOTHBIX (Metazoa) cpenu Opisthokonta (mo Hehenberger et al., 2017, c
W3MEHEHUSIMH).

Takum 00pa3oM, KilacCHYeCKHE LapCTBa 3YKApHOT — JKUBOTHBIE, PACTEHHUS U IpuObl — HE
MOTYT TENepb CUYUTATbCSI €CTECTBEHHBIMU CHUCTEMATHUYECKMMHU TpynmnaMu (TaKCOHaMH) B HX
TPaJIUIIMOHHOM O0OBeMe, TaK KaK MHOTHME HX TMPEJICTaBUTEIN He SBIAIOTCA ONHU3KUMHU
polcTBeHHUKaMu. Hampumep, Tak HazbIBaeMble «IIPOCTEHININME >KUBOTHBIEY», OKa3aJUCh Cpenu
IIPE/ICTaBUTENIE IIOYTH BCEX BETBEW, IOKa3aHHBIX Ha pucyHke lA. «Husmme pacreHus»
pa3bexxanuch B OCHOBHOM IO pa3HbIM Kiagam BHYTpu Diaphoretickes (kpome 53BrieHbl ¢ ee
reTepoTpOPHBIMU POJCTBEHHUKAMH), a TpUOBl OKa3aluCh Kak cpenu «O0ecpopMeHHBIX», Tak U
cpenu «pa3zHOOOpa3HBIX». BmecTe ¢ TeM MHOTOKJIETOYHBIC >KMBOTHBIC, BBICIIHE TPHOBI (C
XUTPHUJIMEBBIMU) U BBICIINE PACTEHUS (C 3€JIEHBIMH BOJOPOCISIMHU) COXPAHUIN TAKCOHOMUYECKYIO
1enocTHocTh. Ha cxeme oHM mpuHaaiexar, COOTBETCTBEHHO, TakcoHaM Holozoa, Holomycota u
Viridiplantae. )KUBOTHBIMH — B CAMOM CTPOI'OM CMBICJIE€ 3TOTO TEPMHHA — CJIEYET CUUTATh TOIBKO
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MHOTOKJICTOYHBIX JKUBOTHBIX (Metazoa), mojoxeHne KOTOPBIX CPed POACTBEHHBIX Tpymm Oosee
moApoOHO MoKa3aHo Ha pucyHke 1b.
3aMeTHM, YTO MHOTOKJIETOYHBbIE ()OPMBI BO3HUKAIM IO KpailHeH Mepe B 25 pa3Iu4HbIX
JUHUAX DSyKapuoT (IpuyeM B OOJIBLIMHCTBE CIy4YaeB 3TO CONPOBOXKIAIOCh U MOSBICHUEM
(g epeHIMPOBKH KIIETOK), @ TKAHEBasi OpPraHu3alus Tejla — BRICIINI ypoBeHb AuddepeHunpoBku
— NOSIBJISIACh KAK MUHUMYM TPHKJIBI.

®dparmenr 2.

VY 5yKapuoT M3BECTHBI TpH crocoba (HOpMUPOBAHHUS MHOTOKIETOYHOTO Tejla B OHTOTCHE3E,
KOTOpbIE CXEMaTH4YeCKH H300pa’keHbl Ha pUCYyHKEe 2A, IMpUYEM BCE OHU BCTPEYAIOTCA U Cpenu
CPaBHUTENHHO OJM3KUX POJCTBEHHHKOB >KMBOTHBIX. [lepBbIil crnoco0 pacmpocTpaneH Hambolee
mupoko. OH peanusyeTcst B OHTOI€HE3e¢ MHOTMX OpraHM3MOB, B TOM 4Hcie M Metazoa, korna
MHOTOKJICTOYHAsE KOHCTPYKIHS (OPMHUPYETCS B pe3ysibTaTe IOCIEAOBATEIBHOIO JIEICHUS
€IMHCTBEHHOM MCXOAHOM KIIETKU-3UTOThl. CXOIHBIM 00pa3oM (GOPMHUPYIOTCS U KOJOHUHU Y
BOPOTHHYKOBBIX KryTukoHoceB (Choanoflagellata). Oxun u3 Hambonee HM3Y4YEHHBIX BHUJIOB
BOPOTHUYKOBBIX Salpingoeca rosetta cymiecTByer kak B BU/E OJHOKJICTOYHBIX (hOPM, TaK U B BUJIE
JMHEWHBIX WM PO3ETKOBUAHBIX (OKPYTIIBIX) KOJOHUH (puc. 2B), mpudyeM KoioHHH (HOPMUPYIOTCS
UCKJIFOUUTENIBHO B pe3yJibTaTe JAEJICHUs OJHOM MCXOAHOH KieTku. Bropoii crocol peanusyercs y
HekoTopeix Ichthyosporea. B asTtom cnmydae cHawana ¢GopMUpYeTCss MHOTOsIICpHAs KIIETKa
(ueHoUMT), KOTOpas B JajbHEHIEM AEIUTCA Ha OTICNIbHBIE KIETKH, 00pa3ylouiue CTaObuiIbHYIO
MHOTOKJICTOYHYIO KOHCTpYKImi0. Heuto momoOHoe HaOmomaeTcs M B paHHEM OHTOTEHE3e
HEKOTOpbIX Metazoa ¢ KpyHHbIMM SIHLEKIETKaMU (HAapuUMep, Y HACEKOMBIX, TOJOBOHOTHMX
MOJUTIOCKOB, IITHIl UMEET MECTO HETOJIHOE Apo0ieHne 3uroTel). Y HekoTopsix Filasterea, kak u y
MHOTHMX CJIM3€BHKOB M Ja)X€ Y MHUKCOOAKTEpHii, MHOTOKJIETOYHOE TeJI0 00pa3yeTcs B pe3yjbTare
arperanyy OJMHOYHBIX KJIETOK, H3HAYAILHO KHUBYIIIMX BIIOJIHE CAMOCTOSTENFHO (BapuaHT 3).

