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3apanme 1 (32 Ganaa).

Onpeaenenne cocymei
PACTHTEILHOH TKAHH N0 H3MEHEeRM

MLy
0 KOHUCHTpanuy BHemHer( pa o

CTBopa,
MarepHann: u o6opynoBane, Ky

Kail
NaCl, muctuinuposannas sosa, PACTBOD MeTHIIeHOBOI CHuM, HH, IM

urna, puabTpoBanbHas Oymara, NHALET, 7 Oombmmy
TPOOHPOK, WITATHB A MPOOHPOK, MTHIETKH Macrepa, me

Oukn PacTuTensHol

PHa% Npobupis,
Xoja paboThl.

Henomssys 7 Gonbinux npoGupok MPHIOTOBHTE O 10 My PacTBopog
XNOPHCTOTO HATPHA B CHEAYIOLIUX KOHIeHTpamusix: 1,0; (,8; 0,6; 0,5: 0,4: 0‘; =
0,2M. Tocne TmarensHoro OSPEMEIINBAHUS OTINTE B ManeHbKue l'lpﬁﬁﬁplﬂ; o
IMJI IPHIOTORNICHHBIX PacTBOPOB.

Pasnoxuts kybuku pacTutensupix
pactBopamu. Brigepkarh HX B TeucHue
BCTPAXHBAA NPOOHPKHY.

Ho wcredennn ykasammoro Cpoka KyOMKku BeiHWMalT w3 ipoOupox u
NPUCTYNAIOT K ONPEJEIIEHMIO HAMEHCHHKS YEIBHOTO Beca PacTBOPOB, rie 1o 3Toro
UpeORBany KyOukd pacTHTeNsHOM Tkamd. Jlox  3Toro PacTBOPH  Clerka
HOLKPAMIMBAIOT METHICHOBOH CHHBIO, BHOCE B MAICHBLKME mpobupkH 1o
Hebonboi Kanme kpacutens. Comepxkumoe npobupok BeTpsaxusart. [locne yero
NICPCXO/IAT K CP2BHEHHIO MIOTHOCTH KaXI0T0 OILITHOIO PACTBOPA ¢ MIOTHOCTHIO
KOHTPOJIBHOI 0.

Pesynerarel samucats B Tabauiy. HanpasncHue NBUXCHHA OKpAIICHHOH
CIPYHKM TOKA3aThL CTPENIKOH, 2 COOTHOLICHNE COCYIUEH CHIIbl KJIETOK H pacTBopa
IAKOM  «>» Mim  «<». HaliTw pacrbop, KOHIEHTpalMs KOTOPOro mocne
MPeObIBAHMS B HEM pBCTUTENBHBIX TKAHEH HE W3MCHHIACK, OHWHEJ?“T“
OCMOTHYECKOE JaBjicHHE MAHHOrNO PacTBOPa M PaBHYK) €My COCYIUYi0 CHIY
KIETOK, HCnonb3ya ypapaenue Bant-I'odda.

TKaHeH B ManeHbKue mpodupkyu ¢
20-30 mumyr, BpeMaA OT Bpemeny,
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KonTpo/ibHbie BONPOCH K 3aaanuio 1.
1.  Or 4ero 3aBHCHT HANPaBIEHHE NBHAKCHHA m-pyi‘ixﬂ’

3. JIna 4ero npH ONpeAeicHHH cOCYIIEH CMIBI KIETOK HCNONL3YeTCA

pacTBOp METHICHOBOH CHEH?
M Wﬂm MM&%W 5 e

4 Kaxue pacTBODbI HA3KIBAIOTCA H30TOHMUCCKHMH?
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5 Jins uyero B ypaBHenue Banr-I'opda sBogHTCA HfmTOQé'( CKHH
ko3bdEHeHT?
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Jananne 2 (20 asiaos). OTBETHTE HA CIEYIONIHE Bompacy,,
]. Kax B3aHMOACHCTBHE  MEXKNETOYHBIX W HHYTPHHﬂequHx
MCXAHHIMOB DETYILLH BOZHOTO obMeHa B PacTeHHAX 3aBHCHT op s

