3AJAHMWE 10. [latime paszeeprymuiii omeem Ha sonpoc. Vicnonv3yiime 015 omeema cneyuanvHo omeedeHHoe nose.

B cepenune XX Beka OJHUM 13 Ba)XHENIINX MOJE/NIBHBIX OPIaHM3MOB B OMOJIOIMM CTaMM HMeKapCKue APOXOKN
(Saccharomyces cerevisiae). Kax Bbl mymaeTe, kakye 610I0orndeckue CBOMCTBA 3TOTO OPTaHM3Ma CHe/Nal ero CTONIb
HOIY/ISIPHBIM O0beKTOM (Hapsfly ¢ KUIIEYHOJ IIaJIOYKoii, pedyxoBuakon Tams, mposoduaoit u mpimramnm)? s
pelIeHNs KaKuX OMOTOTMYeCcKyX 3a/jad 9TOT 0O'bEKT IIOXOAUT O0JIbIle BCero?

OTBeT:
BbIHO}IeHI/IG 3ajgaHue Tpe6yeT IIOHMMaHIMA OCHOBHBIX CBOIU/ICTB, KOTOpble HpI/ICYHH/[ MO/ E€/IbHbIM OpFaHI/I3MaM

U1 110 KOTOPBIM MX BBIOMPAIOT. Ba)KHO MOHMMATB, YTO KOXK/BII TAKOI 0OBEKT 110 IPEKHEMY OCTAETCs YHUKATBHBIM I
JIMEHHO II09TOMY HeT YHUBEPCATbHOTO MOJIe/IbHOTO 00bekTa. HauHeM ¢ 001mX IpuHINIIOB. Bo-TIepBbIX, MOJETbHBII]
00BEKT JODKEH OBITH IOCTATOYHO TUIIMYHBIM, T.€. MbI IO/DKHBI IMETb BO3MOYXHOCTD 9KCTPAIIO/INPOBATD IO/ YeHHBIE)
Ha HeM pe3y/IbTaThl Ha 601ee IIMPOKMIT KPYT OpraHM3MOB. Bo-BTOPBIX, €ro MOXKHO JIETKO PasBOAUTD B Ta0OPATOPHBIX]
yCTIOBUSAX. B-TpeThux, Ha HEM [O/DKHBI paboTaTh MHOTHME CYI[ECTBYIOIINE METONVKY ¥ TEXHOTOTUN, YTO CITYXKUT
0a3071 [/Is1 UX COBEPIIEHCTBOBAHNUS U PAa3BUTHUS HOBBIX. B-4eTBepTHIX, KaK CIE[ICTBIE TIEPEUNC/IEHHOTO, OH JIO/DKEH]
OBbITH XOPOIIO M3y4eH C Pa3HBIX CTOPOH.

Tenepn 06 ocobeHHOCTSAX Saccharomyces cerevisiae:

1) DTOT OpraHuU3M JIETKO M JIeNIeBO KY/IbTUBUPYeTCs B maboparopuu Omarogapss HeOOMbIINM pasMepaM (Ky/IbTypb
TpeOYI0T MMHMMATBHOTO IPOCTPAHCTBA), IPOCTOMY IIMTAHMIO (XKMBET Ha ITPOCTO MUTATETbHO Cpefie, CofeprKaller,
HaInpuMep, BOALY, arap, caxap, ), 6bICTpOMY pa3MHOXXEHUIO M CPABHUTENbHOI HeTPUXOTINBOCTI. HeT cumMbumoTiyecknx
B3aIMOOTHOIIIEHIIT, KOTOPBIE 3aTPYAHSAIOT IO//jep>KaHye KYIbTYPBL.

2) He6omb1oii meprop pa3BuTusi (OKOJIO Heien ) TO3BOJISIET IPOCIENNUTD 32 KOPOTKOE BpeMsI MHO>KeCTBO ITOKOJIEHMIA.
BbIcokast IIOJOBUTOCTD ObecreunBaeT aHaau3 OOJIbIIOTrO YYC/Ia IOTOMKOB OT OfIHOJ IIaphl.

3) XOpoI10 13y4eHHbI OMOXUMIYEeCKIe IPOLIECCH, IPOXO/sIe BHYTPY 3TOTO OPraHM3Ma, a TaK >Ke TeHbl, KOTOPBIE)
KOHTPOIMPYIOT 3TU IPOLECChl. BakHOIT 0coOeHHOCTBIO MeTabonm3Ma ApOXOKeil sABIseTcss (aKyabTaTVBHAS
QHAa9POOHOCTD, UTO [TO3BOISIET HOMYIaTh MYTaHTOB 110 «IbIXaTeTbHBIM» T€HAM, KOTOPbIe OYAYT XU3HECIIOCOOHBI 1
110 HUM u3y4aTb ocobennoctu Linkma Kpebca.

4) Hamnmume anaspoOHOro mporiecca — CIMPTOBOTO OpOXKEHNUSA — IIO3BOJISET M3YyYaTb KUHETUKY M APYTHe
0Cc00eHHOCTY (PepMEHTATUBHBIX PeaKIINil, IPOTEKAIIINX B KIIETKE.

5) leHeTmyeckmajyi MaTepuan INpeACTaBIeH [JOCTATOYHO OONBIIMM YMCIOM XPOMOCOM, OfJHAKO, B OTINYME OT
OOJBIINHCTBA 9YKAPUOT, B TeHAX JAPOXKeN OTCYTCBYIOT MHTPOHBI, YTO 3HAYMTENHBHO YIPOIAeT MaHUIYIALUN (
reHeTUYeCKIIM MaTepPUajioM.

6) Hamuume ackoB ¢ TeTpajaMiu CIIOp ITO3BO/MsSET KOMMYECTBEHHO YYUTHIBATh paclielIeHue Melo3a y OJHOTO
OpraHusMa - TeTpaJHblIil aHaIu3.

HeynnBuTenbHo, 9TO IeKapCKie JPOXOKHU UCIIOM3YIOT [/l MHOTMX 9KCIIPEMEHTOB B Pas/IMYHBIX 00/IacTsX:

- brionmorus xnetku u 6uoxuMun (IesATeNnbHOCTh PepMEHTOB, CUTHAJIVHT)

- VIsydeHue peryysiium SKCIpecCuyt TeHOB U TeHHbBIX KacKaJjoB

- BuonHauKauys: nccnefoBaHye BAVsIHIE 3arPs3HUTENEl, IPUPORHBIX TOKCMKAHTOB U MEAMIIMHCKIX TIperapaToB

- leHeTnka — M3ydeHMe 0COOECHHOCTM HAC/IeOBAHMs NPU3HAKOB. [eHOM JIpOXOKeN ITOTHOCTBIO CEKBEHMPOBAH M
CTTY>KUT 00BEKTOM CPaBHUTETIBHO T€HOMMKM, TO3BOJIAIOLIEN TOHIATh 3aKOHOMEPHOCTYU CTPYKTYPbI U 3BOMIOLNY
TeHOMOB.

- Teopus sapomonyn: feiicTBye PaKTOPOB IBOMIOLVIY, PO/Ib M3MEHYMBOCTY, MEXaHM3MBI BII000pa30BaHNA.

OKoOHYaHMe OTBETA

Mecro npoBeznenus (ropog): Ilara:

CAHKT-NETEPBYPICKUW rOCYAAPCTBEHHbIW YHUBEPCUTET

'~ OIMMNUAAA LKONIbHUKOB CAHKT-NETEPBYPICKOIO FOCYAAPCTBEHHOTO
3 YHUBEPCUTETA

O6weo6pasoBaTtenbHbini npeamer: bBuonorna

2016-2017 yuebHbin rog
BapuaHT 2 [P

10-11 knacc

TOroBasi OLIEHKA, IOJNNUCH 3aM. MpeJiCe/laTelIsA XIopn

1 3apaHue |2 3agaHune |3 3apaaHue |4 3apgaHue |5 3apaHue |6 3apaHue |7 3agaHune |8 3apgaHue |9 3apaHune |10 3apgaHume nTor

3aMONHAGTCA Y1€HAMM XKIOPU U LIMPPOBAILHOU rpynnbl

3AJAHME 1. Buoibepume BCE npasunvtvie omeemol U3 nsamu npeonoxeruoix. Ob6sedume 6yxevi, pacnonoxeHHoie
pAOOM ¢ npasunvHoLMU omeemamu. Vicnpasnenus He 00nycKaomcs.

4. 3akoHOMepHOe M3MeHeHMe (OPMBI 3aMBIKAIOIUX KIETOK
ycThuI 06ecreunBaeT
a. Crienndmyeckoe pacnonoxXeHue IeIoNI03HbIX Gprubpu
KJIETOYHOI CTEHKHU
b. ITocTymieHne B 3aMbIKAIONIYIO KIETKY OCMOTUYECKN
AaKTVBHDBIX BCIIIECTB
c. Coopka u pasbopka TPEXMEpPHOI ceT MUKPOTPybOoUeK
d. Bakyonusarysi u anionTos K1eToK YCThUIL
e. [IBVDKeHNMe PAIOM JIEKAIMX HOOOYHBIX KIIETOK

1. Tuppodoo6HbIe B3anMopeiicTBIA

a. ObecneunBaIoOT MOAEp)KaHUE CTPYKTYPBI
OMonornyeckoit MeMOpaHsbl

b. OTBeyaroT 3a B3aMMOJeICTBYE MOJIEKY/I IUTMEHTOB U
6enKOB B MeMOpaHe TUTaKOU/IA

c. OnocpenyioT 6e10K-6eMKOBbIe B3aVMOAEIICTBUA MEXY
TOPMOHAMIU I PeIeITOpaMu

d. IIpuHNMaloT yyacTiie B OAAEP)KaHUY TPETUIHOI
CTPYKTYPpBI 6enka

e. [TopmepuBarT CTPYKTYpy MUKPODUOPUIIBI

L[EJUTIOIO3bI B K/IETOYHON CTEHKE PaCTEHUI 5. IlosBneHyMe HOBBIX aleneil — OAMH M3 BaKHEMIINX

