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Bceepocceniickas CeveHOBCKasi OTHMIHALA HIKOJbHHKOB 110 OnoJiorun 2024-2025r. 10 kaace
Pe3ysabTaThl npoBepkH
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KapuoTun miekonuraroouero, camku, «BUPTYajbHOrO MalMEHTa» PABEH IIECTH XPOMOCOMaM (KOJIMYECTBO
XpPOMOCOM YMEHbLIEHO s yaobcrBa pacuéro). M3 HMX OfHa napa MeTaleHTPUYECKHME, OJiHA Tfapa
AKpOLIEHTPUYECKHE XPOMOCOMBI, OJJHA Mapa - FETEPOCOMBL.

1. JIns npeacTaBIeHHOroO B 3a1aH|UH «BUPTYaIbHOTO NALMEHTa» HAPUCYiiTe MeTadhasHyIO MIaCTHHKY.

1 1 Gann
ocoMm u JIHK
Ha pa3HbIX CTaAUsIX MeHO3a U TaMeTOreHesa.
2 | Ha craauu npodassi 1 wm 6 IVK 42 2 banna

Ha craguu npodaszbr 2

[To 3aBepuIeHHIO 30HbBI
JeNeHus
[To 3aBepLIEHHIO 30HbI W ks
dhopmupoBaHus x m

3. H3o0pa3ure cxeMaTH4yHO XPOMOCOMbBI «BUPTYaJIbHOIO MAaLMEHTa» Ha KaKAOH M3 yKa3aHHbIX CTaaul
Melo3a U rameToreHesa.

3 | Ha craauu panuei 3 bama
T T Y T
Ha cranuu npodassi 2
7
-

ITo 3aBEPLUICHHUIO 30HBI
JACJICHUSA

ITo 3aBEPLICHHUIO 30HbI
CO3pE€BaHus

4. Ha comaruueckue KJIE€TKM BO3IAEHCTBOBAIM XMMHMUYECKUM MyTareHoMm. JlanbHekiuee MCCle10BaHUE
3TUX KJIETOK BbISBUIO POOEPTCOHOBCKYIO TpPaHCIOKALMIO AaKPOLEHTPHLIECKOH W  METALEHTPUUYECKOM
xpomocoMm. M3zobpasute, kak Oyaer Beirisaerb meradasHas TMJacTUHKa nocie Mmytauud. Hasosure u
0XapaKkTepU3yHTe 3Ty MYTALMIO.

4 2 banna
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5. CkonbKo TeJloMep MOXKHO HalTH B ayTocomMax MeTada3HON MIaCTHHKE «BUPTYaJbHOIO NMalMeHTay 10

MYyTalKH U nocsie Hee?

5 | do? 18 1 6ann /
[Tocne? 8 1 6amn ./
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V nauuenta . 1MarHocTUpoOBaH MOPOK pa3BUTHs cepaua — oOLIMi sxenyaoduek. B reHoTune yenoBeka ecThb
ren TBXS, KOTOpbIH pacnonokeH B JUIMHHOM Iuiede 12-it Xxpomocombl B Jokyce 24.21. benok, koaupyembii
resom TBXS, cocTouT u3 518 aMMHOKHMCIIOT W mnpezacTasisieT coboit dakrop TpaHckpunuuu T-box5. Ha
paHHMX cTaausx smOpuorenesa T-boxS oTeedaer 3a GopMUpPOBaHHE MEPErOPOIOK, PA3AENAIOLIMX MPaBble U
NeBble MpEACEpAus M JKENyJO4YKH cepaua. [loke STOT TPAHCKPUMLUMOHHBIA (akTop 00yc/ioBAMBaET
CO3/laHME MNPOBOASAILEH CHUCTEMbl Cepala, KOTopas OTBEYAeT 3a MPaBHJIbHbIK PUTM M OYEPEAHOCTD
COKpallleHUH pa3IMuHbIX KaMep cepaua.

