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Yacte 1
(120 MUHYT)

B I,ZlaHHOI‘;l YaCTH BCTPECYAKOTCA 3aJdHUA TPEX TUIIOB:
Tun A: 3a1aHMS C HECKOJIBKUMU BEPHBIMU OTBeTaMM (Bcero 9 3aaHui, cymma 27 6aJ/1JioB)
Twun B: 3aganusa Ha conocTaB/ieHus (Bcero 3 3a7jaHus, cymma 15 6as/10B)
Tun C: 3agayu co cBOGOJHBIM OTBETOM (Bcero 2 3a/jaHusi, cymma 10 6as1yioB)
MakcuMyM 3a OJHY 4YacThb: 62 6a/1a
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Tun 3aganuii A. TecToBbIe 3aaHUSI 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 (IOAXOAUT 1MoL (GOPMYJMPOBKY 3aJlaHUsl) UM HeBEpHBbIM (He NOAXOJUT MOJ
bopMyIMPOBKY 3aiaHuA). B Kaxk10M 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 yTBepkaeHue — 0 6as1y10B
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3aganue ID 1 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

IIpu naeHTUPUKALMY J1eKAPCTBEHHOT'0 PAacTUTEJBHOr0 ChIPbSA MCNOJIb3yIOTCA pa3/v4YHbIe
MeTO/AbI, B TOM YMCJ/Ie aHAaTOMH4YeCKUi. OleHuBas 0COOEHHOCTH AaHATOMHUYECKOro CTpOeHus
¢parMeHTOB pacTeHUH, onpeAe /AT UX IPUHAAIEKHOCTh TOMY WA HHOMY BUAY.

BHUMaTe/IbHO PacCMOTPHUTE PUCYHKU M ONpejesuTe, ABJIAETCS BEPHBIM WU HEBEPHbIM
KaXkKA0e U3 C/IeAYI0LIUX YTBePKAeHUM:

Bapuanm 1:

A) Ceipbe ABJsIeTCA JAPEBECMHON XBOMHOTO pacTeHHUs, €CJU B HeM MNPOBOJSAIINE 3JEMEHTHI
NpeJiCTaBJAeHbl UCKJIKYUTEJNBHO TPaxenuJaMU C KPYINHBIMU OKaMMJIEHHbIMHU [OpPaMH, BO3MOXXHO
HaJIn4Ue CMOJISHBIX XO/|0B;

B) Ha pucyHke 8 - ¢parMeHT KOpHeBHIA aWpa, [AJs KOTOPOrO XapaKTepHbl BbIpaKeHHbIe
aMm¢uBa3za/bHble MYYKH, pa3BUTasA a3pPeHXUMa, HaJIMYHE KJIETOK, CoZlepKalux padu/ibl;

C) Ha pucyHke 6 — ¢pparMeHT JIUCTA as03, IOCKOJIbKY BU/IHbI TAKHE XapaKTepHble IPU3HAKHU KaK:
MOLIHbIA BOCKOBOU CJI0H, B Me30UJ/LIIe pa3bpocaHbl KJIETKU-UAN00J1aCcThl, coAepxalire padpuspl, a
TaK)Ke aJIOMHOBBIE KJIETKHU (coJiepKalliue aJKajJouabl U BelleCcTBa, NPUarliue OKpacKy);

D) Ha pucyHke 5 - dparmMeHT nJo/ja jioxa cepedbpuCTOro, NOKPbITOTO IIUTKOBUIHBIMU BOJIOCKAMU;
E) Ha pucyHke 2 - 4acTb CTEHKH IJIO[A YEPHOro Mepla, AJs KOTOPOro XapaKTepHbl XOPOILIO
3aMeTHbI KAMEHHUCThIE KJIETKH, BMECTUIMIA 3QUPHBIX Maces U KJIeTKH, CojieprKaliiie Jpy3bl;

F) /JlaHHoe chbipbe fIBJSIETCS JIMCThbSIMU 3JIaKOB, €CJM B IpenapaTe YCTbHIlAa pacnoJiararTcs
napaJijieJIbHbIMU pPsAZlaMH, OKOJIOYCTbUYHbIE KJIE€TKU HaJleTaloT Ha 3aMbIKalMe, KOJIJIEHXUMa He
BCTpedaeTcs, N0/, SNUJepMOM MOXKeT pacnoJiaraTbCs CKJepeHXUMHas TMIoepMma.

Bapuanm 2:

A) Ceipbe sBJsIETCS APEBECMHON XBOMHOTO pacTeHHUs, €CJU B HeM MNPOBOJSIINE 3J€MEHThI
npeACTaB/eHbl UCKIYUTENbHO TpPaxeuJaMU C KPYNHbIMU OKaWMJIEHHBIMU MOpPaMH, BO3MOKHO
Ha/In4Ue CMOJITHBIX X0/|0B;
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B) Ha pucyHke 3 - ¢parMeHT KOpHEBHIA aWpa, [AJs1 KOTOPOTO XapaKTepPHbl BbIpa*KeHHbIE
aM¢uBa3za/bHble MYYKH, pa3BUTAsA a9PEHXUMA;

C) Ha pucyHke 7 — ¢parMeHT JIUCTA Yasi, IOCKOJIbKY Bbl/ie/IIETCS TAKOW XapaKTEPHbIN JJisi HETO
NpU3HAK, KaK HaJiuyne B Me30QU/LIe UAM00JIaCcTOB B BU/Ie aCTPOCKJIEPEU;

D) Ha pucynke 1 - dJparmMeHT cpe3a JienecTka OapxaTlLeB, MOKpPbITOrO0 MNaNWJJaMU
(COCOUKOBHUAHBIMU BOJIOCKAMH );

E) Ha pucyHke 4 - 4acTb CTEHKM IJIOJa YEPHOTO MepLa, AJs KOTOPOro XapaKTepHbl XOpPOLIO
3aMeTHble KAMEHUCThIe KJIeTKH, BMeCTU/IMILA 3QUPHBIX MaceJl U KJIeTKH, COAeprKalle Apy3bl;

F) /JlaHHoe cbipbe fBJiIeTCA JIMCTbSIMM 3JIaKOB, €CJW B IpenapaTe YCTbULA pacloJ/ararmTcs
napaJiJieJibHbIMU PSAJaMHU, OKOJIOYCTbUYHbIE KJIETKU HaJleraloT Ha 3aMblKalolive, KOJIJIeHXUMa He
BCTpeyYyaeTcs], MO/ ANMUJePMOUN MOXKET pacrnoJiaraTbCs CKJepeHXUMHas TunoepMma.

Bapuaum 3:

A) Creipbe sBJsIETCS APEBECMHOM [IBY/IOJIbHOIO pAcTeHHs, €C/lM B IpenapaTax OTCYyTCTBYIOT
KOJIJIEHXMMa, YCThUIIA U TPUXOMbI, UMEIOTCS YJIEHUKU COCYJIOB C PA3JIUYHbIMH YTOJIIEHUSIMHU U
nepdopalusiMu U BOJIOKHA;

B) Ha pucyHke 3 - ¢parMeHT KOpHeBHIIA aupa, [Jis KOTOPOro XapaKTepHbl BbIpaK€HHbIE
aMm¢uBasza/bHble MYYKH, pa3BUTASA AAPEHXUMA;

C) Ha pucyHke 6 — ¢parMeHT JIUCTA aJI03, IOCKOJIbKY BUIHbI TaKHe XapaKTepHble MPU3HAKU KaK:
MOILHbIH BOCKOBOM CJIOH, B Me30duJIJIe pa3bpocaHbl KJIETKHU-UAU00J1aCcThl, cofepKaliue padu/ibl, a
TaK)Ke aJIOMHOBBIEe KJIETKH (CcoZiepKalliye aJKaJouabl U BelleCcTBa, IPUarliue OKpacKy);

D) Ha pucynke 5 - d¢parMeHT cpe3a JenecTka 6apxaTieB, MOKPBLITOTO MNaNuJJIaMU
(cOCOYKOBU/IHBIMH BOJIOCKAMM );

E) Ha pucyHke 2 - 4acTb CTEHKH IJIOJA YEPHOro Meplia, AJs KOTOPOro XapaKTepPHbI XOpOLIO
3aMeTHbI KAMEHHUCThIE KJIETKH, BMECTUIIHIIA 3QUPHBIX Maces U KJIEeTKH, CofiepKalliie Jpy3bl;

F) /[laHHOe cbIpbe fIBJsIeTCA JIMCTbSIMM 3JIaKOB, €C/IM B IpernapaTe YCTbHIIA pacloJiararmTcs
napaJijieJibHbIMHU PSIIaMU, OKOJIOYCTbUYHBIE KJIETKU HaJleraloT Ha 3aMbIKalOIHe, KOJJIEHXUMA He
BCTpeYaeTcs, MO/ ANMUAEPMOM MOXKET pacroJiaraTbCs CKJepeHXUMHasl TUInoiepMa.
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3aganue ID 2 - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

JIuaHbl - pacTeHus cO CTe6sieM, HY)KJAWIUMCA B onope AJjsd pocra. [Ipy 3TOM JiMaHbI He
HCIOJIb3YIOT pacTeHHe-0Nopy KaK UCTOYHUK NUIIY. K 3nuduTaM 0THOCAT noced0iiuecs Ha
APYrUXx pacTeHUAX (AepeBbAX U KYCTApHUKAaX) aBTOTPO¢HbIe OpraH13Mbl, He NOrJI0oLanie
BOJY YU 3JIEeMEeHTbI 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, ABJA€TCA BEPHbIM UM HEBEPHBIM KaXK/J0€ U3 CJIeAYIOLMX yTBePKAeHU:

Bapuanm 1:

A) KusHeHHasa ¢dopMa JiMaHbl B OOJIbLIEN CTeNeHU XapaKTepHa JJis TPONMYECKUX JIECOB, YTO
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 CTPYKTYypa 3MUPUTHOIO 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 XU3HHU;

F) PasnuyanoT KopoBble M IyMycCHble 3NUQUTHI (MepBble NPUKPEIJISIOTCA HEeNOCPeJCTBEHHO K
KOpe, a BTOpble YKOPEHAITCS B CKOIJIEHUAX OPraHM4YeCcKoro BellleCTBa Ha pacTeHUHU-0IIope), IPU
3TOM Xy>Ke ob6ecredeHbl MUHepaJbHbIMU 3J1EMEHTAaMU KOPOBble 3NUQUTDI;

Bapuaum 2:

A) IlpucyTcTBHE COCYAUCTBIX 3NUGUTOB (NANOPOTHUKOOOPA3HBIX U LBETKOBbIX) 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 pacTeHUA-0IOPHI;

D) JluaHbl yKOPEHSIOTCS B 10YBE;

