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3AIDAHME 1. Bubepume BCE npasunvtovie omeemoi u3 nasmu npeonoxcernoix. Obeedurme 6ykeol, pacnonoxierHuoie
padom ¢ npasunvHoimu omeemamu. VicnpasneHus He 00NyCKaOmMcs.

1.
KIE€TOK B OpraHu3Me 4Yel0BeKa MOIYT
dopmupoBaTbcsa 0cobbie MEXKXK/IETOYHbIE
KOHTAKThI — CHHAIIChI?

a. YyBCTBUTE/IbHBI HEVPOH M BCTABOYHDBIN
HEVIPOH

b. BcraBounslit HelipoH u IlIBaHHOBCKas
KJIeTKa

C. UyBCTBUTENBHBIN HEMPOH U BOJIOCKOBAsA
KJIETKa BHYTPEHHETO yXa

d. VcrionmHuTeIbHbIN HEVIPpOH "
I7TafKOMBIIIEYHAS KJIeTKA CTE€HKU
KMIIeYHKa

e. VICIOMHWUTENbHBINT HEMPOH M KJIETKA
3nNiepMICca

2. Y CrpaycHuKa  OOBIKHOBEHHOTO
(mamopoTHNKOOOpa3HbIe) 3UTOTa
cogep>xutr B Agpe 80 xpomocom.

CnepgoBarenbHO, Y 3TOr0 BIJa B HOpMe

a. Knertka meniku apxeronus cogep>xur 40
XpOMOCOM

b. Criopa comepxut 80 xpomMocom

c. Anuexnerka copepxut 80 xpomocom

d. KireTka anmkanbHOV MepUCTEMBI KOPHS
Ha cTajuy aHadasbl MUTO3a COMEPKUT
160 xpomocom

€. 3aMbIKaOLas KIeTKA YCThUILA COREPKUT
40 xpoMocoM

3. BumonsmeHeHUAMU TMCThEB Y paCTeHMI
ABIAIOTCA

Ycuxk ropoxa

Komrouka 6apbapuca

Yol 3eMISTHUKY

Ourtoguy aKaumn

Konrouka mmnoBHmnka

e a0 o

Mexpy KaKuMHU U3 NPEACTaBIeHHbIX 4.

YacTunma Bupyca, OKPHITOTO 000/I0YKOIA,

COTEPIKUT

a. benxn

b. JIunmmsl

c. Ilommucaxapuppr

d. Kap6oHoBbIe KMCTOTBI
e. HyxreuHoBbIe KMCTOTBI

5. Bbibepute mnpuMepp, B KOTOPBIX BCe
NOTOMCTBO B HopMe o0magaer TeM Ke
T€HOTUIIOM, YTO ¥ POAUTENbCKIII OPTaHU3M

a. PasMmHOXeHMe mIIeHMIIBI B pe3ynbrare
CaMOOIIbITIEHNA
b. O6pasoBaHme Megy3 B  pe3ybraTe

IIOYKOBAHMA IIOIUIIOB

c. PasMHOXEHME CMOPYKOB
TaIlJIOMHBIX CIIOP

d. PasMHO)XXeHMe nV3eHTepUITHON aMeObI

IIpy  IIOMOLIA

e. PasmMHOXeHMe TrombmaHa IpM  IOMOIIU
JTyKOBUL]
6. U3y4das o0cob6b HeM3BECTHOTO HayKe

BHUJa, y4YeHble OOHApYKW/IM y Hee, MOMMIMO
NpoYero: IMOIOCTh Tella C 3MUTENN30BaAHHON
CTEeHKON,  pasfe/lcHHYI0  IeperopogKamiu,
MHOTOYNC/IEHHbIEe OTKpbIBamOIiyecad B Hee
NMapHble PpEeCHNYHble BOPOHKM C KaHalIaMmu,
KyTHUKYIYy, OPraHbl MY)KCKOM ¥ >KEHCKOM
NO/IOBOJI  CHUCTeMbI, OpIOIIHOV  HEPBHBIN
CTBOI C PAacCHONOXEHHBIMM BJOIb HEro
MHOTOYVICTIEHHBIMI HEPBHBIMI  y3/IaMU,
KPOBEHOCHbIE KaM/IIAPbI. ITOT OPTaHU3M

a. JVImeer mpousBofgHbBIE TpexX 3apOfbILIEBBIX

JINCTKOB
b. Vimeer xopay

c. SBnaerca repmadpomuTom
d. Tlepuomuuecku nmuHseT

e. O6magaer YIEHNUCTHIM TEIOM



SAJAHWE 9. Taiime passepHymuiii oméem Ha 60npoc. Vlcnonv3ytime 07151 omeéema cneyuanvHo omeedeHHoe nose.

Ha npoTskeHnn BCero CBOEro pasBUTHA JIFOAY IBITAMNCH MOYYaTh OPTaHU3MbI C OIIPee/IeHHbIMI CBOICTBaMM,
KOTOpble MOTYT OBITh IO/Ie3HbIMU. IlepeuncnuTe BO3MOXKHbIE METOABI IONYYEHNUsA TAKUX OPraHM3MOB B TpyIIIe
Bakrepuii (HanpuMep, y KuuieqHoy manouky). OnmmmTe, Kakye MperMyllecTBa ¥ OTPAaHNYEHNUA eCTh Y KaX/0ro
npejiokeHHoro Bamu Metona. Kak 4enmoBek MOXeT MCIIONb30BaTh MOTYYeHHbIE OPTaHU3MBbI?

SAIJAHWE 2: [Teped Bamu uzobpaxeHusi pasnuuHvix crmaouti #usHeHHO020 UUuKa
bicu80MHvIX. Paccmompume pucyHku u 8vinonHume 3a0aHus. aop

OrTBerT:

CaMBIM paclpOCTPAHEHHBIM BapMAHTOM IIOTYYEHMs OPraHM3MOB C 3aJaHHBIMU CBOVICTBAMM
SIB/IsIeTCA CeneKys. B cryyae KMIIeYHOI TaJOYKy MOYKHO MCIIONb30BATh CEPUI0 CENIEKTUBHBIX CPefl
C HEXBATKOI KaKOT0-/11M00 BeleCTBa, YTOOBI 0TOOpATh OpraHU3MBbl, CIOCOOHBIE CAMOCTOSITETbHO UX
CUHTE3UPOBATh.

17151 yBe/m4eHs TeHeTMYeCKOro pasHooOpasns 3a c4eT MyTalNii MO>KHO IIOABEPTHYTb OpPraHN3M
BO3MIEMICTBMIO Pa3MNMYHbIX MyTareHoB (Y® wusjaydeHue, XMMMUYeCKMil MyTareHe3) ¥ MajIblle
VICTIO/Ib30BaTh METOJBI CeJIeKIMM I oTOopa O6akTepuit ¢ 3alaHHBIMU CBoJicTBaMu. HemocTatkom
5TVX METOJIOB ABJIAETCSA CIYYaHOCTb B IpOIecce MOMyYeHNa MYyTaluil ¥ IOC/IeAyoleM oToope,
4TO Jle/laeT HU3KOV BEPOATHOCTD MONTyYeHN A OAKTePUil C MICKOMBIMM CBOVICTBAMIA.

C 6ormbireit 3¢hPeKTUBHOCTHIO MOXXHO MCITO/Ib30BAaTh METOMABI U3 00j1acTeil TeHHON MHXXeHepUn
1 OMOTEXHONMOIMN. Bo-TepBbIX, MOXXHO TpaHCPOPMUPOBATh OAKTEPUIO IUIA3MMJOI, HECYIIei
3aKOMPOBAHHBIN O€T0K, KOTOPBIN 6akTepus OymeT mpoxynpoBarh (Hanpumep MHCYIH). OgHaKO
[1/119TOr0 HEOOXOIMMO, YTOOBI IIOC/IeI0OBATENbHOCThTeHa, KOAVIPYIOLIero 6eoK, He cofiep>KamaB CBOEM
COCTaBe MHTPOHOB U €ro KOJJOHOBBIN COCTaB ObUT onTuMM3upoBaH. TpancdopmupoBarb 6akTepnii
MOYKHO He TOJIBKO IUTasMmjamu, Ho un ¢parmentamu nuHeriHoi HK, ogHako addexTnBHOCTD
TaHHOTO MeTofa OyZeT B pasbl HIDKe. BO-BTOPBIX, MOXXHO MCIIOTb30BaTh MEXaHV3MbI KOH'BIOTALINN
17151 TIepeady ONpefie/IeHHbIX T€HOB OT OfHOM 6akTepuu K ipyroii. VI Takum 06pa3oM 3aMMCTBOBATh
CBOJICTBa OaKTepwil M3 NMPUPORHBIX IMOMIYIALNI, KOTOPBIX HE MOTYT OBITh KYJIbTMBUPOBAHBI B
TabopaTOPHBIX yCnoBMAX. [lepeuncienHble CITIOCOOBI ITO3BOAIOT ITOTyYaTh OPTaHM3M C 3a[JaHHBIMM
CBOJICTBAaMM C BBICOKOI 9 deKTNBHOCTBIO. K MX HeocTaTKaM MOYKHO OTHECTY BBICOKYIO CTOMMOCTD
TIPOBOAVIMBIX PaboT.

CIIeKTp MCIIO/Ib30BAHN ITO/TyYeHHBIX OPTaHM3MOB IOCTaTOYHO IIVPOK: OT HAPAOOTKI Ye/TOBEYECKIX
0elKOB B MeUIMHCKMX Le/AX (3aceneHue KUIIEYHUKA IMOJIe3HOV MUKPOQIOpON M MpORyKIus
QHTVOMOTVIKOB) IO MCIIONIb30BaHMs OAKTepUil B Ka4eCTBe CPEeACTBA I OYMCTKM OKpY>Karoliei
Cpefbl OT TSXKEIbIX METAJITIOB, PA3/INYHBIX HePTEIIPOYKTOB, IJIACTHKA.

E.

1. YcTraHOBUTE IPaBUIbHBIN MOPAJOK CTAAMIA )KU3HEHHOTO IIMK/IA, HAYMHaA ¢ Aiina. OTBeT 3anumunuTe B
OTBEIEHHOE MOJIE B BUJIE MOCTENOBATENbHOCTI OYKB.

OTBer: HEFBAB

2. BoiGepuTe Bce mpaBMIbHBIE XapaKTePUCTUKN JAHHOTO )KU3HEHHOTO IIMK/IA:
JKnsHeHHBIIT VKT TPOTEKaeT CO CMEHON CIIOCOO0B Pa3MHOXKEHN A

JKvsHeHHBIIT IVIKIT IPOTEKAET CO CMEHOM Cpefl 00MTaHMsI — BOZHON 1 OPTaHN3MEHHOM
Ha cragum A ocymecTBiseTcs peCHUYHaA TOKOMOLIA B BOJHOM cpefie

B nonocTu tena craguy b HaxXo#ATCsA pasBuBaromyecs SMOPUOHBI CTaguy A

Cragus E MoxeT OBITh BCTpedeHa TONbKO BHYTPY OpPTraHM3Ma X03s1MHa

oo TR

3. Bmmnre B OTBeJeHHOE IOJIe Ha3BaHIIe TNNA, K KOTOPOMY OTHOCUTCA JaHHBIV BUJ:

OtBeT: [Inockue yepsu (=Pabaurodopsr)

4. Brimmnre B OTBENEHHOE€ MTO/I€ HA3BaHME K/IACCA, K KOTOPOMY OTHOCUTCSA HaHHbII?'[ BU:

ODTBet: Cocanbuiyky (TpeMaTOfbl, JUTeHETUYeCKe COCATIBIINKY,
TreHen)

5. Binmure B oTBeleHHOE 0/Te OyKBeHHOe 0003HaYeHNe PICYHKA, HA KOTOPOM IpefcTaBiaeHa ¢pororpadms,
BBINTO/THEHHA s IIPY MIOMOIIY CKAaHVPYIOILETO 7IeKTPOHHOT0 MUKpocKona: |F

OKOHYaHME OTBET?




