BCEPOCCUICKA I OJTUMIIMAJIA LIKOJIbBHUKOB
BUOJIOT VL. 2025-2026 yu. T
MYHULMITAJIBHBIN DTAIL 9 KJIACC

MakcumanbHblii 0a/u1 3a padoty — 321.
Yacrts 1

Ha xaxabiii BOIPOC JaHbI YeThIpe BapuaHTa oTBeTa. BoiOepure TOJIbKO OIUH
NnpaBWIbHbIIA. MakcuMaabHbINA 02171 32 KasKa0e 3aaHue - O.

3apanmue 1.1

IIpr OECKOHTPOJBPHOM HCIOJIB30BAHUM AHTHOMOTHKOB Yy IIaTOTE€HHBIX OakTepuit
MOXET BO3HMKHYTh YCTOMUMBOCThH Cpa3y K HECKOJIbKMM TakKuUM IpernaparaMm. Takas
MHO>KE€CTBEHHAsl YCTOMYUBOCTh — CEpPbhE3HASE OMACHOCTh, MMOTOMY UYTO BBI3bIBAEMBIC
YCTOWYUBBIMU OAaKTEPHUSIMH 3a00JI€BaHMS HE MOTYT ObITh BbLICUEHBI aHTUOMOTUKAMU,
BO3MOXKHO JakK€ — HH OJHUM M3 aHTHOMOTHKOB, M3BECTHBIX UYEIIOBEUYECTBY. J[s
ITIOMCKa HOBBIX CPEICTB OOpHObI ¢ MHOXKECTBEHHON YCTOMYMBOCTBIO MCCIIEI0BATENH
MOCTABWIN CIIEAYIOMMUK dKcnepuMeHT. Ha vamke llerpu ¢ murarenpHbIM arapom
BBIPACTHIIM KYJIbTYpPY MATOTEHHOTO IIITaMMa KHUIIIeYHOoU majiouku E. coli, ycTolunsoro
KO BCEM H3BECTHBIM AHTHOMOTHKAM, TaK, YTOOBI KJICTKH TMOJHOCTBIO IMOKPHIBAIU
MMOBEPXHOCTh MHUTATEIBHON Cpelbl CIUIONIHBIM  CJIoeM. 3areM o00paboTaiu
MMOBEPXHOCTh YaIlIKM O00pa3lioM BOABI M3 PEKHU, MPOXOMAAIISH IO TEePPUTOPUHU
rycroHacenéHHoro ropoaa. HeGobiiioe KOTM4ecTBO BOIbI HAHECTU TOHKUM CJIOEM Ha
MMOBEPXHOCTh M, IOCIE TOTO KaK BOJA BOMTajlach B arap, 4allky OCTaBWJIM Ha
WHKYyOAaIMio B TeUeHne Hour. HayTpo Ha crutomHoM citoe u3 kiaetok E. coli Bo3Hukm
MpO3payHble Y4acCTKH Kpyriod (OpMbI — 30HBI pa3pyIICHHUs KIETOK OakTepuit
nuametpoM 3—5 wmwmuMetrpoB. Haiinute Hambosiee mnonaxopsiiee OObSICHEHUE
HaOJII0/1aeMOMY SIBJICHUIO CPEJIU MPUBEAEHHBIX HIKE YTBEPKICHUM.

1 https://www.mun.ca/biology/scarr/bacteria & T2 phage.jpg
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a) B Boje u3 peku okaszalics HOBBI aHTMOMOTHK, pa3pylliaroluil O0aktepuu. 30Ha
JU3Kca KpyTias, IOTOMY YTO OJIHa MOJIEKYJIa 3TOr0 aHTUOMOTHKA MOKET YHUUTOKUTh
MHOECTBO OaKTepUl BOKPYT.

6) B peunoit Bome ObuTH aMEOBI, KOTOPBHIE 32 HOUb CHEIHM BCE KIETKU OaKTEpHid,
KOTOpbIe ObUTM B ONMKaIIed JOCTYIMHOCTH, TEM CaMbIM O0pa3oBaB BOKPYT ceOs
KpYTJ0€ MyCTOe MPOCTPAHCTRBO.

B) B Bome Obuto OTIyrHMBaromiee OakTEepHil BEMIECTBO (PEMEUICHT), OT KOTOPOTO
KJIETKH OaKTepuil MUTPUPOBAIM B PAJUATBHOM HAMpPaBICHUH, TIO3TOMY MOTYUUIIHCH
KpYTJbl€ yCThIE 30HBI.

r) B peudHoit Bome ObuM BuUpyChl OakTepuii — Oaktepuodaru, KOTOpHIE,
Pa3MHOXHUBIIIMCh BHYTPU OAKTEPHH, BBI3BIBAIM JIU3UC KICTKUA U BBIXOJIUIM HAPYXKY,
3apakasi U JIU3UPYs OKPYKAIOIINE KIETKU, TOITOMY YYACTKHU JIU3UCA KPYTIIbIE.
Orser:

3ananue 1.2

Ha pucynke nzo0OpakeHa cxema yCTaHOBKH JJIsl OCYILECTBICHHUSI HEKOM MPOIEAYPbI
B J1Ta0OpaTOPHOM JIeSITENHbHOCTH OMoxuMuka. M3BeCTHO, 4TO B XOJi€ HEE HEKOTOPHIi
pacTBOP 3AJIMBAETCS B BOPOHKY 2, TTOCIIE YETO OnepaTop BKItodaeT Hacoc 4. [[ns yero
MCIIOJIb3YETCsl TaHHAsI Mpoleaypa?

N3o0paxenue

a) U1 00OoTaIleHUs] pacTBOpa MUTATEIbHBIMU BEIIECTBAMU
0) 715 BBIJICTICHUSI BEIIECTB B YUCTOM BUJIE

B) Ui (pUIIbTpauu pacTBopa

T') JIs KpUCTAJUIU3allMU BEIIECTBA

OtBeT:

2https://drive.google.com/file/d/1rLWaH5rRT_YQAy0j78MeAnRqOeDNIbjB/view?usp=drive_link
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3aganue 1.3
Ha pucynke mnokazanbl ¢doTorpaduu pa3IMuHBIX KJIETOK Oa3uIUalbHBIX TPHUOOB,
MJICKOTTUTAIOIINX M MAnOpPOTHUKOB. Kakoe CBOMCTBO SBJISIETCS] OOIIMM JIJIsl BCEX HUX?

a) HAJIMYUE )KT'yTHKA

0) HaJTU4YKe TOJCTOM KICTOUYHON CTCHKHU

B) CITIOCOOHOCTh MEPEKUBATH OECKUCIOPOIHBIE YCIOBUS
r) oOpa3oBaHue B pe3yJbTare Meiio3a

Ortser:

3 https://ars.els-cdn.com/content/image/1-s2.0-S1878614623000016-grl.jpg
https://www.researchgate.net/profile/Enrique-
Alegre/publication/224001711/figure/figl/AS:669567122669587@1536648650681/Boar-semen-
sample-images-acquired-using-a-phase-contrast-microscope.jpg
https://www.nybg.org/blogs/science-

talk/content/uploads/2013/10/Photo 1 Anemia_aspera_400x400pix_300dpi.jpg.jpeg
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3ananmue 1.4
BHuMaTenpHO M3y4yHTE CXeMy >XH3HEHHOTO Lukia Bojpopociu llopdupsr (oTmen
Rhodophyta) u Betoepure HEBepHOe yTBEepKIeHMHE.

rameThbl 9

3UTocnopbl

KoHxouenuc

Co At

KOHXOCNopbl

a) TMPEACTABJICHHBIN >KU3HEHHBIM IUKJI — TarIoAUIIOOUMOHTHBIA CO CHOPUYECKOM
peayKiuen

0) tayuioMm [lopdupsl, ynotpebdiiseMplil B ALY, TaIUIOWTHBIHN

B) rameThl [lopupel 00pa3yrorcs B pe3yabTaTe MUTO3a

I') 3UrOCTIOPbI PY MPOPACTaHUU 00Pa3yIOT raIIOUAHBIN TalJIOM

Orger:

4 https://www.nioz.nl/en
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3apanue 1.5

Pocsiuka kpyrnosmctaas (Drosera rotundifolia) — omHo M3 cambIX HEOOBIYHBIX
pacTeHud MOCKOBCKOW (hiopel. OHa W3BECTHA CBOUM YHHKAJIBHBIM CIOCOOOM
n00BIBaTh ceOe MUIITY. DTO TPABSIHUCTOE PACTCHHUE — HACTOSIIIHIA XHUIITHUK, CITOCOOHBII
K JIOBJIE HAaCEKOMBIX W TUTAaHWIO WMHU. Takoe MOBEJEHUE IOMOTAeT PACTEHUIO
BBDKUBATH B YCIOBHUAX OOJIOT C OTPAaHUYCHHBIM COJIEP’)KaHUEM MTUTATEIHHBIX BEIIECTB.
B Hameut cpenneit monoce, 0AHAKO, 3MMOM HEPEIKH CUIIbHBIE MOPO3bl. Kak MeHseTcs
o0pa3 U3HU POCSHKH U YTO C HEH MPOUCXOIUT C HACTYIUICHHEM XOJIOJOB, KOTAa
OOJBIIMHCTBO HACEKOMBIX MCYE3aeT WIIM BIAJAE€T B COCTOSHUE MTOKOS?

