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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbIie OTBETHI: ' .

ONUBKOBOE Macjo
2d.
ﬂ Cyl1ieHble TperKue opexu

Bepusie otBeTsI: L4 .

OJIMBKOBOE Maciio

_F'Id.

Cy1l1eHsle TPeIKie OpeXH
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Monexyna AT® HemmocpeACTBEHHO UCTIONB3YETCs IS 00eCIIeUeHUS

JlaHHEIe OTBETHI: £l 5.

Cunresa [JHK

4 C.

PaboThl aKTO-MHO3MHOBOTO KOMILJIEKCA

2 d.

AKTHBHOTO TPaHCIIOPTa BELIECTB

4 e
m Cunte3a PHK

Bepnsie otBeThI: L4 .

Peryssiuyy akTHBHOCTH OEJIKOB

_-'I C.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA

_-'Id.

AXTUBHOTO TpaHCIIOpTa BCUICCTB

Ae.
Cunteza PHK

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
VY 0fHOTO M3 BUIOB MAJSIPUHHOTO TIa3MOAMS 3UT0Ta COAEPKUT B AApe 28 XpOMOCOM U 1ocie (hopMHUPOBAHUS JETUTCS
myTeM Meio3a. CliefoBaTennbHO, y 3TOTO BHIa B HOPME

JlanHbIe OTBETHI: £l 3.

I'amoHT (KJIeTKa, 13 KOTOPOH 00pa3yloTCs TaMeThl) COJEPKUT 28 XpOMOCOM

4 b.

Knerka Ha cranuu aHada3bl IEPBOTO JEJICHUS Mei03a COIEpKUT 28 XpOMOCOM

X Y.

3penas skeHCKas rameTa coAepKUT 14 xpomocoM

Bepnsie otBeTsI: L4 .

Kierka Ha cranuu anagassl IepBOTo JEJICHUs Meii03a CONEPKUT 28 XpOMOCOM

4 C.

3pernas jxeHCKas rameTa CoAepKUT 14 xpomocoMm

0
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.

Ha moBepxHOCTH OKeaHa JalieKo 0T Oepera 9acTo 0OHapyXHUBAIOTCS KPYIHBIE CKOTUICHHUS KMBBIX OCHTOCHBIX
BOJIOPOCIICH-MaKpO(UTOB, MHOTHE MECALBI HAXOIIINECS Y IOBEPXHOCTH BOJIBI M IIEPEHOCUMbIE TEUCHUSIMU Ha COTHU
KntomeTpoB. Kakue U3 nepedncieHHsIX BOJOPOCIeH, Ha Balll B3IJISA, MOTYT COCTaBJISITh OCHOBY 9THX CKOIUICHHH?

Jlannbie oTBETHI: 4 .

Capraccym

2 d.
Makponucruc
_o-'l e.
dykyc

Bepnsie otBeThI: L4 .

Capraccym

2 d.

Maxkponuctuc

4e.

Dykyc

5
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BOIIPOC 5: 3ANPOC HECKOJIBKHUX OTBETOB



Boioepute BCE npaBuiibHbIC OTBETHI.
T-mamboruTe

JlanHbie OTBETHI: 'L .

Pacnoznarot u YHUYTOXKAKOT OIMYXOJIEBbIC KIICTKH

2d.
CI/IHTe3I/IpyIOT U BBIACIIAIOT HUTOKHWHBI

& e.

[opakarorcst BUpycoM UMMYHOIeQHIIUTA

Q Bepnble oTBeThI: (4 3,

IIpoucxoasaT U3 KPacHOro0 KOCTHOTO MO3ra

4 C.
Pacnosnarot u YHUYTOXKAOT OIMYXOJIEBbIC KIICTKH

2 d.

CHHTe?;PIpyIOT W BBIACIIAOT HUTOKHWHBI

4e.

[TopaskaroTcst BUpycOM UMMYHOIS(HUIINTA

0
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BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Bribepure )KMBOTHBIX, O0Jiee MIIM MEHEe OTAAJICHHBIE IIPEIKN KOTOPBIX KOTJa-TO NMEJN Pa3BUThIE KPhIIbs U ObLIN
CIOCOOHBI K TIOJIETY, HO MTO3/IHEE YTPATHIIM 3Ty CIIOCOOHOCTD.

Jannbie oTBeTHL: L4 3.

bioxn

4 b.

Bim

]
= U.

4 Dmy

Bepnsie oTBeThI: L4 3.

Broxu

_-'I b.

Bum

]
= U.

Omy

5
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BOIIPOC 7: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONIYIIEHHOI'O TEKCTA



ITepen BaMu n300pakxeHNUs BEIMEPIINX M COBPEMEHHBIX XKHBOTHBIX. PacCMOTpPHUTE PHCYHKH U BBITIOJTHUTE 33/1aHUS.

1. YcraHOBHUTE MOCIIEIOBATEIBHOCTD HOSBICHHS KJIACCOB, K KOTOPBIM OTHOCSTCS 3TH )KUBOTHBIC B 3BOJIFOLIUH, HAYMHAS C
camoro apeHero. OTBET 3alUINKNTE B OTBEACHHOE MOJIE B BUJIE MOCIECIOBATEIHLHOCTH OYKB 0€3 3HAKOB MIPEIMHAHUS 1
po0OeJIOB, PETUCTP HE BaXKEH.
Otser: [0]
J 2. BeibepuTe BepHBIC YTBEp)KACHHS (OTBET 3alHMIINTE B OTBEICHHOE II0JIE B BHAE ITOCICIOBATEIFHOCTH JIATHHCKUX OYKB B
~'anpaBUTHOM MOpsAKe Oe3 3HAKOB MPEIMTUHAHUS 1 MIPOOETIOB, PETHCTP HE BAXKCH):
a. Y opranu3ma Ha pucyHke B B xoze aMOpHoreHesa 3akiaapBaeTcss aMHUOH
b. Opranusm Ha n300pakeHUH A UMEET IUIaBaTeIbHBIN My3bIPh
c. Opranusm Ha n3zo0paxkeHuu I 001agaeT XpsIIeBbIM CKEIETOM
d. KuBoTHoe, n300pakeHHOE Ha pucyHke E, 00uTao B MEIIOBOM HEPHO/IC
e. Opranusm, peCTaBICHHBIA Ha PUCYHKE A, SIBJIIETCSI BTOPUYHOBOIHBIM
Ortser: [Y]
3. 3anummTe B OTBEJICHHOE TI0JIC PyccKOe Ha3BaHUe TUITA, K KOTOPOMY IPHUHAJIEKAT BCE IIPE/ICTABICHHbIE OPTraHU3MBI.
Ortser: [t]
4. K10 13 n300pa’keHHBIX OPraHU3MOB NMEET BHYTPEHHMH KOCTHBIN ckeneT? OTBET 3aluIInTe B OTBEJACHHOE 11071 B BUJIE
MIOCJIEI0BATENILHOCTH OyKB 0€3 3HAKOB IPETIMHAHUS U IPOOEIIOB, PETHCTDP HE Ba)KECH.
Ortser: [p]
5.V xakux U3 NpencTaBIeHHBIX OPIraHU3MOB B OHTOT€HE3€e NMPHUCYTCTBYET InYnHKa? OTBET 3aIHIINTE B OTBEACHHOE T0JIE B

BHUJIC MTOCJICIOBATEILHOCTH OyKB 0€3 3HAKOB MPEIMHAHUS U IPOOEIIOB, PETUCTP HE BAXKEH.

Ortser: [r]

BblﬁpaHHbe/i OTBET: Hepez[ BaMu I/I306pa)KCHI/I$[ BBIMEPIIUX U COBPEMCHHBIX JKUBOTHBIX. PaCCMO’I‘pI/ITe PUCYHKH U BBIIIOJIH



MeTo/ OLIeHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Tounoe coomsemcmaue

MeTo/a OLIeHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

1. YcraHoBUTE MOCIEN0BATEIBHOCTD MOSBICHUS KIIACCOB, K KOTOPBIM OTHOCSTCSI 3TH KHUBOTHBIC B 9B
T10JI€ B BUJE MOCJIE0BATEILHOCTH OyKB 0€3 3HAKOB MPENMHAHUS U MIPOOEIIOB, PETUCTP HE BaXKEH.

Orger: @ noreea

2. BribepuTe BepHbIC yTBEPXKACHHS (OTBET 3aMHMIINTE B OTBEICHHOE II0JIE B BUAE TIOCIIE0BATEIHHOC]
po0EeIIoB, PETUCTpP HE BAXKEH):

a. Y opraHu3Ma Ha pucyHke B B xoze aMOproreHesa 3akiaapBaeTcs aMHUOH

b. Opranusm Ha n300pakeHHH A UMEET IUIaBaTeNIbHbII My3bIph

c. Opranusm Ha n3o0paxkeHnn I 061a1aeT XPSIIEBHIM CKEIETOM

d. XKuBoTtHoe, n3o0paxxeHHoe Ha pucyHke E, oOurano B MenoBoOM neproe

e. Opranusm, npeACTaBICHHBINH Ha PUCYHKE A, ABISETCS BTOPHUYHOBOJAHBIM

Otser: & cde

3. 3anummmTe B OTBEJCHHOE M10JIE pyccKoe Ha3BaHHe THIA, K KOTOPOMY IPHHAAIEKAT BCE TPEICTABT
OTBeT: V] Xopaosbie

4. Kto 13 n300pa’keHHBIX OPraHU3MOB UMEET BHYTPEHHUH KOCTHBIN ckeneT? OTBET 3alMIINTe B OTBE
MIpEeNUHAHNS U TPOOEIIOB, PETHCTP HE BaXKEH.