MEXaHU3MOB, NOCTABIAIOIINX MaTepuan And sBononun. B
2. Bbibepute cnoco6bl peKOMOMHALMN TeHETHMYECKOro Pe3yIbraTe KaKNX IPOIECCOB HOBBIE a/lIeM MOIYT BOWTH B
MaTepuasa, XapakTepHble /14 IPOKapUOT reHo oy momymAmmm?
a. MUTOTHYeCKIIT KPOCCUHTOBEP a. lennple MyTanuyu  b. BHyTpureHHbII KPOCCHHIOBEP
b.MettoTuveckuit KpOCCMHTOBEP c. [eHoMHbBIE MyTaLIM d. JoMMHaHTHOCTD ajyiesnei
c. Konproranus d. [TapacekcyanpHblil ITpo1iecc e. HesaBucumoe pacxoxxjeHne roMOIOTMYHBIX XPOMOCOM IIpU
e. Tpancopmarnysa Meito3e

3. Kakue cTpyKTypHbIe 3/1eMEHTDI BXOJAT B cOcTaB moGoro 6. B Kakme mepmopbr Ha 3emime yKe Cyl[eCTBOBaIM

cycraBa? TIOKPbITOCEMEHHbIE PAaCTeHNA?
a. CycTaBHaA XUIKOCTb b. Mennckn a. Tpuac b. Cumyp
c. CycTaBHBIE CBA3KU d. KpoBeHocHble cocynbl ¢. OpnoBuk d. Men

e. CycraBHas cyMKa (Karcyra) e. YeTBepTUYHBII

SAJAHME 2. BhumamenvHo npouumatime mopgonozudeckoe onucanue pacmenus. Boibepume u3 nepeuucneHHoix
HUMce MAKCOHOMUYECKUX 2PYNN e, K KOMOPbIM MO0 PActieHie Modxerm Obimb 0mHeceHo.

[To6Gery aTMX pacTeHMI ABYX TUIIOB: [UIMHHbIE ¥ YKOpOo4YeHHbIe. JINCThbs Ha [UIMHHBIX NoOerax Oypble U YelryirqaThle.
JIucThst Ha YKOPOUYEHHBIX Hoberax 5—9 CM J/IMHO, UTOJbYAThle, CUAAT IYYKaMU IO 2—5 IITYK M OKPY>KEHBI y
OCHOBAHVIA IUIEHYATBIMU BJIarajuiaMu. JIMCTbs COXpaHAIOTCA Ha IOo0Oerax B TeyeHMe HeCKONbKUX yeT. IIbUiblieBble
MEIIOYKY PACKPBIBAIOTCA MPOMOIbHON TPeIMHON. JKeHCKue IMIIKM pacloNioKeHbl B BepXHeil 4acTy JiepeBa Ha
KOHYMKaX OOKOBBIX 100eroB. JKeHckue MMIIKY AMLIEBUIHbIC VIV IIPOROITOBaThIe, OOBIKHOBEHHO ITOHVKINNE, @ IIPK
3penocty omnajamomye nenmkoM. OHM COCTOAT U3 YePenuTIaTO-CI0KEHHBIX Yelllyll, ePeBAHMCTDIX MIN KOXKUCTDIX,
YTOJIIIEHHBIX HAa KOHILIE B BUJie TPAHEHOTO MMUTUKA. DTY YelTyy CHavyasIa IVIOTHO COMKHYTbI, ITPY IIO/THO Ke 3PeNIoCTH
pacxopATcs, oOHaXKast CeMeHa, KOTOpble HaXOfATCA 110 2 IPOTUB Kol yenryn. CeMeHa O0JIblIeli 4acTbio KpbUIaThIe,
HO JMHOT/]a KPBUIO OTCYTCTBYET, IIOKPBITHI TBEPHOIT CEMEHHO KOXXYPOIL. Y 3apofbliiia MOXKeT OBbITh OT 4 10 15 ceMsoeit.

4. CocHoBble 5. [omoceMeHHbBIE
8. [mukrosoie 9. CocHa

1.Pactennsa 2. XBoJiHbIe
6. IlokpbiTOCEMEHHBIE
10. Mo>x>keBeIbHIK

3. IByonbHbIE
7. IlmayHoBUpHBIE



3AIDAHME 3. Paboma ¢ pucyrxom.
I[Tepen Bamu maTh 1300pakeHNiT, Ha KOTOPBIX CTpeIKaMu ¢ Iydpamy 0603HaYeHbI >Kele3bl BHYTPEeHHel U
CMEIIaHHOI CeKpeLy Ye/IoBeKa. BHecuTe Ha3BaHNs STUX XKe/€3 B TAOMNIY PAOM C COOTBETCTBYIOIVIMI HOMEPAMIL.

I'unmoranamye

Hannoyeuynukn

Tunodmus

AndanUK

[[IuToBMUAHAS Keme3a

CeMeHHUK (AMYKO)

3AJJAHWE 4. Paboma c pucyHKom.

I[Tonp3ysich mpefcTaBIeHHBIM MIA0IOHOM, 1300pasuTe fuarpaMmy 1jBeTka Tronbnana lllpenka (Tulipa suaveolens).
O603HaubTe MIOObIE MATh €€ 57eMEHTOB CTpenKamm ¢ umbpamy U BHECUTE MX HA3BaHMs B TAOMUILY PSLOM C
COOTBETCTBYIOIVIMY HOMEPAMA.

4.

[nenen (mmecTuk)

ITnomonuctuk

Terumuka (aHgpotieit)

Brenrnmit Kpyr oKononBeTHNKA

BryTpeHnHmni1 Kpyr OKOIOIBETHIKA

3AIDAHME 9. /aiime passeprymoiii omeem. Vcnonv3yiime 07151 0meema cneyuanvHo omeedeHHoe nose.

I[TecuaHoe HO BOffoeMa KaXkeTcsl Oe3>K1M3HeHHBIM, OHAKO Yallje BCero 3T0 He Tak. [IoM1MO MHOTVIX OTHOK/IETOUHBIX
CYLIECTB B TOHYANIINX MIPOCTPAHCTBAX MEX/Y YaCTUIIAMV IPYHTa (MHTEPCTUIVIA/IN) BCTPEYAIOTCA pa3sHOOOpas3Hble
B3pOC/Ible TIPEACTaBUTEIV MHOTOK/IETOYHBIX OECIIO3BOHOYHBIX — KMUIIEYHONOTOCTHBIX, PECHNYHBIX, KPYI/IBIX
Y KO/IbYATBIX YepBell, MO/UTIOCKOB, WIEHNCTOHOIMX, TMXOXOHOK U mp. Kak Bbl mymaeTe, kakme Omomormdeckue
0COOEHHOCTY XapaKTePHbI /I MHTEPCTUIVIAJIbHBIX MHOTOK/IETOYHBIX KMBOTHBIX, 110 CPABHEHVIO C «TUIYHBIMI»
0eCII03BOHOYHBIMM 1 TIOYEMY?

OTBeT:

1.  Munnariopusanys. PasmMepbl X MHOTOK/IE TOYHOTO Tela 0OBIYHO MeHee 1 MM 11 9aCTO CpaBHYUMBI C pa3MepaMy
KeTky MHGY30pun. MHOTMe Ipyrue 4epThl ABIAITCA CIeACTBIEM MYHMATIOPU3ALIUIL.

2. YpinHeHHOe TMOKOe Teno (B TOM 4YMC/Ie ¥ Y MHOTMX PaKOOOpa3HbIX), YTO BaXKHO IIPU OOMTAaHUU B TOHKMX
KaIIVUILSIPHBIX IPOCTPAHCTBAX MHTEPCTULIVIATIN.

3. Hanuume opraHoB npukperieHus (CrnenmanbHBIX KIEMKUX JKele3, LIETUHOK, KOHeYHOCTelr). BaxkHo mpy
O0OMTaHNM Ha MTOJBYDKHBIX ITeCKaX, 0COOEHHO B IIPMOOITHOI 30He: B3MY4MBaHMeE [TeCKa TeYeH)eM U IIpuboeM MOXeT|
YHECTV )KMBOTHOE 13 €T0 O1oToIa.

4. OTCyTCTBME OPraHOB ra3000MeHa. Y CTO/Ib MUHUATIOPHOTO )KMBOTHOTO COOTHOILIEHNE II/IOIA/IV IOBEPXHOCTH
Tema K 00'beMy U TaK BeIMKO, IO3TOMY IPefCTaBUTe/V TPYILIL, U1 KOTOPBIX XapaKTePHBI TaKyie OpPraHbl, HEPEAKO MX
TepsitoT. [1o 91Ol >ke mpryYyHe BO3MOXKHA yTpaTa UK YIPOIeHVe OPTaHOB BbIJIe/IeHNsI, KPOBEHOCHO CUCTEMBI.

5. OtcyrcTBMe pa3BUTON IMOJNOCTU Tela — INEPBUYHON MM BTOPUYHON. Y MMHMATIOPHBIX J>KMBOTHBIX MX
OCHOBHBIEe PYHKIMY (OIIOpHAs, paclpeie/InTebHas) HeaKTyaIbHBbIL.

6. Y HEKOTOPBIX TPYIIII - [IePeXOf OT MBIIIEYHOII IOKOMOIIY K PECHUYHOIL.

7.  Pemykius 171a3 u NIUTMEHTOB: B 9TOM OMOTOIE MO0 COBCEM TEMHO, MO0 MECUYMHKM OTPAXKAIT CBET TaK,
YTO TPYZHO OPMEHTMPOBATHCS IIPYU ITOMOLIY 3peHNsl. Pa3BuTye MeXaHO- ¥ XeMOYYBCTBUTENBHOCTI KOMIIEHCUPYeT
OTCYTCTBYE 3PEHNSL.

8.  Huskas maofoBUTOCTD («3aKOH MaJIOro 4ucia sniyy»). OueBuiHO, MMHUATIOPHBI OPraHN3M He B COCTOSHUY
[IPOM3BECTY MHOTO NIl ITO MOXXET KOMIIEHCUPOBATHCSI CPAaBHUTETBHO BBICOKMM O0ecliedeHVeM UX 3aIllaCHbIMY
BelllecTBaMM 11/ VTN 3a60TOI O IOTOMCTBE.

9. PasBuTue yaie Bcero mpsmoe, T.e. 6e3 IMYMHOYHON CTaiNM, MIpOTEKalollee 3/iech ke Ha JHe. Paccenenne
OCYIIeCTB/ISIETCS MIPEVMYILeCTBEHHO B3POC/IBIMY OCOOSIMIL.

