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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Erumnerckue MoperuiaBaTels Iocie MyTenIecTBU BOKPYT AQPUKaHCKOTO KOHTHHEHTA MOTJIM IIPUBE3TH B OAAPOK
cBoeMy (hapaoHy

JlanHble OTBETHI: (L4 3.

Menku KoQeHHbIX 3epeH

4 C.

Meiiku BsJICHBIX a0pPHKOCOB

Ae.

&4 Meliku ¢ IeHuIHON MyKOii

Bepnsie otBeTHI: (L4 3,

Memiku kKopeHHBIX 3epeH

o C.

Memkn BSIICHBIX aﬁpI/IKOCOB

o €.

Meuiku ¢ NieHUYHON MyKOH
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BONIPOC 2: 3AINIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
B kakux BHyTPHKIIETOYHBIX IPOIECCaX YUaCTBYET JKene30?

Jlannbie OTBETHI: (L4 b,

Tpancnopt kucnopoja

Ad.

O6paTI/IMOC CBA3BIBAHHC KHUCIOPOJa

Ae.

OKHCIIHTENbHO-BOCCTAHOBHUTEILHEIS peaknuu

B X

Bepnsie oTBeThI: L4 3,

O6pazoBaHue aKTHBHBIX (hOPM KHCIIOPOAA

4'b.

Tpancnopt kucnopoja

2d.

O6paTI/IMOC CBA3BIBAHHC KHUCIIOPOJa

o €.



OKHCIIMTENbHO-BOCCTAHOBUTEILHEIC pcakuuu
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Y ropoxa noceBHOro criepmuii coaepxur B aape 11 xpomocom. CienoBaTesbHO, Y 3TOTO BUAA B HOpME

Janubie 2b.

OTBETBI: .
Krerka anukanbHOW MEPHCTEMBI KOPHS COAEPKHUT 22 XPOMOCOMBI

Jd.

Krnerka-antunoaa cemszadarka coaepxur 11 xpomocom

Ae.
Kierka gopmupyromerocs cemsizauaTka Ha cTauu MeTadasbl BTOPOro AejieHus Meiio3a conepxut 11

ﬂ XpOMOCOM

Bepnsie Ab.

OTBETHI: N
KneTka anukanbsHOW MEPUCTEMBI KOPHS COIEPIKUT 22 XPOMOCOMBI

Ad.

Knerka-antunosa cemszadarka coaepxur 11 xpomocom

Ae.

Knerka gopmupyromerocs cemszadaTka Ha CTaaun MeTadasbl BTOPOTo AeIeHHs Meio3a coaepsxur 11
XpOMOCOM
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.
Ha yerBepTom TpodudeckoM ypoBHE B MUILEBON LEMH MOXKET PacHoaraTbes

Jlannbie OTBETHI: (L 3.

[Tyxoen

A b.

ScTpeb-TeTepeBATHUK

‘@ Ae.

JoxneBoit uepBb

Bepnsbie otBeTHI: (L4 3.

Ilyxoen

A b.

Slcrpeb-TeTepeBITHUK

Ae.



JoxneBoil 4epBb
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
T-mumdoruTer

JlaHHbIe OTBETHI: (L4 3.

[IponcxoasaT U3 KPacHOro KOCTHOTO MO3ra

4'b.

CI/IHTe3I/IpyIOT U BBIACIIAIOT HUTOKHHBI

4 C.

Pacno3HaroT u YHUYTOXKAOT OMMYXOJIEBBIC KIICTKH

Ae.

ﬂ [MopaxaroTcs BUpycoM UMMYHoeduUIMTa

Bepnsie otBeThI: (L4 3,

IIponcxoasT U3 KpacCHOr0 KOCTHOTO MO3Ta

A b.

CI/IHTGSI/IpyIOT U BbIJICIIAKOT IUTOKUHBI

4 C.

Pacmo3naror u YHUYTOXKAKOT OIIYXOJIEBbIC KIICTKH

Ae.

[TopaskaroTcst BUpycOM HMMYHOIE(HUIIUTA

5
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BOIIPOC 6: 3AIIPOC HECKOJIBKHX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.
Bribepure )KMBOTHBIX, O0Jiee MIIM MEHEe OT/NAJICHHBIE IPEIKA KOTOPBIX KOTIa-TO MMEJN Pa3BUThIE KPBIIbs U ObLIN
CIOCOOHBI K TIOJIETY, HO MO3/IHEE YTPATHIIM 3Ty CIIOCOOHOCTD.

Jlannble oTBETHI: (L4 C.

B

Ad.

m Broxu

Bepnsbie oTBeThI: 4 .

Omy

4 C.

Bum



.

Broxu
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNYIMEHHOIO TEKCTA

Hepe,u BaMHu I/I306pa)KeHI/I$I Pa3INIHBIX CTa,)II/Iﬁ JKU3HCHHOT'O IIUKJIa HEKOTOPOT'O OpraHusma. PaCCMOTpI/ITe PUCYHKH U
BBITNTOJIHUTC 3aJlaHNs.

1. YcraHoBUTE NpaBUIBHBIN MOPSIOK CTaaul, HaunHas ¢ finexyneTky. OTBET 3alUIINTe B OTBEJCHHOE I10JI€ B BUJIE
HOCIIEJJ0BATENIBHOCTH OYKB 0€3 3HAKOB IIPEMHUHAHMSA 1 IPOOEIIOB, PETUCTpP HE BaXKEH.

“Otsert: [W]

JZ BriOepute Bce paBUIIbHBIC XapaKTEPUCTUKHU JaHHOTO BH/IA )KHBOTHBIX (OTBET 3aIMIIKTE B OTBEACHHOE TI0JIC B BUJIE
MOCJICIOBATEILHOCTH JIATHHCKHUX OYKB B aj(haBUTHOM MOPsIIKE 0€3 3HAKOB MPEIUHAHUS U [TPOOEIIOB, PETUCTP HE BaXKCH):
Ortser: [I]

3. Brimmute B OTBEICHHOE TIOJIE PYCCKOE Ha3BaHHE THUIA, K KOTOPOMY OTHOCHTCS TaHHBIN BHI:

Ortser: [g]

4. Buuiurte B OTBEACHHOE MOJIE PYyCCKOE Ha3BaHUE Kilacca, K KOTOPOMY OTHOCHTCS XO35HH JaHHOTO BHJA:

Ortser: [0]

5. BnmmumTe B OTBEICHHOE T0JIe OYKBEeHHOE 0003HaueHne (HoTorpaduii, BEIIOJIHEHHBIX IPH HOMOLIH (IIyOpeceHTHOH
MHKPOCKOTIHH.

Ortser: [K]

Bbi0pannbIii oTBeT:

1. YcraHoBuTe MpaBWIIBHBIN MOPSIOK CTaJANN, HAUUHAS C SHIEKIeTKH. OTBET 3alUIINTE B OTBEICHHO



BOIIPOC 8:

&

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLeHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OLleHKH

Tounoe coomsemcmaue

MeTo/ OLlEHKH

Tounoe coomsemcmeue

po0eIIOB, PETUCTpP HE BAXKEH.

Ortser: & BI'BJIAE

2. Beibepure Bce MpaBUIIbHBIE XapaKTEPUCTUKHU JTAHHOTO BH/a KUBOTHBIX (OTBET 3aITUILIMTE B OTBE/IC
anaBUTHOM TOpsAaKe 0e3 3HAKOB NMPENMHAHUA U TIPOOEIIOB, PETUCTP HE BaXKEH):

Oteer: @ ade

3. BommmTe B 0TBeIEHHOE TOJIE PYCCKOE Ha3BaHHME TUIA, K KOTOPOMY OTHOCHTCS JaHHBIN BUJ:

Otger: & Kpyruibie yepsn
4. BnumuTe B OTBEJICHHOE T10JIE PYCCKOE Ha3BaHME KJlacca, K KOTOPOMY OTHOCHUTCS XO3SIMH TaHHOTO |
Otser: 4 Mutekonuraioumue

5. Brimmute B oTBenieHHOE TIOJIe OyKBeHHOE 0003HaueHHe GoTorpadnii, BEIIOIHESHHBIX PH TTOMOIITH

Orget: (2 A

npaBHﬂbe[e OTBEThI 1JIsl: W

BI'BJAEA
IIpaBuibHbIC OTBETHI 1015 |

ABD

Hpamlm,m,lc OTBETHI NJIsl: g

[Kk]pyraete uepsu()?()20?020?0?020?020?
[Hu]emaronei()?()20?020?0?0?0?020?
[Mn]epsuunononocturie()?()?()?()?()?0?0?0?(0)?()?
ﬂpamml.the OTBETHI AJIsA: O

Mekomnuraromme

IIpaBuibHbIe 0TBETHI AJs1: K

A

8
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3ATITIPOC MHOTOKPATHOTI'O BBOJA INPONNIYIMEHHOI'O TEKCTA

Hepez( BaMH - I/I306pa)KCHI/I$I PA3JIMYIHBIX ) KUBOTHBIX (COOTHOH.IGHI/ISI pa3MepoB HE CO6J'HOH€HLI). Or[pez[em/ITe, K KaKMM
KJIacCaM OTHOCSITCS 3TH KUBOTHBIC. 3aITHIIINTE PYCCKHE HA3BAHHE DTUX KJIACCOB B OTBE€ICHHBIC IIOJIA PAIOM C

COOTBCTCTBYHOLIMMU HOMEpAMH.