3ATAHME 3. Paboma c pucynxom. SAJJAHME 8. [laiime passepHymuiii oméem. Vcnonv3yiime 0715 omeema cneyuanvHo omeeoeHHoe nose.

Hepe,u Bamn (bOTOFpa(i)I/II/I TMCTOJIOTNYECKUX ITpENIapaTOB pa3INIHbIX TKaHen OpraHn3ma 4€10BEKa (COOTHOHIeHI/Ie pa3MepoB U_II/IPOKO N3BECTHO, YTO MHOIME OIHOKJIETOYHbIE r[poc're]‘/'[]_u]/[e, Hanpumep, aMe6a, OUTATCA NOyTEM
He coOmofieHo). BrmmmTe HasBaHMA 3TUX TKaHe# B TabMMI[y pAAOM C COOTBETCTBYHOLMMM HoMepamu. (B kavecTse ¢aromuTo3a, noromasn 6aKTepuit, BOFOPOCIN 1 pyrie MofoOHble 00 beKThl. OXHAKO JaHHBI MeXaHN3M OOBIYHO
OTBeTa HEOOXOIMMO yKasaTb He MPOCTO MPUHA/IOKHOCTh K OTHOMY U3 YeTHIPEX TUIIOB TKAHEN, a Ha3BaHIE KOHKPETHOI He obecreunBaeT MX KJIETKM BCEMU HEOOXOAMMbIMU BelecTBamu. Kakme MexaHM3MbI MMOCTYIIEHMSA Pa3TIMIHBIX
Pa3HOBUIHOCTH). BEIIeCTB B KJICTKY, IIOMMMO (ParoLuTosa, cIefyeT OXXIAaTh y npocteimmx? IIpennoxnre kraccuduKamyo TakKux

MEXaHI3MOB, OIINMIINTE UX. Kakne BeIIECTBA IPOHMKAIOT B KJIIETKY 3TVIMU criocobamm’?

Otrger: laK Ha3bIBaeMble NPOCTEJIIINE XXVBOTHbIE — B OCHOBHOM OJHOK/IETOYHBbIE 9YKAapMOTBI, II03TOMY B

oTBeTe TPeOOBaIOCh PACCMOTPETh MEXaHNM3MbI TPAHCIIOPTA BELIECTB B KJIETKY, IPIMYeM He OTPaHN4IMBAsICH)

IIPOCTBIM IIepeyyICIeH)eM, a yKa3aB VX OCHOBHBIE YepPTHI U IIPeyIOKMB Knaccudukanyio. Bor ogna n3 Hanbomee
OYeBVTHBIX K/TacCUUKALMI 9TUX MEXAHVI3MOB.

I. TpancMeMOpaHHBII TPAHCIOPT BEILECTB.

1. ITaccUBHBIN TPAHCIIOPT — IEPEHOC BELeCTB B COOTBETCTBMY C TPAAMEHTOM MX KOHIIeHTpauym (13 o6macTy
BBICOKOJI KOHIJEHTpaLuy B 00/1acTh ¢ Hu3Koit). Ero Mexaumsm — nu¢dysus, He TpebyeT TOIOMHUTEIBHBIX 3aTpPaT|
SHEPTHNL.

1.1. IIpocras puddysns — NOCTyIUIeHNe BellleCTB HEIIOCPEACTBEHHO Yepe3 6ucon mumnuios. OH MpoHNIIaeM
JUIsT MaJICHbKVX HETIO/IAPHBIX MOJIEKYIT (HallpuMep KIC/IOPOZa, a30Ta), /A MaJIeHbKUX ITOJLIPHBIX MOJIEKYI (BOfa,
YIJIEKVICIbIIE Ta3, MOYEBVHA, STAHOJI, VINIEPVH 1 T.IL.).

1.2. O6neryenHass nudQysus — IACCUBHBIN TPAHCHOPT C y4acTVeM CIIELMATbHBIX OeIKOB-IIepPeHOCUYNKOB
VI KaHajioB. JTo Takke AT®-HesaBucumblli mpouecc. TakuM croco60M OCYILIECTBIIAETCS HNEPEHOC MOHOB,
AMJHOKJC/IOT, CaXapoB, IMpyBaTa U T.I. BakHoe oTmmume ot mpoctoit fud¢ysnn — BOSMOXXHOCTb PeryrIaLuy
[Ipollecca; TPAHCIIOPTHBIE 0KV 00ecIeunBaloT U30MpaTeNbHYI0 IPOHNIIAEMOCTb MeMOPaHBbI, IPOIYCKas OfHY

1 [TonepeyHo-10/10CaTasA MbIIIIEYHAS 4 MHOTrOC/IOVHBIN IIJIOCKUI OPOrOBEBaIOLIVIA MOJIEKY/IBI U HE TIPOITYCKast APYTHeE.
] TKaHb (CKe/leTHas1) ] SN TE/INI (STMEPMIC KOXKM) . [Tpu momomuy 6eN1KOB-IIePEHOCYNKOB. VIX MOIeKy/Ibl OOBIYHO MMEIOT ABa KOH(POPMAIVIOHHBIX COCTOSHIIA:
JKupkas coegyHUTeNIbHAA TKAaHDb B OJ[HOM CaJIT CBS3BIBAHNA C IEPEHOCUMBIM BEIlJeCTBOM HAXOAMTCS Ha OJHON CTOPOHE MeMOpPaHBI, B IPYTOM — Hal
2. 5. JKuposas coepnHuTeNnbHASA TKAHD (Oeras) . .
(xpoBb) IIPOTHUBOIIONIOXHOIL. [Tepexon MeXXy AByMsI COCTOSTHUAMYU 0OpaTiM ¥ MOXKET IIPOMCXOANUTD CIYYaliHBIM 0Opa3oM.
XpsileBas COeIMHNTEbHAS TKAHb o  ITpm momomy 6enKoBbIX KaHanoB. CriennanbHble Oeky GopMUpPyIOT B MeMOpaHe HeOobliye IOPbI, Yepes3
3. (TMaTMHOBBIT XPSATI) KOTOpbIe PacTBOPEHHBIE BelllecTBa (Yallle — MOHBI, peXKe — JIpyrye Majble MOJTIEKY/Ibl) MOTyT audPyHaMpPOBaTH.
Ec/y KaHayI OTKPBIT, TO VIOH W/IM {pyTasi MOJIEKY/Ia, 00/Iaialoliast COOTBETCTBYIOLIMM PasMepOM U 3aPsOM, MOXeET|
3AIDAHME 4. Paboma ¢ pucyHxom. NpoiiTy Yepe3 Hero. KaHasibl mepeHOCAT MOJIEKY/IBI ¢ 60JIbIIelT CKOPOCTBIO, HEXKe IIePeHOCUMKIA.
[Tonb3syAch IpefcTaBIeHHBIM 11abJIOHOM, I/I306paSI/ITe AyarpaMMmy LBeTKa Ipymm 0OBIKHOBEHHOIL (Pyrus 2. AKTUBHBIVI TPAaHCIOPT MOXET MATU NIPOTHUB TPafieHTa KOHLEHTpauuy BelecTBa. Ero OCYILIECTBIIAIOT
communis). O603HaubTe MIOOBIE MIATH €€ 3/IeMEHTOB CTpeKaMu ¢ nudpamMy M BHECUTE UX Ha3BaHUA B Ta6m/1uy TOTbKO 0COOBIE IIEPEHOCIMKI, TPC6YIOHH/IC VICTOYHMKA SHepruy (Jamje Bcero — pacuerienns AT® umm Apyrux
PAOM C COOTBETCTBYIOLIVIMY HOMEpPaMUI. MaKpOIPIUYeCKNX COeNMHEHU, MHOTAa — CBeTa). VIX YacTo HaspIBalOT OeKaMMU-HAcOCaMM WM TIOMITaMMU,

[[Inpoxo nsBecTHbl TpaHcopTHble AT®-asbl, Hantpumep, Na+/K+-3aBucuman AT®-asa, KoTopas BXOGUT B COCTaB
T/Ia3MajIeMMBbl VI IIEPEHOCHUT VIOHBI Ka/uA B K/IETKY, & IOHBI HATPUA — U3 KIeTKIL

I1. TpancnopT B MeMOpaHHOIT YIIaKOBKe (IHJOLIUTO3).

1. ®aronuTos - HOIIOLIeHVe KPYIHBIX U 0pOpPM/IEHHBIX (He 00s3aTeNbHO TBeppbIxX) yactuil. Hampumep,
TaKUM ITyTeM ame0a IIPOTeil MOXKeT IMOIJIOIATh KIeTKM OakTepuil, BOZOPOCIeN MM MPOCTENIINX, arperanuy
qacTu geTputa. B pesynbprare 06pasyrorcs ¢parocoMsl — nuieBapuTe/IbHble BAKYOIN.

2. IlvHOLMTO3 — IOITIOLIeHME >XUJKOCTY ¥ PAcTBOPEHHBIX B Hell BelecTB. TakuM 00Opa3oM B KIIETKY)|
MPOCTENIINX MOTYT IIOCTYNATh BaKHbIe MAaKPOMOJIEKY/IBI, TaKye KaK OelKM, IJIMKOIPOTeV/bl, IIO/MVCaXapUAbl 1
np. Mem6pana o6pa3yeT Me/Ibyaiillyie BIITYMBAHI, KOTOPbIE 3AII0THAIOTCS XXMIAKOCTBIO Y OTIIHYPOBBIBAIOTCS B
BUIJIe MEJIKVIX ITy3BIPbKOB — IMHOLMTO3HBIX BaKyoeil (m1HocoMm). VHora mna3maneMMa o6pasyeT O4eHb TOHKIE)
KaHaJIbl, [YICTA/IbHAS 9aCTh KOTOPBIX 00pa3yeT MMHOCOMBI. Pa3Mep MMHOCOM HaMHOTO MeHbIIIe, YeM (parocoM.

Y nH}y30pnit ¥ KTy TUKOHOCLIEB SH/JOLMTO3 OOBIYHO MOXKET IIPOMCXOANUTD TOTIBKO B 0COOBIX 30HAX TIOBEPXHOCTY]
KIeTKU — B 00/IaCTV KJIETOYHOro pra (umroctoma). B aToM cirydyae Heo6Xomumo o6ecnednTb JOCTaBKY YacTUIl K
q [IVITOCTOMY, [/ 4eT'0 MOTY T MICIIOTIb30BAThC s TOKY BOJBI, CO3/IaBaeMble OJieHIeM XTIy TYIKOB VIV peCHIYeK. XMIITHbIE)
. ALIEACTITK [IPOCTeIINe IIPY OXOTe 4acTO JCIIONb3YIOT 3KCTPYCOMBI — OCOObIe OPraHOMABI, BHICTPEINMBAEMOE COZIEP>KIMOE]
KOTOPBIX CIIOCOOCTBYET 00€3BVKMBAHNIO VM IIPYJINIIAHNUIO JOOBIYN.

