Bcecnbupckas onumnuaga no NOSIOTMNN

Bcecubupckaa onvmnuaza no

ovonorum 2017-18. 3 atan
4 mapta 2018

7 — 8 knaccsbl

TecrT. 3a,anI/I$| C OAHUM BepHbIM OTBETOM
1. Ha nuaHax cobupatoT nnoabl

A. mapakynm B. maHro
b. aypvaHa . nnam
2. K nokpbiToceMeHHbIM OTHOCUTCA
A. BENbBUYMA B. y0OBHUMK
b. acbenpa I. aBkanunT
3. KopHeBon yexnuk OTCYTCTBYET y
A. pscku B. wwunoBHuka
B. mopkoBu I". kapTodhens
4. BasunaMomuueTom ABNAETCA
A. cMop4ok B. Tptochenn
b. arenb . poxpeBuk
5. K aykapuoTtam oTHocUTCA
A. OUNAOKOKK B. ctachmnokokk
B. 3XMHOKOKK I". NTHEBMOKOKK
6. K cdotocuntesy HE CITOCOBHbI
A. HouyecBeTkU B. cnvpynuHel
B. nuHHYnApuK . uepatuymeol
7. PaamHoxaTbcA nyTém cbparmeHTaumm tena HE MOXET
A. nnaHapus B. kopabenbHbIi YepBb
B. rngpa . aypenus

8. XXuBoTHble, BO B3pOC/IOM COCTOSAHUM OGuTaloWwme B
Tonuwie BoAbl, BCTPe4arTCA cpeaun
A. NrMOKOXnx B. nnactuH4aTtbIx
B. rpebHeBukoB I". rybok

9. Kys3Heumku nsparot 3Byku 6narogaps
A. TpeHuio 3afHel napbl HOT O HaAKPbINbS
B. TpeHuto HaaKkpbINbeB Apyr O apyra
B. TpeHuto 3agHel napbl HOr Apyr O Apyra
. TPeHWIO KpbIfbeB O HAOKPbLINbSA

10. 3amkHyTas KpOBEHOCHas cuctema y

A. pakoobpasHbix B. 6ptoxoHOrMx MonmntockoB
B. Kpyrnbix Yyepsei I". Konb4aTbIxX YepBen
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11. XKusHeHHbI umkn ¢ HEnonHbIM npeBpaweHnem
XapakTepeH Ans

A. 6nox B. nHdpysopwui
B. mypaBbeB I. narywek
12. B Te4yeHMne XM3HU XOpAa 3aMmeHseTCsl MO3BOHOYHMKOM Y
A. Genowi akynbl B. atnaHTnyeckoro ocetpa
B. Mey-pbibbl I". eBponenckon xmmepsbl

13.K ogHOMy oTpsimy oTHOCATCA
A. OpOHT 1 CTpaHCTBYOLLMIA ronybb
B. nepenen u TnHamy
B. HescbITb 1 kakano
. ©ypeBecTHUK M Kpauka

14.MpoexungHa He umeeT
A. Knoakm B. BOpOHbMX KOCTEN
B. MneyHbIx xenés I. MacucTbix ry6

15. UHTpoayumpoBaHHbIM B EBpa3un Bugom aBnsietca
A. eBponeickasi Hopka  B. eHoToBMAaHas cobaka
B. eHOT-nonockyH I". pedHas Bblgpa

16. BonbluoOe KONNMYECTBO MEXKNEeTOYHOro BelecTBa
nmeet
A. nonepeyHo-nonocaTas MbileYHas TKaHb
B. xeneaucTtbin anutenun
B. kocTHas TkaHb
[". rmapkas mbllleYyHasi TKaHb

17.Kakas xenesa BbigensieT TPONHbIE FOPMOHbI, JeACTBUE
KOTOpPbIX HanpaBJieHO Ha ApYyrue 3HAOKPUHHbIE Xene3bl?
A. anncus B. Mo3roBow crnow Haano4e4YHUKoB
B. runocus . Tumyc

18. BonbLliow Kpyr kpoBoo6palweHus HE BKITIOYAET
A. npaBoe npeacepave
b. aopty
B. BepxHI010 NOnyto BEHY
. neBylo NEroYHy0 apTeputo
19. HenogBWXXHO coeAnHEHbI Mexay co6omn
A. nne4vesas v NoKTeBas KOCTb
B. TemeHHas v 3aTbiNoYHas KOCTU
B. nsaToyHas v TapaHHas
. noaesgolwHas u 6egpeHHas
20. Bo BTOpM4YHON MOYe OTCYTCTBYET
A. Boga B. moueBuHa
B. MoHbI HaTpuA I". rmukoreH

YacTb 1. 3agaHua No pucyHKam U Ha conocTaBrieHue

1. Mnopabl u kynuHapusa (6 6asnos)

ConocTaBbTe N306paxeHusi NIoA0B PACTEHUN, LUMPOKO NMPUMEHSIEMbIX B KYNTMHAPUN, C UX HAa3BaHUSIMMU.

KynuHapHble Ha3BaHus:

BaHnnb

lNyaBa
3Be3ayaThii aHUC
KapaamoH
Mapakyiis
YepHbIn nepeL
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2. MNMonoBble TUNbI pacTeHun (9 6aros )

Y LBETKOBbIX PacTEHWUI I 0GOENONOCTb LIBETKA 3BOSIOLMOHHO NepBUYHa. PasgeneHune nomnoB y pacTeHWin BO3HWKIIO MO3Ke
KaK 0fHO U3 NPUCNocoBneHunid, NPEensSTCTBYOLLMX camoonbineHnio. OHO NPMBENO K 06pa3oBaHMio pasHbIX MOSOBbLIX TUMOB
LiBETKOBbIX pacTeHuit. MossBUNMCL OAHOAOMHbIE, ABYAOMHbIE U TPEXOAOMHbIE PACTEHUS.

B 6oTaHuke NPUHATBLI cneayoLwine 0603Ha4eHus pa3HbIX TUMNOB LIBETKOB:

Ob6oenonble LBETKM: g My>Kckune LBeTKu: d XKeHckue uBeTkU: Q

[opucyinTe UBETKM HYXXHbIX NMOMOB (MCMOMb3ys 3TU CUMBOJIbI) HA BETOYKAX TaK, YTOObI ObINO BUAHO pasnuyve creayoLmx
TUMNOB pacTeHuit: 060enorbIX, O4HOAOMHbIX, ABYAOMHbIX N TPEXAOMHBbIX.

He 3abyabTe nepeHecTn pucyHok B 6naHk oTBeToB!

O6oenonble OpHoOOOMHbLIe
[ByAoMHbIe TpexaomHble

TYY | YryY

3. MNMo3BoHOYHLIe (12 bassios)

CooTHecuTe Ha3BaHUS XXUBOTHbIX, XXunBoTHble: KonuuectBo OpraHbl AblXaHuWA:
KOMNYECTBO NO3BOHKOB B LLIEHHOM PeuHOM OKyHb Mo3BOHKOB K - Koxa
oTAene nx no3BoHoYHuKa (ykaxkute | beanéroyHasa canamaHapa ulenroro oraena
A Yy AP NO3BOHOYHMUKA: - Xabpbl
YUCIIO) U X OPraHbl AbIXaHus MpbITkas Awepuua A
) - Nérkmn bBEOMNAPHBI

(BNWLLIMTE ByKBbI, COOTBETCTBYHO- Cu3blii rony6b 0 7 Srkue (ansaeonspHLIe)
LiMe opraHam JbIXaHus). Yupad 2 8 I - Nérkve (ry64atbie)

JNlamaHTuH 6 14 A - Nérkue (suencroie)