Ortser: & aBe

5. Y kaKkux U3 IpeICTaBICHHBIX OPraHN3MOB B OHTOT€HE3€ NMPHUCYTCTBYET JTMUMHKA? OTBET 3aIHIIINT

MIPENHUHAaHNS ¥ TIPOOEIIOB, PETHCTP HE BayKeH.

OTBeT: Q on

HpﬂBl/lﬂbele OTBETHI AJIsI: O

JI'BBEA

]'[paan,m,lc OTBETHI AJIsI: Y

CDE

HpaBl/lﬂbele OTBETHI 1JI4: t

XopaoBele

“paBMJlbllble OTBETHI AJIsl: P

ABE

HpaBl/lﬂbele OTBETbI AJIA: I



Tounoe coomsemcmaue bB/]
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BOIIPOC 8: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

Ha PUCYHKE I/I306pa)KeHI)I TCHCPATHUBHBIC CTPYKTYPbI Hpe[[CTaBPITeHeﬁ PA3IUYHBIX OTACJIOB BBICIINX paCTeHHﬁ.
Brecure PYCCKHE HA3BAHUA OTUX OTIACIOB B OTBCACHHBIC IT0OJISI PAIOM C COOTBECTCTBYIOIIMMH HOMEpPaMH.

Bri0paHHblii 0TBeT: Ha pucyHke n300pa)keHbl reHepaTUBHbIE CTPYKTYPhI PEICTABUTENCH Pa3IMYHBIX OT/EIOB BBICIIHX [
I10JIA1 PSIIOM C COOTBETCTBYIOIUMH HOMEPAMH.



MeTo/ OlleHKH

Coeénaoenue wabniona

Coenaoenue wabniona

MeTo OllEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlleHKH

Coenaoenue wabniona

MeTo OlIEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Coenaoenue wabniona

MeTo/1 OLIEHKH

Coenaoenue wabniona
Coenaoenue wabnona

Coeénaoenue wabniona

BOIIPOC 9: 3CCE

¥ Y i » SR
1. & IMoxkpbITOCEMEHHBIE
2.% MoxoBHIHbIE
3. Y Ionocemennbie
4.9 [nayHoBuaHBIE

5. (@ IanopoTHUKOBUIHBIE

Hpalmm,m,le OTBETHI AJIs: I

[Lu]serxossre( )?()?()?()?()?()?()?()?
[TIm]oxpsrtocem[est|aubie( )?( )?()?2()?2()?2()?2()?()?

HpaBI/IJILHl)Ie OTBETHI JJId: t

[Mm]oxoo6paszusie( )?()?()?()?2()?()?()?()?
[Mm]oxoBumabie( )?( )?()?2()?2()?2()?()?()?
[Mm]xu()?()2()?()?()?()2()?()?

IpaBuabHBIE OTBETHI IJIs: Y
Tonocem[est]arbie( )?()?()?()?()?2()?2()?()?
IpaBuibLHBIE OTBETHI JJIS: O

[Tnjnaysosummsie( )2()2()2()?2()?2()?2()2()?
[Hn]mayusi( )2()?()?()?2()?()?()?()?
[In]nayroo6pasnsie( )?( )?()?2()?()?()?2()?()?

HpaBl/l.]'ll)Hble OTBEThI 1JIsl: W

[MM]amoporankoodpasubie( )?()?()?()?()?()?()?()?
[TTm]anoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?
(MmJanoporsuku( )?()2()?()?()?()2()?()?
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Ilepen Bamu Texct, copepskaimii n9Th OH0IOrHYeCKUX OIINO0K. BHUMATeIbHO IPOYTHTE €ro,
HaliAuTe OIINOKH M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJICHHOE TOJIe.
Brumanue! Hcnpagnenue ppazel ucknouumenvHo ompuyanuem (Modxcem — He MOdcem, umeem — He
umeem u m.n.) He 3acuumvieaemcs. Heooxooumo cpopmynuposame ymeepoumenvnoe npeonoxncerue.

Buonoruueckast 3BOIOIHS — IPOLIECC, KOTOPBIA COMPOBOXKAAETCS H3MEHEHHEM TeHO(oH1a oMy IALuii,
¢dopMmupoBaHueM ajanTaluii, oOpa3oBaHMEM U BBIMUPAaHHEM KaK BHUAOB, TaK M JPYTdX TaKCOHOB,
npeoOpa3oBaHueM 3KocucTeM U Ouocdepbl B nenoM. K umcny ABMXKYIIMX CHII 3BOJIIOLUH, COIVIACHO
CHUHTETHYECKOH TEOPHH, OTHOCITCS TaKHe MEXaHM3Mbl, KaK MYTAalMOHHBIA Tpolecc, MOTOK T'€HOB, Apeid
TCHOB, BUA000pa3oBaHHME M ecTecTBeHHBIH oTOop. I[lpuyeM enuwHCTBEHHas cuiia, CHOCOOHAs H3MEHSTh
4acTOTy ajUlesiedl M TeHOTUIIOB B NPUPOAHBIX MOIYJIIUAX — €CTECTBEHHBIH OTOOpP, YTO M OTPa)KaeT ero
0c00yI0 POJIb KaKk BEAYILETO 3BOIIOIHMOHHOTO (hakTopa. HeoOxoaumoe ycinoBue i AeHCTBHSI €CTECTBEHHOTO
0T0Opa — HANMYHE HACIECACTBEHHON U3MEHYMBOCTH. MyTaliy, KOTOPBIE CITy>KaT MaTepHaioM AJsl JeHCTBUS
JOPYTUX CHUJI 3BOJIIOLMH, BOSHUKAIOT TOJBKO B pe3yJbTaTe U3MEHEHHMH OKpyxarouien cpeabl. He cexpert, 4uto
0COOEHHOCTH Cpebl U3MEHSAIOTCS BO BPEMEHHU U B IPOCTPAHCTBE, @ OPraHU3MbI IPUCIIOCAOINBAIOTCS K 3TUM
u3MeHeHusM. [Ipyn 3TOM MyTanMOHHBIA TPOLIECC — €AMHCTBEHHBIH (aKTOp, MPUBOISIINA K MOSBICHUIO B
JaHHOM MOMYJSAIMM HOBBIX ajyieneld WM TeHOB. B pe3ynbrare HOCUTENM TMOJIE3HBIX HACIEIACTBEHHBIX
CBOWCTB MMEIOT OOJIbIIE IIAHCOB BBKUTH U OCTaBUTh IIOTOMCTBO. B X0z1€ pa3MHOXEHHUsI OHU IepelaloT CBOU
MPU3HAKU 0COOSIM CIEYIONINX TOKOJICHUH, U 3TO MOXET MPUBECTH K 3aKPETUICHHUIO TPH3HAKA.

Ha npotsbkeHnu m0iroro BpeMeHH Hayke ObLT M3BECTEH JIMIIb OJMH CHOCO0 Tepenavyr FeHEeTHYecKOn
nHGOPMALMM MEXIYy OCOOSIMH — OT poxuTened K naersiM. Temepp IOKa3aHO CYIIECTBOBAaHHE €IIE€ U
TOPHU30HTAJIBHOIO MEPEHOCa, KOTOPBIM OCYLIECTBISIETCS B TOM YHCIE M MEXIY NPEACTABUTEISIMH OTHOI'O
MOKOJIEHUSl. ATEHTaMHu IepeAayyl HacleICTBEHHOW HMH(GOpMAaluu B 3TOM cllydyae MOTYT OBITh BHUPYCHI U
IUTa3MUZbBI, @ Pe3yIbTaTOM IE€peJadyd - HacjelOBaHHE OJaronpuoOpETeHHBIX MPU3HAKOB, MOSBUBIINXCA B

[A pesynbTate MOIU(UKAIMOHHON W3MEHYMBOCTH. TakoW BapWaHT TiepeAadd HACIEICTBEHHBIX CBOWCTB
WCIIONIBb3yeTCsd B MPUPOJIE MPU Mepeaayde TeHOB Kak MeXly MPOKapHOTaMH, TaK U MEX]y 3YKapHOTHUECKUMU
OpraHU3MaMM MJIM OT IIPOKAPUOT - K dyKapuoTaM. HeyIMBUTEIbHO, YTO FOPU30HTAIBHBIA [IEPEHOC LIUPOKO
BHEZIPSIETCS YEIIOBEKOM B MIPAKTUKY CEIEKLUH, B TOM ymcie npu co3aganuu ['MO.

Hanrerit 1) K yncimy IBUMKYIIUX CHIT SBOJIOIMH, COTJIACHO CHHTETHYECKON TEOPHH, OTHOCSATCS TaKHe

OTBET:  MexaHU3MBI, KaK MyTallHOHHAS N3MEHYNBOCTS, Ipeii reHOB, eCTeCTBEHHBI 0TOOP KaK CIIEACTBHE
00pb0BI 3a cymecTBoBaHre. BunooOpa3oBaHue He SBIAETCS OBIKYLIEH CHIION - 3TO pe3yibTaT
3BOJIFOLIMY.
2) MyTanuu, KOTOpbIE CIIy)KaT MAaTePUAJIOM ISl €CTECTBEHHOTO 0TOOpa BO3HHUKAIOT B PE3yJIbTaTe
BO3HUKHOBEHHMS OIIMOOK MJIM MHBIX U3MEHEHHUH B TEHETHYECKOM MaTepualie OpraHu3Ma 1oj
JIeiCTBUEM BHYTPEHHHX HMJIM BHEITHUX (MyTareHHBIX) GaKTOpPOB.
3) TIpu 5TOM MYTAIMOHHEIHN MPOIECC — HE €AMHCTBEHHBIN (haKTOp, IPUBOISIIHIIA K TIOSBIEHHIO B
JAaHHOM TOITYJISIUHM HOBBIX ajuienieil uiu reHoB. K mosiBiieHne B MOMyJISLMK HOBBIX aJuIelel Hiu
T€HOB MOT'YT IIPUBECTHU TaKXKe Ipei( reHOB, IOTOK '€HOB B CJIEACTBHE CMELICHHUS Pa3HbIX
MOMYJISIUUNA OJHOTO BUJIA.
4) Pe3ynbTaToM rOPH30HTAIBLHOTO IIEPEHOCA FCHOB SIBJISETCS HACIIEI0BAaHKE JTFOOBIX PH3HAKOB (He
TOJILKO 0JIarONPHOOPETEHHBIX ), MOSIBUBILIMXCS B PE3yJIbTaTe 00MEHa TeHEeTHIECKOM HHPOpPMaLUEH.
5) I'opu30HTAJIBHBIN TEPEHOC TEHOB OT MPOKAPHUOT K 3yKapuoTaM B MPUPOJIE HE BCTPEUALTCS.
Takoil mepeHoc BO3MOXKEH TOJIBKO B paMKax UCKYCCTBEHHOTO METOAA(T€HHON HHXEHEPUH).

