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Pe3syabTaTsl npoBepku
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KaproTun MiieKonMTarowiero, caMku, «BUPTYaabHOrO MAaLMEHTa» PABEH LIECTH XPOMOCOMaM (KOJIMYECTBO
XpPOMOCOM yMEHbLIEHO A yaoOcTea pacuéroB). M3 HuMX oaHa napa meTaueHTpu4eckMe, OJHa napa
AKPOLEHTPUYECKHE XPOMOCOMBI, OJIHA 1apa - FETEPOCOMBI.

1. Jlns npeacTaBIeHHOrO B 3a/1laHHM «BUPTYaJbHOTO MALMEHTa» HAPUCYHTE MeTaasHytO MIIACTHHKY.
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2. Jlns npeacraBiieHHOTO B 3aaHUM «BUPTYaIbHOTO MaleHTa» onpenenute Habop xpomocom u JIHK

Ha pa3HbIX CTaAMAX MEHO03a U raMeToreHesa.
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3. H306paszure cXxeMaTH4YHO XPOMOCOMbI «BUPTYAJTLHOIO MAalMEHTa» Ha KaK[A0H M3 yKa3aHHbIX CTaauH
MeHo03a U raMeToreHesa.
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4. Ha comaruyeckue KJIETKH BO3ICHCTBOBAIM XMMHUYECKUM MyTareHoMm. JlanbHeliliee uccieaoBaHue
3THX KIETOK BbIABUIO POOEPTCOHOBCKYIO TPAaHC/IOKALMIO AKPOLEHTPULIECKOH M METaLEHTPHUUYECKOH
XxpomocoM. M3o0pasute, kak OymerT BbirisaeTh MeTadasHas IUIACTHHKA nocie MyTauud. HasoBure u
OXapaKkTepu3yHTe 3Ty MyTaLHIO.
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5. CKOJIBKO TeJIOMEp MOXKHO HaliTH B ayTocoMax MeTahazHOM MIacTHHKE «BUPTYabHOTO MaLMeHTa» 10

MyTal¥u U NOCJIe Hee?
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V naumenTa I'. qJMarHoCTHPOBaH MOPOK pa3BUTHUA cepaua — o6wwmii kenyaodek. B renorune yeaoseka eCTb
ren TBX5, KOTOpBIH PacrooxKeH B JTTMHHOM Tuieye 12-i XpoMOCOMBI B JIOKYyCe 24.21. Benok, KOAUPYEMbIH
renom TBX5. cocToMT M3 518 aMMHOKHMCIOT W MpeACTaBiseT cobo dakrop TpaHckpunuuu T-box5. Ha
paHHuX cTaausx smGpuorenesa T-box5 oTBeuaet 3a dopMupOBaHKe NEPEropoAoK, PasAe/AIOUIMX NpaBbie U
NeBble Mpencepaus W oKkenyaouku cepaua. Iloske stoT TPaHCKPUILMOHHBIN (akTop 0O0YCIOBIHBAET
co3laHne MNPOBOAAIIEH CHUCTEMbl CepAula, KoTopas oOTBevaeT 32 MpaBUiIbHBIH PUTM M O4epEAHOCTH
COKpALLIEHUH pa3Iu4HbIX Kamep cepaua. '

1. Ha3oBuTe Kamepbl Cep/lia ¥ BUL KPOBH B HUX y nauuenTa I,
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2. HazoBure cocyabl, MO KOTOPbIM HACT pacrnpeeieHue KPOBH MpH ABHKCHUHA OT cepAla U YKaXKHTE 5TH
BUbl KPOBHU B HUX Y NpeacTaBUTeNd Kacca JKUBOTHBIX, /11 KOTOPbIX TaKOC CTpPOCHHUE CepaLa ABJIACTCA

HOPMOW. i
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3. HazoBuTe U oOXapakTepu3yHTe rpyniy XpoMocoMm, K KOTOpPOM MPUHAIEKHUT XPOMOCOMa, B KOTOpOH

