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Kapuotun maekonurarolero, camua, «BUPTYaJbHOrO MAaLMEHTa» PaBeH AECSITH XPOMOCOMaM (KOJIMYECTBO
XpOMOCOM YME€HbLIEHO A1 yaobctBa pacuéroB). M3 HuUX 1Be napbl MeTaLUEHTpUYECKHe, [BE Maphbl
aKpOLIEHTPUYECKHE XPOMOCOMBI, OJIHA Mapa - FeTEPOCOMBI.

1. Jlna npenctaBieHHOro B 3aJlaHUM OpPraHW3Ma «BUPTYAJIbHOTO MALMEHTa» HapucylTe MeTtadasHyro

MJJACTUHKY. s o %
1 - % O S j< { 1 Gann

2. Jlnsa mpeacTaBlIeHHOIO B 3aJlaHUM «BUPTYaJbHOrO MaleHTa» onpeaenute Habop xpomocom u JIHK Ha
pa3HbIX CTaAUAX MeHO3a U rameToreHesa.
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3. H3006pa3ure cxemMaTH4yHO XPOMOCOMBI «BUPTYAJILHOrO MalMEHTa» Ha KakAOH M3 yKa3aHHbIX CTaauii

Melo03a U ramMeToreHesa.
3 Ha craaumn meradasbl 2

Ha cranuu aHadazbi 2

[To 3aBepuIeHUIO 30HbBI
pocta

[To 3aBepieHHIO 30HbBI
CO3peBaHusl

4. Ha comaTHyeckue KJIETKH BO3JACHCTBOBAIM XUMHUYECKUM MyTareHom. JlajibHelllee vcciieloBaHHe THX
KJIETOK BbISIBUWIO KOJIbLIEBYK) XPOMOCOMY IO OJHOM M3 map akpoLeHTpU4Yecknx xpomocom. M3obpasure, kak
Oyaer BbirsaeTs MetadasHas 11acTUHKa Nocsie MyTaund. Ha3oBute 1 0XapakTepusyHTe 5Ty MyTaymto.
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5. CKOnbKO TeloMep MOXKHO HaMTH B ayTocoMax MeTada3HOM IIaCTHMHKE «BHUPTYalbHOIO MalUMEHTa» [0
MyTallMM U nocse Hee? T
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V naumeHTa B. AnarHocTHpoBaH MOPOK pa3BUTHs Cep/lia — HEMOJHAsA ME}OKETY104KOBas NEPEropoka.

B reHoTHIIE uenoBeka ecTh reH TBXS, KOTOpbIH pacnosioxkeH B JUIMHHOM Muiede 12-i XpOMOCOMBI B JIOKYCe
2421 u cocrour w3 46 800 map Hykneotuaos. benok, koaupyembiii resom TBXS5, cocrout w3 518
AMMHOKHMCIIOT W TpeJcTaBseT coboit dakrop TpaHckpunumu T-box5. Ha panHuX cTapusx smbpuoreHesa T-
box5 oTBeuaeT 3a (OPMUPOBAHHE MEPErOPOIOK, PA3IE/SIOLIMX MPABbIE U JIEBbIE NPEACCPAN H IKETY049KH
cepaua. [To3ke 3TOT TPAHCKPUMLMOHHBIH (akTOp O0YCIOBIMBAET CO3AAHHKE MPOBOJSLLIEH CUCTEMbI CepaLa,
KOTOpasi OTBEYAET 3 NPABUJIbHBIA PUTM M OUEPEAHOCTb COKPALICHHUH Pa3/IM4HbIX Kamep cepaua.

1. Ha3oBuTe BU/ KpOBM B Kamepax cepjua nauuenra B.
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2. HazoBuTe npvHeCs1Ke i/ BbIHOCALINE KDOBb COCY/Ibl CEp/Lla MalHEHTa B. 1 BM/1 KPOBH B HUX.
2 - 5 6annoB.
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3. PaccuuTaiite anuny resa TBXS5 B HaHomertpax (Bdopma JIHK).
3 1 Gann
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3M6pMOFeH63 opraHa cjiyxa HaiWHacTcs Ha paHHUX CTaaudaxX pa3BUTHA 3apojbilia U BK/IHOYACT
(hopMUpPOBaHHE HAPYIKHOTO, CPETHEr0 U BHYTPEHHETO yXa. HoBble CTpYKTYpbl 00pa3yroTcs U3 CTapbiX 3a
CUE€T TMOcC/ea0BaTEIbHbIX ﬂpHCﬂOCO6HTeﬂbelX u3MeHeHu. BcnoMHuTe 3Tanbl pa3BuTUs OpPraHOB

yesioBeKa B OHTOreHese M (hUJI0reHe3e U OTBEThTE Ha BOMPOCHI.
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2. U3 KaKoro 3apojbiiieBoro JIMCTKa o6pa3yl0Tca C1YXOBbI€ KOCTOYKH CpeaHero yxa‘? -