.\'

a) PocsiHka ¢ HaCcTyIUIeHHEM XO0JI0/I0B MEPEXOANT Ha (POTOABTOTPOHBIN THIT TUTAHUS,
IIpU KOTOPOM OPTraHu3M CaMOCTOSTEIbHO CHHTE3UPYET OPraHUYECKUE BEIIECTBA.

0) PocsiHka — oJiHOJIETHEE pacTeHHUE, BETETALIMOHHBIA IEPUO KOTOPOTO JJIUTCS C Mast
10 CEHTSIOPb.

B) B xonmonHoe BpeMs rona Haa3zeMHas 4acThb PacTeHUs OTMHPAET, a HA MOA3EMHOU
bopMUpYIOTCS 3UMYIOIIME TOYKH, PACIIONOKEHHbIE Y KOPHEBHILA, YTO IMO3BOJISIET
NEPEeHECTH HeOJaronpUsTHBIN CE30H.

r) JKu3HeneareapHOCTh POCSIHKY B 3UMHUM IIEPUOJT HE OTJIIMYAETCSI HUYEM OCOOEHHBIM:
IOl CHETOM COXPaHsETCsl JOCTaTOYHO BBICOKAsi TEMIIEPATYPA, & «OCHOBY PAallMOHA» Ha
ATOT MEPUOJ COCTABIIAIOT OECIIO3BOHOUYHBIE BPOAE KOJIOBPAaTOK M TUXOXOJOK,
0OUTAIOIINX BO MXY.

Orser:

5 https://c1.peakpx.com/wallpaper/616/355/724/plants-carnivorous-plants-wallpaper.jpg
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3aganue 1.6

BriGepute yTBepxkAeHUE, CHpaBEAIMBOE JUIsl PACTEHHS, CpE3 ILIBETOUYHOMH

KOTOpOro n300paxkéH Ha GoTorpadum.

ITOYKH

a) JUTS [IBETKa JAHHOTO PaCTCHHS XapaKTePEH CIIAHOJICTICCTHBI BEHUNK
0) 101 JTaHHOTO pacTeHust — 600

B) JJIsA paCTGHI/Iﬁ CeMeﬁCTBa, K KOTOPOMY OTHOCHUTCA AAHHOC PACTCHHC, XdPAKTCPHO

HaJIN4Huc @)epMeHTa MHUPO3HUHA3BI

r) JUId JIaHHOTO pacTeHus OyAeT XapaKTepHa BTOPUYHO TOMOpPU3HAST KOpHEBas

CHUCTEMa, XapaKTePHU3YIOMAasICs OBICTPHIM OTMHUPAHUEM TJIABHOTO KOPHS
OrtBerT:

3ananmue 1.7

C >TuM pacTeHHeM 3HAKOM KaXK/IbIi, KTO MpoOoBaj 0110/1a BOCTOUHOA3UATCKOU KyXHH.
DyTpeMa SMOHCKas HCIOJb3YyeTcs JUIsli MPUTOTOBJICHHS TMpuUIlpaBbl Bacabu. Ha
O0OTaHMYECKOM WIITIOCTpaliii Bbl MOXKeTe paccMOTpPEeTh €€ YeThIPEXJICNECTHbIC
BEHUYMKHU U COLIBETUSA-KUCTU. He mpaBaa jiv, B 3TOM PaCTEHUU €CTh YTO-TO OYEHb
3HakoMoe? KoHeuHo, Belb dyTpema MPUHAMIEKUT K ceMelcTBy KpecTouBeTHble, u
OHa MMEET MOA3EMHBIN 3amacaroniuii opraH, KOTOpPHIM IMOKa3aH Ha Qororpadum.

PaccmotpuTte cTpykTypy 3Toro oprana. Kakoe onucanne emy moaxoaut?

6
2239971265.jpg

https://www.shutterstock.com/image-photo/rapeseed-flower-bud-cross-section-260nw-
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a) KopHu, KoTOpbIe MOTYT pa3BUTHCS Ha 3TOH CTPYKTYpPE, OYAYT ABIATHCS OOKOBBIMHU.
0) [IpemmoxenHas CTpyKTypa HECET JINCThS ¢ Y3KUMU JIMCTOBBIMUA OCHOBAHHUSIMH.

B) Jlmsg »2ToM CTPYKTypbl XapaKTEpHO HAKOIUJIEHWE MUTATEIbHbIX BEILECTB
B 3aracaroiei napeHXumMe riIaBHOro KOPHS.

r) Ha npeaioxeHHoN CTPYKType MOKHO HAMTH Ma3yIIHbIE TTOYKH.

Otser:

" https://usercontent.one/wp/antropocene.it/wp-content/uploads/2022/09/Eutrema-
japonicum.jpg?media=1757747761

8https://www.waysidegardens.com/cdn/shop/files/Product Medialmage 29889 5.jpg?v=17531575
88&width=1445
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3aganue 1.8

B stom Meme cokpeIT Ouosornmueckuii cmbicia. IlepcoHaxk B yriay sBIseTcs
JTaMHUHapUE, a TepOU Ha MIEPEHEM IIJIaHE — XJIaMUIOMOHAI0M (3eIEHBIE BOJIOPOCIIH),
xpookokkycoM (Iluanobakrepun), cnuporupoit (XapoBbie BOJOPOCH), THATOTEKON
(XapoBbie Bojopociin). Beibepure BepHOe 0OBSCHEHHE IS 3TOTO M300paKeHUS —
MoYeMy Ha MEME YITIOMUHAETCSI «CIOPOPUT»?

SHAIOTRUTOICOPODHTOM

9

a) Ilepconax-mamMuHapus SBISETCS MHOTOKJIETOYHBIM CIIOPO(GHUTOM, a OCTaIbHBIC
OpraHU3MBbI SBIISTFOTCS OHOKJICTOYHBIMHU MIJTH KOJIOHHAIBHBIMHU CIIOpO(HUTaAMHU.

0) [lepcoHaxx-maMuHaApHUsi UMEET MHOTOKJIETOUHYIO CTAJUI0 CIIOPO(HUTA B )KU3HEHHOM
IIUKJIC, B TO BpeMs KaK OCTaJIbHBIC JIMOO HE UMEIOT €€ COBCEM, JIMOO MMEIOT HEIOJITO
YKUBYIIYIO OJHOKJIETOYHYIO CTaIUI0 criopoduTa.

B) [lepcoHak-TaMuHapusi MPOU3BOIUT CHIOPHI B PE3YyJIbTaTe CIIOPUUYECKON PEIYKIIUH,
B TO BpEMs KaK OCTaJIbHbIEC IEPCOHAXKN — B PE3YJIbTATE TAMETUYECKON PEIYKIIUU.

r) IlepcoHax-mamMuHapusi MPOU3BOJUT TaMeThl Ha crnopodure, B TO BpeMs Kak
OCTaJIbHBIE IEPCOHAXKKU 00Pa3yIOT raMeThl Ha raMeTouTe.

OTBeT:

9 https://cs13.pikabu.ru/post img/2023/07/31/7/1690801153232411118.jpg
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3aganue 1.9

Kuneromnact — 3T0 yHMKalbHas OpraHeiula, HpeACTaBistoIas coO0il CKOIUIEHHE
muTtoxoHapuanbHoit JIHK B onHoi#t rurantckoit MuTOoXoHapun. OOBIYHO KHHETOIIACT
pacmoJoXKeH y OCHOBAaHMS JKT'yTHKa, OKOJIO Oa3aibHOro Tena. Beibepure opranusm, y
KOTOPOTO IIPUCYTCTBYET KUHETOIIACT.

a) Tokcoriazma (Apicomplexa);

0) am&0a mporeii (Tubulinea);

B) Tpunanocoma (Kinetoplastida);

r) xiaamuaoMoHnazna (Chlorophycea).

Orser:

3aganme 1.10

KopaOenbpHble yepBH — 3TO MOPCKHE OpTraHU3MbI, KOTOPbIE HAHOCST 3HAYUTENIbHBIN
Bpel, NpoTauuBasl JUIMHHBIE XOJAbl B JApeBecuHe (crosnbax, nupcax, Koplycax
JEPEBSIHHBIX CYAOB) C IMOMOIIBIO CBOEH BUJIOM3MEHEHHOW pakoBUHBL. [l nmutanHus
OHHM HE TOJBKO (PUIBTPYIOT BOJY 4Yepe3 CU(POHBI, HO M MEPEBAPUBAIOT APEBECHBIC
ONWIKA C TMOMOIIBIO CUMOMOTHYECKUX OakTepuid. Teno >KMBOTHOTO 3alUIIEHO
MaHTHEN, KOTOpAasl BBIAEIAECT H3BECTKOBBIM CEKpPET HAa CTEHKHM Xxonxa. K kakon
CUCTEMATUYECKON TIpynne OECrnO3BOHOYHBIX >KMBOTHBIX OTHOCSATCA KOpaOelbHbIE
yepBu?