C %)

- PoseTkoBuaHas
JIvHenHasn KONMOHUS
KONOHUA
Mnasatowme
( ) 4\|ineﬂ<m

XKIYTUK

BOPOTHUYOK ——

TeNo KNeTku MpukpenneHHas
Teka ——— OAHOKNEToYHan

(oBonouka) dopma

Pucynok 2. A. Tpu cnocoba ¢GpopMHUpPOBaHHS MHOTOKJIETOYHOTO Tejla B XOJ€ OHTOTreHesza: 1 —
LHEHTPOOSKHBIH, 2 — LEHOUUTHBIH, 3 — LEeHTpocTpeMUTEeNbHbIM (arperannoHHbiii). b. Cmena
OJITHOKJIETOYHBIX M KOJOHHAJIbHBIX (OpPM B OHTOr€HE3e BOPOTHUYKOBOIO KI'YTHKOHOCLA
Salpingoeca rosetta (Choanoflagellata) (Fairclough et al., 2013). ITosicHeHus B TekcTe.

O4eBHIHO, TE€IO MKUBOTHOIO — 3TO HE IPOCTO CKOIJIEHHE KIETOK. DopmupoBaHUE
MHOTOKJIETOYHOCTH Yy Metazoa TpeOyeT Hamu4usi pa3HOOOpa3HbIX MEXaHW3MOB MHTETPALIUU, TAKHX
KaK KOHTpPOJIb KJIETOYHOIO JIEJIEHUS M arornTo3a, o0ecredeHne B3auMOJEUCTBUS KIETOK MEXKIY
co0oi, 00pa3oBaHHE CJOXKHOIO BHEKJIETOUHOTO MaTpuKca («MEXKJIETOYHOTO BEIIECTBA») U
B3aMMOJICIICTBHE KIJIETOK C €ro KOMIIOHEHTaMH, HaJIM4Yue CHUCTEM KJIETOYHOIO pacro3HaBaHUS
(cBoii-uyxoi) u eme MHororo japyroro. Pasymeercs, Bce 3TO TpeOyeT MOSBICHUS
COOTBETCTBYIOIIUX MOJIEKYJISIPHBIX W KJIETOYHBIX CHCTEM, KOTOpBIE «3alMCaHbl» B TIE€HOMax
9YKapHoT.
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B cBs13u ¢ 3TUM BO3HUKAET BONPOC: «U300peTanu» 11 Metazoa (wiu Apyrue 3yKapHoThl) CBOU
COOCTBEHHBIE MEXAaHU3MBI IE€PEX0Aa K MHOTOKIETOYHOCTH HIIM K€ OHM MCIIOJIB30BATH KAaKUE-TO
o0IIe MHCTPYMEHTBI, BO3HUKIINE Yy OJHOKJIETOYHbIX mpeakoB? OTBET Ha 3TOT BOIPOC
COBPEMEHHBIE 300JI0TH I0JIy4aroT, HCIOJb3Ysl apCeHall CPaBHUTEIbHON reHoMuKH. K HacTosmemy
BPEMEHU YJAJIOCh IPOYECTb U pacuM(poBaTb TIEHOMbI MHOTHMX JYKapHOT. OTO IO3BOJSIET
cpencTBaMu OMOMH(GOPMATHKH IOJy4YaTh AAHHBIE O HATMYMHU-OTCYTCTBHU TE€X WM MHBIX T€HOB Y
pa3sHBIX OPraHU3MOB, CPABHUBATD UX U JI€JIaTh BHIBOJBI.