E) ®opMupoBaHHe «4eXJIOB» U3 JUAHOOAKTEPUH, BBIMOJHSAOIUNX a30TOUKCUPYIOILYI0 QYHKIIMIO
Ha KOPHSX y HEKOTOPBbIX TPOMHUYECKUX OPXHUJeH, fAABJISETCA NPUCIOCOOJeHUEeM K 3NUPUTHOMY
006pasy XU3HU;

F) PasnuyanoT KopoBble U I'yMycCHble 3NMQUTHI (MepBble NPUKPEIJISIOTCA HEeNOCPeACTBEHHO K
KOpe€, a BTOpble YKOPEHSIOTCS B CKOMJIEHUSIX OPraHM4YeCcKOro BellleCTBa Ha pacTEHUH-0IOpe), IpU
3TOM Xy>Ke obecredeHbl MUHepaJbHbIMU 3J1EMeHTaMU KOPOBble AU QUTHI;

Bapuaxnm 3:

A) IlpucyrcTBue COCYyJUCTbIX 3NUPUTOB (MAaNOPOTHUKOOOPA3HBIX M LIBETKOBBIX) OTJWYAET
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/JJalOTCS B IOYBE;

E) ®opmupoBaHHe «4eXJIOB» U3 IHUAHOOAKTEPUH, BbIMOJHSAOUIMX a30TPUKCUPYIOLLY0 QYHKIIUIO
Ha KOPHSX y HEKOTOPBbIX TPOMHUYECKUX OPXHUJEeH, SABJSETCA NPUCIOCOOJeHUEeM K 3NUPUTHOMY
006pasy XXU3HU;

F) PassinyaloT KOpoBble U T'yMyCHble 3MUQPUTHI (epBble NPUKPEIJISITCI HeNoCcpeJCTBEHHO K
KOpe, a BTOpble YKOPEHAITCSA B CKOMJIEHUSAX OPraHM4YeCcKoro BellleCTBa Ha pacTEHUHU-0IIOpe), IpU
3TOM Xy»Ke obecredyeHbl MUHEpaJbHbIMU 3/IeMEeHTaMU I'yMyCHble SNUPUTBHIL.
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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 pacTeHUI HEKTAaPHUKU 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 BblJiessieTcs Boza (BOAHY0 MOpy);

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
npoTOodI03MbI, CTUMYJIUPYS HEKTAPOOOpa30BaHUE 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) HekTapHuku MoOryT OBITh pacnoJsioKeHbl Ha IBeTKax (¢siopasbHble HEKTAapHUKHU) U
BereTaTUBHBIX OpraHax;

D) /[lng 3amuThbl OT NATOTE€HOB B HEKTape HEKOTOPbIX PacTeHUH BCTpedarTcsd (pepMeHTHI
IJII0OKaHa3a U XUTUHA3a;

E) HekTapHMKM TeCHO CBfI3aHbl C NPOBOASALIMMHU MYy4YKaMM, TaK KaK JJ HUX JesaTeJbHOCTU
HeOo6X0/IMM NOCTOSAHHBIN IPUTOK OpraHWYeCcKHX BeleCTB;

F) CekpeTrupymolias akTUBHOCTb XapaKTepHa /1J151 BCeX )XUBbIX KJIETOK pacTeHUH;
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3aganue ID 7 - 3 6as1a

O6was 0415 8cex 8apuaHmMo8 4acms 80Npoca:

B Tpomuuyeckux Jecax lOro-BocTtoyHoii A3uM 06GUTaeT MHOXKECTBO YAMBHUTEJbHBIX
4JIeHUCTOHOruX. Ha 4eThIpéxX WO CTpALUAX HUXKe IPUBEAeHb] pa3/IMYHbIe NIPpeACTaBUTEJIH,
OTHOCcsMecs Bcero k /IBYM 6uo/10ru4ecCKUuM BUAaM.

Ykaxxure, Kakue U3 YTBep)KAeHI/Iﬁ 00 3THX OpraHu3mMax BEpPHbI, d KaKHE — HeT?

Bapuanm 1:

A) OpraHusmbl 3 ¥ 4 npUHaAIeXaT K 0JHOMY BUAY;
B) Opranusmbl 2 ¥ 3 IpyUHaJJIeXaT K OJHOMY BUAY;
C) Opranusm 1 aBjseTcs caMIOM;

D) Opranusm 2 gBjsieTcs CaMKOK;

E) Opranusm 3 1eMOHCTPUPYET siBJIeHUe MUMUKPHUH;
F) Opranusm 2 akTUBHO OXOTUTCS] Ha OPraHU3M 4;

Bapuanm 2:

A) OpraHusmsl 1 ¥ 3 npuHajAaexaT K 0JHOMY BUAY;

B) Opranusmbl 1 1 4 npuHajJiexaT K OJHOMY BUAY;

C) Opranusm 3 gaBjseTcs CaMKOK;

D) Opranusm 4 gBJseTcs CaML0OM;

E) OpraHusm 4 eMOHCTpPUpPYET sIBJI€eHHE 3yCOLUATbHOCTH;

F) Opranusm 2 ucnosiHseT xapaKTepHbIH AJ15 JJaHHbIM IPyINIbl OPTaHU3MOB OpayHbIi TaHel;

10
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Bapuanm 3:

A)
B)
C)
D)
E)
F)

Opranusmel 1 1 3 npyUHaAJeXaT K OfHOMY BUAY;
Opranusmel 2 ¥ 3 IpyUHAJJIeKAT K OJHOMY BULY;
OpraHusm 1 aBJseTcs caMLoM;

Opranusm 4 gBJiieTcs CaMI0M;

OpraHusM 4 1eMOHCTPHUPYET sIBJIEHHE 3YCOLIMAIbHOCTH;
OpraHusM 2 aKkTUBHO OXOTUTCS Ha OpraHU3M 4;

11

9 KJIACC
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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, 0JHAKO, B C/Iy4ae HA/IMYUA 60JIbLIOro KOJM4ecTBa AAep B
KJIeTKe, TaKHe MPOTUCThI CIOCOOHBI JOCTUraTh HEBEPOATHBIX pa3MepoB. ITO cipaBe/JuBO,
HanmpuMep, AJIA HEKOTOpPbIX cJuM3eBUKOB (Myxomycota), a TakxkKe JAJA THraHTCKHX
rJIy0oOKOBOJHbIX  ¢opamuHudep (Foraminifera) u3 rpynnsl KceHopHropopbl
(Xenophyophorea), koTopble mnpejcTaB/ieHbl Ha BepXHMX WUIKCTpanuax. /[luamertp
KOpaJ/I/IO0O6pa3HOM, COOpPAaHHOW, OOBIYHO, U3 MHUHEpPaJbHBIX YaCTHUL, AOHHOIO OCajKa,
pakoBUHBI Takon PpopamMmuHudepsnl MoxkeT AocTUraTb 20 cM. OHHM OOGUTAIOT HA A6GUCCAIBHBIX
PaBHUHAX, HA IVI[yGMHAX B HECKOJIBKO ThICAY METPOB, KyAa 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, oceJawuiye U3 Toau Boabl. KceHopnodopsl MOryT C/1y:KMTh 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 (mo B. B. Masaxosy). R! - pegyknnoHHoe
JeJIeHue.

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

40 60 70 3

BHUMaTe/JAbHO HU3YyYUTEC WUIKNCTpAIUU H AJIAd KaXKA0ro #HU3 CcIeAyiliux YTBep)KAeHHi/'I
YKaXKHUTeE, ABJIA€TCA OHO BEPHBbIM NJIM HEBEPHBIM:

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

12
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C) PakoBuHbl KceHOOUOPODP SABAAKTCA CyOMeMOpPAaHHBIMH M MOKPBITBI TOHKHUM CJI0OEM
UTOIJIa3Mbl;

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

E) Crazgus 7-8 no cBoel poJ/iv B 3KM3HEHHOM LIMKJIe aHaJIOTUYHA raMeTOQUTY BbICLIMX 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 ramnjiouHOM;

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 I10JI0BOTO U
6€eCI10JIOT0 ITOKOJIEHUH;

E) Craausa 2-4 aBasieTcs ranjiouHOH;

F) CrpykTypsl o nudpoii 5 06pa3yroTcs nyTéM MUTO3a;

13
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3aganue ID 9 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

B Hayasie 1990-x B CIIA yyacTWIMChb CjJAy4Yau HaG/I0AeHUA OeCcXBOCTbIX aMPuOHil 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 BO3AEWUCTBUS PETUHOUJO0B HA pPa3BUBAIOIIUXCA IOJIOBACTHUKOB, OJHAKO
HUKAKHMX MCTOYHMKOB U30bITOYHOI'0 KOJIMYeCTBAa PETUHOUA0B B BOJ0OEMaX C aHOMaJ/JIbHbIMHU
JIATYIIKaMHM OOGHapy>keHO He 6bL10. HakoHew, nmocJjie THiaTeabHbIX MCCeAOBaHMi, 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 GbL/IM 0GHapyKeHbI TOJIbKO MeTalepKapuu (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 CTaJUU LiepKapUy;

B) [lapasuT cTuMyaupyeT pa3BuTHe Y aMPUOUU [JOMOJHUTENbHBIX KOHEYHOCTEM, BEPOSATHO AJIs
TOTO, YTOOBI Te Mpbiraju 3¢PeKTHUBHEE U CIOCOOCTBOBAJIM PACIPOCTPAaHEHUIO Mapa3uTa Ha
60JIbLIIME PACCTOSAHUS;

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

D) Ribeiroia sp. Han60Jiee UHTEHCHBHO BbIJIeJIsieT PETHUHOWABI HA CTaJUH MUPALIUIUS;
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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 3arpsi3HeHHEM BOJOEMOB pPeTUHOW/JAMH, UCXOAALMUM OT NpeANpUATHH
dbapmalneBTUUYECKOU MPOMBbIILIJIEHHOCTH;

Bapuanm 2:

A) Ribeiroia sp. BHeapsieTCs B 6ecXBOCTY0 aM(PUOUIO HA CTaAUU MUPALUIUS;

B) [lapa3uT cTuMyaupyeT pa3BuTHe Y aMPUOUI [JONOJHUTENbHBIX KOHEYHOCTEM, BEPOSATHO JJIs
TOro, 4T0Obl Te mpbirajd 3¢PeKTHBHEe U CHOCOOGCTBOBAJM PACIPOCTPAHEHHUIO MapasuTa Ha
OoJiblIME PACCTOSHUSA;

C) Ribeiroia sp. WMeeT TPUKCEHHbIA (TPEXXO3MHHBIMA) KU3HEHHBIM LUK/, MEepBbIM
IPOMEXYTOYHbIM X035IMHOM B KOTOPOM SIBJISIETCS PECHOBOAHAS YJIUTKA;

D) Ribeiroia sp. HauboJiee UHTEHCUBHO BblJle/IIeT PeTUHOMU/bI HA CTaZUH CIOPOLMCTHI;

