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Aessuncrpagmennsi sapiany N 22 BHOMOUHS, 1] kaace. 5044
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OrseT:
DECOSHUAMEATATON NOMECTILl SCPHOBKH DHIeHHUL o cyunoinial wxkad, Kae
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COBPEMEHHbBIE HANPABJNEHNA BUONOTIUA

FrEHOMMWKA -pasgen monekynsapHorh 6uonorMm, m3y4YalolWMin TreHOMbl pPasAMYHbIX
OpPraHM3MOB M B3aMMOAENCTBUE COCTABNANOLLUX 3T reHOMbI reHoB. CrieuuanmncTbl No reHOMMUKe
3aHATbl pacliMPpPOBKON FEHOMOB PasNyHbIX obuTatener 3emnuM U CPaBHEHMEM UX MexXay

cobomn.
3HauyeHUe HayKU: MomoraeT MOHATb CTeneHb POACTBa pasHbIX BMAOB, a TaKKe npocneauTb
3BONOUMIO OTAENbHbIX rpynn opraHusmoB. MeauMUUHCKaa reHOMMKa,M3yYyalollaa CBA3b

PasNNYHbIX 3ab0neBaHUM C reHeTUYeCKMMM aHOMANMAMM, MOMOoraetr B npodmnamm{e 4]
nevyeHuUn HacneacTBeHHbIX 3aboneBaHUNA.
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COBPEMEHHDBIE HANPABJIEHNA BUONOIrMu

MPOTEOMMKA — pasgen monerynapHoit 6uonorum, nsyyawolimini 6enkm, ux GyHKUAM K
B3aMMOAENCTBME B K/IeTKax PasHbIX OpraHU3mMoB. .
OcHOBHaA 3ag4a4a NPOTEOMMUKM -UaeHTUDUKALMA HOBbIX BEIKOB U UX KOIMYECTBEHHbIN aHanus.

MpoTeomnKa OOBEKTUBHO CNOXKHEE TFeHOMWMKM, Tak Kak reHom opraHusma B HonblUMHCTBE
C/ly4aeB HE MEHAETCA B XOAE XW3HWU, HO COBOKYMNMHOCTb BCEX ero 6@NK0B n3meHAeTcs NOCTOAHHO.
Pasznuyatotca Aarke NpoTeoMbl KNETOK PasHbIX TUNOB OA4HOro OpraHM3ma.

MeToabl NPOTEOMMKM UCNONBL3YIOT B MegUUMHE AN MNOCTAaHOBKM TOYHbIX AMArHO30B, ANA
BbIAABNEHUA MPUYUH BO3HUKHOBEHUA pa3HoobpasHbiX 3aboneBaHwii, ANA MOUCKA aHTUMEHOB,
NPUrOAHbLIX ANA CO34aHMA HOBbIX BaKLUMH, ANA ANArHOCTUKM, MPOrHO3MPOBAHUA M NeYeHMs paKa
c nomoulbto 6Buomapkepos. CpaBHeHMe NpoTeomoB (T. e. KomnaeKkca Bcex benkos opraHnsma)
%,qopoaoro n 60onbHOrO NauMeHTOB NO3BONAET BbiABUTH Oenkun, cnocobeTsyrolme pasBUTUIO
ONe3Hu, KOoTopble B AanbHeuWwem MOryT CcTaTb MULIEHAMWM ANA HOBbIX NEKAPCTBEHHbIX

npenapaTos T
y G, 7 b

NPOTEOM - KOMNAEKC BENKOB OPTAHM3MA
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COBPEMEHHBIE HANPABJIEHUA BUOJIOT A

BUOHMWMKA- nprknagHaa HayKa, UCCeAyHOLLAaa BO3MOKHOCTU MPUMEHEHMA B TEXHUYECKMUX
YCTPOWCTBAX M CUCTEMaX MPUHLMMOB OpraHW3aLmm, CBOCTB, GYHKLMIA 1 CTPYKTYP MBON
npvpoabl. BUoHMKa NoMoraeT YenoBeKy Co34aBaTb OPUrMHA/bHbBIE TEXHUYECKME CUCTEMbI 1
TeXHONOTMYEeCKMe NPOLLECChl Ha OCHOBE MAeH, HalAEHHbIX M 3aMMCTBOBaHHbIX Y NPUPOAbI

3aCTeXXKU-TUNYYKU —
aHanor na10408 penenHuKa

NuHyer-ananor TIPUCOCKN — aHANOr NPUCOCKMN

ocTporo n
Kneu.l,eoﬁpaaHoro KnwoBa REaRIAH OCbMHHOra

BepeTeHHUKa.
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METOOblI HAYYHbIX UCCNEOQOBAHUMU

OCHOBAHbIHA

«PABOTE MbICJINx»:
AHANMU3

OCHOBAHbIHA KOHKPETHbIX

MPAKTUMECKUX OEMCTBUAX:
SKCNEPUMEHT,
CPABHEHME HABNIOOEHME
OBOBLUIEHUE
KNACCUPUKALINA
ABCTPATrMPOBAHME
NMPOrHOZUPOBAHME

MOOENTUMPOBAHME
g

ONMUCAHMUE
UIMEPEHME
CTATUCTUYECKAA OBPABOTKA
AHKETUPOBAHME
MOHMUTOPUHI U OP.
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2021. 26. B yem cyTb paauvoyrnepofHoOro AatMpoBaHUA B ManeoHTonoruu? Ons vero
MCMONb3YT 3TOT MeToa? MoyeMy MCNONbL3YIOT UMEHHO yrnepoa?

OnemMeHThbl oTBETa:

13M6T0,Cl, NpUMEHAETCA ANS onpefeneHns Bo3pacTa MCKoNaeMblX OCTaTKOB.

2)B ocHoBe MeTofa NeXWUT fABMeHWe ecTeCTBEHHOU pafnoakTMBHOCTM OLHOMO M3 U30TOMNOB
mepoaa

}/3 PagunoakTuBHbIN yrmepoa HakannMBaeTcAa B TE4EHNE KNU3HU opraHu3mMa.

4 ocrne CMepTu opraHuaMa paanoakTUBHbIMG  K30TON ymepoda pacnajaetcd, (a

HepaanoaKTUBHBINA HET).
5)[To U3MEHEeHMWI0 COOTHOLLEHWA PaJMOaKTUBHOIO U CTabUNbHOTO WM30TOMOB YIMepoaa MOXHO

ofpefeniTb BO3pacT OCTaTKOB 14
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COBPEMEHHBIE HANMPABJIEHUA BUOJIOTH

SMUFEHETUKA —pa3sgen reHeTku, M3ydaowmil Hacnegyemble M3MEHEHWA aKTUBHOCTU
rEHOB BO BPeMA poCTa W AeNeHUA KNeTOK, M3MEeHeHUs CWMHTe3a OE/IKOB, Bbi3BaHHbIX

MeXaHW3MamU, HEe U3MEHSAILWMMM NOCNeA0BaTEeNbHOCTb HYKAeoTnaoB B AHK.
3nureHeTMKa W3y4vaeT TaK)XXe npoueccbl B X0oAe pPasBUTUA 3UrOTbl, KOraa Ha4YMHaeTcsA

anddepeHumauma KNeToK U3-3a aKTUBALLMM Pa3HbIX FreHOB.

ANUFEHETUYECKME NnopunotenThse MynbTunoTenTibie  CTBOROBBIE KNETKH Lnchcbepenunposantsie knetkn
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COBPEMEHHBIE HAINMPABJIEHMA BNOJIOTUHA

HAHOBHMONOIMA - s1t0 paspen HaHOTexHonorMu, u3sydaeT cBoUCcTBA U DYHKLMK
BUONOrMYECKU aKTUBHbLIX COEAMHEHWI KNeTKW, 3aHMMaeTca pa3paboTKon TexXHONorni no
aZlpecHOM A0CTaBKe B KNeTKy feKkapcTs. CneunanmcTbl 3TOro Hanpas/ieHUsa 3aHATbl CO34aHMem
Pa3IMUYHbIX HAHOOBBEKTOB M3 KUBbIX MOIEKY/, KOTOPbIE CMOTYT JOCTaBUTb 1€KAPCTBO UMEHHO B
TO MeCTO, r4e OHO B JaHHbI MOMEHT HeobXo4UMO.

YrnEPOOAHLIE HAHOTPYBKM,
UCNOJNIL3YEMBIE ANA NEPEHOCA NEKAPCTB

S A L ’ %
T i e X
o
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COBPEMEHHBIE HANMNPABJIEHUA BUOJIOT N

HAHOTEXHOJIOIMA — 510 KOHCTpyMpoBaHMe, XapaKTepucTuKa, NPouU3BOACTBO U
NpUMEHEeHUe CTPYKTyp, MPUBOPOB M CUCTEM, CBOMCTBA KOTOPbIX ONpeaensatoTca ux
0pPMOI M pasmepom Ha HaHomeTpoBom ypoBsHe ( 1 Hm=0,000000001m
CHOBHbIE HanpaBneHuA: 1) U3rOTOBINEHWE 3MEKTPOHHLIX CXEM, 3IEMEHTHI
KOTOPbIX COCTOAT U3 HECKOMBbKUX aTOMOB. 2) CO3JaHne HaHOMAalUMH, MeXaHW3MOB
M _poOOTOB pa3MepoM C Morekyny. 3)MaHMNynAuMA ¢ aToMaMu M Mofekynammu,
c6opka pas3nuyHbIX OO BLEKTOB.

BENKOBbIE HAHOTPYEKU

§ OwnaitH Kkypcbl «EF3. Buonorusa or cepaya»
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Bapuanr 1

Brarw gpa oqHEAKRODBIX KYCOTRA CRIpOTD kapTodena. OMHE kycouer MOMOEKAIH B CHe-
TOBYI0 BOAY, & APYI0il B KOHIEETPHPOBAHHBIH PACTBOP MOBAPEHHOI oM. KaKk H3MeHHTCSA
KOHIOCHTPAIHA BOOLI B KIETKAX Kycodka Kaprodels, IOMEIEHHOT0 B CHETOBYIO TAJIVIO
BOZY W B PACTROP MMOBAPEHHON COTH?

s kammoH BEAHYHHAB ONPEJE]HTE COUTBETCTBYILIHN XapaKTep e Ha MEHEHUH:
1) yrenmuunTes

2) yMeHbIIATCH
3) He HaMeHHTCA

SamHmHATe B TA6NHIY BHOpAHELEe NHPPE A18 KakJod BeaHIHHEEL. [lmbpH B oTEeTE
HOTVT MOBTOPDATHCH.

Crerorag Boza Pacrrop noRapesHONR cOMH

Omeem:12
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Bapuant 5

Kax U3MeHHTCA B TIa3Me KPOBH KOHNPHTparis GUOPHHONEHA H IHCIO SPHTPOIHTOB
nociIe 0GpAOBARUH TPOMGA?

JL15t KoK 0l BeTMMIMHBL ONPe/ie ITe COOTBETCTBY O XADAKTED € HSMeHeH s

1) yrexmanres

2) yMerbmITCSE

3) He HaMeHHTCS

Bannmure B TaGIANY BRIGPAHHEIE WGP 1151 ka0l BermauEsl. [[ndper B orsete
MoryT noRTopaTACH.