10. He6ombluast mpOfOIKUTETbHOCTD XU3HY, KOPOTKMUIT YKM3HEHHBI IIUKJI, IIPOIO/DKAIOIINIICS MeHblIle rofia. 3a
roJ MO>KET CMEHUTbCS HeCKOJIbKO TToKoIeHuIt. [I0aToMy 3a BpeMs )KU3HYM OpraHU3M PasMHOXKAeTCsI Yallje BCero OfiMH
pas.

11. CrepncTBUEeM MUHUATIOPU3ALNN SBISAETCS U 9yTenus (IIOCTOSTHHOE KOJIMYECTBO KJIETOK B COCTaBe TKaHel 1
[1e/TOr0 OpraHusMa Ha B3pocyoit ctaauu). OHa oOHapy»)KeHa y KPYIIBIX ¥ OpIOXOPECHUYHBIX YepBeil, KOJIOBPATOK,
TUXOXOJOK, MMKPOTHATO30€B (y IMOCTIeHNUX - 10 KpailHell Mepe B COCTaBe 3INJIEPMBI), - T.€. Y MUKPOCKOINYECKIX
MHOTOK/IETOYHBIX. Ee MexaHM3M — IIOCTOSIHHOE YMC/IO KIeTOYHBIX JIeTIEHUI U CTy4YaeB aroITo3a.

12. BupaHO, YTO IO psAAYy NPU3HAKOB MHOTME VHTEPCTUIMA/NbHbIE )XVBOTHBIE HAIIOMMHAIOT PaHHUE CTafNy
OHTOTeHe3a00jIee KPYIIHBIX IIPEICTaBUTEIel TAKCOHA. ITO OTPaXKaeT TOT PaKT, YTO OHM SABJIAIOTCS VX IBOJIIOL[MIOHHBIMY]
[IOTOMKaMI, KOTOpbIE IIePEXO/AT K Pa3MHOXKEHMIO Ha PaHHMX CTAfiMsAX OHTOTeHe3a (sB/eHMe IefoMopdo3a; ero
GaCTHBIII C/Ty4ail - HEOTEHNA).

Bo3MO)XHBI 11 [ipyTyie IpaBUIbHbIE BAPUAHTHI OTBETA.

OKOHYaHNe OTBETA




3AJAHWE 8. Pewume 3adauy no eeHermuxe u nosickume xoo ee peuierus. Vicnonv3yiime 0ns omeema cneyuanvHo
omeedeHHoe nose.

dopma pakoBUHBI y repMadpOAUTHOTO KeMUYYXKHOTO TpaMMOQOHYMKA KOHTponupyeTcs reHoM W. [JoMmuHaHTHasA
aJUIefIb OTBEYAeT 3a CIMPA/IbHYIO PAKOBIHY, a Y 0C00€lt, TOMO3UTOTHBIX 0 PeljeCCUBHOI ajl/Ie/, paKOBJHA IIPsIMas.
B mabopatopun nomyden terpamions WWww. Kakoe paciierienne o ¢eHOTUITY ClieflyeT OXKMIATh B IOTOMCTBE,
IIOJTy9Y€HHOM IIPY €T0 CaMOOIIOJOTBOPEHUM

OTBeT:

[amMeTbl, IONTy4aeMble IIPU Mei03e y TeTPAIIONAa, TO/DKHBI OBITh JUIUIOUAHBIMU. Y TeTPaIuionsa
WWwwsosHukarort 3 Tunaramet (WW, Wwu ww) BcooTHomeHnm 1:4: 1. YIuToiBas JOMUMHAHTHOCTH,
amnenn W, 3T0 COOTHOLIEHNE MOXKHO IIPENCTaBUTb Kak 5 W- : 1 ww.

2. B pesynbraTe camoonnopgorsopenud rerpamionga WWww BoO3HUKHET IOTOMCTBO, Paclllell/IEHNE B
KOTOPOM MOYKHO OIIeHUTb IO ¢ ToMoIblo perreTky [leHHeTa, 1160 aHamMTINYe CKMM cr1oco60M. Mbl
PaccMOTPUM aHATIMTUYECKNUIL CITOCO0, TIOCKOIbKY OH IIpoliie 1 s7ieraHTHee. CyMMa K09 duIijneHToB
B JAaHHOM pacIielVIeHNN KO/DKHA paBHATBCA (5+1)-(5+1) = 36. [Ipn aTOM 0cob6u ¢ perecCMBHBIM
TIpOsIBJICHMeM IpU3HaKa (IpsMas pakoBMHA, GPEHOTUIMYECKUI KIacC wwww) OYILYyT BCTpedaTbCs
c koaddunmentom 1, a Bce ocCTanbHble 0COOM OYAYyT XapaKTepu3oBaTbCsA NOMUHAHTHBIMM
IpOsIB/IeHNEM IIPM3HAKa (CIMpanbHas paKOBMHA, (peHOTUIMYecKuit kimace W---).

3. VITak, B MHTepecylleM Hac IIOTOMCTBe OyzieT HabmogaTbes pacuierienne 35 : 1 Mexay oco6samy
CO CIIMPAJIBHOV U IIPSIMOVI PAKOBMHOI, COOTBETCTBEHHO. 3afiaya pelleHa.

OxoHUYaHME OTBETA

3AJAHWE 5. Ananus pucyHka.
Ilepen Bamu B3pOCIIOe

KMBOTHOE, OTHOCAIIeeca K
tuny Xopposble. Ero MoxHO
BCTPETUTD Ha IHe MOPA, T/je OHO
IPUKPEIUIAeTCA TOAOMIBOM K
MIOBEpXHOCTM KaMHel U cKal. Ha moBepXHOCTM MEIIKOBMIHOTO Teja
3aMeTHBI IBa OTBEPCTHUA, PACIONIOKEHHbIe Ha KOHIIAX BBIPOCTOB -
cudoHoB. Yepes BBOmHON cuPOH BOfa IOCTYHAaeT BHYTPb Tesla,
yepe3 BBIBOJHON - Hapyxky. IlocTapaiiTecb peKOHCTPyMPOBAaTbH
CBOJICTBA 3TOTO OpraHM3Ma. BribepuTe M3 NpeNo’kKeHHOTO CIMCKA
XapaKTepUCTUKM, KOTOPbIe MTOTHOCTDIO BEepHBI A/1 Hero. OTMeThTe X
raJIo4KaMy B COOTBETCTBYIOLIEN A4eriKe TaOIMIIbL.

HINoOP

JKnBoTHOe muTaercsa myreM QuibTpanun \Y%

BcTpeuaercs Tonbko 3a npefennamMu GpoTIYECKOI 30HBI OKeaHa

Y >XMBOTHOTO €CTh 1IeJIOM A\

Ha Bcex CTaguAX OHTOI'€HE3a UMEETCA XOpa

B oHTOreHese mMmeeTcsa MOOBVDKHAA cTamnsa, obecneunBaromas | V
paccenenne

3AJJAHWE 6. Paboma c mekcmonm.
Ilepeo Bamu mekcm, codepicaujuii namov 6uonoeuueckux oumubox. Bnumamenvro npoumume ezo, Hatioume ouubxu
U 00BsACHUME, 8 HeM OHU 3aKTIOUAIOMCS, 3aNO0THUE C60000HbLe NOTIT MAOTUUDL.

HacekoMmble — K/1acc 4IEHUCTOHOTUX, K KOTOpoMy oTHOCUTC:A 60oree 1000000 B10B, 0OMTAOIMX HA HAIIE! IIAaHeTe.
[y Ha HacekoMoe, MBI IIPeXX/ie BCero BUMM BHEIIHNII ITOKPOB ero Tena — KyTukyny. OHa mpefcTaBisaeT coboi
HapY>KHYIO YacTb SIUTENNSA, COCTOAIIYIO 113 OYeHb MEIKIX K/IeTOK, COfep>KallMX XUTHUH. DTO BelecTBO 0/113KO0 110
CBOEMY COCTABY M XMIMIYECKIM CBOJICTBAM POrOBOMY Bell[eCTBY — BAYXHOMY KOMIIOHEHTY BOJIOC, HOT'TEIA, aNNiepMuca
KOXK! IT03BOHOYHBIX. DONIBIINHCTBO IpefiCTaBUTe/NIell HACEKOMBIX — OOMTATe/MN CYIIN, HO €CTh U [IePBUYHOBOHbIC
BI1JIbl, BCE SBOJIIOLIVIOHHbBIE IPEJIKVM KOTOPbIX XU B Bofie. [IpeBHelilINe HacCeKOMbIe, 10 MHEHIIO MHOTUX Y4EHBbIX,
elle He MMenyu KpbuibeB. IlosBneHNne noneTa, KaKk M BO3SHMKHOBEHME TE€CHEMIINX B3aMMOOTHOILEHUI C JPYIMMU
oprannsmMamu (0COOEHHO € BBICIIMMU PACTEHUSIMU), — BCE 3TO CTAIO BAKHBIMU MPEJIOCUIKAMMI UX KOTOCCATbBHOTO
BUJIOBOTO pasHOOOpas3us. HaseMHble HaceKOMble ABIIIAT IPU HMOMOINM Tpaxeil. Y MHOTMX BOJHBIX HaCEKOMBIX,
HaIpyMep TNINHOK MOJEHOK, CTPEKO3, Py4eilHMKOB, Fa3000MeH OCYIIeCTB/IACTCS Yepe3 IOBEPXHOCTD CIIeIa/IbHbIX
BBIPOCTOB — >Kabp, OTKy/ja KMCIIOPOJ IIOCTYIaeT HEeIIOCPeICTBEHHO B KPOBD (reMonmuMQy) >KMBOTHOTO. Y HaCEKOMBIX
BIIepBbIE II0ABJM/IACH Y HACTOSIAs L[eHTpajbHas HepBHAas CUCTEMA, BKJIIOYAIOIIAs C/IOXKHBIN MO3T M OPIOLIHYIO
HEPBHYIO LJeTIOUKY.

1 KYTI/IKYHa — BHEIIHAA HEKJIECTOYHAA 9aCTb SIINTECINA.
L]

XUTHUH — Inomicaxapup, a YIoMAHYTO€ pOroBo€ BEIIECTBO COCTOUT U3 6enka KepaTluHa, TaK 9TO UX COCTaB
° U XMHU4YecKye CBOMCTBa Ppa3/IN9HbI.