BbIACHMIIOCH, YTO T€HOM >KMBOTHBIX, KOHEUHO, COACPKUT I'€HbI, 3BOJIIOLMS KOTOPBIX CTaa
HCTOYHHKOM KJIFOYEBBIX MHHOBAIMH M BO MHOT'OM OIpeAenuia ux crnernuduueckue ueptsl. Ho nx
HE TaK MHOIO, KaK Ka3aJloch paHee. MHoOrue reHsl, 0O€CIeYMBaIOIINE BaKHbIE MHTEIPALlMOHHBIE
MEXaHU3Mbl B MHOTIOKJIETOYHOM TEJI€ JKUBOTHOIO, PACIPOCTPAHEHBI CPEIU JYKApUOT Tropasio
mMpe, HeKoTopble — naxe 3a npegenamu Opisthokonta. [Ipudem MHOrHe U3 HUX 0OHAPYKUBAIOTCA
Uy OJHOKJIETOYHBIX (hopM. [IpuMepom ToMy sBISIETCS pacIpOCTpaHEHUE JOMEHOB, Y4aCTBYIOIIUX
B oOecle4eHNH KIETOYHOM aiare3uu, (pOpMUPOBAHUM BHEKIETOYHOIO MATpPUKCA (MHTEIPHHBL,
KaATCpUHbI, KOJJIareHbl, (UOPOHEKTHH, JaMHHMH ¥ 1p.), CHHTE3€ HEHpONEeNTUIOB,
UMMYHOIJI00YJIMHOB W JApYrux Mojiekysl. HaOop «reHeTMYeckHX HHCTPYMEHTOBY», KOTOpBIE
BO3HMKJIIM €€ y OJHOKJIETOYHBIX (hOpPM, OKa3ajicCsi B YEM-TO YHHMBEPCAIbHBIM: KAaKHE-TO €ro
3JIEMEHTBl OBUIM aJalTUPOBAHbl MHOTOKJIETOYHBIMU JKHBOTHBIMU K HOBBIM CHELU(DHUECKUM
(bYHKIISIM.

1. IlpounTaiite ¢pparment 1 U paccMoTpuTe pucyHOK 1. Boibepure Bce mpaBUIbHBIE YTBEPIKICHHS.
a. Kmager Amorphea m Diaphoretickes nuBeprupoBaiu erie Ha paHHUX dTalax 3BOJIOIHH
9YKapuOT
b. Holomycota u Metazoa — ceCTpHHCKHE TaKCOHBI
MHOTrOKJIEeTOYHBIE )KUBOTHBIC OTHOCSTCS K TakcoHy Opisthokonta
d. Trypanosoma brucei (Bo30OyauTenb COHHOH OOJIC3HH YEIOBEKA) MPHHAIICKHUT TAKCOHY
Discoba — oHoi u3 6a3aabHBIX TPYIIT 9YKAPHOT
Otser: ac

o

2. Ilpouwnraiite pparment 1 u paccMoTpuTe pUCYHOK 1. BpiOepure Bce paBHIIbHBIE YTBEPKICHHS.
a. bmmwke K OCHOBaHHMIO CaMBIX KPYIHBIX KJIaJ, TOKAa3aHHBIX Ha pHUCYHKe 1A, HaxomsaTcs
OJTHOKJIETOYHbIE (POPMBI
b. Takcon Diaphoretickes BkitO4aeT Kak aBTOTPO(HBIX, TaK H TETEPOTPOPHBIX
IpeJcTaBUTeNeN
c. Wudysopun u copoBUKH B (HIOTEHETHYECKOM OTHOIICHHH OJIM)KE K MHOTOKIIETOYHBIM
KMBOTHBIM, YEM K BBICILIUM PACTEHUSIM
d. Bce sykapuoThl, 00J1a/1aI0IINE KTyTUKaMH, 00pa3yoT eIUHbIH TaKCOH KTy THKOHOCIIBI
Ortger: ab

3. IlpounTaiite pparMeHT 2 1 pacCMOTPUTE PUCYHOK 2. BbiOepute Bce MpaBUiIbHbBIE YTBEPKICHHS.
a. Y BOPOTHHUYKOBBIX >KTYTUKOHOCIIEB KOJIOHUH (POPMUPYIOTCS B PE3yJIbTaTe JAEICHUS OJHOU
KJICTKU-TIPEIIIECTBEHHUIIBI
b. Kierku kononuit Salpingoeca rosetta mokpsiTel TEKO#
c. UenouuTHbii crmoco6 (GopMUpOBaHMS MHOTOKJIETOYHOIO Tella Cpelud  JYKapuoT
pacmpocTpaHeH HanOosee MHPOKO
d. YV  HEKOTOpHIX  TPOKAPHOT  MHOTOKIETOYHBIE  KOHCTPYKIMU  (OPMHPYIOTCS
LEHTPOCTPEMHUTEIBHBIM CIIOCOOOM
Ortser: ad