PeuyHon | BesneroyHas | lMpbiTkasa | Cusbin

XusoTHoe OKYHb canamaHgpa | Awepvua | rony6b

Xupad | JlamaHTUH

Yucno wenHbIX NO3BOHKOB
OpraHbl AbixaHusa (bykBa)

4. Knaccbl uneHuctoHorux (19 6asnnos). 3anonHuTe Tabnuuy.

Knacc Pakoo6GpasHblie

Knacc
(BbiCcLIME pakwn)
OTpenbl Tena FonoBorpyab, 6ptoLko
Konuuecteo MNMAP Hor 5
KonuyectBo MNAP ycukoB 1

MpocTble — oT 4 po 16

Tun(bl) rnas n ux konu4yecteo | PaceTouHble — 2 WIT
(1) LWITYK, O6bI4YHO 8

OpraHb! AgbIXaTenbHOM

CUCTEeMbI LoD

ManbnurueBbl cocyabl,
KOKCanbHble Xene3bl
(y BOAHbIX)

OpraHbl Bbigen uTenbHoMn
CUCTEeMbI

OpraHusmbl

B nocnepHeli cTpoyke Tabnuupbl pacnpeaenuTe no Knaccam criegytoLme opraHnambl:
Bokonnas Bepbntoaka Mokpuua HoroxsocTtka CeHokocel, TenndoH
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5. WHdekunoHHble 3a6oneBaHus (16 6asios)

YcTaHOBUTE COOTBETCTBME MEXAY Ha3BaHMeM 3aboneBaHns 1 ero Bo3dyauTenem. Ecnm ectb nepeHocumk 6onesHu,
HanuLmnTe, K KaKoMy KIiaccy XMBOTHBIX OH OTHOCUTCS (€Crn NepeHocUuKa He cyLlecTByeT, nuwmuTe cnoso HET)

Bos36yauTtenu:

A.YymHasa nanouka B. Kowa4bs aByycTka . ManspuiiHeii nnasmoani K. TpunaHocoma
b. lInseHTepuitHas ameba . Nam6nus E. lepneceupyc yenoseka 3 Tuna 3. Manouka Koxa
Saconesane |36y |Knacc nepenocne | | dagonesane |Ber6y [Knace nepeccinca
Mansipus [OnseHTepus

By6oHHas Yyma Ty6epkynes

CoHHas 6one3Hb Nam6nuos

BeTpsiHas ocna OnucTopxos3

Yactb 2. 3agaun.

1. kckpeT noyek (4 6anna)

K cbyHkUumMAM noyek oTHocuTcs hunbTpauust KpoBu M npogykums moun. Oba nmpouecca OCyWecTBRsATCS B HePOHaX.
>KugkocTb, NpoHukaroLlas B HepoHbl U3 KpoBW, HasbiBaeTcs unbTpat. B HedpoHax dunbTpat npeobpasyeTcsi B 9KCKpeT
3a CYET ABYX MEXaHU3MOB: CeKpeLn BeLLeCcTB B hunbTpat u peabcopbumm BellecTs 13 dunbTpara.

BcraBbTe Mexay GykBamu 3HaKM apudMeTniecknx AeicTeui (+, —, x unu /) Tak, 4tobbl nonyynnacb popmyna, KOPPEKTHO
ONUCbIBaKOLLIAA NOMyYeHne aKkckpeTa: (o} P C=23,

roe 3O — akckpeT, @ — cunbTpaT, P — pebcopbupoBaHHble BewecTBa, C — cekpeTMpyemMble BELLLECTBA

2. Bo6Gosble (8 6ariios)

JliogsiM, oTkasaBWMMCA OT  ynoTpebneHus NPOAYKTOB XKUBOTHOTO MPOUCXOXAEHWUsI, PEKOMEHAYHOT BKMoYaTb B PaLMOH
nutaHus 6noga us 6060BbIX KynbTyp. OTBETLTE Ha BOMPOCHI.

1) CopepkaHne Kakux COEAUHEHWNI B paCTUTESbHbIX TKaHSIX MEHbLLIE, YEM B XKUBOTHbLIX?
2) Kak 370 CBSI3aHO CO CTPOEHMEM PaCTUTENbHBIX Y )KUBOTHBIX KIETOK?
3) C yem MOXeT ObITb CBsi3aHO Gonbluee coaepXaHue 3TUX COEAUMHEHWI B

TKaHAX pacTeHun cemencTBa Bo6oBbIX MO CpaBHEHUIO C NPEACTaBUTENAMU
60nbLUMHCTBA OPYrMX CEMENCTB?

3. YepBsaru (16 6asnsnos)

Kapn JluHHen B 3HameHuTOM “Cucteme npupoabl” OTHEC HACTOSLLYIO YepBary
Caecilia tentaculata k 3mesiM n3-3a CX0XXero BHELUHero Bmaa.

Ha pucyHke — BUA XMBOTHOIO 1 Yepern, cGoKy 1 c3aau.

Kakne aHaTtomuyeckme n cusmonormdekne aprymentobl (B XVIII Beke gpyrue ‘u . Q . .
7, 4 -
NPUMeHNTb BbiNo Gbl HEBO3MOXHO) MOXHO Obiflo Gbl MPUBECTM BO BpemMeHa e e fd d
P ) P P AR E &x\&‘«&t}%‘)}‘\) a4
JIHHeER, 4ToBbI: r“(ﬁ‘?‘&mﬂ»\— /
A. OTNNMYUTL YepBsr OT 3MeN; e
B. BepHO onpeaenuTb POACTBO YEPBST ¢ ApYyruMmu amdpmbnsmn? Sl

yenryifyaTas K.

4. Tepmoperynsauma (15 6annos) crpem

M3BecTHO, 4TO TemnepaTypa BHYTPEHHEN cpedbl YeroBeka He 3aBWUCUT OT
TeMnepaTypbl OKpyXXatoLLei cpeapl.

KBaZpaTHas K. &
3aTBITOYHBII

MBIIIETOK

1) Kak Ha3biBaeTCsl Takoe CBOMCTBO?
2) Kakue knacchl XMBOTHbIX UM 0bnagaroT?

3) Kakne npouecchl NpoMcxoasT B OpraHn3Me YernoBeka, ecnv TeMmnepaTtypa OKpy>KatoLLen cpeapl Bbicokas (35 rpagycos no
Llenbcuio)? Huskasa (-35)?

4) Kakyto nepByto MOMOLLb HYy)XKHO OKa3aTb Npu TEMMOBOM yaape v Npu 0bMopoxeHun?

Xenaem ycnexoB B BbINOSIHEHUM 3agaHUn!
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Bcecnbupckaa onumnmaga no 6uonornn 2017-18. 3akntoumTenibHbIN 3Tan
4 mapta 2018

9-10 knacc Bpems BbinonHeHus 3agaHns — 4 vaca.

YacTb 1. 3agaHusa no pucyHKamMm U Ha conocTtaBneHue
1. JXusHeHHbI umkn (12 6asnnos)

Y MHOrmx KpacHbIX BOOOPOCIEN B XXM3HEHHOM LIMKINEe UMeeTcs rameTodut n aBa pasnunyHbiX cnopoduta (kapnocrnopodur u
TeTpacnopoduT). KapnocrnopoduT pasBuvBaeTcsi Ha XeHCKOM rameTtodute. Meinos npoucxoaut nepen obpasoBaHWeEM
TeTpacnop.

