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Kapuorun miekonuraroluero, camua, «BUPTyajibHOrO MAaLMEHTa» PaBeH JeCSTH XPOMOCOMaMm (KOJIMYeCTBO
XpPOMOCOM YMEHbLIEHO i yaobcTBa pacuéroB). (M3 HUX [Be Mapbl MeETALEHTPUYECKHe, [BE Mapbl

AKPOLEHTPUUYECKHUE XPOMOCOMBI,

O/1Ha napa - reTepoCcoMbl.

1. Jlna npeacraBieHHOro B 3aJaHWM OpraHM3Ma «BUPTYAJIbHOrO MalMEHTa» HapucylTe MeTradazHyto

TUTACTUHKY. i
1 S 1 Gann
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2. JIns npeacTaBI€HHOrO B 3aJaHUM «BUPTYaIbHOrO MauueHTa» ompeaenute Habop xpomocom u JIHK Ha

Pa3HbIX CTaAAUAX Meio3a U rameToreHesa.
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3. HUzolpazure cxemMaTHYHO XPOMOCOMbI «BHUPTYaJlbHOIO MAlMEHTa» HA KaXKIOW W3 YKa3aHHbIX CTaaui
Melo3a U raMeToreHesa. o
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4. Ha comaTuyeckue KJIETKU BO3AEHUCTBOBAIM XHUMHUYECKUM MYyTarc¢HoM. I[anbneﬁmee HCCJIENOBAHUE OTHUX

KJICTOK BbISIBUJIO KOJIBLUEBYIO XpPOMOCOMY IO OJIHOM U3 nap aKkpoUueHTPHUUYCCKUX XpOMOCOM. I/l3o6pa3uTe, KakK

Oyner BoirnsaeTh MeTadas3Has MiacTHHKA rnocie Myrauuu. Ha3oBure v oxapakrepusyire 3Ty MyTaLMIO.
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5. CkonbKkO TelioMep MOXHO HAaWTH B ayTocoMmax MeTada3HOW MIACTUHKE «BUPTYalbHOrO HauneRTa» 10
MyTaUUH U nocie Hee?
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V nauuenTa B. 1uarHocTHpOBaH MOPOK Pa3BUTHS cepaLa — HEMOJIHAs MENOKETYA0YKOBas Neperopoka.

B renorune uenoseka ecth red TBXS, KOTOpbIi pacnonoxkeH B JUIMHHOM Tiede 12-i XpoMOCOMbI B JIOKYCe
2421 u cocrour uz 46 800 map Hykieoruaos. Benok, xoaupyemsiii reHom TBXS, cocrout u3 518
aMMHOKMCIIOT M TpefcTaBiser coboi dakrop TpaHckpunuuu T-box5. Ha pannux craausx smbpuorenesa T-
box5 orBeuyaer 3a (hOpMHUPOBaHHE MEPErOPOAOK, Pa3ACNAIOLIMX MPABbIE U JIEBBIE NPEICEPAHS U HKEITyT0UKH
cepaua. [To3xke 3TOT TPaHCKPUMLIMOHHBIH (akTop 00YCIOBIMBAET CO3/1aHHE MPOBOAAILEH CUCTEMbI CepaLa,
KOTOpasi OTBEYaeT 3a MPaBHIbHbIA PUTM M O4YEPENHOCTh COKPALIEHHH pa3iM4HbIX Kamep cepaua.

1. HazoBuTe B KpOBM B Kamepax cepaua nauueHTa B.

1 (L\)o&;oe, v\ijp%\u, - %w%nmx, . . 4 6anna
MU WMGODAUE - BRAEMLOUL RO +
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2. HazoBute [PUHOCALLME M BbIHOCALIME KPOBb COCY/1bl CEPALIA NMALMCHTA B. u Bup KPOBH B HHUX.