1. [u]
2.[t]
3.1yl
4.[r]
5. [w]

Br10paHHbIii 0TBET:

MeTo1 OLIEHKH

Cosnaodenue wabnona

Cosnaoenue wabaona

MeTo1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

[Nepen Bamu - M300paXkeHUs pa3IMYHBIX )KUBOTHBIX (COOTHOLICHHS pa3MepoB He coOitosieHsl). Ompe,
3anuimure pyccKue Ha3BaHMe STHX KJIaCCOB B OTBEACHHBIE OIS PSIIOM C COOTBETCTBYIOIIMMHU HOME

o

. 1 e

1.9 ITaykoo0Gpa3Hble
2. 0 Muaekonuraroumue
3.9 Am¢puodun

4.% XpsieBbie pbIObI
5. € Hacexombie

"paBMJlbllble OTBETHI JIsl: U

[Mnayxoopasusre( )?()?()?2()?()2()?()?()?()?
[AaJpaxunnei( )?()?()?()?()?()?()?()?()?

“paBMJlbllble OTBETHI 1JI4: t

Mitekonuraronme

HpaBl/lﬂbeIe OTBETHI IJIsI: Y



Coesnaodenue wabnona

Coesnaodenue wabnona

MeToa OLlEHKH

Cosnaodenue wiabnona

Cosnadenue wiabnona

MeTo OLlEHKH

Cosnadenue wiabnona

Cosnadenue wiabnona

[33]emuoBommbie( )?()?()?2()?()?2()?2()?()?()?
[Aa]mduGun()?()?()2()?()?()?()?()2()?

n])‘JBIlHL]lLIC OTBETHI 1JIfA: I

[Xx]psimenrre priowi( )?()?()?()2()?()?()?()2()?
[(Xx]psmensie( )?()?()?()?()?2()?()?()?()?

n])‘JBIlHL]lLIC OTBEThI 1JIsl: W

[Pplakoobpazueie( )?()?()?()?()?()?()2()?()?
[Be]bice pakooopazusie( )?()?()?()?()?2()?()?()?()?

Cognaoenue wabaona [Mwm]anaxoctpaxu( )?()?()?()?()?2()?2()?()?()?

4
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BOIIPOC 9: 3CCE

Ilepen Bamu TekeT, cogep:kaimii NsTh 0MOJIOrHYeCKUX OIINOOK. BHHMaTe1bHO MPOYTHTE €ro,
HaliAuTe OIUOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCSl, BIUCAB OTBET B OTBeICHHOE TOJIe.
Brumanue! Hcnpagnenue ¢ppazel uckniouumenvHo ompuyanuem (Modxcem — He MOcem, umeem — He
umeem u m.n.) He zacuumuieaemcs. Heooxooumo cihopmynuposams ymeepoumenvnoe npeoioxceHue.

Buonoruueckast 3BOOIHS — MPOIIECC, KOTOPBIA COMPOBOXKIAAETCS H3MEHEHHEM TeHO(oH Ia TOMyIIALuii,
¢dbopmupoBaHueM ajanTanuii, oO0pa3oBaHMEM U BBIMUPAaHHEM KaK BHUJIOB, TaKk M JPyTdX TaKCOHOB,
npeoOpa3oBaHueM 3KocucTeM U Ouocdepbl B HenoM. K ymcny ABMXKYIIMX CHII 3BOJIIOLUH, COTJIACHO
CHUHTETHYECKOH TEOPHH, OTHOCSITCS TaKHe MEXaHHM3MbI, KaK MYTAlMOHHBIA Tpolecc, TOTOK T'€HOB, Apeid
TCHOB, BUJI000pa30BaHHME M ecTeCTBeHHBIH oTOOp. I[lpuyeM enuwHCTBEHHas cuiia, CHOCOOHAs H3MEHSTh
4acTOTy ajUlesied M TeHOTUIIOB B IPHUPOAHBIX MOIMYJIIUAX — €CTECTBEHHBIH OTOOp, YTO M OTPa)kaeT €ro
0c00yI0 POJIb KaK BEAYILETO 3BOJIIOLHOHHOTO (hakTopa. HeoOxoamumoe ycnoBue i AEHCTBHSI €CTECTBEHHOTO
0TOOpa — HANMYHE HACJICACTBEHHON U3MEHUYMBOCTH. MyTalii, KOTOPBIE CITy>KaT MaTepHaioM sl JCHCTBUS
JIPYTHX CHI BOJIIOLIMH, BO3HHMKAIOT TOJNBKO B pe3yibTaTe U3MEHEHMH OKpy:karomei cpensl. He cekper, uto
0COOEHHOCTH Cpelbl U3MEHSIOTCSI BO BPEMEHHU U B MIPOCTPAHCTBE, & OPraHU3MBbl IPUCIIOCAOIUBAIOTCS K 3TUM
n3MeHeHusM. [Ipr 3TOM MyTalnMOHHBIA TPOILIECC — EAMHCTBEHHBIH (aKTOp, MPUBOISIINA K MOSBICHUIO B
JJAHHOM TIOIYJIILIMA HOBBIX aJUleledl WM T€HOB. B pe3ysbrare HOCUTENN IIOJIE3HBIX HACIEIACTBEHHBIX
CBOWCTB MMEIOT OOJIbIIIE IIAHCOB BEKUTH U OCTABUTh IOTOMCTBO. B X0/1€ pa3MHOXEHHUsI OHU IepeslaloT CBOU
MIPU3HAKU 0CO0SM CIIEAYIONIUX MOKOJIEHHH, ¥ 3TO MOXKET IMPHUBECTH K 3aKPETJICHHUIO MMPU3HAKA.

Ha mpotsbkeHnu J0Troro BpeMeHH Hayke ObLT M3BECTEH JIMIIb OJWH CHOCO0 Tepenavyn MeHEeTHYecKOn

EBHHq)opMaumI MEXJIy O0COOSMH — OT poauTeNed K jaerTsM. Temepp J0Ka3aHO CyIIECTBOBAHWE e€IIe U

TOPU30HTAIBHOIO MEPEHOCA, KOTOPHII OCYHIECTBISETCS B TOM UYHWCIIE U MEXIY MPEICTaBUTEISAMH OJHOTIO
MOKOJIHUsI. ATEHTaMHu Iepefayll HacleJCTBEHHOW HH(GOpMAldd B 3TOM Cllydyae MOTYT OBITh BHUPYCHI U
IUTa3MUAbBI, @ Pe3yJIbTaTOM IepeJadd - HacjelOBaHHE ONaronpuoOpeTeHHBIX MPU3HAKOB, MOSBUBIINXCSA B
pe3yibpTate MOAM(DHKAMOHHON HM3MEHYMBOCTH. Takoi BapuaHT MepeJayd HacJeICTBEHHBIX CBOICTB
HCIIONB3YETCS B IPUPOJIE NPYU MEpeadye T€HOB KaK MEXy IIPOKAPUOTaMHU, TaK U MEXKY DYKapHOTUYECKUMU
OpraHU3MaMM WJIM OT IPOKAPUOT - K dyKapuoTaM. HeyIMBUTEIbHO, YTO FOPU30HTAIBHBIA IEPEHOC LIUPOKO
BHEJPSAETCS YETIOBEKOM B IIPAKTUKY CEJIEKLIMH, B TOM yHciie ipu co3nanuu ['MO.

Hanublii  EcTecTBEHHBIN OTOOp - HE €IMHCTBEHHAS CHIIA, CTIOCOOHAs M3MEHSTh YacTOTY aJljleiei u
OTBET: TCHOTHUIIOB B IPUPOIHBIX MOMYJSIMAX. Taxoke U30isiuust v Apyrue GaKkTopbl MOTYT BIUATH HA
4acTOTy ajjiesieil U TeHOTHIIOB.
Heobxoxnmoe ycinoBue Ut 1€HCTBHUSI €CTECTBEHHOTO 0TOOPA — HATMYHE HACIIEICTBEHHOCTH.

