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UHcmpykuyusi no pabome ¢ mpeHaxxeépom

1. Y4yebHbIlU mpeHaxxep cooepxxum 3adaHusi ghopmama
goripoca A 22 VA no buornoauu.

2. Kaxxooe 3a0aHue umeem 4 sapuaHma omeema. HyxxHo
8blbpamb OOUH rpasusibHbIU, Haxae rpu 3Mmom Ha KPY>KOK
psioom ¢ 8bIbpaHHbIM 8apuaHmMom omeema.

3. Ecriu omeem ripasuribHbIU, NMOS8UMCS «I/THOCY.

4. Ecnu omeem Heg8epHbIU, MoA8UMCA « MUHYC».

5. [Nepexo0 K criedyrowemy 3adaHuro ocyuwecmersiemcs ro

- KHOIKe 8HU3Y.



M3yuuTe rpadpuk 3aBUCMMOCTH CKOPOCTHU

| XMUMHYeCcKUX peakii B )XUBOM OpPTraHU3Me OT
TeMIIepaTypslI (10 OCH X OTI0)KEeHA TeMIIepaTypa
opraru3ama (B °C), a 110 0CH y — OTHOCHTE/IbHAS
CKOPOCTb XUMHUY€ECKOM peaKkuuu (B yciI. ex.)).

Kakoe 13 npuBeseHHBIX HW)KE ONTUCAHUM
HanboJsiee TOYHO XapaKTepu3yeT JaHHYIO " oy W oa B e X
3aBUCUMOCTD B YKa3aHHOM JMalla30He

TemnepaTyp? CKOpOCTb XUMHUYECKOU PeaKluU B

YKMUBOM OPTaHU3MeE C IOBBILIEHWEM TeMIIePATYPHI:

@ PE3KO CHUKAETCSA, JOCTUTasd CBOET0 MUHUMAJIBHOTO 3HAYEHHUSA, TTIOCIIE YETO
PE3KO PACTET

@ MEIJICHHO PACTET HA BCEM IPOTHKECHUU

(7
@ MCIJICHHO PACTCT, JOCTUI'adA CBOCTO MAKCHUMAJIBHOI'O 3HAYCHUA, ITIOCJIC YCTI'O

\ CHHMNKACTC

0000

- @ [KOJIC6JICTC$I B nHTEpBaJi€ 12—30 yCIIOBHBIX €IMHMII




MN3yuunTe rpadpuK 3aBUCUMOCTH
PabOTOCTIOCOOHOCTH YeTI0BeKa OT
TeMIIepaTypPhl OKPYIKatolei cpeapl (1o
OCH X OT/IO)KEHA TeMIlepaTypa Bo3ayxa (B
°C), a 110 OCH Y — OTHOCHUTETbHAS

paboTocmocobHocTh (B %)). Kakoe u3 N
IIpe/IIOYKEHHBIX OMTMCAaHUM Hanbosiee '
TOYHO OTPAXKAET JAHHYIO 3aBUCUMOCTh?
PaboTocrnocoOHOCTH YesI0BeKa C 3 25 27 31 33
MIOBBIIIIEHUEM TEMIIEPATYPHI:
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@ CHayaja HE U3MEHSETCS, a IIOTOM PE3KO CHUXKAETCS
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@ IIJJABHO PAcTET Ha MPOTSHKEHUU BCEro rpaduka

A\ (7

@ CHa4daJia I1JIaBHO paCTéT, d IIOTOM TaKKC CHUKACTCA

- @ [pGBKO CHIDKAETCS Ha MPOTSHKEHUH BCETO rpaduka
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MN3yuunTe rpadpuK 3aBUCUMOCTH
BbIPAOOTKY pepMeHTa JIAKTO3bI y TI0Aen

OT BO3pacTa (1o OCH X OT/IOXKEH BO3PaCT -

100
(rozpr), a o ocH y — BEIpabOTKa o\

epMeHTa opranuamom (B %)). Kakoe u3z | «| |\
p p
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NpeIIOKeHHbBIX ONTMCAHWM Hanbonee

TOYHO OTPAXXa€T JdHHYIO 3aBUCHMOCTD?
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BeipaboTka pepmeHTa TaKTO3BI Y JIFOIEH C
BO3PaCTOM:

pe
@ CHayaJla He3HAYUTEIBbHO PACTET, 3aTEM PE3KO CHUKAETCSI, TTOCIIE YETO

\JLJIaBHO
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@ PE3KO CHMXKACTCs C YBCIIMYCHUECM BO3PacCTa