2 AUHOUAMUE : Bepx A oot Buo - optepuanphand  ipobh + | 5 6annos
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3. Paccuuraiite qyinHy resa TBXS B Hanometpax (Bdopma JTHK). P
3 A Gann
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DOMOpuoOreHe3 opraHa cilyXa HauMHAaeTCd Ha paHHUX CTaJMsiX Ppa3BUTHsS 3apojblilla W BKJIOYACT
(bopMHpOBaHHE HAPY)KHOTO, CPEIHEro U BHYTpeHHero yxa. HoBble cTpyKTyphbl 00pa3yroTcs M3 CTapbiX 3a
CUéT TMOC/EIOBATE/IbHBIX MPUCTIOCOOUTENbHBIX HM3MEHEHUH. BcmomHMTe 5Tanbl pa3BUTHS OpPraHoB
yesIOBEKa B OHTOreHe3e M (UI0reHe3e U OTBETHTE Ha BOINPOCHI.
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1. B kakoii NOCNCI0BATC/IBHOCTH TOSBJISKOTCS OCHOBHbIC OT/EJ1bl OpraHa CJlyXa B Ipouecce SBOJ]jQJ.U/lyl—

! Brympernnes — ERRGHEL —> UG UAREL I/Gann

\
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2. U3 kakoro 3apoAbILIEBOro JIMCTKA 06pa3leTC$l CJIYXOBbI€ KOCTOYKH CPEAHEr0 yxa? /

/
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3. Kakue kocTH yepena pa3suBalOTCs B MPOLECCE 3BOOLMM M3 NIEPBO# M BTOPOI# %kabepHoi ayr?

3 1 Gann
WAL ML O w  Bucounve

4. B NpouLecce 3BOJIOLUHMHA YBEJIMYHUBACTCA YyacTOTa BOCﬂpMHHMaeMle 3BYKOB. C Pa3sBUTHEM KaKHX
CTPYKTYp OpraHa cjiyxa 3TO CBS3aHO?
4 1 Gann
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S. Jlns ipoBepKH CilyXa MCNONb3YIOT Mpoby PUHHE: CPABHMBAIOT Kak yXO CIBILIMT 3BYK, NepeaBaeMbiii
qepes KOCTb, IO CpaBHCHl/ll-O CO 3BYKOM, nepeaaBacMbIM 110 BO3AYyXY. I[J'lﬂ 3TOro 3By“lallll/ll\;l KaMe€pTOH
NMOMELIAKT HA KOCTOUKE 3a 60ﬂbelM YXOM, 3aTEM IIOJHOCSAT K Hapy>XHOMY CleXOBOMy npoxoay.

B HOpME 3ByK CJIBILLICH JIyduie 4epes BO31YyX. Ecau y nauyMeHTa npu o6cnen05am/m JIEBOI'O yxa 3BYK
CJIBILUEH JIy4llie Yepe3 KOCThb, B KAKOH YacTH JIEBOTO yXa MOTYT ObITh Mpobiiembl?

5 1 6ann
b uoqug WAL TOLMAA

//ﬂ

6. Ilepen Bamu (parMeHT OpraHa 4yBCTBAa BUPTYAILHOIO MALMEHTA C BbIABJIEHHBIM MOPAXEHUEM MOC/E
MEPeHECEHHOr0 BUPYCHOro 3aboneBaHus. 30Ha nopaxkeHus obo3HaveHa OykBoi A. [IpoaHanusupyiite
WJUIIOCTPALIMIO U peLIMTe 3aaayvy.
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[Tepes BaMH I€BATb WTIOCTPALIMK TPEX MPEACTABUTE/EH BbICLUIMX PACTEHHH.

NpeCTaBUTEIlb KapuoTHN
NanopoTHUK 52
charHym 38
JYK 16

1. TlpoBeauTe aHaIM3 MO CyMMapHOMY KOJMYECTBY XPOMOCOM B KJeTKax o00bekToB. [lns obserdenus
aHanM3a CyMTaliTe KOJMYECTBO KJIETOK B OObeKTaXx OAWHAKOBbIM. Pacnonoxkure 0OBbEKTH B
nocienoBare/ibHbli psaa. CHavyana 0ObEKThl ¢ HAMMEHBLIMM CYMMapHbIM KOJHYECTBOM XPOMOCOM BO BCEX
KJIETKAX, 3aT€M CPEJHMM KOJMYECTBOM M B 3aBEPIIEHUM MAKCHMAJbHbIM KOJMYECTBOM XPOMOCOM BO BCEX
KJIETKaX.

