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112NN NNOW PONWD MM .2

a. [IpoIoKUTEIIBHOCTD 9K3aMEeHa: TPH Jaca.
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6. CrpoeHre BONPOCHUKA U KJIIOY K OLIEHKE:

B 3TOM BONpOCHUKE YeThIpe pasjea. mmMpy 32 — PYRIPID

Pazpen nepsbiit:  — 32 Gamna MM 35— WP

Pasnen Bropoit:  — 35 Gannos MTPI1E  — >whw P9

Pazpen Tpetuit: - 18 Ganos MM I5  — a1 pId

Paspien yerBepThIil — 15 6annoB mTPI 100 — YPnIo
Bcero — 100 6annoB
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B. PaspelleHHBIN BCIIOMOraTeJIbHBI MaTepUuall:
JIBYySI3bIYHBIN CIIOBAPb.

NTOVR MR T
PIDY ¥ PYURIN P92 MORWAD DY MIWNN DX
(23 TIny) NNIN NI2NN POV PIIWNA

r. OcoOble yKa3aHusI:
OTMeTbTe OTBEThI Ha BOMPOCHI IEPBOrO pa3feia Ha JIUCTE
OTBETOB, HAXOISIIEMCS. B KOHIIE 9K3aMEHALMOHHON TeTpaau
(cTpanuna 23).
OTBeTbI Ha BOMPOCHI BTOPOr0, TPETHETO U YETBEPTOrO PA3JIEIIOB
HAIMUILINTE B 9K3aMEHALVIOHHOM TETPAIH.

2792 W1 P93 MYRWA YY MAWNN NN
12NN NIINNI 1INID ¥ 1IN P19 SWHYN

.IOYL WHWNI TNY D WRIZ 7HOPY” DIVIY ¥ . 7191 1)°NIA0 DIANNI INIY v
.1°Na0 NY09Y DN NDIYY N1NIN NIINNI DIPRY DT DOV NIND
[TvmTe TONBKO B 9K3aMEHAMOHHON TeTpaju. HanmuimTe coBo «nvy»v» B Havajle Kaxk 0l CTPaHULbI,
OTBEJICHHO BaMM MOJ] YePHOBUK . BbIMoTHEHNE TFOObIX YEPHOBBIX 3aMMCEN HA JIMCTAX, HE OTHOCSIIMXCS K
9K3aMEHALMOHHOM TETPAI, MOXKET MPUBECTU K TOMY, UTO 3K3aMeH Oy/IeT aHHYJIMPOBAaH.

Kenaem ycnexa! 1AnYsna
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Bonpocsl
Pasnen nepBbiin (32 Gaa)

B sTom pazpene 20 Bonpocos, 1-20.
Bam caenyeT oTBeTUTh Ha Bce Bonpockl. Eciv Bbl OTBETUTE BEPHO 1O MEHbLIEN Mepe Ha 15 Bonmpocos, TO

nojyyute Bce 32 Ganna.

JInst Kaxkaoro BOMpoca NpUBEIEHbI YEThIPE BapraHTa OTBETA. BrioepuTe HanboJee NoAXOISIINA BAPUAHT

OTBeTA.
*  OrMeTbTe BLIOpAHHBIN BaMM OTBET Ha JIMCTE OTBETOB, HAXOJISIIIEMCS] B KOHIIE 9K3aMEeHAIMOHHOM

terpaiu (cTpanuna 23).
* B Kaxj0M Bonpoce NMoCTaBbTe PyYKON X B KIIETKE MOJ] OYKBOI (N—T), COOTBETCTBYIOLLEN

BbIOPAHHOMY BaMU OTBETY .

[Ipumep:

47. Kakoe 3a005eBaHue NEPEHOCST KOMaphI?

N. Temarur
1. Kpacnyxy
). Manspuro

7.  Koxkmrom

B nanHOM ciiyyae 0003HaubTe CBOII OTBET

Ha JIMCTE OTBETOB TakK:

7 p) a N 47.

[] [] []

* B Kaxk0M BOIpOCe TOJIBKO OIMH OTBET MOKET ObITh OTMEUYEH X .
*  Yr00BI CTEpeTh 0003HAYEHHUE, CIIe/IyeT 3aKpacuTh BCro KieTky Tak:

*  He paspemaercsi cTupaTb 0003Ha4€HNE KOPPEKLMOHHO JKUIKOCTBIO (TUIIEKCOM).

/npoooxcenue Ha cmparuye 3/
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OﬁpaTl/ITe BHUMAHUE: CJICAYET MO BO3MO2KHOCTHU BO3ACPKUBATHCA OT 3a4Y€PKHUBAHUA HA JIUCTE
OTBETOB, MMOITOMY PEKOMEHAYETCA OTMETUTD l'[paBI/IJII)HinI OTBET CHAYaJia B CaMOM BOIIPOCHHUKE

M TOJIBKO ITIOCJIE€ 9TOr0 OTMETUTD €ro Ha JJUCTE OTBETOB B KOHILIE 3K3aMeHaHI/IOHHOI7[ TEeTpaau.

OtBeTbTe Ha Bce Borpochl 1-20.

1. TI'ne B knerkax BbipadaTbiBaercst ATP ?
X. B pubocomax u MUTOXOHAPUN
3. B appe u pubocomax
>. B MuTOoXxoHApMM M UTONIIAa3ME

7. B gpape u upronnasme

2. KakoB npsiMOii UICTOYHUK SHEPTUU Y CEMEHM B MTPOLIECCE €ro MpopacTaHus?
X. MuHepasbl, HaXOJSIIMECS B TOYBE
1. Kucnopop, Haxopsiuiics B noyse
».  ConHeuHbIN CBET

T. OpFaHI/I‘-ICCKI/IC BE€IICCTBA B CEMCHU

3. Yro o01ero Mexjy pacTUTENbHON KIIETKOI, SKUBOTHOM KJIETKOW U KJIETKOW 6akTepun?
NX. Bo Bcex sTUX KJIeTKax FreHeTUYEeCKUI MaTepUall OTAENIEH OT LUTOILIa3Mbl MEMOPAHOIA.
1. Bo Bcex 9TUX KJeTKax OIuHAKOBasl MOCJEN0BATEIbHOCTh HYKJeoTh10B B DNA .
».  Bce a1u Ki1eTKM ciocoOHbI K (POTOCUHTEY U KIIETOUHOMY JIbIXaQHUIO.

T. Bo Bce aTuX KlleTkax NMpOUCXoJUT Mpouecc CTpoOUTE/ILCTBA Oenka.

4. YyacCTHMKM COPEBHOBAHMI1 O OETy MOTEIOT, 1a’Ke KOIja TEMIepaTypa OKPY>KAIOLLEN cpe/ibl HU3Kas.
Yem 570 BbI3BaHO?
N. Y CHWIJIEHHBIM KJIETOYHBIM [IbIXaHUEM B MBILIEYHBIX KJIETKAX
1. YBeJauM4eHueM KpOBOTOKA K MO3TY
).  YMEHbIIEHMEM KPOBOTOKA K KOXe

T. IToBbITIIEHHBIM BBIJICJICHUEM SPUTPOIIOSTHHA

/npoooxcenue Ha cmparuye 4/
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5.  YueHuK npoBepui KOJIMYECTBO MOJIOUYHON KUCJIOThI, KOTOpasi 00pa3oBajach B TeUeHue 24 4acoB B
npooUpKax, COAEP>KABIUMX MbILIEUHbIE KJIETKU NPY Pa3JIMYHOI TeMNepaType U Npy ABYX Pa3IM4HbIX
KOHLEHTPALMSX KACJI0poaa. B Hayase onbiTa BCe MPOOUPKU COAIEPIKAIN OIMHAKOBOE YUCJIO KJIETOK U
OJJMHAKOBYIO KOHLIEHTPALMIO IJIFOKO3bI.

I1nan omnbITa onucad B TaOJIMIIE.

Temneparypa | Konuentpauus kuciaopoga
IIpo6upka
(°c) (%)
A 10 20
B 19 20
C 37 5
D 75 5

B kaxoii npo6upke 00pa3zoBaioch caMoe 00JIbLIOE KOJTMYECTBO MOJIOYHOM KUCIIOThI?
x. B npobupke A
3. B npobupke B
»>. B npobupke C
7. B mpobupke D

6. YTO BEpHO B OTHOLIEHMH MTPEBPALLECHUI (TIEPEXOI0B) IHEPTUU B XKMBOM OpraHusme?
X. Temnmnoas sHeprus NpeBpallacTcsd B XUMUYECKYH0 SHEPIUIO U B CBETOBYIO SHEPIHUIO.
3. X¥WMHYECKasi 3HEPIUs MPEBPALLAETCS B IPYTYI0 XMMAYECKYIO SHEPTUIO U B TEIJIOBYIO SHEPTUIO.
). Tennoas sHEeprus nNpeBpallacTcs B XMMUYECKYH0 SHEPIHIO.

