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

VicTopus JeMOHCTpMpPYeT HaM CIy4ay MacCOBBIX 3abo/eBaHUII /Mofeil 3apasHbIMM OonesHsamu. Uyma, xornepa,
a Telepb CBMHOJ TPUIII ¥ IMXOpajgKa J6oa, ClIOCOOHBI YHECT) OTPOMHOE KOMM4YeCcTBO XXu3Hell. Kak HasbiBaeTcs
MaccoBOe pacCIpoCTpaHeHMe MHQEeKIVMOHHBIX 3aboneBaHmit cpemy mropeii? Ilpemnoxmure pasnmyHble CIOCOOBI
npodMIaKTUKY ¥ 60PBOBI C HUMIA.

OrTBerT:

MaccoBoe pacupocTpaHeHre MHGEKIVOHHOTO 3a00/IeBaHNs CPelM JII0fell, 3HAYMTEe/IbHO MPeBhIIIaioliee 0OObIYHbIIN
yPOBEHb 3a00/1eBaeMOCTH, Ha3bIBaeTCs snupemueit. [Ipy HeHajexxaleit rurueHe ¥ craboM pasBUTHUM MeVIVIHb]
BIIEMUI CTY>KaT BaKHENIIMMY HeraTV BHBIMY PETy/IATOPaMy YMCTIEHHOCTY Hace/IeH . DMUIEMIUN, 3aTParuBaoiye
Cpasy HECKOJIbKO CTPaH, IIe/Iblii KOHTMHEHT VI BCIO IUIAHETY, Ha3bIBAIOTCA MaHAEMUAMIL.

Hpoq)MHaKTMKa ANUIEMUN TOCTUTAETCA:

- CAHUTapHbIMU MEPOIIPUATUAMMN, BKITIOYAOINMU O9NCTKY OUTHEBO Y CTOYHBIX BOI, BbIBO3 Hepepa60TKy Mycopa
I T.IL.;

- IUAEMUOTIOTNYECKM KOHTPOJ/IIEM HACE€/I€HUA U CAHUTAPHO-3MNIAEMNOIOTMYIECKUM KOHTPOJ/IEM II€pEMENIaE€MbIX
[IPOAYKTOB IIMTAHN, JKUBOTHBIX U paCTeHI/HU/I;

- IIOBBIIIEHEM IMMYHIUTETA HaCeIE€HNS (BakMHALVIA, 3aKa/IKa);

- HaI30POM HaJl IPUPOIHBIMU OYaramu 3aboeBaHmiL;

- 60pb00Il C OpraHM3MaMiu-IepeHOCYNKaMu (KPOBOCOCYIVIMY YWICHVCTOHOTVIMY, TPBI3YHAMU I T.I1.),

- pa3pabOTKOII M BHeJpeHMeM HOBBIX JIEKAPCTB U CIOCOOO0B JIeYeHNs, U3ydeHneM Bo30yauTenert 3ab0eBannit 1 uxj
[IVIKJIOB B IIPUPOJE;

- CTPOUTE/IbCTBOM CTAIVIOHAPOB /I pa3MelleH sl 3apa3HbIX OO/IbHBIX;

- MTHPOPMAIVIOHHO-IIPOCBETUTENIBCKOI pabOTOI ¢ Hace/leHNEM.

HenocpenctBenHas 60pbpba ¢ pacripocTpaHeHneM 001e3H1 BO BpeMsl STIUIeMUN:

- BBeJleHe KapaHTIHA, 3¢ eKTUBHASA M30/ALNA 3a00/IeBIINX VM 30HBI pacClIpOCTPaHeHNs 00/Ie3HI;

- appexTrBHAA Tepamys 3a00/IeBIINX, BKIIOYAIOIAs MCIIOIb30BaHNe TOTOBBIX CBIBOPOTOK IPOTUB BO30OYAUTEII
00se3Hy, aHTUOMOTUKOB (IIPOTVUB MUKPOOPraHNU3MOB) U APYTUX IIPENapaTos;

- 3aXOpOHEHNe YMEePILNX, MCKITIoYarollee BO3MOXKHOCTD Ja/IbHENIIer0 pacIpoCTpaHeH s 00Ie3H;

- HOpMajbHOe cOaJlaHCHpPOBAaHHOE IMTaHue, obecledymBarollee OPraHM3M Ye/lOBeKa BCEMM HEOOXOAVIMBIMMU
NVITaTe/IbHBIMY BellleCTBaMI VI BUTAMIHAMU;

- MHPOPMAIVIOHHO-IIPOCBETUTENIbCKAsA paboTa ¢ Hace/IeHMeM.

OKoOHYaHMe OTBETA

Mecro npoBeznenus (ropog): Ilara:

CAHKT-NETEPBYPICKUW rOCYAAPCTBEHHbIW YHUBEPCUTET

'~ OIMMNUAAA LKONIbHUKOB CAHKT-NETEPBYPICKOIO FOCYAAPCTBEHHOTO
3 YHUBEPCUTETA

O6weo6pasoBaTtenbHbini npeamer: bBuonorna

2017-2018 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

3AIDAHMWE 1. Bubepume BCE npasunvrvie omeemovi u3 namu npednoxernoix. O6sedume 06ykevl, pacnonoxeHHuie
pAOOM ¢ npasunvHuiMu omeemamu. Vicnpasnenus He 00NycKamcs.
1. MuTtoTndecKue JeleHUsA Yy BBICHINX PacTeHUIT 4, B mocnennme fecaTwieTMs Ui PEKOHCTPYKIMM
HpUBOAAT K popMupoBaHmIo (duroreHeTMyecKX  OTHOIIEHVI  IIMPOKO  WICTIO/B3YHOTCS
a.Knemox sernckozo zamemo@uma b. 4 I:IMICK/ZGWIOK MOJIeKyJIﬂpHO—GI/IOJIOI‘I/[‘IeCKI/Ie JAaHHbIe, KOITA PONCTBEHHbIE
C. Cnep/vtamosouaog d.Kﬂ@mOK KOpHeSOZO yexiuxka B3aIMOOTHOIIIECHILS OpI‘aHI/ISMOB YCTaHaBH]/maIOT Ha OCHOBeEe
e. Cumosuonvix mpyoox CPaBHEHV: CTPYKTYPbI OpPraHIM4ecKIX MaKpoMonekyn. [Imsa stnx
Lie7Ieli MCIIO/Ib3YIOT:
2. 3BecTHO, 4YTO HaceKOMbIE W PaK006pa3HIrIe - a. Honmcaxapmﬂm b. AT® c¢.PHK
Onmuskue pouacTBeHHUKM. IIpu 3T0M HeKOTOpble MPUSHAKM, . /IHK
ofue s 00eyx Ipymi, BOSHUKIN Y HUX He3aBucumo. K
YMCTY TAKUX NPY3HAKOB OTHOCHTCS 5.
a. HesaMKHyTas1 KpOBEeHOCHAs cuCTeMa
b. XKabepHoe dvixatiue y 800HbIX opm
c. Pasdenerue mena Ha mpu omoena: 207108y, 2pyob u OprouiKo
d. Clo>KHBIIT MOST, COCTOSAILNI Y13 TPeX OTAENOB (CHHLIEpeOpyM)
e. Ilonepeynomnonocaras MblllIeYHAs TKAHb

e. benxu

Kakme u3 mepeymcieHHBIX HEPBOB HECYT TONBKO
YyBCTBUTEIbHbIE HEPBHbIE BOMTOKHA?

a. bry>xparomuit b. CnuHHOMO3Ir0oBOII

¢. Oborsamenvbviil d. [nasogsuraTenbHbIN

e. 3pumesnvHblil

6. Kocvomomuramn HaspIBalOT >KMBOTHBIX, JJII KOTOPBIX
3. Komka npu xopnGe ommpaercs He Ha BCIO CTONY xapaKTepeH OYeHb IIMPOKWiT apeal. BbiGepure M3 CImicka,
(kak 4wenoBek), a TONbKO Ha HanbUpbl. Takoii BapMaHT pyUBEIEHHOTO HIDKE, >KMBOTHBIX-KOCMONONMTOB, KOTOPBIX

CTPOEHMSI KOHEYHOCTEN HA3bIBAETCS NABUEXOKAECHNEM. MOKHO BCTpeTuTh Bo3ne nmodepexxmit EBpasun, Hosoro Csera,
M1t KaKMX U3 epedNCIIeHHbIX HIDKe II03BOHOYHBIX TAK)Ke  ApuKiu 1 ABCTpamim.

XapaKTepHO Na/lblieXOKAeHme? a. Peqnoii yrops

a. Kponux b. llaxan b. Benast axyna
¢. Manyn d. 3y6p c. Kocamxa
e. 3ebpa d. [pebeHuaTbIit KPOKOIWIT

e. Mopckas muHora

SAOAHUE 2. BuumamenvHo npouumatime mekcm, onucvléarouuti Hexkomopuiii npoyecc. Onpedenume, 0 KaKkom
npoyecce udem peyv. Boibepume us cnucka 6ce mepmuHol, He HA36aHHbLe, HO ONUCAHHDLE 6 MeEKCIe U XAPaKmepusyouue
danHwiti npovecc. Vcnpasnenus He 00nycKamcs.

Cpeyi BBICIIVIX pacTeHNi1 OHA COBPeMEHHasI IPYIIIIA JOCTHIVIA SBOJIFOLIIOHHOTO PACLiBeTa B TOM YVIC/Ie U O71arofjapsi OIVIChIBAEMOMY
TIPOLIecCy. ITOT MPOLECC HACTOTIBKO CBOEOOpaseH, YTO MPUHYMAIOLE B HEM yJacTye CTPYKTYPBI JjaKe IOy CBOV OCOObIe
Ha3BaHVIA, OT/IMYHbBIE OT Ha3BaHNII TOMO/IOTVYHBIX OPTAHOB Y BCEX OCTA/IbHBIX BBICIIIVIX PaCTeHMIL. BHYTpy CrieIa msnpoBaHHOTO
oprana (opran Ne1) ofHOro 13 pacTeHwit, y4aCTBYIOLVIX BTOM ITPOLiecce, POpPMIPYeTCsl MHOXKECTBO MaTIOK/IETOYHBIX 0OPa30BaHMI,
KOTOpbIe Pas/IMIHBIMY CIIOCOOAMI TIePeMEIAIOTCA K APYTOMY CreLalIbHOMY OpraHy (opra Ne2) TOro ke caMoro W JPyroro
pacTeHyst ¥ TIPOHVKAIOT BHYTPb Hero. I1oc/ie 9TOro mponcxoaut o0beyHe e IPYHECEHHBIX sIep € sApamu B oprade Ne2, u B
pesyrbTare pOpMIpPYETCs HOBOE PacTeHNe.

3. Moxoobpasuble 4. [TvinvHuk
7. Huvinvyesoe 3epHo

10. Auemoxopus

1. Cemesauamox 2. AnluKanbHO€e JJOMUHMPOBaHMe
5. Jlsoiiroe onnooomeoperiue 6. Copyc
8. Tonmocemennbie 9. HokpvimocemenHvle



3AIDAHME 3. Paboma ¢ pucyrxom.

