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Bcecubupckaa onvmnuaza no

ovonorum 2017-18. 3 atan
4 mapta 2018

7 — 8 knacc OTBETbI

TecT. 3agaHua ¢ ogHUM BepHbIM OTBETOM

1. Ha nuaHax cobupatoT nnoabl
A. mapakynn + B. maHro
b. aypvaHa . nuun

2. K nokpbiToceMeHHbIM OTHOCUTCA
A. BENbBUYMA B. y0OBHUMK

b. acbenpa I. aBkanunT +
3. KopHeBon yexnuk OTCYTCTBYET y

A. psicku + B. wmnosHuka

B. mopkosu . kapTodhens
4. BasunaMomuueTom ABNAETCA

A. cmop4oK B. Tprochens

B. arenb . poxpeBuk +

5. K aykapuortam oTHocuTCA
A. OUNAOKOKK B. ctachmnokokk
B. 9XMHOKOKK + I". NTHEBMOKOKK

6. K cdotocuntesy HE CITOCOBHbI
A. HouvecBeTku + B. cnvpynuHel
B. nuHHYnApuK . uepatuymeol

7. PaamHoxaTbcA nyTém cbparmeHTaumm tena HE MOXET
A. nnaHapus B. kopabenbHbIli 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. Ky3Heuuku usparoT 3Byku 6naropgaps
A. TpeHuio 3afHel napbl HOT O HaAKPbINbS
B. TpeHuio HagKkpbINbeB Apyr o gpyra +
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". Konb4aTbIX Yepsen +

11. XKusHeHHbI umkn ¢ HEnonHbIM npeBpaweHnem
XapakTepeH ans
A. 6nox
B. mypaBbeB

B. nHdpysopwui
. narywex +
12. B Te4yeHMne XM3HU XOpAa 3aMmeHseTCsl MO3BOHOYHMKOM Y
A. 6enowi akynbl B. atnaHTnyeckoro ocetpa
B. Mey-pbibbl + I". eBponenckon xmmepsbl
13. K ogHoMmy oTpsify oTHOCATCA
A. [OPOHT M CTpaHCTBYIOLLMIA ronydb +
B. nepenen u TnHamy
B. HescbITb 1 kakano
. ©ypeBecTHUK M Kpauka

14.MpoexungHa He umeeT
A. Knoakm
B. MneyHbIX xenés

B. BOpOHbMX KOCTEN
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. runocduns+ . Tumyc

18. BonbLliow Kpyr kpoBoo6palweHus HE BKITIOYAET
A. npaBoe npegcepave
b. aopty
B. BepxHIO0 Nonyto BEHY
. neByto NEroyHyto apTepuio +
19. HenogBWXXHO coeAnHEHbI Mexay co6omn
A. nnevyesas 1 NokTeBasi KOCTb
B. TemeHHas 1 3aTblNOYHas KOCTU +
B. nsaToyHas v TapaHHas
. noaesgolwHas u 6egpeHHas
20. Bo BTOpM4YHON MOYe OTCYTCTBYET
A. Boga B. moueBuHa
B. MoHbI HaTpuA I". rmukoreH +

Cuctema oueHku: rno 2 6anna 3a Bonpoc.

Yactb 1. 3agaHusa no pucyHKam U Ha conoctaBneHue

1. Mnopabl u kynuHapusa (6 6aso8)

ConocTaBbTe N306paxeHusi NoA0B PACTEHUN, LUMPOKO NMPUMEHSIEMbIX B KYNTMHAPUN, C UX HAa3BaHUSIMMU.

KynuHapHble Ha3BaHus:

BaHnnb

lNyaBa
3Be3ayaThbii aHUC
KapaamoH
Mapakyiis
YepHbIn nepeL

OTtBeT
Mnoa A b B r a E
KynuHapHoe Ha3B.| YépHbIN NepeL, | KapAaMOH | MapakKymsa | ryaBa BaHWNb 3B€3a4aTbIi aHUC

Cuctema oueHku: rno 1 6anny 3a KneTouky.
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2. MNMonoBble TUNbI pacTeHnn (9 basios )

Y UBETKOBbIX pacTeHuin 06OenonocTb LBETKA 3BOSMIOLMOHHO NepBuYHa. PasgeneHne NonoB y pacTeHWin BO3HUKIIO Mo3xe
KaK OQHO M3 MPUCNOCOBEeHNI, NPensaTCTBYIOLWMX caMmoonblneHnto. OHO NpuBerno kK 06pa3oBaHUI0 pPasHbIX MOMOBLIX TUMOB
LiBETKOBbIX pacTeHuit. MossBUNMCL OAHOAOMHbIE, ABYAOMHbIE U TPEXOAOMHbIE PACTEHUS.

B 6oTaHuke NPUHATBLI cneayoLwine 0603Ha4YeHus Pa3HbIX TUMNOB UBETKOB:

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

[opucyinTe LUBETKN HY)XXHbIX NMOMOB (MCMomb3ysi 3TM CUMBOJIbI) Ha BETOYKAX Tak, YToObl ObINO BMOHO pasnuyne criegyroLmx
TUMNOB pacTeHuin: 060enonbIX, OA4HOAOMHbIX, ABYAOMHbIX U TPEXAOMHbIX.

O6oenonble OpHoOOOMHbLIe
[ByAoMHbIe TpexaomHble

ITYY | ¥y

OTBeT M cucTteMa OLEHKM:
O6oenonble OpHoOOOMHbLIe

26 26

OByAOMHbIE TpexaoMHbIe

To xe, 4TO ABYAOMHbIE MAC
; ; ‘); % 26 30

3. MNMo3BoHOYHLIe (12 bassios)

CooTHecuTe Ha3BaHUS XXUBOTHbIX, XXnBoTHble: KonuuecTtBo OpraHbl AblXaHuA:

KONMNYECTBO NO3BOHKOB B LLEHHOM PeuHOM OKyHb MO3BOHKOB K - Koxa

oTAene nx no3BoHoYHuKa (ykaxkute | beanéroyHasa canamaHapa ulenroro oraena

A y! AP NO3BOHOYHMKA: | XK- YKabpbl

YUCMO) U UX OpraHbl AbIXaHus MpbiTkas siwepuvua A-

(BAMLIUTE BYKBbI, COOTBETCTBYIO- Cu3blit rony6b 0 7 - Térkne (anbBeonsipHbie)

Li¥e opraHam AbIXaHus). Yupad 2 8 I - Nérkve (ry64atbie)
NamaHTuH 6 14 A - Nérkue (auencrbie)

OTtBeT
KusoTHOE PeuyHon | BeaneroyHas | lpbiTkasa | Cusbin ¥upac | NamanTu
OKYHb canamaHgpa | fwepuua | ronybb P
Yucno wenHbIX NO3BOHKOB 0 2 8 14 7 6
OpraHbl AbixaHusA (6ykBa) X K A r A A

Cuctema oueHku: rno 1 6anny 3a KneTouky.
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4. Knaccbl YneHUcToHornx (19 6asiios). 3anonHute Tabnuuy.

Knacc Pakoo6GpasHblie

OESES (*BbICLLIME paKwn)

OTgenbl Tena FonoBorpyab, 6ploLko

KonuyectBo MNAP Hor 5

KonuuectBo AP ycukoB 1

MpocTble — oT 4 go 16

Tun(bl) ras n ux konu4yecteo | PaceToyHble — 2 WIT
(k1) LWIT, 0ObIYHO 8

OpraHbl AbixaTenbHon

CUCTEeMbI UpERTL]

ManbnurueBsl cocyabl,

OpI'aHbI BbloenuteribHoOn KOKCamnbHbIE Xene3bl

cucTeMbl
(y BOAHbIX)
OpraHusmbl
B nocnegHeli cTpoyke Tabnuupbl pacnpeaenuTe no Knaccam criegytoLme opraHnamel:
Bokonnas Bepbniogka Mokpuua HoroxsocTka CeHokocel TenudoH
OTtBeT
Knacc Knacc PakooGpa3Hele Knacc Hacekombie Knacc MNaykoo6pa3sHbie
(BbiCcLIME pakwn)
Fonoga, 1 b FonoBor, b LUK
OTgenbl Tena onoBorpyab, 6GproLLKko 0roBa, rpyAb, onosorpyAk,6piouiko
OproL kKo

KonuuectBo MNAP Hor 5 3 4
KonuuectBo AP ycukoB 2 1 0
Tun(bl) rnas n nx ®daceToyHble — 2 wrT, | MpocTblie —oT 4 0o 16 WT

daceToyHble — 2 WT ’ ’
KONIM4eCcTBO npocTblie — 3 wT 06bI4HO 8
OpraHbl AbixaTenbHon | Kabpbl (Ha [BYBeTBUCTLIX

Tpaxen Tpaxen, nerkoe
cucTeMbl KOHEYHOCTAX) P P ’
OpraHbl  BblAENUTENBHON AHTeHHanbHble/MakcunnspHble | ManbnurueBbl ManbnurueBel  cocynpl,
CcUCTEMBI Xene3sbl, 3erfeHble Xernes3bl cocyabl KOKCarbHbI€ XKenesbl
(y BOAHbIX)

Bokonnae BepGnrogka CeHokocel,
OpraHusmbl

Mokpuua HoroxsocTka TenudcoH

Cuctema oueHku: o 1 6anny 3a KNeToyky

5. WHdekunoHHble 3a6oneBaHus (16 6asios)

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

Bos3byauTtenu:
A.YymHasa nanoyka B. Kowa4bs aByycTka . ManspuiiHeii nnasmoani K. TpunaHocoma
B. lInseHTepuitHas ameba . Nam6nus E. lepnecsupyc yenoseka 3 Tuna 3. Manouka Koxa
OTtBeT:
Bo36y- | Knacc nepeHocuuka Bo36y- | Knacc nepeHocuuka
ST avtens | (€CNN OH ecTb) ST avtens | (€CNN OH ecTb)
Mansipus a Hacekomble [OnseHTepus b HET
By6oHHas yyma A Hacekomble Ty6epkyne3s 3 HET
CoHHas 6one3Hb X Hacekomble Nam6nuos r HET
Jlyyenepble
BeTpsiHas ocna E HET OnucTopxos3 B (KOCTHBIE) pbiBbi

Cuctema oueHku: o 1 6anny 3a KNeToyky
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Yactb 2. 3agaun.
JkckpeT noyek (4 6anna)
K dyHKUMsAM noyek oTHOcUTCA unbTpaumst KpoBu M npogykums Moun. Oba npouecca OCyLLecTBNSOTCA B HedpoHax.
>KugkocTb, NpoHvKatoLwas B HeppoHbl 13 KpoBU, HasbiBaeTcs dunbTpaT. B HedpoHax dunbTpat npeobpasyeTcs B 3KCKpeT
3a CYET ABYX MEXaHU3MOB: CekpeLn BeLlecTB B hunbTpat u peabcopbumm BelecTs U3 dunbTpara.

BcraBbTe mexay GykBamu 3Haku apudmMeTmieckmx aencTeui (+, —, X unu /) Tak, 4tobbl nonyymnacb opmMyrna, KOppeKTHO
ONUCbIBaKOLLIAA NOMyYeHne aKcKpeTa:

() P C =03, rpe3 - akckpet, ® — gpunbTpat, P — pebcopbupoBaHHiie Bellectea, C — cekpeTupyemMble BellecTsa
Omer: ®-P+C=3

Bob6oBble (8 6assos)

JTiogsiM, oTka3aBLUMMCSt OT ynoTpebneHns NPOAYKTOB XMBOTHOIO NPOUCXOXAEHWS, PEKOMEHAYIOT BKMOYaTb B paLvoH
nutaHus 6noga us 6060BbIX KynbTyp. OTBETLTE Ha BOMPOCHI.

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

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

OTBeT U cMcTeMa OLIEHKU.
1) 6enkoB — 1 6
2) B pacTuTenbHbIX TKaHsIX Oorblue YrneBodoB B kKneTodHon cTeHke (1 6.) 1 3anacaeTtcs NpeMMyLLEeCTBEHHO Kpaxmar, a He

XUpbI, KaK B XXMBOTHOM (1 6.). PacTeHns HenoaewkHbl (1 6.) U UX KNETKM He HecyT GenkoB, HEOOXOAMMbIX ONS ABWKEHMSI.
6enkn CTPOSATCS U3 aMUHOKWCIIOT, Ars UX CUHTE3a HyxeH a3oT (1 6.)

3) pacTteHus n3 cemeincTea 6060BbIX NOMy4aT coeanHEHNs a3oTa oT cumburoTmyeckux (1 6) knybeHbkoBbIX (1 6.)
GakTepui, KOTOpble YCBaMBaKOT MONEKYNAPHbIA a30T BO3AyXa U NEepeBOAnT ero B 4OCTYMHbIe Ans pacteHui dopmbl (1 6.)
Bcero 8 6annos

Yepearu (16 6asios)

Kapn JlnHHen B 3HameHuTon “Crnucteme npupoabl” OTHEC HacTosiwwyto YyepBsary Caecilia
tentaculata kK 3mesM nU3-3a CXOXEro BHELLHEro Bnaa.