1 6an
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3. Kakue koctu uepena Pa3BHBAIOTCS B NPOLIECCE SBOMIOLMH U3 MEPBOH U BTOPO# skabepHoii ayr?
1 6amn

V2w ersieqy

4. B npouecce 9BOJIIOUMH YBETMUUBAETCS YacTOTa BOCTIPUHUMAEMbIX 3BykOB. C Pa3BUTHEM KaKHX
CTPYKTYp OpraHa ciiyXa 3To cBs3ano?
4 1 Gann
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S. [ins nposepku CJlyXa ucnonb3yroT npo6y Punne: CPaBHHBAIOT KaK yXO CJIBILUMT 3ByK, nepeaaBaembiii

4epe3 KOCTb, M0 CPaBHEHHIO cO 3BYKOM, MepenaBaeMbiM Mo BO3yXy. [lis 51010 3Byvaumii KaMepToH

TIOMELUAIOT HAa KOCTOYKE 32 GOMbHBIM YXOM, 3aTe€M NOAHOCHT k HapyKHOMY ciyXxoBOMy npoxozy.

B Hopwme 3ByKk cabimen JyHuie yepes Bosayx. Eciu y naunenta npu 00cen0BaHUM 1eBOrO yXa 3ByK

CJIBILICH JTyYLlIe Yepe3 KOCTb, B KAKOH YacTy JIEBOr0 yXa MOryT GbITh NpoGIIeMbI? —
5 1 6ann
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[lepen Bamu A€BATH WIIOCTPALMI TPeX MpPeACTaBUTENIEH BbICLUMX PACTEHHUH.
Npe/ICTABUTEIb KapuoTUN
NanopPOTHUK 52
carHym 38
JYK 16

1. IpoBeauTe aHaiu3 MO CyMMapHOMY KOJIHYECTBY XPOMOCOM B KjieTkax oObekToB. [lns obseryeHus
aHajiu3a CUYMTalWTe KOJIMYECTBO KIETOK B OOBEKTaX OJMHAKOBBIM. Pacrojokure O0ObEeKTbI B
nocyieaoBarenbHblid psaa. CHayana oObeKTbl ¢ HAUMEHBLIMM CYMMAapHBIM KOJIMYECTBOM XPOMOCOM BO BCEX
KJIETKaX, 3aTeM CPEAHHUM KOJMYECTBOM W B 3aBEPLICHHMH MAKCUMajbHBIM KOJIMYECTBOM XPOMOCOM BO BCEX
KJIETKaX.

2. Onpepnenurte mnpeacTaBUTeNned H3
u3yueHus: GopMHpOBAHHUS MMHELEs.
9 iz

KOTOpPbIE MOXHO HMCIOJIb30BaTh AJI

1 Oann
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B siape sykaproTHueCcKo KIeTkH OOHapykeH (parMeHT XpoMaTuHa, coctosiuii u3 200 Hykieocom.
W3BecTHO, 4TO B COCTAaB HYKJI€OCOMBI BXOAUT yuacTok Mosiekysnbl JIHK nnuHol 146 nap HykieoTuaos (I.H.)
1 rUCTOHOBBIN okTamep. [lnuna nunkepHoi JIHK cocrasnser okono 50 m.H.

1. Paccuuraiite o0u1yto AMHY 3TOro ¢pparMeHTa XpoMaTHHa B I1.H. ey

1 . H = 2 bamna A
ABvE 24 fé/ Ty

2. Paccumraiite qnuny JIHK B aTOM pparmenTa XpomaruHa B HM, yYUTbIBasi, YTO XPOMATHH COAEPXKHUT P-

¢dopmy JTHK g
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3. Onpenenute, CKOJbKO MoJieky/ ructoHa H3 conepikuTces B 3TOM ¢parMeHTe XpOMaTHHA.
3 o0 (2 Gana)
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4. Onpenenure, CKOJIbKO Mosiekya ructona H1 copepkutcs B 9TOM (parMeHTe XpoMaTHHa. \

: L5 199 (2Guna 7

5. B xpomocome 19 uenoBeka 58 617 524 n.H. Ckonbko HykJieocoM noTpedyeTcs 11 yNaKOBKH BCeH
XPOMOCOMBI?
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Y HOBOPOK/IEHHOTO b. 06HAPYKEHO OTCYTCTBHE MPABOro JIEFKOro W MPaBOM YacTH GPOHXHAILHOTO JpeBa.