A\ (7

@ CHa4aJla HC UBMCHJICTCs, 3aTCM PC3KO CHUIKACTC, ITOCJIC YCTO CHUIKCHUC
tCTﬂHOBIfITCﬁ IIJIaBHBIM

- @ [HHaBHO CHI)KAETCA C YBEJIIMYEHUEM BO3pacTa
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N3yunTe rpad K 3aBUCUMOCTH pOCTa
HaCEeKOMOTO OT BpeMeHH (I10 0CH X

OT/IOXKEeHO BpeMs ([HHU), a TT0 OCH Y —

Bspocaoe
HacCeKoMoe

/

IIMHa Hacekomoro (B cm)). Kakoe us

TpeII0KEeHHBIX ONTMCAHUH Hanbosiee 3.01— Crotms s y

TOYHO OTPAXXa€T IIpoLecc poCTa e i/

HaCeKOMOTO B MHTEpBaJie OT 6 110 14 AHA? | . /

246810 14 18 22 26 30 34

B aToT nepuon Hacekomoe:

((
@ PacTET CKauKOOOpa3HO, MEPUOIbI TTIOKOSI CMEHSIIOTCSI PE3KUM POCTOM
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@ CHa4aJja paCTéT, d IIOTOM €TO POCT IMPCKPAIIACTCA

A\ (7

@ pacTET OUYE€HBb OBICTPO HA MPOTSIKEHUHU BCETO BPEMEHHU
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- @ [He PacTET
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M3yuuTe rpad vk 3aBUCUMOCTH CKOPOCTHU 30 f
XUMHUYECKOU PeaKIUU B YKUBOM

OpraHu3Me OT TeMITepaTypsl (110 ocH X
OT/IO)KeHa TeMrepaTypa opranusma (B °C), a o
OCH Y — OTHOCHTE/TbHAsI CKOPOCTh XUMHUY€CKOU
peakimu (B yci. en.)). Kakoe us
HIDKETIPUBEIEHHBIX OMMMCAaHUI Hanboiee TOYHO
XapaKTepHU3yeT JaHHYIO 3aBUCHMOCTD B
yKa3aHHOM /IMaTla30He TeMIepaTyp?
CKOpPOCTh XUMUYECKOM PEaKIMHU B YKUBOM
OpraHu3Me C MTOBbIIIIEHHEM TEMITEPATYPHI:

31 33 35 37 39 41 43 45 x

¢—
@ PE3KO CHMKACTCA, JOCTHUT'ad CBOCTO MUHUMAJIBHOI'O 3HAYCHU:, IIOCJIC YCTO

PE3KO PACTET

@ MEJIJIEHHO PACTET ]]
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@ MCIJICHHO PACTCT, JOCTUI'adA CBOCTO MAKCHUMAJIBHOI'O 3HAYCHUA, ITIOCJIC YCTI'O

kLl'IJIaBHO Ha9MHACT CITYCKAaTbCs

- @ [HHaBHO KOJIEOJIETCSI OKOJIO CPEAHUX 3HAYEHUI




M3yuuTe rpad vk 3aBUCUMOCTH CKOPOCTHU 30 f
XUMHUYECKOU PeaKIUU B YKUBOM

OpraHu3Me OT TeMITepaTypsl (110 ocH X
OT/IO)KeHa TeMrepaTypa opranusma (B °C), a o
OCH Y — OTHOCHTE/TbHAsI CKOPOCTh XUMHUY€CKOU
peakimu (B yci. en.)). Kakoe us
HIDKETIPUBEIEHHBIX OMMMCAaHUI Hanboiee TOYHO
XapaKTepHU3yeT JaHHYIO 3aBUCHMOCTD B
yKa3aHHOM /IMaTla30He TeMIepaTyp?
CKOpPOCTh XUMUYECKOM PEaKIMHU B YKUBOM
OpraHu3Me C MTOBbIIIIEHHEM TEMITEPATYPHI:

31 33 35 37 39 41 43 45 x

¢—
@ PE3KO CHMKACTCA, JOCTHUT'ad CBOCTO MUHUMAJIBHOI'O 3HAYCHU:, IIOCJIC YCTO

PE3KO PACTET

@ MEJIJIEHHO PACTET ]]
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@ MCIJICHHO PACTCT, JOCTUI'adA CBOCTO MAKCHUMAJIBHOI'O 3HAYCHUA, ITIOCJIC YCTI'O

kLl'IJIaBHO Ha9MHACT CITYCKAaTbCs

- @ [HHaBHO KOJIEOJIETCSI OKOJIO CPEAHUX 3HAYEHUI




M3yuunTe rpad K 3aBUCUMOCTHU »
e

paboTOCIIOCOOHOCTH Ye/TI0BEKa OT
TEeMITePATYPbl OKPY>KAIOIIHUI CPe/Ibl.
(ITo ocu x OT/I0)KE€HA TEMIIepaTypa
BO3/yXa, a [10 OCH Y — OTHOCUTE/IbHAS
paboTocioco6HOCTh.) Yemy Oyaer