7.  XUMMYECKas 3HEprus NpPeBpallaeTCsl B CBETOBYIO 3HEPIHUIO.

7. JleBast cTOpOHa CEpAEYHON MBILILBI Y OIHOIO YEJIOBEKA OYeHb ocjaabena. YTo MoxXeT Mpon3oiTu
BCJIE/ICTBUE 3TOr0?
X. JlaBneHue B a0pTe YBEJIMUUTCS.
2. CeppeyHblil BLIOPOC yBEJIMYUTCS.
».  IIpaBas cropoHa cepaua OyfeT nojgaBaTb KPOBb B aOPTY .

T. Oo6Bbem CEPACYHOI'0 COKpallCHUsI YMCHBIIINTCS.

8. Pacrenus Kykypys3bl, KOTOPbIE MOTJIOLAIOT COSIMHEHUS a30Ta U3 MOYBbI B OOJILIIIOM KOJIMYECTBE,
pacTyT ObICTpee, YeM pacTeHusl, KOTOPbIE MOIJIOIAIOT COSIMHEHNST A30Ta U3 MOYBbI B MEHbIIIEM
KoamyecTBe. Kak MOXKHO 3TO OOBSICHUTE?

X. Bbicokasi KOHLEHTpalMsl a30Ta B PACTUTELHBIX KJIETKaX MO3BOJISIET MOBBIILIEHHYIO BLIPAOOTKY
Oelka.

2.  Bbicokasi KOHLEHTpalysl a30Ta B PACTUTELHBIX KJIETKaX MO3BOJISIET OOJbIIEMY KOJTUYECTBY
a30Ta MPEeBPATUTHCS B TIIFOKO3Y.

).  BbIcokasi KOHUEHTpauus a30Ta B KJIETKaX KOPHs CIOCOOCTBYET TOMY, UTO OOJIbILIE BOJIbI
BBIXO[IUT U3 KJIETOK.

7. BbIcoKas KOHIEHTpALMs a30Ta B KJIE€TKaX NPUBOJUT K TOMY, YTO PACTEHUE OCYLIECTBIISIET
(poTocuHTE3 B MEHBILIEM O0OBEME.

/npodoaxcenue na cmparuye 5/
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9. DpuTpOUMT BbIILIE C KPOBOTOKOM M3 KUCTH MPABO PYKHU U IOCTUT MpaBoii cTomnbl. Yepes kakue

OpraHbl 3Ta KJIETKAa JOJIKHA OblIa MPOUTH?

N.
1.
J.

7.

Huacparma u erkue
Cepnue u jerkue
Cepnue 1 noyku
ITouyku ¥ MBIIIIBLI HOTW

10. HccnenoBaTeny n3yuniy nomy sy 6aKTepuii B pa3fiMuHbIX BUAX MOYBbI. BBISICHUIIOCK, UTO B OYBaxX

C BbICOKMM COJIEP>KaHUEM HE(PTHU MPOLEHT OaKTepuil, pa3ararolmx HeThb, BbILIE, YEM MPOLEHT 3TUX

6akTepuil B IOUBAX C HU3KKUM cofiep>kaHreM HedpTu. KakoBo BO3MOXKHOE 00BSICHEHNE 3TOTO SIBJICHUS ?

N.

B Ooraroit He(pThIO cpefie TOMBKO CBOMCTBA, JAIOLME MPEMMYLLIECTBA C TOUYKHU 3PEHUS
BbIXKUBAHUS1, IEPEAIOTCS 10 HACTIEACTBY.

B Ooraroit He(ThIO cpefie GakTepruu CO BpEMEHEM MTPUBLIKJIA NCNOJIb30BATh HE(PTH B Ka4eCTBE
VCTOYHUKA MMUTAHUSI.

B Goraroii HedThIO cpesie 6akTepun, MPUCTIOCOOJIEHHbIE K Pa3JIOKEeHUI0 He(PTH, PAa3MHOKAIIUCH
0oJibLIE, YEM APYTHUE OAKTEPUN.

B 6oratoit HedThIO cpefie OakTepuu, pa3Jiararolye HedThb, PA3MHOKAKOTCS JIJIS1 3ALLUAThI

OKPY>KArOUIEN CpeNbI.

11. B xakoMm u3 ceyroLyX MPOLECCOB YYACTBYIOT 3H3UMbI?

N.

1.

CBsa3bIBaHME aHTUTEJIA C AaHTUTEHOM
dortocunTes
[IpoHrKHOBEHUE KHUCTOPO/A B KIIETKY

Ocmoc

12. Kakoii u3 rpapukoB A-D BEpHO ONMUCLIBAET COAECP>KAHME AHTUTEI K ONPEJIETIEHHOMY aHTUTeHY

B KPOBMU IIOCJIC BBEJICHUS MMAaCCUBHON BaKIMHbI U TTOCJIE BBEJCHUA AKTUBHOWM BaKIII/IHI)I?

D C B A

Conep:kaHue Conep>kanue Copnep:xanue Copnep:kanuie
AQHTHUTE] B KPOBH AQHTHUTEN B KPOBH AHTHTEN B KPOBH AHTHTEIl B KPOBH

T Bpewms T Bpewms T Bpewms T Bpems
Beepenue (Hepem) Baepenue (repem) Beepenue (Hepemm) Beepenue (Hepenn)
BaKIVHbI BaKIIMHBI BaKI[MHbBI BaKIMHBI

O6o3HayeHNs:

aKTHUBHAsI BaKLHA

IacCuBHasl BakIHa - — — -
N, A

B
. C
7. D

/npoooaxcenue na cmparuye 6/
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13.

14.

15.

16.

17.

KusieTka xXuBOTHOrO ObLIa MOMENIEHA B PACTBOP, COAEP KA TOKCUYHOE BELECTBO. MOJIEKYJIbI

TOKCUYHOT'O BELIECTBA HE MPOHUKJIU B KJIETKY.

Kak M03kHO 00OBSICHUTE 3TO?

N.
1.

KoHueHTpaiuys TOKCMYHOr0 BELIECTBA B KJIETKE ObljIa MEHBIIIE €r0 KOHLIEHTPAUUK B paCTBOPE.
N36uparesbHast NpOHUIIAEMOCTb MEMOPaHbI MPEJOTBPALLAET NPOHUKHOBEHNE BELIECTB, B
KOTOPBIX KJIETKA HE HY>KAAETCH.

Monekybl TOKCMYHOTO BELIECTBA OYEHb OOJbIINE U HEPACTBOPUMBI B JKUPE.

TonbKO MOJIEKYJTbI, KOTOPbIE HE HAHOCST BPeJl, MPOHUKAIOT Yepe3 MeMOpaHy .

YTO BEpHO B OTHOILLIEHUU BUPYCOB, HO HEBEPHO B OTHOLLIEHUU OAaKTEepHii?

N.
3.

OHUM MOTYT BbI3bIBAaTh 3200JI€BAHMS.
OHu copepsKaT TOJBKO OfMH TUI HACJEACTBEHHOIO MaTepuaa.
OHu cnocoGHBI K OICTPOMY Pa3MHOXKEHMIO.

MoxxHo MMpOU3BOJUTHL BAKIIUHbBI TPOTUB HUX.

Moua 3A0POBOI'0 4Y€JIOBEKA HE COACPKUT I'NTFOKO3Y. C yeM 3TO cBS3aHO?

N.
3.

['moko3a BcackIBaeTcsl U3 He(hpoHa OOPATHO B KPOBb.
['mrok03a He MepexofuT U3 KPOBU B HE(PPOH.
['mroko3a, nocTynarolasi B oYK, NPEeBPAILAETCsl B MOUEBHHY .

I'moko3a sBseTcs >KU3HEHHO BayKHbIM BCIIECTBOM U MMOITOMY HE BLIJICJISACTCS C MOYOI.