Konnentpanus pubpuHoTeHa "{mcI0 SPATPOITHTOR

Omeem:23
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AcssuncTpannenusidi nopsany BT 2022 . BEHOJMOTELA, L] kmaco, 7044

Kakns omepos Ha pucyeee oboinaucsa fata seliota, BapyiicHEe MexaniiMos
KOTOROH M0/KET NPHBECTH K TI0AENCHIES TRHCO MK ¥ 00 T0MxonT

OrEeT:

YCEAHOBATE  COOTECTCFEHE  MOXEY  NpAzHaxaMn @ dpasase saelioza,
ofesHaieHEnME  nadpasi i cNeMe Neppors aeneHan  Melboxi: K sasmoll
AosHuNH, TaAHoll & nepros croafne, RoADCpiTe COOTRSTCTEY IOIIYHY [OIHINM 103
BTOpOro cramiua,

MPHIHAKH WATEI MENO3A
Al POPMEPYCTCH OBa CALIGIAHEN Aapa. Ly 1
B} IMposcxogi’ Kpocc RHOGEC. 2y 2
By Haunmacer GopyMBpoELTheE BEPETEHD 3y 3
ASACHER . 4y 4

'y B axraropsansiadl nmocsocTi
BEICTPAABAIOTCH GRBANEHTRI
) TIponexofiT KORLEIEHNT X Posiocos.

E) YEopasmsamroa HUTH BEPeTCERS
AeneHNA,

Fanmmure & Tafanay ERGPaOHEES IHPL 00 COOTRETCTRBYICHIHME Gy KEaMI

A B |B|T E
OTeer:

€ 2022 ibeepatiaag CTVEGD Ik MATIOEY U Cfepe NI REIEE 1| MIVEN

AessoncTpampsonnsidi sapeans ETD 22 EHOJIOTHA, | womoc, 5/ 44

Bufcpure TP RepHMX  OTESTA HI  IIECTH
W odanumEnTe & Talnnny uefipL, 000 KoTopBN i
OEI VEATAHEL

Eakme wa npHeeifHHEX OPHIHAKOE OTHOCSTCR
K wachpasdanoll na pucyare xneTre?

L} aanaue XoponiacTos
2} AN NS TANKGRLIHESS
3} enocoBHOCTE B aBTOTRO{EHOM Y
THTAHKY
4} cmocobaoeTn & harominmosy
SremocobSHocTE K GwocHETesY Gonka
B} mopAspeanne hopril TALKS
€ AOMOWRD UNTOCKENeTS

OreeT:

"

Buficpure rpn scpio obO03HASCHIEE NOIMICH & PACYEKY, HI EOTOPHM
NEFOPAKEAe  CTPOCHHE  OQNOTO 63 OPprafcRacs  KACTE Jannumare
B Tafnnuy undipsl. 00 KOTORLIME OHH ¥ KATAHEL.

I}y mapysnas sembpana
2) wmesmfpana THIAKOHAR
1) ztpsa xpaxmang

4} eTpoma

5} maTpREC

A} KPHETH

—T—T—
Orser: |

2022 e gepamas CAyEGL D0 UAIORY U ohepe n0RINRIES I ELy
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Alesw 3anncy amiwemios a Fadaiy vl wocmn (22-28) scnabiyiime
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FECOSHEMSHTATOR [T WCCIEAOBATE AIMEHEHNR, MEFOME X0 e
© SPHTPOLHTAMNI, OOMCIHEHNEMN B PACTBOPEL C pazimasoll KoMUenTpameil
xaopuas Hatpma (NMaCl) Tepen Hawamos BKCNSHHMEHTE OH BREACHEE, WTO
wosnexwrpanns NaCl no e kposn cocranmaer 9% B panikan seciicpusgHTa
OH PACHPeICINI KPORE [0 ABYM pobHpran, B xasmyio a3 woTopux aobasss
pacTsope NaCl ¢ pasawanod komuerTpanneit o coornomennn 121 (ma | o kposn
— 1 san pacrtsopa NaCl) Mo pesyisraras Habnodcanil SECHEpHMEATATOR CAcEan
pucyHEa sprrponHEres A w B, Kagodl napamerp sanasfros sECnepHMeHTaTopos
(HEZARMCHMAN NEPCMEHHAN), 8 Kakol NBpaMeTp MeHASTCH B SREUCHMOCTH o7
ITOr0 (FAHCHMAA nepoaennan)? Kakne HisescHia ponsoninm ¢ WpHTRonnos
B npobupre B? Ofescunte gauuoe sgnenne. Pactsop kagoll xongenrponnn NaCl
fran aofasnen B npodnpky Ba pirc. A, a xawol — 5 opodupxy B2 puc. BT

Puac. A Pue. B

0 3022 e pepasinny covmhe no maTepy o cdepe clpaonmnies iR

HAessoncrpmmmennedi sapieay ET7 22 ¢ GHGIGEHA,

Kakne Opouecesd, CONpoRsIalomne nrTaHne aMefu, Hsofpaxcus L pHC. A
1 B? Hazopnte CIpyETYpY KACTEM, HEODCPEACTBEEHHO YHACTEVIOIIIYEN B 9THX
nponeccax. Kawkne npeofipatosanns © GakTepned npoxsslinyT aaiee B sIeTEe
B (ua pue. A7

Barkrepua Kannu neipa

Luronnasma

Puc. B

N

Ha pucyRkax maolpamcHul CHEECT € OTHEYATEOM MNEPLEES I PeOHCEPVEINE
apxeonTepurca. ofwranners 150147 pMos neT vazan.

Henonszys dpardent sl eoxpodorormucckoll ToSANaeis, oNpegenuTe, 5 Bakoll
IPC M KAXOM HEPHOAC OfRTRI0 3T0 HHEOTHO,

FTO KNBOTHOE HHOMAA OTHOCET K OTHIAM, HO OH0 HMEED HEROTOPELE TPHIHAKH,
HEXAPAKTEPHEIE (08 coBposennmx arm. [lepednenire Te M1 HHX, KoTopue
BHAHEL HI PUECYHEAX (BE sieHes TPEN npHiaakok) JlO0 opragdason  E3EOTO
CORPEMEEHOND EIACCE XEPAKY CPHEL 1€ MCOSHE LI SEpHEHn T

@202 iegepamans crvEda oo naniegy o opepe ofpaninsiEE 1 ey K
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KOHTPOJIMPYEMbIA 3KCNEPUMEHT, HE3ABUCUMBIE U 3ABUCUMBIE NEPEMEHHBIE

KoHTponupyembii 3KCMEPUMEHT — 3TO Hay4YHblM TECT, KOTOPbIA NPOBOAUTCA B KOHTPONPYEMbIX
CNOBMAX, TO €CTb KOoraa Bce GakTopbl BANAIOWME HA pe3ynbTaT KOHTPOANPYHOTCA.
pu 3mom O0OUH (Unu HEeCKOAbKO) (hakmopos U3MeHSIomcs, 8 mo 8pemMs, KaK ece
ocmasnbHble OCMAOMCca NOCMOAHHbIMU. PN NpoBeaeHUM 3KCnepumeHTa 0bA3aTeNlbHO ecTb
KOHTPONbHas rpynna n akcnepMmeHTanbHaa rpynna (rpynnel).

JKCNnepuMeHT no BAIMAHUIO BOAbl HA NpopacTaHMe CeMsH

Heszasucuman nepemMeHHan: JaBncHMan nepemenHan;

KONWHRETRO B0 KONMMUECTBO NPOPOCILMX 3EPEH

TN 7T

9/10 3epen | 0/10 3epen
npopoca | npopocan

T | FucnopumHTAnNEE  KOMTPONMHAR
OpvHakoBLE FOPWKK TRy Tpynna

CoBeT gna onpepgeneHMa 3aBMcMMon
M HE3aBMCUMMOM NEepeMeHHON:

1!38&891\“ BOMPOC: KakKne ycnoBuA 3agan

3KCNnepumeHTaTop?
3TV YCNOBUA U €CTb HE3aBUCUMbIe

nepemeHHble.

2)3agaem BONPOC: UTO U3MEHUAOCH NOA

AeucTBMemM 3a4aHHbIX YCNOBUIA?
3TO U ecTb 3aBMCMMbIe NepeMeHHble

Mo 10 cemaH Ha Kawkasn
rOpILIOK

= |

HesaBucumasn nepemeHHaa —3T0 GaKTop, KOTOpPbIM BbIBUPAET WAM MEeHAeT cam
KCNEePUMEHTATOP U OTAMYAeTCA MeXKAY KOHTPONbHOW M 3KCMepUMEHTasnbHOW rpynnamm (B
JAHHOM CNyYyae KonnMyecTBo BoAbl) . OHa He 3aBUCUT OT TOro, YTO NPOUCXOAUT B IKCNEPUMEHTE,
TO €CTb KONMYECTBO BOAbl HE 3aBMCUT OT POCTA CEMSIH.

3aBMCMMan NeEpeMeHHan -3T0 peakuusa, KoTopasa uamepaertca (Aons npopoclinx cemsaH 60608)
OHa 3aBUCUT OT He3aBUCUMON NepemeHHON (KonmuyecTBa Boabl), a He HaoboporT.

== E e
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BAPUAHT Ne1

22. BKCMEpUMEHTATOP PeLUim YCTAHOBUTL BIUSHIE TEMNEpaTypbl Ha CKOPOCTb POCTA KOPHS pacTeHus. [ins onbiTa oH
oToBpan 12 KpynHbIX MPOPOCIINX CeMsH haconu ¢ KOPHeM 663 ero MoBPEeXAeHNs U pasaenun Ha 3 paeHble rpynnbl.
Kaxayto rpynny oH MomecTun B OTAEMNbHYIO BNaXHYKO KaMepy, NPeABapUTEIIbHO 3aMEpUB 1 3an1caB ANMHY KOPHA —
HaMMEHBLUEro ¥ HauGonbLLero Brpynne. BniaxHsie KaMepbl 3KCMEPUMEHTATOP NOMECTUI B MECTa C PasHol TeMnepaTypoii:
10-12, 16-18,24-26 °C. Yepes Tpu AHA SKCMEPUMEHTATOP M3MEPUN KOPHU BCeX ceMsH haconu 1 pesynbTaTbl NpeAcTaBun
B Tabnuue. Kakoii napameTp B AaHHOM 3KCMEPUMEHTE 3aAaBancs 3KCMepUMEHTaTOPOM (He3aBUCHMaR NepemMeHHas), a
Kakoli mapameTp MEHANCA B 3aBUCUMOCTY OT 3Toro (3aeucuMas nepemerHas)? Copmynupyiite BoiBoA Mo pesynbTaTy
aKcnepuMeHTa. BrusHue Kakux aBuoTuyeckux hakTopos Ha pasBUTUE KOPHA MOKET 3KCMEPUMEHTANbHO MPOoBEPUTH
vccneaosatens? HasosuTe He MeHee Tpéx.