4. OcHOBBIBasICh Ha MH(OPMAIIMH U3 TEKCTOBBIX ()PArMEHTOB U PUCYHKOB, BEIOEpUTE MPABUIIbHBIC
YTBEPIKICHHSI
a. B mpenmenax Opisthokonta wmoxHO HaOmMOmaTh BCe TpU crmocoba (GopMHUPOBAHUS
MHOTOKJIETOYHOTO Tela
b. CoBpemeHHast 300JI0THsI UCTIONB3YET TAHHBIE O TEHOMAX JyKapHOT
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c. Cpemnu Holozoa MHOrOKJIETOYHBIM TEJIOM O0JIQalOT TOJBKO NpeAcTaBuTenu Metazoa u
Holomycota

d. WarerpuHsl, XapakTepHble 1151 Metazoa, BCTPEYarOTCs My OJHOKJIETOYHBIX 3YKapHOT
Ortser: abd

5. OcHOBBIBasICH Ha MH()OPMAIIUK U3 TEKCTOBLIX (PparMeHTOB, PUCYHKOB U Balux 3HaHUSIX,
BBIOCPHTE BCE TPABHILHBIC YTBEPIKICHHS
a. Bce opranusmel, CriocOOHbIE K 00pa30BaHUIO [ICEBIONOIUM (JIOKHOHOXKEK), IPUHAIEKAT K
TakcoHy Amoebozoa
b. Tlepexom K MHOIOKJIETOYHOCTH — OJIHO U3 T€HEPAIbHbBIX HAIIPABJICHHUI SBOJIIOLUHN DYKAPHOT
C. BszaummopeiicTBHE KIETOK €O CIIOKHBIM BHECKJIETOYHBIM MATPUKCOM — OJHa M3 YepT
MHOT'OKJIETOYHBIX KUBOTHBIX
d. TeHOM KHBOTHBIX HE COAEPIKUT I'€HOB, CIIECIM(DUIHBIX I 3TOTO TAKCOHA
Orser: be

3aganue 13. 3agaya mo reHeruke. PemmTe 3amadyy M 3amMIIUTE OTBETHI B
OTBEJIEHHBIE MTOJIs1. MakcuMaiibHas onenka — 10 0asuios.

VY KyKypy3bl u3BecTHa MyTaius CMS-T. OHa jokanu3oBaHa B MUTOXOHApuaibHOU (MT-) JHK n
MPUBOJIUT K Pa3BUTHIO JePEKTHON NBUIBIBL, B pPE3yJbTaTe 4YEro pacTEHUE OKAa3bIBACTCS HE
000ermoIbpIM, KaK B HOpME, a XCHCKUM. JlelicTBHE 3TOW MyTalliu TOJNABISETCS, €CIU B sJIpe
OJTHOBPEMEHHO MPUCYTCTBYIOT JOMUHAHTHAs ajuienb reHa RF1 u momunanTHas annens reHa RF2.
I'enst RF1 u RF2 macnemyrorcst nesaBucumo. Pactenme [N] RF1 rfl RF2 rf2 ckpemeno ¢
pacrenuem [cms-T] rfl rfl rf2 rf2 (uurommasmatiyeckue HacleACTBEHHBIE 3aJaTKH IPHHSATO
3alKiChIBaTh B KBaJIpaTHbIX cKoOKax, [N] — obo3nauenne HopmansHOM MT-/IHK). Kakoe u3 atux
pacTeHuii NCIIONIb30BaHO B KauecTBEe MaTepuHckoro poautena? Kakoe paciierienue mo mnoiy oyaer
CpeIy TIOTOMKOB, ITOJTYYCHHBIX B PE3yJIbTATE 3TOTO CKPEIUBAHUS?

3arnoyHrTe CBOOOIHEIE IT0JIST TAOIHIIB:

OIEMEHTHI YCIOBHSL: OTBeTsI:
[Ton ucxomubix | [N] RF1 rfl RF2 rf2 2,4
pacTeHuii [cms-T] rfl rfl rf2 rf2 ¢
B kauecTBe MaTepHUHCKOTO POIUTEIS [cms-T] rfl rfl rf2 rf2
UCIOJIb30BaHO pacTeHHe (BBIMUIINTE T€HOTHUI)
IToTomkwu, JI0JIS paCTEHUM, HECYIIUX 0
NOJly4eHHble B | HOpMasibHYIO MT-JIHK
pe3ynbTare TIOJIsl paCTEHUH, HECYIINX
CKpEIIVBaHUHU MyTaHTHY10 MT-/JHK 1 (100%)
JIOJISl paCTEHUM, TOMHUHAHTHBIX 1/4 (25%)
u o reny RF1, u mo reny RF2
J10J1s1 000€TOJIBIX PACTEHHI 1/4 (25%)
TeHOTHITBI TAKUX PACTEHUH U MX [cms-T] RE1 rfl RF2 rf2
COOTHOIIIEHHUE
JIOJIs YKEHCKHMX pacTeHUN 3/4 (75%)
TEHOTHUIIBI TAKUX PACTEHUH U UX 1[cms-T] rfl rfl rf2 rf2
COOTHOIIICHUE 1 [cms-T] RF1 rfl rf2 rf2
1 [cms-T] rfl rfl RF2 rf2
Pewenue:

1. Pacrenue [N] RF1 rfl RF2 rf2 sBnsercs 000emnonbiM (HOpMabHbIE MUTOXOHIPHUH).

2. Pacrennme [cms-T] rfl rfl rf2 rf2 sensercs sxenckum (Mytanus [Cms-M] He noaBiieHa).
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3. B kauecTBe MaTepUHCKOTO POAMTENS UCIONIB30BaHO pacteHue [Cms-T] rfl rfl rf2 rf2 (ono ne
MOJKET MPOAYIUPOBATh HOPMATIBHYIO TBUIBILY, & IOTOMY HENPUTOIHO B KAYEeCTBE OTIIOBCKOTO
poauTens).

4. Y OOJNBIIMHCTBA PACTEHHI, B TOM YHCIIE y KYKYPY3bl, MUTOXOHJIPHH MEPEIAIOTCS TOTOMCTBY
TOJIBKO uepe3 sIEeKIeTKH. [103ToMy Mojy4eHHbIE MOTOMKH OyIyT HECTH JIUIIb MYyTaHTHBIC
MUTOXOHAPHH (OT MATEPHHCKOTO PACTCHUS).

5. Cpenu 3THX OTOMKOB OJKUIAETCsl PACIICILICHUE T10 SCPHBIM T'CHAM:

1[cms-T] rflrfl rf2 rf2 : 1 [cms-T] RF1 rfl rf2 rf2 : 1 [cms-T] rfl rfl RF2 rf2 :
1 [cms-T] RF1 rfl RF2 rf2

6. O6oenoapIMU OYAyT MOTOMKH, JOMHHAHTHBIC 110 000MM SAEPHBIM TeHam (MyTarus [CmS-M]

nojasiena). x gons cocrasut 1/4.

Dto 6yayt motomku [cms-T] RF1 rfl RF2 rf2.

8. JKeHckumu OyayT MMOTOMKH, PEIIECCHBHBIC XOTS Obl M0 OJHOMY M3 SICPHBIX '€HOB (MyTalus

[cms-M] ne momaBaena). Ux momst cocraBut 3/4.
9. Cpenu Hux OyzaeT HAOMIONATHCSA PACHICTIIICHHUE IO TEHOTHUITY
1[cms-T] rfl rfl rf2 rf2 : 1 [cms-T] RF1rfl rf2 rf2 : 1[cms-T] rfl rfl RF2 rf2
3ajaua pelieHa.

~

3aganue 14. /laiite pa3sBepHYTbId OTBeT. 3alMIIATE €r0 B OTBEICHHOE IOJIE.
MakcumanbHas ouenka — 10 6amios.

Cy1iecTBOBaHUE HSKOCHUCTEM YacTO 3aBHCUT OT JKU3HEICSATENBHOCTH 3IU(UKATOPOB - BUIOB,
JESITEIbHOCTh KOTOPBIX CO3[A€T WJIM CEPbE3HO M3MEHSET OKpYKawllyk cpeny. bosibmmHcTBO
5AU(PUKATOPOB OTHOCHUTCA K pacTeHHsIM. Tak, B Jecy »Au(HUKaTOpaMu SBISIOTCS AepeBbs 1-2
spyca, Ha JIyTy WK B CTSIIH - MHOTOJICTHUE TPABhI, a Ha 00JIOTE WU B TYHJIpE - MxU. [IpuBenuTe He
MEHEE MATU MPUMEPOB KUBOTHBIX-3U(PUKATOPOB. YKaKUTE, KaKue cOOOIIecTBa OHU CO3JAI0T, U
OOBSICHUTE, B YEM COCTOUT JAU(PHUIMPYFOIIEE BO3ICHCTBIE KAKIOTO U3 HUX.

