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Ksoi MMp no[pa3penoT Ha TpM AoMeHa: 6axTepM, apxeM 3yKapMoT. B 

MyHunanbHbi Tan no 6MonorMM 
Donor»a. 1 1  nacc. OrpaHMeHe no BpeMeHu 120 MMHVT 



TACK (50) 

• Asgardarchaeia (3) 

Lokiarchaeia 

Odinarchaeia 

Thorarchaeia (91) 
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33a peuueHe 3agaw 1 6ann 



COCTOHMe A COCTOHMe E 

0 

0 

0 

0 

B coCToHM A\ pocparupncepH noKanM3oBaH npeMMyuieCTBeHHO BO BHeLIHeM cnOe MeM6paHbI. 

B coCTOHM A\ pocbarupnTaHonaMMH noKanM3OBaH npeMMyLIeCTBeHHO BO BHeLHeM cnOe 

MeM6paHbI. 

[lepex0[ M3 COCTOHM9 A B COCTOHe D - Hepro3aTpaTHB npouecc, Tax Kax Tpe6yeT aKTMBauM 

Mera6onecKoro nyTM cMHTe3a nMnMpoB de novo. 

lepexo[ M3 COCTOHM9 A B COCTOHMe b ocyuecrBneTc9 3a ceT aKTMBau,MM KanbL4MM-3aBMCMMoro 

pepMeTa cKpaM6na3bl. 

3a peuueHe 3apa9w 1 6ann 



repecHan nerKa [ # 1 9 o s 3 o ]  

(_) snerc MapobaroM 

() naHHaa KneTKa He cnoco6Ha K peneHMo 

0 reMon03T"14eCl<"1M npegwecTBeHH"1KOM gaHHOltl KneTKL-1 SlBJlSleTCSl MeraKapL-10U,"1T 

o OTHOC"1TCSl I( arpaHynou,L-1TapHblM ne1t1KOU,L-1TaM 

3a peueHe 3aga9w 1 6ann 



[ # 1 9 0 5 3 2 ]  

0 

0 

0 

0 

2 

OCHOBHbIM baKTODOM, yTHeTaOLMM pyHKLMOHanbHJO aKTMBHOCTb KneTOK 3, 9BneTc CTporeH. 

3a peueHe 3apa9w 1 6ann 



Kpacwrenb 1 #1190535 1  

OpceuH - xMMMecKM Kpacrenb, nonyMBLLM uMpoKoe pacnpocTpaHeHMe B 

rMcTonorMM 3a ceT cBoMx cBoicTB. B aMcno cpepe OH o6pa3yeT BO[ODO[Hble CB93M C 

oTpMLaTenbHO 3apKeHHbIMM 6OKOBbIM LIe1MM 6enKa 9naCTMHa, COCTaB/190LL,MM 

OCHOBy lCTMeCKX BOIOKOH, TO IIDMBO[MT K MX OKpaLlMBaHMO B 9pK0-KOpHeBB 

uIBeT. /MeHHO n1OTOMy OpCeMH IIpMMeH9OT A19 OKpacKM rMCTOnorMecKoro cpe3a: 

HO 

OH 

H 
N 

0 

OH 

() neroHoro crona 

(_) nneeso aprep 

() sepxHe/we nono seH 

() cocynoB MMKpouMpKyTOpHoro pycna 

3a peueHe 3aga9» 1 6anr 



He Bc~ rax npocTo #1190537 

1On1OKeHMS 

[lceBgaHToBa9 Te0pM9 

BaHTOBa Te0pM 



0 

0 

[lo BaHToBOM TeopM uBeTOnOKe - BM[OM3MeHeHHa OCb CTpO6Mna; TbIMHKa - rOMOn1Or 

Meracnopopnna, a nnoponMCTMK - MMKpocnopopMnna. 

0 

3a peueHe 3aga9» 1 6ann 

Opex #1190538 

0 dcTaua 

0 MMH,[an1b 

0 rpewxa 

0 KeLlbO 

3a peueHe 3aga 1 6ann 



He nponycars! ] # 1 1 9 0 5 4 0 ]  

0 

0 

0 

0 

Ho[epMa -9TO HapyKH cno ueHTpaTbHOrO LMnMH[pa, oT[en0Li cTeny OT BHeLIHMX cnO~B 

opTeKca. 

33a peureHMe 3apa9 1 6ann 



05.11.2025, 10:49 

Hapo yronuaTbc! 

OnMnMa[1a OHnaMH 

[ # 1 1 9 0 s 4 2 ]  

xapaxrepHb pn popa popa Aristolochia (KpKa30H), 

E -  Helianthus ([lonConHeHM), 

B -  Ricinus (KneuleBMHa), 

f -  Saponaria (MnHHKa). 

$ € 

¢ 
r. B. E. A. 

0 Helianthus-Tur 

0 Saponaria-Tr 

0 Aristolochia-Tun 

0 Ricinus-Tr 

3a peueHe 3agauw 1 6ann 



Top sogopocn 1 #1190544 1  

0 O6pa3eu A 

0 O6pa3eu 5 

0 O6pa3eu B 

0 O6pa3u A B 

3a peueHe 3aga9 1 6ann 



Tave pa3Hbie epB 1 #1190545 1  

Ha KaprMHKe nepen BaMM M3O6paKeHbl TpM IIpMHLIMaJTbHbIX InaHa OpraHM3aLi 

Tena TpexCnoHBIX KMBOTHbIX. BB6epre npaBunbHoe con1ocTaBneHMe n1aHOB 

0praH3aLM (A-B) M TpyIII KMBOTHDIX, Z1 KOTOpbIX OHM XapaKTepHbI. 

A 

5 

facrpopepMwc 

B 

Me3eHTepMM 

LlenoM 

flapeHxMa Tena 

Me30pepManbHbIe 

CTpyKTypl 

(Han1pMep, MBILL4BI) 

flepBMHan nonoCTb 

Tena 

("ncespouens") 

flaperanHoIM 

nIepTOHMyM 

Me3opepManbHore 

CTpyKTypbl 
(HanpMep, MbIuubl) 

LlenoM 

BcuepanbHs 

nIepTOHyM 

facrpopepMc 

() A-Konbarbie epBw; D -  Tlnocue epB; B - Kpyrnie epBM 

() A-Tlnocawe epew; D -  Kpyrnie epB; B - Konarie epBM 

() A-TlnocMe eps; 5-Kon9are eps; B - Kpyrnie epBM 

() A-Kpyrnie epBw; D -Tlnocwe epBw; B - Konarsie epBM 

3a peueHe 3aga9u 1 6ann 



KM3Hb y ~pH»IX KypMTbLIMKOB #1190547 

ppo 
6aKTepio­ 

uMTa 

I 0,001 MM 

XeMO­ 

KpOBeHOCHBIe 
Kannn9pbl 

0 Jll'141'1H04Hble CTaA1'11'1 B€CTl'1M€HTl'1<pep He 1'1M€IOT n1-1w.eBapl'1T€1lbHOIII Cl'1CT€Mbl 

() 6aKTepM-CMM6MOHT6I BeCTMMeHTMpep 9Bn10TC9 bOTOCMHTeTMKaMM 

0 1<a1< l'1 All!'! Bcex l<Ollb4aTblX 4€pBelll, All!'! B€CTl'1M€HTl'1<pep xapal<TepHa He3aM1<HyTaSl 1<p0B€HOCHaSl Cl'1CTeMa 