Tpynnbl cemsiH paconun Temnepatypa B CpefiHee yBemnuYeHWe pa3mepa KOPHs
1 rpynna 10-12 0,9
2 rpynna 16-18 22
3 rpynna 24-26 35
BAPUAHT Ne2

22. 3KcnepUMeHTaTop peLunn YCTaHOBUTbL 3aBUCUMOCTb 0GbEMA XUBOI YacTu pacTUTENbHON KNeTku (MpoTonnacTa) oT
KOHUEHTPaLWK CONMK B OKpyxalowei cpefe. [ins 3KCNeprMEHTa OH UCMOMNb30BaN KNeTkY 3NMASpMUCa NUCTa TIoMbNaHa.
KneTiu nomewanics B 10 %-Hblii pacTBOp NoBapeHHoii conu. 3kcnepuMeHTaTop 3apycoBbIBan CTPOEHE KNeTKW B pasHoe
BPEMSsA C MOMeHTa Hauana skcnepumenTa (0 MUHYT, 1 MUHYTa, 2 MUHYTbI, 5 MUHYT). Pe3ynbTaTbl 3kCNepUMeHTa NpuBeeHb!
Ha pucyHKe. Kakoii napameTp B AJaHHOM 3KCNepUMEHTE 3adaBasics 3KCNepUMEHTATOPOM (He3aBUCUMan NepemeHHas), a
KaKoii MapaMeTp MeHAMCH B 3aBUCUMOCTY OT 3TOTO (3aBUCMMan nepemeHHas)? MoyeMy B Xoae 3KCepUMEeHTa U3MeHseTCs
0BLEMKMBOI YACTV KNeTkn? UTo NPOUIONAET, eCriv Ha CTaAUN ABYX MUHYT 3aMEHVTh PACTBOP COMYM Ha ANCTUNINPOBAHHYKO
BoAy?
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BAPMAHT Net

22. DkcnepumeHTaTop pPelwwWn YCTaHOoBWTE BMNWAHWME TemnepaTypkl Ha CKOPOCTE pOCTa KOpPHA pacTedwA. [Ina onwita oH
oTobpan 12 kpynHbiX NpopoclKMX cemaH dpaconu ¢ KopHem 0ea ero NoBpexaeHVWA W pasgenun Ha 3 paBHbie TPYNNbIL.
Kampaoyio rpynny oH NomMecTHWn B OTOeNbHYH BNaXHyl Kamepy. NpefBapWTerbHO 3aMepWB W 3anvcaB ONWHY KOPHA —
HavMeHblero i Hambonslwero B rpynne. Bnaxuble kaMmepsl 3aKcNepuMeHTaTop NoOMecTMn B MecTa C pazHoW TeMmnepaTypon:
10 -12, 16-18, 24-26 °C. Yepes TpW OHA IKCNEpUMEHTATOP U3MEPUI KOPHKW BCex cemMAH baconu 1 pesyneTaTel Nnpeacrasmn
B Tabnuue. Kawol napameTp B gaHHOM 3KCNepuMeHTe 3afgaBarncs 2IKcnepumeHTaTopom (HezaBucuman nepemedHan), a
KakoW napameTp MEeHANCA B 3aBMCMMOCTK OT aToro (3aeucuman nepemMmedHHan)? CdopmynupyriTe BbiBOO NO pe3ynbTaty
akcnepumeHTa. BnuAanwe kaknx abwoTuHeckux (PakTopoB Ha pa3BUTHE KOPHA MOMEeT 3JIKCNepUMeHTanbHO NpoBepnTh
nccnejoeatens? Hazoeute He MeHee TpEx.

Mpynnsi cemaH paconu TemnepaTtypa B CpeaHee yBenuMueHWe pazMepa KOpHA
[ 1 rpynna 10-12 0.9

2 rpynna 16-18 2.2
[ 3 rpynna i 24-26 3.5

3NEMEHTbI OTBETA: 1) HE2aBMCUMAaA (3agaBaemasn IKCNepyMMeHTaTopomM) nepemMeHHan — TemMmnepartypa;
zaBvcuman (M3MeHAKLWAasncH B pe3ynbTaTe 3IKCNepuMMeHTa) - CKOpOCTe pocTa / cpegHee yBenndeHue
ONWHBbI KOpHA cemeHun dpaconu (0omkHbl BeITh YKa3aHbl obe nepemMeHHblIe).

2) c noBbIWEHEeM TEMMEPATYPbLl CKOPOCTL POCTa KOPHA ceMeHu dacon NnpoucxoanT UHTEHCUBHEE,
3)BnuaHne ceBeTa; 4) BNUAHWE cocTaeBa Bo3ayxa (KOHUeHTpauws kKucnopoga, yrnekucnoro rasa);s)
BAWAHWE BNamHOCTH.

anMEanHE: XO0TA B OaHHOM 3KCnepumMmeHTe O BNMMAHMKM CBEeTa HW4Yero He roBopwuTcsH, B TpeTbem

BOMpoOCe nogpasymMmeBaeTcs BO3MOXHOCTE NPOBEPKU NyTeM akcnepumeHTalll

i JABUMCHMMOCTE MPOPACTAHMA CEMRAH
o7 AGHMOTHMECKMN ®SANTOFOS

10-12 °C 16-18 °C
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BAPWMAHT Ne2

22, JKCcnepuMMeHTaTOp pellun YCTaHOBWTL 3aBMCHMMOCTE OBLEMA MWBOW 4acTW pacTUTenbHOW KNEeTKW (nNpoTonnacra) ot
HOHUEHTpALMWKM CONW B OKpywawillen cpefe. [AnA aKcnepuMeHTa OH WMCMNONb3OBAN KMNETKW 3NWOAepMWMca NUCTa THNbMada.
Knetknm nomewanuce B 10 %-HelW pacTBOop NoBapeHHOW conu. JKCNEPUMMEHTATOP 3apWCOBLIBAN CTPOEHME KNeTKW B pasHoe
BPEMA C MOMEHTa Ha4ana akcnepuMmedTa (0 MuHyT, 1 MUHYTA, 2 MUHYTEL, 5 MHYT). PeayneTaTel aKkcnepumMeHTa npueedeHsl
HA pucyHke. Kakol napameTp B NAaHHOM 3KCNEepPUMEHTe 3a0aBancA 3KCNepUMeHTaTopoM (He3aBUCHMMAas NepemeHHas), a
HAKOW NapameTp MeHANCA B 3aBMCUMOCTK OT aTOro (3aBvcumas nepemeHHan)? MNovyemMmy B xoae 3KCNepuMeHTa M3MeHAeTcA
0BbEM MUBOR YacTKM KNeTEM? HYTo Nnpon3ciaéT, ecnu Ha cTaauu OBYX MUHYT 3aMeHMTb PAcTBOP COMNKW HA AWMCTUNNWMPOBaHHYH
soay?

FHAEFTONMUECKHM  MIOTOMWMECHMA  raanotomnu

FACTEOPF

3NEMEHTblI OTBETA: 1)He3aBucumMan (3agaBaemas 2JKCNEepUMEeHTAaTOpPOM) nepemMeHHas —
KOHLUEeHTpauuva conv B OKpyXawlwen cpege; 3aBucuMman (M3MeHaLWancs B peaynbTaTe akcnepyumMmeHTa)
- 06bEM HKMBOKU HYacTU pacTUTENbHOM KNeTKW (NpoTonnacTta) (AoMmKHb! ObiTk YKa3aHbl obe nepeMeHHbIe);
2) nog gecTBMEM OCMOTMYECKMX CUM BOAA NOKMOAeT KNETKY, BbidbiBAas yMeHbLUEHWE ee 06kema;

NN 10% pacTeOp conu ABNAETCA FMNepTOHUYEeCKUM, B TAKOM pacTBope BCNegCcTBME OCMOTWUYECKOro
3akoHa eoda BbixoauT U3 knetku; MMM npoucxoaut nnaaMmonus, nog JerMcTeMem ocMoca Boga BbIXoaWT

M3 KNeTKwW;
3)Ha4HET npoTekaTk obpaTHbIM Npouecc, Tak Kak Boda noa AeWcTBMEeM ocMoTuYeckux cun Bygert

nocTtynatb B Knetky WI nponscihgéT aennasamonuna
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3apaHue MMHUM 22. DKCNIEPUMEHTATOP NPOBE/ C/IeAYIOLLMIA OMbIT: OZIHY YaCTb CEMAH COM OH NPOPaLLMBa B TEMHOM
NOMELLEHNM, a IPYTYIO YaCTb CEMAH — B OCBELEHHOM NOMELLEHUN. 3 cemaH NepBoii rpynnbi cbopmuposanice bensle
(Tak Ha3biBaeMbie 3TUONMPOBaHHbIE) TPOPOCTKM, U3 CEMAH BTOPOM rpynfbl — 3e/1eHbie. 3aTemM IKCNepUMeHTaTop
MOMECTUA 3TUONNPOBaHHbIE MPOPOCTKM B OCBELLEHHOE MECTO, U Yepes HECKO/IbKO AHE OHN Npruobpenn 3eneHbiit

uBer. KaKoit BbIBO/, C/1e1an SKCMEPMMEHTATOP 3 NPOBE/EHHbIX ONbiToB? OTBET NosAcHUTe. Kakol napameTp B
3KCNEepUMEHTe 33aBasiCA CAMUM 3KCTIePUMEHTATOPOM (He3aBUCUMaR NepemMeHHas), a Kakoi NapameTp MeHANCA B
3aBUCUMOCTM OT 3TOTO (3aBUCHMAR NepemeHHan)?

3n1eMeHThI oTBETa:

1) 3KCMEPUMEHTATOp CAenan BbLIBOA O TOM, 4YTO [1A CUHTE3a Xnopopunna 8
NpOPOCTKaxX HEOBXOAUM CBET;

2) MpOPOCTKM M3 MepBOW TPynnbl PassBMBaNUCL B TeMHOTe, MOSTOMY B HUX He
06pa3soBsbiBa/nca X10poGuIN, U OHU OCTaBaUCh Benbimu;

3) B OCBEWEHHOM MecTe B 3TMONMPOBAaHHBIX MPOPOCTKAX CUHTE3UPOBA/ICA
XN10POGU/A, MOSTOMY OHU MO3E/IEHENN;

4) HesaBMCMMas MepemeHHas (3a[aBaemMan IKCNEepUMEHTATOPOM) — OCBELLEHHOCTD |
(Hanuume/otcyTcTBue cBeTa);

5) 3aBUCUMan MepemeHHas (M3MEHAIOWAACA B XOAE 3KCMEpUMEHTa) — LBeT
NPOPOCTKOB (HanMuue 8 HUX XNOpoGUNNa).

Cabnuna O.A.





image25.jpeg
3agaHue iMHUK 22, DKCNEepPUMEHTATOP NPOoBe cieaytowmi onbiT: 10 kny6Heit kapTodens u 10 kny6Heit reoprHa
OCTaBW/1 B OCBELLEHHOM NOMELLEHW. Yepes TPU AHA KNYBHU reopritHa coxpaHuan NpexHuit UBeT, a kay6Hu kapTodens
nosenexenu. OBbACHUTE pesy/bTaThl 3KCNepUMeHTa. C NpeBpalleHeM KaKnx BELLECTB U OPraHOM/0B B K/ieTKax Kny6Hel
KapTodena cBA3aHO M3MeHeHHe LBeTa? Kakoil napameTp B aKCepuUMeHTe 3a4aBasicA CaMUM IKCTIEPUMEHTaTOPOM
(HesaBMCHUMan nepemeHHas), a KaKoil NapameTp MEHA/CA B 3aBUCUMOCTM OT 3TOTO (3aBUCHMan NepemeHHan)?

3nemeHTbI OTBETa:

1) KNYGHU TEOPIHA - BUOUSMEHEHHDIE KOPHY (KOPHERNYGHM);

2) KOPHY He UMEIOT POTOCHHTEIUPYIOLNX TKaHEN (He MOTYT GbiTb 3e/1eHbIMK);

3) kny6HU KapTOpens — BUAOU3MEHEHHbIE MoGeru;

4) nofern MoryT COAEPaTh GOTOCUHTESUPYIOLLLYIO TKaHb (GbITb 3€NeHbIMM);

5) 8 wiyBHAX KapTodens Ha CBETY MPOMCXOAMT MpeBpallleHue JIeAKOMNACTOB B
X/I0PON/IACTHI;

6) B X/10pONNIACTaX HA CBETY CUHTE3MPYETCA XJOPOGU/, MOSTOMY KNyGHM 3eeHeloT;

7) HesaBMcMMad nepemeHHas (3a/laBaemas IKCMEPUMEHTATOPOM) — OCBELIEHHOCTb
(Hanuume/otcyTcTBME CBETA);

8) 3aBUCMMAs MepemMeHHas (M3MEHSIOULAACA B XOAE IKCMEPUMEHTa) — UBET KnyGHe#
(Hanuume B HUX XI0pODUNNA).