Bann

9 GasiioB

3

2. Onpenenure npeAcTaBUTeNed M3 NPEMVIOKEHHBIX B 3aJaHUM, KOTOPbIE MOYKHO HCIOJIb30BaTh IS
u3yueHus: GopMHUpOBaHHUS MMHELEs. \ ‘
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5.3 | 10 6a/110B |
B sape sykapHOTHUECKOH KiI€TKH OOHapyKeH (parMeHT XpoMaTHHa, cocToslui 13 200 HyKkeocoM.
M3BecTHO, 4TO B COCTaB HYKJI€OCOMbI BXOAMT y4acTok Mosekynbl JIHK nnunoi 146 nap HykieoTuaoB (1.H.)
¥ FMCTOHOBBIM okTamep. JnuHa nunkepHoi JIHK cocrapnsier okono 50 m.H.
1. Paccuuraiite 00u1yt0 JUIMHY 3TOro (hparMeHTa XpoMaTHHa B I1.H.

! 39 200 i
2. Paccuwuraiite nnuny JIHK B aTOM dparMeHTa XpomaTiHa B HM, YUHUTbIBas, YTO XPOMaTHH conéb/)lcm B-
dopmy THK .
? 12385 i
3. Onpepenute, CKOJIBLKO MOJIeKyl rucToHa H3 conepykutces B 3TOM parMeHTe XpoMaTHHa.
3 200 2 6annzf1z 2
4. Onpenenure, CKOJIbKO MOJieKys ructoHa H1 conepxuTcs B 3ToM )parMeHTe XpoMaTHHa. l
4 200 2 Ganna L
\ 5. B xpomocome 19 uenoseka 58 617 524 n.H. CkonbKo HYKJI€OCOM MOTPEOyeTest ISl yIaKOBKH BCeH
| XpOMOCOMBI?
8 4014490 2 Gan
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Y HOBOPOXk/1EHHOTO b. 06HapyKEHO OTCYTCTBHE MPABOro JIETKOT'0 M MpaBO# 4acTH OpPOHXHAILHOTO JIpeBa.

1. CkoJibkoO 1011€H JIErKOro W 10/1eBbIX GPOHXOB Y HOBOPOIKAEHHOTO b.?

£
1 | JToneii nerkoro 3 C Banﬂ/

JloneBbix 6poHXOB 1 Gann (

5

2. Kaxas MblLlILa OTAEISET JIErKHe HOBOPOXKAEHHOTO B. oT OpIOLIHOM MOJIOCTH, ¥ KAKOH TKAHbIO OHA
npeacrassieHa?

f)
2 | Kakas mpimma? Q]W“Q"PM“'“' 1 Gan_
Kakolii TkaHp0? NOMRNRAHD - ROAD LATOW MASAMLUAD L (éa.rm
3. M3 kakoro 3apoapILeBOro TMCTKA 00pasyroOTCs JIerkUe M MbILILA, Pa3esiomas OPIOLIHYIO U Ip 10
nosnocTu? | \
3 | M3 kakoro 3apo/pIiieBoro JMCTKa ( 1 Gann )
obpa3syercs Jierkue? M0 GepMA _—
N
M3 kakoro 3apo/bileBoro JUcTKa Jd 6ann |
\

obpa3syeTcs MbiwiLa, l\wbog)qsf“—“/ \ \-/

paszenstoias OprOLIHYIO U
I'PYIHYIO MOJIOCTH?
4. Kakue sieMeHThI CKeJleTa 3alMIIaloT Jierkue?

4 P.'.'SPQ' , *P%MO\/ 3 basuia
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S. Kak Ha3sbiBaeTcs SMOpHOHANIbHAS IEPECTPOIIKA C TOUKM 3peHHs HUIIMOPHOreHe3a H3MEHSIOLIAs YHCII0
3aKJI/IOK OpraHa ¢ TOYKHM 3peHus puismbpuorenesa?