[Tepen Bamy IATb PUCYHKOB, Ha KOTOPBIX CTpeIKamyu C mydpamy 0003HAYEHBI >Kele3bl BHYTPEHHeNl U
CMEIIaHHOI CeKpelny YyenoBeKka. BHecuTe B Tab/IMIly Ha3BaHNUA TOPMOHOB, KOTOPbIE BHIPAaOaThIBAIOTCS Y BBIE/IAIOTCS
B KPOBb 9TIMU eJle3aMi (110 OfHOMY TOPMOHY /Il Ka>K/IO XKe/le3bl), PSJOM C COOTBETCTBYIOIVIMI HOMEPaMIL.

lanoTanaMye

BosMoO>kHbBI 11 gpyrue npaBuib-
Hbl€ BaPMAHThI OTBETOB.

ComarorponuH

AfipeHanuH

Tupokcun

IIporecrepon

Nucynun

3AJJAHWE 4. Paboma c pucyHKom.

CxemaTuyueckyt u306pasute MpOOIbHBIN Cpe3 ceMeHM COCHBI cubupckoit (Pinus sibirica). llogmuiinTe mr06bie IATH
ero anemeHToB. O603HAYbTE UX CTPENKaMI € i pamy 1 BHECUTE Ha3BaHWSI B TAOTIMIY PAZOM C COOTBETCTBYIOLIVIMU
HOMEpaMIL.

CeMeHHaA KOXypa

Cemsapmonnu

Crebenék

JHJOoCIEPM

Kopemox

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

[TapTeHoreHes — ¢QopMa MOJIOBOTO pPa3MHOXEHVA, IPU KOTOPOM [JOYEPHUII OpraHM3M pas3BMBAeTCA U3
HEOIIOIOTBOPEHHOIA AlilleKneTKN. OHa HepeIKO BCTpeYaeTcs KaK Cpely >KMBOTHBIX, TaK U cpefy pacTeHuit. Kakosbl
IpeVIMYIIeCcTBa ¥ HESOCTATKM 3TOrO CIocoba pasMHOXKeHMA? Bcerma nm jodepHuit opraHmsM obmagaeT TeM e
TeHOTHUIIOM, YTO U MaTepuHCcKmit? [logkpennTe cBoii OTBET IPUMEPAMIL.

OtBer: lIpemmymecrsa:
1. He TpebyeT y4acTs My>XCKOI 0cOOU, C/IeJlOBAaTeNbHO, HeT HeOOXOAVIMOCTH ITOJCKa ITOJIOBOTO MTApTHepPa,
[ITO OCOOEHHO aKTya/IbHO PV HU3KOJ IVIOTHOCTY IIONY/IALIVM, /11 MHOTYIX ITApPa3UTOB U IIPUKPEIIEHHBIX (GOpPM.

2. 9TO CPaBHUTENBHO OBICTPHINT 1 SKOHOMUYHBII CIIOCOO pa3MHOXXEHMSI, TaK KaK

. He Tpararca BpeMs 1 pecypchl Ha IIOUCK ITOJIOBOTO MTapTHEPA.

. He pacxopyroTcsa pecypchbl Ha pa3BUTHE CaMI[OB VIV Ha IIPOU3BOAICTBO MY>KCKIX TraMeT.

. YacTo obecrieyrBaeT MOBBILIEHHBI YPOBEHDb POXKAAEMOCTH U, CTIeIOBATE/IbHO, OBICTPBII POCT YMC/IEHHOCTH]
MO/ (HarpyuMep, y AadHUI 1 KOTTOBPATOK B KAKOJI-TO MOMEHT BCe pepTIUIbHbIE 0COOV CIIOCOOHBI OTK/IA/IbIBATh
i111a).

. PasBuTue yacto nponcxoaut OpIcTpee (HalpuMep, y HEKOTOPBIX BUOB fadHMM pasBuUTHEe SMOPUOHA OT S
10 BBIXO/a 13 000/I0YEK IIPOUCXOANUT BCETO 3a 1 JIeHb, a 10 BBIXO/Ia 13 BBIBOJKOBOIT KaMepbl — 2-3 JIHs). DTO OIAThb-
TaKJl YCKOPsIET POCT YMCIEHHOCTI.

. Bo MHOIMX cTy4asx mpoucxopuT 6e3 Meifo3a, 4To ONATh-TaK! II03BO/ISIET COKOHOMUTD BPeMs U PeCypChL.

3. Ilpu ramno-guniIongHOM crocobe leTepMIHALMY To71a (HaIpuMep, y IT4ell, 0C, MyPaBbeB) TaKOe pa3MHOXKEHIE)
[103BOJIAET PETYINPOBATDH IOJIOBYIO CTPYKTYPY MOIY/IALNMN.

4. Crioco6CTByeT pacceneHuIo Bufia: faXke eAMHCTBEHHAss 0COOb, OKa3aBIINCh B IMOAXOMASIINX YCIOBYSAX, MOXET]
[laTh IOTOMCTBO ¥ OCHOBATD IO Y/IALMIO. DTO MOXET CIIOCOOCTBOBATD ¥ OBICTPOMY BUZOOOPAa30BAHMIO.

5. VIHOrAa crnoco6CcTBYeT «XpOMOCOMHOMY BU/I000pa30BaHNIO», KOITIa MEXBIUOBOI IVOPV], VTN TIOMAIUION/HAS
cbopma mpomsBopuT cebe MOJOOHBIX IyTeM IAPTEHOTeHe3a. 3aMeTUM, Y4TO (OPMBI, BO3HUKIINE B Pe3yIbTaTe
OTaIeHHOV TMOPYUAN3AIUY, MOTYT IIPOSIB/IATH TeTEPO3VC U, COOTBETCTBEHHO, ITOBBIIIEHHYIO )KII3HECTIOCOOHOCTD.