Cabnuna O.A.





image26.jpeg
3apaHve MHUM 22. B 1881 1. J1. MacTep nposen cneAyoLimii SkcnepumeHT. OH BBen 25 oBLiam ocnabnexHyto dopmy sosbyautena
CMBMPCKOIA A3BbI, U BCE KUBOTHbIE BbIKWAM. CMYCTA HECKONIbKO HE/e/b BUPYIEHTHbIN WTamm GakTepuii cubupckoii a3sbl Gbin BBeseH

[IBYM IPYNIMam KUBOTHBIX: 25 PAHEE MMYHU3UPOBAHHBIM OBLLAM U 25 HEMMMYHM3MPOBAHHBIM. Yepes TPU AHsA U3 NepBoi rpymmbl
UBOTHBIX OT CUGMPCKON A3BbI MOTUG/A TONbKO OAHA OBLA, M3 BTOPOJ TPYNMbl MOrMB/M BCe UBOTHbIE. OBbACHUTE pesy/bTaTbl
3KcnepumeHTa. [leficTBue Kakoro npenapara J1. llactep NpoBeps/ B IAHHOM 3KCMEPUMEHTE? KaKoil MMMYHUTET PassuBanca y

KUBOTHBIX MPU BBEIEHMU 3TOTO Mpenapata? Moyemy KMBOTHbIE U3 NEPBOJ TPYNMbl MPEMMYLLECTBEHHO BbIKMBAAM? C Yem CBA3aHA

rMBeNb MMBOTHBIX M3 BTOPOJ rpynnibi? Kakoi NapameTp & AaHHOM 3KCMEPUMEHTE 3a/1aBasiCA CAMUM KCTIEPUMEHTATOPOM
(He3aBMCUMaAn MepemeHHasn), a KAKOI NaPaMeTP MEHANCA B 3aBUCUMOCTI OT 3TOTO (3aBMCMMan MepemeHHas)?

3neMeHTbI OTBETa:

1) npenapar, coAep:alumii ocnabneHHblit Bo36yAUTENb, - BAKLMHA;

2) Npyu BBEZLEHMM BaKLMHBI Y KUBOTHBIX PA3BMBAETCA WUCKYCCTBEHHBIM AKTUBHbIA
VIMMYHUTET; i
3) y OBew M3 MepBOJ PYNMbI NOC/e AEACTBAA BaKUMHBI B KPOBU COMEPHANUCH
aHTUTENa K BO3BYMTENIO CUGMPCKOI A3BbI, MOSTOMY OHY BbIKWIM MPU BBEAEHAN
BUPY/IEHTHOTO LITAMMA;

4) y SKMBOTHbIX BTOPOW TPynnbl WUMMYHWUTET K CUGMPCKONA n3Be He Gbin
CHOPMUPOBAH, MOITOMY OHM NOTUGIN;

5) HesaBMCcMMas  nepemeHHas  (3aJasaemas  JKCMEPUMEHTATOpOM)  —
Npe/BapuTe/IbHas BaKUMHALMA WK €€ OTCYTCTBUE;

4) 3aBuUCUMaf MepemeHHas (M3MEHAIOWAACA B XOAE 3KCNEPUMEHTa) —
GOPMUPOBaHUE UMMYHUTETA K CUBUPCKOIA A3BE WK €10 OTCYTCTBUE.

Cabnuua 0.A., K.6.H., JOLEHT
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3agianne nuHum 22. [lndtepuittbie nanoyku (Corynebacterium diphteriae) onacHbl Tem, YTO BbIAENAIOT TOKCUH, KOTOPbIA MOMKET
NPUBOAUTL K rMBenu 3apaeHHbIX MUBOTHbIX. B 1890 r. 3.bepuHr nposen caeAywLMii SKCNePUMEHT. B opraHusm foluazieit BBOAUAN
HeBOo/bLIYIO 103y AUGTEPMAHOTO TOKCHHA. HMBOTHBIE BBIKUBA/NM, U B UX KPOBM OGHAPYHMBANIOCh BELLECTBO (Ha3BaHHOE BepUHIoM
AHTUTOKCUHOM), COCOBHOE HEMTPaNN30BaTh AEACTBUE TOKCMHA. OGBACHMTE Pe3y/IbTaTbl SKCMEpUMeHTa. ToyemMy fowaam He
nornbanu nNpu BBeEeHUM TOKCMHA? Kakoe BellecTBO B KPOBM /ioLa/ieil NpeAcTaBaseT coboit aHTUTOKCUH, OTKPbITLIA bepuHrom? Kakoit
napameTp 8 AaHHOM 3KCMEPMMEHTE 33/aBa/ICA CAMUM IKCIEPUMEHTATOPOM (HE3ABMCMMAn MepeMeHHan), a KaKkoi MapameTp MeHsnca
B 33BUCUMOCTI OT 3TOTO (3aBMCMMan MepemeHHan)? Ha OCHOBE KPOBM MMMYHU3UPOBAHHBIX N10WA/EN 3.6epuHr co3fan npenapar,
KOTOPbIA MOT BbLIEYUTH [eTeld, 3apameHHbix AudTepueit. Kak nogo6HbI npenapaT HasbiBaeTcA ceityac? Kakoi TUn MMmMyHuTeTa
paseuMBaeTCA y [leTeil Npu ero BBefeHMN?

3nemeHTsI OTBETa:

1) BelWlecTBO, Ha3BaHHOE 3. BEPUHIOM  AHTUTOKCMHOM, - auTuTena
(MMmmyHOT106YIMHDBI) K AUGTEPUIAHOMY TOKCUHY;

2) npu BBEZIEHUM MaJibIX [103 TOKCMHA Y /IOWA/el PAa3BUBAICA UMMYHWTET, MO3TOMY
OHM BbIKMBANY;

3) HesaBuMCMMan rnepemeHHas (33[aBaemas  IKCMEPMMEHTATOpPOM) — [03a
[UQTEPUITHOTO TOKCUHA, BEOAUMAs /IOWIAZIAM;

4) 3aBMCMManA NepeMeHHan (M3MEHAILAACA B XOE IKCMIEPUMEHTA) — KOHUEHTpaLyus
AHTUTEN K TOKCUHY B KPOBY KUBOTHBIX;

5) npenapat, CO3AAHHBIA HAa OCHOBE KPOBM WMMYyHU3MPOBAHHBIX /lOWAAei, -
CbIBOPOTKa;

6) pY BBE/IEHUM CLIBOPOTKM GOPMUPYETCA UCKYCCTBEHHDIN NMACCUBHBIN MMMYHUTET.

Cabnuua 0.A., K.6.H., JOLEHT vk.com/sablina_bio
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3apaHne AuMHUM 22. B 1928 rogy O.MpudduTom nposeseHbl IKCMEPUMEHTLI, JOKasbiBaoLmMe, YTO GakTepun MoOryT nonyvatb
reHeTUYecKyto uHGopmMaumio oT Apyrux GakTepuit (npouecc TpaHchopmauwmm). TpudPUT 3apaxan Mbiei ABYMSA WTaMMamMu
MHEBMOKOKKOB: GaKTepuu R-wramma Gbiin HeBUPYNEHTHBIMM (puc. A), GakTepun S-iwTamma Gbinu BUpyneHTHbIMM (puc. B). Ecam BeecTi
MbilaM yGUTbIE HATPEBOM K/IETKM S-LITAMMa, OHY BbIXUBa/M (pUC.B). MPU COBMECTHOM BBE/IEHMM HMBbIX GaKTEPHil R-WTamma 1
YBUTbIX GaKTEPHil S-WTaMMa Mblwm noruGan (puc. T). OGBACHUTE PesynbTaTbl IKCMEPUMEHTOB B 1 . TIo KaKo NpuUmMHe MPOUCXOaMIa
TpaHcpopmaums GakTepuii 8 onbiTe '? Mouemy OHU CTaNM BUPYNEHTHBIMM? Kakue NapameTpbl B 3TUX 3KCMEPUMEHTAX 33[aBa/nch
CaMUM y4eHbIM (HE3aBUCHMbIE MepeMeHHbIE), a KaKMe NapamMeTpbl MEHANNCH B 3aBMCMMOCTY OT 3TOTO (3aBUCKMbIE MepemeHHble)?

Knerku S wramma, R wrawm + yGuruie
L i Y6uTLIG HarpeROM  HArPeaoM S GaKTepuk

1 (ST (1 (&

@@ Sipmem

A 5 B £

3/1eMeHThI oTBETa:

1) B 3KCNEpUMEHTE B MbILUM BbIKMBA/IM, TAK KaK BbI3BaTh MHOEKLMOHHBIA MPOLLECC MOTYT TO/IBKO JUBble GaKTepuy;

2) B 3kcnepumenTe I JHK U3 MepTBbix GakTepuii S-WiTaMma MPOHMKana B HuBble GakTepuu R-WTamMMa W Aenana ux BUPYIEHTHbIMU
(npouecc TpaHchopmaumm);

3) noaTomy B 3KcnepuMeHTe [y Mbllliell pasBuBanca MHOEKUMOHHDIA MPOLLECC M OHYM NoruGany;

4) He3aBMCUMble MepemeHHble (33/aBaemble SKCMIEPUMEHTATOPOM) — WTaMMbl GaKTepuii, BBOAMMbIE MbiliaM, M WX COCTOSHUE
(mepTBble/skuBbIE);

5) 3aBuCMMble MepemeHHbie (M3MeHAIoUMeca B Xo/le IKCMepUMeHTa) — COCTOAHWE Mbllleli nocne BeefeHuA Gaktepuit (mbenb uan
BbIKMBaHME).

Cabnuua 0.A., K.6.H., JOLEHT vk.com/sablina_bio
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3apanve MHUKM 22. B 1952 roay A. Xepium 1 M. Yeiis nposesieH 3KCMEpPUMEHT, BOLUIELINIA B UCTOPUIO MOJIEKYNAPHON Guonorun. OHu

nonyunnm age rpynnbl Gaktepuodaros T2: nepsble MMeM B COCTaBe PafMOAKTUBHYIO cepy S5, a BTOpble - PaAMOaKTUBHbIK docdop

P32, Korzia garamu 13 nepeoii rpynnbl 3apaxany KynbTypy GakTepuii, BCe paIMOaKTUBHbIE M30TOMbI CEPbI OKa3biBa/IUCh B MUTaTe/bHON

cpefie, HO He MPOHWUKaNK B KNeTKM BakTepuit. Mpu 3apamennn GakTepuit Garamm U3 BTOPOIl rPyNMbl PaAMOaKTUBHBIN dpocdop
0BHapyKUBaNCA BHYTPU KNETOK GaKTepuii, a He B NUTATeNbHON cpede. OBbACHUTE pesy/bTaTbl IKCNepUMeHTa. Kakoii Metoz

NPUMEHUAM yueHble? B COCTaB KaKnx OpraHMYeckix BeLLecTs M KOMMOHEHTOB GakTepuodara BK/IOYAUCL PAZIMOAKTMBHbIE M3OTOMbI
cepbl 1 dochopa? Kakue napameTpbl 33/1aBa/iuCh CAMMMM 3KCTIEPUMEHTATOPaMM (He3aBUCHMble NepeMeHHble), a Kakue napameTpbl

MEHAINCh B 33BUCMMOCTY OT 3TOTO (3aBUCUMbIE MepemeHHbie)?