CPGIU/I HAaCE€KOMbBIX HET IIEPpBMYHOBOIHBIX BUJOB.

y IMEpEeINCI€EHHBIX HACEKOMbBIX KMC/IOPO Y€pe3 CTeHKy TEIa HOCTYHaeT B SaMKHYTYIO TaneIU/IHYIO CI/ICTQMY,
4. KOTOpas U pacrpepernseT ero B opranusme. Kposs (remonmmmda) B pacrpenesieHny KUCIOpoaa yIacTys He
IIpMHVMAET.

Hacrosamas nentpanbHas HepBHasA cucteMa [IOABMJIACD 3agonro 1o HaceKOMBIX.




3BAIDAHME 7. Paboma c ungopmayueri.
Buumamenvro npouumaiime npeonoxentvie ppasmeHmot mexcma u paccmompume pucyHku, 3amem nepexooume

BbINONIHEHUIO 3A0AHULL

Knetounaa
membpaHa

PetnHanb

Pucynok 1. Cxema gericTBusA
dboTopenenTopa.

[Mepepava curHana

®parmenT 1. I|BeTHOe 3peHMe y ITO3BOHOYHBIX TpeOyeT MPUCYTCTBUA KIETOK ¢ (poTOperenTopamy, Ha3bIBaeMbIX
Konboukamu. OHM cofiepkaT anoOTOPEeLeNTOPbl — OICHHBI — TpaHCMeMOpaHHble O€KV, pasJIM4Hble IO
YyBCTBUTE/IBHOCTY K BOJIHAM CBeTa pasHoil mmuHbI (puc. 1A). BMmecTe co cBeToCOOMparomieil MpOCTeTNYECKO
TPYIIIOi — peTHHaneM — OHU o6pasyioT ¢oropenentop (puc. 1B). Ilpu mornomennn csera MOJeKyna peTUHANA
U3MEHsAET CBOI IPOCTPAHCTBEHHYIO CTPYKTYpy (puc. 1C). DTo mpMBOAUT K M3MEHEHUIO KOH(OpMAIM OIICVHA,
KOTOPBII ITePeJAET CUTHAJI BHYTPb KJIETK). B 3aBMCMMOCTY OT [I/IMHBI BOTTHBI IIOITIOAEMOTO CBETA OIICMHBI JEIAT Ha
TPYU IPYIIIBL S-ONCKUHBI (MAKCUMYM YyBCTBUTEIBHOCTY NPUXOAVUTCS Ha CUHUI CBeT), M-ONCHHBI (XKEITO-3e/IEHbII
cBeT) 1 L-omcunsl (KpacHblit cBeT). JloCTaTOYHO M3MeHEeHMsI HeCKOIbKMX aMUHOKICIOT B monoxeHusx 180, 277 u
285, 4TOOBI CABMHYTH MAaKCMMYM IIOI/IOLIEHNA Ha 5, 8 1 15 HM COOTBETCTBEHHO (puc. 2).
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@parmenT 2. VI3BecTHO, YTO LIBETHOE 3peHNE MIPUCYIIle BCeM IIPMMaTaM, HO OHO [IO-Pa3HOMY peann3yeTcs y pasHbIX
rpynn o6e3bsH. [y BceX Y3KOHOCBIX 00e3bsiH, K KOTOPBIM OTHOCSTCS MaKaky, I'MOOOHBI, TOPWIIIBI, MIMMIIAH3e, a
TaK)XXe Ye/IOBEK, XapaKTepHa TPUXPOMATHsA, CBsI3aHHAs C Ha/JMYMEM I'eHa S-OICMHA B 7-0i1 XpOMOCOMe 11 TeHOB M
u L-oncnHa B monosoit X-xpomocoMme. IlInpokoHockle 00e3bsAHbI (pPeBYHBI, KaITyLIMHBI, CAKOBbIE) MMEIOT TAKOIT >Ke
ayTOCOMHBII T'eH S-OIICMHA U eVTHCTBEHHBIN I'eH poTopenenTopa B X-xpoMocome. M mu L-0ncuHBI 3aKOAVPOBaHBI
PasHBIMU €ro a/UIeNIsIMU TaKuM obpazom, uto masa camioB XMY mmm XY, a Takke roM0o3uroTHbIx camok XXM vnn
X'X" xapakTepHa guxpomMatus. Tonbko reteposurotusie camky X" X" nMeror Bce 3 Tnma konbouex (Tpuxpomarus).
OTcrofia BbITEKaeT HECKOIBKO TUIIOTE3 O 3HAYeHNM MOMMMOpdusMa ocobell 1o 3TOMY IPU3HAKY B MONMY/IAIVIAX
MIVPOKOHOCHIX 00€3bsH:

1) Tumoresa o0 TeTepO3UTOTHOM IIPEUMYILECTBE: CAMKM C TPEXIIBETHBIM 3PEHVEM ITONTY4alOT KaK JIOTOTHUTE/TbHBII
pecypc IUIOABI )KEITOrO U KPACHOTO 1[BeTa, KOTOpPbIe OHY MOTYT pasnnyarh Ha GOHe MUCTBBL. TakuM o6pa3oM, OHI
00/1a/Jal0T KOHKYPEHTHBIM IIPEVIMYIeCTBOM — BO3MO>KHOCTBIO TPATUTD OOJIbIIIe IUTATEIbHBIX BELIeCTB Ha Pa3/IYHbIe
HYX/ibl. OJTHaKO B pea/IbHbIX MOMY/IAIVAX IpeobajjaHye TaKIX 0cobeil He OTMEYeHO.

2) TunoTesa o pasmesieHUM HMILI: MOKA3aHO, YTO JUXPOMATHUECKOE 3pEeHIe TOMOTaeT B OIpee/ieHNIE KOHTYPOB U
pasmuueHny OOBEKTOB, OOTANAIONIVX ITOKPOBUTEIBCTBEHHON OKpackoil. TakuMm o0cobsaM jerde oOHapy>XuBaTb
HAaCEKOMBIX, JICIIO/Ib3YeMbIX B NNIIY, /1 TIOTEHI[MAIbHBIX BparoB (HampuMmep, ApeBeCHBbIX 3Meli). JIornmyeH BBIBOJ, O
paspeneHNy SKONOTMYeCKNX HUIl (IUIOf0sIAHbIE Y HACEKOMOSITHBIE 0CO0M).

3) MyTyamucTideckas TUIIOTe3a: B MO/ OFHM 0COOU MOTYT OIOBEIATh O MPUOIVDKEHNN Bpara, a Apyrue — o
BO3MOYXHOM JIOTIOJTHUTE/TBHOM KOPMe.

Boi6epnre BCE npaBuipHbIe OTBETHI U3 YeTHIpeX NpenoxeHHbIX. O0BeguTe OYKBbI, pacloNOKeHHBIE PAJOM C
NIpaBIIbHPIMM OTBEeTaMM. VIcIpaB/IeHN A He JOIIYCKalTCA.

1. ITpounraiite pparmenT 1 1 paccmorpure pucyHku 1 u 2. Ber6epurte npaBmibHbIe YTBEPHKAEHNA, OCHOBBIBASACH
Ha MHQOpMaLNI, N3TT0KEHHOI B 3TOM (pparmMeHTe ¥ Ha ITUX PUCYHKAX.

a. S-OICKMHBI UMEIOT HaI/I6OHI)IHYIO ‘IYBCTBI/ITGHBHOCTI) IIpu J1THE BOJIHBI 420 HM.
b. PeTunanb npu 061y4eHNY CBETOM MeHsIeT CBOI0 KOH(POPMALINIO.

c. Petunanb B poToperentope nepefaéT CUrHa fanee B KIETKY.

d. CBeTouyBCTBUTENMBHYIO QYHKLMIO Y KOTOOYEK BBIIIOTHACT LIMTOIIA3Ma.

2. BbIﬁePI/ITe BO3MO>KHbIE CIIOCOOBI nmepengauy CurHaaa B KIETKY

a. CBeT c J/IMHON BONHBI 534 HM IlONIaJlaeT Ha peTuHanb. PeTuHanb Bos6y>1<,uaeT M-o1cKH, KOTOpbIii IIepefaéT
CUTHAJI BHYTPb KJIETKM.

b. Cser ¢ jymmHoI BonmHbI 420 HM IIONafaeT Ha peTMHaNb. PeTuHamb Bo30yxaeT L-omncuH, KOTOpbIi epenaér
CUTHAJI BHYTPb KJI€TKMU.

c. Ceer ¢ mHOM BoiHBI 534 HM monajjaeT Ha M-oncuH. Tot usMeHseT KOHPOPMAIUIO pPEeTUHAIS, KOTOPBII
nepefaéT CUrHalI BHYTPb KIETKMN.

d. CBer ¢ ymHOIT BOMHBI 564 HM IONafiaeT Ha peTuHaIb. PeTuHamb Bo36yxgaeT L-OncKH, KOTOPBIT TepefaéT
CUTHAJI BHYTPb KJIE€TKMN.

3.IIpounraiite pparment 2. Ber6epure npaBuiIbHbIE yTBEP>K/IeHN, 0CHOBBIBAsACh HAa NH( O pMAIVIN, M3TI0KEHHOI
B 9TOM ()parMeHre.

a. CaMKJ IIMPOKOHOCBIX 00€3bsIH € TPEXI[BETHBIM 3pEeHNEM ITOTYYAI0T IIPEVIMYILECTBO I BBITECHAIOT OCTa/IbHbIE
TeHOTHUIIbI 13 MTOMY/IALVMN.

b. UetoBek mpMHAIIEKNT K INPOKOHOCHIM 00€3bsiHaM.

c. Ien S-omcuna He clieljieH ¢ IOJIOM.

d. CamIipl B mOmyIALMAX MMPOKOHOCHIX 00€3bsIH COOOIIAIOT O HAXOXKIEHUY II/IO[OB.

4. Y4urpiBag MHYOPMALNIO, IPECTABIEHHYIO BO (parMeHTaxX TEKCTa M Ha PUCYHKAX, YKa>KITe BUABI, B KOTOPBIX
caMIubl MMeXOT U M-, u L-oncuusbl.

a. Yenmosex pasyMHBbIIL.

b. O6BIKHOBEHHBIIT KaIyI[VH.

c. Kapnukospiil mmMnaHse.

d. IlenTpanpHOAMePUKAHCKIIT PEBYH.