() BecrMMeHrMbepI 06MTaoT B a9po6HIX yCn10BM9X 

3a peueHe 3aga» 1 6ann 



#1190549 

() nyosua aoprl 

( enyAo9e 

(_) aprepan»er oyc 

( npencepne 

3a peueHe 3agaw 1 6ann 



1 #1190550 1  

e 

0 

0 

0 

0 eBponeicKan xMepa 

3a peueHe 3agauw 1 6ann 



[pmxaHe rMu #1190551 

Ha pCyHKe noKa3aHa cxeMa [bmxaTenbHoM ccTeMI mTMLI. PaccMoTpTe cxeMy M 

BB6epMTe BepHoe yTBepKgeHMe O IBMKeHMM BO3[IyXa M CTpOeHMM OpTaHOB [IbXaHM9 y 

1TMLI. 

pouHBIe BO3yuHbIe 
MeLIKM 

/ 

WB:���:�.�-�=�OK - , ••·••�,- ... :•: ... : -- 
flepepHe rpyyHore 3ape rpy[Here 

5 7re 

Tpaxes 

BO3//LIHBIe MeLIKM BO3[yLHBIe MeLLIKM 

0 
Bo BpeM Boxa acTb Bo3/yxa nonapaeT B 3aHMe BO3[yuHbe MeLIKM, a np BbIp0Xe npoXopT epe3 

n~rKMe. 

0 
Bo BpeM9 BpoXa Bo3pyx nonapaeT B nepepHe BO3[yLIHbIe MeLKM, a n1pM Bbl0Xe BO3BpaulaeTC9 B 

Tpaxeo, MMHy9 n~rKMe. 

0 
[lp Bpoxe c B e M  Bo3pyx Cpa3y nocTynaeT B n~rKMe M BbIXO[MT HapyKy npM BbIpoXe, KaK y 

Mn1eKOI1MTaOLLIMX. 

0 [lneueBbie BbIDOCTI B/OTC KOCTHIMM 06pa30BaHM9MM. 

3a peueHe 3agauw 1 6ann 



#1190552 

Normal 

Chromosome 
Dicentric 

Chromosome 

0 

0 

0 

0 

HecMoTp Ha oeBpHbi Bpep oT noTepM HeKoTopo acTM reHer»ecKoM MHpOpMauMM, 

[MuIeHTpMeCKMe XpOMOCOMbI MMeoT M npeMMyLuIeCTBO - npMCyTCTBMe [ByX LIeHTpOMep I1OBbILaeT 

BepOTHOCTb 06pa30BaHM KMHeTOXOpa, a 3HaMT yMeHbLuaeT BepOTHOCTb 1OTepM XpOMOCOMbl B Xope 

MMTO3a. 

3a peueHe 3apa9 1 6ann 



1 #1190554 1  

0 

0 

0 

0 

[lpHuMn1 HacnepoBaHM npMO6per~HHIX npM3HaKoB, n1pep1OKeHHi /laMapKM. 

[lpMHuMn1 MCKyCCTBeHHoro 0T6opa, cnonb3yeMb B ceneKuMM. 

[lpMHuMn1 CnMTHO HaCne[CTBeHHOCTM, TIDM KOTOpOM I1pA3HaKM nIJaBHO CMeLIMBaOTC y IIOTOMKOB. 

lpHun1 [MCKpeTHOCTM HacnepCTBeHHorO MaTepMana (reHoB), KoTOpbIe nepepa0TC He3aBMCMMo M He 

<pa3MbIBaOTC». 

3a peueHe 3aga9» 1 6ann 



3onoTBie pyKM #1190555 

[l H K  

Eon1LO 

naneu 

0 

0 

0 

0 

[Mg,ponM3 BO[OpO[Hbix CB3eM MeKy a30TMCTBIMM OCHOBaHM9MM M pa3bepMHeHMe Len1ef 

pennupyeMo [HK. 

[lpcoeMHeHMe HOBBIX HyKneOTM[OB 5' -- oHuy pacryue uenu [lHK. 

Peryn9us TononorMM [HK penaKcauM9 no3MTMBHbX CynepBMTKOB B [lHK, Bo3HMKaouX nepep 

pennMKaTMBHoM BMnKO. 

/paneHMe OLIMOHO BCTpOeHHbIX HyKneOTMI0B M KoppeKLM9 OLM6oK per1/1MKaLIMM. 

3a peueHe 3aga9 1 6ann 



Oxora Ha coMa #1190557 
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%% 
BapMaHT 1 

0 CnnacocoMa 

0 [lepoKcMcoMa 

0 LleHTpoc0Ma 

0 [lerpaocoMa 

3a peuueHe 3aga9 1 6ann 
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JloMaTb He CTpOMTb #1190560 

[lp» o6pa6ore enoseecxo onyxoneon KneTOHof Ky1TypbI ynbTpapMOneTOBBIM 

M3nyeHeM [l H K  MaccoBo 06pa3yOTC [MMepbI TMMMHOB, KOTOpbIe HapyuaoT 

reoMeTpeCKyo CTpyKTypy pBoHoi crMpan [ H K  u  npenTCTByoT pen1nMKauMM 

TpaHCKpMn1LMM. Kaoi M3 nepeMCneHHbIX H e  MeXaHM3MOB pen1apauw [ H K  B  

OCHOBHOM MCI1OJ3JOT TM KeTKM, TO6BI JCTpaHMT TMMMHOBbIe [1MMepB1? 

I  
0 
I  

0-Po 
I  

0 o, H 

2­ "  °  f==G 
0 M CM, Yunywwe 

I 

0-Pp 
I  

0 o, H H�GTO 'c- ,I e. o 

=c" r 

0 M 'CM, 

I 

() KCu3MoHHan perapauMn HyKneoTMpoB (Nucleotide excision repair) 

() 3Kcu3oHHa penapauM ocHoBa (Base excision repair) 

(_) npaMan penapaua c yacreM porona3I (Direct repair) 

() penapaun nyTreM roMonorMuHo peKoM6Hau (Homology directed repair) 

3a peueHe 3aga9w 1 6ann 



A3or»CTI pBOHMK #1190561 

[lepen BaMM M3o6paeHbI HyKe03M[BI PHK:  ypAMH M ero ero 3oMep 

nICeB[OyDM[MH, [ByM TOKaMM O6o3HaeHa Henlopen~HHa 9neKTpOHHa apa. 

Bi6epere HEBepHoe yTBeppeHMe OTHOCMTeJIbHO pa3nMM 9TMX HyKn1eO3MOB: 

0. 