5 1 61?4{
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Pewnre BuptyanbHyto 3anauy. IMauuent K. 45 ner, poct 180 cm, Bec 75 kr. O6bem kpoBH nauuenTa K.
npuHUMaem 3a 5,2 1. HopMasbHbIH ypoBeHb IIIHOKO3bI B KPOBH, COcTaBisieT okoso 0,7-1,0 r/n.
1. Ilocne nprema nuiy y nauuenta K. ypoBeHb r1oko3bl B kpoBH yBenuumics Ha 0,5 r/n. INeyenb Hauana
AKTMBHO NMpeBpallaTh JIOKO3Y B MIMKOreH. Onpeaenure, CKOJbKO IPaMMOB TUTHOKO3bI OY/IE€T HCIOJIb30BAaHO B
npoLecce NIMKOreHesa AJ1sl IOCTHKEHHS MePBOHAYAIBHOTO YPOBHSI IJTFOKO3bI B KPOBH.

1 /Gann 1
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2. Jlna nojanepykaHWs HOPMAJIbHOTO YPOBHS IJIKOKO3bl B KPOBM Ha MeTabonu3M 10 T rIOKO3bI, B NEeYEHH
tpebyercs 1 EJI (eannuua) uncynuna. Cxonbko EJ] uHcynuHa norpeGyercs nauueHty M., utoOb po\iiem,
[JIIOKO3bI YMeHbLuuics Ha 0,5 r/.
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3. Ha kakabie 2,5T IUIIOKO3bI, KOTOPbIE MCTIOJB3YIOTCS JUIS CHHTE3a riiuKoreHa, obpasyercs Ir soasl 1 0,1r
AT®. Kakoe konnuecTBo Bozbl H AT® GbII0 NMpou3BeieHO B pe3yJibTaTe [IMKoreHesa y nauuenra K.?

3

1‘ o4r HaO
0'096 r AT®

1 Gann

g/f/

4. Bo Bpemss (u3MuecKod M YMCTBEHHOH aKTMBHOCTH, TMEYCHb PpACILCIUIACT TIJIMKOTeH B MpoLecce
[JIMKOreHOMN3a U1 MOAAEP/KaHUs yPOBHS IJTFOKO3bI B KpOBH. [Ipr 3TOM 1 I riMKoreHa 1aeT npuMepHo 09r
rmoko3bl ¥ 0,1 r AT®. CKoNbKO IIIOKO3bl MOXKET ObITh BbIAENEHO H CKOIbKO AT® Moxker ObITb MOTYYEHO B
npoLecce MMKOreHoIM3a Npy paciiernyienid 20r riMKoreHa?

P

4

I meb\s\r
Ir AT®

< 1 Gan
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5. [Ipu rnukoreHonuse obpasyercs npumepro 10 r riaokossl B yac. CKobKO BpeMeHH noTpedyercs as
acuienienus 20r ravkorena? .

5 1 6ann
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6. BeutectBa X u Y aktuBupytoT raukoreHonus. Hazosure Beuectsa X v Y.
6 1 6ann
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7. Ha3oBuTe Opraubl M KJIETKH, B KOTOPbIX BeliiecTBa X U Y 00pasytoTes

7

WOOWMLMIGOUROR-  signedo. B -oawar  oempoBob  Nonwprate

1 6ann
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8. Kakoe kosnuectBo Mosiekyn AT® obpasyercs B a9pOOHBIX yCIOBHAX NPH MOJHOM OKUcIeHun 150

MOJIE

KyJl IJTIOKO3bI, €ciii M3 | MosIeKyJibl 110Ko3bl 06pasyetcs 30-32 monekyibt ATD?

8

4500 - 4900

MpOLL

9. [MoyeMy MHOI/A YKa3blBAIOT 3HaueHns 36-38 Monekyn AT Ha | monekyny rntokosbi? Ha kakue

ecchbl MOJKET 3aTPAyMBaThCsl YAaCTh IHEPTrUU?

9
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MNP jomponubogmed AR WAKOMA | beyuu  4uKNO Cpelear |
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YECJIOBEKA CrpaBJiA€TCs € W30bITKAMHU TJIIOKO3bI B KpOBld?