1 WW—W | 3 Ganna
WQW\>~M i%

2. HazoBuTte cocy/ipl, 1O KOTOPbIM WAET pacnpeeeHHe KPOBH MPH JIBUKEHUH OT Cep/lia U YKaXKHUTe 3TH
BH/Ibl KDOBH B HUX Y MPE/ICTABUTEIS KJIACCa XKMBOTHBIX, JUISl KOTOPBIX TAKOE CTPOEHHE Cep/Lia ABSETCs

2 OOPMNA — GRUUBHMALY N 4 Ganna

3. HazoBuTe ¥ oXapakTepusyiiTe rpyriy XpoMOCOM, K KOTOPOH MPUHAAJIEKUT XPOMOCOMa, B KOTOPOH
acrnionaraercs red TBXS.

3 leynnal C o ocpafane Wﬁ%‘l?ﬂ

~ [
4. Ha30BHTe KJ1acC )KMBOTHbIX, /151 KOTOPbIX TAKOE CTPOEHHUE CepALA ABJISIETCS HOPMOH.
4 ? Q | 67n

~ T
5. Hasoswurte npoliecc MOBTOPEHHs pa3BUTHS MPEAKOBBIX (OPM M 3aKOH, KOTOPbIH JIE)KHT B €0 OCHOBE.

5 1 6ann
Byqpua e mAa iy @,

34 10 6an0B I

DMOpHoreHe3 opraHa cjiyxa HAuMHAeTCs Ha PAHHWX CTaJuaX pPa3sBMTHs 3apojbilia M BKJIOYACT
(OpPMHpOBaHHE HapPY)KHOTO, CPEIHEro W BHYTpeHHero yxa. HoBbie cTpykTypbl 0OpasyroTes U3 CTapbix 3a
CU&T NOCJIe10BaTE/IbHBIX MPUCTOCOOUTENbHBIX H3MEHEHHH. BCcroMHUTE 3Tanbl pa3BUTHS OPraHOB Ye€IOBEeKa B
OHTOreHe3e M (UIoreHe3e U OTBETHTE Ha BOMPOCHI.
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1.0nu1IKTE OCHOBHbIC HAMPABJICHUS Pa3BUTHUS CPEIHEr0 yXa Mo3BOHOUHbIX. C 4eM OHHM CBsA3aHbI?
1 1 6ann

QAND  NPAALEIBMGRALL, RAKUNO gy,

2. M3 kaKoro 3apo/iblleBOro JIMCTKa o0pa3yercs YJIWTKa BHYTPEHHero yxa?
? | armia e posy ' o
3. U3 kakoi TkaHH 00pa3ytoTCs BOJIOCKOBBIE KJIETKH YJIUTKU?
P e plsu s, mucoods 1 Gagn
4. Kakue 5BOJIIOLIHOHHbBIE afianTaly npousouuiy B KoptueBoM opraHe /uisi BOCNIPUATHS 3BYKOB pa3sHOMH

YacTOThl U MHTEHCUBHOCTH?
4

1 Oann

%WW(\MWMO

5. Jins npoBepku npoGieM co CITyXoM Henosb3ytoT npody Bebepa, cpaBHHBas BOCIIPUATHE 3BYKOB B OJJHOM
yXe€ 110 CPaBHEHHIO ¢ APYTruUM. [[1st 9TOro 3Byyallvii KAMEPTOH CTaBAT HA CEPEIMHY IOJIOBbI (Ha TEMS WIIH Ha
1106). B HOpMe 3BYK 10/KeH ObITh OZIMHAKOBO CJIBILLEH C 00€UX CTOPOH.

Ecnu y naumeHTa npy naTolioruu B npaBoM yxe, 3BYK CMELLAeTCs BIPaBO, HapyLIAaeTCs 3BYKONPOBEACHHE
WJIM 3BYKOBOCTIpUATHE? B KAKOH 4acTH yXa MOryT ObITh NpobJieMbl?

5 WW‘EQPQQ”Q"ES‘@Q. Hj;,m

6. Ilepen BamMu (parMeHT opraHa 4YyBCTBAa BHUPTYaJbHOIO MAalLMEHTa C BbIABJIEHHBIM TMOPAKEHHUEM MOCie
nepeHeceHHoro rpubKoBoro 3abosieBaHus. 30Ha mnopaxeHus obo3HauyeHa Oyksod B. Ilpoananusupyiite
WJTIOCTPALIMIO M PeLIUTe 3a1ady.

1 2

6 | HazoBuTe yacTu opraHa 4yyBCTBa, 5 b6amos

MomnaBLIKWE B 30HY 2 S E 8 >‘ m

(YHKLIMOHAILHOTO MCCIIEIOBAHUS
HazoBuTe 31eMeHT cTpoeHus MWW_, QA0
CTPYKTYphI 3

HasoBuTe 3/1eMeHT CTpoeHUs %%Q-?b / W y
CTPYKTYpHI 5 / LC
TemOp rosoca, KOTOpbIH He /
CJIBILIUT MALUEHT W
VKaKUTe MAKCUMAILHO JUTMHHBIH | € 0 igvW O Qi