MyTanuu, KOTOphIe CITyKaT MaTEpUAIoM IS IEHCTBUS IPYTHX CHUJI BOJIIOIUH, BOZHUKAIOT B
pe3yibTaTe CIIy9alHbBIX COOBITHH.

[Tpu 3TOM MyTaIIMOHHBIH TIPOIIECC HE eIMHCTBEHHBIN (DaKkTop, MPUBOISIIHNN K TIOSBICHHUIO B
JAHHOW NOMYJISIIMY HOBBIX ajJiesieil nin reHoB. [IpuTox HOBBIX 0coOei B MOMYJISLIMIO MOKET
IIPUBECTU K TOMY K€ PE3YJIbTaTy.

HeyauButenbHO, 4TO TOPU3OHTAIIBHBIN IIEPEHOC IIUPOKO BHEAPSETCS YEIOBEKOM B IIPAKTUKY



TeHHOM MHXKEHEPUH, B TOM umciie ipu co3nanuu ['MO.

Bepnsrii [OtcyrerByer]
OTBET

3
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BONIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

B oaumnom 3a0anuu 6am HeoOXOOUMO HNPOAHATUIUPOBAMb (PpacMeHm MeKCmd, HNOCEAUEHHbII
Memoouxe ucciedo8aHutl, U Ha OCHOBAHUU CEOUX 3HAHUN U UHDOpMayuu u3 mexcma 6blNOJIHUNMD
3a0aHusl.

Meron monumepasHoi nennod peakuuu (IIL[P) B HacTosimiee Bpems IMMPOKO NMPUMEHSIETCS B
ouonornn u memunmue. Knaccuyeckast 1P mo3BossieT momy4yuTh OONBIIOE KOJHMYECTBO KOIUH
uHTepecyome Hac nocienoBarenbHocTH JIHK. CrnemuduyHocTh MaHHON peakiuu 0O0eCTeUrBaIOT
HEeOOoJIbIINE TOCTEeIOBATEIPHOCTH HYKJICOTUAOB - MpaiiMepbl. Mx mopbuparoT K 000MM KOHIIAM
ammnduuupyemoro yuyactka JJHK takum o6Gpasom, 4ToObl MOCIEI0BATENBHOCTh TaK HA3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEILHOCTH HA 5°-KOHIIE LIETH, TOrAa Kak OOpaTHBIN
mnpaiimep oOpaTHO KOMIUIEMEHTapeH IOCie0oBaTeIbHOCTH Ha ee 3’-koHue. Hampuwmep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxomumyro mnocinenoBatenbHocTh JHK cmecs ans [P peakuuu HarpeBaroT 1o
OTIpeIeTICHHOM TEeMIEpaTyphl - TEMIEepaTyphl OTXKUTA MpaiiMEpoB. ITa TeMIlepaTypa pacCUnUThIBACTCS
nyTeM npubaBlieHHs K TeMIepaType IUIaBlIeHUsd (TeMieparypa, IOpU KOTOPOH IMPOUCXOIUT
pa3peIMHEHUE JBYXIIEMOYEUHOHl Monekynsl mpaiimepa) 4°C  rpaagycoB. JHK-momumepasa,
OCYILECTBIISIONIAs PEIUIMKALNI0 nHTepecyromero Hac yyactka JIHK, ucnone3yer npalimep B KauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe MaHHON peakluu MOTy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoBarenpHoct JTHK.

Jnis Toro, 4To0bl pa3nuuuTh nocinegoBarenbHocT JIHK, MOXKHO MCTIOIB30BaTh PECTPUKTA3HI —
(hepMeHTbI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeesIEHHbIE OCIe10BaTENbHOCTH HYKICOTHIOB
B JIHK (Tak Ha3pBaemble caiiTel pectpukuun). Hampumep, pectpukraza Pfull, y koropoii caiir

kpectpuxin Hecer mocnemoBarensHOCTE 5 -GCATC|G-3", HpH peakimm ¢ MOCIEI0BATENBHOCTHIO

JIHK ©Oymer paspe3ath ee Ha jaBa (parMeHra, COAepsKallde Ha KOHIAX IOCIEI0BATEILHOCTH 5 -
GCATC-3’ u5-G-3".

1. B mpemioXeHHOW TOCIENOBATENBHOCTH HYKJICOTHIOB 3aKOAMPOBAaH MenTux auuHoH 19
aMMHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXxoaumo monoOpaTe mpaiimepsl A aMIuMduKanuu
HYKJICOTUJHON TIOCIIEIOBATEIEHOCTH, KOAMPYIOIIEH MaHHBI TENTHA, HAauWHas CO CTapT-KOJOHA
(ATG), u coxepxaeit cron-kogon (TGA, TAG, TAA). TlomHuTe, YTO TMpaiiMepbl TODKHBI OBITH
cienu(UIHBI U 00JIaAaTh MPUMEPHO OJMHAKOBOM TEMIIepaTypoi ruiaBieHus (paznuuaust He Oonee 2-4
°C). Temnepatypa miaBieHus paccuuthiBaetcs no ¢dopmyne: 2(A+T) + 4(G+C), rae OykBbI - 3TO
KOJIMYECTBO HYKJICOTHUAOB KaXIOro THma. Pasmep Kaxmoro mpaiiMepa IODKEH COCTaBIsATH 15
HYKJICOTHIOB. 3alMIIUTE B OTBEJCHHOE IOJIE MOJIyUYE€HHBIE MpaiiMepsl B HalpaBleHHH OT 5’- K 3’-
KOHITY B BH/I€ TOCJIeI0BATEJIbHOCTH 3arJIaBHbIX JATHHCKUX OYKB 0e3 mpodesioB (B TOM 4McJje
KOHLEBBIX) U YKOKUTE TEMIIEPATYPY UX IJIABJICHUSI.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC -3’

OrtBer:

[Mpsimoii mpaiimep: [X]

OoOpartnsiii paiimep: [Y]

Temneparypa niuasiaeHus npsamoro mpaiimepa: [2]°C



TemmnepaTypa maasieHns oopatHoro npaiimepa: [K]°C

2. Tlonyuennbrii B mpeaplaymeld yactu 3amanus [P mpomykT BcTpamBaeTrcs B IUTa3MUIy st
CUHTE3UpOBaHUsl Oenka B OakTepusix. BaM maHbl MOCIIEIOBATEIBHOCTH (CAaWThI PECTPUKIIUH), IO
KOTOPBIM JIBE€ PECTPUKTa3bl (PHAOHYKIIEa3bl pecTpukiuu) crnerupuyuno paspesarot JIHK. B orere
VKaXHUTe pa3Mep (parMeHTOB, KOTOPbIE IMIOJIy4arcs B pPeE3yabTaTe PEAKIUH PECTPUKIUH,
MPOU3BEACHHON OSTUMHU pECTpUKTa3aMH sl IUIA3MU[BI, COJEp>Kallel BCTaBKy B IPaBUIBHOM
OpHUCHTAlHUU LICIIN.

Alul5 - AG|CT -3

EcoRI5 - GJ/AATCC - 3

MeCTO BCTaBKKN

EcoRI EcoRl EcoRI
1875 625 1875 FEoR!
@ npomoTop

OTBer 3anumIuTEe B OTBCJACHHOC IMO0JI€ B BU/JI€ MOCJICA0BATC/IbHOCTH YHCEJI, PACIIOJOKCHHBIX I10

BO3paCcTaHMIO U pa3saeJICHHbBIX OTUHOYHBIMH l'lpOﬁe.]'IaMl/I.
Otset: [M]

