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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Bri6epute BCE npaBunbHble BapuaHTbl OTBETa.
B KakuX MAIMIEBHIX TPOIYKTaX COACPIKATCS YTICBOIBI?

JlaHHBIE OTBETHI:

4

BepHLIC OTBECThI:

BOIIPOC 2: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiIbHbIe BADUAHTHI OTBETA.
[l BETpOONBIIAEMBIX PACTEHUI XapaKTEPHBbI CIEAYIOUINE IPU3HAKU:

JlaHHbBIE OTBETHI:

4

Bepnsie oTBeTsI:

BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB
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.
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Topunna
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De.
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T'opunna
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Coesblii coyc

De.

KomueHnas xonbaca
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L[BGTKI/I C NEPUCTBIM PbUIBLIEM
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L[BGTKI/I C NEPHUCTBIM PbUIBLIEM
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Bri6epute BCE npaBunbHble BapuaHTbl OTBETa.
Kakwne nporeccs! XapakTepHbI [UII CAMONOTHIECKUX a30TPUKCUPYIONINX OaKTeprii, HAXOAALINXCS B KITyOCHBKE

6000BOTO pacTeHus?

Jlannsie oTBeTsI: &l b,

Brigenenue 3K30TOKCUHOB

4 C.
m Permmukanms JTHK

Bepusie otBeTsI: L4 3.

Brigenenue curHajabHBIX MOJICKYJT

_-'I c-
Permmukanms JTHK
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
OTOT nepuoa Havgajcs 2,6 MIJIH JICT Ha3aJ 1 MPOJAOIZKACTCA 10 HACTOALICTO BPECMCHHU. Kakwne n3 MNEPEUUCICHHBIX HUKE

’KABOTHBIX OOUTAJIM HA HAIlIeH IJIaHEeTE B STOT nepuona, HO Ha JTAaHHBIM MOMCHT SIBJITFOTCS BLIMepH.II/IMI/I?

JlanHbIe OTBETHI: 'udl .

CrennepoBa KopoBa

Q4.
m [ITuna-uocopor

Bepnsie otBeTsI: L4 .

CrennepoBa KopoBa

& e.

Cabe3yOsbIii THTP (CMHIIOIOH)
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Kakne COCIUHCHUA 06pa3y}0Tc;1 B OpraHmu3Me 4€JjIOBEKa B X0/I€ MeTa00IMYECKUX npeBpameHI/Iﬁ 0eKoB?

JlanHbie OTBETHI: ' g.

AMHWHOKHUCIIOTBI

X | 4b.

MoueBuHa

_o-'l d.
Boma



De.

TTonunenTuasr

Bepnsie oTBeTsI: @ a

BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBeTa.
I[J'IH KOro u3 NepeYrCIICHHBIX JKUBOTHBIX XapaKTCPHO HAJIUYHNC AJOBUTHIX xenés?

JlaHHBIE OTBETHI:

4

Bepnsie oTBeThI:

AMHMHOKHUCIIOTBI

.

MoueBuHa

v I

AmMuak

Dd.

Bona

De.

TTomunenTuast

@a

YTKOHOC

@

Kapakypt

4.

Tomy6oit npeBonas

Qe

HNmnepaTopckuii CKOPIUOH

@a

YTKOHOC

@
Kapakypt

4.

Tonmy6oit npeBoa3

De.

MMnepaTopckuii CKOpIUOH
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BOIIPOC 7: 3AINIPOC MHOTOKPATHOTIO BBOJA MMPONNYIMEHHOI'O TEKCTA



Hepea Bamu I/I306pa)KCHI/I$I Ppa3JIMYHbIX JKUBOTHBIX (COOTHOHICHI/IH pa3MepoB HE CO6J'IIO[[CHLI). Onpez[eJmTe, K KaKMM TUIIaM
OTHOCSITCSI 3TH KUBOTHBIC. 3aITUIITUTE PYCCKUE Ha3BaHWs TUIIOB B CIIEIUAJIBHO OTBEAEHHBIC OIS pAaaom ¢
COOTBETCTBYIOIINMHU HOMEpaMH. OTBETHI HeOGXOI[I/IMO 3alMMCbIBATH CTPOYHBIMU 6yKBaMI/I.

1. [a]
2. [b]
3.[c]
4.[d]
5. [f]
BoiOpaHHbIii 0TBET: Iepen Bamu n3o0pakeHUs pa3TUUHBIX )KUBOTHBIX (COOTHOIICHHUS pa3MepOB He COOM0AeHbI). Ompe
3anuiuTe pyccKue Ha3BaHUs TUIOB B CIIELUATBHO OTBEIEHHBIE TOJISL PSIIOM C COOTBETCTBYIOIINME
1. "4 yeHncToHOrMeE
2. "4 niiockue 4yepBu
3. ' koTpUaATHIE YePBH
4. "4 kpyriabie 4epBH
5. ' korpUaTHIE YePBH
MeTo1 OLIEHKH IIpaBujbHbIE OTBETHI IJIs: A
Cosnaodenue wabnona [Hu]nenuctonor[uole( )?( )?()?
MeToa OleHKH IlpaBuibHbIe OTBETHI 1JIsA: b
Coenaodenue wabnona [T ]mocku[eid]( )?()?( )?ueps[pu]( )2()?()?2()?()?
Coenaodenue wabnona [PplabauTtodop[eia]( )?()?()?
MeTo OLIEHKH IIpaBujbHbBIE OTBETHI IJIsI: C
Cosnaodenue wabnona [KxJompuatsi[eit]( )?( )?( )?uepB[bu]( )?()?()?()?()?
Tounoe coomsemcmsue KOJIBYCIIBI
Cosnaoenue wabiona [Aalarenua[wsia]( )?( )?()?()?
MeTo/a OLleHKH IIpaBuabHbIe 0TBETHI M1 d
Cosnaodenue wabnona [Kx]pyrmsre( )?( )?( )?gaepru( )?( )?()?()?()?
Cosenadenue wabnona [Hu]ematon[bia]
Tounoe coomeemcmeue TIEPBUYHONIOIOCTHBIE
MeTo OLIeHKH [IpaBuabHbIe 0OTBETHI 1us:
Cosnaodenue wabnona [Kx]ompuatei[ed]( )?( )?( )?aeps[pu]( )?( )?()?()?()?
Tounoe coomeemcmeue KOJIbYEIbI
Cosenadenue wabnona [Aalarenua[sia]( )?()?()?()?
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BOIIPOC 8: 3AINPOC ®AMJA

Hccredosamenu 06HaApyCULY HEU3BECMHDLIL paAHee 8UO OOHOKIENMOYHbIX 3VKAPUOM U LINOTHUNU €20 MOPPONo2UtecKoe
onucanue. OCHOBbIBAACH HA IMOM ONUCAHUU, U30OPAZUME CXEMAMULECKU NPOOOTbHBIIL CPe3 OAHHO20 OP2AHUSMA MAK,
umo0bl Ha PUCYHKe ObLIU OMOOPAdICEHbL 8Ce YKA3AHHbIe Hudice dnemenmul. Ommembme HA PUCYHKE OaHHbIE CPYKMYPb,
E ucnoab3ysa ux Hymepayuio uz mexcma. @aiin omeema Heobxooumo 3azpyzums 6 popmame .PNG, JPG, .TIF um .PDF.
"Kierka nmeer BBITAHYTYIO popmy. [lnTonnasmariyeckas MeMOpaHna o0pasyeT rnornepeuyHslie TpeOHN, ONOsIChIBAIOIINE
KJeTKy 1o nosioroi cripaini (1). [Tonepeunas nmeperopojika 3 MUKpo(UOpHILI HUTOCKeeTa (2) eUT KISTKY Ha JIBe
HEO/IMHAKOBBIE 110 ()OPME HaCTH: MEPEIHsS OKPYIJIas, 3a/IHsIs - BBITAHYyTast. [lepe/iHsist 4acTh HECET KTy TUKOBBINM KapMaH



(3) U3 KOTOPOTO BHIXOAAT JiBa *KTyTUKA. OJIUH U3 HUX JJIMHHBIA U MIEPUCTHIN (4), HTOKPBIT OCOOBIMU BEIPOCTAMU
(MacTHTOHEMaMH); IPYroi — KOPOTKUH U rIaikuid (5) - He BRIXOIWT 3a MPeIeibl KTYTHKOBOTO KapMaHa. B obnactu
KTYTHKOBOT'O KapMaHa MeMOpaHHbIe TPe0HU OTCYTCTBYIOT. B OCHOBaHMH KaKOT'0 KI'yTHKA HAXOJUTCS Oa3aibHOE
TeTbIle — KuHEeTocoMa (6), 3asKOpeHHas B KJIETKE TPH TIOMOIIIH COKPATHMBIX KOPEIIKOB U3 MUKPO(GHIaMEHTOB. B
TepeHe N 9acTH KIETKH Takke HaxonuTces anmnapaT [onpmku (7). B 3agHel gacTu Xopo1ro BUAHEI KpyHHOE 1po (8),
OKPYKEHHOE IH/I0TIIa3MaTHIECKON ceThio (9), a Takke [1BE BBITSIHYThIE MUTOXOHAPHU, OPUCHTHPOBAHHBIC
OTHOCHTEJILHO MpoaoJibHOM ocu (10)."

Haunsnii otBet: 012054790(8).jpeg
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BOIIPOC 9: 3CCE

Pewume 3a0auy, ucnonwssys omeedénnoe none. Bce XxpoMOCOMBI y 9YKapHOT Ha KOHIIAX HECYT CIEIMAIN3UPOBAHHbIC
YYacTKH — TEIOMEpBHI, IPEIOXPaHIONINE XpOMOCOMBI 0T ciumnanus. Temomepnast IHK npencrasnena
MIOBTOPSIIOLIMMHUCS KOITUSIMU ONPE/IeNICHHOH HYKJICOTHAHON ITOCIIeJ0BATEIbHOCTH. B yacTHOCTH, 1JIsl ITO3BOHOYHBIX
JKIUBOTHBIX XapakTepHO noBToperne nocienoBaTensHocT TTAITT. U3-3a Hecnoco6HOCTH JIHK -0 TMMepasb
cuHTe3npoBaTh Kommio JIHK ¢ camoro koHma mocie Kaxa0ro KJIETOYHOTO IUKIIa TEIOMEpPHl yKopadnBaroTcs. B
¢ubpobacTe yenoBeKa AIMHA TEIOMEPHOH MTOCIEA0BATENbHOCTH HA KOPOTKOM IIIede XpPOMOCOMBI 1 B Hauane
sKkcriepuMenTa coctapisiia 13300 map HykineoTuaoB (11.H.), B KoHIle dKkcniepuMenTta — 6700 n.H. CKOJIbKO KOMUiA
TEJIOMEPHOI'0 IOBTOPA TEPSJIOCH B KAXKIOM KJIETOYHOM IIMKJIIE, €CIIM N3BECTHO, YTO 3a BpEeMs dKCIIEpUMEHTa KJIeTKa
nojenunack 25 pa3? Xoa peuieHus nosicHUTE.

Hauubii  BBIACHIM,CKOJBFKO BCETO Map HYKICOTHIOB Y Hac Obu10 moTepssHo: 13300-6700=6600 m.H.
OTBET:

m BrIsicMHUM,CKOJIBKO Map HYKJIEOTUIOB TEPSUIOCH 3@ KaXKAbli Luki aenenus 6600:25=264 m.H.

ITockonbky Haiia noBTopsiemas nocienoBatenbHocTh TTAITT coctout u3 6 HykI€OTUAOB WK U3 3 I.H.,
TO y3HaeM CKOJIBKO KOTIMI JTaHHOTO ()parMeHTa ObUIO yTPAaueHO B KAXKIOM JICJIICHHN

264:3=88

Bepnblii [OtcyrcTByer]
OTBET

3
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BOIIPOC 10: 3CCE

Ilpoananusupyitme npeoyiodcennyIo UHGOPMAYUIO U GbINOTHUME 3A0AHUA, UCNOJIb3YA CHEYUATIbHO 0MEEOEHHOe
none.
Jis onpeneneHust KOHIIEHTPALUH Oeslka B pacTBOpe NCONb3yIoT MeTo 1 Jloypu. K oOpasity 106aBiIsioT XUMIYECKUE
BEIIIECTBA, KOTOPHIE B PEAKIMU C OeTKaM¥ JJAI0T CHHIOI0 OKPACKy, M H3MEPSIFOT MHTEHCUBHOCTH OKPACKH (2 TOYHEee -
OIITHYECKYIO IUIOTHOCTH) pacTBOpa Mpu rnoMouiu crekrpodoromerpa. ConepraHue Oeka OnpeaensioT 1o
KanOpoBOoYHOMY rpaduky. UToObI ero mnoixydnTsb, OepyT HECKOJIBKO CTaHJapTHBIX PACTBOPOB OEJIKa C U3BECTHOM
KOHLIEHTpALMEeH, TPOBOAAT PEAKLNIO0, U3MEPSIOT /IS KAXKJJ0T0 M3 HUX ONTHYECKYIO IIOTHOCTh U CTPOSIT Ipaduk
3aBUCHMOCTH onTrdeckoi motHoctu (OD) ot konuenTpaun (C). st mocTpoeHus KanOpoBOYHOTO rpaduka

m 71a00paHT MPUTOTOBHI HECKOJIBKO CTAHAAPTHBIX PACTBOPOB M M3Mepmil 3HaueHuss OD, HO mepenyTai ux u 3amucani B
IIPOM3BOJILHOM Mopsiyike (cM. Tadbnuiy 1). [Tomorure 1a00paHTy BOCCTAHOBHUTH NTPABMIIBHYIO I1OCIIEJOBATEIBHOCTD
3HageHnit OD ¥ BBIOHKTE 3a1aHU.

Taoauna 1

1. Ha ocHOBe npenioKeHHBIX JaHHBIX IOCTPOHTE KannOpOBOYHEIN rpaduk. OOpaserr mois A OCTpoeHus rpaduka


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_425188_1/s/636657ac259646cfa0f173e97fd0a9fd_ol2054790_8_.jpeg?uploaded_filename=636657ac259646cfa0f173e97fd0a9fd_ol2054790_8_.jpeg

npexacrasieH Ha pucyHke 1. [lomxydennnlii rpadgpuk coxpannrte kak uzodpakenne B popmate .PNG, .JPG uru .TIF,
cKomupyiiTe H300pakeHHe U BCTABbTE €ro B 1oJ1e /s OTBeTA.

Pucynox 1
2. 3nauenue OD o0Opasmna coctamio 0,725. [Ipu momomm kKaaTuOpoBOYHOTO TpaduKa ONpenennTe KOHIICHTPAUIo OeKa
B oOpa3te.

3. HJ'IH MPUTOTOBJICHUA CTAHAAPTHBIX PACTBOPOB YaCTO UCIIOJB3YIOT Oenku aJ'H)6yMI/IHI>I. VkaxuTe HE MEHEe JABYX
(byHKHI/Iﬁ JTUX OEJIKOB B OpraHn3Me 4CJIOBCKaAa U JKMBOTHBIX.

JlanHbrit

OTBET: 1
2.0xomo 0,71 MKr/mi
3.benku anpOyMHUHBI BEITIOIHSIOT 3AIIUTHYIO QYHKIUIO, 8 TAKOKE TPAHCIIOPTHPYIOT HEPACTBOPHMEIC B
BOJIC BELIECTBA.

BepHprit [OtcyrerByer]

OTBET

2
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BOMNPOC 11: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONNYIMEHHOI'O TEKCTA

Brumamenvno npouumaiime npeonoiiceHHbvle PpazmMenmol meKcma u paccmompume pucynku, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUIL.
®@®parment 1. Ajuteprus (peakuus runepuyBCTBHTEIbHOCTH HeMeqaenHoro Tuna, HT) — matonorndeckuii mporecc,
CBSI3aHHBIN ¢ M30BITOYHO CHIIBHOH peakieli IMMYHHO CHCTEMbI Ha TOBTOPHOE TONaJJaHne HEKOTOPOTO BEIECTBA
(anneprena) B opraHu3M. AJIEpreH — 3TO pa3HOBUIHOCTD aHTUI'CHA, TO €CTh YYXXEPOJHOE BEUIECTBO, TPOHUKHOBEHHE
KOTOPOT'O B OPTaHM3M BBI3BIBAET MMMYHHBIH OTBET M BBIPAOOTKY CIieM(UUECKUX aHTUTEN (MMMYHOTIIOO0YnHOB). Kak u
BCE aHTUTEHBI, AJJIEPTeHBI Yallle BCET0 MPEACTABIAIOT COO0H OSNTKM U TIIMKONPOTENHBI, HO MOTYT UMETh IPaKTHIECKH
mo0yro xumudeckyro npupony. B ciryuae T'HT nponcxoaur cuHTes U ceKperus H30bITOYHOTO KOINYeCTBa
nmmyHornooysuaa E (IgE).
PaccMoTpuM peakIiiiio HIMMYHHON CHCTEMBI Ha anjiepreH 6eIKoBoil mpuposl. IIepBrlit KOHTAKT UMMYHHOM CHCTEMBI C
aJUIepreHOM BKJIIOYAeT HECKOJIBKO ATanoB (puc. ). BHavane anjepredH mpoHUKAET MO/ SIUTENNH CIU3UCTON 000JI0UKH PTa,
HOCa, OPOHXOB WIIH KEJIYA0UHO-KUIIEYHOTO TPaKTa U (haronuTHpyercs anTureHnpesentupyronie kierkoit (AIIK),
HarpuMmep, Makpodarom mim JeHapuTHoi kietkoil. BHytpu AITK Genku annepreHa pa3pe3atoTcs Ha KOPOTKHE METTHIBI,
KOTOpPBIE BBICTABIISIOTCS HAa TIOBEPXHOCTH KJIETKH B KOMIUIEKCE CO criennanbHbIMu Oenkamu. Takum o6pazom, AITK
«IEMOHCTPUPYET» aJUIEpreH APyruM UMMYHHBIM KJIE€TKaM, TO €CTh IPOUCXOAUT Mpe3eHTanusa anTurena. C
BBICTABJICHHBIM Ha moBepxHocTH AIIK aHTHTeHHBIM ITENTHIOM B3aUMOJEHCTBYET 0cOOBIH T-TUMQOIUT, KOTOPHIA

g HA3bIBAIOT XEJIEPOM, WIIM IOMOIIIHUKOM. T-XeJep akTHBUPYETCSl U HAUWHAET BhIpa0aThIBaTh INTOKUHBI — CUTHAJIBHbIC

Inenmam, CIIOCOOHBIE PETYINPOBaTh paboTy Pa3IMIHBIX NIMMYHHBIX KJIeTOK. B wactHocTH, T-Xenmeps! BIpabaThIBAIOT
nnrepiaeiikunsl (IL) 4, 10 u 13, koTopsle akTUBUPYIOT B-1muMdonutel. AkTHBHpOBaHHEIE B-muMdonnTs! HaunHaoT
cunHTe3npoBath IgE, ciermmduueckn pacrno3Haromue JaHHbBIH awtepred. Moiekyisl IgE cBs3pIBatoTCs ¢ perientopaMu Ha
MeMOpaHe TYYHBIX KJIETOK, TOCTOSTHHO MPHUCYTCTBYIONINX B COSANHUTEIBHBIX TKAHIX, a TaKke 0a30(IIOB — IEHKOINTOB,
KOTOPBIE OOBIYHO ITUPKYIUPYIOT B KPOBH, HO MOT'YT MUTPHUPOBATh B OYar BOCIIAIICHUS WIIH aJJIEPITHYSCKON PeaKITi.

Puc. 1. llepBuuHbIii KOHTAKT ajljiepreHa ¢ UIMMYHHOIi cuctemoii. [ToscHenns B Tekcre. AIIK —
aHTHUTeHTIpe3eHTHpYyFoIas KireTka; IgE — immunoglobulin E (ummyrorno6ynua kinacca E); IL — interleukin (uatepreiikum).
®parment 2. [ToBTopHOE NONagaHue ajulepreHa B OpraHu3M BBI3BIBACT PE3KHUH M MOIIHBII MMMYHHBIN OTBET (puc.2).
Mornexyns! IgE Ha MemOpaHe Ty4HBIX KJIETOK 1 6a30()MIIOB PACHO3HAIOT M CB3BIBAIOT aJuiepreH. [Ipu aToM Mexy
cocennMu IgE oOpasyrorest mepekpécTHbIe CIIMBKY. B MTOMIIa3Me TYUHBIX KIETOK M 0a30(HI0B HAXOMATCS CEKPETOPHbIC
IpaHyJibl, COJIepXKallie BEIeCTBAa-MEANATOPEI BOCHAIMTENLHBIX M AJIJIEPTHUECKUX peakyii (HanpuMep, THCTaMKH,
rernapuH, cepoToHrnH). O0pa3oBaHKe MEPEKPECTHBIX CHIMBOK 3aITyCKAeT CeKPeTOPHYIO AeTrPaHy JIsIHIO - BHIOPOC
MEAMAaTOPOB BOCIAIEHUS U3 FPaHyJl B HAPY>KHYIO Cpelly. DTH COEIUHEHUS BbI3bIBAIOT MECTHOE PACIIMPEHHE KPOBEHOCHBIX
COCY/IOB M TIOBBIIMICHIE MPOHUIIAEMOCTH UX CTCHOK ((popmMupyercs oTék), pa3apakaloT HEPBHbIC OKOHYAHUS (BOSHUKAIOT



3y ¥ 00JIb), @ TAKXKE MOBBIIIAIOT 00Pa30BaHKUE CIIM3H B JIBIXaTCIBHBIX MyTsAX. [[09TOMY CHMITOMaMHU aJUIEPrUIeCKOi
PEaKIry MOTYT SBISATHCS TaK)Ke YMXaHUE M HACMOPK.

TydHbIe KIETKH Takxke mpoaynupyioT IL-4 u -5. IL-5 ¢ TokoM KpoBH ToMagaeT B KPaCHBIN KOCTHBIA MO3T H CTUMYJIUPYET
obOpazoBanue 303MHOPWIOB, a [L-4 akTHBHpyeT 203MHO(DHITBI, TIOMTABIINE B OYar aJNIEPTUISCKON PEaKITui. AKTHBAIIHS
S03MHO(HIIOB 3aITyCKAET MX CEKPETOPHYIO JIETPAHYIIIINIO, B X0 KOTOPOI BBIACISIOTCS BEIIECTBA, HAIIPaBJICHHBIC HA
YHHYTOXXEHHE ITaTOTEHOB (0aKTepHii, MPOCTEHIINX, TEIBMUHTOB), HO BMECTE C TEM pa3pyIIAfONIie TKAaHH CaMOTO
OpraHM3Ma, YTO TPUBOJUT K YCYTYOJICHUIO HEMPHATHBIX CHMIITOMOB aJUICpriu. B ciiyyae HEKOTOPBIX 3a00JICBaHHUIA,
HampuMep, OPOHXUALHOW aCTMBbI, aKTHBHBIC 03MHO(UIIBI OCTAIOTCS B TKAHIX J0JITOe BpeMs. B pesynbrare
ajyIepruyecKas peakiys NepeXoauT B XPOHHICCKYIO (JOPMY U MOXKET JUTUTHCS B TCUCHUE MHOTHX MECSIICB U JTAXKe JICT.

Puc. 2. Bropuunblii KOHTAKT ajljlepreHa ¢ IMMYHHoO# cuctemoid. [losicuenns B Tekcre. IL — interleukin (uHTEpnelKuH).
B kascoom u3 npueedénnvix nusice 3aoanuii evioepume BCE npasunvhvie eapuanmot omeema. Kascowviit omeem
3anuuiume 6 CHeYUAILHO OMEEOeHHOE NoJle 6 8UOE NOCIEe008AMENbHOCIU OYKEG 8 Alpasumnom nopsaoke 6e3 3HAK0E
npenunanus u npooenoe (pezucmp He 6axcen).

1. ITpoananu3upyiite ¢pparment 1 u pucyHok 1 u BbIOepuTe BepHbIe YTBePKIeHUS.

a. AJiepreH IpOHUKAET BHYTPh aHTUTCHITPE3CHTHPYIOMIEH KIETKU IMyTEM SHIOLUTO3A.

b. IIpouecc npe3eHTaNNN AHTUTE€HA BCETAA IPOUCXOANT B KPOBSHOM pYyCII€.
c. KoHTaKT ¢ aHTHreHNpe3eHTUPYIOIIEH KICTKOM akTHBHpPYyeT T-Xenmepsl, KOTOpble HAYMHAIOT BEIPa0aThIBaTh aHTUTEA.

d. Ha MmeMOpaHe Ty4HBIX KJIETOK 1 HEKOTOPBIX JIEHKOLIUTOB KPOBHU HMEIOTCSI PELIENITOPBI, KOTOPBIE CBS3BIBAIOT
UMMYHOTJIO0YIHHBI Kiacca E.

Ortser: [K]

2. Ilpoananusupyiite ¢pparmvent 1 u pucynok 1. Ha ocHoBanum npensioxkenHoii nHpopManuu U co0CTBEHHBIX
3HaHMii BbIOepHUTe BepHbIe YTBEP KICHNs, XapaKTepu3ylolie aHTHTeJa.

a. AHTHTENa CIENU(UIHO CBA3BIBAIOTCS C TEM aHTHUTCHOM, KOTOPBIH BBI3BAJ HX 00pa3oOBaHUE.

b. Curnanom [yt BBIpaOOTKH aHTUTEN MOTYT CIIY>KHTh HHTEPJICHKHUHBI.

c. CuHTe3 aHTHUTEN HAYMHAETCS ¢ TPAHCKPUIIIINK COOTBETCTBYIOIINX I'€HOB.

d. Bce anturena knacca IgE mo cTpykType MOIHOCTBIO HASHTHYHBI JIPYT JIPYTY.

Ortser: [1]

3. Ha ocHOBaHHM MH(OPMALNH, H3JI0KeHHOI BO ()parmMeHTe 1, U COOCTBEeHHBIX 3HAHNUI BbIOEPUTE 00BEKTHI,
KOMIIOHEHTHI KOTOPBIX MOTYT OBITH aJlllepreHaMH.

a. Kospe moroxko.

b. IMuenunblil MEL.

c. IIbinb1a coCHsL.

d. 3MenHbIit a.

Ortser: [mM]

4. lIpoananu3upyiiTe pparMeHT 2 U PUCYHOK 2 U BbIOEpPHUTE BepPHbIE YTBEP:KICHMSI.

a. CekpeTopHas JerpaHyIISIisl TYYHBIX KJIETOK 3aIlyCKaeTCsl, KOT/1a ajullepreH CBA3BIBAETCS OJJHOBPEMEHHO C IBYMs
coceqHUMU Monekynamu IgE.

b. KoMITOHEHTBI CEKPETOPHBIX IpaHy’ 6a30()MII0B BEI3BIBAIOT OTEKH, 3y U TOKPACHEHHE.

C. HHTCpJ’ICﬁKHHLI 4n 5, BBIACISICMBIC TYYHBIMU KJICTKAMU, CTUMYJIHUPYIOT 06pa3OBaHI/Ie SPUTPOLUTOB B KPACHOM KOCTHOM
MO3re.

d. Bce BemmecTBa, BBIIENIEMBIE TIPH CEKPETOPHOH JETPaHYIISAINN Y03MHO(UIOB, TOKCHIHBI TOJIBKO JIJISl TATOT€HHBIX
OpraHu3MOB.

Ortser: [n]
5. Ha ocHOBaHMM MpPeAIOKeHHOH NHPOPMALUU U COOCTBEHHBIX 3HAHMIT BHIGEPUTE MPOLECCHI U MPU3HAKH, KOTOpPbIe
XapaKTepHbI KaK [JIs BOCHAJEHHUs, TAK U [JIs1 AJJIEPrudecKoii peakimm.



a. Mnrpaunﬂ HMMMYHHBIX KJICTOK U3 KPOBAHOT'O pyCJjia B TKaHU.

b. [Tepenaga curaagoB MpU TOMOIIN IUTOKWHOB.

c. [Ipoxykust UMMYHOTIIOOYIIHHOB.

d. bonpmras ObICTPOTa ¥ HHTEHCHBHOCTH BTOPHYHOTO IMMYHHOTO OTBETA 10 CPABHEHHIO C IIEPBUYHBIM.