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

F) Hab6arwoaarmuiicsa BCIJIeCK KOJMYECTBAa aHOMa/JIUMW pa3BUTUA Y 6€CXBOCTbIX aMPUOUN MOXKET
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 KOHEUHOCTEMN, BEPOSATHO JJISl
TOT0, YTOOBI CHU3UTb 3QPEKTUBHOCTb UX TPBLKKOB;

C) Ribeiroia sp. uUMeeT TPUKCEHHbIA (TPEXXO3IMHHBIMA) JKU3HEHHBIA LUK/, MepBbIM
IPOMEXKYTOYHBbIM X03IMHOM B KOTOPOM fIBJISIETCSl IPECHOBOJHAS YJIUTKA;

D) Ribeiroia sp. Haub6oJiee UHTEHCUBHO BblJle/IIeT PETUHOM/bl HA CTaZMU MUPALU/US;

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

F) Hab6awoparomuiics BCijiecK KOJIMYECTBA aHOMaJUK pa3BUTHUSA y 6€CXBOCTbIX aMPUOUUN MOXKET
ObITh CBSI3aH C NPSMBIM 3arpsi3HeHHEM BOJOEMOB PeTUHOUJAMH, UCXOJAUIMM OT MpefnpUATUR
dbapMalneBTU4YECKOM NPOMBILIJIEHHOCTH;
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3aganue ID 13 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

B coBpemeHHOM o61ecTBe, 0 oneHke BO3, okosio 5% JawAen cTpajaawT OT 6eCcnjIofms, TO
€CTh HeCNOCOGHOCTH CaMOCTOATE/JIbHOI0 3a4aTHs NOTOMCTBA. /I JW0Aed C TKeJbIMHU
HacJIeCTBEHHbIMM 3a00/IeBAaHUAMM TaKXKe CyLieCTByeT NOTPEeGHOCTb B TeHeTUYeCKOM
AUMarHoCTMKe SMOPMOHOB Ha paHHEM 3Talne pa3BUuTHUA. /)1 TakMX JIl0Aei ObL/IM pa3pa6oTaHbI
Metoabl JKO (3kcrpakopmopasibHOro omiogorsopeHus). Cyrbp IKO 3akiaoyaetrca B
IpeABapUTEJbHOM M3BJIEYEHUHU TraMeT U3 OpraHusMa MYKYMHBI M JKEHIMUHbI C
MOC/IeAYIOIUM OIIOZOTBOPEHUEM in vitro U mepeHoCcoM pa3BHMBAWIIErocd 3MOpHUOHaA B
MaTKy. [Ipy 3TOM >KeHIMHe HEeO6X0JMMO Ha BcCeX OCHOBHbIX 3Tanmax JIKO mpuHuUMaTh
KOMIUIEKCHYI0 TOPMOHaJ/IbHYI0 Tepanul A IOArOTOBKH SAWYHUKOB H MaTKM K
6epeMeHHOCTH:

IKTPAKOPIIOPAJIBHOE OIIVZIOAOTBOPEHMUE (3KO)

F o N N,

P4 s O’
— /// ¢ -J — f — ,&; — —
&
Ctumynsanus [TyHKUMSA 3pesibIx 3abop u OnsiofoTBOpEHHE U [lepenoc BepemeHHOCTB
CO3peBaHus SAWLEKJIeTOK U3  TOJATrOTOBKA KyJIbTUBHpOBaHHe 3MOPHOHOB okoJsio 50%
dosnukyoB AUYHUKOB criepMbl 3MOpPHUOHOB B MaTKy clly4aeB

MPOTOKOJI TOPMOHAJ/ILHOH IOJATOTOBKHU ITPH 3KO
LA o [ oo

l y3u Y31 y3u 34-364 I Y31 y3u y3u
1 5 9 11 13 16 18 +12 +24 71.6. 12 H.6.
loHagoTpONUHbI Moaaepxka /1O (rectareHbl)
aHTMHPT
Hayasio MeHCTpyauuu XTI' - XOpMOHUYEeCKUU TOHAZOTPOIINH D¢ - suameTp dosMKy10B

IT - TpaHcnianTanusa aSMO6pUOHOB B MaTKy JI® - sitorerHoBas ¢asa
aHT['HPI" - aHTaroHUCTHI TOHAAOTPONUH-PUIU3UHT-TOPMOHA

TBII - TpaHcBarvHanbHasA NyHKLUA GOJIIMKYJIOB B AUYHUKAX

BXT'Y - 6eTa-cyObeJMHUIIA XOPHUOHUYECKOTI'0 TOPMOHA YeJI0BeKa

[IpoaHa/mM3upyiiTe npejcTaB/jieHHble JaHHbIE U JJIsl KAXKA0r0 U3 CAeAYI0IIUX YTBePKAeHUn
YKa)KUTE, IBJISIETCS OHO BEPHBIM UJIM HEBEPHbBIM:

Bapuanm 1:

A) Crnomolbio NYHKIIMY U3BJIEKAIOT AUIEKJIEeTKY Ha CTaAuU MeTada3sbl BTOPOro AeJieHrs Mel03a;
B) Crumynsauusa ¢osnukynos npu IKO gomkHa cnocob6cTBoBaTh GU3MOJIOTUYHOMY CO3PEBAHUIO
oAHOro GOoJIIMKYJIa B AMYHUKE C aTpe3uel (06paTHBIM pa3BUTHEM) APYTHUX MeHee BOCIPUUMYHKBBIX
K CTUMYJIALUN G OJIJIMKYJIOB;

C) /JlocToBepHbIM NpPU3HAKOM HaCTymjeHUss 6GepeMeHHOocTH npu IJKO sABasgerca Hanauuyue
IJIOJTHOTO Ai1la B MaTKe, 110 JaHHbIM Y3U;

D) XopuoHHYeCKHH FOHaJOTPOINUH CIIOCOOCTBYET NPELOBYJIATOPHOMY CO3PEBAHUIO ANLEK/IETOK;
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E) AHTaroHUcCTbl FOHaJOTPONHUH-PUJIU3UHT-TOPMOHA CTUMYJIMPYIOT OBYJSALUI0 SHLEKJIETOK U3
JIOMUHUPYIOIIUX GOJITUKYJIOB;
F) TpaHcniaHTauus aMOPUOHOB B MaTKy OCYLIeCTBJISIeTCS Ha CTaJUU racTPyJIbl.

Bapuanm 2:

A) CrnoMolbio NYHKIMY U3BJIEKAIOT AMLIEK/JIeTKH Ha CTaJuu Npodaskbl 1epBOro JesJeHus Meno3a;
B) Crumynanua ¢osnvkysnos npu KO mo/mkHa cnoco6CTBOBATh NMapasjie/IbHOMY CO3pPeBaHHIO
HECKOJIbKUX (POJIJIMKYJIOB B IMYHUKE C MUHUMMaJbHOM aTpe3uel (06paTHbIM pa3BUTHEM) MeHee
BOCIIPUMMUMUBBIX K CTUMYJIALHUH (OJIJIUKYJIOB;

C) /JlocToBepHBIM NpPH3HAKOM HacTylJieHUs GepeMeHHocTH npu IKO saBaseTcsa obGHapyeHUe
6eTa-cyOo'beJUHULbI XOPHMOHUYECKOT0 TOPMOHA YeJI0BeKa B MOYE;

D) XopHOHMYeCKHU TOHAaAOTPONMH TOPMO3MUT Ipex/JeBpeMeHHOe CO3peBaHue fANLEKJIeTOK [0
NYHKLWY;

E) AHTaroHuMcTbl rOHaZOTPONHWH-PUIU3UHI-TOPMOHA TOPMO3AT IPEXAEBPEMEHHYIO OBYJIALUIO
AWLEKJIeTOK U3 JJOMUHUPYOLUX GOJIUKYJIOB;

F) TpaHcniaHTauus 3MOPUOHOB B MaTKY OCYLIeCTBJISIETCS HAa CTaJ UM 6J1acTyJIbl;

Bapuaum 3:

A) CroMolblo NYHKIIMY U3BJIEKAIOT SAHLEKJIeTKH Ha CTaZ MK MeTadasbl BTOPOro Je/ieHUs1 Mel03a;
B) Crumynsanusa ¢osnukynoB npu KO gomkHa cnoco6CTBOBATh Napasijie/IbHOMY CO3peBaHUI0
HECKOJIbKUX (POJIJIMKYJIOB B IMYHUKE C MUHMMaJbHOM aTpe3uell (06paTHbIM pa3BUTHEM) MeHee
BOCHPUUMUYMBBIX K CTUMYJIALUU QOJIIMKYJIOB;

C) /JlocToBepHBIM NpPH3HAKOM HacTymJeHUs 6epeMeHHocTH npu JKO saBaseTcs oOGHapyKeHUe
6eTa-cy6beAMHULbI XOPMOHUYECKOT0 TOPMOHA YesJI0BEKa B MOYE;

D) XopuoHuYeckuil FOHaJOTPOINUH CIIOCOGCTBYET NPELOBYJIATOPHOMY CO3PEBAHUIO INLIEK/IETOK;
E) AHTaroHUcCTbl rOHaJJOTPONHH-PUJIU3UHI-TOPMOHA CTUMYJIMPYIOT OBYJSALUIO SHLEKJIETOK U3
JIOMAHUPYIOLUX QOJIIMKYJIOB;

F) TpaHcniaHTanus 3SM6pHOHOB B MAaTKy OCYLIECTBJ/ISIETCS HA CTaAUU 6JIaCTyJIbl;
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3aganue ID 14 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

CiyxoBble BbI3BaHHbIe noTeHnuasabl (CBII) - 3T0 MoagMGHMIMPOBAHHBIN MeTO/, perucTpanuu
O0MO03/IEKTPUYECKHMX PeaKLUil C HOBEPXHOCTHU rosioBsl (3J1ieKTposHuedasorpadusa - 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 UJIU HEBEPHBIM:

Bapuanm 1:

A) Y maagaenneB nuku CBII Bo3HUKAIOT ¢ onepexxeHUeM (KOPOTKOM abCOIIOTHOM JIATEHTHOCThIO),
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 NyTb C KaXKJOW CTOPOHbI MPOBOAUT CJIYXOBble CUTHAJbl TOJIBKO C yXa
MPOTUBOIOJIOKHOU CTOPOHBI;

E) JleMHUCKOBBIHN NYTh C KaXJ0H CTOPOHBI MPOBOJUT CIYXOBbI€ CUTHAJIbI C 060X YIlIEeH;

F) I[lpu noBpexaeHWH CTBOJA MO3ra JJMHA MEXIHUKOBbIX HHTEPBAJIOB yBEJWYUBAETCS, a
Mop¢0JIorysi NMUKOB CTAHOBUTCS HEYETKOH;
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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 OOHapy»eHHe MaTOJIOTMHA CTBOJIA MO3ra Ha BCeM ero
NPOTSKEHUU;

C) Illpu HeBpuTe (BocmajleHMM HepBa) CJIYXOBOTO HepBa JJIMHA MEXIHWKOBBIX UHTEpPBAJIOB He
U3MEeHAeTCH;

D) Illpu HeBpuTe (BocmajleHMM HepBa) CJAYXOBOIO HepBa /JJMHA MEXIMUKOBBIX HWHTEPBAJIOB
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 mnaznenues nuku CBIl Bo3HUKAIOT € 3aiepXKKOU (AJUHHON abCOMIOTHOM JIaTEHTHOCThIO), 1O
CpaBHEHHIO CO B3POCJIbIMY;

B) Ha ocHoBaHuu naHHbIX CBII BO3MOXXHO 0GHapy»KeHMe NaTOJ0rMU CTBOJIAa MO3Ta Bblllle yPOBHSA
IIPOJI0JITOBATOr0 MO3ra;

C) Illpum HeBpuTe (BocmajleHMM HepBa) CJAYXOBOIO HepBa JJIMHA MEXIMKOBBIX HWHTEPBAaJIOB
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.