Bri6pannbIii oTBeT: B oannom 3a0anuu 6am Heobxooumo npoanaiuzuposams Gpacmenm mekcma, noce
SHAHUILL u ungopmayuu u3
Meton nonumepasnoit nenHoi peakuuu (I1LP) B HacTosiiee Bpemsi IIUPOKO I
MO3BOJISIET MOJYYUTh OOJIBIIOE KOJIMYECTBO KOIMUH MHTEpEecyrolled Hac mocie;
o0OecrieunBarOT HEOObIINE MOCIE0BATEILHOCTH HYKJICOTHOB - mpaiMepsl. X 1
JIHK takum 06pa3om, 4ToOBI MOCIEI0BATENIHOCTh TaK Ha3bIBAEMOTO MPSMOTO Ipa
IENH, TOT/Ia Kak 0OpaTHBIA mpaiiMep 0O0paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIHHO
yuactok JIHK 3akanumBaercs mocnemoBarenbHOCThIO 5 -AAGCTA-3", 10 00p:
TAGCTT-3". YroObl mpaitMepbl MOTJIHA y3HATh HEOOXOAMMYIO IOCIIEIOBATEINE
OTIpe/IelIEHHONW TeMIeparypsl - TeMIIepaTypbl OT)KUIa MpaiMepoB. DTa Temrepar
TUTaBJICHHS (TeMIIepaTypa, MPH KOTOPOH MPOUCXOIUT pa3beANHEHHE BYXIICTIOYCYH:
OCYILECTBIISIIOLIAs pelUIMKanuio uHTepecyomero Hac ydactka JIHK, ucmnonb3yen
pe3yJbTaTe NTaHHOW PeaKIUH IMOIydaeTcss KOs He0OOXOqMMOi IOCIIeT0BATEIHLHOCT]
Jns toro, ytoObl pasnuuuth nocienoBarenbHocTH JJHK, MoxHO wncmorn
paspe3aroT CTPOTo OMpeAesieHHbIe MmoceaoBarenbHocTH HykieoTu0B B JIHK (Tak
Pfull, y koTopoii caiit pectpukimu Hecet nocienoareabHocth 5 -GCATC|G-37,
ee Ha JBa (parMeHTa, CoJaeprKalie Ha KOHIax mociaeaoareabHocTn 5 -GCATC-3

1. B nmpeanokeHHOI MOCieI0BaTeNIbHOCTH HYKJIEOTHIOB 3aKOJUPOBAH MENTUA [
noao0pate mpaiMeps! sl aMIUIM(UKAIUN HYKJICOTUIHON MOCIe10BaTEIbHOCTH,
(ATG), u coxepxaineit cron-kogon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaim
OJIMHAKOBOM Temmeparypoil miaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OyKBBI - 3TO KOJHYECTBO HYKJICOTHAOB Ka)JO0ro Tuma. Pasmep k
3anuiuuTe B OTBEACHHOE IOJIE IOJIyYEHHBIE IIpaiiMepbl B HANpaBJIEHUU OT 5'-
JIATHHCKHUX OYKB 0€3 mpo0esioB (B TOM YMcJ/ie KOHIEBBIX)  YKOKHUTE TEMIIEPaTyp



MeTo OLleHKH

Cooeporcum

MeToa OLEeHKH

Cooeporcum

MeTo OLleHKH

Tounoe coomeemcmeue

MeToa OLEeHKH

Tounoe coomsemcmeue

MeTo1 OllEHKH

Tounoe coomeemcmaue

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBer:

[Ipsimoii mpaiimep: @ ATGATAAACCTGCAT

O6parssiii npaiimep: 0 CTATCGAGTTATGAA

TemnepaTypa niasaeHus npamoro npaiimepa: & 40°C

TeMneparypa niasjieHus odpaTHoro npaiimepa: & 40°C

2. [lomyuennslit B npensiayniei yactu 3aaanus [1LP npogykT BcTpanBaeTcs B mia
MOCJIEI0BATEIBHOCTH (CAMThl PECTPUKIUU), 10 KOTOPHIM JBE PECTPUKTA3bI (IHIC
OTBETE YKaXKUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJydYaTcs B Pe3yjbTaTe PEeaKilHy
IIa3MUIbl, COiepKalllell BCTaBKY B IPABUJILHOM OpUEHTALIUU TIETH.

Alul5" - AG|CT -3

EcoRI5 - GJAATCC - 3

MecCTO BCTaBKKN

EcoRl EcoRl  EcoRlI
875 EcoRI
1 625 1875 625
& rpomoTop

OTBeT 3anMIINTE B OTBEJACHHOC I10JI€¢ B BH/JAC MNOCJACA0OBATCIBHOCTH YMUCE!
OJAUHOYHBIMHU HpOﬁeJ]aMI/I.
Ortser: "' 644 666 1250

IIpaBu/IbHBIE OTBETHI JJISA: X

ATGCAGGTTTATCAT

nl)aBll.1hthe OTBETHI JIfA: Y

CTATCGAGTTATGAA

IIpaBu/IbHBIE OTBETHI JIS1: Z

40

[IpaBuabHbBIE OTBETHI 1JIs: K

40

np&]BlLll)lll)l(‘ OTBETHI JJisi: M

644 666 1250

4
u3 5 0a/10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE



Kakum o00pa3om MOKHO pa3eJuTh MOJyYeHHbIe B IpeablayeM 3aganun ¢gparmentsl JHK?
Kparko onummTe 0CHOBHOW NPUHUMII JAHHON METOAMKH.

Hausbplii  MOXHO pa3feNuTh 3TH PparMeHTsl METOI0M 3JeKTpodopesa, mpu kotopoM modekyibl JIHK pasznoit miuHsI,
OTBET: a COOTBETCTBEHHO, M PA3HOTO 3apsia JBUTAIOTCS B arapO3HOM Telie K IOJIOKUTEIHHO 3apsKCHHOMY
aneMeHTy. MOJIeKyJIbI C pa3HBIM 3apsIoM C Pa3HOH CHIIOH MPHUTATHBAIOTCSA K TOJIOKHUTEILHOMY 3apsiTy, 9TO
a MOJKHO OyJIeT HaOJI0IaTh KaK MOJIOCKH B TeJIe HA PAa3HBIX YPOBHSIX.