PaccmoTpute Xn3HEHHbIN LMK KPpaCHOW BOAOPOCNN
nonucudoHum (Polysiphonia), conoctaBbTe BykBbl CO
cTagusMy AaHHOTO XW3HEHHOrO LMKNa 1 C 3neMeHTamu
MX CTPOEHMS, a Takke yKaxuTe nx nnomaHocTs (1n unm
2n). Vicnonb3ynTte cneaytoLwmne noackasku:

* rameTouT NpopacTaeT U3 TeTpacnopsi
* TPUXOTMHA - 3TO BLITAHYTAsA YaCTb KEHCKOro rameTaHris

CTa,ElMM XU3HEHHOro uukna n anemMeHTbl X CTPOEHNA:

& rametodout CnepmataHrui

Q rametocput Mepwvkapn
Kapnocnopodut TpuxorvHa
TeTtpacnopodut Kapnocnopa
TeTpacnopaHrui TeTtpacnopa
KapnoroH (9 rametaHruii) OnnogoTtBopeHue
Cnepmauwui (3 ramerta)

2. Mnoabl n KynuHapua (12 6annos)

Ha pucyHke n3obpaxeHbl TUMbl FTMHELLesA — COBOKYMHOCTM MNIIOA0SIMCTMKOB LIBETKA.
Ecnu nnogonuctukn B LBETKe pacronoXeHbl CBOOOAHO, NOAOGHLIN rTMHeLEel 1

nnop, KOTOpbI U3 HErO pa3BMBaETCH, Ha3bIBaOT anoKapnHbIMK (1-2). @ /
Ecnu nnogonucTtunkn cpactartTesi, T’MHeLen LBeTKa LleHOKapnHbIn (3-5). @@ a @ 4
LleHOKapnHbLIN rMHeLeN B 3aBUCMMOCTU OT TUMNa CpacTaHusi NII040NIMCTUKOB U " 5 3 N @

pacnonoXxeHns cemssavyaTkoB NoapasaenserTcs Ha 3 OCHOBHbIX TUNa:
CUHKapnHbIN (3), napakapnHbin (4) 1 NIU3MKapnHbIn (5).

o

ConocTaBbTe M300paxeHuss nnogoB pacteHuid (A-I), LUMPOKO NPUMEHSIEMbIX B KynuHapuu, ¢ Tunamu ux ruHeues (1-5) u
BNULLNTE UX Ha3BaHWA, cobnoaas NPUHATYIO Ha UITIOCTPALMN HYMepaLmio.

KynuHapHble Ha3BaHus:

BaHnnb

lNyaBa
3Be3ayaThbii aHUC
KapaamoH
Mapakyiis
YepHbIi nepely
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3. Knaccbl uneHuctoHornx (16 6asiog). 3anonHute Tabnuuy.

Knacc PakoobpasHble

Knacc (BbICLIME paKw)

OTpenbl Tena FonoBorpyAb, 6ptoLko

KonuuectBo MNAP Hor 5

KonuyectBo MNAP ycukoB 1

MpocTble — oT 4 po 16

Tun(bl) rnas un ux konuyectBo | PaceToyHble — 2 WT
WITYK, OObI4HO 8

OpraHb! AbIXaTenbHOM

Tpaxeun
cuUcTembl

ManbnurueBbl cocyabl,

OpraHbl BbiaenuTerbHON KOKCanbHbIe Xenesbl

CUCTEeMbI

(y BOAHBIX)
OpraHusmbl
B nocnegHux ctpoykax Tabnuubl pacnpegenute no knaccam crnegyoLime opraHuambi:
Bokonnas Bepbniogka Mokpuua HoroxsocTka CeHokocel TenudoH
4. No3BOHOYHLIe (12 bassios)
CooTHecuTe Ha3BaHUS XXUBOTHbIX, XXnBoTHble: KonuuecTtBo OpraHbl AblXaHuWA:
KOSIMYECTBO MNO3BOHKOB B LUEHOM | PeuHOI OkyHb NO3BOHKOB K - Koxa
oTAene nx no3BoHoYHuKa (ykaxkute | beanéroyHas canamaHapa ulenroro oraena
A y! AP NO3BOHOYHMKA: | XK- YKabpbl
4YUCMO) U UX OpraHbl AbIXaHus MpbiTkas swepuvua A-
y - Jlérkn bBEOSAPHbI
(BnuwKTE BYKBLI, COOTBETCTBYIO- Cwu3blii rony6b 0 7 erkue (aneBeonspHyIe)
LiMe opraHam AbIXaHus). Yupad 2 8 I - Iérkue (ry6uatbie)
NamaHTuH 6 14 A - Nérkue (auencrbie)

PeuyHon | BesneroyHas | lMpbiTkasa | Cusbin

OKYHb canamaHgpa | siwepuua | rony6b HKupag | Namantun

XXuBoTHoe

Yucno wenHbIX NO3BOHKOB
OpraHbl AbixaHusA (bykBa)

5. WHdekumoHHble 3a6oneBaHus (20 6asios)

YcTaHOBUTE COOTBETCTBME MEXAY Ha3BaHMeM 3aboneBaHns 1 ero Bo3dyauTenem. Ecnm ectb nepeHocumk 6onesHu,
HanuLmnTe, K KaKoMy KIlaccy XMBOTHBIX OH OTHOCUTCS (€Crn NepeHocUuKa He cyLlecTByeT, nuwmuTe cnoso HET)

Bos3byauTtenu:

A. YymHasa nanoyka I. Kowaybs asyycTka X. lepnecsupyc vyenoseka 3 Tmna WU. PuwTa

B. dnseHTepuitHasi ameba . Nambnus 3. MansapuiHbIi nnasmoani K. Manouka Koxa
B. Wnpokuin neHtey, E. TpunaHocoma

Saconemawe |S016s |{aco nepotocna | | sagoneaue | 050y |Krace repencsinca
Manspusa Oudmnno6otpmos

By6oHHas yyma Ty6epkynes

CoHHas 6onesHb OpaHyHKynes3

BeTpsiHas ocna Nam6nuos

[OunseHTepus Onuctopxo3
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1.

3. Yepasaru (18 6asnnos)

Yactb 2. 3agaun.
JkckpeT noyek (2 6anna)

K dyHKUMsSIM noyvek oTHOCUTCH dunbTpaums KpoBu u npogykums moun. OBa npouecca OCyLIeCTBASIOTCA B HedpoHax.
YKugkocTb, NpoHuKaoLwas B HePOHbI U3 KPOBW, Ha3biBaeTcsa dunbTpat. B HedppoHax dmnbTpaT npeobpasyercs B SKCKpeT
3a CYET ABYX MEXaHU3MOB: CeKpeLMn BeLLecTB B hunbTpat u peabcopbumm BellecTs 13 dunbTpara.

BcraBbTe mexgy OykBamu 3Hakv apudMeTnyeckux OencTBui (+, —, x unm /) Tak, 4tobbl nonyymnace opmMyrna, KOppeKTHO
OonucbiBaroLLas nonyyeHne akckpeta: @ P C=23

roe 3 — akckpeT, ® — cunbTpaT, P — pebcopbupoBaHHble BewecTBa, C — cekpeTMpyemMble BELLECTBA

Bob6oBble (8 6asos)

JTiogsiM, oTka3aBLUMMCSt OT ynoTpebneHns NPOAYKTOB XMBOTHOMO NMPOWUCXOXAEHMWS, PEKOMEHAYIOT BKMOYATh B PaLUOH
nutaHus 6noga us 6060BbIX KyNbTyp. OTBETLTE Ha BOMPOCHI.

1) CoaepxaHue Kakux COeAMHEHWIN B pacTUTENbHbIX TKAHSIX MEHbLUE, YEM B XMBOTHbIX?
2) Kak 370 CBSI3aHO CO CTPOEHNEM PaCTUTENbHBIX Y )KUBOTHBIX KIETOK?

3) C yem moxeT ObITb CBSI3aHO Gorbluee coaep)KaHne 3TUX COEAMHEHUI B TKaHSX pacTeHui cemeiicTBa Bo6oBbIX No
CpaBHEHWIO C NpeacTaBUTENAMM BOMbLUMHCTBA APYTMX CEMENCTB?