Hoquy B OCHOBE JIF000#1 3KOJIOTMYECKOM nupamMujibl HaXOJATCsI MPOU3BOAUTEIIN, 4 HE HOTpC6I/ITeJII/I?

N.
3.

HOTOMy 4YTO TOJIBKO MPOU3BOJAUTEIIN Bpra6aTLIBaIOT KUCJI0pO/J] U3 BOAbI U MUHEPAJIOB.
HOTOMy 4YTO TOJIBKO MPOU3BOJAUTEIIN Bpra6aTLIBaIOT KUCJIOpOJ U3 IMOKCHUIa yriepojaa.
HOTOMy 4YTO TOJIBKO MPOU3BOJAUTEIIN Bpra6aTLIBaIOT OpraHn4eCckKue BeUIeCTBa U3
HECOPraHN4CCKuX BECIICCTB.

HOTOMy 4YTO TOJIBKO MPOU3BOJAUTEIIN Bpra6aTLIBaIOT HECOPraHn4eCKue BCUICCTBA U3 BO/IbI U

KucJjopoja.

Yro BEPHO B OTHOILLICHUN Hle&TeHbHOfI CHCTEMBI UesioBeka?

N.
3.

Cokpalienuie MbIIL AuapparMbl yBeIMUMBAET 00BEM I'PYIHON KIIETKH.
[Tpu Bnoxe 06beM JIETKMX YBEJIMUMBAETCS BCIEACTBUE MOCTYIUICHUS] B HUX BO3/1yXa.
Kucnopoyn nepexopuT U3 ajabBeos B KPOBb aKTUBHBIM 00Pa3oM.

W3meHeHus B cocTaBe KpPOBH HC BJIUSAKOT HA PUTM J[IbIXAHUA.

/npoooaxcenue na cmpanuye 7/
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18. Yro XxapakTepHO s CIyYaiHbIX COOBITHIA, BIUSIIOLMX HAa COCTAB MOIYJISILMiA?

19.

20.

N.
1.

OHU NpOUCXOAAT BHE CBSI3U C MPOLECCAMU €CTECTBEHHOIO 0TOOpA.

Onn BCETr/1a YBCJIMYUBAIOT YaCTOTY MOSABJICHUS CBOﬁCTB, KOTOpbIE 06na11a}0T npenmMyuecCTBOM B
OKPY>KaroLIEN Cpefie.

Onn BJIUSIKOT, B OCHOBHOM, Ha KPYIIHBIC MOITYJISIUWN.

OHu Bceryia BbI3bIBAIOT CHUXKEHUE PUCTIOCOOIEHHOCTH [M1Pwa] 0cO0ei B MOMYJISILWHN.

Kaknm 06pa30M TpOM6OIH/ITLI B KpOBHA CHOCOﬁCTBYIOT MOAACP2KAHNIO roMEOoCTa3a 1mocJjic TpaBMbI?

N.
1.

J.

7.

OHu npeoTBpalialoT pa3pyllieHre 3PUTPOLIUTOB.
OHu npeoTBpalaloT MOBPEK/IEHUE apTepuii.
Onu npefoTBpalialoT 00pa3oBaHKe CIyCTKOB KPOBH.

Onn npeaoTBpalllatOT CHUKCHHUE apTCPHUAJIBHOI'O NABJICHUS.

Yuenukn IMPOBEJIA OIILIT C IBYMS 3aKPBITbIMUA MMAKECTAMU, CICJIAHHBIMU U3 IIJICHKU C I/I36I/IpaTCHbH0ﬁ

NPOHULIAEMOCTBIO, KOTOPAs 110 CBOUM CBOICTBaM MOX03Ka Ha KJIIETOYHYTIO MeM6paHy.

B maker A momecTusiv BOJy M IJIIOKO3Y, a B makeT B momectunu Bomy u Kpaxmail. O6a nakera

NOMECTUJIN B COCY/T, COHCp)KaHH/Iﬁ AUCTUIIJIMPOBAHHYIO BOJTY .

UYepes HECKOIBKO MUHYT MakeT A pasiyJscs, a nakeT B He paspyJics.

Kaxkoii 13 BapuaHTOB X—7 MOXKET OOBSICHUTh pe3yJbTaT, MOJy4YeHHbI B nakete B ?

N.
1.

3anacHble BCUICCTBA NIPOHUKAKOT 9€PE3 KJIICTOYHYIO MCMﬁpaHy.
3anacHble BCUICCTBA HE PACTBOPAIOTCS B BOJIC.
3anacHble BECIICCTBA COCTOSAT U3 TUCAXAPUIOB.

3anacHble BCIICCTBA pa3jiaratoTcsda B JIPICTHJIJIHpOBaHHOﬁ BOJIC.

OopaTuTe BHUMAHHE: OTMETHTE OTBETHI HA JIUCTE OTBETOB,
HAXOJSIIEMCS B KOHIIE 9K3aMeHAIMOHHON TeTPaau Ha cTpaHule 23.

/npodoaxcenue na cmparuye 8/
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Pa3nen Bropoi (35 6amios)

B nanHom paszpene cemb Bonpocos, 21-27.
BbiGepuTe ueTbipe BOMpoca U OTBETHTE HA HUX B 9K3aMEHALIMOHHOW TeTPaau
(3a kaxibIi Borpoc — 8.75 6ama).

21. (§)

(a)

J11s1 TOro 4TOObI ONPENEIUTH IPYIIY KPOBU OTHOTO YEJIOBEKa, Y HEro B3sui npoly Kposu. K

OJJHO¥ Karjie KpOBU U3 MPOObI JOOABUIIM AHTUTEJIA K AaHTUTEHY A , a K JPYroyl KaIuie KpOBU U3

npoObl JOOABUIIM AHTUTENA K AaHTUTEHY B .

Tonbko B Kare, K KOTOpPoii J0OABUIIM aHTUTENA K aHTUTEHY B , MPOM30LIIO CKIIEUBAHUE

IPUTPOLMTOB (ATTIFOTUHALMS).

(1) Kakoga rpymnmna KpoBu UCTILITYeMOTo?

(2) Mo>kHO I IepesuTh KPOBb 3TOTO YesIoBeKa YesIoBeKY ¢ rpynmnoi kposu O ? O6ocHy#Te
CBOM1 OTBET.

(4.75 6anna)

Y KeHILUHbI, TpyMIa KPOBU KOTOPON A , M Y MY>KUMHbI, FPyNNa KpOBU KOTOporo AB , poguics

pebeHoK, rpynmna KpoB1 KOTOporo B .

Hanuumre reHoTun rpynibl KpOBU KaskK[0ro U3 YJIEHOB CEMbHU. (4 6anna)

22. DH3UM yrosibHasi aHTUpa3a HAXOAUTCS Ha MeMOpaHe SpUTPOLUTOB. DTOT SH3UM KATaIU3UPYeT

00pa30BaHKE yroJNLHOM KUCJIOThI M3 BOABI M AnoKcuaa yraepopa (CO, ), KOTOPbIE HAXOSATCS B IJIA3Me

KPOBH.

(x)

(3)

23. (n)

(@

CKopoCTb IeVCTBUS 9H3MMA YTOJLHOW aHTU/Ipa3bl B MbILILAX MPU HArpy3Ke BbIlIE €ro CKOPOCTU

JENCTBYS B MBIILIIAX B COCTOSIHUM ITOKOSI.

OObsicHUTE, UTO BbI3IBAET PA3UUKe B CKOPOCTH €ro ieficTBus. B cBoeM oTBeTe npumuTe BO

BHMMaHWe KoHUeHTpamuo CO,. (3 6amna)

(1) ITpn HEKOTOPBIX COCTOSTHUSIX IEVICTBUE SH3UMA YTOJBLHON aHTU/Pa3bl B KPOBU MOXKET
HapyaTbesi. OOBICHUTE, TOYEMY YMEHbIIIEHNE aKTUBHOCTHU 3TOr0 H3MMA MOXKET HAPYIIUTh
HOpMaJIbHbII mepeHoc CO, B KPOBH.

(2) AKTUBHOCTDH 5H3MMa YTOJIbHAS AaHTU/Pa3a BIAUSET HAa YPOBeHb KucjaoTHocTu (pH) KpoBu.
OO0BbsicHUTE,, TOYEMY Ba>KHO, YTOOBI YPOBEHb KUCIIOTHOCTU KPOBU COXPaHST CTaOWIILHOCTD B
OTIpeJieNICHHBIX Mpefiesiax (roMeocTas).