0 

. .  Jl  ..  
HN NH 

0 

OH 

nICeB[IO/pMEMH 

H~ 

OH 

0 

ypMgMH 

0 

HO 

HO 

0 

[l c e B g O y p H  B  nCBeB[OypMAMHOBO neTe (TC) MoneKynI r P H K  rpaeT BaHyo pon 3a c~r 

CnIOCO6HOCTM 06pa30BbIBaTb [I0nOnHMTebHbIe BO0pO[HbIe CB3M, CTa6Mn3Mpy9 neTmo M BnM9 Ha ee 

B3aMogecrBMe c pi6ocoMoi. 

0 
/pMAMH B P H K  o6pa3yeT 3 BO[OpO[HbIe CB3M, B TO BpeM KaK nCeB[IO/pMMH MoOKeT 06pa30BBlBaT 4 

BO[IOpO[Hbie CB93M. 

0 
[l c e B p o y p H  o6pa3yeTc B pe3ynbTaTe IOCTTpaHCKpMITLMOHHo MopMpMKauw P H K ,  uro oKa3blBaeT 

BJMHMe Ha CTDyKTyDy M CTa6MnbHOCTb MOneKyIbI HyKneMHOBOM KMCnOTI. 

0 
A3oTMCToe OCHoBaHMe ypauMn1 B ypMMHe Coe[MHeHO C pi6o30 N1-rnMKO3M[HO CB93b0, a B 

nCeB[OypMMHe -- C5-rnMKO3M[HOM CB30. 

3a peueHe 3agaw 1 6ann 



A MBI c To6o CB3aHbI . . .  [ # 1 1 9 0 s 6 2 ]  

[lerTMIHa9 CB3b 9TO OCHOBHa CB93b, KoTOpa Coe[MHeT B IO/MIeITM,[Hyo Le1b 

HeKOBaJIeHTHbIX. 

Ha M3o6paeHM9x HKe npepCTaBneH pe3y1bTaT BM3ya1M3au B3aMopecTBMi 

aMMHOKMCnOTHDIX OCTaTKOB B nporpaMMe PyMOL, rpe aToMbI yrepopa o6o3HaeHBt 

rOny6bIM LIBeTOM, KMCnOpO[a KpaCHbIM, a30Ta - CMHMM, BO[0po[a 6enIM, CepbI 

K~nriM. BB6epere BepHoe yTBepKpeHMe OTHOCMTeJbHO TMI1OB CB3M, M3O6paKeHHbIX 

Ha KapTMHKaX: 

A. E. 

4  

., 

­ A !  re 
g ,  
%  

R  
B. 

0 

0 

0 

0 

Ha pCyHe A M3O6pa~H Jt-KaTMOHHM CT9KMHr - HeKoBaneHTHoe B3aMMopeMCTBMe MeKIy KaTMOHOM 

Mn-neKTpOHHo cMcTeMo apoMarMecKoro KobLl aMMHOKMCOTbl. 

lgo6pa~HHIe Ha pMCyHKe b BogopopHbie CB93M yacTByoT B nO[[epKaHMM CTpyKTypI 6era-ncTa 

6enKa. 

Ago6pa~HHBiM Ha pMCyHKe B pcynbppHbr MOCTMK 9BneTC pMMepOM HeKoBaneHTHO CB3M.  

Ha pMCyHKe [ go6pa~H coneso MocTMK MeKpy oTpMLaTeIbHO 3apKeHHbIM acn1apTaToM-37 

nIonOKMTenbHO 3apKeHHbIM TMCTM[MHOM-]. 

3a peueHe 3aga9» 1 6anr 



Crepeo3oMept 

Crepeo3oMepbl 

#1190564 

0 H 

0 6 crepeo3oMepoB 

0 8 crepeoM3oMepoB 

0 16 crepe03oMepoB 

0 32 crepeoM3oMepa 

33a peuieHe 3aga» 1 6ann 



ToHKOCTM arpOHOMMM #1190567 

BaKHbIM yMeHMeM Capo0Boa M OrOpO[HMKa B1€TC CIIOCO6HOCT BOBpeM 

paCnO3HaBaTb CMMITTOMbI epMLMTa MnM 1popuIMTa 9neMeHTOB MMHepanbHOTO 

nTaH pacTeH. Hwe npepcTaBneHo HeCKonbKo pacTeH. KaK BaM KaeTc, TO 

cnepyeT npe[npMHTb [/1 yCTpaHeHM HeKenaTebHbIX CAMMI1TOM0B? 

lueHMu,a Kaprodenb KyKypy3a 

() BHecTM necox (o6nereHe noB) 

(_) BHecr ypo6pea, conepauye SO; 

() BecrM yAo6peHus, coepauwe NO, 

() BHeCTM A0nOMMTOBy MyKy (nopuenaBaHe no9BB) 

3a peueHe 3aga9w 1 6ann 



BaxyonpHan nanwrpa #1190568 

TOHon1nacTa. 

OH OH 

HO HO 

----+ ----+ OH 

• • 

OH OH OH 

Cation flavylium Absence of conjugation Carbinol pseudobase 
pH <4.0 pH =4.0-5.0 pH = 4.0-5.0 

ll 
HO 

HO 

6° 
HO 

----+ ----+ 
«. « 

OH 
OH 

° OH 
OH 

Chaleone Quinonoidal base Quinonoidal base 
pH> 8.0 pH =7.0-8.0 pH = 6.0-7.0 

0 KpaCHyO 

0 ~nTyo 

0 CMHOO 

0 poneToyo 

3a peueHe 3agaw 1 6ann 



Karana3H TecT [ 9 o s 7 0 ]  

[lonOKMTeTbHBlM 

pe3ynbTaT 

OTpMuaTebHBl 
pe3ynbTaT 

0 

TecTr OCHOBaH Ha cnoCO6HoCTM HeKoTOpIX 6aKTepi pepyupoBaTb nepoKcMp Bopopopa c nOMOu1bo 

nepoKcMpa3bl: oTCyTCTBMe ra30o6pa30BaHM9 npM po6aBneHMM nepeKMcM Bopopopa M o6pa3oBaHMe 

KoMnIneKCa C 6eH3M[MHOM yKa3blBaeT Ha nonOKMTenbHyo peaKuMo, TO XapaKTepHo pns Lactobacillus 

spp. 

Tecr onpeeneT CnOCO6HOCTb MMKpOOpraHM3MOB FM[pOnM3OBaTb MOeBMHy C 06pa30BaHMeM 

0 aMMl-1aKa: nOALJ.\eJla4L-1BaH1-1e cpeAbl 1-1 l-13MeHeHl-1e U,BeTa 1-1HAl-1KaTopa Ha MaJll-1HOBbl� CBl-1AeTeJlbCTByeT 0 

nonoKTenbHoM peaKuM, To cnonb3yeTC 19 MpeHTMbMKauM Helicobacter pylori. 

0 

TecT BI9BneT aKTMBHOCT pepMeTa KaTana3bl, pacuuennmoue nepoKcMp Bonopopa c o6pa30BaHMeM 

MoneKyIpHorO KMCnOpO[a: aKTMBHoe Bbl[IenIeHMe n1y3bIpbKOB ra3a ya3biBaeT Ha noOKMTenbHf 

pe3ynbraT, To xapaTepHo n 6axTep, CnOCO6HBIX K a3po6HOMy [IXaHMo M 06napa+0u1X 

cMcTeMaM 3aulMTl OT OKCMpaTMBHoro cTpecCa. 

TecT OCHOBaH Ha CnIOCO6HOCTM aHapo6Hix 6aTep nponyuMpoBaTb LIMTOXpOM-C-0KCM[a3y: 

0 noS1BJ1eH1-1e Cl-1Hero OKpaw1-1BaHL-1Sl CBl-1AeTeJlbCTByeT o nonoKMTebHo peaKLMM, TO xapaKTepHO AJlSI 

Pseudomonas aeruginosa. 

3a peueHe 3aga9 1 6ann 



baxrepan»Hoe opywe #1190572 

Opye 6nMHerO 

[eCTBM: 

BnpBICKMBaHMe TOKCMHa 

CKOpOCTb n1p0M380/1CT8a T0KCMHa 

• wee 
COpOCT6 pocTa 6aTepMi 
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OpyMe pan6HerO 

[eMc1BM: [Mpdy3Mn 

TOKCMH 

HaanbHa n/IOTHOCTb n1Only/1RUM 

KOHTaKTH6IM TOKCMH 

90 50 10 90 50 10 

Mcxo[,Ha8 [0n8 a1aKyOu1MX (%) 

Tun roca @ Ko»Tar6i @ [lMddypwpyou,w 

K OpyKM [MCTaHTHOro TMn1a MOKHO OTHeCTM, Han1pMMep, ceKpeTOpHble cMcTeMBI LIeCTOrO TMna (T6SS) 

0 - csoeo6pa3Hble wnpllll..l,bl, CAeJlaHHble 1113 B111pyCHblX 6em<OB, KOTOpb1e BnpblCKI/IBalOT TOKCIIIHbl B 4Y>Kllle 

KneTKM. 

0 HeM 6onbue 6axTrepM npoM3Bog9T o p y ,  TeM 6IcTpee pacTeT Mx Ky1bTypa. 

0 
Ecn araxyouIMe He MMeoT no[aBnLLerO MCneHHorO I1peMMyLIeCTBa, KOHTaKTHBIM TOKCMH, KaK 

npaBun1o, geicrBeHHee pMppyHnpyoutero. 

0 KoTaKTHBiM TOKCMH 6onee peicTBeHeH pM HM3KO nnOTHOCTM KybTypbI. 

33a peuueHe 3agaM 1 6anr 



Harv, be cepnue #1190575 

[lepen BaMM »3o6paxeHe cpe3a cepgua HeKOTOpOro KMBOTHOro. Hxe npepcraBneH 

rpapx 3ancM paBnef: aopre (~pHbIM), neBoM enyoKe (KpaCHIM) M m1pa8OM 

KenypoKe (CMHMM). TlpepnonoTe, be To cepnue: 
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LVW- cTeHKa neBoro Ken1y[I0Ka 

IVW -- MeoenyIoKoBa cTeHKa 

RV!-- cTeHKa npaBoro Kenyp0Ka 
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0 pap 

3a peueHe 3aga9 1 6ann 



Heu3secTHI cocy [ # 1 9 o s 7 7 ]  

Kao cocyy BM3yanM3MpoBanu y naueHTa c nOMOLLIbo aHrMorpapM, B cocTaBe KaKoro 

opraHa? 

Q npasa!'I nero4Ha!'I apTepvi!'I, nogxogviT K BepxHe pone nerKoro 

Q nesa!'I no4e4Ha!'I BeHa, nogxog!'lw,a!'I K no41<e 

0 BHyTpeHH!'l!'I COHHa!'I apTepvi!'I, nviTalOW,a!'I M03r 

() nesan KopoHapHan aprep s cocrase cepnua 

3a peueHe 3agauw 1 6ann 



3nOBOHHbIe LIBeTKM # 1 9 0 5s 8 0 ]  

0 

0 

0 

0 

PacreHM cKpecTnMb M e y  co6o M o6MeHMCb TeHaMM. 

PaCTeHM nOrnOTMM HyKHbIe reHbl M3 I1OBbI. 

y Mx npoM3Oun O[MHaKoBbIe MyTauM B reHe pepMeHra SBP],  3-3a ero oH cTan pa6oraTb no­ 

HOBOMy. 

Myx-ombinMTenM HayMnM paCTeHM9 mpOM3BO[MT HoBbi 3an1ax. 

3a peueHe 3aga9 1 6ann 



[luparcK napa3MTM3M #1190582 

B aHHOM 3a[aHM HeCKOnbKO BepHBIX yTBepKeHM. BBr6epwre Bce, KoTOpbe Bbl 

cMTaere BepHbIMM, Ho O6paTMTe BHMaHMe, TO eCnM BbI6paHO HeBepHOe yTBepKDeHe 

M\Mn He BI6paHo BepHoe, 6ann CHMKaeTC. 

Oct-napa3TOM[bI O6HO oTKnapbIBaoT Mula B cTporo on1pepen~HHble BM[bl 

HaceKoMbIX-X03e8. OpHaKO MHorla OHM 3apaKaOT M «Hen101XO[9LIMX» XO39eB, b 

MMMJHHa CMCTeMa yHMTOKaeT JMMHoK oc. HnoHcKMe yHbIe MCCn1e[0Ban1M [1Ba BM[a 

oc - Cotesia kariyai (y3Kw cneuancT, pa3BMBaeTC TonbKO B ryCeHMLaX BOCTOHoM 

nyroBo CoBKM Mythimna separata) Meteorus pulchricornis (yHBepcan, pa3BBaeTC 

B pa3HbIX BM[ax ryCeHMLI). 

Oa3anocb, To ecn B ryCeHMuy Hen1o[XO[uIerO BM[a (/Mythimna loreyi) cHaana 

oTnoKMT 9ua yHMBepcan M. pulchricornis, To nocne Toro cneuMancr C. kariyai Toe 

MoeT B He ycneLHo pa3BMTbC9. M. pulchricornis nogaBneT MMMHMTeT IyCeHMLbI C 

nOMOLIbO BMpyCOI1ODO6HbIX acTu (MpVLP), To co3pa~T yCn0BM A1 pa3BMTM 

[pyrMx n1apa3TOM[oB. To gBeHMe yeHbIe Ha3BanM «I1MpaTCKMM I1apa3MTM3MOM». 

Bi6epre BepHble yTBeppeHM, COoTBeTCTByoLMe TeKCTy: 

D 

D 

D 

D 

D 

HsneHMe «nwpaTcKoro napa3MTM3Ma» BO3HMKaeT TOnBKO TIpM COBMOCTHOM 3apaKeHMM XO3MHa [By/M9 

BM[aM n1apa3MT0M[0B. 

Meteorus pulchricornis cneuManbHo noMoraer Cotesia kariyai pa3BMsaTbC B Hen1O[XO[LMX XO3eBaXx. 

«TlparcKi napa3MTM3M» [aeT BO3MOKHOCTb napa3Topy-cneuManMCTy BpeMeHHO BbDKMBaTb T1Ip 

OTCVTCTBMM CBOeTO OCHOBHOrO XO39MHa. 

[lpM OgMHOHOM 3apaeHM ryceHupr M. loreyi nwH C. kariyai Bcerna nor6aor. 

Cotesia kariyai Mo&er napa3MTMpOBaTb Ha mo6Ix BM[ax ryCeHML 6e3 orpaHMeHn. 

opMyna B c n e n  6annos: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 



unoreHerecxoe pepeso Metazoa #1190583 

EUKARYOTA 
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D 

D 

D 

D 

D 

KpyrnbIM epBM (OTHOCTC K JlsouIM - Ecdysozoa) 6 n e  KonBarbie epB, e 'HnMHCToHorMe 

(Arthropoda). 

K MHorOKneTOHbIM KMBOTHBIM 6ne lacrosuMe rpw6I (Fungi), eM XpoManbBeonTbl 

(Chromalveolata). 

Cpep O[HoKneTOHbIX Ha6onee po[CTBeHHBIMM Metazoa 9Bn90TC aMe6 (Amebozoa). 

HenOBeK OTHOCMTC K BTODMHHOpOTBIM KMBOTHIM (Deuterostomia). 

CospeMeHHa payHa cocToMT Ton1KO M3 TpeXCnOMHIX KMBOTHBDX (Triploblasta), ocTanbHbe 

pe[CTaBMTenM MHOTOKeTOHbIX KMBOTHBI HbIHe BOTC BbIMepLIMMM. 

opMyna BB9cneus 6annos: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 



TurpoBBi MH6pMAMHr #1190584 

B aHHOM 3a[aHM HeCKOnbKO BepHbIX yTBepKeHM. BBr6epwre Bce, KoTOpbe Bbl 

cMTaere BepHbIMM, HO O6paTMTe BHMaHMe, TO eCnM BbI6paHO HeBepHOe yTBepKDeHe 

M\MM He BI6paHo BepHoe, 6ann CHMKaeTC. 

Ha cxeMe HKe noKa3aHa popocnoBHa 6enoM TMrpMLlbl, BblpaLIeHHo B rOpO[CKOM 

300nape. benbie TrpbI O6o3HaeHbI He3aLTpMXOBaHHbIMM (6en8IMM) CMMBonaMM. (KaK 

Bbl MOKeTe BM[IeTb, B 9TOM MHMM MMen1 MeCTO 3HaTebHI MHOp[MHr. Han1pMep, 

6eBi TMrp MoxaH 6n cKpeuIeH co cBoei poepo). [lpenonoKMM, To 6en uBeT 

onpepensercn anneneM O[Horo reHa M TO I1pM3HaK IIOIHOCTbo nIeHeTpaHTeH (BCer[a 

n1po9Bn9eTC). BB6epre BepHbe yTBepK[eHM9. 

Mohan 

Mohini 

Mohini 

[]  Dent oKpac MoeT 6IT Bbl3BaH peueCCMBHEM X-cuenneHHbIM anneneM. 

[] Den oxpac Mo«er 6IT BI3BaH Y-cuenneHHIM anneneM. 

]] D e n i  oKpac MoKeT 6BIT6 BI3BaH AOMMHaHTHIM X-cuenneHHIM anneneM. 

[] benrM oKpac Mo&eT 68ITb Bbl3BaH [OMMHaHTHbIM ayTOCOMHIM anneneM. 

] bent oKpac Mo«eT 6IT6 Bbl3BaH peueCCMBHIM ayTOCOMHbIM anneneM. 

opMyna Bi9Mcnew 6anno: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 



O63arenHo #1190585 

B aHHOM 3a[aHM HeCKOnbKO BepHBIX yTBepKeHM. BBr6epwre Bce, KoTOpbe Bbl 

cMTaere BepHbIMM, HO O6paTMTe BHMaHMe, TO eCnM BbI6paHO HeBepHOe yTBepKDeHe 

M\Mn He BI6paHo BepHoe, 6ann CHMKaeTC. 

epMeHTbl KaTanM3MpyoT pa3nMHble 6MoxMMecKMe peaKLlMM, BK1a 

M3oMepM3aLIMo, oKCnMTeTbHO-BOCCTaHoBMTenbHbIe npoLeCCbI. BaKHo yMeTb 

MpleHTMpMLMpoBaTb TM1 peaKLIMM, KobaKTOpbI M Kn1acc depMeHTa Ha OCHOBe /paBHeHM 

peaKuM. BBi6epre Bce BepHbIe yTBepK[eHM9, OTHOCLMeC9 K aHHoM peaKL4MM. 

€ 

Q NH; 

" .  ->  0  II  II  6'  )op-op-0-< 
OH OH 

d n o' o 
C00003 

°,o 
OH 

C00424 

H' 
C00080 

[] Bpeau yuacrsyer KopepMer HA[ID n HA[DH. 

[] [lpMaa peaKun ssnercs peaxue soccraHoBneHMa cy6cTpaTa. 

[] IlponyroM peaKu ssnserca 3oMep cy6cTpara. 

[] epMeHT, ocyuecTBnou Ty peaKuM, OTHocMTC K Knaccy oKcMpopepyKTa3. 

[] KobepMeHT cBoeM cocTaBe Meer a[eHMH. 

opMyna Bucne 6anno: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 



AHTMTena #1190586 

B aHHOM 3a[aHM HeCKOnbKO BepHBIX yTBepKeHM. BBr6epwre Bce, KoTOpbe Bbl 

cMTaere BepHbIMM, HO O6paTMTe BHMaHMe, TO eCnM BbI6paHO HeBepHOe yTBepKDeHe 

M\Mn He BB/6paHo BepHoe, 6ann cHwKaeTca. 

OMuIeHHbe aHTMTenIa LLMDOKO MCI1OTb3/OTC B pa3MHbIX 9KCnIepMMeHTaJTbHDIX 

MeToax 6naropap x COCO6HocTM CneuMpMeCK CB93blBaTbC C LIen1eBIMM 

aHTMreHaMM. Bi6epre M3 CI1MCKa HKe MeTO[IbI, B KOTOpbIX IIpMMeHeHMe aHTMTeI 

9Bn19eTC9 KOeBbIM KOMIIOHeHTOM 1pOTOKOn1a. 

[] MMyHor»croxMs 

[] ELISA(AA) -- MMyHobepMeHTHbt aan3 

f] nporoHa uroMerpn 

[] secrep-6noTTMr 

[] cay3ep-6norrwr 

opMyna Bicnen 6anno: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apa9 2,5 6anna 



Tue epeuub - zanbuue 6ygeurb #1190629 

B aHHOM 3a[aHMM HeCKObKO BepHBIX OTBeTOB (BO3MOKHO, O[H). Bi6epure Bce, 

KoTOpble Bbt cTaere BepHbIMM, HO O6paTTe BHMMaHMe, TO eCnM BB6paHO HeBepHoe 

yTBepgeHMe M\Mn He BI6paHo BepHoe, 6ann CHKaeTc. 

B nM3are peTMKyOLTOB KponMKa nonp6oHyKneOTMI 5' - A/[yyyyyyyyy - 3' 

TpaHcnpyeTc9 c o6pa3oBaHMeM nenrMga MeTMOHMH - QDeHMnanaHMH - QDeHMnanaHMH 

- DeunanaHM (Met - Phe -- Phe - Phe). B npMCyTCTBMM HOBOrO CMHTeTMeCKOrO 

MHrMOMTopa TpaHcn9LMM nOEI Ha3BaHMeM bapCOMMLIMH B [aHHoi cMcTeMe 

cMHTe3pyeTC TonbKo [MnenITMA Met - Phe. Onwpacb Ha cxeMy TpaHCnLMM, 

npepcTaBneHHMO HKe M M3nOKeHHyO BbILue MHopMaLo, BI6epTe BepHbIe 

CyKpIeHM O MeXaH3Me pa6oTl papCOMMLIMHa. 
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D 

D 

D 

D 

D 

DapCOMMuH 6noKMpyer TpaHcnoKauo nenTgn - rPHK us3 A - caira B P - car pi6ocOMI. 

QDapCOMMuIMH MHr6MpyeT nenTMAnTpaHcpepa3HyIO aKTMBHOCTb 6onbLo Cy6e[MHMLbl pM6OCOMbl. 

QDapCOMMuMH n1pen9TCTByeT dOpMMpOBaHMO MHMLMaTOpHOro 80S oMnneKca, BKnoaoLuIerO B Ce6 

MHMLMaTOpHyO aMMHoaun -- TPHK M p6oCOMHbIe Cy6be[MHMLIbl. 

DapCOMMLMH npeI1TCTByeT C B 9 3 b I B a H M o  MoneKyIbl a M M H o a L M n  -  r P H K  g  A  -  caTe p60cOMbI. 

DapCOMMuMH n1pen1TCTByeT T e p M M H a L M M  TDaHCnLMM M BbICBO6OK[eHM n1en1TM[la M3 pM6OCOMbl. 

opMyna B i 9 M c n e w  6anno: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 

Py6eL KBaHIX #1190631 

B aHHOM 3a[aHM HeCKOnbKO BepHbIX yTBepKeHM. BBr6epwre Bce, KoTOpbIe Bbl 

cMTaere BepHbIMM, Ho O6paTMTe BHMaHMe, To eCnM BbI6paHO HeBepHoe yTBepKpeHe 

M\Mn He BI6paHo BepHoe, 6ann CHMKaeTC. 

Py6eL KBaHbIX KMBOTHbIX (Har1pMep, KOp0Bbl) - 9To cneLManM3MpoBaHHa KaMepa 

pepMeHTauM, rpe CMMOMoTMeCKMe MMKpOOpraHM3MbI pacuuennsoT Len1/1On1O3y M 

[pyre pacrTenbHble n1OMMepBI .  MM&po6MoM py6ua BnoaeT 6a«Tep, apxeM, 

IIpOTMCTbI M rpM6BI. BB6epre Bce BepHbIe yTBepKpeHM9, onMCbIBaLIMe pOnb 

MMKpOOpraHM3MOB B py6LI KBaHbIX. 

D 

D 

D 

D 

D 

[lpOTMCTI (MHpy3OpMM) B90TC9 063aTenbHbIMM KOMnOHeHTaMM py6ua: 6e3 H X  pepMeHTauM 

Len1On1O3bl HeBO3MOKHa. 

AueroreHbI MOIVT CHMKaTb BI6poCbI MeTaHa, npespautan Ho CO5 B aueTaT. 

MeraHoreHbt noTpe6n0T rn0Ko3y [19 npOM3BOpCTBa MeTaHa. 

Darep rp6bi rppon3yoT Lennon03y Ao CaxapoB. 

Macca MeTaHoreHHblx 6aTep 6onbuIe, eM Macca aueToreHoB. 

opMyna BMcneHn 6annos: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 



B na6oparop M. Kan»BMHa 1 #1190632 1  

B aHHOM 3a[aHM HeCKOnbKO BepHbIX yTBepKeHM. BBr6epwre Bce, KoTOpbe Bbl 

cMTaere BepHbIMM, HO O6paTMTe BHMaHMe, TO eCnM BbI6paHO HeBepHOe yTBepKDeHMe 

M\Mn He BI6paHo BepHoe, 6ann CHKaeTC. 

LlMn KanbBMHa no3Bo1eT pacTeHMM dMKCMpOBaTb M accMMnMpoBaTb yr1eKMcnbM 

ra3. O 6In M3yeH B na6opaTOpMM M. KanbBMHa I1pM I1OMOLIM yCTaHOBKM, Ha3BaHHo 

"Lolipop", nu "leeHeu". /craHoBKa npencraBnna co6o cocyn, copepau 

3en~Hyo Boopocnb Xn0penny, B KoTOpbI no[aBanc9 yrneKMcnbI ra3, copepKau1f 

pa[MoaKTMBHyO MeTKy (CO3). Hepes onpenen~HHoe BpeM ocBeujeHM, xn0penny 

CnMBaM B KMII9LLIMM 9TaHOI [ TOTO, TO6bl MHaKTMBMpOBaTb pepMeHTbI M OCTaHOBMTb 

BCe MeTa6onuece npoueccbI. 3areM HM3KOMOeKyIpHbIe BeLIeCTBa 

3KcTparMpoBanM, KOHLeHTpMpoBaM M pa3en9nM MeTO[OM [ByMepHoM TOHKOcnoMHof 

xpoMaTorpadM, pe3ynbTaTl KoTOpo npecTaBneHbl Ha pCyHKe H e .  [laHHa 

xpoMaTorpaMMa cooTBeTCTByeT 5 ceyHpaM ocBeLLIeHM yCTaHoBKM C Xn1open1no. 

Malic acid 

Alanine 
,/ 

5 sec photosynthesis 
with c!o, Chlorella 

PEPA 

Pc 
%w 

Sugar phosphates 

Sugar diphosphates 

Triose 

phosphate 

O6o3HaeHn: Alanine anaHMH, Malic acid -s6no9Ha KcnoTa, Triose phosphate 

Tpo3opocdaTI, PEPA bocpoeHonnpoBMHorpanHan KcnoTa, PGA 

bocpornuepMHosan McnoTa, Sugar phosphates, Sugar diphosphates 

caxapopocbaToi pdocpaTI, COOTBeTCTBeHHO. 

] H a  xpoMarorpaMMe npecraBneHbr sce HTepMepMaTbl uKna KanbsHa/ 

f] XpoMarorpaMMy npoasnn MeropoM asropagorpap/ 

]] B c e  npencraBneHHbte Ha xpoMaTorpaMMe BeuecTBa 9Bn9TC9 MHTepMepaTaM una KanbBMHa/ 

[] [lepBMHbIM nponyKToM pxcau yrneKcnoro ra3a sBnercn docpornuepHosan Kcnora/ 

O Ha xpoMaTorpaMMe npegeTasneHbl see Hlo131<0MoneKynsipHb1e sew,eeTBa 1<neToK xnopennb1/ 

opMyna Bucnea 6anno: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3ana9 2,5 6anna 



D 

D 

D 

D 

D 

DyHKLMeM CTpyKT/pI, o603HaeHHo uMbpoi 1 gBneTc9 BBIpa6oTKa ropMoHa nporecrepoHa. 

CrpyKTypa no uMppo 4 o6pa3yerc9 nog geMCTBMeM rOpMOHa MHTM6MHa. 

CrpyKTypa, o6o3HaeHHa uMppo 2Z, copepT B CBo~M cocTaBe cnepyoue o6onoKM: TeKa, 

n1po3paHan o6onoKa, nycT BeHeLI. 

Llppo 3 o6o3HaeHa 6enoHan o6ono9Ka MHMKa, non KoTOpo HaxopMTC Me3oTen. 

Llppo 5 o6o3HaeHa crpyKTypa, o6pa3you1a9cs B pe3ynbTaTe MHBonLM KenToro Tena. 

opMyna BuMcnen 6annos: 0-2,5 1-2 2-1,5 3-1 4-0,5 5-0 

3a peueHe 3ana9 2,5 6anna 

Ha bororpad npepcraBneH rMcTonorMecKM cpe3 MHMKa - BaKHeMuuero opraHa 

KeHco nonoBoi cMcTeMBI. Bi6epTe BepHbte(-oe) yTBepKpeHMe(-9): 

B [aHHOM 3a/aHMM HeCKObKO BepHbIX yTBepgeHM. BB6epre Bce, KoTOpbe Bbl 

cTaere BepHbIMM, HO O6paTMTe BHMMaHMe, TO eCnM Bb6paHO HeBepHoe yTBepKIeHe 

M\Mn He BI6paHo BepHoe, 6ann CHwKaerC. 

H M H M K  #1190633 



KposoToK B cepAue #1190634 

B aHHOM 3a[aHM HeCKObKO BepHbIX yTBepgeHM. BBr6epyre Bce, KoTOpbe Bbl 

cMTaere BepHbIMM, HO O6paTMTe BHMaHMe, TO eCnM BbI6paHO HeBepHOe yTBepKDeHMe 

M\Mn He BI6paHo BepHoe, 6ann CHKaeTC. 

laBeCTHo, To [19 CBOerO co6cTBeHHorO mMTaHM y Ceppua eCTb CBO 0CO6eHHa 

cMcTeMa KpoBoo6pauuieHM9. BpaM npoBopnu ccnepoBaHMe 46-neTHerO MJKMHbl C 

rMniepTpodpecon KappMoMonaref, OHM BBenM 20 Mn KOHTpaCTHoro BeuecTBa C 

1OMOLLIb CMnIOBOrO MHKeKTOpa CO CKOpOCT 10 Mn B CeK/Hy Hepe3 MHoroLIeneBo 

KaTeTep. lHaanbHo KaTeTep 6In CBO6O[Ho nnaBa0LIMM. Bo BpeM OHOrO M3 

coKpauuieHi cepgua OH BTHynIC, TO npMBen1O K KaHon1LMM. KoHTpacTHoe BeLIeCTBO 

6Bin1O BBepeHO B CMCTeMy KpOBOO6paLIHM M 6In IOI/eH CHMMOK. Bi6epTe BepHbIe 

yTBepK[eHM9: 

D 

D 

D 

D 

D 

Ha 3o6paeHw 6eno cTpenxo oTMeeH KOpOHapHbIM CMHyC. 

Ha CHMMKe MOKHO Ha6IO[aTb Bn1apeHMe KoHTpaCTa B Te6e3MeBbI BeHbI, KOTOpbIe Har1pMyO COe[MHOT 

cMCTeMy KOpOHapHoro KpoBoTOKa c KaMepaMM cepnua. 

CucreMa KOpOHapHoro KpoBOTOKa MOKeT COe[MHTbC C ManbIM KDVTOM KpOBOO6paLleHM9 y 3/0p08IX 

n1aLlMeHTOB. 

[loa3aHMeM K [aHHoMy MCCne[IOBHMO MOKeT 9Bn9TC9 rMniepTpobMeCKa Kap[MOMMOnaTM9. 

CcreMa KOpOHapHoro KpoBoTOKa He TonbKo nMTaeT cepnue, Ho M npMHMaeT yacTMe B perynuM 

[aBneHM9 BHyTp KaMep ceppua. 

opMyna BMcnen 6annos: 0-2,5 1-2 2-1,5 3-14-0,5 5-0 

3a peueHe 3apaw 2,5 6anna 



BepLKM M KopeLKM #1190635 

EcnM Bce BapMaHTbI O[HOBpeMeHHO He nOMeLIaOTC9 B OKHO 6pay3epa, MOKHO 

BOCI1On1b3OBaTbC cOeTaHMeM naBuu ctrl (-) (cmd (-) pn9 Mac) [n19 yMeHbLeHM 

MacurTa6a OKHa. 

[l o M M M O  OCHOBHb IX pyHKLM (3apenneHMe B noBe, IOTOLLIeHMe BO[bl M 

MMHepanbHbIX BeLIeCTB, TDaHCIIOpT) KOpHM [loKpITOCeMeHHbIX MOIyT 

MeTaMopp3poBaTbC9, TeM C a M b I M  1O3BO1 paCTeHMO BBIITOTHTb [IO1OTHMTeJIbHbIe 

pyHKLMM M a[arTMpOBaTbC K pa3nMHbIM yC1OB9M oKpyKaouIeM cpeppi. CooTHecMTe 

poTorpado BM[OM3MeH~HHOrO KOpH C erO T O M  no 6oTaHecoi KnaccMdKaL,MM. 

KopHen1n1Op 

KOpHeKnIyOeHb 

BO3[VLIHbIe KOpHM 

[bIXaTenbHbIe KODHM 

rayCT0pM 

poTocMHTe3Mp/OLIMe KOpHM 

[loCTyIHbe BapMaHTbI OTBeTOB: 

el 
[I] 

opMyna BicneMs 6annoB: 0-3 1-2,5 2-2 3-1,5 4- 15-0 ,5  6-0 

33a peuueHe 3apaw 3 6anna 



Bpox-BB1OX #1190637 

EcnM Bce BapMaHTbI O[HOBpeMeHHO He nOMeLIaOTC9 B OKHO 6pay3epa, MOKHO 

BOCI1On1b3OBaTbC cOeTaHMeM naBuu ctrl (-) (cmd (-) pn9 Mac) [n19 yMeHbLeHM 

MacurTa6a OKHa. 

OpraHbI [BIXaHM XOp[0BX (Chordata) [eMoHCTppyoT 6onBLuoe pa3Hoo6pa3Me, 

oTpaa x pa3nMHbIe Cpe[bl O6MTaHM9 M 06pa3bl KM3HM.  CooTHecwTe 

npepcTaBMTene XOp[OBbIX M3 neBoro cTon6La C XapaKTepH»IMM [J1 HMX OpraHaMM 

[bIXaHM9 M MeXaHM3MaMM Ta3006MeHa M3 I1paBOrO. 

MMHOra 

XpuIeBbIe pBI6bl 

KoCTMCTle p16I 

6ecxBocTble aMbM6MM 

IITMLIbl 

MneKoIMTaoLLIMe 

[loCTyIHbe BapMaHTbI OTBeTOB: 

opMyna BIcneMs 6annos: 0-3 1-2,5 2-2 3-1,5 4- 15-0 ,5  6-0 

3a peuueHe 3apaw 3 6anna 



JloKan3au pepMeHToB 1 #1190638 1  

EcnM Bce BapMaHTbl O[HOBpeMeHHO He IOMeLLIaOTC B OKHO 6pay3epa, MOKHO 

BOC7Ob3OBaTbC cOeTaHMeM KnaMu ctrl (-) (cmd w (-) pns Mac) gn19 yMeHbLeHM 

MacurTa6a OKHa. 

DepMeHTbl B KneTKe pacpepeneHbI I1O pa3HbIM KOMI1apTMeHTaM B 3aBMCMMOCTM OT MX 

dpyHKLMM. [lpaBnbHoe pacnonoeHMe pepMeHros o6ecneuBaer pdeKTMBHoe 

npoTeKaHe Mera6onuecnx npoueccos. Hwxe npBeneH cnMCoK pepMeHToB M 

BO3MOKHbIX noKanM3au. CooTHecTe KapiM pepMeHT C I1paBMJIbHbIM 

KOMTIapTMOHTOM Kn1eTKM. 

CyKLMHaT[er MporeHa3a 

docpodpyKroKMHa3a 

reKCOKMHa3a 

CMHTa3a KMpHbIX KMCn1OT 

NADH-perpporea3a 

eHon1a3a 

MMTOXOHEpMM 

LMTon1n1a3Ma 

L4Ton1n1a3Ma 

uMTon1n1a3Ma 

MMTOXOH[pMM 

uMTon1n1a3Ma 

[locTymHbte BapMaHTbl oTBeTOB (Kagbl MoeT 6BIT6 MCnOnb3OBaH HecKon1KO pa3): 

l 
LMTon1n1a3Ma j l MOTOXOHAP"" 

opMyna B c n e n  6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0 

3a peueHe 3apau 3 6anna 



LLlecroe yBcrso? #1190641 

EcnM Bce BapMaHTbI O[HOBpeMeHHO He nOMeLIaOTC9 B OKHO 6pay3epa, MOKHO 

BOCI1On1b3OBaTbC cOeTaHMeM naBuu ctrl (-) (cmd (-) pn9 Mac) [n19 yMeHbLeHM 

MacurTa6a OKHa. 

Ha 3o6paeHMx HKe npeCTaBnIeHO HeCKOJIbKO pa3MHHbIX peLIeITOpOB, K H M M  

HKHo n1Op06paTb I10[/1MCM. 

6apopeuenTopl 

Bon1OCKOBbIe peLeIITOpbl 

o6oHTebHbIe peLeIITOpbl 

F 

z 
a 

doropeuenTropbl 

BKyCOBbIe peLeIITOpbl 

TenbLIa MecHepa 

[loCTyIHbe BapMaHTbI OTBeTOB: 
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.  

c 
4  

opMyna BicneMs 6annoB: 0-3 1-2,5 2-2 3-1,5 4- 15-0 ,5  6-0 

3a peueHe 3apaw 3 6anna 



on[Hr M pepon[Hr #1190643 

B aecrBe orBera BBogMTe HaTypabHoe CnO. HMKaKx MHbIX CMMBO1OB, KpOMe 

MCronb3yeMbIX 2n9 3arcM MCcna (B acTHocTM, npO6en0B), 66ITb He [OmKHo. TlpMMep: 

30 

[loMMaHMe Toro, TO Tp~xMepHan cTpyKTypa 6enKa Meer Hen1oCpenCTBeHHy0 CB93b 

c ero nepBuHo nocnepoBaTenbHOCTbO, IIpMLIIO K y~HbIM He Cpa3y. KcnepMMeHTbl C 

peHaTypaueM peHaTypauMe pa3nMHIx 6enKoB, npoBe[~HHbIe B Cepe[MHe XX BeKa, 

nponnM Ha To cBeT. OKaanocb, To npM o6pa6orKe HeKoTOpbIX pepMeHToB 

BOCCTaHaB/1MBaOLIMMM M [eHaTypMpyLLIMMM areHTaMM (Bbl3bIBaOLLIMMM 

BOCCTaHoBneHMe [MCyIbpM[IHbIX CB3e M pa3BopaBaHMe nonnenTgHo u4en) MX 

aKTMBHOCTb TepeTC, O[HaKo 1pM [lanbHeiuueM y[aneHM 9TMX areHTOB aKTMBHOCT 

IIOJHOCTbO BO3BpaLaeTC9. Ho 9BneTC nM 9TO HeKMM HanpaBneHHbIM 1poLIeCCOM, a He 

npocTo pe3ynbTaToM cnyaHoro 06pa30BaHM9 [MCyIbpDHbIX CB3e? Ha TOT 

Bon1pOC MOKeT 6ITb [laH yTBepgMTebHbM oTBeT, eCnM KOJMeCTBO BO3MOKHbIX 

KOM6MHauM [MCyIbpM[HbIX CB93e, KoTope MoryT o6pa3oBaTbc9 CnyaHBIM 

06pa30M, Beno. HanpMep, nns 6enKa, copepauzero 4 ocTaTKa uMCTeMHa, 9TO 

onMecTBo COCTaBneT 3. Paccurare To KonecTBo p1 depMeHTa, copepaurero 

10 ocTaTKoB LMcTeMHa. B orBeTe npsere uenoe cno. 

[lpaBnbHI oTBeT: 

I 945 

bopMyna BbIMCneH 6annos: 0-3 1-0 

3a peueHe 3agaM 3 6anna 



QepMeHTaTMBHa KMHeTMKa #1190646 

B aecrBe orBeTa BBOMTe HaTypabHoe Cno. HMKaKx MHbIX CMMBO1OB, KpOMe 

MCronb3yeMbIX 2n9 3arcM MCna (B acTHocTM, npO6en0B), 66/Tb He [OIKHo. TlpMMep: 

30 

CopocTb pepMeHTaTMBHo peaKuM oncbiBaeTc ypaBHeHMeM MwxanMca--MeTeH: 

V%a· [S] 
V=----- 

K, + [ S]  

rne v -cKopocTb peaKu (MM/ww), [S'] -KoHueHTpauM cy6cTpaTa (MM), Va 

MaKcMManbHa CKOpOCTb (MKM/MMH), ,,KOHCTaHTa Mwxanca (MaM). 

B onbrTe M3Mepun» o6pa3oBaHMe npopyKTa 3a KopoTKMe npoMeKyTKM BpeMeHM 

(HaanbHa cKopocT). [lonyM/M: 

•  [lp [S]=100 M 3a 2 MMHyTI KOHueHTpauM npopyKTa y B e n a c »  Ha 40 M. 

•  [lpu [S]=300 M s3a 3 MMHyTy KOHueHTpauM npopyKTa y B e n n a c b  Ha 90 M. 

Acnonb3y9 TM aHHle, paccuwrare V, B M/MM. Orser oKpyrMTe o uenorO 

3HaeHM9. 

[lpaBunbHBI oTBeT: 

I 40 

opMyna BBIMcneHM 6annoB: 0-3 1-0 

3a peueHMe 3apa9u 3 6anna 