HekoTopple y4aCTHUKM ONVIMIIMAJbl YKasaly TAKXKe JM MeXaHM3Mbl OOMeHa HOCKUTEISIMM HAaCIe[CTBEHHON

Ocb couBeTnA

1
2
3 JlemecTok
4
5

TeraMHKA nHpopmanyuy - monekynamu JJHK - B Xope monmoBoro mporjecca, pacckasas, HaIllpuMep, O KOHBIOTAIL[Uy Y]
' nHPysopuit. HekoTopble ymoMAHy/IM 1 MeXaHM3MbI 3apakeHus kneTok BupycHsivu JTHK mmn PHK.
[TecTuk (MIIOMOMMCTIIKIA) Bo3MO>XHBI 11 ipyTye paBUIbHbBIE 37IEMEHTBI OTBETA.

OKoHYaHNe OTBETa




3AAHUE 7. Pewuume 3a0auy no zeHemuxe u nosichume xoo ee peuierus. Vicnonv3yiime 01s omeema cneyuanvHo
omaeedeHHoe noe.

dopma XBOCTA Y KUPKA30HOBBIX OPBIKYHYMKOB KOHTPOMUPYETCs: TeHOM T, TOKa/IM30BaHHBIM B X-XPOMOCOME.
Annens T, oTBeYaeT 3a BHITHYTOCTb XBOCTA B IIPABYI0 CTOPOHY, anienb T, — 32 BRITHYTOCTD B /IEBYI0 CTOPOHY,
y TeTepO3UTOT XBOCT MpPsIMOiL. [IpaBOXBOCTYI0 CaMKy CKpEI[MBAIOT C IPSMOXBOCTBIM camioM. Kakoit mon y
JIAHHOTO BHUJIa TOMOTAMeTHBIN, KaKoil — reteporametHsiii? Kakoe pacujennenne mo mony u GpeHOTHUIy Crenyet
OXUJATb B HOTOMCTBE, IIOMTyYEHHOM B 3TOM CKPELIMBAHUM, eCIM AMLEKNeTKM C aatenbio T, umeor 40%-Hymo
JKU3HECIIOCOOHOCTH?

OTBerT:

1. ITo ycmoBysAM 3afady IPsIMOXBOCTBIN CaMel] T0/DKEH OBITh FeTepO3UTOTHBIM 110 TeHy T. 9To 3HauuT, 410
oH nmeeT iBe X-xpomocombl (X" X"?), T.e. My>KCKOJ1 II0J1 TOMOTaMeTeH.

2. COOTBETCTBEHHO, TeTepOTaMeTHBIM 1T0/IOM siBisieTcst skeHcKuit (XY). Vicxops u3 aToro, TeHOTHUII IIPaBo-
XBOCTOM caMKu — X'1Y.

3. Takum 06pas3om, MbI MeeM CKpelljBaHue: QXT 1Y x 4 XTIXT?

4. Ecnu 651 )X113HECTTIOCOOHOCTD BCeX raMeT Obla OAVHAKOBOI, B IOTOMCTBE IIONTY4YMIOCh Obl 4 BapraHTa
ocobeit: XY (mpaBoxBoctbie ¢ ), X™?Y (nesoxsoctrie 9), X' X" (mpaBoxBoctbie 3) u X' X" (&' c npAMBbIM XBO-
CTOM) B PABHOM COOTHOIIEHUN.

5. [Tockonbky siiekneTku ¢ annenpio T, umeroT 40%-HyI0 )KM3HECTIOCOOHOCTD, MOTOMKH, HOTYYMBIINX 3Ty
aJUIeTIb Yepes SIIeKIeTKy (T.e. OT MaTepu) OyAyT MeHee IIPeACTaB/IeHbl 10 CPAaBHEHNIO C APYTUMY IOTOMKaMHA.
[Ipu aTOM OyZieT HabMIOAThCSI COOTHOLIEHIE

6. X"'Y (mpaBoxBoctbie @) : 1 XY (neoxsocthie §) : 0,4 XX (nmpaBoxsoctsie ) : 0,4 X" X" (mpsamoxso-
cThie 3).

7. C 3TuM cooTHOLIEeHNEM yRoOHee paboTaTh, YMHOXXUB KaXK/blil 113 ero WieHoB Ha 10:

10 X™Y (mpaBoxBocthie §) : 10 XY (neBoxBocthie Q) : 4 X" X" (mpaBoxsocthie 3) : 4 X" X" (mpsAMOXBO-

cToIe ().

8. Cnepmato3onsipl ¢ aienpio T, HUKaK He MOB/IUAKOT Ha 9TO COOTHOIIEHNE, TIOCKO/IbKY JJAHHAsL a/I/IeNb 110
YC/IOBVISAIM 3aJja4ql CHVDKAET SKM3HECIIOCOOHOCTD TOTIBKO ANI[eK/IeTOK.
9. ITogsenem uroru. B aT0i1 3a1a4e My>KCKOJ 110/ TOMOTaMeTeH, YKEHCKIII — reTeporaMeTeH. Pacienienne

o oy Gymet 209 : 87 (cokparus Ha 4, nomydaem 59 : 23). Pacujerienne no dpenotuny 6yzer 14 mpaso-
XBOCTBIX : 10 TeBOXBOCTBIX : 4 IPSAMOXBOCTBIX (COKpPATHB Ha 2, HOTy4aeM 7 IPaBOXBOCTBIX : 5 IEBOXBOCTBIX : 2
[IPSIMOXBOCTBIX).

10. 3afaya peleHa.

OKOHYaHMe OTBEeTA

mop

3ADAHMUE 5. Paboma ¢ mexcmonm.
Ha unmepnem-caiime «Peuty 8ce» noseuncs mexcm o Qomocunmese, cooepuausuti nsamv 6u0n02ueckux ouubox.
BuumamenvHo npoumume e2o0, Hail0ume owubKu U 00vsCHUME, 8 UeM OHU 3AKIIOUAIOMCS, 3aN0IHUE c80000HbIE
nons mabnuybl.

Texcm coaepyfca/z wecmv oumubox. MakcumanvHviil 64 8bICMABAICS 3a 00BICHeHUE II00bLX NAMU U3 HUX.

DoTOCHHTE3 — CIOXKHBII OMOXMMUYECKUIT TMPOIlecC Ipeobpa3oBaHUsI SHEPIUM CBeTa B
SHEePIUI0 XMMIYECKMX CBA3ell OPTaHMYeCKUX COeVIHEHNIT. Y HEKOTOPBIX IPOKAPUOT U 3YKApUOT
B pe3y/IbTaTe IPOUCXOAUT CUHTE3 OPTaHNUYECKUX BElleCTB 13 HEOPTaHMYECKUX, YTO COCTABIIAET
CYIIHOCTDb UX aBTOTpo¢HOro nutanus. OCHOBHOM (OTOCMHTETUYECKMII MUTMEHT PacTeHUN —
XTTOpOGIIT — COREpPKUT, KaK ClIefyeT M3 Ha3BaHMs, aTOMBI X/I0pa. Y 9YKapMOT €ro MOJIEKYIbl
JIOKAJIM30BaHbI B CTPOME X/IOPOIUTAcTOB. KBaHT cBeTa, Iomafas Ha MOJIEKYTy XIOpoduiia,
IPUBOZNT ee B BO30YXX/IEHHOE COCTOsIHME, OTPBIB €e 9JIeKTPOHOB obserdaeTcss. OHM MOCTYIIAIOT
B 97IEKTPOH-TPAHCIIOPTHYIO 1ieTb. IlepeHocC 3/1eKTpOHOB 1O Lieny CONPOBOXKAAETCA TPAaHCIIOPTOM
IIPOTOHOB ¥ BBbIJie/IeHNEM OHEpruu, Koropasd pacxopyercsa Ha cuHTe3 AT®. OneKTpoHbI
BoccraHaBmBaT HAJI® (oboramennsie BogoponoM Monekynsl AID - anenosunpndocdara),
KOTOPBIII Jjajiee MICIIONIb3yeTCsl B TEMHOBOII (pase. B cBeToBYyI0 (pasy mpomcxomut 1 pacliierieHue
MOJIEKY/T BOABI C BBICBOOOXK/IEHVEM IIPOTOHOB, 3T€KTPOHOB U MOJIEKY/IIPHOTO KMCIOPOJa.
Takum o6pa3oMm, TOHOPOM IPOTOHOB, HEOOXOMMMBIX [IsI CUHTe3a OPTaHNYECKOTO BellecTBa,
OKa3bIBAIOTCA MOJIEKY/IbI BOZIBI, @ ATOMOB YIJIepOfia — HYK/IeOTH bl BoccTaHOBIeHHoro HAJID.

[Tocnenyromuye mpoljecchl MPOTEKAlOT TONBKO B TeMHOTe (TeMHOBas (asza) um TpeOyioT
IPUCYTCTBUA YITIEKUCIOrO ra3a, BocctanopeHHOro HAJI® n AT®. Ilonnas nocnefoBaTeIbHOCTD
IIpeBpallleHNs JUOKCHUA YITIepofia B OpraHMyYecKe COelMHeH) s Ha3bIBaeTcsA 1ukiIoM KanbBuHa.
AHOKCHUTEHHBI (T.e. 6€CKMCTOPOHBII, He COITPOBOXK/IAIOLINTICST 00pa3oBaHNEeM MOJIEKY/ISIPHOTO
Kucmopopa) GOTOCHHTE3 BCTPeYaeTcsl y HEKOTOPBIX OaKTepuil, a TaK)Ke Y KPaCHBIX BOLOPOCIIEN.

1 Xnopodunn cogepxut aromsl C, O, H, N, Mg, He cogep>kKIT aTOMBI XJI0pa, @ Ha3BaHUe
* | oTpa)KkaerT 3e/IeHyI0 OKPacKy BellecTBa

o) Y $oT0aBTOTPO]HBIX 3yKaprOT XI0pOodU/UT HAXOAUTCSA BO BHYTPEHHUX MeMOpaHax
* | XJIOpOIIaCTOB - TMTAKOUIAX

3 . HAJI® - HukoTMHaAMUaieHMHAHYKIeoTnadocdart, sto He AIID

4 HOHOPOM ATOMOB yI7IepOAa OJid CMHTE3a OPraHNYeCKIX BEHIECTB ABJIACTCA YI‘)ICKI/IC}II)II‘/JI
¢ ras

5. |Peakuun remHOBOIT Ba3b MOTYT IPOTEKATH 1 HA CBETY, OHM HE 3aBUCAT OT CBETA

6 AHOKCcHUTeHHBIT (GOTOCUHTE3 IPOTEKAeT TOMBKO Y HEKOTOPBIX OAKTEPUIl,y 9YKapUOT
* | (kpacHBIX BOIOPOC/IEl) ero He ObIBaeT.




SAJTAHWE 6. Paboma c undopmauueii.
BHUMAamenvHo npouumatime npeosioxenHvle pazmeHmol meKcma U paccMompume pUcyHKuU, samem nepexooume K

BLINOIHEHUIO 3A0AHULL

BAJKHO! B nanHOM 3aaHuy 0603Ha4eHV A TeHOB JaHbI 3aI7TaBHBIMY OYKBaMU 11 KyPCUBOM, a X O€TKOBBIX IPOIYKTOB
— IPAMBIM HIPUPTOM.