(5.75 6anna)

AJKOTOJIb BAMSIET HAa PA3JIMYHbIC CUCTEMbI OpraHu3Ma.

(1) YnotpebseHue ankoroJisi BbI3bIBaeT yMeHblIeHue BbipaboTku ropMoHa ADH . C yueTom
9TOro (hakTa OObSICHUTE, TOUEMY YEJIOBEKY B COCTOSIHUM 00€3BOKMBAHMUSI OMIACHO MUTh
aJIKOTOJIb.

(2) Ankorouib BbI3bIBAET pacIIMpPeHre KPOBEHOCHBIX COCYIOB KOXKU. OOBICHUTE, TOYEMY 3TO
sIBJICHUE TIOJ[BEPraeT PUCKY UYEJIOBEKa, KOTOPBIil MbET aJIKOr0JIb U HAXOJUTCSI B TEUCHUE
JITIUTENILHOTO BPEeMEHH B XOJIOJIHON Cpefie.

(5 6annon)

Ykaxkute aBa (pU3MOTOTMISCKUX MEXaHN3Ma B OpraHu3Me 4eJIOBeKa, KOTOpbIe CIIOCOOCTBYIOT

NOJITIeP>KaHMIO TIOCTOSTHHOM TeMIiepaTyphl TeJla (B ONpefiesIeHHbIX Npejiesiax) B XOJIOAHOM cpefie.

(3.75 6anna)
/npodoaxcenue Ha cmparuye 9/
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24. Hccaenosatenu M3MepUiM KOHIEHTPAIMIO KUCIOPO/ia B BOJIE B JIByX OacceiiHax, 6acceiine 1 u

OacceiiHe 2. B 06oux 6acceiiHax B BOJIE HAXOQWINCh BOJJHbIE PACTEHMS U XXMBOTHbIE. B Havasne onbiTa

abMOTUYECKKE YCIIOBUS B 000uX OacceiiHax ObUIA OJJUHAKOBBIMU.

Kaxip1ii u3 6acceitHoB ObLT MOKPBIT JIMCTOM MaTepralia, KOTOPbI 3aTEHsIT ero B ONpeiesieHHbIe
yachkl iHst: 6acceiH 1 mokpeBamu ¢ 10:00 go 13:00 , a 6acceitn 2 nokpeiBamu ¢ 13:00 go 16:00 .

Ha rpacuke nokasaHbl pe3ysbTaTbl ONbITA.

(x)

(a)

25. (¥)

(3)

KonuenTpauust Kucjiopopaa B Boge 0603HAYCHN:
(MpOU3BOJIbHBIEC €UHULIBI) 6ACCERH 1 mn- -
GaccertH 2
' I ' I ' I ' I
9:00 11:00 13:00 15:00 17:00 Yac

Hwxe npuBenens! npepmoxkenus: 1—4, kacaroupecs onbITa U MPOLECCOB, MPOUCXOMBLINX B
OacceitHax. Hekoropble n3 HUX ommOo4Hbl. [lepenuimre B CBOXO TeTpaab 1Ba OIIMOOYHBIX
MPEJIOXKEHUSI U OOBSICHUTE, TOYEMY OHM OLLIMOOYHBI.

1. B 14:00-15:00 cKOpOCTb KJIETOYHOTI'O JIbIXaHUSI BCEX >KMBBIX CYILLECTB B Oacceiine 1 Obuia
60JibLIE CKOPOCTH (POTOCUHTE3A B 3TOM OacCeiiHe.

2. B 15:00 koHUEeHTpaLKsl KUCIOpOoia B 000uXx OacceiiHax OblIa OJJMHAKOBOM.

3. Pactenus ocyliecTBIsIIM KIIETOYHOE JIbIXaHUE, TOJBKO Korja 00a 6acceiiHa ObUIM MOKPbITHI.
Ha nporskennn Bcero onbiTa aOMOTUYECKUE YCIOBUS B 000MX OacCEHaxX COXPaHsIINChH
OJJMHAKOBBIMU.

(5.25 6anma)

B aTux 6acceiiHax KMBYT BOJHbIE PACTEHHS U JKUBOTHbBIE, KOTOPBIE MMUTAIOTCS UMM O€3

JIONIOJTHUTENIbHBIX UICTOYHUKOB MUTAHUSI U3BHE.

Ecnu GacceitH 2 6yieT MOCTOSTHHO 3aT€HEH, KAKUM 00pa30M U3MEHUTCS OMoMacca BCex

norpeduTeseit B 6acceiiHe CIyCcTs HECKOJBLKO Hefieb? O6ocHyiTe cBoii oTBeT. (3.5 6ainna)

[Tpu nmomoltiu TabIMIBI CPAaBHUTE MUTO3 U MEPBOE JICTICHE Melo3a: TIepeHECUTe 3Ty TabJIuIy B
CBOIO TETPAJib U [IOMOJHUTE €€ HEJOCTAIOIIMMU JIAHHBIMMU. (5.75 6anna)

MHUTO3 | Meii03 — IepBoe AeleHNe

Pa3nenenure romoJIOrM9HBIX XPOMOCOM (€CTh / HET) aflb
e

@
-
<

§

Pasnenenne xpomatup (ecThb / HET)

B nouepHmnx KjieTKax — HAGOP XPOMOCOM
(TanIOUAHbINA / QUIIOVIHBIN )

'
‘?C“T
B JAOYEPHUX KIIETKAX — AB€ XpOMATUbI B
KaXI0# XpomMmocome (ecTh / HEeT)

A

Y4enble n3ydanu npouecc pernymkauyu DNA [DNA 595v]. [1ns aToro onn fodasuiivi DNA B
NpOOMPKY, COIEP>KABLIYIO HYKJIEOTH/IbI, CPEIN KOTOPBIX a30TUCTOE OCHOBaHKUe TUMUH (1) ObLIO
MIOMEYEHO PaJMOAKTUBHOI MeTKOM (T*).

OpHa nBycnmpanbHas Mosiekyna DNA, TUMUH KOTOPO¥ HE ObUT IOMEYEH, MPOLLIA /IBA LUKJIA
peruukanmu. O6pa3oBasiiasics nocje perymkany DNA copiepskaia mTOMEUYeHHbIN TUMUH.
OnpepenuTte, cofiep>Kau Jid BCe MOJTyUYEHHbIE MOCIIE IBYX IMKIIOB PETUTMKALN JIBY CTUPATILHbIE
MOJIEKYJTbI DNA NMOMEYEeHHbI TUMUH.

O0oCHYyIiTe CBOIT OTBET. (3 6anna) /npodoaxcerue Ha cmparuye 10/
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26. (x) Ha pucyHke X 1300pakeHbl MOJOCKHU JIMCTA 3€JIEHOr0 JyKa /10 MX BbIMAUMBaHUs B pacTBOpe
COJIM OTPEIETIEHHOM KOHLEHTPALH.
Ha pucynke 1 n3o0paskeHa Mosiocka JIMCTa 3eJIeHOro JIyKa Mocie BbIMauMBaHUs B PACTBOpE
COJIM, @ TaKXKe N300pakeH Crocod N3MEPEHUs! PACCTOSHUSI MEKly €€ KOHLAMU M0CJIe

BbIMa4YMBaHUA.

ITosocka mmcTa 3e1eHOro JyKa

2, Ilocnie BBIMAYUBaHUSA B pacTBope COMMu N IIO BbIMAYUBaAHUA B PACTBOPE COJIN

N—
TR =

3

Ha rpacuke nzo0paskeHbl pe3yJibTaThl ONbITa, B KOTOPOM MOJIOCKH 3€JICHOTO JIyKa BhIMAYMBaJIN
HECKOJIbKO MUHYT B PaCTBOpaX COJIM Pa3IMYHbIX KOHLEHTPALIUI.
HauvanbHoe paccTosiHre MeXKIy KOHI[AMU TOJIOCKY JIUCTA JIyKa COCTaBIsANo 5 cM. Cunraiite, 4To
KOHLICHTPALMsI BCEX PACTBOPOB B OIbITE ObLIa HUXKE, YeM KOHLICHTPALMsI PACTBOPEHHBIX BEIIECTB
B KJIETKAX JIyKa.