PaBHA OTHOCUTE/TbHAs
paboTOCTIOCOOHOCTD YeT0BEKa, eC/TU

TeMIiepaTypa Bo3ayxa OyzaeT
cocTaBasaThb 27°C?
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V 2KTMBHOCTB chepMeHTa

Ha pucyHke nmokasaH rpaduk
3aBUCHMOCTH aKTUBHOCTH pepMeHTa -

amuiiassl caoHbl (V) oT r i
Temmeparypsl. [Ipu kakoi
TeMIlepaType aKTUBHOCTh pepMeHTa 4 I
MaKCHUMaJbHa"? oy
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Ha rpaduike mokasaHa 3aBUCMMOCTD YHCIIA |
c/ydaeB Kapueca 3y0OB OT CpeZiHero

| KonmyecTBa caxapa, noTpebsieMoro Ha
ZyLIly HaCce/IeHUs B Pa3HBIX CTPAHaX.

cno 3y50B, NOBPEXAEHHLIX

Kakoe u3 yTBepxaeHuti Oyzer
COOTBETCTBOBATh JAHHBIM, IPUBEAEHHBIM
Ha rpaduke?

Cpearee un
KAPUECOM . Ha YENOBEKA B PasHbix CTpaKax

1
0 60 80 100 120 140

Cpeavee anavenne notpelbnenns caxapa
(B rpaMmpax Ha “enosexa B 4eHb)

Kaxaan cTpaHa Ha rpadmke npeacTasneHa TOUKOoN.

y
q4aCTOTa BCTPCHACMOCTH KaprucCa HC 3aBUCHUT OT KOJIMYCCTBA

MOTPEOIIIEMOTrO caxapa
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B IMBUJIM30BAHHBIX CTPAHAX KAPHUCC BCTPCHACTCA PCIKC

A\ (7

yeM OO0JIbIle MOTPEOIsAEeTCA B CTPaHE caxapa, TEM Jallle B Hel
| BCTpeyaeTcst Kapuec

- @ [HOTpe6neHHe caxapa B MUPE€ MOCTOSIHHO PacTeT
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| syuuTe rpaduK, OTparkaroiuii
npezesbl BBIHOCIMBOCTU
pPaCTeHU OT UHTeHCUBHOCTU

eV CTBUSI HA HUX
TeMIIepaTypHOro paKTopa.
YKaxuTe, B KAKUX IMpejesiax

paCTEHI/IH 6Y'ZLYT qYBCTBOBaTI) o ‘__'__ﬁ_—‘.non -'uhocﬁu.ocvaonér.uuam.
CTPECC onTuMyMm cTPECC
ceOst Hanboiee KOMQPOPTHO. “ SO
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| U3yunTe rpaduk, oTpaXkamluii poCcT NOMy/IsALUy UHPY30pHUH

TydenbKU B akBapuyMe. B TedeHre Kakux CyTOK HaOTIOmaeTcst
| MUHUMATBHBIU POCT YUCTI€HHOCTH YXUBOTHBIX ¢

finoTHACTE NOAYARUNK

POCT NONYNKUNUN UHOYSOPUU TYDEJIBKMW

1

[ i
2 3

)

Bpems, oyIku

Kpugas pocta nonynauymn nidysopun TyGenukv 8 akgapuyme
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IIEPBBIE CYTKHU
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BTOPBIC CYTKH

S\

C.

e,

@
@

/7

\S

TPETbU CYTKHU
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YETBEPTHIE CYTKH
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Asyunte rpadhuk 3aBUCHMOCTH CKOPOCTH (DOTOCHHTE3a OT KOHLEHTDPAUXH YIJIEKHCIOro
|rasa. (Ilo ocu x oOmIOXEHA KOHUEHMPAYUA YeNeKuCa020 2a3a, @ O OCU Y — OMHOCU-

" menvhasa ckopocmb omocurmesa.) Yemy Oyzer paBHAa OTHOCHTENbHASA CKOPOCTb (HOTOCHH-

Te3a, ecIM KOHIEHTPAIMA VIIeKHCIOro ra3a B Boafyxe Temnuubl Oyaer cocrasaars 0,03%?
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Uzyaute rpaduk, oTpaxaromui poct HacekoMoro. (ITo ocu x omaoxcena npodonxumens:
HOCMb pa3eumus HACEKOMO20, @ N0 oCu Yy — OiuHa mena Hacexomozo.) Onpeaenure AeHb

_ B Da3BUTHH HACEKOMOTIo, JJI KOTOPOro XapaKTepHa JUHBbKA, eCId HEM(pa — JHYNHOIHAA
craaua?