acnonaraercs red TBXS. ”
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4. HazoBuTE KJ1acC »KMBOTHBIX, A1 KOTOPBIX TAKOC CTPOCHHUE cepaLa ABJIACTCS HOpMOFl.
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OMOpHOreHe3 OpraHa Clyxa HayMHAeTCs Ha paHHMX CTaluiX pasBHTHA 3apojbllla M BKIKOYAeT
dopMHpOBaHKE HAPYXKHOTO, CPEAHEr0 W BHYTPEHHEro yXa. HoBble cTpyKTypbl 00pa3syroTcs W3 CTapbiX 3a
CUET MOC/IEIOBATELHBIX PUCTIOCOOUTENBHBIX H3MEHEHUH. BCIOMHMTE 3Tambl pasBUTHs OPraHoB 1e/IoBeka B
OHTOTeHe3€e M (uIoreHe3e ¥ OTBEThTE Ha BOMPOCHI.
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1.0nuiKTEe OCHOBHBIE HANPABICHHUS Pa3BUTHS cpeaHero yXa no3BoHOUYHbIX. C yeM OHH CBsi3aHbl?
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2. M3 kakoro 3apo/ibliieBoro JUCTKA oOpa3yeTcs ylIuTka BHyTpeHHero yxa? i
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3. U3 kakoii TkaHu 00pa3yoTCsi BOJIOCKOBbIE KJIETKH YJIUTKH?
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4. Kakue 3BOIOLIMOHHBIE afanTauuu npousowiv B KopTueBom opraHe [uis BOCTIpUSTHS 3ByKOB Pa3HoOii
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S. Jlns npoBepku npobiieM co CyXoM HCrnosb3ytoT npody BebGepa, cpaBHuBas BOCTIPUSITHE 3BYKOB B OJJHOM
yX€ 0 CPaBHEHHMIO ¢ ApYruM. JI1st 3TOro 3Byvalliii KAMEPTOH CTaBSAT Ha CEPeAMHY TOJIOBbI (Ha TeMs WM Ha

7106). B HOpMe 3Byk 10/KEH ObITh OJIMHAKOBO CJIBIIEH C 00EUX CTOPOH.

Ecnu y nauueHTa npu natosioruy B NpaBoM yXe, 3BYK CMELIAEeTCsl BIPaBO, HapyLlIaeTcs 3BYKONPOBECHHE

WJIM 3BYKOBOCTIpHATHE? B KAKOH YacTH yXa MOryT ObITh MpoGiembi?
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6. Ilepen Bamu parMeHT opraHa 4yBCTBAa BHPTYaJlbHOTO MAllMEHTa C BbISIBICHHBIM MOPAKEHUEM [OCe
NIEpEeHEeCEeHHOro rpubkoBoro 3aboneBaHus. 30Ha mNopaxkeHus obOo3HauyeHa OykBoil B. [lpoananusupyiite
WIJTIOCTPALIMIO M PELLIMTE 3a/1a4y.
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HazoBute snemeHT CTPOCHUA
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Tlepe/t BAMH IEBSTH HIUTFOCTPALIMIA TPEX MpPeICTaBUTENEH BHICIINMX PACTECHHHA.
npeacTaBUTe b KapuOTHUI
KyKkyLIKHH JIEH 14
XBOLIL 216
JIaHbILI 16

1. TpoBeauTe aHaiM3 MO CyMMapHOMY KOJIHYECTBY XPOMOCOM B KieTkax oObektos. [lns oGnerdeHus
aHanM3a CuMTaiiTe KOJIMYECTBO KIETOK B 0ObEKTaX OJMHAKOBbIM. Pacronoxure 00beKTb B
nocienoBaTeNbHblii psaa. CHauana 0ObeKTbl ¢ HAMMEHBLIUM CYMMAapHbIM KOJIHYECTBOM XPOMOCOM BO BCEX
KJIETKAX, 3aTeM CPEJHHUM KOJIMYECTBOM M B 3aBEPIIEHHM MAKCUMAJIbHbIM KOJIMYECTBOM XPOMOCOM BO BCEX
KJIETKaX.

Bann
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2. OnpeaenyTe NpeaCTaBUTENSH U3 MPEUTIOKEHHBIX B 3aJaHUH, KOTOPbIE MOXKHO MCMO/IB30BaTh /U1 H3y4YeHHs
(bopMHpOBaHHS I'MHELIES.
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B siape yKapHoTHYECKOMH KIeTKH 0GHapyeH (parMeHT XpoMaThHa, cocTosumnii u3 150 Hykneocom.
M3BECTHO, YTO B COCTAB HYKJIE€OCOMBI BXOAHUT yuactok mosnekysibl JIHK mnnotl 146 nap HykieoTuos (I.H.)
M TUCTOHOBBIH okTamep. Jliuna nunkeproit JIHK cocrasaser okoso 50 m.H.
1. Paccuuraiite 0011y JJIMHY 3TOrO (hparMeHTa XpoMaTHHa B I1.H.