Bepuprii  [OtcyrcTByeT]

OTBET

3
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu éam HeoOX00UMO NPOAHATUSUPOBAMb hpazmenm meKcmd, NOCEAUeHHbI
Memoouke UCCIe008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3a0aHusl.

I Merox nonuMepasHoii nenHnoit peakuuu (I1LP) B Hacrosiee BpeMs IIMPOKO MPUMEHSIETCS B
omomornn u MmemunuHe. Kmaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUU
uHTepecyromiei Hac mocneaoBarenbHocTH JJHK. CrenududyHocTs NaHHOW peakiuu 00eCreurnBarOT



HeOOJIbIINE MOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIAM
ammnduuupyemoro yuyactka JJHK takum o6Gpa3om, 4ToObl mOCIEI0BaTENbHOCTh TaK HA3bIBAEMOIO
MPsIMOTO TIpaliMepa COOTBETCTBOBAJA MOCIIEOBATEILHOCTH HA 5 -KOHIIE IEMH, TOT/Ia KaKk OOpaTHBIHA
nmpaiiMep 0OpaTHO KOMIUJIEMEHTApeH IOCIIEeIOBAaTEeILHOCT Ha ee 3’°-koHre. Hampumep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT uMeTh mocienoBaTeabHOCTh: 5 -TAGCTT-3". UroObl mpaiiMepsl MOIIH
y3HaTh HeoOxogumyro mnociaenoBatenbHocTh JHK cmecs ana I[P peakuuu HarpeBaroT 1o
OTIpeIeICHHOM TeMIEepaTyphl - TeMIepaTyphl OTKUTA MpaiiMepoB. ITa TeMIlepaTypa pacCunuThIBACTCS
MyTeM TMpuOaBiICHUsT K TeMIepaType IUIaBJICHUS (TeMmiiepaTypa, MpU KOTOPOM MPOUCXOAUT
pa3beIMHEHUE JBYXIICMIOUYCYHOW MoJiekysabl mnpaimepa) 4°C  rpanycoB. JIHK-mommmepasa,
OCYILECTBJIAIONIAs pEINIMKALNIO uHTepecyromero Hac yyactka JIHK, ucnone3yer npaiimep B KauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHON peakuuu MOJy4yaeTcsl KOMUs HeoOXOoIuMOoi
nocnenoarensHoct JTHK.

s Toro, yToObl paznuuuTh nocienoBatenbHocTH JHK, MOXHO HCHOnIb30BaTh pPeCTpPUKTa3bl —
(bepMeHTBI, KOTOPBIE Y3HAIOT U pa3pe3aroT CTPOro ONpeesICHHBIE MOCIeI0BATEIbHOCTH HYKICOTHI0B
B JIHK (tak HaswsiBaeMble caiiThl pectpukimu). Hampumep, pectpukrasza Pfull, y xotopoii caiir
pectpukimu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ IMOCIeI0BaTEILHOCTHIO
JTHK ©Oyner paspe3ath ee Ha jaBa (parMeHra, COAEpIKallde Ha KOHIAX IMOCIEI0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1. B mnpemioxeHHOW TMOCIeAOBATEIPHOCTH HYKIICOTHIOB 3aKOJUPOBAaH NenTHa uHOM 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [  aMIuid@uKanuu
HYKJICOTHIHON ITOCIICJIOBATEILHOCTH, KOTUPYIOIICH JAaHHBIA TENTHJA, HadMHAs CO CTapT-KOJIOHA
(ATG), u cogepxameii cron-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaitMepsl JOLKHBI OBITH
cienu(UIHbBI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBJIE€HHs paccuuThiBacTcs o ¢dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJICOTHIOB KAXKIOrOo THUMA. Pasmep Kaxmoro mpaiimMepa JODKEH COCTaBIATh 15
HYKJIEOTH/IOB.

3anuiuTe B OTBEJEHHOE 0JI€ TIOJIyYEHHbIE IpaliMephl B HAIIPABJIEHUU OT 5’- K 3’- KOHILY B BH/Ie
N0CJIe0BATEIbHOCTH 3arJIABHBIX JATHHCKHUX OYKB 0e3 npo0eJioB (B TOM YHCJe KOHIEBbIX) U
YKQXHUTE TEMIIEPATYPY UX IJIABICHHUS.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

Orser:

[Mpsimoii mpaiimep: [X]

OGpartHbiit mpaiimep: [Y]

Temreparypa miaBjieHus npsmMoro mpaimepa: [z2]°C

Temmneparypa ruiaBienus: oopatHoro npaiimepa: [m]°C

2. Tlomydennslii B mpenpinymieid dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MHIY IS
CHUHTE3UpOBaHUs Oenka B OakTepusx. Bam naHbl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJI€a3bl pecTpukiuu) crneunduuno paspesaror JJHK. B orsere
YK@KUTe pa3Mep (parMeHToB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peakiuu PECTPUKIHH,
MIPOM3BEJICHHON OSTUMHU pEeCTpUKTa3aMH ISl IUJIA3MUJBI, COJEp’Kallel BCTaBKy B IPaBUIIBLHOM
OpHUEHTALNH LIEIIN.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTtBer 3anuiuTe B OTBECACHHOC I10JI€ B BUAE MOCJI€A0BATCAbHOCTH YUCEJI, PACITOJ0KCHHBIX I10

BO3paCcTaHMIO U pasaeJICHHbIX OIUHOYHBIMH HpOﬁeﬂaMl/l.
Ortser: [n]

Beiopannblii oTBeT: B 0annom 3a0anuu 6am Heob6xo0umo npoananuzuposams ppasmenm mexcm
ceoux 3HaHUU u ungopmayuu u3
Metona nonumepaszHoit nienHoi peakuuu (I1L[P) B HacTosmee BpeMsi MIUPOKO IT



MeTo OIleHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLIeHKH

Tounoe coomeemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

MO3BOJISIET MOJNYYUTh OOJIBIIOE KOJMYECTBO KOMHUM HHTEPECYIOIIEeW Hac IMOCIeE,
obecreunBarOT HEOOIBINNE MMOCIECIOBATETFHOCTA HYKICOTUIOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TOCIEIOBATENHFHOCTh TaK HA3bIBAEMOTO MPSIMOTO TIpa
I[[EeNH, TOT/1a KaKk OOpaTHBIN mpaiiMep 0OpaTHO KOMILIEMEHTApEH MOCIEI0BATEIHHO
yuactok JIHK 3akanumBaercs mociemoBaTeabHOCThi0 5 -AAGCTA-3", 10 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIH Y3HATh HEOOXOAMMYIO IOCICIOBATEIb
OTIpEe/IeNIEHHON TeMIlepaTypbl - TeMIlepaTypbl OT)KUra IpaiMepoB. DTa TeMIepar,
IUTaBJICHUS (TeMIepaTypa, Ipyu KOTOPOH MPOUCXOIUT pa3beIMHEHUE ABYXICTIOUCTH
OCYIIECTBIISIIOIIAs peIUIMKaIMio0 uHTepecyromero Hac ydactka JHK, ucnomesyer
pe3ynbTaTe NaHHOW peaKIuy MOMy4aeTCsl KOMHSI HeOOXO0IMMOM IMOCIIeI0BATEILHOCT]
Jns toro, ytoObl pa3nuuuTh nocienoBatenbHocTH JHK, MoxxHO Hcmnonb3oBath |
CTpPOro ompenesieHHbIe MocienoBareabHocTH HykieoTu 0B B JIHK (Tak HazbiBaem
KOTOPOH CaiiT peCTpUKIMK HeceT mocieaoBareabHocTh 5 -GCATC | G-3°, npu peak
nBa (hparMeHTa, coeprKaire Ha KoHnax nociemosarenbaoct 5 -GCATC-3" u5'-

1. B npeasios)keHHON HOCIE0BATEIILHOCTH HYKJICOTUIOB 3aKOJUPOBAH MENTH] 1
no00path mpaiMepsl ISl aMIUTM(UKAIUK HYKJICOTUIHON IMOCIIEI0BATEIbHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHute, 4TO Mpaim
OJIMHAKOBOM TeMIreparypoil miaBneHus (paznuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OyKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KXKIOTO TUIMA. Pasmep Kaxaorc
3anummre B OTBEICHHOE T10JI€ TOJIYYCHHBIC ITpaliMephl B HAIIPABJICHUH OT 57- K 3’- I
JIATHHCKHUX OYKB 0€3 npo0es1oB (B TOM YHCJIe KOHIEBBIX) H YKOKUTE TEMIEPaTyp
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3’

OrBer:

[psimoit mpaiivep: @ 5-AGAAAAGCAATGGAA-3’

OGparuslii npaiivep: @ 5°>-CTATGTCTAGTTTGG-3’

Temneparypa niuapiaeHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaenus obparHoro npaiimepa: & 40°C

2. [lomyuensslit B npenpiayniei yactu 3aaanus [P npoaykt BcTpanBaeTcs B mia:
MIOCJIEI0BATENBHOCTH (CAlThl PECTPUKIMU), 110 KOTOPBIM JIBE PECTPUKTA3bI (IH/C
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiuy
IIJIa3MHJIBI, COJEPIKAIEH BCTABKY B IPABUIIBHOM OPUEHTAIUH LEIIN.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3alIMIIUTE B OTBCACHHOE I10JI€ B BUA€ ITOCJI€I0BATECJIbHOCTH YHUCEJI, pacm
OAUHOYHBIMHA npoﬁe.ﬂaMn.
Orser: & 28 1000 1000 2047

nl)ilBll.'leblt‘ OTBETHI AJIsl: X

ATGGAAGTAGACCAA

npﬂlill.lblll)lt‘ OTBETHI IJIA: Y

CTAGTTTGGTCGAAA

nl)lell.,'thhle OTBETHI AJIsl: Z

42

npﬂlill.lblll)lt‘ OTBETHI JisA: M

42



MeToj OlleHKH IIpaBuibHbIE OTBETHI 1JIf: N

Tounoe coomeemcmeue 1000 1019 2041

0
u3 5 0ajl1oB

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 06pa30M BbI MO7KE€ETE€ OICHUTHL YPOBEHDL 3KCIIPECCUHU I'€HA B KJIeTKe? KpaTKO OIIMIIHNTE
NPUHIHUII OTHOI'0 U3 NMpeaAJIaraeMbiX ME€TO/10B.

Harneii  OLEHNTH yPOBEHb SKCIIPECCHU T'€HA B KJIETKE MOXKHO C TOMOIIBIO KOJHMYECTBCHHOTO aHAIN3a
OTBeT:  oOpa3yromerocs npoaykra (6enka nwiar MPHK) onpenenennoro rera. Y3HaTh, HACKOJIBKO MHOTO 00pa30BaHO

MPOJYKTa, MOXKHO Pa3HBIMH CIIOCOOAMH.
1. denoTunMYecKoe NposBICHUE. IHBIMU CTIOBaMH, YeM aKTUBHEE I'eH, OTBEYAIOINH 328 (PeHOTUITHYECKUI
MIPU3HAK, TEM spye 3TOT NpHU3HaK BeIpakeH. Hanmpumep, TOMUHAHTHBIE T€HBI OKPACKH IIBETKA Topoxa
0051a1a10T MaKCUMAaJIbHOI CTENEHbIO 3KCIIPECCHH, CIIEA0BATENILHO IMTMEHTA B [[BETKAX TAKOI'O PACTCHUS
6onpmie. [ 1aHHOTO cr10c06a HYXKHO 3HATh, KaKue MPOAYKThI KOAUPYET H3ydaeMblil I'eH U KaKk OHU
MPOSBISIIOTCS B (PCHOTHIIE.
2. Ouenka c moMouipio 3nekTpodopesa. JJomycTnm, Mbl 3HaeM, 9TO MPOIYKT X OMPEAEICHHOTO Ir'eHa
CKaIlJIMBACTCsl B MUTOXOHAPHSX. Toraa MOXHO ¢ ITOMOIIBIO HEHTPU(PYTUPOBAHHUS N3BICYb (HPAKIIUIO
MHUTOXOH/IPHH, OTYYUTb U3 HUX ONPE/IEICHHBIH OEIOK U MPOIMYCTUTH €0 Yepe3 MIEKTPodopes, MpH 3TOM

m 3Has1 MAKCHMAaJIbHBIE [TOKA3aTeIN ATOTO OelKa B 3IeKTpodopese.

- 3. Ouenka ¢ moMomuIpo CenupuIHEIX (Gayopecrupyromux Oenkos. JJaHHbIe Oenkn OyIyT CBI3BIBATHCS C
NPOJIYKTOM I'eHa M W3aBaTh CBEUCHUE, TAKMM 00pa30M MOYKHO OLICHHTh HHTEHCHBHOCTb SKCIIPECCHH
JAHHOTO T'eHa.
4. Meron ITLP. C moMompto JaHHOTO METO/Ia MO’KHO Y3HATh KOJIM4YecTBO oOpasoBanHor MPHK
COOTBETCTBYMOIEro reHa. Hanmpumep, B 0OJHON KIIETKE HU3KUM ypPOBEHb 3KCIPECCUU T'eHa X, a B ApYroi
BbICOKHII. COOTBETCTBEHHO Ipu MHOTOKpaTHOH perutnkaru MPHK X M0XHO MOHATH, B KaKOH KJIETKe
n3Ha4yanbHo O0buTo Ooubie MPHK X Tak KakkOJIHMUECTBO PEIUIMKATHBHBIX IIMKJIOB B alliapare OJUHAKOBO s
00oux ciaydaeB. M3 3TOro MOKHO cienaTh BbIBOJ 00 YpOBHE SKCIpecCcHy reHa X B 00€HX KIIETKax.

Bepuprii  [OtcyrcTBYyeT]
OTBET

4
u3 5 6ajlioB

BOIIPOC 12: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

Brumamenvrno npouumaiime npeonodicennvle pazmenmol MeKCma u paccmompume pUCyHKU, 3amem nepexooume K

8bINOJIHEHUIO 3A0AHUIL.

®parmenr 1.

BonbIIMHCTBO HA3eMHBIX PACTEHUH BCTYHAIOT B CAMOMOTHYECKHE OTHOIIEHHUS ¢ TprudamMu, 006pa3yst MEKOPH3Y. DTH ITpHObI

UTPAIOT KIIOYEBYIO POJIb B PETYIISAIUH JOCTYITHOCTH MUTATEIbHBIX BEIIECTB U MHTEHCUBHOCTH YTJIEBOHOTO METa00IM3Ma,

YYacTBYIOT B IIOBBIIICHUH aJaITAIIMOHHBIX BOZMOXKHOCTEH pacTeHuiH. OHM OKa3BIBAIOT BIMSHNE HA CTPYKTYPY MTOYBHI,

O6uropaszHooOpasue HUTOIEHO30B U GYHKITMOHUPOBAHUE DKOCUCTEM B 11e10M. COTIIaCHO COBPEMEHHBIM MPEICTABICHHUSIM

BBIJICNSIOT CIIEAYIONINE OCHOBHBIE THITBI MUKOPH3: SHAOTPO(HBIN, SKTOTPO]HBINH 1 3KTO3HIOTPOGHBIH, COUETAIONINH B
gcebe YepThl IBYX MEPBBIX THITOB.

— DKTOMHUKOpPH3a BO3HUKAET, KOT1a TU(HI Iprda OIIIETAIOT KOPEHb IUIOTHOH CeThI0, 00pa3ysl YeX0Jl, MM MUKOPU3HbIE
TpyOKu (prucyHok 1). ['n¢sl rppda NpOHUKAIOT CKBO3b PU30JIEPMY KOPHSI U paclipOCTPaHSIOTCS 110 MEKKIETHUKAM, He
NIPOHUKas B KJIETKH. {711 KopHel, 00pa3ylouxX TaKyl0 MUKOPHU3Y, XapaKTepHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB 1
PeIyKIMsI KOPHEBOT'O YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yIoT IpeBECHbIE PACTECHHUS,
cocTaistronie npuMepHo 10% coBpeMeHHBIX CEMEHHBIX pacTeHuil. [ pubHON mapTHEP OTHOCUTCS K 0a3uIMaIbHBIM,
CyMYaThIM WM 3UTOTHYECKUM rprubam. B HacTosmee Bpems omucano okoso 8000 BHI0B SKTOMUKOPU3HBIX TPUOOB, HO
obmree ux gncio MoxkeT gocturath 20-50 Teicstd. HekoTopsle u3 3THX rpuboB, Takue Kak MOJOCHHOBUK MIIM MACJICHOK,
(opMHUPYIOT CHMOHO3 TOJIBKO C OJHUM POJIOM JIepeBheB. Jpyrue, Kak, HapuMep, MyXOMOpP, MUKOPH3YIOT OO0JIBIIOE YHCIIO



pozoB xo3seB. Co CTOPOHBI PACTEHUH OJTHO IEPEBO MOKET UMETh 110 15 1 Oosee rpubOHBIX NapTHEPOB. B skTOMUKOpH3HOM
cumbuno3e 06a mapTHEPA MOIYUArOT B3aNMHYIO BBITOy: PACTCHHE 00ECTIeYNMBAaeT MUKOOMOHTA OPTaHINd €CKUMU
COEIMHEHUSMH, a TPHUO, B CBOIO 0Uepeib, CHaOkaeT GUTOOHOHTA MPEUMYIIIECTBEHHO COSAMHEHUSMH a30Ta, B TOM YHCIIe
MOYEBHHOH — CBOMM TJIaBHBIM IIPOIYKTOM 00MeHa, a Takxke (ochopom, KaueM, KaabIueM U MUKpo3neMeHTamMu. Kpome
TOTO, Pa3BETBIEHHBIN MULIENNI TprOa MOCTABISLET PACTEHHUIO BOAY, (DYHKIMOHAIBPHO 3aMEHAST KOPHEBBIE BOJIOCKH.
OHpoMuKOpH3a (PUCYHOK 1) XapakTepu3yeTcs TeM, 9To TH(hb MUKOOHOHTA MMPOHUKAIOT B KJICTKH KOPHI KOpH. Ha
MIOBEPXHOCTH KOPHSI OHA BBIpakeHa cJ1a00, M OCHOBHAs YaCTh MULIENHNS IpUOa HaXOAUTCS BHYTPH KOpHs. B KieTkax KopHs
MOTyT 00pa30BBIBaTHCS CKOIUIEHHS TH( rpubda B BUE KITyOOUKOB U B BUJIE ITy3bIPHKOB (Be3uKy). ' HdBI MOTyT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHUs HAa3bIBalOTCs apOyckynamu. K sHIOMUKOpH3E OTHOCATCS
apOYCKYJISAPHBIH (Be3UKYJISIPHO-apOyCKYISPHBII), SpPUKOUIHBIH M OPXUAHBIN TUIL. J[Ba MOCiIeAHNX XapaKTepHbI TOIBKO JUIs
npeacTaBuTeNel cemeiictBa Bepeckosbie 1 OpxuaHble, cOOTBeTCTBeHHO. Hanbouee pacnpocTpaHeHHOI pa3HOBHIHOCTBIO
SHJIOMHUKOPHU3HI SBISIETCS apOycKysipHas Mukopusa (AM). AM ¢opMupyercst G0JIBIIMHCTBOM BBICIINX pacTeHuit (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He 00pasyrot Mukopusy npencraBurenn KpecTonBeTHsIX,
Mapessix, AMapaHTOBBIX 1 OcOKOBBIX. Kak 1 B ciiydae ¢ 9KTOMHKOPH30ii, MUKOPH30BAaHHOE pacTeHHE CHaOKaeT rpud
OPTaHUKOM, a SHAOMHUKOPH3HBIE TPHOBI 00ECIIEYNBAIOT CBOETO XO35MHA B IIEPBYIO ouepens GpochopoM, a Taxke Kanuem,
MEJBIO U KaJIbIIHEM.

OKTOHAOMHUKOPH3a BO MHOTOM CXOJHA C SKTOMHKOPH30i1: 00pa3yercss MaHTH U3 TH(] rprubda, 0OqHaAKO MHKOOHOHT
MIPOHUKAET BHYTPH KIETOK MHUAECPMHUCA U KOPBI KOPHS. DTOT THII MUKOPH3bI 00pa3yeTcst HEKOTOPBIMU PaCTCHUSMHU
cemeiicTBa BepeckoBble. ApOyTOUIHBIN THI SKTOIHJOMHUKOPU3BI XapaKTePEeH ISl 3eMIITHUYHOTO JIepeBa, TOJIOKHSIHKH,
IpYIIaHKH U JIp., @ MOHOTPOIIOUIHBIH - U HOABENbHUKA. MHOTHE N3 3TUX PACTEHUH SBISIFOTCS MUKOTPO(QHBIMU (T.H.
«canpoduThI»).

IKTOMMKOpPH3a 3HOOMWKOPM3a

2. )
Y
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PucyHok 1. 3KTo- (cnesa) n saHaommnKkopusa (cnpasa). MosAcCHEHUA B TEKCTE

®parmenr 2.

Bo6oBsIe pacTeHns CIIOCOOHBI K (POPMHUPOBAHUIO HECKOJIBKUX MYTYaTUCTUIECKUX SHAOCHMOM030B (pUCYHOK 2). OuH 13
HUX MpeJCTaBIsieT co00i cuMOnoTnueckoe B3anmoercrere ¢ AM-rpudamu. Hanmune AM yiydinaeT MuHepaibHOE
MIUTAaHUE PacTeHMs, IIPexkie Bcero (ocaTHOE, MOBBIIIAET YCTOWYNBOCTD PACTEHUH K (pUTONATOreHaM U aOMOTHYECKIM
crpeccaM. AM cumOmno3 conpoBoskaaeTcst popMUPOBAHUEM OCOOBIX CTPYKTYP, Ha3bIBa€MBIX apOycKynamu. B Hux
MIPOMCXOJIUT B3aUMHBIN 00MEH NpoaykTamMu GoTocuHTe3a 1 pocharamu. BaxkHbIMH 3KOJIOTHUECKUMH (DYHKIUSIMU TPHOOB
AM sBistoTcst oOecrieueHne B3aMMOICHCTBHS PACTEHUH Pa3IMYHBIX BUIOB B (PUTOLIEHO3aX IOCPEJICTBOM €ANHOM ceTn Tud
n ydactue B (JOPMUPOBAHUH CTPYKTYPBI OUBBI.

OcobenHocThio 6060B0-pr3o6HansHOr0 cuMono3a (BPC) sBisieTcs Bricokas cienupUIHOCTb, IPOSBISIONIASICS B TOM, YTO
OTIpe/ieIeHHBIE BUIBI/IITAMMBI KITyOS€HBKOBBIX OaKkTepHii 00pa3yloT COBMECTUMBIE MapHI JIUII C OIPEACTICHHBIMU
rpynmnamu 6000BbIX. [Ipr 7TOM Ha KOPHSAX pacTeHUH Pa3BUBAIOTCS CIICIIHATU3NPOBAHHBIE CTPYKTYPBI — KIIyOEHBKH,
KOTOPBIE SBIISIOTCS BHIOM3MEHEHMSIMI OOKOBBIX KopHEH. OHU (OpMHUPYIOTCS B pe3ysibTaTe (OpMUPOBAHUS 0COO0M
KITyOeHbKOBOI MepucTeMbl. bakrepun mocensioTcest BHYTPH KIETOK KiryOeHbpKa U TpaHCPOPMHUPYIOTCS B GakTeponsl. B
KITyOeHBKaX CO3Jaf0TCs ONTUMAIIBHBIC YCIIOBHS TS (PUKCAIIMK aTMOC(EpHOTo a3oTa OaKTEPOHNTHBIM (GepMEHTOM
HHUTPOTeHa30i. ITOT epMeHT paboTaeT B OTCYTCTBUH KHUCIIOPOJa, M PACTEHUE CO3aéT MUKPOaspoOHYIO cpelly BHYTPH
KiIyOeHbKa, OKpY»Kasi ero cyOepHHU3NPOBAHHOM SH/I0JIEPMOIl N aKKyMYJIUPYsI JIEITeMOTIIOONH B KileTKax. lIMeHHO Hann4uune



nerreMorioounHa npuaaét 3¢ (HeKTUBHBIM KITyOeHbKAM HHTCHCUBHBIN p030BbIi BeT. braronapst oopasosanuro bPC
6000BBIC PaCTCHHS MOTYT pacTH Ha CyOCTpaTax, He COAEPIKAIINX CBA3aHHOTO a30Ta. OcyImecTBIeHHEe porecca (puxkcanuu
a30Ta oIpeelsieT 3HaYnTeNIbHYI0 pojib bPC B KpyroBopoTe a3ota B IPUPO/IC U MOBBIIICHNH [LI0IOPOANS TTOYB.
WHTEeHCHBHOCTD ()OPMUPOBAHUSI CAUMOMO30B 3aBHCUT OT 00ECICUCHHS dJIEMEHTAaMH [IOYBEHHOTO MUTAHUs PACTEHUH —
¢dochopom 1 az0ToM.
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PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBble cumbrosbl 6060BbIxX
pacTeHuin. MoACHEHUA B TEKCTE

Buibepume BCE npasuibHble omeemsl u3 uemvipex npednodceHHvix. Omeemovl Ha Kan#cObili ONPOC 3anuuiume 8
8Ude NoC1e008aMeIbHOCHU JAMUHCKUX OVKE 8 andhasumuom nopsaoke 6e3 npodenos u 3HaK08 NPenuHaHUs.
1. ITpounTtaiite pparment 1 u paccmorpute pucyHok 1. BoiGepurte Bce mpaBWIbHBIE YTBEPIKICHHS.
Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYIO MUKOPU3Y
BenokowyanHas kamycra — MUKOPH3HOE PAcTCHHE
B omimumne ot 3HAOMHKOPU3BI, SKTOMHKOPH32a 00ECIIeYNBAET PACTEHHE NIPEUMYIIIECTBEHHO MOUYEBHHON
[Tpu npopactaHuy BHYTpPb KOPHS, TH(a YHIOMUKOPU3ZHOTO rpuda obpasyeT anmnpeccopuit

Ortser: [X]
2. IIpouuraiiTe ¢parMeHT 2, pacCMOTPUTE PUCYHOK 2. BbiGepuTe Bce NpaBUJIbHBIE YTBEP KIEHHUS.

Bobosbie pactenuss HE MoryT ojHoBpeMeHHO 00pa3oBaTh 1 MHKOPHU3Y, U KIIyOSHbKOBBII cCUMOHO3

Pacrenus cemeiictBa boGoBbie 00pa3yrOT SHAOMUKOPHU3Y

I'az000pa3HebIii a30T MpeBpaIaeTcs B KIIyOeHbKe B aMUHOKHCIIOTHI

3a cozanue MUKpOa’pOOHOH Cpeibl B KITyOeHbKE OTBEYAET TOJBKO JIETTEMOTTIO0NH
Ortser: [Y]
3. OcHOBBIBasICh HA HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BHIOEPUTE BCe MPABHIBHBIE
YTBEpKICHHSA.

Ecnu BeIpamuBaTh 6000BbIE pacTeHHs Ha JOCTATOYHOM OOecredeHun a30ToM 1 dpocdopom, onn HE
OynyT GOpMHUPOBATH KOPHEBBIC CUMOHO3BI

OKTOMMKOpPH3a XapaKTepHa /Ui BCEX PACTCHUH

Hutporenasa npespaiaer MOJEKYJISAPHBIA a30T B aMMOHUMI

Bobosbie pactenus HE moryt ¢popMupoBars SKTOTPOQHYIO MUKOPHU3Y
Ortser: [7]
4. OcHOBBIBasICh HA HHPOPMAINHU U3 TEKCTOBBIX (pParMeHToB M PUCYHKOB, OTBETHTE HA BONPOC: YCHJIEHHE KAKHX
NMPOLECCOB MPOUCXOAUT NPH 3P PeKTHBHOM (PYHKIMOHMPOBAHNY B3aHMOBBITOJJHBIX CHM0H030B pPacTeHH,
KJIy0eHbKOBBIX OakTepuii 1 AM-rpu6os:

TpaHcnopTa yrieBoJoB U3 JIUCTA B KOPEHb

TpancnopTa BoJbI U3 KOPHS B JIUCT

TpaHcropra MUHEpaJIbHBIX JIEMEHTOB OT MUKOCUMOHMOHTA B PACTCHHUE

TpaHcopTa aMHHOKHUCIIOT U3 KITYOCHBKOB B JIUCT
Ortser: [mM]
5. OcHOBBIBasICh HAa HHPOPMAIINHU U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB M Bamux 3HaHusix, Bbi0epuTe Bee
NpaBUJIbHbIE YTBEP:KACHHS.