¢ CUTHAIBHBIC MYTH YYaCTBYIOT B 2jianTamuy " |
OTEPMHIECKHX YCTOBHH? 0 |

OKpYXKatoled Cpeiibl H KaKH
Gananca npH W3IMEHEHUH TH/IP

2.  Kak 3auMoneiiCTBHE TIPOLIECCOB aHa3pOOHOro H a3poOHOr0 AbIXaHus
B PACTCHHAX PETryIHPYETCA Ha MONEKYJAPHOM YPOBHE B OTBET Ha CHIIOKCHYECKHE
YCIOBHA, M KaKue aJalTHBHLIC MEXAHH3MBI O0CCIIEYHBAIOT BEDKUBAHME H POC

pacTeHHH OpH JUIMTENbHOM OTpaHHYEHHH KHcnopoaa?
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3. [Ipoananusupyiite  komiulekcHble  B3aUMOnEHCTBHA MEXIY
PA3NTHYHBIMU MAaKpO- U MHKPOIJIEMEHTAMH B TIPOLECCE MUHEPANBHOTO [UTAHHUA
pacrewnH. Obcyaute pons cneumduyeckMx TpaHCIOPTHBIX GenxoB K
PETYIATOPHBIX MEXaHH3MOB B 00ecrieyeHHMH ONTHMATHHOH MHHEPAIM3ALUH H
HPENOTBPAICHHN TOKCHYHOCTH IEMEHTOB. 0_5‘

4. OO6pachHTe MeXaHM3MBL ¥  (H3HONOTHYECKHE  IOCIENCTBHA
(hoTONBIXaHUA Yy PAacTeHMH NP BHICOKHX HHTECHCHBHOCTSX CBETA H JeduumTe
kucnopona. Kak Qoropsixanue Bauser Ha 3dekTHBHOCT (OTOCHHTE3A,
SHEPreTHYECKHH OaNlaHC H poCT pacTcHuM, KakHe (PEPMEHTHI IPHHHMAIOT yHacTHe

5. Ob6rACHHTE pPONb M B3aHMOCBA3L MEXIY CBETOBbIMH H TEMHBIMH
dazamna (QOTOCHHTE3d B KOHTEKCTE WX Peryjisfii4M NPH Pa3MUUHBEIX YCHOBHSAX
OCBCHICHHOCTH H BHEITAMX (akTopoB (Hanpumep, Temneparypa, Haiuuue COs,

YPOBEHb OKHCIHTENBHOTO CTpecca). é
; 5
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Kax HIMCHEHHE yenoBui - OKpYXalonier  cpeg Bitiser

¢ : HOCT  TIEpepACTNENEEHHA HEprid H - MeTabonuveckye .
apPerTH B OTBET MCXaHHIM  BlaHMojesicry
{‘HHTG?C? Bxno4HTE Hy "'ﬂm,

PMEHTATHBHBIC PEryTATOpEI H afanTaitmonsme i
¥ H

doracHcTeMaMH. e

7 OGBSCHATE MEXaHW3MBI  (DH3HONOIHYECKOH H  MOJeKynspHo#

aZlANTAUMH PAacTeHHH K pasTHYHBIM CTPECCOBLIM (haxTopaM, TAKHM KaK 3acyxa,

"7 BhICOKas WM HM3KAK TEMIEPATYPa, CONEBOI H OKHCIHTEIBHEIH cTpecc. Brmowrre
B OTBET PONb TCHOB, CATHANBHBIX [yTCH, aKTHBHBIX MONEKYX H CTPYKTYpHbIX
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8.  Tlomcuuraiite, CKONBKO DHEPrHM HAKAIUIMBAETCH B BHIC ATP npn
OKHCICHMH | Monekynsl TIIOKO3bl B IPONECCe KACTOTHOrO MbIXaHWA, ecnu
M3BECTHO, YTO DHEPruf TPCTHEH c0xHONOHPHOH (pochaTHOR CBAH ATP
posusercs 41,87 k/x/ monb.