1 29350 2 6amna ;4
2. Paccuuraiite auny JJHK B 5TOM parmeHTa XpomaruHa B HM, yYHTBIBas, YTO XPOMATHH CONEPIKHT [-
(opmy IHK
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3. OnpenenuTe, CKOBKO MOJIEKY) rHCcTOHa H4 conepykuTes B 5TOM (pparMeHTe XpomMaTHHa.
3 41 0@ 2 Gamna [

4. Onpenenute, ckojibko Mosiekya riuctoHa H1 comepskutcs B 5TOM hparMeHTe XpoMaTHHa.
4 O 2 6anna (

5. B xpomocome 18 uenoseka 80 373 132 n.H. CKolbko HyKJIeocoM noTpelyeTes uls YMakoBKH BCeH
XPOMOCOMBI?
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Y HoBopoxaeHHOro @. 0GHAPYKEHO MPABOCTOPOHHEE PACTIONIOKEHHE CEPILIA.
i
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1. CkobKO KaMep cepaia, M Kakoe KOJIMYECTBO COCYI0B, OTXOASALLMX OT CepaLa Y HOBOPOXKJAECHHOIO D.?
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2. HazoBute cocyibl, OTXOAsLINE OT cepAaLa HOBOpoxaeHHoro .
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3. M3 kaKoro 3apo/plLIeBOro JMCTKa 00pa3yloTes Cep/lie W OTXOASLLME OT HErO COCY/Ibl?

s " D " A ALAQLE, (_\ C
j}bbf\jwﬂ o A2 17(/,/,,;(' : 47‘7(?%@/ ]&(A\’V&( Vilopvepec £

) yImgidl W M AL
afrt O,-M gimpit @/}/éw a
j 1 ,1’ | (
!

3 | 3 kakoro 3apofbIlIeBOro JMCTKa . 1 6ann
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4. Kakue a1eMeHThI CKeneTa 3alMLIaioT cepate?
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5. Kak Ha3biBaeTcs 3M6pl/lOHa.I'leaﬂ ﬂCpCCTpOﬁKa H3MEHAKOLIAass MECTO MOJIOKCHU S opraHa?
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Pewinre BUpTYyanbHyto 3aaauy. [lauuent P. 20 ner, pocr 172 cm, Bec 67 kr. O6beM kpoBu nauueHra P.
npuHuMaeM 3a 4,51. HopMmasibHbli ypoBeHb IJIIOKO3bI B KPOBH, cocTaBsieT okono 0,7-1,0 r/n.
1. TTocne npuema nuwy y nauuenta P. ypoBeHb mtoko3bl B KpoBu yBeauuuics Ha 0,8 r/n. Ileyens Hauana
aKTHBHO NPEBpALLaTh IIFOKO3Y B IIMKOreH. OnpeenuTe, CKOJIbKO rPaMMOB IVTIOKO3bI OyIET UCIOJIb30BaHO B
npouecce MMKoreHesa Uil J0CTUIKEHHUS! MEPBOHA4aJIbHOIO YPOBHS INIHOKO3bl B KPOBH.

1 1 Gann
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2. Jns noajepykaHus HOPMaJIbHOTO YPOBHS INTIOKO3bi B KPOBU Ha METabO0IM3M I T [IOKO3bI, B IEYEHH
tpebyercs 0,1 EJT (ennnuua) uncynuna. Ckonbko EJl uncynuHa norpebyercs naumeHTy P., 4toObl ypoBeHb
[JIHOKO3bl YMeHbiluics Ha 0,8 r/i.

2 , 1 6ann
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3. Ha kaxabie 100 r nr0Ko3bl, KOTOPbIE UCTIONB3YHOTCS U151 CHHTe3a IIMKoreHa, oopasyercs 40r Boapbl U 4r
AT®. Kakoe konuyectBo Bojibl U AT® Gbli10 MPOU3BEEHO B pe3y/ibTaTe INIMKOreHesa y nauuenra P.?

# 4,44 2 6%) oy 0,144 q ATP Lipam

4. Bo BpeMsi pU3HUECKOI U YMCTBEHHOW aKTUBHOCTH, NIEYEHb PACLIEILIAET IJIMKOTE€H B NpoLecce
IJIMKOTE€HOJIM3a JUTsl MOIEPXKAHUS YPOBHS ITIOKO3bl B KpoBH. [Ipy 3ToM 1 1 mukorena naet npumepso 0,9 r
oko3bl U 0,1 1 AT®D. CKOBKO ITIOKO3bI MOXKET ObIThb BbIAEIEHO U CKONbKO AT® MOkeT ObITh MONY4EHO B
npolecce NMMKOreHonu3a npu pacuiervieHuu 10r mukoreHa?
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5. INpu mkkoreHosu3se obpasyercs npumepHo 10 r miroko3bl B yac. CKobKo BpeMeHH notpedyercs s
acuienyienus 100r mukoreHa?