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

Kakne aHatommnyeckme n puanonorndekne aprymentsl (B XVIII Beke apyrue npumeHnTb
6bIro Obl HEBO3MOXHO) MOXHO ObINo Gbl NPUBECTN BO BpemeHa JIMHHes!, 4ToObI:

A. OTNN4UTL YepBSr OT 3MEW;

B. BepHO onpeaenuTb POACTBO YEPBST ¢ ApYruMu amdpmbnsmmn? ( e 0 & s y
R 0 &&@@?W‘}J 3 //
OTBeT U cucTemMa OLIeHKW. 0L (L R

Mpumepbl aprymeHTOB rpynnbl A: o
- OTCYTCTBME Yellym i st
- aHanbHOe OTBEPCTUE Ha KOHLIEe Tena (HeT XBocTa)
- KOJbLIEBbIE CErMEHTbI Ha Tene

- 13blK HE pa3aBoOeH

K. 5
3aTBUTOYHBI

- amduuenbHble (ABOSKOBOTHYTbIE) MO3BOHKU METeOE

Mpumepbl aprymeHToB rpynnbi b:

- KOXXHO€ OblxaHune

- rynsipHoe apixaHue (no hopmMe Yepena 3amMeTHO, O4EHb LUMPOKMIA U NIOCKUIA, Kak 1y Bcex amcnbuin)

- uKkpa 6e3 NNOTHOW CKOPMYNbl UK KOXMUCTbIX 06ono4vek (Mpo3payHas)

- NINYMHKN C NEePUCTbIMU xabpamm (XoTs Obl B UKPUHKaX)

- Xenypgouek cepaua 6e3 neperopogok

- cTeranbHbIN Yepen (HET BUCOYHbLIX OKOH UM T.M. MO CMbICAY)

- TYNOBULLHBIE MOYKM (OTNMYAOTCSI OT Ta30BbIX Y CAaMLIOB HEBOOPYXXEHHbIM [1a30M MO HanM4ymio OBLLUX C CEMEHHUKaMM
NPOTOKOB)

- BblAeneHne MOYEBUHbLI (XOTS BO BpeMst JInHHes hopmyrnbl MOYEBUHBI 1 MOYEBOW KUCMNOTLI HE 3HaNwW, No KOHCUCTEHLNA
MOYM NErko OTNNYUTb)

- 2 3aTbINOYHBIX MbILLernka

Mpumepbl apryMeHToB, KOTOpble He 3aCYMTbIBaNUCh:

- MMCTONOrMYEcKne, UMToNormiyeckme, reHeTmdeckne oTnmins

- BHELLHee onnogoTBOpeHne (OHO Y YepBSr TOXEe BHyTPeHHee)

- rnasa 3aTsHyTbl KOXel (Y Crieno3mMeek Toxe) Unm HaobopoT, Hanuyne Bek (MX HeT)

- OYHKUMOHMPYET TOMbLKO NeBoe nérkoe (y 3aMen Takke)

- 6apabaHHol NepenoHKN CHapYyxu He BUAHO (Y 3Mel Takke)

Cuctema oueHkn:  no 1-2 6anna 3a kaxabl BEPHbIN apryMeHT.
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4. Tepmoperynsauua. (15 6annos)
M3BecTHO, YTO TemnepaTtypa BHyTPEHHEW cpefbl YeroBeka He 3aB1UCUT OT TeMnepaTypbl OKpyXKatoLLen cpefbl.
1) Kak Ha3biBaeTCs Takoe CBOMCTBO?
2) Kakue knacchl XMBOTHbIX UM 0bnagatoT?

3) Kakve npouecchl NpONCXOAAT B OpraHM3me YenoBeka, ecrnv TemnepaTypa oKpyxatoLen cpefbl Bbicokas (+35 rpagycos
no Llenbcuto)? Huskas (—35)?

4) Kakyto nepByo MOMOLLb HY)KHO OKa3aTb Npu TENsI0BOM yaape U Npu 06GMOpPOXKEeHUN?
OTBeT U cMcTeMa OLIEHKW.

1 1 2. ToMONOTEPMHOCTb (TEMNMOKPOBHOCTL). MTuubIl, Mnekonutatowme — 3 6.

3. B xapy. MNoTooTaeneHune, paclumpeHne cocyoB KoKu — 2 6

B xonopa. CyxeHne cocyi0B KOXMW, COKpaLLeHNe BONTOCKOBbIX MbILLLL, OPOXb, TEPMOreHe3 B 6ypoM Xupe, yBenmieHue
ypOBHS1 o6MeHa BellecTB — 4 6

4. TennoBo# yaap. Nomectutb B NpoxniagHoe NOMELLEHNE, XONOAHbIA KOMMPECC Ha ronoBy (06nnBaHue BoAon — 3a4eT),
npuv HapyLUEeHUN CO3HaHWsI — BAbIXaHWe NapoB HalaTbIpHOro cnvpta — 3 6

O6mopoxeHue. NMomecTUTb B TENSOE NOMELLEHNE, 3aKPbiTb 0OMOPOXKEHHbI Y4aCTOK CYyXON MOBA3KOW, MeaSIEHHO
corpeeatb, 06urnbHoe Tennoe nutbe — 3 6

MwuHyc 1 6 3a ropsiuyto Bogy v rpenku
+ 1 6 3a pacTepeTb Npu ykasaHum I cteneHn o6MopoXKeHus.
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Bcecnbupckaa onumnmaga no 6uonornn 2017-18. 3akntoumTenibHbIN 3Tan
4 mapTta 2018

OTBETHI

YacTb 1. 3agaHusa no pucyHKamMm U Ha conocTtaBneHue

9-10 knacc

1. JXusHeHHbI umkn (12 6asnnos)

Y MHOrmx KpacHbIX BOOOPOCIEN B XXM3HEHHOM LIMKINEe UMeeTcs rametout 1 aBa pasnunyHbiX cnopoduta (kapnocnopodur n
TeTpacnopoduT). KapnocrnopoduT pasBuvBaeTcsi Ha XeHCKOM rameTtodute. Meinos npoucxoaut nepen obpasoBaHWeEM
TeTpacnop.

PaccmoTpute Xn3HEHHbIN LMK KPpaCHOW BOAOPOCNN
nonucudoHum (Polysiphonia), conoctaBbTe BykBbl CO
cTagusMy AaHHOTO XM3HEHHOTO 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,D.I/II/I XU3HEHHOro uuKkna 1 anemMeHTbl X CTPOEeHUA:

& rametodouT CnepmaraHrui
Q rametocput Mepwvkapn
Kapnocnopodut TpuxorvHa
TeTtpacnopocut Kapnocnopa
TeTpacnopaHrumn TeTtpacnopa
KapnoroH (9 rameTtaHruimn) OnnopoTtBopeHne
Cnepmauwui (3 ramerta)
OTtBeT
BykBa | 1n unu 2n BykBa | 1n unu 2n

& rametodout X 1n CnepmataHrui 3 1n

Q rametocput K 1n Mepwvkapn B 1n

Kapnocnopocut A 2n TpuxornHa M 1n

TeTtpacnopocut r 2n Kapnocnopa B 2n

TeTtpacnopaHrui a TeTtpacnopa E 1n

KapnoroH (9 rameTtaHrumn) n 1n OnnopoTtBopeHne H

Cnepmaumii (4 rameta) n 1n

Cuctema oueHku: rno 0.5 6anna 3a KNeTouky.

2. Mnoabl n kynuHapua (12 6annos)

Ha puicyHke n3obpaxkeHbl TUMbl FTMHELLesA — COBOKYMHOCTM MNIIOAOSIMCTMKOB LIBETKA.
Ecnu nnogonuctukn B LBeTKe pacronoXeHbl CBOOOAHO, NOAOGHLIN rTMHeLEel 1
nnop, KOTOpbI U3 HErO pa3BMBaeETCH, Ha3biBalOT anoKapnHbIMK (1-2).

Ecnu nnogonucTtunkn cpactartTes, r’MHeLen LBeTKa LLleHOKapnHbIn (3-5).

D

@

.

@_@~ @)

LieHOKapnHbLIN rMHeLEN B 3aBUCMMOCTU OT TUMNa CpacTaHusi NII040NIMCTUKOB U
pacnonoXeHus cemasayaTkoB NogpasfenserTcs Ha 3 OCHOBHbIX TUNa:
CUHKapnHbIN (3), napakapnHbin (4) 1 TU3nMKapnHbIn (5).

2 3

3¢

ConoctaBbTe M30bpaxeHuss nnogoB pacteHuid (A-IN), LUMPOKO NPUMEHSIEMbIX B KynuHapuu, ¢ Tunamu ux ruHeues (1-5) u
BNULLNTE UX HAa3BaHWsA, cobnoaas NPUHATYIO Ha UITOCTPALMN HyMepaLumio.
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Banunb
lNyaBa

KapaamoH
Mapakyiis
YepHbIn nepeL

KynuHapHble Ha3BaHus:

3Be3ayaThbii aHUC

OTtBeT

Mnop A b B r a E

KynuHapHoe Ha3BaHue| YépHbIn nepeL | KapaamMoH Mapakymsi ryaea BaHWIb 3Bé3gyaTbi aHUC

Tun ruHeues (umdpa) 1 3 4 3 4 2
Cuctema oueHku: rno 1 6anny 3a KneTouky.
3. Knaccbl YneHuctoHornx (16 6asiios). 3anonHute Tabnuuy.

Knacc Knacc Pakoo6GpasHbie

(BbiCcLIME pakwn)

OTgenbl Tena FonoBorpyab, 6ploLko

KonuuectBo MNAP Hor 5

KonuuecTtBo AP ycukoB 1

MpocTble — oT 4 po 16

Tun(bl) rmas un ux konuyectBo | PaceToyHble — 2 WT WTYK, 0BLIYHO 8

OpraHbl AbixaTenbHon

cucTeMbl UpERTL]

. ManbnurueBbl cocyabl,
gf;::;:f blaenurentHou KOKCarnbHble Xene3bl
(y BOAHbIX)
OpraHusmbl
B nocnegHux ctpoykax Tabnuubl pacnpegenute no knaccam crnegyoLime opraHu3mbi:
Bokonnas Bepbntoaka Mokpuua HoroxsocTtka CeHokocel, TenndoH

OTtBeT

Knacc Knacc PakooGpasHele Knacc Hacekombie Knacc MNaykoo6pasHbie

(BbiCcLIME pakwn)

OTgenbl Tena

lonosorpyap, GpHoLLKO

Fonoga, rpyasb,
OproL kKo

FonoBorpyab,6ploLwKo

Konuuyecteo MNMAP Hor

5

3

4

KonuuectBo AP ycukoB

2

1

0

Tun(bl) rnas n nx ®daceToyHble — 2 wrT, | MNMpocTble —oT 4 0o 16 WT
daceToyHble — 2 WT ’ ’
KONIM4ecTBO npocTblie — 3 WwT 06bI4HO 8
OpraHbl AbixaTenbHon | Xabpbl Ha [ABYBETBUCTbIX
cUcTemMbl KOHeF:IHOCT('ilx) g UPEE] Tpaxen, nerkoe
OpraHbl  BblAENUTENBHON AHTeHHanbHble/MakcunnspHble | ManbnurueBbl ManbnurueBel  cocynpl,
CcUCTEMBI Kenesbl, 3eneHble Xenesbl cocyabl eleIlE =12 SEEE
(y BOAHbIX)

Bokonnae 0.5 Bep6niogka 0.5 CeHokocey 0.5
OpraHusmbl -no 0.5 6

Mokpuua 0.5 Horoxsoctka 0.5 Tenucdon 0.5

Cuctema oueHku: rno 1 6anny 3a KNeTovky, Kpome HasBaHuin opraHnamos (no 0.5 6anna)

(B 6naHke oTBeToB Hannbl 3a 37O 3agaHme Obinv OLWMBOYHO yKasaHbl, Kak 418 MAagLmx KnaccoBs, rae 3a Ha3BaHWs CTaBUITOCh MO

1 6anny. Ha camom gerne 910 3agaHue B CTapLUMX Klaccax oLeHMBanock MakcumyMm B 16 6annos)
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4. No3BOHOYHLIe (12 bassios)

CooTHecuTe Ha3BaHUS XXUBOTHbIX, XXunBoTHble: KonuuecTtBo OpraHbl AblXaHuA:
KOMNYECTBO NO3BOHKOB B LLIEHHOM PeuHOM OKyHb MO3BOHKOB K - Koxa
oTAene nx no3BoHoYHuKa (ykaxkute | beanéroyHasa canamaHapa ulenroro oraena
A y! AP NO3BOHOYHMKA: | XK- YKabpbl
YUCMO) U MX OpraHbl AbIXaHus MpbiTkas siwepuvua A-
(BAMLIUTE BYKBbI, COOTBETCTBYIO- Cu3blit rony6b 0 7 - Térkne (anbBeonsipHbie)
LiMe opraHam AbIXaHus). »upad 2 8 I - Nérkve (ry64atbie)
NamaHTuH 6 14 A - Nérkue (suencrbie)
OTtBeT
PeuHon BeaneroyHas | MNpbiTkas Cusbin
XvBoTHoe Xupad | NlamaHTuH
OKYHb canamaHgpa | siwiepuvua rony6b
Yucno wenHbIX NO3BOHKOB 0 2 8 14 7 6
OpraHbl AbixaHusA (bykBa) X K A r A A

Cuctema oueHku: rno 1 6anny 3a KneTouky.

