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X Knacc

YacTb 1. Bbibepute oAvH UM HECKONBbKO MPaBW/bHBIX OTBETOB, BHECUTE MX B Tabnmuy

nof sonpocamu (1 6ann 3a BOMpoc).

1. HasoBuTe ankanoufbl: a) NMKONWH; ©6) aTponuH; B) 3eakCaHTWH; T) (eoPUTUH;

[) KONXWUMH; €) prbodiaBuH.

2. mBblbepTe  0COOGEHHOCTM pPaKOBbIX KNETOK: a) MpeobnagaHne OpPOXEHUA  Hag,

KMUCNOPOAHbIM ~ OKUC/IEHMEM  T/IOKO3bl; 6) ocrabneHuwe anonTos3a; B)  CHWDKEHUe

MUTOTUYECKOrO WMHAEKCa B Ky/bType; T) akTuBaums OHKOCYMPeccopoB; f) Penpeccus

MPOTOOHKOIeHOB.

3. Kakve 6ytepbl g5 nogaep>xaHusa pH XuvBble 0praHvu3Mbl He UCMO/b3YHOT: &) CONAHYIO

K1cnoTty; 6) opTothoCcOpHYO KMUCNOTY; B) HATPAT ; I) OMKapboHaT; A) aueTar.

4. Cnpsunii  (NPUKpPENJeHHbIM) 00pa3 >XM3HW  XapakTepeH 1S B3POC/bIX  CTafMiA:
a) MLIaHOK; 6) HeMaToZ; B) MOPCKUX JIN/INIA; T) YCOHOTMX PakoB; f) acumaunii.

5. BbibepuTe Mpouecchbl, COMPOBOXAAMOLIMECS KOHAEHCaUMen XpoMaTuHa: a) npodiasa
MUTO3a; 6) S-(hasa MHTepdhasbl; B)HEKPO3; I) anonTos; [)Ae/leHNe MUTOXOHAPUMN.

6. 'oe He mpoucxoamT obpaszoBaHMe NMMGOUMTOB? a) TUMYC; 6) MeuveHb; B) CENE3EHKa;
r) NOYKK; A) KOOTHBIA MO3T; €) BUMOYKOBAs XKesesa.

7. PacTeHue, He CnocobHoe K (poTocMHTe3y — 3TO: a) paddnesns; 6) omena; B) NeTpPoB
KPECT; I) NOrpemok; a) NMOBWU/INKaA; €) 3apasnxa.

8. I'mmkoreH OTKNMagblBaeTcA B: @) MeyveHW; 6) KOCTAX; B) MbILILAX; T) >XMPOBON TKaHW;
) MOYKax; e) ceneseHke.

9. Kakoit cocy MMeeT NOoNynyHHble KarnaHbl Ha BCEM NPOTSXKEHUN? a) aopTa; 6) fierovHas
apTepwsi; B) beApeHHas BeHa; ) NMoAKOMeHHas BeHa;.n) beapeHHas apTepus.

10. CBOGOAHOXMBYLLAA  MOABVMXKHAA CTagus  MPUCYTCTBYET B DKM3HEHHOM  LMKNE:
a) Kollaybei ABYYCTKW; 6) ManspuinHOro niasmMoAms; B) YesloBEYECKOW acKapwuapbl;
) TPUXUHENbI.
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YacTtb 2.
11.(2 6anna) Pacrnonoxute B MNpaBWIbHOM MOPsAAKe MO YBEMYEHUIO KOMMYeCTBa

HauMeHbLUeA K HambosnbLUein- 3T 371EMEHTbI XPOMOCOM ffpa:l) LUeHTpomepsbl; 2
Teniomepsl; 3) ARS (To4kwM ori); 4) AAPbILLKOBbIE OPraHN3aTopsbl;
OTBerT:

12.(2,5 6anna) YcTaHoOBUTE, B KakOW MOCMEf0BaTENlbHOCTA MPOUCXOAMT MpoLecc
pennukaumm AHK:

1) packpy4ymBaHMWe y4yacTKa ABOVMHON cnvpanu;
2) OTAeneHWe OHOW Lenu OT Apyron Ha Yactn monekysnbl AHK;
3) npucoefnMHeHNe KOMMIEMEHTaPHbIX Ae30KCUHYKNEOTU0B K PaCTyLLUM HUTAM;
4) o6pasoBaHue aByx monekyn AHK v3 ogHow;
5 cuHTes  PHK-npaiimepa.
OTBeT:

13. (2,5 6anna) YcrTaHOBUTE COOTBETCTBME MEXOY CEMENCTBAMMU LBETKOBbLIX PAaCTEHUI U
(hopmynoin UBeTKa UX TUMUYHbLIX NpeacTaBuTenein. CemenictBa: 1) KpecTouBeTHble; 2)
Bo6osble; 3) MacneHosble; 4) JTIOTUKOBbIE; 5) JTUnelHble.
dopmyna usetka: A) *Y5/15TONNM B) *UG)J/1(B)TSML  B) TU(DN(2+2+1T(5+4)+1IM1
O *03+3"3+3M  [) *447NAN2+41N]