Jiis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKUI CIIEKTP PAaCTCHUNH-XO035EB

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 0OJUTaTHRIMI MHKOPHU3000pa30BaTEIsIMU

Pactenus HE criocoOHBI ycBanBaTh OpraHuueCcKHid a30T

Pa3paboTka npemnapaToB Ha OCHOBE MUKOPH3HBIX T'PHOOB MO3BOJIMT YBEJINYNTH YPOIXKAHHOCTh
KyJIbTYPHBIX PACTCHUI



Ortser: [n]

BbiOpaHHbIii 0TBeT:

Brumamenvro npouumatime npeonodicennuvle ppazmenmol mekcma u paccmMompume PUCyHKY, 3amem
®parmenr 1.

BonbIIMHCTBO HA3eMHBIX PACTCHUH BCTYNAIOT B CHMOMOTHIECKHE OTHOIICHH C rpudamu, o0pasyst M
JOCTYITHOCTH IUTATENbHBIX BEIIECTB M MHTEHCUBHOCTH YTIIEBOIHOTO META00IN3Ma, yIaCTBYIOT B O]
BJIMSIHHE Ha CTPYKTYPY IOYBBI, OMOpa3sHooOpa3ue GUTOLEHO30B U () yHKIMOHUPOBAHHE SKOCHCTEM B |
CJIe/TyOLIe OCHOBHBIE THITBI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETALO
OKTOMHKOpPHU3a BO3HHKAET, KOr/1a TU(BI Ipruba OIIIETal0T KOPEHb INIOTHON CEeThI0, 00pa3ys 4exodl, Uil
PpHU30AEpMY KOPHSI U paclpOCTPaHsIOTCS [0 MEKKIETHUKAM, HE IPOHUKAst B KIETKH. J{i11 kopHeH, o0
BOJIOCKOB M PEIYKIUSI KOPHEBOTO YEXJIMKA BIUIOTH JIO OHOTO-ABYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHuil. [ puOHON napTHEP OTHOCUTCS K 0a3UANATBHBIM, CyMYaThIM HJIH
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 001IIee UX 9rciao MoxeT gocturath 20-50 teicssa. Hexotopeie 3
CMMOMO03 TOJBKO C OJHUM POJIOM JepEBhEB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA MOTYJaOT B
OpPTraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT (GUTOOMOHTA MTPEUMYIICCTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiareM, KabIleM U MUKpolneMeHTaMu. Kpome Toro, pa3s
(YHKIIMOHAIBHO 3aMEHSS] KOPHEBBIE BOJIOCKH.

OHoMuKOpH3a (PHCYHOK 1) XapakTepu3yeTcsi TeM, 4TO TU( Bl MUKOOHOHTA IPOHHUKAIOT B KJIETKH KOP
YacTh MULIENHUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BbIBATHCS CKOIUICHH
MOTYT Pa3BETBILITHCA BHYTPU KIETKH — 3TU 00pa3oBaHMA Ha3bIBatoTCs apOyckynamu. K aHmoMuKop]
SPUKOMHBIA U OPXUHBIN TUIIL. J[Ba OCIEAHUX XapaKTEPHbI TOIBKO [ IPEACTABUTEIIECH CEMECTBA
pacIpocTpaHeHHOH Pa3HOBHIHOCTHIO SHIOMUKOPH3HI ABJISIETCS apOycKysipHas Mukopusa (AM). AM
rpubamu otaena Glomeromycota (~150 BunoB). He o06pasyror Mukopu3sy mpencraBurenu Kpecromse
SKTOMHUKOPH30H, MUKOPH30BaHHOE PacTCHNE CHA0XKaeT TpHO OPraHUKOH, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIMeM, MEJIbIO U KaJIbIIHEM.

OKTO’HIOMHUKOPH3a BO MHOTOM CXOJIHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuda, oJHAKC
OTOT THII MEKOPU3BI 00pa3yeTcss HEKOTOPBIMH PACTEHUSIMU ceMelicTBa BepeckoBbre. ApOyTOMIHBIH 1
TOJIOKHSIHKH, TPYIIaHKH U Ap., @ MOHOTPOIIOMHBIN - IJIS TTOIbENbHIKA. MHOTHE U3 3THX PACTCHHH I

IKTOMMKOPH3a 3HOOMHUKOPM3A

4 —)

A
o annpeccopui

L | B

MaHTUA.
Vs
apbyckyna| .~

PucyHok 1. 3KTo- (cnesa) n saHgoMmmnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®dparmeHr 2.

Bo6oBsie pacTennst ClIocOOHBI K OPMHUPOBAHHIO HECKOIBKUX MYTYyaJTMCTUIECKUX SHIOCHMOM030B (P
B3aumozeiicteue ¢ AM-rpubamu. Hanmune AM ynydiaeT MUHEpaIbHOE MMTAHUE PACTEHUS, TIPEK/IE
¢duronaToreHaMm 1 aOMOTHYECKUM cTpeccaM. AM cMMOH03 conpoBOXIaeTcst HOpMHUPOBaHUEM OCOOBI
oOMeH npoaykramu poTocuHTe3a U pocdaramu. BaKHBIMU SKOJIOTHYECKUMH (QYHKIHMSIMU IpHOOB Al
BUJIOB B (PMTOLIEHO3aX TIOCPEJICTBOM €AMHOI ceTh TUd u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocThIO 0000BO-pH30OHansHOTO cuMbuosa (BPC) sBisiercst Beicokast crieiuMIHOCTb, TPOSIB!
OaxTepuii 00pa3yI0T COBMECTUMBIE TTAPHI JIUIIb C ONPEAETICHHBIMHA TpyamMu 6000B6IX. [Ipu aTOM Ha
KITyOCHBKH, KOTOPBIE SBIISIOTCS BUIOM3MEHEHUSAMH 00KOBBIX KOpHEH. OHH HOPMHUPYIOTCS B PE3YIIBTS
MTOCEJISTIOTCS BHYTPH KIIETOK KITyOeHBKa M TPaHC(HOPMHUPYIOTCS B OakTeponsl. B kirybeHpkax co3maio
6aKTepOUIHBIM (PEPMEHTOM HUTPOTE€HA301i. DTOT pepMeHT paboTaeT B OTCYTCTBUH KHCIOPOAA, B pac
€ro CyOepHHU3UPOBAHHON YHIOAEPMON U aKKYMYJIUPYS JETTEMOTIIOONH B KJIeTKax. IMEHHO HaJTU4H
po30BbIii 11BeT. biraronapst oopazoBannto BPC 6000BbIe pacTeHUS MOTYT pacTH Ha cyOcTpaTax, He CO;
a30Ta OIpeJeIsieT 3HaUuTeNbHy0 poiib BPC B kpyroBopoTe a30Ta B IpUPOAE U MOBBILIEHUH III0JOPO



MeTox OlIEeHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmaue

MeTo OLIeHKH

Tounoe coomeemcmaue

obecreueH s JIEMEHTaAMH [IOYBEHHOIO MUTAHUS paCTeHI/Iﬁ — (bOC(l)OpOM " a30TOM.

A 3 B
co, pol
—— PO} NH3. NO;
"'MO‘O&BNHB

Yrnesofbi

NHL® s (iryransn

PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHesbie crume

Buibepume BCE npasunvhvle omeembi u3 uemuipex npeoiodxcennvix. Omeemul HaA KANCOLI 6ONPOC 3a

nopsoke 6e3 npobeos U 3HaAK08 NPEenuHaHusl.

1. llpouuTaiite pparment 1 u paccMoTpure pucyHok 1. BoiGepure Bce NpaBHJIbHbIE YTBEPIKICE
Bce pacrenus cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokoyaHHas Kamycrta — MUKOPHU3HOE PacTEHHE
B oTinmune 0T 3HIOMHUKOPHU3BI, SKTOMHUKOPH3a 00ECIIEYMBAET PACTEHUE TIPEUMYIIIEC
IMpu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMHUKOPU3HOTO Iprba 00pas3yeT ammpec