Ortser:

1. MaapenopoBble Kopa/ibl — TJaBHbIE Sau(UKaTOpel coodmiecTBa KopautoBoro puda.
OO0nanaroT U3BECTKOBBIM CKEJIETOM, MaTepHuaj KOTOPOro MOYTH HE PACTBOPHM B BOJE M MO3TOMY
HaKaIlJIMBAeTCs B CpeJie, YTO U CO3/a€eT INIaBHBIN MeXaHU3M (GOpMUPOBaHUS pU(OB B COBPEMEHHBIX
Mopsix. B pesyabrare MagpenopoBble  Kopaulbl  ()OPMHPYIOT OTPOMHOE  pa3HooOpasue
MUKPOOHOTOINOB (yOeXHINa, MecTa s TPUKPEIUIEHUs CecCWIbHBIX (opm, cybcrpar ist
CBEpJIMJIBIIMKOB), O00ECHEeUMBAIOT ONTHMAJIbHOE paclpesieieHue OpraHu3MoB puda B
MIPOCTPAHCTBE, 3alUTYy OT AEMCTBHS BOJH U TEUEHHH, CIy’KaT MCTOYHUKOM MHIIU. 3aMETUM, YTO
caM OpPraHu3M MaJIpernopoBOro Kopajia MpeicTaBiseT co00i yacTb CUMOMOTUYECKON CHCTEMBI, B
COCTaB KOTOPOI BXOJAT TAK)KE U OAHOKIETOYHBIE BOAOPOCIH — 300KCAHTEIIBI, OT KOTOPBIX KOpaJLl
MOJTy4yaeT MUTATeNIbHbIe BEIECTBA U KUCIOPO/I, TPEAOCTABIAS UM MECTOOOUTaHHE, YTIIEKUCIIbIH ra3
Y UCTOYHUKU OMOTEHHBIX 3JeMEeHTOB. B coBpemeHHOM puooOpa3oBaHUM MPUHUMAIOT y4acTHE U
HEKOTOpBIE JPYTHe KUBOTHBIC (MHBIC KOPAJUIbI, MHOTOIIETUHKOBBIC YEPBH, MIIAHKH), HO HX POJIb
HE3HAYUTEIbHA.

2. Muausi. OTH JByCTBOpUYAThIe MOJUTIOCKHA 4acTO 00pa3yroT pa3iMyHble MOCENEHUs, U3 KOTOPbIX
HanbOoJsiee U3BECTHBI MUMEBbIE OAHKU — CKOIJICHHUSI MOJUIFOCKOB IIOIIAbI0 OT €IUHUIL JI0 ThICSY
KBaJpaTHBIX METPOB. B TakoM cooO0liecTBe MOJITIOCKM PACHOJIAraloTCsl BIUIOTHYIO OPYT K JAPYTY,
MPUKPEIUISACH HUTAMHU OHccyca K cyOcTpaTy U pakoBHHAM cocelieil. Munus co3faer yoexxuina ass
JAPYTUX OpPraHU3MOB, CIYKUT THINEH JUIs XUIIHUKOB, cyOcTparoM [uis SnuOuoHTOB. Ee
(GuIbTpAaMOHHAS AKTHUBHOCTH CIIOCOOCTBYET H3BATHIO M3 BOJBI JIMYMHOK OECITO3BOHOYHBIX, YTO
NPEMATCTBYET BCEJICHUIO TakuxX ¢opMm B cooOmiectBo. IluTaHme M TIIOTHOE pacHoNOKEHHE
MOJITIOCKOB 3aTPYAHSET MOCTYIUIEHHE KUCIOPOJa B IPYHT, YTO CO3/1a€T TaM aHa’pOOHbIE YCIOBUS
U CIIOCOOCTBYET HAKOIUIEHUIO cepoBojoponaa. B pesynbprate Ha OaHKe CKJIaJIbIBae€TCsl BeChbMa
CBOEOOpa3HOEe COOOIIECTBO, WIEHBI KOTOPOT'O a/IallTUPOBAHBI K COBMECTHOM JKU3HU C MUJUEH.