®parmenT 1..Y mIalileHTapHBIX ¥ CYMYAThIX MIEKOIIMTAIONIVIX HAOTIOae TCs XpPOMOCOMHasI leTepMuHanus noja. Ilon
onpepensaercsa X n Y xpomocomamu: XX — >KeHCKMit, XY — My>KCKOJ 07 Y IITULL 11071 onIpefieniAroT Z 1 W XpOMOCOMBI:
ZZ — my>ckoit, ZW - >xeHCKuii ToJ1. VI3Haua/IbHOe IIpeIIooXeHye, 4To 06a TUIIa XPOMOCOM Pa3BMBAJIVICh U3 OJHOI
IIapBbl ay TOCOM, OBLIO OIIPOBEPTHYTO, KOT/ja OblTa ITOKa3aHa TOMOJIOTVISI MeXXLy KYPUHOIL Z XpOMOCOMOJL ¥ XPOMOCOMOI
9 denoBeKa. MoOIEKYIAPHBIN MEXaHNM3M IEPBUYHOTO ONpee/IeHNA IMoJIa JTy4dlle BCETO M3y4YeH Ha IpUMepe MBIIIeN
(puc.1). Pa3BuTye roHaji y HuUX IpOMUCXOAUT 110 )KeHCKOMY deHoTnIry 6raropaps skcpeccuy reHoB WNT4 u RSPO1
pacrnonoxeHHbIX B X xpomocome. dddextopHble Oenkyu Wnt4 u R-cnoHuH]l CTUMYIUpPYIOT CUHTe3 [-KaTeHMHa
B TOHAJaX, KOTOPbIII HaIllpaB/lfAeT UX Pa3sBUTHE IO KEHCKOMY TUIIy. Y CaMIJOB MBIIIeNl CUTyalus OT/IMYaeTCA
HaymuueM reHa SRY B Y xpomocome. IIpogyKT sToro rena Sry 3amyckKaeT SKCIIpeccuio ayrocomMHoro reHa SOX9,
IPUCYTCTBYIOLIETO Y BceX MleKonuTaomyx. bemok Sox9 6mokupyer cuHTe3 -KaTeHVHA M CTUMYIUPYeT BEIPaOOTKY
¢dakTOpOoB HOpMUPOBAHNUA MYXKCKIX TOHA, B ToM 4ncie Fgf9. Bemok Sry meiicTByeT KpaTKOBpeMEHHO, HO HY KHBII
ypoBeHb Sox9 mopgmepxuBaercs csspiBaHueM Fgf9 u camoro Sox9 ¢ mpomoropom rena SOX9. Takum o6pasom, B
aMOpuoreHe3e MbIIIell IO II0 YMOMYAHVIO — JKEHCKMUIL, M eCIM He IPOM30IIET CBOEBPEMEHHOIO IEepEeKIIoYeH s
Ha SOX9-NyThb 4Yepe3 Sry, TO HEYKJIIOHHO OyeT HapabaTbhIBaThbCs (B-KaTeHVH, Onokupytommit cuaTe3 Sox9. OpHako, y
OOJBIIVHCTBA TO3BOHOYHBIX “TIepeK/IoyaresieM” CIy>XKUT He Sry, a Dmrtl. IIpopykT rena DMRTI y ntui geiicTByeT
JI0303aBYUCUMO: IBe KOIMU Z y CaMI[OB OIpefe/nsioT OONbLUIYI0 KOHIL[EHTPALMI0 KOHEYHOro Oe/lka B OHAJaX, YTO
HaIpaB/AeT UX [0 MY>KCKOMY Tuiy. Y 4enoBeka reH DMRT1 HaxopuTcs B 9-0J1 Mape XpOMOCOM, IIPY 3TOM TaKXkKe
HeoOXOIMMO 2 KOIIUY TeHa I pa3BUTUA My>Xckoro ¢enoruna. [Ipegnonaraercs, 4yto u Sry, 1 Dmrtl Bo3peiicTByIOT
Ha IpoMoTop reHa SOX9.

Pucynox 3. CpasHeHue Xpomocom Kypuupl U
ymKOHOCa

PuC)lHOK 2. 360]1101414}1 NonoBvLX XPOMOCOM MIEKONUMAOUUX

Brioepnre BCE npaBuibHbIe OTBEThI M3 YeThIpeX NpeqToxXeHHbIX. OOBegnuTe OYKBbI, pacIONOKEHHBIE PALOM C
11paBy/IbHPIMY OTBETaMM. VIcipaB/ieHns He JOIIyCKalTCA.

PucyHoxk 1. Pecynauus gpopmuposanus
107108011 CUCTEMbL MbIUAU

®parment 2. Cpeiyt MIEKONNUTAOIIMX M IITULL IIPMMeYaTe/IbHON ABIAETCA IPYIIA ANIeKTafyIX MIeKOIUTAINX —
OnHonpoxonHble. B onpenenenny 1mona y 91oit rpymniisl y9acTByroT 5 map monosbix xpomocom: X X X X X X X X X X

- camku, X Y XY, XY X Y XY, — camupl. Takoit psj momyyuscss B pesynbprare MOCI€NOBATENIbHBIX TPAHCIOKALMI
YYaCTKOB M3HA4Ya/IbHbIX IIOJIOBBIX XPOMOCOM B ayTOCOMBI. IIpenKoBbIil KOHEL| 3TOM LEeNOYKM MOXKHO OIpPENeNnThb 13
TOMOJIOTMY CIIapeHHBIX X M Y XpOMOCOM: 4eM IT03Ke IIPOM3OIIIa TPAHC/IOKAIVA II0JIOBOTO y4acTKa, TeM Oosble
romonorus Mexxiy X u Y u menbite ferpaganus Y. Tak, X, m' Y, OYTYU MAEHTUYHDI 110 TIPOTSDKEHHBIM IICEBI0AY TOCOMHBIM
yJacTKaMm, a Y, pefyliMupoBaHa 1o KOPOTKOTo pparmMeHTa rerepoxpomaruHa. len SOX3, n3 KOTOPOT0 3BOMTIOLMOHMPOBATT
reH SRY, KapTupyeTca y yTKOHOCA B 6-0J1 ayTOCOME, YTO MICK/IIOYaeT MEXAHM3M OINpeJie/IeHNs TOHa/J], XapaKTepHbIi
IUIA BCEX OCTAJbHBIX MJICKONMUTAMMX. [laHHBIE O (GVJIOreHMM MJIEKONUTANIVX JATHPYIOT OTAEIeHVe TPYIIIbI
ORHOIIPOXOHBIX BpeMeHeM IIPYMEePHO 166 MIJUIIOHOB JIeT Ha3aj, (M/IH), a AUBEpreHI[II0 CyMYaThIX VI IVIAIleHTapPHBIX —
144 mnH (puc.2). Vicxops 13 9TOro MO>KHO CKa3aTh, YTO ITOJIOBbIE XPOMOCOMBI CYMYATBIX 1 M/IEKOIUTAOIVX BOSHIK/IN
Mexy 166 u 144 miH. Kak Hu ctpanHo, X, XpOMOCOMA MMeEET MPOTSHKEHHbIE YIACTKI TOMOJIOTUY € Z XPOMOCOMOI
ntuy (puc. 3), B oM yucie u red DMRTI. OpHako y cam1ioB yTkoHoca konuit DMRT1 B jBa pasa MeHbIIIe, YeM Y
caMoK. Xots 6emok Dmrtl He ABnsgerca permaromuM (GakTOPOM IIpK OIpefe/eHNnH MoTa YTKOHOCA, BKHO TO, 4TO
red DMRT]1 HaxoguTCs Ha NPEJKOBOM KOHIIE IIETIOYKM ITOJIOBBIX XPOMOCOM. JTO MOAAEPKMUBAET UJIEI0 O TOM, YTO
VICXOIHOIL JUIA NITUIL X OXHOIPOXOAHBIX ObUta Z/W cuctema. Bo3aMo)kHO, 4TO MIMeHHO 6arofaps TpaHCIOKAIVIAM
ponb Dmrtl B monoBpix xpomocoMax OfHONPOXOAHBIX CHM3NUIACh. JIo CMX IOp He M3BECTHO TOYHOIO MEXaHM3Ma
onpepenenus nona y OfHONPOXOHBIX.

1. ITIpounTaiite pparment 1 u paccMmoTpuTe pucyHOK 1. BoiGepuTe Bce IpaBUIbHBIE YTBEPKIECHIA.
benku Sox9 1 B-kaTeHNH ABIAIOTCA AaHTATOHNMCTAMM IIPY OIpefie/IeHNI TI0/I0BOI CUCTEMBI

Sry mraneHTapHBIX MIEKOIMTAOIMX 1 Dmrtl nTuIy BHINOMHAIOT aHA/IOTMYHbIE (PYHKINN

Y nmaneHTapHbBIX MY>KCKOJ OPTaHM3M MOXKET PasBUTbCA Jake Ipu fenenyy rena SRY

Sry meiicTByeT KpaTKOBpEMEHHO, ¥ HY>KEH JI/I1 CBO€BpEMEHHOI akTUBauyy reHa SOX9

o o

2. IIpounTaiite pparmeHt 2, paccMoTpuTe pucyHKN 2 1 3. BoiGepure Bce mpaBIIbHBIE YTBEPKACHNA.
OBOMIOLMA IOJIOBBIX XPOMOCOM Y OTHOIIPOXOJHBIX IIJIA OT IIATOMN Maphl K IEPBOI

CaM11pl ¥ CaMKJ YTKOHOCA OT/IMYAIOTCA 10 YncIy Kormii reHa SOX3 B reHoTHIIE

I'en SRY y CyMyaTbIX NOABWU/ICA NIO3HEE, YeM 144 MIH

Dmrtl y caMI[0B YTKOHOCA HaKaIUIMBAeTCs B OOJIBIINX KOIMYECTBAX, YeM Y CAaMOK, 110 aHAJIOTUM C IITUL[AMI

a0 o

3. OcHoBpIBasAch Ha MHGpOpMamUM U3 TEKCTOBBIX (PpParMeHTOB, a TaKKe PUCYHKOB 1 m 2, BpIGepure
IPaBIUIbHbIE CXeMBI ONpefielIeHN s MO/ CPeAY Pa3HBIX I'PYIIN KMBOTHBIX.
a. Y IUIalleHTapHBIX B IPUCYTCTBUN STy aKTUBUPYeTCs sKcrpeccys reHa SOX9, 4To IpUBOANT K CHHTe3y S0X9 1
MHTMOVMPOBAHMIO CYHTe3a B-KaTeHNHA > Pa3BUTHeE 10 MYXXCKOMY TUITY
b. V ogHompoxonubix 6emok Sox3 Bcerga crenuduyecky akTUBMUpyeT IpoMoTop reHa SOX9 - paspurue Io
MY>KCKOMY TUITY
c. Y mrun B mpucytcTBun Dmrtl akTuBupyetcsa axcmpeccus reHa SOX9, 4To mpMBOAUT K CHHTe3y Sox9 n
MHTUOVMPOBAHMIO CYHTe3a B-KaTeHNHA > Pa3BUTHeE 10 MYXXCKOMY TUITY
d. Y cymuareix B orcyTcTBun Sry mop geiictueM Wnt4 u R-cmonpuHal HakammmBaeTcs [B-KaTeHUH, KOTOPBIN
uHrnobMpyet sxcpeccuio SOX9 > pa3puTne 1o XeHCKOMY TUITY

4. Bp16epure BO3MOKHBIE BAPMAHTHI COOTHOIIEHNSI TEHOTHIIOB U (PEHOTHUIIOB Y YeTTOBEKa.
a. JKenmuna c renorunom XY u genenmeii mo reny SRY
b. JKenmmna c renotnnom XX u TpaHcioKkamueit rera SRY B ayTocomy
c. Myxunna c renotunom XY u genenuerii no reny DMRTI
d. JKenmuHa c renorunom XX u genenueit no reny RSPOI
5. Bpi6epute mnpaBUIbHBIE YTBEP)KEHNMSA, OTHOCUTEIBHO JBOTIOINMN IOTOBBIX XPOMOCOM Cpeau

MIEKONMTAIOMMX M MTHII.
a. ITonoBble XpOMOCOMBI ITALIEHTAPHBIX IPOM3OLIIN U3 ayTOCOM ¢ reHoM SOX3
b. Ten SRY mosABisAeTCA B 3BOMIIOLIUN €IMHOXK b
c. Bca memovka moymoBRIX XpOMOCOM YTKOHOCA IIPOM3OIIIA U3 Mapbhl XpPOMOCOM, COfiepsKalllell MPOTSKEHHbIE
TOMOJIOTMYHbBIE YYACTKM C Z XPOMOCOMOJI IITHI]
d. Tlocme mosiBmenns rena SRY y IIaljeHTapHBIX MIEKONMTAIONINX, B X TeHOMe He ocTaéTcs reHa SOX3
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3AIDAHME 1. Buibepume BCE npasunvroie omseemul u3 namu npeonoxernoix. Obsedume 6ykevl, pacnonoxeHHole
pAdom ¢ npasunvHoimu omeemamu. VicnpasneHus He 00NyCKaOmMcs.

1. Yactuma Bupyca 6e3 000m09KM
COEeP>KUT

a. benkn

b. JIunuubr

c. Ilommcaxapuppr

d. Kap6oHoBBIE KMCTOTBI

e. HyxieuHoBble KUCTOTHI

2. B ¢opmMupoBaHumM mNI0KOB IIOMIMO

COOCTBEHHO 3aBsA3M TaKKe MOXKeT
NPVHIMATh y4acTHe

a. Kopenp

b. JIucr

c. IIBeTomoxke

d. Yamenncruk

e. Jlemecrok

3. HN3yyaa  aHaTOMMI0  HEKOTOPOro
JKMBOTHOTO, CTYIEHTBI  OOHApY>KWiIn
Yy Hero, IOMHUMO IIPOYero, CKBO3HON

KUIIEYHNK, HECKOIbKO HEpPBHBIX Y3/I0OB,
JKaOpbI, cepplle, 3anerawiiee B MOIOCTH
NepuKapAa, U KPOBEHOCHbBIE COCY/bI, ITApy
OPTaHOB BbIJe/IEHNs, COOOIAIOLINXCA C
IePUKAPHOM. ITOT OPraHN3M
a. Vimeer IIPOV3BOJHbIE
3apOJIbILIEBbIX TUCTKOB

b. O6namaer BTOPUYHON MOIOCTHIO Tea
VI ee TIPOU3BOAHBIMU

c. Cocrout mu3 MHOXeECTBAa YJIEHUKOB
(cermeHTOB)

d. Cnoocoben nerarhb

e. O0Omamaetr paguanbHON CUMMeTpUEN
Tena

Tpex

4. BpiOepure npuMepsl, B KOTOPBIX BcCe
IIOTOMCTBO B HOpMe o0nagaer TeM Ke
TeHOTUIIOM, YTO ¥ POAUTENbCKUI OPraHU3M

a. PasmHOXeHme (¢acomm B pesynbrare
ronagaHms IIPOV3BENEHHO
TBIYMHKAMJ, Ha PBIIbIle IEeCTUKA TOTO e
IIBeTKa

b. PasMHOXeHMe 3eM/IAHMKM P ITOMOILK

ycoB

c. IloukoBaHme rugpbl

d. PasmHO)XeHme 6emoro rpuba mpy IOMOI
TaryIoONJHbIX CIIOP

e. PasMHOXXeHUe 3BIJIEHBI 3€JIEHO

ITbIJIBII bI,

5. Kakme d¢akToppl MOIyT BBI3BIBATh
yBelInm4eHne YaCTOThI cepaevYHbIX
COKpaleHmnin?

a. PacTsaxeHne cTeHKM aOpThI

b. PacTsxeHne cTeHKM BepXHell I0/I0J BEHBI

¢. VIMImynbeel, puxopsye Io Omy>X/aoiemMy
HEpBY

d. YBenuyeHme KOHIIEHTPAUWM YITIEKUCIIOTO

rasa B KpOBIU

e. [lepexop ot 60pCcTBOBAHMUSA KO CHY

6. Y daconmu 0OGBIKHOBEHHOII ANMIIEKTETKA
cogepkur B Agpe 11 xpomocom.
CnepgoBartenbHO, y 3TOr0 BIja B HOpMe

a. KieTka nmmcToBON MapeHXVMBI COREP>KUT
22 XpOMOCOMBI

b. Krnerka-aHTumoma 3apombIIeBOro MeIka
COMIEP>KUT 22 XpOMOCOMBI

c. BereraruBHasd KjeTKa IbIIbIIEBOTO 3€pHA
copmepxut 11 xpomocom

d. Knerkasapoppiuia cogepxut 11 xpomocom
e. Knerka Ha crapgmm anadaspl mepBoro
IIeJIEHNAI MEN03a COTEPKUT 22 XPOMOCOMBI



SAJAHME 9. [laiime passepHymolii omeéem Ha 80npoc. Vlcnonv3ytime 075 omeema cneyuanvHo omeedeHHoe noJe.

Ha npotskeHnn Bcero cBOero pasBUTHA IIOAY IBITa/INCh IOTy4YaTh OPTaHM3MBbI C OIIpe/le/IEHHbIMI CBOVICTBAM,
KOTOpble MOTYT OBITh IOIe3HbIMU. [lepeuncinuTe BO3MOXKHBIE METOABI MONTYyYeH)sI TaKUX OPTaHM3MOB B TPYIIIe
bBakrepuit (Hanmpumep, y KuieqHoy nmanouky). OnummTe, Kakye MpeyMyLiecTBa ¥ OTPAaHNYEHMSI eCTh ¥ KaX/[0ro
npenoxeHHoro Bamu Meroga. Kak 4esoBeK MOXKET MCIIO/Ib30BATh IIOTy4€HHbIE OPTaHU3MBbI?

OTBeT:

CaMbIM paclipOoCTpaHEHHbIM BapMAaHTOM IIOJYYE€HUA OPraHM3MOB C 3aJaHHBIMN CBOJICTBaAMMU
ABJIACTCA CEJTICKII AL B cily4dae KUIIIeYHOM ITa/I0YKM MO>KHO MCIIO/Ib30BaTh CEPUIO CEJIEKTUBHBIX CpeN
C HEXBATKOW KaKOro-1mbo BCIIIECTBAa, YTOOBI OTO6paTb OpraHN3Mbl, CIIOCOOHBIE CAMOCTOSITETHHO
X CMHTE3POBATh.

1151 yBenueHN s TeHeTMYeCKOTO pa3HOO0pasus 3a CUeT MyTalNii MOXXHO MOABEPTHYTb OPTaHU3M
BO3IEICTBUIO Pa3IM4YHBIX MyTareHoB (Y@ wusmaydeHme, XMMMYECKMII MyTareHe3) U Jablie
ICTIO/Ib30BATh METOMBbI CeNIeKINM [y 0TOopa GaKTepumit ¢ 3ajaHHBIMU cBolicTBaMu. HemocTaTkoM
STVX METOMOB ABJIAETCS CIYYANTHOCTD B IIpoliecce TOMyYeHNsI MYTaluil U IOC/IeyoleM oToope,
YTO Jle/laeT HU3KOI BEPOATHOCTD IONTyYeHNsA OaKTepuil C MICKOMBIMM CBOVICTBaMIA.

C 6ombiieit 9 PeKTUBHOCTHIO MOXKHO MCIIONIb30BATh METOJBI U3 00/IacTell TEHHON MH>KEeHEPUU
1 O6moTtexHonmornu. Bo-mepBBIX, MOXKHO TpaHCcHOpMUPOBATh OAKTepMIo IUIa3MUON, HeCyIen
3aKOIVPOBAHHBIN 0€/I0K, KOTOPBIV 6akTepys OymeT NpoAyLMpoBaTh (HanpuMep MHCYIuH). OfHaKo
U1 9TOr0 HEeoOXOIMMO, YTOOBI IIOC/IEOBAaTEIbHOCTD I'eHa, KOAMPYoIlero 6enok, He comepykaa)
B CBOEM COCTaBe MHTPOHOB M €ro KOJOHOBBIN COCTaB ObUI ONTUMU3NPOBaH. TpaHchopMupoBaTh
OakTepuil MOXXKHO He TONbKO IUtasmupamy, Ho u ¢parmentamm nmueitHonn JHK, opgxako
5bPeKTUBHOCTh [aHHOrO MeToma OyzeT B pasbl HIDKE. BO-BTOPBIX, MOXHO MCIIOJIb30BAaTh
MeXaHM3Mbl KOH'BIOTALMM JIJI Mepefiaull OIpefie/IeHHbIX T€HOB OT OFHON OakTepuu K gpyroii. V]
TaK/M O0pa3oM 3alMCTBOBATb CBOWCTBAa OaKTepuil M3 NPUPOSHBIX HOIMY/IALMNIA, KOTOPBIX HE
MOTYT OBITh KYJIbTMBUPOBAHBI B Ta0OPAaTOPHBIX YCIOBMAX. [lepedncieHHbIe ClIOCOObI TIO3BOIAIOT,
[OTy4aTh OPraHM3M C 3aJJaHHBIMIJ CBOVICTBAMU C BBICOKOIT addekTnBHOCTBIO. K 1X HegocTaTkam
MOYKHO OTHECTY BBICOKYIO CTOMMOCTD IIPOBOJIMMBIX PaboT.

CrHeKTp MCIIO/Tb30BaHA [TOTYYeHHBIX OPTaHM3MOB JOCTaTOYHO IIVIPOK: OT HAPAO OTKM YeTTOBEYECKIX]
0e/KOB B MEAUIIMHCKMX IIeAX (3aceneHyue KMIIeYHMKA IOTIe3HON MMKPOQIOPON M IMPORYKIM
QHTVOMOTVKOB) JIO MCIIOJIb30BaHMs OaKTepuil B KauyecTBe CPefCTBa ISl OYMCTKM OKPY KaloIei
Cpefbl OT TSKEJIBIX METAJIIOB, PAa3/IMYHBIX HEPTEIIPOAYKTOB, IIaCTHKA.

OKoHYaHMe OTBETA

SADAHMUE 2: Ileped Bamu uzobpaxceHuss pasnuuHvix crnaouti #u3HeHH020 YUK
DICU60MHBIX. Paccmompume pucyHku u 6binonHume 3a0aHus.

HINOP

OTBEOCHHOC I10JI€ B BUIEC ITOCAECHOBATCIbHOCTHU 6yKB.

Dreet: [IBI'EBA

2. BeiGepuTe Bce mpaBIIbHBIE XapaKTePUCTUKN JAHHOTO BH/Ia )KNBOTHBIX:
JKvsHeHHBIIT IVIKT IPOTEKAET CO CMEHOM CIOCOO0B PasMHOXKEHM

Ha cTagum A ocyujecTBisieTcss peCHMYHAA TOKOMOLIA B BOJHOM cpefie
Cragus [1 ocymecTsisieT 6ecrionoe pasMHOKEHEe

Cragusa b cmocobHa K MUTaHNUIO IVIAHKTOHOM

3IT0 CBOOOHOXKMBYIIMIT OPTaHU3M

o0 o

(UTBET: KiieyHOII0/10CTHBIE (Kunpapun,
Crpekaroliue)

Ot1Ber: Cundonpnsie  (Cuudoson, CunmdonnHbre)
MeTTy3bl)

IPOCBEYNBAIOIIET0 CBETOBOT0 MUKPOCKoma: (A B

3. Bimmire B OTBeJeHHOE 0/Ie Ha3BaHNe THUIIA, K KOTOPOMY OTHOCHTCS JAHHBIN BUJ:

7. Biniinite B OTBE€JE€HHOC I10/I€ HA3BaHNE K/IACCA, K KOTOPOMY OTHOCUTCSA nam{mﬁ BU:

1. YcTaHOBUTE IPaBUIBHBIN MOPANOK CTAI, HAYNHAA C MOTOBO3penoi ocobu. OTBeT 3annummre B

5. Bnuninte B OTBEIeHHOE 1I0/Ie OyKBEHHOE 0003HaueHne poTorpaduii, BHINIOTHEHHBIX IIPY IIOMOIIN




3AIIAHUE 3. Paoma ¢ pucyHikom. SAJJAHME 8. [laiime passepHymuiii oméem. Vcnonv3yiime 0715 omeema cneyuanvHo omeeoeHHoe nose.

Ha pucyHke nipeicTaBIeHbl CTPYKTYPHO-DYHKIMOHAIbHbIE 37IeMEHTbI Pa3/MYHBIX OPTaHOB Yel0OBeKa (COOTHOIIEHNE Pa3MepPOB Illupoko M3BECTHO, YTO MHOIUE O[HOKICTOYHbIE NPOCTEININE, HANPUMeEp, aMe0a, MUTAITCA ITyTeM

He co0IofieHo). Brinimyite Ha3BaHWs OpPraHOB, COIEPIKAIINX ITH 7IEMEHTDI, B TAOMNITY PALOM C COOTBETCTBYIOLIMMI HOMEPAMIL. (harouyTo3a, MOrOMasA 6aKTEPMIt, BOTOPOC/N U APYTUe HOKOOHbIE 06bekThl. OIHAKO NAHHDI MEXaHU3M 0OBIYHO
He ofecIieyrBaeT UX KIETKM BCeMM HeOoOXOAMMBIMM BeljecTBaMy. Kakyme MeXaHM3MbI HMOCTYIIEHNs BeleCTB

(He TONMBKO NMTATeNbHBIX), MOMUMO (PAaroLMTO3a, B KJIETKY CIefyeT OXWAaTh y mpocreitmumx? IIpemnoxure
KTaccuUKALMIO TAKVX MEXaHI3MOB, onyunTe ux. Kakie BeljecTBa IpOHMKAIOT B KJIETKY STUMMU CIIOCOOaMm?

OTBeT: Tak Ha3bIBaeMble NPOCTEIINE XXVBOTHbIE — B OCHOBHOM OJHOK/IETOYHBIE 9YKAapMOTBHI, II03TOMY B
1 [Touka oTBeTe TPeOOBaIOCh pACCMOTPETh MEXaHNM3MbI TPAHCIIOPTA BELIECTB B KJIETKY, IPMYeM He OTPaHNYIMBAsICH)
) MIPOCTBIM IIepeyVICIeH)eM, a yKa3aB VX OCHOBHBIE YepPTHI U IPeIOKMB Kraccudukanyio. Bor ogHa n3 Hanbonee
OYeBUIHBIX K/IaCCU(UKALUI 9TUX MEXaHV3MOB.
Tonkuit KxuieyHnK I. TpancMeMOpaHHBIIT TPAHCIIOPT BELIECTB.

1. ITaccUBHBIN TPAHCIIOPT — IIEPEHOC BELeCTB B COOTBETCTBUY C TPAAMEHTOM MX KOHIeHTpauym (13 o6macTy
BBICOKOJI KOHI[eHTpaIuy B 0671acThb ¢ Hu3Koi). Ero Mmexanusm — nuddysus, He TpeOyeT HOMOMHUTENBHBIX 3aTpaT

. Imas SHEPTUNL.

1.1. IIpocras puddysns — NOCTYIUIeHNe BellleCTB HEIIOCPEACTBEHHO Yepe3 O6ucon mmmuioB. OH MpoHNIIaeM
4 AMaHUK UL MaJIeHbKVX HEIIO/IAPHBIX MOJIEKYIT (HallpuMep KIC/IOPOJa, a30Ta), /A MaJIeHbKUX ITOJLPHBIX MOJIEKYI (BOfa,

YIJIEKMCTIBIIE Ta3, MOYEBIHA, STAHOI, IIULEPUH U T.IL.).

1.2. O6neruenHass mudQysusa — IACCUBHBIN TPAHCHOPT C Y4YacTVeM CIIEMATbHBIX OeIKOB-IIepPeHOCUNKOB
JIérKoe v KaHamoB. J1o Takke AT®-He3aBUCHMBIL Iponecc. TakuM CIOCOOOM OCYIIECTBISETCS] HEePEHOC JOHOB,
AMIHOKIIC/IOT, CaxapoB, IMpyBara u T.I. BakHoe oTmmume oT mpoctoit anddys3nn — BO3SMOXXHOCTb Perymsiium
[Ipollecca; TPAaHCIIOPTHBIE 0KV 00ecreunBaloT U30MpaTebHYI0 IPOHNIIAEMOCTh MeMOPAHBI, IIPOITYCKas OfHY
MOJIEKY/IBI 1 He IIPOIYCKast APyTHe.

o  Ilpu momouiu 6€1KOB-IIEPEHOCYNKOB. VIX MOIEKY/IbI OOBIYHO MIMEIOT 1BAa KOH(POPMAIMOHHBIX COCTOSHI:
B OJJHOM CaIT CBSI3BIBAHNS C IIEPEHOCUMBIM BeIleCTBOM HAXO[VTCS Ha OFHOI CTOPOHE MeMOpPaHBI, B PYTOM — Ha|
[IPOTMBOIOIOXKHOIL. Ilepexos My ABYMsI COCTOSIHUAMU OOPATUM 1 MOXKET IIPOVMCXOUTD CITyYatHBIM 06pa3oM,

3AITAHMUE 4. Pa6oma c pucynkom. o  ITpm momomy 6enKoBbIX KaHanoB. CrienanbHble Oeky GopMuUpyIoT B MeMOpaHe HeOo/Iblye IOPbI, Yepes3
[Tonp3ysich NpencTaBIeHHBIM LIA0OHOM, M300pasuTe AmarpaMmy IBeTka Pospl cobaubeit (Rosa canina). KOTOpbIE PaCTBOPEHHbIE BelecTBa (Yallle — MOHBL, PeXe — APyrye Majble MOEKY/bl) MOTyT AndyHiMpoBars.

O603HaubTe MOObIEe IATH €€ INIEMEHTOB CTpeNKaMy C HudpaMy U BHECUMTe MX HA3BaHUA B TaOMUIy PSOM C Ec/vt KaHa/T OTKPBIT, TO MOH J/IU APYTasi MOJIEKY/Ia, 00/1afjafoliasi COOTBETCTBYIOLM PAasMEPOM 1 3aPAZIOM, MOXKET,

COOTBETCTBYIOLIMMY HOMEPaMI. poiiTy Yepe3 Hero. KaHasbl IepeHOCAT MOIEKYIIBI ¢ 60/IbLIel CKOPOCTBIO, HEXKe/IV ePeHOCUMKIA.

2. AKTUBHBIVI TPAaHCHOPT MOXET MATU NPOTUB TPaieHTa KOHLEHTpAaUMM BelecTBa. Ero ocyuecTsisamoT
TOJIKO 0COOBIe TIEPEHOCUMKI, TpeOyolye ICTOYHMKA SHepryy (Jamie Bcero — paciiervienusa AT® wm apyrux
MaKpOSPIMYECKMX COeNVHEHMII, MHOTAA — cBeTa). JIX 4acTo Has3bIBalOT OeKaMM-HacOCaMM VUM IIOMIIaMIA.
[[Inpoxo nsBecTHbl TpaHcopTHble AT®-aspl, Hanmpumep, Na+/K+-3aBucuman ATd-asza, KoTopas BXOJUT B COCTaB
[17Ta3MaJIEMMBbI ¥ TIEPEHOCUT MOHBI Ka/IMA B KJIETKY, a IOHBI HATPUA — U3 KJIETKMU.

I1. Tpancopt B MeMOpaHHOII yIIaKOBKe (9H/JOLIUTO3).

1. ®aronuTos - HOI/IOLIEHVE KPYIHBIX U 0pOpPM/ICHHBIX (He 00sA3aTeNbHO TBepAbIX) yactui. Hampumep,
TaKuM IIyTeM ameba MpOTeil MOXKET IOIJIOMIATh KAeTKM OaKTepuil, BOJOPOCIeN WM HMPOCTENIINX, arperarun
qacTu geTputa. B pesynbrare o6pasyrorcs ¢parocoMsl — nuieBapuTe/IbHble BAKYOIN.

2. IlvHOLMTO3 - TOITIOIIeHME >XMJKOCTY ¥ PAcTBOPEHHBIX B Hell BelecTB. TakuM 00Opa3oM B KIIETKY|
MIPOCTEIINX MOTYT ITOCTYNAaTh BaKHbIe MaKPOMOJIEKY/IbI, TaKye KaK Oe/lIKM, IJIMKOIPOTeV/bl, IIO/MVCAXapUAbl 1
np. Mem6Opana o6pa3yeT MeIbyaiillyie BIITYMBAHIA, KOTOPbIE 3aII0THAIOTCS XXMIKOCTBIO Y OTIIHYPOBBIBAIOTCA B
BUIJIe MEJIKVIX ITy3BIPbKOB — IMHOLMTO3HBIX BaKyoseil (m1HocoMm). VHora mra3manreMMa o6pasyeT O4eHb TOHKIE)
KaHaJIbl, [YICTA/IbHAS 9aCTh KOTOPBIX 00pa3yeT MMHOCOMBI. PasMep MMHOCOM HaMHOTO MeHbIIIe, YeM (arocoM.

Y nH}y30pnit ¥ KTy TUKOHOCLIEB SH/JOLMTO3 OOBIYHO MOXKET IIPOVMCXOANUTD TOTIBKO B 0COOBIX 30HAX IOBEPXHOCTY]

YaienmmcTuk

. K/IeTKM — B 00/1aCTM KJIETOYHOTO pra (IMTOoCcTOMa). B 3TOM Ciydae Heo6X0auMO 00ecrnednTh JOCTaBKY YacTUI] K
TlemecToK [IITOCTOMY, [/I51 4€TO MOTY T MCIIO/Ib30BAThCSI TOKM BOJIBI, CO3/jaBaeMble OMeHMEeM KTV TUKOB VTN peCHIYeK. XUIITHbIe
. [IPOCTEIINE TIPU OXOTE YACTO MCIIOMB3YIT 3KCTPYCOMBI — OCOObIE OPraHOM/IbI, BBICTPEIMBAEMOE COMIEPIKIMOE]

KOTOPBIX CIIOCOOCTBYET 00€3BVDKMBAHNIO VM IIPYJINIIAHNUIO OOBIYNL.
HekoTopble y4acTHMKM OMMMIMAZbl YKasaay TaKXKe )M MeXaHM3Mbl OOMeHa HOCUTE/LSIMM HACTIeCTBEHHON

1
2
3. |Torumnka
4
5

[TecTux nHpopmanyuy - monekynamu J[JHK - B Xope monmoBoro mporecca, pacckasas, HaIllpuMep, O KOHBIOTAL[Uy Y]
L4 o
nHPy3opuit. HekoTopble ymoMAHy/IM ¥ MeXaHM3MbI 3apakeHus kneTok BupycHeivu JHK mmn PHK.
. [IpuiBeTHBIN TUCT Bo3MO>XHBI 11 pyTye IpaBU/IbHbBIE 37IEMEHTBI OTBETA.

OKoHYaHME OTBeTa




SAJAHUE 7. Pewuume 3a0a4y no eeHemuxe u nosicHume xoo ee pewieHus. Vicnonv3yiime 01 omeema cneyuanvHo
omeedeHHoe noe.

Xapakrep cBucTa y 6€33yObIX KPYITIOPOTOB KOHTPONMPYETCA I'€HOM R, JIOKa/IM30BaHHBIM B X-XpOMOCOME.
Annenp R, 0OTBeYaeT 3a CBUCT C IVIABHBIM ITOBBIIIEHNEM TOHA, a/I/IEb R — 3a CBUCT C I/IABHBIM MOHVKEHIEM TOHA,
y T€TEPO3UTOT CBUCT OfIHOTOHHDIA. I[OHIKAIOIIYI0 TOH CaMKy CKPEIMBAKT C OJTHOTOHHO CBUCTALMM CAMIIOM.
Kakoii nos1 y gaHHOTO Byfla TOMOTaMeTHbIN, KaKoJl — reTeporaMeTHbIN? Kakoe pacienieHue 1o 1oy u XxapakTepy
CBUCTA CIEMYET OXKU/IATH B IOTOMCTBE, [TOTyYEHHOM B 9TOM CKPELIMBAHUY, €C/IM CIIEPMATO30UIbI C a/IIENbI0 R
uMeIoT 10%-HY0 >KM3HECIIOCOOHOCTH?
Orser:

1.  Ilo ycroBuAM 3amaqy OGHOTOHHO CBUCTSIINIL CaMel] JO/DKeH ObITh reTepO3UTOTHBIM 110
reHy R. 9TO 3HaYUT, 4YTO OH MMeeT fiBe X-XpoMocoMbl (X*X*?), T.e. My>XCKOJI ITOJ1 TOMOTaMeTeH.
2. COOTBETCTBEHHO, reTepOraMeTHBIM MOJIOM sIBsieTCsI yKeHckuit (XY). Vlcxopst 13 3Toro, reHoTUII
[TOHVDKAIOLE TOH caMKu — X*Y.
3. Takum 06pasom, Mbl uMeeM ckpemyBanne: @ XY x 4 XRXR
4. Ecnu 6b1 %13HeCIIOCOOHOCTD BCeX TaMeT OblIa OffTHAKOBOJI, B IOTOMCTBE ITONTy4YI/IOCh ObI 4 TuIa
ocobeit: XM'Y (mopbimaromnye ToH ), X*?Y (monmxkaromue ToH Q), X)X (ogHoTOHHO cBUCTAIINME &) U
X®2X®2 (monmkaromuye ToH ') M B PABHOM COOTHOIIEHM.
5. ITocKonbKy criepMaTO30MbI C a/enbio R, umeroT 10%-Hy1o XX1M3HECIOCOOHOCTD, TOTOMKIH, TIOMTY-
qIBILNE 3Ty a/UIe/Ib OT OTIA, OYAYyT MeHee IpefCTaBIeHbl 110 CPaBHEHMIO C APYTUMY ToToMKamu. [Tpn
5TOM OyZieT Hab/MoAaThCs COOTHOILEHNE:
0,1 X*Y (mosbimrarompue ToH Q) : 1 X®Y (mommxaromue Ton 9) : 0,1 X} X* (ogHoTOHHO cBUCTAIME )
. 1 X®X® (monmskamoue ToH ).
6. C 3TUM CoOTHoOLIeHNEM yToOHee paboTaTh, YMHOXXIB KaXK/IbIi1 M3 €T0 4IeHOB Ha 10:
1 X!Y (mospimaromye ToH Q) : 10 X®Y (mommkaromue Ton 9) : 1 XXM X* (ogHOTOHHO cBuCTAmME () :
10 X*?X®? (moHmxaromuye ToH ).
7. IHopsenmem urorn. B aToit 3ajade My>KCKOJ 1101 TOMOTaMeTeH, XKEHCKUI — reTeporaMeTeH. Pac-
weriere 1o nony 6ymer 119 : 113 (r.e. 19 : 13). Pacuierienne no dpenorumy 6ymer 1 moBbIIIAIOI[NI
TOH : 20 IIOBBIIIAIOIINX TOH : 1 OJHOTOHHO CBUCTSIIIIIA.
8. 3afaya pelieHa.

OKOHYaHNe OTBETA

op

3ADAHMUE 5. Paboma ¢ mexcmonm.

Ha unmepnem-caiime «Peuty 8ce» noseuncs mexcm o Qomocunmese, cooepuausuti nsamv 6u0n02ueckux ouubox.
BuumamenvHo npoumume e2o0, Hail0ume owubKu U 00vsCHUME, 8 UeM OHU 3AKIIOUAIOMCS, 3aN0IHUE c80000HbIE
nons mabnuybl.

Texcm cobepafcaﬂ wecmv ouubox. MakcumanvHoiil 6ann 8bicmasisncs 3a 00vsAcHeHUe TH00bIX NAMU U3 HUX.

DoTOCHHTE3 — CIOXKHBII OMOXMMUYECKUIT TMPOIlecC Ipeobpa3oBaHUsI SHEPIUM CBeTa B
SHEePIUI0 XMMIYECKMX CBA3ell OPTaHMYeCKUX COeVIHEHNIT. Y HEKOTOPBIX IPOKAPUOT U 3YKApUOT
B pe3y/IbTaTe IPOUCXOAUT CUHTE3 OPTaHNUYECKUX BElleCTB 13 HEOPTaHMYECKUX, YTO COCTABIIAET
CYIIHOCTDb UX aBTOTpo¢HOro nutanus. OCHOBHOM (OTOCMHTETUYECKMII MUTMEHT PacTeHUN —
XTTOpOGIIT — COREpPKUT, KaK ClIefyeT M3 Ha3BaHMs, aTOMBI X/I0pa. Y 9YKapMOT €ro MOJIEKYIbl
JIOKAJIM30BaHbI B CTPOME X/IOPOIUTAcTOB. KBaHT cBeTa, Iomafas Ha MOJIEKYTy XIOpoduiia,
IPUBOZNT ee B BO30YXX/IEHHOE COCTOsIHME, OTPBIB €e 9JIeKTPOHOB obserdaeTcss. OHM MOCTYIIAIOT
B 97IEKTPOH-TPAHCIIOPTHYIO 1ieTb. IlepeHocC 3/1eKTpOHOB 1O Lieny CONPOBOXKAAETCA TPAaHCIIOPTOM
IIPOTOHOB ¥ BBbIJie/IeHNEM OHEpruu, Koropasd pacxopyercsa Ha cuHTe3 AT®. OneKTpoHbI
BoccraHaBmBaT HAJI® (oboramennsie BogoponoM Monekynsl AID - anenosunpndocdara),
KOTOPBIII Jjajiee MICIIONIb3yeTCsl B TEMHOBOII (pase. B cBeToBYyI0 (pasy mpomcxomut 1 pacliierieHue
MOJIEKY/T BOABI C BBICBOOOXK/IEHVEM IIPOTOHOB, 3T€KTPOHOB U MOJIEKY/IIPHOTO KMCIOPOJa.
Takum o6pa3oMm, TOHOPOM IPOTOHOB, HEOOXOMMMBIX [IsI CUHTe3a OPTaHNYECKOTO BellecTBa,
OKa3bIBAIOTCA MOJIEKY/IbI BOZIBI, @ ATOMOB YIJIepOfia — HYK/IeOTH bl BoccTaHOBIeHHoro HAJID.

[Tocnenyromuye mpoljecchl MPOTEKAlOT TONBKO B TeMHOTe (TeMHOBas (asza) um TpeOyioT
IPUCYTCTBUA YITIEKUCIOrO ra3a, BocctanopeHHOro HAJI® n AT®. Ilonnas nocnefoBaTeIbHOCTD
IIpeBpallleHNs JUOKCHUA YITIepofia B OpraHMyYecKe COelMHeH) s Ha3bIBaeTcsA 1ukiIoM KanbBuHa.
AHOKCHUTEHHBI (T.e. 6€CKMCTOPOHBII, He COITPOBOXK/IAIOLINTICST 00pa3oBaHNEeM MOJIEKY/ISIPHOTO
Kucmopopa) GOTOCHHTE3 BCTPeYaeTcsl y HEKOTOPBIX OaKTepuil, a TaK)Ke Y KPaCHBIX BOLOPOCIIEN.

1 Xnopodunn cogep>xut aromel C, O, H, N, Mg, He cofiep>KUT aTOMBI XJI0pa, a Ha3BaHUe
* | OTpa)Kaer 3e/leHYyI0 OKPAcKy BelecTBa

2 Y ¢oroaBTOoTpOodHBIX 9yKapMOT XIOpOGMIT HAXOAUTCSA BO BHYTPEHHUX MeMOpaHax
* | XJIOpOIIaCTOB - TUTAKOUTAX

3. HAJI® - HukoTMHaAMMUaieHUHAVHYKIeoTuadocdar, sto He AIID

4 JJoHOpOM aTOMOB yrI7Iepofa s CMHTE3a OPraHNYEeCKUX BELECTB ABIAETCA YITIEKNUCIbII
* |ras

5. |Peakuun remHOBOIT a3pl MOTYT IPOTEKATD U HA CBETY, OHU HE 3aBUCAT OT CBETA

6 AHOKCUTeHHBIIT (DOTOCHMHTE3 MPOTEKaeT TOMBKO y HEKOTOPBIX OAaKTEPUILy SyKapmoT
* | (kpacHBIX BOOPOCIIEN) €ro He ObIBaeT.




SAJTAHWE 6. Paboma c undopmauueii.

BHumamenvHo npouumatime npeonoxeHHole ppasmMeHmol mexkcma u paccmompume pUcyHKu, 3amem nepexooume K
BLINONIHEHUIO 3A0AHUT.

BAJKHO! B nanHOM 3afjaHuy 0003Ha4eH A T€HOB JAHbI 3aT7TaBHBIMY OyKBaMI 11 KyPCHMBOM, 2 X 0€/TKOBBIX IPOJYKTOB
— IPAMBIM HIPUPTOM.

®parmenT 1. Y mIalileHTapHBIX ¥ CyMYAThIX MIEKOIIMTAIONIVIX HAOTIOjae TCs XpPOMOCOMHasI leTepMuHanusA noja. [lon
omnpepensaercsa X n Y xpomocomamu: XX — 5KeHCKMit, XY — MY>KCKOI ITO71. Y IITULL T0JT onpefenAoT Z u W XpOMOCOMBI:
ZZ - My>xckoit, ZW - >xeHCKuii ToJ1. VI3Hada/ibHOe IIpeIIoIoXeHye, 4To 00a TUIIa XpOMOCOM Pa3BMBAJIVICh U3 OJHOI
IIapBbl Ay TOCOM, OBIIO OIIPOBEPTHYTO, KOT/ja ObITa IIOKa3aHa TOMOJIOTVISI MeX/Ty KYPWMHOI Z XpOMOCOMOII ¥ XPOMOCOMOIA
9 yenmoBeKka. MoNeKyIAPHBIN MeXaHNU3M MIEPBUYHOTO OIpeie/IeHN 10JIa Ty4llle BCEro M3y4YeH Ha IpyUMepe MBbILIei
(puc.1). PasBuTye roHasi y HuUX IIpOMUCXOAUT 110 )KeHCKOMY deHoTHITy 6rmaropaps skcpeccuy reHoB WNT4 u RSPO1
pacrnonoxeHHbIX B X xpoMocome. IddextopHble Oenku Wnt4 u R-cioHfuH] CTUMYIUpPYIOT CUHTe3 [-KaTeHMHa
B TOHAJaX, KOTOPbIIl HaIlpaB/lfAeT UX Pa3sBUTUE IO KEHCKOMY TUITy. Y CaMIJOB MBILIeHl CUTyalus OT/IMYaeTCA
HamameM reHa SRY B Y xpomocome. IIpopykT sToro reHa Sry 3amyckaeT sKCIpeccuio ayTocoMHoOro reHa SOX9,
IPUCYTCTBYIOLIETO Y BCeX M/IEKONNTAONMMX. bemok Sox9 6mokupyet cuHTe3 P-KaTeHMHA ¥ CTUMY/IUPYET BHIPAOOTKY
¢dakTOpoB HOpMUPOBAHUA MYXKCKIX TOHAI, B ToM 4ncie Fgf9. Bemok Sry meiicTByeT KpaTKOBpeMEHHO, HO HY XHBII
ypoBeHb Sox9 mopgmepxuBaercs csaspiBaHueM Fgf9 u camoro Sox9 ¢ mpomoropom rexna SOX9. Takum o6pasom, B
aMOpuoreHe3e MbIIIell ITO 0 YMOMTYAHUIO — JKEHCKMIL, M eCI He IPOM3O0NAET CBOEBPEMEHHOIO NepeKTIOYeHI
Ha Sox9-1myThb 4epes Sry, TO HEYKITOHHO OyfeT HapabaThIBaThCA (-KaTeHNH, OOKUpYyomuii cuHTe3 Sox9. OnHako, y
0ONBbIIMHCTBA TO3BOHOYHBIX “TIepeK/IouaTeneM’ CIyXuT He Sry, a Dmrtl. ITpogykT rera DMRTI y ity feiicTByeT
10303aBJMCYIMO: JIBe KONUY Z y CaMI|OB ONPERe/IAT OO/MBIIYI0 KOHIEHTPALMIO KOHEYHOro Oe/ka B TOHA/aX, YTO
HaIpaB/AeT UX 110 MY>KCKOMY Tuiy. Y 4enoBeka reH DMRT1 Haxoputcs B 9-0J1 Mape XpOMOCOM, IIpY 3TOM TaKXkKe
HeoOXOMMO 2 KOIIMY TeHa JJIA pa3BUTHUA My>Kckoro ¢peHoruna. [Ipegnonaraercs, 4yto u Sry, 1 Dmrtl Bo3jeiicTByOT
Ha ipoMoTop reHa SOX9.

Pucynox 3. CpasHeHue xpomocom Kypuupl u
YMKOHOCA

PUC)/HOK 2. 33071101414}1 NO/I0BbIX XPOMOCOM MIIEKONUMAOUAUX

Bri6epnre BCE 1paByuibHbIe OTBETHI 13 YeTHIPeX IpeToxXeHHbIX. OOBefnuTe OYKBbI, pacIONOKeHHBIE PALOM C
11paBu/IbHBIMY OTBEeTaMy. VIcipaBieHn He JOIIyCKalTCA.

PucyHox 1. Pezynsauyust popmuposanus
n0J106011 CUCTEMbL MbIULU

®parmenT 2. Cpeny MIeKONUTAOIMX Y ITUL, IPMMeYaTe/IbHOM AB/IAETCA IPyIa ANLeK/IaAYyIIVX MIeKOINUTAIIMX —
OpnonpoxopHble. B onpenenennu nona y 91oit rpynmsl y4acTByioT 5 nap monosbix xpomocom: X X X X X X X X X X,

- camkn, X Y XY X Y.X Y XY, — camupl. Takoit psj momy4nics B pesynbTaTe MOC/IE[OBATENbHBIX TPAHC/IOKALNI
Y4aCTKOB M3Ha4YaJIbHbIX IIOJIOBBIX XPOMOCOM B ayTOCOMBI. IIpeiKOBbIiT KOHEL] 3TOM LEMOYKM MOYKHO OIPEle/INTD U3
TOMOJIOTMY CIIapeHHBIX X ¥ Y XPOMOCOM: YeM I03>Ke IPOM30IIIa TPAHCIOKAIMSA MOTOBOTO YYacTKa, TeM Oosblie
romonorus Mexxty X u Y v menbiie ferpaganys Y. Tak, X, u' Y OYTH MAEHTUYHDI 10 TIPOTSKEHHBIM IICEBJI0AY TOCOMHBIM
y4acTkam, a Y, peyuupoBaHa 1o KOpOTKOro ¢parmenta rerepoxpomaruna. [en SOX3, 13 KOTOPOro 3BOMTIOIVIOHNPOBATT
reH SRY, kapTupyercs y yTKOHOCa B 6-0i1 ayTOCOMe, YTO MCK/II0YaeT MEXaHM3M OIlpeJie/ieHNs TOHa/l, XapaKTepHbIil
JUIsL BCEX OCTAJbHBIX MJIEKONMTAOMMX. [laHHBIe O (UIOreHUV MJIEKONUTAIONVX AATUPYIOT OTJe/lIeHMe TIPYIIIbI
OIHOIPOXOHBIX BpeMeHeM IIPUMEPHO 166 MIIIMOHOB j1eT Hasaz (MJIH), a fYBEPTreHIINI0 CYMYAThIX U IJIalleHTaPHbIX —
144 mnH (puc.2). VIcXops 13 9TOro MO>KHO CKa3aTh, YTO IT0JIOBbIE XPOMOCOMBI CYMYATBIX 1 M/IEKOIUTAOIVX BO3HIK/IN
Mexy 166 u 144 myH. Kak Hu crpanHo, X, XpOMOCOMa MMeET TPOTKEHHDIE YYACTKM TOMOJIOTUM € Z XPOMOCOMOI
ntui (puc. 3), B oM unucne u ren DMRTI. OpHako y cam1ioB yTkoHoca konuit DMRT1 B iBa pasa MeHbIIIe, YeM Y
camok. XoTs 6enmok Dmrtl He siBisercs pemraomyM (GakTopoM IIpy ONpefe/ieHNN I0/Ia YTKOHOCA, BaXKHO TO, YTO
reH DMRT1 HaxoauTcs Ha MPEAKOBOM KOHIIE IIeTIOYKM IIOJIOBBIX XPOMOCOM. JTO MOAJEPKMUBAET UMIEI O TOM, 4TO
MCXOMIHOM ISl ITUI] ¥ OJHOMPOXOAHBIX O6bUta Z/W cuctema. Bo3aMOXXHO, YTO MMeHHO 6arofapsi TpaHCIOKAILUsAM
ponb Dmrtl B nonoBpix xpomocoMax OHOIPOXOJHBIX CHMU3WIACH. JI0 CUX MOp He M3BECTHO TOYHOIO MeXaHMU3Ma
onpeznenenus noja y OfHOIpOXO/HbIX.

1. ITpounraiite pparment 1 u paccMoTpuTe pucyHOK 1. Boi6epure Bce mpaBMIbHbBIE YTBEPKICHUA.
benkn Sox9 n ﬁ-KaTeHI/IH ABIAKTCA aHTAarOHMCTaMU ITPU OIIPpENENEHUN MIOJIOBOI CUCTEMBI

SI'Y IDTAaE€HTApHBIX MJIEKOTIMTAIINX 1 Dmrtl IITUL, BBITIO/JIHAIOT aHA/JIOTMTYHbIE dJYHKLII/II/I

Y naneHTapHBIX MY>KCKOJ OPTaHM3M MOXKET Pa3BUTBCA Jayke Ipu Jenenyy reda SRY

Sry peiicTByeT KpaTKOBPEMEHHO, M HY>KEH JI/I1 CBOEBPEeMEHHOI aKTuBauuy reia SOX9

/o o

2. ITpounTaiite pparmenT 2, paccmorpute pucyHku 2 u 3. BeiGepure Bce npaBuIbHbIE YTBEPKIEHIA.
OBoIoL A MONOBBIX XPOMOCOM Y OFHOIIPOXO/IHBIX IIIJIA OT IIATOM Maphl K IIepBOIt

Cam1ibl 1 CaMKM YTKOHOCA OT/IMYAIOTCA IO 4MCTy Konuii reHa SOX3 B reHoTHUIIE

I'en SRY y CyMyaTbIx OABU/ICA TO3/IHEe, YeM 144 MTH

Dmrtl y caMI[0B yTKOHOCA HaKaIl/IMBAETCA B OO/MBIINX KOMNYECTBAX, YeM Y CAMOK, 110 @HAJIOTUM C IITUIIAMM

/o o

3. OcHoBbIBasich Ha MHGpOpManuUM M3 TEKCTOBBIX (ParMeHTOB, a TaK)Ke PUCYHKOB 1 m 2, BbIGepuTe
NpaBIIbHbIE CXEMBbI ONPE/EIEHNA II0/Ia CPEM PA3HBIX IPYI KMBOTHBIX.
a. Y IJaneHTapHbBIX B IPUCYTCTBUM Sry aKTUBUpPYeTcs sKcrpeccus reHa SOX9, 4To npuBOAUT K CMHTe3Y S0x9 u
MHTMOVPOBAHMIO CYHTe3a [B-KaTeHMHA > Pa3BUTHE IT0 MY)KCKOMY TUITY
b. Y omHompoxomubix 6emok Sox3 Bcerpa crieny@uyecky akTuBUpyeT nmpoMortop reHa SOX9 - passurue 1o
MY>KCKOMY THUITY
c. Y nrun B npucyrcrsuyu Dmrtl aktuBupyerca sxkcnpeccusa reHa SOX9, 4To mpuBOgUT K CUMHTe3y Sox9 u
VHTMOVPOBAHMIO CYHTe3a [3-KaTeHMHA > Pa3BUTHE [T0 MY)KCKOMY TUITY
d. Y cymuareix B orcyrcTBuM Sry mop mevictBreM Wnt4 u R-cionpuHal HakammmBaeTcsl -KaTeHUH, KOTOPBIN
nHrnbuUpyet sxcrpeccuio SOX9 > pasBuTHe M0 )XEHCKOMY TUITY

4, Bp16epyTe BO3MOXKHBIE BAPMAHTHI COOTHOIIEHN A TeHOTUIIOB U (PEHOTHIIOB Y Ye/TOBEKa.
JKenmnna c renorunom XY u fenenyen no reny SRY

JKenmmnna c renorunom XX 1 TpaHcnokanyeit rena SRY B ayTocomy

My>xunHa c renotunom XY u fienenueit no reny DMRT1

JKenmmnna c renorunom XX un genenneit no reny RSPOI

/o o

5. Bpi6epute mNpaBUIbHBIE YTBEP)KAEHNA, OTHOCUTETBHO 3BOMIONVM IONOBBIX XPOMOCOM Cpeau
MIEKONMMTANIVX VI IITIAII.
a. IlomoBble XpOMOCOMBI IJTalleHTAPHBIX IPOM3OLIIN U3 ayTOCOM ¢ reHoM SOX3
b. Ten SRY mosBisgeTcs B 9BOITIOLNY €SVHOMXK/IbI
c. Bca menoyka mosoBpIX XpPOMOCOM YTKOHOCA IPOM3OLIIA U3 Iapbl XPOMOCOM, COfiepsKalllell IPOTsKEHHbIe
TOMOJIOTMYHbBIE YYACTKY C Z XPOMOCOMOIL IITHI]
d. ITocne nmosBnenns rena SRY y malieHTapHBIX MIEKONUTAONNX, B X TeHOMe He ocTaércs rena SOX3