3nemeHTbI OTBETa:

1) MeToz, MeyeHbIX aToMOB;

2) pa;MoaKTUBHaA cepa BKIOYaach B cocTas Be1koBoit 060/104KkM GakTepuodara;

3) paavoaKTUBHbIA (GOCHOpP BKIOYANCA B COCTAB HYWIEMHOBOM Kucaotel ([HK)
Baktepuodara;

4) npu 3apamenun Gaxktepuit paramu ux 6enKkoBas 060104Ka OCTAETCA CHAPYXKM, NOITOMY
M30TOMbI S35 0GHAPYMMBANUCH B MUTATE/IBHOM Cpefie;

5) HykneuHosas kucnota (JHK) daros nonagaer BHyTPb KAETKM, MO3TOMY M30TOMbI P32
0BHapy*uBanuch B GaKTEPUANbHBIX KIETKAX;

6) HesaBMCHMbIE MepeMeHHble (334aBaeMble IKCMEPUMEHTATOPOM) — U30TOMHBI COCTaB
(papuoakTusHas meTka) 6enkosoit 060n104KkM 1 [IHK 6akTepuodara;

7) 3aBUCUMbIE MEpemMeHHble (MSMEHAIWIMECA B XOAE 3KCMEPUMEHTA) — M30TOMHbIMA
€OCTaB (Pa/IN0aKTUBHAA METKa) B MUTATENbHOM Cpeie U KneTKax GakTepuil.

LHK, nomevenHan 32P

Benku, novedennsie 355

i
o>

U

g

® O

@
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3afaHMe NMHUM 22. DKCIEPUMEHTATOP MPOBE/ C UCTILITYeMbIM (15-1€THUM MOAPOCTKOM) CReyIolLMi ONbIT. UCTILITyeMbli 3aKpbiBa
NI€BbIiA 17133 PYKOI. DKCNEPUMEHTATOP BK/IIOYAN Ha 10 CEKYHL MEKTPUUECKNI 3BOHOK U 3aTEMHSA/ NPaBbIii 1133 UCMBITYEMOTO TEMHBIM
3KpaHOM. C MHTEPBasamy 40 CEKYH/] COYETaHHOE AECTBME 3BOHKA M 3aTEMHEHMe MPaBOrO 11333 IKCNepPUMEHTATOp nosTopun 10 pas.
3aTem, He 3aKpbIBasA NPaBbIil /13 IKPAHOM, BR/OUN/ 3BOHOK M 3aMETU PACLUMPEHUe 3payKa. OBbACHUTE Pesy/ibTaTbl KCMEPUMEHTA.
Karoii pepnerc 6bin BbipaboTaH y UcnbiTyemoro? Kakoit GpakTop B 3TOM 3KcriepumeHTe Gbin 6e3ycioBHbIM pasapaxutenem, a Kakoil —
YCTIOBHbIM PasApaxuUTeNnem? Kakoe BAMAHUE OKA3bIBAIT 3TM PA3/PAKUTENM Ha UCTILITYEMOTO? KaKue MapameTpbl B KCMepumeHTe
3a/1aBa/Cb CAMUM 3KCMEPUMEHTATOPOM (HE3ABUCMMBbIE MEpPEMEHHBIE), a KaKOil MapaMeTp MEHA/NCA B 3aBUCMMOCTM OT 3TO0
(3aBucuman nepemeHHas)?

3nemeHThI OTBETa:

1) y MCIBITYEMOTO BbIpaboTaH YC/I0BHbINA 3paduKoBbIit pedekc;

2) 6e3yc/ioBHbIA pasapaxuTens - 3aTeMHeHue miasa (Bbi3biBaeT 6e3yc/ioBHbIi pedaerc —
paclmpenue 3payka npu c1aboi OCBelIeHHOCTH);

3) YCNOBHBIA Pas/ipakuTeNb — 3BYK 3BOHKA (COMETAACH C GE3yCIOBHBLIM Pa3apamuTenem,
BbI3bIBAET YOPMUPOBAHUE BPEMEHHOM CBA3U LIEHTPA 3PAYKOBOr0 ped/iekca U CyX0BOro
ueHTpa);

4) HesaBUCMMBbIe MepeMeHHble (33/1aBaeMble SKCMEPUMEHTATOPOM) — COMETaHUE 3BYKa
3B0HKA M 3aTEMHEHVA [1a3a 3KPAHOM, BPEMA [IEVCTBMA 3BYKOBOTO CUTHANa, KOMMYECTBO
MOBTOPEHUiA;

5) 3aBMCUMAs NepeMeHHasn (USMEHAIOLIAACA B XOAe IKCTIEPUMEHTE) — PACIIMPEHHE 3padKa
B OTBET Ha 3BYKOBOA CUTHAJ.

Cabnuua 0.A., K.6.H., JOLEHT vk.com/sablina_bio
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3afiaHne MHUM 22. DKCTIEPUMEHTATOP MPOBEJ C UCTIbITYEMbIM (15-ETHUM MOAPOCTKOM) C/IeAYHOLLMIA OMbIT. VCTbITyeMbli Hazesan
OMpaBy OYKOB (PUC., 2) C YKPEMIEHHOI Ha Heil TpyBKOit ANnA MofauM BO3/yXa, COEAUHEHHON C PE3UHOBON rpywen (puc., 1). Mpu
HAMaTUM PYLIM CTPYA BO3/yXa NOMA/ana B [/1a3 UCTILITYEMOMY, M OH MOPraji. SKCrepumeHTaTop 10 pas ¢ uHTepsanom 20 ceryHz,
MOBTOPMA CNe/ytoMe AeACTBIAR: BK/IOYA 3/IEKTPUHECKMI 3BOHOK U Yepes CEKYH/Ly HaMWMan Ha rpyuly. 3aTem sKCrepumeHTaTop
M3MEHW/ CBOU [IEVICTBUA: BK/IOUMB 3BOHOK, HE HAMan Ha rpywy. Npy 3TOM UCTbITyeMmblil 3amopraj. OGBACHUTE pesynbTaTbl
3KcnepumeHTa. Kakoit pednekc Bbin BbipaboTaH y ucnbiryemoro? Kakoit GpakTop B 3TOM 3KcnepumenTe Gbin 6e3ycnosHbIM
PasApamuUTENeM, a KaKOi — YCIOBHBIM pasapaxuTesem? Kakoe B/MAHME OKa3bIBAIOT 3TV PAasAPAMMUTENM Ha UCMbITYeMoro? Kakue
NapameTpbl B SKCNEPUMEHTE 33/1aBa/INCh CAMUM 3KCMIEPMMEHTATOPOM (HE3ABMCUMBbIE MEPEMEHHBIE), @ KAKOIl MapamMeTp MeHsANCA B
3aBUCMMOCTM OT 3TOTO (33BUCUMARA NepeMeHHas)?

2

3nemeHTbI OTBETA:

1) y ucnbiTyemoro BbipaboTaH yC/I0BHbIV MUraTeNnbHbiN pedaekc;

2) 6e3ycnoBHbIN pa3apaXuUTeNb - MOTOK BO3/yXa, HAaNpPaBNAEMbIN B /133 UCMbITYEMOMY (BbI3blBaeT 6e3yC/I0BHbIN MUraTeNbHbIf
pednekc);

3) YC/I0BHbII pa3apakuTe/b — 3BYK 3BOHKa (COHETaACh ¢ 6e3yC/IoBHbIM PasapakmuTenem, BbibiBaeT GOPMUPOBaHUE BpeMeHHOM
CBA3M LLEHTpa MUraTe/IbHOro ped/ieKca v C/lyXOBOTO LieHTpa);

4) HesasuCMMble MepemeHHble (3ajaBaemble IKCNEPUMEHTATOPOM) — COYETaHMe 3BYKa 3BOHKA W HaxaTue rpywm (obaysaHue
ra3a BO3/lyXOM), BEMEHHbIE MHTEPBANbl ME /Y Ae/CTBUAMM IKCNIEPUMEHTATOPA, KONIMYECTBO NOBTOPEHMUIA;

5) 3aBuCMMan NepemeHHan (M3MeHAOLIAACA B XO/Ie IKCIEPUMEHTA) — M TaHNE B OTBET Ha 3BYKOBOM CUTHa,

Cabnuua O.A., K.6.
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‘CoMian Te0pHK HACTEACTREHNOCTIE

35 [ Saxcwovepuocrn  wacneacroemiocrn, WX wimo- | Jaxoms  waceicn axoms macneacremocrn T Me
ormtecxue.ocnoni. Jasonowepuocrnacezosan, | - Mentean.  Onpegeacie | zean i yeaomus u mmoauenna. lrro-
yeranonnennie T Menzenew, s mirosonwiccine | noxa. Cuenninoe ¢ 1o | JOrHICCKI OCHOU RKONOMCPHOCTEH
oction (ono- 1 AWTHGpIOC CxpeumBae). akoust | nacneaoRame. eneTiKa - | NACAEAOBIA. ANTSpYIOUEE CKPE-
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cicrome renon. TonoTun Kk ueaocTuas cuerewa. | Kne acneeTss b ofaacti we- | Bamionclicrone aniexmax n near-
Tenernxa nenoexa. Meroaus wyuews  remeriut | anuicoit enerusi [E Ty e ——
senonexa, Pemenne reieniviccriy saza, Coctaene | munmayamaioro pasurms. Lenem
[Ep—— enve sapmuposae, Tenetisa
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37 [ S reneran A wogmun. HacieAcroeunie | Myrareus, i e w3 | PenponyKTimioc 110p0nbe 1eioneKa

Gonesiut  uesomexa, WX mpuM,  npoGHIAKTIKS
Bpe/ioe WAMANNE MyTATerios, A1KOTOIH, HAPKOTHKOS,
mKOTHNA wa reneTwtECKI annapaT KAeTKH. JamuTa
cpenus or arpruemua  wyrarea.  Busmiciie
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i} Anamns PEe3yIbTaTOB HADYIIEHUSA CIEIJIEHHOIO HACIEIOBAHUSA TeHOB TI03BOJIAET

OTPEZeNIUTD MOC/Ie0BATETLHOCTE PACIONOMKEHNS TEHOB B XPOMOCOME 1 COCTABUTH
PEHeTUYeCK e KapThl. Peay ibTaThi MHOTOUHCIEHHBIX CKPeIMBAHMIA MyX APO30IT
HOKa3alu, 4YTO YacToTa HAPYUIEHUS CIEIUIeHHs B X-XPOMOCOME MEKAY TeHaMMI
A u B cocrasnsier 7%, mexay resamu A u C — 18 %, mesxay resamu C u B —
25 % . TlepepucyiiTe Ipe/I0MkEHHYIO CXeMy XPOMOCOMBI HA JIUCT OTBETA, OTMETHTE
Ha Hell B3aMMHOe pacrojiokeHue reHoB A, B, C U yKa)kuTe PacCTOAHHE MEXAY

HUMH. Byzer ju NpoucXoAuTh C PABHOW BEPOATHOCTHIO HAPYIIEHWE CIEIIeHU
9TUX T'€HOB y caMIoB U camMok? OTBeT MOACHUTE.

————————————————————e
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Tnasmuny obpaGoramu pecrpukrasoii EcoRI, mpu stom obpasosanock 3 ¢dparmenra, kotopbie Obuii
paszenenbl MetogoM snektpodopesa. Pesynsrarel smextpoopesa msobpakenbi Ha pucynke. L{udpoi
CripaBa yKasbIBAKOT NPUONH3HTENbHbIE pasMepbl (parMeHToB B M.H. Omnpenenurte UIMHY MIA3MHMIbI, B
OTBETE 3aIHIINTE TONBKO YMCio. IIpH pelueHny 3aa4s yuuThiBaiiTe, YTo BCe (DPArMEHThI OTIHYAIOTCS 1O

JUIHHE.
EcoRI
== <— Crapr
Orser: 5000

Pewenne:

1) ®epmenr pecrpukraza EcoRI paspesaer mmasmugy B
ONpeeNeHHbIX MeCTax, B Pe3yJisTaTe Hero 0bpasyioTcs
(parMeHTBI TIa3MKIBL, KOTOpbIE DA3[ENsioT METOAOM
anekTpodopesa no macce. MPparMeHTbl C HaMMeEHbLIEH
Maccoil IBUrarTcs ¢ Oonblueil CKOPOCTBIO M MPOXOAAT
Gorbliee PaCCTOSHNE C JIMHHH CTAPTa, YEM KPYTTHbIE.