Bepubiit  [OrcyrcTByer]
OTBET

3
u3 5 6ajl1oB

BOIIPOC 12: 3AHNPOC MHOTOKPATHOTO BBOJA MMPONYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npeoioxcennvle Qpacmenmsl meKcma u paccCmMompume pucyHKiL, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BonbIIMHCTBO HA3eMHBIX PaCTCHUI BCTYNAIOT B CHMOMOTHYIECKHE OTHOIICHHS C rpubamMu, 00pa3ysi MUKOPH3Y. DTH TpHOBI
UTPAIOT KIIFOUEBYIO POJIb B PETYJIIIMN JOCTYITHOCTH MUTATEIBHBIX BEIECTB 1 HHTCHCHBHOCTHU YIIIEBOJHOTO METaboIM3Ma,
Y4YacTBYIOT B ITOBBIIICHNH AAaNTAMOHHBIX BO3MOXXHOCTEH pacTeHni. OHM OKa3bIBAIOT BIMSHUE Ha CTPYKTYPY ITOYBHI,
6nopazHoobOpaszue GpUTONEHO30B U (PYHKIIMOHUPOBAHNE SKOCUCTEM B Iie7IoM. COTJIaCHO COBPEMEHHBIM IPEACTABICHIAM
BBIJICIISIIOT CJIEYIOIINE OCHOBHBIEC THITBI MHKOPH3: SHIOTPOQHBIN, SKTOTPO(HBIH M 3KTOSHAOTPO(HBIH, COUCTAIOIIHNI B
ce0e 4epThl BYX HEPBBIX THUIIOB.
DKTOMHUKOpH3a BO3HUKAET, KOTAa TU(BI rpuda OrueTaloT KOPeHb IUNIOTHOM CeTho, 00pa3ys uexoJl, WK MUKOPU3HBIE
TpyOKH (prucyHok 1). ['udbl rpnda npoOHUKAOT CKBO3b PU30ACPMY KOPHS U PACHPOCTPAHSIOTCS 110 MEKKICTHUKAM, HE
NPOHUKAas B KJIeTKU. J{J1st KopHel, 00pa3yronix TaKylo MUKOPHU3Y, XapaKTepPHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB U
pelyKLHsl KOPHEBOTO YEXJIMKA BIUIOTH JI0 OJJHOTO-JIBYX CJIOEB KIIETOK. DKTOMUKOPH3Y 00pa3yroT ApEBECHbBIC PACTECHHUS,
cocTapisronye npuMepHo 10% coOBpeMEeHHBIX CEMEHHBIX pacTeHuil. [ pubHON mapTHEP OTHOCUTCS K Oa3uIUaIbHBIM,
CyMYaThIM WJIN 3UTOTHYECKNM rpudam. B HacTosmee Bpemst onmcano okoso 8000 BUIOB SKTOMUKOPH3HBIX IPHOOB, HO
obmmee nx gncio MoxeT gocturath 20-50 Teicsd. HekoTophie 3 3THX rprOOB, TaKMe Kak MOAOCHHOBUK MM MACIICHOK,
(hopMHupPYIOT CHMONO3 TOJIBKO C OJJHUM POJIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPH3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHHUH OJJHO IEPEBO MOKET UMETh 710 15 1 Gonee rpuOHBIX MapTHEPOB. B sxTOMHKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTyJaroT B3aMMHYIO BBITOly: pacTeHHe 00ecredMBaeT MUKOOMOHTA OPraHMIECKUMHU
Ecoez{HHeHmMH, a rpud, B CBOIO oUepellb, CHaOXkaeT pUTOOMOHTA MPEUMYIIIECTBEHHO COEANHEHUSIMU a30Ta, B TOM YHCIIe
MOYEBHHOI — CBOMM TJIaBHBIM MPOJYKTOM 00MeHa, a Takke Gochopom, Kannem, KalbIMeM U MUKpodjieMeHTamu. Kpome
TOTO0, Pa3BETBIEHHBIA MULIETIHH rprda MOCTABIAET PACTEHHUIO BOAY, DYHKIIMOHAIBHO 3aMEHS KOPHEBBIE BOJIOCKH.
DHIOMUKOpHU3a (PUCYHOK 1) XapaKkTepu3yeTcs TeM, 4To ru(bl MUKOOMOHTA MPOHUKAIOT B KIIETKH KOPbI KopHst. Ha
MTOBEPXHOCTH KOPHSI OHA BRIpa)keHa c1a00, M1 OCHOBHAS YacTh MHUILIENINA I'puba HAXOUTCA BHYTPU KOpHS. B KieTkax KopHs
MOTYT 00pa30BBIBATHCSI CKOTUIEHHS T rpubda B BUe KIyOOUKOB U B BUJIE My3bIPHKOB (Be3uKyi). ['UdbI MOTyT
Pa3BETBIIATHCS BHYTPH KJIETKH — 3TH 00pa30BaHUs Ha3bIBarOTCA apOyckynamu. K sHIOMHUKOpH3e OTHOCATCS
apOYCKYISAPHBIN (Be3UKYJIISIPHO-apOyCKyIISPHBIIT), SPUKOUIHBIA 1 OPXUIHBIH THIL. [[Ba MOCIEeAHNX XapaKTepPHbI TOJIBKO IS
npeacTaBuTeNel cemeiictBa BepeckoBbie 1 OpxuaHble, cOOTBETCTBEHHO. Hanbosee pacipocTpaHeHHONW pa3HOBUIHOCTHIO
SHIOMHKOPH3HI SBIIETCS apOycKyIsipHas Mukopusa (AM). AM ¢opmupyercs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o0pasyror Mukopusy npenacraBurenn KpectonBeTHsIx,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cilydae ¢ SKTOMHKOPH30i, MUKOPH30BaHHOE PacTeHHE CHa0XaeT rpud
OPraHHKOM, a BHJOMHKOPU3HBIE TPHUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO ouepeab GochopoM, a TaKkKe KalanueMm,
MeZbIO U KaJIbIIHEM.
OKTOHAOMHUKOPH3a BO MHOTOM CXOJHA C 9KTOMUKOPH30i: 006pa3yercst MaHTHA U3 TH( Tprda, 0THAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK 3IHUAEPMHCA F KOPBI KOPHA. DTOT TUII MEUKOPH3HI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiictBa BepeckoBrie. ApOyTOUIHBIN THI SKTO3HIOMUKOPU3BI XapakTepeH I 3EMIITHIYHOTO JIepeBa, TOJOKHIHKH,
TPYIIAHKH U JP., @ MOHOTPOTIOUIHBIN - I ObETbHUKA. MHOTHE U3 3THX PACTEHUH SBISIOTCS MUKOTPO(HBIMH (T.H.
«canpouThI»).
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PucyHoK 1. 9KkTO- (cnesa) M aHAOMUKOpPKM3a (cnpaBa). MoscHeHUA B TEKCTe

®parmenr 2.

BoboBbIe pacTeHus cIocOOHBI K (POPMHUPOBAHNIO HECKOIBKUX MYTYAINCTHIECKUX HA0CHMON030B (prcyHOK 2). OnuH U3
HUX TpeACTaBIsIeT co00i cuMOnoTHYecKoe B3auMoeicTiue ¢ AM-rpubamu. Hammune AM yiydimaeT MUHEpaIbHOE
MUTAaHUE PacTeHMs, IIpex e Becero (ocaTHoe, MOBBIIIAET YCTOWYNBOCTh PACTCHUH K (PUTOMATOreHaM 1 aOMOTHYECKUM
crpeccam. AM cumMOn03 conpoBoXxaaeTcs pOPMUPOBAHUEM OCOOBIX CTPYKTYp, Ha3bIBaEMBIX apOycKyiamu. B Hux
MIPOMCXOIUT B3aUMHBIN 00MEH npoaykramMu GoTocuHTesa 1 hocharamu. BaxxHbIMH dKOJIOTHUECKUMH (DYyHKIUSIMU TPUOOB
AM siBiisitOTCS 0OCCIIeUeHUE B3aMMO/ICHCTBHS PACTCHUI Pa3IMUHBIX BUOB B (PUTOIICHO3aX MOCPEICTBOM CAMHOM ceTH T
W ydactue B (JOPMUPOBAHUM CTPYKTYPBI OYBBI.

Oco6eHHOCTEI0 6000BO-pH300HansHOTO cuMOmo3a (BPC) sBisieTcst BrICOKast CieIU()MIHOCTD, TPOSIBIISIONIASCS B TOM, YTO
oTIpe/ieTIeHHbIE BU/IBI/IITaMMBbI KIIyOSHBKOBBIX OakTepuii 00pa3yioT COBMECTHMBIE MapHI JIMIIB C OIIPEAEICHHBIMHI
rpynmnamMu 6060BbIX. [Ipy 3TOM Ha KOPHAX PACTEHUH Pa3BUBAIOTCS CIICIMAIM3UPOBAHHbBIE CTPYKTYPbI — KIyOCHBKH,
KOTOpBIE SIBISIFOTCS] BUZIOM3MEHEHNSIMHA OOKOBBIX KOpHEeH. OHM (OPMHUPYIOTCS B pe3yJibTaTe (hOPMHUPOBAHUS 0COOO0H
KIIyOE€HbKOBOW MepHCTEeMBbl. bakTepuu mocenstoTess BHYTPH KIETOK KIIyOeHbKa U TpaHCOPMHUPYIOTCS B OakTeponisl. B
KIIyOeHbKax CO3/1al0TCsl ONTHMAaJIbHBIE YCIIOBHS JUI (PUKCALH aTMOC(HEPHOTO a30Ta OaKTEpOUTHBIM (PepMEHTOM
HUTPOreHa3oil. OToT epMeHT paboTaeT B OTCYTCTBUH KUCIIOPO/Ia, U PACTEHHE CO31aET MUKPOa’POOHYIO Cpey BHYTpHU
KITyOeHbKa, OKpYKasi ero CyOepUHU3UPOBAHHON DHIOAEPMON U aKKyMYIIUPYS JETTeMOTJIOONH B KiieTKax. IMeHHO Hamu4ne
serreMorioouHa npuaaét 3¢ (HEeKTUBHBIM KITyOeHbKAM HHTCHCUBHBIN p030BbIi 11BeT. biarogapst oopasosanuio bPC
06000BbBIE PaCTEHUsI MOT'YT PACTH Ha CyOCTpaTax, He COAepIKaIMX CBI3aHHOTOo azora. OcylecTBiIeHue npolecca Gpukcaunu
a30Ta ompeenieT 3HaUYuTeIbHYyI0 posib BPC B kpyroBopote a3oTta B MPUPO/ie U MOBBIIIECHUHN TUIOIOPOIHS MTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECIICYSHHSI AIIEMEHTAMH TIOYBEHHOTO IIMTAHUS PACTEHUI —
¢dochopom u azoToM.
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PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBble cumburosbl 6060BbIxX
pacTeHui. MoAcHeHUs B TeKCTe

Buibepume BCE npasunbHble omeemsl u3 wemvipex npednodcerHvix. Omeemovl Ha KaxicOobili 6ONPOC 3anuuiume 8
8Ude NoC1e008aMebHOCHIU JAMUHCKUX OVKE 8 angdhasumuom nopsaoke 6e3 npodenos u 3HaK08 NPenuHaHUs.