5. WHdekumoHHble 3a6oneBanus (20 6asios)

YcTaHoBUTE COOTBETCTBME MEXAY Ha3BaHMeM 3aboneBaHusi n ero Bo3dyautenem. Ecnu ectb nepeHocuunk 6onesHu,
HanNuULNTE, K KaKOMY Krnaccy KMBOTHbLIX OH OTHOCUTCS (eCnv NnepeHocymka He cylecTsyeT, nuwmTe croso HET)

Bos3byauTtenu:
A. YymHasa nanouyka . Kowaybs asyycTka X. lepnecsupyc vyenoseka 3 Tmna WU. PuwTa
B. dnseHTepuitHasi ameba . Nambnus 3. MansapuiHbIi nnasmoani K. Manouka Koxa
B. WWnpokuin neHtey, E. TpunaHocoma
OTtBeT
Bo36y- |Knacc nepeHoc4uka Bosby- | Knacc nepeHocuuka (ecnu
EEifonrl putens | (eCnu oH ecTb) ool [uTens |OH ecTb)
Mansipus 3 Hacekomblie OundunnoboTpros B J[;Iz%ebr:epble (KocThbe)
ByboHHas yyma A Hacekomble Ty6epkynes K HET
BecnoHorue
CoHHas 6onesHb E Hacekomblie [paHyHkynes 7] (PakoobpaaHble)
BeTtpsaHasa ocna X HET JIam6nvos a HET
[unseHTepus ) HET Onuctopxo3 J[;Iz%ebr:epble (KocThbe)

Cuctema oueHkm: o 1 6anny 3a KNeToyky
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Yactb 2. 3agaun.
1. JkckpeT noyek (2 6asnna)

K dyHKUMsSIM noyvek oTHOCUTCH dunbTpaums KpoBu u npogykums moun. OBa npouecca OCyLIeCTBASIOTCA B HedpoHax.
XKugkocTb, NpoHuKaoLwas B HePOHbI U3 KPOBU, HasbiBaeTcs dunbTpaTt. B HedppoHax dmnbTpaT npeobpasyetcs B SKCKpeT
3a CYET ABYX MEXaHU3MOB: CekpeLMn BeLLecTB B hunbtpat u peabcopbumm BelecTs 13 dunbTpara.

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

roe O — akckpeT, ® — cunbTpaT, P — pebcopbupoBaHHble BewecTBa, C — cekpeTMpyemMble BELLEeCTBA
Omer: ®-P+C=3

2. Bo6Gosble (8 6ariios)

JTiogsiM, oTka3aBLUMMCSt OT ynoTpebneHns NPOAYKTOB XMBOTHOIO NPONCXOXAEHWS, PEKOMEHAYIOT BKMOYaTb B paLoH
nutaHus 6noga us 6060BbIX KynbTyp. OTBETLTE Ha BOMPOCHI.

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

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

OTBeT U cucTema OLIEHKWN.
1) 6enkoB — 1 6

2) B pacTuTenbHbIX TKaHsX Gorblue YrneBodoB B kKneTodHon cTeHke (1 6.) 1 3anacaeTcs NpeMMyLLECTBEHHO Kpaxmar, a He
XWpbl, KaK B XmMBOTHOW (1 6.). PacteHns HenoaBwkHbI (1 6.) 1 UX KNETKN He HecyT 6enkoB, HEOBXOAMMBIX OISt ABUXKEHUS.
6enkn CTPOSATCS U3 aMUHOKWCIIOT, Ars X CUHTE3a HyxeH a3oT (1 6.)

3) pacTeHus n3 cemencTea 6000BbIX NOMy4aT CoeanHEHNs a3oTa oT cumburoTuyecknx (1 6) knybeHbkoBbIx (1 6.) bakTepui,
KOTOpblE YCBaMBalT MONEKYNAPHbIA a30T BO3ayXxa U NepeBoanT ero B 4OCTYNHble Ans pacteHunii popmbl (1 6.)

Bcero 8 6annos

3. Yepasaru (18 6asnnos)

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

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

Kakvne aHaTommyeckme u cpmuamnonormndekme aprymeHtsl (B XVIII Beke apyrue
NPUMEHNTL ObINo 6bl HEBO3MOXHO) MOXHO ObINo Obl NPMBECTU BO BpeMeHa )
JInHHes, uTobbI: . ” \

A. OTANYNTL YEPBST OT 3MeN; ¢ (Bl "5 & : /
i - cendagile ) &
TP 8 kb i

B. BepHO onpegenuTb poACTBO YEPBAr C APYrMMU NPeacTaBUTeNAaMN Knacca,
K KOTOPOMY OHW OTHOCATCS?

3a/HETEMEHHas K.

OTBeT U cucTteMa OLIEHKW. wemyiiaras K,

Knacc Amcunbum (3emHoBoaHbIE) — 2 Banna

Mpumepbl aprymeHTOB rpynnbl A: i
- OTCYTCTBME YeLyn S wampamman k.~

- aHanbHOe OTBEPCTUE Ha KOHLIE Tena (HeT XBocTa) NERIEIOR

- KOJbLIEBbIE CErMEHTbI Ha Tene

- 13blK HE pa3aBOeH

- amduuenbHble (ABOSKOBOTHYTbIE) MO3BOHKU

Mpumepbl aprymeHTOB rpynnbi b:

- KOXXHO€ OblxaHune

- rynsipHoe gpixaHue (no hopmMe Yepena 3amMeTHO, O4EHb LUMPOKMIA U NIIOCKUIA, Kak 1y Bcex amdunbuin)

- uKkpa 6e3 NNOTHOW CKOPMYMbl UM KOXMUCTbIX 06ono4vek (Mpo3payHas)

- NINYMHKN C NEepUCTbIMU xabpamm (XoTs Obl B UKPUHKaX)

- Xenygouek cepaua 6e3 neperopogok

- cTeranbHbIN Yepen (HET BUCOYHbLIX OKOH UM T.M. MO CMbICAY)

- TYNOBULLHBIE MOYKM (OTNMYAOTCSI OT Ta30BbIX Y CAMLIOB HEBOOPY)XEHHbBIM [11a30M MO HanM4mio obLLNX C CEMEHHUKaMM
NPOTOKOB)

- BblAEeneHne MOYEBUHbLI (XOTS BO BpeMst JIHHes hopmyrnbl MOYEBUHBI 1 MOYEBOW KUCNOTbI HE 3HaNM, No KOHCUCTEHLMN
MOYM NErko OTNNYUTb)

- 2 3aTbINOYHBIX MbILLErnKa
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MpuMepbl apryMeHToOB, KOTOpble He 3aCUYUTbIBaNuChb:

- TMcTonorn4yeckue, uuTornorndeckume, reHetn4eckme otTnnyna

- BHELUHeE OnfoA0TBOPEHUE (OHO Y YepBAr TOXE BHYTPEHHEE)

- rnasa 3aTsHyTbl KOXel (Y CrienosmMeek Toxe) Unm HaobopoT, Hanuyne Bek (MX HeT)
- OYHKUMOHMPYET TOMbLKO NeBoe Nérkoe (y 3aMen Takke)

- 6apabaHHoI NepenoHKN CHapyxu He BUAHO (Y 3MeN Takke)

Cuctema oLeHKu:
no 1-2 6anna 3a Kaxabli BEPHbI apryMeHT.

4 Tepmoperynsaumsa. (15 6annos)
M3BecTHO, YTO TemnepaTtypa BHyTPEHHEW cpefbl YernoBeka He 3aBUCUT OT TeMnepaTypbl OKpyXKatoLLen cpefbl.
1) Kak Ha3biBaeTCsl Takoe CBOMCTBO?
2) Kakue knacchl XMBOTHbIX UM 06nagarT?

3) Kakune npouecchl NpoMcxoasT B OpraHn3Me YenoBeka, ecnv TeMnepaTypa okpyxatoLlen cpeapl Belcokas (+35 rpagycos no
Llenbcuio)? Huskasa (-35)?

4) Kakyto nepByt MOMOLLb HYy)KHO OKka3aTb Npuv TEMNSIOBOM yaape U Npy 0OMOPOXKEHUN?
OTBeT U cMcTeMa OLIEHKW.

1 1 2. ToMONOTEPMHOCTb (TEMNMOKPOBHOCTL). MTuubI, Mnekonutatowme — 3 6.

3. B xapy. NoTooTaeneHune, paclumpeHne cocynoB Koxm — 2 6

B xonoa. CyxeHne cocyfoB KOXM, COKpalleHue BOJIOCKOBbIX MbIWL, APOXb, TEPMOreHe3 B Oypom xupe, yBenuyeHue
ypOoBHS o6MeHa BellecTB — 4 6

4. TennoBou yaap. lNomectTuTb B NpoxragHoe NoMeLLeHne, XONoAHbI KOMMpPecc Ha ronoBy (06nvBaHue Bodon — 3a4eT), Npu
HapyLUEHUN CO3HaHWs — BObIXaHWe NapoB HalaTblpHOro cnupta — 3 6

O6mopoxeHue. oMecTuTb B Tennoe MNOMELLEHNE, 3aKpbiTb OOMOPOXEHHbBIN Y4acTOK CyXOW MOBA3KOW, MELNEHHO
corpeeatb, 06urnbHoe Tennoe nutbe — 3 6

MwuHyc 1 6 3a ropsiuyto Bogy v rpenku
+ 1 6 3a pacTepeTb Npu ykasaHum I cteneHn o6MopoXKeHus.

5. 3apayva no reHetuke (6 basios)

M3yyast oamH 13 MarbIx HapOAOB, rEHETUKN OBHaPYXXMINW, YTO Y HEro YacTo BCTPeYalnTCsl Cefble BOMOCh U3-3a paHHero
noceneHus. YUtobbl yCTaHOBWTL, Kak HacrneayerTcst 3TOT NpuaHak, 6binv cobpaHbl AaHHbIE N0 MHOMMM cembsaM. PeaynbTaThl
npeacTasneHsl B Tabnuue. (Cpeay NOTOMKOB BKMHOYANUCh TOMLKO Te, A KOro BO3pacT paHHEero nocegeHus MMHoBsan).

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 poanTenen Ansa kaxaoro tuna cemen. O6bACHUTE OTKIMOHEHUE YacToT
KnaccoB B MOTOMCTBE OT oxugaembix no MeHgento.

OTBeT M cUCTEMA OLIEHKW.

PaHHee noceaeHne — AOMWHAHTHbIN NpU3HaK. 16

COOTHOLLEHUS OTKIOHSIIOTCS, MOCKOSBbKY Y poAUTENei B pasHbIX CEMbAX MOMY ObiTb pasHble COYETAHUS FEHOTUMNOB
(Hanpumep, B nepBoM cryyae Aa x Aa, Aa x AA n AA x AA).

no 2 6 3a cemby B NEPBbIX ABYX CTPOKax (ecnu 3anmcaHbl reHoTunbl) n 1 6 3a nocnegHiot. Beero 5 6 3a reHoTUNbI.
Ecnu He onpefeneHo, 4To AOMUHaHTHbLIV Npu3Hak — 0 6annos 3a 3Ty YacTb.
Ecnu npuBegeHo KOHKpeTHOe 3HayeHne, HO 6e3 BbIYMCIEHUI, OTBET HE 3aCUUTLIBAEM.

6. KneTouHbin uukn (3 6anna)

MpofomKMTENBbHOCTL S-CTaAMM KNETOYHOTO LMKIA N3y4yatoT, BBOASA B KNETKW HYKNEOTUAbI, CoAepKallme paamoaKkTUBHYIO

MeTKY (14C unm 3H). Yepes HeOOnbLLOW NPOMEXYTOK BpEMEHM METKY, KOoTopasi He ycnena BknounTbest B OHK, yoansioT, a
3ateM, OMKCUPYs KNETKM Yepes pa3Hble MHTEePBarbl BPEMEHMW, ONPeaenstoT, Koraa MeyeHble KNeTkn BCTynarT B AeneHune.
Kakow HykneoTtug cneayet Ansi 3Toro ucnonb3oeatb? MNovemy?

OTBeT M cUCTEMA OLIEHKW.

Tumuagnnosein (16), gesoken (16) T.k. oH BxoguT Tonbko B AHK (16)
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7. MyTtauumum n reHeTM4eckum Kkon, (8 bassnos)
MMapokcunammH — XMMU4ecknin myTareH, kotopbin B3aumogencteyet B [IHK ¢ uutosnHom (L), npespawias ero B TuMmuH (T).
OTOT MyTareH o4eHb crneunduyeH N HUKaknx Apyrmx sameH, kpome Lf — T He pfaert.
CTyaeHTy noctaBunu 3agady nonyyuntsb y 6aktepum mytauum, npespatdatowime CTOIM-koaoHbI HEKOTOPLIX €€ FTeHOB B KOLOHbI
amMuHokucnoT. [Ins pelleHns 9ToW 3afadvn OH B3N rMAPOKCUIIaMUH, Kak eOUHCTBEHHBIN MyTareH, UMeBLUMICA B TO BPEMS B
nabopatopun n o6paboTan um HakTepuii.
Mony4nT Nn oH xenaemblii pesynbTaT? CBON OTBET OObACHUTE.
[na cnpaeku: B reHeTndeckoM koge ectb Tpyu CTOM-kogoHa: YAA, YA n YTA.

OTtBeT

MmapokcmnamuH Bbi3biBaET TOMNbKO nepexodbl LI — T, nosToMy OH MOXET Bbl3BaTb MyTauum B KOAOHaX, cogepxaiumx M-
napsbl. Takue napbl ecTb Tonbko B AByXx 3 CTOTlM-kogoHoB: YAI n YTA.

Mpwn aTom B cMbicnoBoii (HeTpaHckpubupyemon) uenm OHK ctout I (kak B MPHK), a B maTpuyHoi uenm OHK — L. MNocmoTpum,
4YTO NpounsonaeT, ecnu atn L| npomyTtupytot B T.

UcxopHbin CTOIN (HeMyTaHTHbIN) CwmbicnoBas TAl TTA
MatpuuHasa ATL AUT
MyTtauus Ll — T B MmaTpuyHom uenu MaTpuyHasa * ATT ATT
CwmbicrnoBasa™ TAA TAA

Mbl BUAUM, 4TO B 060MX BO3MOXHbIX CIyyasx pesynbTaTt myTaumm — cHoBa CTOlM-kogoH (YAA B MPHK).

OTBET: HeT, 9TOT MyTareH He MoxeT npusect kK mytaummn CTOlN — a.k.

Cuctema OLEHKM:

3a yacTo BcTpeyaBLuminicsa otBeT «He nonyunt, notomy 4to B CTOlM-kogoHax HeT LMTo3mMHay ctaBunock 0 6annos
(HenoHumaHue Toro, 4To KoAoHbl NpueedeHsl B PHK, a mytaummn npouncxoast B OHK).

MoyTn HWKTO He 3anuckiBan BTopyto uenb JAHK — 3a 310 cHumanock 2 6anna.

Tarke 6annbl CHUManuch 3a Hannyne Gruonornyecknx owmnbok (Hanpumep, 3anuce aHTMkogoHa T-PHK komnnemeHTapHoro
CTOM-kogoHy nnu 3a JHK ¢ ypauunom B coctaBe), 3a OTCYTCTBME YKa3aHWs, B KaKMX MOFEKyiax 3anmcaHbl KOOOHbI.
YyuTbiBanach NOrMYHOCTb M MONHOTa 06GOCHOBaHWS OTBETA.

Owwbka, 3a KOTOpYLo Mbl Bannbl HE CHUManuW, HO OHa BCTpeYanachk O4eHb 4YacTo: MaTpuyHyto Lenb OHK HasbiBanu
koaupyowen. (KogupytoLlas B 06LLENPUHSATOM CMbICIIE — 3TO CMbICIIOBas Lienb, KOMMIEMEHTapHas MaTPUYHON).

8. MoteHunan paencteua (18 basios)
Ecnu nopeiictBoBaTh pasopaxutenem Ha HEPBHYK KIeTKy, U3MeHsieTcs ee MeMOpaHHbli noteHuman (M), knetka
Bo3byxaaercs. MoTteHuman aencteus (M) BO3HMKaET B pesynbTaTe NOBbILLIEHWS NPOHMLIAEMOCTY MeMBpaHbl Ans noHos Na*
M BXOOOM ux B kneTky. lNpoucxogut genonsipusauuns membpadbl. Npy onpegeneHHon BenuymHe noTeHuMana npouecc
nepeHoca Na® npekpaluaercs, noBbILLAETCA NPOHMLAEMOCTb Ans WoHoB K' u kanuin BbIxoguT u3 knetku. OTa dhasa
penonspv3aunm NpUBOAUT K BOCCTAHOBMEHMIO MCXOAHOr0 MeMBOpaHHOro noTeHumana.

MoHbl HaTpu1s BXOOAT B KMETKY Yepes3 cnelmnanbHbIe kaHarbl. — m
+
B 3aBucrMocTu HanpsbkeHns Ha membpaHe Na~ kaHan MOXeT HaxoauTbCS B FOTS——
. HAH
Tpex paaHbIX COCTOHHMHX (CM pMC) Peno/iApH3anHA ‘ h npHcoeJHHEeHHe
1) HeakTBHOe, Npu noTeHLIMane nokos, 3akpbiTa m-CTBOpKa / KAHAT 3AKPBIT \"m"“a
(akTBaLMOHHbIE BOPOTA), OTKPbITa h-cTBOpKa (MHaKTMBaLMOHHbIE m
BOpOTA). ™ o
2) AKTMBHOE, Npu Aenonsapusauum memopaHbl, OTKPbITbI U M- 1 h-CTBOPKM. h
3) MHakTMBMpOBaHHOe, Npu ANUTENbLHONM Aenonspusauun, 6onblue 2 Mc; — P
3akpbiTa h-cTBOpKa, M-CTBOPKa OTKPbITA. y
KAHAN e — KAHAN
WHAKTUBNPOBAH . AKTUBUPOBAH
JanbHeiimasa
AenojaApHzanua
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3apaHwue. 30 4
1.

MepeHecnTe Ha GraHk OTBETA OCK KOOPAMHAT U HApUCYyTe Ha OQHOM Mnorle =0
rpacpmkun ans sonpocos 1-3.

Hapwucyiite rpaduk 1 usmeHeHnst MIN Bo BpemeHu npu noteHuuane Bpemsi, M
OencTBusA B HepBHOW KneTke. Ykaxute dasbl M.

C
15

Kak namenutcs N HepBHOM KNETKU NPy OENCTBMN TETPOAOTOKCUMHA —
sia, KOTOpbIN BNOKMPYeT M-CTBOPKY B 3aKPbITOM COCTOSIHUM? Hapucyinte
rpaduk 2 ans atoro cny4as. OTBeT o6bsICHUTE.

Kak namenutcs N HepBHOM KNETKN NPy OENCTBMX BepaTpuanHa — a4a,
KOTOpbIN BrnokupyeTt h-CTBOPKY B OTKPbITOM COCTOSAHUM? [NoKaxuTe 3To Ha
rpadouke 3. OTBET 0OBSICHUTE. 80 -

MembBpanHbii noTeyuan, mB

-100 -

OTBeT U cucTema OLEHKWN. s
. Mem6paHHbIn noteHuman (M) nokosi HeipoHa 20 A “ 3
HaxoguTcs B obnacTu -70 - -80 MB. B HaTpresom P \ s 1n T s e
KaHane oTKpbITa CTBOPKa h, HO 3aKkpbITa cTBOpKa M, g i
TaK YTO KaHarn 3akpbIT AN ABWKEHUS MOHOB. E 20 - 1 B Hopmansseiing
30 e e
Mpw OeicTaMM NOPOroBOro pasapaxuTens gy W T4 e AR CE T T TO GRS
F M N4 npy fefcTBAV BEPATRMAKHE
[OCTUraeTcs KpUTMYeckoe 3HadeHne noTeHumana 8 501
(EKp), OTKpbIBAETCS CTBOPKA M, KaHarn E :‘; ] 1 i
OTKpbIBAETCH, HATPUA NaBUHOW BXOAMT B KNETKY, i 2
Bbl3bIBas ObICTPYO Aenonsapusaunio. 30 1
-100 -

[enonsipusaumsa — 310 nepsasa asa noteHumana genctamsa (M0). MNocne gocTmxeHnsa Hyneesoro 3HavyeHust MI
JanbHenwas genonspusaums NpuBoaUT K CMEHe OTpuLUaTenbHOro 3apsiga MeMbpaHbl Ha NONOXUTENbHbIN (oBepLuyT). M,
pocturaet nuka (=30 - +40 mB), cTBOpKa h Npu 3TOM 3akpbiBaeTCs (HaTpueBas UHaKTUBaLWS), U AanbHenlee
nepeMelLeHne MOHOB HaTpUS NpekpaLlaeTcs.

Mpu TakoM 3HaveHnn MI1 co3gatoTcs uaearnbHble YCroBus ANs Bbixoda M3 KNeTKU MOHOB Kanus. Yncno oTKpbITbIX
KarnueBbIX KaHanoB MakcumanbHo. [MNpoucxoanT penonsipusaums, MIM Bo3BpalLaeTcs K ICXOAHOMY YPOBHIO.

3 6anna 3a npaBunbHyO hopmy 1 noanucy das (Hanudnsa das M, genonspusauum, penonapusauum). 1 6ann 3a
npaBuIibHOE MONOXEHNe NoTeHumarna nokosi B panoHe -70 - -100mB. 1 6ann 3a NnpaBunbHy0 LWMPUHY (B 0BLLE CIOXHOCTU
wupuHe MO gormkHa 6biTe He 6onbLle S5Mc, ecny BonbLue, To 6ann He cTaBuTcA). 1 6ann 3a NpaBUNbHYH BbICOTY (BaXKHO,
4TOOLI OBepLUYT Obin Bbille HOoNs Ha 20-40 MB; ecnu OBepLUYT He NpeBbIaeT Homb, 6ann He ctaBuTcd.) Beero 3a rpadmk
HopmanbHoro M — 6 6annos.

. Ecnu m-cTBOpKa He oTkpbiBaeTcst, To Na+ He MOXET BOWTU B KNETKY W AenonsipnsoBate MembpaHy. [Nockonbky

Aenonsipusauusi He npoucxoauT, reHepauus ML, HeBo3moxkHa. MoaToMy Ha MeMbpaHe CoxXpaHsieTcsl NOTeHUMarn Nokosi.

2 B6anna 3a npaBurbHbIN PUCYHOK (NpsiMas NIMHWS Ha YpOBHE NoTeHumana nokos). Bcero 6 6annos.

. Tak kak BepaTpmaunH 6rnokmpyet 3akpbiTe h-cTBopku, To dhasa genonspusaumm N0 nponget kak 06bIYHO, HO NPY 3TOM

Na+ - kaHan He CMOXEeT MHAKTUBMPOBATLCSA U OCTAHETCS B OTKPLITOM COCTOSIHMW. B COOTBETCTBUM C MPUHLUMMNOM «BCE Ui
HUYero», AOCTUIHYB Nvka, N[ Aanble He YBENUMUMBAETCA HE TONbKO M3-3a 3aKPbITUA KaHana, HO U MoToMy, 4To MembpaHa
3apshkeHa NoNoXWUTENbHO M 3TO NPENSTCTBYET ABWKEHWI0 MOHOB HaTpusi B kneTky. OfHako, co3aatoTcs GnaronpuaTHble
YCNoBUsA AN ABWKEHUS MOHOB Kanusi U3 kneTku. MNpu BbIXo4e MOHOB Kanusi MeMGpaHHbIN NoTeHLMan Ha4HeT CHKaTbCS 1
Npu OTKPLITOM HAaTPUEBOM KaHarne HaTpui NPOAOIPKAT BXOAUTb B KNETKY. TOKM HaTpWsi U Kanusl ypaBHSIOTCS, NO3ITOMY
penonsipusauusa 6yaeT HEBO3MOXHa U Ha MeMBpaHe YCTaHOBUTCS HOBbIN YPOBEHb «MOTEHLMana nokos».

2 B6anna 3a npaBurbHbIN pUcyHoK. Becero 6 6annos.
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Bcecnbupckaa onumnmaga no 6uonornn 2017-18. 3aknoumTenbHbIN 3Tan
4 mapTta 2018

OTBETHI

YacTb 1. 3agaHusa no pucyHKamMm U Ha conocTtaBneHue

11 knacc

1. JXusHeHHbI umkn (12 6asnnos)

Y MHOrmx KpacHbIX BOOOPOCIEN B XXM3HEHHOM LIMKINEe UMeeTcs rametout 1 aBa pasnunyHbiX cnopoduta (kapnocnopoduT n
TeTpacnopoduT). KapnocrnopoduT pasBuvBaeTcsi Ha XeHCKOM rameTtodute. Meinos npoucxoaut nepen obpasoBaHWeEM
TeTpacnop.

PaccmoTpute Xn3HEHHbIN LMK KPpaCHOW BOAOPOCNN
nonucudoHum (Polysiphonia), conoctaBbTe BykBbl CO
cTagusMy JaHHOTO XM3HEHHOTO LMKNa M C aneMeHTamu
MX CTPOEHMS, a Takke yKaxuTe nx nnomaHocTs (1n unm
2n). Vicnonb3ynTte cneaytoLwmne noackasku:

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

CTa,D.I/II/I XU3HEHHOro uuKkna 1 anemMeHTbl X CTPOEeHUA:

& rametodouT CnepmaraHrui
Q rametocput Mepwvkapn
Kapnocnopodut TpuxorvHa
TeTtpacnopocut Kapnocnopa
TeTpacnopaHrumn TeTtpacnopa
KapnoroH (9 rameTtaHruimn) OnnopoTtBopeHne
Cnepmauwui (3 ramerta)
OTtBeT
BykBa | 1n unu 2n BykBa | 1n unu 2n

& rametodout X 1n CnepmataHrui 3 1n

Q rametocput K 1n Mepwvkapn B 1n

Kapnocnopocut A 2n TpuxornHa M 1n

TeTtpacnopocut r 2n Kapnocnopa B 2n

TeTtpacnopaHrui a TeTtpacnopa E 1n

KapnoroH (9 rameTtaHrumn) n 1n OnnopoTtBopeHne H

Cnepmaumii (4 rameta) n 1n

Cuctema oueHku: rno 0.5 6anna 3a KNeTouky.

2. Mnoabl n kynuHapua (12 6annos)

Ha puicyHke n3obpaxkeHbl TUMbl FTMHELLesA — COBOKYMHOCTM MNIIOAOSIMCTMKOB LIBETKA.
Ecnu nnogonuctukn B LBeTKe pacronoXeHbl CBOOOAHO, NOAOGHLIN rTMHeLEel 1
nnop, KOTOpbI U3 HErO pa3BMBaETCH, Ha3biBalOT anoKapnHbIMK (1-2).

Ecnu nnogonucTtunkn cpactartTes, r’MHeLen LBeTKa LLleHOKapnHbIn (3-5).

D

@

.

@_@~ @)

LieHOKapnHbLIN rMHeLEN B 3aBUCMMOCTU OT TUMNa CpacTaHusi NII040NIMCTUKOB U
pacnonoXeHus cemasayaTkoB NogpasfenserTcs Ha 3 OCHOBHbIX TUNa:
CUHKapnHbIN (3), napakapnHbin (4) 1 TU3nMKapnHbIn (5).

2 3

3¢

ConoctaBbTe M30bpaxeHuss nnogoB pacteHuid (A-IN), LUMPOKO NPUMEHSIEMbIX B KynuHapuu, ¢ Tunamu ux ruHeues (1-5) u
BNULLNTE UX HAa3BaHWsA, cobnoaas NPUHATYIO Ha UITOCTPALMN HyMepaLumio.
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Banunb
lNyaBa

KynuHapHble Ha3BaHus:

3Be3ayaThii aHUC
KapaamoH
Mapakyiis
YepHbIn nepeL

OTtBeT

Mnop A b B r a E

KynuHapHoe Ha3BaHue| YépHbIn nepeL, | KapaamMoH Mapakymsi ryaea BaHWIb 3Bé3gyaTbi aHUC

Tun ruHeues (umdpa) 1 3 4 3 4 2
Cuctema oueHku: rno 1 6anny 3a KneTouky.
3. Knaccbl YneHuctoHornx (16 6asiios). 3anonHute Tabnuuy.

Knacc Knacc Pakoo6GpasHblie

(BbiCcLIME pakwn)

OTaenbl Tena FonoBorpyab, 6ptoLko

KonuuectBo MNAP Hor 5

KonuuectBo AP ycukoB 1

MpocTble — oT 4 po 16

Tun(bl) rnas un ux konuyectBo | PaceToyHble — 2 WT WTYK, 0BLIYHO 8

OpraHbl AbixaTenbHon

cucTeMbl UpERTL]

. ManbnurueBbl cocyabl,
S‘f ;::n: LIB blAenAUTENLHOU KOKCarnbHble Xene3bl
(y BOAHbIX)
OpraHusmbl
B nocnegHux ctpoykax Tabnuubl pacnpegenute no knaccam crnegyoLime opraHu3mbi:
Bokonnas Bepbntoaka Mokpuua HoroxsocTtka CeHokocel, TenndoH

OTtBeT

Knacc Knacc PakooGpasHele Knacc Hacekombie Knacc MNaykoo6pasHbie

(BbiCcIME pakwn)

OTgenbl Tena

lonosorpyap, GPHoLLKO

Fonoga, rpyasb,
Oprow ko

FonoBorpyab,6ploLwKo

Konuuyecteo MNMAP Hor

5

3

4

KonuuectBo AP ycukoB

2

1

0

Tun(bl) rnas n nx ®daceToyHble — 2 wrT, | MpocTblie —oT 4 0o 16 WT
daceToyHble — 2 WT ’ ’
KONIM4ecTBO npocTbie — 3 WwT 06bI4HO 8
OpraHbl AbixaTenbHon | Kabpbl (Ha [BYBeTBUCTLIX
Tpaxen Tpaxeun, nerkoe
cUcTemMbl KOHEYHOCTAX) P P ’
OpraHbl  BblAENUTENBHON AHTeHHanbHble/MakcunnspHble | ManbnurueBbl ManbnurueBel  cocynpl,
CcUCTEMBI Xenesbl, 3eNeHble Xenesbl cocyabl el =12 SEEE
(y BOAHbIX)
Bokonnae 0.5 Bep6niogka 0.5 CeHokocey 0.5
OpraHusmbl -no 0.5 6
Mokpuua 0.5 Horoxsoctka 0.5 Tenucdon 0.5

Cuctema oueHku: nNo 1 6 3a KNeTouKy, kpome Ha3BaHun opraHnamos (no 0.5 6)




Bcecnbupckasa onumnmaga no BUONOTMNKN 2017-18. 3akn. atan. 11 kn. OTBETbl Ctp. 3 13 10

4. TopMoHbI (10 6arnios)

ConocrtaBbTe npuBegeHHble hopmyrbl (1-5) ¢ HasBaHMAMKU FOPMOHOB U FPYMMON, K KOTOPOM OHWM OTHOCATCSA MO XMMUYECKOMY
ctpoenunto (A, b nnu C).

Tpu rpynnbl FOPMOHOB MO FopMoHbL:
XMMUYECKOMY CTPOEHMUIO: AfpeHanuH
A — aMUHbI (NPON3BOAHbIE WNHCynuH
aMUWHOKUCIOT)
KopTuson
B — nenTnabl n HeGonbLLVe MponakTuH
6enkn
TWpOKCKH
C — cTepougpbl
OTtBeT
Homep pucyHka 1 2 3 4 5
Ha3sBaHue ropmoHa MponakTnH TupoKcuH AppeHanuH KopTtuson UHcynuH
Xumunyeckum knacc (6yksa) 5] A A C 5]

Cuctema oueHku: Mo 1 6anny 3a KNeTouKy.

5. Perynsauusa onepoHa 6aktepun (15 6asiios)

leHbl A, B 1 C koampyloT doepmeHTbl CMHTE3a pubodnasuHa.

KonnyectBo aTux bepMeHTOB B kneTke 6akTepun perynvpyetcs Ha
YPOBHE TpaHCKpUNUMn onepoHa, cogepXxaLlero 3Tu reHbl.
Perynauus ocyuiecTBnsieTcsi 6enkomM-akTMBaTopoM: OH y3HaeT
cBoto muweHb B [1HK (cneunanbHyto nocnenoBaTenbHOCTb —
onepartop) n nomoraeTt PHK-nonnmepase cBs3aTbcs ¢ NPOMOTOPOM.
Bes akTnBaTopa TpaHCKpUNUMsA He HavyHeTCs.

b O

Benok- PHK-nonnmepasa
aKTuBaTop

reH A>( reH B>( red C:>—

Onepatop [MpomoTop

HeakTuBHbIW onepoH

Ecnu xe B kneTke pubodnasrHa AOCTaTOMHO, OH CBSI3bIBAETCH C
6enkom-akTmBaTopom v nocnegHuin yxogut ¢ OHK. (cm.cxemy)

PaccmoTtpute cnegytoume mytaumm B pubodnaBnHOBOM OnepoHe
N B reHe 6en|<a—aKTv|BaTopa W 3anuwumTe B GnaHk OTBETOB, KaK
OyOeT ocyLecTBNATLCA TPAHCKPUMNLMSI 3TOro ornepoHa y baktepum ¢
COOTBETCTBYIOLLEN MyTaLMen.

—ﬁ M >H_ reH A> reH B> reH C>—

=y

PubodnaBmH

AKTMBHBIW onepoH

MyTtauuu: BcTtaBka 35 HykneoTMaoB Mexay npoMOTOpOM M OnepaTopoMm

BcTaBka 35 HykneoTugos mMexay NPOMOTOPOM U reHoM A

MyTaums B reHe 6enka-akTmBaTopa, NpMBOASLLAs K HApYLUEHUIO CBA3bIBaHUA pubodnaBuHa

MyTauust B reHe Genka-akTMBaTopa, HapyLuaroLlas ero ceasbiBaH1e ¢ onepaTopomM

|| W[N]~

3ameHa ogHoro Hykneotuaa, npmeoaswas k nosienexHunio CTOlM-kogoHa B cepeanHe reHa B.

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

OTBeT Ha Bonpoc 1

MyTtauus Ha cpepe 6e3 pubocnaBsuHa Ha cpepe c pu6ocnaBmHom
1 HET HET
2 OA HET
3 OA, (KOHCTUTYTUBHbBIA CUHTES) OA
4 HET HET
OA, Ho 13 6enkoB ByaoyT CMHTE3MPOBATLCS
3 ; HET
HopmarnbHble A 1 C 1 yKOpoYeHHbIn B.

Cuctema oueHku: rno 1 6anny 3a oTBeT, 3a fobasneHne npo 6enkun B Bonpoce 5 — ele 2 6anna. Beero 12 6. 3a sonp. 1

Bonpoc 2. TpuntodaHoBbIi onepoH ToW e Gakrepum perynupyetcs no ApyroMy npuHuuny: 6e3 perynsitopa akTUBeH, HO
BblKMNtoyaeTcs, koraa 6enok-penpeccop cessbiBaetcs ¢ IHK B o6nactn npomoTtopa. MpomMoTop Kakoro M3 onepoHoB,
TpunTohaHoBOro 1N pubodnasnHoBoro, obnaaaeT 6onbLUM cpoacTBoM k PHK-nonuvepase? KpaTtko nosicHuTe.

OTBeT Ha Bonpoc 2

B TpuntodaHoBom onepoHe, ecnn penpeccop He ceasaH ¢ [AHK, PHK-nonvmepasa cBasbiBaeTcs ¢ npoMoTopom 6€3 moMoLLm
NMOCTOPOHHKX hakTopoB. B pubodnaBnHoBom onepoHe cpoacTBa NonMMmepasbl K ero npoMoTOpYy HEAOCTATOYHO: AN 3TOro
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TpebyeTtca 6enok-akTmBaTop. M3 3TOro cnegyeT, YTo NPOMOTOP TPMNTOGAaHOBOrO onepoHa cunbHee ceasbiBaeT PHK-
nonvmepasy

Cuncrtema oLeHKU: 3a OTBET C 00bsACHeHnem — 3 6.

6. Perynsauus pa6oTbl reHoB aykapuoTt (20 6assios)
B HEKOTOPOM MHOTOKNETOYHOM OpraHmM3aMe paboTa reHoB perynupyeTcs C NOMOLLBIO CrieLmarnbHbIX MOCnefoBaTenbHOCTEN, a
€ro XpOMOCOMbI YIOXeHbl B BUAe 060Cc06NEeHHbIX Apyr oT Apyra KOMNakTHbIX y4aCTKOB — TOMNOJ1Orm4eckn accoummnpoBaHHbIX
aomeHos (TAos, cMm. puc.)

MexaHuam perynaunm MOoXXHO onucatb crnegyrouwmnmmn
npasunamu:

Y

YKnagka XxpoMocoMbl  \ ~F2%5

B TAObI Y

= HeaKTMBHbIV reH genaeT HeakTUBHbIMU COCEQHWNE rEHbI.

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

= Bce 310 paGotaet B npegenax ogHoro TAa. reHA > @—,—-@ — D = ‘ c L
P T ] [0 TIee )T

= NHcynatop (M) dopmupyeT rpannuy mexay TAOamu.

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

3apaHume 1. 3anonHuTte nycTble s4eiku Tabnuubl B Ne XpomocomHas nepectpovika | feHA | TenB | Ten C

6naHke OTBETOB: Kakue reHbl He akTuBHbI (H), kakue Hopma H A

aKkTuBHO paboTatoT (A), B HOpME U NpY COOTBETCTBYOLLNX Heneuus yyacTka 4-5

XPOMOCOMHBbIX nepecTpoiikax. [1na cnyyas 5 Bbl JOIMKHbI [Heneuus yyacTtka 4-6

camMmu npngymatb nepeCTpO|7|Ky, KoTOopas 0b6bsicHsNa Obl D'ynnyu(aumg yyacTka 3-6

A WIN|=

Takne nsMmeHeHusa B pa60Te reHoB.

OTBeT Ha 3agaHue 1

3apanue 1. 3anonHuTe nycTble ayerikn | Ne XpomocomHasi nepectporika | TeHA | FTreHB | TeH C
6ykBamun: H — HekaTVBHbIN reH, 1 Hopwma

A — aKTVBHbIN 2 Heneuns yyactka 4-5
3 Heneumns yyacTka 4-6
4 Odynnukauma yyactka 3-6
5 UuBepcusa 3-6 (3-7, 2-7, 3-7)
Cuctema oueHku: 13 6annos (no 16 3a knetouky ¢ 6yksamu 1 36 3a NepecTpoiky)

> T|(T(>|xT
I|>|T|>|xT
I|>|T|>|>

3apaHue 2. Hapucynte, kak 6yaeT BbIrMsiAeTb STOT panoH nocne nepectpoek Ne 4 n 5 (Ha3BaHune nepecTporiki 5 BnuwmTe).
OTMeTbTE Ha pUCyHKax HOMepa MCXOAHbIX YHaCTKOB, reHbl 1 BCE BaXKHbIe AN NOHUMaHWs paboTbl reHOB 311EMEHTDI.

OTBeT U cucTeMa OLEeHKM 3agaHunAa 2

MepecTtpoiika PucyHok
TAL 1 TAL HoBBIif TAL 2
- _< > a2\
Oynnukaums 12 34_@5 634 u ; 3’é}jre"c'é
4 y4yacTtka 3-6 < ,

hd
Lynnukaunsg 3-6
B TAle 1 o6a reHa oCcTaBlOTCS HEAKTUBHbLIMU, HO B HOBOM TA[le 3HXaHcep, OKasaBLUMNCA PSiAOM
C Konueu reHa B, aktmBupyer ee.

2 banna

UHBepcusa 3-6 il Lo

HB na o=

(Vanl 3'7, 2'7, — TEHA D= T 3 — > m — reH C r

5 |3.7) 1 V2 D [ (AN sk 1V s
R

3 banna —~
WHBepcuns 3-6

OHxaHcep aktumpyeTt reH A. HeaktmHbIn reH B nHaktneupyeT ren C.

3apanue 3. MN3BecTHO, 4YTO Aynnukauusa Ne 4 BbisbiBaeT pak. Micxoaa us aToro, NpeanonoxuTe, Kaky MyHKUUIO BbIMNOMHSAET
reH B.
OTBeT M cucTema oUeHKU 3aaaHua 3
"eH, akTMBMPYHOLLUIA KNeToYHOEe geneHne (BapuaHThbl: OHKOCYMnpeccop, Tenomepasa) — 2 6anna
3a “OHKoreH, reH paka” — 1 6ann
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7. HokpayH reHoB (8 6arsnios)

HokpayH reHa (aHrn. Gene knockdown) — meToauka, No3BONAOLWAA CHU3WUTb 3KCMIPECCUI0 FreHa npu MOMOLLM KOPOTKOro
ONUroHyKNneoTuaa, KoMnnemeHTapHoro cooteetcTBytollen MPHK. ConoctaBbTe Habnogaembli eHOTUN KNETOYHOW FMHMK
(1-8) u reH, noaBeprnncs HokaayHy.

®eHOTUN KNeToK Nocrie HoKaayHa: FeHbI:
1. Knetka TepseT copmy, cTaHoBUTCA | 5. HapyLlueHne npoxoxaeHus KNneTovyHoro umkna Nurasa LWanepoH
OKpyrnou 6. KneTtka «He 3ameyvaet» nospexaeHun JHK AKTUH LiuToxpom C

2. HapyweHue pennukaumm JHK (He npet nx penapaums) P53
3. HepgoctaTouHoe konunyectso AT® 7. HapylweHue cuHTe3a nunuaos Linkrin
4. HapylueHne cuHTesa 6enkos 8. ArperaLusi 6emnkoB ¢ U3MEHEHHOI koHdopma- | P1BGoCOMHBbIN Gerok

umen AumnnepeHocsLmn 6enok

OTtBeT

®deHoOTMN 1 2 3 4 5 6 7 8
HasBanue | AkTMH | Jlurasa | Lutoxpom | Pubocomuein | LiuknuH | P53 | AumnnepeHocs- | LanepoH
reHa C oenok L1 6enok

Cuctema oueHkm: o 1 6anny 3a KNeToyky

8. UHdekumnoHHble 3ab6oneBaHus (20 6as1108)

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

Bos3byauTtenu:
A. YymHasa nanoyka . Kowaybs asyycTka X. Mepnecsupyc vyenoseka 3 Tmna WU. PuwTa
B. dnseHTepuitHasi ameba . Nambnus 3. MansapuiHbIi nnasmoani K. Manouka Koxa
B. Wnpokuin neHtey, E. TpunaHocoma
OTtBeT
Bo3by- |Knacc nepeHocuuka Bosby- |Knacc nepeHocumka (ecnm
SEionrEl putens | (eCnu oH ecTb) ool [uTens |OH ecTb)
Mansipus 3 Hacekomblie OundunnoboTpros B J[;Iz%ebr:epble (KocThbe)
By6oHHas yyma A Hacekomble Ty6epkynes K HET
BecnoHorue
CoHHas 6onesHb E Hacekombie [paHyHkynes 7] (PakoobpaaHble)
BeTtpsaHasa ocna X HET JIam6nvos a HET
[unseHTepus ) HET Onucropxos r J[;Iz%ebr:epble (KocThbe)

Cuctema oueHkm: no 1 6anny 3a KNeToyky



1.
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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 YCTaHOBWTb, KaK HacregyeTca 3ToT NPU3HaKk, Obinu CO6paHbI AaHHbIEe MO MHOT'MM CEMbSAM. PeSyJ'IbTaTbI
npeancTtaBlieHbl B Ta6nv||_|,e. (Cpe,qm NOTOMKOB BKI1HOMalrinCb TOMbKO Te, A1 KOro Bo3pacT paHHero noceneHua MVIHOBaJ'I).

MoTomkm
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

Bonpoc 1. Kak Hacneagyetca npusHak? 3anuwnTte reHoTunbl poauTenei ans kaxagoro tmna cemenn. O6bsCHUTE OTKIOHEHUE
YacTOT KNaccoB B NOTOMCTBE OT oxuaaembix no MeHaenio.

OT1BeT Ha Bonpoc 1 n cuctema oLeHKu

PaHHee noceaeHne — AOMWHAHTHbIN NpU3HaK. 16

COOTHOLLEHNS OTKIOHSIIOTCS, MOCKOSIbKY Y poauTenei B pasHbiX CEMbAX MOMY ObiTb pasHble COYETAHUS FEHOTUMNOB
(Hanpumep, B nepoMm cnyyae Aa x Aa, Aa x AA n AA x AA)

no 2 6 3a cembM B NEPBbIX ABYX CTPOKax (ecnu 3anmcaHbl reHotunbl) n 1 6 3a nocnegHwot. Beero 5 6 3a reHoTUNbI.
Ecnu He onpefeneHo, 4To AOMUHaHTHbIVM Npu3Hak — 0 6annos 3a 3Ty YacTb.

Ecnv npuBegeHo KOHKpeTHOe 3HayeHue, HO 6e3 BbIMMCIEHUI, OTBET HE 3aCUUTbIBAEM.

Bcero 3a Bornpoc 1 — 6 6annos

Bonpoc 2. CuunTas, 4TO U3y4eHHble CEMbM SIBNSIIOTCS CrydariHOM BbIGOPKOM U3 Nonynsumun, onpeaenuTe npuonmanTenbHyo
YacToTy annens paHHero NocegeHus B MOKONEHUN MOTOMKOB.

OTBeT Ha BOMPOC 2 U CUCTEMA OLIEHKMU

Cpeau notomkoB PaHHux — 170, HopmanbHbix — 180, Bcero notomkos — 350.

Hopma — peLieccuBHbIN NpusHak. CunTaeM ero 4acToTy kak kopeHb 13 Q. q = (180/350) = V¥ 0.51 =+ 0.49 = 0.7

3HauuT, YacTtoTa JOMMHATHOrO annens nocegeHns p = 0.3 (oTeeT)

2 6 3a BepHbIN X0p, BbluMCrieHnn 1 16 3a BEpHbIV OTBET.

Ecnu npuBegeHo KOHKpeTHOe 3HayeHue, HO 6e3 BbIYMCIEHUI, OTBET HE 3aCUUTbIBAEM.

Bcero 3a Bornipoc 2 — 3 6anna

Cunpgpom MaptuHa-bBenna (17 6asnnos)

CuHppom MapTtuHa-benna (CMHAPOM NIOMKOI X-XpOMOCOMbI) — O4HO 13 3aG0NeBaHuin, CB3aHHOE C 0COObLIM TUMOM MyTauuiA —
3KcrnaHcKen NOBTOPOB ANMHON 3 HyKneoTMaa. YBenuYeHne Yncna Takux NoOBTOPOB B HEKOTOPbIX FreHax NpoMCXoauT us-3a
owmbok pennukauum OHK 1 06bIMHO HapacTaeT B NMOKOMEHMUsIX.

[aHHbI cuHAPOM — crieacTBMe yBenuveHus yucna nostopos Tporku LIMT B npomoTtope reHa FMR1. 310 meHsaeT
(PYHKUMOHMPOBAHMWE reHa: cHavana npoucxoamT yMeHbLueHne akcnpeccum 6enka FMR1 (cocTtosiHne npemyTauum), a 3aTem m
nosHoe npekpaLlleHne TPaHCKpUNLUmMmn reHa (13-3a MeTunmpoBaHust npomoTopa). O dyHKUMKM 3Toro 6enka N3BecTHO, YTO OH
y4yacTByeT B paboTe pnbocom 1 0COOEHHO aKTUBEH B KneTkax Moara. CHkeHve konuyecTBa 6enka NnpuBoaMT K pasBUTUIO
Pa3NUYHbIX HApPYLLEHMI MHTENNEKTa BNoTb A0 yMCTBEHHOM oTcTanoctu. F'eH FMR1 Haxogutcst B X-xpomocome.

B tabnuue npmeeneHo BnusiHve konuyectea LI noBTOpoB Ha TskecTb 3aboneBaHus.

KonunyecTtBo noBTOopoB MposiBneHue CrtaTyc 3a6oneBaHus
MeHee 40 Het Hopma
40-60 He nposiBnsieTcs, HO y NOTOMKOB 06bIMHO Habntogaetcs | «Cepasi 30Ha» , T.e.
yBennyeHmne 4mcrna noBsTopos puck ansd ,que|7|
60-200 BrvamMMbIX NOpaxxeHWn LeHTpanbHOM HEPBHOW CUCTEMBI MpemyTaumsa
HeT, HO C BO3pacTOM BO3MOXHO MNOsIBNIEHNe
ABuraternibHbIX U KOOpAMHALMOHHbIX paCCTpOIZCTB
Bonee 200 CuHagpom MaptuHa-benna MyTauwns

Ha anektpochopese npeacraeneH aHanma pparMeHToB, NonyyYeHHbIX ¢ nomoLubio MNMLUP (nonumepasHon LenHowm peakumm)
pavioHa reHa FMR1, cogepxaliero noBTopbl yqactka anvHon B 3 n.H. (L) ana 5 nauneHTos.

IOnuHa yyacTka ¢
noBTopamu (n.H.)

MauuneHT 1 MauuneHT 2 MauuneHTt 3 MauuneHT 4 MauuneHT 5
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1) Monpobyiite cchopmynmpoBaTb 3aKMYEHNE MEANLIMHCKOIO reHeTKa, OTHOCUMTENBHO NPOrHo3a pasBuTUs 3aboneeaHust y
JaHHbIX NAaUMEHTOB M UX AeTeN. MNpeanonoxuTe, Kakom NON y KaXaoro nauneHTa, ob0CHynTe CBON OTBET.

OT1BeT ohopmuTe B BUAE Tabnuubl (HapucyinTe ee camu No TakoMy obpasuy:)

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

MaumeHTt Ne ...

OT1BeT Ha Bonpoc 1 n cuctema oueHKu

Mon (1 obocHoBaHuWe) MporHo3 Hanu4nsi 3aboneBaHUs y naumMeHTa un ero getei
MaumeHT 1 XeHwuHa 16 Hopma, Ho y oeTeln BO3MOXEH nepexo B COCTOsIHME
npemyTaumm 26
MauuneHT 2 XeHwmuHa 16 Hopma16
MauuneHnT 3 MyX4UHa nnu Hopma 16
XeHLMHa-romo3nrota 26
MauueHT 4 MyX4UHa nnu Cvngpom MapTtuHa-benna 16
XeHLUMHa-romo3nrota 26
MauuneHT 5 XeHLWuHa 16 HOpMa (MOTOMY YTO €CTb HOpMaribHas KOMus reHa ¢ MmanbsimM
yncnom nostopos) 16
Ho BO3MOXHO nposiBneHve ABuratenbHbIX U KOOPAMHALMOHHBIX
pPacCTPOWCTB NpY Cry4YanHOW MHaAKTUBALMW HOpMaribHOW X-
XPOMOCOMbI B KneTkax mosra. 26

Bcero 15 6. 3a Tabnvuy

2) TNoyeMmy y XKeHLLMH reTepo3nroT 3aboneBaHne MOXET NPOSIBNSATLCS, XOTS BTopasi kHOpMaribHas» Konusi reHa JorbkHa
npov3BoaUTb AocTaTovHoe konuvecTBo 6enka FMR1?

OTBeT Ha BONpoc 2 n cuctemMa oLeHKu

M3-3a cny4arHom nHakTMeaumm ogHon n3 X-xpoMocoMm. (2 6anna)

3. MyTtauum v reHeTu4eckum kop, (7 6asnios)

MMapokcunammH — XMMU4ecknin myTareH, kotopblin B3aumogenctayet B [IHK ¢ uutosnHom (L), npespawias ero B TuMmuH (T).
OTOT MyTareH o4eHb crneunduyeH N HUKaknx Apyrmx sameH, kpome Lf — T He faer.

CTyaeHTy noctaBunu 3agady nonyyuntb y 6aktepum mytauum, npespatdatowime CTOIM-koaoHbI HEKOTOPLIX €€ FreHOB B KOLOHbI
aMUHOKMUCNOT. NS pelueHnss 3ToW 3afavm OH B3N MMOPOKCUMITaMUH Kak €QUHCTBEHHbIN MyTareH, MMeBLUUIACA B TO BPEMS B
nabopatopun n o6paboTan um bakrtepui.

Mony4nT Nn oH xenaemblii pesynbTaT? CBON OTBET OObACHUTE.

[na cnpaeku: B reHeTndeckoM koae ectb Tpu CTOlM-kogoHa: YAA, YAl n YTA.

OTtBeT

MmapokcmnamuH Bbi3biBaET TONbKO nepexodbl LI — T, nosTomMy OH MOXET Bbl3BaTb MyTauum B KOAOHaX, cogepxatumx M-}
napsbl. Takue napbl ecTb Tonbko B AByX 3 CTOlM-kogoHoB: YA n YTA.

Mpu 3TOM B cMbicrioBol (HeTpaHckpubupyemoit) uenu OHK ctout I (kak B MPHK), a B MmatpuyHon uenu JHK — LI. MocmoTpum,
4YTO NpounsonaeT, ecnu atn L| npomyTtupytot B T.

UcxoaHbin CTOIN (HeMyTaHTHbIN) CwmbicnoBas TAl TTA
MatpuuHasa ATL AUT
MyTtauus L — T B MmaTpuyHom uenu MaTpuyHasa * ATT ATT
CwmbicrnoBasa™ TAA TAA

Mbl BUAUM, 4TO B 060MX BO3MOXHbIX CIyyasx pesynbTaTt myTaumm — cHoBa CTOlN-kogoH (YAA B MPHK).
OTBET: HeT, 9TOT MyTareH He MoxeT npusectn kK mytaumm CTOlN — a.k.

Cuncrtema oLeHKMU:

3a yacTo BcTpevaBLumnincsa otBeT «He nonyunt, notomy 4to B CTOlM-kogoHax HeT LMTo3mHay ctaBunock 0 6annos
(HenoHumaHue Toro, 4To KoAoHbl NpueedeHsl B PHK, a mytaummn npoucxoast B OHK).

MoyTn HWKTO He 3anuckiBan BTopyto uenb JHK — 3a 310 cHMmanock 2 6anna.

Tarke 6annbl CHUManuch 3a Hannyne Gruonornyecknx owmnbok (Hanpumep, 3anuce aHTMkogoHa T-PHK komnnemeHTapHoro
CTOM-kogoHy nnu 3a JHK ¢ ypauunom B coctaBe), 3a OTCYTCTBME YKa3aHWs, B KakMX MOFEKyiax 3anvcaHbl KOOOHbI.

YuntbiBanacb NOrMYHOCTb U NOMHOTa 0OOCHOBaHUA OTBETA.

Owwbka, 3a KOTOpYLo Mbl Bannbl HE CHUManuW, HO OHa BCTpeYanach O4eHb 4YacTo: MaTpuyHyto Lenb JOHK HasbiBanu
koaupyowen. (KogupytoLlas B 06LLENPUHSATOM CMbICIE — 3TO CMbICIIOBas Lienb, KOMMIEMEHTapHas MaTPUYHOM).
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4. MNMoTteHuunan penctBua (18 basnios)

Ecnu nopgeiictBoBaTh pasgpaxutenem Ha HEPBHYK KIeTKy, U3MeHsieTcs ee MemOpaHHbli noteHuman (M), knetka
Bo36yxpaaetca. MoTeHuman geiicteus (MN[1) BO3HMKaET B pe3ynbTaTe NOBbILLIEHNS MPOHMLAeMOCT MembpaHb! Anst noHos Na*
M BXOOOM ux B kneTky. lNpoucxogut genonsipusaumns membpadbl. Npy onpegeneHHon BenuyvHe noTeHumana npouecc
nepeHoca Na® npekpaluaercs, MoBbILLAETCA NPOHMLAEMOCTb Ans WoHoB K' u kanuin BbIxoauT u3 knetku. OTa dhasa
penonspuv3aunm NpUBOAUT K BOCCTAHOBMEHMIO MCXOAHOr0 MeMBpaHHOro noTeHumana.

MoHbI HaTpmsa BXOOAT B KNETKY Yepes cneunarnbHble KaHarnbl. — m
B 3aBucrMOCTU HanpskeHns Ha membpaHe Na® kaHan MoXeT HaxoauTbCs B  PR—
TPEX pasHbIX COCTOSHUAX (CM. pUc.) Deiisinp L P n .
1) HeakTuBHOE, NPy NOTEHLMAane NnoKos,, 3akpbiTa m-CTBOpKa (aKTUBaLOH- KAHAT 3AKPBIT \""ra"“a
Hble BOpOTA), OTKpbITa h-cTBOpKa (MHaKTMBaLMOHHbIE BOPOTA). m
2) AKTBHOE, Npu genonsipusaummn memopaHbl, OTKPbITbI U M- 1 h-CTBOPKM. L P
3) MHakTuBMpoBaHHoe, Npu AnNMTeNbHOM Aenonsapusaumu, 6onblue 2 Mc; "
3aKpbITa h-CTBOpKa, M-CTBOPKA OTKpPLITA. — : "
3anave. KAHAMN KAI—;AJ'I
1. HapucyiiTe rpacovk 1 uameHeHust MIN Bo BpeMeHu Npu noTeHumane S
OencTBusA B HepPBHOW KneTke. YkaxuTe dasbl MN[. - e
2. Kak namenutca MO HepBHOW KNeTKM Npy AENCTBUM TeTPOAOTOKCUHA — 2 1 Bpemsi, MC
a0a, KOTOPbIN 6NOKMPYET M-CTBOPKY B 3aKPbITOM COCTOSIHMM? Hapucyinte E P ; = 5
rpaduk 2 ans atoro cny4as. OTBeT o6bsICHUTE. % -
3. Kak nsmenutcsa N HepBHOW KNeTku Npu AeNCTBUM BepaTpuanHa — S4a, ; >
KOTOpbIN 6rnokupyeTt h-CTBOPKY B OTKPLITOM COCTOSAHUM? [NoKaxuTe 3To Ha & o |
rpacvke 3. OTBET 06bsACHUTE. 2l
MepeHecnTe Ha BraHKk OTBETa OCY KOOPAUHAT U HAPUCYWTE Ha OAHOM More o0
rpadukm ons sonpocos 1-3. Ii‘i
OTBeT U cucTema OLEHKW. s
1. Memb6paHHbI noteHuman (MIT) nokos HelpoHa 20 A “ 3
HaxoauTcs B obnacTu -70 - -80 MB. B HaTpresom N2 \ 1n T s e
KaHarne OTKpbiTa CTBOpKa h, HO 3akpbiTa cCTBOpKa m, g o1 ] ’
TaK YTO KaHan 3aKpbIT ANs BWKEHNSA MOHOB. E ;E : 1 B Hopmansseiing
MNpw gencTerm NOPOroBOro pasapaxunTens : g e e
F M N4 npy fefcTBAV BEPATRMAKHE
OOCTUraeTcs KpUTUYeckoe 3HaveHne noteHumana B8 -0
(Ekp), OTKpbIBAETCS CTBOPKA M, KaHasn E :‘; ] ‘ P
OTKpbIBAETCH, HAaTPUN NaBUHOWM BXOAMT B KNETKY, |
BbI3biBas ObICTPYO Aenonsapusaunio. 30 1
-100 -

[enonsipusaumsa — 310 nepeasa asa noteHumana genctamsa (M0). MNocne gocTmxkeHnsa Hynesoro 3HavyeHust MI
AanbHenLwas genonspusaums NpMBOAUT K CMeHe oTpuLaTenbHOro 3apsifa MeMopaHbl Ha NonoxuTenbHbIA (oBepLuyT). M/
pocturaet nuka (=30 - +40 mB), cTBOpKa h Npu 3TOM 3akpbiBaeTCs (HaTpueBas UHaKTUBaLWS), U AanbHenllee

nepemeLlLeHe NOHOB HaTpUs NpeKkpaLlaeTcs.

Mpu TakoM 3HadeHnn MI1 co3gatoTcs uaearnbHble YCroBus ANs Bbixoda M3 KNeTKU MOHOB Kanwusi. Yncno oTKpbITbIX
KarnueBbIX KaHanoB MakcumanbsHo. [MNpoucxoanT penonsipusaums, MM Bo3BpalLaeTcs K ICXOAHOMY YPOBHIO.

3 6anna 3a npaBunbHyO hopmy 1 noanucy das (Hanudnsa das M, genonspusauum, penonapusauum). 1 6ann 3a

npaBuUIibHOE MONOXEHNe NoTeHumana nokosi B panoHe -70 - -100mB. 1 6ann 3a npaBunbHy0 LWMPUHY (B 0BLLEN CIOXHOCTU
wupuHe MO gormkHa 6biTe He 6onblie SMc, ecny BonbLue, To 6ann He cTaBuTcA). 1 6ann 3a NpaBUNbHYH BbICOTY (BaXKHO,
4TOObI OBepLUYT Obin Bbille HoNs Ha 20-40 MB; ecnun OBepLUYT He NpeBbILaeT Homb, 6ann He ctaBuTcd.) Beero 3a rpadmk
HopmanbHoro MO — 6 6annos.

. Ecnu m-cTBOpKa He oTkpbiBaeTcst, To Na+ He MOXET BOWTU B KINETKY W AenonsipnsoBate MembpaHy. [Nockonbky

Aenonsipusauusi He npoucxoauT, reHepauus ML, HeBo3moxkHa. MoaToMy Ha MeMbpaHe CoXpaHsieTCsi MoTeHLMan NoKosi.

2 B6anna 3a npaBurbHbIN PUCYHOK (NpsiMas NIMHWS Ha YpOBHE NoTeHumana nokos). Becero 6 6annos.

. Tak kak BepaTpuaunH 6rnokmpyet 3akpbiTe h-cTBopku, To dhasa genonspusaumm N0 nponget kak 06bIYHO, HO NPY 3TOM

Na+ - kaHan He CMOXeT MHaKTUBMPOBATLCA U OCTAHETCS B OTKPLITOM COCTOSIHMW. B COOTBETCTBUM C MPUHLUMMNOM «BCE Ui
HUYero», AOCTUIHYB nvika, N[ fAanblie He YBENUMUMBAETCA HE TONbKO M3-3a 3aKPbITUA KaHarna, HO U MoToMy, 4To MembpaHa
3apshkeHa NoMoXWUTENbHO M 3TO NPENSTCTBYET ABWKEHWI0 MOHOB HaTpusi B kneTky. OaHako, co3aatoTcs GrnaronpuaTHble
YCNoBUSA AN ABWKEHUS MOHOB Kanusi U3 kneTku. MNpu BbIXo4e MOHOB Kanusi MeMGpaHHbIN NoTeHLMan Ha4HeT CHKaTbCS U
Npu OTKPLITOM HaTPUEBOM KaHarne HaTpui NPOAOIPKAT BXOAUTb B KNETKY. TOKM HaTpWsi U Kanusl ypaBHSIOTCS, MO3TOMY
penonspu3auua 6yaet HeBO3MOXHa U Ha MembBpaHe YCTaHOBUTCS HOBbIN YPOBEHb «MOTEHLMana nokos».

2 B6anna 3a npaBurbHbIN pUcyHoK. Becero 6 6annos.
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5. KneTtouyHbin umkn (18 6arnnos)

B nabGopatopuu u3yyanu npoTekaHue KIeTOvHOro uukna B KynbType krnetok X. [Ons SToro wcnonb3oBanu MeToAbl
MUWKPOCKOMMPOBaHWSA 1 paanoasTorpadum.
Hanbonee npocto 6bino onpeaenuTb ANUTENBHOCTL MUTO3a — HAONIOAEHUS KNETOK NOA MMKPOCKOMOM Mokasanu, Y4To OH
npogornkaeTca 2 vaca.
[na onpegeneHns NpoAoIMKUTENBHOCTU APYrMX NEPUOAOB KNETOYHOrO LMKMa K KyrnbType (KMeTKn KOTOPOW HaxXOAMnuChb Ha
pasHbIX CTaaMsAX KNETOYHOro Lukna), 406aBunu HyKneoTua, cogepXaliuin pagnoakTMBHY METKY (3H )-

Bonpoc 1. Kakow Hykneotna ucnonb3oBanu B 3KCNEPUMEHTE U noyemy?
Yepes HebOMbLUOM MPOMEXYTOK BpEMEHU METKY, KOTopas He ycnena Bkmountbea B OHK, yoanunu, 4ytobbl npenoTepatmutb
AanbHenLuee NornoLeHe KneTkamm MeyeHoro Hykneotuaa.

Bonpoc 2. B kakom nepuope KneTo4YHOro LMkna Haxoaunuchb KNeTku, BKIOYUBLUME MeYeHbIn HyKkneoTtna?
3atemM 4yepe3 onpeneneHHble MNPOMEXYTKM BPEMEHW OTOMpanu w3 KynbTypbl MpoGbl, KNETKM OKpawmBann W
pagnoasTorpacuposanu.

Yepes 2 yaca nocne yaaneHns U3 cpefbl MEYEHOro Hykneotnaa meTka obHapyxunacb B 30% KneTok, U cpeaun HUX He 6bino
Aensimxcs.

Bonpoc 3. Kakoin BbiBOA4 OTHOCUTENLHO MPOTHAXXEHHOCTUM KaKOro-nMbo nepuoAda KMEeTOYHOro LMKNa MOXHO
caenatb, 3HasA NPOLEHT MeYeHbIX KNeTok?

Bonpoc 4. MNouyemy B aensawmnxcs Knetkax HeT MeTKn?

Yepes 4 yaca nocne yaaneHns n3 cpedbl MEHEHOro HyKneoTnaa MeTka nosiBunach B AENALLMXCS KNeTKax.
Bonpoc 5. MNMpoaomkutTenbHOCTbL Kakoro mnepuoaa KMeToYHOro LuuKna onpegensieT pesynbTaTt 3Toro
akcnepumeHTa? MNouemy?

Mpogormkas oTbmpaTtb M3 KynbTypbl NPoObl KNETOK, 0BHapYyXunu, YTo MeyeHble AensAlMnecs KreTkM B  KaKOW-TO MOMEHT
COBEPLLEHHO MCYe3atoT, a NOTOM MOSIBISIOTCSA BHOBb. [1pOMeEXYTOK Mexay ABYMsi nocrefoBaTesibHbIMU MUKaMU BKIHOYEHUS
meTkn coctasnan 20 Yacos.

Bonpoc 6. Kakomy nepuogy cootBeTcTBYeT 3TO BpeMsa? O6bsACHUMTE NPOUCXOXKAEHNe 3TUX HOBbIX AENsALUXCA
KNEeTOK C MeTKOM.

Bonpoc 7. MNoaBeanute uUTOrM 3TOro 3KCNEpMMEHTa: HapuUCynTe CXemMy BCeX CTagun KNeTo4yHOro wuukna.
PaccuuTanTte npooomkMTeNbHOCTL 3TUX CTaguM, UCXOAA U3 AAHHbLIX IKCNEePUMEHTa, (NMpuBeauTe Xo4 pacyeToB)
M noanuwuTe NX Ha Ballen cxeme.
OTBeT M cucteMa OLEHKU.
Bonpoc 1. Kakon Hykneotna ucnonb3oBanu B 3KCNEepUMEHTe U noyemy?
TUMUAMNOBBIN, T.K. OH BXxoauT Tonbko B [HK. (26)
Bonpoc 2. B kakom nepuofe KneToyHoro LMKra Haxogunucb KNeTku, BKITOYUBLLUE MeYEeHbIM HyKneoTtna?
B S-nepuoge - 16
Bonpoc 3. Kakoil BbIBOA OTHOCUTENBLHO NPOTSXKEHHOCTU KaKoro-nn6o nepuoaa KNeToYyHoro LuKna MoXxHo caenartb,
3Has NPOLIEHT MeYeHbIX KI1eTOK?
MOXHO NpPeanoroxuTb, 4To S-nepuog 3aHnmaet 30% OT NPOTSXKEHHOCTM BCEro KNeTOYHOro uukna — 36
Bonpoc 4. MNoyemy B Aensawmxcsa KneTtkax HeT MeTku?
T.K. MEYEHbI TUMWUAMH BKITKOYAETCHA TOMbKO B S-nepuop, TO, YTO ero BCE eLle HET B AeNALLMXCS KneTkax,
0O3Ha4aeT, YTO OHM eLle He BCTYNuUNn B MUTO3, T.€. OT S nepuoga A0 MMTOo3a Gornblue AByx YacoB — 26
Bonpoc 5. NMpoaomknutenbHOCTL Kakoro nepuoaa KneTo4yHoro Lukna onpegensiet pesynbTaT 3TOro aKkcnepumMmeHTa?
Mouyemy?
G2-nepuog, T.K. NepBbIMM B MUTO3 BCTYMAKOT KINETKN, KOTOPbIE B NEPMOL MEHYEHNA HAXOAUMUCH B KOHLE S-
nepuoga. BeiBoa: npogomkutensHoctb G2— 4 yaca) - 26
Bonpoc 6. Kakomy nepuogy cootBeTCTBYeT 3TO BpeMs? O6GbACHUTE NPOUCXOXKAEHUEe 3TUX HOBbIX AeNAWMUXCA
KIeTOK C MEeTKOW.
Takve genswmecs KNeTkn npeactaBnatoT cobor AoUEPHNE KIETKM, NPOUCXoAdALLMe OT TEX MAaTEPUHCKMUX KINETOK,
KOTOpbIe BKIOYUIN METKY, HAX0AsACh B MOMEHT fobaBneHusa 3H -tumunanHa B S-neproge. OTM MaTepuHCKune
KNeTKn pasgenunuck, a 3aTeM MpoLunmv Yepes BTOopyt nHTepdasy 1 BCTynuM BO BTOPOE AefneHne, To eCTb
npoaenany oguH MOMHbIV LMK 1 YacTb crnegyrowero.- 260
20 YacoB — NPOTHKEHHOCTb BCEro KIEeTOYHOro uukna — 16
Bonpoc 7. NoaBeauTe ntorn aToro aKCnepMmMeHTa: HapuCcymTe cxemy BCeX CTaaumn KneTo4yHoro uukna. Paccumtante
NPOAOMKUTENBHOCTb 3TUX CTagui, UCXOAA U3 AaHHbLIX IKCNepUMeHTa, (NpuBeAuTe Xo4 pacyeToB) U NOANULLINTE UX
Ha Bawen cxeme.
20 4 — Becb uukn, Torga S-nepmog — ato 30% o1 20 4, T.e. 64
G2 -4 yvaca, M—2vaca, TornaG1=20-6—-4 -2 =8y)
5 6 3a BEpHyO CXeMy CO BCEMW CTaAUSAMMU U ONIUTENbHOCTLIO U MPUBEAEHHBIMU pacHeTamu.
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. YepBsarn (18 6annos)

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

Ha pucyHke — BMA XMBOTHOIO U Yepen, cOoKy 1 caaau.
Kakvne aHaTommyeckme u cpmamnonormndekne aprymeHtol (B XVIII Beke apyrue

NPUMEHNUTL ObINo 6bl HEBO3MOXHO) MOXHO ObINo Obl NPMBECTU BO BpEMEHA
JNnHHes, YTobbI:

A. oTNNYMTL YepBAr OT 3Mei, He yKasblBasi NP1 9TOM Ha MPUHAATNEXHOCTb K ‘,. o ) -
amdnbuam (aprymeHTbl rpynnbl A); el ¢
® (apry Py ) “Vb W*\.&p}&&%&“&\) / 7
B. BepHO onpeaennTb POACTBO YePBSr ¢ APYTMMU aMmdnbnsamm (aprymMmeHTbl i 4 - 7
rpynnel B)? =
Mpueeaute fo 10 aprymMeHTOB (U3 HUX He MeHee Tpex rpynnbl B). [na 3aIHCTEMERHAA K.

yenryifyaTas K.

KaXX[oro aprymeHTa oTMeTbTe ero rpynny. OTBeT ocdopmuTe B BUAE
Tabnuubl ¢ TakKUMK cTonbuamu:

‘ No ‘ "pynna (A wnn B) AprymeHT

KBazgpaTHasi K. %
3aTBITOYHBIT

MBIIIETOK

OTBeT U cMcTeMa OLIEHKW.

Mpumepbl aprymeHToB rpynnbl A:

- OTCYTCTBME YeLlyu

- aHanbHOe OTBEPCTUE Ha KOHLIEe Tena (HeT XBocTa)
- KOnbLEBblE CErMEHTbI Ha Tene

- A3blK HE pa3aBOEH

- amdmLenbHbIE (ABOSKOBOTHYThIE) MO3BOHKU

Mpumepbl aprymeHTOB rpynnbi b:

- KOXXHO€ OblxaHune

- rynsipHoe gpixaHue (no popmMe Yepena 3amMeTHO, O4EHb LUMPOKMIA U NIOCKUIA, Kak 1y Bcex amcnbuin)

- uKkpa 6e3 NNOTHOW CKOPMYMbl UMK KOXUCTbIX 060no4vek (Mpo3payHas)

- NINYMHKN C NEepUCTbIMU xabpamm (XoTs Obl B UKPUHKaX)

- Xenygouek cepaua 6e3 neperopogok

- cTeranbHbIN Yepen (HeT BUCOYHbLIX OKOH UM T.M. MO CMbICAY)

- TYNOBULLHBIE MOYKM (OTNMYAOTCSI OT Ta30BbIX Y CAaMLIOB HEBOOPYXXEHHbIM [1a30M MO HanM4mio oBLLMX C CEMEHHUKaMM
NPOTOKOB)

- BblAeneHne MOYEBUHbLI (XOTS BO BpeMst JIHHes hopmyrnbl MOYEBUHBI 1 MOYEBOW KUCINOTbI HE 3HanNM, No KOHCUCTEHLMU
MOYM NErko OTNNYUTb)

- 2 3aTbINOYHBIX MbILLErnka

MpuMepbl apryMeHTOB, KOTOpble He 3aCUYMTbIBaNUCh:

- TMcTonorn4yeckue, uuTornorndeckume, reHetn4eckme otTnmnyna

- BHELLHee onnogoTBopeHne (OHO Y YepBSr TOXe BHyTPeHHee)

- rnasa 3aTsiHyTbl KOXel (Y CrienosmMeek Toxe) Unm HaobopoT, Hanuyne Bek (MX HeT)
- OYHKUMOHMPYET TOMbLKO NeBoe nérkoe (y 3Men Takke)

- 6apabaHHol NepenoHKN CHapyXn He BUAHO (Y 3Mel Takke)

Cuctema oLeHKu:
no 1-2 6anna 3a Kaxabli BEPHbIV apryMeHT.
Ecnu aprymeHTbl rpynnbl b ykadaHbl kak A, 6anmnbl He CHWKanucb, ecnm HaobopoT — CHAMAIMUCh.
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