2) Cnoxum amuebl Gparmento JJHK u onpenenum aminy
TIa3MH/IBI:

2500418004700 = 5000 1.1.

https://vk.com/biolabege
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Tnasmuny obpaborann pecrpukrasoit Sall, mpu sTom oGpasosanock 3 (parmMenTa, KOTOpbie ObIN PasaeneHs!
metozoM snextpoopesa. PesymbraThl snekTpodopesa nzobpakeHsl Ha pucyHke. Llndpsl cnpasa ykasbisaioT
npunusnTenbHbie pasMepsl (pparvenToB B m.H. Ompexenute uncio caiito pectpukumn Sall, B orBete
3aMHIINTE TONBKO uncyi0. [Ipy pelueHnn 3a1aun yunThIBaiiTe, 4To BCe ()PArMeHThI OTIHYAIOTCS 10 JUTHHE.

Sall
= «— Crapr
— «<— 2000
— «<— 1700
— <— 800
Orser: 3

Pemenu

D

2)

Caiitom PpecTpuKLun Ha3bIBAETCs onpezeneHHas
TNOC/Ee0BATeIbHOCTh HYKJICOTHIAOB B MuasMuie, KOTOPYyH
PACIO3HAET PECTPHKTA3A H 10 KOTOPOI OCY LUECTBIISET paspes.
Tak kak (parMeHTbl OTIMYAIOTCS MO JUIMHE, 3HAYMT Ha
anektpodopese OHM OymyT ABUraThCs TPeMs OTAENbHBIMH
nonocamu. Hapucyem mnpumepHyro KapTy miasMumbl C
caifTaMi PECTPUKLIN: 2000

Sall

Sall

800 1700
Sall

https://vk.com/biolab
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Jluneiinbiii pparment JIHK obpaGoranu pecrpukrasamu HindIIl, EcoRI, a Takxke nx cMecbto. ®parMeHTs

@ pecTpuKIIK ObLIH pa3/ieNieHbl METONOM 3iekTpoopesa. Pesynsrarsl anexTpodopesa H300pakeHbl Ha PHCYHKe.
Lugpsr cnpasa yka3biBalOT NpHONM3HTENbHbIE PasMepbl (parMeHTOB B I.H. ITocTpoiiTe pecTpHKLHOHHYIO
Kkapty ucxozHoro ¢parmenra JIHK.

HindIIl EcoRI (HindIII+EcoRI) Pemenne:
e —— — ¢ 1) Tak kak npu pecrpukumn HindIIl obpasyercs 2
—— - 9gggr ¢parmenta, To HindIIT umeer 1 cajit pectpukimu:
3 7
HindIII —

2) Tak Xak npu ﬁempnxuuu EcoRI  obpasyercst | 2
(parmenra, To EcoRI nmeer 1 caiir pecrpukumu:

— <— 3000 EcoRI 1 - 2
—  <— 2000 3) Tax kak!' npu coBmecTHOii pectpukuun EcoRI u
Il — —<— 1000 HindIIl obpasyetcs 3 ¢dparmenta, To obwas kapra

ucxonHoit JIHK: '

: l
1 2 7
Orset: 1 } 2 l 7 T ‘

EcoRI  HindIII

EcoRI  HindIII

https://vk.com/biolabege
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Maxpoosomiouns.  Hanpansenns . nymi somousi
(AH. Cenepuon, 1. Ubnamraysen), Broormsccut
porpece  perpece, apowopion, wawoszanTa, Aere-
Wepalna. Mpusitass GHGBOTIISCKoR0, pOrpecea  po-
rpecca. Thnores: Bosunksosenta i 1 Jeue
Ocnonnae spovopfos » anomorm pacremi 1
somaix. Velowueluie. Xunusx oprason ia Jeane
e —

Mukpodsomous i Makpo-
smomiowns.  Haupanzewns
asomous, Tunotesst npo-
newokgemts  Mwmn Ba
ewse. Ociomme  sramss
WomOWIN  opraNitecKoro.
spa 2 Jewre

Hanpanaenns u nyr snomousn. dop-
ML JBOTOINN: AMBEPreIs, KOuBeD-

remus,  napanienc.  Mexamrsun
axanraunit,_Koyououua, MuorooGpa-

1e OpraTMOR 1 NPHCRIOCOGACIIOCTL
opramuos K cpede oA Kok
pesynvTat ssomoun. Merom sanu-

| pomk coBuumil - npomtaro,  reo-
| xponooruseokas mucana. Tumoresss
R

Ocnosuie yramss smomiouus Guoctepis
Fowan. Knmoweaste cobumis o
;o pacrewnit  u  uBOTIX
Buuupanue audoa u ezo npunusi

Tiponexow e seronses, Ueronek ax i, 670 NGEHo

arropur: aGuoTIICCKHE, GHOTHCCKIe, aiTpONOreNIL
darrop. x anaenie

OB K AeiicTHing. K010~
Finteciars axropon

65 Conpeviemtisie npeicranae- | Conpeveinie npexcTanaenns o mpo-
B cicrewe oprammieckoro wwpa. [WNOTew Tpo- | s o MpOMCXORAGHNH eno- | HeXORACHMH Heronexa. CHeTedT
Hexoaena senonexa cospenenioro mia, JIckymue | sexa. Inomouns_uenonexs | ueckoe moTokenHe eonexa. Ino-
crnue i rams ywomorn senonera. Yenoneneckie pacs, | (arpororenes). Jmyume | motns wesonexa. BaxTopu moTOW
W remerieckoe poncTao. Bnocowramia mpHposa | cuns ammponorenesa. Pacst | uenonexa.  Pacw  menomexa, iy
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X i wenovexa ene n exmerno |

e cyn ern Opramnsin: 1 oxpyalomas cpe
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| pyoue paxropu). TpuenocoGaens
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Ko3BoJiiouua

COBMECTHaA 3B0/1I0UMA BMONOrMYECKNUX BUAOB, B3aMMOAECTBYIOWNX B SKOCUCTEME,
KorAa U3MeHeHus, 3aTparMBalolLmMe Kakue-1mbo npusHaku ocobeil ogHOro BMAQ,
NpPUBOAAT K U3MEHEHMUAM Y APYroro Uau Apyrux BUao0B8
u3-3a Hanuyua 6uomuveckux cesaseli mexdy HUMU.

Komnpnarop E15 2023 1

10 GHOTOMIN, ACNONCTPHPYET IPECNCTBENNOCTL COTepAaNIA Patiens «OGARTENIE
BT TPOTPANADY (EACPATLHOTD KOSTIOHCHT. TOSY APCTHENHONY OPAIOBTCILIORD CTAHAPTA CPEEro
IMEPHOI OGHORHOI OGPIIORTE O FDOFPANIL CPEAHEFD oerd OBpIoRII (906PCIA PEmICiNEN deacpibioro
10 oBueny ofpasomaI (pOToK0a o7 28,06 2016 . Ne2/16-3)

Tagua 2
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o Virepomamoin W vavpo. | TRTpaAem T waoumn. OoF

Hanpasacis

i et wa 3ewse. | e
‘ot pacreunit 1 et | o —
pa ta Jesize

wuma opraiion 1 Jewtc

pomkir cobumuit
Nponooneckas
nponcxokacHns  ar
Octonuae ranst 301
Jesmn. Knioneonse
o pacreun
Busupane eudos u e

s

| OnnaiH Kypchl «EF3. Buonorus ot cepaua» i
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KO3BONMOLIUA B OTHOLWWEHUAX «PACTEHUE-OUTODAI»

PACTEHME ud OUTODAT
b 4 h 4
ANANTALWW, NPENATCTBYIOWVE AQNANTALWW, CIOCOECTBYIOWUME 39OEKTUBHOMY
MOENAHNIO ®UTOGATAMU MOEAAHMIO PACTEHUN

1) TBEPABIE, NNOTHBIE NOKPOBbI OPTAHOB
(UCTBLEB, CTEBJIEW, NOMOB U [IP.)

vPOTOBOW ANNAPAT, MO3BONSAIOILUIA PA3PYLIATL MOKPOBbl OPTAHOB
PACTEHUM

vBbI[ENEHVUE ®EPMEHTOB, PA3PYLIAIOLINX NOKPOBbI %
vNEPEXOO K MUTAHUIO BONIEE MATKMMM MONOALIMA OPTAHAMM PACTEHUW
¥NEPEXOA K MUTAHUIO UHBIMU OPTAHAMMW PACTEHUA

2) BbIPABOTKA BELLECTB,
BbI3bIBAIOLUX OTPABNEHUSA,
XUMMYECKUE OXXOru

vHEWTPAJNIU3ALUMUSA SAOBUTBIX BELLECTB
v CHWXXEHME YYBCTBUTENBHOCTU K 1Y, BELLECTBAM, Bbi3bIBAIOLIUM
XUMUYECKUE OXXOru

3) BBIPABOTKA PE3KO MAXHYLUUX
OTNYrUBAIOLUX BELLECTB

CHWXEHME YYBCTBUTEJNIBHOCTU K PE3KOMY 3AMAXY

4) OBPA3OBAHME KOMNIOYEK,
MPENSATCTBYIOLUX MOEQAHUIO

OBPA30BAHME MNJIOTHbIX MOKPOBOB POTOBOIO AMNMAPATA,

CHWXKAIOLWUX TPABMUPOBAHUE KOJNIOYKAMM

OHNnauH kypchbl «Er3. Buonorua or cepaua»
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KO3BONMOLINA B OTHOLWWEHUAX « XKEPTBA-XULLHUK»

XEPTBA XULWHUK
L 4 h 4
ANANTALMW, NPENATCTBYIOWUVE ANANTALWW, CMIOCOECTBYIOWME OBHAPY)KEHMIO,
MOENAHMNIO XMILHUKAMM NOBNE, YMEPIBNTEHWUIO M MOEAHVIO XKEPTE

1) SOOEKTUBHASA MACKUPOBKA
(OKPACKA, ®OPMbI TEJIA, AENAIOLIMMA
HE3AMETHbIMM B OKPY>KAIOWEW CPEQE)

v OCTPOE 3PEHUE, OBOHAHME, NO3BOJNSAIOLME OBHAPY)XXUBATDL XXEPTBY
v MACKWPOBKA, NO3BONAIOWAS NPUBNTU3UTBCA BIIVIKE K XXEPTBE

2) BbICTPbIW EET, NOMOT AIOLLUIA
YBETATb OT XUILHUKA

BbICTPbIE ABM)XEHUSA, NOMOT AIOLLUUE AOrHATE U CXBATUTh
XKEPTBY (MOLHAS MYCKYJIATYPA, OCTPBIE 3YEbl, KOTTU U OP.)

3) 3ALIMTHOE NOBEOEHMUE (3AMUPAHME,
NMPUTBOPEHME MEPTBbIM, COBMECTHASA
3ALUUTA B CTAQE, CTAE, BbIEPACBIBAHUE
OTNYTUBAIOWMX BEWLECTB U IP.)