1. ITpounTtaiite pparment 1 u paccmorpute pucyHok 1. BoiGepure Bce mpaBWIbHBIE YTBEPIKICHHS.

Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPH3Y

BenokouanHas karmycTa — MUKOPHU3HOE PacTeHUE

B oTnmuune oT 3HAOMHUKOPU3BI, SKTOMUKOpPHU3a 00eCTIedrBaeT paCTeHUE IPEUMYIIECTBEHHO MOUEBUHOI

[Tpu npopactaHuy BHYTpb KOPHsI, TH(a IHJOMHUKOPU3HOTO rpruda oOpasyer anmpeccopuii

Ortser: [X]

2. IIpouuraiiTe ¢parMeHT 2, pacCMOTPUTE PUCYHOK 2. BbiOepuTe Bce NpaBUJIbHBIE YTBEP KIEHHUS.

Bbobosbie pacrenuss HE MoryT oHOBpeMeHHO 00pa3oBaTh 1 MHUKOPHU3Y, U KITyOSHBKOBBIIT CUMOHO03

Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPH3Y

I'a3000pa3HbIii a30T MpeBpaIaeTcs B KIIyOSHbKE B aMUHOKHCIIOTHI

3a coznanue MUKpOa’pOOHOH Cpe/ibl B KITyOEHbKE OTBEYAET TOJIBKO JIETTEMOTJIOONH

Ortser: [Y]

3. OcHOBBIBasICh HA HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPUTE BCe MPABHIBHBIE
yYTBep:KIeHUsl.

Ecnu BeIpaniuBath 0000BBIC PACTEHHUS HA JOCTATOYHOM OOecredeHnu a3oToM U pocdopom, onn HE Oyayt popmuposatsh
KOPHEBbIE CHMOHO3bI

DKTOMHKOpPH3a XapaKTepHa JUIsl BCeX PacTCHUH

Hutporenasa npespaiaer MOJEKYJISIPHBIA a30T B aMMOHUI

Bbobossie pacrenuss HE moryt ¢opMupoBath SKTOTPOQHYI MHUKOPHU3Y

Ortser: [Z]

4. OcHOBBIBasICh HA HHPOPMAIUHU U3 TEKCTOBBIX (ParMeHTOB 1 PHCYHKOB, OTBeThTE HA BONPOC: YCHJIEHHE KAKHX
NMPoLEeCcCOB NPOUCXOIUT NpH 3¢ PekTHBHOM GYHKIMOHUPOBAHUM B3aUMOBBITOJHbIX CUMOMO030B PACTeHMI,
KJI1yOeHbKOBBIX OakTepuii u AM-rpuoos:

TpaHcmopTa yrieBoJ0B U3 JHCTa B KOPEHb

TpaHcropTa Boabl N3 KOPHS B JIUCT

TpaHcnopTa MHHEPAIBHBIX JIEMEHTOB OT MUKOCHMOHOHTA B pacCTEHHE

TpaHcnopTa aMMHOKHCIIOT U3 KIIyO€HBKOB B JIUCT

Ortser: [mM]

5. OcHOBBIBasICh Ha HHPOPMAIINHU U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB M Bamux 3HaHusix, Bbi0epuTe Bee
NpaBUIbHbIE YTBEP:KACHNS.

JImg BceX SKTOMUKOPHU3HBIX I'PHOOB XapaKTEePEH IHUPOKUI CIIEKTP PaCTEHUI-X035€B

Bce «canpoduTHbIe» pacTeHus SBISAIOTCS 00IMTaTHEIMA MUKOPH3000pa30BaTesIMU

Pactenus HE criocoOHBI ycBanBaTh OpraHUueCKHi a30T

Pa3paboTka npemnapaToB Ha OCHOBE MUKOPH3HBIX T'PHOOB MO3BOJIMT YBEJIINYNTH YPOXKAHHOCTh KYJIbTYPHBIX PaCTCHUI
Ortser: [n]

BbIGpaHHbIii 0TBET: BHumamenvHo npouumatime npeonodicenHvie pasmeHmsl meKcma u paccmMompume pucyHKu, 3amem
®parmenr 1.
BonbmuHCTBO HAa3eMHBIX PACTEHUH BCTYHAIOT B CAMOMOTHYECKHE OTHOIICHUS ¢ Tpubamu, obpasys M
JOCTYITHOCTH ITUTATEIbHBIX BEIIECTB U MHTEHCHUBHOCTH YTJIEBOJHOTO METa0OII3Ma, yIaCTBYIOT B ITO]
BIMSHUE HA CTPYKTYPY TOYBBI, OMOpazHo0Opa3re PUTOIEHO30B U (YYHKITMOHUPOBAHUE SYKOCUCTEM B 1



CJIe/lyIOLIE OCHOBHBIE THITI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOria TUdbI rpruda OmIeTaloT KOpeHb INIOTHOM CeThI0, 00pa3ysl 4exo, Hil
PpHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, HE IPOHUKast B KiIeTKH. J{i1s1 kopHeH, o0
BOJIOCKOB ¥ PEIYKLMSI KOPHEBOT'O YEXJIMKA BIUIOTH JJO OAHOT'0-IBYX CJIOEB KIETOK. DKTOMHKOPH3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHuil. [ puOHON napTHEP OTHOCUTCS K 0a3UANATBHBIM, CyMYaThIM HJIH
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 00IIee nX 9ruciao MoxeT gocturath 20-50 teicsd. Hexotopeie 3
CHMOMO03 TOJBKO C OTHAM POJIOM JepeBbeB. [lpyrue, Kak, HanpuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA MOITYJAOT B
OpTraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT GUTOOMOHTA TIPEUMYIIECTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KainreMm, KabIleM U MUKpodneMeHTaMu. Kpome Toro, pa3s
(YHKIHMOHAIBEHO 3aMEHsl KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapakTepu3yeTcst TeM, 4To (bl MUKOOMOHTA IIPOHHUKAIOT B KIETKU KOP
YacTh MULIENHUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BbIBATHCS CKOIUICHH
MOTYT Pa3BETBISIThCS BHYTPH KJIETKH — 3TH 00pa3oBaHus Ha3bIBaIOTCs apOyckynamu. K aHIoMHUKOD!
SPUKOUIHBIA M OPXHUIHBIHA THIL. [IBa MOCIIEHUX XapaKTEPHBI TOJIBKO IS TPEACTaBUTEINCH ceMeicTBa
pacIpocTpaHeHHOH Pa3HOBHIHOCTHIO SHIOMUKOPH3HI ABJISIETCS apOyCKysipHas Mukopusa (AM). AM
rpubamu otaena Glomeromycota (~150 BunoB). He o6pa3yror mukopusy npeacraButenu Kpecrouse
HKTOMHUKOPH30il, MUKOPH30BAaHHOE PACTEHHE CHA0MXKaeT IPUO OPraHUKOM, a SHIOMHKOPH3HBIE IPHOBI
KaJIieM, MEJbI0 1 KaJIbLIUEM.

OKTOHAOMHUKOPH3a BO MHOTOM CXOJHA C SKTOMHKOPH30ii: 00pa3zyercss MaHTHUs U3 TH(] rpruda, OJHAKC
DTOT TUII MEKOPH3EI 00pa3yeTcs HEKOTOPBIMH PACTCHUSMH ceMeiicTBa BepeckoBble. ApOYTOHIHBIH 1
TOJIOKHSIHKH, TPYIIAHKHU H JIp., @ MOHOTPOIIOMIHBIH - IS MOABEIbHIKA. MHOTHE U3 3THX PACTCHUII 5l

IKTOMMKOPM3a 3HAOMMWUKOPHM3A
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PucyHok 1. 3KTo- (cnesa) n saHgommnKkopusa (cnpasa). MosAcCHEHUA B TEKCTE

®dparmeHr 2.