Kapn JluHHel B 3HameHuTon “Cucteme npmpoabl” OTHEC HaCTOALLYIO YepBsary
Caecilia tentaculata kK 3mesiMm n3-3a CX0XXero BHELUHero Bmaa.

Ha pucyHke — BUA XMBOTHOIO 1 Yepern, cGOoKy 1 c3aau.
K kakoMy Knaccy )XUBOTHbIX Ha CAMOM Aierne OTHOCUTCS YyepBsira?

Kakne aHatommnyeckme n dpusnonorndekne aprymentsl (B XVIII Beke apyrue
NPUMEHNUTL ObINo 6bl HEBO3MOXHO) MOXHO ObINo Obl NPMBECTU BO BpeMeHa
JNnHHes, YTobbI:

A. OTANYUTL YEPBST OT 3MeN; A Q
= 4

B. BepHO onpeaenvTb POACTBO YEPBSAr C ApYrMMU NpeacTaBUTENsIMmn ¢

Kracca, K KOTOPOMY OHU OTHOCSITCSI? flesie v

A5 s/ <3 ‘ ' / ‘
TR

4 TepMOperynﬂLwlﬂ. (15 63/7/706) SMHSTEM‘eHHa}l K.

yenryifyaTas K.

M3BeCTHO, 4YTO TemMmnepartypa BHyTpeHHe|7| cpeabl 4enoBeka He 3aBUCUT OT
TemnepaTtypbl Opr)KaIOUJ.elZ cpenbl. cTpems

1) Kak Ha3biBaeTcsl Takoe CBOMCTBO?

KBaZpaTHas K. o
3aTBITOYHBII

MBIIIETOK

2) Kakue knacchl XMBOTHbIX UM 0bnagarT?

3) Kakune npouecchbl NpoucxoadaT B opraHM3me YenoBeka, ecnv TemnepaTtypa
OoKpyxatoLLen cpeapl Boicokas (+35 rpagycos no Lienbcuio)?
Hu3skas (-35)7?

4) Kakyto nepByto MOMOLLb HY)XHO OKa3aTb Npu TEMMOBOM yaape v Npu obMopoxeHun?

5. 3apayva no reHetuke (6 basios)

6.

M3yyast oamH 13 MarbIx HapO4OB, rEHETUKM OBHaPYXXUNW, YTO Y HEro YacTo BCTPeYalnTCs Ceble BOMOCh U3-3a paHHero
noceneHus. Ytobbl yCTaHOBWTbL, Kak HacrneayeTcst aTOT NpuaHak, Gbinv cobpaHbl AaHHbIE MO MHOMUM CcemMbsaM. PesyrnbTartsl
npeacTasneHsl B Tabnuue. (Cpeay NOTOMKOB BKMHOYANMUCh TOMLKO Te, A KOro BO3pacT paHHEero noceaeHust MMHoBan).

MoTtomkm
Tun nocegeHus y pogutenen Yucno cemenn | PaHHee HopmanbHoe
PaHHee x PaHHee 52 98 19
PaHHee x HopmanbHoe 45 72 33
HopmanbHoe x HopmanbHoe 71 0 128

Kak HacnepyeTcs npuaHak? 3anuwunte reHoTunbl poanTenei aAnsa kaxaoro tuna cemen. O6bACHUTE OTKNOHEHME YacToT
KnaccoB B MOTOMCTBE OT oxugaembix no MeHaento.

KnetouyHb umkn (3 6anna)

MpoaomKkMTENBHOCTL S-CTaaMM KIETOYHOIO LKA U3ydatoT, BBOAA B KNETKN HYKNEOTUAbI, coaepXallme pagnoakTUBHYO

METKY (14C mnm 3H). Yepes HebornbLLUOM NPOMEXYTOK BpeMEHM METKY, KoTopasi He ycnena Bkntountbes B [AHK, yaansioT, a
3aTeM, pMKCUpYS KNETKM Yepes pasHble MHTepBarbl BPEMEHU, ONPELENAT, Korga MeyYeHble KNeTKN BCTynatoT B AeneHune.
Kakow HykneoTtug cneayet Ansi 3Toro ucnonb3oeatb? MNovemy?
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7. MyTtauumum n reHeTM4eckum Kkon, (8 bassnos)

MmapokcunammH — XMMU4ecknin myTareH, kotopbin B3aumogenctayet B [IHK ¢ untosnHom (LI), npespawas ero B TmuH (T).
OTOT MyTareH o4YeHb crneunduyeH N HUKaknx Apyrmx sameH, kpome Lf — T He faer.
CTyaeHTy noctaBunu 3agady nonyyuntsb y 6aktepum mytauum, npespatdatowime CTOIM-koaoHbI HEKOTOPLIX €€ FTeHOB B KOLOHbI
amMuHokucnoT. [Ins pelleHns 9ToM 3afayn OH B3N rMAPOKCUITAMWUH, Kak eOUHCTBEHHBIN MyTareH, UMeBLUMINCSA B TO BpeMs B

nabopatopum n o6paboTan um bGakTepuii.
Mony4nT Nn oH xenaemblii pesynbTaT? CBON OTBET OObACHUTE.
[na cnpaeku: B reHeTndeckoM koge ectb Tpyu CTOM-kogoHa: YAA, YA n YTA.

8. MNMoteHuwman penctBua (18 basnsnos)

Ecnu nopgeiictBoBaTb pasgpaxutenem Ha HEPBHYK KIeTKy, U3MeHsieTcs ee MeMOpaHHbli noteHuman (M), knetka
Bo36yxaaetca. MoTeHuman gevicteus (MN[1) BO3HMKaET B pe3ynbTaTe NOBbILLIEHNS MPOHMLAEMOCT MembpaHb! Anst noHos Na*
M BXOOOM uX B kneTky. lNpoucxogut denonsipusaumns membpadbl. Npy onpegeneHHon BenuymHe noTeHuMana npouecc
nepeHoca Na® npekpaluaercs, noBbILLAETCA NPOHMLAEMOCTb Ans WoHoB K' u kanuin BbIxoauT u3 kneTku. OTa dhasa
penonsip13aunm NpUBOAUT K BOCCTAHOBMNEHMIO MCXOAHOT0 MeMOpaHHOro noTeHumana.

MoHbI HaTpms BXOOAT B KNETKY Yepes crneunanbHble KaHanbl.

B 3aBucKrMoOCTU HanpskeHns Ha membpaHe Na® kaHan MoXeT HaxoauTbCs B

TPEX pasHbIX COCTOSAHUSX (CM. puC.)

1) HeaktBHOE, NpM NOTEHUMANE NOKOS, 3aKpbiTa M-CTBOPKA
(akTBaUMOHHbIE BOPOTA), OTKPbITa h-cTBOpKa (MHaKTMBaLMOHHbIE
BOpOTA).

2) AKTMBHOE, Npu Aenonsapusauum memopaHbl, OTKPbITbl U M- 1 h-CTBOPKM.

3) MHakTMBMpOBaHHOeE, Npu ANUTENbLHONM Aenonspusauun, 6onblue 2 Mc;
3aKkpbiTa h-cTBOpKa, M-CTBOPKa OTKPbITA.

3apaHwue.

1. Hapucywte rpacuk 1 nusmeHenns Ml Bo BpemeHn npu noteHuuane
OencTBusA B HepBHOW KneTke. Ykaxute dasbl M.

2. Kak namenutca MO HepBHOW KNETKM Npyu AENCTBUM TeTPOAOTOKCUHA —
a0a, KOTOPbIN 6NOKMPYEeT M-CTBOPKY B 3aKPbITOM COCTOSIHMM? Hapucyinte
rpaduk 2 ans atoro cny4as. OTBeT o6bsICHUTE.