CJIM B [I€YECHHU U MbIIILAX JOCTUTHYT MaKCHMaJlbHbIH YPOBEHb 3aMacoB INTUKOr€¢Ha, Kak OpraHusm

10
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fubtomue ooy (weBinTor)
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Bel nnanupyere 3KCIIEPUMEHT.

1. B Bawewm pacnopsskennu byopecueHTHbii ANEPHBIH KPacuTeb W OnpeaeseHHbIi Habop a3/1eMeHTOB

fo10cuHOBKKa, pona Leccinum. HaGop anementos Bimouaer 140 6asunmocnop, no 80 rud ABYX TUMOB,

PasJMHAIOIMXCA MO KONMYECTBY sjep, LIANKH fi7I010BOro Tena, kaxnaas ruda coctour uz 10 cenr.

Onpenenure konuyecTso dayopecumnpyrommx A/1ep B HAbOpE 3/1EMEHTOB MOIOCHHOBHKA, poxa Leccinum.

: L5428 3 Ganp
vl %

2. Onpenenure KonuuecTBo XPOMOCOM BO BCEX f1paxX, KOTOpbIE Bbl ONPENETHIN B 3a1aHMM BbILLE, €CIIH

KapuoTHM Moa0CHHOBHKaA, poaa Leccinum, paBeH 14 xpoMocomawm.

2 3 bayua
{439y -

3. Oxapakrepusyiite Tun MUTaHUs, (GyHKUHOHAIBHYIO Fpynmy B 5KOCHCTEME W Tpo(pHUYECKHE CBA3M
MOOCHHOBHMKaA, poaa Leccinum.

3 + Ot Mpoop 4 6anna
© prgyuenm (
 wnspuge, L ooafing) o ousnol &

9.3 | 10 6annos |

Paccmorpure WTIIOCTPALIMK M peLIuTe 3a1auy.
1. Onpenenure nocnenoBarenbHOCTS Pa3BUTH, HAYMHas C MpoLecca OMI0OAOTBOPeHHs. Ecim aemMeHT He
HY>K€H, HEOOXOUMO MPOCTaBUTS ().

A

bannel

¥

4 6anna

L | 0
2. Onpenenure KonnyecTBo TCJIOMEp H LICHTPOMED B KJIETKAX Ha CTAJMM PA3BUTHS, HA KOTOPO# NpoUCcXoauT
00pa3oBaHKe MONOBBIX KIIETOK, YHUHTbIBAS, YTO KAPHOTHII PaCTEHHs paBeH 38 XpoMocomam XPOMOCOMBI He
MMEIOT BTOPHUYHBIX MEPETSKEK.

2 4 6anpa—|

3b Tenomep |, 19 yewrpomep /’73’(

3. Kakue cBsi3u o6pasyiores mesxay JIHK 3oumom u JTHK Mutuenbio npu FISH okpammsanuu? 5 e,
3 172 b6anna
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10.3 | 10 6ans10B |
B naGoparopuu ectb ¢parment JIHK nns kionupoBanus W deTbipe (epMEHTa pPECTPUKLMH,
Npe/ICTaB/ICHHbIE HA PUCYHKE.
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1. CkosbKo nmap HyKJIeoTHI0B OyaeT coaepkaTh cambiii kopotkuit hpparment JIHK nocne o6paboTku Bcemu

pecTpukrazamu?
1 3 Ganna

% 38

2. Onpeznenute KOJMYECTBO MyPUHOBBIX W MUPUMUAHHOBBIX HYKJICOTHAOB B CAMOM UTMHHOM (parmeHte
JIHK, nonyueHHom nocne oOpaboTKH BCEMH pecTpUKTa3aMH.
2 | KonuvecTBO mypHHOBBIX HYKIE€OTHIOB 6 6amioB

<0

KoaunuecTBo MUPUMHUIHHOBBLIX HYKJIEOTHAOB

<0

3. Onpenenure XMMHUYECKYIO CBSi3b, KOTOPYIO MOryT oOpa3oBbiBaTh «Tymnbie» KoHUbl JIHK, nomyueHHble
nocsie o6pabotku pectpukrazoii Hpall B npucyrereumn JJHK-nurassi

3 1 Oann
Bong%wwx,