10

a) OpPIOXOHOTHE MOJUTFOCKH

0) KoJIbYaThIe YEPBU

B) JIBYCTBOpPYAThIE MOJUIFOCKH
I') KpyIJIbIE YEPBU

Ortger:

10 Teredolites.jpg
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3aganmue 1.11
Ha xaptunke mpeacraBieH mpenapar ¢(parMeHTa MUIIEBAPUTEIHLHOU CHUCTEMBI
tapakana. Kakue cTpykTypsl 0003Ha4€HBI 3HAKOM BOMpOCa?

3aauss
KUILIKA

11

a) IeYEHOYHBIE BBIPOCTHI

0) cieno 3aMKHYTbhIE TpaxeH

B) MaJILIIUTHUEBBI COCY/IBI

I') KPOBEHOCHBIE KAITMJUISPhI KUIIEYHUKA
Ortser:

11 https://drive.google.com/file/d/1ZavIAtILRjw-fhD13hocO33Y ZBRpXjms/view?usp=sharing
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3aganue 1.12

Ha kapTuHKe miepell BaMH TpEACTaBIEHA CXEMa pa3BUTHA KOJIbYATOTO YepBs
(anHenuael). CrneBa MpeACTaBICH 3apOJIbIIl AHHEIHUIbl HA CTAIUU YETHIPEX KIIETOK
(6mactoMepoB), MOCEPEIMHE — CXEMa CTPOCHUS TJIAHKTOHHOM PECHUYHON JTMYUHKHU
Tpoxodophl, a ClpaBa — TCHEPATU3UPOBAHHAS CXEMa CTPOCHHUS B3POCIIOTO UYEPBA.
PaccmoTpuTe cxemy ¢ 0003HaYEHHBIMH B3aUMOCBSI3IMHA MEKY CTPYKTYpaMU Pa3HbBIX
CTaJWiil ¥ BBIOEPUTE BEPHOE YTBEPIKICHNUE.

NPOCTOMUYM
BMNUKENbHBIA —, P y
PECHUYHLIA

NEPUCTOMNYM
CyNTaH —

NPOTOTPOX —
OKDNOPOTORaR

PECHUIHER 303 CErMEHTHPOBaHHOE

Teno

FACTPOTPOX-—"
TanoTpoX-—=

12

a) [lns KonmbyaThIX YepBEH XapaKTepeH JACTEPMUHUPOBAHHBIN THUIT Pa3BUTHS, TO €CTh
cynb0a Kaxx0ro 6actomepa onpenenseTcs yKe Ha paHHUX dTarax JpOoOJICHHUS .

0) Jims KonmpyaThIX dYepBEH XapaKTEpeH paauaibHBIM THUN APOOJICHHS, TO €CTb
MJIOCKOCTH JIEJIEHUS 0JIaCTOMEPOB PACIIONIAratoTCsl MEPIEHIUKYISPHO U MApaIeTbHO
ocH 3MOpHUOHA.

B) Tpoxodopa anHenupg Bcerjga sBISETCS JEUUTOTPO(DHON JUYUHKOM, TO €CTh
HCIIOJIB3YeT 3amachl )KeITKa KaK €IMHCTBEHHBI HCTOYHUK MUTAHUS.

r) [luruauym He SIBISETCS HACTOSIIUM CETMEHTOM Tejia B3POCIOTO 4YepBs, TaK Kak,
B OTJIMYHME OT HACTOSIINX CETMEHTOB, OH (popMUpyeTCs U3 dnruchepbl TPOX0(OopHI.
Otser:

12 https://elementy.ru/images/kartinka dnya/trochophora 1.jpg
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3aganmue 1.13
BHyTpuuepenHoil KHHETU3M — MOABJIECHUE MOJIBUKHOCTH MEXKIY BEPXHEN YEITIOCTHIO
U OCTAJIbHBIM YEperoM. Y KaKUX W3 MPUBEAEHHBIX OTPSJOB MTHUI] BHYTPUUEPEITHOMN

KMHETH3M BBIPKEH B HAaMOOJIbIIIEH CTETICHN?

B)15

OTBeT:

1,)16

3ananue 1.14
BriGepute cymMmmMy MHUHUMAIbHBIX 3HAYCHUN TPODUUECKUX YPOBHEH BCEX UETHIPEX
YKUBOTHBIX, IPEICTABICHHBIX Ha WUIFOCTPAIUH.

17

a)5 0)8 B) 9 r) 10
OrtBer:

13 https://upload.wikimedia.org/wikipedia/commons/1/1c/Pfau_imponierend.jpg

14 https://www.petshop.ru/upload/medialibrary/c76/c7669580b8f04a4995e386211993ae2f.ipg
Bhttps://upload.wikimedia.org/wikipedia/commons/thumb/6/6f/Somateria_mollissima_male..jpa/12
00px-Somateria_mollissima_male..jpg

16 https://upload.wikimedia.org/wikipedia/commons/b/be/Apus_apus_-Barcelona%2C_Spain-

8 %281%29.jpg

1 Kamp n3 M/ «38 momyraesy», «Coro3mMynsThuabsMy», 1976 T.

12
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https://upload.wikimedia.org/wikipedia/commons/thumb/6/6f/Somateria_mollissima_male..jpg/1200px-Somateria_mollissima_male..jpg
https://upload.wikimedia.org/wikipedia/commons/thumb/6/6f/Somateria_mollissima_male..jpg/1200px-Somateria_mollissima_male..jpg
https://upload.wikimedia.org/wikipedia/commons/b/be/Apus_apus_-Barcelona%2C_Spain-8_%281%29.jpg
https://upload.wikimedia.org/wikipedia/commons/b/be/Apus_apus_-Barcelona%2C_Spain-8_%281%29.jpg
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3aganue 1.15

Onnolt M3 mpoOJIeM KOCMHYECKUX IOJETOB SIBISETCS Je3aJanTalius opraHu3ma
B YCJIOBUAX HEBeCOMOCTH. OHa MOXET MPOSIBIATHCS B BUAE TAKOIO SIBIICHMS, Kak
OpTOCTAaTUYECKAsi TUIMOTEH3US — PE3KOe NaJeHUE apTEepUaIbHOIO JABJICHUS MPU
MepEeBO/IE Teja YeJoBeKa U3 TOPU30HTAIILHOIO COCTOSIHUS B BepTUKaiabHOE. [lagenue
JTABJICHUSI OTTACHO TE€M, UYTO YEJIOBEK MOXKET MOTEPSTh COZHAHUE.

B HOpMe yenmoBeueckuii OpraHWU3M HAyUYWJICS MPUCIIOCAOIMBATHCS K TaKMM CMEHAM
MOJIOKEeHUsS Tesa Ha 3emuie. HO y KOCMOHABTOB, MPUJIETAIOMIMX M3 KOCMOCA, 3TH
MIPOIIECCHI CJIETKA HAPYIIICHBI.

N3 npuBeaéHHOTO crmmMcKa BBIOEPUTE MEXaHU3M, KOTOPBIM HE CIOCOOEH ITOMOYb
OpraHu3My COXPaHUThb apTepHaIbHOE JaBJICHHE Ha BBICOKOM YypOBHE (TO €CTh
MIPOTHUBOJICHICTBOBATH €TI0 CHUKEHHUIO).

/’

>40 mm Hg
o S —
X 15
T T T T ]
0 15 30 45 60

18

a) YBEJIIMYCHUE TITYOHUHBI JTbIXaHUS

0) YBEIIMUCHHUE YaCTOTHI CEPACYHBIX COKPAIICHHIMA
B) YBEIIMUEHUE TOHYCA BEH HM)KHUX KOHEYHOCTEHN
I') BBIBEJICHUE KPOBH M3 JICTIO B OOIIMI KPOBOTOK
OrTBer:

18 https://disk.yandex.ru/i/FNMsUeL XamnGNg
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3aganue 1.16

VYuéHple U3YUHIIU MEXaHU3M MOJJICPKAHUS TEMIEpaTyphl Tela Y COJHEYHOMH PHIObI
(Lampris guttatus). Ha rpaduke noka3ana JUHaAMHKA TEMIIEPATYPbI MBIIIIIEI TPYIHOTO
IJTABHHUKA PHIOBI MIPH MOTPYKEHUU PBHIOBI Ha pasHyio Tiyouny. Ha pucyHnke mokazaHo
pacrojoKeHUEe COCYIOB B JKaOCPHBIX dJIeMEHTaxX cosiHeuHou peiobl (AFA — afferent
arteria — mpuBoasiue cocyabl B TKaHU xabepHoit nyru, EFA — efferent arteria —
OTBOJSIINE COCYIbl B TKaHM >ka0epHOM ayru). Takke H3BECTHO, YTO >KaOpbl U
MyCKyJiaTypa MOKPBITHl TEIJIOU30JUPYIOIINM >KUPOBBIM clioeM. Bribepute BepHOE
YTBEpXKACHHE, OOBICHSIONIEE CHOCOOHOCTh COJNHEYHOM PBIOBI MOJACPKUBATDH
MOBBILICHHYIO TEMIIEPATYPY TENa.