19



3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 9 KJIACC

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 MPOUCXOAUT HENPEPBIBHO 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 HA4MHaeTcs nocje 1 roja;

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-pekoMmb6uHanus B reHax T- u B-K/J1eTOYHBIX pelleNTOPOB NPOUCXOAUT MPEUMYILECTBEHHO 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 NIpHOOGpPETEHHBIM UMMYHHUTET C BO3PACTOM yrHETAeTCs B OOJIblIed 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 cyeT rOMeOCTaTUY€eCKUX JleJIeHUH U TpaHCHOpMal i HAUBHBIX TUMQPOLUTOB;

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) TloTpe6GHOCTB B cAEpKMBAaHUU ayTOUMMYHHOU arpeccuy HauboJiee BbIcoKa nocJe 60 JieT.
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Tun 3aganui B. 3agaHus Ha conocTaB/IeHUeE 3JIEMEHTOB

B 3aaHUsX JaHHOM YaCcTH YYaCTHUKAM HEO6X0JUMO MPOaHaJIU3UPOBaTh pa3nyHble doTorpadpum,
PUCYHKH, CXeMbl (0OTMe4YeHbl apabCKUMU LiMdpaMH) U CONIOCTABUTb 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 pszioB
y4acTHUK noJydaet 0,5 6asia.

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
COelUHEHUsA OCHOBHOI'O XapaKTepa. AJIKaJIOWJbl — BaXKHBIHM 3/IEMEHT XUMHYECKOMN 3alMThI
pacTeHu# OT NOeJaHUs, OHM OKa3bIBalOT CU/IbHBIN pu3HoI0orudecKkuil apPpekrt Ha putodaros
(B TOM YHCJ/Ie M HA Ye/I0BeKa).

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/laBJieHus 60JIEBOTO CUHAPOMA MPU TSHKEJIbIX TPaBMaX U OHKOJIOTUY€eCKUX 3a00/1eBaHUSX;
YcunuBaeT mpoueccbl  BO30OyXJeHHSI B KOpe TOJIOBHONO  MO3ra, MOBbIIIAs
paboTOCIOCOOHOCTH;

Crnoco6eH B3aMMO/IeCTBOBATH C TYOYJIMHOM, HapyIlaeT X0/ MHUTO03a;

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

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

PacTeHuss CHUHTE3UPYIOT M HAKAaIJIMBAT OrPOMHOE KOJIMYECTBO 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 CU/IbHBIN pu3HoI0orudecKkuil apPpekrt Ha putodaros
(B TOM 4YMCJ/Ie M HA YeJI0BeKa).

CooTHecuTe pacTeHUs U Ha3BaHUA aJIKaJIOMA0B, COJAepKallUXCcAd B HUX, 4 TaK)Ke CBOMCTBA
JAAHHBIX COeJUHEeHMH.

1

Ha3BaHmue ajiKajiouja:
A) 3denpun;

B) MopouH;

C) Kodeun;

D) Kousxuuus;

E) HukoTus.

CBoiicTBa aJIKaJIoMa:
[) 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 IEHTP, UCII0JIb30BaJICS JIJIs JiIeYeHUs 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 BO30OyXKJeHHSI B  KOpe TOJIOBHOTO  MO3ra, MOBbIlIas
PaboTOCIOCOOHOCTD;
V)  Cnocob6eH B3auMO/IeCTBOBATb C TYOYJIMHOM, HApyLIaeT X0/ MUTO3a.
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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 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

9 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 moJsitocku (Cephalopoda);
Knacc /IBycTBopuaTble MoJtoCKU (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 9 KJIACC

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 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 KPOBHU;

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 JiaKaX [Jisl HOTTeH), CbeJlOOHOM TJa3ypyd U KOMIIOHEHTa
TPacCUPYIOLIKMX 60eNpPUNaCoB;

[) 3enénnii ayopecuentHoii 6Genok (GFP) -  dQuyopecueHTHBIH Mapkep, aKTUBHO
NPUMEHSIIOIIUICA B KJETOYHOW WU MOJIEKYJSIPHOW OHOJIOTUM (KUBOTHOE SIBJISETCS HCXOJHBIM
UCTOYHMKOM TeHa, a He HeNoCpeACTBEHHbIM MCTOYHUKOM 6esika - €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

9 KJIACC

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);
OTtpsap 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 9 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 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 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 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, 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 OGMOJIOTMM (>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

9 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 9 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 9 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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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:

34



3adanus onumnuadsl «Puszmex» no 6uosozuu. 3akaruyumensHslli sman 2022/23 yu.200 9 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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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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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).
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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 OBITh MAaKCUMaJIbHO KpPaTKHMMHU U IIOJIHBIMHY, C1eayeT
n36eraThb OOJIbIINX 00'bEMOB TEKCTA HE 10 CyTH 3aIdHHOT'0 BOIIpOCa.

CucreMa OLl€HKU:
[IpuBesieHa B OTBETE AJI1 KOXKA0T0 3aJlaHUS OT/IeJIbHO.
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3aganue ID 49 - Makcumym 10 6a110B

OHTOreHe3 - MHAMBHJYya/IbHOEe pa3BUTHE OCOOM, BCA COBOKYNHOCTb NMpPeo6pa3oBaHUM OT
3apoKAeHMA A0 KOHLLA »XHU3HU. B XoAe oOHTOreHesa pacreHHe IPOXOJAUT HECKOJIbKO
BO3PACTHBIX IEPUOA0B: IMOPHUOHAJIbHBIN, IATEHTHBIH, NpereHepaTUuBHbIN, FreHepaTUBHbIN U
ceHWIbHbII. HekoTopble mepuojbl, B CBOI O4YepeAb, COCTOAT M3 3TAllOB - BO3PACTHBIX
(oHTOreHeTH4YeCKHUX) cocTOAHUMI. HecMOTps Ha pa3/iM4us, Bce 0COGH OJHOr0 BU/AA NPOXOAAT
O/JIHU U Te Ke BO3pacTHbIe NepHuo/bl M COCTOAHUA. Ha prcyHKax HMKe NOKa3aHbl OHTOTeHe3bl
KoneeyHuka PazymoBckoro (1-11) u mangesa myroByartoro (12-20).

‘ \ .‘/

L
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BHUMAaTEJ/ILHO HU3y4YUTE pPUCYHKHU U OTBETHTE Ha CJieAyIihe 1MMoaABOIPOCHhI.

1) Ha ocHOBaHMM KaKUX NPU3HAKOB BbI/I€/ISIFOTCS BO3PACTHbIE COCTOSIHUA?

2) Jlna KaxAoro M3 NpejCTaBJeHHBIX pacTeHUM BblOepUTe LUMQPBI, HYMepyIlHe BO3pacTHbIE
COCTOSIHUSA, KOTOpble OTHOCATCA K TeHepaTUBHOMY INepuoay. Haanuue Kakux NpU3HAKOB
N103BOJIMJIO BaM uX BbIZieIUTB?

3) Kakumu nudpamu o0603Ha4YeHbl OCOOH, OTHOCAIIMECS K CeHWJIbHOMY nepuoay? Kakumu
IIpU3HAaKaMU OHUY XapaKTepU3ynTca?

4) llpeanosioxuTe, Kak 0yAyT pa3BUBATbCA MOMYJIALMK pacTeHUH, B KOTOPBIX: A) npeobJafaoT
pacTeHusi B IpereHepaTUBHOM INepuoje pa3BuTus; b) npeobsafaloT pacTeHUs] B CEHUJIbHOM
nepuoze; B) npescTaBieHbl pacTeHUs BO BCEX BO3PACTHbBIX COCTOSTHUSIX.
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3aganue ID 51 - Makcumym 10 6a/10B

IIpodeccop CtuseH lllycTep nOCBATHU/I MHOTO JIET U3YYEHHMI0 MaIeHbKHX (2-10 MM) MOpCKHX
PaBHOHOTUX pa4ykoB Paracerceis sculpta, KoTopble 0OGUTAIOT B NPUJIMBHO-OT/IUBHOM 30HE y
6eperoB Kasimpopuuu. B nonyaauuax Paracerceis MOXKHO OGHAPYKUTh CAaMOK U LieJIbIX TPH
¢dopmbl caM0B (TaK Ha3bIBaeMbIX aJibda-, 6eTa- U raMMa-camuoB, puc. 1). Kopmarcsa payku,
B OCHOBHOM, KPaCHbIMM BOJ0POC/JAAMH (TaKUMM Kak Amphiroa sp. v Corallina sp.), a Ha BpeMs
pPa3MHOXKE€HHUsA HWCNOJIb3YIT B KadyecTBe YKPbITUS CIOHTHOLEe/IM HU3BECTKOBBIX TIYyO0OK
(nanpumep, Leucandra losangelensis). Ilpu 3ToM KaxXAbI# aabda-camel, CUAUT B OTBEPCTUHU
OCKYJIIOMa U OXpaHsAeT CBOM CIIOHrMoueJ/ib, B KOTOPOM COGMpaeTcsa rapeM M3 HeCKOJIbKHX (40
19) camok (puc. 2). Camxkm Paracerceis sculpta AeMOHCTPUPYIOT 3a60Ty O NOTOMCTBE.
HenocpeacTBeHHO niepe pasMHOXKeHHEM OHM IpeTepneBalT oyepeaHyI0 IMHbKY. Ha puc. 3a
CaMKa A0 penpoAyKTUBHOM JIMHbKY, a Ha 36 - y>Ke BbIHAIIMBAKIIAsA OIJIOLOTBOPEHHbIE AALA.
CaMKM BbIHALLIUBAKT Ai1a B BBIBOAKOBbBIX CYMKaX, KOTOpPbIe COOOLAITCA HENOCPEeACTBEHHO
C MOJIOCThI0 TeJIa CaMKH, MO3BOJIsIA 3MOPMOHAM MNOJIy4YaTh NUTaTe/IbHble BellecTBa U3 eé
remoiuMbl. BolHamMBaHue AJUTCA OT 2 A0 9 HeAesib, B Te4eHHUE KOTOPbIX CaMKa He
NMOKUJAeT CIOHTUOLe/Ib.