3aMeTNM TaK>Ke, YTO MHOTHE IIepedyCIeHHble 0COOEHHOCTM AT OOJIbIIOe IIPeVMYIeCTBO, KOTA MOAXO/SAIINE
[UTS1 SKVMI3HY YCIIOBYISA VIV PECYPCBI OTPaHMYeHBI B IPOCTPAHCTBE (HAIIpMMep, PACIIONATraloTCsl OTAE/TbHBIMM IIATHAMM)
VIV BO BpeMeHM (TIOSBJIAI0TCS Ha KOPOTKUII Iepyoz U HellpeckasyeMo). [Ipyu aTom MHorme ocobm (siina, TMYnHKY
I 1Ip.) TMOHYT, TaK ¥ He HOCTUTHYB MX. Hampumep, ecnmu ofMH U3 MHOTMX MUPAIMAVeEB - TMYMHOK ITeYeHOYHOTO
COCasbIMKa - BCe-TAaKM HAIleJl VM 3apaswl YIUTKY (Majoro IpymOBMKA), TO MMEHHO IapTEHOTeHe3 II03BOJISET]
[IapasyuTy 3a CPaBHUTENTbHO KOPOTKOE BpeMsA IEePEeBECTH BELIECTBO U SHEPTUIO XO3AMHA B T€lla MHOTUX IIOTOMKOB.
Ba)kHO, YTO MapTeHOTeHe3, MPOTeKAWIIN 6e3 Meit03a, TPUBOIUT K «TUPAKUPOBAHUIO» 0COOEl, reHeTU4ecKy
VIEHTMYHBIX MaTepy. ITO MOXKET OBITh BHITOJJHO B HEM3MEHHBIX, O/IarONPUATHBIX YCTIOBUAX CPebl ¥ CIOCOOCTBYET]
3aKpeIUIeHNI0 OTaronpuATHBIX HAC/TeCTBEHHBIX M3MEHEHMiI. A OTCYTCTBUE Melio3a BBITOJHO, HaINpuMep,
OTCYTCTBJMEM HaC/IeCTBEHHDIX OTK/JIOHEHNII, CBA3aHHBIX C HApYLIEHNEM €T0 XOfa.

HepocraTku:

1. CHmXeHMe ypOBHS HAaC/IeACTBEHHON M3MEHYMBOCTY (IpM [JUIUIOMJHOM aMefOTMYeCKOM IapTeHOTeHe3e).
OTO MOXKET CHU3NUTD aJJalITUBHBIN NOTeHUMal. HeKoTopble yYacTHUKM MMUCAIN B CBA3Y C 9TUM O CHIVDKEHUU PO
eCTeCTBEHHOT'0 OTOOpa ¥ OBBILIEHNN PO/ CITy4YalifHbIX IIPOI[ECCOB.

2. Ilpu ramnoupgHOM mapTeHOreHe3de (pas3BUTHE M3 TAIUIOUTHOTO siilja) Be/IMKAa BEPOSTHOCTb IIPOSIBIICHMUS]
[PeLieCCUBHBIX MYTAIUI, CHVDKAIOIINX XKI3HECITIOCOOHOCTb.
3aMeTNM, YTO MHOTVe OpTaHU3MBI (PaKyLIKOBBIE ¥ BETBUCTOYCbIe payKy, KOJIOBPATKM, COCA/TBIINKY) 00JIa/jaloT]
C/TO)KHBIM KM3HEHHBIM IIVIKJIOM C YepeloBaHMeM apTeHOTeHETUYEeCKOTO ¥ OOBIYHOTO TIOJIOBOTO Pa3MHOXKEH M. ITO
MI03BOJISIET VICIIONIb30BATh IIPEUMYILECTBO IIAPTeHOTeHe3a, N30erast HeraTMBHBIX 9 (eKTOB.

[eHOTUIIIYECKOE OT/INYME JOUEPHETO OPTaHN3Ma OT MaTepMHCKOTO HAOTIOIaeTCsA B TOM C/Ty4ae, ec/iu 00pa3oBaHme)
[apTEeHOTEHETYECKOTO SAIla COIPOBOXKAAETCA Meli030M (HampumMmep, y IT4el U KOJOBPATOK CaMKV AVIUIOVIHBI, @
CaMIIbl, Pa3BUBAIOIMECS U3 FAIUIOU/THBIX SIULY, - TAIIOVUITHBI ), MV €C/TN SIjeK/IeTKa KaKMM-TO 00pa3oM BOCCTAHOBMT
MATUTONHBIN Habop xpomocoM. [Ipu aMerioTudeckoM HapTeHOTeHe3e OOBIYHO 0OpasyeTcs K/IOH, IeHeTHYeCKN
V/IEHTIYHBII MaTEPUHCKO 0COOM, XOTSI 11 B 9TOM CTy4ae BO3MOYKHBI MY TV B XOJle TaMeTOreHe3a I, C/IefJlOBAaTe/NbHO,
[TOSIBJIEHII€ TEHOTUIINYECKIX OT/IYIMIA.

Bo3MOXHBI 1 IpyTHe IpaBU/IbHbBIE 37IEMEHTHI OTBETA.

OKOHYaHNe OTBETA




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

dopma ymiert y 10NyXOBUIHbIX TPhI3YHOM0B KOHTPONIMUPYETCA TeHOM R. Anjienib R oTBevaeT 3a CTOS4Me YL, aJlIeb 1 —
3a oBycyble. CriepMaTO30MIbI C PeLieCCHBHOI a/IIENbI0 JAHHOTO TeHa MMEIT 20%-YI0 )KM3HECIIOCOOHOCTD, a Y SIIIeKIeTOK
C 3TOJi Xe aj/eNblo XU3HEeCTIOCOOHOCTb B 3 pasa moBbilieHa. Kakoe pacmienyienne 1o geHotuiy ciexyer oxupaarb B F,
TIO/Ty9eHHOM Ipy cKpemuBannu 9rr X & RR?

OTBeT:

1. Kaxxpplit U3 poguTesnei Mpou3BOUT TOMBKO OJVH TUII TaMeT, YaCTh 13 KOTOPBIX KM3HECTIOCOOHA.
[TosTomy rubpups F , momydennsie npu ckpemuBanuu 9 rr X & RR 6ynyT efuH0o06pasHs (Rr).

2. CxpemmuBaHme Mexpy rubpupamu F mmeer crmemyrommit Bum: $Rr x Jd'Rr. Terepp HYXHO
OTBETUTH Ha BOIPOC, B KAKOM COOTHOIIEHUY BO3HUKHYT TaMeThl R U 7 y Ka)KIOT0 U3 YYaCTHUKOB
BTOTO CKPEIIVBAHMS.

3. My>xckne ocobu OyayT IpOM3BOIUTH CIEPMATO30M bl B COOTHOIIEHUY 5R : 17,

4. JKeHckme ocobu OymyT MpOM3BOAUTD SIMLIEKIETKM B COOTHOoUIeHMM 1R : 3r (maxke y ramer ¢
HOpPMa/IbHBIM T'€HOTUIIOM >XM3HECIIOCOOHOCTh HMKOTAA He JocTuraer 100%, I03TOMY CyIIecTBYeT
[pe3epB /I OBBILIEHNS X KU3HECTIOCOOHOCTN).

5. Paccunrarp pacmennenue B F) o reHoTuiry MoxHo 160 ¢ nomombio penretku Ilennera, mu6o
aHamuTUIecKuM crnocobom: (5R : 1r)(1R : 3r) = 5RR : 16Rr : 3rr. COOTBETCTBEHHO, pacIilelyieHNe 10
¢denoruny 6yger 21R-:3rr wau 7R-: 1rr (7 co cToAmmMM ymamuy : 1 ¢ HTOBUC/IBIMN).

6. 3ajlaya pelIeHa.

OxoHUYaHME OTBETA

3AJAHMWE 5. Ananus pucyHka.

Ha PUCYHKE IIpEACTaB/I€Ha PEKOHCTPYKIVIA HEKOTOPOI'O I€BOHCKOI'O JKUBOTHOT'O.
Ono AOCTUTA/ZIO B JIMHY 60 cm 1 O6I/ITaHO, CKOp€€ BCEro, B IPECHbIX BOJAX.
HOCTapaIZTer, N3Yy4NB PUCYHOK, pEKOHCTPYNPOBATb CBOJIICTBA 3TOTO OpraHu3Ma.
BbI6epI/[T€ U3 IIPEJIO’KEHHOI'O CIIVICKAa XapaKTEpUCTUKHU, KOTOpPbIE€ IIOTHOCTbHIO
BEPHbI /I HETO. OTMeTbTe NX TaJIOYKaMU B COOTBQTCTBYIOIIIGIZ sA4Yerike Ta6HI/IHbI.

Inop

I103BOHOYHVIK JAHHOTO >KMBOTHOT'O BK/IFOYAET ILENHbIV, IPYHO, OACHIYHDIN, KPECTLOBbII 11 XBOCTOBOJ OTHIE/IbI

JKuBoTHOE 007Mazaso «pebepHBIM [IbIXaHMEM», TIPY KOTOPOM IJIABHBI JIBVDKITE/Db JIbIXATe/IbHBIX IBVDKEHIIT — MeXpeOepHble
MBIIIIIBI

Ero 6rmskuvn POLOCTBEHHVMKaMI B COBPeMeHHOﬁ CbaYHC ABJIAIOTCA TPUTOHDI U CaJTaMaHIPbL A%

JKviBoTHOe MMerio 1Ba Kpyra KpoBOOOpaItieH st v

KoykHbiit TIOKpOB HEC MaCCVIBHbIE POT'OBbIE IVTACTUHBI, 3alMIIABIINE €I'0 OT IITEPO3aBPOB, YaCTO OXOTVBIIVIXCA Y 6eper013 BOIOEMOB

3AIOAHME 6. Paboma ¢ mexcmonm.
Ileped Bamu npumep maxkozo mexcma, coOepicaujuii namo 6Uon02U4ecKUX oumubok. Bhumamenvro npoumume ezo,
Hatloume ouubKU u 00BACHUME, 8 UeM OHU 3AKAI0UAIOMCH, 3aN0IHUB C80000HbLE N0 MAOIULbL.

[TosiB/IeHMe IIOIOBOTO PasMHOXKEHMsI — BaXKHOE [OCTVDKEHME SBOJIONMM, 3aK/lovaiollee B cebe MCTOYHUKIU
KOMOVHATMBHON M3MEHYMBOCTH. Y HUSIINX 9YKapMOT — OFHOKIETOYHBIX BOJOPOC/El U TpuOOB, MPOCTENIINX
YKMBOTHBIX - II0JIOBOE Pa3MHO>KeHNe HeM3BECTHO. B TO Jke BpeMsl y BBICIINX pacTeHNIT, MHOTOK/IETOYHBIX XMIBOTHBIX
U IpuOOB II0JIOBOE Pa3MHOXKEHME MPeCTaB/IsieT COO0I eMHCTBEHHYI0 (GOPMY BOCIIPOM3BOZCTBA ceOe MOJOOHBIX.
TaMeThI — CIeIanu3upoBaHHble [I0/IOBbIE KJIETKM, B HOPMe HecCyllue ralylouHoe sApo, II03TOMY (pOpMIpOBaHye
raMeT BCerja IIPOVCXOUT B pe3y/IbTaTe Melio3a. Y MHOTOK/IETOYHBIX OPraHM3MOB raIIONHOE AXPO MY>KCKOI FraMeThI
IPOHMKAET B >KEHCKYIO IIOJIOBYIO K/IETKY, C/IMBACTCS C ee SIPOM, B pe3y/bTaTe 4ero o6pasyeTcst JUIIONIHOE PO
3urorsl. OpraHyM3Mbl IIOBBILIEHHOI IIOMJHOCTY OOBIYHO OOPA3yIOTCs IIPU CAMSAHUK SlEP OT HECKONbKUX TaMer,
HAIIPUMeD, TPUIUION/IBI — IIPY CIIVISTHUY TPeX, a TeTPAIIONbI — IPY CTIMSHUM sIiep OT YeThIpeX raMeT U T. Ji. My>kckue
raMeTbl BCET/ja IMEIOT KTy TUKY, YTO 0OecIednBaeT UX po/ib Kak aKTMBHOTO Hayasia B IIpOIlecce OIUIOfOTBOPEHNS U
oTpaxkaeT TOT (paKT, YTO M3HAYATBHO OIIOAOTBOPEHIE OCYIECTB/ISIOCh B BOJHOIL Cpefie.

1 Y MHOTMX OJHOKJIETOYHBIX BOZOPOC/IeN U IpuboB (HampuMmep, y X/TaMUIOMOHAJBI 1 IPOXOKEN) MOT0BOe
. PasMHOXXeHME JaBHO M3BECTHO MCCEeJ0BATEIAM

2 Y BBICHIMX pPacTeHMil, MHOTOK/IETOYHBIX TIPUOOB M >KMBOTHBIX MMeET MeCTO TaKXe Oecrosoe WIn
. BEreTaTMBHOE Pa3sMHOXKEHIE

3 Y MHOIMX OpraHusMOB (HaIpuMep, Y BCeX BBICUINX pacTeHMi) GOpMUpOBaHMe TaMeT UJET B pe3yabTaTe
. MHUTO3a

4 OpraHyusMbl HOBBIIIEHHO IUIOMJHOCTY OOBIYHO OOpasyloTCs MHade: B pe3y/nbTaTe CIUAHNUA IaMeT, 13
. KOTOPBIX XOTs ObI OffHa VIMeeT IIOBBIIICHHYIO IVIOUTHOCTD

5 My>KcKue raMeThl He IMEIOT >KTYTYKOB Y MHOTMX CEMEHHBIX PACTEeHMI, paKOOOPa3HBIX, KPYITIBIX YepBell 1
. T.IL




3BAIDAHME 7. Paboma c ungopmayueri.

Buumamenvro npouumaiime npeosnoxeHHvle PpazmeHmul mekcma u paccmompume pucyHku, 3amem nepexooume K
BbINOTHEHUI0 3A0aHULL

®parmenr 1. Eme B XIX Beke DpHcT [ekkenb chopmynupoBas 61oreHe TM4eCKmii 3aKOH, B COOTBETCTBUM C KOTOPBIM B OHTOT€He3e
JKMBOTHBIX BOCIIPOM3BOAATCA STalbl X ¢uaoreHesa. CoBpeMeHHOe IIOHMMaHNe PO6IeMbl OTINYAETCA OT TeKKEIEeBCKOTO 1
HAaXOJMT BbIPa’KeHNe B «MOJIe/M IIECOYHBIX 9acoB» (puc. 1). CormacHo 3Toit MOAeNN, CpefjHIe CTayy SMOPMOHAILHOTO Pa3BUTHA
JKVIBOTHBIX, KOT/J]a IIPOMCXOJUT 3aK/IaJIKa OCHOBHBIX OPIaHOB, SBJIAIOTCS CaMbIMM KOHCEPBAaTUBHBIMU (T.e. He CKIOHHBIMU K
5BOJIIOLVIOHHBIM M3MEHEHMAM) U TI03TOMY IOXOXM IPYT Ha APyra. ITOT KOHCEPBATUBHBIN 3TAll HA3bIBAIOT «(PUIOTUIIYECKOI
cTapyeri», IOTOMY YTO MMEHHO B 3TO BpeMs (popMupyercs IUIAaH CTPOEHNS, XapaKTepHBIN /I HAHHOTO TUIIA >KMBOTHBIX
(phylum - Tumn). bonee paHHMe n MO3JHME 3TAIbl PasBUTUA XapaKTEPUIYIOTCA OOJbIIEN SBOMIOLMOHHOI I/TACTUYHOCTDIO 1
MO3TOMY Pa3IMYaIOTCA CUIbHee. Y XOpPIOBBIX Ha JAaHHOM cTagyum GopMMpyeTcs XOpfa, HepBHaA TpyOKa, skabepHble e,
comutbl. OKa3anoch, 4To GUIOTUNNYECKAs CTaAMs eCTb B Pa3IMYHBIX TI'PYIIAX XMBOTHBIX, B TOM YJC/Ie y Pa3HbIX 4YepBeil,
HAaCEeKOMBIX, T03BOHOYHBIX 1 JaXKe y pacTeHumit u rpu6oB. HemaBHue nccemoBanns oKasamm, 4T0 SMOPYOHbI PUIOTUIIYECKOI
CTafIuy CXOJHBI He TO/IBKO II0 CTPOEHMIO Te/Ia, HO 1 110 HaOOPY U YPOBHIO SKCIIPECCUY TEHOB.

HAaMEHYHMBOCTE

MbiLLik

L]
Pucynok 1. «Mopenb I€COYHBIX YacoB
pasButysA» (cmeBa) U QWIOTUIIMYECKUE
cTagumn amMbpuoreHesa ITO3BOHOYHBIX

(cmipaBa)

FPazanTua

@®parment 2. UYroObl pasrajaTb  3arajiky
«IIECOYHBIX YaCOB PA3BUTHS» Y4YeHble PeLIIN
BBIICHUTD, YeM OT/IMYAIOTCS TeHbl, paboTaroline
Ha CPeJHMX CTafysX, OT TeHOB, PabOTAIOLIIX
paHee wiy mosfHee. B WacTHOCTH, I KaXK[Oit
cragyy pasButuss Ml (Mus musculus) 6bu10
HOJCYNTAHO KOMMYECTBO T€HOB, 9SKCIIPeCcCus
KOTOPBIX OCTOBEPHO MOBBILIEHA M/ OHVKEHA [0 CPABHEHMIO C [PYTMMU FeHaMy, paboTarolyMu Ha 91oit cragyu. OKasanocs,
4TO CpefiHMe CTaUM XapaKTepusyTCs sSBHOI crenndukoit (puc. 2A). BbIACHMIOCH TaKKe, YTO CPeyl TEHOB, pabOTAINX Ha
CPeHMX CTaMsAX, IOBbIIIEHA TO/Is TeX, KOTOPbIe IKCIPECCUPYIOTCS BO MHOTYIX TKaHSX M OpraHaX SMOpIOHa M/IM Ha pasHbIX STarax
pasBuTus. Taxke ObUIO OKAa3aHO, YTO A/Is1 OEIKOB, KOAMPYEMbIX 9TUMI TeHaMM, XapaKTepPHO B CpefHeM OoJIbliiee KOMNIECTBO
6emoK-0eNKOBBIX B3aXMOJECTBMIL. A 9TO MOYKET O3HAYaTh, YTO OHM BOBJIEYEHBI B OOJIbIIee YMC/IO PA3/INYHBIX CUTHAIBHBIX U
PETy/IATOPHBIX KaCKaJoB.

Ipyras rpynma 3oonoros paborama ¢ kpyribiMu depsamu Caenorhabditis elegans. YdeHble mocTapanach BBIACHUTD, YTO
Ipou3oiaeT ¢ GUIOTUIINYECKON CTafMell, eC/ii CHATD aB/ieHue eCTeCTBeHHOro otbopa. COXpaHUTCS OHA WM HeT? YdueHble
BBIBE/IM OT OFHOTO 00Iero popmtens 19 MMHMI depBeil, B KOTOPBIX OTOOP MOMHOCTBIO OTCYTCTBOBAJ M LIJIO HAKOIIEHME
MyTaumit. [Ipy aToOM 151 Oy YeHNsI KaXXOTO C/IEAYIOLero ITIOKOIEH VS CTyYaitHbIM 00pa3oM BbIOVpaIcs OfyH repMadpOaUTHBIIN
OCHOBAaTe/Nb U3 IPENBbIAYIIEro, KOTOPbIi
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ITocne sTOTO, MOACYNTAB U3MEHYMBOCTb MHTEHCUBHOCTY 9KCIIPECCHM F€HOB Ha Pa3HBIX CTA[MAX Pa3BUTHA, yUYeHble HAPMCOBATIN
rpaduk 3T0it MsMeHunBOCTHU (puc. 2Bb). OH MMeeT ABHBII MUHMMYM Ha YpoBHe 4-5 crajuit. B aToT nepruop Hanbonee akTMBHBI
TeHbl, OTHOCAIMeCA K ABYM (yHKIMoHanbHbIM rpynmaM: HOX-TeHbl 1 TeHbI, KOTOpble OTBEYaT 3a KOOPAMHMPOBAHHOE
PasBUTHE 3apOJbIIIEBBIX TMCTKOB. ABTOPbI Ha3Ba/IM IOC/ENHME T€HaM MHTETPalyy U TIOJYEPKHY/IN, YTO MUMEHHO 3Ta TPyTIa
OKasasiach Hanbojiee KOHCEPBATMBHOI B VX 9BOMIOLMOHHOM 3KcniepumenTe. [laxke 6ombire, yeM HOX-renspl. Pesyibrarsl paboTh
TIO3BOJIAIOT 3aK/II0YNTD, YTO KPAaTKOBPEMEHHOe CHATHE JIaB/IeHNsA 0TOOpa He CHMMaeT OTPAHMYEHNI C IIpoIiecca pasBUTUA: OH
BCe PABHO OCTAETCA 3aperyMpPOBAHHBIM B IIEPMOJ, CTAHOB/IEHNA TI/IaHA CTPOEHMA Tera.

Bri6epnre BCE npaBuipHbIe OTBETHI M3 YeTHIpeX NpeqnoxeHHbIX. O0BeguTe OYKBBI, pacIoNTOKeHHBIE PALOM C
NIpaBWIbHPIMY OTBEeTaMM. VIcIpaB/IeHNA He JOITyCKalTCA.

1. ITpoutnte pparmMeHT 1, paccMOTpUTE PUCYHOK 1 ¥ BbIGepHTe BCe MPaBUIbHbIE BAPUAHTHI OTBETA.
a. 3apooviuiy HACEKOMbIX PA3HBLX U006 HA CPEOHUX IMANAX PA3BUMUS NOX0NHU OpYy2 HA Opyed
b. dunoTnnuyeckas cTafus pasBUTHA He BbIpaXkKeHa y 6€CII03BOHOYHBIX XOP/IOBBIX
c. Y N0360HOUHBIX HUBOMHDIX IMOPUOHDL HA PUNOMUNUUECKOTLL CTNAOUL UMEIO X60CH
d. B pasHbIX rpymmax M03BOHOYHbIX Ha (PMIOTUIINYECKOII CTafNM SKCIIPECCUPYIOTCS pas/INyHble TeHbI

2.IIpoutnte pparMeHT 2, pACCMOTPHTE PUCYHOK 2A ¥ BBIOEpIITe BCe IPaBIVIbHBIE CY)XKAeHN 0 pasButyiv Mus musculus.

a. KonmdaecTBO reHOB, 9KCIpeccrst KOTOPBIX JOCTOBEPHO BBIIIIE, YeM [IPYTMX, MaKCUMajIbHa Ha CPeHMX CTaANAX
pasBuUTUA SMOpUOHA

b. Jlons 2eH06 ¢ noBvlueHHOTE SKCHpeccueti MUHUMALHA HA CPEOHUX IMANax pa3surmus

c. Ha camoii nepeoti cmaduu pazéumusi KOIUYEC80 2eHO08, IKCNPeccUs KOMopvlx 00CHOBePHO NOHUdMEHA,
npesvluiaem KOMU4eCmeo 2eH06 ¢ NOBblUeHHOTI IKcnpeccueti

d. MuHMMYM KO/MMYecTBa TeHOB, SKCIPECCUsl KOTOPBIX HOCTOBEPHO BBIIIIE, IPUXOAUTCS B TOYHOCTI HA Te XKe
CTafiuy Pa3BUTHSL, YTO Y TEHOB, SKCIIPECCHUsl KOTOPBIX TOCTOBEPHO HIKe

3. Kakne nono)xeHn:s OFHO3HAYHO CIEAYIOT 3 pPe3yIbTaTOB SKCIEePUMEHTa C SMOPMOHAMM MBbIIIN, OMICAHHBIX
BO (pparmMenTe 2 11 Ha puUCyHKe 2A?
a. B amOproreHese Bcex ITO3BOHOYHBIX NIPUCYTCTBYeT QYIIOTUIIIYECKAS CTa VA
b. Ha xaxcooii cmaouu paseumus muluiu 0eiicmayom 2etovl, 0061a0arousue 60see 8biCOKUM YPOBHEM IKCHPeCCUU, 1O
CPABHEHUIO ¢ OpYy2UMU 2eHaAMU
d. MakcuMyM KouecTBa reHoB, paboTaloNux 60jiee MHTEHCUBHO, YeM JIpyTHe, HabmoaeTcs 1o GOpMUPOBAHNS
XOPZbI M HEPBHOM TPYOKM
c. Bce renpl, paboraromye Ha GUIOTUIINIECKON CTAfAUM PAa3BUTUA MBI, SABIAIOTCA 4aCTbIO PETY/IATOPHBIX
TeHHBIX KaCKaJIoB

4. ITpournte pparmeHr 2, paccMOTpuTe PUCYHOK 2B 11 BBIOepuTe Bce IpaBibHbIe cy>kaeHns o Caenorhabditis elegans.

a. Cpemu TeHOB, paboTaoIUX Ha 4-5 CTagMAX pasBUTHA, Hambojlee M3MEHUYVBBIMM B OTCYTCTBME OTOOpa
OKa3aJIMICh Te€HbI, KOHTPOMpyomye GOpMIpOBaHe 3apPObIIIEBBIX TMCTKOB

b. Kaxcoas uz 19 nunuii uepeeil K KOHUY dKcnepumeHma 6Ka04ana Hocumersnei pasnudHvLx Mymauuil

¢. Boicokuti yposeHv usmeHHUB0CMU IKCHPECCUL 2eHO8 HAOTHOO0AU NPU NPOXOHOEHUU HePEAMU Nepeoti U 6Mopoil
cmaouti passumus

d. Cypna o xapaxTepy M3MeHUMBOCTY SKCIIPECCUY TeHOB, Y 9THX YepBeil B OTCYTCTBIE OTOOpa HeT BHIPasKeHHOI
bunoTUIIYeCKOI CTagUN

5. Vicionb3ys uH$opMamio, NpefcTaBIeHHYIO B TEKCTe U Ha PUCYHKaX, a Tak)Ke Bamu sHaHusd, BbiGepuTe Bce
MpaBWIbHbBIE YTBEP>KACHMUS.
a. Pumorunmyeckas CTaaus pa3BUTHs XOPHOBBIX - TACTPy/Ia
b. Dxcnepumenm ¢ Kpyenvimu 4epeamu C6UOEMeNbCINBYem 0 CYyuLeCB08aHUU CUNbHOOCTICMBYIOULUX BHYMPEHHUX
paxmopos, onpedensouux xo00 pazsurmust HueomHozo Ha smanax 4-5
c. Cpedu eenos, pabomaruwux HA CPeOHUX CMAOUAX IMOPUO2eHe3d Mbluil, 6euKa 007 0071a0aI0UsUX
nneiiompontoim 3¢ pexmom
d. Hanuuue ¢punomunuveckoti cmaouu — yHoameHmanvHas uepma oHmozeHe3a npeocmasumersneil pasiuuHvix
MUN08 HUBOMHYIX, KOMOPAS BblpANAeMCcs He MONbKO 6 MOp@onoeuteckom cxoocmee 3apooviudei, HO U 8
0C00EHHOCNAX 2eHeMUUECKOLl pe2yNIAUUU NPOUECCO8 PA3BUMUS