() enmghuy

a == Temn. MuiuLb NNAOHWKS
w— TeMn. sogs
- INyGuxa 10

Tesnepatypa (*C)
£+ ]

19:00 19:40 20:20 21:00 2140 22:20

Bpema gHa

19

a) Pr10a n3beraer norpy>keHus Ha riyOUHY, TJ€ TEMIIEPaTypa BOAbI OITYCKAETCSI HUXKE
8 °C.

0) [locTosiHHast TeMnepaTypa MBI 00€CTIEYMBAETCSI B OCHOBHOM 3a CUET PEAYKIIUU
XKaOEpHOM TOBEPXHOCTU M YBEIMYEHUS JOJIM KOXKHOTO JbIXaHUS, YTO CHHUMKAET
TEIJIONOTEPH.

B) Temuio coxpansiercst 0jaroaaps MOJIHOMY pa3zesIeHUIO apTepHaIbHOTO U BEHO3HOTO
KPOBOTOKOB, MPHUYEM XOJIOJHAS apTepuajibHas KpPOBb HM30JMpPOBaHa OT MBIIIEYHBIX
TKaHEHN KUPOBOU MPOCITONUKOM.

r) CoxpaHeHMIO TeIUla CIOCOOCTBYET TEIIOOOMEH MEXAy COCydaMHu B kaOpax u
TEIUIOU30JIALMS TKAHEH.

Orger:

3ananmue 1.17

Ha pucyHke mokasaHo cTpoeHHe OYKH MOPCKOro konbka (Hippocampus). B oTinune
OT OOJIBIIMHCTBA APYTUX MO3BOHOYHBIX, IOYKAa MOPCKOT'O KOHbKA arjoMepyJisipHas —
B HEHl MOJHOCTHIO OTCYTCTBYIOT KIyOOuKHu M Kancyibsl boymena-IllymnsHckoro. Tem
HE MEHEE ATOT OPraHU3M YCIEIIHO MO/JIEPKUBAET BOJHO-COJIEBOM OaJlaHC U BBIJIEISIET
OpOAYKThI OOMeHa. PaccMoTpuTe cXeMy CTpOEHUs arjioMepyJIipHON MOYKH MOPCKOTO
KOHBKA U BEIOEPUTE BEPHOE YTBEPKIACHHE.

19 https://drive.google.com/file/d/1fW6fKQAAgdIaASc2KhZoAkbmIAQyet1U/view?usp=sharing
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BoMmias sy Tpm
Xoocromm

L)

[T W

Meos et pamesendl
NpaTHK

Crpawa
(cocanwemn
R Thany)

NogTarsias
e
MO

20

a) AriioMepyssipHasi I04Ka MOPCKOTO KOHbKA 0 MPOUCXO0KICHUIO SBIIAETCS TOJOBHOM
MOYKOM (ITpoHEPpOCOM).

0) Y MOpCKOro KOHbKa MPOAYKTbl OOMEHA YHAISIIOTCA MyTEM aKTUBHOM CEKpeLuu
BEIIECTB M3 KPOBH B KaHAJBIBI, paloTalmue B MPOTHBOTOYHOM HAIMpPaBICHUU
C IOYEYHOU NMOPTATBHON CUCTEMOM.

B) Mopckoii KOHEK SBISETCS OCMOKOH(OPMEPOM, TMO3TOMY HE HYXAAeTcA
B (DYHKIIMOHMPOBAHUH IMOYEUHBIX KIIyOOUKOB U KarcyJl.

r) Mopckoil KOHEK KOHIIEHTPUPYET MOYY C MOMOIUIbIO Y/UIMHEHHON mnetiu ['eHre,
KOMIIEHCUPYS OTCYTCTBHE KITyOOUKOB.

Ortser:

3apanue 1.18

VY KOT0 U3 IEPEUNCICHHBIX PAKOOOPA3HBIX OTCYTCTBYIOT CJIOKHBIE TJ1a3a BO B3POCIOM
COCTOSTHUN?

a) oobikHOBeHHas naduus (Daphnia pulex);

0) apremus (Artemia salina);

B) Mopckoii xxényas (Balanus crenatus);

r) muUTeHb Becennui (Lepidurus apus).

Otser:

20 https://drive.google.com/file/d/18BNUj8cM9x0HyzpzB Ji960eM7BtshLa/view?usp=sharing
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3apanue 1.19

DHTEeporenaTuueckas MUPKYJIALUI — MEXaHU3M, MTO3BOJISIONIMNA YETOBEKY Y9KOHOMHO
WCMOJIB30BaTh KE€M4b. /JJaHHBIN MyTh HAUMHAETCS M 3aKaHYMBAETCs B nedyeHu. Ha ero
MPOTSKEHUN  JKETYHBIE KHUCIOTBI MOTYT II0 HECKOJBKO pPa3 MCIOJIb30BATHCA
OPraHu3MoOM Iepes dKCKpenuen. [Ipu nomaganuu B OJMH U3 NEPEUUCICHHBIX HUXKE
OpPTaHOB JKEITYHBIC KUCIOTHI OYAyT SKCKPETHUPOBAHBI U3 OpraHu3Ma. Beibepure »ToT
Opras.

a) ciernasi KUIIKa

0) mopTaibHAasl BEHA TICUCHH

B) IIEYCHb

I') IBEHAIIATUIIEPCTHAS KUIIIKA

OtBeT:

3aganue 1.20

B cTpoeHnn no3BOHKOB KaXXJ10TO U3 OTJEJIOB IO3BOHOYHHUKA €CTh CBOM OCOOCHHOCTH,
W IICWHBIA OTIOET He HCKIoueHue. Bam mpencraBieHa dotorpadus MIEHHOTO
ITI03BOHKA 4esioBeka. Kak BBl qymaere, Kakas CTPYKTypa IPOXOIUT B OTBEPCTHSX,
YKa3aHHBIX CTpeJIKaMu?

21

a) sspEMHas BEHa

0) MO3BOHOYHAs apTepHs
B) CHUHHOMO3TOBBIE HEPBBI
r) TuMbaTUIeCKui MPOTOK
Orser:

2L https://disk.yandex.ru/i/D2mQaEFQLCQurg
16
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3aganue 1.21

VYabpTpa3sByKkoBas AMATHOCTUKA — METOJX JIy4€BOM JMATHOCTUKH, IPU KOTOPOM
MCIOJIB3YIOTCSL YIBTPa3BYKOBBIE BOJIHBI Ui MOJMyYeHHUsT M300pakeHUs BHYTPEHHUX
OpraHOB YEJIOBEYECKOT0 Tena. [JJaHHbIi METOJ IMPOKO UCIOIb3YETCS B KIIMHUYECKOM
npaktuke. OCHOBHBIM 3JIEMEHTOM anmnapara Y 3U sBisieTcst yIbTpa3ByKOBOM JaTUUK,
€ro YCTAaHABJIMBAIOT B ONPEACIEHHOW OOJACTH Tejla, M 3XOCHIHAJbl IMO3BOJSIOT
OTIPEICTUTh PACCTOSHUE O OTPAKAIOIIUX YIbTPa3BYK OOBEKTOB B 3aJlaHHOM
HanpaBieHuu. Ha pucyHke mokazaHo pacrnonoxxkenue Y3M-matdumka co CTOPOHBI
nepenHel OproirHoii creHku. [Ipenmnonoxure, Kakoi OpraH MOKHO BU3yaJU3UPOBATh

IIpHX TAKOM HCCJICIOBAHNHU.

NpaBas cTopoHa

Hatymnk

JleBasl cTopoHa

PebepHasa ayra

(O

22

a) TICYCHb

0) moKeny1ouHas xenesa
B) cesie3éHKa

T) JIEBOE JIETKOE

Orger:

22 https://drive.google.com/file/d/1t-

v2XvmPgagnlCVo5sTx2DMSAEToVLxdZ/view?usp=drive link
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3aganue 1.22
PaccmoTtpure npuBENEHHBIA TMCTOJIOTMYECKUN IpenapaT M IPEAINOJIOKUTE, Kakas
TKaHb Ha HEM IIPEJICTABJICHA.

23

a) KOCTHas TKaHb

0) 2IaCTUYECKUI XPSIII

B) PBIXJIas BOJIOKHUCTAsl COCAMHUTEIIbHAS TKaHb
I') HEpBHAs TKaHb

OrtBer:

23 https://drive.google.com/file/d/1jmC6NNILTifsb\VVOm8pz1lbB1lyo278Yu0/view?usp=drive link
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3aganue 1.23
BriGepute BepHOE yTBEp)KJI€HHE O pabOTe MPSMBIX MBIIII TJIa3a, OTBEUAIOIINX 3a
TOPU30HTAIBHBIE IBUKCHHUSI.

Mpaswiid ras

Jeewit mas
MeguanbHbie NnpaMble

MbilIUB Ma3a

NarepanbHas npaMas NaTtepansHan npsamas
MbilULa rma3sa MbllWLia rmasa

24

a) 3a MOBOPOT TJIa3 BICBO OTBEUAIOT JIaTePabHAs MIPSIMasi MBIIIIIIA TPABOTO U JICBOTO
rJias.

0) Ilpum mnopaxxeHnn MeAWaIBLHON TPSAMOM MBIIIIEI Tja3a OyaeT HabImaThCs
CXOJSIIIEECs] KOCOTTIa3Hue.

B) 3a MOBOPOT IJjia3 BIIPABO OTBEYAET JIaTepajbHas MpsiMasi MBI MPABOTO I1a3a U
MeralbHas IpsiMasi MBIIIIIIA JIEBOTO TJ1a3a.

r) [Ipn nopaxeHun narepasbHON MPSIMON MBIIILBI OyAeT HAOTIOJATHCA OTKIOHEHHE
IJIa3HOTO SI0JI0KA KBEPXY

Otser:

24 https://drive.google.com/file/d/1h4c9A40Ej-tCx50AYkXZajJ95Y zHdjan/view?usp=drive link
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3ananue 1.24

CunapoMm yuinHEHHOrO HHTEpBana QT — 3To HapyllleHHe IPOLECCOB PENOISPU3ALUU
MHOKap/ia >KEeITyJ0YKOB, KOTOPOE Ha 3JIEKTPOKApAHOrpaMMe XapaKTepH3yeTcs
yBenuueHrueM uHrepBaiga QT u MOXeT mpuBECTH K BHE3AIHOW CEpIEYHON CMEpTH.
OpHOM M3 YacThIX MPHUYMH BPOXKIAEHHOTO CHHApOMAa yAIMHEHHOTO mHTepBana QT
aBisitoTcst myTaruu B reHe KCNH2.

benok, xomupyemsbiii renom KCNH2, dopmupyer anmbda-cyObenuHUIly KalUeBbIX
KaHaJoB B MeMOpaHe KapauoMuonuToB. Hapymenuio kakod (a3l moTeHIMaNa
JACHCTBHUS KapJUOMHUOIIMTOB OYJET COOTBETCTBOBATh COCTOSIHUE «IATOJIOTHS» Ha
pucyHke?

N3o6pakenue:
Hopma MaTonorus
R R
P = P J
Q Q
S S
< Qv > < QT >
WHTepBan WHTepBan
25

a) ¢aza 0: OpICcTpast AeTOIApU3aIs

0) aza 2: mnaro

B) (haza 3: ObIcTpasi KOHEUHAsI PETOJISAPU3ALIUS
r) baza 4: moTeHIUAT TTOKOS

Otser:

25 https://www.biorender.com/template/long-qt
20
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3aganue 1.25
[ToBbITIICHE KOHIIEHTPAIIMHA KAaKOTO TOPMOHA B KPOBOTOKE HanboJiee BEpOSITHO BEIET
K OCTE€OIOpo3y?

Hopma Ocreonopos

26

a) MapaTropMoH
0) rIroKaroH

B) JICITUH

') MEJIATOHUH
Ortser:

26 https://www.assaygenie.com/blog/bone-resorption-process-markers-clinical-significance/
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Yactp 2
Bam npepjiaralorcs TecToBble 3aJJaHUS ¢ MHOKECTBEHHBIMU BAPUAHTAMU
orBeTa (0T 1 10 5). Bame penieHne 0THOCUTEILHO KAXKI0T0 (BHIOOP, BepeH
JaHHbIA BAPDUAHT OTBETA UJIM HET) OlleHUBaeTcs B 2 6asiia. 3a omubdo4YHoe
penieHue BhIuuTaeTcs 2 0a/uia. MUHMMAIbHOE KOJIMYECTBO 0AJIJIOB 32 KaXK/I0€
3aganue — (0. MaxkcumanabHbIi 0ay1 — 10.

3aganue 2.1
N3MeHeHne Takux mapamMeTpoB, KaK JaBJICHUE U 00BEM BO BpEMS CEpJICUHOTO IHMKIIA,
MOKa3aHOo Ha JarpaMMme HIDKE. Y KaKUTe, KAKUe YTBEPKICHUS SIBJIAIOTCS BEPHBIMU.

. 120
g 100
3 [NasneHue B aopTe
Z 80+
=
o .
- 60
v 40
-
gI 20 - [asneHune B NnesoM npeacepanm
0 dasnerune B NesoM xenynoyxe
= 130
2_ ObweM NeBoro enyaodka
b3
s 90
Wal
0
O 50
-
% @oHoKapavorpaMma
/ Bpema

27

a) ®pakmus BeiOpoca (PB) neBoro xemyaouka cocrapinset npumepro 80 %.

0) 3akphITHE A0PTAITBHOTO U JETOYHOTO KJIAMIAHOB BBI3BIBACT 3BYK B MOMEHT «Z».
B) B MOMEHT «y» JKeITyI0YKH IMOTHOCTHIO JICTIOISAPH30BAHBI.

r) HamonHenue sxemy109K0oB MPOUCXOANUT OBICTPEE B IMEPBOM MOJIOBUHE JTUACTOJIBI,
1) B npoMexxyTke Mexay X U y IpeicepAus HalOJHSIIOTCS KPOBBIO.

Otser:

21 https://disk.yandex.ru/i/KmY xpGP6fvrK1Q
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3aganue 2.2
Ha dotorpadun nokazan GaxrepuanbHbiii mporecc. Kakue yTBepxkaenus o0 3ToM
MPOIECCE BEPHBI?

28

a) BepositHee Bcero, B pe3ysbTaTe 3TOro Ipoiecca 00e KIETKH OYyIyT COAepKaTh
WJICHTUYHBIE KOJIBIIEBBIC ABYXIIENoYeyHble MoJieKybl PHK.

0) ®@oTorpadus WILTIOCTPUPYET MOCICIHUM ATall JCJICHUS CTEOEIBKOBBIX OaKTepUii
(mammpumep, Caulobacter sp.).

B) JlaHHBII mpoliecC SIBISIETCS] OHON M3 MPUYUH OBICTPOTO PaCpOCTPAHEHUSI TEHOB
YCTOMUYMBOCTU K aHTUOMOTUKAM Cpeau OaKTepHil.

r) B pesynbrare cOmmxeHus: KIETOK U HATMYUST (PU3NYECKOTO KOHTAKTa MEXITY HUMHU
Oynet oOpa3zoBaHa OMOIIJICHKA.

1) Ha dororpaduu mokaszan nporecc nuranus xuinHou 6axrepun Bdellovibrio sp.
Otser:

28 https://encrypted-
tbn0.gstatic.com/images?g=tbn: ANd9GcQ2qrzcgyKVO2WgOdOKGTTXeYns6nVXL1lu fO&s
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3apanmue 2.3

[lepen Bamu Mukpogortorpaduu CTPYKTYp OJHOTO M3 IMpPENCTAaBUTENEH OTHeNa
[leu€nounsie Mxu. BriGepure yTBep>KaeHUs, CIpaBEJIMBBIE AJI JAHHOTO OTAeNa U
MpUBEIEHHBIX U300paKECHHI.

29

a) CTPYKTYypbl, 0003HaYEHHBIE MUPPOH 2, SBISIIOTCA Uan00IacTaMu

0) MIOMAHOCTH CTPYKTYpPHI oA Ludpoii 1 paBHa 2n

B) M300paxXEHHBIE CTPYKTYPhI YIaCTBYIOT Y MEYEHOYHBIX MXOB B PaclpOCTPaHEHUH
crop

T) JUIS JaHHOTO oTne’a MoxooOpa3HbIX XapaKTepHO HATMYUE MACISHBIX Tell

1) 1udpoit 3 0003HaUCHBI KEHCKUE TaMETaHT U1

Orser:

29 https://vcbio.science.ru.nl/en/virtuallessons/hepatophyta/
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3ananue 2.4

Kpa6-6okcép, wim kpab-nommon (Lybia tessellata), momyuun cBoé Ha3BaHue 3a
HEOOBIYHOE TIOBEJCHUE: OH HOCHT B CBOUX KIICIIHSAX JIBE KPOIICYHBIC aAKTHHUU H
pa3MaxuBaeT MMH, OTIYTHBAsl XUITHUKOB. [IOMHMO 3alMThl aKTHHUU CIYXKAaT JIJIsI
cOopa MEITKUX YacTHI[ MHIIH, YaCTh KOTOPBIX Oy/IeT cheieHa kpabom. Takum oOpaszom,
BOIIPOC O XapakTepe B3aUMOJICHCTBUS MEXAy KpabaMu-O00KcEpaMu M aKTHHHUSIMH
0CTaéTCsl OTKPBITHIM, TaK KaK TaKHe OTHOIICHHS MOXKHO pPacCMaTpUBaTh U Kak
MYTYaJIi3M, U KaK KJenronapa3uti3M. Eciu kpad Tepsiet oiHy 13 aKTHHUN, OH MOXKET
pa3/ieNiuTh OCTABIIYIOCSA IMOMOJIaM, 4YTOObI CO37aTh HOBYIO, KOTOpas 3aTeM
perenepupyet. Takum 00pa3om, Kpad Bcerima MMeeT «OOKCEPCKUE MepuaTKi» s
00OpOHBI W OXOTHI. BwIOepuTe BEpHBIC YTBEpXKJICHHS O Kpabax-Ookcépax W WX
AKTUHHSX.