IIpoaHa/mM3upyiiTe WIIIOCTPALMY U OTBEThTE HA C/eAYyI0LLUe 0JBONPOCHI:

1) U3BecTHO, 4yTO pa3Hble GOpPMbI caMLOB Paracerceis sculpta oTIM4alOTCA He M3-3a Bo3pacTa. Mx
dbeHOTHUNMYECKME pa3/U4YMs 3aKpemsieHbl reHeTUdeckd. OOBICHUTE, KaKOBa MOXET ObITh
penpoAyKTUBHAs CTpATErus Tpex pa3HbIXx ¢opM, 3a CYET YEro UX CyLeCTBOBAaHHE MO/A/lePKUBAETCS
eCTeCTBEHHBIM 0TO60pOM?
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2) Ha puc. 4 usobpaxkeHa OJHA M Ta e KOHEYHOCTb y ajbda-camuoB (4a), caMOK [0
penpoiyKTUBHOU JIMHBKHU (46) U caMOK IOCJie penpoAyKTUBHOU JIMHbKU (4B). Kak Ha3biBaeTcs 3Ta
KOHe4YyHOCTb? OGbACHUTE Pa3MuUs B €€ CTPOEHUH Yy CAMOK /10 U [TOCJIe TUHBbKHU.

3) MoxeT /11 KHU3HeleITeJIbHOCTb I'YOKH CIIOCOOCTBOBATh OIVIOAOTBOPEHUIO y Paracerceis sculpta
IIPU paCIoJIOKEHWH CaMIia M CaMOK Kak Ha pUc. 2?7 OTBeT NOSACHUTE;

4) UsBecTHO, 4TO MOJIOAb Paracerceis sculpta HekoTOpoe BpeMs ABJIAETCA IJIOTOALHOW W JIMIIb
IIOTOM IlepexXoJMT Ha IMTaHUe BOLOPOC/IAAMHU. [IpeAinio/I0KUTe, YTO MOXKET CAY>KUThb UM NULIeNH?

5) Ucxops 13 BallMX 3HAHUM B aHATOMUU PAaKOOOPa3HbIX, NPEANOJI0XKNTE, YEM ABJISAIOTCA BBIPOCThI
Ha 3aJlHel 4acTH TeJia aibda-caMLoB Paracerceis sculpta? Kakyto QyHKIMIO OHU BBINIOJIHAIOT?

6) KakyuM TepMHHOM MOXXHO ONMCaThb MeXBHUJOBble OTHOLIeHUS TyO6oK Leucandra w paykoB
Paracerceis?
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YacTtp 2
(120 MUHYT)

B I,ZlaHHOI‘;l YaCTH BCTPECYAKOTCA 3aJdHUA TPEX TUIIOB:
Tun A: 3a1aH1S ¢ HECKOJIBKUMU BEPHBIMU OTBeTaMHU (Bcero 9 3agaHui, cymma 27 6aJ/1JIoB)
Twun B: 3aganusa Ha conocTaB/ieHus (Bcero 3 3a7jaHus, cymma 15 6as/10B)
Tun C: 3agayu co cBOGOJHBIM OTBETOM (Bcero 2 3a/jaHusi, cymma 10 6as1yi0B)
MakcuMyM 3a OJHY 4YacThb: 62 6a/1a
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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 (HNOAXOAUT NoJ (GOPMYyJMPOBKY 3aJlaHUsi) UM HeBEPHBbIM (He NOAXOAUT MO
bopMyIMPOBKY 3aiaHuA). B Kaxk10M 3aiaHUU MOXKeT 6bITh OT 0 10 6 BEpHbIX BAPDUAHTOB OTBETA.

CucreMa OLl€HKH:

3a Kaxk/l0e MpaBUJIbHO OTMEYEeHHOe YTBePKAeHUEe MOXKHO MoyduTsb 0,5 6asia
3a Kax,0e HeMPaBUJIbHO OTMEYEHHOe yTBepxkaeHue — 0 6a/1710B
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3aganue ID 4 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

KvBopoxxJeHHe - IHPOKO PACHpPOCTPaHEHHBIN CNOCO6 BOCHPOM3BEJEHHUHA, MHOTOKPATHO
BO3HUKABUIUIM B pa3HbIX TAKCOHAX >KUBOTHBIX: OT CaJ/IbNl U MOJUTIOCKOB 0 MJIEKONUTAIOLIHUX.
Y pacTeHuil Tak:Ke BCTPEYAaKWTCS CIOCOGBI CEMEHHOTO U BEreTaTUBHOrO pa3MHOXKE€HMSs, B
6oJibLIEeil WM MeHbIled CTeleHM HANOMUHAWIHe XUBOpOxXKJAeHUe. B y3koM cMmbicie moj,
«KHUBOPOXKAEHHUEM», WU «BUBUIIApHUei», IOHMMAKT NPOpacTaHUe CeMsH B elllé He 3peJbIX
IVI0JaxX, He yTpPaTUBIMIUX (PU3MOJIOTHYECKYI0 CBA3b C MATEPUHCKHMM pacTeHueM. PucyHKH
HIDKe WIIOCTPUPYIOT pa3sMHO)KeHHe HEeKOTOPbIX pacTeHui: 1 - KajaHxo3 /[lerpeMoHa
(Kalanchoe daigremontiana Raym.-Hamet & H.Perrier), 2 - TbiIkBa 06b1KHOBeHHas (Cucurbita
pepo L.), 3 - pusodopa maurae (Rhizophora mangle L.), 4 - yecHok (Allium sativum L.), 5-
nueHuna Mmarkas (Triticum aestivum L.).

L /////1 viv a02ls 21110 74

[IpoaHa;mM3upyiiTe npeAcTaBJeHHble WUIIOCTPALMM U AJA KaXKAOro U3 CJAeAyIILUX
yTBEpK/JeHUl YKa)KUTe, ABJSIeTCA OHO BEPHBIM MJIU HEBEPHBIM:

Bapuanm 1:

A) O6pa3oBaHMe BBIBOJIKOBBIX MOYEK y pacTeHUs 1 fBJAseTCA NPHMEpPOM BUBUIIAPUHU B y3KOM
CMBICJIE;

B) Pacrenue 2 siBisieTcs IpUMEPOM BUBUIIAPUU B Y3KOM CMBICIIE;

C) Pacrenue 3 npuobpesio cnoCOGHOCTb K BUBUIIAPUU B CBA3U C MPOU3PACTAaHUEM B YCIOBUSAX
NpUOPEKHO-OTJIMBHOU 30HbBI;

D) V¥ pacTtenus: 4 pasMHOXeHUe NMPOUCXOAUT 3a CUET NMPeoOpPa30BaHUSA CEMSH B OYJIbOOYKH, UTO
ABJISIETCSA IPYMEPOM UCTUHHOW BUBUIIAPUY;
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E) V¥ pacteHust 5 NpoucXoAUT BereTaTUBHOE pa3MHOXXeHHe 3a CYeT 00pa30BaHUsSl MaA3yIIHBIX
noyek, GOPMHUPYIOLUX CTOJIOHBI B 30HE COI[BETHS;

F) Pacrenusa 2 u 5 He ABAAKOTCA NpUMepaMM BUBMIIAPUH, TaK KaK 3peJible CeMeHa IpU
pOpacTaHUM He NOJIy4aloT NUTaTebHbIX BELECTB HANPSMYIO OT MaTEPUHCKOI'0 pacTeHUs;

Bapuanm 2:

A) PacreHue 2 aBisgeTcsa npuMepoM BUBUIIAPUU B Y3KOM CMBICJIE;

B) Pacrtenue 3 siBisieTcs IPpUMEPOM BUBUIIAPUU B Y3KOM CMBICIJIE;

C) V¥V pactenusa 4 pasMHOXeHHe NPOUCXOAUT 3a CYeT 0Opa30BaHUsA Ma3ylIHbIX NOYEK B 30HE
COLBETHUS, YTO ABJISIETCS MPUMEPOM JIOKHOM BUBUIIAPUY;

D) ¥ pactenus 5 npopoCTKU MOYy4YalOT NUTATe/bHbIE BELECTBA OT MAaTEPUHCKOI'0 pacTEHUS;

E) VY pactenusa 1 cemeHHOe pa3MHOXeHHe OTCYTCTBYeT, pa3MHOXXeHHe MPOUCXOAUT TOJIbKO 3a
C4eT BbIBOJKOBBIX NI0OYEK;

F) V GosbmnHCcTBa «KUBOpPOAALIUX» PAaCTEHWH UCTUHHASA WM JIOKHAs BUBUIMAPUSA ABJISETCH
NpUCIOCO6IeHUEM K HEGJIAarONPUSATHBIM YCA0BUSIM CpeJibl: CYyXOH MJIM XOJ0AHbINA KJIUMAT, CoJIeHast
BO/Ia U 3bI0Kasi IOYBA, NOBBIIIIEHHAS BJXKHOCTb.

Bapuaum 3:

A) PacreHue 2 ABJIsIeTCS IPUMEPOM BUBHUIIAPHUU B Y3KOM CMBICJIE;

B) PucyHok 3 uirocTpupyeT Npoiecc BereTaTUBHOTO pa3MHOXEHUS;

C) VY pacteHuss 4 pasMHOXeHHEe MPOUCXOAUT 3a CuyeT 0Opa30BaHMA Ma3yLIHbIX MOYEK B 30He
COLIBETHUS, YTO SIBJISIETCS NIPUMEPOM JIOXKHON BUBUIIAPUH;

D) ¥V pacteHuss 5 mpoucxXoJUT BereTaTUBHOE Pa3MHOXKeHHE 3a CYeT 0Opa3oBaHHS Ma3yUIHbIX
noyek, popMUPYIOUIHUX CTOJIOHBI B 30HE COL|BETHS;

E) PacreHus 2 u 5 He SABJASIOTCA NpUMepaMHd BUBUIAPUM, TaK KakK 3peJsible CeMeHa INpHU
NpOpaCTaHUU HE MOJYYal0T MUTATEeJbHbIX BEL[eCTB HAPSMYI0 OT MAaTEPHUHCKOT'0 PAaCTEHUS;

F) V¥ GosibuIMHCTBA «KUBOPOASLIMX» PACTEHUM HWCTHUHHASs WJIM JIOXKHAs BUBHUIIAPHUS SIBJISETCS
NpUCIIOCO6IeHHMEM K HEGJIArOMPUSATHBIM YCA0BUSIM CpPe/ibl: CYXOU UJIM XOJIOHBIN KJIMMAT, COJIeHast
BO/Ia U 3bI0Kasi OYBA, NOBBIIIIEHHAS BJAXKHOCTD.
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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
NMOBCIOAY: Ha BETBSX JepeBbeB, JepeBAHHOM 3a6o0pe M ckambe. OHa cdoTtorpadpupoBasa
OOHapyKeHHbIH o6pa3ew (puc. A), co6pajia 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 OKpPYIJIOMW M OBaJbHON ¢QOpMbl, BbINOJHUJIA MNONEPeYHbI Cpe3 3THUX
00pa3oBaHUM, OKpacwja mnpenapat (pyKCMHOM M PaccMOTpesia NPU MAJIOM yBeJIMYEHUH
Mukpockona (puc. C).
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Ilo pe3yabTaTaM NOpoOBeJeHHbIN pPa6oTbl AHHA MNOJArOTOBWIA JAOK/IAJ AJS MKOJbHOM
KOHQepeHI1 MM, CoAepKallyii IpUBeJeHHble HUKe Te3Uuchl. [I[poaHain3upyiite npuBeeHHbIE
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 OKpYXKawlIled cpeJbl a30TOM MW TAXKeJIbIMU
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 cllOpOHOILIEHUS JAaHHOTO JIMIIAaHHUKA C/IyKaT IOKa3aHHble Ha pUCyHKe B BTopUuHO
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/JIOMa;

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 JIMIIAaWHUKA CIyKaT 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, SIBJISETCA 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 ypoxkalHOCTb 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 yBesn4yeHUH MJIOTHOCTU NONYAALUU F. vesca NPOAYKTUBHOCTb U YPOXKaUHOCTb ATOJAHUKA
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 10 - 3 6as1a
O6was da15 8cex sapuaHmMo8 4acms 8onpoca:
Ha ¢oTo nsoopaxkena Ponkas BeuepHuna (Nyctalus noctula).

I/ICHOJIBBYH 3HAaHHUA 110 CUCTEMATHKeE, MOp(l)OJIOI‘I/lPI n (l)Pl3PlOJIOI‘I/lH, d TaKiXKe HpeACTaBJIEHHbIﬁ
PHUCYHOK, AJIA KAaXKA0ro U3 CJie AYIOInux YTBep)KAeHl/Iﬁ YKaXXuTe, ABJIA€TCA OHO BEPpHbIM WJIHA
HEBEPHBbIM:

Bapuaunm 1:

A) CucremaTuyeckd NpUHaAJIEeXUT K noATuny becuepennbie (Acrania), cemeiicTBy [ nmagkoHOCkIe
neryuue Moy (Vespertilionidae);

B) BckapmiinBaert JieTEHbIIIENH MOJIOKOM;

C) Kuctb cuibHO pefylMpoBaHa;

D) Kenyaok npocToi;

E) fBasieTcss caMbIM KPYNHbIM Ha3eMHBIM HAaCEKOMOSITHBIM B MHUPE;

F) fIBssieTcs caMbIM KpYIHbBIM NIpeJcTaBUTeeM oTpsaa Pykokpsliabie (Chiroptera).

Bapuaum 2:

A) BckapmivBaeT AeTEHBIIIEN MOJTOKOM;

B) Cepaie TpéxkamMmepHOe, UMeeT 2 Kpyra KpoBoOOpaleHHs;

C) KucTtb cuibHO peaylMpOBaHa;

D) IlleiHbIX MTO3BOHKOB - 7;

E) OcHOBy panyoHa 3TOr0 BU/ia COCTABJISIET KPOBb JIPYTUX TENJIOKPOBHBIX ) KUBOTHBIX;
F) fIBssieTcs caMbIM KpYIHbBIM Npe/cTaBUTeeM oTpsaa Pykokpsiiabie (Chiroptera).

Bapuanm 3:
A) Ceppaue TpéxkaMepHoOe, UMeeT 2 Kpyra KpoBooGpaleHUs;
B) lleiHbIX NO3BOHKOB - 7;
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C) HarpyauHe pa3BUT KUJIb;

D) OcHoBy palnoHa 3TOT0 BH/Ia COCTaBJIsSieT KPOBb APYTUX TEMJOKPOBHBIX >KUBOTHBIX;
E) fBasieTcs caMbIM KPYIHbIM Ha3€eMHbIM HAaCEKOMOSIJHBIM B MUPE;

F) fBageTca caMbIM KpynHbIM NpeAcTaBuTesieM oTpsaaa Pykokpeuiblie (Chiroptera).
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3aganue ID 11 - 3 6as1a
O6was da15 8cex sapuaHmMo8 4acms 8onpoca:
Ha ¢oTo n3o6paxén O6bIKHOBEHHBIH ciaenbil (Spalax microphthalmus).

i M, ¥
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HCHOJI]:BYH 3HAHHA 110 CUCTEMATHKE, MOp(l)O.)IOl"I/ll/I H (l)PIBHOJIOFPIH, d TAKXKe Hpe;[CTaBJIeHHbII‘/Jl
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 TPUHAAJIEXKUT K oTpay ['prisyHbl (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 B0/10CIHOM NTOKpPOBE XOPOLIO Pa3BUThbI 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 10/ KOXKEH, a YIIIHble pAaKOBUHBI IpeTepIeu 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
O6was da5 8cex sapuaHmMos yacmsv 80Npoca:
Ha ¢poTo usoo6paxena Yepaomopckasa agpanuna (Tursiops truncatus).

Hcnonb3ys 3HaHUSA N0 cUCTeMaTHKe, Mop¢o/i1oruy ¥ GU3N0JI0TUH, a TAKXKe NpeCTaB/IeHHbIN
PHUCYHOK, AJISl KQXKJ0r0 U3 CJAeAYIOUMX YTBEPXKAEHUN YKAXKHUTE, ABJISIETCS OHO BEPHBIM WJIH
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) OTHocuTeJ/ibHO HeJJaBHUE 3BOJIIOIMOHHbIE IPEKU 3TOT0 BU/JIAa paHee XOJUJIH 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 IepeAHUM, 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) CkeseT nepejHell KOHEYHOCTH 06Pa30BaH IJIeYOM, IPeAIIeYbeEM 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 IIPEJIKA 3TOT0 BU/A paHee X0 UJIH 110 Cylle U UMeJIH
JIETOYHOE JibIXaHHUE;

F) OcHOBHBIM CcII0CO60M KOPMOJ00bIBaHUSA 3TOTO BU/AA ABJsAETCA 6MOQUIbTpaLIUS;
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3aganue ID 16 - 3 6a/1a
O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:
Ha pucyHKe npe/jcTaBjieHa cxeMa KpOBOOGpallleHU y IJ10Ja YeJ0BeKa.

Py ApTepuanbHbIN NPOTOK

BepxHAA nonana BeHa

JleBoe npepcepgue
OBanbHoe oTBepcTUe
lNpasoe npeacepave

J1eroyHbIn CTBON

MpaBbIN enyao4ek JleBbIN enypo4ek

BeHO3HbIN NPOTOK

[IpoaHa/M3upyiTe NpeACTaBJIEHHYI0 CXeMYy M AJI KaXKAOro U3 CAeAyIHMX YTBepPXKAeHUM
YKa)KUTe, SIBJISIETCSI OHO BEPHBIM UJIU HEBEPHBIM:

Bapuanm 1:

A) YV nuoja oborauieHHasi KMCJI0POAOM KPOBb, UAyllas OT MJIALleHTh], BIepBble CMeIINBAeTC C
BEHO3HOW KPOBbIO B JIEBOM NpeJiCEPAUY;

B) VY nsnopa ypoBeHb HachllleHUs (caTypalUy) KPOBU KUCJIOPOJAOM B BEHO3HOM IPOTOKE BBILIE,
4yeM B apTepHaJbHOM;

C) 3a cyeT Ha/Myus apTepUaJbHOrO MPOTOKA IJIOAY yAaeTcsd npuMepHo 1/3 ob6bema KpoOBH,
BbITQJIKUBA€MOT'0 MPaBbIM >KeJYJ0YKOM B JIETOYHBIMA CTBOJI, HAPAaBUTb Cpa3y B aopTy B 00X0J
HepYHKIMOHAJbHOI'0 MaJIOT0 Kpyra KpoOBOOOpallleHUS;

D) O6uee cocyaucToe CONPOTUBJEHME V IJIO/IAa B MaJIOM Kpyre KpoBoOOpalleHH!s BbIlIE, YEM B
0O0JIBIIOM;

E) Ecau no kakMM-7n60 NpuYMHAM He MPOUCXOAUT 3apallleHUs] apTepHUaJbHOI0 MPOTOKAa BCKOpe
10CJie pOXK/JeHHs, TO Yy TAKOr0 pebeHKa yBeJIMUMBaeTCs IpeiHarpy3Ka Ha IpaBbli »KeJly104YeK;

F) Ecau no kakuM-1160 NpUYMHAM He IPOUCXOAUT 3apallieHUsl apTepUalbHOr0 NPOTOKa BCKOpe
1ocJie pOX/JeHUs], TO y pebeHKa pa3BUBAETCsS CUHIOLIHOCTb KOXXHbIX MOKPOBOB (1IMaHO3) MU3-3a
cObpoca BEHO3HOU KPOBH JIETOYHOTO CTBOJIA B a0PTY B 06X0/, MaJIoro Kpyra KpoBoobpalleHus;
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Bapuanm 2:

A) YV nuofa oborauieHHasi KUCJI0POAOM KPOBb, UAyllas OT MJIALleHTh], BIepBble CMeIINBAeTC C
BEHO3HOU KPOBbIO B IPaBOM NpeJiCepPAUY;

B) VY nuoza no HMKHeH MoJIod BeHe B cepAlie NOCTynaeT 6oJiee o6oraljeHHas KUCJI0POAOM KPOBb,
4yeM 110 BepXHeH I10JI0W BeHe;

C) 3a cyeT Ha/M4yMA apTepHAJBHOrO MPOTOKA IVIOAY yAaeTcsd npuMepHo 1/3 ob6bema KpoOBHY,
BbITQ/IKUBA€MOT'0 NPAaBBIM >KeJyJOYKOM B JIETOYHBIM CTBOJI, HAIPABUTb Cpa3y B aOpTy B 00X0[
HepYHKIMOHAJbHOI'0 MaJIOTO Kpyra KpoBOOOpalleHus;

D) VY nsopa ob1ee conpoTHUBJIEHHE COCYZ0B IIJIAaLeHThI BbILIE, 4YeM 0011ee COTPOTUBJIEHHUE COCYZI0B
MaJIoro Kpyra KpoBooopallleHUs;

E) Ecuiu no kakMM-71M60 NpUYMHAM He IPOUCXOAUT 3apallieHUs apTepUaJbHOIro NPOTOKa BCKOpe
110CJIe POXKJEeHHs, TO Yy TAKOro pebeHKa yBeJIMYMBaeTCA OCTHArpy3Ka Ha JieBbIM XKeJlyj04ek;

F) Ecau no kakuM-q160 NpuYMHAM He NPOUCXOJUT 3apallleHUs1 OBaJbHOIO OKHA BCKOpe MocJie
pOXEeHUs, TO Y pebeHKa pa3sBUBAETCA CHUHIOIIHOCTb KOXKHBIX IIOKPOBOB (I}MaHO3) HU3-3a cOpoca
BEHO3HOW KPOBM JIETOYHOTO CTBOJIA B A0PTY B 00X0/;, MaJIOr0 Kpyra KpoBooGpallleHHUs;

Bapuanm 3:

A) W3-3a Ha/IMYUSA NPSAMOTO COOOLIEHUS MeX/y JIeFOYHbIM CTBOJIOM U a0PTOM Y IJ10/ja MPOUCXOJUT
CMellleHHe YUCTO apTepUabHOW U YUCTO BEHO3HOW KPOBU M B CUCTEMHBIM KPOBOTOK IONaJiaeT
CMelllaHHas KPOBb;

B) V¥ nsiopa ypoBeHb HachllleHUs (CaTypaluK) KPOBU KUCJI0POZOM B BEHO3HOM NPOTOKE BBHILIE,
4yeM B apTepHUaIbHOM;

C) 3a cyeT Ha/MyuA apTepUaJbHOrO MPOTOKA IJIOAY yAaeTcsd npuMepHo 1/3 ob6bema KpoBH,
BbITA/IKUBA€MOT'0 MPAaBbIM >KeJyJJOYKOM B JIETOYHBIHA CTBOJI, HAIPaBUTb Cpa3y B aOpTy B 06X0[
HepYHKIMOHAJIBHOT0 MaJIOro Kpyra KpoBooGpalleHHUs;

D) Y nsoga ob61ee conpoTHUBJIEHHE COCY/I0B IJIaLleHTHI BhIllle, 4YeM 061iiee CONPOTUBJIEHHE COCY/I0B
MaJIoro Kpyra KpoBoobpalleHus;

E) Ecau no kakuM-s160 NpUYMHAM He MPOUCXOJUT 3apallleHUsl apTepruaJbHOI0 MPOTOKA BCKOpe
1oCJie POXK/JeHHs, TO Yy TAKOro pebeHKa yBeJIMUMBaeTCsl NpeHarpy3Ka Ha IpaBbli »KeJy /104 eK;

F) Ecau no xakvM-i160 NpUYMHAM He MPOUCXOAUT 3apallleHus 0BaJbHOTO OKHAa BCKOpe IMocje
pOXKAEeHUs, TO Y pebeHKa pa3BUBAETCS CUHIOIIHOCTb KOXXHbIX MOKPOBOB (1}MaHO3) U3-3a cOpoca
BEHO3HOU KPOBH JIEFOYHOI'0 CTBOJIA B a0PTY B 06X0/1 MaJIoro Kpyra KpoBoob6palleHus;
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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%.
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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 YIJIOTHEHWEM JIETOYHOW TKaHU, 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
3HA4YeHHUS U NPAKTUYECKU He BJIUsET Ha pe3yJIbTaT U3MEPEHUS;
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F) Eciu IIPpOBOAUTDL TO K€ CaMO€ HccjieJOoBaHHE, HO 6€e3 eMKOCTHU C Han0B0ﬁ 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 UMEWIIUNCA B JIETKUX 00'beM BO3/yXa, TaK KaK 3TOMY
NpenATCTBYET 3JIaCTUYeCKas 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/nM4YUKM MaCCUBHOM ONYXOJIH, NOJIHOCTBIO NIepeKphIBalolield NPOoCBeT J0JIeBOro 6poHxa,
JlaHHbI MeTo/, M3MepeHUs QYHKLMOHAJIbHOW OCTaTOYHOM €MKOCTHU CKOpee BCero O0yJeT JaBaTb
HeBepHY10 onieHKY POE;

E) Ilpu BeIllOJIHEHUM ONMCAaHHOTO UCC/IEe0BaHUA N103a NaeHTa (J1eXa, CUZA UM CTOSA) He UMeeT
3HAYEHHUA Y IPAaKTUYECKH He BJIMSAET Ha pe3yJIbTaT U3MEePEeHHUs;

F) Ecin npoBoauTh TO e camoe UcC/leJ0BaHUe, HO 6e3 eMKOCTU C HaTPOBOW H3BECTBIO, 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) YesoBek He MOXET BbIJJOXHYTb BeCb UMEKOIIUKCA B JIETKUX 00b€M 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 HaJIU4YUK MacCMBHOW OMYXOJIH, IOJIHOCTBIO NepeKpbIBaKOILEeN NPOCBET [0JIEBOr0 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 Y NPAKTHUYECKHU He BJIMAET Ha pe3y/bTaT U3MepeHus;

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 da5 8cex sapuaHmMos yacmsv 80Npoca:
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 noBbllleH;
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C) Ipu 6asenoBoii 60s1e3HU okasaTesb T3RU nmoHWKeH;

D) Ilpy 3HAUYUTEJbHOM CHH)XXEHHUU OEJIOKCUHTETUYECKOW (QYHKUUK T[e4YyeHU (Hampumep,
BCJIE/ICTBUE LIUppo3a) nokalaTtesab T3RU OyzeT NOBbILIEH;

E) llpy npueme  mnpemapaToB, COJepKalluXx  I3CTPOTeHbl  (IOBBILIAKOT  CEKPELUI0
TUPOKCUHCBS3bIBAIOLIEro IJ100y/aMHa), nokasareb T3RU 6yeT NOBbIIIEH;

F) HopmMasbHoe 3HayeHUe UHAeKca 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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Tun 3aganui B. 3agaHus Ha conocTaB/IeHUeE 3JIEMEHTOB

B 3aaHUsIX JaHHOM YaCcTHU YYaCTHUKAM HEO6X0JMMO TPOAHAJIU3UPOBATh pa3inyHble GpoTorpaduy,
PUCYHKH, CXeMbl (0OTMeuYeHbl apabCKUMU LiUdpaMU) U CONIOCTABUTDb UM 3JIEMEHTHI U3 JIBYX CIIMCKOB,
NpUBeJEHHBIX HUKe (OTMedeHbl JIATUHCKMM 6YKBaMH U pUMCKUMU IJudpamu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHMM YYaCTHUKH [OJDKHbBl MHPOBECTH CTPEJKH MEXAY COMOCTaBIsSEMbIMU
3JleMeHTaMH.

CucreMa OLl€HKU:

3a Kaxk/loe BepHO yKa3aHHOe COOTBETCTBHE MeXJy 3JeMeHTaMU 1 u 2 psafoB Uau 2 U 3 pszioB
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 XapaKTepU3yKWTCA KIMMaTH4eCKUMU
U NOYBEeHHbIMM (aKTopaMH, a TaKKe THINHYHOM PACTUTEJbHOCThIO. Hu:Ke mnpuBeAeHBI
doTorpaduu pacreHmii, NpoU3pacTavIUX B Pa3HbIX NPUPOJHO-KJIUMATUIECKUX 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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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 NOYBEHHbIMM (aKkTOopaMH, a TaKKe THUINHUYHOM PACTUTEJBbHOCThIO. HH:Ke mnpuBeAeHBI
dotorpaduu 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.

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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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 (aKTopamMM, a TakKKe THINHUYHOHM PaCTUTEJbHOCTBIO. HuKe mnpuBeeHBbI
dotorpaduu 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, bo6poBslie (Rodentia Castoridae);

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

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

K) 3alineob6pasHsbie, 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). OmpeaenuTe y KaXAOro IMpeACTaBJIEHHOTO OGBEKTa CHCTeMaTH4YecKoe
1oJioKkeHue (OTpsAjA), COrJIacHO COBPEMEHHbIM IpeACTaBJIeHHMSM. A TaKKe COOTHeCHTe
KUBOTHOE C NOAXO0AsEeN eMy GUO0/I0TNYeCKON XapaKTEPUCTUKOM U3 CIUCKA.

CnMCOK 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.
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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 NOAXO0AsIed eMy GUO0JI0TUYeCKOHN XapaKTEPUCTUKOU U3 CIIUCKA.

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

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

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

CIMCOK XapaKTepUCTHUK:
[) YiHble pakOBUHBI BTOPUYHO pelyLIMPOBaHBbI, 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 ¢parMeHTHl MCTOJOrMYeCKUX IpenapatoB. Ha Kaxaoun
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 BbloepUTe NOAXO0JAILYI0 XapaKTepPUCTHKY U306paKeHHOI0 Ha
HeHd peLenTOPHOro 06pa3oBaHMs.

CnucoK TKaHe! (CMUCOK U30bITOYEH - B HEM €CTh JIMIIHUE 3JIeMEeHThI):
A) OpHOC/IOMHBIN OJHOPSAAHBIA IPU3MaTHUYeCKUN (KaeM4uaThli) 3NUTENIUN;
B) OpHOC/IOMHBIN MHOTOPSIAHBIA NPU3MaTHYeCKUH (MepLiaTebHbIN) 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, 06pabaThiBawIllasg HHPOPMALIMIO 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 pellleTyaToN KOCTH;
[II)  3Tu peuenTopHbIe CTPYKTYPbl BCTPEYAKTCS B IJIYOOKUX CJI0SIX KOXKH, A TAK)KE B CYCTABHbIX
KallcyJiaX, HaZIKOCTHHUIIE, BO BHYTPEHHUX OpraHax U uX 6pbhKerKax;
IV) B oTsimuue OT Jpyrux pelenTOpHbIX 06pa30BaHUM, 3TA CTPYKTYpa UMeEET JBUTrATEJbHYIO
MHHEPBAIMIO U 06/1a/]aeT COKPATUMOCTbIO;
V)  JTa cTpyKTypa B 3MGpHUOreHe3e pa3BUBAETCS KaK BBIPOCT NPOMEXYTOYHOI'0 MO3ra;
VI) PasHble 4YacTH peLenTOpPHbIX KJETOK OMBIBAIOTCA JBYMS pas3HbIMHU KUJKOCTSIMH,
Kap/IMHaJIbHO OTJIMYAOLIMMUCS [0 CBOEMY HOHHOMY COCTaBY;
VII) 3Tu penentopbl 0COOEHHO MHOTOYHMCJEHHbI B JAyre aopThbl U 30He 6UdypKaluu o61Leit
COHHOM apTepuy;
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3aganue ID 42 - 5 6ays10B (BapuaHT 2)

Ha ¢oTorpadpuax npegcrasieHbl ¢parMeHTBI FMCTOJIOTMYECKHUX IpenapaTtoB. Ha Kaxaoun
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 NOAXO0JAILYI0 XapaKTePUCTHKY U306paKeHHOI'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 NPU3MaTHYeCKUH (MepLiaTebHbIN) 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:

[) PenenTopHble KJeTKH Ha allMKaJbHOM I10JI0OCE HECYT KMHOLMJ/IMIO U MYYOK CTepPeOLUINH,
OTKJIOHSIIOIUXCS B Ty WJM HHYI CTOPOHY HpPH CMEIleHWH MeMOpaHbl C KpPUCTaLJIaMHu
KapboHaTa KaJbLus;

II) 3Tu peLenTopHble CTPYKTYpbl pacnosiaraloTcsi B COCOYKaX JiepMbl KU 0COOGEHHO
MHOI'0YHCJIEHHbI HA KOHYMKaX MaJbLEeB;

[II) CurHanbl OT 3THUX peLeNnTOPOB MOTYT NOCTYNAaTb HANpPSIMyl0 B KOPY BMCOYHBIX J0JeHd
noJsiymapui B 06xXo/; TaJaMyca;

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

V) C 3Tux peLenTOpHBIX CTPYKTYp HA4UHAKOTCA pedJieKTOpHble JYyTM MHOTAaTHUYEeCKHUX
pediekcoB Ha pacTsKeHUe;

VI) I[lepBu4Hasa 30Ha KOpbl, 06pabaThiBawIlasd MHGOPMaLMIO OT 3TUX PeLleNTOPHBIX CTPYKTYP,
JIOKaJIU3yeTCs B OCTPOBKOBOM /Jj0J1e U HHXKHEW 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 UM MHAA peleNTOPHasA CTPYKTYypa, a TaKKe OJAHA M3 TKaHed 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, 06pabaThiBaoLlas MHPOPMALMIO OT ITUX PeLeNTOPHBIX CTPYKTYP,
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 peLenTopHble CTPYKTYpPbl BCTPEYAOTCA B IJIyOOKUX CI0SX KOXKH, a TAKXKe 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 KaK BBIPOCT IPOMEXKYTOUYHOT'0 MO3ra;
VI) PenenTopHble KJe€TKHU Ha allMKaJIbHOM IOJIIOCE HECYT KUHOLUJIMIO U IyYOK CTEPEOLUINM;
VII) Heps, Hecymuii UMIYJIbCBI OT 3TOM peLleNTOPHOMN CTPYKTYPbl, IPOXOAUT Yepe3 6apabaHHYI0
I10JIOCTb.
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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 BOIIPOCHI AOJIX)KHBI ObITh 3allMCaHbI B BHU/J€ TEKCTa. O6paTI/ITe
BHHUMAaHHE, YTO OTBETHI HA BOIIPOCHI JOJI?KHbI OBITh MAaKCUMaJIbHO 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 50 - Makcumym 10 6a110B

B nepBoM anusoge «Y3HcAel» rJIaBHOW reporHe NoJapujid HeOObIYHOE pacTeHue, ColBeTHe
KOTOPOro OKpalleHo B ee JINOUMBbIN LBeT - YepHbli reopruH (Dahlia). HacellieHHas TeMHas
OKpacKa reopruHoOB, HAIOMHUHAKWIAaA YePHYI0, KpalHe peJKo BCTpeyaeTcs B npupoje. Xainau
Xano6supT (Heidi Halbwirth) u rpynna yyeHsbIX noj, ee pyKOBOACTBOM U3Y4YWJ/IM NUTMEHTHbIN
COCTaB COLBETUI reOPruHOB, a TaKXKe oINpeAe /NN HYK/JIeOTUAHYI0 NI0C/IeJ0BaTeJIbHOCTh U
YPOBEHb 3KCIIPECCMH I'eHOB, KOTOpble peryJMpylT B3aMMHbIe NpeBpalleHUuA NMUIrMeHTOB.
OHM OGHApPYKHUJIM, YTO Y NOJABJIAIOLLETr0 O0JIBIIMHCTBA COPTOB C «4YEPHBIMU» COLBETUAMM
CHIDKEH YpOBeHb CHMHTe3a WJH 3KcnpeccuM reHa FNSII. BHemiHu# BH/ COLBETHUSA U CXeMa
06pa30BaHUA NUTMEHTOB, ONpeJe/dIIMX Pa3HyI0 OKPAaCKy COLBeTHUs, IPUBeJeHbl HUXKe.

I'uppokcukopuyHas CHS AUS
KHCJIOTa + ey | 07 -NIC30KCUXAIIBKOH |y 4-71C30KCHAYPOH
Masnonun-KoA CHR (oxenrhIit) (OKeNTBIN)

l CHS

6’ -THAPOKCUXATTBKOH
(>KeNTHIN)

l FHT

o FNSII o
MIABOHOH N MABOH
(OecLBETHBII) (OecLBETHBIIN)
l DFR
JurunpodnaBox
(GecrBeTHBIN)
l ANS
AHTOIMAHUIVH —p PP AHTOIIMaHUH
(kpacHslif) (xpacHbIit)

BHuUMaTe/IbHO U3y4YHUTE CXeMy U OTBEThTE Ha CJIeAyloLiye NoABONpPOCHI:
1) YkaxkuTe ceMelCTBO, K KOTOPOMY OTHOCUTCS 0O'bEKT HUCCJIe[J0BAHUS, U XapaKTEPHbBIN /IS HETO
THII COLIBETHS;
2) llpoaHanusvpoBaB cxeMy, omnpeneauTe, 3PPeKTUBHOCTb paboOThbl KakWX (GepMEHTOB OyAeT
CHW)XeHa Y pacTeHUH C KeJThIMHU [JBETKaMU 110 CPAaBHEHHUIO C PaCTEHUSIMH, UMEIIIUMHU KpacHbIe U
TEMHBbIE I|BETKY;
3) IlpennosioxkuTe, Kakyl OKpacKy OyAyT MMeTb pacTeHHs, UMelllue OJUHAKOBO BBICOKUH
YPOBEHb 3KCIIPECCUU T€HOB aHTOLMAaHOBOTO U (pJIABOHOUJHOIO My TeH;
4) O6'bsicCHUTE, IOYEMY pacTeHUs C HapylieHueM B paboTe reHa FNSII uMetoT 60/1ee TEMHBbIE [IBETKH
10 CPAaBHEHMUIO C JUKUM THUIIOM;
5) H3BecTHO, YTO TeOpPrUH - OKTOIJIOUJHOEe pacTeHue. [OMO3UTrOTHOe pacTeHUe C TEeMHbIMHU
nBeTkaMu U AedektoM B redHe FNSII 6b1710 cKpeleHO ¢ pacTeHUEM JUKOro Tuma. [losydeHHbIN
rubpuz nojseprcs camoonblieHHIo. OnpejenuTe NPOLLEHT PAaCTeHUU C TEMHBIMH L BETKAMU OT
o0lLero 4ucja IOTOMKOB, €CJHM CYUTATh, YTO JAHHBIM NPU3HAK ABJAETCA PELEeCCUBHBIM U
HacJleZlyeTcsl 10 MeXaHU3My OJIHOT'0 JIOMUHUPOBAaHHUA. 3allUIIUTE OTBET C TOYHOCTBIO J10 1eCAThIX
JloJ1Ier IPOLLEHTa;
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6) OnuunTe MexaHU3M GOPMHUPOBAHUS TEMHOM OKpacKH COLBETHUN Ha reHeTUYeCKOM YpOBHE U
NpeANoJIOKUTE, TOYEeMy TEMHAsi OKpaca [[BETKOB reopTrUHa sIBJIsIeTCS HauboJiee peJIKou.
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3aganue ID 52 - Makcumym 10 6a110B

l'[epe,a BAaMHU Yepeln MVICKOIIUTAKIIEro ¥ onpeae/jaanuTe/JibHaA Taﬁjmua.

Ol'lpe,ZleJ'll/ITeJIbHaH TaﬁJII/ll.la

1) Auactema BrIpaxkeHa (9)

2) 'na3HuLbl pacnoJioXKeHbl 10 60KaM roJioBsl (9)

3) HocoBble KOCTH 10 AJIMHE paBHbI WK 60Jee JIOOHBIX (9)

4) B BepxHel 4eJIIOCTHU XOPOIlIo pa3BUTHI pe3libl (10)

5) B kax/joi mosioBUHKe BepxHel uestocTu MMeeTcsl HE Gosiee 5 1éuHbix 3y60B U 1 CUJIBHO
N2ETENI 020 (203 05023 0708 o TcTc <) 1 I'PbI3YHbI

6) Pe31ibl Ha BepxHeU YeJa0CTH OTCYTCTBYIOT (8)

7) Pe31ibl U KJIBIKK B BEPXHEH YEJIIOCTU OTCYTCTBYIOT, LEYHBIX 3YOOB 6.......... INAPHOKOIIBITHBIE
8) B kaxxj01 MOJIOBUHKE BEpPXHEH 4eJII0CTH UMeeTCs Mo 2 pe3iia, KOTOpble pacloJioXKeHbl APYT 3a
JIDYTOMuuuvsvvvesseesessssssssssssssssessssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssee 3AMLIEOBPA3HBIE

9) 'na3HUIbI B pa3/IMYHON CTENEHU CMElleHb] BIEPE, UMeeTCsl HeEOOJIbILOE MoJie OUHOKYJISIPHOTO
3peHus (2)

10) ViMeroTcs1 XOpOII0 Pa3BUTHIE KJIBIKU U XULHUYECKUE 3YObL..cuueurrererersrernens XHUIIHBIE

11) 'masHUIbl HaNlpaBJieHbl BIIEPE], MO3TOBOM OT/AeJ KpyIHee YeJI0CTHOTO......[IPUMATDI
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Hcnonb3ysa onpejeMTe/IbHYI0 Ta6MLy U Bamiy 3HaHUS O CTPOEHUM Yepena, JaiTe OTBeThbl
Ha cJeAylye noJBoNnpochkl:

1) IlpuBenuTe [0Ka3aTeJbCTBa, YTO JAaHHBIA 4epen NpPHUHAJJIEXUT NpeJCTAaBUTE/O KJjacca
MJiekonUTalOIIME;

2) Ucnosib3ys onpefeuTe/IbHYI0 TabJIMLy, YCTAHOBUTE OTPSAJ,. 3alMIINATe X0/ onpejeseHus (ecau
BbI COTJIACHBI C YTBEPKAEHUEM, TO PSJO0M C COOTBETCTBYIOILEN [UPPOM CTAaBUM 3HAK «+», €CJIU HET,
TO «-»). Hanpumep, 1+, 2-, 3-.

HanomuHaem, umo ecau 8bl CO2/1ACHbI C ymeepicdeHuem 8 onpedeaumenbHoll mabauye, mo 8bl
nepexodume Ha caedyrowutli Homep, ecau Hem, mo nepexod 0Cyuecme1s1emcs Ha Homep, yKa3aHHblll 8
CKOOKAX;

3) llpuBepute HE MEHEE TPEX npeacraBuTesiell JaHHOTO OTPsA/a, YKa3aB UX Ha3BaHUSA COTJIACHO
OMHApPHON HOMEHKJIAType.
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