5 . 1 6ann
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6. Beuiectra A u B aktuBupytot mukorenoaus. Hazosute Bewectsa A u B.
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7. Ha3oBuTe OpraHbl U KJI€TKH, B KOTOPbIX BelecTa A u B obpasyrorcs
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8. Kaxkoe konuuectBo mosiekys AT® obpasyercs B a9poOHbBIX YCI0BUAX MPHU MOJHOM OKucaeHuu 10 monekyn
JIFOKO3bI, €CJIK U3 | Mosiekysbl toko3bl obpasyercs 30-32 monekysnbl ATO?
8 1 6ann
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9. Ot kakuX (haKTOPOB MOXKET 3aBUCETb KOJIMYECTBO 00pasyroleHcs 3Hepruun?
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10. Koraa B neueHu 10CTUraeTesi MAKCUMAalTbHBIHM YPOBEHD 3aMacoB [NIMKOTeHa, Ky/la Hanpas/seTcs U30bIToK
IJIOKO3bI U3 KPOBU?
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Bbl ninanupyere sKkcrnepuMeHT.
1. B Bawewm pacnopsokeHuH (ryOpecUEHTHbIM AAEepHbIA KpacuTeslb W OMpeaeieHHbIH Habop 3JeMEHTOB
CbhipoeKkM nuuieBor, Russula vesca. HaGop snementoB Bruiowaer 100 Gazuamocnop, no 100 rud asyx
THNOB, Pa3IMYAIOLLUXCS M0 KOJUUYECTBY sJep, HOXKKH TUIOJ0BOro Tesa, kaxaas ruga cocrout uz 10 cenr.
Onpenenure KoIMUuecTBO (IIyOpecUMpPYIOLIMX siiep B Habope 3JIEeMEHTOB ChIPOSKKHM MULLeBOH, Russula
vesca.

1 3 Hamna
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2. Onpenenure KOJMYECTBO XPOMOCOM BO BCEX sApax, KOTOPbI€ Bbl OMPEIENWIN B 3aJaHUM BbIlIE, €CIH
KapuOTHII ChIPOEXKKH NuLLeBoi, Russula vesca, paBen 8 xpomocomam.

2 3 banna
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3. OxapakrepuzyiTe TUMN TMUTaHUs, (QYHKLUHOHAIBHYKO TPYINy B 3KOCHCTEME M TpodHUYecKHe CBA3H
ChIPOEKKH NULLEBOM, Russula vesca.
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PaccmoTpuTe WoCTpauMu U pelnTe 3a1ayvy.
1. Onpenenure nociea0BaTeIbHOCTb Pa3BUTHS, HAUMHAS C MPOTOHEeMbI. Eciiv aTan He HykeH, He00X0IUMO
npocTaBuTh 0.
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2. Onpezenure KOMMYECTBO TEJIOMEP M LEHTPOMED B KJIETKAaX Ha CTaMM Pa3BUTHs, KOTAa NPOUCXOAUT
OTUI0I0TBOPEHHE (0 OTUTOJOTBOPEHHSI), YUMTBIBAS, YTO KAPUOTHIT pacTeHHUs paBeH 14 XpoMocoMam u
XPOMOCOMbBI HE UMEIOT BTOPUYHBIX NEPETSIKEK.
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3. Kakwue cBsi3u Haxoastes mexay moHomepamu JIHK 3onna u JIHK muenu?
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B naGoparopuu ectb ¢parment JIHK 1ns KIOHHpOBaHMS W HETbIPE (epmeHTa pPECTPUKLIKH,

NPEACTABJIEHHbIC HA PUCYHKE.

5°- TATUITHLIFATALILITTTATAAT TUTAL LTLULTT TANTTUUT LU TATTTI LTI TELL, - 3

3’- ATAI“uU,lTLlTATITAALlTLlTTAAFATL[I"AITI“U,]J,LlATLll"AAI“FLLITATAAAL[FALLAU,FF -5
5-TIAATTU-3 EcoR | §--3 5-AATTLUH-3
3F-UTTAA|lI-& 3'-UTTAA-5'+ 3-r-§
5.rrjyy-3 Hae ill 5.rr-g3 + ¥-Uy-¥
I-yujrr-s ¥-yy-o 3-rr-%
5-AACUT T-3 Hind il 5-A-3 4 5-ATUTT-3
3F-TTUTAJA-5 E—— 3-TTUTA-¥§ 3-A-%
s-yuujrrr-3  Smal F-uu-¢ + &-rrr-y
. rrigun- = .-rrr-s IF-UUU-5

1. Ckonmbko map HyKIeOTHAOB OyleT copepikarh CaMbli kopotkuii dparment JTHK nocne oGpabotku
BCEMH PECTPUKTA3aMHU?

1 3 fanyioB
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2. OnpejenuTe KOMMYECTBO MyPHHOBBIX W MHPUMHIMHOBBIX HYKJICOTHIOB B CAMOM JTHHHOM ¢bparmeHTe
JTHK, nosnyueHHOM nocsie 06paboTK BCeMH PECTPUKTA3aMH.
2 | KosnnvyecTBO mypHHOBBIX 6 6annoB
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KonnuecTBO NMUPUMHUIHHOBBIX %
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3. Kakue opraHu3mbl SBJISIOTCS HCTOUHHKOM (pepMEHTOB pecTpukuuun?
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