Naaaa, cm "
a5t Maro
4,0
3,5 5-ro Boapacra
3,0F Humbrni: 4-ro BO3pacTa
2,5 3-ro Bospacra
,2’0 " 2-ro BO3pacTa
1,5 BO3pacTa
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Hayunte rpaduk, orpaskamoliui pocT HacekoMoro. (IIo ocu x omaoxeno epems, a no
ocu y — Oauna Hacexomozo.) OnpefenuTe YUCIO JHHEK HACEKOMOro, eClid HUMpa — JH-
| YHHOYHAA cragus’?

Hauua, cm "
45F maro
4,0+
3,5 5-ro Bo3pacTa
3,0 Humdbsr: 4-ro Bo3pacra
2,51 3-ro BO3pacra
2,0 2-ro BOo3pacra
1,5 BoapacTa
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Mayuure rpaduk B3aBHCHMOCTU 3a0bIBaHHA HH(POpPMANWMH OT BPEMEHH ee IOJy4YeHHd.

(ITo ocu X OmMAOXEHO 8peMA 8 4acax, @ Nno OCu Yy — OMHOCumenbHoe 3abbisanue 6 % ).
_ Yepes CKOMLKO YACOB YeJOBeK OyaeT MOMHUTH TonbKO 30% yciblmaHHOro paHee coobmie-
HusA?
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Usyuure rpaduK 3aBUCHMOCTH BO3DPACTHOIO CHHXKEHHS (epMeHTa JAaKTO3bl Y JIOJeH.
(IIo ocu x omaoxen sospacm (200v), @ no ocu y — 6bipabOMKA (PepMeHma opzarHu3MoM
(B %).) OnpemenuTe, B KakOoM BO3pacTe y 4ejOBeKa BHIPAGOTKA ()ePMEHTa COKpATHTCA

Ha 50%.
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BripadoTka epmMeHnTa
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HayuuTte rpadMK 34BHCHMOCTH HCOOJH30BAHHA OPraHM3MOM 4YeJOBeKA JHEPrHH JKHUpa OT ,I

IPOJOMKUTEILHOCTH pu3HyecKuit Harpysku. (ITo ocu x omaoxera npodoAHCUMELLHOCTY
_ (pu3uveckoll HAzpY3KU 6 MUHYMAX, @ NO OCU Y — % ucnonb3o8arus xwupa om Opyzux uc-
" mowHukoé snepzuu 8 kKaemke.) Ha Kaxoit MHHyTe NIpPOIEHT WMCIIOJb30BAHMSA YKHpa B 3a-

BHCUMOCTH OT ADYTMX MCTOYHHKOB 5Hepruu Oymer cocraBiatb 60% ?
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N3yuuTte rpadpuK 3aBUCUMOCTH

VMHTEeHCUBHOCTU OOMEHaA BeIleCTB OT
| BeTMYrHbBI 6eTOBOU TMCTAHIINU, B KOTOPOU

y4acTByeT jierkoatieT. (I1o ocu x omuodcena

20 1

15 ¢+
OIUHA OUCAHYUU, A NO OCU ) —

uHmencusHocms oomena seujecms) Kaxoe us
HYDKEIIPUBEJEHHBIX OITMCAHUU KPUBOU
HanboJiee TOYHO ONMMCHIBAET JAHHYIO
3aBUCUMOCTDB?

10 1

HaTencusHocTh 06Mena semects, kBT

100 200 400 10002000 4000 10000 40000
Berosad AHCTaHUMA HA CODeBHOBAHHAX, M

p
3HAYCHUSI KPUBOM OYEHBb PE3KO CHUKAIOTCS, JOCTUTAST CBOETO
MHHHUMAIBLHOTO 3HAUYECHHUS, MIOCJIE YETO TAKKE PE3KO paCTyT BBEPX

3HaueHUs KpHBOﬁ Ha BCCM IIPOTAKCHHUU IIJIABHO CHUIKAKOTCS, 1OCTUIAA

\MHUHUMAJILHBIX ITI0KAa3aTEJIEN

©@ ©@ O

t3HEl‘ICHI/I$I, ITOCJIC YCI'0 TAKIKC PC3KO CHMIKAIOTCA
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3HAYCHUSI KPUBOM OYEHBb PE3KO PACTYT, IOCTUTAA CBOETO MAKCUMAIBHOTO J
N