5. YunrtsiBas mHQpOpMaLNIO, NIPEACTAaBIeHHYI0 BO ¢parmMeHTe 2, yKaKiTe, B pe3yIbrare KaKuX CKpeluBaHmil
HIVPOKOHOCHIX 00e3bH O{HOTO BU/IA MOTYT HOTYYNThCA TPUXPOMATHYHbIE CAMKH.

a. XM YxxMxM
b. Xt YxXM XM
c. Xt YxXMXt

d. XM Yx XM X-



3AJAHMWE 10. /[latime paszeeprymuiii omeem Ha sonpoc. Vicnonv3yiime 015 omeema cneyuanvHo omeedeHHoe nose.
B XXI Beke ofHUM 13 Ba)KHEJIX MOJeTIbHBIX OpraHuaMoB 6uosnoruu cran Caenorhabditis elegans — moYBeHHBI

CBOOOTHOXXMBYILIMIT TIpefCTaBUTeNb KPYyIIbIX yepBeil. Kak Bbl fymaere, kakme 61OIOrMyecKye CBOJICTBA TOTO
OpraHy3Ma Cfie/IajIi ero CTO/Ib HONY/LAPHBIM 00BEKTOM (HapsAAY ¢ KMIIEYHOII IIaJI0UKOI, APOXKaMu, po30duIoi,
Mblmamn)? JI71s pernenns Kakux 610/I0TM4ecKrX 3aiad 9TOT 00BEeKT IIOAXOAUT OOJIbIlle BCEro?

OTBeT:
OueBuzHO, OTBET TpeOyeT MOHMMAHKs KaK OOIINMX HPUHIMIIOB BBIOOpPA MOJENbHBIX OPraHM3MOB, TaK I
crierpVKy CBOVICTB JAHHOTO OOBEKTa - IPEeACTABUTENS TUIIA KPYI/IBIX YepBeil (HeMaTox).

Haynem ¢ o0mmx npuHIMIOB. Bo-TiepBbIX, MOJENbHBI 00BEKT HODKEH OBITh HOCTATOYHO TUIIMYHBIM, T.€. MBI
[TO/DKHBI MMETh BO3MOXXHOCTb 9KCTPAIONMPOBATh IOTyYeHHble Ha HEM pe3y/IbTaTbl Ha Oojee IMPOKMIT KpPyT
OpraHu3MoB. Bo-BTOPBIX, €r0 MOYKHO JIETKO Pa3BOAUTH B TaOOPATOPHBIX YC/IOBUSX. B-TpeThux, Ha HEM JJO/DKHBI
paboTaTh MHOTVE CYIIECTBYIOIIVME METONMKN Y TEXHOJIOTMMU, UTO CIYXKUT 0a30il I UX COBEPIICHCTBOBAHMS U
[PasBUTHS HOBBIX. B-4eTBePTHIX, KaK C/Ie[ICTBIE IIEPEYNCTIEHHOT0, OH IO/DKEH ObITh XOPOILIO M3y4YeH C Pa3HbIX CTOPOH.

Tenepp o Caenorhabditis elegans. Bor ocHOBHBIe npen.

1. 9TO cBOOOTHOXXMBYIMII OPTaHU3M, IIO3TOMY OH JIMILIEH MHOTUX 4epT y3Koil cnenmanusanyn. [IpercraBurenn
KPYIJIBIX 4epBeil - PacHpOCTPaHEHHO! TPYHIBl MHOTOKJIETOYHBIX >XMBOTHBIX, TPEXCIOMHBIX OWIATEepuil, XOTs
I YCTPOEH Topasfio mpolie Apo30oduibl U, TeM Ooee, KpbIChL. T.e. OH, Ie/ICTBUTEIBHO, BO MHOTOM «TUIIMYEH», Q|
OTHOCUTEbHAS IPOCTOTA CTPOEHMS CYI[eCTBEHHO 0O/Ierdaer iefio. 3aMeTUM, OJfHaKO, YTO TeHOM 3TOTO YepBs He TaK]
y>K u mpocT: 12 (11 y cam110B) XxpomMocoMm copepskat nmpumepHo 20000 reHoB.

2. OTOT BUJI IETKO U JIELIIeBO KY/IBTUBUPYETCS B TaOOPATOPUH, TOCKOTIBKY

. KaK 1 y OO/IbIIMHCTBA CBOOOJHOXXVBYIMX KPYITIBIX YePBEil ero TeJI0 MUHMATIOPHO (IuHa 1o 1,5 MM), s
pasBeieHNsI Hy>KHbI MYH/MaJIbHbIe 00bEeMBI;

. KaK ¥ OO/IBIIHCTBO TIOYBEHHBIX HEMATO]I - CAIPOTPOd, B 1abopaTopuy JIeTKO pa3BOANTCS Ha MUTATETbHBIX]
Cpefax, CPaBHUTENTbHO HEIIPUXOT/IVB.

3. beicTpoe pasMHOXXeHNME UM KOPOTKUII OHTOT€He3 II03BOJIAIT 3a HENPOJO/DKUTENbHOE BpeMs IIPOC/IEUTH
MHO>XeCTBO IIOKOJICHMIA, IOTy4Yasi OrPOMHbBIE BBIOOPKIL.

4. B cuny ManbIX pasMepoB ¥ IIPO3PAayHOCTYM €ro JIETKO M3y4YaThb IIPM IIOMOINM COBPEMEHHBIX METOMOB
MIKPOCKOIINI; €T0 TKaHV IIPOHMIIAEMBI /ISl PA3/IMYHBIX BEI[eCTB, IIO3TOMY JIETKO VICTIONIb3YIOTCA TUCTONOTMYECKIE,
TUCTOXVIMIYECKIIE, IUTOXMMIYECKIe ¥ MOJTIEKY/IAPHbIE TEXHOIOT M.

5. Kak 1 11 MHOTMX MEJIKMX KPYTJIBIX YepBell, I/I1 Hero XapaKTepHa Sy Te/NsA — IOCTOSHCTBO KOMYECTBA K/IeTOK|
B COCTaBe TKaHell, crenududeckoe s Buia. ITO 3HAYNUT, YTO KOMYECTBO MUTO30B U AIIOITO30B Y JAHHOTO BUJQ
3aIpOrpaMMMPOBAHO Te€HETNYeCKN. VI 9TO MO3BOMAET C TOYHOCTBIO O KAXKJOI K/I€TOYKM M3YYUTh aHATOMUIO U
TUCTOIOTNMIO YepBs. Ha cerogHANMIHMII IeHb 3TO Ty4llle BCEro M3y4YeHHOE B IIJITaHe AaHATOMUY U TUCTOIOT M )KMBOTHOE.

6. DyTenus sB/IAETCS CNIefCTBIEM XKeCTKOI leTePMUHAIINY PasBUTHA: Cy/ibOa 6/1aCTOMEPOB >KeCTKO OIpefiesieTcs]
Ha CaMBIX PAaHHUX CTAAMX, HAYMHASA C IBYX KJIETOK; IIPUYeM MBI MOXXeM IIPOCIEAUTH CYbOY KaXX/[0i1 U3 HUX.

Bce 910 fienmaet ero He3aMeHMMBIM 0OBEKTOM:

. Buonoruu pasputus (0co6eHHO, TeHETUKM Pa3BUTIS), U3YJalollell TOHKVe MeXaHU3MbI JuddepeHIPOBKY
KJIETOK ¥ Pery/Isnyuy MopdoreHesa >KMBOTHBIX. He yAMBMTEIbHO, YTO 3TO IepBbIi MHOTOKIETOYHBII OPTaHU3M,
reHOM KOTOPOTO OBUI IIOTHOCTBHIO CEKBEHNPOBAH.

. Heitpobuonorunu. Caenorhabditis - eqyuHCTBEHHOE >KMBOTHOE, JI/Is1 KOTOPOTO M3BECTEH OYTY BECh KOHHEKTOM
~ T.e. COBOKYITHOCTb BCeX HEPOHOB, MX CBsi3eil ¢ 3 (HEeKTOPHBIMU ¥ CEHCOPHBIMU KIE€TKaMU. JTO [leJIaeT €ro
YHUKaJIbHBIM 00'beKTOM, CO3/jaBasi IPEeIOCHIIKY /I MOJIe/IPOBaHMs pabOThl HEPBHOI CHCTEMBI YKMBOTHOTO.

. Buonmornu kmetku u 6moxumun (eI TeTbHOCTb KaCKAOB, CUTHAIVHT U TIP.).
. OKOJIOrnY 1 OVOMHIVKAIMMN.
. 3oo70ruy, KOTOpast MpusBaHa 06061IaTh JaHHBIE BCeX OMOMTOTMYECKIX HaYK C IeIbI0 CO3TaHMUs L[e/I0OCTHOTO

peficTaB/IeHysi 00 OpraHu3Me >KMBOTHOTO.

Mecro npoBeznenus (ropog): Ilara:

CAHKT-NETEPBYPICKUW rOCYAAPCTBEHHbIW YHUBEPCUTET

'~ OIMMNUAAA LKONIbHUKOB CAHKT-NETEPBYPICKOIO FOCYAAPCTBEHHOTO
3 YHUBEPCUTETA

O6weo6pasoBaTtenbHbini npeamer: bBuonorna
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3aMONHAGTCA Y1€HAMM XKIOPU U LIMPPOBAILHOU rpynnbl

3AOAHMWE 1. Buibepume BCE npasunvtvie omeemovt u3 namu npeonoxentoix. O6sedume Oykevl, pacnonoxeHHuie
pAdom ¢ npasunvHoiMu omeemamu. Vicnpasnenus He 00nycKamcs.