3. Kak nsmenutcs N HepBHOM KNETKN Npy AEACTBMM BepaTpuanHa — s4a,
KOTOpbIN BrnokupyeTt h-CTBOPKY B OTKPLITOM COCTOSAHUM? [NoKaxuTe 3To Ha
rpadouke 3. OTBET 0OBSICHUTE.

MepeHecnTe Ha BraHk OTBETa OCY KOOPAUHAT U HAPUCYWTE Ha OAHOM More

rpadwukm ons sonpocos 1-3.

MembBpanHbii noTeyuan, mB

— m
Aenoaapusanuga
HIH
Peno/1ApH3anua ‘ h TpHCOeAHHEHHE
JMraHga
KAHAN 3AKPbLIT \
m
L i m@m
h
— i m@h
KAHAN KAHAN
WHAKTUBNPOBAH . AKTUBUPOBAH
JanbHeiiman
JAenoApH3anua
30
204 Bpemsi, MC

10 15

Xenaem ycnexoB B BbINOSIHEHUM 3agaHnn!
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Bcecnbupckaa onumnmaga no 6uonornn 2017-18. 3aknoumTenbHbIN 3Tan
4 mapta 2018

11 knacc Bpems BbInonHeHus 3agaHus — 4 vaca.

YacTb 1. 3agaHusa no pucyHKamMm U Ha conocTtaBneHue
1. JXusHeHHbI umkn (12 6asnnos)

Y MHOrmx KpacHbIX BOOOPOCIEN B XXM3HEHHOM LIMKINEe UMeeTCcs rameTout u aBa pasnnyHbiX cnopoduta (kapnocrnopoduT n
TeTpacnopoduT). KapnocrnopoduT pasBuvBaeTcsi Ha XeHCKOM rameTtodute. Meinos npoucxoaut nepen obpasoBaHWeEM
TeTpacnop.

PaccmoTpute Xn3HEHHbIN LMK KPpaCHOW BOAOPOCNN
nonucudoHum (Polysiphonia), conoctaBbTe BykBbl CO
cTagusMy AaHHOTO XW3HEHHOrO LMKNa 1 C 3neMeHTamu
MX CTPOEHMS, a Takke yKaxuTe nx nnomaHocTs (1n unm
2n). Vicnonb3ynTte cneaytoLwmne noackasku:

* rameTouT NpopacTaeT U3 TeTpacnopsi
* TPUXOTMHA - 3TO BLITAHYTAsA YaCTb KEHCKOro rameTaHris

CTaﬂVIVI XU3HEHHOro uukna n anemMeHTbl X CTPOeHUA:

& rametodout CnepmataHrui

Q rametocput Mepwvkapn
Kapnocnopodut TpuxorvHa
TeTtpacnopodut Kapnocnopa
TeTpacnopaHrui TeTtpacnopa
KapnoroH (9 rametaHruii) OnnogoTtBopeHue
Cnepmauwui (3 ramerta)

2. Mnoabl n KynuHapua (12 6annos)

Ha pucyHke n3obpaxeHbl TUMbl FTMHELLesA — COBOKYMHOCTM MNIIOA0SIMCTMKOB LIBETKA.
Ecnu nnogonuctukn B LBETKe pacronoXeHbl CBOOOAHO, NOAOGHLIN rTMHeLEel 1

nnop, KOTOpbI U3 HErO pa3BMBaETCH, Ha3bIBaOT anoKapnHbIMK (1-2). @ /
Ecnu nnogonucTukn cpactartTesi, T’MHeLen LBeTKa LLleHOKapnHbIn (3-5). @@ a @ 4
LleHOKapnHbLIN rMHeLeN B 3aBUCMMOCTU OT TUMNa CpacTaHusi NII040NIMCTUKOB U " 5 3 N @

pacnonoXxeHns cemssavyaTkoB NoapasaenserTcs Ha 3 OCHOBHbIX TUNa:
CUHKapnHbIN (3), napakapnHbin (4) 1 NIU3MKapnHbIn (5).

o

ConoctaBbTe M300paxeHuss nnogoB pacteHuid (A-IN), LUMPOKO NPUMEHSIEMbIX B KynuHapuu, ¢ Tunamu ux ruHeues (1-5) u
BNULLNTE UX Ha3BaHWA, cobnoaas NPUHATYIO Ha UITIOCTPALMN HYMepaLmio.

KynuHapHble Ha3BaHus:

BaHnnb

lNyaBa
3Be3ayaThbii aHUC
KapaamoH
Mapakyiis
YepHbIi nepely
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3. Knaccbl uneHuctoHornx (16 6asiog). 3anonHute Tabnuuy.

Knacc Pakoo6GpasHblie

TESES (BbiCcLIME pakwn)

OTpenbl Tena FonoBorpyab, 6ptoLko

KonuyectBo MNAP Hor 5

KonuyectBo MNAP ycukoB 1

MpocTble — oT 4 po 16

Tun(bl) rnas un ux konuyectBo | PaceToyHble — 2 WT
LWITYK, 06bI4YHO 8

OpraHb! AgbIXaTenbHOoM

Tpaxeun
cucTeMbl

ManbnurueBsl cocyabl,

OpraHbl BbiaenuTerbHON KOKCamnbHbIE Xene3bl

CUCTEMbI
(y BOAHbIX)
OpraHusmbl
B nocnegHux ctpoykax Tabnuubl pacnpegenute no knaccam crnegyoLime opraHuambi:
Bokonnas Bepbniogka Mokpuua HoroxsocTka CeHokocel TenudoH

4. TopMoHbI (10 6arnios)
ConocrtaBbTe npuBegeHHble hopmMyrbl (1-5) ¢ Ha3BaHMAMW FOPMOHOB U FPYMNMON, K KOTOPOM OHWM OTHOCATCSA MO XMMUYECKOMY
ctpoenunto (A, b nnu C).

Tpw rpynnbl rOpMOHOB Mo “ob‘ob‘m’ CHZ(NH — FOpMOHbI:
XUMUYECKOMY CTPOEHUIO: ¢ *
I 1 AapeHanuH
A — amuHbI (Npon3BOaHbIE WHcynuH
aMMHOKNCIOT) KopTuson
B — nenTnabl n HeGonbLLVe MponakTuH
6enkn
TWpOKCKH
C — ctepouapbl
Homep pucyHka 1 2 3 4 5

HasBaHue ropmoHa
Xumunyeckum knacc (6yksa)

5. Perynsauus onepoHa 6aktepun (15 6asiios)

leHbl A, B n C kogmpyloT doepMeHTbl CMHTE3a pubodnasuHa. C!D O
KonuuecTso 3Tux (hepMeHTOB B kneTke 6akTepum perynupyeTca Ha L

eJ0K- £
YPOBHE TPAHCKPUMLINM ONEpOoHa, COAEPKALLErO 3TN reHbl. ST s

Perynaums ocyuiecTBnseTcs 6erkomM-akTMBaTopoM: OH y3HaeT
cBOI0 MULIeHb B [IHK (cneuuanbHyo nocnenoBaTensHOCTL — rex A> rex B> rex C:>_
onepatop) 1 nomoraet PHK-non1mepase cBA3aThcs ¢ npomMoTopom, | OneParop Mpowotop

Bes akTBaTopa TPaHCKPUMLMA HE HaYHEeTCS.