Ortger: " cd
2. IIpouuraiite ¢pparMenT 2, paccCMOTPUTE PUCYHOK 2. BoiGepuTe Bce MpaBHIIbHBIE YTBEP KIECHY
Bobossie pactenns HE MoryT onqHOBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOoBBIe 00Pa3yIOT IHIOMHUKOPH3Y
I"a3000pa3Hbli a30T MpeBpalnacTcs B KIYOCHbKE B aMHUHOKHUCIIOTHI
3a cozgaHue MUKpOa’pOOHOI Cpe/ibl B KIlyOeHbKE OTBEYAET TOJBKO JIETTEMOTTIOOHH
Ortser: " bc
3. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BBIE PACTEHHUS HA JOCTATOYHOM 00ECIEUSHNH a30TOM H (O
OKTOMHKOpPHU3a XapaKTepHa JUIs BCEX PACTCHUH
Hurporenasa npeBparmaer MOJICKYISIPHBIA a30T B aMMOHUH
Bo6ossie pacrenus HE moryt ¢opMupoBath 3KTOTpO(HYI0 MUKOPH3Y
Otger: "' ac
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX (GParMeHTOB U PUCYHKOB, OTBEThTe Ha BONPO«
(pYHKIIMOHMPOBAHUM B3aHMOBBITOIHBIX CHMOMO030B pacTeHHUIl, KJIy0eHbKOBBIX OakTepuii 1 AM
TpancnopTa yrieBo0B U3 JIMCTa B KOPEHb
TpaHcriopTa BoAbI N3 KOPHS B JIUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Otser: & bed
5. OcHOBBIBasICh HA HH(OPMALIMHU U3 TEKCTOBBIX ()PArMeHTOB, PHCYHKOB 1 Bammx 3HAHUSAX, BE
JL1s BceX 3KTOMHUKOPH3HBIX T'PHOOB XapaKTepeH MUPOKHUIl CIIEKTP pacTeHUN-X035€e}
Bce «canpoduTHbIe» pacTeHHs SIBISIOTCS 00JIMIraTHBIMA MHKOPH3000pa30BaTeIIsIMI
Pactenns HE criocoOHBI ycBauBaTh OpraHU4eCcKUif a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX I'PUOOB MO3BOJIUT YBEIUYHUTH YPO:
Ortser: " bd

n])‘dlilldll)llblc OTBETHI JIsfA: X

cd

anIBllIleble OTBETHI IJIsSI: Y

bc

n])‘dlilUlbllblC OTBETHhI JIfA: Z

ac



MeTo OLleHKH n])ilBllﬂbele OTBETHI 1JIsi: In

Tounoe coomeemcmeue abcd
MeTo/1 OLEHKH [IpaBuabLHBIE OTBETHI JJISI: N
Tounoe coomeéemcmeue bd
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BOINIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

n3 10 6ax10B

VY cymuatbix rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yronrecs B pe3ysbTare Meiio3a u3 oJJHOI U To’
e JUIUTOUTHOM KIIETKH, OCTAI0TCs B 0011ei 000mouke — cymke. [Ipu 3ToM cTpoeHne cyMoK y pa3HbIX

ACKOMHUICTOB pa3HOC. v HEKOTOPBIX BUJI0OB BCC CIIOPBI B CYMKE PacCIIOJIOKCHBI B OAHY JIMHUIO,

CTPOrOM COOTBETCTBUU C MOPSIIKOM pacxoskaenus xpomatu (I-e u l1-e nenenue meitosa

B

OPHUEHTUPOBAHBI y 3TOr0 rpuda 0AMHaKOBO). Kak OyayT BBIMIISACTh CYMKH, €CIIM UCXOIHBIN U0
661 reteposuroroii T.f,? Ipeanonosxkum, uro annens f; o6ecneunsaer popmuposanue oxpyrnoit

criopsl, a anens f, — kybudeckoii. 3anmonanTe TabuIry. B 0TBETAX HCIONB3YiiTe ClIETYIOIIHE

o0o03HaYeHHUs: OKpyrJias cropa — R, kyondeckast criopa — S. @eHOTHUIIBI pa3HBIX CIIOP HE pa3JensiiTe
npoOeamMu WK 3HaKaMu npenuHanus (mpumep: RS). B nociieanem 3ajaHnu 3auIInTe BapuaHThI
PacmoJIoKeHUs KJIETOK B CYMKe, He pa3/ieliss UxX npodenamu, a cCaMu CYMKH OTAETUTE JIpYT OT Apyra

OJIMHOYHBIM IPOOEIIOM.

KonuuecTBo KIIETOK B CyMKe [t]

[TnonmHOCTD KaXkmoi U3 HUX (N wiu 2N) vl

Cpenu HUX: KOJIMYECTBO KJIETOK, HECYIIIHX [u]
annens f;
KOJIMYECTBO KJIETOK, HECYIIUX [K]
annens f,

N306pa3ute pacnosnokeHne KIETOK B CyMKE, €CJIM | TPEThs KJI€TKa CIpaBa OKpyrJias [0]

U3BECTHO, UTO: TPEThsI KJICTKA CIIpaBa [r]
KyOudeckas

BeinumimTe BCe BO3MOXKHBIE BapuUaHThl CYMOK, €CJIM B OJHOH W3 XpOMaTH] B [

MICXOJIHOM JUTIIOMHOM KiIeTke Tpousonnia mytanus f, — f,

BriGpannbIii oTBeT: VY cymuartbix rpuOoB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIOIIHECs B PE3YJIbTaTe MEH

ob1eit o6oo0uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMHIIETOB pas]
B OJIHY JIMHHUIO, B CTPOTOM COOTBETCTBHH C MOPSIIKOM pacxokaeHust xpomatu (I-e

O,Z[I/IHaI(OBO). Kak 6y,ZLYT BBITJIAACTE CYMKH, CCJIN HWCXOJHBIN JUILIOKT OBLI reTeposl

(opMHEpOBaHKE OKPYTIOH cropl, a amtens T, — kybuueckoii. 3anonuuTe TabIMILY.
okpyrnas cnopa — R, kyouueckas cropa — S. @eHOTHIIBI pa3HBIX CIIOp HE pa3iesii
MOCJIEHEM 3a/IaHUU 3aMUIINTE BApUAHTHI PACIIOIIOKEHUS KIIETOK B CYMKE, HE pa3]l

OJNHOYHBIM HpO6CJIOM.

KonnuecTBo KI€TOK B CyMKe

[TnouaHOCTh Kax 01 3 HUX (N wiu 2N)

Cpenu HUX:

KOJIHNYECTBO KIJIC




MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OleHKH

Tounoe coomsemcmeue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomeemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmsue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

f,

KOJIHNYCCTBO KIJIC

f,

YTO:

N300pa3ute pacnonokeHne KICTOK B CYMKE, €CJIH U3BECTHO,

TPEThs KJIETKA C

TPEThsI KJIETKA C

Breinummre BCe BO3MOXKHbBIC BapHuaHTBlI CYMOK, €CJIM B OI[HOﬁ N3 XpoMaTuJa B U
KJICTKE IIpOoU3o0I1Ia MyTallusa f1 — fz

npaBllﬂbe[e OTBEThI 1JifA:

4

I'lpamuu.m.le OTBEThI 1JIsd:

1n
n

np‘dBllﬂLIlLlC OTBEThI 1JisA:

2

I'lpamlm.m.le OTBETHI AJIsl: K

2

I'lpammmn.le OTBETHBI AJIsA:

SSRR

n])aBlUlbllblC OTBETbI NJIsfA:

RRSS

ﬂpaBum.Hme OTBETHbI AJIsA:

RSSS SRSS SSRS SSSR
RSSS SRSS SSSR SSRS
RSSS SSRS SRSS SSSR
RSSS SSRS SSSR SRSS
RSSS SSSR SRSS SSRS
RSSS SSSR SSRS SRSS
SRSS RSSS SSRS SSSR
SRSS RSSS SSSR SSRS
SRSS SSRS RSSS SSSR
SRSS SSRS SSSR RSSS
SRSS SSSR RSSS SSRS
SRSS SSSR SSRS RSSS
SSRS SRSS RSSS SSSR
SSRS SRSS SSSR RSSS
SSRS RSSS SRSS SSSR
SSRS RSSS SSSR SRSS
SSRS SSSR RSSS SRSS
SSRS SSSR SRSS RSSS



Tounoe coomsemcmsue
Tounoe coomsemcmaue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue

Tounoe coomsemcmsue

SSSR SSRS SRSS RSSS
SSSR SSRS RSSS SRSS
SSSR SRSS SSRS RSSS
SSSR SRSS RSSS SSRS
SSSR RSSS SSRS SRSS
SSSR RSSS SRSS SSRS

8 n3 10 6ax0B

BOIIPOC 14: DOCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHOI BGUOTEXHOMOIMYECKON MPOMBILLNIEHHOCTM MPUMEHSIIOT pPasnnyHble CUCTEMbI Ans
nony4yeHus LeneBoro pekoMobnHaHTHOro Genka, MCnonb3yemMoro B U3roTOBrEHUM NeKapCTBEHHbIX
npenapatoB. OQHON M3 TaKMX CUCTEM SBNAETCH KynbTypa nekapckux gpoxoken (Saccharomyces
cerevisiae). OnuwmnTe Npouecc MONyYeHUs KNeToYHOM CUCTEMbl AN CUHTEe3a PEeKOMOWHAHTHOrO
6enka Ha ocHoBe kneTok apoxoken. OueHnTe, Kakummn AOCTOMHCTBaMU U HeaocTaTkamu obnagaet
AaHHas cucTema.

Hauneiid [ mONMy4eHUs] HEOXOJUMBIX BEIIECTB HCIOJIB3YIOT METO CENeKIUU OpraHnu3MoB. OHIM U3

OTBET:  PaCHpPOCTPAaHHEHBIX OOBEKTOB [UIS CHHTE3a ONPEISICHHOTO OeNKa SBISIOTCS ApoXkH. CeeKTHBHBIM
METOJIOM (MCKYCCTBEHHBIM OTOOPOM) OTOMPAIOTCSI MAKCUMAJIBHO NMPOAYKTHBHBIE IITAMMBI JPOXCKEH.
OpraHu3Mbl TaKKe MOKHO ITOJIBEPTaTh MyTareHHOMY BO3JeHCTBHIO (HanpumMep, Y D n3IydeHHIo, paJunnm) ¢
LENBIO NOTY4YEHHUs MOTEHIUAIBHO NOJIE3HbIX AJIS YeI0BeKa MyTalluil y IpOXOKEH, MPUBOIAMIMX K CUHTE3Y
OerKa c onpeaeneHHON aMUHOKUCIIOTHOH MOCIIEI0BATENILHOCTEIO0. ['eHHAs MHKEHEePHs TTO3BOJIICT U3MEHSTh
TEeHOM MHKPOOPTaHU3MOB B TOM 4HucIie ¢ omoribio mertoga CRISPR\Cas9.
Taxum 00pa3om, cHavana BeeTcs 1orast padoTa ¢ FreHeTHYECKUM MaTepUalioM JPOXIKEH ISl CO3AaHus
oco0eif, MPOAYLUPYIONINX KOHKPETHBINA POIYKT.
3aTeM KOJIOHHIO MOMEIIAI0T Ha MUTaTeIbHbBIE CpeJIbl, KOTOpPhIE 3apaHee MOATOTOBICHbI KCIIEPUMEHTATbHBIM
MyTeM JIJIsl MaKCUMaIIbHOM A pekTUBHOCTH pocTa rpudoB. Hanpumep, B cpese 1uist ApOXkIKeH TOIKHBI
COJIEPXKATHCS MOHO- M OJIUTOCAaxXapu/bl, HCOPraHMYECKUE BEIecTBa, BoAa. Taxke OHI YyBCTCBUTEIBHBI K
teMmeparype. Jlanee HaOIrI0Aa€TCA MAaCCOBBIN POCT KOJIOHUH U AalibHElIIas 00paboTka OpraHu3MOB C
MOJTyYeHHEM HYXXHOTO OelKa.