MyTb BOJIHBI 10 CTPYKTYPbI 110/
HOMEpPOM 2 W Ha30BUTE e€.
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[Tepen BamMu A€BATH MITIOCTPALIMF TPEX NMPEACTABUTE/ICH BbICLIMX PACTEHHH.
NPEACTABUTENb KapHOTHI
Kyky1ukuH J1€H 14
XBOLL 216
JIaHbI1L 16

1. TlpoBeauTe aHalW3 MO CyMMapHOMY ' KOJIMYECTBY XPOMOCOM B KjieTKax oObekToB. [lns obGneruenus
aHanu3a CuMTaliTe KOJMYECTBO KJIETOK B OOBEKTaX OJMHAKOBBIM. Pacnojoxkure o0ObeKkTbl B
nocieoBarebHbid psa. CHauana 0O0bEKTbl C HAUMEHbLIMM CyMMapHbIM KOJIMHECTBOM XPOMOCOM BO BCEX
KJIETKAX, 3aTeM CPEeJHHM KOJIMYECTBOM W B 3aBEPLIEHHMH MAaKCHMaJIbHBbIM KOJIMYECTBOM XPOMOCOM BO BCEX
KJIETKaX.

bann

9 Gannos

2. OnpesieniuTe NpeacTaBUTENeH U3 MPEAT0KEHHBIX B 3alaHUH, KOTOPbIE MOXKHO MCTIOJIL30BaTh /IS H3Y4€HHs
(hopMUpOBaHUs rUHELEs.

2 W—%’S\—Uu\ 16?
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B s/ipe 9yKaprOTHUYECKO# KIIETKH OOHapykeH (pparMeHT XpoMaTHHa, cocTosILMM K3 150 Hykaeocom.
U3BEeCTHO, YTO B COCTaB HYKJIEOCOMbI BXOAUT y4acTok Monekyssl JIHK nnuHoi 146 nap Hykaeotvaos (n.H.)
¥ r'MCTOHOBBIM okTamep. [lnuna nunkepHoii JIHK cocrasnsier okono 50 n.H.

1. PaccuuTaiite 00u1y10 JUIMHY 3TOro (hparMeHTa XpoMaTHvHa B I1.H.

1 Ax33sO 2 Ganna o
2. Paccumraiite qmny JIHK B 5ToM (pparmeHTa XpoMariHa B HM, yYUTbIBAs, YTO XPOMAaTHH COAEPKHT -

¢popmy THK
2 =AY \_{ G 2 6asuia ¢

3. OnpenenuTe, CKOJIbKO MOJIeKyI1 rucToHa H4 conepxkuTcs B 3TOM (hparMeHTe XpOMaTHHa.

3 200 2 6anna OAL.A
4. Onpenenute, CKOJILKO MoJiekyn ructoHa H1 coaepxuTcs B 3ToM ()parMeHTe XpOMaTHHa.
4 1200 2 6ama /)

5. B xpomocome 18 uesnoseka 80 373 132 n.H. Ckosbko HyKJIEOCOM NOTpeOyeTcs A1 YNaKOBKH BCEH
XPOMOCOMBI?

5 SSOSO-4 2 Oanna (,
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Y HoBOpOXkaEHHOTrO D. 0OHAPY’KEHO NMPABOCTOPOHHEE

PACIIOJIOXKEHHUE cepaLia.

1. Ckonbko KaMep cepla, U KAKOe KOJIMYEeCTBO COCYOB, OTXOAAIIMX OT Cepaua y HOBOPOXKACHHOI'O ®D.?
1

2 Ganna
o mm_(lm) N m%q

2. Ha3oBuTe cocy/ibl, OTXOISLIME OT Cep/Lia HOBOPOkKIAeHHOro .

t Qn‘:.mn VRN O 2 Gama
WM p
ol
3. U3

KAaKOrO 3apOJibILIEBOrO JIMCTKA 00pa3yoTCs CepLie U OTXO/SIIME OT HEro cocyibl?
3 | M3 kakoro 3apoAbllIeBOr0 JIMCTKA

1 Gann
obpasyercs cepaue? W‘\Q-UVQ\ ~

M3 kakoro 3apoibllIEBOro JIMCTKA 1 Gann
oOpasytoTest cocyabl?