30

a) Kpab-00KCEP OTHOCUTCS K TPYIIIE AECATUHOTUX PaKOOOPa3HBIX

0) aKTUHHMM TIOJIE3HBI KpabaM H3-3a HAJIMYMS y HHUX CTPEKATEIbHBIX KIETOK —
KHHUJIOITUTOB

B) KpaObI-00KCEPHI BIUSAIOT HA TEHETUYECKOE pa3HOOOpa3ne aKTUHHUI B MOIMYJISILTUN

I') aKTHHHHM TIOJIe3HBI KpabaM u3-3a BO3MOXKHOCTH COBMECTHOW MHUMHUKPUH —
oIpaXkaHus 00JIee OMaCHBIM XUIITHUKAM

1) KJICTTOMAPa3UTH3M pPeallu3yeTcs 3a CYET TOrO, YTO aKTUHHUH OJiaroapsi BEICOKOM
CKOPOCTH (PUIBTPAIMK BOPYIOT Y Kpaba Te Y4acTHIIbI OPTaHUKH, KOTOPHIE OH MOT OBl
CHECTh

Orger:

30 https://aquarium-style.ru/media/zoo/images/K8x15 149bda38bf1975eachf599f7681f31al.png
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3aganue 2.5

Mopckue )KUBOTHBIE CTAIKUBAIOTCS € MPOOIEMOil TOTPeOIeHHS BOBI C TIOBBIIEHHBIM
collepKaHUEM HOHOB (OCMOJISIPHOCTHIO). UTOOBI amanmTUpOBaTHCA K M3MEHEHUSIM
ATOTO MapaMeTpa, KUBOTHBIE MOTYT MCIIOJB30BaTh JBE CTPATETHU: KOHTPOJIUPOBATH
COJIEHOCTh B CBOEM OpraHu3Me 3a CYET BbIBEJACHUS H30BITKA COJEH WU Ke
(GYHKIIMOHUPOBATh TIPU PA3IUYHBIX YPOBHSIX OCMOJIIPHOCTH BHYTPEHHEH Cpepl.
Cpenu nepeurcaeHHbIX HUKE KUBOTHBIX BEIOEPUTE OPraHN3MOB-0CMOKOH(OPMEPOB,
TO €CTh HE CIIOCOOHBIX K PETYIISIIIUU COJIEPIKAHMS COJIEH B CBOEM OpraHU3ME:

a) aKTUHUH

0) Mopckue rpederKu

B) Tpecka

I') MOPCKUE UTyaHbI

1) ab0aTPOChI

Otser:

3ananue 2.6

JIarymkoBsiii com (Clarias batrachus) o6magaer yHUKaIbHONW CUHCTEMON BO3TYIIHOTO
JBIXaHMsI, OCHOBAaHHON Ha BHJIOM3MEHEHHBIX KAOEPHBIX CTPYKTypax — JAPEBOBUIHBIX
OpraHax, pacroJIO)KEHHBIX B Ha)KaOEPHBIX MOJOCTAX. ITH OPTaHbl MMO3BOJISIIOT COMY
3¢ (PEeKTUBHO ABIIIATE ATMOC(PEPHBIM KHCIOPOJIOM H JIaXKe NEPEMEIIATHCS MO CYIIIE.
Kakue W3 mepeuucieHHbIX YTBEp)KIECHHUN HanOoliee TOYHO OOBSCHSIOT, MOYEMY,
HECMOTPS Ha (U3MOJIOTMYECKOE COBEPIICHCTBO, CHUCTEMa BO3AYIIHOTO IbIXaHHS
JSATYHIKOBOTO COMAa CUHUTAETCS SBOJIIOIIMOHHBIM TYIHUKOM 110 CPABHEHUIO C JETOYHOM
CUCTEMOM MPEJIKOB TETpanon?

ApeBoBuaHbIE
opraHb!:
OCHOBaHue nepeaxui 3aqHWI
*abepHON abpbi i

HapxabepHasn
nonoctb
'

31

31 potd clarias 4 703.jpg
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununanpHbIN dTam. 9 kinacc.

a) JIpeBoBuUHBIC OpraHbl HE CIOCOOHBI A((HEKTUBHO U3BJIEKATh KUCJIOPOJI U3 BO3IyXa
Ipd HU3KOM BIQKHOCTH B  HAHKAOCPHBIX TOJIOCTAX, YTO OTIPAaHHYMBAET
pacrpocTpaHEHHE COMOB B 3aCYIIUIMBBIX PETUOHAX.

0) HamxabepHble TTOJIOCTH, B KOTOPBIX PACHOJIOKEHBI OPTaHbI, KECTKO OTPAaHUICHBI
B pazMepax KOCTAMH uYepena M APYTUMU CTPYKTYpaMU TOJIOBBI, YTO HE IMO3BOJISIET
3HAYUTEIBHO YBEJIIMUUTH ABIXAaTEIbHYIO IOBEPXHOCTD JJI JaJbHEUIIIECH 3BOJIIOIUY.

B) OHepreTudeckas CTOUMOCTh MPOU3ZBOACTBA U MOJJAEPKAHUS  CIOXHBIX
JTPEBOBUJIHBIX CTPYKTYP CIHUIIKOM BBICOKA MO CPABHEHUIO C MPOCTHIMU JETOYHBIMU
MEIIKaMHU.

r) JlanHas cucrteMa JbIXaHHs HECOBMECTHMA C Pa3BUTHEM KOHEUHOCTEH HA3E€MHOIO
THUIIa, HEOOXOIUMBIX ISl aKTHBHOT'O IEPEIBHXKCHUS Ha CYIIIE.

n) KpoBb, mpomemmmias depe3 APeBOBUAHBIC OpPraHbl, HACHIIICHA KHCIOPOIOM
HEJIOCTATOYHO JIJIs TTO/IepyKaHus MeTab0JIM3Ma, He0OX0IMMOTO JIJIS )KU3HU Ha CYIIIE.
OrTBer:

3ananue 2.7

[Ipumenenue nekapcTBeHHBIX BenlecTB (JIB) HaunHaeTcst ¢ uX BBEACHUS B OPraHU3M
WJIM HAaHECEHHMS Ha MOBEPXHOCTH Tena. OT MyTH BBEAEHUS MOTYT 3aBUCETh CKOPOCTH
pa3BuTHs d(]PekTa, ero MNpoAOIHKUTEIBHOCTh M BBIPAKEHHOCTh. Paznnuyaror
suTepanbhble (uepe3 KKT) u napentepansubie (Munys XKKT) mytu BBenenus. [lepen
BaMHM rpaduK 3aBUCHUMOCTHM KOHLIEHTpPAlMU JIEKAPCTBEHHOTO BEUIECTBA B ILJIa3Me
KpOBU OT IYyTH BBEACHHMS, MPHU 3TOM JBa rpaduka U3 4YEThIPEX HE MOJINUCAHBI.
[Ipoananusupyiite KpuBble M, ONHPAsCh Ha 3HAHUS O (U3HOJIOTHM YEJIOBEKa,
BbIOEpPHUTE BEpHBIE BAPUAHTHI OTBETOB.

KoHUeHTpauus J1B B kposu

Bpems

2 — BHYTPUMBIIIEYHOE BBEJICHHUE, 3 — MOJIKO)KHOE BBEJICHHE
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.

a) IlepBblii rpaduk MOKET ONKCHIBATH BHYTPUBEHHOE BBEACHUE JIEKAPCTBEHHOTO
BEIIIECTBA.

6) IlogkoxkHoe BBenmeHue obecrednBacT Oojee OBICTpPOE AOCTHKEHHS MHKOBOU
KOHIICHTPAIIMU B CPABHEHHUU C BHYTPUMBIIICYHBIM H3-32 JIYYIIETO KPOBOCHAOKEHHSI.
B) UeTBEPTHIil rpadyik MOXKET OMHCHIBATH TIEPOPATEHOE TPUMEHEHHE JIEKAPCTBEHHOTO
BEIIIECTBA.

r) BHYTpHBEHHO pEKOMEHIyeTCs BBOJIUTH TUAPOPOOHBIE COCTUHEHUS, HAIpPUMED,
MACIISTHBIC PACTBOPBHI.

1) Haubonee pekoMeHyeMoit 001aCcThIO ISl BHYTPUMBIIICYHOTO BBEICHUS SIBIISICTCS
nepeaHe00KOBast MOBEPXHOCTD )KUBOTA.