JocTouHcTBa TaHHOM CUCTEMBI:

-BO3MOXHOCTb ITOJy4EHHS OOJIBIIOT0 KOJINYECTBA POIYKTa

-OTHOCHTEJbHAS HEIIPUXOTIIMBOCTD KyJIBTYPhI BBULY €€ XOpOLIeH H3y4eHHOCTH

-OBICTPBII POCT OPraHU3MOB

-pa3MHOKEHHE BETeTaTUBHBIM ITyTEM - IOYKOBAHUEM (T.€. HE MPOUCXOIUT U3MEHEHNUS T€HOTHUIIAa 0c0o0eit)

HenocraTtku:

-BO3MOJKHAS CJIOKHOCTH B CO3/JaHUH KYJIBTYPHI C ONpPeeTIeHHbIM, KOHKPETHBIM MeTab0IuTOM(HaIIpUMep,
HEBO3MOXKHOCTB IPEACKa3aTh Pe3yNbTaT HCKYCCTBEHHO BBI3BAHHOW MYTAIlHH)

-YS3BEMOCTB JAPOXOKEH Mepe] YCIOBUAMHE CPEIIbl

-MaJICHBKHE Pa3Mephl OPTaHIM3MOB (CIOKHOCTH C OTPEACIICHHEM X IPOYKTOB, KOHIICHTPALIUH ITPOAYKTOB,
paboTHI ¢ AAPOM KIETOK MPU HEOOXOJUMOCTH U TaK Jlayiee)

-IIJISI TONTyYeHHS OOJIBIIOTO KOJMYECTBA MPOAYKTa TpeOyeTcs: OOBIIOe KOJIMIECTBO MTUTATEIIBHON CPEIbl
-HEOOXOIMM MOCTOSTHHBI MOHUTOPHHT MOKa3aTeIeld OKpYKaroIIel Cpeibl, B KOTOPOH HAXOIATCS OOBEKTHI
-BO3MOJKHBI CJIIO)KHOCTH C BBIJICJICHUEM YHCTOTO MPOAYKTA U3 KICTOK (OYHCTKA OeTKa OT IPYTHX BEHICCTB
KJICTKH)

Bepnbiit  [OrcyrcTByer]
OTBET

4
n3 10 6ax10B



BOIIPOC 15: 3CCE

IIpencraBiieHHble H300paKeHUs] WILTIOCTPUPYIOT UCIIOJIB30BAHME PA3IUYHBIX METO0B U
TeXHOJIOTHIl IPU UCCJIeIOBAHNH 3HAMEHUTOI0 TPUXOIIAKCA — NPeCTABUTEJIS
MHOTOKJIETOYHBIX KUBOTHBIX U3 THNA [Lacrunyareie (Placozoa). BeimosHuTe 3aganus,
3alHCaB OTBETHI B CHIENUAJIBLHO OTBEIEHHOE T0JIe.

9,4-
6,6-

1. YcraHoBHTe COOTBETCTBHE MKy M300pasKeHUAMH, IPUOOPAMH M 3JIEeMEHTAMHU METOAMK,

KOTOPbI€ HCTIOJb30BAINCH NP MOJYYeHUH JAHHOTO H300paskeHus. 3aNMIIUTe KAXKI0€e
MoJIy4eHHOe COOTBETCTBHE B I0JIe sl 0TBeTa B Bujae X - Y - Z, riae X - OyKBeHHOe

0003HauYeHNe U300pakeHus, Y - HoMep npudopa (apadekas uudpa), Z - HoMep MeTOAUKHU
(pumckas nugpa). BHUMAHMUE! Onun u3 npudopoB ¥ 0iHA M3 METOAMK — JIMIIHHE!

[Tpubopsi:

DeMEHTHI METOIUK:

1. Kamepa st anextpodopesa

|. UsroToBNEHNE CTEKITHHOTO HOXKA JJISl TIOTYYeHUS
YIBTPATOHKUX CPE30B

2. 3epkanbHast poTokamepa C
00BEKTHBOM 711 MAKPOCHEMKH

Il. Oxpacka 00beKTa aHUITUHOBBIMU KPACUTEIISIMU TIO
merony I'pama

3. CBeTOBOI MHUKPOCKOIT

I11. [IpuroroBieHue arapo3HOro ress

4. DNeKTPOHHBIN MUKPOCKOI

IV. Ucnonb30Banue aHTUTEN, crienupuuecKu
CBSI3bIBAEMBIX C CEKPETHPYEMBIM MAaTEPHAIIOM, U
(bayopectupyomein MeTku




V. HaOroneHune 3a JJOKOMOIIMENR )KUBOTO 00OBEKTA C
WCIIOJIb30BaHUEM (ha30BO-KOHTPACTHOTO YCTPOMCTBA

VI. CkanupoBaHue MOBEPXHOCTH O0BEKTA MTyYKOM
JIEKTPOHOB

2.1. KakoBa pyHKUHUS KJIETKH, 0TMedeHHOii nuudpoii 1 na pucynke b? O0bsicHuTe cBOii OTBeT.
2.2. OnpeneanTe, CKOJbKO NMap HYKJEOTHIOB COJEPKUT MoJieKyJa MuToxoHapuaabHoi JJHK
y Placozoa (¢ TouyHOCTBIO 10 THICSAYH 1.H.).
3. OaHOo 13 N300pakeHNil HIIIOCTPUPYET UCIOJIb30BAHUE PACTIPOCTPAHEHHOI0 METO/1a
pasjesieHus cMecH MoJieKyJl. OnuIuTe NPUHIMIIBI, JeKalye B OCHOBE JAHHOT0 MeTO/a,
YKa)KUTe CBOMCTBA MOJIEKYJI, IO3BOJISIIONINE UX Pa3aeuTh. B kakoil cpexe(cydocTaHiium)
ocylecTBjseTcs: mpouecc?
Hannbiii 1. A-3-V
OTBET: Bb-4-1

B-2-VI

r-3-1v

a-1-111

2.1 OcHoBHas QyHKIKMS KIETKH - 3anacatomas. Ha n3o0paxxeHnn 4eTko BUAHO 000JIBIIOE KOJINYECTBO
CBETJIbIX YYaCTKOB - BKJIIOUCHHI J]I/IHI/I[[HOﬁ MpUpoOabI. Mkl HE BHIUM HO[[O6HBIX BKJIIOYEHHUIH BO MHOTHX
COCE/IHUX KJIETKAX, YTO M yKa3bIBaeT Ha JAHHYIO (DYHKIIMIO.

2.2. 23 000 map ocuoBanwmii (1 k6 = 1000 1.0.)

3. MeTO,I[ 'BJ'ICKTPO(I)Opefi. B ocnHoBe 3TOTO METOAa JICKUT ACJICHUC MOJICKYJ Ha OCHOBC UX MaCCBI(I/IJ'II/I JIUHBI
- B CJIydac € TOCJICA0BATCIIbHOCTAMU HyKJ’IeOTI/IZ[OB), a TaKXKeE 3ap;ma(HarlpI/IMep, OTpHULATCIIBHO 3apsKCHAA

THK OyIeT JBUTAThCS K aHOMY). PacTBop(cMechk) MOJIEKYT MOMEIIAIOT Ha CIICIHANBHBIHN "TacT" arapo3Horo
reiis, BOKPYr KOTOPOIo TaKXke MPUCYTCTBYET BOAA JUIsl JIy4LIEro npoBeAeHus Toka. C ABYX IHaMETPaIbHO
MIPOTUBONOJIOKHBIX CTOPOH CPEJlbl paclojararTcs aHoI U KaTol. Yepes yCTpoHCTBO MPOIYCKAIOT TOK.
Hambonee kpymHBIE MOJICKYIIBI OCTAIOTCS OIIKE K CTAPTOBOM JIMHUY, @ MEJTIKUE YXOIAT Naiblie. ITo
MIPOCMATPUBAIOT C MOMOIIbIO Y D-u3NydeHus.

Bepubiit  [OtcyrcTByeT]
OTBET

7
u3 10 6ax10B

BOIIPOC 16: 3AIPOC ®AMUJA

YBaxaeMblIil y9acTHHK!

J111st CBOETO CIIOKOMCTBHS BbI MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Cronmpyiite oTBETHI B (haiin word;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS 1 HOMEP BOIIPOCA;

3. Ins coxpanenns Haxxmure "®@aiin" - Coxpanuts kak - Kommstotep - O630p - Pabouwnii cTos - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

HHU B KOEM CIIVUYAE HE YKA3BIBATH B HABBAHUU JOKYMEHTA NJIM B CAMOM JOKYMEHTE ®UO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.



Kpome Toro, pekomenyem rmpoayonupoBath (aiii B 4aT NpoKTopy.

Jannsrii orBet: [Huuero He nano]