W\Q/%e,fl-x-kﬁ, ’

4. Kakue 371eMeHTbI CKeneTa 3alluiiaiT cepaue?

4 REAPA TpuoOA | sy p,

5. Kak Ha3biBaeTcsi SMOpHOHAJIbHAS MEPECTPOIKA H3MEHSIOLIAsA MECTO MOJIOXKEHHsS opraHa?

5 - 1 Gann
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Pewunte BUpTYyanbHyto 3aaady. [lanuent P. 20 ner, poct 172 cm, Bec 67 kr. O0bem kpoBu nauuenra P.
npuHuMaeM 3a 4,571. HopmasbHblii ypOBEHb IVIIOKO3bI B KPOBH, cocTasiseT okoso 0,7-1,0 r/a.

1. TMocne npuema nuiiM y nauueHta P. ypoBeHb Mi0ko3bl B KpoBH yBenuuuics Ha 0,8 r/n. [Neuens Hauana
aKTHUBHO MPEBpALLATh IIFOKO3Y B INTMKoreH. OnpeaenuTe, CKOJIbKO FPaMMOB IJTIOKO3bI Oy€T UCMOJb30BaHO B
npouecce MHUKoreHesa Ajsi AOCTHXKEHUs IEPBOHAYA/IbHOIO YPOBHS IVIFOKO3bI B KPOBH.

1 1 6ann

36 ¢ 1

2. JIns nopiepskaHusi HOPMaJIbHOTO YPOBHSI ITTIOKO3bl B KPOBU Ha MeTab0/IM3M 1T IIHOKO3bI, B NEYEHH
tpebyercs 0,1 EJ] (enunuua) uHcynuna. Cronbko EJI uncynuna norpebyercs naumenty P., 4ToObl ypoBeHb
IIFOKO3bl yMeHbluuics Ha 0,8 r/n.

2 1 Gann

VRe BN y

3. Ha kaxxapie 100 r mir0Ko3bl, KOTOPbIE HCMOb3YIOTCS A1 CHHTe3a IIMKoreHa, oopasyercs 40r Boabl U 4r
AT®. Kakoe konuecTBo Bozibl U AT® Gbiio NpOM3BEAEHO B pe3y/bTaTe INIMKoreHesa y nauuenra P.?

S IRVEVES Logw W O 44yr ATP ‘6?”

4. Bo BpeMs ¢u3nueckoi U yMCTBEHHON aKTUBHOCTH, MEYEHb PaCLLEIUISET INIMKOTEH B MPOLIECCE

IIMKONEHOJIM3a 1sl TIOJIepyKaHusl YPOBHS ITF0ko3bl B KpoBH. [1pu 3Tom 1 r mukorena naet npumepto 0,9 r

noko3bl U 0,1 r AT®. CKOMbKO ITIOKO3bi MOXKET ObITh BbIAEIEHO U CKOJIbKO AT® MokeT ObITb MOAYYEHO B

npouecce MMKOreHou3a npH paciuersienuy 10r mukorena?

4 % 1 6amn
r (,‘/, S

5. INpu mukoreHonuse obpasyercs npumepHo 10 r miroko3bl B yac. CKobKo BpeMeHH noTpedyeTcs s

acuieruienus 100r rmukoreHa?

5 1 Gann
% '(_ /)

6. BeiiectBa A u B aktuBupytot mukoreHonu3. Hazosure Beuectsa A u B.

6 1 Gann

W oo Q;wa,%/kr\ —_——
p) U(S

7. HazoBuTe opraHbl ¥ KJIETKH, B KOTOpbIX BellecTBa A v B obpasyrorcs

7 o 1 6ann
qW wx_o/&% d —rA M, e
D RanonoruAein | Al QAR (

8. Kakoe konuuectso mosnekyst AT® oGpasyercsi B a3poOHbIX YCIOBUAX MPH MOJHOM OkHcieHnH 10 monekyn
IJIFOKO3bI, €CJTH M3 | MoseKysibl m1toko3bl oopasyercs 30-32 monekyabt ATO?
8 1 6ann

PP IA0 wodk ATEP 1

9. Ot KakuX (akTOPOB MOXKET 3aBUCETb KOJIMYECTBO 00pa3yIolLeHCs SHEprumn?

9

Plousuuuag. W‘lﬁﬁ@ (0 kot -~
W) /
10. Koma B MMCYCHU JOCTHUTracTCs MaKCUMaJIbHBIN YPOBEHbL 3aracoB ITIMKOI€Ha, KyJa HarpaBJiaeTcs M36I>ITOK

IJIFOKO3bI M3 KpOBl/l?
10

1 6amn
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Bl niiaHupyeTe sKkCrepumeHr.