Cpennee oKOHYATEIBHOE

paccTosiHUE MEXKAY KpasiMu
MOJIOCOK JIMCTA JIYyKa

(c™m)
5
4 -
3 —
2 ]
1 ]
0 Konuenrpauus
I T T T |
0 02 04 06 08 1 COJIM B (p(yzl)cTBOpe

OO0BsIcHUTE PE3YJbTAThI ITOr'O OIbITA. B cBoeM 0OBsicHEHUN 06paT1/1Te BHMUMAHUE TAKKE Ha

pa3HuLly B CTPOGHUU Pa3/IMYHbIX KJIETOK JIMCTA JyKa. (5 6annoB)
(3) Conepoc eBponeickuii — 3TO pacTeHKUe, KOTOPOE MPOU3PACTAET HA OUYEHb COJICHBIX MOYBaX.

Kakum cBoiicTBOM JOJI2KHBI O6JIaJIaTb KIIETKN KOpHefI coJiepoca eBpOHCfICKOFO, YTOOBLI OHU

MOTJIM BCachIBaTh BOJY U3 OYEHb COJIEHON NMOYBbI? OObsiICHUTE. (3.75 6anna)

/npoooaxcernue na cmpanuye 11/
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27. () B Tabnuue npuBesieHbl KOJOHBI RNA 1 aMUHOKUCJIOTHI, KOTOPbIE OHU KOIUPYIOT.

(@

Koponsi (RNA) AMHUHOKHCJIOTA
UGG Tpunrtodan
GCG GCU GCC GCA AJaHuH
CAC CAU I'mctumma
AAU AAC Acnaparux
AAA AAG JInzun
AUG MeTuonuH

Huske npuBenena nocneoBaTebHOCThL HykeoTuioB yuactka DNA. Ilepenecure ee B cBOrO
TeTpajlb.

Hanunummre cneBa HanpaBo Mocief0BaTENILHOCTb HYK1e0TH 0B MaTpuyHoil RNA (mRNA),
KoTOpast OyJleT CUHTe3UpOoBaHa Ha 3ToM yuyacTke DNA.

Bocnonb3yiiTech JaHHbIMM TaOIUIIBI M HAMUIIKMTE CJIEBA HAPABO MOCJIE0BATEIBHOCTD
AMUHOKMCJIOT, KOTOPpasi OyJIET TPaHCJIMPOBAHA U3 3alUCAHHON BaMU MOCJIE0BATEIbHOCTU

HYKJIEOTHJIOB. (5.75 6anna)

DNA: T TACGGTTC
Marpuunas RNA :

AMWHOKUCJIIOTHI :

—eTDAP
TO T T

nepe\'\e

YacTb aMMHOKUCIIOT KOAUPYIOTCS 00Jiee YEM OJIHUM KOJJOHOM.
OOBsicHUTE, B YeM MOXKET 3aKJTIOUAThCS MPEUMYIIIECTBO KOIMPOBAHNSI aMUHOKHMCIIOTHI
HECKOJILKMMU KOJIOHAMM 17151 3KMBOT'O OpraHu3Ma B Cpejie, B KOTOPO BbICOKA

pacnpoCTPaHEHHOCTh My TalUA. (3 6anna)

/npoooaxcenue Ha cmparuye 12/
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Pasnen Tpetui (18 6amios)

B nanHom paszpnene Tpu Bompoca, 28-30.

[IpouruTte onvicanue uccnenoBaHusl U OTBEThTE Ha Bce BOMpOochl 28—30. B KOHIE KaXK0ro MyHKTa yKa3aHo

Yncao 0ajijIoB 3a HETo.

He T0JbKO 1O TeYeHUI0 — OMJI0OAOTBOPEHHE B MOpe

OkeaHbI NOKPbIBAKOT 70% MMOBEPXHOCTU Bemn. HpOHeCCbI, KOTOpPbIC MPOUCXOSAT B OK€CAHE, B YAaCTHOCTH,

mponecc pa3MHOKEHMs, BJIIUAKOT HA BCHO BCMJII-O, " MO3ITOMY NPOBOJATCS MHOTOYNCIIECHHBIC NCCJICJOBAHUS

QTUX NPOLECCCOB.

28. Pa3MHOKeHHE MOKET ObITh MOJOBBLIM UJIM HEMOJOBLIM.

Kaxuvn npenmMyuieCTBaMm MOXKET OGJI&II&T]: IMOJIOBOC PA3MHO2KEHUE B UBMCHSAIOIUXCA yCIIOBUAX

cpenbl? OOBSICHUTE CBOM OTBET. (4 6amna)

Bopopocnu — 3T0 rpymnmna pacTeHuii, KOTOpble OCYLIECTBISIOT (POTOCUHTE3. OHUM pacnpoCTpaHEHbI B
OKeaHax.

I'pacunspus (G) — 370 BHj] KpaCHON BOJOPOCIIN, pACIPOCTPAHEHHbIN Takxke y 6eperoB NU3pauns. Y
3TOI BOJOPOCIN HEKOTOPbIE PACTEHUSI MY>KCKHUE, U OHU BbIPAOATHIBAIOT MY3KCKKE raMeThl (MOJIOBbIS
KJIETKH), KOTOPbIE HECTIOCOOHBI JIBUTATHCS U XKUBYT KOPOTKOE BpeMsl. [Ipyrue pacTeHust — )KEHCKUE, U
OHU BbIpabaThIBAIOT KEHCKUe rameThbl. [loce onnogoTBoOpeHus: NpopoCTKU pa3BUBAIOTCS HA XKEHCKUX
paCTEeHUsIX.

JloJiroe Bpemsi yueHble Mpernosarajiu, 4YTo y BOIopoce, >KUBYILMX B BOJIHOW Cpefie, My>KCKue
rameTbl MOMNajIaloT K KEHCKUM PACTEHUSIM TOJILKO C MOTOKOM BOJIbI.

Yuenble u3 yuupepcuteta CopooHHa Bo PpaHLy NPOBEPUIIM THIIOTE3Y , COTIACHO KOTOPOW raMeThl
BOJIOPOCJIEN MEPEHOCATCS B BOJIE TAKXKE U KUBOTHBIMU.

YueHble 0OpaTUIM BHUMAHUE HA TO, YTO BOKPYT Bofiopociieil Thuna G TEeCHSTCS MaJleHbKUE Kpaobl
Bupia upotest (Id). OHu pelman mpoBepuTh CBSI3b MEXKY KpabaMu U pa3MHOXKEHUEM BOJIOPOCIIEH.
Y4ennie MPOBEJIN HECKOJILKO OIIBITOB, B KOTOPBIX BOAOPOC/IM BhIpalllMBAJIN B EMKOCTSIX,

CoOfIep>KaBILINX MOPCKYIO BOJly (CMOTPUTE PUCYHOK).

. Bopopocau

Mopckas Boga—

/npoooaxcenue na cmparuye 13/
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Omnpit 1

Y4eHble BbIPACTUIIN B PA3IEIbHbIX EMKOCTSIX MY>KCKKME Boopocin G U KeHckue Boropociu G .
3aTeM B Ipyrrue eMKOCTH MOMECTUIIA MY>KCKUE U KEHCKUE BOIOPOCIIM BMeCTe. B Kaxk/oi eMKOCTH
COXPAHSIJIM OJTHO U TO XK€ PACCTOSIHAE MEXKTY MY>KCKUMU BOAOPOCIISIMU U XKEHCKUMU BOJOPOCIISIMU.
B nonoBuny 13 atux emkocreit fod6asuim no 20 kpados Id B kaxkayro. CrnycTsi HEKOTOPOe BpeMst
NPOBEPUJIA YPOBEHb OIJIOOTBOPEHMSI MOCPEACTBOM MOJICUETA POPOCTKOB, KOTOPhIE Pa3BUIIUCH HA

SKEHCKUX BOJIopocsix. Pe3ynbTaTsl npefcTaienbl Ha rpaduke 1.

I'papuk 1: ypoBeHb OMI0710TBOPEHMST BOTOPOCIEN ¢ KpadaMu M BOJOPOCiel 0e3 KpadoB

CpenHee 4Kciio MPOPOCTKOB
Ha CAHTHMeTP BOOPOCIIH

1.0

0.8

0.6

0.4

0.2+

0.0
¢ Kpadamu 0e3 KpaooB

B XOJ1I€ BTOPOro OnbITa YUYCHBIC XOTCJ/IU NPOBEPUTD, YTO MY2KCKHUEC I'aMEThI IIEPEHOCATCS Ha MOBEPXHOCTU
TEI KpaGOB, a HE C IIOTOKOM BOJibI, KOTOpLIfI CO31AaK0T 9THU Kpa6bl.