1. CkonbKO J10/1eH JIErKOro M 10J1€BbIX OGPOHXOB Y HOBOPOKAEHHOTO B.?

1 | Honeii nerkoro \/3’ 1 Gann
JloneBbix OpoHXOB U o 1 Gann
T
2. Kakas MblLIL@A OTAENSET JIerKHe HOBOPOKAEHHOTO B. OT GproLIHOM MONOCTH, U KaKO# TKaHbIO OHA
npeacrasjeHa? N
2 | Kakas mMpiiua? %, @_ﬂ "
FLAEPA2M 4 L

Kakoii TkaHb0? Z//J/y/é(ﬁé/r » é?W(?/«/éé/ﬁ 1 6ann

3. 13 kaKkoro 3apo/bllIeBOro JUCTKa 00Pa3ytOTCs JIETKUE M MbILLLA, Pa3Aestoias OpIoLIHYIO H FPYaHYIO
1noJIocTu? 7

4

3 | M3 kakoro 3apoablieBOro JMcTKa @ann
obpasyercs nerkue? /Vﬁ / oco -
AQ\

M3 kaKoro 3apo/plLleBOro JUCTKa /1 Gann

obpa3yetcs MbililLa, ‘7 /D TE VA 87 \/

pasnenstouias OprOUIHYIO U
IPYAHYIO MOJOCTU?
4. Kakue 371eMEHTBI CKeJIeTa 3alMLIAI0T Jierkue? AN\
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S. Kak Ha3sbiBaeTca 5MOpHOHAJIbHAs MEPECTPOHKA C TOUYKH 3peHHUst HHIIMOpHOreHe3a H3MEHIOLIAs YHCIIO
3aKJ1a/I0K OpraHa ¢ TOYKH 3peHust puidamOpuoreHesa?
5 1 6ann
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Pewnvre BuptyansHyto 3anauy. [Nauuent K. 45 ner, poct 180 cm, Bec 75 kr. O6bem kposu nauuenTa K.
npuHKUMaem 3a 5,2 j1. HopmanibHbIil ypoBeHb I1I0KO3bl B KPOBH, cocTasisieT okoso 0,7-1,0 r/a.

1. Tlocne npuema nuuy y nauventa K. ypoBeHb rioko3bl B KpoBH yBeauuusics Ha 0,5 r/i1. [NeyeHb Hauana
aKTMBHO MpPEBpaLaTh INIIOKO3Y B IIMKoreH. OnpeaennTe, CKOJIbKO IPaMMOB ITIOKO3bl OY€T HCMOJIb30BAHO B

MpoLEeCCe INIUKOreHes3a aJiss A0CTUKEHUA NMepBOHA4YaJIbHOIO ypOBHﬂ I'THOKO3bI B KpOBH. 4
1 E £y
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2. Jlna noaaep:kaHWsi HOPMAJIBHOTO YPOBHSI TJIFOKO3bI B KPOBH Ha MeTab0au3M 10 I IIHOKO3bI, B MEYEHH
tpebyetcs 1 EJI (eannuua) uncynuna. Ckonbko EJ] uncynuHa notpedyercs naumeHty M., 4ToObl ypOBEHb
IJIOKO3bl YMeHbIuucs Ha 0,5 r/n.

2 1 6ann
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3. Ha kax/ble 2,5]" IJIKOKO3bl, KOTOPbIE UCIIOJIB3YIOTCA AJI1 CHHTE3a I'NIMKOI€Ha, o6pa3yeTcsl Ir BoabI U 0,1[‘

AT®. Kakoe konnuectBo Boabl U AT® 6bu10 NpousBeieHO B pe3ysibTaTe INMKoreHesa y nauuenra K.?
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E

1 6amn

4. Bo Bpems ¢u3Myeckod M YMCTBEHHOH AaKTMBHOCTH, MEYEHb pACIIEIUISET TJIMKOTeH B Mpouecce
IJIMKOT€HOJIM3a U1 MOJAEepXKaHUsl YPOBHS It0Ko3bl B kKpoBH. [Ipu aTom 1 r riukorena naer npumepHo 0,9 r
roko3bl ¥ 0,1 1 AT®. CKOIBKO I1H0KO3bl MOXKET ObITh BbIAENIEHO U CKOJIbKO AT® MokeT ObITh MOSYHYEHO B

npolecce rJIMKOreHonu3a npu pacuenyieHuu 20r rmukorexHa?
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5. Ilpu rnukoreHonuse odpaszyercs npumepHo 10 r rimoko3sl B yac. CKOIbKO BpeMeHH noTpedyercs 1is
aciuerieHus 20r rinukoreHa?

ATD- uurokorgnuL |
Ui CYAUH nog 'f//ggw////gwe XeA€s s
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6. BewectBa X u Y aktuBupytot rinukoreHonus. Hazosure Bewectsa X U Y.
6 1 6ann
7 of v 4/'/ .
77 7 ) UHCYAUH
7. Ha3oBuTe opraHbl ¥ KJI€TKH, B KOTOpbIX BeliecTBa X U Y obpa3zyrorcs
7 1 6ann

MOJIC

KyJ1 IJIFOKO3bI, €C/Ii W3 | MoiekyJibl ritoko3bl oOpasyercs 30-32 monekyibt ATD?