OCTAarOTCA HCU3MCHHBIMU l

@ [3HaquH;1 KPUBOM OYEHB PE3KO CHUKAKOTCS, ITOCIIE YETO




N3yuure rpadpuk, B KOTOpOM
MOKa3aHa BeJTMYMHA OTITUMAaIbHOU

Harpy3Ku JJis ABYIJIABOU U
TPeXI/IaBOW MBI rieva. [ —

I BYyT/IaBas MbIIQ, II — TpexrnaBas
MbIta. ['(paduK mokKaswIBaeT, YTo
OIITUMAJ/IbHbIE€ HAaTPY3KHU JJIS:
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Kak OyzeT BoIT/IsSIZIeTh TPadp UK, OTPAXKAKOIINH C/IeAYIOIIYI0 3aBUCHUMOCTb: UKPA
JIOCOCS XOPOIIIO Pa3BUBAETCS B IMalMa30He TeMIIEPATYP OT 52 10 25°




,Z[I/Ial"paMMa OTpaAXKaeT UCCj1eJ0BAHHWE BJIMSAHUA dHTUHHUKOTHUHOBOTO IVIACThIPA

Ha I'pyIiny U3 100 KypHUu/abIIUKOB. I/ICCJIe,Zl,OBaHI/IH IMpOBOANIMCH B TPH JTAallA. Bo
CKOJIBKO pa3 COKpPATHU/JIOCh YN CJIO KYPHUJ/IBITUKOB Ha 3 dTalle BKCHepI/IMeHTa?

mPaal
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B 4 paza
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Ha rpaduke nokazausl ot |2, | Troraye, rPUGL, Hu e
HOTpe6]IeHI/IH ITUIITH 2 2 - YePBW, MOSLTIOCKM, YEHUCTOHOTHe
FETQPOTPO(])HI)IMI/I A 08 | 3 - HazemMHble NO3BOHOUHbIE KUBOTHbIE
OpraHM3MaMH B 9KOCHCTeMe. | |
Kak 3aBUCHUT 3Ta K0S OT A 1
pPa3MepOB OPraHU3MOB? 5 os |

H 2

noo02 | .

100 1% 10° 10* 100 10°
pasMepbi OpraHMsmMoB B MKM
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YeM MeHbIIIe pa3Mephl, TEM MEHBIIIE TOTPEOICHNUE
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Yewm OoJibIie pa3Mepsl, TEM OOJIbIITE NOTPEOICHUE
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Pa3Mepsbl 1 mOTpeOIeHUE HE CBSI3aHbI APYT C APYTroM
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Ha rpaduke nmokazaHa akTUBHOCTh pepMeHTA KaTajia3bl y MYEJT B TEUEHHE To/ia.

Ha kakoe Bpems rozga mpuxoauTcsi MAaKCUMYM aKTUBHOCTH pepMeHTa?

aKTUBHOCTDL
depmeHTa
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Ha pucyHke nipeacraBieH rpadpuk
3aBUCHUMOCTH YHMCIEHHOCTHU MOIEBBIX

MbIlIefl OT BpeMeHU YeM 0O0bsICHAETCS
TAaKOW BUJ, KDUBOWM ¢

YncneHHoCTL
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Huzkol 4nMCcIeHHOCThIO XUIITHUKOB
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[ 1o0anbHBIM ITOTEIJIEHUEM
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BrICOKOM BJIaKHOCTBIO B IIOJIE
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OrpaHM4€HHOCTHIO CPEJBI OOUTAHUS
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Ha pucyHke nipeacraBieH rpadpuk
3aBUCHUMOCTH YHCJIEHHOCTU OaKTepHii B
Koj10e OT BpeMeHH, B TedeHHe KOTOPOTO

YNCneHHOCTb

--------------------------

-l

MX BbIpAlllMBa/Id. YTO NPpOU30LLIO B
MOMEHT BpeMeHH, 0003Ha4YeHHbIH Bpem;

CTPEJIKOU ?

7

Pe3ko ynana remneparypa
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3aKOHUYMJIMCh MUTATEIbHBIC BCIICCTBA B CPCIAC
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Konby nepeBepHynu
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B kosi0y no6aBuin caxap
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| Kakoii imdpoit 0603HaueH NpSIMOYTONbHUK, B KOTOPBII C/IefyeT BIUCATh CJI0BO

«OnTumym»?

Crenens GnaronpHATHOCTH QKTOPOB

I0HA

JoHa HOPMATLHOR
A HEAITENBHOCTH

yi HETCHHMA
MIHETCHHA

J0HA

HurencusHocTs hakropa
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