1. B Bawewm pacnopsokeHu (GiyopecLeHTHbIH A1epHbId KpacuTelb W OMpeAeseHHbIH Habop 3J1eMEeHTOB
chIpoekku nuieBor, Russula vesca. Habop snementoB Bkatouaer 100 Gazuauocrnop, no 100 rud asyx
THUIMOB, Pa3/IMYAIOLLUXCS MO KOJUYECTBY s/ep, HOXKKH TUIOJOBOrO Tena, Kaxkaas ruda coctout u3z 10 cenr.
Onpenenure KOJAMYECTBO (DyopecUMPYIOIIMX saAep B Habope 3JeMEHTOB CbIPOEXKKH nuileBoi, Russula
vesca.

1 3__(00 3%}1113

S

2. Onpenenure KOJIMUECTBO XPOMOCOM BO BCEX spax, KOTOpbIE Bbl OMPEAEIWIN B 3aJaHUU BbILIE, €CJIHU
KapuOTHUIN ChIPOEKKU NMUuieBor, Russula vesca, paBeH 8 xpomocomam.
2 3 bayuta

A4 v0O (

3. OxapaktepusylTe THN NUTaHHs, (QYHKUMOHAJBbHYIO TpyMNy B 3KOCHCTEME M TpPO(pHUUECKHE CBSA3H
ChIpOEXKKHU nuiLeBoi, Russula vesca.

3 O U | 4 6enna
’innulejxn\{lqm?> PQ%5§§?§UKJﬂ_> //

9.4 |10 6annos |

PaccMoTpuTe WTIOCTpallMK U pellnTe 3a1auy.

1. Onpenente NoCaeA0BAaTENBHOCTD Pa3BUTHS, HAUMHASK C MPOTOHeMBbI. Eciu aTan He Hy»keH, He00X0AUMO
npocTaBuTh 0.

Bannbl

4 Ganna

2. OnpezienuTe KOJHYECTBO TEIOMEP U LIEHTPOMEP B KJIETKAX Ha CTaJJHH Pa3BUTHS, KOT/Ia POMCXOIUT
OIUIOAOTBOPEHHE (/10 OTUIOAOTBOPEHHUS), YUUTHIBAS, YTO KAPUOTHUI PacCTEeHUs paBeH 14 XpoMmocomam u
XPOMOCOMBI HE HMEIOT BTOPHYHBIX MEPETSHKEK.

2 OARMAMOOLOD o Y mes e &%

va

3. Kakwue cBsizu Haxoastcs mexay MoHomepamu JIHK 3ouna u JIHK muenu?

3 ECE \ ¢ E | 2 banna

7T A 752
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B naboparopun ecth ¢parment JIHK a1s KIOHMpOBaHMS M 4eThpe (epMEHTa PeCTPHKLIUH,

MPE/ICTABNEHHbIE HA PUCYHKE.

5*- TATLIT{ILIrATALITTTAAAT TLTA LT LY TT TAT LT TLILU L TAT T T LT T L — 3°

3°- ATATLLY THTATITAALTLTTAATATLFATTTLLATLAATTL{ TATAAALITALIALT - 5°
5.-rlAATTU-3 EcoR | 5-r-3 5-AATTL-3
I-UTTAA|I-5 3'~uTTAA-5'+ 3-r-5
5-rrjuy-3 Hae il 5-rr-g + 5-U4-3
3.uulrr-s e g 3-Tr-5
5-AIAfTUTTT-3 Hind 11 5-A-3 + -ATUTT-3

= 3.-TTUTAJA-5 — 3-TTUlA-5 3.A-5
sS-yuyuyjyrrr-3 Smal 5-uuy-3 v BT T =¥
¥-rrrifuyg-8 - 3¥-rrr-¢ F-Uuuy-s

1. Ckonmbko map HykieoTHaoB Oyner coaepkaTh camblit koporkuii dparment JIHK nocne o6pa6otku
BCEMH pecTpUKTazamMu?

6 3 6annos
3

2. Onpenennte KONMYECTBO MYPHHOBBIX W MUPUMMIMHOBBIX HYK/IEOTHIOB B CAMOM JUIMHHOM (hparmMeHTe
JHK, nonyuyeHHom nocie 06paGoTKu BCeMH PeCTPUKTa3aMHU.

2 | KosinuecTBO mypHHOBBIX 6 Ganios

HYKJIEOTH/I0B o 7'-

1

KonuuecTBo NMpUMHUAMHOBBIX Q‘

HYKJIEOTHI0B Q ?

3. Kakue opraHu3mbl SBJISIOTCS HCTOYHHKOM (PEPMEHTOB PECTPHUKLMHK?

3 E 1 6ann