IpPv7 ¥ - 1597, 06

- Y — : 7 ? /
37 -4772=7339 & %/ﬂ/

pu t = 20 °C, ecn

9.  Yemy PaBHO OCMOTHHECKOC JABICHHE KICTKH II
NaCl umeer

M3BECTHO, 4YTO M3O0TOHMYCCKHMH MJid NaHHOH KJIETKH pacTeOp
koHueHTpauue 0,3 M?

0 ar2 291201 7% 17 ;25"

10. Knerka HaXOAKTCS B COCTOSHHHM MOJHOTO 3aBAJAHNUA, OCMOTHYECKOE
,uan.g?we KJICTOYHOrO COKa paBHO 6 aT™M. Yemy paBHa COCylllas CHIIa knerku?
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Ounblii TYP AKMYJUITHHCKOH OTHMITHANB o Gy
Onory
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3a/iaHHA 0UHOI0 Typa

FEHETHKA U 3BOJIOLMS

M 3aIaHHSA OYHOIO rypa. OTBETBl Ha 3a1aHHA OYHOTO Typa Hegh
€00xomny
M

Gramxax C 3a1aHHEM.
xonuecTso Ga/IoB, KOTOPOe MOXHO Habparts — 56

[Tepen Ba
n‘pOHHCaTB Ha
MagcHMaTBHOC
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3aganue 1 (31 Gaw1). PACCMOTDHTE DHCYHOK, HiL1ioCTpu
pacie]0Banne NpH3HAKA «ecTphle JHCTBS» Y PACTEHHH HOYHas Ep;’}’mumﬁ
[pencrapieds TPH papHaHTa JHCTHEB: seenbiil (a), mectpsii (b) "casnua.
(c). Tpu cepHH KCIIEPHMEHTOB TMOKa3LIBAIOT PE3YNLTATHL ckpeiy Beanit
Tpex THHOB POAHTENBCKHX ocobeii. AHAIM3HPYH HPeACTABIEHHbIC ﬂ';'::i;ii&
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BLINOAHHTE 3a/1aHHNA;
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P Kakoi -;,THH HYKNEHHOBOW KHCIOTHI ONpeAesieT
npu3Haka? VYkakuTe JIOKANH3aUHIo 3TOH HYKICHHOB

KIIETKE
A MO Ecmanuaﬂm TIPH 3TOM nabmogaerca?
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2. YK2XHTE OCHOBHbIE OTJIWYHA JaHHOTO THIIA HYKIEHHOBOH KMCHOTHI
oT AnepHo# (resomuoii) JTHK?

3. Yxaxure ocobennoctu nabmoiaeMoro THNA HAC/EIOBaHAS 7
J@Q@WW KO g Fiteing fon
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4. Kaxue xieTouHbie NPOLECCH KOHTPOJNHPYET JlaHHaA HYKJICHHOBAA
kucaora? Iloyemy BosHukaer mecTposiMcTHOCTHE? BodMmoxkHa nH nosmas
NOTEPS 3E/IEHbIX YIACTKOB NHcTa? 7
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5. OnUmKTE BO3MOKHBIA MEXAHWIM BO3HHKHOBEHMS [AHHOIO THIA
HYKIEHHOBOH KHCIAOTHl B pacTEHHSX COIJIACHO COBPEMEHHOH TeopHM
spomomu? [loweMy uWMEHHO 3TOT THI  HACHEJOBAHMA  HOCHT
HCKIIYHTENILHO MaTEPHUHCKHI XapakTep”
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6. MoxeT M NecTPONUCTHOCTE MEPeaBaThes OT OTHA MOTOMCTBY?
Ecnu na, To kakuM obpazom? Eciu HeT, HoueMy Takoe HeBO3MOKHO?