OmnbIT 2

Y4eHble BbIPACTUIIM MY>KCKUE BOJOPOCIIM B IIPUCYTCTBUN KPAaOOB, 0€3 >KEHCKUX BOIOPOCJIEN.

2KeHckue BOIopOCiy OHUM BbIpallMBaJIM B TpeX rpymmnax emkocten — 1, 11, III .

— B emkoctu rpynmel I nepeHeciu B ceTsix KpaboB, KOTOPbIE HAXOMIIMCH BMECTE C MY>KCKAMU BOAOPOCISIMMU.
— B Bopy B eMkocTsx rpynmnsl Il morpy3unm cetn (KOTOpbIE HCNOJIB30BANCH JIJIsI IEPEHOCA KPaOoB B
eMKOCTH rpymnsl I).

— B emkoctu rpynmnsl 11 He noGaBunm HUYero.

Y4eHble MPOBEPUIIM YPOBEHBb OIUIOJOTBOPEHUST BOJOPOCIIEN B TPEX 3TUX Ipynmnax. Pe3yiabraTsl
NpeficTaBjIeHbl Ha rpacuke 2.

I'pacux 2: ypoBeHb ONJIOAOTBOPEHMSI BOAOPOC/IEN B TPeX rPynnax eMKocTen

Cpennee YnCI0 NPOPOCTKOB
Ha CAaHTUMET]P BOAOPOCIH

0.2 1
0.1+
0.0
I'pynna I I'pynna III
Bonopocin ¢ kpadamu I'pynna I1 TonbKo BogopocIH

Bopopocau B BOE,
B KOTOPYIO MOTPY3WJIN CETH

/npoooaxcenue Ha cmpanuye 14/
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B MPOJJOJIZKEHUE NCCIICIOBAHMA YUCHBIC U3YYNUJIN 1TOJ] MUKPOCKOIIOM Kpa6OB, KOTOPbIC HAXOAUJIUCHL BMECTE

C MY>KCKMMH BOJJOPOCIISIMUA M OOHAPY>KWJIM MY>KCKHE TaMeThbl Ha Teje KpaOoB.

29. Tlepenecute TabaKIly B CBOIO TETPA/Ib.
OTHOCUTENBHO KA3KJIOTO U3 BbICKA3bIBAHUI X—T OMPEE/IUTE U YKAXKUTE B TaONIuUIIe B CBOEN
TeTPaau, OITBEPK/IAIOT JIU €r0 Pe3yJIbTaThl UCCIEOBAHNUS, TPOTUBOPEUYAT €My WU He TO3BOJISIFOT
3aKJIFOYNTD, BEPHO JIM OHO.
O0ocHyiTe KaXK]I0e 13 CBOMX yTBEpK/eHull. B cBoeM 060CHOBaHUM ONUpaNTeCh HA Pe3yJIbTAThI
OMNMCAHHOTO B OTPBIBKE UCCJICTIOBAHUSI.
(9 6annoB)

Pe3yﬂBTaTbI Huccjien0oBaHus
(MOATBEPKIAIOT BBICKA3bIBAHNE
Bricka3biBaHue Oo6ocHoBaHME
/ MpOTUBOPEYAT BbICKA3bIBAHUIO /

HE MO3BOJISIFOT 3aKJIFOUUTh )

x. [IpucyrcTBue kpados Id B
apeajie yBeJIMUMBAET LIAHChI

OIJI00TBOpeHUs Botopocient G .

2. Bce MY2KCKHUEC IraM€Thbl, KOTOPbIC
y4aCTBOBAJIM B OIJIONOTBOPECHUM,

NEePEeHOCUIIUCH Kpabamu.

». Myxckue rameTsl Bogopociein G

nepeHocsTcs Ha tene Kpabos Id .

7. BoimMupanue kpa6os Id B
MOPCKOM apeasie BbI30BET

BbIMUpaHue Bofopocyein G B 3TOM

apease.

CCFO)Z[HSI Bce OOJIbIIIe BHUMAHMS YACJACTCA BO3MOZKHBIM MMOCJICAICTBUAM KIIMMATUYCCKOTI'O KprU3uca.
COXpaHeHI/Ie HOHy.IIFII.[HfI 2KNBOTHBIX, CHOCO6CTBYIOHH/IX ycnemHomMy OIrJIoJOTBOPEHUIO BOHOpOCHCfI

ONpEeICJICHHbIX BUJIOB, MOKET MOBJIMATH HA U3BMEHCHUS KJIUMATaA.

30. OObsicHuTE BO3MO2KHYIO CBSI3b MCXKJTY YCIICIIHbIM Pa3MHOKEHUEM Bouopocneﬁ " 3aMEJJICHUEM

NMoTernJeHus: Ha 3emie. (5 6ansoB)

/npoooaxcenue na cmpanuye 15/
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Pa3nen yerBepThIi (15 Gamios)
B aToM pazpesnie Tpu TeMBbI:
Tema I — Perynsiuys skcripeccun reHOB U FeHHasl MHXKeHepusl — cTpaHuupbl 16—17.
Tewma II — CpaBauTenbHas (pU3MOJIOTNsl pa3BUTHS — CTpaHnLbl 18—19.
Tema III — BakTepun 1 BUpPyChbl B OpraHu3Me yesioBeka — crpanunpl 20-21.

Bawm ciietyeT BbIOpaTh OIHY TEMY M OTBETUTH B HE Ha iBA BONPOCA COIJIACHO yKA3aHWSM B BBIOPAHHON

BaMU TEME.

O6paTuTe BHUMaHKe: MPOOKEHNe BOMPOCHNKA HA CJIeYIOUIed CTPaHMIIe.

/npoooaxcenue na cmpanuye 16/
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Tema I — Perynsiuus 3kcnpeccuu reHOB ¥ TeHHAsl MHXKEHepPHUs

OTtBeTbTe Ha IBa BOIpoca: Ha Bonpoc 31 (00s13aTeNbHbIN) U HA OIMH U3 BONMPOCOB 32-33. B KOHLE Kax/0ro

ITYHKTaA YKa3aHO 4UCJ1I0 0aJlJIOB 3a HEro.

OtBeTbTe Ha Bornpoc 31 (00si3aTeILHBIN).

31. IIpu noMorm reHHOM MHXKEHEPUH UCCIIeIOBATENN CO3/Ialii OAaKTEPHIO, KOTOPasi ClOCOOHA CBETUTHCS,
KOIJIa BO3JIe HEE eCTh BELIECTBO, oBpeKaroiee DNA .
Y uccnenoBareneit ObLiM 6aKTepUu JIByX BUMIOB: BUjla A — CBETsILasICsl OGakTepust
1 BUla B — 6akTepusi, BbIpabaThIBAOLLAS SH3UMBI JIJIs1 UCTIPABJICHKS MOBpeXaeHui DNA .
[Tpu oMol reHHOM MHXKEHEePUU OHM CO3MIaIU TUIa3MUY U3 y4acTKOB DNA |, B3SITBIX y IBYX 3TUX
6axrepuii. [Inasmuny BHegpuau B 6akreputo Busia C .
Ha pucynke n3o6paxkenbl yuactku DNA JByX OakTepuil U NIa3MuUJIbl, CO3[AAHHON MPU MOMOILA

TEHHOV MHXXEHEPUU.
bakrepus B baktepus A

PerynsiTopHbIii y4aCTOK T€HOB,

PeryasiTOpHbIi y4aCTOK F€HOB 151
BBI3BIBAIOILMX CBeYeHHe

ucnpasjeHus noppexnaeHuin DNA OO
s %

CTpyKTypHBIE TeHBI, UCTIPAB- CTpyKTypHBIE TeHbI,
JIAKIME MOBPEXKACHUA DNA BbI3bIBAaKOIIIME CBEYECHUE
Hanpasienue Hanpasnenue
TPAHCKPUIILHA { 12 TPAHCKPUIIIUHA
t\QOOOUO
Inasmuga

(%) TlonmyueHHast METOIOM FeHHON MHXKEHEPUU TJIa3MuUJIa COAICP>KUT /iBa KommnoHeHTa: 1 u 2.
YKaxuTte, Kakoil U3 4YeTbIpeX y4acTKOB DNA , n300paskeHHBIX Ha PUCYHKE, SIBIISIETCSI

KOMITOHEHTOM 1, a KaKoil KOMIIOHEHTOM 2 TIIa3MUJbI. (2 6amma)

(a) MHccnepoBarenu qo6aBuim 6akTepuu Bujila A 1 6aktepun Buia C K ByM IpoGam BOJIbI: K BOJIE,
3arpsi3HEHHON BeIeCTBaMU, MOBpeXkaoimmMu DNA |, 1 K YuCTOM BOJie.