8. Kakoe konunuectBo Mosiekyn AT® obpa3yeTcs B a3poOHBIX YCIOBUAX MPU MOJTHOM OKHCaeHUH 150

P i,
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9. [Touemy uWHOra yka3biBatoT 3HaueHus 36-38 monekyn AT® nHa 1 monekyiny rioko3sl? Ha ka

€CChl MOXKET 3aTpayuBaTbCA 4acCTb 3Hepmu?

KHE
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10. Eciv B ne4eHHu U MblliLax AOCTUTHYT MaKCUMaJbHbIH YPOBEHbL 3ar1acoB INIMKOI€Ha, Kak OpraHusm

buirue 2 PR

yesioBeKa CrpaBiseTcs ¢ M30bITKAMU IIOKO3bl B KPOBU? TN
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Bbl nnanupyere skcnepumenr.
1. B Bawem pacnopskeHnu (yopecUeHTHbIH AepHbIH KpacHTelb W OMpeseseHHbIH Habop 2/1eMEeHTOB
nofiocuHoBMKa, poaa Leccinum. HaGop anementos Britouaer 140 Gasuamocnop, no 80 rud ABYX THIIOB,
Pa3IHYaOMXCA MO KOJIMYECTBY s/ep, ULIANKH MIOAOBOrO Tesia, Kaxaas ruda coctout uz 10 cenr.
Onpesiennre KOIMYECTBO (1yOPeCLMPYIOILKX sijep B HAGOPE 31EMEHTOB MOAOCHHOBHKA, poaa Leccinum.
1 . 3 Ganna
A1200
2. OnpenenuTe KOIMYECTBO XPOMOCOM BO BCEX SpaX, KOTOpbi€ Bbl ONPEAEIMIN B 3a/aHHH BbIIE, €CIH
KapuOTHII IOJOCHHOBHKKA, posia Leccinum, paBen 14 xpomocomawm.

2 3 Ganna
7480 Sl
C./‘ ot
3. Oxapaktepusyiite THM nNUTaHWs, (QYHKUMOHANBHYIO PYMIy B 3KOCHCTEME M Tpo(HUECKHE CBA3M
NOJOCUHOBMKA, poaa Leccinum.
3 vy)c{, o C; /7O J 4 Ganna
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PaCCMOTpHTC WJTIOCTPALIMK U PELIMTE 3a4a4y.
1. Onpenenme NOCJICAOBATEIbHOCTL Pa3BUTHS, HAYUHAS C rnpouecca OorjioaA0TBOPEHUS . Ecnu anemenT ne

HY>KeH, HEOOXOAMMO NPOCTaBUTS 0.
g -

Bannel

4 G6anna

2. Onpesie/IMTE KONMYECTBO TEJIOMEP M LIGHTPOMEP B KJIETKAX Ha CTaJMH Pa3BUTHS, HA KOTOPOH MPOHCXOANT
00pa3oBaHue MONOBbIX KIIETOK, Y4YUTBIBAsI, YTO KAPUOTHI PACTEHUS PaBeH 38 XPOMOCOMAM H XPOMOCOMBI He
MMEIOT BTOPHUYHBIX MEPETHKEK.

2 % ?{ 4 6anna

3. Kakue cBasu obpasyrores mexcay JIHK 3onnom u JIHK muwensto npu FISH okpaiuyiBannn?
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B na6opatopuu ectb ¢parment JJHK a1s KIOHMpPOBaHMS M ueThbipe (epMEHTa PECTPHKLKH,
MpeaCTaBIeHHbIE HA PUCYHKE.
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pecTpukTazamu?

1. CkosbkO nap HyKJ1eoTHI0B OyeT comepkath camblii kopotkuii pparment JIHK nocne o6pabotku Beemu

£ SN\

1

Y

2. OnpesieuTe KOJMYECTBO MyPUHOBBIX W MUPUMHIAHHOBBIX HYKJIEOTH/IOB B CAMOM [UIMHHOM (parmeHre
JIHK, nosyueHHOM rocsie 00paboTKH BCEMH PECTPHKTa3aMH. .

2 | KosinyecTBO MypUHOBbBIX HYKJIEOTH/10B

</6 Oannos

KonuuecTBo MAPUMHUIWHOBBIX HYKJICOTHAOB

10

3. OnpezenuTe XMMHYECKYIO CBSi3b, KOTOPYIO MOTYT 00pa3oBbiBaTh «Tymble» KoHUbl JIHK, momyueHHbie
nocne o6pabotku pecrpukraszoit Hpall B npucyrctaun JIHK-nurasst

3 W[y/ﬂ/‘/(gﬁa‘/( 1 6ann