HeakTuBHbIW onepoH

Ecnu xe B kneTke puBodnasrHa 4OCTaTOYHO, OH CBS3LIBAETCH C

6enkom-akTmBaTopom v nocnegHui yxogut ¢ OHK. (cm.cxemy)
PaccmoTpute cnegytoume mytaumm B pubodnaBnHOBOM OnepoHe T = A> = B> = C>_

N B reHe 6enKa—aKTv|BaTopa 1 3anuwmTe B 6naHk OTBETOB, KaK

OyaeT OCyLEeCTBNSATLCA TPAHCKPUNLUUS 3TOro onepoHa y 6aktepun ¢ AKTUBHBIN OnepoH
COOTBETCTBYHOLLEN MyTaLMen. PuGodnasuH
MyTtauuu: 1 BcTtaBka 35 HykneoTMaoB Mexay NpoMoTOpPOM U OnepaTtopom

2 | BctaBka 35 HykNneoTnaoB Mexay NpoOMOTOPOM M reHoM A

3 | MyTauus B reHe 6enka-akTmBaTopa, NPUBOAsILLAs K HAapyLLEHWIO CBA3bIBaHUS prbodriaBrHa

4 | MyTtauums B reHe benka-akTvBaTopa, HapyLlalLLas ero CBsi3biBaHWE C OrnepaTopoMm

5 | 3ameHa ogHoro HykneoTuaa, npuBogswas k noasneHunto CTOlN-kogoHa B cepeaunHe reHa B.

Bonpoc 1. ByaeT nu ocyLecTBNSATLCS TPaHCKPUNLMS 3TOro ornepoHa y 6akTepun ¢ COOTBETCTBYoLEN MyTaumen 1) Ha cpeae 6e3
pubodnaeuHa; 2) Ha cpege ¢ pwubodnasuHoMm. Brnvwwute «OA» unu «HET» B 6naHk otsetoB. Ecnu GyayTt
ocobeHHOCTM B paboTe onepoHa, yKaXxure umx.

Bonpoc 2. TpuntodaHoBbIi onepoH ToW e 6aktepum perynvpyetcs no Apyromy npuHumny: 6e3 perynsitopa akTuBeH, HO
BblKNtoyaeTcs, koraa 6enok-penpeccop cessbiBaetcs ¢ IHK B o6nactn npomoTtopa. MpomMoTop Kakoro M3 onepoHoB,
TpunTohaHoBOro 1N pubodnasnHoBoro, obnaaaeT 6onbLUM cpoacTeoM k PHK-nonuvepase? KpaTtko nosicHuTe.
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6. Perynsauus pa6oTbl reHoB aykapuoTt (20 6assios)

B HeKOTOpOM MHOrOKNETO4YHOM OpraHn3me paboTa reHoB perynmpyeTcs ¢ NOMOLLbIO cneumarnbHbIX NocneaoBaTenbHOCTeN, a
€ro XpOMOCOMbI YIOXEHbI B BUAe 060COBMNeHHbIX APYr OT Apyra KOMNaKTHbIX Y4aCTKOB — TOMOSIOTMYECKM aCCoLMMPOBAHHBIX
aomeHos (TAos, cMm. puc.)

MexaHuam perynaunm MOXXHO onucatb crnegyrouwmnmmn

ﬂpaBI/Ij'laMM: Yknagka XpOMOCOMblI

B TAObI
= HeaKkTUBHbIN reH aenaet HeakKTUBHbIMW coceHne reHbl.

= JHxaHcep (3) ycunmeaeT akTMBHOCTb MEHOB U
BKIMHOYAET HEAKTMBHbIE.

= Bce aT10 paboTaeT B npegenax ogHoro TAa.
= NHcynatop (M) dopmupyeT rpaHnuy mexay TAOamu.

Ha cxeme — o6nacTb xpomocomsbl ¢ reHamn A-C, ynoxeHHas B Asa TA[a.

3apaHue 1. 3anonHuTe NycTble s4yeikn Tabnuubl B Ne
6naHke OTBETOB: Kakue reHbl He akTuBHbI (H), kakue 1

aKkTuBHO paboTatoT (A), B HOpME U NpY COOTBETCTBYOLLUNX | 2

XPOMOCOMHbIX nepecTporkax. [nsa cnyyas 5 Bbl 4OMKHBI | 3 [eneumns yyactka 4-6
camu npuaymaTb NepecTporiky, KoTopas oobsicHsNa bbl 4 [ynnvikauus yyactka 3-6
Takue U3MeHeHusi B paboTte reHoB. 5 A H H

XpomocomHas nepectpovika | feHA | e B | e C
Hopma H A
[eneuuns yyacTka 4-5

3apaHue 2. Hapucynte, kak 6yaeT BbIrmsiAeTb STOT paroH nocrne nepectpoek Ne 4 n 5 (HasBaHue nepecTporikv 5 Bnuwnte).
OTMeTbTe Ha pUCyHKax HoMepa MCXOAHbIX YHaCTKOB, reHbl 1 BCE BaXKHbIE AN NOHUMaHWS paboTbl FTeHOB 3MIEMEHTDI.

3apanue 3. MN3BecTHO, 4YTo Aynnukauusa Ne 4 BoisbiBaeT pak. Micxoasa us aToro, NpeanonoxuTe, Kaky yHKLUUIO BbIMNOMHSAET
reH B.

7. HokpayH reHoB (8 6arsnios)

HokpayH reHa (aHrn. Gene knockdown) — meToauka, No3BONAOLWAA CHU3WUTb 3KCMPECCUI0 FreHa npu MOMOLLM KOPOTKOro
ONUroHyKneoTnaa, KoMnnemeHTapHoro cootsetcTBytollen MPHK. ConoctaBbTe Habnogaembli eHOTUN KNETOYHOW FMHMK
(1-8) u reH, noaBeprINncs HoKAAyHy.

®deHOTUN KNETOK nocne HokpayHa: lFeHbI:
1. Knetka tepset dopmy, ctaHoBUTCS | 5. HapylueHrne NpoxoxaeHus KneTouHoro umkna Nurasa LWanepoH
oKpyrnon 6. Knetka «He 3ameyvaeT» nospexgeHun JHK AKTUH LiuToxpom C

2. HapyweHue pennukaumm JHK
3. HepocrtaTtouHoe konnyectso ATP
4. HapylueHne cuHTesa 6enkos

(He npet nx penapaums)
7. HapylweHue cuHTe3a nunuaos

8. Arperauusi 6enkoB ¢ U3BMeHeHHOoI koHdopMma-
umen

LinknuH P53

PubocomHbIn 6enok
AuunnnepeHocsmin 6enok

8. WHdekumoHHble 3a6oneBaHus (20 6asios)
YcTaHoBUTE COOTBETCTBME MEXAY Ha3BaHMeM 3aboneBaHusi n ero Bo3dyautenem. Ecnu ectb nepeHocuunk 6onesHu,
HanuLmMTe, K KaKoMy KIlaccy XMBOTHbIX OH OTHOCUTCS (€Cnn NepeHocUuKa He cyLlecTByeT, nuwuTe crnoso HET)
Bos3byauTtenu:

A. YymHasa nanouyka
B. dnseHTepuitHasi ameba
B. LUunpokun neHtey,

. Kowaybs asyycTka
L. Nam6nusa
E. TpunaHocoma

X. Mepnecsupyc vyenoseka 3 Tmna
3. MansapuiHbIi nnasmoani

. Puwra
K. Manouka Koxa

3aconesanne |0 | een) | | 3a0omesanne | | e
Manspusa Oudmnno6otpmos

By6oHHas yyma Ty6epkynes

CoHHas 6onesHb OpaHyHKyne3

BeTpsiHas ocna Nam6nuos

[OunseHTepus Onuctopxo3




1.

2,

3.
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Yactb 2. 3agaun.
3apaua no reHeTuke (9 6asos)
M3yyas oavH 13 MarnbiX HApoaOoB, FeHETUKM OBHAPYXXWUMK, YTO Y HEro YacTo BCTPeYalnTCs cefble BONOChl M3-3a paHHero
noceneHns. YT1o0bl YCTaHOBUTb, KaK HacregyeTca 3TOT NPU3HakK, Obinn CO6paHbI AaHHble MO MHOTMM CEMb4AM. Pe3yanaTb|
npeancTtaBiieHbl B T86]1I/|Ll,e. (Cpep,m NOTOMKOB BKI1HOHalIUCb TOJMbKO Te, OJ1A KOro BO3pacT paHHero nocegeHua MVIHOBaJ'I).

MoTomkmu
Twun nocepeHun y pogutenen Yucno cemen | PaHHee HopmanbHoe
PaHHee x PaHHee 52 98 19
PaHHee x HopmanbHoe 45 72 33
HopmanbHoe x HopmanbHoe 71 0 128

Bonpoc 1. Kak Hacneagyetca npusHak? 3anuwnTte reHoTunbl poauTenei ans kaxagoro tmna cemen. O6bscHUTE OTKINOHEHUE
YacTOT KNaccoB B NOTOMCTBE OT oxuaaembix no MeHaenio.

Bonpoc 2. CuunTas, 4TO U3y4eHHble CEMbM SIBNSIOTCS CrydariHOM BbIGOPKOM 13 nonynsumun, onpeaenvTe npubnmanTensHyo
4YacTOTy annens paHHero NocegeHus B MOKOMEHUN MOTOMKOB.

Cunpgpom MaptuHa-benna (17 6asnnos)

CuHppom MapTtuHa-benna (CMHAPOM NIOMKOIN X-XpOMOCOMbI) — O4HO 13 3aG0NneBaHui, CB3aHHOE C 0COObLIM TUMOM MyTaumii —
3KcrnaHcKen NOBTOPOB ANMHON 3 HyKneoTMaa. YBEnNuYeHne Yncna Takux NOBTOPOB B HEKOTOPLIX FreHax NpoMCXoauT us-3a
owmbok pennukauum OHK 1 06bIMHO HapacTaeT B MOKOMEHMUsIX.

[aHHbI cuHAPOM — crieacTBMe yBenuveHus yucna nostopos Tponku LIMT B npomoTtope reHa FMR1. 310 MeHseT
(PYHKUMOHMPOBAHMWE reHa: cHavana npoucxoamT yMeHbLueHne akcnpeccum 6enka FMR1 (cocTtosiHne npemyTauum), a 3aTem u
nosHoe npekpaLlleHne TPaHCKpUNLMKn reHa (13-3a MeTunmpoBaHust npomoTopa). O dyHKUMKM 3Toro 6enka N3BecTHo, YTO OH
y4yacTByeT B paboTe pnbocom 1 0COOEHHO aKTUBEH B KneTkax Moara. CHkeHne konuyecTsa 6enka NnpuBoAMT K pasBuUTUIO
Pa3NUYHbIX HAPYLLEHWI MHTENNEKTa BNoTb A0 YMCTBEHHOWN oTcTanoctn. F'eH FMR1 Haxogutcs B X-xpomocome.

B tabnuue npmeeneHo BnusiHve konuyectea LI noBTOpoB Ha TsKecTb 3aboneBaHusl.

KonunyectBo noBTOopoB MposiBneHue CrtaTyc 3a6oneBaHus
MeHee 40 Het Hopma
40-60 He nposiBnsieTcs, HO y NOTOMKOB 06bIMHO Habntogaetcs | «Cepasi 30Ha» , T.e.
yBENUYEHNE Yncna noBTopoB puck ans aeten
60-200 BrvamMMbIx NOpaxxeHWn LeHTpanbHOW HEPBHOW CUCTEMDI MpemyTaumnsa
HeT, HO C BO3pacTOM BO3MOXHO MNOsIBNIEHNe
ABUraTenbHbIX U KOOPAUHALIMOHHBIX PAacCTPONCTB
Bonee 200 CuHagpom MaptuHa-benna MyTauuns

Ha anektpochopese npeacraeneH aHanua pparMeHToB, NonyyYeHHbIX ¢ nomoLubio MNMUP (nonumepasHon LenHom peakumm)
pavioHa reHa FMR1, cogepxaliero noBTopbl y4actka anvHoun B 3 n.H. (L) ana 5 nauneHTos.

[OnwvHa yyacTtka ¢
nosTopamu (n.H.)

MaumeHT 1 MaumeHT 2 MaumeHT 3 MaumeHT 4 MaumeHT 5

— 90

1) Monpobyiite cchopmynmpoBaTb 3aKMYEHNE MEANLIMHCKOIO reHeTKa, OTHOCUMTENBHO NPOrHo3a pasBuTUs 3aboneeaHus y
JaHHbIX NaUMEHTOB M UX AeTeN. MNpeanonoxuTe, Kakor Non y Kaxaoro nauneHTa, oboCHynTe CBOM OTBET.

OT1BeT odhopmuTe B BUAE Tabnuubl (HapucynTe ee camu No TakoMy obpasuy:)

Mon (1 obocHoBaHuWe) MporHo3 Hanuunsi 3aboneBaHUs y naumMeHTa un ero getei

MauuneHT Ne ...

2) TNoyeMmy y XKeHLUMH reTepo3nroT 3aboneBaHne MOXET NPOSIBNSATLCS, XOTS BTopasi kHOpMaribHas» KOnusi reHa JosrbkHa
npov3BoaUTbL AocTaTovHoe KonuvecTBo 6enka FMR1?

MyTauum v reHeTU4eckum kop, (7 6asnios)

MmapokcunammH — XMMU4ecknin myTareH, kotopbliin B3amumogenctayet B [IHK ¢ uutosnHom (L), npespawias ero B TuMmuH (T).
OTOT MyTareH o4eHb crneunduyeH N HUKaknx Apyrmx sameH, kpome Lj — T He faerT.

CTyaeHTy noctaBunu 3agady nonyyuntb y 6aktepum mytauum, npespatdatowime CTOIM-koaoHbI HEKOTOPLIX €€ FreHOB B KOLOHbI
aMUHOKUCNOT. [Ns pelueHnss 3ToW 3afavm OH B3N MMOPOKCUMITAaMUH Kak €QUHCTBEHHbIN MyTareH, MMeBLUUACA B TO BPEMS B
nabopatopum n o6paboTan um bGakTepuii.

Mony4nT N oH xenaemblii pesynbTaT? CBON OTBET OObACHUTE.
[na cnpaeku: B reHeTu4eckoM koae ectb Tpu CTOlM-kogoHa: YAA, YAl n YTA.



Bcecnbupckasa onumnuaga no BUONIOMMN 2017-18. 3aknouutenbHbln aTan. 11 kn. Crtp. 5u3 6

4. MNMoTteHuunan penctBua (18 basnios)

Ecnu nopgeiictBoBaTb pasgpaxutenem Ha HEPBHYK KIeTKy, U3MeHsieTcs ee MeMOpaHHbli noteHuman (M), knetka
Bo3byxaaetcs. MoTteHuman aencteus (M) BO3HMKaET B pesynbTaTe NOBbILLIEHWS NPOHULIAEMOCTU MeMBpaHbl Ans noHos Na*
M BXOOOM uX B kneTky. lNpoucxogut aenonsipusaums membpadbl. lNpy onpeneneHHon BenuuvHe noTeHuMana npouece
nepeHoca Na® npekpaluaercs, noBbILLAETCA NPOHMLAEMOCTb Ans WoHoB K' u kanuin BbIxoauT u3 kneTku. OTa dhasa
penonspv3aunm NpUBOAUT K BOCCTAHOBMNEHMWIO MCXOAHOT0 MeMBpaHHOro noTeHumana.

VOHbI HaTpus BXOOAT B KMNETKY Yepes crneumnarnbHble kKaHarnbl. ) m
+
B 3aBucmmocTn HanpsaXeHna Ha MeM6paHe Na kaHan moxet HaXoOauTbCA B Jlenoaspuzanus
. HAH
TPEX pasHbIX COCTOAHUAX (CM. puC.) Penonspadanns " F T ——

1) HeakTvBHOE, Npu NoTEeHUMane nokosi, 3akpbiTa m-cTBOpPKa (akTMBaLMOH-

/

KAHAI 3AKPLIT

\eraﬂn,a

Hble BOpOTAa), OTKpbITa h-cTBOpKa (MHaKTMBaLMOHHbIE BOPOTA). m
2) AKTUBHOE, Npu Aenonsapusauum memopaHsbl, OTKPbITbI U M- 1 h-CTBOPKW. - b
3) MHakTuBMpoBaHHoe, Npu ANMTENbHON Aenonsapusaumu, 6onblue 2 Mc; h
3aKpbITa h-CTBOpKa, M-CTBOPKA OTKpPbITA. — »n
3anave. KAHAMN KA!—;AJ’]
1. Hapucyiite rpacuk 1 uameHenusi MM Bo BpeMeHU npy noTeHuuane S
OencTBusA B HepBHOW KneTke. Ykaxute dasbl M. o ] e
2. Kak uamenutca N HepBHOM KNETKM NpU AEeNCTBUN TeTPOAOTOKCHMHA — 20 O

a0a, KOTOPbIN 6NOKMPYEeT M-CTBOPKY B 3aKPbITOM COCTOSIHMM? Hapucyinte 10 1o 5 10 15

rpadouk 2 ans atoro cnyyas. OTBeT oObsACHMTE.

3. Kak nsmenutcs N HepBHOM KNETKN Npy AEeACTBMM BepaTpuanHa — s4a,
KOTOpbIN BrnokupyeTt h-CTBOPKY B OTKPbITOM COCTOSAHUM? [NoKaxuTe 3To Ha
rpaduke 3. OTBET 0OBSCHUTE.

MepeHecnTe Ha GraHk OTBETA OCK KOOPAMHAT U HApUCYyTe Ha OQHOM rone
rpacpmkun ans sonpocos 1-3.

MembBpanHbii noTeyuan, mB

KneTtouyHbin umkn (18 6arnnios)

B nabGopatopuu u3yyanu npoTekaHue KIeToOYHOro uukna B KynbType knetok X. [Ons SToro wcnonb3oBanu MeTofbl
MWKPOCKOMMPOBaHWS 1 pagnoasTorpadum.
Hanbonee npocto 6bino onpeaenuTb ANUTENBHOCTL MUTO3a — HAONIOAEHUS KNETOK NOA MMKPOCKOMOM MoKasanu, Y4To OH

npogornkaeTca 2 vaca.

[nga onpegeneHns NpoAOIMKUTENBHOCTU APYrMX NEPUOAOB KNETOYHOrO LMKMa K KyrnbType (KNeTKn KOTOPOW HaxXOAMnuchb Ha
pasHbIX CTaaMsAX KNETOYHOro Lukna), 406aBunu HyKneoTua, coaepXallumin pagnoakTUBHY METKY (3H )-

Bonpoc 1. Kakow Hykneotna ucnonb3oBanu B 3KCNEPUMEHTE U noyemy?

Yepes HebOMbLUOM MPOMEXYTOK BPEMEHU METKY, KOTopas He ycnena Bkmountbes B OHK, yoanunu, 4ytobbl npenoTepatutb
JanbHenwee NornoLieHne KneTkamm MeYeHoro Hykneormaa.

Bonpoc 2. B kakom nepuope KneTo4yHOro LMKna Haxogunucb KNeTku, BKIOYUBLLME MeYeHbIN HyKneoTna?

3atem 4epes onpegeneHHble BpeMeHun oTbupann u3 npoobl,

pagmoasTorpacuposanu.

NPOMEXYTKM KynbTypbl KNeTkM oKkpawmsanu 1
Yepes 2 yaca nocne yaaneHns U3 cpefbl MEYEHOro HykneoTnaa meTka obHapyxunacb B 30% KneTok, U cpeaun HUX He 6bino
Aensimxcs.
Bonpoc 3. Kakoin BbiBOA4 OTHOCUTENbLHO MPOTHAXXEHHOCTUM KaKOro-nMbo nepuogda KMEeTOYHOro LMKNa MOXHO
caenartb, 3Hasi NPOLIEHT MeYeHbIX KNeTok?

Bonpoc 4. MNouyemy B aensawmnxcs Knetkax HeT MeTKn?

Uepes 4 yaca nocne yaaneHus u3 cpegbl MEYEHOro HyKrneoTnaa MeTka nosiBunach B AEnsLMXCS KneTKax.
Bonpoc 5. MNMpopomkntenbHOCTb KNeToYHOro uumkna onpegensieT pesynbTaT 3Toro

akcnepumeHTa? MNouemy?

Kakoro nepuoaa

Mpopomkasi oTomMpaTte U3 KynbTypbl NPoObl KNETOK, OOHAPYXWUNK, YTO MeuYeHble AensWMnecs KINeTkM B  KaKOW-TO MOMEHT
COBEPLLEHHO MCYEe3atoT, a NOTOM MOABMAIOTCA BHOBb. [1pOMEXYTOK Mexay OBYMS nocrneaoBaTenbHbIMU NMUKaMU BKIKOYEHWS
mMeTku coctasnan 20 Yacos.
Bonpoc 6. Kakomy nepuogy cootBeTcTBYeT 3TO BpeMsa? O6bsACHUTE NPOUCXOXKAEHMEe 3TUX HOBbIX AeNALMXCcsA
KNEeTOK C MeTKOM!.
Bonpoc 7. lNoaBeanute uUTOrM 3TOro I3KCNEpMMEHTa: HapuUCynTe CXemMy BCeX CTagun KNeTo4YHOro wuukna.
PaccunTtante npoaomKUTeNbHOCTbL 3TUX CTaAun, MCXOAA U3 AaHHbIX IKCNEepUMeHTa, (NpMBeauTe XoA4 pacyeToB)
M noanuunTe UX Ha Bawlen cxeme.
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6. YepBsaru (18 6annos)
Kapn JluHHel B 3HameHuTon “Cucteme npmpoabl” OTHEC HaCTOALLYIO YepBsary
Caecilia tentaculata kK 3mesiMm n3-3a CX0XXero BHELUHeEro Bmaa.
Ha pucyHke — BUA XXMBOTHOTO U Yepen, cOoKy 1 c3agu.

Kakne aHatommnyeckue n pusnonorndekne aprymentol (B XVIII Beke apyrue
NPUMEHNTL ObINo 6bl HEBO3MOXHO) MOXHO BbINo Obl NPMBECTU BO BpeMeHa
JNnHHes, YTobbI:

A. OTANYUTL YepBAr OT 3MEW, He yKasbiBasi NPY 3TOM Ha MPUHAANEXHOCTb K AT
amunbusam (aprymeHTbl rpynnol A); ¢

B. BepHO onpegenuTb poacTBO YEPBAr ¢ APYruMy ampuonsamm (apryMeHThbl
rpynnbl B)?

Mpusegnte go 10 apryMeHTOB (M3 HUX He MeHee Tpex rpynnbl B). Ans

KaXX[0oro aprymeHTa oTMeTbTe ero rpynny. OTBeT ocopmuTe B BUae
Tabnuubl ¢ TakKUMK cTonbuamu:

‘ No ‘ pynna (A wnn B) AprymeHT

KBaZpaTHas K. o
3aTBITOYHBII

MBIIIETOK

Xenaem ycnexoB B BbINOSIHEHUM 3agaHnn!
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