MOBEAEHMUE, NO3BONAIOWEE OBHAPY)XMBATb U CXBATUTb XXEPTBY

4) BbIPABOTKA BELLECTB, BbI3bIBAIOLNX
OTPABINEHUA

VHENTPANWU3ALVA SAOBUTBIX BELLECTBE

v CHWXKEHWE YYBCTBUTENBHOCTU KAAY, MONYYEHHOMY OT
JKEPTBbI

VBbIPAEOTKA YC/TOBHBIX PE®JIEKCOB (HA TAKUX EOTIBILE HE
HAMAJAIOT)

© 5) 3ALUTHBIE OPTAHBI JKEPTBbI
(KOMIOYKM, LIMTIbI, XKATO U [iP.)

'BbIPABEOTKA YCIIOBHbIX PE®JIEKCOB, MO3BONAIOWMUX

SAWLUTUTBCA OT KOJIOYEK, l.ll"ﬂl_.)!ﬁ, YXKAJIUBAHUA

— 1!_‘*

= e

m OHNauH kypcbl «EF3. Buonorusa ot cepaua»
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Ko3BoJiouua nPU MYTYANIUIME

- OBonoUMA NPUBOLMUT K MOSIBMEHWUIO afanTalyiA, CnocoBCTBYOLWNX BEDKMBAHUIO
ocobel obonx BULOB, COCTOALLMX B CUMOMO3eE.

@ OHnaiH kypcbl «EFJ. Buonorus ot cepauan

3
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'V HaceKOMBbIX Bi/la Z M3-3a MyTallMM NOSABIIOCH A/IOBUTOE JKajlo, KoTopoe
3(deKTHBHO 3aIyINaeT OT XMIIHBIX ITHI. Kakoit oT6op Gymer HaGmomaThes
B NOMY/ISAINM IITHIL B JaHHOI cuTyanym? Kakne numieBble afanTamui MOTYT
TOABUTBCS B CBSI3M C €CTECTBEHHBIM OTGOPOM y IITHI?
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DIIeMEHTBI OTBETA K 3TOMY 3aaHII0:
1) GyzeT HaGmI0AaThCs ABIKYIINIT OTGOP;
2) ecTecTBeHHbIT 0TGOP GyeT IOANEPKUBATD IITHIL C YCTONUMBOCTBIO K SIIY;

3) IITHILBL MOTYT MepEfiTH Ha IHTaHNe HAaCeKOMBIMI Ha IPYTIX CTa/ISX OHTOTEHe3a
(7IUMHKN);

4) TITULIBI MOTYT TepefiTy Ha UTaHNe APYToit mumeit

5) Y ITUI[ MOTYT BO3HUMKHYTb MOBeleHUeCKye afanTaluy (3aXBaT HaCeKOMOTO TaKMM
06pa30M, UTOOBI eMy GbLTO HEBO3MOKHO VIK&INTh IITHILY; GBICTPOE 3aIIOMIHAHIE
TOTO, KaK/MX HaCeKOMBIX €CTb He HaJi0).
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Teopus ys0:110uM

Passurie ausmn na 3evae

BUZ W OeveNTapHAN eANHMIE JBOMOMIL

Mukpo-
asomows. OGpasomaime HOBLIX Bi0n. CHOCOBH B0~

obpusoans. COXpIEIIE MIOrOOGPAIA WLI0S Kak
ociora yerofiunmocti Siocdepit

. ero xpurepun. Tl
A~ YeveNTApHAL -
i ssomoun. flswxyiume
o BomOwI, X WAAHHE
na remodona nonymu

asmiTie np.
ero xpurepun. Monyauus xax popwa
cylecTaoBaE DAL W KaK ieMen-
Tapias exmun womiownn. Mikpo-
momious 1 MakpoIwomowHs. [lniy-
e cun SsomoUMH, X BIHE K2
renoonn nonymuwn, flpeiicy renon
W enyaiiinie nenanpaRieiLe -
e remopona nony s,V panue:
ume Xapan - Baiimbepra, Moncxy-
SPHO-TCHOTIICCKIIG. MEXAIIIME 30~
mouwnn, Bopwi ecrectvenoro o1~
Gopa: smkyuas, craGumsupyioms,
ISR, DROTOTHHECKOS B re0-
rpapiieckoe ni006patoBaIE

“TATI JBOMIOUI: TPHCTIOCOGAEHIOCTS OPTAMIINOY K cpe-
FEp A ———

wumoit npupo

62| Pasmwme swomounommx wieii 3uavense ssomo- | Pasmmiue  Swomousomuix | Passirie snomounomx wach. Hayi-
unomnof reopun Y. Jlapuuna. Bsameocnssh AswKyuunx | wiei, ysomouounas teopus | nse wsrasus K. Mmases u KB a-
cun swomomn, Bopus ectecuemioro orGopa, swint | U, Japsiuia. Cuteriueckas | Mapka.
GopsGus 5a_cymecTaouaie. CRITETINECKIR TeOpiS | TeODIH HBOTOMIN Ouomouromnas  reopus 4. Jlap-
asomows. Inexenrapuste paxrops swomomn. Hocre- B Cinrenitieckas Teopis Jnoio-
sovauns C.C. Uersepusosa. Poss ysomounommoil 1eo- . Poxs omomousousof  eopu
Pum B dhopumposai  coBpeNenol  ecTecTaCHHO- & hopumpoBaI ecTecTReMOAy MOl
nayoi KapTiL A Kaprina wupa

63| Moxasatenscrsa swomownm wusoi npupom. Pesyn- | Camteremcisa  osomiommt | Cierensersa  osonouwm  xunoi

npipom: marconToNONCEK e, cpan-
ubpio-

ormecine, Guoreorpagecie, wo-

IeKyNSpHO-TeHeTHIECKHE
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3axon Xapnu-Batinbepra roacur:
B GobIIHX NONYIAMEAX IPH YCI0BHA ¢BOGOIHOTO0 CKPEITHBAHHS H
OpH  OTCYTCTBHH NPHTOKA MyTauuii H or6opa yCTAHABIHBAETES

PaBHOBecHe YaCTOT FeHOTHIIOB, KOTOPOE COXPAHNETES U3 NOKOJIEHHS B
TOKOJIEHHE.

3akon Xapau-BaiinOepra yCraHaBIHBAET MATEMATHHECKY 0 3a BUCHMOCTh

MKy YACTOTAMM QUTeNeif AYTOCOMHBIX TEHOB M TCHOTHIOB I
BBIPAKACTCS CIEAVIOMIME (GOPMyTaMIL:
S 2 2
Pata, =1 PPaat 200, T @y

TS pA —4acToTd ZOMHHAHTHOT'O aJLTeNs TeHd,
q, - 9ACTOTA PEUECCHBHOTO AITENS TeHA,
P44~ HACTOTA OCOOEH, TOMOBHTOTHELX [0 IOMHHAHTHOMY AJLIEITIO,
2pq,, _ MACTOTA TETEPOIMTOTHBIX OCO0eH,
2, - 9aCTOTA OCOBeiE, TOMOBHT OTHBIX 10 PeLECCHBHOMY AILIEITIO,
TO €CTh UACTOTA OCOGEH ¢ PELeCCHBHBIM IPHIHAKOM,
P44t 2P, - HACTOTA 0COBEIE ¢ JOMUHAHTHBIM TPH3HAKOM,
2pq,, + q%,,— 9acToTa 0cOBelt, B FéHOTHITE KOTOPEIX HMEETCs
PELEeCCHBHBIN AJUIENE.
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27 | Mipectiio, 0 KOMILIEMEHTADHbIC UCTH HYKIEHHOBHIX KHCTOT 2t MIAPATIEABHbL
(5" wommy omuoi mems coorsercrsyer 3 Komei Apyroit uemn). Cuires
HyKTICHHOBBIX KHCIOT HAuHaercs ¢ 5' kowua. PuGocoma JIBIKCTCA 1O WPHK
® HanpamieHui o1 5' Kk 3' KOHILY.
Tett HMeeT KOTMPYROIIYK) K HCKOAMPYIOUIYI0 05acTi. (PpAIMeNT Hauwia reiia
JIMEET CTIETVIONTYIO TOCIEA0BATELHOCTh HYKICOTHAION (MIKILA UCHL MATPHINAR
(TpanckpHOupyeMas)):

5 ATUATTTATTTUTATATITATT -
3~ TATTAUATALUTATUTUTATAR- 5"

Onpenienure  NOCIEAORATENBHOCTL  AMHHOKHCAOT  BO (parmente  nauana
HOMETTIIOR i, OBLACHITE TOCICAOBATENbHOCTL pemeia 3azan. [lpi
OTRETC yHiTBBANTE, MO NOAHIEITHIAA CITh HATHHACTCA ¢ AMHHOKHCIOTEL MET-
ispectio, T0 HTOrOBBHi (PATMCHT NOTHNICTTHAR, KOHDYCMBIi STHM TCHOM,
Wveer iy Gonce uCTBpEX AMMHOKNGHOT. /UM BBIOTHCHHA 3aAatiR
wcnonuayiite  Tabmmuy  remenwscckoro  xoma.  Tlpu  uamicamiy
HIOCICAOBATENBHOCTE ! RYKICHHOBIX KHCIOT YKASHBATITC HAIPABTICHHC UCH.
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—&Chlﬂ pClHCHHH 3a/1a4H BRJIIOYACT

1) nocx wroctTs HPHK:

5'-A}' LVATATIIYAYY-3'

2) aMHHOKHCIIOTC MET COOTBCTCTBYET KOJAOH 5.AYT-3' (AYT);

3)mpu cMHTE3e © NCPBOTO  KOAOHA 5LAVI-3' (AYI) dparment
nonHnenTHAa oOpHIBacTCH (B PAMKE CHHTHIBAHUA [PUCYTCTBYET CTOM-
oA, =
4) cures (parMenTa UOJMNENTHAA HAYHHACTCA CO BTOPOro KOA0HA
5-AVT-3' (AVT) (cHHTE3 HAYMHAETCA C BOCLMOTO HYKIJICOTHA);

5) HOCTEOBATEILHOCTE  AMHHOKUCIOT B0 ()parMeHTe MOMMICHTHAA
HAXOMM 110 TABIHIIE TeHCTHYECKOr0 KO/a: MCT-a/a-apr-aja-mie.