B Ta6nuie npefcTaBieHa peakiys KaXioro U3 3TuX BUAOB OaKTepuil Ha iBe MPOOBI BOJIbI.

Peakums 6akTepuii BumoB A u C Ha 3arpsi3HEHHYI0 BOAY W YUCTYIO BOLY

bakrtepun Bupa C, bakrtepuu Bupa A
coepxaiue miasMmny
3arpsi3HeHHas1 BOjia EcTtb cBeuenue Ectb cBeuenue
Yucras Boga Her cBeuenus Ectb cBeueHue

OObsicHUTE pe3yJIbTaThl, NIPUBEJIEHHbIE B TAOMIULIE, /151 KaXKI0r0 BUjja OaKTepuil.

B cBoem 06bsicHeHNH 0OpaTUTe BHUMaHKE Ha IBa KOMIIOHEHTA TU1a3MU/Ibl, KOTOPBIE Bbl YKa3amu

B MYHKTE (X). (3.5 6anna)

(») (1) Inazmupna, nosydyeHHasi METOJIOM T€HHOM MHKEHEPUHU, COTIEP>KUT penopTepHblii red. Kakoii

KOMTIOHEHT TUIa3MUJIbl U3 YKA3aHHBIX BAMU B MyHKTE (X), SIBIISIETCS PEIOPTEPHBIM FeHOM?

(2) IMna3mupbl, MOMyYEeHHBIE METOJIOM TeHHOIN WHXXEHEPUH, MOTYT COJIepKaTh CEJICKTUBHBIN
reH. IlpuBenuTe OiMH NpUMep CEJIEKTUBHOTO I'eHa 1 00BbSICHUTE, KaK 3TOT T'eH TO3BOJISIeT
BBIPALMBATH TOJBKO OAKTEPUU, COfICPsKAIIe 3TH TUIA3MU/IbI.

(3.5 6amna)
/npoodoaxcenue Ha cmparuye 17/
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OTBeThTe Ha OJIMH U3 BONPOCOB 32-33.

32. B 6akrepusx E. coli eficTByeT onepoH TpuntogaHa, peryJIupyouyii CHHTE3 3H3UMOB,

HCO6XOI[I/IMBIX JJIA Bpra6OTKI/I AMUMWHOKMUCJIOTHI TpI/Il'ITO(baH.

B arom onepoHe Bceryia AefiCTBYET peryJsiTOpHbIN IeH, KOAUpyowumii 6e0K-uHruourop. MHruéurop

CBSI3bIBACTCS C CAUTOM aKTUBalymn, TOJbKO KOrja B KJIE€TKE 6aKTepI/II/I €CThb TpI/IHTO(paH.

(R)

(3)

33. (8)

(3)

CuHTE3UpYIOTCS J H3UMBbI, HEOOXOMMBbIE /17151 BBIpAOOTKM TpUNTO(aHa, KOrjia B KJeTKe
6akTepuu HeT Tpunropana? OObscHUTe. B cBOeM 00bSICHEHUN TPUMUTE BO BHUIMAHUE MEXAHU3M
PEryJIsiN 3KCIPECCUU FEHOB. (3 6anna)

HeiicTByeT a1 TpUNToaH Kak MHAYKTOP B ONEpOHe TpunTogaHa, MOJOOHO TOMY KaK JIaKTO3a

SIBJISIETCS] UHYKTOPOM B ONEpoHe J1aKTo3bl? OObSICHUTE CBOI OTBET. (3 6anna)

YacTb reHoB B XpoMocoMe X YesioBeKa SBJISIIOTCS KOHCTUTYTUBHbIMU reHaMu (housekeeping
genes). OOBbSICHUTE, YTO MPEACTABISIET COO0I KOHCTUTYTUBHBIN I'EH. (2 6anna)
OnpepeneHHbil BUI 3a00JI€BaHNS MbILIEYHOW JUCTPO(MUN BbI3bIBAETCS PELIECCUBHBIM allJIENIEM,
HaXOJsALUMCS B XpoMocoMe X.

(1) Y orua, cTpagaroniero 3TuM 3a060JeBaHUEM, U Y TETEPO3UTOTHOI MO FeHY 3TOI 00J1e3HU
MaTepu popuiics cbiH. KakoBa BEpOSITHOCTb TOTO, YTO 3TOT CbIH OY/IET 3J0POBbIM?
O6ocHyiiTe CBOI1 OTBET (MOXKHO C IOMOILIBIO CXEMBI).

(2) B npo0ax MbILIEYHOI TKAHU, B3ATON U3 PA3JIMYHbIX OPraHOB >KEHILMH, T€TEPO3UTOTHBIX MO
3TOMY AJIJIEJII0, ObUIN BbISIBIIEHBI MHOTOUYHCJIEHHbIE YUYACTKHU NOPAXKEHHBIX KJIETOK, a TAKXKe
YUYacCTKHM 3[0POBbIX KJeToK. [Ipennoxxure 0ObsiCHEHUE 3TOrO SIBJICHUS .

(4 6anmna)

/npoooaxcenue na cmpanuye 18/
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Tema II - CpaBauTenbHas (pU3U0I0TUSI PA3BUTHUS

OTBeTbTe Ha [IBa BOIpoca: Ha Bonpoc 34 (00si3aTeNIbHbIN) M Ha O[MH U3 BOMPOCOB 35-36. B KOHLE Kax/0ro

ITYHKTaA YKa3aHO 9UCJI0 0aJlJIOB 3a HEro.

OTtBeThbTe Ha BOnpoc 34 (00s3aTeIbHBIN).

34. (x) Ilorepst Bojbl B OpraHu3Me MIEKOMUTAIOIIMX MPOUCXOAUT PA3IUYHbIMU criocobamul. Beum

KCCIIEIOBaHbI JIBa camiia HyOMICKOro roOpHOro Ko3na (MJIEKONUTALOLIEe ), XKUBYIIUX B DiH-I'equ,
C pa3HbIM pa3MepoM Telia.

Ha pucynke nzo0paskeHbl iBa FTOPHBIX KO3J1a U yKa3aHbl OTHOCUTEJIbHbIE KOJIMUECTBA BOJIBI,
KOTOPBII KaXK/blil U3 HUX NOTEPsU1 B COCTOSIHUM TOKOsI B Teuenue JHsl. [Ipenoxure oObsicHeHne
pazinuus MEX/y BYMsI KO3JIaMU B OTHOCUTEJIbHOM KOJIMYECTBE BOJIbl, KOTOPYIO OHU MOTEPSIIU
BCJIE/ICTBUY MCNIapeHusi. B cBoeM 00bsicHeHnM 00paTUTe BHUMAHME Ha pa3nyKe B pa3Mepe Tesa

KO3JIOB. (3 6amma)
Ko3zen 2 Kozen 1

10%

Moua

30%
_ Wcnapenue __Hcnapenne
35% 60%

55%

(3) Ha npuBeaeHHOM pUCYHKE N300paykeHbl /IBa MIEKONUTAIOLMX C OIMHAKOBbIM BECOM Tela,

()

HO >KMBYILIME B pa3Hou cpefie oouTanusi. [loyr n3o0paskeHnem Kakioro U3 HUX mokasas (¢

yBEJIMYEHUEM) HE(PPOH €r0 NMOYKH.

Munekonuraromiee 2 Munekonuramwiiee 1

—
—

-

-

-
-
-

|Hepexox[ BOJIbI B KPOBb < —=

[To HeppoHam onpepenTe, KAKOe U3 MIEKONUTAOLMX, | 1Uiu 2, aJanTUPOBAHO K MyCTHIHHON

cpefie, U 00'bsiICHUTeE CBOY oTBeT. (3 Gasna)

(1) Ykaxkure, KakoB THI @30TUCTBIX OTXOJOB MTUI] U KAKOB THI a30TUCTBLIX OTXOJIOB
MJIEKOMUTAOLIUX .

(2) Y Koro u3 HUX — MTUL UM MIEKOMUTAIOUIUX — TUIM a30TUCTBHIX OTXOJIOB JJA€T MPEUMYILECTBO

B IyCTbIHHOM cpefie? OObsICHUTE CBOW OTBET.
(3 6anna) /npoooaxcenue Ha cmparuye 19/
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OTtBeTbTe Ha OJIMH U3 BONPOCOB 35-36.