CemelicTBO 1 2 3 4 5

dopmyna

LIBeTKa
14. (36anna) OueHka o6bema KpoBOMOTeEPU YaCcTO MPOU3BOAUTCA MO MHAEKCY Loka (ML)
ANbroeepa, paccunTbIBAEMOro Kak OTHOLLEHWe BEIMYMHBI YaCTOThbl CepeUHbIX
cokpawieHuin (UCC) k cuctonnueckomy aptepuanbHomy aasneHuto (CAL). CooTHecuTe
npennaraeMble Hke 3HadeHns LU Anbrosepa (A-B) 1 cTeneHn KpoBONOTepU YenoBeka
(1-3).
CreneHb KposonoTepu: 1 MuHUMasibHas, npakTuyecku otcyTcTeyeT 2. Slerkas (4o 10% ot
obbema umpkynupytoulen kposm) 3. Tsxkenas (20 - 30% oT o6bema LMPKYIMPYIOLLEN

KpoBW)
NHpeke woka (TLU) Anbrosepa: A. 1,3 B.0,7 B.05
CrteneHb 1 2 3
KpoBOMNoTEpK

ML Anbrosepa

15. (7 6annos). PaccmoTpuTe BHMMATENbHO PUCYHOK U OTBETLTE Ha BOMPOCHI.



A. UT0 1n306paXkeHO Ha pUCYHKe?
OTBeT:
B. Ha3oBuTE KOMMOHEHTLI U CTPYKTYPbI, N306paXKeHHbIE Ha PUCYHKE:
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16. (10 6annoB) YcCTaHOBWUTE COOTBETCTBME MeXAY Ha3BaHMEM 3ab0/1eBaHUA U ero
BO30yamTeneM. ECinm ecTb MepeHOCUMK (MPOMEXYTOUHbIN XO035MH), HanuLuTe, K Kakomy
K/acCy »KMBOTHbIX OH OTHOCUTCA (EC/N NepeHoCYMKa He CyLLecTByeT, nuwmnTe cnoso HET)
Bosbyautenn: A, Hutuyatka baHkpogta b. Bnacornas B. LUupokuii neHtey, I

Kowauba apyycTtka [1. Octpuua getckad E. KpossaHas aByycTka XK. ["epnecBupyc venoseka
31una 3. CealHMK W. Puwita K. Bblunii conutep

3abonesaHune: 1 Oudmnnobotpmnos 2.  OpaHyHkynes 3. Onuctopxo3 4.0cna 5.
TeHnopuHxo3 6. Tpuxouedanes 7. CnoHoBas 60ne3Hb 8.LLlncTocomato3 9. AHKWIOCTOMO3
10. SHTEPOOMO3

OtBeT:




3aboneBaHne 1 2 3 4 5 6 7 8 9 10
Bosbyautenb

[NepeHocUnK

(npomexy-

TOUHbIIA

XO035MH)

17. (6 6annoB) CoOTHeCUTe Ha3BaHWSA XXUBOTHbIX, KOJIMYECTBO MO3BOHKOB B LUEMHOM OTAeNe
X MO3BOHOYHMKA (YKaXKMTE YMCMO0) N UX OpraHbl AbixaHus (BnuwnTe BYyKBbl,
COOTBETCTBYIOLLME OpraHam AbixaHus). OTBeTbl 3aHeCUTe B Tabnuy.

KonnyecTBo NO3BOHKOB LLIENHOr0 0TAena no3soHovHuKa: 0;7; 2; 8; 6; 14.

OpraHbl gpixaHus: K - Koxa — XK- XKabpbl A - JIérkue anbeonspHole I - JIErkve

ryéuyatble # - JIErkne s4encTble.

OrBeT:
YKnBoTHOe PeuHoii BesneroyHas [pbitkas Cusblii  XKupad JlamaHTUH

OKyHb  Ca/lamMaHfpa sulepuya rony6b

Yncno WerHbIX

MO3BOHKOB

OpraHbl

AbIxaHns (byksa)

18. (7 6annoB). CoOOTHeCMTe (UTOTOPMOH W XapaKTepHbIA AN HEro Qu3noiormyecKuia
apekT: A - ayKCuHbl, b - rnb66epennunHbl, B - LMTOKNHWHBI;

1 MHAyumMpyeT AvddepeHUMaLmo KCUemsbl

2. CTUMYNMpYeT feNeHne KNeTok

3. CMoco6CTBYET 3aLBeTaHUIO ANMMHHOLHEBHbIX PACTEHWIA B YC/IOBUAX KOPOTKOrO AHA
4. CHWKaeT TpaHcnupauuto

5. 33/lep>KMBAET CTapeHne U30IMPOBAHHbIX NINCTLEB

6. TOPMO3UT ABNEHNS anKaIbHOI0 JOMVUHUPOBaHWS

7. YCUNVBAET BbITATMBaHMe CTeb/1s

8. MHAyuMpyeT, KOpHeobpa3oBaHue

9. yCKopseT co3peBaHue MN1040B

10.  BbI3bIBaET 06pa3oBaHNe 6ecCeMAHHbLIX (MapTeHOKapnmMyeckux) nioLoB

11.  yyacTBYyeT B MNpepbiBaHM MOKOSA MOYEK M CeMsH

12.  MHAYUMpYeT CUHTE3 a-aMuasbl

13.  obycnaBnuBaeT siBNEHME anKa/lbHOro AOMUHMPOBAHUA

OTBeT:

YacTtb 3. -
19. 3anunTe B A4EMKM TabnnLbl TEPMUHBLI COOTBETCTBYIOLLIME onpeaeneHusm (no 1

Ne OnpepgeneHns TepMuH
1 KoHOBasA No NPOUCXOXAEHUIO Ky/bTypa
MWKPOOPraH1U3MoB



B/INSAHME [BYX Pa3HbIX MO Moy, OAMHAKOBbLIX MO (opme U
pasmepamM ramet, 06pa3oBaHHbIX PasHbIMU 0CO6AMM
XpomonpoTtens, NPUCYTCTBYHOLLMIA B Na/IOYKaX CeTYaTKM
rnasa

4 O6pa3oBaHMe N1040B pacAeHNs, 06bIYHO GECCEMSAHHbIX,
6e3 onnoA0TBOPEHNS

5 [binbUa pacTeHnin, cobpaHHas MeJOHOCHOW MYeson,
Y/IOXKEHHasA B iUYENKM COTOB, 3a/IUTasi MeLoM

6 Monogble HEOKOCTEHEBLLIME pora B3pOC/bIX CamL0B
MapasioB,MATHUCTLIX O/IEHEN, MOKPbITbIE KOXEN C
6apxaTncTbiM BOPCOM

1  CnoCo6HOCTb K PasMHOXEHUWIO B IMYMHOYHOI CTagum
pa3BUTKA

8  Buabl XXMBPTHbIX, CYLLECTBOBaHME KOTOPbIX TECHO CBA3aHO
C YeNIOBEKOM W C HaCeNEHHbIMWN NMYHKTaMU

9  [eHeTMYeCKUin 3N1EMEHT NPOKApPUOT, KOTOPbIA MOXET
nepemMeLaTbCs B APYroi y4acToK XpOMOCOMbI, COXpaHss
KOMWIO 1 Ha CTapOM MeCTe 3a CYeT 3aKOAMPOBAHHOIO B HEM
camoM (pepmeHTa

10 [lepepayva reHETUYECKOro MaTepuana OT OAHOM GakTepun K

APYroi ¢ MOMOLLBH0 BUPYCOB

depmeHT, ocyLecTBaAOWMIA cmHTe3 HK Ha maTpuue

PHK

3MepeHne XXM3HEHHOW eMKOCTM NEerkux

MbilwLa, My4YKn KOTOPO UMEIOT LMPKYNApHoe (KpyroBoe)

HanpasneHne

14 CyLLeCTBOBaHME HECKO/bKMX (hOpM 0C06elt B nonynsuum
Kakoro-n1bo Buaa, pesko pas/imyaroLLmxcs no Tomy unm
NHOMY NPU3HaKy

15 Bwufbl paCTEHU N XXMBOTHbIX, COXPaHMBLUNECS OT
NCYE3HYBLUNX, LLUMPOKO PacrnpoCTPaHEHHbIX B NMPOLL/IOM

¢onop 1 thayH

& K

YacTb 4. Pewnte 3agaun. PelueHns ohopmMnsaiite pa3bopumso!
1. (3 6anna). PaccunTtaniTte MogHOe YMUCNO XKMpa Nno opmyne:
100'0,0127f (A - B)
X =
C

A n B - o6bem B Mn OO H pactBopa Na.2S23, nowlefwero Ha TWUTpOBaHWE
KOHTPO/IbHOM X OMbITHOW MNPO6 COOTBETCTBEHHO; f - KOIPPUUMEHT nornpasku; c -
KONMYECTBO >Xu1pa B onbITHOM npobe B I; 1 mn QO H pacTBopa Na25203 akBMBanieHTeH 1 MmN
QL H pacTBopa ioga, nnm 0,0127 r inoga. B pe3ynbTaTe sKCNepMMeHTa YCTaHOBWU/N, YTO Ha
TUTPOBaHME He CBA3aBLLErocs 1ofa B ONbITHOM Npobe yepe3 1,5 4 nocne gobaBneHus 25 M
Q[ H cnupToBOro pacTeopa Moda K pacteopy QL r >xupa B 10 mn xnopodopma nowio 15,2
mMn Na2S203. Ha TuTpoBaHme KOHTPO/bHOW Npo6bl, codepkallent Tonbko 10 mn xnopodopma
n 25 mn QO H cnMpPTOBOro pacTtBopa iogda, nowno 25,6 mn Na2S2C8. NMonpaBoYHbIi



KO3(hpmLMeHT paBeH 1,2. Ha OCHOBaHWMM pacCYMTaHHOrO BaMW KWUC/IOTHOMO YMCNa OTBETbTE
Ha BOMPOC: KaKoi »KMp Obln B3AT HA aHaiu3, XXMBOTHbIA UM pacTUTeNbHoe mMacno? OTBeT

KpaTKo 00bsACHUTE.

OTBeT:

2. (3 6asina). B KakoM HanpasfeHUW U3MEHWUTCS [A/IMHA KYCOYKa PacTUTe/IbHOW TKaHW, eciu
ee OMyCTUTb B PacTBOP C OCMOTMYeCKUM aasneHvem 1,0 MIMa. V13BECTHO, UTO KyCOYeK TOW
)K€ TKaHW B pacTBope C OoCMOTUYeckuM fasneHnem 0,8 Mlla He M3MeHWNCca B pasmepax?
OTBeT 00bsACHUTE.

OTBeT:

3. (4 6anna). MNpu WHTEHCMBHOCTM TpaHcnupaumn 15 © BoAbl HA 1 AM2 B 4ac [epeBo
ncnapuno 3a 10 yacos 20 NMMTPOB BOAbl. KaKyro NMCTOBYIO MOBEPXHOCTbL MMEET AEePEeBO BM ?

OTBeT:
4. (4 6anna). B gBe oauHakoBble Konbbl Hanvanm no 20 mn Ba(OH)2 n no 3 Kaniu
(heHonTtanemHa. Konbbl MAOTHO 3aKpblv MPobKamu, K KOTOPbIM MOABECU/IM Map/ieBble
MELLOYKM C O4MHAKOBbIMW HaBecKamu npopoctumx (Konba Nel) n Henpopocwwmx (konba Ne2)
ceMaH. Yepe3 2 4aca cogepXumoe Konb OTTUTPOBASIM  COMAHOM  KUCMOTOW A0
obecuBeumBaHns (heHongpTaienHa. Ha TUTpoBaHMe Kakou Kofbbl NOMAET 60/bLUe KUCMOTbI?

[Mouemy?

OTBeT:

5. (4 6anna) 3BeCTHO, YTO Y MHOTUX PacTEHUIA eCTb XKNU3HECMOCOOHbIE NONUMIONAHbIE
(hopMbI, CNOCOBHbIE K NMONOBOMY PasMHOXEHUI0. B pacTUTeNbHOM MUpPe Mpouecchl



yeH OMUUHOCTU FeHoMa ABNAKTCA OCHOBHLIMW MOCTaBLUMKaMK MaTepuana asis
BO3HWKHOBEHWSI HOBbLIX FEHOTUMOB. Y ayTONOMUMN/IONAOB B MEN03e roOMO/IOrMYHbIE
XPOMOCOMbI PacXoAaTcs K Mositocam C/lyyainHo, 1 3aBepLUeHMeM npoLiecca ABNSeTCs
obpasoBaHue AnMnnonaHbIX ramet. Kakue cnopbl gacT TeTpanions AAaa U B KAKOM
COOTHOLLEHNN? OOBACHUTE.

OTBeT:
6. (5 6annos) Mpn pasBeaeHUN TbiKB Ha Aade GabyllKa Ballero Apyra CTONKHYNacb C TeM,
YTO M3 CeMsiH GenbIX ThbIKB MPOLLMOrO rofa, B 3TOM rofy y Hee BbIPOCAW: 19 pacTeHuil - ¢
XKeNTbIMU Nnogamu, 6 - ¢ 3eN1eHbIMK, 67 - ¢ 6enbiIMu. O6bACHUTE GabyLLKe Kak HacneayeTcs
OKpackKa Y TbIKBbl. KakoBbl FeHOTUMbI 6e/bIX TbIKB NPOLLNOro roga? MOXHO N1 NONY4YnTb
Oenble TbIKBbl B Pe3y/bTaTe aHaM3NPYHOLLEro CKPeLlMBaHUS AUreTepo3nroThbl? 3anuiumnte

X0[] PeLLeHVs.

OTBeT:

7. (6 6annoB) B3pocnomy 4enoseky Becom 70 Kr And yA0OBNETBOPEHMSA MOHOW CYTOYHOW
NMOTPe6HOCTM B 3HEPTUM JOCTATOYHO CbecTb 540 r ritoko3bl. OKUCNEHWe OAHOW MONEKY/ bl
rnioKo3bl faeT npumepHo 30 monekyn AT®. KoHueHTpauma AT® B KneTKax OcTaeTcs
MOCTOSHHOM W TMOALEPXKMBAETCA Ha YPOBHe 2 MWUIMMOML/NIATP, & KOJIMYECTBO
BHYTPUK/IETOYHOM XXUAKOCTU Y B3POC/IONO YenioBeka cocTaBnseT okoso 40% macchl ero Tena
(Mpumem MNOTHOCTL XMAKOCTK 3a 1r/Mn). MonsgpHas macca rntokosbl - 180 r/monb, AT -
507 r/monb.

Bonpoc 1 Ckonbko kunorpaMm AT® B CyTKA MPOU3BOAMT YesloBeK MNpU MOHOM
OKWICNeHWM JaHHOI0 KOMMYeCTBa rNH0KO3bl? (OTBET OKPYIr/nUTE A0 LenbiX).

Bonpoc 2. Ckonbko rpamm AT® cofep>KuTcad 0O4HOMOMEHTHO B Tejle YenoBeka?

Bonpoc 3.  YuuTbiBas, 4YTO KOHUeHTpaums AT® B K/eTkax OCTaeTCHd MOCTOSHHOW,
BbIUMCIUTE YMCNO 0B0OPOTOB KaXKaoW MoseKynbl AT® 3a CyTKM, TO eCTb CKO/IbKO pa3 OHa
noaBepraeTca ruaponun3y 1 BHOBb CUHTE3MPYETCS.

Bonpoc 1

OTBeT:
Bonpoc 2



OTBeT:
Bonpoc 3.

OTBeT:
8. (6 6annoB) Kapernasas »eHLMHa C runonsiasnein sManm 3y60oB (4OMUHAHTHBIN NMPU3HaK,

CUENNeHHbIA ¢ X-XPOMOCOMOW, 3ybbl CBETNO-OYpPOro LBeTa), MaTb, KOTOPOA UMeNa Takue
e 3ybbl M ronybble rnasa, a oOTel, CTpajas reMouianent, 3amy>Xem 3a ronyoornasbim
reMoMINKOM C HOPMa/lbHbIMK 3y6amMu. KakoBa BEPOSATHOCTb POXAeHMA (B %) B 3TON CEMbE
rony6ornasoro maibyvMka ¢ AByMsi 3a00n1eBaHVMSMU OLHOBPEMEHHO, €C/IM MeXAy reHamu
runonnasum 1 remogounnn 30 MopraHna? 3anuiinTe XO4 peLLeHus.

OTBeT:

9. (7 6annoB) B nabopaTtopun M3yyann NpoTeKaHWEe KNETOYHOro LKA B KynbType
KNeToK. [1ns 3TOro Ucnosib3oBa/in MeToAbl MUKPOCKOMMPOBaHUA 1 aBTOpaamorpagun.
Hanbonee npocTo 6b110 ONpeennTb ANTENIbHOCTb MUTO3a - HabM4eHUA KNeTOK Noa
MMUKPOCKOMNOM MOKa3anun, YTo OH NPoAo/MKaeTca 2 vaca. 14 onpefeneHus
MPOAOC/HKUTENBHOCTM APYTUX NEPUOLOB KNETOYHOIO LKA K KynbType (KNeTKu
KOTOPOW HaXOAWMNCh Ha Pa3HbIX CTaauaX KNEeTOYHOro UMKa), 400aBuv HYKNeoTuA,
coaepXaLumi pagnoakTUBHYO METKY (TPUTKIA).

Bonpoc 1 Kakoi HyKneoTua MCronb30Ba/iM B 3KCNEPUMEHTE 1 NOYeMy?

Omeemi

Uepes He6ONbLLIOW MPOMEXYTOK BPEMEHM METKY, KOTOpas He ycresa BKIUYNTLCA B
AOHK, yganuau, 4tobbl NpefoTBPaTUTL Aa/ibHENLLEee NOr/oWeHNe KneTKamm
MEYEHOro HyKneoTuaa.

Bonpoc 2. B Kakom nepuofe KNeTOYHOTO LMKa HaXOAMINUCh KNeTKY, BKIOUMBLUME
MeueHbI HyKneoTuna?

OTBeT:



3aTem uepes onpeaeneHHble MPOMEXYTKN BPEMEHU OTOMPann U3 KybTypbl
Npo6bl, KNETKN OKpaLUM1BaIX 1 aBTopaauorpacguposani. Yepes 2 yaca nocne
YIANeHns 13 cpefibl MEUEHOr0 HYKNeoTuaa MeTKa obHapyxunack B 30% KNeToK, U

Cpean HUX He Bblo AENALLIMXCS.
Bonpoc 3. Kakoii BbIBOf, 0THOCUTENBHO NPOTSAXKEHHOCTY KAaKoro-1m6o
nepuroAa’kNe TOYHOIO LMKNa MOXKHO CAeNaThb, 3Has NPOLEHT MeUeHbIX KNeTOoK?

OTBeT:

Bonpoc 4. Noyemy B AenAwmnxca KneTkax HeT MeTKn?
OTseTi

Uepes 4 yaca nocne yganeHna 13 cpefbl Me4yeHoro HyKneotnaa MeTka
nosiBuNach B AeNALWNXCA KIETKax.

Bonpoc 3. IMpofgomKnTeNbHOCTb Kakoro nepuoja KneTo4vyHoro umkna
onpefenseT pesynbTaT 3TOro aKkcnepumeHTa? NMoyemy?
OTBeT:

[Mpopomkas oTéupaTb U3 KynbTypbl MPOObI KMNETOK, 06HAPYXXN/IN, YTO MeYeHble
[ENALMECs KNeTKM B KaKO-TO MOMEHT COBEPLLEHHO MCYe3atoT, a MOTOM MOSBNAOTCS
BHOBb. [1pOMEXYTOK MeXAY ABYMS NMOC/eA0BaTebHbIMIN MUKAMU BK/THOYEHUSA METKU
coctasnsan 20 yacos. Bonpoc 6. Kakomy nepuofy COOTBETCTBYET 3TO BpeMA?
OTBeTy

OOGBACHUTE NPOUCXOXKAEHNE ITUX HOBbIX AENALMXCA KNETOK C METKOIA.

Bonpoc 7. MNoaseanTe UTOMM 3TOr0 aKCnepuMeHTa. PaccunTainTe
NPOLOMKNTENbHOCTb CTafuiA KNeTOYHOro LUMKNa, UCXOAA U3 AaHHbIX IKCMepUMeHTa,
(NpviBeaVTe X0 pacyeTOoB), HAPUCYAT.e CXeMY BCEX CTaAuin B BUe OTPe3Ka un
NOAMULINTE WX Ha Balleid CXeme.

OTseTi

10. (9 6anno) JlmMHeiHasa BupycHad [AHK nogsepraetcd AeCTBMIO (DEPMEHTOB-
PECTPMKTA3 M WX KOMOWHauMii. TlonyumBlUMiACA Habop (hparMeHTOB PeCcTPUKLMK
noABeprnn .3nekTpogopesy. Ha OCHOBaHWM MpPefCTaB/ieHHbIX B Tabnvue [AaHHbIX
MOCTPOINTE PECTPUKLUMOHHYHKO KapTy BupycHoM AHK ¢ yKazaHMem pacCTOSHUA Mexay
canTamy pecTpUKLMN.

PeCTpuKUMOHHbIN aHam3 AHK KapTa .
depMeHTHI Pasmepbl (hparmMeHTOB
(T.n.H.)
Sma | 2,6, 10
Bal I 11,7
Pvu Il 4, 14

SmaluBglll 2 3,6,7
Smal n Pw 24, 66

Bgl I m Pvu 3,4, 11



OrtBeTbl 10 kn. Bronorusa 2019 (paiioH.aTan)
YacTb!. (1 6ann 3a BONpoc)

1 2 3 4 5 6 7 8 9 10
61 a6 @ aBrg ar 6r aBoe aB B  a

YacTb 2.11 .(26an1a)
12.(2,5 6anna)

13255 6anna) CemeincTso 1 2 3 4 5

®opwmyna il

LiBETKA

CreneHb 1 2 3
14. (3 6anna) KpoBonoTepu

ML Anbroeepa B B A

15. (7 6annos)

A. ®OTOCUHTETMUECKAS NMEKTPOHTPAHCNOPTHas Lenb (STLL x1oponsiacTos)

b. 1.MembpaHa Tunakonia; 7. ®oTocucTema ll
2.JTIOMEH; 8. ®doTtocuctema ll
3. CTpoma xnoponnacTa; 9. HAL®+(auoeHbi)
4. Bofa;

5. Kucnopog;

6. MpoToHbI (HH);
10. HAA®H (HAA®PH2 HAOPH+BI",BOCCTaHOB/MEHHBIN);
11. AQD +P (pocaT HeopraHMYecKuid, hocopHas KMCNoTa)

12. AT®; 13.AT®P-cuHTeTa3A.



16, (10 6annos.)

3abonesa 1 4 3 4 5 6 7 8 9 10
H1e
Bo3byan B % r X K B A E 3 1
Tenb
MepeHocunk  Jlyyene  Pako Nyuene He He He Hace bBpioxo He He
(npomexyTod  pble obpas- pble T T T KoM HOrMe T T
HbIl X03anH)  (KocT Hble (Koct ble Monn

Hble) Hble) toc

pbi6bI pbi6bl Kyt

17.(6 6annos)
XXunBoTHOE PeuHoii BesnerouHas MpbiTkas Cum3blil  XKupad JlamaHTUH
OKyHb  cafamaHgpa sulepuua rony6e

Yucno wekHbix 0 2 8 14 7 6
NMO3BOHKOB
OpraHbl X K A r A A

[blXaHus (6ykea)

18. OTBeT: (7 6ann0B, No 0)5 3a NO3ULMIO. 3a KAXKAYH HEeMpaBUIbHYHO LUMdpy - MUHYC 0,5.
MopsAaoK undp 3Ha4YeHNs He UMEET)

A -17, 8 10, 13;

B-3 7 10 11, 12;

B-2,5,6,11.
YacTtb 3.
3anuwunTe B AYelikn Tabnuubl TEPMUHBLI COOTBETCTBYHOLLME onpegeneHusam ( no 1 6anny):
Ne OnpegeneHus TepmuH
1 KnoHoBas Mo NPOMCXOXAEHUIO KynbTypa LTamm
MUKPOOPraHn3mMoB

2 CnvsiHMe gBYX pasHbIX MO NOMY, OAMHAKOBbIX MO (opme n  V13oramus
pasvepaM rameT, 06pa3oBaHHbIX pasHbIMK 0COBSMK

3 XpomonpoTeus, NpucyTCTBYIOLLMIA B NasloYKax CeTyaTku PogoncuH
rnasa

4 O6pa3oBaHMe M1oLOB PacTeHNs, 06bIYHO 6ECCEMSAHHBIX, lMapTeHokapnua
6e3 onioa0TBOPEHUS

5 TbinbLa pacTeHuit, cobpaHHas MeJOHOCHOM NYesnoi, Mepra
YNOXEHHasl B fiuelikn COTOB, 3a1MTast MefjoM

6 Monoable HEOKOCTEHEBLUME pora B3pPOC/bIX CamMLLOB MMaHTbI
MapanoB,NATHUCTbIX ONEHEN, NOKPbITbIE KOXEN C
6apxaTCTbIM BOPCOM n_

7 Cnoco6HOCTb K Pa3MHOXEHMIO B IMYMHOYHON CTaguu HeoTeHua
pasBUTUS

8  Buabl XMBOTHbIX, CyLLECTBOBAHME KOTOPbIX TECHO cBsidaHo ~CWHAHTPOMbI
C Ye/IOBEKOM U C HACeNEHHBIMM MyHKTaMu



10

11

B

14

[eHeTMYECKNI 3/1EMEHT NPOKAPUOT, KOTOPbIA MOXET TpaHcno3oH
nepemMeLLaTbcs B APYroli y4acToK XpOMOCOMbI, COXPaHsis

KOMWIO 1 Ha CTapoOM MeCTe 3a CYET 3aKOAMPOBaHHOIO B HEM

camMoM (hepmeHTa

Mepefaya reHeTMYeCKOro MaTepuana OT OAHON GakTepun K TpaHCLYKLMA

[pyroii ¢ MoOMOLLbIO BUPYCOB

depMeHT, ocyLlecTBsAOWMIA cnHTe3 AHK Ha maTpuue PesepTasa,

PHK obpaTHast
TpaHCcKpunTasa

V3MepeHne XMU3HEHHOW eMKOCTU flerknx CnupowmeTpus

Mbliwua, Ny4YKn KOTOPOI UMeoT unpKynsipHoe (kpyrosoe)  CuHKTep
Hanpas/ieHue

CylLecTBOBaHNE HECKOMBbKMX (hOpM 0coGeii B Moy nsLmum Monumoppusm

KaKoro-nim6o Buaa, pe3ko pasnnyatoLLyxcs no ToMy uim

VHOMY MpPU3HaKY [

Buabl pacTeHWii 1 XMBOTHBIX, COXPaHUBLLMECS OT PennKThI
MCYE3HYBLUNX, LUIMPOKO PacpOCTPAHEHHbIX B MPOLUIOM

tnop un tayH

YacTb 4. Pelinte 3agaun.(PewueHns ohopmnsiite pasbopunso!
1 (3 6anna)-158,5(1 6); pacTutensHoe Macno(16), Tak Kak iogHoe yncnio 6onbioe(16)

2.

(3 6anna). OTeeT: ymeHbiMnTCA(16). Tak kak B O,8MpacTBOpe pasmepbl He
M3MEHWNCb, 3HAYUMT 3TOT pacTBOP —M30TOHMYeckuit (16). 1MpacTBop UMeeT
60/bLUYI0 KOHLEHTpauMio, a 3HaunT 60/ibLiee 0OCMOTMYECKOE AaBeHNe 1 COCYLLYO
cuny, T.e. IBNSETCA rMNepTOHNYECKUM N0 OTHOLIEHUKD KPacTUTENbHOR TKaHU.
Boga no rpafueHTy BOAHOIO NOTeHLMaNa BbIXOAUT M3 KNeTOK TKaHW B pacTBop,
KNeTKW TepsalT Typrop, AMMHA KyCOUYKOByMeHbluaeTcs(1 6).

3. (4 6anna, nol 3a geiicteue). OTBeT: 1,3(3)M2

4.

(4 6anna). OTBeT: Ha TUTpoBaHMe Konbbl Ne2( 16). MNpwn AbiXxaHWK CEMSH BblaenseTcs
YINEKUCAbINA ra3, KOTOpbI CBA3bIBAETCA C rngpokcuaom 6apus( 16). Tak kak
MHTEHCUBHOCTb AbIXaH1sl NPOPOCLLMX CEMSH BbILLIE, OHM BblAensT 6onblwe CO:;,
60nbLUe 6apmTa CBA3bIBAETCS, MEHbLUE ero ocTaeTcs Aadpeakymn ¢ kucnoToin(\6). B
Kon6e No2 MHTEHCUBHOCTb AbIXaHWsl HENPOPOCLLKX CEMSIH MEHbLLE, MeHbLLIEe GapuTa
CBA3bIBAETCA, 60MbLUe OCTaeTca npearnpyeT ¢ KucnoToii(\6).

5. (4 6anna) OTeeT: AA} 4Aa, aa - no 16 3a ka>kAblii Tun cnop 1 16 3a npasuibHOe

COOTHOLUEHne, ecnn nokasaHo Kak rnocynTaHo.

6. (5 6annos) Habntogaemoe pacwienneHune- 12:3:1, 3Ha4MT UMeET MeCTO TakKoe
B3aMMOAENCTBME FeHOB KakK JOMUHAHTHbIV anucTas- 16

P AaBs AaBs - 16
ben. ben.
F 9 A-B-; 3 A-BB; 3 aaB-; laaBB
ben. XKent. bep.  3en.



P AaBB aaBB - 10
ben. 3en.
F AaBB -6en. AaBB- enT. ;aaBB-6en.; aaBB- 3en. -16 , 6enble - 50%-16

OTBeT: 6enble TbIKBbI MPOLLNOro roga- AaBs, MOXHO- 50%.

7.(6 6anna, no 2 3a Bonpoc)

Bonpoc 1.46 kr AT® B cyTKMW.

Bonpoc 2. 28.41 (ponyckaeTcs OKpYrieHue).
Bonpoc 3. 1607060poToOB

8. (6 6annos). Mo 16aiiny 3a reHOTUMbI POAMTENEN, 3a rameTbl, 3a FEHOTMN pebeHka n
pacyer.
Ortser:3,75 % i Th

{ i I T i

uu/ipuu / svmuaunnosein, T.K. OH BXOAMT ToNbko B AHK. (0,56)
Bonpoc 2. B S-nepuoge - (0,56)
Bonpoc 3. MOXHO NpeanonioxunTb, YTo S-nepuop 3aHUmaeT 30% OT NPOTAXKEHHOCTU

BCEro KNetouyHoro uj«/Ta—(16)

Bonpoc 4. T.K. MeyeHOW TIMUANH BKNKOYAEeTCs TOMbKO B S-nepuog, To, 4To ero Bce
elle HeT B AeNAWmnxca KneTkax, 03Ha4aeT, YTo OHY eLle He BCTYNUAW B MUTO3, T.€. OT
S nepvoga Ao MmnTo3a 60blue ABYX Yacos - (16)

Bonpoc 5. G2-nepiiofl, T.K. NepBbIMM B MUTO3 BCTYNalOT KNETKU, KOTOPbIE B NEpUOS
MeYeHUs Haxoaunuck plkoHue S-nepuoga. BoiBoa: G2-4 vaca - (16)

Bonpoc 6 3Tu gensiweecs KNeTKW NPeAcTaBAsOT cCO60M A0YEpHUE KNETKH,
NPOMCXOAALLME OT TEX MATEPUHCKMX, KOTOPbIE BKAKOUMAN METKY, HAXOAACb B MOMEHT
fpo6asneHus 3H -TuMr|umHa B S-nepuoge. 3TW MaTEPUHCKUE KIETKU pasgenuinch, a
3aTeM MNPOLUW Yepe3 NTOpYH MHTepthasy M BCTYNUAN BO BTOPOe AefleHne, TO eCTb
npojenany OAuH MOMHbIA LMK U YacTb cnegytolero, 20 4acoB - MPOTSHKEHHOCTb
BCEro KNeTo4Horo uymkna- (16)

Bonpoc 7. MogseanTe NTOrM 3TOro 3KCNepUMeHTa: HapuUcyiiTe CXeMy BCex CTagauii
KneTouHoro uukna. PaccunTainTe MpofonKuTenbHOCTb 3TUX CTaauid, ucxoas us
[aHHbIX 3Kcnepw Hiibl'(NnpuBeanTe X04 pacyeToB) ¥ NOANULLNTE UX Ha Balleit
cxeme. 20 4 - Becb UMK/, Torga S-nepmog —ato 30% ot 20 u, T.e. 64 G2 - 4 yaca, M
- 2vaca, Torga Gl =20- 6- 4- 2=84 ( 16) 3a BEpPHYO CXEMY CO BCEMU CTaguaMu
N LNNTENbHOCTbIO) 1.6)1.

10. (9 6) Mo 16 3a pecTtp)nc/lasbl 1 pasmepbl
Kapta

Sma 1 Sma 1 Bglu Pvull

| | ™
2 6 3 3 4