Ecau & senom eude na uPHK ykazano mecmo Hadana cuxmesd
nosunenmuda (nOduEpkuym unu 066e0EN nepeuil mpuniem, YRazar
cmpenKoii nepewiil HYKACOMUO u M.1.), “em6Epmpii dnemeim omsema

sacuUmBIEaEMEA KaK 6epHblil

Otser BKUIIOYACT B cebs BCe Ha3BaHHBIE BLILIE YICMCHTHI, HE CONCPKHT
Huonornyeckux owuboK
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U3BeCTHO, YTO KOMILIeMeHTapHbIe eI HYKTeHHOBBIX KUCIOT
AHTHIAPaUIeNbHbI (5’ KOHILY OIHOIA eI COOTBETCTBYeT 3’ KOHeIL APYroit
1em). CMHTe3 HYKIeMHOBBIX KICIOT HAUMHAETCs ¢ 5’ KoHna. PuGocoma
nBikercest no MPHK B HanpaBieHny ot 5' K 3’ KoHIy. B pi6ocomy BxomsaT
mornexynsl TPHK B ciemyronieii mocenosaTenbHOCTH (YKa3aHbI aHTMKOJOHBI B
HampasJIeHuH oT 5’ K 3’ KoHmy): I'TTA; VIIII; ITAIL; ALIT; LY. YeraHoBuTe
HYKJIEOTHIHYIO IIOC/TeloBaTeTbHOCTh yuacTka MPHK, KoTopsIit cay>kut
MaTpuIeit IPU CHMHTe3e TIOMMIeNTH A, 1 aMHHOKUCIOTHYIO
T0C/Te[0BATENBHOCTH 3TOTO (hParMeHTa MoMMmenTHaa. JI/st BBITOTHEHNS
3a/IaHMs UCTIONTB3YiiTe Tab/IHMITy reHeTIrdecKkoro Kona. IIpy Hamcanm
TOCTe[0BATEMBHOCTE T HYKIEMHOBBIX KUCIOT YKa3biBaiiTe HAIPAB/IEHIE eIt
Kak nsMeHNUTCs NI0CTe0BaTeIbHOCTD TIOTMIeNTH A, ecin Bmecto TPHK ¢
aHTHROKXOHOM 5'-1TAII-3’ ¢ puGocomoii cBsreres TPHK, Hecymas aHTHKOTOH
5'-TAIl-3'? OTBeT MOSICHUTE.
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3apaHue KUK 25. M3BECTHO, YTO POTOABTOTPOGHOE NUTaHME - BaXKHENLINIA NPU3HaK LapcTea PacTeHus. Mepeuncante
He MeHee NATU MPUMEPOB, KOT/Aa PaCTUTE/IbHbIA OPraHM3M UM €ro YacTU UCMOAb3YIOT reTepoTpodHoe NuTaHue. OTeeT
noscHuTe,

3nemeHThI OTBETa:

1) MUKCOTPOGHBIE BOZOPOCAM B TEMHOTE WM MPU HU3KOA OCBELIEHHOCTU WUCMONB3YIOT
OpraHMyecKue BELLECTBA U3 OKPY:Kalollleil Cpe/ibl (3BIIEH, XNAMUIOMOHA/A, BOILBOKC U Ap.);
2) pacTeHuA-napasuTbl  MOMYHAlOT NUTAHME M3 TENa X03fWHA (MOBWAMKA, 3apasuxa, NEeTpPos
KpecT 1 Aap.);

3) HaceKOMOsAAHblEe (XMUIHBIE) PAcTEHWS MOMY4alOT OTOBbIE OpraHWYecKue BeLlecTsa U
BOCTO/HAIOT AEGULUT MUHEPA/TbHBIX (A30TUCTBIX) BEWIECTB MPU NEepesapuBaHnm MOAMaHHBIX
JMUBOTHBIX (BEHEPUHA MYXO/IOBKA, POCAHKA, HEMEHTEC U AP.);

4) 3apoaplll ¥ NPOPOCTOK PAaCTEHWI MUTAKTCA TETEPOTPOGHO 3a CHET 3aMacHbIX BELLECTB
3HAOCMEPMA WM CEMAAOIEN /10 NOABNEHUSA MEPBBIX 3E/1EHbIX NCTLES; > RO
5) rOTOBbIE OPraHMYECKME BEILECTBA M3 ACCUMU/IALMOHHON MapEHXMMbI NO/YHAIOT HaZ3EMHbIE
4acTu moBera, He ydacteyiolie B OTOCUHTE3e (MOYKM [0 PACTyCKAaHMA NMCTbES, LBETHI,
naoAbl U Ap.); Kopeuox
6) reTepoTpodHOE MUTAHUE UMEIOT MOA3EMHbIE HACTU pacTeHun (KOPHW, BULOU3MEHEHHbIE (::;;:"
nozemHble nobern); i
7) cnopoguT MX0B (CIOPOTroH) NUTAETCA 3a CHET rameToduTa (MapasuTupyeT Ha rameTodute);

8) pacTeHus HOUbIO (B TEMHOTE) PACLLEN/IAIOT OPraHUYECKUe BEUIECTBA, HAKOM/IEHHBIE AHEM
(npw ocseteHmn).

MakcumansHeiii 6aan (3 6anna) daemcs 3a 6 u Gosee 3nemeHmMos omeema.

Aonyckaomcs dpyaue 6epHble 8APUAHMbI U PUMEPSI.

Moveuxa

Cabnuna O.A.
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3apiaHue kKM 26. B naneoreHeTHKe CyLLECTBYET NOHATUE "MUTOXOHAPHUanbHan EBa". OHo o3HauaeT Haubonee 61n3Koro
0611ero Npe/ika BCeX HbIHE MUBYLIMX IOAEH MO KEHCKOW IMHUM. Y NIIOZIEN, MUBYLLMX Ha Pa3HbIX KOHTUHEHTAX,

onpe/aenanach Nocae40BaTeNbHOCTL MUTOXOHAPHaNbHOM [IHK 1 yacToTa cayyaiiHbix MyTaLuit. B xoe nposeaeHHoro

aHann3a 6biN0 NOCTPOEHO reHeanoryeckoe APeBo M YCTaHOB/EHO, YTO KEHLLMHE, Ybi MATOXOHAPUA/IbHbIE TeHbl ceryac

pacnpocTpaHeHbl o BCEMY YeIOBEYECTBY, MUa Ha BOCTOKe AGpuKM npumepHo 150-200 Tbicay fieT Hasaa,. Kakoi metoq
MCMO/Ib30BA/IN Y4EHbIE NPU ONPeaeeHM NOCae40BaTeNbHOCTU HYKNEOTUA0B MATOXOHAPUANbHBIX reHoB? OBbACHUTE,

no4yemy He CyLLecTByeT NOHATUSA "MUTOXOHAPUaAbHbIN Agam"? Kakum 06pasom NnpoucxoauT HacieaoBaHue
MUTOXOHAPWaNbHOM [IHK? K Kakomy TNy U3MEHUYMBOCTM OTHOCUTCA MOAB/GHMUE MyTaL|Mii B reHaX MUTOXOHAPUIA?

3neMeHTLI OTBETa:

1) meTog, ceKBEHMPOBaHNUA;

2) MUTOXOHZPUM 13 CNIEPMATO30M/a B 3UTOTY HE MOMaJaloT UM Pas3pyLIAIoTCA B Helt;

3) muToxoHapuansHan AHK nepeaaeTcs No maTepUHCKOM IMHUM;

4)  MWTOXOHAPWM  MEpedaloTcA B 3UTOTY € LMTOMMa3MON  ANMLEKNETKM
(uMTONNI@a3MaTUYECKaA HAaCNeACTBEHHOCTD);

5) MyTauMuM B reHax MWUTOXOHAPUA — HaCAeACTBEHHAA UMTOM/Ia3maTiyeckas
M3MEHYMBOCTb.

Cabnuna O.A.
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CNACMBO 3A BHUMAHWE!
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Jesmoncrpannonneiii sapuany
KOHTPOALHLIX HIMEPHTEILHEIX MATCPHATOE
SAHHOND FOCYVIAPCTRENHOre 3aavena 2022 roga
no BHOJTONHH

Hucrpysuusa no Buimoaneuno pador s

DEEIMEHAHOHHAR pafoTa COCTONT W3 AEyN TacTell, BEINMAKINHY B cebha
28 zagasni. Yactn | copepamt X1 zagnampe o kpateass orseros. Yaers 2
cogepknT 7 aaganialt ¢ paiplpAYTEIM OTBETOM.

Ha smnogscsne sgiasMesagnossell padora oo GHOIOTHE  OTEOAHTCE
3 waca 35 uunyT (233 musyv)

Crraeramn & anjganmas gzcri | {1-21) dBNRMTCH NOLOLA0BATEIEHOCTE
uidp, ICHe HAR CAoko {CHORSCoaeTANHE ). OTRCTE TaNHOINTS 10 0 PHECLERRE M
HuEe ofpaiuam B noae oTeeTa B TeEctTe paborw 6oz npoffenos, 3NATHX 0 ApyIHs
AOTIOLHNTENLHLX CHMEMION, A 13TeM NepeHechTe B (uank oTeTos Ne |,

Oreer; KOMEHMHATHEHAS, KOMEBEHMHAT MBHA A E

Or1eer: i_ 3 I
Oreer |1_i !ﬁ Iy &
AlB[B[TTA]

OrpeT! 2|1|1 22 2"!22

Fanouma =mactu 2 (I2-Z2R) rpedyior monHoro orveeTa (AaTh obbRcHoHMHE,
onucaHEe IR OGOCHOBANHE, BRCKATATE H apryMCHTHPOBATE Ccofcrechnoe
mHeHie). B Gaanke oTseTos Me 2 VKEWWTC HOMCD 33JaHAA 6 a0HIIHTE €r0
COUEFOC PO EH e,

Bee  Gaanxn ElND samoansmTed Apensi afpEEME HEpHILIAMIL
Jonycxacres NCNOIEI0RAHAE FEACEol MIH KINHANAPAOH pyaKH.

TIps RENOAECHNE 2aJadill MOWHD NONEIORATECH MepHORIEOM. 3anuen
B HEPHOBMKS, @ TAKKE B TERCTE RONTPOILHBIY HIMCPHTEILHLIY MATCPMAI0E
HE YUNTRIBEAR FCA PH oUenHBannn paiore.

Bannw, nmonyaessiie Basmi 38 BHOGIHEHHWE 38JaHHA, CYMMAPYHITCH.
MocTapafiTocs AEOOAHHTL K3k MORHEG Gonkine atauuii w wabpare Handonemes
KONECCTED Galios.

TNocae sasepmenud paborn nposcphre, TToba OTReT HA KLKAOC 233N
B GnaHKERs OTEETOR Ne | o M 2 Gein jandcan mod DRaRil kRIS HOMEPOM.

AN evren poemexa!

Jessncrpuuseamsidi sopaany ET7 2022 . BHOIOTHA, 11 coace, 4/ 44

Hacre 1

Dmoemann & fodannsnw =21 seamomon nocredosam et b dcms L, Mrcte
BEM Cosd (CTosacoueuraniie). (ureenisl JOMMBNNE & MR 0iecmos & M ekcure
padesl, o qamed depenecume @ ETANK OTBETOR A ! cupaea aom foMcpos
COOHTESHTCHIEYV MY Sadaiflil, HAaUMHEE © HEPAOD RKIFemowki, 1 npeieios,

SRR B APFiY oA ety cieotos. Kescdnili cHME0T il iime
B RO TRINGE  RAPIRORKE 8 CORMIECRICMENN  ©  npuseddnnmsin 6 ke

A B

PaccuoTpuTe Tadnuny «BRoIoris — KoMIIeKcHIA HEVKaY 1 SAN00NHTE IYCT Y
AMEAKY. BEHCAE COOTECTCTEY 0N Tepumr.

Pasacin Guoaornm CHOBCK TR HIYSH AN

A EaToMNE [ TPOCHNE RHY TP HHHY OPTaHGE GPTFaHHEMa

i Hegonaemple HepeioiHBe @OPME GPTAHHEMOS
Oaser:
T

Pacesorpute tabnuuy obMeroul GHoNOrigeckdN ncclefobzeile # ZanoiHHTe
nycTyio adeiiy, BNNCAE COOTEETCTRY R MHA TePMAR.

Mo ase TTpsasd c

BriggacHne PACNPOCTRAHCHIAN HpHTHaxKs
B OOy ISEIHEH

CrazueTiaeckuil

T ONpeTeTeHie TRCha XPOMOCOM B KOPHGTINE

OreeT: =}
T

PACCMOTPHTE Taliugy «YposHE OPFaHEHIANHE HEEON NPEPOILDY W SANOIHMTE
nyeTyn #9ciiy, BNHcaR COOTBETCTRY R TeParH.

W o B Tpisiepes
KomryvpeHin A PRKIHCEHY CIOHOE |
Buaoeod i i
0 TEPPSTORMN B CaBanie
o Cusbiet  paka-oTIICTRHHKA o AKTHHHE = HI

MEUKGBEOIHGM YVIACTRE MOPiE

Oreer:





