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Yacte 1
(120 MUHYT)

B I,Z[EIHHOI‘;I YaCTH BCTPECYAKOTCA 3aJdHUA TPEX TUIIOB:
Tun A: 3ajaHMs C HECKOJIBKUMU BEPHBIMU OTBeTaMHU (Bcero 15 3agaHui, cymMa 45 6as1y10B)
Tun B: 3aganusda Ha conocTaB/ieHus (Bcero 6 3aZjanuii, cymMma 30 6as1/10B)
Tun C: 3agayu co cBOGOJHBIM OTBETOM (Bcero 2 3a/jaHusi, cymma 20 6as1jioB)
MakcuMyM 3a OJHY 4YacThb: 95 6a/1/10B
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Tun 3aganuii A. TecToBbIe 3aaHUS C MHOKECTBEHHBIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3asaHuAX JaHHOM YaCTH B Hayasle UJIeT YCJIOBHUE, a 3aTeM LIeCTb BApUAHTOB OTBeTa (1o]
oykBaMu oT A f0 F). YyacTHMKaM HEO6XOAMMO ONpeeUTh, ABASETCS JIM KaX/Abli U3 BapUaHTOB
OTBeTa BepHBbIM (MOAXOAUT 1MoL (POPMYJMPOBKY 3aJlaHUsl) UM HEeBEepHBbIM (He NOAXOAWUT IO
bopMyIMPOBKY 3aiaHuA). B Kak10M 3aiaHUU MOXKeT 6bITh OT 0 10 6 BEpHbIX BAPDUAHTOB OTBETA.

CucreMa OLl€HKH:
3a KaxK/Jj0e MpaBUJIbLHO OTMEUYEeHHOe YTBEPXKIeHHEe MOXKHO MoIyduTh 0,5 6asia
3a Kax/Jj0e HEMpaBUJIbHO OTMeYeHHOe yTBepieHue — 0 6as1y10B
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3aganue ID 2 - 3 6a/1a

O6was 0415 8cex apuaHmMos yacmv 80nNpoca:

JIuaHbl - pacTeHUs cO CcTe6GseM, HY)KJAWIUMCA B onope AJsA pocta. [Ipy 3TOM JiMaHbI He
HCIOJIb3YIOT pacTeHHe-0Nopy KaK UCTOYHUK NUIIY. K 3nuduTaM 0THOCAT noced0iiuecs Ha
APYrUXx pacTeHUAX (JepeBbAX U KyCTapHHMKax) aBTOTPO¢HbIe OpraHM3Mbl, He NOrJ0oLaniye
BOJY U 3JIEMEeHTbI MUHEPAJIbHOI'0 MMTAaHMA U3 >)KMBBIX OPraHOB pacTeHui-onop (popodpurtos).
InuPpuUTHI U36eraldT KOHKYPEHIMH 3a CBeT, N0CeJIAACh JOCTATOYHO BBICOKO U He pacxoayA
IPY 3TOM MaTepHaJibl HA NIOCTPOEHH e ONMOPHBIX OPraHOB.

OnpepesnTe, ABJAAETCA BePHbIM UJIM HEBEPHBIM KaXK/J0€ U3 CJIeAYIOLMX yTBePKAeHUI:

Bapuanm 1:

A) KusHeHHasa ¢opMa sMaHbl B 6OJIbLEN CTeNeHU XapaKTepHa /Jis TPONMYECKUX JIECOB, 4YTO
00yCJI0BJIEHO B TOM 4YHCJIe 60JIbIIMM BUJ0BbIM pa3Hoo6pa3reM GpopoPUTOB;

B) JluaHbI cOCOOHBI U3MEHATb MUKPOK/IMMAT GUTOLIEHO33;

C) /[ns MHOrux anudUTOB XapaKTEPHO KCEPOMOP(PHOE CTPOEHHUE;

D) BwujoBoe 60raTcTBO, COCTaB U CTPYKTypa 3NMUPUTHOIO MOXOBO-JIUINAWHUKOBOIO NOKpPOBa He
3aBHUCUT OT BO3pacTa pacTeHHUs-0IIOPHI;

E) ®opmupoBaHUE «4EXJ0B» U3 IUAHOOAKTEPUHN, BBIMOJTHSIOIIMX a30TGUKCUPYIOIIYI0 GYHKIUIO
Ha KOPHAX y HEKOTOPBbIX TPONHUYECKUX OPXUJEeH, ABJAETCA NPUCIOCOOJeHUeM K 3NUPUTHOMY
006pasy *KU3HU;

F) PasnuyanoT KopoBble M IyMycCHble 3NUQUTHI (MepBble NPUKPEIJISIOTCA HEeNOCPeJCTBEHHO K
KOpe, a BTOpble YKOPEHAITCS B CKOIJIEHUSAX OPraHW4YeCcKoro BellleCTBa Ha pacTeHUU-0IIOpe), IPU
3TOM Xy>Ke ob6ecredeHbl MUHepaJbHbIMU 3J1EMEHTAaMU KOPOBble 3NUQUTDI;

Bapuaum 2:

A) IlpucyTcTBHE COCYAUCTBIX 3NUGUTOB (NANOPOTHUKOOOPA3HBIX U LIBETKOBbIX) OTJIMYAET
TPONMYECKUU J0KJeBOH JieC OT JIECHBIX PUTOLEHO30B YMePEHHOH 30HBbI;

B) BosbmKMHCTBO 3NUGUTOB — TUTPOPUTHI;

C) BugoBoe 60raTcTBO, COCTAaB M CTPYKTYypa 3NMUPUTHOIO MOXOBO-JUIIAMHUKOBOIO NOKpPOBA He
3aBHUCUT OT BO3pacTa pacTeHHUA-0IIOPHI;

D) JluaHbl yKOPEHSIOTCS B 10YBE;

E) ®opMupoBaHHe «4eXJIOB» U3 JUAHOOAKTEPUH, BBIMOJHSAOIUNX a30TOUKCUPYIOILYI0 QYHKIIMIO
Ha KOPHSX y HEKOTOPBbIX TPOMUYECKUX OpPXHJeH, ABJSETCS MNPUCIOCOOJeHUEeM K 3NUPUTHOMY
006pasy XU3HU;

F) PasnuyaloT KopoBble M IyMycCHble 3MUQUTHI (MepBble NPUKPEIJISIOTCA HENOCPeJCTBEHHO K
KOpe€, a BTOpble YKOPEHSIOTCS B CKOMJIEHUSIX OPraHM4YeCcKOro BellleCTBa Ha pacTEHUH-0IOpe), IpU
3TOM Xy>Ke obecriedeHbl MUHepaJbHbIMU 3J1EMeHTaMU KOPOBble AU (UTHI;

Bapuaxnm 3:

A) IlpucyrcTBue COCyJUCTbIX 3NUPUTOB (MANOPOTHUKOOOPA3HBIX M IBETKOBBIX) OTJMUYAET
TPONMUYECKUU 10XKJeBOH JieC OT JIECHbIX PUTOLEHO30B YMePEHHOM 30HBbI;

B) Cpeau asnuduUTOB MIMPOKO pacCpoCTPaHEHbI CYKKYJIEHTHI;

C) BupgoBoe 60raTcTBO, COCTaB U CTPYKTypa 3NUPUTHOTO MOXOBO-JIHUIIAWHUKOBOrO MOKpPOBA He
3aBHUCUT OT BO3pacTa pacTeHHUsSI-0NIOPHI;

D) JluaHbl He HYK/Jal0TCS B IOYBE;

E) ®opmupoBaHHe «4eXJIOB» U3 IHUAHOOAKTEPUH, BbIMOJHSAOUIMX a30TPUKCUPYIOLLY0 QYHKIIUIO
Ha KOPHSX y HEKOTOPbIX TPONHUYECKUX OPXHUJeH, fABJSAETCA MPUCIOCOOJeHUEM K 3MUPUTHOMY
006pasy XXU3HU;

F) PassinyaloT KOpoBble U TyMyCHble 3MUQPUTHI (epBble NPUKPEIISIOTCS HENOCPeACTBEHHO K
KOpe, a BTOpble YKOPEHAITCSA B CKOMJIEHUSAX OPraHM4YeCcKoro BellleCTBa Ha pacTEHUHU-0IIOpe), IpU
3TOM Xy»Ke obecreyeHbl MUHEpaJbHbIMU 3/1eMeHTaMU I'yMyCHble 3MUPUTHI.
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3aganue ID 3 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

BblgesiMTe/IbHasA JAeATe/JbHOCTb PAacTeHMs SBJISIETCS NPOsSBJIEHMEM OCHOBHOIO CBOICTBa
’)KUBBIX OPraHM3MOB - MOCTOAHHOTO OOMeHa BelleCTB U 3HEPruM C OKpY)Kawllel cpezoil.
BbijesieHMe BeleCcTB BO BHEIIHKWI0 CpeAy OCYHIEeCTBJAAETCS CHelMa/JM3upPOBaHHBIMU
CeKpPeTOpPHBIMM KJIETKaMH, KOTOpble pachoJjiaraloTcs Ha NOBEPXHOCTH pacTteHusa. Tak
OCyLIeCTBJISAETCSA BblAe/IeHHEe PaCTBOPOB NIPU I'yTTalluy, CEKpenys HeKTapa U Jp.
Onpeaenure, ABJISIETCS BEPHBIM UM HEBEPHBIM KaXKJ0€ U3 CJIeJyI0IMX YTBePXK/JeHN:

Bapuanm 1:

A) MHorue rujaToZibl HaAMOMUHAKT OObIYHbIE YCTbHIA, CIOCOOHBIE OTKPbIBATh M 3aKpPbIBAaTh
OTBEpPCTHUE, Yepe3 KOTOPYIO BblesieTcs Boa (BOAHYO MOpY);

B) Hekrap, cekpeTupyeMbli JIOBYMMU HACEKOMOSIAHBIMM pacTeHUssMu Nepenthes, Cephalotus,
Sarracenia, Darlingtonia, ciyuT 3¢ PeKTUBHON NPUMaHKOM! [IJI1 HACEKOMBIX;

C) HekTapHMKM MOTryT OBITb pacloJioXKeHbl Ha LBeTKaxX (¢JiopasbHble HEKTAapHUKHU) U
BereTaTUBHBIX OpPTraHax;

D) HekTapHMKU TeCHO CBsSi3aHbl C MPOBOJASLIMMU My4KaMH, TaK KaK [JIsl UX JesTeJbHOCTH
HeOo6X0/IUM MOCTOSIHHBIN NPUTOK OpraHUYeCKUX BelLeCTB;

E) VY HekoTOpBIX pacTeHUN HEKTAPHUKU NPEJCTABISAIT CO60M BUJOM3MEHEHHbIE TPUXOMBI;

F) CyumecTBylOT CTPYKTypbl, IPOMEXYTOUHbIE IO CTPOEHUIO U COCTaBYy BbIJI€/IIEMOI0 CEeKpeTa
MeX/ly HEKTapHUKAaMU U FU/IaTO/laMHU.

Bapuaum 2:

A) MHorue ruJjaToZibl HalOMUHAKT OObIYHBbIE YCTbHILA, CIOCOOHBIE OTKPbIBATh M 3aKPbIBAaTh
OTBEpPCTHUE, Yepe3 KOTOPYIO BblJiesieTcs Boza (BOAHY0 MOpyY);

B) BrlgesieHue ryTTallMOHHOM BJIard MOXKeT ObITh 06YC/I0BJIEHO KOPHEBBIM /laBJI€HUEM;

C) B BoJsiockax HeKTapHUKA MPH pas/ipakeHUHM HX HACEKOMbIMHU T'€HEpUPYeTCs MOTeHIHal
JIeHCTBUSA, KOTOPBIA PacpoOCTPaHSIeTCs OT MeCTa pasApaKeHusl 110 JKeJIe3UCThIM KJIeTKaM U TSKaM
npoTOodI03Mbl, CTUMYJIHUPYSI HEKTApPOOOpa30BaHUE U HEKTAPOBbI/IEJIEHUE;

D) 3kcrpadsiopanbHble (pacrnoJsio’keHHble BHE LIBETKOB) HEKTAPHUKH MPHUBJIEKAIOT MYypaBbeB,
KOTOpbI€e, OTIYTUBAIOT APYTUX HACEKOMBIX, COOHpast CJ1aJIKUe BblJIeJIEHUSI paCTeHUH;

E) CekpeTupymiasi akTUBHOCTb XapaKTepPHa /IJis1 BCeX KUBbIX KJIETOK PACTEeHUH;

F) CymecTByIOT CTPYKTypbl, IPOMEXYTOUYHbIE MO CTPOEHHUIO U COCTABY BBIJIEJIIEMOT0 CEKpeTa
MeX/ly HEKTapHUKAaMU U TU/IaTO/JlaMHU.

Bapuaxnm 3:

A) Hekrap, cekpeTUpyeMbli JIOBUMMU HaceKOMOSIAHbIMU pacTeHusMu Nepenthes, Cephalotus,
Sarracenia, Darlingtonia, cny>kuT 3¢ PeKTUBHON NPHUMAHKOMU JJ1s1 HACEKOMBIX;

B) BrigesneHue ryTTallMOHHON BJIaru MoXeT ObITh 00YCJI0BJIEHO KOPHEBBIM JlaBJI€HUEM;

C) HekTapHukd MOryT OBITH pacloJiOKeHbl Ha IBeTKax (QsiopasbHble HEKTAapHUKHU) U
BereTaTUBHBIX OpraHax;

D) /[lng 3amuThl OT NATOTEHOB B HEKTape HEKOTOPbIX pacTeHWH BCTpevyarTcs (epMeHThl
IJII0OKaHa3a U XUTUHA3a;

E) HekTapHMKM TeCHO CBfI3aHbl C NPOBOASALIMMHU MYy4YKaMM, TaK KaK JJ HUX JesaTeJbHOCTU
He0o0OX0/IMM NOCTOSAHHBIN IPUTOK OPTaHUYEeCKUX BELeCTB;

F) CekpeTrupymolias akTUBHOCTb XapaKTepHa /1J151 BCeX )XUBbIX KJIETOK pacTeHUH;



3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

3aganue ID 8 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

B 60JIBIIMHCTBE C/Iy4YaeB OAHOK/IETOYHbIEe aMéGOH/JHbIe NPOTUCThI He MPEeBbIIIAIT pa3MepoB
B AEeCATKH-COTHU MUKPOMETPOB, OAHAKO, B C/Iy4ae HaJIMYUA 60/IbLIOr0 KOJIUYECTBA s4ep B
KJIeTKe, TaKHe MPOTUCThI CIOCOOHBI JOCTUraTh HEBEPOATHBIX pa3MepoB. ITO cipaBe/JuBO,
HanmpuMep, AJIA HEKOTOpPbIX cJuM3eBUKOB (Myxomycota), a TakxkKe JAJA THraHTCKHX
rJIly0oOKOBOJHbIX  ¢opamuHudep (Foraminifera) u3 rpynnsl KCeHO)HoPOophI
(Xenophyophorea), koTopble mnpejcTaB/ieHbl HAa BepXHUX WUIOCTpanuax. /lmametp
KOpaJ/I/IO0O6pa3HOM, COOpPAaHHOW, OOBIYHO, U3 MHUHEpPaJbHBIX YaCTHUL, AOHHOIO OCajKa,
pakoBUHBI Takon popamuHudepsnl MoxkeT AocTUratb 20 cM. OHM OGUTAIOT HA A6GMCCA/TBHBIX
PaBHUHAX, HA IVI[yGMHAX B HECKOJIBKO ThICAY MeTPOB, KyJa He JOXOAUT COJIHEYHbIH CBET, U
4acTo ABJIAKTCA Hau60Jiee MHOTOYMC/JIEHHbIMM NpeACTaBUTEJIAMHM (QayHbl 3TUX CKYZJHbIX
6uoTOonoB. PAaCKMHYB OGLUMPHYI0 CeTh NCEBAONOAUN MO JHY, OHM COOMPAIOT OpraHu4YecKue
OCTaTKH, oceJaiiye U3 ToJau BoAbl. KceHoprnodopsl MOTyT C/1yKUTh NUILEH U YKPbITHEM
AJI1 MHOTUX BHJAOB IJIyOOKOBOJHBIX >KMBOTHBIX, B MeCTaX UX CKOIUIEHHWH HAO6/0AaeTcA
NOBbILIEHHE Pa3HO06pa3usa MecTHOM ¢ayHbl. B HMKHel 4acTH WIIIOCTPALMU NpeACTaBJaeH
0600IIEHHBIN XKU3HEeHHbIN UK ¢popamuHudep (nmo B. B. MasnaxoBy). R! - pegyknnoHHoe
JeJIeHue.

. = e
- -
mrvn,._ S TN
30 50

40 60 70 3

BHUMaTe/JbHO H3YyYUTEC WUIKCTPpALUMH U AJid KaAXKA0ro M3 dCdileayrommux YTBep)K,ZI,EHI/lﬁ
YKaXKHUTeE, ABJIA€TCA OHO BEPHBbIM NJIM HEBEPHBIM:

Bapuanm 1:
A) Kcenoduodopsl SBASIOTCS NPOAYLIEHTAMH B CO001ECTBAX abHCCa/IbHbIX pABHUH;
B) Kcenoduodopsb! ABaAIOTCA 6EHTOCHBIMU OpraHU3MaMu;

8
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C) PakoBuHbl KceHOOUOPODP SABJASAITCA CyOMeMOpPAaHHBIMH M MOKPBITBI TOHKHUM CJI0OEM
UTOIJIa3Mbl;

D) [Jna dopamuHudep xapakTepeH sfepHbld retepomopéusMm, nudpord 10 o0603HaYeHO
BereTaTUBHOE /1p0 («MaKpOHYKJieyc»), a iudpou 11 - reHepaTUBHbIE spa (<KMUKPOHYKJIEYChI»).

E) Crazgus 7-8 no cBoel poJiv B 3)KM3HEHHOM LIMKJIe aHaJIOTUYHA FraMeTOUTY BBICIIMX PACTEHUH;

F) CrpykTtypsl nog uudpoi 5 06pa3yoTcs NyTEM MUTO33;

Bapuanm 2:

A) Kcenodurodopsl gBisA0TCA 34UPHUKATOPAMU B COO0IIeCTBAX abUCCabHbIX PABHUH;

B) Kcenoduodopsl ABAAIOTCA NejlarH4eCKUMU OpraHu3MaMu;

C) IHceBpomoauu  kceHoouodop  MNpPeACTABIAAIOT  COOOM  AKCOMOAMH,  YKpelJieHHble
MUKPOTPYOOYKaAMU;

D) B :xu3HeHHOM 1jMKJe popaMUHUepP NPUCYTCTBYET MeTareHe3 - peHOMeH CMeHbI I10JI0BOTO U
0EeCII0JIOT0 IOKOJIEHUH;

E) Cragus 2-4 aBiseTcs ramnjiou/HOH;

F) CrpykTtypsl o uudpoii 1 ABAAITCA 3UTOTaAMU;

Bapuaum 3:

A) Kcenodurodopsl ABASAIOTCS NPOAYILIEHTAMU B COOOIeCTBAX abUCCabHbIX PABHUH;

B) Kcenodurodops! aBasI0TCA NejjarnieCKMMU OpraHM3MaMu;

C) PakoBuHbl KceHOOUOPODP SABAAKTCA CyOMeMOpPaHHBIMH M TOKPBITBI TOHKHUM CJI0EM
[IMTOIJIa3MBbl;

D) B :xu3HeHHOM IjMKJe popaMUHUeEpP NPUCYTCTBYET MeTareHe3 - peHOMEeH CMeHbI 10JI0BOTO U
6€eCI10JIOT0 ITOKOJIEHUH;

E) Craausa 2-4 aBasieTcs ranjiouHOH;

F) CrpykTypsl o nudpoii 5 06pa3yroTcs nyTéM MUTO3a;
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3aganue ID 9 - 3 6a/1a

O6bwas da5 8cex 8apuaHmMos yacmsv 80NPOCaA:

B Hayasie 1990-x B CIHIA yyacTWIMChb CjJAy4Yad HAOGJJIIOJeHHA 6GecXBOCTbIX aMPUOUH C
aHOMaJ/IMAMH 4YMCJA 3aJHUX KOHeyHocTed. Ha puc. 1 uso6paxkeHa KoposieBckass KBakiua
(Hyliola regilla) c Takoil aHoMaJ/ueil. BbIJI0 ycTaHOBJIEHO, YTO NOJ00HbIE AHOMAJ/JIUU MOTYT
BO3HUKAaTh H3-3a BO3AeHCTBUS PETHUHOUJO0B HAa Pa3BUBAKILUXCA I0OJIOBACTUKOB, OJHAKO
HUKAKHMX MCTOYHMKOB U30bITOYHOI'0 KOJIMYeCTBAa PETUHOUA0B B BOJ0OEMaX C aHOMaJ/JIbHbIMHU
JISATYIIKaMHM 0OGHapy>kKeHOo He 6bL10. HakoHeln, moc/ie TInaTeJAbHbIX MCC/IeA0BaHuli, B 1999 B
Science 6bl/1a ONy6/JIMKOBaHa CTAaThs, I'/le ONMCbIBAJI0Ch BO3/eiiCTBUe HA OHTOreHe3 JIATYILIeK
NMapasuTU4YeCKOro IJIOCKOro 4epss Ribeiroia sp. o6GHapyXeHHOro B MX TKaHAX. B cammux
JIATYLIKAaX U roJIoBaCTHKax ObL/IM 0GHApPyKeHbI TOJIbKO MeTalepkapuM (puc. 2), a B3pocjibie
oco6u yepBs (puc. 3) 6bL/IM BbIAE/I€eHbl U3 KHIIeYHUKA KPYIHbIX 00/JI0THBIX ITUL, TAKHUX KaK
nanau (Ardea sp.).

A5l KaOXKA0Tro U3 C/1eAYI0INX YTBEPKAEHUH YKAXKUTE, ABJISIETCA OHO BEePHbIM UJIU HEBEPHBIM:

Bapuanm 1:

A) Ribeiroia sp. BHeapsieTcsl B 6ecXBOCTy0 aM$UOHIO HA CTaJ UM LlepKapuu;

B) [lapasuT cTuMyaupyeT pa3BuTHe Y aMPUOUU [JOMOJHUTENbHBIX KOHEYHOCTEM, BEPOSATHO AJIs
TOTO, YTOOBI Te Mpbiraju 3¢PeKTHBHEE U CIOCOOCTBOBAJIM PACIpPOCTPAHEHUIO Napa3uTa Ha
60JIbLIIME PACCTOSAHUS;

C) Ribeiroia sp. vMeeT JUKCEHHbIH (JABYXXO3IMHHbIM) >XU3HEHHBIA ILMKJ, OKOHYATEJbHbIM
X03IMHOM B KOTOPOM sIBJIsieTcs1 6ecxBocTast aMmbuous;

D) Ribeiroia sp. Han60Jiee UYHTEHCHUBHO BbIJleJIsIeT PETHHOU/IbI HA CTAZUU MUPALUUS;
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E) PoToBoe oTBepcTHe y B3pocioi 0cobu Ribeiroia sp. oTMe4eHO Ha WJJIIOCTPaLuu uudpoi 5;

F) Hab6arwparomuiicsa BCrieCK KOJUYECTBAa aHOMaJIUMW pa3BUTHUA Y 6€CXBOCTbIX aMPUOUUN MOXKET
ObITb CBSI3aH C NPSAMBIM 3arpsi3HeHHEeM BOJOEMOB peTUHOUJAMH, UCXOAAUIMM OT MpeAnpUATUI
dbapmalneBTUUYECKOU MPOMBbIILIJIEHHOCTH;

Bapuanm 2:

A) Ribeiroia sp. BHeapsieTCs B 6eCcXBOCTY0 aMPUOUI0 HA CTaAUU MUPALUIUS;

B) [lapa3uT cTuMyaupyeT pa3BuTHe Y aMPUOUI [JONOJHUTENbHBIX KOHEYHOCTEM, BEPOSATHO JJIs
TOr0, 4TOObI Te mnpbiraid 3¢PeKTHBHee U CHOCOGCTBOBAIM PACIpPOCTPAHEHUIO Mapa3uTa Ha
OoJiblIME PACCTOSHUSA;

C) Ribeiroia sp. WUMeeT TPUKCEHHbIA (TPEXXO3AUHHBIM) KU3HEHHBIM LUKJ, [epPBbIM
IPOMEXYTOYHbIM X035IMHOM B KOTOPOM SIBJISIETCS PECHOBOAHAS YJIUTKA;

D) Ribeiroia sp. HauboJiee UHTEHCUBHO BblJle/IIeT PETUHOU/ bl HA CTaiUN CTIOPOLIUCTDI;

E) PoTtoBoe oTBepcTUe y B3pocaor 0cobu Ribeiroia sp. 0TMeY€HO Ha UJIIOCTPALMU UPPOH 4;

F) Hab6uarwoaarmuiicsa BCIJIeCK KOJMYeCTBa aHOMA/IMM pa3BUTUS y 6€CXBOCTbIX aMPUOUIN MOXKeET
ObIThH CBA3aH C aHTPONOTeHHOM 3BTpodHUKalLMell (3arpsi3HeHUeM OPraHMKOW) MHOTUX HeOOJIbIIUX
BOJIOEMOB, KOTopasi cjeJiajia yCJA0BUS AJIs1 KU3HU MPOMEXYTOYHOTO XO03sIMHA NapasuTta GoJee
KOMQ$OPTHBIMY;

Bapuanm 3:

A) Ribeiroia sp. BHeapsieTcs B 6ecXBOCTYI0 aMPUOUIO HA CTaAUU LlepKapuu;

B) IlapasuT ctumyaupyeT pa3BUTHe Y aMPUOUU JONOJHUTENbHBIX KOHEYHOCTEMN, BEPOSATHO JJIs
TOT0, YTOOBI CHU3UTb 3QPEKTUBHOCTb UX TPBLKKOB;

C) Ribeiroia sp. WUMeeT TPUKCEHHbIA (TPEXXO3AMHHBIMA) KU3HEHHbIM LUK/, MepBbIM
IPOMEXKYTOYHBbIM X03IMHOM B KOTOPOM fIBJISIETCSl IPECHOBOJHAS YJIUTKA;

D) Ribeiroia sp. Haub6oJilee UHTEHCUBHO BblJleJIIeT PETUHOU/ bl HA CTaAUU MUPALUAMS;

E) PotoBoe oTBepcTHe y B3pocaoi ocobu Ribeiroia sp. 0oTMedeHO Ha WLIIOCTpauuu uudpoi 4;

F) Hab6aroparouuiica BcijiecK KOJIMUYECTBA aHOMaJMK pa3BUTHSA Yy 6eCXBOCTbIX aMPUOUN MOXKET
ObITh CBSI3aH C NPSMBIM 3arpsi3HeHHEM BOJOEMOB PeTUHOUJAMH, UCXOJAUIMM OT MpefnpUATUR
dbapMaleBTU4YECKON NPOMBIIIJIEHHOCTH;
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3aganue ID 14 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

CiyxoBble BbI3BaHHbIe noTeHnuasabl (CBII) - 3T0 MoagMGHMIMPOBAHHBIN MeTO/, perucTpanum
O0MO03/IEKTPUYECKHMX PeaKLUil C HOBEPXHOCTHU roJioBsl (3/1eKTpo3Huedanorpadus - 33T), npu
KOTOPOM Ha OCHOBE MHOIOKPAaTHOro YyCpeJHEHHsA peaKLud Ha [OBTOPAKIIUICA
BBICOKOYACTOTHBIA CJYyXOBOH CHUTHa/J M3 IIyMa KOPKOBBIX JII-pUTMOB BbIAEIAIOTCA 5
OCHOBHBIX IMKOB, COOTBETCTBYIOLIUX CTPYKTYPaM HEPBHOM CUCTEMBI, KOTOpPbIE€ BOBJIEYEHbI B
NnpoBejeHNe U NIepBUYHYI0 06paGOTKY CJIyX0OBOro CUTHAJIA:

Cxema peructpauum CBIN npu nogave
BbICOKOYACTOTHOrO CNyX0BOro curHana (HP)

/\ [lepBuunas

cJIyxXoBast Kopa

MeaunanpHoe
KOJICHYATOEC TEJIO

Huzxaune Oyrpoi
YETBEPOXOIMHS

JleMHUCKOBbBIH

YcpeaHeHHble 33M-nuku CBI v G 0
IyTh

/C\) — YnTKoBbie sijipa
> am

| " " §> CayxoBoii HepB

HP

A Bepxusist onmBa

r'. R al T
@ VianTka

o 1 V4 3 4 S ms

[IpoaHa/mM3upyiiTe NpejcTaB/jieHHble JaHHbIE U JJIsl KAXKA0r0 U3 CIeAYI0IIUX YTBEePKAEeHUun
YKa)KUTE, IBJISIETCS OHO BEPHBIM UJIK HEBEPHbBIM:

Bapuanm 1:

A) Y mnazaenneB nuku CBII Bo3HUKAIOT ¢ oniepexxeHHeM (KOPOTKOUM abCOIIOTHOM JIATEHTHOCTDIO),
110 CPABHEHUIO CO B3POCJIBIMU;

B) Ha ocHoBaHuu aaHHbIX CBII BO3M0OXXHO 0GHapy»KeHHe MaTOJIOIMU CTBOJIAa MO3Ta Bblllle yPOBHSA
poJ0JIroBaTOro MO3ra;

C) Ilpu HeBpuTe (BOoCnajJieHMM HepBa) CJAYXOBOTO HepBa [IJIMHA MEXIMUKOBBIX WHTEPBaJIOB
yBEeJIMYMBAETCS;

D) JIeMHUCKOBBIM MyTb C KaXKJOW CTOPOHbI MPOBOJUT CJIYXOBble CHUTHAJbl TOJIBKO C yXa
MPOTUBOIOJIOKHOU CTOPOHBI;

E) JleMHUCKOBBIH yTh C KAXJ,0H CTOPOHBI MPOBOJUT CJIyXOBbl€ CUTHaJIbI C 060UX yIIEe;

F) I[lpu noBpexaeHWH CTBOJA MO3ra JJMHA MEXIHUKOBbIX HHTEPBAJIOB yBEJWYUBAETCS, a
Mop¢0JIorvsi NMKOB CTAHOBUTCSI HEYETKOU;
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Bapuanm 2:

A) YV muapenneB nuku CBII Bo3HUKAIOT € 3aepKKOU (JJIMHHOW abCOJIIOTHOU JIaTEHTHOCTBIO), IO
CpPaBHEHHIO CO B3POC/bIMU;

B) Ha ocHoBanuu fanHbIX CBIl BO3MOXXHO O0OHapy»KeHHe MaTOJIOTMHA CTBOJIA MO3ra Ha BCeM €ero
NPOTSKEHUU;

C) Illpu HeBpuTe (BocmajleHUH HepBa) CIYXOBOTO HepBa JJIMHA MEXIHWKOBBIX UHTEpPBAJIOB He
U3MEeHAeTCH;

D) Ilpu HeBpuTe (BocmajleHHMM HepBa) CJAYXOBOrO HepBa /JJIMHA MEXIMKOBBIX WHTEpPBAJIOB
yMeHbIIaeTcs;

E) JleMHUCKOBBIN NYTh C KaXX/0W CTOPOHBI IPOBOAUT CJYXOBble CUTHAJIbI TOJIBKO C yXa Ha CBOeN
CTOpPOHE;

F) Ilpu mnoBpexzaeHWH CTBOJIAa MO3ra JJMHA MEXIHWKOBBIX HHTEPBAJOB yMeHblIaeTcsd, a
Mopd0JI0rrs NMKOB CTAHOBUTCS HEYETKOM.

Bapuaunm 3:

A) Y mnaznenueB nuku CBII BO3HUKAIOT € 3alep>KKOU (AJUHHON abCOMIOTHOM JIaTEHTHOCTBIO), 1O
CpaBHEHHIO CO B3POCJIbIMY;

B) Ha ocHoBanuu naHHbIX CBII BO3MOXXHO 06Hapy»KeHHe MaTOJIOTMU CTBOJIAa MO3Tra Bblllle yPOBHSA
IIPOJI0JITOBATOr0 MO3ra;

C) Illpum HeBpuTe (BocmajleHMM HepBa) CJAYXOBOrO HepBa /JJIMHA MEXIMUKOBBIX HWHTEpPBAaJIOB
yBeJINYMBAETCH;

D) Ilpu HeBpuTe (BoCmajleHMH HepBa) CJYXOBOTO HepBa JJMHA MEXIMKOBbIX HWHTEpPBAJIOB
yMeHbIIaeTCs;

E) JleMHUCKOBBIN YTh C KaXJ0H CTOPOHBI MPOBOJUT CJIyXOBble CUTHAJIbI C 000UX yIlIe;

F) Ilpu mnoBpexzaeHWM CTBOJIa MO3ra /JJMHA MEXIHWKOBBIX HWHTEPBAJOB yMeHbLIAeTCs, a
Mop0JI0rvs NMKOB CTAHOBUTCS HEYETKOM.
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3aganue ID 15 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

U3BeCTHO, YTO KJIEeTKM HMMYHHON CHCTeMBbl, KaK U KJIEeTKH APYrux CHCTeM OpPraHu3Ma,
U3MEHAKT CBOM XapaKTEepPHCTUKH C Bo3pacToM. [pyaHoe BCKapMJ/IMBaHME, HWHBOJIIOLMS
TUMYyCa, CUCTEMHbIe NPOLEeCChl CTapeHUs, KOHTAKT C pPa3HOOOpa3HbIMH HHOPOJAHBLIMHU
00'beKTaMH - BCe 3TH (aKTOpbl B COBOKYNHOCTH ONpeAe/sl0T AUHAMUKY BPOXKAEHHOro U
IPpUOOpPETEHHOI0 MMMYHHMTeTa B pa3HOM Bo3pacte. Ha rpadukax HmKe mnpeacrabB/eHa
AMHAMHUKA U3MEHEeHHMs C BO3PacTOM KJIETOYHOIO NpejCTaBUTEe/bCTBAa UMMYHHOM CHCTEMBI
yeJIOBeKa, a TakKxe pemnepryapa T- M B-KJeTOYHBIX penenTopoB, y4YacCTBYWOIIHUX B
cnequpuyecKOM pacrno3HaBaHUM AHTUTE€HOB (IITPUMXOBBIMM JIMHUAMU O00GO3HAYEHBI
MaJiou3sy4deHHble napamMeTpsl, RTE - HejaBHue MMMHUIPaHTBI M3 TUMYCA):

I pa3BUTHE = roMeocTas = AUCPYHKIUS I

Knetku BPOXJAEHHOTO UMMYHUTETA

Ty S ———— " MoHOUUTHI

~ e [ JleHApUTHBIE KIeTKH

= HaTypaibHBIE KJI€TKH-KHJJIEPBI

YacTroTra B
Nony/IALUU
KJIETOK

™ Marepunckue IgG
HauBHbIE KJ€TKU
w= KuleTku namsiTu
_ 3peJible aKTUBHbIE [JIa3MOLUThI

YacroTra B
nonyJasuuu
KJIETOK

T-1umMmpouuTh

E === RTE

HausHble T-xennepsr
HausHble T-kuanepsl
s KneTku namsiTu
=== 3peJible peryJaTopHble KJeTKH

-

YacroTa B
nonyJissuu
KJIETOK

I I I I

Peneptyap T/B-K/IeTO4YHBIX pelienTopoB

HarypasibHble K1eTKH-KUJIIepbl

HauBHble B-kyeTku

w B-KneTKH namMaTH
- w Hausnble T-kjeTKH

T-KJ€TKH NaMATH

CreneHb
pa3Hoo6pa3us

I 1

Poxxaenue 1 5 30 60 80 et
BO3pacT

“poaHaJII/IBHPYﬁTe npeacraB/JI€HHbIC JdHHbIC U AJIA KAXKA0Ir'o U3 CJIe AYIIUX YTBep)K,Z[eHI/Iﬁ
YKaXKHUTeE, ABJIAE€TCA OHO BEPHBbIM UJIM HEBEPHBIM:

Bapuanm 1:

A) T'ymopasibHbIM NIpUOOpPETEHHBIM UMMYHUTET C BO3PACTOM yIrHETAETCs B O0JIbIlIEN CTeNEeHH, YEM
KJIE€TOYHbIN NPUOOGPETEHHbI UMMYHUTET;

B) HHBosOLMA TUMyCca HAUMHAETCS MOCJe 5 JIET;

C) Tocne 60 sieT a6COIIOTHOE YHUCJIO KJIETOK MaMSATU YBEJIMYUBAETCS 32 CY€T aKTUBHOM KJIETOUHOHU
nposindepanuy;

D) Ilocse 60 neT abCcoMOTHOE YUC/IO KJIETOK MaMATHU OCTAeTCH MPUMEPHO HAa OZJMHAKOBOM YpOBHeE
3a cyeT roMeoCTaTHYeCKHUX JieJIeHUH U TpaHcpopMaluy HauBHBIX IUMPOLUTOB;

E) VD]-pekombunHauus B reHax T- U B-k/JeTO4YHbIX pelenTOPOB MPOUCXOJAUT HENpPEepPbIBHO B
Te4eHUe BCeU XKU3HU;
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F) TloTpe6HOCTH B cAEpKMBAaHUU ayTOUMMYHHOM arpeccuy HauboJiee Bbicoka nocse 60 JieT.

Bapuanm 2:

A) KineTouyHblM NpUOOpPETEHHBIM UMMYHHUTET C BO3PACTOM yrHETAeTCs B OO0JIbleN CTENeHH, YeM
ryMOpaJIbHbIM NpUOOpeTEHHbI UMMYHUTET;

B) HHBoJsOLMS TUMyCa HA4KMHaeTcs nocse 1 roaa;

C) Iocne 60 neT abCOMOTHOE YUC/IO0 KJIETOK MaMATH OCTAeTCs IPUMEPHO HA OJTMHAKOBOM YPOBHE
3a cYeT TOMeOCTaTUY€eCKUX JleJIeHUH U TpaHCPOpMal i HAUBHBIX TUMQOLMTOB;

D) VDJ-pekoMmb6uHauus B reHax T- u B-K/1eTOYHBIX pelienTOPOB NPOUCXOAUT NPEUMYLIIECTBEHHO B
JleTCKOM BO3pacTe;

E) VDJ-pekoMbuHauusa B reHax T- u B-KJeTOYHBIX peleNTOPOB NPOUCXOAUT HENPEPHIBHO B
TeyeHHe BCeH KU3HU;

F) IlloTpebHOCTh B clep:XKMBaHUMW ayTOMMMYHHOW arpeccuu HanboJiee BbICOKA B IEpPBBIA TOJ
KU3HU;

Bapuaum 3:

A) KineTouyHbll NIpHOOGpPETEHHBI UMMYHHTET C BO3PACTOM yrHeTaeTCs B 0O0JIblled CTENeHH, YeM
ryMOpaJsIbHbIM NpUOGpeTEHHbI UMMYHUTET;

B) HWHBoJsonus TUMyca HaYMHAeTCs MocJie 5 JIeT;

C) Iocne 60 neT abCOMOTHOE YUC/IO0 KJIETOK MaMATH OCTAETCS IPUMEPHO HA OJTMHAKOBOM YPOBHE
3a CueT rOMeOCTaTUYeCKUX JleJIeHUH U TpaHCcPopMaL i HAaUBHBIX TUMPOLUTOB;

D) VDJ-pekoMmb6uHanus B reHax T- u B-K/JeTOYHBIX pelienTOPOB NPOUCXOAUT NPEUMYILIIECTBEHHO B
JleTCKOM BO3pacTe;

E) IlloTpebHOCTh B cAep:KMBaHUMHW ayTOMMMYHHOW arpeccuu HanboJiee BbICOKA B IEpPBBbIA T0j
KU3HU;

F) TloTpe6HOCTB B cAepKMBAaHHWU ayTOUMMYHHOU arpeccuu HauboJiee BbIcoKa nocJe 60 JieT.
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3aganue ID 19 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

MHorue OHMOXMMHUYECKHE TPOLECChl CONPOBOXAAKTCA CJHOXKHBIMM IepecTPOMKaMHU
3JIEKTPOHHON IUIOTHOCTM B MoJieKyJjaXx. Ha pucyHKe mpejcTaB/ieHbl HECKOJIbBKO 3TaloB
neperpynnupoBKd AmMajopH, 0000IeHHble Ha OAHON cxeMe. /I BceX aTOMOB MbI
U300pa3suii BcCe 3JIEKTPOHbI, pacHoJio)KeHHble Ha BHEIIHEM 3JHepPreTU4YeCcKoM YPOBHE.
O6paTuTe BHMMaHHE, YTO Mbl YMBIIIJICHHO He yKa3aJu (popMa/ibHble 3apAajbl B CUCTEMe.
CTpesikaMu 0603HaYeHa MUTrpanys Napsbl 31eKTPOHOB.

8 L ]
BHUMATEJ/IbHO paccMOTpuUuTe PHCYHOK H, HE 3a0bIBasgd 0 BaJIEHTHBIX CBOMCTBAX Pa3HbIX
JJIEMEHTOB, VKAKHUTE, KAKHE YTBEPKAECHHUA ABJIAIOTCA BEPHBIMH, d KAKHE€ HEBEPHBIMH.

Bapuanm 1:

A) Tlocse 3aBeplieHUs peaKIMM KOBaJIeHTHAasl CBSI3b MeX/1y aTOMaMHM KHcaopoja 1 1 Bojjopoja 2
paspyiuaeTcs;

B) Ilocse 3aBepiieHus peakiiu aTOM a30Ta 4 puodbpeTaeT 3apsj -2;

C) Ilocne 3aBeplieHUs1 peaKUUU MeXJy aTOMaMU yrJjepojia 5 U 6 He ocTaeTCs KOBaJIEHTHbBIX
CBSI3eH;

D) Ilocse 3aBeplieHus peakIMu aTOM KUCI0po/ia 8 npruobpeTaeT GopMaibHbIM 3apsaj +2;

E) Ilocne 3aBepuieHus peakuuu MexJy aTOMaMu BojopoJa 7 W kKuciaopojga 1 obpasyetcs
KOBaJIeHTHas CBS3b;

F) Ilepen HavyasioM peaKliMiu aToM Kucaopoa 1 uMmeeT popMasibHbIHM 3apsij -1;

Bapuarnm 2:

A) Tlocse 3aBepleHUs1 peakLiMd aToOM BoAopoJa 3 npuobpeTaeT GopMaibHbIX 3apsf +1;

B) [locsie 3aBeplieHHUs peakLMy aTOM yrjepoza 5 06/1a/jaeT TpeMs KOBaJIEeHTHbIMU CBSI3SIMU;

C) B xojze peakuuu MexAy aTOMaMHU yryiepoza 6 U Kucjaopoza 8 o6pasyeTcs ABOKWHAs CBSI3b;

D) Ilocsne 3aBepliueHUs1 peaKliMU KOBaJleHTHas CBSI3b MeX/ly aToMaMU KucjaopoJa 8 u Bogopoza 9
paspyuiaeTcs;

E) Ilepen HauasoM peakuuu aToM Kucaoposa 10 uMmeet popmasnibHbIM 3apsf -1;

F) Ilepen HauasioM peakuuu aToM a3oTa 4 umMeeT popmasibHbIN 3apsan, 0.

Bapuanm 3:

A) Tlocne 3aBeplieHUs peaKliMK KOBaJIeHTHasl CBSI3b MeX/y aTOMaMM Kucjaopoza 1 u Bojopoja 2
paspyuiaeTcs;

B) Ilocse 3aBeplieHus peakljiu aTOM BoJiopo/a 3 npuobpeTaeT popMasibHbIN 3apsf +1;

C) [Ilocne 3aBeplieHHs peakL My aTOM yrjepoja 5 o6J1aiaeT TpeMs KOBaJIeHTHbIMU CBA3MUY;

D) Ilocse 3aBepiieHus peaklMu aTOM KUCI0po/a 8 npruobpeTaeT GopManibHbIN 3apsif +2;
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E) Illocne 3aBeplleHUs peaKLUMU MexJAy aTOMaMM BojopoJa 7 U Kucjaopojga 1 obpasyercs
KOBAJIEHTHAs CBSI3b;

F) Ilepen HauasioM peakuuu aToM Kucjaoposa 10 uMmeet popMasnbHbIM 3apsf -1;
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3aganue ID 20 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke npeacrasJjieHbl ABa coegrHeHus (X 1 Y), BcTpeyawinuecsa y 6aKTepui-NIaTOreHoB
U NpUjaminye oKpac UX KjeTkaM. N3BeCTHO, YTO OJHO U3 HUX CUHTE3MpyeT 30JI0THCThIN
crapuaoKoKk (Staphylococcus aureus), a apyroe - Streptococcus agalactiae, o6pa3yommin
KpacHble KOJIOHMM NpPU pocTe Ha TBepaou cpepe. CoeauHeHue Y CIIOCOOGHO BBICTYNATh B
KayecTBe JeTepreHra M IM03TOMYy SABJSETCS MOLUIHbIM LIHUTOJUTHUKOM, pa3spylIalIUM
3PUTPOLUTHI YesioBeKa. MoJsiekybl R-P4, P9 u pP7 npeacTraBisioT cO60M MCKYCCTBEHHbIE
AHAJIOTM JAHHOro BellecTBa. Mbl BblAe/IWIM HEKOTOpble (parMeHTbl NepedyHCJIeHHBIX
coeiUHEeHU! NYHKTUPHBbIMY JIUHUSMH.
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BHUMaTe/JIbHO PACCMOTPpUTE PUCYHOK, IMOCJI€ YE€T0 VKAXKUTE, KAKHE YTBCPXKACHUA ABJIATCA
BE€pPHBIMU, A KAKHE€ — HCBCPHbIMHU:

Bapuanm 1:

A) Streptococcus agalactiae cuntesupyet CoeguHeHue Y;

B) HekoTopble MHTMOUTOpPbl HauyaJbHBIX 3TallOB CHHTE3a XOJieCTEpUHA MOTYT NPUBOJUTH K
VCYe3HOBEHHUIO 1IBETA Y KOJIOHUM Staphylococcus aureus;

C) ®parmeHT 4 MOXeT ObITh 0OHAPYKEH B MOJIEKYJIEe CaxapO3bl;

D) ®parMeHT 3 MOeT O6bITh 0OHAPYKEH B MOJIEKYJIE JIAKTO3bI;

E) ®parmeHT 7 BcTpevaeTcs B 6eJiKaX, CHAHTE3UPYEMbIX Ha pUbOOCOMaX;

F) CoenuHeHue P9 siBsisieTcs 60/1ee MOIIHBIM LIUTOJUTUKOM, HEXeJIU coeiuHeHHe R-P4;

Bapuanm 2:

A) OparmenT 2 CoeauHeHusi X aHaJOTMYEeH HEKOTOPbIM MOJIEKyJiaM, BCTPeYawldMcs B
XJIOPOIJIACTAaX, ¥ BBIMOJIHSIET aHTUOKCUJAHTHbIE PYHKLIUH;

B) ®parmeHT 5 06pasyeTcs B X0/ie peaKLUi, BCTPEYaroUIMXCsl B CHHTE3€ YKUPHbBIX KUCJIOT;

C) ®parmeHT 4 HaxoauTcAa B D-KoHbUTYpaLuy;

D) ®parmeHT 1 pacnpocTpaHeH B IUNKJAX MEMOPaAH KJIETOK YeJI0BEKa;

E) ®parmeHT 6 BcTpevaeTcs cCpejd UHTEPMeAUATOB I[MKJIa MOYEBHHBI;

F) CoenuHeHue P9 sByisieTcs 60J1ee MOIIHBIM IIUTOJUTUKOM, HEXKeJIU coeZluHeHUe PP7.
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Bapuanm 3:

A)
B)
)
D)
E)
F)

Streptococcus agalactiae cuntesupyet CoeiuHeHue Y;

@parmeHT 5 06pa3yeTcs B X0/le peaKLiui, BCTPeYaloLUXCs B CHHTe3€e >KUPHBIX KUCJIOT;
®parmeHT 4 HaxoauTcA B D-koHuUrypanuy;

@®parMeHT 3 MOXeT ObITb 0OHApYKEH B MOJIEKYJIE JIAKTO3bI;

@®parmeHT 7 BcTpevyaeTcs B OesiKax, CAHTe3UpPyeMbIX Ha pubocoMax;

Coenunenue P9 aBasieTcs 60Jiee MOIIHBIM [IUTOJUTUKOM, HEXKEJU coejuHeHue pP7.
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3aganue ID 21 - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Ha pucyHke mnpejcTraB/ieHO OTHOCHTE/JbHOE€ HM3MEHEHHe 3J3HEpruM B CHCTeMe N0 Mepe
NPOX0XKAEHUSI HEKOTOPOro MeTabo0/JMYecKOoro myTu. BykBamMum 00603HayeHbl COCTOSTHUS
CHUCTEMBI, A YMC/Ia COOTBETCTBYWT MepexojaM MexJAy HUMHU. /luarpaMmmy cjejyeT 4YUTaATh
cJeAyl0muM 06pa3oM: “BemiecTBa B COCTOSIHMM A NIPEeBPaIalOTCA B BelleCTBa B COCTOsIHNM B
B XoAe peakuuu 1”. YepHble IMHUU COOTBETCTBYKOT CTaHAAPTHBIM nepexoaam (AGC), nmpu
KOTOPbIX KOHLEHTPALUU BelleCTB B CUCTeMe NOAAEP>KUBAITCA Ha YpoBHe 1 MOJIb/JIMUTP.
Cepble JIMHMM COOTBETCTBYKOT peajibHbIM YycJl0BHAM B KJieTke (AG). IlokasarensamMmu
TeMIepaTypsbl, AaBjaeHus 1 pH MoxxHO npeHeOpeub. Tak:ke Ha pUCYHKe B KaueCcTBe npuMepa
npuBeAeHa 3aBUCUMOCTb AG oT AGO aJ1A peakuuu, B X0Je KOTOPO# n MoJieil BemecTBa X 1 m
MoOJied BelecTBa Y IpeBpalaloTca B S MoJied BemectBa W u p MmoJieii BenjectBa L. R - razoBas
nocrosindas, T - remneparypa, C - MoJIsipHbIe KOHLLEHTPaL UK.
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BHUMaTe/IbHO PaCcCMOTPHUTE PUCYHOK, IIOCJ/IE€ Y€ro YKAXKHUTE, KAKHE YTBEPKACHUA ABJIAIOTCA
BE€pPHBbIMU, A KAKHE€ — HCBCPHbIMHU:

Bapuanm 1:

A) B ycioBUSX KJIETKH peaklus 4 CTAaHOBUTCS TEPMOJUHAMUYECKU GJIaronpusTHOU 6GJsarojaps
Ha/IM4ui0 GepMeHTa, KaTaJIU3UPYIOILEro MPOIece;

B) CorsiacHo guarpamMe, B yCJIOBHUSIX KJIeTKU peakius 1 siBjisieTcss HauboJsiee ObICTPOM, TOCKOJIbKY
CONIPOBOX/AAETCS BblieJieHHEM 6OJIbIIOTO0 KOJIMYECTBA S9HEPTUY;

C) BycsoBuUSX KJIETKHU CTalMOHApHas KoHIleHTpauus E ouyTumMo Menblie, yeM D;

D) MoxHO NpeAnoIoKUTb, YTO AJIsI KOHTPOJIA NpeBpalleHuss A B | KJeTKa OyZeT peryJiMpoBaTh
dbepMeHT, KaTaJIM3UPYIOUIMU peakiuio 4;

E) B yc/oBUSIX KJIETKH peakiusa 9 sBJsieTCs TepMOJUHAMUYECKU HEOJIAaronpUsATHOHN, MOCKOJIbKY
CHUCTeMa TepsieT IHEPTHUIO;

F) B oTiuyue oT yci0BUW KJETKH, MpeBpalleHue A B | B CTaHJAPTHBIX YCJOBUSX SIBJSETCS
TEPMOJAMHAMUYECKU HeOJIarONpHUSTHBIM, MOCKOJIbKY Ha JJAHHOM MYTU NMPUCYTCTBYKT BbICOKHE
3HepreTu4yeckue 6apbepshl.
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Bapuanm 2:

A) CorJyiacHo AuarpaMme, B YCJIOBUSIX KJIETKU peaklius 1 fiBjsieTcss HauboJiee ObICTPOM, TOCKOJIbKY
CONPOBOK/AeTCs BblieJIeHueM O0JIbLIOr0 KOJIMYeCTBa IHEPTUH;

B) CorsiacHo guarpaMMe, B CTaHZAPTHBIX YCJIOBUAX peaklusa 4 ABJsgeTc HauboJjiee MeJJIEHHOH,
IIOCKOJIbKY TpeOyeT 60JIbLI0r0 KOJIM4eCcTBa SHEPTUY;

C) [Ilpu gocTukeHUHM paBHOBeCHS KOHIeHTpauus D 6yzaeT 6oblie, yeM C;

D) MoxxHO npejIoJIoKUTh, YTO AJ51 KOHTPOJISA NpeBpalleHus A B | kj1eTKa OyJieT peryJupoBaTh
dbepMeHT, KaTaJIM3UPYIOLIMU peakumo 3;

E) /[lng npeBpaiueHus | B A KJIeTKa MOXeT MCII0JIb30BaTh He 00Jiblie 4 peaklMii, OTMeYeHHbIX Ha
cxeMme;

F) B oTindue oT yc/l0BUM KJIeTKH, MpeBpalleHUue A B | B CTaHZAPTHBIX YCJOBUAX ABJISAETCH
TEpMOJUHAMHUYECKH HebJIaronpuaTHbIM, OCKOJbKY Ha JAHHOM NYTH NPUCYTCTBYIOT BbICOKHE
3HepreTu4yeckue 6apbepshl.

Bapuaum 3:

A) CoryacHO auarpaMMe, B CTaHZapTHBIX YCJA0BUSAX peaKkUus 4 fBaseTcA HauboJsiee MeJJIEHHOH,
MOCKOJIbKY TPeOYyeT 60JIbIIOT0 KOJIMYeCTBA SHEPTHH;

B) B ycioBusax kjeTKU cTalnjMoHapHas KoHLeHTpanus E omyTrmo MeHblie, yeM D;

C) [Ilpu mocTukeHUHW paBHOBeCHS KOHIleHTpauus D 6yaeT 6obliie, yeM C;

D) MokHO npejIoJIoKUTh, YTO AJ51 KOHTPOJIS NpeBpalleHus A B | kj1eTKa OyJieT peryJupoBaTh
dbepMeHT, KaTaJIM3UPYIOLIMU peakuio 3;

E) B ycnoBuaX KJIeTKM peakUus 9 sBas€TCS TepMOJAUHAMUYECKU HEOJaronpUsTHOM, MOCKOIbKY
CUCTeMa TepsieT 3HePruio;

F) /[lnsa npeBpauieHusd | B A KeTKa MOXeT UCI0JIb30BaTh He 6oJibllle 4 peakKLiMi, OTMEYEHHbIX Ha
cxXeMe;
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3aganue ID 25 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

[IpoaBM>KeHU e KJIETKH N0 KJIETOYHOMY LIUKJIy peryupyercs 6e/ikaMu BukanHaMu (Cyclin) u
IUK/JIMH-3aBUCUMbIMUA KMHa3amu (CDK). Jlsis Toro, 4To6bl KJIeTKA He BbIILJIa B C/IEAYIOIIYIO
CTaJMI0 [UKJA [peXJeBPpeMEeHHO, LIUKJIMH-3aBUCUMble KHWHa3bl MOABEpPralwTcs
MHTUGMPOBAHMIO CO CTOPOHBI APYTUX 6€/J1KOB KJIETKH.

GATA-6, GAX, p53

p21 CiP1
p27KIPI

IlosicHeHu K cxeMe:

p21¢Pl y p27KIP1 — GeIKU, MHTUOUPYWILUE UK/IUH-3aBUCHMMble KMHa3bI-2,4 U 5, GATA-6, GAX
U p53 - GeskHu, akTUBUpywIMe p21CP1 y p27KIP1 E2F - TpaHCKpPUNLMOHHBIA ¢aKTop,
He00X0AMMbIN AJisl MHULMauuu pervimkanyv, PCNA - Ge/loK CKoJib3slero 3akuma, RB -
6€eJIOK peTHHO06J1acTOMBI. JlaHHbIi ¢paKkTOp, B HePocPOpU/IMPOBAHHOM COCTOTHUU CBS3bIBAET
E2F. Ognako RB moxeT 6bITh NoABepruyT ¢pocpopuaupoBanuio co croponsl CDK4 u CDK2.
Ilocae pocpopunuposanus (pochparHasa rpynna o6o3HayeHa 6yksoii P) RB aucconuupyer ot
E2F, u nocsieAHuil MUrpMpyeT B 44pO, rAe aKTuBupyeT perinkanuio. CDK2 akrusupyercsa
nukiavuHOM E, a CDK4 - pukauHom D. [lepneHAMKY/IAPHBIMUA CTpeJIKAMH —| 06G03HA4YE€HO
MHrUoMpymwilee BO3JeNCTBHE.

PaccmoTpuTe NpUIOKEHHYI0 CXeMY peryjasnud paGoThl LUK/IUH-3aBUCUMbIX KHHa3 IpPHU
nepexoge u3 ¢asnl G1 B S-pa3y, v A KaxKAOro U3 CjleAylOIIUX YTBEPKAEHUHN YKAKUTE,
AIBJISIETCS OHO BEPHbIM UJIM HEBEPHBIM:

Bapuanm 1:

A) HWHrubupoBaHue B3auMojelcTBUsA LukanHA D ¢ CDK4 npuBeseT K mNpexJeBpeMeHHOU
perminkauuu JJHK;

B) HoHceHc-mMyTauuss B reHe Oesika peTuHo6GsactoMbl (RB), ckopee Bcero, mpuBefieT K
6EeCKOHTPOJIbHOMY [leJIEHUI0 KJIETOK;

C) HckyccTBeHHOe MHrMOUpOBaHUe B3auMoerncTBusa p21¢P1 ¢ CDK2 npuBejieT K yxoay KJIeTKU B
¢dasy GO;

D) [IloBbllieHMe 3Kcpeccuy 6eska p53, BepOSATHO, CIOCOGCTBYET YCKOPEHMUIO JleJIeHUS KJIETOK;

E) BS-dase cootHouenue pochopunrpoBanHoro 6eska RB k ero HepochopuivupoBaHHoU popme
OyzeT MeHblile, yeM B G1-dase;
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F) HOHCeHC-MYTaLU/IH B I'éeHe, KoAnpyrnumeM LHUKJIWH E, BEPOATHO, MpUBEeAET K HEBO3MOXHOCTH
JeJIEHUA KJIETKU;

Bapuanm 2:

A) HHrubupoBaHue B3auMogeicTBUA LukanHA D ¢ CDK4 npuBeseT K mNpexAeBpeMeHHOU
perminkauuu JJHK;

B) MHckyccTBeHHOe MHTMOHMpPOBaHUe B3auMoieldcTBus p21C¢P1 ¢ CDK2 nmpuBeieT K yXoay KJIeTKU B
¢dasy GO;

C) /Junsa Toro, 4TOObI KJIETKA MOrJa BCTYNUTb B S-¢da3y, He00X0AMMO yOpaTh HWHIUOUPYIOlee
Bo3gelcTBUe p21CP1 y p27KIPl Ha IUK/IMH-3aBUCUMble KUHA3bl;

D) IloBbllleHHe 3Kcpeccuu 6esika p53, BeposITHO, CIOCOOCTBYET YCKOPEHMUIO JleIeHHUS KIeTOK;

E) Ilpu cpaBHEHUM UAEHTHUYHbBIX KJIETOUYHbIX JUHUH, B OJJHON U3 KOTOPBIX NPOU3BEJ€H HOKJAyH
6esika RB, 60/1b111e€e KOJIMUECTBO AeJIEHUH ClelyeT 0kuaTh B IMHUU BE3 HOKjayHa;

F) BS-dase cooTHomeHnue pochopuinpoBaHHoro 6eska RB k ero HepochopuarupoBaHHor popme
oyneT 6osblie, yeM B G1-da3e;

Bapuanm 3:

A) MHckyccTBeHHOe HHTMOUpOBaHKe B3auMogencTBus p21¢P1l ¢ CDK2 npuBefeT K yXoAy KJIETKU B
dazy GO;

B) IloBeimeHue akcnpeccuu 6esika p53, BEpOSATHO, CIOCOOCTBYET YCKOPEHUIO JieJIeHUS KIEeTOK;

C) Ilpu cpaBHEHHU UJEHTUYHbBIX KJIETOUYHbIX JUHUH, B OJHOU U3 KOTOPBIX MPOHU3BEJeH HOKAAYH
6esika RB, 60Jibliiee KOJIMYECTBO AeJIeHUH caeayeT 0XkuaTh B IMHUM BE3 HokJayHa;

D) IloTeps KJEeTKOM reHa, Koaupyllero 6esok p53, BeposiTHO, NIpUBEAET K 6ECKOHTPOJIbHOMY
JleJIEHUI0;

E) BS-dase cooTHouenue pochopunrupoBanHoro 6eska RB k ero HepochopusinpoBanHou popme
oyaeT MeHble, 4yeM B G1-da3e;

F) HoHceHc-MyTauusi B reHe, KoOAUMpYy0IleM IUKIUH E, BeposATHO, NpuUBeJeT K HEBO3MOXXHOCTH
JleJIeHUs KJIETKY;
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3aganue ID 26 - 3 6a/1a

06114(151 014 8cex 8apudaHmMos 4acms eonpoca.:

ﬂblxaTeJIbHaﬂ enb InepeHoca 3JIEKTPOHOB - H€ TOJIbBKO OCHOBHOM MCTOYHUK ATD AJIA
60JILIIINHCTBA JYKAPHOTHYECKHUX KJIETOK, HO U BaXXHbBIA UCTOYHUK CBOGOAHBIX PaAUKAJ/IOB B
KJ/IETKe.

Uuto3onb
9229922922299229922902299229922992299329232323:
8838888888888838883888888888888388388888888838883:

SOD1 GPX
02'- — HzOz — Hzo

H MexmembpaHHoe
np aHCTBO

Ht

€ €
(0) 2"

NADH NAD® FADH, FADH

MaTpukc
0, H,0 ADP H™ ATP

Oz"

l SOD2 GPX
Uukn Kpebca 0, — H,0, — H,0

IlosicHeHue k cxeme: SOD1/2 - cynepokcugaucmyrasa, GPX - riayraTuoHnepokcuaasa.
PaccmoTpuTe npu/iaraomyocs KapTUHKY, ¥, HCII0JIb3Yys NOJIy4YeHHYI0 HHPOPMALMIO, a TaAKKe
COOGCTBEHHbIE 3HAHMS, AJIA KaXKA0ro U3 CJIeAyI0IUX YTBEePKAECHUN YKaXKUTe, ABJIAeTCA OHO
BEPHbIM UJIM HEBEPHbIM:

Bapuanm 1:

A) BosgeiicTBue THpoKCcUHA (pa3obiaeT OKUCAUTENbHOe ¢GochopugarupoBaHre) MOBBILIAET
cooTtHoueHue AT®/A/l® B MaTprUKCe MUTOXOH/IPUY;

B) Ilpu noBbllIeHUM yPOBHA cynepoKcuj-pasrkaa (02-) B MaTpUKce MUTOXOHAPUM 0XKUAAETCS
MOBBIIIIEHHE YPOBHS 3KCIPECCUU CyNlepoKcUaaucMyTasbl-2 (SOD-2);

C) IHouuxenue cootHoweHuss ATO®/A/[® B MmaTpukce MUTOXOHAPHUH, CKOpee BCEro, MPUBEJET K
3aMe/ieHHI0 LMKaa Kpebca;

D) Ilpu cusbHOM MOBBIIIEHUM 3HAYEHUN MeMOPAHHOI'0 NOTEeHLMala MUTOXOHApUHU (AWY) MoXXHO
0KM/IaTh MOBbIIIEHHE BbIPAOOTKU CBOOOJHBIX PAaJUKAJIOB;

E) IloBblilleHHas reHepalus cynepokcui-pagukasa (02-) MoXeT NPUBECTH K MOBPEXJEHUIO
MUTOXOH/JIPUU U aKTUBALUU ayTodaruy;

F) Ilpy He3HauuMTe/bHOM TMOBBIIIEHUHU YPOBHS CylepoKcuia-pagukana (02-) B MaTpukce
MUTOXOH/IPUH OKUJAeTCs MOHUKeHUe (OTHOCUTENbHO 6a3a/JbHOTO YPOBHS) akTUBHOCTH SOD-2;

Bapuanm 2:
A) BosgeiicTBUe THpoOKCHUHA (pa3obinaeT OKHUCAUTeNbHOe ¢GochopugrupoBaHre) MOBBIIIAET
cooTHoueHue AT®/A/l®P B MaTprUKCe MUTOXOH/IPUH;
B) [Ilpu noBbllIeHUH YPOBHA Cylepokcu/-pagukana (02-) B MaTpuKce MUTOXOHAPUHU 0XKUJAETCS
NOBbIILIEHHWE YPOBHSA IKCIPECCHUU CyNlepoKCUAAUCcMyTa3bl-2 (SOD-2);
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C) THouwmxenue cooTHoueHuss ATO/A/l® B MaTpuKce MUTOXOHAPHH, CKOpee Bcero, NpuBeJeT K
3aMeJsieHHUI0 iMkIa Kpebca;

D) B k/eTkax »KMBOTHBIX 4allle BCEro MO YPOBHIO BbIPAabOTKHU CBOOOJHBIX paJiUKa/iOB BTOPOU
OpraHeJijioH, Nocjie MUTOXOH/ZIPUH, SIBJISIETCH IEPOKCUCOMA;

E) Hoxkpayn SOD-1, ckopee Bcero, npuBefeT K CHWXXEHUIO OKHUCJIUTEJNbHOrO CTpecca B
MUTOXOH/IPUSAX;

F) TloBeimeHHas reHepauus cynepokcu-pagukaia (O2-) MoxeT NIpUBECTH K yCKOPEHUIO TEMIIOB
JleJIeHUs] MUTOXOH/IpUY;

Bapuaum 3:

A) TloHWxeHHe ypOBHSA reHepaluy CBOOOAHBIX pajuKaaoB B ITL] MUTOXOHAPHUU MOXKET IPUBECTH
K yBeJIMueHHUI0 3O PeKTUBHOCTHU reHepauuu ATD;

B) Illonmxenue cootHoweHus AT®/A/I® B MaTpruKce MUTOXOH/PUN, CKOpee BCEro, NIpUBeJeT K
3aMe/IeHMI0 LMK/Ia Kpebca;

C) B kseTkax »KMBOTHBIX 4Yallle BCEro Mo YPOBHIO BbIPabOTKH CBOOOJHBIX paJjUKa/OB BTOPOU
OpraHeJIJIOH, I0Cc/ie MUTOXOH/PUH, ABJISIETCS NEPOKCUCOMA;

D) Hokpmayn SOD-1, ckopee Bcero, NpHUBeJEeT K CHWXKEHHIO OKMCJMUTEJbHOrO CTpecca B
MHUTOXOH/IPUSIX;

E) IloBplimeHHass reHepauus cynepokcui-pasukana (02-) MoxeT NPUBECTH K IOBPEXAEHUIO
MHUTOXOH/JIPUM Y aKTUBAL UM ayTOParuy;

F) Ilpy He3HauWTeJbHOM TOBBILIEHUU YPOBHA Cynepokcuj-pagukana (02-) B MaTpuKce
MHUTOXOH/ZIPUH OKUJAeTCs MOHWXKeHUe (OTHOCUTENBbHO 6a3a/JIbHOT0 ypOBHA) akTUBHOCTH SOD-2;
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3aganue ID 27 - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

BoJie3Hb TeJlel, BKIKYeHUus (MyKOJIMIU/03 2 TUIIA) - ayTOCOMHO-PeLieCCUBHOE 3a60/1eBaHMe
U3 rpynnbl JU30COMHBIX 0OJIe3HEd HAKOIUJIEHMs, KOTOpas XapakTtepusyeTcad AeduIHTOM
depmeHTa, IIMKO3WIMPYOILEro HEKOTOpble OGeJIKM NPHU NOMOIIM OCTaTKa MaHHO30-6-
docdara. I[Ipu 3TON 60JIE3HM B K/IeTKe HAKAIJIMBAWTCA HePyHKIMOHAJIbHbIE JIN30COMBbI,
3al0JIHEHHbIe HepaclieNJIEeHHbIMA OCTaTKaMHM PpPa3jIMYHBIX CTPYKTYyp (Teabnamm
BK/IIOUEHUsA). B HOpMe 3TH CTPYKTypbl B JIN30COME MepeBapUBaAIOTCA MOJHOCTbIO. /LA
KaXK/J,0T0 U3 C/IeAyIIIUX YTBEePKAEHUMN YKAXKHUTe, ABJIAAETCS OHO BEePHBIM WU HEBEPHBIM:

Bapuanm 1:

A) Ckopee Bcero, fiepekTHbIN GpepMeHT B HOpMe JIOKAaJIU30BaH B JIU30COME;

B) Ckopee Bcero, o6cyxjaemMass MaHHO030-6-pochaTHasg MeTKa CAYXKUT CUTHaJIOM JJ
TPaHCIOPTHUPOBKU TOI'O UJIX MHOTO 6eJiKa B JIN30COMY;

C) Tesbna BKJIIOYEHUS BO3HUKAKOT M3-3a aHOMaJIMM COCTaBa JIMIIMJOB BE3UKYJ, U3 KOTOPBIX
06pasyloTcs IN30COMBI;

D) [llpu fnuTesbHOM BHEIIHEN 06pab0TKe KyJIbTYpbl 3/J0POBbIX KIETOK pepMeHTOM, 3G PEKTUBHO
M HecrneqUUYHO OTIIENJISIOIIMM MaHHO030-6-dochaT OT aMUHOrpymnm O6EJKOB, BO3MOXKHO
HabJ1l01aTh NOsIBJIEHUE TeJlel] BKJIIOYeHUSs;

E) bBose3Hb, ckopee Bcero, nposiB/sieTcsl BO B3p0OCJ0M BO3pacTe;

F) Ilpu MuKpocKONMYecKOM aHa/lu3e KJeTOK M3 pPa3/IM4YHbIX TKaHeh OO0JIbHbIX HauboJibliiee
KOJINYECTBO TeJlel] BKJIIOYeHUs cle/lyeT 0XKUJaTh B 3pUTPOLUTAX;

Bapuanm 2:

A) Ckopee Bcero, AedpeKTHbIN GpepMeHT B HOpMe JIOKAJU30BaH B anmnaparte ['obaxy;

B) Ckopee Bcero, o6cyxaeMast MaHHO030-6-pocpaTHass MeTKa He06XoAuMa JJisi POTEeaCOMHOU
Jlerpajianuy 6eska;

C) Tesbna BKJIHOYEHHUS BO3HUKAKOT M3-3a aHOMaJIMM COCTaBa JIMNIUJOB BE3UKYJ, U3 KOTOPbIX
06pasyloTcs JIN30COMBI;

D) BosesHsb, ckopee Bcero, NposiB/sieTCs BO B3pOCJOM BO3PacCTe;

E) Ilpy MUKpPOCKONMMYECKOM aHa/iM3e KJIeTOK M3 pas3/IMYHbIX TKaHed OO0JIbHbIX HauboJibliee
KOJINYECTBO TeJlel] BKJIIOYeHUs Cle/lyeT 0XKUJaTh B 3pUTPOLUTAX;

F) JledeHueM i1 GOJIBHBIX MOXET MOCAYXUTb J0CTaBKa B KJIETKH IMPU MOMOILU BUPYCHOU
4aCTHUIbl FTeHeTUYeCKOW KOHCTPYKLUH, KoAupyolel 1eGuUTHBINA 6es10K;

Bapuanm 3:

A) Ckopee Bcero, lepeKTHbIN pepMeHT B HOpMe JIOKAJIM30BaH B JIN30COME;

B) Ckopee Bcero, o6cyxjaemMass MaHHO030-6-pochaTHass MeTKa CAYKUT CUTHAJIOM JJI
TPAHCIOPTHUPOBKHU TOT'O UJIK HHOTO GeJIKa B JIN30COMY;

C) Tenbua BKJIIOYEHUSI BOSHUKAIOT U3-3a HEIOCTATKa B JIM30COMe GepPMEHTOB, OCYILECTBISIOLIUX
niepeBapUBaHUeE MOTJIOIEHHBIX CTPYKTYD;

D) BoJsie3Hb, ckopee BCero, NposiBJSIETCS BO B3pOCJOM BO3PacCTe;

E) Ilpy MUKpPOCKONMYECKOM aHa/iu3e KJETOK W3 Pa3/JIMYHbIX TKaHed OOJIbHbIX HauboJibliee
KOJIMYECTBO TeJIel] BKJIIOYEHHS CIeJyeT 0XKHUATh B 3pUTPOIUTAX;

F) JleuenueM i1 GOJIBHBIX MOXET MOCAYKUTb J0OCTaBKa B KJIETKU MPU MOMOILH BUPYCHOU
YaCTHUIbl TeHETUYECKOW KOHCTPYKIUH, KOAUPYIOIL el epUIUTHBIA OEJIOK;
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3aganue ID 31 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Tpuaoo6utsl (Trilobita) O6blIM OJHMM M3 caMbIX YyCHEWIHBIX KJIAaCCOB IMaJI€030MCKUX
YJIEHUCTOHOTUX: BO3HMKHYB B paHHeM KeMopuMm (~520 MJIH JieT Hasaj), OHH
NPOCyLeCTBOBAJ/IM Ha IJIaHeTe NoYTH 270 MU/IJIMOHOB JIET, OKOHYATeJ/JIbHO UCYE3HYB TOJIbKO
B pe3yJIbTaTe MAacCOBOI0 MEPMCKO-TPHACOBOro BbIMHUpaHusA. ONMCcaHO OrPOMHOE KOJIU4eCTBO
BUJO0B (6osiee 22000) u, 6siarogapsa NpPeKpPacHOM COXPAHHOCTH, aHATOMHUA TPUJIOOUTOB
H3y4eHa J0CTAaTOYHO XOpOoIIo, B TO BpeMs KakK 06 X IOBeJeHUU MbI 3HaeM He TaK MHOro. B
c/lyyae NoBeAeHHMS Y4YeHbIM 4YacTO NPUXOAUTCA NpH6eraTb K CPaBHEHHIO C MOXO0XXUMHM
MOP$OJIOTHYEeCKUMH CTPYKTypaMH COBPEMEHHBIX OPraHU3MOB, YTOObI PEKOHCTPYMPOBATh,
KaK >KMBOTHOE MCII0/Ib30BAJI0 3TH CTPYKTYPBbI B CBOEM »KM3HH.

B

A

Ha kapTHHKe nepe/ BaMU TPU NPeACTABUTEJIA ITOI0 TAKCOHA C pa3Hou mopdoJioruen (aaee:
Tpuiooutsel A, b u B). CpaBHMTe mnpejcTaB/ieHHble HU300pa)KeHUS U JJIf1 KAaXKJO0ro H3
c/leAyI0IIUX YTBEPKAECHUN YKAXKHUTE, SIBJISIETCA OHO BEPHbIM UJIU HEBEPHBIM:

Bapuanm 1:

A) BeicTynarolujye LIMIBI, pacloJoXKeHHble 10 KpasM TeJsia Tpuao6uToB A u B, BeposaTHO, Moriu
M CII0JIb30BaThCA AJ15 3aLUThI OT XULHUKOB;

B) Pa3BeTBJIeHHbIH BBICTYI Ha NepeJiHEM KOHIE Tesa TPUI06UTa A, BepOSTHO, UCII0JIb30BaJICS B
OCHOBHOM /111 OXOTBI;

C) Pa3BeTBJIeHHbIN BBICTYII Ha Mlepe/lHEM KOHIle Tesa TPUI06UTa A, BO3MOXKHO, UCII0J1b30BaJICSA
QHAJIOTUYHO POCTPYMY NUJIOPBLJIBIX CKaTOB;

D) Pa3BeTBJIeHHBbIN BBICTYIl Ha llepeJjHEM KOHLe TeJsla TPUI0OUTa A MOT ABAATHCSA BTOPUYHBIM
II0JIOBBIM [IPU3HAKOM;

E) Pa3BeTBJieHHbI BBICTYyI Ha IlepeJjHEM KOHLle TesJa Tpuaobuta A, BO3MOXHO,
3BOJIIOLIMOHMPOBAJI N0/, IeiCTBUEM II0JIOBOI'0 0TOOPA;

F) Cpepu npeacraBuTesied TaKCOHA A MOT Ha6J1l01aThCsl BbIpaXKeHHbIH [10JI0BOM AUMOPOHU3M.
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Bapuanm 2:

A) Tpunobut b o6s1asaeT Haubosiee apXauyHbIM HAaO0OpPOM NMPH3HAKOB M MO CBOEMY TabUTYCY,
BEPOSITHO, HauboJiee CXO/ieH C peZIKOBOH GOpMOK;

B) Pa3sBeTB/ieHHBI BBICTYI Ha IepejHeM KOHLe TesJa Tpujaob6uta A Mor ObITh
CrieliMaJUu3MpOBaHHOM CTPYKTYPOH /i GpauyHbIX NOeJUHKOB MeX/y CaMIlaMy;

C) PasBeTBJIeHHBIM BBICTYI Ha llepe/lHeM KOHIle TeJla TPUI06MTa A, BO3MOXKHO, HCII0/JIb30BaJICS
aHaAJIOTUYHO POCTPYMY MUJIOPBIIBIX CKATOB;

D) Pa3BeTBJiIeHHbIH BBICTYI Ha IlepefjHeEM KOHLe Tesa TPUJI0OMTA A, BO3MOXKHO, BBINOJIHAJ
CX0XKY10 QYHKIIMIO, UTO M BBIPOCTBI Ha T0JIOBe U INepeJiHeCIMHKEe HEKOTOPBIX KYKOB-HOCOPOTOB
(Dynastinae) u yBesinyeHHble MaHUOYJIbI )KyKOB-poravei (Lucanidae);

E) Pa3BeTBJIeHHbIH BBICTYI Ha Ilepe/lHEM KOHLLe TeJla TPUJI06UTa A, BEPOSITHO, 3BOJIIOLIMOHUPOBAJI
noJ IecTBUEM Aiperida reHoB;

F) Cpenu npefcraBuTesiell TakcoHa A MOT Ha6JII04AaThCS BbIPAXKeHHbIH 110J10BOM AUMOPPU3M.

Bapuaunm 3:

A) Tpunobut b o6s1asaeT HavboJsiee apXaudyHbIM HAaOOpPOM NMPHU3HAKOB M MO CBOEMY TabUTYCY,
BEpOSITHO, HauboJiee CX0/IEH C IpeJIKOBOU GOpMOH;

B) BeicTynawujye mUIbl, pacnoJioXKeHHbIe M0 KpasM TeJsia TPUJIOOUTOB A U B, BeposiTHO, MOTJIH
VCIIOJIb30BAThCA [J151 3aLUThI OT XUILHUKOB;

C) PasBeTBJIeHHBIN BBICTYI Ha llepeHEM KOHIe TeJsia TPUJI00UTa A, BEpOSITHO, UCIIOJIb30BaJICA B
OCHOBHOM /1151 OXOTBI;

D) PasBeTB/ieHHBIA BBICTyN Ha IepejHEM KOHLE Tejia TPUJI0OOUTA A, BO3MOKHO, BbINOJIHSAJI
CXOXyH0 (QYHKIMIO, YTO Y BBIPOCTBI Ha I'0JIOBE W MepeJHeCNIUHKe HEKOTOPbIX KYKOB-HOCOPOTOB
(Dynastinae) u yBesinyeHHble MaHUOYJIbI )KyKOB-poravei (Lucanidae);

E) Pa3BeTBieHHBIM BBICTYIl Ha I[epeJAHeM KOHIe TeJa TpUjJodbuTta A, BO3MOXHO,
3BOJIIOLMOHUPOBAJI O/, IeiCTBUEM IIOJIOBOT'0 0TOOPA;

F) Cpeau npencraBuTesield TakcoOHa A MOT Ha6J110/1aThCS BbIpa*KeHHbIN MOJI0BOM JUMOPDU3M.
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3aganue ID 32 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

JBoJIIOLIMSI MHOTOKJIETOYHBIX >XMBOTHBIX, M3MEHEHHE HUX IJIaHA CTPOEHHs - OAHA M3
CTapeilIuX TeM 3BOJIIOIMOHHON 6uosiornu. COBpeMeHHbIe UCCIeA0BaHMs, 00 beJUHAIOIINE
aMOpuosiornyeckre, ¢pujsoreHeTuyeckKe, NajeOHTOJOTHYECKNEe JAaHHbIe U HUCC/IeJL0BaHUS
reHeTUKM Pa3BUTHS, NMO3BOJIWJIM CAENAaTh PsAj BaKHbIX 0600meHUA U cPOopMy/IMPOBATH
HECKOJIBKO HOBBIX NIPe/N0JI0KEHUH 0 NOSAIBJIEHUM OGU/IaTePa/IbHO-CUMMETPUYHbBIX ’KUBOTHBIX
(Bilateria).
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Kuluka

Nepexon K AOHHOM XH3HN obumit npeaok G
cTpexaoumx u Gunarepuii,
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Ha kapTuHKe 1 npeAacTaB/ieH OJMH U3 BO3MOXKHbIX ClleHapUeB PaHHEH 3BOJIIOIMA OCHOBHBIX
rpynn MHOTOKJ/IETOYHBIX )KUBOTHBIX. /labua/IbHBIN (BHYTPEHHU) KPYT LHiynaJsien, 0603Ha4YeH
PO30BbIM, MapruHa/ibHbId (BHEMIHUN) - roay6biM. Cpeau COBpPEMEHHBIX CTPEKalIMX
(Cnidaria) Ha;iM4YMe ABYX KPYroB LiynaJjiel - peAKoCTb, HO HEKOTOpPbIe IPHUMepPbl U3BECTHBDI, a
B JPYrux CJy4YasX MOXKHO OOHApyXHTh TOMOJIOTMYHble opraHbl. Ha kapTtuHke 2A -
ropu3OHTaJIbHBbIN pa3pe3 Yepe3 Tes/I0 KOPa/JIOBOro MOJIMNA HAa YPOBHe IJIOTKM (cjeBa) U
HUXKe YPOBHSA TIJIOTKM (cmpaBa), 2b - mpeo6pa3oBaHue 00LIero mpeakKa CTPeKawIuX
(Cnidaria) u oOwaarepuii (Bilateria) B mnesoMuyeckoe JABYCTOPOHHE-CMMMETPHUYHOE
»)KUBOTHOE€, HAa TOPU30HTAJILHOM cpe3e. [IpoaHasu3upyiiTe npejcTaB/JieHHbIe CXeMbl U AJIA
Ka)KA0ro U3 CJ1eAYIUNX YTBEPKAEHUH YKAKUTE, IBJIAETCA OHO BEPHbIM WUJIU HEBEPHBIM:

Bapuanm 1:

A) CorslacHO npe/CTaBJ€eHHON cxeMe, paJjuajbHO-CUMMETPUYHbIN IJIaH CTPOEHUs] TPeOHEBUKOB
yHacJeZl0BaH OT paiuaJibHO-CUMMETPUYHO NpeJKa;

B) CorsniacHo npeactaBiieHHOM cxeMe, rpynna KumeuyHonosioctHele (Coelenterata), B KoTopyo
06 beAuHAIOT rpebHeBUKOB (Ctenophora) u crpekariux (Cnidaria) siBasieTcss MOHOPUIETUUECKOH;
C) CorstacHO mpeACTaBJIEHHOW CxeMe, MapamnoAvM KOJIbYaTblX YepBer UM  KOHEUYHOCTH
4YJIEHUCTOHOTUX MOTYT OBbITh TOMOJIOTUYHBI LyNalbljaM Me/ly3 U KOPaJlJIoB;

D) CorsiacHoO npe/iCTaB/IeHHOM CXeMe, [JeJIOMUYeCKHe MellKH OU1aTepuil FOMOJIOTUYHbI KUIIEeYHbIM
KapMaHaM CTpeKawIlux;

E) CorsiacHo npe/icTaB/JIeHHOM cXeMe, PeCHUYHbIN 3MUTEeJUN KUIlleYHUKA OUJIaTepU TOMOJIOTHYEeH
JlabuaJIbHOMY KpyTYy LiynaJel] CTpeKarlux;

F) CorsiacHo npe/jcTaB/eHHOU cxeMe, LieJieBUAHOE 3aMblKaHUe 6j1acTonopa ¢ 06pa3oBaHUEM pTa U
a"Hyca (ofUH U3 BO3MOXHbIX IyTeld 00pa30BaHUS KUIIKK B 3MOpPUOTEHe3e) SBJSAETCS
peKanuTysadauued (YacTUYHBIM NOBTOpeHHEeM (UuJoreHe3a B OHTOreHe3e) ILeJeBUJHOTO PTa,
XapaKTepHOro JAJid 001Lero npejka CTpeKawlux U OuJIaTepun;

Bapuanm 2:
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A) CorslacHO mpejCTaBJIeHHOUW cxeMe, BCe COBpeMEeHHble paJjialbHO-CHMMETPHUYHbIE >KUBOTHbIE
NpUO6pesH TAKOU MJIAH CTPOEHUSI BTOPHUYHO;

B) CornacHo nmpejcTaB/JeHHOM cxeMe, IMapalnojUM KOJIbYaTblX 4YepBedl U KOHEYHOCTH
YJIEHUCTOHOTUX MOTYT OBbITh TOMOJIOTUYHBI LyNalbljaM Me/ly3 U KOPaJlJIoB;

C) CorsiacHo npe/cTaB/JeHHOM CXEME, LleJIOMUYeCKUe MeLIKU OUIaTepUid TOMOJIOTUYHBI KUIIEYHbIM
KapMaHaM CTpeKawIluX;

D) CorsiacHo mnpejcTaBjieHHOW cxeMe, beckuuieyHble Typ6esnsipud (npeAcTaBUTeNd THUIA
Xenacoelomorpha, oTHOcsIIErocst K 6MJIaTEPUsIM) HUKOT/A HE UMeJIH 1|eJI0Ma;

E) CorsiacHo npezcTaB/ieHHOU cXeMe, 1lleJIeBU/IHOE 3aMblKaHHe 6J1acTonopa c 06pa3oBaHUEM pTa U
aHyca (oAMH W3 BO3MOXHBIX NyTed o00pa30oBaHMWA KHUIUKA B 3MOpUOTeHe3e) sBJSAETCA
peKanuTysasauued (YacTUYHBIM NOBTOpeHHEeM (uJoreHe3a B OHTOreHe3e) IeJeBUJHOTO PTa,
XapaKTEePHOro AJis1 0611ero npe/ika CTpeKawlyx U 6uiaTepui;

F) CorsniacHo npesacTaB/eHHOW cXeMe, BApUAHT »KM3HEHHOTO LIMKJIa aKTUHUH, KOT/ja JIaHKTOHHAs
JIMUMHKA CHayaJ/la OMyCKaeTCsl Ha IHO POTOBBIM IOJIIOCOM, a 3aTeM NPUKpeNJIseTcsl abopajbHbIM
IIOJIFOCOM TeJia, ABJSETCA peKanuTyasnuel (4acCTUYHbIM IOBTOPeHHEeM puioreHe3a B OHTOreHe3e)
3BOJIIOLIMOHHOI0 MyTHU CTPEKAIIIUX.

Bapuaum 3:

A) IlpuBeneHHas cxeMa ONMUpaAeTCs, B TOM YMCJIe, HA CECTPUHCKOE MOJIOXKEHHUE T'YOOK K TpYIIIIe,
00'beAMHSAIONIEN CTPEKAIOIIUX U OUIaTepHUi;

B) CorsiacHO npeAcTaBJeHHOW cXeMe, paJjhaJbHO-CUMMETPUYHBIN IJIaH CTPOEHUsI TPeOHEeBHUKOB
yHac/e10BaH OT paiuaJibHO-CUMMETPUYHO NPEeKa;

C) CorsacHo mpeAcCTaBJEHHOW CxeMe, TNapanoJuMd KOJIbYaTbIX YepBe M KOHEUYHOCTH
YJIEHUCTOHOTUX MOTYT ObITh FTOMOJIOTUYHBI L[yHa/bliaM MeJy3 U KOPaJLJIOB;

D) CornacHo mnpejcTaB/JeHHOM cXxeMe, LeJ0OMUYECKHe MeLIKU OWlaTepuil TOMOJIOTUYHBI
KHUILeYHbIM KapMaHaM CTPeKAUIUX;

E) CornacHo mnpejcraBieHHON cxeMe, beckuiieyHble TypOesnsspuu (mpejcTaBUTeNM TuUIa
Xenacoelomorpha, oTHocsIerocst kK 6uaTepusiM) HUKOTA He UMeJIH 1|eJI0Ma;

F) CorsiacHo npejcTaB/ieHHOM cxeMe, BApUAHT >KM3HEHHOT0 1IMKJIa aKTUHUH, KOT/|a IJIAHKTOHHAst
JIMYMHKA CHayaJla OMYyCKaeTCcs Ha JIHO POTOBBIM IMOJOCOM, a 3aTEM MPUKpPEIJISeTCs abopaJbHbIM
IIOJIIOCOM TeJia, ABJSETCS peKanuTyasiued (4aCTUYHbIM IOBTOPeHHeM puioreHe3a B OHTOreHe3e)
3BOJIIOIJMOHHOTO NYTH CTPEKAIOILUX.
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3aganue ID 33 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Mup PHK - runoreTH4yecKu# 3Tan BOSHUKHOBEHMA »KU3HM Ha 3emJie, KOrja Kak QyHKUHUI0
XpaHeHMA reHeTUu4eCcKo MHGOopManuy, TaK U KaTaJIu3 XUMHU4YECKUX pPeaKl Uil BbINOJIHAIN
aHCcaMG6JIM MOJIeKyJl pUGOHYK/IEMHOBBIX KMCJI0T. Brioc/ieAcTBUM U3 UX acCOLMALMi BO3HUKJIA
coBpemeHHas /IHK-PHK-6e/1koBas »XM3Hb, 000CO6/IeHHAasA MEMOPAHOM OT BHELIHEN cpejbl.
[IpeacTaB/ieHHass Ha KapTUHKE CXeMa ONHUCHIBAET OJAUH U3 BO3MOXXHBIX CLeHapueB
BO3HUKHOBeHMA /ITHK-renomoB B PHK-mMupe.
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l' I\\/- RHJ/(D PHK - pr603umbl
‘\ ﬂ H K pPr603MMmbI -
N obpaTHble TPaHCKpUNTa3bl

LS (—

Ha pucyHke A paccMoTpeHa cOBpeMeHHas cXeMa nepexoja reHetudeckoil mHpopmanuu. Ilo
LleHTPaJIbHOM J0rMe MOJIeKyJIIpHOU 6uosiorun nHGopmanus nepexogut ot JHK (kpacHbii
oBaJ) k PHK (3es1eHblii 0Baj), a 3aTeM K GesikaMm (cuHAs pamka). /IHK B xoae penyiukanum
oopasyerca u3 Ae3okcuHykieosugrpudpocparos (aHTP); PHK o6pasyerca wu3
HykjJeo3suarpudocparoB (HTP) B xoae TpaHckpunuuuv. PepmMeHTb], Ha3bIBaeMble
O6paTHBIMM TPAaHCKPUIITA3aMH, NO3BOJIAIOT CO3JaBaTh KoMIiieMeHTapHy /IHK Ha ocHoBe
maTtpunbl PHK (nmyHKTHpHasa ctpeska). CMHHMe NPAMOYTroJIbHUKH 0603HA4YalT MPOLECCHI,
KaTa/Ju3upyeMble GeJKaMHu; 3eJieHble NPAMOYTrOoJIbHUKM IOKa3bIBalOT MPOLECCHI,
KaTtajausupyembole PHK; TpaHcasaunusa ocymecrBiasercs ¢ nomombio PHK (3eseHblit
NpPAMOYToJIbHMK), B3aUMOJAEHCTBYWILell ¢ 6eJlKaMH, MOAYJUPYIOIIMMHU e€e AKTUBHOCTb
(cuHui KOHTYPp). Ha pricyHKe B paccMoTpeHa runoretudeckas cragus ssononuu PHK-mupa.
PHK pu6o3umsbl pemsmunupytT PHK-renHomsbl (cruionmiHas kpacHas ctpesika). [Ipu Hammyuu
AHT® B cpese pu6G03MMBI-06paTHbIE TPAHCKPUNTA3bl OCYILIECTB/IAJIM MaTPUYHBIA CHHTe3
JHK Ha ocHoBe PHK, co3zaBas Takum o6pa3som IHK-reHoMmbl. /I/is fgajibHeIed 3BOTIOLUA
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CHUCTeMbl ObLJI0 He00X0AMMO mnoABJeHUsA puoo3umos-JAHK-3aBucumsbix-JIHK-noaumepas
(myHKTHpHAas CTpeJiKa).

[IpoaHa/mM3upyiTe NpeAcTaB/JIeHHbIe CXeMBbI M JJIf1 KaXKA0ro M3 CleJyIIIUX yTBepPKAeHUun
YKaxKUTe, IBJI1IeTCA OHO BEPHbIM WU HEBEPHBIM:

Bapuanm 1:

A) IlpeacraBieHHbIM Ha cxeMe 3Tan 3Bosiwouuu PHK-Mupa Mor cyujecTBoBaTh TOJIBKO MpPH
oiHOBpeMeHHOM IpucyTcTBuH B cpesie NTP u dNTP;

B) OpHoit U3 npu4rH nepexosa GYHKLUMU XpaHeHUsI HacleACcTBEHHOW nHPopmanuu K JHK morsa
ObITh ee 60JibIlIasg YCTOMYMBOCTb K aOMOTUYECKUM (aKTOopaM;

C) CorsiacHo npe/CTaBJIEHHOW cXeMe, 6eJIKK MOSIBUIUCH N03xe, ueM JHK;

D) U3 koHnnenuuu PHK-mupa ciaegyet, uto ¢ynkuuu JHK- u PHK-nosnvMepas Ha paHHUX 3Tanax
3BOJIIOIMM BbINOJIHAIN PUOO3UMBI;

E) B coBpeMeHHBIX KJIeTKaxX 0eJIKU BbIMOJIHAKT BCe KaTaJIUTUYeCKUe QYHKIUY;

F) O6paTHbIe TpaHCKPUIITA3bl BCTPEYAIOTCS TOJbKO B TEHOMAaX BUPYCOB;

Bapuanm 2:

A) U3 koHuennuu PHK-Mupa ciaegyet, 4To PyHKUMS XpaHEHUST HACeCTBEHHOW MHOpMaLMU B
xoJe spoJitonuu nepenuia ot PHK k IHK;

B) U3 koHnenuuu PHK-mupa cineayet, uto pynkuuu JHK- u PHK-nosnnMepas Ha paHHUX 3Tanax
3BOJIIOIMM BbINOJIHAIN PUOO3UMBI;

C) B coBpeMeHHBIX KJIeTKax OeJIKM BbINOJIHAKOT BCe KaTaJIUTUYeCKHue QYHKIUY;

D) O6paTHbIe TPAaHCKPUIITA3bl IKCIIPECCUPYETCS B HEKOTOPBIX 3YKAPUOTHUYECKUX KJIeTKaX;

E) Ha ganHbiit MOMeHT He o6Hapy»xeHo PHK-3aBucumbix PHK-nosnnmepas;

F) [lpeacraBieHHas cxema coryiacyeTcsl C OAHUM U3 KJIACCUYECKUX onpeesieHUH )Uu3Hu: «Ku3Hb
eCTb CI0CO0 CylLIeCTBOBAaHUs OEJIKOBBIX TeJ, CyIleCTBEHHbIM MOMEHTOM KOTOPOIO SIBJISIETCSA
NOCTOSIHHBIA OOMEH BeleCTB C OKPYXKalollel UX BHELIHEW MPUPOAOH, IPUUYEM C MpeKpalleHueM
3TOro o6MeHa BellleCTB IPEeKpalllaeTCs U }KU3Hb, UYTO IPUBOJUT K pas/iokeHU0 b6eska» (Ppugpux
JHresbC).

Bapuaxnm 3:

A) IlpexcraBieHHbIM Ha cxeMe 3Tan 3Bosionuu PHK-mupa Mor cyuiecTBoBaTh TOJIBKO HpHU
O0ZJHOBpeMeHHOM npucyTcTBuM B cpese NTP u dNTP;

B) OpHo# M3 NpyYHKH nepexojia QyHKIMU XpaHeHUs HacleJcTBeHHOW nHopManuu K JIHK mMoria
OoJibllIasg CKOPOCTb €€ pelJInKaLuu;

C) CorsacHo npeJicTaB/JeHHOM cxeMe, OeJIKU MOSIBUJIUCH Mo3Xe, yeM /IHK;

D) B coBpeMeHHBIX KJIeTKax 6€JIKU BBINOJIHAIOT BCe KaTaJlUTUYeCcKUue QYHKIUHY;

E) Ha gannbiit MoMmeHT He o6HapyxeHo PHK-3aBucumbix PHK-nosumepas;

F) [IlpeacraBsieHHas cxeMa COTJiacyeTcsl C OJJHUM U3 KJIACCUYECKUX ONpe/ieIeHU M )KU3HU: « KU3Hb
eCTh CHnoco06 CylleCTBOBAHUSI OEJIKOBBIX TeJ, CYLU|eCTBEHHbIM MOMEHTOM KOTOPOTO SIBJISIETCS
NOCTOSIHHBIA OOMEH BEeIEeCTB C OKpPYKalollell UX BHELIHEW MPUPOJOH, IPUUYEM C MpeKpalleHueM
3Toro o6MeHa BelleCTB NpeKpallaeTCcsl U »KU3Hb, YTO IPUBOAUT K passoxeHU0 6eska» (Ppuapux
JHresbC).
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Tun 3aganui B. 3agaHus Ha conocTaB/IeHUeE 3JIEMEHTOB

B 3aaHUsX JaHHOM YaCcTH YYaCTHUKAM HEO6X0JUMO MPOaHaJIU3UPOBaTh pa3nyHble doTorpadpum,
PUCYHKH, CXeMbl (0OTMeuYeHbl apabCKUMU LiUdpaMU) U CONIOCTABUTDb UM 3JIEMEHTHI U3 JIBYX CIIMCKOB,
NpUBeJEHHBIX HUXKe (OTMedeHbl JIATUHCKMM 6YKBaMU U pUMCKHUMU LudpaMu). B kayecTBe oTBeTa
B KaXJOM 3aJJaHMM YYaCTHUKH [JOJDKHbBl TPOBECTH CTPEJKH MEX/JAy COINOCTaBJsIeMbIMU
3JleMeHTaMH.

CucreMa OLl€HKU:

3a Kaxk/loe BepHO yKa3aHHOe COOTBETCTBHE MeXJy 3JeMeHTaMU 1 u 2 psafoB Uau 2 U 3 pszioB
y4acTHUK noJy4daet 0,5 6asa.

3a Kaxk/loe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aaanue ID 37 - 5 6ani0B (BapuaHT 1)

PacTeHuss CHUHTE3UPYIOT M HAKAaIJIMBAT OrPOMHOE KOJIMYECTBO crnenudpuyecKux
coeAuHeHU. OJHU U3 HUX - AJKAJOUABI - LIMPOKO PAacCHpoOCTpaHEeHHbIe a30TCoAep Kalue
COeiJUHEHUsA OCHOBHOI'O XapaKTepa. AJIKa/IOM/Jbl — BaXKHBINM 3/IeMEHT XUMHYECKOMN 3alUThI
pacTeHu# OT NOeJaHUs, OHM OKa3bIBalOT CU/IbHBIN pu3HoI0orudecKkuil apPpekrt Ha putodaros
(B TOM YHCJ/Ie M HA YeJI0BeKa).

CooTHecHUTe pacTeHHMs U Ha3BaHUA a/IKAJIOMJ0B, COAepKALIUXCA B HUX, a TaKXKe CBOMCTBa
JAAHHBIX COeJUHEeHMH.

Ha3BaHmue ajiKajiouja:

A)
B)
)
D)
E)

Kosxunus;
MopoduH;
KodeunH;
Konuun;
ATpornuH.

CBoiicTBa ajJIKa/JIoua:

)
1)

1)
V)

V)

BJyiokupyeT mnepesady 60JieBbIX UMIYJIbCOB K KOPe T'OJIOBHOI'O MO3Ta, MCHOJIb3YeTCs [Jis
no/laByieHus 60JIEBOTO CUHAPOMA MPU TSDKEJIbIX TPaBMaX U OHKOJIOTUYECKUX 3a00/1eBaHUSX;
YcunuBaeT mpoueccbl  BO30OyXJeHHSI B KOpe TOJIOBHONO  MO3ra, MOBbIIIAs
paboTOCIOCOOHOCTH;

Crnoco6eH B3aMMOIECTBOBATD C TYOYJIMHOM, HapyIlIaeT X0 MHUTO03a;

Heunsb6upaTebHbIN 6J10KAaTOP M-XOJUHOPEIENTOPOB, KOTOPbIN P MPUMEHEHUH BbI3bIBAET
pacimupeHye 3pavykoB U yCUJIeHUe OJiecKa rJias;

[lapasudyeT pabOTy HEPBHO-MbIIIEYHOTO CHHAICA, SIBJASETCId BbICOKOTOKCUYHBIM U
CMepTeJIbHO A0BUTHIM. CUMTAETCs, YTO UMEHHO UM OTpaBusicsa Cokpar.
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3aaanue ID 37 - 5 6ani0B (BapuaHT 2)

PacTeHuss CHHTE3UPYIOT M HAKAaIUIUBAOT OrpPOMHOE KOJMYECTBO crnenudpuyecKux
coeAuHeHU. OJHU U3 HUX - AJKAJOUABI - LIMPOKO PAacCHpoOCTpaHEeHHbIe a30TCoAep Kalue
coeJMHEHUA OCHOBHOI'0 XapakKTepa. AJIKaJIOMJAbl - BaXXHbIN 3/IEMEHT XMMUYECKOU 3alMThI
pacTeHu# OT NOeJaHUs, OHM OKa3bIBalOT CUJIbHBIN pusnosiorndyeckui ap ekt Ha putoparos
(B TOM 4YMCJ/Ie M HA YeJI0BeKa).

CooTHecuTe pacTeHUs U HA3BaHUA AaJIKAJIOUAOB, COAep KallUuXcAd B HUX, a TaK)Ke CBOMCTBA
JAAHHBIX COeJUHEeHMH.

1

Ha3BaHmue ajiKajiouja:
A) 3denpun;

B) MopouH;

C) Kodeun;

D) Kousxuuus;

E) HukoTus.

CBoiicTBa aJIKaJIOUAa:
[) O6sajaeT cocyfoCy>KMBawIIMM JeUCTBUEM: B MaJblX [Jo03ax Bo36yxzaer LHC wu
JIbIXaTeJbHbIU IIEHTP, B OOJIBLINX — YTHETAET; MOXKET BbI3BATh Napainy JbIXaHUS;
II) Tlo ¢usnosornyeckoMy AeUCTBUIO CXO/IEH C a/[pEHAJIMHOM: pacliupsieT O6POHXH, BO30OYK/jaeT
JbIXaTeJbHbIN LEHTP, UCII0JIb30BaJICS JIJIs JIeYeHUs a/lJlepruiecKuX 3abosieBaHUH;
[l) bBraokupyeT nepejayy 60/ieBbIX MMIYJIbCOB K KOpe IOJIOBHOTO MO3ra, UCNOJIb3yeTCs AJs
1o/1aBJieHUs1 60J1€eBOr0 CHH/IpoMa MPH TSKeJIbIX TPaBMaX U OHKOJIOTUYEeCKHUX 3a00JIeBaHUSX;
IV)  VYcunuBaeT mnpoueccbl BO30OyXKJeHUSI B  KOpe TOJIOBHOTO  MO3ra, MOBbIIIas
PaboTOCIOCOOHOCTD;
V)  Cnocob6eH B3auMO/IeCTBOBATb C TYOYJIMHOM, HApyLIaeT X0/ MUTO3a.

35



3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

3aaanue ID 37 - 5 6ani0B (BapuaHT 3)

PacTeHuss CHUHTE3UPYIOT M HAKAaIJIMBAT OrPOMHOE KOJIMYECTBO crnenudpuyecKux
coeAuHeHU. OJHU U3 HUX - AJKAJIOUABI - LIMPOKO PAacHpoCTpaHeHHbIe a30TCoAep Kalue
coeJMHEHUA OCHOBHOI'0 XapakKTepa. AJIKaJIOMJAbl - BaXXHbIN 3/IEMEHT XMMUYECKOU 3alMThI
pacTeHu# OT NOeJaHUs, OHM OKa3bIBalOT CU/IbHBIN pu3HoI0orudecKkuil apPpekrt Ha putodaros
(B TOM 4YMCJ/Ie M HA YeJI0BeKa).

CooTHecuTe pacTeHUs U Ha3BaHUA aJIKaJIOMAOB, COAepKalUXCA B HUX, a TaK)Ke CBOMCTBaA
JAAHHBIX COeJUHEeHMH.

1

Ha3BaHmue ajiKajiouja:
A) Atponus;

B) HukoTus;

C) MopduH;

D) Kousxuuus;

E) KokauH.

CBoiicTBa aJIKaJIoMa:
[) O6sajaeT coCyfoCy>KMBaWIIMM JeUCTBUEM: B MaJblX [Jo03ax Bo36yxzaer LHC wu
JbIXaTeJbHbIH IIEHTP, B OOJIBLINX — YTHETAET; MOXKET BbI3BATh Napany JbIXaHUS;
[I) Biokupyer nepenadyy 60JieBbIX UMIyJIbCOB K KOpe TOJIOBHOTO MO3ra, MCIOJIb3yeTcs AJis
1o/1aBJieHUs1 60J1€eBOr0 CHH/IpoMa MPH TSXKeJIbIX TPaBMaX U OHKOJIOTHYEeCKUX 3a60J1eBaHUSX;
[II) CnocoGeH B3aMMOIEUCTBOBATD C TYOYJIMHOM, HapyIlIaeT X0 MUTO3a;
IV) O6sajaeT MeCTHOAHECTE3UPYIOLle aKTUBHOCTbIO, TaK KaK OJIOKUpPYeT BO30yJUMOCTb
HEPBHBIX OKOHYaHUU, UMEET NCUXOTPOINHbIE CBOMCTBA;
V)  Hewusb6upaTesibHbINA 6JI0KATOP M-XOJMHOPELENTOPOB, KOTOPbIH MPU NPUMEHEHUU BbI3bIBAET
paciiMpeHue 3paykoB U ycuJieHUe 6J1ecKa rJias.
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3aganue ID 39 - 5 6as10B (BapuaHT 1)

JIIogAM, Me4YyTallUMM 3aHUMAaThCSl COBPEMEHHBIMHM OHUOTEXHOJIOTMEH M OUOMH)KeHepHeH,
TaKas KJaccuyeckas 6Mojiormyeckas JUCHUIUIMHA, KaK 300J10TUA 6eCl03BOHOYHBIX, MHOTAQ
Ka)KeTCA C/IMIIKOM «OTOPBAHHOM OT MPAKTUKU» M KHEAO0CTAaTOYHO X0351liCTBEHHO 3HAYUMO».
TakuM J1I04AM CTOMT, B IEpPBYI0 oYyepe/b, He 3a0bIBAaTh O TOM, YTO «IIPAaKTHKA 6e3 TeopUHU
ciena», a TakKKe IMOMHHUTb, YTO pa3HOOGpa3Hble O6eClNO3BOHOYHbIE >KMBOTHble Ha
CeroJHANIHUHA AeHb ABJIAITCA He TOJbKO IepCIeKTUBHBIMHM MO/ e/IbHBIMU 00b€KTaMH, HO U
HCTOYHMKOM CaMbIX Pa3HbIX LlEHHbIX JAJIs 4YeJioBedyecTBa pecypcoB. [lo3ToMy ceroaHsa Msl
npejjiaraeM BaM CONOCTaBUTb M306pa)KeHHMsl pa3/IMYHbIX 6eClO3BOHOYHBIX >KMBOTHBIX, C
pecypcaMy, KOTOpbIe MbI IOJIy4YaeM 6J1arojaps 3TUM >KUBOTHBIM U C TAKCOHAMH, K KOTOPbIM
JlaHHbIE )KUBOTHBIE OTHOCATCH.

CnucoK pecypcoB (CIMCOK U30BbITOYEH — B HEM €CTh JIMIIHUE 3/IEMEHTHI):

A) Tlpomosivic - cMechb BelllecTB, o6Jajiaroiiasi aHTUOAKTEPHUAJbHBIMU U MPOTHUBOIPUOKOBBIMU
3dpdekTaMu U NPpUMeEHSLAACH B TPAJAULUOHHON MeJULIUHE;

B) Ilypnyp - ¢uosieTOBbIN KpacUTEJb, C AHTUYHOCTH UCIOJb3YIOIIMKICA JIJIs1 OKPACKU TKaHEew;

C) PeaktuB LAL (siu3at ame6o1iToB Limulus) - ¢papmaneBTH4ecKoe cpeicTBO, He06X0AUMOe st
3KCIIpecc-TecTa Ha 6aKTepUaibHble IHA0TOKCUHBI;

D) Kemuyr - 6MOreHHbIA MUHEPAJIOU/], UCTIOJIb3YIOIIMICA B OBEJUPHBIX YKPAIIEHHUSX;

E) Ilenk - Markas TKaHb, C [pPeBHOCTU ObIBIIasl BAXKHbIM 3JIEMEHTOM TOProOBJIM MeXxay 3anaZjoM u
BocTokowMm;

F) TupyauH - aHTUKOAryJSHT, UHTHOUTOP PaKTOPOB CBEPTHIBAHUS KPOBH;

G) Cemnusa - cMecb KpacuTesJel YEPHOTO U KOPHUYHEBOTO I|BETOB, MCIIOJIb30BaBLIASCS paHee, B
KayecTBe YEePHUJI;

H) Illennak - mpupojiHasi CMoJia, MPUMEHSIOUIASCS, B TOM YHCJe, B KaueCTBe JIAKUPOBOYHOTO
MaTepuasa (HanpuMep, B HEKOTOPBIX JlaKaX [Jisl HOTTeH), CbeJOOHOM TJia3ypyd U KOMIIOHEHTa
TPacCUPYIOLIKMX 60eNpPUNaCoB;

[) 3enénnii ayopecuentHoii 6Genok (GFP) -  dQuyopecueHTHBIH Mapkep, aKTUBHO
NPUMEHSIIOIIUICA B KJETOYHOW WU MOJIEKYJSIPHOW OHOJIOTUM (KUBOTHOE SIBJISETCS HCXOJHBIM
UCTOYHMKOM TeHa, a He HeloCpeACTBEHHbIM MCTOYHUKOM 6ejlka - €ero IoJy4yaroT
OMOTEXHOJIOTUYECKHU );

]) AcTrakcaHTHH - Ba)kHasl nulieBas A06aBKa, aHTUOKCU/JAHT, N10Jy4aeMbld B T. Y. U3 KPUJIEBOTO
KUpa.
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CIHMCOK TAaKCOHOB 6€CI03BOHOYHbIX (CHHCOK H30bITOYEH - B HEM €CTh JIMIIIHHUE TaKCOHbI):

)

1)
1)
V)
V)
%)
VII)
VIII)
IX)
X)

Tun KosbuaTbie yepBu (Annelida);

[TogTun Xenuneposobie (Chelicerata);

Kinacc Boiciive paku (Malacostraca);

Knacc F'mapougueie (Hydrozoa);

Kinacc BproxoHnorue mostocku (Gastropoda);
Kinacc l'osmoBoHorue moJsitocku (Cephalopoda);
Knacc /IBycTBopuaThle MoJLlocKU (Bivalvia);
OTtpsapn Yemyekpoliabie (Lepidoptera);

OTpsap Ilepenonyatokpelible (Hymenoptera);
OTtpan IlonyxecTkokpoelible (Hemiptera) (paHee BXoAWJIW B OTpPAL
(Homoptera)).
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3aganue ID 39 - 5 6as10B (BapuaHT 2)

JIIogAM, Me4YyTallUMM 3aHUMAaThCSl COBPEMEHHBIMHM OHUOTEXHOJIOTMEH M OUOMH)KeHepHeH,
TaKas KJaccuyeckas 6Mojiormyeckas JUCHUIUIMHA, KaK 300J10TUA 6eCl03BOHOYHBIX, MHOTAQ
Ka)KeTCA C/IMIIKOM «OTOPBAHHOM OT MPAKTUKU» M KHEAO0CTAaTOYHO X0351liCTBEHHO 3HAYUMO».
TakuM J1I04AM CTOMT, B IEpPBYI0 oYyepe/b, He 3a0bIBAaTh O TOM, YTO «IIPAaKTHKA 6e3 TeopUHU
ciena», a TakKKe IMOMHHUTb, YTO pa3HOOGpa3Hble O6eClNO3BOHOYHbIE >KMBOTHble Ha
CeroJHANIHUHA AeHb ABJIAITCA He TOJbKO IepCIeKTUBHBIMHM MO/ e/IbHBIMU 00b€KTaMH, HO U
HCTOYHMKOM CaMbIX Pa3HbIX LlEHHbIX JAJIs 4YeJioBedyecTBa pecypcoB. [lo3ToMy ceroaHsa Msl
npeaJjiaraeM BaM CONOCTAaBUTh HU300paKeHUs Pa3/IMYHbIX 6eCO3BOHOYHBIX KMBOTHBIX, C
pecypcaMy, KOTOpbIe MbI IOJIy4YaeM 6J1arojaps 3TUM >KUBOTHBIM U C TAKCOHAMH, K KOTOPbIM
JlaHHbIE )KUBOTHBIE OTHOCATCH.

CnucoK pecypcoB (CIMCOK U30BbITOYEH — B HEM €CTh JIMIIHUE 3/IEMEHTHI):

A) Tlpomosivic - cMechb BelllecTB, o6Jajiaroiiasi aHTUOAKTEPHUAJbHBIMU U MPOTHUBOIPUOKOBBIMU
3dpdekTaMu U NPpUMeEHSLAACH B TPAJAULUOHHON MeJULIUHE;

B) Ilypnyp - ¢uosieTOBbIN KpacUTEb, C AHTUYHOCTU UCIOJIb3YIOIIUICSA [IJI1 OKPACKU TKaHEeH;

C) PeaktuB LAL (siu3at ame6o1iToB Limulus) - ¢papmaneBTH4ecKoe cpeicTBO, He06X0AUMOe st
3KCIIpecc-TecTa Ha 6aKTepUaibHble IHA0TOKCUHBI;

D) Kemuyr - 6MOreHHbIA MUHEPAJIOU/], UCTIOJIb3YIOIIMICA B OBEJUPHBIX YKPAIIEHHUSX;

E) Ilenk - Markas TKaHb, C [pPeBHOCTU ObIBIIasl BAXKHbIM 3JIEMEHTOM TOPrOBJIY MeXxAy 3anaZjoM 1
BocTokowMm;

F) TupyauH - aHTUKOAryJSHT, UHTHOUTOP PaKTOPOB CBEPTHIBAHUS KPOBH;

G) Cemnusa - cMecb KpacuTesJel YEPHOTO U KOPHUYHEBOTO I|BETOB, MCIIOJIb30BaBLIASCS paHee, B
KayecTBe YEePHUJI;

H) Illennak - mpupojHas cMoJia, IPUMEHSIONIAACSA, B TOM 4HCJe, B KaueCTBe JIAKUPOBOYHOTO
MaTepuasa (HanpuMep, B HEKOTOPBIX JilaKax JJis HOTTeH), CbeJOOHOU IJla3ypu U KOMIIOHEHTa
TPacCUPYIOLIKMX 60eNpPUNaCoB;

[) 3enénnii ayopecuentHoii 6Genok (GFP) -  dQuyopecueHTHBIH Mapkep, aKTUBHO
NPUMEHSIIOIIUICA B KJIETOYHOW U MOJIEKYJSIPHOW OGHOJIOTMM (3KUBOTHOE SIBJISIETCS HCXOJHBIM
UCTOYHMKOM TeHa, a He HeNoCpeACTBEHHbIM HCTOYHUKOM Oejika - €ero IoJy4yaroT
OMOTEXHOJIOTUYECKHU );

]) AcTrakcaHTHH - Ba)kHasl nulieBas A06aBKa, aHTUOKCU/JAHT, N10Jy4aeMbld B T. Y. U3 KPUJIEBOTO
KUpa.
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3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200

11 KJIACC

CIHMCOK TAaKCOHOB 6€CI03BOHOYHbIX (CHHCOK H30bITOYEH - B HEM €CTh JIMIIHHUE TaKCOHbI):

)

1)
1)
V)
V)
%)
VII)
VIII)
IX)
X)

Tun KosibuaTbie yepBu (Annelida);

[TogTun Xenuneposobie (Chelicerata);

Kinacc Boiciive paku (Malacostraca);

Knacc F'mapougueie (Hydrozoa);

Kinacc BproxoHnorue mostocku (Gastropoda);
Kinacc l'osmoBoHorue mositocku (Cephalopoda);
Knacc /IBycTBopuaThle MoJLlocKU (Bivalvia);
OTtpsapn Yemyekpoliabie (Lepidoptera);

OTpsap Ilepenonyatokpelible (Hymenoptera);
OTtpan IlonyxecTkokpoelible (Hemiptera) (paHee BXoAWJIW B OTpPAL
(Homoptera)).
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3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

3aganue ID 39 - 5 6as10B (BapuaHT 3)

JIIogAM, Me4YyTallUMM 3aHUMAaThCSl COBPEMEHHBIMHM OHUOTEXHOJIOTMEH M OUOMH)KeHepHeH,
TaKas KJaccuyeckas 6Mojiormyeckas JUCHUIUIMHA, KaK 300J10TUA 6eCl03BOHOYHBIX, MHOTAQ
Ka)KeTCA C/IMIIKOM «OTOPBAHHOM OT MPAKTUKU» M KHEAO0CTAaTOYHO X0351liCTBEHHO 3HAYUMO».
TakuM J1I04AM CTOMT, B IEPBYI0 oYyepeAb, He 3a6bIBaTh 0 TOM, YTO «IIPAaKTHKa 6e3 TeopUuH
ciena», a TakKKe IMOMHHUTb, YTO pa3HOOGpa3Hble O6eClNO3BOHOYHbIE >KMBOTHble Ha
CeroJHANIHUHA AeHb ABJIAITCA He TOJbKO IepCIeKTUBHBIMHM MO/ e/IbHBIMU 00b€KTaMH, HO U
HCTOYHMKOM CaMbIX Pa3HbIX LlEHHbIX JAJIs 4YeJioBedYecTBa pecypcoB. Ilo3ToMy cerosaHs Mbl
npeaJjiaraeM BaM CONOCTAaBUTh HU300paKeHUs Pa3/IMYHbIX 6eCO3BOHOYHBIX KMBOTHBIX, C
pecypcaMy, KOTOpbIe MbI IOJIy4YaeM 6J1arojaps 3TUM >KUBOTHBIM U C TAKCOHAMH, K KOTOPbIM
JlaHHbIE )KUBOTHBIE OTHOCATCH.

CnucoK pecypcoB (CIMCOK U30BbITOYEH — B HEM €CTh JIMIIHUE 3/IEMEHTHI):

A) Tlpomosivic - cMechb BelllecTB, o6Jajiaroiiasi aHTUOAKTEPHUAJbHBIMU U MPOTHUBOIPUOKOBBIMU
3dpdekTaMu U NPpUMeEHSLAACH B TPAJAULUOHHON MeJULIUHE;

B) Ilypnyp - ¢uosieTOBbIN KpacUTEb, C AHTUYHOCTU UCIOJIb3YIOIIUICSA [IJI1 OKPACKU TKaHEeH;

C) PeaktuB LAL (siu3at ame6o1iToB Limulus) - ¢papmaneBTH4ecKoe cpeicTBO, He06X0AUMOe st
3KCIIpecc-TecTa Ha 6aKTepUaibHble IHA0TOKCUHBI;

D) Kemuyr - 6MOreHHbIA MUHEPAJIOU/], UCTIOJIb3YIOIIMICA B OBEJUPHBIX YKPAIIEHHUSX;

E) Ilenk - Markas TKaHb, C [pPeBHOCTU ObIBIIasi BAXKHbIM 3JIEMEHTOM TOPrOBJIY MexAy 3anaZjoM 1
BocTokowMm;

F) TupyauH - aHTUKOAryJSHT, UHTHOUTOP PaKTOPOB CBEPTHIBAHUS KPOBH;

G) Cemnusa - cMecb KpacuTesJel YEPHOTO U KOPHUYHEBOTO I|BETOB, MCIIOJIb30BaBLIASCS paHee, B
KayecTBe YEePHUJI;

H) Illennak - mpupojHas cMoJia, IPUMEHSIOUIAACSA, B TOM YHCJe, B KaueCTBe JIAKUPOBOYHOIO
MaTepuasa (HanpuMep, B HEKOTOPBIX JilaKax JJis HOTTeH), CbeJOOHOU IJla3ypu U KOMIIOHEHTa
TPacCUPYIOLIKMX 60eNpPUNaCoB;

[) 3enénnii ayopecuentHoii 6Genok (GFP) -  dQuyopecueHTHBIH Mapkep, aKTUBHO
NPUMEHSIIOIIUICA B KJIETOYHOW U MOJIEKYJSIPHOW OGHOJIOTUM (>KUBOTHOE SIBJISIETCS HCXOJHBIM
UCTOYHMKOM TeHa, a He HeNoCpeACTBEHHbIM HCTOYHUKOM Oejika - €ero IoJy4yaroT
OMOTEXHOJIOTUYECKHU );

]) AcTrakcaHTHH - Ba)kHasl nulieBas A06aBKa, aHTUOKCU/JAHT, N10Jy4aeMbld B T. Y. U3 KPUJIEBOTO
KUpa.
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3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200

11 KJIACC

CIHMCOK TAaKCOHOB 6€CI03BOHOYHbIX (CHHCOK H30bITOYEH - B HEM €CTh JIMIIIHHUE TaKCOHbI):

)

1)
1)
V)
V)
%)
VII)
VIII)
IX)
X)

Tun KosibuaTbie yepBu (Annelida);

[TogTun Xenuneposobie (Chelicerata);

Kinacc Boiciive paku (Malacostraca);

Knacc F'mapougueie (Hydrozoa);

Kinacc BproxoHnorue mostocku (Gastropoda);
Kinacc l'osmoBoHorue mositocku (Cephalopoda);
Knacc /IBycTBopuaThle MoJLlocKU (Bivalvia);
OTtpsapn Yemyekpoliabie (Lepidoptera);

OTpsap Ilepenonyatokpelible (Hymenoptera);
OTtpan IlonyxecTkokpoelible (Hemiptera) (paHee BXoAWJIW B OTpPAL
(Homoptera)).
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3adanus onumnuadst «Pusmex» no 6uosozuu. 3akaouumensHulli sman 2022/23 yu.200 11 KJIACC

3aganue ID 41 - 5 6ay10B (BapuaHT 1)

CBeTOBasA MUKPOCKONHUA OUOICUM MO3BOJIsAEeT NAaTOMOpP(oJIoraM JAaxke NMPU HUCIO0JIb30BAaHUHU
CTaHJApTHOTO OKpAaluMBaHMA (OCHOBHbIA (HOJIETOBBINI KpacuTe/Jb TIeMAaTOKCUJIMH +
KHMCJIOTHBIN OpaH)KeBblil KpacUTeJb 303UH) NPOBOAUTL AUPPepeHIMATBHYI0 JUATHOCTUKY
MHO>KeCTBa MATOJIOTHi, B YaCTHOCTH, MUONATUHA - NMEPBUYHBIX 3a00/IeBAHUM CKeJIETHOM
MycKyJaTypbl. HopMmasibHasg CTpPyKTypa MONepe4YyHOro OKpalleHHOro cpe3a CKeJIeTHOM
MBILILBI IPEACTaB/IeHAa HA PUCYHKE:

[lnockue AApa Ha [TonepeyHuk
nepudepun MBIILIEYHOT0 BOJIOKHA
MBILIEYHOTO BOJIOKHA MOJIMTOHAJbHON GOPMBI

He6ousibluas Bapramnus
IJIOIA 1 MoTlepeYHHKa
MbILIEYHBIX BOJIOKOH

CoeJMHUTENbHO-
TKaHHBIN
UHTEPCTULIAHN

[l10oTHOE TpUIeranue
CapKoJIEMMbI K PaBHOMepHOe OKpallMBaHUe yMepeHHO# 1
BHEKJIETOYHOMY €apHATLIASMEBL S0SUHOM paBHOMepHOM
MaTpHKCy (kucaBIM KpacuTesneM) TONIHHBI

Onpegennte AJsi KaXAOro IMNpeACTaBJIEHHOTO HMXKe MHUKpolpenapata BepHoe
Mop¢oJIoruYecKoe ONMCaHUe U3MEHEHHs CKeJIETHON MbIIIEeYHONW TKaHU U COOTHECHUTE 3THU
Mop¢osiorudecKrue u3aMeHeHMs C ITUOJIOTUYECKUMHU paKToOpaMu:
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3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

CnMcoK TMNOB MOpd010ru4yecKux U3MeHeHUM (CNHUCOK M36bITOYEeH - B HEM eCTh JIMIIHUe
THUIBI):

A) HHounpTpauusa coeMHUTEJbHOTKAHHOTO UHTEPCTULUA KIeTKaMU Nepudepruyeckoil KpoBU
(aKTMBUPOBAHHBIMU JUMPOLMTAMH ), BKJIIOUEHHUS B CAPKOIIJIa3Me;

B) ®eHoMeH «rpynmnoBod aTpoduu» - yMeHbIIeHHWS pa3MepoB OJIM3KO pacloJIOKEeHHbIX
MBIIIEYHBIX BOJIOKOH NPU YBeJIMUeHUH Pa3MepOB COCeCTBYIOIUX [PYIINI MbIIIEYHBIX BOJOKOH;

C) ®deHoMeH «pBaHbIX MbILIIEYHbIX BOJIOKOH» (HapylleHHe 11eJJOCTHOCTH MBIIIEYHOT0 BOJIOKHA U3-
3a MeTaboJIMYeCKOW U MeXaHUYEeCKOU NeperpysKu);

D) HepaBHOMepHass rumnepnjasvss COeAUHUTEJbHOTKAHHOTO HHTEPCTULMA C >KUPOBOU
TpaHcpopMaLvel U HapylLIeHUeM LeJIOCTHOCTU MbIllIeYHbIX IYYKOB;

E) MpbleyHble BoJI0OKHA € AU PY3HBIM YMEHbLIEHUEM pa3Mepa U LieHTPaJbHbIM PacIioJloKeHUeM
A4€ep;

F) MHoxecTBEHHO€e HaKOIlJIEHUE BaKyoJiel B HEOJHOPO/ITHO OKpPAllleHHOW CapKOIlJIa3Me;

G) IloTepss KOHTaKTa capKoJeMMbl C UHTEePCTULHEM, aTPOPHs MbILIEYHBIX BOJIOKOH C YTPAaTOH
NOJIMTOHAIbHON popMbl, AU dy3HOE COeJUHUTEbHOTKAaHHOE 3aMellleHUE;

H) [uddysnasa aTpodus MbIlIeYHBIX BOJIOKOH MOJUIOHAJbHOU ¢GOPMbI C pPaBHOMEPHBIM
3aMellleHUueM COeIMHUTE/NbHON TKaHbIO;

[) HHkancyasnys MHOPOJLHOro 06'beKTa C MHQUIbTPATOM U3 KJIETOK epudepruieckor KpoBY;

]) ToranbHasg  TKaHeBasi, KJIeTOYHasl W  sJiepHas  aTUINUs, yBeJW4YeHUe  sJiepHO-
[IMTOIJ/Ia3MaTU4YEeCKOI'0 COOTHOLIEHUs, QUTYPBbl MUTO3a B sijpax.