Ortser:

3apanue 2.8

Ha wn3o0pakeHHM NpencTaBiICHO CepJille ¢ BPOXIAEHHBIM IMOPOKOM — JedexToM
MEXOKEITYJOUKOBOM  Teperopoaku. BriOepuTe BepHBIC YTBEPXKIACHHUS, KOTOPHIS
ONKMCHIBAIOT TEMOJMHAMUYECKUAE HAPYIICHUS M KIMHUYECKUE XAPAKTCPUCTUKHU IPU
JTAHHOM MaTOJIOTHH.

32

32 https://drive.google.com/file/d/1Kd x4sg5mJk9uwclow-sB7SZOWaFT4rT/view?usp=drive link
https://ya.ru/images/search?img_url=https%3A%2F%2Fcf.ppt-
online.org%2Ffiles1%2Fslide%2Fp%2FPNnGSIEMy4KmfWOUJsvT5Nel FVAr8gLwYO0tD2B6Ru3
h%2Fslide-
27.1p0&Ir=2&pos=22&rpt=simage&text=%20cepa1e%20c%20BpoxneHEbIM%020m0pokom%20cep
111a%20-%20nedbexrom%20MexskenynoukoBoii%20neperopoaku
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https://ya.ru/images/search?img_url=https%3A%2F%2Fcf.ppt-online.org%2Ffiles1%2Fslide%2Fp%2FPnGSIEMy4KmfWOUJsvT5Ne1FVAr8qLwY0tD2B6Ru3h%2Fslide-27.jpg&lr=2&pos=22&rpt=simage&text=%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B5%20%D1%81%20%D0%B2%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%BD%D1%8B%D0%BC%20%D0%BF%D0%BE%D1%80%D0%BE%D0%BA%D0%BE%D0%BC%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0%20-%20%D0%B4%D0%B5%D1%84%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%20%D0%BC%D0%B5%D0%B6%D0%B6%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9%20%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D0%BA%D0%B8
https://ya.ru/images/search?img_url=https%3A%2F%2Fcf.ppt-online.org%2Ffiles1%2Fslide%2Fp%2FPnGSIEMy4KmfWOUJsvT5Ne1FVAr8qLwY0tD2B6Ru3h%2Fslide-27.jpg&lr=2&pos=22&rpt=simage&text=%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B5%20%D1%81%20%D0%B2%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%BD%D1%8B%D0%BC%20%D0%BF%D0%BE%D1%80%D0%BE%D0%BA%D0%BE%D0%BC%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0%20-%20%D0%B4%D0%B5%D1%84%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%20%D0%BC%D0%B5%D0%B6%D0%B6%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9%20%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D0%BA%D0%B8
https://ya.ru/images/search?img_url=https%3A%2F%2Fcf.ppt-online.org%2Ffiles1%2Fslide%2Fp%2FPnGSIEMy4KmfWOUJsvT5Ne1FVAr8qLwY0tD2B6Ru3h%2Fslide-27.jpg&lr=2&pos=22&rpt=simage&text=%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B5%20%D1%81%20%D0%B2%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%BD%D1%8B%D0%BC%20%D0%BF%D0%BE%D1%80%D0%BE%D0%BA%D0%BE%D0%BC%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0%20-%20%D0%B4%D0%B5%D1%84%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%20%D0%BC%D0%B5%D0%B6%D0%B6%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9%20%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D0%BA%D0%B8
https://ya.ru/images/search?img_url=https%3A%2F%2Fcf.ppt-online.org%2Ffiles1%2Fslide%2Fp%2FPnGSIEMy4KmfWOUJsvT5Ne1FVAr8qLwY0tD2B6Ru3h%2Fslide-27.jpg&lr=2&pos=22&rpt=simage&text=%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B5%20%D1%81%20%D0%B2%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%BD%D1%8B%D0%BC%20%D0%BF%D0%BE%D1%80%D0%BE%D0%BA%D0%BE%D0%BC%20%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0%20-%20%D0%B4%D0%B5%D1%84%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%20%D0%BC%D0%B5%D0%B6%D0%B6%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9%20%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D0%BA%D0%B8

Bcepoccuiickas onuMiuaga mkoaIbHUKOB. bruosorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.

a) HaOmomaercsa cOpoc KpoBU M3 IPaBOro JKEIYJOUYKAa B JIEBBIM H3-3a pPa3HULBI
JTaBJICHUH.

6) Crenenp cOpoca KpOBH U3 OJIHOTO JKEIyJouka B Jpyro oOpaTHO
MPOIMOPILMOHANIbHA pa3Mepy aedeKTa.

B) [IporcxoauT yBenuueHne Harpy3Ki Ha MaJlblil KpyT KpOBOOOpAIIEHUS, YTO MOXKET
IIPUBECTU K OTEKY JIETKUX.

r) Knuanueckue nposiBieHNs B 3aBUCUMOCTH OT CTENEHH TSKECTU COCTOSIHUSI MOTYT
ObITh B BHJE IUIOXOW TMEPEHOCUMOCTH (PU3UYECKHX HArpy30K, OJIBIIIKH,
cepameOrneHus.

1) IlepBbIM KOMIIEHCATOPHBIM MeXaHU3MOM siBisieTcst cHukenne YCC aiist cCHUKeHUs
Harpy3Ku Ha cepiie.

OtBeTsI:

3ananue 2.9
Ha pucynke mnpencraBieH cpe3 opraHa uyesnoBeka. Kakumu ¢yHKUUAMH U
0COOCHHOCTSIMU CTPOCHUS OH 00J1aaet?

33

a) B JaHHOM OpraHe BO3MOXHO MOJIOCTHOE M MPUCTCHOYHOE THUIIIEBAPEHUE
0) B opraHe MHO>KE€CTBO OOKAJIOBUIHBIX KJIETOK

B) Uepe3 CTEHKY 3TOr0 OpraHa BCacChIBaIOTCSI aMUHOKHUCIIOTHI B KPOBb

I') CTEHKa IpeCTaBICHa MepLaTeIbHbIM SIUTEINEM

1) Cau3ucTasi 00pa3yer KpUIThI

Ortger:

33 https://www.columbia.edu/itc/hs/medical/sbpm_histology 2009/lab/lab02_pseudostratified.html
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MynununanabHbIi oTamn. 9 kiace.

3aganue 2.10

Moua craHoBUTCS 60J1€€ KOHLIEHTPUPOBAHHOM TPU:

a) YMEHbBIIIEHUU 00BbEMA TKAHEBOW KHUIKOCTH

0) BBIIETICHUH aJbJIOCTEPOHA

B) BBIJICJICHUH Ba30INPECCUHA

I') BBIIEICHUH MPEACEPIHOIO HATPUIYPETUIECKOTO TOPMOHA
1) AaKTUBALlUM CUMITATUYECKON HEPBHOM CHCTEMBI

Ortger:

3aganmue 2.11
YkaxuTe BCce BEpPHBIC YTBEPXKICHHUS, OMHUCHIBAIOIIME MOP(HOIOTHYECKUe MPU3HAKU
1300paKEHHOTO PACTCHUSI.

34

a) cre0enb IPSIMOCTOS YU, OKPYTJIBII B CEUCHHUH

0) JUCTOPACTOJIOKEHHUE OUYepeHOE, JMCTOBBIC TUIACTUHKH TIPOCThIC, IIEIbHBIE,
C CeTYAThIM KHIJIKOBAaHUEM

B) COI[BETHE — JIaTepalibHasl KUCTh WJIM METENKA, HECYIIasi MHOTOYUCIEHHbIE aKTUHO-
MOpP(HBIEC LIBETKU

I') IBETOK C JBOMHBIM OKOJIOLIBETHUKOM; BEHYHMK MSATUIONACTHBINA CPOCTHOJIETIECTHOM,
TpyOUaThIid UM BOPOHKOBHIHBIN

1) KOPHEBAasi CUCTEMA CTEPKHEBAS, C XOPOILIO BbIPAKEHHBIM TJIABHBIM KOPHEM

Ortger:

34 https://www.mdpi.com/2223-7747/14/7/1131
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.

3aganue 2.12
KynbTypHbIii BUHOTpPaAJ OTHOCHUTCS K CceMeWcTBYy BuHorpamoBble, K KOTOPOMY
MPUHAJICKUT U JEBUUUN BUHOTPA MSTUINCTOUYKOBBIN. PaccMoTpuTe OoTaHMYeCcKue
WJUTFOCTPAIIAH TUX BUJIOB PACTCHHI M BEIOEPUTE MMPU3HAKH, TT0 KOTOPHIM OHU CXOJTHBI.

35

a) IUTOJ — BEPXHSS Aroaa

0) yCHKH TTOOETOBOTO IPOUCXOKIACHUS

B) IIpOCTas pacceYCHHAs JIMCTOBAS IIACTUHKA
I) )KU3HEeHHas popMa — JinaHa

1) IS TUMEPHBIN 1IBETOK

OtBer:

3 https://www.artemlegrand.com/products/
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Bcepoccuiickas onumMirana mkoabHUKOB. bromorus. 2025-2026 yu. r.
MyHununansHbli 3Tan. 9 Kiacc.