3. Pbikmii JiecHoli mypaBeii. Bcem n3BecTHBI MOCTPOWKH 3TOrO0 HACEKOMOI'O — MYpaBEHHMKH,
CO3/1aBa€Mbl€ YCUIIMSIMU CEMbH («KOJIOHUUY), YUCIEHHOCTh KOTOPOM MOXET COCTaBIISITh HECKOJIBKO
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COTEH ThICAY 0cobel. MypaBelHHUK CIY)KUT MECTOM OOUTAaHHs HE TOJILKO UX cO3JaTelied, HO U
Pa3HOOOPA3HBIX IPYTUX OPraHU3MOB — HACEKOMBIX-MHUPMEKO(HUIIOB, YepBEH, TpuOOB, OAKTEpHil U
pactenuii. J{7is1 HUX MypaBEeHHUK SBISETCS MECTOOOUTAHHEM, UICTOYHUKOM MHUIIH U HEOOXOIUMBIX
BeulecTB, 3amuToil. Ilpu STOM BIMsSHHME MypaBbeB pACIHPOCTpaHSIETCS JajeKo 3a Mpeeibl
MypaBeiiHuKa. OHU MOTYT MPUBOJAUTH K YMEHBIICHUIO YUCICHHOCTH HACEKOMBIX, MCIOJIb3yEeMbIX
JUIS TUTaHHs, TEM CaMbIM CHOCOOCTBYs 3amute jeca. OTHOBPEMEHHO OHHU CIIOCOOCTBYIOT U
YBEIIMYCHUIO OOMIIMS APYTHX OpraHu3MoB. V3BecTHO, HampuMep, YTO HEKOTOpBIE BUIBI MyPaBbEB
OXpPAHSIIOT TJIEH, UCHOJB3Ysl MX KaK MCTOYHMK Haau (CIAaJKUX BbIACICHHI), a Ipyrue pa3BOIsT
rpubbl. Cobupasi pa3HOOOpa3HBIA MaTepuall, OHU CIIOCOOCTBYIOT IEPEMEIICHUIO BEIIECTB U
SHEPTUU B DKOCUCTEMAX.
4. boOp 00BIKHOBEHHBIN — KPYNHBIA IPEICTaBUTENb I'PHI3YHOB, JKUBYIIMHM TpyIIIaMU U TECHO
CBSI3aHHBIM C BOJHBIMM Ouoronamu. M3BecTeH moOCTpoKamMHu 3amnpyna, KOTOPble HM3MEHSIOT
THJIPOJIOTUYECKHI PEKUM Yy4acTKOB MECTHOCTH, CO3/aBasi 0coObIi Tum nanamadra. B Bomoemax,
KOTOpbI€ BO3HUKAIOT B PE3YyJbTaTe CTPOUTEIBHON NEATeIbHOCTH 000pa, MOCENSIOTC pa3inyHble
BOJIHbIE OECMO3BOHOYHBIE W pACTEHUs, PBHIObI, MOTYT JepKaThbCs BOAOIUIABAIOUINE IITHUIIBL.
[loBasieHHbIE JepeBbsl CIy’)KaT HCTOYHUKOM NHINM JUISl KOMBITHBIX M 3ailieB, A7 MHOTHX
penyneHToB. XaTKu OOOpOB TakKe SBIAIOTCS MECTOOOMTAaHHEM pPa3sHOOOPAa3HBIX OPraHU3MOB.
OOpatuM BHHMMaHHE, YTO B pe3yjbTaTe MOCTPOWKH IUIOTUH MPOUCXOTUT TMOATOIJICHUE JIECHBIX
YYacCTKOB, MHOTHE JEpeBbsl MOrHOaroT, (Gopmupyercs Omora, XapakTepHas sl 3a00JI0UE€HHBIX
6uotomnos. [loaTomy AesTenbHOCTE GOOPOB HE BCETJa OLIEHUBAIOT KaK MOJOKUTEIBHYIO.
5. KonbITHBIe MilekOnMTAIOIIME (AHTUJIONBI, Ta3elu, 3¢0phbl), OKA3bIBAIOIINE BIUSHHUE KaK Ha
pacTUTENBHOCTh CaBaHH, TaK U Ha IMpouee X HaceneHue. [lIMpoko M3BECTHBI JaabHUE MUTPAIUH
OTPOMHBIX CTaJ 3TUX KUBOTHBIX, KOTOPHIE MIEPEMEIIAIOTCS B TOUCKAX MUIIU U BOAbL. IHTeHCUBHOE
BO3/ICHCTBUE BBI3BAHO MUTAaHUEM PACTHTENBHON MUIIEH, BHITANITHIBAHUEM, 00pa30BaHUEM MOMETA.
Pazymeercsi, KOMBITHBIC TPUBJICKAIOT PA3IUYHBIX XHUIIIHUKOB, MAAAbIIMKOB. JlaHHbBIC TaHAmA(ThI
CIIy’KaT MECTOM OOMTaHUs MHOTUX MTHUIl, HACEKOMBIX U JAPYTUX KUBOTHBIX.
Bo3MOXkHBI U Apyrye NpaBUIIbHBIE 3JIEMEHTHI OTBETA. Y YaCTHUKU 4acTO IHUCAJIM TaKKe O TEPMUTAX,
CIIOHaX, CypKax, 4TO TOKE€ BEPHO.

3ananue 15. TexnoJsoruu ucciaexoBanuid. MakcumanpHas onenka — 10 60auios.