CnMCOK 3THO0JIOTUYeCKUX PAKTOPOB (CIUCOK U36BITOYEH):
[) T[iucTHas vHBa3us;
II) Juctpodunonatuu (Muonatusa /[romeHHa u bekkepa);
[II) JIuzocomasibHas natoJsorus (6ose3Hb [lomme);
IV)  AyToMMMyHHOe BOCHaJleHUe MbIlIeYHOM TKaHU (MUO3UT);
V)  MuToxoH puanbHOe 3aboJieBaHue (ObICTPOE 3HEPTeTUYECKOe YTOMJIEHHE MbIUIIbI);
VI) PabmomuocapkoMa (3710KayeCTBEHHAsl ONYX0Jib U3 CKEJIETHON MbIILIEYHOW TKaHU);
VII) Capxkomnenus (ctapyeckas ¢u3noaoruieckas aTpopusi MbIIIIL);
VIII) BpoxaeHHas MyuonaTus (HapylleHUe CO3peBaHUs MbIIIEYHON TKaHU B 9MOpUOTEHE3E);
IX) HeiiporeHHas MbllieyHass aTpodus (BTOpUYHAs M3-3a HOBPEXKAEHUS MOTOHEUPOHOB);
X) HoBoobGpasoBaHUe cCOeJUHUTENbHON TKAaHU (OMyX0JIb UHTEPCTULUA).
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3adaHus onumnuadst «Puszmex» no 6uoso2uu. 3akaryumensvHslli sman 2022/23 yu.200 11 KJIACC

3aganue ID 41 - 5 6ay10B (BapuaHT 2)

CBeTOBasA MUKPOCKONHUA OUOICUM MO3BOJIsAEeT NAaTOMOpP(oJIoraM JAaxke NMPU HUCIO0JIb30BAaHUHU
CTAaHAAPTHOIO0 OKpalIMBaHHMsA (OCHOBHbIA (HOJIETOBBI KpacuTe/Jb TIeMAaTOKCUJIMH +
KHMCJIOTHBIN OpaH)KeBblil KpacUTeJb 303UH) NPOBOAUTL AUPPepeHIMATBHYI0 JUATHOCTUKY
MHO>KeCTBa MATOJIOTHi, B YaCTHOCTH, MUONATUHA - NMEPBUYHBIX 3a00/IeBAHUM CKeJIETHOM
MycKyJaTypbl. HopMmasibHasg CTpPyKTypa MONepe4YyHOro OKpalleHHOro cpe3a CKeJIeTHOM
MBILILBI IPEACTAaB/IeHA HA PUCYHKE:

[lnockue AApa Ha [TonepeyHuk
nepudepun MBIILIEYHOT0 BOJIOKHA
MBILIEYHOTO BOJIOKHA MOJIMTOHAJbHON GOPMBI

He6ousibluas Bapramnus
IJIOIA 1 MoTlepeYHHKa
MbILIEYHBIX BOJIOKOH

CoeJMHUTENbHO-
TKaHHBIN
[InoTHOE mpuieranue WHTEepPCTULUHI
CapKoJIEMMbI K PaBHOMepHOe OKpallMBaHUe yMepeHHO# 1
BHEKJIETOYHOMY €apHATLIASMEBL S0SUHOM paBHOMepHOM
MaTpHKCy (kucaBIM KpacuTesneM) TONIHHBI

Onpegennte AJsi KaXAOro IMNpeACTaBJIEHHOTO HMXKe MHUKpolpenapata BepHoe
Mop¢oJIoruYecKoe ONMCaHUe U3MEHEHHs CKeJIETHON MbIIIEeYHONW TKaHU U COOTHECHUTE 3THU
Mop¢osiorudecKrue u3aMeHeHMs C ITUOJIOTUYECKUMHU paKToOpaMu:
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3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

CnMcoK TMNOB MOp}0/10ru4ecKMX U3MeHeHU# (CIHUCOK M306bITOYeH - B HEM eCTh JIMIIHUe
THUIBI):

A) HHunbTpauusa coeMHUTENbHOTKAHHOTO UHTEPCTULUA KJIeTKaMU Nepudepuyeckoil KpoBU
(aKTMBUPOBAHHBIMU JUMPOLMTAMH ), BKJIIOUEHHUS B CAPKOIIJIa3Me;

B) ®eHoMeH «rpynmnoBod aTpoduu» - yMeHbIIeHHWS pa3MepoB OJIM3KO pacloJIOKEeHHbIX
MBIIIEYHBIX BOJIOKOH NPU YBeJIMUeHUH Pa3MepOB COCeCTBYIOIUX [PYIINI MbIIIEYHBIX BOJOKOH;

C) ®deHoMeH «pBaHbIX MbILIIEYHbIX BOJIOKOH» (HapylleHHe 11eJJOCTHOCTH MBIIIEYHOT0 BOJIOKHA U3-
3a MeTaboJIMYEeCKOW U MeXaHUYEeCKOU NeperpysKu);

D) HepaBHOMepHass rumnepnjasvss COeAUHUTEJbHOTKAHHOTO HHTEPCTULMA C >KUPOBOU
TpaHcpopMaLvel U HapylLIeHUeM LeJIOCTHOCTU MbIllIeYHbIX IYYKOB;

E) MpbleyHble BoJI0OKHA € AU PY3HBIM YMEHbLIEHUEM pa3Mepa U LieHTPaJbHbIM PacIioJloKeHUeM
A4€ep;

F) MHoxecTBEHHO€e HaKOIlJIEHUE BaKyoJiel B HEOJJHOPO/IHO OKpAlleHHOW CapKOIJIa3Me;

G) IloTepss KOHTaKTa capKoJeMMbl C UHTEePCTULHEM, aTPOPHs MbILIEYHBIX BOJIOKOH C YTPAaTOH
NOJIMTOHAIbHON popMbl, AU dy3HOE COeJUHUTEbHOTKAaHHOE 3aMellleHUE;

H) [uddysnasa aTpodus MbIlIeYHBIX BOJIOKOH MOJUIOHAaJbHOU ¢GOpPMbl C pPaBHOMEPHBIM
3aMelleHUueM COeIMHUTE/IbHON TKaHbIO;

[) HHkancyasnys MHOPOJLHOro 06'beKTa C MHQUIbTPATOM U3 KJIETOK epudepruieckor KpoBY;

]) ToranbHasg  TKaHeBasi, KJIeTOYHasl W  sJiepHas  aTUINUs, yBeJW4YeHUe  sJiepHO-
[IMTOIJ/Ia3MaTU4YEeCKOI'0 COOTHOLIEHUs, QUTYPBbl MUTO3a B sijpax.

CnMCOK 3THO0JIOTHYeCKUX PAKTOPOB (CIUCOK U36BITOYEH):
[) T[iucTHas vHBa3us;
II) Juctpodunonatuu (Muonatusa /[romeHHa u bekkepa);
[II) JIuzocomasibHas natoJsorus (6ose3Hb [lomme);
IV)  AyToMMMyHHOe BOCHaJleHUe MbIlIeYHOM TKaHU (MUO3UT);
V)  MuToxoH puanbHOe 3ab0JieBaHue (ObICTPOe 3HEPTeTUYECKOE YTOMJIEHHE MBILILbI);
VI) PabmomuocapkoMa (3/10KayeCTBEHHas OMyX0Jib U3 CKEJIETHON MbILIEYHOW TKaHU);
VII) Capxkomnenus (ctapyeckas ¢u3noaoruieckas aTpopusi MbIIIIL);
VIII) BpoxaeHHas MyuonaTus (HapylleHUe CO3peBaHUs MbIIIEYHON TKaHU B 9MOpUOTEHE3E);
IX) HeiiporeHHas MbllieyHas aTpodus (BTOpUYHAsA M3-3a HOBPEXKAEHUS MOTOHEUPOHOB);
X) HoBoobGpasoBaHUe COeJUHUTEJNbHON TKAaHU (OMyX0Jib UHTEPCTULUA).
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3adanus onumnuadst «Pusmex» no 6uosozuu. 3akaouumensHulli sman 2022/23 yu.200 11 KJIACC

3aganue ID 41 - 5 6ay10B (BapuaHT 3)

CBeTOBasA MUKPOCKONHUA OUOICUM MO3BOJIsAEeT NAaTOMOpP(oJIoraM JAaxke NMPU HUCIO0JIb30BAaHUHU
CTaHJApTHOTO OKpaluMBaHUA (OCHOBHBIM (HO0JIeTOBbII KpacHTe/Jb TreMAaTOKCWIMH +
KHMCJIOTHBIN OpaH)KeBblil KpacUTeJb 303UH) NPOBOAUTL AUPPepeHIMATBHYI0 JUATHOCTUKY
MHO>KeCTBa MATOJIOTHi, B YaCTHOCTH, MUONATUHA - NMEPBUYHBIX 3a00/IeBAHUM CKeJIETHOM
MycKyJaTypbl. HopMmasibHasg CTPYKTypa NONepe4YyHOro OKpalleHHOro cpe3a CKeJeTHOH
MBILILBI IPEACTaB/IeHAa HA PUCYHKE:

[lnockue AApa Ha [TonepeyHuk
nepudepun MBIILIEYHOT0 BOJIOKHA
MBILIEYHOTO BOJIOKHA MOJIMTOHAJbHON GOPMBI

He6ousibluas Bapramnus
IJIOIA 1 MoTlepeYHHKa
MbILIEYHBIX BOJIOKOH

CoeJMHUTENbHO-
TKaHHBIN
[InoTHOE mpuieranue WHTEepPCTULUHI
CapKoJIEMMbI K PaBHOMepHOe OKpallMBaHUe yMepeHHO# 1
BHEKJIETOYHOMY €apHATLIASMEBL S0SUHOM paBHOMepHOM
MaTpHKCy (kucaBIM KpacuTesneM) TONIHHBI

Onpegennte AJsi KaXAOro IMNpeACTaBJIEHHOTO HMXKe MHUKpolpenapata BepHoe
Mop¢oJIoruYecKoe ONMCaHUe U3MEHEHHs CKeJIETHON MbIIIEeYHONW TKaHU U COOTHECHUTE 3THU
Mop¢osiorudecKrue u3aMeHeHMs C ITUOJIOTUYECKUMHU paKToOpaMu:

.
N

1)
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3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

CnMcoK TMNOB MOpd010ru4yecKux U3MeHeHUM (CNHUCOK M36bITOYEeH - B HEM eCTh JIMIIHUe
THUIBI):

A) HHunbTpauusa coeMHUTENbHOTKAHHOTO UHTEPCTULUA KJIeTKaMU Nepudepuyeckoil KpoBU
(aKTMBUPOBAHHBIMU JUMPOLMTAMH ), BKJIIOUEHHUS B CAPKOIIJIa3Me;

B) ®eHoMeH «rpynmnoBod aTpoduu» - yMeHbIIeHHWS pa3MepoB OJIM3KO pacloJIOKEeHHbIX
MBIIIEYHBIX BOJIOKOH NPU YBeJIMUeHUH Pa3MepOB COCeCTBYIOIUX [PYIINI MbIIIEYHBIX BOJOKOH;

C) ®deHoMeH «pBaHbIX MbILIIEYHbIX BOJIOKOH» (HapylleHHe 11eJJOCTHOCTH MBIIIEYHOT0 BOJIOKHA U3-
3a MeTaboJIMYEeCKOW U MeXaHUYeCKOH Neperpys3Ku);

D) HepaBHOMepHass rumnepnjasvss COeAUHUTEJbHOTKAHHOTO HHTEPCTULMA C >KUPOBOU
TpaHcpopMaLvel U HapylLIeHUeM LeJIOCTHOCTU MbIllIeYHbIX IYYKOB;

E) MpbleyHble BoJI0OKHA € AU PY3HBIM YMEHbLIEHUEM pa3Mepa U LieHTPaJbHbIM PacIioJloKeHUeM
A4€ep;

F) MHoxecTBEHHO€e HaKOIlJIEHUE BaKyoJiel B HEOJJHOPO/IHO OKpAlleHHOW CapKOIlJIa3Me;

G) IloTepss KOHTaKTa capKoJeMMbl C UHTEePCTULHEM, aTPOPHs MbILIEYHBIX BOJIOKOH C YTPAaTOH
NOJIMTOHAIbHON popMbl, AU dy3HOE COeJUHUTEbHOTKAaHHOE 3aMellleHUE;

H) [uddysnasa aTpodus MbIlIeYHBIX BOJIOKOH MOJUIOHAJbHOU ¢GOPMbI C pPaBHOMEPHBIM
3aMelleHUeM COeIMHUTE/bHON TKaHbIO;

[) HHkancyasnys MHOPOJLHOro 06'beKTa C MHQUIbTPATOM U3 KJIETOK epudepruieckor KpoBY;

]) ToranbHasg  TKaHeBasi, KJIeTOYHasl W  sJiepHas  aTUINUs, yBeJW4YeHUe  sJiepHO-
[IMTOIJ/Ia3MaTU4YEeCKOI'0 COOTHOLIEHUs, QUTYPBbl MUTO3a B sijpax.

CnMCOK 3THO0JIOTHYeCKUX PAKTOPOB (CIUCOK U3OBITOYEH):
[) T[iucTHas vHBa3us;
II) Juctpodunonatuu (Muonatusa /[romeHHa u bekkepa);
[II) JIuzocomasibHas natoJsorus (6ose3Hb [lomme);
IV)  AyToMMMyHHOe BOCHaJleHUe MbIlIeYHOM TKaHU (MUO3UT);
V)  MuToxoH puanbHOe 3aboJieBaHue (ObICTPOE 3HEPTeTUYECKOe YTOMJIEHHE MbIUIIbI);
VI) PabmomuocapkoMa (3710kayeCTBEHHas OMyX0Jib U3 CKEJIETHON MbILLIEYHOW TKaHU);
VII) Capxkomnenus (ctapyeckas ¢u3noaoruieckas aTpopusi MbIIIIL);
VIII) BpoxaeHHas MyuonaTus (HapylleHUe CO3peBaHUs MbIIIEYHON TKaHU B 9MOpUOTEHE3E);
IX) HeiiporeHHas MbllieyHas aTpodus (BTOpUYHAs M3-3a HOBPEXAEHUS MOTOHEUPOHOB);
X) HoBoobGpasoBaHUe COeJUHUTEJNbHON TKAaHU (OMyX0Jib UHTEPCTULUA).

48



3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

3aganue ID 43 - 5 6as10B (BapuaHT 1)

MHorve nmpoTeMHOreHHblé AaMUHOKHCJIOThI MCNOJIb3YIOTCSI HE TOJIBKO B X0J€ TPaHC/AALUU
0€eJIKOB, HO U AJi1 NPOAYKLUHU CHeLMaJTU3UPOBAHHbIX NPOU3BOJHBIX, KOTOpble UIrpalOT
COBEpUIEHHO pa3/IMYHble yHKLUU B OpraHusMe 4esjoBeka. CooTHecuTe U300pakeHHbIe Ha
pUCYHKax MeTa60uThI (1-5) c amuHOKHMCI0TaMHU (A-E), U3 KOTOPBIX OHU CUHTE3UPYIOTCH, a
TakxKe ¢ ¢paktamu (I-V), onucbiBalOLMMU MX CBOMCTBA UJIM OMOJIOTUYECKYIO POJIb:

NHs
') +
HO \ /\/NH3
A\ _O/S\\
O
N
H
OH S,

o
HoN N/\n/
NH; |

+

AMHHOKHCJIOTHI:
A) lucreun;

B) TpunTtodah;
C) Cepun;

D) ApruHus;

E) Tuposus.

®aKThI IPO NIPOU3BOJHBIE:
[) /[laHHOe BelecTBO BXOJUT B COCTaB KOHBIOrAaTOB >EJYHbIX KHUCJIOT, y4aCTBYHIOIIUX B
3MYJIbIaliuY )XKUPOB B IIpoLiecce NMULeBapeHUs;
II) Bxopae paccessHHOro CKJepo3a MIPOUCXOJUT MaccoBasi TUOeJb KJIETOK, COJepKalliX BbICOKUE
KOHIL|EHTpaL U1 JaHHOT'O BellecTBa;
[II) /laHHOe BellleCTBO HAKaIJIMBAETCS B MbIIIIAX U yYaCTBYeT B 3allaCAaHHUU SHEPTHUY;
IV)  YacTb cMMOTOMOB, BO3HUKAWUIMX NPU OTPABJIEHUU 3€PHOM, 3apaXKEHHBIM CIOPBIHBEH,
CcBA3aHa ¢ TeM $aKTOM, YTO aJKaJOWJ 3PrUH CTUMYJHUPYeT OHoJiorndyeckrue 3QQPeKThl
JLAHHOTO BeIleCTBa;

V)  JlaHHOe BelecTBO NPEUMYIeCTBEHHO CHHTE3UPYETCS B KOXKeE.
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3aganue ID 43 - 5 6as10B (BapuaHT 2)

MHorve npoTeMHOreHHblé AaMUHOKHUC/IOThl MCNOJIb3yIOTCSI HE TOJIBKO B X0J€ TPaHC/ASLUU
0€eJIKOB, HO U AJif1 NMPOAYKLUUHU CHelMA/TU3UPOBAHHBIX MPOM3BOAHBIX, KOTOpble UTPalOT
COBEpUIEHHO pa3/IMYHble yHKLUU B OpraHusMe 4esjoBeka. CooTHecuTe U300pakeHHbIe Ha
pUCYHKax MeTa60uThI (1-5) c amuHOKHMCI0TaMHU (A-E), U3 KOTOPBIX OHU CUHTE3UPYIOTCH, a
Takxe ¢ ¢pakTamu (I-V), onucbiBalOLMMI UX CBOMCTBA UJIU OUOJIOTHYECKYIO POJIb:

1 ¢ g 2 3

O =
ol s i |
3 —_
\/\n/ 0 5 §
0 0]
7" NH il
N=/ OH OH
o -
O (e}

OH o .
HO NH \\S A~ NH;
HO O

AMHHOKHCJIOTHI:

A) Tucrupus;

B) MeTuoHUH;

C) Hucreus;

D) Twupo3sus;

E) Taunun.

®aKThI IPO NIPOU3BOJHBIE:

[)  [laHHOe BelleCTBO y4aCTBYET B Pery/siliuid KOMIAaKTU3al U1 XPOMATHHA;

II) /laHHOe BelleCTBO BXOJAUT B COCTaB KOHBIOTATOB >KEJYHbIX KHUCJOT, Y4YaCTBYIOLIUX B
3MyJIbrallMy )KUPOB B NpoLecce NUleBapeHus;

III) Tlpenapatsl, ocnabustomue 3¢PeKTbl AAHHOTO BeLeCTBA, HCIOJb3YIOTCA AJis JiedeHHUs
rJ1IayKOMbl;

IV) B cuHTe3e gaHHOrO BellleCcTBa y4acTBYeT ellje 0JJHa aMUHOKUCJIOTA, @ UMEHHO — [3-aJlaHUH;

V) IlauueHTbl, Yy KOTOpbIX HapylleH CHHTe3 JAaHHOTO BeLlecTBa, JOJ/LKHbl M30eraThb

HMHTEHCHUBHOTO COJITHEYHOTO CBETA.
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3aganue ID 43 - 5 6as10B (BapuaHT 3)

MHorve nmpoTeMHOreHHblé AaMUHOKHCJIOThI MCNOJIb3YIOTCSI HE TOJIBKO B X0J€ TPaHC/AALUU
0€eJIKOB, HO U JAJi1 NPOAYKLUHU CHelMa/JTU3UPOBAHHBIX NPOU3BOJHBIX, KOTOpble UIrpaloT
COBEpUIEHHO pa3/IMYHble yHKLUU B OpraHusMe 4esjoBeka. CooTHecuTe U300pakeHHbIe Ha
pUCYHKax MeTa60uThI (1-5) c amuHOKHMCI0TaMHU (A-E), U3 KOTOPBIX OHU CUHTE3UPYIOTCH, a
TakxKe ¢ ¢paktamu (I-V), onucbiBalOLMMU MX CBOMCTBA UJIH OMOJIOTUYECKYIO POJIb:

1 2 L )3

OH

+
N NH3
N OH (/J/\/
NH; HN

+

+0—

NH;
OH OH

AMMHOKHUCJ/IOTHI:

A)
B)
0)
D)
E)

Cepun;
['uctuaus;
|1 05000503 8
Tuposun;
MeTHOHMUH.

®aKThI IPO NIPOU3BOJHBIE:

1)
1)
1)

V)
V)

/laHHOe BelecTBO y4acTBYyeT B Pery/sl iy KOMIIAKTU3al U1 XPOMAaTHHaA;
MHorue CMMITOMBI ajlJieprui CBsI3aHbl C 6MOJOTUYECKUMHU 3P deKTaMU JAaHHOTO BELECTBa;

B Xo4e pacCedHHOro CKiepo3a IPONCXOANT MaCCOBadA ru6esab KJ/IETOK, CoJepPrKallNX BBICOKHE
KOHIOEHTpalouu JaHHOI'O BELUIECTBa,

[[aHHOE BeeCTBO MPEUMYIIECTBEHHO CUHTE3UPYETCA B KOXKE;

Moua nanMeHTOB, Y KOTOPbIX HApYLIeH CUHTEe3 JAHHOTO BEIeCTBA, U3MEHSIET CBOU LIBET MO/
JeHCTBHEM COJTHEYHOro CBeTa.
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3aaanue ID 45 - 5 6an10B (BapuaHT 1)

Ha ¢oTorpadusix v pucyHkax u3006pakeHbl U OTMEYEHbI C MOMOILLI0 CTPEJIOK pa3/IM4YHbIe
CTPYKTYPBbI, IpOU30LIe e U3 onpe/e/IeHHbIX KJIeTOK YeoBeka. CooTHecuTe poTorpadpumn
C Hau6oJsiee peJIeBAHTHbIMU HAa3BaHUAMHU TKaHed WM OTAEJIbHBIX KJIETOK, U3 KOTOPbIX
NPOMU30LLIN 3TH CTPYKTYPHI, a TAKXKe C NOoAX0As1m el PyHKIMOHATIbHOU XapaKTEPUCTUKOMN U3

CIITUCKA.

CnMcoOK Ha3BaHUM NpelieCTBEHHUKOB (CIUCOK U30bITOYEH - B HEM €CTh JIMIIHUE HA3BAaHUSA ):
A) HepBHbIl rpebeHb;

B) Mwuodubpobaact;

C) TemomnosTuueckas (KpoBeTBOpHasi) CTBOJIOBAs KJIETKa;

D) 3nuTesuit Me30JepMasbHOTO MPOUCXOXK/EHUS;

E) Hepsnas Tpy6Ka;

F) JnuTenuil 3HTOJepMaTbHOTO MPOUCXOXK/IEHUS;

G) Ocreob.acT;

H) 3nuTenuit sKTOAEpMaJbHOTO NPOUCXOXKAEHUS;

CnMCOK XapaKTepPHUCTUK (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE XapaKTePUCTUKH):

1) KieTKku sBISAIOTCA MHIIEHbIO THINIOPU3APHOTO TPOMHOr0 TOPMOHA, CaAMU CEKPETUPYIOT
Jpyro ropMOH, UMEIMU [IUTOIJIa3MaTUIYECKUHN peL e Top;

1) KieTku cozepaT capKoIJia3aMaTUYeCKUH PEeTHUKYJIyM, TKaHb OOIIMPHO WHHEPBUPYETCS,
BbI/IJIIIOTCS MOTOPHbIE €ITUHULIbI;

[11) PaccnabieHre 3TUX KJIETOK IOJ JeWCTBUEM Tra3000pa3HOT0 TOpPMOHA HPUBOJAUT K
CHIDKEHH IO KPOBSIHOTO JIaBJIEHUS;

IV) KneTka co/iep>XUT o4YeHb 60JibllIOe KOJUYECTBO HEPacTBOPUMBbIX GUOPUJI Oesika,
BXO/ISILIET0 B COCTAB MNPOMEXKYTOUYHBIX QUJIAMEHTOB; Pa3JIO’KeHHUEe 3TOr0 6eJIKa MPUPOJHbIMHU
MUKPOOPraHW3MaMH MPOUCXOJUT KpailHe Me/IJIEHHO;

V) KiieTka HeceT 60J1bIlIO€ KOJIMYECTBO I'PAHYJI C TOKCUYHBIM COZIEPXKUMBIM, MOXKET BbIZIEJSTh
€ro B OTBET Ha Mapa3suTapHYy0 HHPEKIUIO;

Vi) KneTku mosiydud cBoe Ha3BaHUe M3-3a MPOJYLHMPYeMbIX UMH B GOJIbIIOM KOJHYECTBE
MIOJIMMEPOB, MOHOMEPOM KOTOPOTO SIBJISIETCS TO K€ BEIeCTBO, KOTOPOe SIBJISETCS NMPSAMbIM
npeJlieCTBEHHUKOM HellpoMeuaTopa fodpaMUHa B ero GUOCUHTESE;
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3aaanue ID 45 - 5 6an10B (BapuaHT 2)

Ha ¢oTorpadusix v pucyHkax u3006pakeHbl U OTMEYEHbI C MOMOILLI0 CTPEJIOK pa3/IM4YHbIe
CTPYKTYPBbI, IpOU30LIe e U3 onpe/e/IeHHbIX KJIeTOK YeoBeka. CooTHecuTe poTorpadpumn
C HauboJsiee peJiIeBAHTHbIMHM HAa3BaHUAMHM TKaHed WM OTAE/IbHbIX KJIETOK, U3 KOTOPBIX
MPOU3O0LLIH 3TH CTPYKTYPhI, a TAKXKe € N0AXo4A1ell QyHKIMOHA/IbHON XapaKTEePUCTUKOH U3
CIIMCKa.

CnMcoOK Ha3BaHUM NpelieCTBEHHUKOB (CIUCOK U30bITOYEH - B HEM €CTh JIMIIHUE HA3BAaHUSA ):

A)
B)
0)
D)
E)
F)
G)
H)

HepBHbIl rpebeHb;

Muodubpobaact;

['eMomnoaTuyeckas (KpoBeTBOpPHasi) CTBOJIOBAs KJIETKa;
AnUTeNUNA Me30/1epMaIbHOTO IPOUCXOXKAEHUS;
HepBHas TpyOka;

ANUTENUN IHTOJEePMabHOTO IPOUCXOXK/EHNUS;
OcTeobJiacT;

INUTENUN IKTOLePMabHOTO IPOUCXOXKAEHUS;

CnMCOK XapaKTepPUCTUK (CIUCOK U30bITOYEH):

)

1)

1)

%)

Paccnabnenve 3TUX KJIETOK MOJ JeHCTBMeM ra3000pa3HOro TrOpPMOHA MNPUBOJAUT K
CHMKEHHIO KPOBSIHOTO JlaBJIeHUS;

Yepe3s 3TH KJIETKU OCYLIECTBJAETCA TPAHCIOPT BelleCTB W3 IMOJIOCTHM KHIIEeYHHWKa B
KPOBOTOK U TUMQPOTOK, OHU NPOAYLUPYIOT pepMeHThI, HEO6X0AUMbIe JJiIsI IPUCTEHOUYHOTO
N1 eBapeHUs;

KneTtka cofepUT o4yeHb 60JbLIOE KOJMYECTBO HEPACTBOPUMBIX QUOpHUII OeJiKa,
BXO/ISILETO B COCTAB NPOMEXKYTOUHBIX QUJIaMEHTOB; pa3J/IoKeHHe ITOro 6eJiKka NPUPOJHbIMU
MHUKpPOOPraHM3MaMHU [IPOUCXOAUT KpakHe Me/IJIEHHO;

KileTKk HaxoAATCA B TKaHAX U BOBJIeYEHbI B pa3BUTHE a/lJIepruieckux peakuui. OHU HeCyT
60J1bLI10€ KOJIMYECTBO I'PaHyJl, B KOTOPBIX COJZlep>KaTCcs BOCNAJIUTE/IbHbIe MeJUaTOpPbl, OAUH
U3 KOTOPBIX — TUCTAMUH;

K/leTku ceKpeTUpYIOT B KpOBb BellecTBa, KOTOpble Takxe npoayuupyrorca B IJHC B
KadyecTBe HeWpoMeuaToOpoB. MeJrKaMeHTO3HOe O6JIOKHpDOBaHUE BO3JEWCTBUSA ITUX
BellleCTB Ha CepJleyHyl0 MBIIILY - OAWH M3 CaMbIX NPUMEHSEMBIX CIIOCOO0B CHMXKEHUA
KpPOBSIHOTO JlaBJIEeHUd Y JIIOJ e, CTPaJaloluX TMIIepTOHUEH;
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VI) KineTky 06pa3yoT MHOTOCJI0MHYIO CTPYKTYPY, COZepKalllyto 6a3aibHyt0 MeMbpaHy. KineTku
MIOBEPXHOCTHOTO CJI0OS1 CIOCOOHBI MEHAATh GOPMY B LIUPOKOM JHana3oHe, YTO 0b6ecrneyruBaeT
CTPYKType 60J/IbLI0H 3anac pacTAKUMOCTH;
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3aganue ID 45 - 5 6a10B (BapuaHT 3)

Ha ¢oTorpadusix v pucyHkax u3006pakeHbl U OTMEYEHbI C MOMOILLI0 CTPEJIOK pa3/IM4YHbIe
CTPYKTYPbI, NPpOU30I1LIeAlINEe U3 ONpeAe/IeHHbIX KJIeTOK YesioBeKa. CooTHecuTe dpoTtorpadpuu
C Hau6oJsiee peJIeBAHTHbIMU HAa3BaHUAMHU TKaHed WM OTAEJIbHBIX KJIETOK, U3 KOTOPbIX
NMPOU3O0ULIH 3TU CTPYKTYPBI, a TAKXKeE € N0AX0AA11ell QyHKIMOHATbHON XapaKTEPUCTUKOX U3
CIMCKa.

CIMCOK Ha3BaHUM npeamecCTBEHHUKOB (CHHCOK U30bITOYEH — B HEM €CTh JIMIIHUE HaBBaHHﬂ):

A)
B)
)
D)
E)
F)
G)
H)

HepBHbIl rpebeHb;

Muodubpobaacr;

['eMomnoaTuyeckas (KpoBeTBOpPHasi) CTBOJIOBAs KJIETKa;
JnuTe/ MM Me30/1epMaJIbHOTO MPOUCXO0XKIEHUS;
HepBHas TpyOka;

JnuTe/ MM SHTOJAEPMAJIbLHOTO MMPOUCXOXKIEHHUS;
OcTeobJiacT;

JnuTeN N 3KTOlEPMaJIbHOTO IPOUCXOXKAEHUS;

CnMCOK XapaKTepUCTHUK (CIMCOK U30bITOYEH):

)

1)

1)

V)

KneTtka HeceT 60J/ibllIoe KOJMYECTBO OTPOCTKOB PAa3HOW /[JIMHBI, MO KOTOPBIM K HeH
MOCTYNAIT HEPBHbIE UMIYJbChl. Takke UMeeTCs JJIMHHbIA OTPOCTOK, IO KOTOPOMY OHa
nepe/ilaeT HeEPBHbIE UMIYJIbChI;

KiieTku HaxoATCA B TKAHSX U BOBJIEYEHbI B pa3BUTHE a/lJIEPTUUECKUX peakuil. OHU HeCyT
60JIbILIOE KOJIMYECTBO I'PaHyJI, B KOTOPBIX COJEPKATCS BOCHAJUTENbHbIE MeIMATOPbI, OJIUH
M3 KOTOPBIX — TUCTaMUH;

KneTku cozepxaT capKoI/ia3MaTHYeCKHH PETHKYJyM, TKaHb OGUIMPHO WHHEPBUPYETCH,
BbIJIEJISIIOTCS MOTOPHbBIE eJIUHUIIbI;

KineTka coJilep>XUT oO4YeHb 60JIbllIOE KOJUYECTBO HEPACTBOPHUMbBIX (GUOpUIII 6GeJKa,
BXO/ISIIIIET0 B COCTaB MPOMEXKYTOYHBIX QUIaMEHTOB; pa3JiodKeHHe 3TOro 6eJika IPUPOJHBIMU
MHUKPOOpPraHM3MaMH NPOUCXOJUT KpalHe Me/IJIEHHO;

KsneTku 06pa3yoT MHOTOCJIOHHYIO CTPYKTYPY, CoAepKallyto 6a3aibHy0 MeMOpaHy. KieTku
MIOBEPXHOCTHOTO CJI0SI CIOCOGHBI MEHATH GOPMY B IIMPOKOM JIMaNa30He, YTO 06eCcreYrnBaeT
CTPYKType 60JIbILIO0H 3amac pacTsXKUMOCTH;
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VI)  KieTku moJsiyyuad cBoe Ha3BaHHEe M3-3a MPOJYLHUPYEMBIX UMH B GOJIBLIOM KOJIMYECTBE
MOJINMEpPOB, MOHOMEPOM KOTOPOTO SIBJISIETCS TO K€ BEIeCTBO, KOTOPOE SIBJISIETCS MPSIMbIM
npeJlieCTBEHHUKOM HelipoMeuaTopa JodpaMHUHa B ero OMOCUHTE3E;
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3azanue ID 47 - 5 6ani0B (BapuaHT 1)

MaccoBble BBIMMpPaHHA - IJ106a/IbHbIe KaTacTPpOo¢bl B UCTOPUH 3eMJIM, KOTOpbIe BJIEKYT 3a
Cc060M HMCYe3HOBEHHE BBICOKOH (10 cpaBHEHHUIO ¢ (OHOBBIM YPOBHEM) [0/ BUAOB >KUBBIX
OpraHM3MOB B Te4YeHHe KOPOTKOro (B reoJIorm4eCKMx MacuTabax) orpe3ka BpemeHu. Ha
npors:keHun ¢paHepos3os (mocaegHve 540 MUIJIMOHOB JIET) UMEJIO MECTO NATh KPYMHBIX
MacCCOBbIX BBIMUPAHUI.

PaccmoTpute wu300paxkeHUs IMNpeAcCTaBUTeJ el PpPa3/IMYHBIX TAaKCOHOB J>KUBOTHBIX H
CONOCTAaBbTE MX C OAHMM M3 MAacCCOBbIX BbIMHPaHWUMH, B KOTOPOM NPOM3OLIJI0 BEIMUPAaHUE
3TOro TAaKCOHA, a TaK)Ke ¢ Hau6oJ1ee puoreHeTUYECKH 6JIU3KHMM (B paMKax npe/10KeHHOT 0
CNMHCKa) COBpeMEHHbIM TAKCOHOM.

CnuCcoOK MacCOBBIX BBIMMPaHHH:
A) OpAOBUKO-CUJIYPUUICKOE;

B) /leBOHCKOE;

C) Ilepmcko-TpuacoBoe;

D) TpuacoBo-1OpCKOE;

E) Mesn-naneoreHoBoe.

CnMcok Hau6oJ1ee puioreHeTUYECKH GJIN3KUI COBpEeMEHHbIN TAaKCOH (CIIMCOK U36bITOYEH - B
HeM eCTh JIMIIHUEe Ha3BAaHUS TAKCOHOB):
[) TonoBonorue wmoJsntocku (Cephalopoda), Haytunougen (Nautiloidea), Haytuaupabr

(Nautilida);

[I) TllosBoHouHble (Vertebrata), YesawoctHopoTble (Gnathostomata), XpsilueBble pbIObI
(Chondrichthyes);

[II) Tlo3BOHOYHBIE (Vertebrata), Juancubl (Diapsida), Jlenuto3aBpoMopPbl

(Lepidosauromorpha), KiatoBorosiobie (Rhynchocephalia);

IV) Tlo3BoHouHble (Vertebrata), Cunamcujbl (Synapsida), Muekonutarouue (Mammalia),
OpHonpoxoaHble (Monotremata);

V)  UYnenucronorue  (Arthropoda), Apaxnomopdsl (Arachnomorpha), Xenuuepossbie

(Chelicerata);

VI) Ilo3BoHouHble (Vertebrata), [luancuasl (Diapsida), Tectygunate! (Testudinata), Yepenaxu
(Testudines);

VII) [lo3BoHouHble (Vertebrata), [luancugbl (Diapsida), ApxosaBpsl (Archosauria), Kpokoaubl
(Crocodilia);
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VIII) TosoBoHorue wmoJsuitockd (Cephalopoda), /IBy:kabepHbie (Coleoidea), /JecaTupykue
(Decapodiformes), Kapakatuusl (Sepiida);

[X) TllosBoHouHble (Vertebrata), /Juancuael (Diapsida), ApxosaBpbl (Archosauria),
CtpaycoobpasHnbie (Struthioniformes);
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3azanue ID 47 - 5 6asi0B (BapuaHT 2)

MaccoBble BBIMMpPaHHA - IJ106a/IbHbIe KaTacTPpOo¢bl B UCTOPUH 3eMJIM, KOTOpbIe BJIEKYT 3a
Cc060M HMCYe3HOBEHHE BBICOKOH (10 cpaBHEHHUIO ¢ (OHOBBIM YPOBHEM) [0/ BUAOB >KUBBIX
OpraHM3MOB B Te4YeHHe KOPOTKOro (B reoJIorm4eCKMx MacuTabax) orpe3ka BpemeHu. Ha
npors:keHun ¢paHepos3os (mocaegHve 540 MUIJIMOHOB JIET) UMEJIO MECTO NATh KPYMHBIX
MacCCOBbIX BBIMUPAHUI.

PaccmoTpute wu300paxkeHUs IMNpeAcCTaBUTeJ el PpPa3/IMYHBIX TAaKCOHOB J>KUBOTHBIX H
CONOCTAaBbTE MX C OAHMM M3 MAacCCOBbIX BbIMHPaHWUMH, B KOTOPOM NPOM3OLIJI0 BEIMUPAaHUE
3TOro TAaKCOHA, a TaK)Ke ¢ Hau6oJ1ee puoreHeTUYECKH GJIU3KUM (B paMKax npe/J0KeHHOro
CNMHCKa) COBpeMEHHbIM TAKCOHOM.

CnuCcoOK MacCOBBIX BBIMMPaHHH:
A) Op0BUKO-CUJIYPUUICKOE;

B) /leBOHCKOE;

C) Ilepmcko-TpuacoBoe;

D) TpuacoBo-1OpCKOE;

E) Mesn-naneoreHoBoe.

CnMcoK Hau6oJ1ee puioreHeTUYECKH 6JIU3KUI COBpeMEHHbIN TAaKCOH (CIIMCOK U36bITOYEH - B
HeM eCTh JIMIIHUEe Ha3BAaHUS TAKCOHOB):
[) TonoBonorue wmoJsntocku (Cephalopoda), Haytunougen (Nautiloidea), Haytuaupabr

(Nautilida);

[I) TIlosBoHouHble (Vertebrata), YentoctHopoTble (Gnathostomata), XpsieBblie pBbIOBI
(Chondrichthyes);

[II) Tlo3BOHOYHBIE (Vertebrata), Juancuib (Diapsida), Jlenuto3aBpoMopPbl

(Lepidosauromorpha), KiatoBorosiobie (Rhynchocephalia);

IV) Tlo3BoHouHble (Vertebrata), Cunamcujbl (Synapsida), Muekonutarouue (Mammalia),
OpHonpoxoaHble (Monotremata);

V) UYnenucronorue  (Arthropoda), ApaxHomopdsl (Arachnomorpha), XesunepoBbie

(Chelicerata);

VI) Ilo3BoHouHble (Vertebrata), [luancuasl (Diapsida), Tectygunate! (Testudinata), Yepenaxu
(Testudines);

VII) [lo3BoHouHble (Vertebrata), [luancugbl (Diapsida), ApxosaBpsl (Archosauria), Kpokoaubl
(Crocodilia);
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VIII) TosoBoHorue wmoJsuitockd (Cephalopoda), /lBykaGepHble (Coleoidea), /JecaTupykue
(Decapodiformes), Kapakatuusl (Sepiida);

[X) TllosBoHouHble (Vertebrata), /Juancuael (Diapsida), ApxosaBpbl (Archosauria),
CtpaycoobpasHnbie (Struthioniformes);
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3aganue ID 47 - 5 6ai10B (BapuaHT 3)

MaccoBble BBIMMpPaHHA - IJ106a/IbHbIe KaTacTPpOo¢bl B UCTOPUH 3eMJIM, KOTOpbIe BJIEKYT 3a
Cc060M HMCYe3HOBEHHE BBICOKOH (10 cpaBHEHHUIO ¢ (OHOBBIM YPOBHEM) [0/ BUAOB >KUBBIX
OpraHM3MOB B Te4YeHHe KOPOTKOro (B reoJIorm4eCcKMx Macuirta6ax) orpe3ka BpemeHu. Ha
npors:keHun ¢paHepos3os (mociegHve 540 MWIJIMOHOB JIET) UMEJO MECTO NATh KPYMHBIX
MacCCOBbIX BBIMUPAHUI.

PaccmoTpute wu300paxkeHUs IMNpeAcCTaBUTeJ el PpPa3/IMYHBIX TAaKCOHOB J>KUBOTHBIX H
CONOCTAaBbTE MX C OAHMM M3 MAacCCOBBbIX BbIMHPAaHW{, B KOTOPOM NpPOM3OLIJI0O BbIMMpPAaHUE
3TOro TAaKCOHA, a TAK)Ke ¢ Hau6o0J1ee puoreHeTUYECKH GJIU3KUM (B paMKax npe/JioKeHHOro
CNMHCKa) COBpeMEHHbIM TAKCOHOM.

LAAADAMIIAII s

AP

6

Prerrrop

CnuCcoOK MacCOBBIX BBIMMPaHHH:
A) Op0BUKO-CUJIYPUUICKOE;

B) /leBOHCKOE;

C) Ilepmcko-TpuacoBoe;

D) TpuacoBo-1OpCKOE;

E) Mesn-naneoreHoBoe.

CnMcoK Hau6oJ1ee puioreHeTUYECKH 6JIU3KUI COBpeMEHHbIN TAaKCOH (CIIMCOK U36bITOYEH - B
HeM eCTh JIMIIHUEe Ha3BAaHUS TAKCOHOB):
[) TonoBonorue wmoJsntocku (Cephalopoda), Haytunougen (Nautiloidea), Haytuaupabr

(Nautilida);

[I) TIlosBoHouHble (Vertebrata), YentoctHopoTble (Gnathostomata), XpsieBblie pBbIOBI
(Chondrichthyes);

[II) Tlo3BOHOYHBIE (Vertebrata), Juancuib (Diapsida), Jlenuto3aBpoMopPbl

(Lepidosauromorpha), KiatoBorosiobie (Rhynchocephalia);

IV) Tlo3BoHouHble (Vertebrata), Cunamcujbl (Synapsida), Muekonutarouue (Mammalia),
OpHonpoxoaHble (Monotremata);

V) UYnenucronorue  (Arthropoda), ApaxHomopdsl (Arachnomorpha), XesunepoBbie

(Chelicerata);

VI) Ilo3BoHouHble (Vertebrata), [luancuasl (Diapsida), Tectygunate! (Testudinata), Yepenaxu
(Testudines);

VII) [lo3BoHouHble (Vertebrata), [luancugbl (Diapsida), ApxosaBpsl (Archosauria), Kpokoaubl
(Crocodilia);
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VIII) TosoBoHorue wmoJsuitockd (Cephalopoda), /lBykaGepHble (Coleoidea), /JecaTupykue
(Decapodiformes), Kapakatuusl (Sepiida);

[X) TllosBoHouHble (Vertebrata), /Juancuael (Diapsida), ApxosaBpbl (Archosauria),
CtpaycoobpasHnbie (Struthioniformes);
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Tun 3aganum C. 3aga4m o CBO6GOAHBIM OTBETOM

Bo Bcex 3alaHHUAX ﬂaHHOﬁ 49YaCTW B Ha4dajsie UAeT yCJoBHUE 3aJd4YH, a4 3aT€M K HEMY 3aAd€TCA
HECKOJIbKO BOITPOCOB. OTBeThI Ha BOITPpOCHI OOJI’)KHBI ObITh 3allMCaHbI B BHU/JE€ TEKCTAa. O6paT14Te
BHHUMAaHHE, YTO OTBETHI HA BOIIPOCHI JOJI?KHbI OBbITh MAaKCUMAaJIbHO KpPaTKHMMHU U IIOJIHBIMH, C1eayeT
rn36eraThb OOJIbIINX 00'bEMOB TEKCTA HE 10 CyTH 3aIdHHOT'0 BOITpOCa.

CucreMa OLl€HKU:
[IpuBesieHa B OTBETE AJI1 KOXKA0T0 3aJlaHUS OT/IeJIbHO.
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3aganue ID 55 - Makcumym 10 6a/10B

Pacyn um3sydaeTr ckopocTh (V) HedpepMeHTAaTHUBHON peaKLUM MeXXAy ABYMS K/JIeTOYHbIMHU
MeTa6osuTaMu - A U B. OH 3HaeT, YTO CKOPOCTb pPeaKLUy 3aBUCHUT OT COOTBETCTBYIOLIMX
KOHueHTpauui (C B M0Jib/J1) ¥ OUChIBAETCA YpaBHEHUEM, IIPeACTaB/IEHHBIM HA PUCYHKE, T ie
K - KHHeTHMYeCcKass KOHCTaHTa, a N 1 m - NOPAAKM peakuuu. ccaeaoBaTreb NpOBOAUT TPHU
3KCIepUMEeHTa, B paMKaxX KOTOPbIX OH CMellMBaeT paBHble 06beMbl (10 10 M) pacTBOpOB
BellecTB A U B, noc/ie 4ero usmMepsieT Ha4yaJIbHYI0 CKOPOCTh peaKkIiM B KaK/J0M cjay4dae. Ha
PHCYHKe Bbl MO>XKeTe OGHApYKUTb MOJIAPDHBIE MacChl MeTAa0O0JIMTOB, a TaK)Ke HaBeCKHU
peareHToOB, KOTOPbIE ObL/IU 3a/4€MCTBOBAHLI B OIbITE.

BelecTeo Moasipaast macca,

1/MOJIb
v=k-C,""Cg" A 350
B 130
nenepuwent PSP pa roan/(ne)
1 21,00 17,16 1.88
2 21,00 26,52 291
3 28,00 17,16 3.86

BHUMaTe/IbHO PaCCMOTPUTE PUCYHOK, IOCJ/Ie Yero OTBEThTe Ha CJIeAyIoliye NOoABONpPOCHI:

1) PaccunTanTe KOHUEeHTpauuu BelecTB A U B (MoJsib/J1) nocje cMemIMBaHUA pacTBOPOB JPYT C
JPpyroM B KaXK[JOM M3 3KCIEPUMEHTOB C TOYHOCTBIO 10 ThICAYHBIX. OTBET 3anuuiMTe B popmare:
JxcnepumeHT 1 - A 1,000 - B 1,000; dxcnepumenT 2 - A 1,000 - B 1,000; dxcniepumenTt 3 - A 1,000
-B 1,000.

2) PaccunTaiiTe nops/ok peakyuu no BeectBy A (n). OTBET YKaXKUTe C TOUHOCTBIO J10 AECATHIX.
3) PaccunTaiiTe nopsoK peakyuu no BeiectBy B (m). OTBeT ykaXkuTe C TOYHOCTBIO J10 1eCATBIX.
4) PaccuuTanTe KOHCTAaHTY CKOpocTU peakuuu (k). OTBeT ykaxkuTe € TOYHOCTBIO O COTEH, a B
KayeCcTBe pa3MePHOCTH UCHOJIb3yHTe MOJIY (He MMOJIH).

5) PaccuuTaiiTe CKOpOCTb peakUMU NpU KoHIeHTpauusax A u B — 50 mMosb/n u 40 MMoJib/ i,
COOTBETCTBEHHO. OTBET YKaXKUTe B MOJIb/(J1:C) C TOUHOCTBIO 10 ThICAYHBbIX.
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3aganue ID 59 - Makcumym 10 6ai110B

K XX BeKky cucTeMa MJIEKONUTAKILMX HA OTPAAHOM YPOBHE Gosiee-MeHee ycTossiachk. Takke
ObLJIO ACHO, YTO B KJIACC MJIEKONMTAKIIUX BXOAAT TPH AABHO pa3ouieIUXCA IBOTIOIMOHHbIX
CTBOJIa: OJHompoxoaHble (Monotremata), cymyarsle (Marsupialia) u mnaneHTapHbIe
(Placentalia). Camas 60JiblIas npo6JieMa 3aK/Il04ajiach B MOJIHOM HESICHOCTH POJACTBEHHbIX
OTHOLIEHUN MexXAy OTpAJaMH IUIaleHTAapHbIX. MakpocucreMa  IUIalleHTAapPHBIX
AeCATUIeTUSIMU MepeTacoBbIBa/IaCh, HO HU K KAaKUM MNpPOpbIBAM U 0O3apeHUsAM 3TO He
npuBoauao. Ha pyoexke XX-XXI BeKOB B 300/I0TMM NPOU3OLLIA PEBOJIOLUSA: BHeApeHUEe
MOJIEKY/IIDHBIX METOJ0B CHJbHO HM3MEHWJIO MpEeACTaBJIEeHUA O TOM, KaK YCTPOEHO
3BOJIIOLMOHHOE /JpPEeBO >KUBOTHbIX. MoJieKy/IApHble MCC/AeJ0BaHMS NO3BOJMJIUA OBICTPO
IOCTPOUTh HOBYK CHCTeMy MJekonutawmux. OKasajoch, 4YTO BcCe IIALleHTapHbIe
MJ/IEKONIMTAKIIMe Ae/IATCA Ha 4YeTbipe 3BOJIOLHMOHHBIe BeTBU. [lepBasg M3 HMX — 3TO
Xenarthra, w)xXHOaMepUKaHCKHe HemnoJ/iHO3yOble. Bropas — Afrotheria, nmpeacraBuTenn
KOTOPO¥ ObI/IX 06'beJMHEHBI TOJIbKO Ha OCHOBAaHUM MOJIEKYJ/IAPHBIX JAHHBIX. B TpeThI0 BETBb
— Euarchontoglires, Bxogaar [I'pbisyHoo6pa3Hblie (Glires), BK/l0OYawinue (rpbI3yHOB
(Rodentia) u 3anneo6pasHbix (Lagomorpha)), a Takxke npumarsl (Primates), Tymaimu
(Scandentia) u mepcrokpeuibl (Dermoptera). U HakoHen, K mnocjesHeldl BeTBH —
Laurasiatheria, oTHOCATCA Bce ocCTa/ibHblE MJIALlEHTAPHbIE: HACTOSILLUE HACEKOMOSJHbIe
(Eulipotyphla), pykokpsuibie (Chiroptera), manroaunsl (Pholidota), xumusie (Carnivora),
HenapHokKonbiTHble (Perissodactyla) um kutonmapHokomnbiTHble (Cetartiodactyla). 3Jta
YyeTBepTasi BETBb, 10JIy4YNJja CBOE Ha3BaHHE B YeCThb CylleCTBOBABLIEro B Me3030€ CEBEPHOro
CyllepKOHTHHeHTa JlaBpa3uu.

Men-naneoreHosblit pybex ,
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Ha pucyHke npuBeZieHO PpUIOreHTUYECKOE JepeBo MieKonuTawinux corjacHo Foley et al,,
2016. Yucia, croamume B y3Jax JepeBa - OeHKa BpeMeHU JUBepreHuyu B MUWIJIMOHAX JIeT
Ha OCHOBAaHHUM MeTOJa «MOJIEKYJIAPHbIX 4acoB». Hike JepeBa npuBejeHa BpeMeHHas IKaJia.
OTpe3KkaMu, UCXOASALIMMHU U3 y3JI0B, 0603Ha4YeH 95% AoBepUTE/IbHBIN MHTEpPBaAJl OLEHKU
BpeMeHHU pacxoxAeHuda. PaccMoTpuTe nmpeAcCTaB/IEHHYI0 CXeMy M OTBETbTE Ha CeAyloliue
10/ BOINPOCHI:

1) B kakoM mnepuoje HauyajJacb [JUBepreHLUs COBPEMEHHbIX MpeJCcTaBUTeel KJjacca
MuekonuTarwmue (Mammalia)?

2) OueHkKka BpeMeHH pacXOXJEeHUs KaKoro y3Jja JepeBa fBJSeTCd HauMeHee TOYHOW Ha
IIpUBeJIeHHON PEKOHCTPYKLUU?

3) Ecau 6b1 Mbl OlleHUBA/IM FeHEeTUYECKHE JUCTAHIIMU MEX/y COBPEMEHHbIMU NpPeJICTaBUTENSIMU
OJJHOTO TAKCOHA, JOble BHUAbl KakKux JAByX oTpsAAoB (kpome Tpy6ko3y6oB (Tubilidentata),
BKJIIOYAIOLUX BCETO OJITUH COBPEMEHHbIN BH/1), BEPOSTHO, OKAa3aJUCh Obl HAUbOOJIee BJIU3KU MEXY
co6oy (BHyTpH oTpsiga)?

4) luBepreH1us COBpeMEHHbIX IPeJCTaBUTE/IENM KAKOTO OTPS/Aa MJIalleHTapHbIX MJIEKOMU TAIOIIUX
(xpome Tpy6ko3y60B (Tubilidentata)) Hauasach 0 py6exa MeJsIOBOrO U aJleoreHOBOro nepuoja’?
5) /JluBepreHuusi COBpPEMEHHBIX NpeACTaBUTeJied KaKUX OTpSJA0B Kjacca MJiekonuTawliue
(Mammalia) (rpynna 1), a Takxe kJaJ 6oJiee BbICOKOro nopsiika (rpynna 2) c BbICOKOM
JIOCTOBEPHOCTbI0 Hayajacb Ha pybexke MeJIOBOrO M IajieoreHoBoro nepuogoB? [lepeuncnute
TaKCOHbI, KOTOpble BXoAAT: 1) B rpynny 1; 2) B rpynny 2. YTo, BeposiTHEe BCEro, MOCJaY>KHJIO0
TOJTYKOM K JJUBEPreHLMH 3TUX TAKCOHOB?
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YacTtp 2
(120 MUHYT)

B I,Z[EIHHOI‘;I YaCTH BCTPECYAKTCA 3a/ldHUA TPEX TUIIOB:
Tun A: 3ajaHMs C HECKOJIBKUMU BEPHBIMU OTBeTaMHU (Bcero 15 3agaHui, cymMa 45 6as1y10B)
Twun B: 3aganusa Ha conocTaB/ieHus (Bcero 6 3aZjanuii, cymMma 30 6as1/10B)
Tun C: 3agayu co cBOGOJHBIM OTBETOM (Bcero 2 3aJjaHusi, cymma 20 6as1ji0B)
MakcuMyM 3a OJHY 4YacThb: 95 6a/1/10B
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Tun 3aganuii A. TecToBbIe 3aaHUS C MHO>KECTBEHHBIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3asaHuAX JaHHOM YaCTH B Hayasle UJIeT YCJIOBHUE, a 3aTeM LIeCTb BApUAHTOB OTBeTa (1o]
oykBaMu oT A f0 F). YyacTHHKaM HeO6XOAUMO ONpeJeUTh, ABIAETCA JIU KaXKJ bl U3 BAPUAHTOB
OTBeTa BepHBbIM (MOAXOAUT 1MoL (POPMYJMPOBKY 3aJlaHUsl) UM HEeBEepHBbIM (He NOAXOAWUT IO
bopMyIMPOBKY 3aiaHuA). B Kaxk10M 3aiaHUU MOXKeT 6bITh OT 0 10 6 BEpHbIX BAPDUAHTOB OTBETA.

CucreMa OLl€HKH:

3a Kak/l0e MpaBUJIbHO OTMEYEHHOE YTBEePKAEHUEe MOXKHO noJiyduTs 0,5 6asia
3a Kaxj0e HeMPaBUJIbHO OTMEYEHHOe YTBepkeHue — 0 6a/110B
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3aganue ID 5 - 3 6as1a

O6was da15 8cex sapuaHmMo8 4acms 8onpoca:

AHHa oTnpaBWIach Ha MNPOryJKy B TOPOACKOM NapkK B Havyaje BecHbl. Ee BHUMaHMe
NPUBJIEK/JM JIMIIAHHUKH, OKpalleHHble B SAPKO-KeJTbI LBeT. AHHA OOGHapyXujaa HUX
MOBCIOAY: Ha BETBSIX JepeBbeB, JAepPeBAHHOM 3a60ope M ckaMmbe. OHa cdoTorpadupoBaia
OOHapyKeHHbIH o6pa3ew (puc. A), co6pasia HeCKOJIbKO ¢parMeHTOB C/I0€BUILA U U3yYWJIA UX
6ojiee MOJAPOOGHO B IIKOJIbHOM KaOWHeTe OHWOJIOTHU: CHAaya/la NMOMeCTH/Ia OO0BbEeKT MOJ,
GMHOKYJIAPHbII MUKPOCKOII (puc. B, 06 beKT yBeinueH B 30 pa3) U 06HapyKuJia yIJIOIeHHbIEe
06pa30BaHUA OKpPYIJIOM M OBaJbHON ¢QoOpMbl, BbINOJHWIA MONEpPeYHbI Cpe3 3THUX
00pa3oBaHUM, OKpacwja mnpenapat (pyKCMHOM M PaccMOTpesia NPU MAJIOM yBeJIMYEHUH
Mukpockona (puc. C).

N 2

.'.. e 17 3 - .
VR S R
N L m A

Ilo pe3yabTaTaM NOpoOBeJeHHbIN pPa6oTbl AHHA MNOJArOTOBWIA JAOK/IAJ AJS MKOJbHOM
KOHQepeHI1 MM, CoAepKallyii IpUuBeJeHHble HUKe Te3Uuchl. [IpoaHaiM3upyiiTe npuBejeHHbIE
CYXKAeHMS U AJIsl KaXKJ0T0 U3 YTBEPXK/J€HUH YKAXKUTeE, ABJIAETCS OHO BEPHbIM UJIM HEBEPHBIM:

Bapuanm 1:

A) OO6HapyKeHHbIA OOBEKT SIBJSETCS PeAKUM JJis OOJIbIIMHCTBA TOPOJOB, TaK Kak 06JiaZjaeT
BbICOKOM YYBCTBHUTEJBHOCTBIO K 3arpsA3HEHUIO OKpPYXKawlled cpejbl a30TOM U TKeJIbIMU
MeTaJlJlaMy;

B) MW3yyaemblii iMIIalHUK 060pa30BaH He MeHee YeM TpeMs BUJaMU OPraHu3MOB;

C) HsyyaeMblil IMIIAaHHUK UMeET JIMCTOBATHIN TUIl TaJJIOMa;

D) H3yyaeMbld JMIIAHHUK UMeeT HAKUITHOW TUN TaJlJIOMa;

E) OpraHamu cllOpoHOILIEeHUS JAHHOTO JIMIIalHUKA CIy»aT N0OKa3aHHble Ha pUCyHKe B BTopu4HO
3aMKHYyTbIe allOTeL U H;
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F) [lurMeHT napuveTHH, NPUJAIOIIUHI )KEJTYI0 OKPACKY JHUIIANHUKY, 3P GEKTUBHO MOTJIOUIAeT JYUU
CUHero U GpUO0JIETOBOTO CIIEKTPOB, a TaKXKe 06ecleduBaeT 3alUTY JUIIAaHHUKOB, IPOU3PACTAIOIIUX
Ha OTKPBITBIX MECTAX, OT YJIbTPaPHOJIETOBOr0 U3/IyUYeHHS;

Bapuanm 2:

A) OOHapyXeHHbIH OOBEKT SIBJSETCS PEAKHUM i OOJIbLIMHCTBA TOPOJIOB, TaK KakK o6JiajiaeT
BbICOKOM 4YYBCTBUTEJbHOCTBID K 3arpsi3HEHUIO OKpYKawlled cpeJbl a30TOM U TsKeJIbIMU
MeTaJlJlaMy;

B) OG6HapyXeHHbIH OOBEKT SBJSIETCA pPe3yJbTaTOM B3aMMOOTHOIIEHUH MeXAy [BYMs
OpraHvM3MaMH, KOTOPbIe MOTYT ObITh OMUCAHbI KaK Mapa3uTUUYECKUE;

C) IlomepeuHbld cpe3 Ta/ioMa CBUJETENbCTBYET, YTO MUKOOHWOHT HM3y4yaeMOro JHWIIaWHHWKA He
MMeeT U3WJAUN U copeAud (OpraHOB BereTaTHBHOIO Pa3MHOMEHMUS, COCTOSIIUMX U3 MULEIUS U
KJ1eTOK QUKOOHOHTA), pa3MHOXKaeTCs TOJIbKO 3a CYeT 06pa30BaHUs aCKOCHOP;

D) HsyvaeMbli IMIIAaWHUK 06pa3yeT XOPOII0 3aMeTHbIE Ha TONIEPEYHOM Cpe3e U3UAUU — BbIPOCThI
Ha MOBEPXHOCTH TaJIJIOMa, CoZiepxKalive Ki1eTKU GUKOOMOHTA U MUKOOMOHTA U o6ecnieyrnBarolime
3ddeKkTUBHOE paccesieHUe JHIIalHKUKA IPY BEreTaTUBHOM Pa3MHOXEHUU;

E) AnoTenuu AaHHOTO JIMIIAWHUKA OTHOCSATCS K JIEKAHOPOBOMY THUIY, TO €CThb COZleP>KAT KJIETKHU
$UKOOUOHTA;

F) I[lurmMeHT mnapueTHUH, NPUAAIIMUN >KEJTYI0 OKpACKy JIMIIAWHHUKY, OTHOCUTCS K TrpyIme
KapOTHUHOHW/0B U BbIpabaTbiBaeTCsI PUKOOUOHTOM /151 NOBbILIEHUS 3O PEKTUBHOCTH POTOCUHTESA;

Bapuanm 3:

A) OOHapyXeHHBId OOBEKT $BJSAETCA pe3yJbTaTOM B3aHMMOOTHOLIEHUW MeXAYy [AByMs
OpraHU3MaMH, KOTOpbIe MOTYT ObITh ONMCAaHbI KaK Napa3uTHUYeCKUE;

B) MW3yuyaemblil iMIallHUK 0Opa30BaH He MeHee YeM TpeMs BUJJaMU OPraHU3MOB;

C) H3syyaeMbli JUIIAHHUK UMEET JUCTOBATHIA TUI Ta/lJIOMa;

D) H3yuyaemblil MIIaWHUK 06pa3yeT XOPOILO 3aMeTHbIE Ha IONIEPEYHOM Cpe3e U3U/UU — BBIPOCTHI
Ha OBEPXHOCTH Ta/IJIOMa, cojZiepKalle KJeTKU GUKOOUOHTAa U MUKOOHUOHTA U 0becreyrBarolie
3dpdeKkTHUBHOE paccesieHUe JHIIAaHHKWKA IPY BEreTaTUBHOM Pa3MHOXEHUH;

E) OpranamMu cnopoHOILIEeHUS JaHHOTO JIMIIaWHUKA Cy»KaT I0Ka3aHHble Ha pUCYHKe B BTOpHUYHO
3aMKHYTbI€e aloTeLUY;

F) IlurmeHT napueTHH, NIpUJAIOLIMH XKEITYI0 OKPACKY JIUIIAWHUKY, CHHTE3UPYETCS BXOAAIIUMU B
ero coctaB 0XpoGUTOBBIMU Bogopocasamu (Ochrophyta);
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3aganue ID 6 - 3 6a/1a

O6bwas da5 8cex eapuaHmMos yacms 80nNpoca:

[lepes rpynnoi y4eHbIX-re060TAHUKOB Obl/Ia NOCTaBJI€HA 3a/4a4a OLeHUTh NPOAYKTHBHOCTb
ATOJAHBIX Yroguu 3eMJIAHUKU JiecHOW (Fragaria vesca L.), pacnojio:KeHHbIX B PpPa3HBIX
duTonEeHO3axX: B CMENIAaHHOM JieCcy, COCHOBOM JieCy, Ha BbIpDyGKe M B KyCTapHHMKOBOM
coo6iecTBe. /I OleHKH NPOAYKTUBHOCTH (Macca IJ100B, COGPAaHHBIX C OJHOT'0 PacTeHHU)
U YPOXaWHOCTH (Macca NJI0A0B, COGPAHHBIX C OAHOr0 KBaJ|paTHOTO MeTpa) y4aCTKOB ObL/IH
3a/10)KkeHbl NPOGHbIe IUIOLAAKHA pa3MepoM 1 MZ, Ha KOTOPBIX ONpeAesIUCh CleAylliye
NoKa3saTeJ/IM: YUCJI0 IJIOAOB Ha IJIOIAaKe, YUC/I0 IJIOA0B Ha Mo6ere pacTeHus, Macca IJI0Aa.
Pe3y/ibTaThl U3MepeHU IpeACTaB/IeHbI B TaGIUIEe HUXKE.

Yucno mwionos | Cpennee uncno mionos | Cpennss macca
Ha 1 m2 Ha 100ere pacTeHus 10712, PaMM
CMemaHHbIH Jiec 16 2 0,33
COCHOBBII JIeC 20 3 0,32
BripyOka 25 4 0,26
KycTapHukn 9 2 0,30

[IpoaHa/M3upyiiTe NOJyYeHHblEe pe3y/bTaTbl U Ha HUX OCHOBAHUU JAJIS1 KaXKJOTo M3
NpUBeJEeHHbIX YTBEPXKAEHUN YKAXKUTE, ABJISAE€TCA OHO BePHBIM UJIM HEBEPHbIM:

Bapuanm 1:

A) Hawubosbuas ypoxkahHOCTb F. vesca Hab/1t0aeTcs B CMELIaHHOM JIecy;

B) I[IpoaykTuUBHOCTS F. vesca B COCHOBOM JIeCY HUXKe, YeM Ha BbIPYOKe;

C) InotHocTe nonynauuu F. vesca Ha BbIpyOKe BblIllIe, Y4EM B COCHOBOM JIECY;

D) Breicokass ypoxkalWHOCTb F.vesca Ha BbIpyOKe U B COCHOBOM JieCy CBUJETEJNbCTBYET O
NPHUHA/JIEXKHOCTH 3TOTO paCTeHHUA K reJIJMopUTaM (CBETOI0OMBBIM PACTEHUAM );

E) He6osnbwmon pazmep niozAoB F. vesca Ha BbIpyOKe MOXKeT OBbITh CBSA3aH C BBICOKOW NMJIOTHOCTBIO
NOMNYJIALUH;

F) Ilpu yBesndeHUH IJIOTHOCTU NONyALMU F. vesca NpOAyKTUBHOCTb U YPOXKalHOCTb ATOJHUKA
yBeJIMYMBAIOTCH;

Bapuanm 2:

A) HauMeHbllas ypoxkallHOCTb F. vesca HabJ110[jaeTcsl B KYCTApHUKOBOM COOOIECTBE;

B) IIpoaykTuBHOCTB F. vesca B COCHOBOM JIECY BblIllle, YeM Ha BbIPYOKE;

C) IlnotHocTe nonysauuM F. vesca B CMelllaHHOM JieCy BbIlIE, YEM B COCHOBOM;

D) Bricokass ypoxalHOCTb F.vesca Ha BbIpyOKe U B COCHOBOM JieCy OOBSCHSETCSH BbICOKHUM
COZlep>KaHHueM a30Ta B [10YBE;

E) He6osabuoi pa3Mep mio0B F. vesca Ha BbIpyOKe MOXKET ObITh CBsA3aH € 1eUIMTOM BJIATH;

F) B ycioBHSIX HeAOCTAaTOYHON OCBelleHHOCTH F.vesca pa3MHOXaeTcsl NPeUMYyIecTBEHHO
BereTaTUBHO;

Bapuanm 3:

A) Hawubosbmas ypoxalHOCTb F. vesca HabJ110iaeTcsl B CMeLIaHHOM Jiecy;

B) IIpoaykTHBHOCTB F. vesca B COCHOBOM JieCy HHXKe, 4YeM Ha BbIPYOKe;

C) InotHocTh nonysauuu F. vesca Ha BbIpyOKe BblIlLIE, Y4EM B COCHOBOM JIECY;
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D) Bricokass ypoxalHOCTb F.vesca Ha BbIpyOKe U B COCHOBOM JieCy OOBbSCHSETCS BbICOKHUM
coJiep>kaHUEeM a30Ta B MOYBE;

E) He6osabuoi pasMep noz0B F. vesca Ha BbIpyOKe MOXKeT OBbITh CBsA3aH € eULMUTOM BJIATH;

F) B YCIIO0BHUAX He,HOCTaTO‘{HOP'I OCBEII€EHHOCTH F. vesca pPa3MHOXaeTCd MNperuMylmeCTBEHHO
BereTaTHuBHO,
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3aganue ID 11 - 3 6as1a
O6was da15 8cex sapuaHmMo8 4acms 8onpoca:
Ha ¢oTo n3o6paxén O6bIKHOBEHHBIH ciaenbil (Spalax microphthalmus).

i M, ¥

<< :\zﬁ W
‘\ R &

HCHOJI]:BYH 3HAHHA 110 CUCTEMATHKE, MOp(l)O.)IOl"I/ll/I H (l)ﬂSPIOJIOl"PIPI, d TAKXKe HpeACTaBJIeHHblﬁ
PUCYHOK, AJIA KaXKA0ro u3 CJ1eAyrinux YTBep)K,ZIEHHI‘/’l YKAXKHUTE, ABJIA€TCA OHO BEpHbIM HJIN
HEBEPHbIM:

Bapuanm 1:

A) /JlaHHOe *KMBOTHOE OTHOCHUTCSI K TOMY e OTPs/AY, YTO U KPOThbl, TO €CTb K HAaCEKOMOSIJHbIM
(Insectivora);

B) OOBIKHOBEHHBI CJIeNbILI CUCTEMATUYECKU NPUHAAJIEXUT K oTpaAy ['peisyHbl (Rodentia);

C) T@'nasHble 16JI0KU CKPBITHI 10/ KOXKeEH, a YIIHble pAKOBUHBI IpeTepIe/u peAyKIHUIo;

D) TIs1aBHBIM npucnoco6eHueM il pbIThs NOYBbI Y CJIENbIIIA ABJAAIOTCSA pe3libl;

E) ¥V maHHOro Bu/ia >kHBOTHOI'O HET eCTeCTBEHHbBIX BParos.;

F) B B0J10CsIHOM ITOKpPOBE XOPOLIO Pa3BUThI OCTEBbIE BOJIOCHI;

Bapuanm 2:

A) JlaHHOE )XMBOTHOE SIBJISIETCS AKTUBHBIM XUIITHUKOM;

B) 3To obuTaTesb TyHAp EBpasuu;

C) H306pakéHHbIN HA POTO OpraHM3M BeIET M0A3EMHbIN 06pa3 XKU3HU;

D) [lpeaku cienbiiia 6bLJIA HA3EMHBIMU MJIEKOTTUTAIOLUMHU;

E) B B0JI0CSIHOM MOKpPOBE XOPOLIO Pa3BUThl OCTEBbIE BOJIOCHI;

F) B cBsI3u c 06pa3oM KHU3HU SABJISIETCS X0JIOJHOKPOBHBIM, HO UMEET YeThIpEXKAaMePHOe Cep/LLe.

Bapuanm 3:
A) OOBbIKHOBEHHBIH CJEMNbIII CHCTEMAaTUYECKH IPUHA/JIEXKUT K oTpAAy ['pbi3yHbl (Rodentia);
B) 3To obuTatesnb TyHAp EBpasuu;
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C) T'na3Hble A6JI0KU CKPBITHI N10/] KOXKEH, a YIIIHble pAKOBUHBI PeTepreu peayKIUIo;
D) TI'naBHBIM NpUCHOCO6JE€HHEM JJiS PhIThSl IOYBHI y CJENbIILIA SBJISIOTCS pe31ibl;

E) Y nanHoro Bujja ’KHBOTHOTO HET €CTECTBEHHBIX BParos.;

F) B B0JIOCSIHOM NOKPOBE XOPOIIO Pa3BUThI OCTEBbIE BOJIOCHI;
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3aganue ID 12 - 3 6a/1a
O6bwas da4 ecex eapuaHmMos yacms 80nNpoca:
Ha ¢poTo usoo6paxena Yepaomopckasa agpanuna (Tursiops truncatus).

Hcnonb3ys 3HaHUSA N0 cUCTeMaTHKe, Mop¢o/i1oruy ¥ GU3N0JI0TUH, a TAKXKe NpeCTaB/IeHHbIN
PHUCYHOK, AJISl KQXKJ0r0 U3 CJAeAYIONMX YTBEPKAEHUN YKAXKNUTE, ABJISETCSA OHO BEPHBIM UJIN
HeBepPHbIM:

Bapuanm 1:

A) OpraHoM JbIXaHUS SABJSIOTCS )KaOphbI;

B) Cepaue yeTbIlpéxKaMepHOe, UMeeTCs 2 Kpyra KpoBoOoOpaleHus;

C) I3To TemJI0KpPOBHOE }KUBOTHOE;

D) IluieBapuTe/NbHbINA TPAKT 3aKaHYMBAETCS KJI0AKOMU;

E) OTHocuTe/ibHO HeJJaBHUE 3BOJIIOIMOHHbIE IPEKU 3TOT0 BU/Jja paHee XOAUJIY 110 Cylle U UMeJH
JIETOYHOE JIbIXaHUE;

F) OcHOBHBIM Ccl10CO60M KOPMO/J0ObIBAaHUS 3TOTO BU/A SIBJIsAETCSA 6MOUIbTpaLIS;

Bapuanm 2:

A) Cepalie yeTbIpEXKAaMEPHOE, UMeEETCs 2 Kpyra KpoBooOpallleHus;

B) Ilosic u cBoG6oAHDBIE 3a/lHME KOHEYHOCTHU PeAYyLIMPOBaHbI;

C) Cpeau oTaesioB roJIOBHOTO MO3ra HauboJiee CUJIBHO Pa3BUT MepeHUM, HA KOTOPOM YETKO
BbIJIeJISIETCSA KOpPa C U3BUJIMHAMU;

D) OTHOCHTe/NIbHO HEJJaBHUE IBOJIIOLIMOHHbIE MPEJIKU 3TOr0 BU/JA ObIJIU MOKPBITHI YEIIYEH;

E) OcHOBHBIM clI0CO60M KOPMOJ0OBIBAaHUS 3TOTO BU/AA SIBJIsAETCSA 6MOGUIbTpaLIuS;

F) CkeneT nepejHell KOHEYHOCTH 0OPA30BaH IJIe4YOM, MpefJiedbeM U KUCThIO.
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Bapuanm 3:

A) IlpexcraBuTesIM 3TOTO BH/AAa BCTpeUyaloTcs B o3epe balikai;

B) Ilosc u cBo6o HbBIE 33/JHHE KOHEYHOCTH peyLIUPOBaHbI;

C) 3To Tem/I0KpOBHOE >KUBOTHOE;

D) [IumeBapuTeNbHBIN TPAKT 3aKaHUYUBAETCA KI0AKOU;

E) OTHocuTe/bHO HeJJaBHUE 3BOJIIOIMOHHBIE IPEJKHA 3TOT0 BU/A paHee X0 WJIH 110 Cylle U UMeJIn
JIETOYHOE JibIXaHHUE;

F) OcHOBHBIM CcII0CO60M KOPMOJ00bIBaHUSA 3TOTO BU/AA ABJsAETCA 6MOQUIbTpaLIUS;
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3aganue ID 17 - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

dyHKIMOHA/bHAA ocTaTOYHasA eMKOCTb (POE) sierkux - 06 beM BO3/yXa, KOTOPbIA OCTaeTcs
B JIETKHX MOC/Ie CIIOKOMHOr0 OOBIYHOrO BbIAOXa. JTOT NMOKa3aTeJsb HNpeJcTaB/sAeT CO6G0M
CyMMYy pe3epBHOro 06’beMa Bbl/J0Xa U OCTAaTOYHOr0 06'beMa. [Ipu 3TOM 06 bEMeE JIErKMX CUJIbI
yIOpyrocTy, CTpeMsliMecs pacllMpUTb TPYAHYI0 KJETKy, YPaBHOBELIMBAKWT CHJIbI,
CTpeMsilMecsa CKaThb Jierkoe. [I0CK0/IbKy 4Ye/IOBEK He MOXKeT BbIJOXHYTh BECb MMEWIUICA B
JIeTKMX 06'beM BO3/lyXa, U3MEPUTb OCTATOYHYI €MKOCTb U, COOTBeTCTBeHHO, POE 06b14HOM
cnyMpoMeTpueil HEBO3MOXKHO.

CymecTByeT HeCKOJbKO cnoco60B usmepeHuss ®POE. OauH M3 HUX Ha3bIBaeTCA METOAO0M
pa36aBsieHus resus. l'eaui, 06/1ajasa Masioi NJIOTHOCTHIO, JIETKO NPOHUKAET BO BCe YYaCTKHU
JIETKHUX, OBICTPO CMELIUBAsCh BO BCEM 00'beMe JIETKHX, P 3TOM OH He fJudpPyHaupyeT yepes
a/IbBEOJIIPHYI0 MeMOpaHy M He MepexoJuT B KpoBb. HcciegoBaHue nNpoOBOAUTCH C
KCII0/Ib30BaHMEM MOAUPUIMPOBAHHOI'O CIUPOMETPUYECKOr0 Npu6opa 3akpbiToro Tuna. Hoc
HUCOBITYEMOr0 3a)KMMaeTcs Npuienkod. [lo OKOHYaHUU CHOKOMHOrO BbIJOXa NalMEHT
IVIOTHO OXBaTbIBAeT ry6aMy MyH/JIITYK CIMPOMETPa, OTKPbIBaeTCs KJaNaH CIUPOMETPA U C
3TOr0 MOMEHTA NALMEHT AbIMUT B 3aMKHYTbIN KOHTYp. B Kamepe cnupomMeTpa CoOJepKUTCA
CMech KHCJIOPO/Ja C HeGO0JIbIIUM, 3apaHee U3BECTHbIM, KOJIMYECTBOM reus. BolagbixaeMbii
YIJIEKUC/IbI ra3 MNOrJomaeTcd HATPOBOW H3BECTbIO, B CHUCTEMY MOCTOSIHHO MNOAAETCA
KHCJIOPO/J, AJI MOAJepP>KaHUs UCXOJHOr0 06beMa ra3oBoil CMeCH Ha MOCTOSIHHOM YPOBHeE.
F'a3oaHa/M3aTOp NO3BOJISIET YCTAHOBUTh MOMEHT, KOT/Ja KOHLLEHTPaLus re/iisi yCTAaHOBUTCA
Ha HOBOM YpOBHe.

Ha MoMeHT HayaJia 3KCIepUMEeHTAa B cnupoMeTpe 6b110 4 j1 cmecH ¢ 12% cogeprKaHueM rejivsl.
[locsie ycTaHOBJ/IeHMSI paBHOBECHsI COJlep KaHue reJius CoOCTaBuio 8%.

@) |
NS .
V =4 nntpa
fennin 12% . |
WX reflMM 8%‘1 [e g e
/‘ \\‘ i ° : :° /// \\‘ ~° : ¢ i
( ® 0 000 ( o o o
\ °°° °o :o \ g ) b ’ g
:' rwwa) e v:» a \, / ai — 3 - 4 b -
% N / D 0
- 1

{ /
3 o\
o
o d o o\ o o
o o °\
9 - 4 - N

Jlo OTKpbITUA KNanaHa cnMpomeTpa MNocne yctaHoBAEHUA paBHOBECUA

-

AJIH KaxKaoro u3 cJie Ay onmmx YTBep)K,ZleHI/Iﬁ YKAXKHUTe, ABJIA€TCA OHO BEPHbIM HUJIN
HEBEPHbIM:

Bapuanm 1:
A) YesoBeKk He MOXET BbIJOXHYTb BeCb UMEIOUIUICA B JIETKUX 00'b€M BO3/yXa, TaK KaK 3TOMY
NpensTCTBYET 3J1aCTUYeCKasl TAra Jerkux;
B) ®yHKIMOHa/bHAsA OCTAaTOYHASA EMKOCTb y UCIIBITYyeMOT0 cocTaBJsieT 1,5 J;
C) ®dyHKUMOHAJNbHAsA OCTATOYHAsl EMKOCTb Y UCIIBITYyEMOTO COCTABJISAET 2 JI;
D) Ilpu 3aboJsieBaHHUSAX, COMPOBOXKAAMIUIUXCS OOIIMPHBIM  pyOlleBaHUEM HWHTEpPCTUIIUS
(coeAMHUTEIbHOTKAHHOW CTPOMBI) JIETKMX U YNJIOTHEHHWEM JIETOUHOW TKaHHW, JAHHbIA METO/]
vcciej0BaHus Oy/leT JaBaTh oueHb HeTO4YHYI0 oleHKy POE;
E) Ilpu BbIOJIHEHUH ONIMCAHHOTO MCC/e[J0BAaHMs 1103a MallMeHTa (J1eXa, CUAS UM CTOsI) He UMeeT
3HAYeHHUS U NPAKTUYECKU He BJIUsET Ha pe3yJIbTaT U3MEPEHUS;
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F) Eciu [IPpOBOAUTDL TO K€ CaMO€ HcCcCsieJOBaHHE, HO 6€e3 eMKOCTHU C HanOBOP’I HN3BECTbIO, TO Yy
HCIBITYyEeMOTO B X0[€ UCCJZI€JOBAHHUA 9YaCTOTA AbIXaTEJIbHBIX ,E[BI/DKeHI/II‘/’I 6y,qu BO3paCTaTh;

Bapuanm 2:

A) YesnoBek He MOXET BbIJOXHYTb BeCb UMEKIIUNCA B JIETKUX 00'b€EM BO3/yXa, TaK KaK 3TOMY
NpeNnATCTBYeT 3/1aCTUYeCKas TAra Jerkux;

B) ®yHKuMOHa/NBHAA OCTAaTOYHAA EMKOCTb Y UCIIBITYEMOTO COCTAaBAAET 2,5 JI;

C) O®yHKuMOHa/JIbHAsA 0CTATOYHAsA EMKOCTb Y UCHBITYEMOTO COCTaBAAET 2,7 J;

D) Ilpu Ha/nM4YUK MaCCMBHOM ONYXOJIH, TOJHOCTBIO NIepeKphIBalolel MPOCBeT A0J1eBOr0 OPOHXa,
JlaHHbIA MeTOoJ, M3MepeHUs: QyHKIHOHAJbHOW OCTaTOYHOW eMKOCTHU CKOpee BCero 6yJeT JaBaThb
HeBepHY10 onieHKY POE;

E) Ilpu BeIllOJIHEHUM ONMCAaHHOTO UCC/IEe0BaHUA N103a NaeHTa (J1eXa, CUZA UM CTOSA) He UMeeT
3HAYEHHUA Y IPAaKTUYECKH He BJIMSAET Ha pe3yJbTaT U3MEePeHHUS;

F) Ecin npoBoauTh TO e camoe UcCCleJ0BaHHWe, HO 6e3 eMKOCTU C HaTPOBOM M3BECTBIO, TO Y
UCIIBITYEMOTO B X0/le UCCJIe[J0BaHUS YAaCTOTA JiblXaTeJbHbIX IBUXKEHUH OY1eT IOCTENIEHHO YObIBATh
Y B KAKOU-TO MOMEHT JibIXaTeJIbHble JBWKEHUS IPEKPaATATCH;

Bapuaum 3:

A) YesnoBek He MOXeT BbIJJOXHYTb BeCb UMEKOIIUNCA B JIETKUX 00'beM BO3/yXa, TaK KaK 3TOMY
NPEeNnATCTBYET 3/1aCTUYeCKas TAra Jerkux;

B) ®yHkuuoHa/bHasA 0CTAaTOYHASA EMKOCTb Y UCIBITYEMOTO COCTABJAET 2 Ji;

C) O®yHKuMOHa/IbHAsA OCTAaTOYHASA eMKOCTb Y UCIBITYEMOTO COCTAaBAAET 2,5 JI;

D) I[lpu HaiIMYUK MAacCMBHOM OMYXOJIH, IOJIHOCTBIO NepeKpbIBaIOLel NPOCBET [0J1€BOT0 OPOHXa,
JlaHHbIA MeToJ, M3MepeHUss QYHKIUOHAJbHOW OCTaTOYHOW eMKOCTU CKOpee BCero 6yJeT JlaBaThb
HeBepHY onieHKy POE;

E) [Ilpu BbIOJIHEHUHY ONIMCAHHOTO UCCIEJ0BAaHUS 103a NaLUeHTa (J1eXa, CUJS WU CTOS1) He UMeeT
3Ha4YeHUs U NPAKTHUYECKHU He BJIMAET Ha pe3y/bTaT U3MEepPEeHHS;

F) Eciu npoBoauTh TO Ke camoe UcCC/leJ0BaHHUe, HO 6e3 eMKOCTU C HaTPOBOM M3BECTBIO, TO Y
HCIIBITYEMOTO B X0/l€ MCCJIe/IOBaHUs YacTOTa JblxaTeJbHbIX JBU>KEHUH Oy/leT BO3pacTaTh;
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3aganue ID 18 - 3 6as1a
O6was 05 8cex eapuaHmMos yacms 80nNpoca:
TupeouHble TOPMOHBI TPAHCHOPTHUPYIOTCA MO KPOBHU NPEUMYLIECTBEHHO B CBA3AHHOM C
6eqkamMu miaasmbl ¢opme (rIaBHbIM, HO He E€JAWHCTBEHHBIM, TPAHCIOPTHBLIM GeJIKOM
BBICTYNIaeT TUPOKCHHCBA3BIBAIOIUNI ITI06Y/JIMUH), U JIMIIb MaJ/IeHbKas A0JiS 3TUX F'OPMOHOB
LUPKYJIUPyeT B CBOOOJAHOM, HECBA3AaHHOM, BuJe. CeKpeTOpHasds aKTUBHOCTH IIUTOBUJAHOM
’Kesie3bl peryjaupyercd TUpeOoTponHbiM ropMoHoM (TTI) runodmsa, npu 3TOM
KOHTPOJIMPYEeMBIM IIapaMeTpPOM SBJIAIETCA He 00lLuee coAep:KaHue TUPEOUJHbIX TOPMOHOB B
KPOBH, a KOHIIEHTPaL¥si HMEHHO CBOGOJHOro, 6M0/J10rM4ecKy akTUBHOT0 ropmoHa (fT3, fT4;
f - free). IIpu noBbiuenuu fT3 u fT4 cexkpenusa TTI noaas/ieTca, 1 HA060poOT, cHMKeHMe T3
U fT4 crumysimpyet cekpenuio TTT runodpusom.
N3MepeHre KOHLEHTPALUM CBOOOJHOI0O THPOKCHHA - He caMas NPOCTas aHAJIMTHYecKasd
3aJad4a, Y, o CyTH, BCe UCIOJIb3yeMble HA CeroJHSAIHUMN JeHb METOAUKH OLEHUBAKT 3TOT
I0Ka3aTeJlb B TOM WJIM HMHON CTelneHUM KOCBeHHO. CyThb OJHOM M3 METOJAUK COCTOUT B
cieaywomeM. K uccieayemMo CbIBOPOTKe NanMeHTa /J00aBJIAKT CJeJ0Bble KOJIMYeCTBa
TPUHOATUPOHHUHA, COJeprKallero paguoakKTUBHbIA u3oTon oaa (*T3). 3a BpeMst MHKyGaL MM
KaKas-TO 4acTb Me4yeHOoro *T3 cBskeTcA CO CBOGOJHbIMU CAUTAMH TUPOKCHHCBA3BIBAIOILEr0
rJ100yJIMHA U APYTUX TPAHCHOPTHBIX 6€JIKOB B CHIBOPOTKE NMALUEHTA, OCTaJIbHOE OCTAHETCH B
pacTtBope B cBO60AHOMN ¢popme. OcTaBIIUMCA CBOGOAHBIM *T3 aACOpOMPYIOT C NIOMOLLLIO YIJIA,
NOKPBITOr0 JEeKCTPAaHOM, M Jajiee HU3MepAKT YpOBeHb pPaJAUOAKTUBHOCTH. Pe3yibraTt
HUCCIeJ0BAaHUS YKa3bIBAaWT B % (CKOBKO % OT MCXOJHOW PAaJUOAKTHBHOCTHU COCTaBJISAET
AKTUBHOCTb aACOPOMPOBAHHOrO Ha yrJje *T3), mosiydeHHbIN NOKa3aTesb 0603Ha4aloT T3RU
(T3 resin uptake). [IoOMHO>XHMB 006IyI0 KOHLLEHTPALUI0 TUPOKCHHA Ha noka3aTeyb T3RU (%),
N0JIY4alOT 3Ha4YeHUe KUHAEKCAa CBOO0JHOro TUPOKCcHHA» (free thyroxine index - FTI):

FTI = Tupokcun o6mui * T3RU.

*T13

T4
T4

[IpoaHa/M3upyiiTe npeaCTaBJ€eHHYID HHPOpMaALUI0 U sl KaXKJAOro M3 CJAeAYyILIUuX
YTBepPKAEHUN YKAKUTE, ABJIAETCA OHO BePHbIM WM HEBEPHbIM:

Bapuanm 1:

A) TloBbimieHne Tmokasatesnss T3RU saBjasgerca chnequdUYHBIM MapKepoM THIIOTHpPeo3a
(runopyHKUUSA IIUTOBUJHON 1Kesie3bl, AePUIUT THPEOUAHbIX TOPMOHOB), a CHWXXeHUE -
cnetuGUYHBIM MapKepOM rUIepTHPe03a;

B) Ilpu 6a3enoBoii 60s1e3Hu ypoBeHb TTI moBbllieH;
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C) Ipu 6asenoBoii 60s1e3HU okasaTesb T3RU nmoHWKeH;

D) Ilpy 3HAUYUTEJbHOM CHUXXEHHUU OEJIOKCUHTETUYECKOW QYHKLUUM TMe4yeHU (Hampumep,
BCJIE/ICTBUE LIUppo3a) nokalaTtesab T3RU OyzeT NOBbILIEH;

E) llpy npueme  mnpemapaToB, COJepXalluX  I3CTPOTeHbl  (MOBBIIAIOT  CEKpeLHIo
TUPOKCUHCBS3bIBAIOLIEro IJ100y/aMHa), nokasareb T3RU 6yeT NOBbIIIEH;

F) HopmMasbHoe 3HayeHUe UHJeKca cBoboaHoro TupokcuHa (FTI) npu BbicokoM 3HayeHuu T3RU
CBU/IeTEJIbCTBYET O TUIIOTHUPEO3E;

Bapuanm 2:

A) Onpenenenue nokasatesisi T3RU ocobeHHO LIeHHO B ciy4dasiX, KOrJa HE0O0X0JUMO OTJUYUTH
NepBUYHBIA TUNOTHpPeo3 (MopaxkeHWe CcaMOW UIMTOBUAHOW 1Kese3bl) OT LEeHTPaJbHOIO
(runoTrpeos, CBAI3aHHBIN C NOpa)KeHUeM runoTajamyca uiu runodusa);

B) Ilpwu 6a3enoBoii 60s1e3Hu ypoBeHb TTT noBbllieH;

C) Ilpu 6a3enoBoii 60sie3HM oKa3aTesb T3RU noBellIEeH;

D) Ilpy 3HaYUTENbHOM CHWXXeHUU OeJOKCUHTeTH4YeCKoW ¢GyHKUMM nedyeHH (Hampumep,
BCJIE/ICTBUE LIUppo3a) nokazaTesab T3RU OyJeT CHUXKEH;

E) llpuy npueme  mnpemapaToB, COJAepXalluX  I3CTPOTeHbl  (MOBBIIAIOT  CEKpeLHIo
THUPOKCUHCBSI3bIBAIOLIEr0 IJ100y/iMHa), noka3aTesb T3RU 6yaeT CHUXKEH;

F) HopMmanbHoe 3HaueHHe MHJeKca cBob6oaHoro TupokcuHa (FTI) npu Huskom 3HayeHuu T3RU
CBU/IETEIbCTBYET O TUIIEPTUPEO3E.

Bapuanm 3:

A) Onpenenenue nokasatessi T3RU ocob6eHHO LIEHHO B cjay4dasiX, KOrJa HE0OOXOJUMO OTJUYUTH
NEepBUYHBIA TUNOTHpPeo3 (MopaxkeHWe CcaMOW UIMTOBUAHOW ’Kesie3bl) OT LEeHTPaJbHOIO
(runoTHpeos, CBA3aHHBIN C NOpaXKeHUeM runoTajamyca uiu runodusa);

B) [lpu 6a3enoBoii 60s1e3Hu ypoBeHb TTT noBbllieH;

C) [IIpu 6a3enoBoii 60sie3HM oka3aTesib T3RU noBkllIEeH;

D) Ilpyu 3HaAUUTE/NbHOM CHUKEHUU OEJIOKCUHTETUYECKOW (QYHKUUM T[e4YyeHH (Hampumep,
BCJIe/ICTBUE LIMppo3a) noka3aTtesab T3RU 6y/ieT NOBbIIIEH;

E) Ilpy npueme  mnpemapaToB, COZepXalluX  I3CTPOTeHbl  (MOBBIMIAIOT  CEKpelHIo
THUPOKCUHCBSI3bIBAIOIIEr0 IJ100y/IMHA), noka3aTesb T3RU 6yaeT CHUXKEH;

F) HopwManbHoe 3HayeHUe UHJeKca cBoboaHoro TupokcuHa (FTI) npu BbicokoM 3HayeHuu T3RU
CBU/IETEJILCTBYET O TUIIOTHUPEO3E;
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3aganue ID 22 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Anramepsl - 3T0 MoJekyabl PHK, koTtopble Moryr cBA3bIBaTb HU3KOMOJIEKYJISIPHbIE
coeanHeHus. Takue mosiekyisl PHK MoryT ucnosib3oBaThcs AJ11 CO34aHHUS CEHCOPOB - TO €CTh
UHCTPYMEHTOB, KOTOPbI€ NMO03BOJIAIOT U3MEPATh KOHLEHTPALMIO ONpeJe/IeHHbIX BellecTB B
oopasue. HepaBHo rpynna y4yeHbIX pa3pa6oTajia CEHCOP Ha a/ilcHO3MH Ha OCHOBe alTaMepa
Spinach, kortopsii cBaA3biBaer 3,5-AMPTOP-4-TUAPOKCHUOEH3WINAECHUMUAA30/IUAUHOH
(DFHBI). IIpu cBsaA3biBaHMM ¢ antamepoMm MoJieKysia DFHBI nmpuoGpeTtaeT cnoCOGHOCTb K
dayopecuenuuu (PucyHok A). lyig co3JaHUsI CEHCOpa HA aJeHO3MH B CTpPyKType Spinach
Obl/Ia yJaJ/IeHa IINWJIbKA 2, KOTOpasA CTa0MIU3UPyeT CTPYKTYPY 3TOro antamepa. Bmecro sToun
IINWJIbKUA y4eHble A006aBWIM K Spinach apyroii antamep, KOTOpbIA MOXKET CBA3BIBATb
a/leHO3MH. B npucyTcTBUM aieHO3UHA 3TOT aniTaMmep pOopMHpYeT CTaGU/IbHYI0 CTPYKTYPY, TEM
caMbIM CcTa6uausupysda amnramep Spinach (PucyHoxk B). /lnda npucoegvHeHMs aJeHO3MH-
CBA3BIBAKOILEr0 MOAYJIS YyYeHble ONPO6GO0BA/JIA HECKOJbKO BapMAaHTOB JBOMHBIX CIIMpaJiei-
npeo6pasoBaresieid. PayopecueHIUA NOJyYEeHHBIX CEHCOPOB B IPUCYTCTBUU U OTCYTCTBUH
aJleHO3MHA II0Ka3aHa Ha pUCyHKe B (Bo Bcex ciyyasiXx HCHOJIb30Bajlacb OJAHWHAKOBas
KoHueHTpauusa PHK-cencopa u DFHBI). CuuTtaiiTe, 4yTO BCe Hab6J/0JaeMble pa3andus
ABJIATCA CTAaTUCTUYECKHM AocToBepHbIMM. Ha pucyHke I' mokasaHa HWHTEHCHUBHOCTD
dayopecueHuM ceHcopa C ONTHUMAJIbHBIM BapHMAaHTOM CHOHMpPAJIU-IIpeoOpa3oBaTesisi B
NPUCYTCTBMH Pa3/IMYHBIX BellecTB. Bce ucciegyeMblie BemecTBa 400aB/ISAJIMCh K CEHCOPY B
OJAUHAKOBOM KOHLEHTPALUH.
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OcHOBBIBasAICh Ha pe3yjbTaTaX 3KCIEPHUMEHTOB, VKAXKUTE MAJId KaXKAO0ro yTBEPKACHUI],
ABJIA€TCA OHO BEPHBIM UJIX HEBEPHBIM:

Bapuaunm 1:

A) OnTuManbHBIM 11 CEHCOpa BapUaHT CUpad-npeobpasoBaTelisi — COMpasb 1;

B) OnTuMasbHBIN /151 CEHCOpA BapUaHT CIUpa/iM-ipeobpa3oBaTeis — CIUpasib 3;

C) Tlosny4eHHBIH ceHCOP Ha aZleHO3UH MoXeT ¢puyopecuupoBaTh B oTcyTcTBUM DFHBI;

D) Ilony4eHHBIN ceHCOp C BbICOKOM 3¢p(eKTHBHOCTbIO y3HAeT BCe BapUAHTbl HYKJIEOTHU/OB, Y
KOTOPBIX a30TUCTOE OCHOBAHHUE — a/IEHUH;

E) INonydeHHbIH ceHcOp 3pPeKTUBHO pa3anuyaeT aJleHO3UH U I'YaHO3UH;

F) HHTeHcHBHOCTb ¢JyopecleHIIMd CEHCOPOB XOpOILIO KOppeJupyeT C JoJiel TyaHUHOB B
JIBOMHOW CIIMpasu-NIpeobpas3oBaTesie;

Bapuarnm 2:

A) OnTuManbHBIM AJ1 CEHCOpa BApUAHT CIMpaJIU-NIpeobpa3oBaTesis — Cnupasb 2;

B) OnTuMasibHBIF [J1S1 CEHCOPA BapUaHT CIMpak-npeobpa3oBaTelisi — COUpab 4;

C) B cTpykType NHOJy4YeHHOr0 CeHCOpa HapyllaeTCs MNPUHIMI aHTHUIApaJlJIeJIbHOCTH Lenen
HYKJIEMHOBBIX KHUCJIOT;

D) [losny4yeHHBIN ceHCOp 06J1afaeT abCONIOTHOM crieliuPpUIHOCTBIO B OTHOILIEHUU aleHO3UHA;

E) Tony4eHHbIH ceHCcOp 3¢ PekTuBHO pasauyaeT ['TP u ryaHo3uH;

F) WHTeHcHUBHOCTb ¢JiyopecueHIMM CEeHCOPOB XOpOLIO KOppeJUpyeT C JoJied aZleHUHOB B
JIBOMHOM CIIMpasiv-NpeobpasoBaTeie.

Bapuanm 3:

A) OnTuMasbHBIM AJ1 CEHCOpa BApUAHT CIMpaJU-peobpa3oBaTesis — Cnupaib 1;

B) OnTuMasibHBIF [J1S1 CEHCOPA BapUaHT CMpad-npeobpa3oBaTelis — COUpab 4;

C) Tlony4eHHBIN ceHCOpP Ha aZleHO3UH MoXeT ¢uyopecuupoBaTh B oTcyTcTBUM DFHBI;

D) Ilony4eHHBIN ceHCcOp 06/1aZjaeT abCOMOTHON cleUPUIHOCTHIO B OTHOLIEHUH a/leHO3UHa;

E) IonydeHHbiil ceHCOp 3P PEKTUBHO pa3inyaeT aJIeHO3UH U I'YaHO3UH;

F) HHTeHCUBHOCTBb ¢JIyOpecLieHIIMH CEHCOpPOB XOpOLIO KOppeJupyeT C JoJield aJleHHHOB B
JIBOMHOU CliMpasiu-peobpasoBaTeie.
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3aganue ID 23 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacms 80npoca:

'padpuk HUKe OoTpaKaeT CBA3b MeXKAYy pa3sMepoM reHoMa U 4acTOTOM MyTalMi y pa3sHbIX
opranu3MoB. YacroTra MyTrauMi B JAaHHOM CJy4ae HM3MepseTcd B 4YacTOTe MyTanud Ha
HYKJICOTHAHYIO NIO3UIMI0 HAa OAHY KOIMIO reHOMA 3a OJMH payH/, pelIMKauuu. PUMcKkuMu
nudpaMu oTMedeHbl pas3Hble TIpPyNNbl OPraHU3MOB: OaKTepuH, HU3LIME 3IYKApPHUOThI
(HacTosamme rpu6shl, Fungi), BbiclIMe 3yKapuoThl (KUBOTHbIe, Metazoa), BHUpPYyCbl C
asyuenodyeynou JJHK, Bupycel ¢ ogHouenoyeyHou JJHK, PHK-Bupycol. Hanmpumep, rpynna IV
COOTBETCTBYeT OaKTepHUsM.
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YacTtoTta mytauum

Pasmep reHoma

PaccmoTpuTe rpaguK U YKaXKuTe AJs KaXKAOro YTBEPXKAEHMs, ABIAETCA OHO BEPHbIM HJIHU
HeBepPHbIM:

Bapuanm 1:

A) YacroTa MyTauui onpejesisgeTcs UCKJIIYUTENbHO TOYHOCTBIO T0JIMMepasbl, pelIMIUpYIoLei
FeHOMHYIO0 HYKJIEMHOBYI0 KUCJIOTY OPraHU3Ma;

B) TI'pynna VI cooTBeTCTByeT BbICIIUM 3yYKapUOTaM;

C) TpynnalcoorBetcTtByeT PHK-BUpyCcaMm;

D) TIpynna Il cooTBeTcTByeT BUpycaM c ABynenodeyHout JHK;

E) TI'pynna Il cooTBeTCTByeT BbICIIMM 3yKapuOTaM;

F) TIpynnal cooTBeTcTByeT BupycaM c AByuenodyeyHoi JIHK;

Bapuanm 2:

A) Yacrota MyTauuid [Jigs JAaHHOTO OpraHu3Ma OrpaHHUYMUBAETCs CBEpPXY BEPOSTHOCTHIO
NOsIBJIEHHS MyTall{i, NOBBIIIAIIIUX IPUCIOCOOIEHHOCTD, @ TAKXKE BBICOKUMHU IHEPTeTUUECKUMU U
BpeMeHHbIMHU 3aTpaTaMU Ha o/ lepKaHWe TOYHOCTH pelJInKaLuu;

B) TI'pynmna VI cootrBetcTByeT PHK-BUpyCcawm;
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C) TI'pynnal coorBetcTByeT PHK-BUpyCcam;

D) TI'pynna Il cooTBeTCcTBYyeT BUpycaMm c ABylLenodeuHol JIHK;
E) T'pynnaV cooTBeTCTByeT HU3LIMM 3yKapUOTaM;

F) TIpynnal cooTBeTcTByeT BUpycaM c ABylenoyeuHou JJHK;

Bapuanm 3:

A) YacroTa MyTanui onpezessieTcs UCKJIIOUYUTENbHO TOUHOCTBIO NI0JIMMepPasbl, pelJIMIAPYIOILeN
FeHOMHYI0 HYKJIEMHOBYI0 KUCJIOTY OPTaHU3Ma;

B) TI'pynna VI coorBeTcTByeT PHK-BUpyCaMm;

C) Tpynna Ill cooTBeTCcTBYeT BUpycaM c AByuenodeuHol JHK;

D) TI'pynna Il cooTBeTcTByeT BUpycaM c ABynenoyeyHoit JJHK;

E) TIpynnaV cooTBeTCTBYeT HU3IIKMM 3yKapuOTaM;

F) TI'pynna Il cooTBeTCTBYeT BBICIIMM 3yKapUOTaM;
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3aganue ID 24 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

CpG-AMHYK/IEOTHUABI — IPpeUMyLleCTBeHHble MUILIEeHM MeTHJIMPOBAaHHU S IUTO3MHOB B reHOMax
ayKapuorT. [Ipu Takoit MOAUPUKALUM UTO3UH NPEeBPALLAETCA B 5-METU/ILUTO3UH (PUCYHOK
A) - MeTKy TpPaHCKpPMIIIMOHHO HEaKTHUBHBIX reHOB. CpG-AUHYK/€OTHJbl BCTPE4YalwTCAd B
reHoMe pexke, YeM MO>KHO GbLJIO Obl 0)KUAATh, YYUThIBAsA, YTO B reHOMe 4YeJI0BeKa Ha /0J110
ryaHMHa ¥ MTO3MHA NPUXO0AUTCA npuMepHO no 20%. Tak, o61masa 4acToTa BCTpe4YaeMOCTH
CpG cpeam Bcex AMHYK/I€OTH/L0B B reHOMe YeJsI0BeKa cocTaBJseT npuMmepHo 0,01 (B 701X OT
eAUHMIbI), OJHAKO OHM pacmnpejesieHbl 10 TeHOMY KpaliHe HepaBHOMepHo. Ha pucyHke b
NMOKa3aHa rMCTOrpaMMa 4acToThbl BcTpedyaeMocTH CpG-AMHYK/I€OTHAOB B IPOMOTOpPax reHOB
YyeJI0OBeKa.
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Aona CpG-guHYKNeoTUa08B B NpomMmoTope,
HOPMMpPOBaAHHAA Ha oXXuaaemyto gonto CpG

AJIH KaiXKAo0ro yrBepxKA€eHUusA YKAXKHUTE, ABJAAECTCA OHO BEPHBIM UJIN HEBEPHDbIM:

Bapuanm 1:

A) Ha6uawpaemas yactoTta BcTpedaeMocTH CpG-AHMHYKJIEOTH/I0B B TEHOME MeHbllle OXXHJaeMou
IIPUMEPHO B YeThIpe pasa;

B) Hab6utopaemast yactota BcTrpeyaeMocTH CpG-AUMHYK/IE€0TH/I0B B TeHOMe MeHblle 0XKH/AaeMOoU
IpUMEPHO B /|Ba pasa;

C) Huskas yactoTta BcTpeyaeMocTu CpG-AUHYKJIEOTU/0B B TeHOME OObSICHSIETCS CKJIOHHOCTbHIO
MeTUJIMPOBAaHHBbIX LMUTO3MHOB K 3aMeHaMm Tuma C — G B pe3sysbTaTe CJy4aulHOro
Jle3aMUHHUPOBAHUA, MPUBOJAILETO K 3aMeHe aMUHOTPYIINbl a30TUCTOI0 OCHOBAHUA Ha KETOTPYIY;
D) Huskag yactora BcTpedyaeMocTH CpG-AUMHYK/JIEOTHI0OB B TeHOMe 00'bCHAETCH CKJIOHHOCTBIO
MeTUJIMPOBAaHHbIX LMUTO3MHOB K 3aMeHaMm Tuna C — A B pe3syjbTaTe CJy4alHOro
Jle3aMUHHUPOBAHUA, MIPUBOJAILETO K 3aMeHe aMUHOTPYIINbl a30TUCTOI0 OCHOBAaHUSA Ha KETOTPYIILY;
E) AHanu3 v4yactoTel BcTpeyaemMoctd CpG B 1NpoMoTOpax MO3BOJIIET MPEANOJIOXKUTH
CylleCTBOBaHME JIBYX THUIIOB IPOMOTOPOB - C BBICOKMM M HHU3KUM coJepxkaHueM CpG-
JUHYKJIEO0TU/IOB;

F) IlpoMoTOpbI reHOB JOMAIIHETO X03MCTBA OTHOCASITCA K THUIY IPOMOTOPOB C BBICOKOU j0/1eH
CpG-AMHYK/I€0TU/OB;

Bapuanm 2:
A) Ha6uawpaeMast yactota BcTpedaeMocTu CpG-JUMHYKJIEOTU0B B TeHOME MeHbIlle 0XXKUJaeMOou

NpUMEPHO B /iBa pa3a;
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B) Hab6utopaemast yactota BcTpeyaeMocTH CpG-AUHYK/IE€0TH/I0B B TeHOMe MeHblIe 0XKH/AaeMOoU
NpPUMEPHO B NATh pas;

C) Huskas yactoTa BcTpeyaeMocTH CpG-AMHYKJIEOTH/IOB B reHOMe OO'bSICHSIETCS CKJIOHHOCTBIO
METUJIMPOBAaHHBbIX LUTO3MHOB K 3aMeHaM Tuna C — T B pesysbTaTe cay4yalHOro
Jle3aMHUHHPOBaHUS, IPUBOJSALIETO K 3aMEHE aMUHOTPY bl a30THCTOI'0 OCHOBAHHWS HA KETOTPYIIY;
D) Huskasa yactoTa BcTpedyaeMocTH CpG-AUHYKIEOTHJ0B B reHOMe OO'bSICHSIETCS CKJIOHHOCTBIO
METUJIMPOBAaHHbIX LMUTO3UMHOB K 3aMeHaM Tuna C — A B pe3yJbTaTe CJAy4yallHOro
Jle3aMHUHHUPOBaHUS, IPUBOJSLIETO K 3aMeHE aMUHOTPY bl a30THUCTOI'0 OCHOBAHHWS HA KETOTPYIY;
E) UYacrora BcTpedaemoctd CpG B MpoMOTOpax COOTBETCTBYET YHHMO/AAJbHOMY HOPMaJIbHOMY
pacnpeziesleHUIo;

F) IIpoMoTOpbI reHOB JOMAIIHETO X031 CTBA OTHOCATCS K TUIy IPOMOTOPOB C HU3KOH Jlosiel CpG-
JUHYKJIEOTU/OB;

Bapuanm 3:

A) Ha6uawpaemas yactoTta BcTpedaeMocTH CpG-AHMHYKJIEOTH/I0B B TEHOME MeHbllle OXXUJaeMou
IPUMEPHO B YeThbIpe pasa;

B) Hab6niopaemas yactota BcTpeyaeMocTy CpG-AMHYK/IEOTHUIOB B FTeHOME MEHbIIE OXKUJaeMou
NpPUMEPHO B AATh pas;

C) Huskasa yactoTra BcTpeyaeMocTy CpG-AMHYKJIEOTU/IOB B reHOMe OObSICHETCS CKJIOHHOCTBIO
MEeTUJIUPOBAaHHbIX LUTO3MHOB K 3amMeHaMm Tuna (C — T B pesynbTaTe ciay4yalHOro
Zle3aMMHHPOBAaHUS, IPUBOJALIEr0 K 3aMeHe aMUHOTIPYNIIbl a30TUCTOI0 OCHOBAHMA HA KETOTPYIILY;
D) Huskasa yactoTa BcTpedaeMocTu CpG-AUHYKJIEOTUJ0B B FeHOME 0O0bSCHSETCH CKJIOHHOCTBIO
METUJIMPOBAaHHbIX LMUTO3WHOB K 3aMeHaM tTuna C — G B pe3yjbTaTe CJAy4aWHOro
Jle3aMHMHHPOBAaHUS, IPUBOJALIET0 K 3aMeHe aMUHOTIPYNIIbl a30THCTOr0 OCHOBAHMA HA KETOTPYIIILY;
E) Ananu3 d4actoTbl BcTpeyaemMocTu CpG B mnpomMoTopax IMO3BOJIAET NpPeANOJIOKUTh
CylleCTBOBAaHME JBYX THUIOB IPOMOTOPOB - C BBICOKMM M HHU3KUM cofepxkaHueM CpG-
JIUHYKJIEOTU/IOB;

F) IlpoMoTopbl reHOB jOMallIHETO X0351CTBA OTHOCATCS K TUILy IPOMOTOPOB C HU3K0M Jlosiel CpG-
JUHYKJIEOTU/OB;
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3aganue ID 28 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Y cusoro roay6sa (Columba livia) onucaHa cepusi MHOXKeCTBEHHbIX aJljiesied, BJAUAIIMX Ha
UHTEHCUBHOCTb OKpPAaCKH mnepbeB. JJOMUHAHTHBIN a/uiegb D JaeT OKpacKy HOpMaJibHOM
UHTEHCUBHOCTH, Yy T0JIy0ei JUKOro THUIIA 3TO CU3bIN OKpac. Ayiesib d ocBeT/iAeT CU3bIX LBET
/10 TOJIy60ro, a a/iesib dP 40 nenejabHOro. Ajie/ii JOMUHHMPYIOT B cleAyomeM nopsjake D >
d > dr. Astenin d u dP BO3HUMK/IM B pe3y/ibTaTe 3aMeHbl OJHOr0 HYKJI€OTHAA B FeHe, YTO
IpUBeJI0 K 3aMeHe OJHOM aMHMHOKHUCJIOThbL. 'eH HaxoauTca B Z xpomocome. Kakue
yTBep>KAEeHUsA BEPHO ONMCHIBANT 3AaKOHOMEPHOCTH HAC/IeJOBAHUA OCBET/IEHHOW OKPACKH Y
rojyoeu. /i1 KakJ0ro U3 cjieAylliuX YTBEPKAeHUHN YKa)KUTe, ABJIAeTCA OHO BEePHBIM WU
HeBepHBbIM:

Bapuanm 1:

A) Y nopaBssitoniero 60/bIIMHCTBA rOy6er B NONYJISALUY He 60J1blile JBYX aJjjesieu reHa D;

B) B pasHbIx nonyisinusx rojay6eid MoryT NpucyTCTBOBAaTh OJMH, Ba UJIM BCe TPH aJljiesis reHa D;
C) Honunentuzbl, Kogupyemsle anneasimMu D v d, UMeOT 0JUHAaKOBYIO NIEPBUYHYIO CTPYKTYpPY, HO
pa3Hy10 BTOPUYHYIO;

D) Cusble caMKH € HOpMaJibHbIM HAO0OPOM XPOMOCOM He MOTYT ObITh FeTEPO3UTr0TaMU;

E) Ot ckpewuBaHusl CU30T0 caMlja C NeneJabHOW CAMKOM MOHO IOJIYyYUTh MeNelbHbIX IOTOMKOB;
F) Asnnenu reHa D BO3HUK/IM B pe3y/bTaTe HapylLleHUs MpoLiecca pPacX0XJAeHUsi XpOMOCOM B
Mmerose II;

Bapuaum 2:

A) B pasHbIX nonyasanyax rojay6ei MoryT nprucyTCTBOBATb O/JMH, JiBa UJIM BCe TPU ajliesisi reHa D;
B) losaunenTtupsl, Kogupyemble aaneasMu d u dP, UMeIOT 0/JMHAKOBYO IEPBUYHYIO CTPYKTYPY, HO
pa3Hy10 BTOPUYHYIO;

C) Cusble caMKM C HOpMaJIbHbIM HA60POM XPOMOCOM He MOT'YT OBbITh [€TEPO3UTOTAMU;

D) Tosybble caMKU C HOpMaJIbHbIM HA60OPOM XpOMOCOM He MOTYT OBbITh F€TEPO3UT0OTaMU;

E) Ot ckpemuBaHusi rosy6oro caMmua C MeneJbHOW CaMKOH MOXHO MOJIyYUTb IeNebHbIX
IIOTOMKOB;

F) Asnenu reHa D BO3HUKJ/IM B pe3y/ibTaTe HapylleHUsl pacxoXK/JeHns O1MBaleHTOB Melo3e [;

Bapuaxnm 3:

A) VY nopasssroliero 60JbIIMHCTBA FoJiyoel B NONYJ/ISALMU He OO0JIbIIE ABYX aJljesiel reHa D;

B) B pasnbix nonyssguusax roaybei MoryT NpUuCyTCTBOBATh OJIUH, /IBa UJIY BCE TPU ajliens reHa D;
C) HonunenTtujbl, KoAUpyeMmble aaneasiMu D v d, MMeOT 0/JUHAaKOBYI0 NEPBUYHYIO CTPYKTYPY, HO
pa3Hy0 BTOPUYHYIO;

D) Tosy6ble caMKU C HOpMaJibHbIM HAGOPOM XPOMOCOM He MOTYT ObITh T'€TepPO3UTr0TaAMMU;

E) OT ckpeudBaHusi rojiyboro camia C IMeneJbHOW CaMKOM MOXHO MOJIYYUTb IenesbHbIX
IIOTOMKOB;

F) Annenu reHa D BO3HUKJIU B pe3y/ibTaTe HapylLIeHHUs PACX0XAeHHUs OMBaJIeHTOB Melo3e [;
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3aganue ID 29 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Cu3sbii ros1yob (Columba livia) AUKOro TUNA UMeEeT CepPo-roiyo0M OKpac, KOTOPbI reHeTUKU
Ha3bIBAIOT CUHMM. Y To/1y6eil HepeAKO BCTPe4YaloTCsl OKpPachl KPAaCHO-KOPUYHEBBIX OTTEHKOB,
UX NPUHSATO Ha3bIBaTh KpacHbIMU. KpacHble OKpachl O0YC/IOBJIEHbI HAaJIUYHUEM NHUIMEHTA
deomenanuHa. Xopowmo uU3y4YeHO Hac/JleAOBaHMe [JByX THMIOB KpaCHOro OKpaca.
JJOMMHAHTHBIN KpacCHbIN CBfi3aH C JAE€WCTBUEM J[JOMHMHAHTHOro asuiejnsa reHa T. TeH
pacnoJiokeH B Z xpomocoMme. ['osry6H ¢ TAKMM OKpacOM UMEKT KPAaCHO-KOPUYHEBYIO I'0JIOBY,
e, rpyab 4 y30p Ha KpbulbfAX. CMHA, OCHOBHOM LBeT KpPbLIbE€B U XBOCT CHU3bIe.
PeneccuBHbIN KpacHBIN OKpac onpejessieTcs penecCuBHBIM ajlyieJieM ayTOCOMHOrO reHa s.
Takue NTUILI pABHOMEPHO OKpalleHbl B KPAaCHO-KOPUYHEBbIN LBeT. PeliecCUBHBIN aliesb
reHa S 3NUCTaTU4YeH N0 OoTHomeHHI K reHy T. FeHeTuKM npoBe/iM penUNPOKHbIE
CKpelIMBaHUs YHUCTONMOPOJAHBIX JOMHUHAHTHBIX KPAaCHbIX TroJy6ed C penecCUMBHBIMHA
KpacHbIMU M mnosydywiu nepBoe F1 u BTropoe F2 mnokoseHue ruopuaoB. B cepum
3kcnepuMeHTOB N21 caMKM ObLJIM AOMMHAHTHBIMHM KPAacCHBIMM, a CaMIbl peleCcCUBHBIMHA
KpacHbIMU. B cepun skcnepuMeHTOB N°2 y4yacTBOBaJ/IM peLileCCUBHbIe KpacHble CaMKU H
JOMUHAHTHbIe KpacHble caMmubl. Kakue pe3ysbTaThl NOJAYyYWIM HccaegoBartenn? /[las
Ka)KA0ro U3 CJeAYIUNX YTBEPKAEHUH YKAKUTE, IBJIAETCA OHO BEPHbIM WJIU HEBEPHBIM:

Bapuanm 1:

A) IlTunpl, reTepo3UroTHLIE 110 TEHY S U UMEIOLIYE B CBOEM FreHOTUIIe JIOMUHAHTHBIN aJljiesib reHa
T, 6yayT MMeTb OKpac, XapaKTepHbIX JJis1 JOMUHAHTHOTO KPacHOTO;

B) B cepun skcnepumentoB N°2 B F1 enuHoo6pa3usi rubpuUOB NEPBOTO MNOKOJIEHUS He
HabJsto1aeTcs, TMOpUHbIe CaMIbl U CAMKH UMEIOT Pa3HbIU peHOTHUIT;

C) B cepuu skcniepumenToB Ne1 B F1 rubpujHbie caMku uMeloT ¢peHoTun Ss ZIW¢

D) B cepuu skcnepumMeHTOB N22 B F2 nosiBATCSA CHHHE CAMKU;

E) BcepuuskcnepumeHTOB N22 B F2 M0OKHO 0°KUAaTh MOSIBJIEHUSI JIOMUHAHTHBIX KPACHbIX CaMI|0B
Y peleCcCMBHBIX KPAaCHbIX CaMI[0B B COOTHOLIEHUH 3:1;

F) B cepuu skcnepumMmeHTOB N21 B F2 cooTHOIlIeHHe KpaCcHbIX JOMHUHAHTHbBIX, CHHUX U KpaCHbIX
pelecCUBHBIX IOTOMKOB CPe/iU CaMLIOB U CpeJik CaMOK OyJieT 0JMHAKOBbIM;

Bapuanm 2:

A) Iltuybl, UMewIlHMe B CBOeM TIeHOTUIE JAOMHWHAHTHBIM asulesb reHa T U peleccHBHbIE
rOMO3UTOTHI 10 TEHY S, OYAYT UMETb OKpac, XapaKTepPHbIH [/ peLleCCUBHOT0 KPacHOTO;

B) B cepuuskcnepumenToB N21 B F1 HabstofaeTcst eiMHOOOpa3ue rubpu/I0B epBOT0 MOKOJIEHHS,
rubpu/IHbIe CaMIlbl U CAMKH UMEIOT OJJMHAKOBbIN PEeHOTHII;

C) B cepuu akcnepumenToB Ne2 B F1 rubpuiHble CAaMKH UMEIOT reHOTHN Ss ZTWE,

D) B cepuu skcnepumeHTOB N21 B F2 nosBATCSA CHHUE CaMIibl;

E) Bcepuu skcnepumeHTOB N22 B F2 MOXXHO 0°KH/1aTh MOSIBJIEHUS JTOMUHAHTHBIX KPACHBIX CAaMIIOB
Y pelleCCMBHbBIX KPaCHbIX CAMII0B B COOTHOIIEHUH 3:1;

F) B cepuu skcnepumeHToB Ne1 B F2 cooTHolIeHHe KpacHbIX JOMHUHAHTHbIX, CHHUX U KPaCHbIX
pelecCCUBHBIX IOTOMKOB CPe/IU CaMLIOB U CpeJiU CaMOK Oy/leT 0JJMHAKOBbIM;

Bapuaxnm 3:

A) IlTunpl, UMewLKe B CBOEM TE€HOTHIE JOMHHAHTHBIA ajiesib reHa T W peleccCUBHbIE
rOMO3UTOThI 10 TeHY S, OYAyT UMETb OKPAC, XapaKTePHbIH /151 peLleCCUBHOT'0 KPaCcHOTr0;

B) B cepuu skcnepumenToB Ne1 B F1 Habsto/jaeTcst eJuHO0Opa3re rubpr/10B EPBOro NOKOJIEHMUS,
rubpu/iHble caMibl U CAMKH UMEIOT OJJMHAKOBbIN PEHOTHUII;

C) B cepuu skcniepumenTOoB N21 B F1 rubpuHbie caMku UMeloT ¢eHoTUn Ss ZIWE;

D) B cepuu skcnepumeHTOB N°2 B F2 nosiBATCA CMHUE CaMKW;

E) Bcepuu akcnepumeHTOB N22 B F2 MOXXHO 0’KH/AATh MOSIBJIEHUS JJOMMHAHTHBIX KPACHBIX CAMIIOB
Y peleCCMBHBIX KPAaCHbIX CaMI0B B COOTHOLIEeHUH 3:1;
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F) B cepuu skcnepuMeHTOB N21 B F2 cooTHolIeHHEe KPACHBIX JJIOMUHAHTHBIX, CHHUX U KPaCHbIX
pelecCCUBHBIX IOTOMKOB CPe/IU CaMLIOB U CpeJIU CaMOK OyJieT 0OJMHAKOBbIM;
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3aganue ID 30 - 3 6as1a

O6was 0415 8cex apuaHmMos yacmsv 80nNpoca:

IOHHaThI U3y4ya M Hac/JeA0BaHHE MPU3HAKA «BOPOTHUK» B MONMYJISLMH CeJIbCKUX rosyoeit. Y
ITUL C BOPOTHUKOM 4YacTh [lepbeB Ha Liee 3arHyThbl BBepX. /laHHaA nonyasanusa yA00Ha A1
U3y4YeHHUsd, T.K. CeJI0 HAXOJUTCA HAa 3HAYUTE/JbHOM PaCCTOAHMM OT NPOYMX HaCeJeHHbIX
NYHKTOB M MUTPALMH NITUL, NPAKTUYECKH UCKI0YeHbl. CYUTANTE, YTO AJIS1 Heé BbINOJTHAKTCS
HeoO0XxoJuMble YyCJOBUA JJis NOJAJAepKaHMs paBHOBecusa Xapau-BanHOGepra. B mepsom
HUCCIeJOBAaHUM MNoNyasaAnusa cocrossa u3 200 nTum, cpegu KOTOpbIX 8 ocoGeil umesn
BOPOTHHUK. Bce rojsiy6um ¢ BOpOTHUKOM ObL/IM OTJIOBJIEHBI U NepeBe3eHbl B MUTOMHUK JJIf
U3yYeHUs XapaKTepa HacjeJ0BaHMS JAAHHOrO0 NpPHU3HAKa TUOPHAO0JIOTUYECKHUM MeTOAOM.
IlyTeM cepum CKpelmyuBaHUM B IUTOMHHKeE Ob1JI0 YCTAHOBJIEHO, YTO IPU3HAK HacJleAyeTcs KaK
AyTOCOMHBIA peleCCUMBHbIN, YTO COIJIaCyeTcs C AAHHBbIMHU JIMTEPAaTypPHbIX UCTOYHHMKOB. U3
NMTOMHHMKA rojy6ei B M3y4YaeMyl0 NONyJ/IAALMI0 He BO3Bpallaau. Yepe3s ABa roja IHHATHI
06paTW/iM BHMMaHHe HAa TO, YTO B CeJIbCKOM MNOMYyJALUHM MNO-IpeXHeMy BCTPevyalnTCs
eJVUHUYHbIe 0COOM C BOPOTHMKOM M PpeldJ¥ NPOBECTHU BTOPOe HCCAeAO0BaHUE 3TOH
nonyadauuv. Kakue BbIBOJAbI MOIJIM CAeJlaTh IOHHAThI? /JlAAd KaKAOro M3 CjlAeAyLIuX
yTBEpK/JEeHUl YKa)KUTe, ABJISIETCA OHO BEPHBIM MJIM HEBEPHBIM:

Bapuanm 1:

A) B s060# nonysnsAuuy rojyoeid ocobu ¢ BOPOTHUKOM OyAyT B MEHBLIMHCTBE, T.K. IPU3HAK
pelLecCHBHbBIN;

B) B nepBoM ucciejoBaHUM pacyeTHas 4aCTOTa BCTPeYaeMOCTU reTepOo3UroT cocTaBJiseT 32%);
C) Tak Kak Bce rojiybu ¢ BTOPHUKOM OBLIW OTJIOBJIEHbI BO BpeMsl NEPBOr0 MCCAe0BAaHUSA, TO
BOPOTHUYKOBBIE TOJIyOH, OOHapy>KEHHble 4Yepe3 JABa roja, — 3TO pe3yJbTaT HOBOW MYTaLlUU.
Hukakux Apyrux NpyuyrH /11 UX NOSIBJIEHUS B NONYJIALLMU ObITh HE MOXKET;

D) Tak kak 0coOM C BOPOTHHKOM OBbLIM BHOBb OOHapy»XeHbl 4epe3 JiBa rojia, TO MOXHO C
YBEPEHHOCTbIO CKa3aTh, YTO IOHHATHI paHee OTJI0BUJIU He BCEX BODOTHUYKOBBIX [0JIyOeM, 4acTb U3
HUX OCTAJIUCh B MONYJISLUU U IPUHECIU TOTOMCTBO. HUKaKUX APYrUX NIPUYKH NOSIBJIEHUS 0CObei
C BOPOTHHUKOM 4epes /iBa roZia 6bITh HE MOXKET;

E) B mnepBoM wuccnefjoBaHMM pacyeTHas 4YacTOTa BCTPEYAEMOCTH pPeLeCCUBHOIO aJljiedid,
omnpe/ieisil0IIEero pa3BUuTHE BOPOTHHUKA y roJiyoei, coctapiseT 20%;

F) Bo BTOpOM ucc/iefjoBaHUU MOXKHO OXKUJATh YaCTOTY BCTPEYaeMOCTH royiy6eil ¢ BOPOTHHUKOM,
6/113Ky10 K 3%);

Bapuanm 2:

A) B nw060#1 momyasuyu rosaybei 6ynyT npeob6sajaTb 0co6d 6e3 BOPOTHMKA, T.K. MPU3HAK
JOMHWHAHTHbBIH;

B) B nepBoM wucciefoBaHHMM pacyeTHasi 4acTOTa BCTPEYAEMOCTH JOMHUHAHTHBIX TOMO3WIOT
coctaBJisieT 64%;

C) Tak kak Bce rojyou ¢ BTOPHUKOM ObLIA OTJIOBJIEHbI BO BpeMsl MEPBOr0 UCCAEJ0BaHUS, TO
BOPOTHUYKOBBIE T'0Jy6U, OOHApy>KeHHble 4epe3 JiBa rofia, — 3TO pe3yJbTaT HOBOM MyTallUU.
Hukakux Jpyrux NpUYMH JIJisl UX TOSIBJIEHUS B OMYJISILIUN ObITh HE MOXKET;

D) Tak kak 0cob6HM C BOPOTHUKOM OBbLIM BHOBb OOHapy»KeHbl 4epe3 JiBa roja, TO MOXHO C
YBEPEHHOCTbIO CKa3aTh, YTO IOHHATHI paHee OTJIOBUJIM He BCeX BOPOTHUYKOBBIX r0J1y6el, 4acTh U3
HUX OCTAJIUCh B MOMYJISIMU U TPUHECTU TOTOMCTBO. HUKaKUX pyruX NPUYHUH MOSBJIEHUS 0CO6e
C BOPOTHHUKOM 4epes /iBa I'o/ia ObITh He MOXET;

E) B mnepBoM wccie[j0BaHUM pacyeTHasi 4YacTOTa BCTPEYaeMOCTHM JOMHUHAHTHOrO aJliesid,
omnpeeisilollero OTCyTCTBUE BOPOTHHUKA y royy6ei, coctassieT 80%;

F) Bo BTOpoM ucc/eJoBaHMU MOXKHO OXKUJAATb YaCTOTY BCTPEYaeMOCTH roJiybeil 6e3 BOPOTHHUKA,
6JIM3KYI0 K 97%;
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Bapuanm 3:

A) B s060#1 monysisinuu roayoeid ocobu ¢ BOPOTHUKOM OYAYyT B MEHbIUIMHCTBE, T.K. IPHU3HAK
peLecCUBHBIN;

B) B nepBoM ucciefoBaHWM pacyeTHas 4aCTOTa BCTPeYaeMOCTU reTepo3UroT cocTaBisgeT 32%;
C) Tak Kak Bce rojiyou ¢ BTOPHUKOM OBbLIM OTJIOBJIEHBI BO BpeMsl IIEPBOT0 MCC/AeJ0BaHUSA, TO
BOPOTHUYKOBBIE TOJIyOH, OOHapy>KeHHble 4yepe3 JABa roZa, — 3TO pe3yJbTaT HOBOM MYTaLlUU.
Hukakux apyrux npu4uH s UX NOSIBJIEHUS B IONYJALUU ObITh HE MOXKET;

D) Tak kak 0co6M C BOPOTHHUKOM OBbLIM BHOBb OOHapy»KeHbl 4epe3 JiBa roja, TO MOXHO C
YBEPEHHOCTBIO CKa3aTh, YTO IOHHATHI paHee OTJI0BUJIU He BCEX BODOTHUYKOBBIX F0JIyOei, 4acTb U3
HUX OCTAJIUCh B MOMYJIALMU U IPUHECIU IOTOMCTBO. HUKaKuX Ipyrux NpU4MH N0SBJIEHUS 0C06el
C BOPOTHUKOM 4epes3 /iBa rojia ObITh He MOXKET;

E) B mnepBoM wuccnefoBaHMM pacyeTHas 4YacTOTa BCTPeEYaeMOCTH peLecCUBHOrO aJuiesis,
omnpeeisollero pa3BuTHe BOPOTHUKA y roiyoei, coctasisieT 20%;

F) Bo BTOpoM Hcciiejo0BaHUU MOXXHO OKM/JIaTh YaCTOTY BCTPEYaeMOCTH royybeil 6e3 BODOTHHUKA,
6/1M3KYy10 K 97%);
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3aganue ID 34 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke u3oo6pakeHa KpUBas pocTa 6akTepui luramMMma X B XKHMAKOM cpeje, coaepKalen
riawko3y, nemwawiaody, KzHPOs, MgS0s4, FeSO4, NaCl, CaCOs u HekoTOpble Apyrue
MHUKpPO3JIeMEeHThbI B BU/ie C0Jiell CEpHOM KUCJIOTHI.

4

OnTu4yeckasa NNOTHOCTb

Bpema

UsyunTte rpapukK U AJIA KaXKAOT0 U3 CJAEJYIOIIUX YTBEPKAEHUH 0 mTamMMe X YKaXKHUTE,
SIBJISIETCSI OHO BEPHBIM UJI HEBEPHBIM:

Bapuanm 1:

A) H3yyaeMas 6akTepus AABJISETCA reTepoTpodPom;

B) IllTamMm X cofiep>XUT HUTPOTreHa3HbIK KOMILJIEKC;

C) ®dopma KpUBOU pocTa 0O6bACHSAETCS KAaTAaGOJUTHOW penpecchel, 06yCA0BJIEHHOW HaJUYHMEM
JIBYX ICTOUYHHUKOB yTJIepO/a: JIErKOYCBOSIEMOTO, — IJIIOKO3bI, — U TPYAHOYCBOSIEMOTO — 11€JIJIF0JI03bI;
D) IlItamMm X 1o AJaHHBIM 9KCIEPUMEHTA MOKHO OTHECTH K IPOTEOJMTUYECKUM OpraHu3Mawm;

E) IllpeacraBieHHbIM rpadUuK XapaKTepU3yeT pOCT GaKTEPHH, OCYILLeCTBIIAIOILEN XEMOCUHTES;

F) «/BycTyneH4yaTocTb» rpaduKka SBJASETCA CJAeJCTBUEM aJanTallid OaKTepUU K HOBOMY
aKLlenTopy 3JIEKTPOHOB B MPoIiecce KJIeTOYHOI0 JIbIXaHUSs;

Bapuanm 2:

A) H3ydaeMasi 6akTepus AABJISETCSA aBTOTPODOM;

B) Iltamm X crioco6eH k ¢puKcauu a3oTa BO3yXa;

C) IItamMm X OTHOCUTCH K L[€JLJII0JI030JIMTUYECKUM OpTaHU3MaM;

D) VYMeHblieHHe ONTHYECKOW MJIOTHOCTU B KOHLe rpadprKa BEPOSATHO 0O'bSICHSIETCS OTMUPAaHUEM
KJIETOK 6aKTepUH B pe3yJibTaTe UX OTPaBJIEHUSI MPOJAYKTaMU COOCTBEHHOTO0 MeTab0JIM3Ma;

E) IllpeacraBieHHbIM rpadUK XapaKTepU3yeT pOCT GAKTEPHH, OCYILeCTBIISAIOIIEN XEMOCUHTES;

F) «/lByctyneHyaTtocTb» rpaduka sBASETCHS CJAeACTBUEM aJlalTaldd OaKTepUU K HOBOMY
aKLlenTopy 3JIEKTPOHOB B NpoIiecce KJIeTOYHOI0 JIbIXaHUSs;

Bapuanm 3:

A) Hsyuyaemas 6akTepus sABASETCS reTePOTPoPoM;

B) Illtamm X crioco6eH K ¢pUKCcaLMU a30Ta BO3/yXa;

C) ®dopma kpuUBOU pocTa 0OBbACHSETCS KAaTabOJUTHOW penpeccuel, 00yCI0BJIEHHON HaJIUYUMEM
JIBYX ICTOYHUKOB yTIJIepo/a: JIErKOyCBOSAEMOTO, — IVII0KO03Bbl, — U TPYAHOYCBOSAEMOTO — L1eJIJIF0JI03bI;
D) Iltamm X 1o JaHHBIM 3KCIIepPHMEHTA MOKHO OTHECTH K IPOTEOJUTHUYECKUM OpraHu3Mawm;
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E) IllpeacraBieHHbIN rpadUK XapaKTepU3yeT POCT OAKTEPUHU, OCYILECTBIISAIOLIEH XeMOCUHTE3;
F) «/lBycTyneHyaTocTb» rpaduKa sBJSETCS CJHeJACTBHEM aJlalTalldi OaKTepUHM K HOBOMY
aKLleNTopy 3JIEKTPOHOB B NpoIiecce KJIeTOYHOI0 JbIXaHUSs;
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3aganue ID 35 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

XeMOCHHTe3 HWJ/IM XEeMOJIMTOABTOTPOGHBI MNyTh CylIeCTBOBAaHUA - MNPOLECC CHHTe3a
IEPBUYHOM OPraHUKHU 3a CYEeT OKHMC/JIEeHHMs HeOpraHu4ecKux BewecTs. Ha pucyHke B o61memM
BH/le U300pakeHa cXxeMa 3JIEKTPOH-TPAHCIOPTHOM LeNH JbIXaHUA XeMOCUHTETHKOB.
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YKaxuTe, KaKkue YTBEPKACHHUA O XEMOCUHTETUKAX ABJIANTCA BEPpHbIMU, 4 KAKHE — HeT?

Bapuanm 1:

A) OO6BIYHO fABJAAIOTCA MeJJIEHHO pacTylMMU popMaMu (HaKoIJieHHe 6MoMacChbl MPOUCXOAUT
MeJlJIeHHee, 4YeM Yy HeXeMOCHHTEe3WpYIOLMX OPraHM3MOB), TaK KaK COJep»aT B 3JIeKTPOH-
TPAHCIIOPTHOM L|eNH /IbIXaHUsI MeHee 3 ToOYeK ConpsiKeHUs (6eJIKOBbIX KOMILJIEKCOB, IEPEHOCALIUX
NPOTOHBI Yepe3 MeMOpaHy);

B) He ncnosib3yoT BHELIHUX aKLEITOPOB 3JIEKTPOHOB /IS KJIETOYHOI'O JIbIXaHUS;

C) Cnoco6HbI K CHHTE3Y GpepMeHTOB, PUKCHUPYIOLIMX YIJIEKUC/IbIA ra3 BO3/yXa;

D) MoryT aBJATBCA OCHOBOM /i1 CYLleCTBOBAHUA OHUOLIEHO30B 3a NpejesaaMu GOTUYECKON 30HbI
OKeaHa;

E) Hcnosp3yloT B KauecTBe JJOHOpA 3JIEKTPOHOB HEOPraHUKY, B TOM YHCJIe ra3bl, HO HUKOrJa -
YTJIEKUCJIBIN Ias;

F) Cunte3supyroT ocHoBHOU Nyt AT® no mexaHusMy cyb6ctpaTHOro ¢pochopuarMpoBaHus;

Bapuarnm 2:

A) CuHTe3UpYHT INEepBUYHYI0 OpPraHUKy IMyTeM MpeoOpa3oBaHUsl HHU3KOMOJIEKYJISPHbBIX
OpraHy4YeCcKHUX BellecTB;

B) Cunte3supyroT ocHoBHOM nys1 HA/IH, kak u ipyrue xeMoTpodhbl, B Ipoliecce rJIMK0JI13a;

C) OcywecTBadl0T 0OpaTHbIA TPAHCIOPT 3JIEKTPOHOB MO 3JIEKTPOH-TPAHCIOPTHOW Ienu
JABIXaHHUA [JI1 CHHTe3a BOCCTAHOBUTEJIbHBIX 3KBUBAJICHTOB;

D) MoryT BJASTbCS OCHOBOM /1J1f1 CyllleCTBOBaHUS GUOLLEHO30B 3a npejesaMu GOTHYECKON 30HbI
OKeaHa;

E) MHcnosnb3yloT B KayecTBe JJOHOpA 3JIEKTPOHOB HEOPTraHUKY, B TOM YHUCJIe ra3bl, HO HUKOTrJa -
YIJIEKUC/IBIN Tas3;

F) Cunte3upytoT ocHoBHOU nys AT® no MexaHu3My cy6cTpaTHOro GocPopruaupoBaHUs;

Bapuanm 3:
A) OG6BIYHO fABJAIOTCA MeJJIEeHHO pacTyliuMu ¢popMaMu (HakoljeHHe GMOMacChl MPOUCXOAUT

MeJIeHHee, 9YeéM Yy HEXEMOCHUHTE3HWPYIoIINX OpI‘aHI/I3MOB), TaK KaK CoAep»aT B 3JIEKTPOH-
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TPaHCIOPTHOM IleNH AblXaHUs MeHee 3 TOUeK CONpsiKeHHs (6eJKOBbIX KOMIIJIEKCOB, IEPEHOCAIUX
NPOTOHBI Yepe3 MeMOpaHy);

B) CuHTe3upylOT TMepBUYHYI OpPraHUKy IyTeM IpeoOpa30oBaHUs HU3KOMOJIEKYJISAPHBIX
OpraHuYecKUX BellecTB;

C) CunresupyroT ocHoBHOU nys1 HA/IH, kak u ipyrue xeMoTpodbl, B Ipoliecce rJIMKO0JIU3a;

D) MoryT ABAATbCS OCHOBOM /J15 CylLl|eCTBOBaHUs OGMOLLEHO30B 3a NpejiesiaMyd GOTUYECKON 30HbI
OKeaHa;

E) MHcnosnb3yroT B kKayecTBe JJOHOpA 3JIEKTPOHOB HEOPTraHUKY, B TOM YHCJIe ra3bl, HO HUKOrJa -
YTJIEKUCIIbIH ras;

F) He cnoco6HbI pa3BMBaThCsl B aHA3POOHBIX YCA0BUSAX;
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3aganue ID 36 - 3 6a/1a

O6bwas da5 8cex eapuaHmMos yacms 80nNpoca:

HekyabTuBHUpYyeMble (GOpMBI GaKTepud - OGaKTepuH, KOTOpble He TMOJy4YaeTcs
KyJIbTUBHPOBAaTh B JIAa00PAaTOPHBIX YyCJOBUSX. KakoBbl MOryT ObITh NPHMHIMNHAJIbHbIE
IpUYUHBbI JaHHOro sABJAeHMsA? IloaxoAsiue NPUYUHBI OTMETbTE, KaK «BEPHO», He
NOAXOASALLME - KaK «<He BEePHO».

Bapuanm 1:

A) CrnoxHocTb nof60pa GaKTOPOB POCTA JAJ11 HOBBIX paHee HeU3BEeCTHBIX BU/I0B;

B) HeB03MO>XHOCTb KyJIbTUBUPOBaHUS HEKOTOPBIX MUKPOOPraHM3MOB 6e3 UX CHMOUOHTOB;

C) TpyZHOCTH TPaHCHOPTUPOBKU 00PA3L0B U3 TPYAHOAOCTYIHBIX MECT;

D) YyBCTBUTENBHOCTb HEKOTOPbIX MHUKPOOPraHU3MOB K (QU3UYECKOMY CTpeccy IpH
KYJIbTUBUPOBAaHUY;

E) 3arpsasHeHHe Ky/JbTypbl paHee HeM3BeCTHBIX OaKTepUU IPOTUCTAMU;

F) 3arpsizHeHHe KyJbTyp NPOKapUOTHUYECKUX OPraHU3MOB BUpPyCaMU-0aKTepruodparamu;

Bapuaum 2:

A) HeB03MOXHOCTb KyJIbTUBUPOBAaHHS HEKOTOPbIX MUKPOOPTaHU3MOB 6€3 UX CHMOUOHTOB;

B) TpyzHOCTH TpaHCIOPTHPOBKU 06pa3L0B U3 TPYAHOAOCTYIIHBIX MECT;

C) Ci0XHOCTb CO3JaHUS YCJOBHUM [/l KyJbTUBUPOBAHUS HEKOTOPbIX 3KCTPEMOQUIbHBIX
6aKTepuu;

D) PacnpocTpaHeHue pe3UCTEHTHOCTHU K aHTUOMOTHUKAM Cpe/iu IPOKapHOT;

E) YyBCTBUTENBHOCTb PaMOTpPHULLATE/bHBIX 6AKTEPUU K yJIbTPadHU0IETOBOMY BO3/I€ICTBHUIO;

F) YyBcTBHUTE/NBHOCTb IPaMIOJIOKUTENBbHBIX 6AKTEPUN K KUCJIOPOLY;

Bapuaxnm 3:

A) CrnoxxHocTb noa60opa pakTOpPOB PoOCTa JiJisi HOBbIX paHee HeM3BECTHbIX BU/I0B;

B) TpyaHOCTU TPAaHCIOPTHPOBKU 06pa3I[0B U3 TPYHOAOCTYIHBIX MECT;

C) CnoxHOCThb CO3JJaHUS YCJOBHUH [Jisl KyJbTUBUPOBAHHUSI HEKOTOPBIX 3KCTPeMO(UIIbHBIX
6aKTepuy;

D) PacnpocTpaHeHUe Pe3UCTEHTHOCTU K aHTUOHOTHKAM Cpe/iu IPOKAPHOT;

E) 3arpsisHeHue Ky/JbTyp NPOKapUOTUYECKUX OPTaHM3MOB BUpyCcaMU-baKkTeprodaramy;

F) YyBCTBUTEJBHOCTb IPAMIIOJIOXKUTENbHBIX OAKTEPUN K KUCJIOPOJY;
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Tun 3aganui B. 3agaHus Ha conocTaB/IeHUeE 3JIEMEHTOB

B 3aaHUsX JaHHOM YaCcTH YYaCTHUKAM HEO6X0JUMO MPOaHaJIU3UPOBaTh pa3nyHble doTorpadpum,
PUCYHKH, CXeMbl (0OTMeuYeHbl apabCKUMU LiMdpaMH) U CONTOCTAaBUTb UM 3JIEMEHTHI U3 [IBYX CIIMCKOB,
NpUBeJEHHBIX HUKe (OTMedeHbl JIATUHCKMM 6YKBaMH U pUMCKUMU IJudpamu). B kauecTBe oTBeTa
B KaXJOM 3aJJaHMM YYaCTHUKH [JOJDKHbBl TPOBECTH CTPEJKH MEX/JAy COINOCTaBJsIeMbIMU
3JleMeHTaMH.

CucreMa OLl€HKU:

3a Kaxk/loe BepHO yKa3aHHOe COOTBETCTBHUE MeXJy 3JeMeHTaMU 1 u 2 psafoB Uau 2 U 3 ps/ioB
y4acTHUK noJydaet 0,5 6asia.

3a Kaxk/loe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aganue ID 38 - 5 6as10B (BapuaHT 1)

BHUOM - 3TO COBOKYNHOCTb 3KOCHCTEM OJAHOUM NPUPOJHO-KIUMATHIECKOHA 30HBI. 30HOOHOMBI
CMEHSII0TCS B 3aBUCUMOCTH OT LIMPOTHOM NOSICHOCTHU U XapaKTepU3yWTCA KIMMaTUH4eCKUMU
U NOYBEeHHbIMM (aKTopaMH, a TaKKe THINHYHOM PACTUTEJbHOCThIO. Hu:Ke mnpuBeAeHBI
dotorpaduu pacreHmii, npou3pacTawIMX B pa3HbIX NIPUPOJHO-KIUMATUIECKUX 30HAX HA
Tepputopuu Poccuiickon ®egepanuu. CoOoTHecHTe U300paXkeHHe pacTeHU ¢ TUIIOM GMOMa,
AJI1 PAacTUTEJbHOCTH KOTOPOro OHO fABJseTCd THUINHUYHBIM, U ero MopdoJoro-
aHAaTOMHUYECKUMHM 0CO6EHHOCTAMM.

CnnrCcOK 30HOOGMOMOB (CIIMCOK U30bITOYEH - B HEM €CTh JIMILIHME HA3BAHUA):

A)
B)
)
D)
E)
F)

ApKTHyeckuy;

BopeasbHbIN (X0J10/JHO-yMepeHHbIN);

KoHTHHeHTa/NbHbBIM (apUIHO-YMEPEHHBIN);

HeMopasibHbIH (TUIHMYHBIN yMepeHHbIN C KOPOTKHUM X0JIOJHBIM IEPHUOJIOM 3UMOM );
Cpenr3eMHOMOPCKHUM;

Cy6Tponnyeckuil apuiHbIN (IyCTBIHHBIN);

Mopd¢osioro-anaroMmu4ecKue OCOGEHHOCTH PacCTeHUM (CIMCOK HM30bITOYEH - B HEM eCTh
JIUIIHEee 0COGEHHOCTH):

)

1)
1)
V)

V)
%)

VID)

BeuHo3e/iéHOE MHOroJieTHee TPABAHUCTOE pACTEHHE C TMO0JI3yYUM KOPHEBUILEM U
NOJI3yYUMH  YKOPEHSIU[MMHUCS  pPa3BeTBJEHHbIMH MoOeramMd, CeMeHa KOTOpOro
pacnpoCcTpaHATCSA MypaBbsMU;

KycTapHUK WM KyCTapHUYEK C MaJIo3aMeTHBIMHU, UTJIOBUHBIMH ONMAAI0IUMHU JUCThIMU U
OZITHOJIETHUMU ONAJAI0IIMMHU T06eraMu, BbINOJHAUUMA ACCUMUISIMOHHYI0 QYHKIIMIO;
PacTeHne uMeeT He6GOJIbILIONW pa3Mep, ero CTeJisliyMecsl OJpeBecHeBawle nob6eru MoryT
06pa30BbIBAThb KyPTHHBI;

MHoroJsieTHee TPaBSIHUCTOE pacTeHHWe HeOOJIbLUIOTO pa3Mepa, B MOJ3eMHOM YacTh nobera
$OpPMUPYIOTCS MHOTOYHCJIEHHbIE CTOJIOHBI, 06ecliedrBalole BereTaTUBHOE Pa3MHOXKEHUE;
MHoroJsieTHee TPaBIHUCTOE pacTeHHEe 0OUJIbHO KYCTUTCS, 06pa3yeT MJIOTHbIE JIepHOBUHBI;
MHoroJsieTHee TpaBsHUCTOe pacTeHHe A0 30 cM B BBICOTY C JJUHHBIM MOJI3yYUM
KOpPHEBHUILEM U YKOPOYEHHbIMH Ha/I3eMHBIMH MI06EraMu;

MHOro/sIeTHUM MOJIYyKYCTapHUK C BUJOU3MEHEHHbIMH MNoberamMu-QU/IIOKIaJUSAMH,
BBINIOJTHSIOIUMHU aCCUMUJISIIMOHHY IO QYHKIIUIO;
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3aganue ID 38 - 5 6as10B (BapuaHT 2)

BHUOM - 3TO COBOKYNHOCTb 3KOCHCTEM OJAHOUM NPUPOJHO-KIUMATHIECKOHA 30HBI. 30HOOHOMBI
CMEHSII0TCS B 3aBUCUMOCTH OT LIMPOTHOM NOSICHOCTHU U XapaKTepU3yKWTCA KIMMaTH4eCKUMU
U NOYBEeHHbIMM (aKTopaMH, a TaKKe THINHYHOM PACTUTEJbHOCThIO. Hu:Ke mnpuBeAeHBI
dotorpaduu pacreHmii, NpoU3pacTawIMX B Pa3HbIX NPUPOJHO-KIUMATUIECKUX 30HAX HA
Tepputopuu Poccuiickon ®egepanuu. CooTHecUuTe U300pakeHHe pacTeHHH C TUIIOM OMOMa,
AJI1 PAacTUTEJbHOCTH KOTOPOro OHO fABJseTCd THUINHUYHBIM, U ero MopdoJoro-
aHAaTOMHUYECKUMHM 0CO6EHHOCTAMM.

CnnrCcOK 30HOOGMOMOB (CIIMCOK U30bITOYEH - B HEM €CTh JIMILIHME HA3BAHUA):

A)
B)
)
D)
E)
F)

ApKTHyeckuy;

BopeasbHbIN (X0J10/JHO-yMepeHHbIN);

KoHTHHeHTa/NbHbBIM (apUIHO-YMEPEHHBIN);

HeMopasibHbIH (TUIHMYHBIN yMepeHHbIN C KOPOTKHUM X0JIOJHBIM IEPHUOJIOM 3UMOM );
Cpenr3eMHOMOPCKHUM;

Cy6Tponnyeckuil apuiHbIN (IyCTBIHHBIN);

Mopd¢osioro-anaroMmu4ecKue OCOGEHHOCTH PacCTeHUM (CIMCOK HM30bITOYEH - B HEM eCTh
JIUIIHEee 0COGEHHOCTH):

)

1)
1)
V)

V)
%)

VID)

BeuHo3e/iéHOE MHOroJieTHee TPABAHUCTOE pACTEHHE C TMO0JI3yYUM KOPHEBUILEM U
NOJI3yYUMH  YKOPEHSIOU[MMHUCA  pa3BETBJEHHBIMH Io6eramMd, CceMeHa KOTOpPOTO
pacnpoCcTpaHATCSA MypaBbsMU;

KycTapHUK WM KyCTapHUYEK C MaJI03aMeTHBIMH, UTJIOBUAHBIMH OMAAAI0UUMH JIUCThIMU U
OZITHOJIETHUMU ONAJAI0IIMMHU T06eraMu, BbINOJHAUUMA ACCUMUISIMOHHYI0 QYHKIIMIO;
PacTeHne uMeeT He6GOJIbIIONW pa3Mep, ero cTeJisliMecs oJjpeBecHeBaIlle No6eru MoryT
06pa30BbIBAThb KyPTHHBI;

MHoroJsieTHee TPaBSIHUCTOE pacTeHHWe HeOOJIbLIOTO pa3Mepa, B MOJ3eMHOM YyacTU nobera
$OpPMUPYIOTCS MHOTOYHCJIEHHbIE CTOJIOHBI, 06ecliedrBalole BereTaTUBHOE Pa3MHOXKEHUE;
MHoroJsieTHee TPaBHUCTOE pacTeHHue 0OUJIbHO KYCTUTCS, 06pa3yeT MJIOTHbIE IePHOBUHBI;
MHoroJsieTHee TpaBsHUCTOe pacTeHHe A0 30 cM B BBICOTY C JJUHHBIM MOJI3yYUM
KOpPHEBHUII[EM U YKOPOYEHHBIMU HA/[3€MHbIMU MO06ETaMU;

MHOro/sIeTHUM MOJIYyKYCTapHUK C BUJOU3MEHEHHbIMH MNoberamMu-QU/IIOKIaJUSAMH,
BBINIOJTHSIOIUMHU aCCUMUJISIIMOHHY IO QYHKIIUIO;
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3azanue ID 38 - 5 6as10B (BapuaHT 3)

BHUOM - 3TO COBOKYNHOCTb 3KOCHCTEM OJAHOUM NPUPOJHO-KIUMATHIECKOHA 30HBI. 30HOOHOMBI
CMEHSII0TCS B 3aBUCUMOCTH OT LIMPOTHOM NOSICHOCTHU U XapaKTepU3yKWTCA KIMMaTH4eCKUMU
U NOYBEeHHbIMM (aKTopaMH, a TaKKe THINHYHOM PACTUTEJbHOCThIO. Hu:Ke mnpuBeAeHBI
doTtorpaduu pacreHmii, npou3pacTawIMX B Pa3HbIX NIPUPOJHO-KIUMATUIECKUX 30HAX HA
Tepputopuu Poccuiickon ®egepanuu. CooTHecUuTe U300pakeHHe pacTeHHH C TUIIOM OMOMa,
AJI1 PAacTUTEJbHOCTH KOTOPOro OHO fABJseTCd THUINHUYHBIM, U ero MopdoJoro-
aHAaTOMHUYECKUMHM 0CO6EHHOCTAMM.

20

CnnrCcOK 30HOOGMOMOB (CIIMCOK U30bITOYEH - B HEM €CTh JIMILIHME HA3BAHUA):

A)
B)
)
D)
E)
F)

ApKTHyeckuy;

BopeasbHbIN (X0J10/JHO-yMepeHHbIN);

KoHTHHeHTa/NbHbBIM (apUIHO-YMEPEHHBIN);

HeMopasibHbIH (TUIHMYHBIN yMepeHHbIN C KOPOTKHUM X0JIOJHBIM IEPHUOJIOM 3UMOM );
Cpenr3eMHOMOPCKHUM;

Cy6Tponnyeckuil apuiHbIN (IyCTBIHHBIN);

Mopd¢osioro-anaroMmu4ecKue OCOGEHHOCTH PacCTeHUM (CIMCOK HM30bITOYEH - B HEM eCTh
JIUIIHEee 0COGEHHOCTH):

)

1)
1)
V)

V)
%)

VID)

BeuHo3e/iéHOE MHOroJieTHee TPABAHUCTOE pACTEHHE C TMO0JI3yYUM KOPHEBUILEM U
NOJI3YyYUMH  YKOPEHSIOU[MMHUCA  pa3BETBJEHHBIMU Mo6GeramMd, CceMeHa KOTOPOTro
pacnpoCcTpaHATCSA MypaBbsMU;

KycTapHUK WM KyCTapHUYEK C MaJI03aMeTHBIMH, UTJIOBUAHBIMH OMAAAI0UUMH JIUCThIMU U
OZITHOJIETHUMU ONAJAI0IIMMHU T06eraMu, BbINOJHAUUMA ACCUMUISIMOHHYI0 QYHKIIMIO;
PacTeHne uMeeT He6GOJIbIIONW pa3Mep, ero CTeJisliMecs OJpeBecHeBawlue nob6eru MoryT
06pa30BbIBAThb KyPTHHBI;

MHoroJsieTHee TPaBSIHUCTOE pacTeHHWe HeOOJIbLIOTO pa3Mepa, B MOJ3eMHOM YyacTU nobera
$OpPMUPYIOTCS MHOTOYHCJIEHHbIE CTOJIOHBI, 06ecliedrBalole BereTaTUBHOE Pa3MHOXKEHUE;
MHoroJsieTHee TPaBHUCTOE pacTeHHe 0OUJIbHO KYCTUTCS, 06pa3yeT MJIOTHbIE IePHOBUHBI;
MHoroJsieTHee TpaBsHUCTOe pacTeHHe A0 30 cM B BBICOTY C JJUHHBIM MOJI3yYUM
KOpPHEBHUII[EM U YKOPOYEHHBIMU HA/[3€MHbIMU MO06ETaMU;

MHOro/sIeTHUM MOJIYyKYCTapHUK C BUJOU3MEHEHHbIMH MNoberamMu-QU/IIOKIaJUSAMH,
BBINIOJTHSIOIUMHU aCCUMUJISIIMOHHY IO QYHKIIUIO;
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3aganue ID 40 - 5 6aii10B (BapuaHT 1)

Ha ¢ortorpadusax Hmke U3006pakeHbl Yyepena pas3/IMYHbIX MJIEKONUTAKIIUX (MacwiTad He
coomogeH). OmpejenuTe y KaXAOro MNpeaCTAaBJIEHHOT0O O0OGBbEKTa CcHCTeMaTH4YecKoe
NoJIoKeHue (0TpsAjA), COrjJacHO COBpPEMEHHBIM IpeACTaBJIeHHUAM. A TaKKe COOTHeCHTe
KUBOTHOE C NOAXO0AsEeN eMy GUO0/I0TNYeCKON XapaKTEPUCTUKOM U3 CIUCKA.

CnMCcOK OTPAAO0B (CIMCOK U30bITOYEH - B HEM €CTh JIMIIIHME HAa3BaHUS OTPSAA0B):
A) Xumnble, MegBexbu (Carnivora, Ursidae);

B) KutonapHokonbITHbIE, [lenbduHoBbie (Cetartiodactyla, Delphinidae);

C) XuwmHble, Komaubu (Carnivora, Felidae);

D) Xwumnsblie, HacTosmue Tiosienu (Carnivora, Phocidae);

E) KutonapHokonbITHble, CBUHbIe (Cetartiodactyla Suidae);

F) Hacexkomosigunle, Exxunnle (Eulipotyphla (panee - Insectivora), Erinaceidae);
G) TIpwi3ynsbl, bo6poBeie (Rodentia Castoridae);

H) Hacexkomosigunie, Kpotunsie (Eulipotyphla (paHee - Insectivora), Talpidae);
[) Tpoi3ynsbl, XoMskoBble (Rodentia, Cricetidae);

]) HemnapHokonbITHbI€, Jlomaaunblie (Perissodactyla, Equidae);

K) 3alineob6pasHsble, 3aiineBble (Lagomorpha, Leporidae).

CIMCOK XapaKTepUCTHUK:
[) KpynHblil XMIHUK, B HACTOS1llee BpeMs BCTpedaasics ToJAbKo B AQpUKe;
II) BcesgHoe kpynHoe MJjekonuTawllee. LleHHbIH OXOTHUYMU Tpodel, ycTpauBaeT ybexulle —
6epJiory;
[II) AxMMaTU3MpOBaHHOE MOJYBOAHOE MJIEKONUTaILiee poZoM U3 CeBepHOH AMEpUKH;
IV) JKuBoTHbIE CpeJHUX pa3MepPOB, 3a/JHUE JIallbl 3HAYUTENbHO JJMHHEE Nepe/HUX;
V) Oo6wuTaet B BoJjlaXx 0OKOJI0 AHTapKTU/bl.
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3aganue ID 40 - 5 6asi10B (BapuaHT 2)

Ha ¢ortorpadusax Hmke U3006pakeHbl Yyepena pas3/IMYHbIX MJIEKONUTAKIIUX (MacwiTad He
coomogeH). OmpejenuTe y KaXAOro MNpeaCTaBJIEHHOTO OGBEKTa CHCTeMaTH4YecKoe
1oJioKkeHue (OTpsAjA), COrJIacHO COBPEMEHHbIM IpeACTaBJIeHHMSM. A TaKKe COOTHeCHTe
KUBOTHOE C NOAXO0AsEeN eMy GUO0/I0TNYeCKON XapaKTEPUCTUKOM U3 CIUCKA.

CnHMCcOK OTPAAO0B (CIMCOK U30bITOYEH - B HEM €CTh JIMIIIHME HAa3BaHUS OTPAA0B):
A) Xumnble, MegBexbu (Carnivora, Ursidae);

B) KutonapHokonbITHbIE, [lenbduHoBbie (Cetartiodactyla, Delphinidae);

C) XuwmHble, Komaubu (Carnivora, Felidae);

D) Xwumnsblie, HacTosmue Tiosienu (Carnivora, Phocidae);

E) KutonapHokonbITHble, CBUHbIe (Cetartiodactyla Suidae);

F) Hacexkomosigunle, Exxunnle (Eulipotyphla (panee - Insectivora), Erinaceidae);
G) TIpwi3ynsbl, bo6poBeie (Rodentia Castoridae);

H) Hacexkomosigunie, Kpotunsie (Eulipotyphla (paHee - Insectivora), Talpidae);
[) Tpoi3ynsbl, XoMskoBble (Rodentia, Cricetidae);

]) HemnapHokonbITHbI€, Jlomaaunblie (Perissodactyla, Equidae);

K) 3alineob6pasHsbie, 3aiineBble (Lagomorpha, Leporidae).

CIMCOK XapaKTepUCTHUK:
[) MoxeT 06pa3oBbIBaTh THOPHUJ, C OCJIOM;
II) KpynHbli XMIHUK, B HACTOsI1ee BpeMs BCTpeyarluics ToJAbKO B AQpUKe;
[II) TosayBosHOE MJyleKONUTAOLEE, CHOCOOHOE CTPOUTDH FUAPOCOOPYKEHUS;
IV) YuiHble pakoBHHBI BTOPUYHO pe/lyLIMPOBaHbl, IJ1a3a CKPBITHI 110/} KOXKeH;
V) O6uTaeT B BoAax 0K0JI0O AHTapKTHU/BI.

102



3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 11 KJIACC

3azanue ID 40 - 5 6as10B (BapuaHT 3)

Ha ¢ortorpadusax Hmke U3006pakeHbl Yyepena pas3/IMYHbIX MJIEKONUTAKIIUX (MacwiTad He
coomogeH). OmpejenuTe y KaXAOro MNpeaCTAaBJIEHHOT0O O0OGBbEKTa CcHCTeMaTH4YecKoe
1oJioKkeHue (OTpsAjA), COrJIacHO COBPEMEHHbIM IpeACTaBJIeHHMSM. A TaKKe COOTHeCHTe
»KUBOTHOE C NOAXO0AsINed eMy GUO0I0TUYEeCKOHN XapaKTEPUCTUKOM U3 CIUCKA.

CnMCcOK OTPAAO0B (CIMCOK U30bITOYEH - B HEM €CTh JIMIIIHME HAa3BaHUS OTPSAA0B):
A) Xumnble, MegBexbu (Carnivora, Ursidae);

B) KutonapHokonbITHbIE, [lenbduHoBbie (Cetartiodactyla, Delphinidae);

C) XuwmHble, Komaubu (Carnivora, Felidae);

D) Xwumnsblie, HacTosmue Tiosienu (Carnivora, Phocidae);

E) KutonapHokonbITHble, CBUHbIe (Cetartiodactyla Suidae);

F) Hacexkomosigunle, Exxunnle (Eulipotyphla (panee - Insectivora), Erinaceidae);
G) TIpwi3ynsbl, bo6poBeie (Rodentia Castoridae);

H) Hacexkomosigunie, Kpotunsnie (Eulipotyphla (panee - Insectivora), Talpidae);
[) Tpoi3ynsbl, XoMskoBble (Rodentia, Cricetidae);

]) HemnapHokonbITHbI€, Jlomaaunblie (Perissodactyla, Equidae);

K) 3alineob6pasHsbie, 3aiineBble (Lagomorpha, Leporidae).

CIMCOK XapaKTepUCTHUK:
[) YiHble pakOBUHBI BTOPUYHO pelyLiUPOBaHbI, IJ1a3a CKPbITHI MO/ KOXKeH;
II) Ipenkom gomaiiHel GopMbl ABJIsIeTCS KabaH;
[II) MoxeT 06pa3oBbIBaTb TMOPUJ, C OCIOM;
IV) BTopu4yHOBOAHOE MJIEKONUTAIOIILEE;
V) IlonyBoaHOE MJleKOMUTAIOLIEE, CTIOCOOHOE CTPOUTD TMPOCOOPYKEHHUS.
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3azanue ID 42 - 5 6as10B (BapuaHT 1)

Ha ¢oTorpadpuax npegcrasieHbl ¢parMeHThBI FMCTOJI0rMYeCKUX npenaparosB. Ha kaxaon
doTorpaduu nmMeerca Ta UM MHAA peLeNTOPHasA CTPYKTypa, a TaKKe OAHA U3 TKaHed M3
cnucka (A)-(K).

Ana kaxaon ¢ororpadpuu onpegennute, KAKOM TUNl TKAHHU U3 NPeJI0KEHHOT0 HUXKe CIIMCKa
Ha Hell IPUCYTCTBYET, a TAKXKe BbIOepUTe NOAXOAAINYI0 XapaKTepPUCTUKY U306paKeHHOT 0 Ha
HeHd peLenTOPHOro 06pa3oBaHMs.

CnucoK TKaHe! (CMUCOK U30bITOYEH - B HEM €CTh JIMIIHUE 3JIeMEeHThI):
A) OpHOC/IOMHBIN OJHOPSAAHBIA IPU3MaTHUYeCKUN (KaeM4uaThli) 3NUTENIUN;
B) OpHOC/IOMHBIN MHOTOPSIAHBIA NPU3MATHUYeCKUH (MepLaTebHbIN) SMUTENUN;
C) MHoroc/0MHbIN NJIOCKUU 3MUTENUH;

D) MHoroc/0MHbIN NepexoJHbIA 3NUTENUH;

E) Xene3ucTbli aNUTENUHN C allUHYCAMU;

F) KocTtHasa TkaHb;

G) T'manuHOBas xpsilieBast TKaHb;

H) I[lnoTtHas odpopMyieHHast BOJIOKHUCTAsA COeJUHUTE/bHAsA TKaHb;

[) Bypas xupoBas TKaHb;

]) CkesneTHas MblllledHasl TKaHb.

CnUCOK XapaKTEpPUCTHUK (CIUCOK U30bITOYEH - B HEM €CTh JIMIIHUE XapaKTEePUCTUKHU):
[) IlepBuuHas 30Ha Kophbl, 06pabaThiBawIlas HHPOPMALMIO OT 3TUX PELLeNTOPHBIX CTPYKTYP,
JIOKAJIN3YeTCs B OCTPOBKOBOM /10J1e M HXKHEN JIOOHOW U3BUJINHE;
II) AddepeHTHbIe HEPBHBIE BOJIOKHA PELleNTOPHBIX HEMPOHOB NPOHUKAIOT B MOJIOCTh Yepena
yepe3 OTBEPCTHS pelleTyaToM JIACTUHKU pelleTyaToN KOCTH;
[II)  3Tu peuenTopHbIe CTPYKTYPbl BCTPEYAKTCS B IJIYOOKUX CJI0SIX KOXKH, A TAK)KE B CYCTABHbIX
KalcyJiaX, HaIKOCTHUILE, BO BHYTPEHHUX OpraHax U UX OpbDKelKax;
IV) B oTsimuue OT Jpyrux pelenTOpHbIX 06pa30BaHUM, 3TA CTPYKTYpa UMeEET JBUTrATEJbHYIO
MHHEePBAIMIO U 06J1a/]aeT COKPAaTUMOCTbIO;
V)  JTa cTpyKTypa B 3MGpHUOreHe3e pa3BUBAETCS KaK BBIPOCT NPOMEXYTOYHOI'0 MO3ra;
VI) PasHble 4YacTHM peLenTOpPHbIX KJIETOK OMBIBAIOTCA [JBYMs pPa3HbIMU JKUJKOCTSMH,
Kap/IMHaJIbHO OTJIMYAOLIMMUCS [0 CBOEMY HOHHOMY COCTaBY;
VII) 3Tu penentopbl 0COOEHHO MHOTOYHMCJEHHbI B JAyre aopThl U 30He O6udypkayuuu obiein
COHHOM apTepuy;
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3aganue ID 42 - 5 6ays10B (BapuaHT 2)

Ha ¢oTorpadpuax npegcrasieHbl ¢parMeHThBI FMCTOJI0rMYeCKUX npenaparosB. Ha kaxaon
doTorpaduu nmMeerca Ta UM MHAA peLeNTOPHasA CTPYKTypa, a TaKKe OAHA U3 TKaHed M3
cnucka (A)-(K).

Ana kaxaon ¢ororpadpuu onpegennute, KAKOM TUNl TKAHHU U3 NPeJI0KEHHOT0 HUXKe CIIMCKa
Ha Hell IPUCYTCTBYET, a TAKXKe BbIOepUTe NOAXOAAINYI0 XapaKTepPUCTUKY U306paKeHHOT 0 Ha
HeHd peLenTOPHOro 06pa3oBaHMs.

CnucoK TKaHe! (CMUCOK U30bITOYEH - B HEM €CTh JIMIIHUE 3JIeMEeHThI):
A) OpHOC/IOMHBIN OJHOPSAAHBIA IPU3MaTHUYeCKUN (KaeM4uaThli) 3NUTENIUN;
B) OpHOC/IOMHBIN MHOTOPSIAHBIA NPU3MATHUYeCKUH (MepLaTebHbIN) SMUTENUN;
C) MHoroc/0MHbIN NJIOCKUU 3MUTENUH;

D) MHoroc/0MHbIN NepexoJHbIA 3NUTENUH;

E) Xene3ucTbli anUTENUHN C allUHYCAMU;

F) KocTtHasa TkaHb;

G) T'manuHOBas xpsilieBast TKaHb;

H) I[lnoTtHas odpopMyieHHast BOJIOKHUCTAsA COeJUHUTE/bHAsA TKaHb;

[) Bypas xupoBas TKaHb;

]) CkesneTHas MblllledHasl TKaHb.

CnMCOK XapaKTepUCTHUK:

I) PenenTopHble KJeTKH Ha alMKaJbHOM I0JIIOCE HECYT KHHOLU/IMIO U MYYOK CTEPEeOLUINH,
OTKJIOHSIIOIUXCS B Ty WJM HHYI CTOPOHY HpPH CMEIleHWH MeMOpaHbl C KpPUCTaLJIaMHu
KapboHaTa KaJbLus;

II) 3Tu pelLenTopHble CTPYKTYpbl pacnojaralTci B COCOYKaX JiepMbl U OCOOGEHHO
MHOI'0YHCJIEHHbI HA KOHYMKaX MaJbLEeB;

[II) CurHanbl OT 3THUX peLeNTOPOB MOTYT NOCTYNaTb HANpsSMYH B KOpPY BHUCOYHBIX JOJIed
noJsiymapui B 06xXo/; TaJaMyca;

IV)  3Tu penenTopHble CTPYKTYPbl BCTPEYAIOTCS B IVIyGOKHUX C/I0SIX KOXH, a TAKXKe B CYCTaBHBIX
KaIlCyJlaX, HaZAKOCTHUIle, BO BHYTPEHHUX OpraHax U UxX 6pbhKelKax;

V) C 3TuxX peLenTOpHBIX CTPYKTYp HAuUHAKOTCA pedJeKTOpHble Jyrd MHUOTATHYeCKHUX
pediekcoB Ha pacTsKeHUe;

VI) I[lepBu4Hasa 30Ha KOpbl, 06pabaThiBawIlasd MHGOPMaLMIO OT 3TUX PeLleNTOPHBIX CTPYKTYP,
JIOKaJIU3yeTCs B OCTPOBKOBOM Jj0J1e M HWXKHEM JIOOHOM U3BUJINHE;
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VII)  JTu peuenTopbl OTBETCTBEHHbI 32 BOCHPUSATHE O0JI€BBIX CTUMYJIOB.
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3aganue ID 42 - 5 6ay10B (BapuaHT 3)

Ha ¢oTorpadpuax npegcrasieHbl ¢parMeHThBI FMCTOJI0rMYeCKUX npenaparosB. Ha kaxaon
doTorpaduu nmMeerca Ta WM MHAA peLeNTOPHas CTPYKTYpa, a TaK)Ke OJHA U3 TKaHeEH U3
cnucka (A)-(K).

Ana kaxaon ¢ororpadpuu onpegennute, KAKOM TUNl TKAHHU U3 NPeJI0KEHHOT0 HUXKe CIIMCKa
Ha Hell IPUCYTCTBYET, a TAKXKe BbIOepUTe NOAXOAAINYI0 XapaKTepPUCTUKY U306paKeHHOT 0 Ha
HeHd peLenTOPHOro 06pa3oBaHMs.

CnucoK TKaHe! (CMUCOK U30bITOYEH - B HEM €CTh JIMIIHUE 3JIeMEeHThI):
A) OpHOC/IOMHBIN OJHOPSAAHBIA IPU3MaTHUYeCKUN (KaeM4uaThli) 3NUTENIUN;
B) OpHOC/IOMHBIN MHOTOPSIAHBIA NPU3MATHUYeCKUH (MepLaTebHbIN) SMUTENUN;
C) MHoroc/0MHbIN NJIOCKUU 3MUTENUH;

D) MHoroc/0MHbIN NepexoJHbIA 3NUTENUH;

E) Xene3ucTbli aNUTENUHN C allUHYCAMU;

F) KocTtHasa TkaHb;

G) T'manuHOBas xpsilieBast TKaHb;

H) I[lnoTtHas odpopMyieHHast BOJIOKHUCTAsA COeJUHUTE/bHAsA TKaHb;

[) Bypas xupoBas TKaHb;

]) CkesneTHas MblllledHasl TKaHb.

CnMCOK XapaKTepUCTHUK:
I) TlepBuuHas 30Ha Kopbl, 06pabaTeiBaollasg UHGOPMALMIO OT ITUX PeLeNTOPHBIX CTPYKTYDP,
JIOKaJIU3yeTCs B OCTPOBKOBOM Jj0J1e M HWXKHEM JIOOHOM U3BUJINHE;
[I) CurHaznbl OT 3TUX peLEeNTOPOB MOTYT MOCTYNaThb HANpPsIMyl0 B KOPY BHUCOYHBIX J0JeH
noJsiymapui B 06xo/ TaJaMyca;
[II)  3Tu peLenToOpHbIe CTPYKTYPbl BCTPEYAIOTCS B IVIYOOKHUX CJI0SX KOXH, @ TaKKe B CYyCTaBHbIX
KaIlCyJlaX, HaZIKOCTHUIlE, BO BHYTPEHHUX OpraHax U UX 6pbhKelKax;
IV) 9Tu peuentopHble CTPYKTypbl pacnosiaraloTcsd B COCOYKaX JepMbl KU OCOGEHHO
MHOTOYHMCJIEHHb] Ha KOHYMKaX Ma/blLeB;
V)  3JTa cTpyKTypa B 3MOpHOreHe3e pa3BUBaeTCs KakK BBIPOCT IPOMEXYTOYHOI'0 MO3Ta;
VI) PenenTopHble KJeTKH Ha allMKaJIbHOM MOJIIOCE HECYT KUHOLUJIMIO U IyYOK CTEPEeOLUINM;
VII) Heps, Hecymuii UMIYJIbCBI OT 3TOM peLleNTOPHOMN CTPYKTYPbl, IPOXOAUT Yepe3 6apabaHHYI0
I10JIOCTb.
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3aganue ID 44 - 5 6asi10B (BapuaHT 1)

Ha

pucyHkax (1-5) mokasaHbl CxeMbl CTPOEHUSI WM 3JEKTPOHHble MHKpodoTorpadpuu

pPa3s/JIMYHBIX MOJIEKYJ U MOJIEKYJIAPHBIX KOMILJIEKCOB. CONMOCTaBbTe PUCYHOK C Ha3BaHHMEM
U300paKeHHOI CTPYKTyphbl, a TakKkKe ¢ (aKTOM, ONUCHIBAIIUM JAAHHYI0 CTPYKTypy WJIHM
PUCYHOK:

HasBaHu CTPYKTYP (CHMCOK U30BLITOYEH - B HEM €CTh JIMIIHAE HA3BAHUA):

A)
B)
)
D)
E)
F)
G)
H)
)

)

8-0KcoryaHuH;

Ctpykrypa Xosiuped;

Tonousomepasa tuna I;
Tonousomepasa tuna Il;

Pu6ocoma;

THUMUHOBBIY IUMED;

PensiukaTuBHag BUJIKA;

['enbl pubocoManibHbix PHK;
Avunoauua-TPHK-cunTeTasa (APCasa);
JAHK-nosumepasa [;

®daKT, ONMChIBAIIUI CTPYKTYPY (CNUCOK U36GBITOYEH — B HEM €CTh JIMIIHUE PAKThI):

)
1)
1)
V)
V)
%)
VII)

VIII)
IX)
X)

dopmupyeTcs B Ipoliecce rOMOJIOTMYHON PEKOMOWHALIUY;

O6pasyeTcs Npyu OKHUCJIEHUU I'yaHUHa;

O6pasyeTcsa npu AerictBur Ha [JHK ynbTpaduosieToBoro cera;

B npornecce kaTasir3a BHOCUT OAHOHUTEBOU pa3peiB B AHK;

B npouecce kaTasu3sa BHOCUT JByHHTeBOU pa3pbiB B /JHK;

BkuitouaeT B ce6s1 KOMIJIEKC GE/IKOB, B TOM UM CJIe XeJIMKa3y U CKOJIb3SIIUN 3aXKHUM;
ABnsieTcs MUIIEHbIO [Ji1 Pa3/IMYHbIX aHTUOMOTUKOB, B TOM 4MCJe aMUHOTJMKO3U/OB,
TeTpalUKIMHA U XJIopaMPeHUKOJIa;

B npouecce kaTtasuza o6pasyeT NpoMeXyTOYHOE CoeJHHEHHUE — aMUHOauA-AM®;
PHCyHOK WIIOCTPUPYET NMPOLLECC TPAHCKPUIILIUY;

s cBsisbiBaHus ¢ [JHK ucrnosib3yeT KOpoTKYyIo Hanpassswollyio (rugosyio) PHK;
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3aganue ID 44 - 5 6asi10B (BapuaHT 2)

Ha pucyHkax (1-5) mokasaHbl cXeMbl CTPOEHHMSI WJIH 3JIEKTPOHHble MUKpodoTorpadpumn
pPa3s/JIMYHBIX MOJIEKYJ U MOJIEKYJIAPHBIX KOMILJIEKCOB. CONMOCTaBbTe PUCYHOK C Ha3BaHHMEM
U300paKeHHON CTPYKTYphl, a TakKke ¢ (aKTOM, ONHCBLIBAINUM AAHHYI0 CTPYKTYpy HJIM
PHUCYHOK:

1 o O 2

HN

HasBaHu CTPYKTYP (CHMCOK U30BLITOYEH - B HEM €CTh JIMIIHAE HA3BAHUA):
A) 8-okcoryaHuH;

B) CrpykTtypa Xoanuzes;

C) Tonousomepasa tuna l;

D) Tomnousomepasa tuna II;

E) Pubocoma;

F) TumuHOBBIN AUMeED;

G) PensiMkaTHBHasl BUJIKA;

H) Tenbl pubocomanbHbix PHK;

[) Amunoanua-tTPHK-cunTerasa (APCaza);
]) JAHK-nmosnumepasal;

®dakT, onMCchIBAIIUKA CTPYKTYPY (CIUCOK M36bITOYEH — B HEM €CTh JIMIIHME PAKThI):
[) ®opmupyeTcs B npoliecce rOMOJIOTMYHON PEKOMOUHALIUY;
[[) O6pasyeTcsi Npy OKUCJIEHUU I'YaHUHA;
[II) O6pasyeTtcs npu feiictBuu Ha JHK ysibTpaduosieToBOro cBeTa;
IV) B npouecce kaTajsri3a BHOCUT OJHOHUTEBOM pa3psiB B JIHK;
V) B nporecce KkaTa/iM3a BHOCUT JIByHUTeBOH pa3pbiB B IHK;
VI) BxutoyaeT B ce651 KOMILJIEKC OEJIKOB, B TOM YMCJIe XeJIMKAa3y U CKOJIb3SIIIUHN 320KHUM;
VII) ABnsieTcs MulIeHbIO [/ Pa3/IMYHbIX aHTUOMOTUKOB, B TOM 4MCJI€ aMUHOTJMKO3U/OB,
TeTpalUKIMHA U XJIopaMPeHUKOJIa;
VIII) B npouecce kaTasM3a obpa3yeT NPOMeKyTOUHOe COe/JUHEHUEe — aMUHOoaLUI-AM®;
[X) PucyHok wiiCTpUpyeT Npolecc TPaHCKPHUILUY;
X)  Jng cea3biBaHus ¢ JIHK ncnosib3yeT KOpOTKY Hanpas/swinyo (rugosyw) PHK;
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3aganue ID 44 - 5 6asi10B (BapuaHT 3)

Ha pucyHkax (1-5) mokasaHbl cXeMbl CTPOEHHMSI WJIH 3JIEKTPOHHble MUKpodoTorpadpumn
pPa3s/JIMYHBIX MOJIEKYJ U MOJIEKYJIAPHBIX KOMILJIEKCOB. CONMOCTaBbTe PUCYHOK C Ha3BaHHMEM
U300paKeHHOM CTPYKTYpPBI, a TaKKe C (paKTOM, ONHMCBIBAIIMM AAHHYI0 CTPYKTYpy HJIH
PHMCYHOK:

HasBaHu CTPYKTYP (CHMCOK U30BLITOYEH - B HEM €CTh JIMIIHAE HA3BAHUA):
A) 8-okcoryaHuH;

B) CrpykTtypa Xoanuzes;

C) Tonousomepasa tuna l;

D) Tomnousomepasa tuna II;

E) Pubocoma;

F) TumuHOBBIN AUMeED;

G) PensiMkaTHBHasl BUJIKA;

H) Tenbl pubocomanbHbix PHK;

[) Amunoanua-tTPHK-cunTerasa (APCaza);
]) JAHK-nmosnumepasal;

®dakT, onMCchIBAIIUKA CTPYKTYPY (CIUCOK M36bITOYEH — B HEM €CTh JIMIIHME PAKThI):
[) ®opmupyeTcs B npoliecce rOMOJIOTMYHON PEKOMOUHALIUY;
[[) O6pasyeTcsi Npy OKUCJIEHUU I'YaHUHA;
[II) O6pasyeTtcs npu feiictBuu Ha JHK ysibTpaduosieToBOro cBeTa;
IV) B npouecce kaTajsri3a BHOCUT OJHOHUTEBOM pa3psiB B JIHK;
V) B nporecce KkaTa/iM3a BHOCUT JIByHUTeBOH pa3pbiB B IHK;
VI) BxutoyaeT B ce651 KOMILJIEKC OEJIKOB, B TOM YMCJIe XeJIMKAa3y U CKOJIb3SIIIUHN 320KHUM;
VII) ABnsieTcs MulIeHbIO [/ Pa3/IMYHbIX aHTUOMOTUKOB, B TOM 4MCJI€ aMUHOTJMKO3U/OB,
TeTpalUKIMHA U XJIopaMPeHUKOJIa;
VIII) B npouecce kaTasM3a obpa3yeT NPOMeKyTOUHOe COe/JUHEHUEe — aMUHOoaLUI-AM®;
[X) PucyHok wiiCTpUpyeT Npolecc TPaHCKPHUILUY;
X)  Jng cea3biBaHus ¢ JIHK ncnosib3yeT KOpOTKY Hanpas/swinyo (rugosyw) PHK;
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3aganue ID 46 - 5 6asi10B (BapuaHT 1)

CorslacHO mnpaBWIaM MEXAYHApPOJAHOW IUTOreHeTH4YeCKOM HOMEHKJATypbl KapuOTHUI
OpraHM3Ma 3alMcblBaeTcAd cJ1eAyIUM 06pa3oM:

1. KOJIN4eCTBO XpOMOCOM;

2. 10JI0BBIE XPOMOCOMBI;

3. 0COGEeHHOCTH

Hanpumep, 3anuch KapyoTHna My>X4YHHbI C CHHAPOMOM /layHa BbITJIAANT TaK: 47XY21+.

B HOpMa/IbLHOM KapuoTuiie cu3oro roayos (Columba livia) 80 xpomocoMm, ABe U3 KOTOPBIX
noJjioBble. B IUTO/JIOrMYeCKUX HCCAeJO0BAaHUAX MCTOPUYECKM IOJ, XPOMOCOMOM
N0Apa3yMeBalT HEKOTOpPyWw eJuHyw CcTpyKTypy u3 [JHK u 06e/IKOB, KOTOpPYyH MOKHO
BHM3ya/IM3UPOBATh IPU MUKPOCKOINUH.

CooTHecuTe ¢a3y >KHU3HEHHOro LUK/JIA KJIETKH, KOJHUYEeCTBO XPOMOCOM H KOJIMYeCTBO
MoJiekyJ ABynenodedHoi /IHK ajisa myranTHOM 0c06M ¢ KapuoTtunom 120Z7ZZ:

1. UnTepdasa G1;

2. OkoH4yaHue nHTepdasbl S;
3. lpodaza MuTO33;

4. Anadaza MUTO33;

5. [Ipodaza meiioza 1.

KosinyecTBO XpOMOCOM (CNIMCOK U36GBITOYEH - B HEM €CTh JIMIIHKE, HO KOJIUYE€CTBO XpPOMOCOM
MO>KeT ObITh OAUHAKOBBIM B pa3Hbie pa3bl):

A) 40;

B) 60;

C) 80;

D) 83;

E) 120;

F) 240;

Kosm4yectBo ABynenoye4Hbix MoJiekyJ JHK (cnucok u36bIToYeH, HO KoinyecTBo HUTen [IHK
MOKeT GbITh OAUHAKOBBIM B pa3Hblie (pa3bl):

) 40;
1) 60;
)  80;
V)  120;
V) 126;
VI)  240;
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3azanue ID 46 - 5 6ays10B (BapuaHT 2)

CorsiacHO mnpaBWIaM MEXAYHApPOJAHOW LIMTOreHEeTUYEeCKOW HOMEHK/IATypbl KapHOTHI
OpraHM3Ma 3alMcblBaeTcAd cJ1eAyIUM 06pa3oM:

1. KOJIN4eCTBO XpOMOCOM;

2. 10JI0BBIE XPOMOCOMBI;

3. 0COGEeHHOCTH

Hanpumep, 3anuce KapyoTHna My>X4YHHbI C CHHAPOMOM /layHa BBITVIAAMT TaK: 47XY21+.

B HOpMa/IbLHOM KapuoTuiie cu30ro royos (Columba livia) 80 xpomocoMm, ABe U3 KOTOPBIX
noJjioBble. B IUTO/JIOrMYeCKUX HCCAeJO0BAaHUAX MCTOPUYECKM IOJ, XPOMOCOMOM
N0Apa3yMeBalT HEKOTOpPyWw eJuHyw CcTpyKTypy u3 [JHK u 06e/IKOB, KOTOpPYyH MOKHO
BHM3ya/IM3UPOBATh IPU MUKPOCKOINUH.

CooTHecuTe ¢a3y >KHU3HEHHOro LUK/JIA KJIETKH, KOJUYECTBO XPOMOCOM H KOJIMYeCTBO
MoJiekyJ ABynenodedHoi /IHK ajisa myranTHOM 0c06M ¢ KapuoTtunom 120Z7ZZ:

1. UnTepdasa GO;

2. Untepdaza G2;

3. MeTtadasza MuTO033;
4. Tenodaza MUTO3a;
5. MeTadaza meitoza 1.

KosinyecTBO XpOMOCOM (CNIMCOK U36GBITOYEH - B HEM €CTh JIMIIHME, HO KOJIMY€CTBO XpPOMOCOM
MO>KeT ObITh OAUHAKOBBIM B pa3Hbie pa3bl):

A) 40;

B) 60;

C) 80;

D) 83;

E) 120;

F) 240;

Kosm4yectBo ABynenoye4Hbix MoJiekyJ JHK (cnucok u36bIToYeH, HO KoinyecTBo HUTen [IHK
MOKeT GbITh OAUHAKOBBIM B pa3Hblie (pa3bl):

) 40;
1) 60;
)  80;
V)  120;
V) 126;
VI)  240;
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3aganue ID 46 - 5 6asi10B (BapuaHT 3)

CorsiacHO mnpaBWIaM MEXAYHApPOJAHOW LIMTOreHEeTUYEeCKOW HOMEHK/IATypbl KapHOTHI
OpraHM3Ma 3alMcblBaeTcAd cJ1eAyIUM 06pa3oM:

1. KOJIN4eCTBO XpOMOCOM;

2. 10JI0BBIE XPOMOCOMBI;

3. 0COGEeHHOCTH

Hanpumep, 3annucs KapyoTHna My>>X4YHHbI C CHHAPOMOM /layHa BBITJIAAMT TaK: 47XY21+.

B HOpMa/IbLHOM KapuoTuiie cu30ro royos (Columba livia) 80 xpomocoMm, ABe U3 KOTOPBIX
noJjioBble. B IUTO/JIOrMYeCKUX HCCAeJO0BAaHUAX MCTOPUYECKM IOJ, XPOMOCOMOM
N0Apa3yMeBalT HEKOTOpPyWw eJuHyw CcTpyKTypy u3 [JHK u 06e/IKOB, KOTOpPYyH MOKHO
BHM3ya/IM3UPOBAThb IPU MUKPOCKOINUH.

CooTHecuTe a3y >KHU3HEHHOr0 LUKJIA KJIETKH, KOJHMYECTBO XPOMOCOM H KOJIMYeCTBO
MoJiekyJ ABynenodedHoi /IHK ajisa myranTHOM 0c06M ¢ KapuoTtunom 120Z7ZZ:

1. UnTepdasa G1;

2. Untepdaza G2;

3. lpodaza MuTO33;

4. Anadaza MUTO33;

5. MeTadaza meiioza 1.

KosinuecTBO XpOoMOCOM (CNIMCOK U30BITOYEH - B HEM €CTh JIMIIHUE, HO KOJIUYECTBO XPOMOCOM
MO>KeT ObITh OAUHAKOBBIM B pa3Hbie pa3bl):

A) 40;

B) 60;

C) 80;

D) 83;

E) 120;

F) 240;

Kosm4yectBo ABynenoye4Hbix MoJiekyJ JHK (cnucok u36bIToYeH, HO KoinyecTBo HUTen [IHK
MOKeT GbITh OAUHAKOBbBIM B pa3Hble (pa3bI):

) 40;
1) 60;
)  80;
V)  120;
V) 126;
VI)  240;
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3aganue ID 48 - 5 6as10B (BapuaHT 1)

Ha pucyHkax Hv»ke M300paKeHbl MUKPOOPraHU3Mbl, KOTOPbl€e MOTYT SAABJAATbHCS NPUYUHOU
3a00JIeBaHUIl 4YeJIOBEKa, WJIM CTPYKTYpbl HX KJeTOK. CoOTHecuTe U306paKeHMU
MHUKPOOPraHM3mMoB C BbI3bIBA€EMbBIMH HMH 3a60/1eBAHUSIMU U Ha3BaHUAMH AAHHbBIX
OpraHM3MOB-BO30yAUTE e,

TNunorteitxoesasn kucnota
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Cnucok 3a60/1eBaHUU:

A) Cubupckas s13Ba;

B) Yywma;

C) I[IneBMoHuS;

D) Manspus;

E) OTpaBjieHHe HEHPOTOKCMHAMU;

CnucoK Ha3BaHUM OPraHU3MOB:
[) Inasmoauu (Plasmodium falciparum);
II) Hepcunuu (Yersinia pestis);
[II) JAunodaarennsatsl (Dinophyta);
IV)  bBaununasi (Bacillus anthracis);
V)  Mukomnuasmel (Mycoplasma pneumoniae);
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3aganue ID 48 - 5 6as10B (BapuaHT 2)

Ha pucyHkax Hv»ke M300paKeHbl MUKPOOPraHU3Mbl, KOTOPbl€e MOTYT SAABJAATbHCS NPUYUHOU
3a00JIeBaHUIl 4YeJIOBEKa, WJIM CTPYKTYpbl HX KJeTOK. CoOTHecuTe U306paKeHMU
MHUKPOOPraHM3mMoB C BbI3bIBA€MbBIMH HMH 3a60/1eBAHUSIMU U Ha3BaHUAMH AAHHbBIX
OpraHM3MOB-BO30yAUTE e,
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Cnucok 3a60/1eBaHUU:

A) Cubupckas s13Ba;

B) Yywma;

C) I[IneBMoHuS;

D) Manspus;

E) OTpaBjieHHe HEHPOTOKCMHAMU;

CnucoK Ha3BaHUM OPraHU3MOB:
[) Inasmoauu (Plasmodium falciparum);
II) Hepcunuu (Yersinia pestis);
[II) JAunodaarennsatsl (Dinophyta);
IV)  bBaununasi (Bacillus anthracis);
V)  Mukomnuasmel (Mycoplasma pneumoniae);
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3azanue ID 48 - 5 6as10B (BapuaHT 3)

Ha pucyHkax Hv»ke M300paKeHbl MUKPOOPraHU3Mbl, KOTOPbl€e MOTYT SAABJAATbHCS NPUYUHOU
3a00/IeBAaHUM YeJIOBEeKa, WIM CTPYKTypbl HX KJeTOK. CooTHecMTe U300paKeHus
MHUKPOOPraHM3mMoB C BbI3bIBA€EMbBIMH HMH 3a60/1IeBaHUSAMH ¥ Ha3BaHUAMH AAdHHBIX
OpraHM3MOB-BO30yAUTE e,

Tunoteiixoesas kucnota
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CnucokK 3a60/1eBaHUM:
A) Cubupckad f3Ba;
B) Yywma;
C) IIHeBMOHUS;
D) Manspus;

E) OTpaBjieHHMe HEMPOTOKCUHAMU;

CnycoOK Ha3BaHMM OPraHMU3MOB:
[) Tnasmopuwm (Plasmodium falciparum);
II) Hepcunuu (Yersinia pestis);
[II) JAunodnaarennsatsl (Dinophyta);
IV)  Banuansl (Bacillus anthracis);
V)  Mukomnuiasmel (Mycoplasma pneumoniae);
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Tun 3aganum C. 3aga4M o CBO6GOAHBIM OTBETOM

Bo Bcex 3alaHHUAX ﬂaHHOﬁ 49YaCTW B Ha4dajsie UAEeT yCJIoOBHE 3a[da4H, 4 3aTE€M K HeMYy 3aJaeTcCd
HECKOJIbKO BOITPOCOB. OTBeTHI Ha BOITPOCHI OOJI?KHBI ObITh 3allMCaHbl B BHUJE TEKCTa. O6paTI/ITe
BHHUMAaHHE, YTO OTBETHI HA BOIIPOCHI JOJI?KHbI OBITh MAaKCUMaJIbHO KpPaTKHMMHU U IIOJIHBIMHY, C1eayeT
rn36eraThb OOJIbIINX 00'bEMOB TEKCTA HE 10 CyTH 3aIdHHOT'0 BOITpOCa.

CucreMa OLl€HKU:
[IpuBeieHa B OTBETE A1 KaXKJ0T0 3aJJaHUS OTAEJbHO.
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3aganue ID 54 - Makcumym 10 6a/10B

UcciepoBaTesim M3y4yaJd MeXaHM3Mbl CUHANTUYECKOW Nepesayd B HEPBHO-MbILIEYHOM
cuHance. B 3To#l paGoTe wuCHO/B30BajJach CcHnenyMajJbHas 3JeKTpoduU3UO0I0rudecKas
MeToAuKa (voltage clamp), mosBosiAwmag yaepkuBaThb (PUKCMpPOBATB) MeMOpPAaHHbIA
NOTeHIMaJ Ha 3aJlaHHOM YPOBHE U U3MepPATbh BeJIMYMHY HOHHBIX TOKOB Yepe3 MeMOpaHy,
BO3HHMKAKIIUX [IPH YCTAHOBJIEHUHU 3TOr0 3HaYeHUs NOTeHIHaJIa.

B xoae uccieaoBaHuss MeMOpPAHHbIN NOTeHI A PUKCUPOBAJICA HA ypoBHe -25 MB (rpadpuku
noa OykBon A) m +50 MB (B), npu 3TOM perucTpupoBa/icCd BO3HMKAKLWIHKN B
IpecCHHAaNTU4eCKOM OKOHYAaHUHM TPaHCMEMOPAaHHbIN Ka/JibLiMeBbIH TOK, a TAK)Ke CyMMapHbIN
TOK Yepe3 NOCTCUHANTHYECKYI0 MeMOpaHy. /I/I1 TOro, YTO6bI U3MEPATh UMEHHO Ka/IbLiUeBbIi
TOK, B OMbIBAIOIIIUHA PACTBOP A00aBJISI/INCh ClielHaJ/ibHble BelleCTBa, OJIOKUPYIOIIAE UHbIE
NOTEeHIMA/JI3aBUCUMbIE MOHHbIE KaHAJIbL. Pe3ybTaThl MU3MEepeHUN NMPHUBEAEHbI HA PUCYHKE
HUDKeE.
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[IpoaHa/M3upyiTe NpeacTaBJIeHHbIE JAHHbIE U OTBETHTE HA C/eyI0Liie N0ABONPOCHI:

1) Kakue vHble, KpoMe KaJbLIUEBOr0, TPAaHCMEMOpaHHblE TOKHA OYyAYyT BO3HUKATbh HAa MeMOpaHe
IpecUHaNTUYEeCKOr0 OKOHYaHUs NPU PUKCcALlMM MeMOPaHHOT0 NOTEeHI[MaJla Ha ypoBHe -25 MB?

2) Tlouemy B 3kcnepuMeHTe (A) npu JAenosisspyu3aldd NpPeCHHANTHYECKOT0 OKOHYaHHUS
TpaHCMeMOpaHHbIM TOK Ha MOCTCUHANTHYeCKOM MeMOpaHe BO3HUKaeT He Cpa3y, a C HEKOTOPOU
3a/lepPKKOM?

3) llouemy npu PpuKcayUu TpaHCMEMOPAHHOI0 NOTeHIMaIa Ha ypoBHe +50 MB kasnbuueBoro Toka
B [IpeCHHANTUYeCKOM OKOHYAaHUU He BO3HUKaeT (rpaduku noJ, 6ykBou B)?

4) Tlouemy B akcnepuMeHTe (B) nocsie MrHOBEHHOI'0 BO3BpallleHUsl MEMOPAHHOTO NMOTeHLIHala K
NOTeHLMaJy IOKOSl B IpeCUHAaNTU4eCKOM OKOHYaHUY BO3HUKaJl KaJbl|eBbli TOK?
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3aganue ID 56 - Makcumym 10 6an110B

JJ11 U3MepeHHUs] CKOPOCTH TPAaHCKPHUIILMM y4YeHble NMOCTABUWIM CJAeAYIUMI 3KCIEepUMEeHT.
OHM 06paboTaau KyJbTypy KJIETOK YesioBeKa (KjeTouyHasa JiuHUA Tet-21) B TeueHHe Tpex
yacoB 5,6-auxsop6eH3uMuAa3on-1-f-D-pu6odpypanosuaom  (cokpameHHo DRB) -
BellleCTBOM, KOTOpOe O00paTMMO HHruoMpyeT mepexoj OT HHULMALUUA K IJIOHTralUM
TPaHCKPUIIIMHU. 3aTeM KJIETKH 3a KOPOTKoe BpeMsa OoTMbIBajau oT DRB u 4epe3 kaxabie 5
MHUHYT OTOHUpa/IM Npoo6bl U Bbigensa/M U3 kjiaeToK PHK (momaBmue B oGpaseln; MOJieKyJibl
reHoMHOM /[IHK yHuuToxkaiu o6pacorkor [JHKasoi). Mosiekyabl PHK kosmmyecTBeHHO
nepegoguaud B K/JHK nyrem o6paTHOM TpaHCKpUILMM, MOCJAe 4Yero MpOBOAWIHN
KosinyectBeHHy0 [ILIP c npaiimepaMu Ha pa3Hble HHTPOHbI U 3K30HBI reHa 6eJIka yTpodpuHa.
KosmyecrBennasa I[P nosBosser ompegenuts cogepxkanue moJsiekya K/AHK, k koTopbsim
NOAOOGPAaHBl  NpaWMepbl, YTO  COOTBETCTBYeT KOJIMYECTBEHHOMY  COJepKaHHI0
COOTBETCTBYWILUX NociegoBaTebHocTe PHK.

A1a  M3MepeHUsA  CKOPOCTHM TPAHCKPMILUU  y4YeHble oOIpejessa]d  KOJIU4eCTBO
HOBOCUHTe3HMpOBaHHbIX MoJieKya PHK, ucnosb3ys IIIP mpaiiMepbl HA CTBIK 3K30HOB M
UHTPOHOB. Ha rpad¢uke A nokasaHo U3MEeHEHHUe COoJepKaHHe pa3IM4YHbIX y4acTKoB MPHK
yrpoduHa. Kaxxaasa KpuBasi COOTBETCTByeT OAHOMY M3 npoayKToB IIIIP ¢ nmpaiimepamu Ha
CTBIK 0003HAaYEeHHbIX 3K30HOB U UHTPOHOB. B KaXkK0M c/lyyae KOJIM4YeCTBO COOTBETCTBYIOLIUX
MoJsieKys1 PHK HoOpMHpoOBa/iM Ha UX KOJINYECTBO B OTPHLKATE/IBHOM KOHTpoJIe (KJIeTKHU 6e3
o6pa6oTku DRB). Hayasio mukasibl BpeMeHHM (0Cbh aGCLUCC) - MOMEHT OTMbIBKH KJj1eTOK oT DRB.
Ilox rpadukom noKkasaHa KapTa reHa yrpopuHa, cogepxkaiiero 74 sk3ona. lllTpuxu Ha KapTe
COOTBETCTBYIOT NOJIO>KEHUI0 3K30HOB. Pa3mep Bcero reHa - 561 T.n.H, a pa3Mmep nepBoro
UHTpPOHA - 111 T.IL.H.

Ha pucyHke B Tak:ke NnokKa3aHO HW3MeHEHHe COJepKaHuA pas3M4HbIX yd4acTkoB MPHK
yTpod¥Ha, HO C APYrUMHM HapaMu npanMmepoB. O6paThuTe BHUMaHHE, YTO OJAHA U3 map
NparMepoB 3JeChb ObLIAa HA CThIK 3K30HA 1 U MHTPOHA 2, YTO COOTBETCTBOBAJIO MOJIEKYJIaM
PHK, y KOTOpBIX BbIpe3aJiCs IepBbIA UHTPOH B NpoLecce CIJIaCUHra.

Ha pucyHke B noka3aHo usmeHeHHUs coaep:kaHus yyacTka MPHK yTpoduHa Ha cThiKe 3K30HaA
2 M UHTPOHA 2 B HOpMe (KOHTPOJIb) M B IPUCYTCTBUM KaMmnToTenuHa (+ Cpt). KamnroTenuH -
BelecTBo, uHruoupymwumee JJHK-rononszomepassl Tuna l.
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b

1691 —e— Ex2-m2
149 —a— Ex.1-In2
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Konunyectso PHK, y.e.
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Bpema, munH

IIpoaHanu3upynTe NnpeAcTraB/ieHHble JaHHbIE U OTBEThTE Ha CJAeAyIoLMe N0ABONPOCHI:

1) O6'bsICHUTE, KAK ONNMUCAHHBIN SKCIIEPUMEHT MO3BOJISIET ONPE/EJUTh CKOPOCTb TPAHCKPUINILIUU?
2) Hcnonb3ys AaHHble IKCIEPUMEHTA, ONpEeJENUTE CKOPOCTh TPAHCKPUILMUK reHa yTPoQHHa.
[IpoBenuTe pacyeT AJA ABYX CJly4aeB, UCIIOJIb3ys B OJHOM CJIydyae pacCTOSHUE MeX/Jy 9K30HaMH 1
¥ 2, a BO BTOPOM - pacCTOsAHUE MexZJy 3K30HaMu 1 u 74. CyuTalTe, YTO pa3Mepbl IK30HOB
NpeHeOpeXUMO MaJibl MO0 CPaBHEHHUIO C pa3MepoM HMHTPOHOB. Takke cYMTallTe 32 MOMEHT
NOABJIEHUA COOTBETCTBYyMoIero yyactka PHK MoMeHT Hadasia pocTa KoJiM4ecTBa 3TOr0 y4acTkKa
PHK B kusieTKe. Y4TUTE, YTO TOYHOCTb ONpeJesieHUsI BpEMEHU N0 IpadUKy COCTABASET 5 MUHYT.
06BbsicHuTe pacyétbl. OTBET JJaliTe B eAWHHUIIAX U3MEpPEHUs T.I.H./MHUH. C TOUHOCTBIO /[0 AEeCAThIX
JoJ1el.

3) Kak kaMnoTelMH BJMseT Ha CKOPOCTb TpaHCKpunuuu? [loueMy KaMNTOTELIMH OKa3bIBaeT TaKOE
BJIUSHHE?

4) OnuvcaHHbIN 3KCIIEPUMEHT M03BOJISIET TAKXKE ONpPeJIeJIUTh BpeMsl, HE0OX0AMMOe [IJisl CIIJIaliCUHTa
moJsiekysbl PHK. Kakum o6pazom?

5) PaccuuTaiiTe BpeMs CIJlaliCUHTa — Bblpe3aHUs IepBOr0 MHTPOHA reHa YTpodUHa;

6) Ilo3BossAIlOT JIM pe3y/abTaTbl 3KCIIEpUMEHTAa CcAeJaTb BbIBOJ, HJAET JIM CIJIAUCUHT KO-
TPAHCKPUMIMOHHO (OJHOBPEMEHHO C TPAHCKPUIIMEN), UIH MOCT-TPAHCKPUIILMOHHO (TO €ecTh,
nocsjie okoH4YaHus cuHTe3a MoJsieky/bl PHK)? [losicHuTe oTBeT.
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