Bo6oBsie pacTeHns ClIocOOHBI K POPMHUPOBAHHIO HECKOIBKUX MYTYyaJTUCTUIECKUX SHIOCHMOM030B (P
B3aumozeiicteue ¢ AM-rpubamu. Hanmune AM ynydiiaeT MUHEpaIbHOE MMTAHUE PACTEHUS, TIPEK/IE
¢duronaToreHaMm 1 aOMOTHYECKUM cTpeccaM. AM cMMOHO03 conpoBOXIaeTcst HOpMHUPOBaAHUEM OCOOBI
oOMeH npoaykTramu poTocuHTe3a U pocdaramu. BaXHBIMU 5KOJIOTHYECKUMH (QYHKIHMAME rpuO0B Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTh T u ydacTue B JOPMUPOBAHUM CTPYKTYPHI ITOYBI
OcobenHoCcTBIO 0000BO-pH30OHanbEHOTO cuMbunosa (BPC) sBisiercst Beicokas crieiunIHOCTb, TPOSIB!
OakTepuii 00pa3yloT COBMECTHMBIE Maphl JIUIIB C OIIPEAEICHHBIMHU rpynnamMu 6000BbIX. [Tpn aTOM Ha
KITyOCHBKH, KOTOPBIE SBIISIOTCS BUIOM3MEHEHUSAMH 00KOBBIX KOpHEH. OHH HOPMHUPYIOTCS B PE3YIIbTS
MTOCEJISTIOTCS BHYTPH KIIETOK KITyOeHBKa M TpaHC(HOPMHUPYIOTCS B OakTeponIsl. B kirybeHpkax co3mato
6aKTepOUAHBIM (PEPMEHTOM HUTPOTEHAa30i. DTOT pepMeHT paboTaeT B OTCYTCTBUH KHCIOPOa, M pac
€ro CyOepHHU3UPOBAHHON DHIOAEPMON U aKKYMYJIUPYS JETTEMOTIIOONH B KJIeTKax. IMEHHO HaJTU4H
po30BbIii 11BeT. biraronapst oopazoBannto BPC 6000BbIe pacTeHUS MOTYT pacTH Ha cyOcTpaTax, He CO;
a30Ta OIpeessieT 3HAYUTENbHYI0 poiib BPC B KpyroBopoTe a30Ta B MPHUPOAE U MOBBIIICHUH IIOJIOPO
obecrieyeHuns1 3JIeMEHTaMH1 TIOYBEHHOTO IIUTAHUS PacTeHNit — POchOpoM U a30TOM.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumt

Buibepume BCE npasunvhvie omeemul u3 uemuipex npeonodicennvix. Omeemol Ha KanHcOblii 60NPoc 3a
nopsoke 0e3 npobenos u 3HAK08 NPEeNUHAHUL.
1. ITpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepurte Bce mpaBHIIbHBIE YTBEPIK/IEE
Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokowyanHas kamycta — MUKOPH3HOE PAcTCHHE
B omimane ot 3HAOMHUKOPHU3BI, SKTOMUKOPH3a 00ECIIEUHBAET PACTEHHUE NPEUMYIIIECTBEHHO MOYEBHHO
ITpu nmpopactanuy BHYTpb KOPHS, TH(a SHIOMHUKOPHU3HOTO Tprda 0OpasyeT anmpeccopui
Ortser: ‘4 cd
2. Ilpouuraiite hparMeHT 2, paccMOTpUTE PHCYHOK 2. BribepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenuss HE moryT oqHOBpeMeHHO 00pa3oBaTh 1 MHKOPHU3Y, U KITyOSHBKOBBII cHMOHO3
Pactenus cemeiictBa boOoBBIe 00Pa3yIOT IHIOMHUKOPH3Y
I"a3000pa3HsIii a30T MpeBpaIaeTcs B KIyOeHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpPOa’pOOHOH Cpesibl B KITyOSHbKE OTBEYAET TOJIBKO JITTEMOTTIOONH
Ortser: " be
3. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMEeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpaniuBath 0000BbIC pACTCHUS HA JJOCTATOYHOM obecreyeHur a30ToM U pocdopom, onu HE (
OKTOMMKOpPH3a XapaKTepHa /I BCEX PacTeHUI
Hurporenasa npespalaer MOJEKYJISIPHBIA a30T B aMMOHUN
Bobosrie pactenus HE moryt ¢opmMupoBarts SKTOTpOoQHYI0 MHUKOPU3Y
Otger: " ac
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (pParMeHToB U PHCYHKOB, OTBETHTE HA BOIPO
(pyHKUMOHUPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii u AM
TpaHcopTa yrieBo10B U3 JIMcTa B KOPEHb
TpaHcriopTa BoAbI N3 KOPHS B JIUCT
TpaHcriopra MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcopTa aMHUHOKHUCIIOT U3 KITyOSHBKOB B JIUCT
Otser: & acd
5. OcHOBBIBasICh HA HH(OPMALIMHU U3 TEKCTOBBIX ()PArMeHTOB, PUCYHKOB 1 Bammux 3HAHUSX, BE
Jliis BceX 3KTOMHKOPH3HBIX TPHOOB XapaKTEpeH IIUPOKHUIl CIIEKTP pacTCHUI-X035eB
Bce «canpoduTHbIE» pacTeHUs SBISIOTCS 00NIUTaTHEIMA MUKOPH3000pa30BaTeIsiIMU

Pactenns HE cniocoOHBI ycBauBaTh OpraHUYeCKHi a30T
PazpaboTka npemnapaToB Ha OCHOBE MUKOPH3HBIX I'PHOOB MO3BOJIUT YBEINYUTH YPOXKAHHOCTD KYJIBTY]
Ortger: "' bd

np‘dB"ﬂhtht‘ OTBETHI AJIsfA: X

cd

anIBlIIl}.H}.Ie OTBETHI IJIsSI: Y

bc

n])‘dlilldll)llblc OTBEThI JIfA: Z

ac

anIBllIleble OTBETHI JIsA: M
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOTITO BBOJA MMPONYIMEHHOI'O TEKCTA

CyM4YaTbIX rpuOOB (ACKOMHULIETOB) BCE CIIOPHI, 00pa3yroluecs B pe3yabTaTe Me03a U3 OJJHOU U TOH ke
JUIIONIHON KIIETKH, OCTaroTcsa B oOiell obosiouke — cyMmke. IIpu 3TOM CTpoeHHe CyMOK Yy pa3HbIX
ACKOMMIIETOB pa3HoOe. Y HEKOTOPbIX BUIOB BCE CIIOPbl B CYMKE pPAcIlOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHH C TMOpsiAkoM pacxoxiaeHus xpomarua (l-e u ll-e nenenue wmeitosa
OPHEHTUPOBAHBI Y 3TOr0 Tpubda oauHaKoBO). Kak OyayT BBITIIAAETh CYMKH, €CIIM MCXOAHBIA AUIIIIONT
6bim  rereposurotoit  0.d,? Tlpenmonoxum, uro amiens O, obecneumBaer  QopmupoBanue

HEXXI3HECTIOcOOHO# cropsl, a amtens O, — xu3HecmocoOHoi. 3amonuure Tabmmmy. B oTBeTax
UCIONIB3YITE clenyromue 0003HaueHus: Hexxn3HecnocoOHas ciopa — N, »xu3HecrocobHast criopa — L.
@deHOTUITBI Pa3HBIX CIOP HE pas3leisaiTe mpoOegamMu WM 3Hakamu npenuHanus (mpumep: NL). B
MOCIEAHEM 3aJaHUM 3alldIINTe BapHAHTHl PACIONOXKEHHS KIETOK B CYMKe, HE pa3ienss WX
npoberamMu, a caMH CyYMKH  OTAEIMTEe JApyr OT  Jpyra OJIWHOYHBIM  TPOOEIIOM.

Kosn4ecTBO KIIETOK B CyMKe [y]

ITnonaHOCTh Kk 101 13 HUX (N wim 2N) [u]

Cpenu HEX: KOJIMYECTBO KIJIETOK, HECYIIUX ajuiensb | [t]
d,
KOJIMYECTBO KIJIETOK, HeCYIIuX amenb | [j]
d.

BeInummTe pacnoiiokeHne KIETOK B CYMKe, €CIi BTOpasi KJIeTKa cieBa xu3HecrnocooHast | [1]

| u3BectHo, utO: BTOpasi KJIETKa CJIeBa [o]

HEXKHU3HECOCOOHas

BeimumMre Bce BO3MOXHBIC BapHaHTBl CYMOK, €CITH B OJHOW W3 XpPOMAaTHI B HCXOIHOI | [r]

JUTTONAHOH KIeTke mpousonuia Mytarus d, — d,

BriOpaHHBIii 0TBET:

CyMUYaThIX rpuOOB (aCKOMHIIETOB) BCE CIOPHI, 00pa3yroIIMecs B pe3ysibTaTe Meu:
ob1eit 06o104ke — cymke. [Ipr 3TOM CTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB pas]
B OJHY JIMHUIO, B CTPOIrOM COOTBETCTBHUH C IOPAAKOM PACXOKIACHUA XpOMATHUI (
oauHakoBo). Kak OyayT BBIMIAAETh CYMKH, €CITU UCXOAHBIM TUIUION]T OBLIT Te€Tepo:

dopMupoBanue HeXM3HECTIOCOOHOH cropsl, a amnens O, — sxusHECTIOCOOHOM. 3
o0o3HavYeHHs: HeXKHU3HecocoOHas cropa — N, sku3HecmocoOHas criopa — L. DeHot
npenuHanus (mpumep: NL). B mociennem 3aianuu 3anuimTe BapuaHThl paciiosio
CYMKHU OTJeNuTe apyr oT