35. (x) B Tabuuie nokasaHbl pa3inyHble CBOMCTBA TPAHCIIOPTHBIX CUCTEM OpraHu3Ma pbiO U NTUll.
[Tepenecute 3Ty Tabauily B CBOIO T€TPAAb U IONOJHUTE €€ HeJJOCTaIoLIel NH(POPMaLUEii.
(4 6amma)

Pr10bBI I THip:

Yucao kamep cepana

OpuHaKoBa JIn KOHIEHTPAIys KMCJI0OPOJa BO

BCcex Kamepax cepaua? (ja/Her) n

Bun kpoBoooGpameHust (OJMHOYHBII/IBOMHON)

(3) Opranusm, y KOTOPOro OIMHOYHBII KPYT KPOBOOOPALLEHUS, HE MOXKET COXPAHSTh MOCTOSIHHYIO

teMnepatypy Teaa. OObICHUTE NOYeEMY. (2 6anna)

36. (x) B xopne sBostOLMY Yy NTHULL PA3BUIIMCH PA3JIMUHbIe BU/IbI ajanTauuu K nojery. Cpeay npounx
BUJIOB aJlaNTalyy aaNTUPOBAIACh TAKXKE CUCTEMA PAa3MHOXKEHNS.
YKaxure ofHO CBOVICTBO CTPOECHUSI CUCTEMbI PA3MHOXKEHUsI ITHL, (Y CAMKM WK y caM1ia),
KOTOpOe 00JIeryaeT UM TMoJIeT, 1 00BSICHUTE NPEUMYIIECTBO, KOTOPOE IAeT UM 3TO CBOCTBO.
(3 6amma)

(3) 3apoppIly pbIO pa3BUBAOTCS B UKPE.

Cyl1uecTBYIOT pa3inuus B TONLIUHE 000JIOYKHY NKPUHOK MEXK/Y SLEKNBOPOAAILMMU PbIOaMu,
[D%wn], 1 uKpoMeuyIMu pbioamu [DX1 DYYVR].
Y KaKkoro u3 3TUX BUI0B MOKHO OXKHUJATh HAlITH OOJIEE TOJICTYIO 000JI0UYKY UKPUHOK ?

OO6ocHyiiTe CBOI1 OTBET. (3 6amna)

/npoooaxcenue na cmpanuye 20/
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Tema III - bakTepun 1 BUPYChbI B OPraHusMe 4eji0BeKa

OTtseTbTe Ha 1Ba Bonpoca: Ha Bonpoc 37 (00s13aTelIbHbIN) U HA OWH U3 BONPOCOB 38-39.

B KOHIIE KaKA0I'0 MyHKTAa YKa3aHO 4Y1CJIO 0aJIJIOB 3a Hero.

OTtBeTbTe Ha Bonpoc 37 (00s13aTeIbHBIN).

37. (x) 3adoneBanue repnec u 3ad6oneBanue CITN]I BbI3bIBatOTCS BUpyCaMH.

()

6]

YkaxuTe Ba pa3anuusi B KOMIIOHEHTaX BUPYca Mexy BUpycoM repneca u supycom CIIM]Ia

(HIV-1). (2.5 6anna)

BemectBo X — MHFMOMTOP 9H3KMMAa, yYaCTBYIOLLETO B MPOLECCE TPAHCKPUIILUMM B KIIETKE.

Yenosek 3apasuiics DNA-cogepsKalyM BUPYCOM, U BUPYC MTPOHUK B KJIIETKUA KOXMU.

HccnepoBareny npoBepsitOT, MOXKET JIM BELLIECTBO X MCMOJIb30BAThCS KAK 3(P(hEKTUBHBIN

npernapar NpOTUB 3TOT0 BUPYCa, €CJIM HA3HAYaTh ero B hopMe Ma3u, KOTOPYHO HAHOCST Ha SI3Bbl,

BbI3bIBAEMbBIE 3TUM BUPYCOM.

(1) Brusier sin BeniecTBO X Ha PEIVIMKALIMIO TEHETUUECKOro MaTepuana 3Toro DNA-
COJIEp>Kalllero BUpyca B MOPAXKEHHOM KieTke? OO0CHYATEe CBOM OTBET.

(2) Busier sin BeniecTBO X Ha CUHTE3 000JI0UKM Y 3TOro DNA-cojiepsKalliero Bupyca B
nopakeHHo kieTke? OO0CHyiTe CBOI OTBET.

(4 6anmna)

3atonesanune CIIM]] He HacnecTBEHHOE 3a00/IE€BaHKE, HO BMECTE C TeM, PEOCHOK , POAMBLUMIACS Y

>KeHIMHbI, KoTopasi 6obHa CITU oM, MOKeT poiuThest 60IbHBIM.

OObsicHUTE 00€ YaCTH 3TOT0 YTBEPIK/ICHUSI. (2.5 6anna)

/npoooaxcenue na cmpanuye 21/



°D17,043371 700 2’OWUN VP ,NOYa -21-
Buoaorus, mero 2023 roma, Ne 043371

OTBeTbTe Ha OIMH U3 BOMPOCOB 38-39.

38. Bakrepun npucyTCTBYIOT BO BCEX CUCTEMAaX OpPraHM3Ma, KOHTAKTUPYIOLIMX C BHEILIHEH Cpefoi.

() Hekoropsble Bujibl MbLTa 00J1aJAOT ABYMSI CIIEAYIOLIMMU CBOMCTBAMU: OHU COJIEP>XKAT BELLECTBO,
pacTBopsitolee XKup; ux 3HayeHre pH 3HaunTenbHO oTimyaeTcst OT 3HaueHus pH Koxu.
OObsicHUTE,, KAKMM 00Pa30M KaXK/J0€ U3 3TUX CBOVICTB MbljIa MOXKET BO3[IEIICTBOBATH Ha
6aKTepuu, XXUBYLIHE HA TOBEPXHOCTU KOXKH.

(3 6ama)

(3) IloBpexpeHune KOXK1 OOBIYHO MPUBOAUT K NPOHUKHOBEHUIO OakTepuii B opranusm. MHorpa atn
OaKTEpHUH BbI3bIBAIOT 3a00JIEBAHNS, & UHOT/IA HE BbI3bIBAIOT.

OO6bsicHuTe gBa (PpakTOpa, KOTOPbIE MOTYT ONPENIEUTD, BEI3OBET JIM TPOHUKHOBEHUE OaKTepuil
3a00sieBaHKe: OMH (PaKTOP, CBA3aHHbIN C OAKTEPUSIMU, M OMH (PAKTOP, CBSA3aHHbIA C

OpraHu3MOM YeJIOBeKa. (3 6anna)

39. (x) B HekoTOphbIX cityyasix, KOrjja yCJIOBUSI Cpefibl, B KOTOPOI HaXOMsATCsl OaKTepUn, CTAaHOBSITCS
9KCTpPEMAIIbHbIMU, TEMIT PA3MHOKEHUS OAKTEpUil 3aMEIJISIeTCSI.
O0bsicHUTE, TOYEMY BIIMSIHAE aHTUOMOTUKA NEHULMIUIMHA HAa OAKTEPUM B 9KCTPEMaJIbHbIX
YCIIOBUSIX MEHBIIIE, YEM €r0 BIIMSIHUE HA OAKTEPUM B OOBIYHBIX yCIIOBUSIX. (3 6anna)
(3) OOwBsicHUTE, TOYEMY AHTUOMOTHK 3PUTPOMULIMH NOPaXKaeT OAKTEPUM, HO HE 3a/IEP>KUBAET
BbIPa0OTKY BUPYCOB KJI€TKAMH OPraHM3Ma 4ejioBeKa, KOTOpble ObLIN 3apaXKeHbl BUPYCAMU.

B cBoeM o0bsIicHeHnn O6paTI/ITe BHUMAHUE HA MEXAaHU3M ﬂeﬁCTBHﬂ QPUTPOMUIIMHA.

(3 6anna)
Kenaem ycnexa! 1Ianbsna
ABTopckue npasa npuHajiexar ['ocyaapctBy M3panib. DRI NPTNY NMNY DN MR
KomnmpoBaTh wim my6IMKOBaTh MOKHO TOJBKO DDV N PNYND PN
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