1. Bakrepuy, pacTeHus, TpuGbl ¥ >XMBOTHBIE VIMEIOT HEMAlo
OOIIIIX TEHOB, XOTA U He SIB/IIIOTCA O/MBKMMY POICTBEHHIIKAMIL
TeHeTIrYeCKOE CXOICTBO ITIX OPraHI3MOB MOXKET OBITD CTIEACTBIIEM

a. HacriemoBanysi reHOB 0T 0611iero mpefka

b. Kpoccunrosepa ¢. OrpaneHHoi rMbpyaV3aLym

d. Toro, 4to MHOTVIe OO11[Vie TeHbI SB/IIIOTCS JOMVHAHTHBIMI

e. Jop13OHTa/IbHOTO TIepeHOCa TeHOB

2. IIpyHIym KOMIUIEMEHTAPHOCTH Aa30TUCTBIX OCHOBAHUIA
SIBIAICTCS YACTHBIM CTy4aeM 0ojiee 001ero MpUHIMIIA B3aIMHOTO
COOTBETCTBIA. B 0CHOBE KaKiX OVI0/IOrMYecKIX B3aMMO/IECTBILI
JIEKIT 3TOT OO IPUHIATIY

a. Bsaumopeiictsue pepmenTa u cybcTpaTa

4. TIporonedpymyy IIOCKIX YepBeii, MeTaHePUIVI KOTbYeLOB,
3e/IeHble JKeTie3bl PaK00OPasHbIX, HOYKM II03BOHOYHBIX — OPTaHbI,
TIPY IIOMOIIY KOTOPBIX OCYLIECTB/IACTCS BbIBE/IeHNE U3 OPraHii3Ma
MPOAYKTOB a30THCTOr0 06MeHa (aMMImaKa, MoyeBMHbI M 1ip.) Kakue
97EMEHTBI TeMa >KNBOTHBIX, NOMVMO II€PEUVICIeHHDBIX, MOTYT
TIPUHVMATD Y4acTIie B 9TOM IpoLecce?

a. ITokpoBbl Tenma b. ITnimeBapuTenbHas cucreMa

c. [ymopanbhas cucrema d. HepsHas cricrema

e. Kabepupit arrermit

5. B monmy:npmi HEKOTOPOrO BUJA €CTb IeH, IPeNCTaBIeHHbI
mByms amiesivu - D u d, npudeM co BpeMeHeM JONA 0cofei,
Hecynux amienb D, cylectBeHHO Bo3pocna. IIpudiHoit storo

b. BsanMHoe pacrio3HaBaHue raMeT MOITIO GbITh
c. BsaumopeiicTBie MOHOC/IOEB IUIINIOB B OMOIOTMYECKOl & IostB/IeHie OMacHOrO BMPYCa, Yallie 3aPaXKATOLLIETO HOCHTETIeN
aytenst d

MeMOpaHe

d. BsanmopeiicTB1e aHTHTETA C AHTUTEHOM

e. Bsanmmoperictue perynsaropaoro yyactka [JHK u 6enka-
(dakTopa TpaHCKpUIILINU

b. TToBbILIIeHHAS KM3HECTIOCOOHOCTD T€TEPO3UTOT

c. IlosBnenne oracHOro BHUPYCa, PEXKE 3apayKaroIlEero HOCHUTEEN
aymtenst D

d. TTonHast perieccuBHOCTD ayviers d

3. B 3penbIxX KiIeTKax BOPCHMHKY SMUTENS TOHKOTO KUIIIeYHNKa & Jipeii reHOB B Ma/IOMVC/ICHHOVA TIOMY/IALAN

JeTOBeKa MPOVCXOIMT
a. AKTVBHOe fiefieHe Afipa b. ®aromyros
c. Cexperpisa hepMeHTOB d. IToryoexne Boap! a. Kakao b. Yeuenrmra ¢. Topriia
e. [TormoreHrie MOHOMEpPOB IepeBapeHHO I d. Apaxirc e. Koe
3BAJAHWE 2. BuumamenvHo npouumaiime mexkcm, onucvléanowjuii Hekomopuiii npovecc. Onpedenume, 0 Kakom
npouecce udem peuv. Boibepume u3 cnucka 6ce mepmumbl, He HA38aHHbLE, HO ONUCAHHDLE 8 MeEKCINe U XApaKmepusyousue
OaHHbLll npouecc, a maxxie HA36aHUS MAKCOHOS8, OMPANAIOULUE CUCIEMAMUYECKYI0 NPUHAONIEHHOCb 0P2aAHU3MOS,
CNOCOOHBIX K €20 ocyuecmeneruto. Vicnpaenenus He 00nyckamcs.
Y HEKOTOPBIX OPraHM3MOB, HACETISIOIVIX TOYBEHHYI0, BOSHYIO M OPTaHU3MEHHYI0 Cpely 00U TaH, BCTPeYaeTCsl MeTab0maecKmit
IyTb, AIOIINII HeMaoe KOHKYPEHTHOE MPeVMYILeCTBO. B ero ocHOBe JIKUT BOCCTAHOBJIEHNE MOJIEKY/I HEKOTOPOTO Tasa -
OCHOBHOTO XVMMWMYECKOTO KOMIIOHECHTA aTMOC(l)epr Hallleil TIaHeThl. Hpouecc KaTa/IM3MpyeTCcss HECKOIbKMMU BEIIECTBAMIU.
Cpenn HUX 0co60e 3HaUeHe IMeeT YT O€/TKOBBIX MOJIEKYJT, AKTUBHOCTb KOTOPOTO MHIMOMPYeTCA MOJIEKY/IAPHBIM KICIOPOJIOM,
4TO TpebOyeT CIeNMaIbHBIX CIOCOOO0B 3aIUTEI OT BO3/EIICTBUA 3TOTO Be3/IeCyIero okucanTen. [10aToMy He yIUBUTENbHO, 4TO
HEKOTOPBIE U3 TVX OPTaHM3MOB XXIBYT B 0€CKICIOPOIHOI cpefie. Y IPYTUX XKe, CIIOCOOHBIX K OKCUTEHHOMY (POTOCUHTE3Y, STOT
IpOLiecC U/eT B CIEIMaIbHBIX K/IETKAX, I7le pab0Ta COOTBETCTBYIOIIUX (POTOCUCTEM 3a0/I0OKMPOBAHA.

6. Boi6epirTe pacTeHiLs, INTObI KOTOPBIX AB/LAIOTCA 606amm

1. MetaHoreHes
4. KnetoyHoe gpIxaHue
7. 'HueHune 8. Oukcanms a3oTa

2. llmanob6axTepun
5. AHaspoOHOCTD
9. AMeObI

3. IIpokapuoTsl
6. XeMOCHHTE3
10. ®epMeHTaTUBHDIN KaTaau3



3AIDAHME 3. Paboma ¢ pucyrxom.

[Tepen Bamu msoOpakeHMsI 4YepeloB pPa3INYHBIX MJIEKONMTAIONMX (COOTHOIIEHWS pa3MepOB He COOIOEHBI).
Omnpenennte, K KaKUM OTPsAlaM OTHOCSTCS MX oOmajareny, M 3alMIINTe Ha3BaHWs OTPANOB B TAOMMIY PAOM C
COOTBETCTBYIOIIMMI HOMEPaMIL.

IppIsyHbI

[Ipumarsl

ITapHOKOIIBITHDBIE

1
2
3. |Kutoobpasubie
4
5

XUIIHbIE

3SADAHMUE 4. Paboma ¢ pucyHkom.

[Tonb3ysich NmpencTaBlIeHHBIM MIAOTOHOM, M300pasuTe auarpammy nBeTka Ilactymbeit cymkn (Capsella bursa-
pastoris). O603HaubTe M0OBIE IATD €€ 3/IEMEHTOB CTPE/IKaMU ¢ IMppaMy ¥ BHECUTE X Ha3BaHUSA B TaOINILY PSAJIOM C
COOTBETCTBYIOLIVMI HOMEPaMIL.

I.

2.

3.

Il‘lllg,.

YamurenmuctTuk

Ocpb conBeTnsa

TeramuKa (aHgpoOLIEit)

1
2
3. |/enecrox
4
5

IInogonuctuk

3AIAHWE 9. Jlaiime passeprymuiii omeem Ha eonpoc. Vicnonv3yiime 015 0meema cneyuanvHo omeedeHHoe nose.

Cnoposuku (Sporozoa) wim Anykomiuiekcsl (Apicomplexa) — THII mpocTeimux, OOIBIINHCTBO IIPefCTaBUTeNel
KOTOPOTO SB/IAIOTCS OOMUTaTHBIMM IIapasuTaMy >KUBOTHBIX. K/IeTKM CIIOpOBMKOB 06mafaioT crernyuduieckum
OPraHON/IOM, KOTOPBII Ha3bIBa€TCs AIIMKOIUIACTOM 1 IIPeACTABIsIeT COO0IT yTPATUBIIYIO CHOCOOHOCTD K POTOCUHTE3Y
CU/IBHO BUJOM3MEHEHHYIO IVIACTHU/AY. AIMKOIUIACT XM3HEHHO HEOOXOMVIM i/l CIIOPOBUKOB, IOCKONIBKY 0€3 Hero He
MO>XKeT 06pa3oBaThCs BaKyo/lb, B KOTOPOIl KMBET Mapa3uTt. [lepeuncinte OCHOBHbIE XapaKTE€PUCTUKY allMKOIIACTA,
II03BO/IMBIINE YYEHBIM OTHECTY 9TOT OPraHOW/[, K ITACTHU/IAM.

OTBeT:

1) Hanmmume mHOTrOCHIOVHON MeMOpaHHOWU o6onmouku (y ammkoruiacrta 4
MeMOpaHbI, KaK y U IUTACTI]T HEKOTOPBIX BOZOPOCIIENt).

2) Hanmune cob6ctBennoi konbesoit [JTHK

3) Hammume COOCTBEHHOW CUCTEMBI TPAHCKPUIIUKM W TPAHCIALUN:
npokaprnotndeckue 70 S pubocombl, TPHK n T.10.

4) B pacTeHMSAX XTIOPOIIACT — 3TO HE TOIBKO MECTO COOCTBEHHO POTOCUHTESA,
T.e. CUHTE3a CaXapOB U3 YITIEKMC/IOTO Ta3a 1 BOZIbI, HO ¥ MECTO BOCCTAHOBJ/ICHNS
a3oTa U Cepbl, CUHTe3a HU3KOMOJIEKY/ISIPHBIX MOHOMEPOB U COE€NUHEHMUI
BTOpUYHOrOo obMeHa. B ammkomracte 4acTb OMOCMHTETHMYEeCKUX (DYHKITUI
COXPaHSIETCS: B HUX IPOUCXOUT CUHTE3 aMUHOKUCIOT Vi KU PHBIX KICIIOT, TeMa
1 TeprieHouIoB. bosee TOro, aHTMOMOTUKY, TIOIABIISIONINEe MeTabOTMYeCcKue
MyTI B allUKOIIIACTE, BBI3BIBAIOT I'MO€/Ib BCETO MapasnTa.

5) 3amacatomas GpyHKUMs. B anmkommacte CMHTE3UPYIOTCS M HAKAIUIMBAIOTCS
pKene30-cepHble 6enku 1 coequuenns pocdopa.

OKoHYaHME OTBETA




3AJAHWE 8. Pewume 3adauy no eeHemuxe u nosichume xoo ee peuwierus. Vicnonv3yiime 0ns omeema cneyuanvHo
omeedeHHoe nose.

[Tpu ckpemyBaHUy ABYX O€/IbIX YeNTYIYaThIX TMEHON OB BCe II0/TyYeHHbIe IOTOMKM MIMEIOT OIMTHAKOBYIO KPACHYIO
OKpacKy. KakoBbl BO3MOXXHBIE NPUYMHBI TaKol cuTyauuu? IIpuBegure cxemMbl COOTBETCTBYIOUIMX CKPELIVMBAHMIL.
[ Ka>kJioro 13 HUX 0ObACHUTE, KaKOe pacileniene o GeHOTHUITy ciefiyeT oXKuaaTh B F ?

OTBeT:

1. Habnromaemasi 3aKOHOMEPHOCTD BBIXOJUT 32 PaMKI KTacCuyecKux 3aKkoHOB Menjiens. Ee MOXXHO
00BACHUTD crenUIecKrM B3aUMOJEICTBMEM MO0 MEXY PasHBIMU ajjIeJIIMUA OJHOTO U TOTO
bKe TeHa (B IIKOJIbHBIX yUYeOHMKAX — «aJUIe/IbHBIMYU TeHaMW» ), TNO0 MeX/y Pa3HBIMU (B HIKOTbHBIX
yueOHMKaX — «HeaJIeIbHbIMI» ) TeHaMIA.

2. TlepBblit cry4yayl HY)KHO TNPENCTaBUTb B BMJe MOHOTMOPMIHOTO CKpemuBauus alal X a2a2.
[losicHMM, ITOYeMy MMEHHO TaK. Bo-IepBbIX, B IIOTOMCTBe HaOMIOfaeTCs equHOOOpasue, 3HAUNT,
POIVITENN TOMO3UTOTHBI. BO-BTOPBIX, pOUTEbCKIE a/I/Ie/I HEe MOTYT OBITh JOMWHAHTHBIMY, THAYE
BCe IOTOMKM TOXKe OKa3annch Obl 6enbiMu. V B-TpeThuX, peub UAET O IBYX Pa3HBIX a/ljIe/isax, HAYe
BCe MOTOMKM OBUIM OBl MJJEHTUYHBI POIUTESM, T.€. TOXKe Oe/TbIMIA.

KpacHas okpacka XapaKTepHa TOIBKO ISl TeTepo3urotr (alal2). ITo CBSI3aHO C TeM, UYTO KaXKpaasd
13 IOBYX paccMaTpMBaeMbIX ajjiesnieil KOpupyeT fedeKTHbI BapuaHT (pepMeHTa, He CIOCOOHBIN
obecreunTh CMHTE3 KpacHOTO nmurMeHTa. Ho eciim opraHmsM reTepo3uroTeH, B HeM OJJHOBPEMEHHO
NPUCYTCTBYIOT 00€ ajieni, a 3HaYUT, CUHTE3UPYIOTCS JBa Pa3HbBIX JeeKTHBIX BapUaHTa JaHHOTO
dbepmenTa. Ecnu aTi BapuaHThl leeKTHBI IT0-PasHOMY, MEX/[y HUMI BO3MO>KHO B3aMIMOJIEVICTBIE,
B pe3ynbpTare KOTOpPOro ux pedexkTsl OyIyT B3aMMHO CKOMIIEHCUPOBAHBI, U B UTOTe HAaYHETCS
Ooree-MeHee HOPMAJIbHBIN CMHTE3 KPACHOTO MUTMeHTa. Takoe siBJieHVe Ha3bIBAIOT MeXKa/lle/IbHOM
KOMIIJIEMEeHTaIlMe.

B F, 6yzmeT HabmofaTbcsl 0OBIYHOE 171 MOHOTMOPUIHOTO CKPELIMBAHNUA PaCIelIeHI e II0 TeHOTUITY
1 alal : 2 ala2 : 1 a2a2. Ha ypoBHe peHOTUIIOB OHO TIIpeoOpasyercs B 2 Oenbix (alal u a2a2) : 2
KpacHbIX (ala2) wn 1 : 1.

3. Bropoit ciy4ait Hy)XHO NpefCTaBUTb B Bupe AUrMOpupHOro ckpemuBanus AAbb x aaBB ¢
yCIIOBMEM B3aMMOJENICTBMA MEX[y reHaMyu A U B 10 IpUHIUITY pelieCCMBHOTO smucTasa (mis
CUHTe3a KPACHOTO MUTMEHTa HeOOXOIVIMBI IOMUHAHTHbIE aJIIeN 000MX reHOB A-B-; UMEHHO 3TO U
Ha0/II0maeTCA B Fl). BF, OymeT TUIIMYHOE JI/Is1 PEeLleCCUBHOTO 3IMCTa3a pacllerienne 9 KpacHbIX (A-
B-) : 7 6enbIx (Bce ocTabHbIe). 3aiavya peleHa.

3AJAHMWE 5. Ananus pucyHka.

Bribepute Bce IpaBUIbHBIE XapaKTEPUCTUKU OOBEKTA, IPefCTaBIEHHOTO

Ha ¢poTorpaduu, OTMETHB UX 3HAKOM «IUTIOC» (+) B COOTBETCTBYIOLIEI sTUeTIKe. HIDP

1. [laHHBIII OpraHu3M SIBJISIETCS TeTePOTPOdP oM

2. 9To mpeacTaBUTeNb Kinacca [uppongHble

3. Y maHHOrO Opra"HusMa >KU3HEHHbIN LUK/ IPOXOAUT €O | +
CMEHOI ITOKOJIEHU

4. [laHHBI OpraHn3M ABjsAeTca GOoToaBTOTPOPOM

5. JlaHHBI/I OpraHm3M obOuTaeT B MOpe Ha OOJIBLION
rTybuHe

3AIODAHME 6. Paboma c mekcmom.
Ileped Bamu mexcm, codepucausuti nssmop 6Uonouueckux ouubox. Buumamenvro npoumume e2o, Hatioume
OUUOKU U 00BACHUME, 8 UeM OHU 3AKTHUAIOMCH, 3AN0IHUB C60000HbLe N0 MAOIULbL.

Pery/siuyst paboThl BceX OPraHOB Ye/I0BEYeCKOT0 OpraHy3Ma OCYILeCTB/ISTCA 3a CYET ABYX B3aVIMOCBSI3aHHBIX
MeXaHM3MOB — HEPBHOT'O 1 TyMOpanbHOro. HepBHas pery/sist OCyIeCTBIAeTCs HEPBHBIMM KIETKAMU IIOCPEICTBOM
97IEKTPUYECKUX MMITYIbcOB. OCHOBHOJ MUIIEHBIO HEPBHON PETYIALMN SB/SETCSA MbILIIEYHAs! TKaHb: KaK ITafiKas
MyCKynatypa (Hampumep, MBILIIBI XKeTy[Ka, KPOBEHOCHBIX COCYAOB, fuadparma), Tak M IONEpeyHO-II0T0CaTas
(ckenmeTHas1) MycKymarypa. IymopanbHas peryasums OCYIIeCTB/ISETCS IOCPEACTBOM OMONOTMYecK) aKTMBHBIX
BellleCTB (TOPMOHOB), PaCIPOCTPAHSIONINXCS K OpraHaM-MUIIEHsIM 10 BHYTPEHHE cpefie OpraHusMa: Hallpumep, ¢
TOKOM KPOBH WIN Y€pPe3 MPOCBET YKeTyI0UHO-KUIIEYHOrO TPaKTa. [OpMOHBI BBIJIESIIOTCS B KPOBb SHIOKPUHHBIMM
Keme3aMu (LIMTOBUJIHON >Kele30il, rmiopu3oM, HAAOYEUYHMKAMY, [1€YeHbI0), a TaKXKe >Kele3aMyu CMeNIaHHO
ceKkpenyy (Harpumep, MOKeNyLO9HOIT).

O6benuHeHe HEPBHOTO ¥ TYMOPA/JIbHOTO MEXaHM3MOB IIPOMCXOANT HAa YPOBHE TMIIOTATaMO-IUIOpU3apHOT
CUCTeMBI, KOTOpasi BK/IIOYaeT B CeOsl SHIOKPMHHYIO )Ke/le3y Imnous, a TakKKe TMIIOTA/NAMYC — OCOOBIN OTHeNn
cpepHero Mosra. Iumodms BbIfensieT TOPMOHBI, KOTOpbIE YIIPaBIAOT PabOTOil APYIUX SHAOKPUMHHBIX JKeés.
Hanpumep, ropmoH runodusa TupoKcuH BauseT Ha paboTy IMTOBNIHOI YKe/le3bl, a afpeHOKOPTUKOTPOITHBIN — Ha
paboTy HaJAIOYeYHNKOB. [Unoranamyc, B CBOIO ouepefp, ypasisieT padoToi runodusa. Ocobble HepBHBIE KI€TKA
TUIIOTA/IaMyCa BBIJIE/AIOT B KPOBb HEIIPOTOPMOHBI, KOTOPbIE MOTYT YCU/IMBATD MM OCTAO/ATD CeKPeLNIo Tuodusa.

1 . Hnadparma ciokeHa IOTEPEYHO-I0I0CATON MBIIIEYHOV TKaHBIO.

ITpocBeT enyJ04HO-KNIIEYHOTO TPAKTA He OTHOCUTCA KO BHYTPEHHEN Cpefie OpraHM3Ma.

Ileyenp - >xene3a BHelIHeN CeKpennn.

2
3
4. FI/IHOTa}'IaMYC — OTHC/I IIPOMEKXYTOIHOI'O MO3ra.
5

TupokcuH — 9T0 rOpMOH, BBIIE/ISAEMBIN CaMOJI IIMTOBUITHON >Ke/le30¥, a He TUIO(QU30M.