Ha PUCYHKAX MPEACTABIICHBI PA3JIMYHBIC HpI/I60pH U MCTOJbI, UCIIOJIB3YyCMbIC B Oouosoruu I
pa6OTI)I C HYKJICMHOBBIMU KHCJIOTaAMHU. BrImonmauTe TECTOBBIC 3aaHusd, I[afITe KpaTKI/Iﬁ OTBET.
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1. YcraHoBHUTE COOTBETCTBHE MEXy N300paKeHUSIMH, Ha3BaHUSIMU N300paKEHHBIX TPUOOPOB U UX
BO3MOJKHBIM NIPUMEHEHHEM. 3alMIIUTEe B CBOOOAHBIE STUEHKN TaOJIUIbl COOTBETCTBYIOLIME LU (PHI.
B kaxayio sueiiky ciemyer BmucaTh Tosbko ogHy muppy. BHUMAHME! B cnucke oaquH u3
NpuOOPOB M OIMH U3 BAPUAHTOB NPUMEHEHUS — JIMIIHUE!
3anuimmMre OTBET B OTBEICHHOE T0JI€ B BUJE MOCIIEI0BATEIBHOCTU: KApTHHKA-HA3BaHUE-BO3MOKHOE
npumMenenue. Hampumep: A-1-1.

Haspanwus npubopa: Bo3MmoxHOE TpUMEHEHueE:
1. Ammmuduxarop ans nposenenus l. Pasmenenue pparmentoB JIHK B araposnom rene
[P II. Paznenenue cMecu MOJIEKYT
2. JlamuHapHBIHA 1IKad III. Omnpenenenrve HYKICOTHUAHOW MOCIEIOBATEIHLHOCTH
3. Kamepa s anektpodopesa reHOMa KOMHAaTHOW MYXH
4. [IpoTouHbIil TUTODITYOPUMETP IV. Paznenenue cMecu 4acTull MpU MOMOIIH LIEHTPOOEKHOM
5. CekBeHatop CHJIBI
6. Llentpudyra V. Co3nanue cTepuiIbHbBIX YCIOBUH ISl pabOThI
V1. Uzyuenne nuddepeHmaibHON SKCIPECCHH TeHOB

Ortser:

A b B r Ji |

2 6 3 &) 1

\Y 1\ | 11 VI

2.1. Kakum(umu) meromom(amu) MoxHO cekBeHupoBath JJHK? Bribepure nmpaBuiibHbIE BapuaHTHI
OTBeETA.

a) MeToJl cekBeHupoBaHus 1o CaHrepy

0) MeTO/1 CEeKBEHUPOBAHUS 10 DIMaHy

B) Macc-CIIEKTPOMETPHS

I') IUPOCEKBEHUPOBAaHUE

OTtBeT: ar

2.2. Bo CKONBKO pa3 yBEIMUYUTCS KOJIMYECTBO CHENU(PUYECKOTO MPOAYKTa MOTUMEPA3HON IEMHON
peakiuy, OrpaHWYEHHOTO MpaimMepamu, 3a 10 1uKIOB, ecnu 3(PGEKTHBHOCTh KaXKJIOTO IIHKJIA
coctasisieT 100%? 3anuinTe COOTBETCTBYIOIIEE YUCIIO B MTOJIE OTBETA.

Otset: 1024

3. B coBpemeHHOI OHOJIOTMM LIMPOKO INPUMEHSETCS METOJ CeKBeHHupoBaHusi 1o CoHrepy.
Onummre, AJI 4€ro HYKEH METOJ, €ro NPUHIUI, IPUBEIUTE IPUMEP IPUMEHEHUS 3TOTO METOAA B
COBPEMEHHBIX UCCIIEOBAHUSIX.

Ortger:

CexBenupoBanue 1o CoHrepy mNpeAHAa3sHA4YE€HO JUIsl YCTAHOBIIEHUS IIOCIEN0BAaTEIbHOCTH
nykineotuaos JIHK. Ilpunumm: B yeTslpex pa3HbIX MpPOOMpPKax IMPOUCXOJUT  CHUHTE3
koMmiuieMeHTapHoi nenu JIHK ¢ ucnosns3oBaHuMeM 4YeThIpex AUAE30KCHHYKIECOTHIOB, KOTOPBIE
OCTaHaBJIMBAIOT CHHTE3 HOBOM IENMU, TaKUM 00pa3oM MoJiydaeTcss Habop MocieAoBaTelbHOCTEN
pasHOl JutMHBL. bonee TOro, MO>XKHO HMCIOJIB30BaTh (UIyOpPECLEHTHbIE METKU WIIM PaJlOAKTUBHBINA
n3oron Qocdopa mns Buzyanuzanuu. C MOMOIIBI0 Telb-3JeKTpodope3a MPOUCXOAUT pa3ieicHue
(parMeHToB, TaK 4YTO MOXKHO OINpPEAEINTh, Ha KAaKOM HYKJIEOTHJE OBbLI OCTAHOBJIEH CHHTE3.
[Ipumepsl TpUMEHEHUs: CEKBEHUPOBAHME I'€HOB MHTepeca 10 | THIC M.H. WIM CEKBEHHUPOBAHHE
yuyacTKa, COJAep)Kalero HWHGOPMalUI0 O peKOMOMHAHTHOM OeJKe, KOTOPbIi Heo0XoauM
UCCIIEIOBATENIO IS TpaHchopMaIuy GakTepuil.