3ananme 2 (B 6annop). V Gaxrepuii cunTe’ aprunuHa OpPoXonsT B
HeCKOABLKO 3TAROB ¢ ﬂﬁpﬂ‘lﬂBBHHl‘M HPOMEKYTOTHLIX NPpOUYKTOR, KOTODLIE
ABMAIOICH CYDCIPATAME JUIS CALAYIOINCI 0 HHOXHMHYECKOTD ITANA. Yerripe
HCIABMCHMO  TIOJIYYEHHBIX  APIHHHHIARACHMLIK  MYTaHT2  BLIILIRAT
RAPYUIEHHE OTHOTO W3 HTRIOB OHOXHMAYECKOTO MYTH CHHTEe:a APrHHWAA B
KaeTKe. ITH MYTAHTHI Oniam o6o3nadvennt kak argE, argG, argH w argl,
KnaevouHbie CYCHEHIMM MYTauTOB ObLTM BhICeHHAI UITPHXAMH HA HAHIKY ¢
arapHIoOBAHHOH 1JII0K030-C0IEROH (MHHHMANTLHOH) cpesoii ¢ RoBanieHuew
{lfpﬂﬂ“‘lfﬂﬂﬁﬂ! K0JIH4YeCcTRA EpI'HHHHH, ANCTATOYHOTO AN obecnevenns
caaboro pocta KACTOK arg-mytautos. LITpuxy pacmofiokensl Wa cpeae B
BHAE YeThIPeXYIOJIbHHKA Takum ofipazom, 4robnl OHH He CONMPHKACAIHCH
Apyr ¢ ApyroM. Ha nexoTopbix Konuax mrpsxoB ormeuen obu.isubidl pocr
{3a4epHeH HAa PHCYHKe).

O0nacHNTEe NpHpony oGHABLROTO POCTa KJIETOK. 3auem HeoOxoaAmo
no6aBNAThE OrPAaHHYEHHOE KOIHYeCTBO APrHHHHA B NMATaTelbHYI0 cpeny? B
KAKOM TMOpHjiKe B MNVIH 0OMHOCHHTE3a ApPrHHHAA  PacnojdOXKeHBI
IMIHMATHYECKHE ITankbi, 6.10kuposanubie Myraunamen argE, argG, argH u

argl?

f}m-c’/mﬁ ‘
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3aganne 3 (17 Ganon). B koanpytwoueil qacTi reaa CRRS peunenropa
SeMOKHHOB ONHCAHBI JB¢ MYTAIIHH, npusofflMe K JedexTy peuenropa
CRRS: neienus 32 mE. (CRRS5del32) u 3aMeHA OHOr0 HYK/IEOTHAA B
nosnoxenun 303 (CRR5m303), woropas NPUBOAHT K BOIBHKHOBEHHIO CTOH-
KOOHA M HADYILICHHIO CHHTe3a DeJKa. Tomosurotsl CRR5del32/CRR5del32 u
CRRSm303/CRRSm303, & TaloKe TeTEpO3UrOTHI NO ODCHM MYTAURAM B
TPAHCTIOIOAKERHN YCTOHIHBEI K BHY-1 sudexnuu, TAK KaK BAPYC He MOXKeT
HCTOb30BATH 1eeKTHLIA pelenTop CRRS5 /19 NPOHHKHOBERUA B K/IeTKY. B
Tabanle DNoKa3aHbi Pe3YJbTAThE HieHTHQUKANKM  PACCMATPHBAEMbIX
MyTaluHi nociae MIP-aMiudHKAUMH C OCTEAYIOUIHM PecTPHKIHOHHBIM
ananHiomM npoaykros pectpaxrasol Hincll (8 cayyae MyTauuu CRR5m303
caiit Hincll wcve3aer) B Tpyiiie PHCKA N0 3aPaXEHHI0 BUY-1. Ilpajimeps
(gaankupyoT GparMeHT rexa CRRS, B KOTOpOM BO3HMKAlOT 0ofe MyTaumnu.
Pasmep IIIIP-npoayxra cocrapisier 620 nu., a ¢ aeaenped — 588 nLH.
YeTaHOBHTE TEHOTHIILI H3YYEHHBIX JIoJeH H onpeaenuTe, KTO H3 HHX MOXKET
6biTh yeroiiuwe k BUY-1 undexnnu.

Homep | 1 | 2 | 3 | 4| 5] 6] 7 8]9¢]10 11
ofpasua |

Anuunm | 620 620 620 | 620 | 620

¢par- S88 | SBR | 588 | 588

MeH

nu’;‘_’“ 419 419 419 419
NAPD 387 387 | 387 387 | 387

(n.g)" 201 | 201 | 201 | 201 | 201 | 201 | 201 | 20!
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