OKoOHYaHNE OTBeTa




3BAIDAHME 7. Paboma c ungopmayueri.
Buumamenvro npouumaiime npeonoxentvie ppasmeHmot mexcma u paccmompume pucyHku, 3amem nepexooume

BbINONIHEHUIO 3A0AHULL

Knetounaa
membpaHa

PetnHanb

Pucynok 1. Cxema gericTBusA
dboTopenenTopa.

[Mepepava curHana

®parmenT 1. I|BeTHOe 3peHMe y ITO3BOHOYHBIX TpeOyeT MPUCYTCTBUA KIETOK ¢ (poTOperenTopamy, Ha3bIBaeMbIX
konboukamu. OHU cofepKaT ano(OTOPEeIeNTOPbl — ONCUHBI — TpaHCMeMOpaHHBbIe OeIKM, pa3andaroluecs Io
YyBCTBUTE/IBHOCTY K BOJIHAM CBeTa pasHoil mmuHbI (puc. 1A). BMmecTe co cBeToCOOMparomieil MpOCTeTNYECKO
TPYIIIOi — peTVHaneM — OHU o6pasyioT ¢oropenentop (puc. 1B). Ilpu mornomennn cseta MOJeKyna peTUHANA
U3MEHsAET CBOI IPOCTPAHCTBEHHYIO CTPYKTYpy (puc. 1C). DTo mpMBOAUT K M3MEHEHUIO KOH(OpMAIM OIICVHA,
KOTOPBII ITePeJAET CUTHAJI BHYTPb KJIETK). B 3aBMCMMOCTY OT [I/IMHBI BOTTHBI IIOITIOAEMOTO CBETA OIICMHBI JEIAT Ha
TPYU IPYIIIBL S-ONCKUHBI (MAKCUMYM YyBCTBUTEIBHOCTY NPUXOAVUTCS Ha CUHUI CBeT), M-ONCHHBI (XKEITO-3e/IEHbII
cBeT) 1 L-omcunsl (KpacHblit cBeT). JloCTaTOYHO M3MeHEeHMsI HeCKOIbKMX aMUHOKICIOT B monoxeHusx 180, 277 u
285, 4TOOBI CABMHYTH MAaKCMMYM IIOI/IOLIEHNA Ha 5, 8 1 15 HM COOTBETCTBEHHO (puc. 2).
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3 Pucynok 2. Cnexrpbl
§ IIOT/IOIE€HNIS Pa3HBIX OIICHHOB.
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Jinetsea Boisan),

@parmenT 2. VI3BecTHO, YTO LIBETHOE 3peHNE MIPUCYIIle BCeM IIPMMaTaM, HO OHO [IO-Pa3HOMY peann3yeTcs y pasHbIX
rpynn o6e3bsH. [y BceX Y3KOHOCBIX 00e3bsiH, K KOTOPBIM OTHOCSTCS MaKaky, I'MOOOHBI, TOPWIIIBI, MIMMIIAH3e, a
TaK)XXe Ye/IOBEK, XapaKTepHa TPUXPOMATHsA, CBsI3aHHAs C Ha/JMYMEM I'eHa S-OICMHA B 7-0i1 XpOMOCOMe 11 TeHOB M
u L-oncnHa B monosoit X-xpomocoMme. IlInpokoHockle 00e3bsAHbI (pPeBYHBI, KaITyLIMHBI, CAKOBbIE) MMEIOT TAKOIT >Ke
ayTOCOMHBII T'eH S-OIICMHA U eVTHCTBEHHBIN I'eH poTopenenTopa B X-xpoMocome. M mu L-0ncuHBI 3aKOAVPOBaHBI
PasHBIMU €ro a/UIeNIsIMU TaKuM obpazom, uto masa camioB XMY mmm XY, a Takke roM0o3uroTHbIx camok XXM vnn
X'X" xapakTepHa guxpomMatus. Tonbko reteposurotusie camky X" X" nMeror Bce 3 Tnma konbouex (Tpuxpomarus).
OTcrofia BbITEKaeT HECKOIBKO TUIIOTE3 O 3HAYeHNM MOMMMOpdusMa ocobell 1o 3TOMY IPU3HAKY B MONMY/IAIVIAX
MIVPOKOHOCHIX 00€3bsH:

1) Tumoresa o0 TeTepO3UTOTHOM IIPEUMYILECTBE: CAMKM C TPEXIIBETHBIM 3PEHVEM ITONTY4alOT KaK JIOTOTHUTE/TbHBII
pecypc IUIOABI )KEITOrO U KPACHOTO 1[BeTa, KOTOpPbIe OHY MOTYT pasnnyarh Ha GOHe MUCTBBL. TakuM o6pa3oM, OHI
0071a/Jal0T KOHKYPEHTHBIM IIPEVIMYIeCTBOM — BO3MO>KHOCTBIO TPATUTD OOJIbIIIe MU TATEIbHBIX BELIeCTB Ha Pa3/IYHbIe
HYX/ibl. OJTHaKO B pea/IbHbIX MOMY/IAIVAX IpeobajjaHye TaKIX 0cobeil He OTMEYeHO.

2) TunoTesa o pasmesieHUM HMILI: MOKA3aHO, YTO JUXPOMATHUECKOE 3pEeHIe TOMOTaeT B OIpee/ieHNIE KOHTYPOB U
pasmuueHny OOBEKTOB, OOTANAIONIVX ITOKPOBUTEIBCTBEHHON OKpackoil. TakuMm o0cobsaM jerde oOHapy>XuBaTb
HAaCEKOMBIX, JICIIO/Ib3YeMbIX B NNIIY, /1 TIOTEHI[MAIbHBIX BparoB (HampuMmep, ApeBeCHBbIX 3Meli). JIornmyeH BBIBOJ, O
paspeneHNy SKONOTMYeCKNX HUIl (IUIOf0sIAHbIE Y HACEKOMOSITHBIE 0CO0M).

3) MyTyamicTideckas TUIIOTe3a: B MO/ OFHM 0COOM MOTYT OIOBEIATh O MPUOIVDKEHNN Bpara, a Apyrue — o
BO3MOYXHOM JIOTIOJTHUTE/TBHOM KOPMe.

Boi6epnre BCE npaBuipHbIe OTBETHI U3 YeTHIpeX NpenoxeHHbIX. O0BeguTe OYKBbI, pacloNOKeHHBIE PAJOM C
NIpaBIIbHPIMM OTBEeTaMM. VIcIpaB/IeHN A He JOIIYCKalTCA.

1. IIpounTaiite ¢pparment 1 m paccmorpute pucyHku 1 u 2. Bei6epure npaBuinbHbIe YTBeP>K/IeHN S, OCHOBBIBASAChH
Ha nHGopManNy, N3T0KEHHOI B 3TOM ¢parMeHTe M Ha ITUX PUCYHKAX.

a. S-OIICMHBI MMEIOT HAaMOOMBIIYIO YYBCTBUTENBHOCTD IIPY A/IVHE BOMHBI 420 HM.
b. Petnnanp npu 061ydeHNN CBETOM MEHsIET CBOI0 KOH(POPMALNIO.

c. Petunanp B gpoTopenenTope nepegaéT CUTHAN fjaziee B KIETKY.

d. CBeTOUyBCTBUTENBHYIO QYHKIVIO y KONOOYEK BHIIOHSAET LIUTOIIA3MA.

2. Boi6epuTe BO3MOXKHBIE CHOCOOBI IIepeJady CUTHANA B KIIETKY

a. CBeT ¢ mmHOI BOMHBI 534 HM monajiaeT Ha peTuHanb. PeTnHanp Bo30yXgaeT M-OICHH, KOTOPBIN TTepeaéTt
CUTHaJI BHYTPb KJI€TKMU.

b. CBeT ¢ mnmHoIt BomHbI 420 HM IOIaJaeT Ha peTMHaIb. PeTHaMb BO30y>XKaeT L-oncuH, KOTOpLIiT epenaér
CUTHAJI BHYTPb KJIETKM.

c. CBer ¢ ymmHOI BO/MHBI 534 HM nomnagaer Ha M-oncus. Tor usMeHsAeT KOHGOPMALNIO peTHUHAA, KOTOPBII
nepefaéT CUrHaa BHYTPb KIETKM.

d. CBeT ¢ mymmHOM BOMHBI 564 HM HoNagaeT Ha peTuHanb. PeTuHamp Bo30yxaeT L-onCcKH, KOTOpPHIT TepenaéTt
CUTHaJI BHYTPb K/I€TKMU.

3.IIpounTaiite pparmeHT 2. BeiGepure npaBmIbHbBIE YTBEP>KIEHN S, OCHOBBIBAsICh HA MH()OPMAIIVIN, M3TI0KEHHOI
B 3TOM (pparmenre.

a. CaMKJ IIVPOKOHOCHIX 00€3bsIH C TPEXI[BETHBIM 3PEHMEM IIO/TYYaIOT IIPEMMYILECTBO 1 BBITECHAIOT OCTa/IbHbIE
TeHOTMIIBI 13 O Y/IALIUNL.

b. YenoBek mpuHAIEKNUT K LIMPOKOHOCHIM 00€3bsTHAM.

c. [eH S-omncuHa He ClLIeIUIEH C MTOIOM.

d. CaMubl B OMy/IAIMAX IMPOKOHOCHIX 00€3bsIH COOOIIAIOT 0 HAXOXK/ICHNN IIIOfOB.

4. YuutsiBag mHpoOpManMIo, HpeJCTaBICHHYIO BO pparMeHTax TeKCTa M Ha PUCYHKAX, YKa)KUTe BUABI, B KOTOPBIX
caMIbI MMEIOT I M-, 1 L-oncuHBbI.

a. YenoBek pa3yMHBIIL.

b. OOBIKHOBEHHBII KaITyLIMH.

c. Kapnmkosplil myumnaHse.

d. IlenTpampHOaAMepUKaHCKMII PEBYH.

5. YuurbiBas mHpopManuio, NpeAcTaBIeHHYI0 BO ()parMeHTe 2, YKOKNUTE, B pe3ylbrare KaKMX CKpelyiBaHNil
IIVPOKOHOCHIX 00€3bH OJHOTO BU/IA MOTYT IOTYYNUTHCA TPUXPOMATUIHbIE CAMKIL.

a. XM YxxM XM
b. X! YxXM XM
c. XLYxxmMmxt

d. XM YxXM X
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