KonnuecTBo KI€TOK B CyMKe
[TnonmHOCTh Kax 0¥ 13 HUX (N wim 2n)
Cpenu HUX: KOJIMYECTBO K

KOJIMYECCTBO K
Brimuiute PACIIOJIOKCHHUC KIIETOK B CYMKE, CCJIM U3BCCTHO, UTO!: BTOpasd KJIICTK
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Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomeemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BTOpasi KJIETK

Bremuimunre Bce BO3MOXHBIE BApUAHTBHI CYMOK, €CIIM B OJHOW M3 XpOMATU[ B H(
npousonuia myrauus d, — d,

np‘ilBHﬂbIlLlC OTBETHI IJIA: Y

4

I'lpammmn,lc OTBETHI 1JIsl: U

1n
n

np‘dBlIthllth OTBETHI I t

2

IIpaBujbHbIE OTBETHI IJIS:

2

I'lpaan.the oTBeThI JJsi: |

LLNN

Hpammbuuc OTBETHI AJIfA: O

NNLL

I'lpaan.the OTBETHbI AJIsA:

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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BOIIPOC 14: 3CCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHOI BGUOTEXHOMOIMYECKON MPOMBILLNIEHHOCTM MPUMEHSIIOT pPasnnyHble CUCTEMbI Ans
NOSTy4YeHus1 LienieBoro pekoMOnHaHTHOro Gernka, UCnonb3yemoro B U3roTOBfIEHUN fIEKapCTBEHHbIX
npenapatoB. OQHON M3 TakKMX CUCTEM SBNSAETCH KynbTypa nekapckux gpoxoken (Saccharomyces
cerevisiae). OnuwmnTe Npouecc MONyYeHUs KNeToOYHOM CUCTEMbl ANA CUHTEe3a PeKOMOWHAHTHOro

Genka Ha ocHoBe KNeTok Apoxoken. OLueHNTe, KakMMKU OOCTOMHCTBaMU U HeaocTaTkamu obnagaet
OaHHada cucrtemMa.

JlanHbrit
OTBET:

Jnist mony4eHust peKOMOMHAHTHOTO Oellka Ha OCHOBE KJIETOK APOXKeH He0OXOIMMO BBECTH B KIIETKH
MAaTpHILy A1 HOCTPOSHHMS OEIIKa. JIerde BCero 3To OYyIET cAenaTh MMyTeM 3apaKCHHUsI KIETOK JPOXCKEH
BUpycoM, HecynnM B cebe PHK, ¢ MaTpuibr KOTOpOi MOKHO cpasy ke IPUCTYNaTh K CHHTEe3y Oeska. 3aTeM
KyJIbTypa JPOXOKEeH OyleT ®KHUTh U CHHTE3UPOBATh HYKHBIH OeT0K. BEICBOOOIUTE €10 MOXKHO IIPH CMEPTH
ocobeii. C o1HOM CTOPOHBI, OOJIBIINM TOCTOMHCTBOM 3TOM CHCTEMBI SIBISICTCS HETIPHUXOTIMBOCTD JPOKKCH.
C npyroii CTOpOHBI, BBECTH MaTpUILy JUIsl CHHTE3a Oesika B Te e KieTku E.coli Oyzer HamHOTO Tpoine.

Bepuenii  [OtcyrcTByer]
OTBET
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BOIIPOC 15: DOCCE

[IpencraBiieHHble H300pPaKeHUs] WILTIOCTPUPYIOT UCIOJIB30BAHME PA3TUYHBIX METO0B U
TeXHOJIOTHIl IPU UCCJIeIOBAHNH 3HAMEHUTOI0 TPUXOIIAKCA — NPeCTABUTEJIS

A muoroxierounsix susorHbIx u3 THna [L1acruayaTeie (Placozoa). Beimoanure 3a1anusi,
3aliCaB OTBETHI B CIENHAIbHO OTBEIEHHOE MOJIe.
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1. YcranoBuTe COOTBETCTBHE MEKIY H300paskeHUSIMHU, IPUOOPAMHU M 3JIeMEeHTAMHU METOIMK,
KOTOpPbIE¢ HCIIO0JIb30BAJINCH NP MOJY4YeHUH JAHHOT0 M300paskeHHs. 3aNMIIUTEe KaxK10e
NoJIy4YeHHOe COOTBeTCTBHE B I0JIe s oTBeTa B BUae X - Y - Z, rae X - OyKBeHHOe
o003HaYeHne N300pakeHus, Y - HoMep npudopa (apadcekas nugpa), Z - HoMep MeTOAUKH
(pumckasi uugpa). BHUMAHMUE! Onuu u3 npuGopoB ¥ 0iHA M3 METOAMK — JIMIIHHe!

[TpuGopsr: DNeMEHThl METOAMK:

1. Kamepa s sanextpodopesa |. UsroToBneHune CTEKJISTHHOTO HOXKa JIJIsl TOJIyYEeHUS
YIABTPATOHKUX CPE30B

2. 3epkanbHas oTOKaMepa ¢ Il. Okpacka 0ObeKkTa aHUIIMHOBBIMHU KPACHTEIISIMH 10
0OBEKTUBOM Il MaKpocheMky | MeTony I'pama

3. CBEeTOBOI MHKPOCKOIT I11. TIpuroToBIeHNE arapo3HOTO TeJst

4. DIEeKTPOHHBI MUKPOCKOIT IV. Ucnonb3oBaHue aHTUTEN, CTIEU(PUIESCKU
CBA3BIBAEMBIX C CEKPETUPYEMBIM MATEPUAJIOM, U

(bayopectupyomein MeTKu

V. HaOnronenue 3a JTOKOMOILIMENR KUBOTO 00OBEKTA C
HCIOJIb30BaHNEM (ha30BO-KOHTPACTHOT'O YCTPOMCTBA

V1. CkaHupoBaHue MOBEPXHOCTH 00BEKTA MTyYKOM
JNIEKTPOHOB

2.1. KakoBa (pyHKUUS KJIETKH, 0TMedeHHO#i nuudpoii 1 Ha pucynke b? O0bsicHuTe CBOii OTBeT.



2.2. OnpenennTe, CKOJbKO NMap HYKJEOTHIAOB COJEPKUT MoJieKyJda MuToxoHapuaabHoi JJHK
y Placozoa (¢ To4HOCTBIO 10 THICAYH I.H.).

3. OnHO U3 N300pakeHN WLTHCTPUPYET UCNOJIb30BAHUE PACTIPOCTPAHEHHOT0 METO/Aa
pa3jeseHus cMecu MoJieKyJl. ONUMIIUTe NPUHLIMIIBI, JIe:KAlllie B OCHOBE JaHHOT0 MeTO/a,
YKaKHTe CBOCTBA MOJIEKYJI, O3BOJISIIONINE X pa3ieuThb. B kakoii cpeae(cyocTanuum)
ocyliecTBJsieTcsi mpouecc?

Haunwpiii 1. A-3-V

OTBET:
B-4-1
B-4-VI
r-3-1v
o-1-1

2.1. 910 CCKPETOpHAad KJICTKA, TaK KaK MOKHO YBUJACTb OIrPaHUYCHHBIC obnactu 3JICKTPOHHOHECTIJIOTHOT'O
BCILICCTBA, paCloOJIOKCHHBIC HA OJTHOM KOHIIC KJIICTKHU.

2.2.23 n.H.
3. Oro MeTox annekTpodopesa, mpu koropom Mosiekyisl JJTHK pa3Hoii 1inHbL, a COOTBETCTBEHHO, M Pa3HOTO
3apsiia JBUTAlOTCS B arapO3HOM Tejie K MOJIOKHUTEIHHO 3apsDKCHHOMY 3JIEMEHTY. MOJIEKYJIbI C pa3HBIM

3apsaaoM € pa3H0171 CHIIOHN MNPUTATHUBAIOTCA K ITOJIOXKUTCIBHOMY 3apsAay, YTO MOXKHO Ha6J'IIOI[aTL KaK ITOJIOCKHN
B I'CJIC HA pa3HbIX YPOBHIX.

Bepuprii  [OtcyTcTByeT]
OTBET
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BOIPOC 16: 3ATIPOC ®AMJA

YBaxkaeMblil y4aCTHUK!

J11st cBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (aiin word;

2. He 3a0ynpTe yka3aTh OJ0K 3aaHHUS 1 HOMEP BOIMPOCaA;

3. nst coxpanenust Haxxmute "@aiin" - Coxpanuth kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

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

Kpowme Toro, pekomeHyeM npoayoimpoBath (aiis B 4aT IMpOKTOpY.

Hannsrit otet: [Huuero ne gano|