Yacts 3

BbiGepuTe BepHble cy:kaeHus. Baue peienne 0THOCHTEIBLHO KaxA0ro (BbIO0P,
BEPHO JaHHOE CyK/IeHHe UM HeT) oneHuBaeTcH B 4 6ajuia. 3a omudo4Hoe
peleHue BbluuTaercs 4 6anaa. MUHNMAaJIbHOE KOJIHYECTBO 0AJ10B 32 YacTh 3 —
0. MakcumanbHblii 6aa — 40.

3ananue 3.1
Bce anaspoOHbie OakTEpUM MOJIY4arOT OCHOBHOM Iy cuHTe3upyemoro AT® 3a cuér

peakiuii OpoKeHus.
Ortser:

3ananue 3.2
Ha dotorpadun n306pak€H cpe3 KOpHS B 30HE BCACHIBAHMUSI.

36

OrtBer:

3 https://0.quizlet.com/XEd7SNIEjRaO7jorBgS.MA.jpg
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Bcepoccuiickas onumMirana mkoabHUKOB. bromorus. 2025-2026 yu. r.
MyHununansHbli 3Tan. 9 Kiacc.

3ananue 3.3
Ha u3o6pakennn nokasana CTpyKTypa MY>KCKOW HIUIIKKA XBOMHOTO paCTEHUS.

37

OrtBer:

87 https://www.researchgate.net/figure/Populus-A-Populus-nigra-L-male-inflorescence-catkin-with-
nearly-fully-developed_fig6 286412805
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Bcepoccuiickas onuMiuaga mkoaIbHUKOB. bruosorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.

3ananue 3.4
Ha ¢ortorpaduu My»)cKoro couBeTvs TOMOJISI MOKHO 3aMETUTh BOJIOCKUA. BepHo nu,
YTO OHH SIBJISIFOTCSI BRIPOCTAMU SMUJEPMBbI OKOJIOIBETHUKA?

38

OrtBer:

38 https://d2seqvvyy3b8p2.cloudfront.net/84885e5e3044061be51efa93aeb11c76.jpg
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununanpHbIN dTam. 9 kinacc.

3aganmue 3.5
Ha xapTunke n300pax€H npecTaBUTeNb CUITUUX TTOTUXET.

39

OTBeT:

3aganue 3.6

Jlns yepenax xapakTepHo péOepHOe IbIXaHue.
o S -

40

OrtBer:

39 molekulyarnyy vzglyad na raznoobrazie zhizni 5 703.png
40 pnevmoniya-u-cherepah-300x232.jpg
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https://med-vet.ru/wp-content/uploads/2015/12/Pnevmoniya-u-cherepah-300x232.jpg

Bcepoccuiickas onumMirana mkoabHUKOB. bromorus. 2025-2026 yu. r.
MyHununansHbli 3Tan. 9 Kiacc.

3axanue 3.7
3HaKOM BOIIpOCa Ha TIPEACTaBICHHOM ()parMEeHTEe BCKPBITUS JIBYCTBOPYATOTO
MOJUIIOCKAa MAIAM 0003HAaYEHA KUIIIKA.

' ‘ ’;
Iepnkapamaibnas
HON0CTh
o

41

OrtBer:

3axanue 3.8
Ha nmpenapare npucyTCcTBYIOT KJIETKH COCTMHUTEIILHON TKaHU.

42

OtBeT:

41 https://drive.google.com/file/d/1zfOpFa97gjjgrOR00DeHrsuvOT5qGF8e/view?usp=sharing
42 CchlKa Ha M300paKeHue
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https://drive.google.com/file/d/1zfOpFa97qjjqrOR00DeHrsuvOT5qGF8e/view?usp=sharing

Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.

3aganue 3.9
Bo opranusme B3pociaoro KOJu4ecTBO KOCTEH MEHBIIE, YeM B OpraHu3Me peOEHKaA.
OTBeT:

3aganue 3.10

[Tnomanps GapaGaHHON MEPENOHKH B HECKOJBKO pa3 OOJbIIe IMJIOMAAN OBaJIbHOTO
OKHa, 9TO opMupyeT «3¢h(HeKT KaHUETIPCKOW KHOMKUY MPH MPOBEICHUU 3BYKOBOU
BOJIHBI.

Orser:

Yacrp 4

3a kaxa0e BepHOe COOTHeCeHUe HaYucasieTcs 2 6ayia. 3a Kaxaoe HeBepHoe
COOTHECEeHHE BbIluMTaeTcHa 2 0a/1a. MUHUMAJIBbHOE KOJIHMYECTBO 0AJIJIOB 32
Kaxxaoe 3aganue — 0.

3ananue 4.1

CtpoeHue MOKPOBOB >KMBOTHOTO — OJIHA M3 HamOoJiee BaKHBIX XapaKTEPHUCTUK,
KOTOpasi OTpakaeT HBOJIOLMOHHBIC TMPHUCIIOCOOTCHUS K Cpeae OOMTaHHS W YacTo
KOppEJIUpPYyeT C CHUCTEeMAaTHUYECKONW MNPUHAJJICKHOCThI0 opraHu3Ma. CorocTaBbTe
(dboTorpadguu oOpraHU3MOB CO CXEMaMH CTPOCHHS UX ITOKPOBOB.
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.

MyHununansHbli 3Tan. 9 Kiacc.
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.
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Bcepoccuiickas onumMirana mkoabHUKOB. bromorus. 2025-2026 yu. r.
MyHununansHbli 3Tan. 9 Kiacc.

3aganmue 4.2

Y pa3nIuyHbIX MPEACTABUTEIEH UWICHUCTOHOTMX WMEIOTCS MaHUITYJIATUBHBIC
KOHEYHOCTH, TIO3BOJISIIONME  3aXumarh  J00brdy. COOTHECHTE  Pa3IMYHBIX
MPEJICTABUTENEN YWIEHUCTOHOTUX U THUI KIICIIHU, XapaKTEPHBIN JJIs1 HUX.
YeHUCTOHOTHE
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254

355

S3https://tr.pinterest.com/pin/AVLSaj2fDs2FgsG6Npe5IkmLaA4F5hCc4A_zYR2KgQWYWe6zkr ¢
0GVA/
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununanpHbIN dTam. 9 kinacc.
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Tun xaenmmu

A HACTOSIIAsT KJICIITHS
b JIOKHAS KJICIIHS
B XBaTaTeIbHbIE KOHEYHOCTH OTCYTCTBYIOT
OrTBeT:
Opranusm 1 2 3 4 3)

Tun knenmm

56 https://ru.pinterest.com/pin/778067273098506480/
57 https://fr.m.wikipedia.org/wiki/Fichier:Dactylochelifer_latreillii_(37085390941).jpg
58 https://tr.pinterest.com/pin/707768897675071385/
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Bcepoccuiickas onuMiuaga mkoaIbHUKOB. bruosorus. 2025-2026 yu. T.
MyHununansHbli 3Tan. 9 Kiacc.

3aganue 4.3

KocTHbIE CTPYKTYpHI SIBIAIOTCS HE TOJBKO OINOPOM Tejla, HO M BMECTUJIMIIAMU JIJIA
Pa3TUYHBIX AaHATOMUYECKUX OOBEKTOB. Tak, depe3 ompeneinéHHbIC KaHaJbI, IIETH,
OTBEPCTHUS B KOCTSIX U MEXIY KOCTSIMHU IPOXOAST KPOBEHOCHBIE COCY[IbI, HEPBBI U
Ipyrue aHaTOMHYECKHE OOpa30oBaHMs, OOeCIeurmBasi CBS3b MEXKIY CHCTEMaMH
OopraHus3Mma.

Coenunute TpUBEAEHHBIE HA PHUCYHKE KOCTH C Hamboyiee TOIXOIAIIAMU
AHATOMUYECKUMHU OOpa30BaHUSIMHU, KOTOPHIE B HHUX PACIOJOXKECHBI WU TPOXOJST
yepe3 HuX. CTpelikaMu yKazaHbl MPOCTPAHCTBA, B KOTOPBIX MPOXOJAT yKa3aHHBIC

CTPYKTYPHI.
Koctn
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https://drive.google.com/file/d/1G9awnDUe86el Tkz6xcWuoDOF1yoAXOpz/view?usp=drive link
https://anatomytool.org/learn?field di view=All&page=312&utm medium=organic&utm source=
yandexsmartcamera
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Bcepoccuiickas onmumnuana mkonbHUKOB. bromorus. 2025-2026 yu. T.
MyHununanpHbIN dTam. 9 kinacc.

CTpyKTypHI
A | clMHHOM MO3T
b | cnMHHOMO3roBbIE HEPBBI KPECTLIOBOIO OTAEA
B | mepexol CIMHHOTO MO3ra B MPOAOJITOBATHIN
' | BosOKHA OOOHATENHHOTO HEPBA
I | 3puTeNbHBIA HEPB
E | BecTHOyIJISIpHBIN U CIIyXOBOW aHAJIU3aTOPhI
OtBer:
Koctp 1 2 3 4 5
Crpykrypa
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