Ortser: [0]

Bb10OpaHHbIil 0TBET:

Buumamenvno npouumaiime npeonojiceHnvle GpacmMenmsl meKcma u paccmompume pucynKu, 3
®parment 1. Anseprus (peakuusi THNEPYYBCTBUTENLHOCTH HeMeieHHoro Tuna, F'HT) — nar
MMMYHHOH CHCTEMBI Ha IOBTOPHOE MOMalaHue HEKOTOPOT'o BelllecTBa (ayuIepreHa) B OpraHu3M. AL
BEIIECTBO, IPOHUKHOBEHNE KOTOPOTO B OPTaHM3M BBI3bIBAET UMMYHHBIH OTBET M BBIPAOOTKY CIieln
QJUIEPTeHBI Yallle BCEro MPEACTABISIOT CO00i OEIKH U IMIMKOIIPOTEUHBI, HO MOTYT UMETh IIPaKTHYeC
U ceKpelyst N30bITOYHOro KosimuecTBa mMMyHornooynuna E (IgE).

PaccMoTpuM peakiiinio IMMYHHOM CHCTEMBI Ha ajlepreH 0ekoBoi mpupoabl. [1epBEIi KOHTAKT UM!
BHauase ayiepreH MpoHMUKAET HOA SMUTEIUH CIU3UCTOIH 000JI0YKH pTa, HOCA, OPOHXOB HMIIH JKEITy I
knerkoit (AIIK), Hanpumep, Mmakpodarom uimu neHapuTHOH KieTkoi. Baytpu AIIK Genku ammeprer
MTOBEPXHOCTH KJIETKH B KOMIUIEKCE CO CennanbHEIMU Oenkamu. Takum o6pazom, ATIK «memMoHCTpY
TIPOUCXOIUT Mpe3eHTalus1 aHTureHa. C BBICTaBICHHBIM Ha 1oBepXHOCTH AITK aHTHTeHHBIM IETIT]
XCJIIEPOM, UJIU TOMOIIHUKOM. T-xennep AKTUBUPYCTCA U HAYUHACT Bpra6aTI)IBaTb OUTOKHWHBI — CH!
MMMYHHBIX KJIeToK. B wactHocTu, T-xenneps! BeipabarbiBatoT uaTepieiikuns (IL) 4, 10 u 13, xoto
HauMHAIOT cUHTe3upoBaTh IgE, cienuduyeckyn pacnosHaronye gaHHbIH ayutepred. Monekyis IgE «
MIPUCYTCTBYIOUINX B COETUHUTEIBHBIX TKAHSIX, a Takke 0a30(hUIIOB — IEHKOLUTOB, KOTOPBIE OOBIYH
WJIN aJUIEPTU4ecKON peaKkLuu.

Puc. 1. llepBuyHbIii KOHTAKT aJUIepreHa ¢ HIMMYHHOIi cuctemoii. [Toscaenns B Texcre. AIIK — ¢
(mmmyrOTTIOOYNHH Kitacca E); IL — interleukin (naTEpIeiikum).

®parment 2. [ToBTOpHOE MONaIaHNE aJUIEpreHa B OPraHNW3M BBI3BIBACT PE3KUI U MOIIHBIA UMMYHF
6a30(pHIIOB Paclo3HAIOT U CBA3BIBAIOT aiuiepreH. [Ipu aTom mexay cocennnmu IgE obpasyrores mey
HaXOJSITCS CEKPETOPHBIE TPAHYIIBI, COAEPKAIINE BEIIECTBA-MEIUATOPHI BOCTIAINTEIBHBIX U aJUICPIT
OO0pazoBaHue NEPEKPECTHBIX CIIMBOK 3aITyCKAET CeKPeTOPHYIO AerPaHy.IAIHIO - BHIOPOC MEANATO
BBI3BIBAIOT MECTHOE PACIIMPEHNE KPOBEHOCHBIX COCY/IOB U MOBBIIICHUE MPOHUIIAEMOCTH MX CTEHOK
3y 1 00JIb), @ TAKXKE MOBBIIIAIOT 00pPa30BaHKE CIIM3U B IbIXATECIbHBIX MyTAX. [[03TOMY cUMIITOMaM
HAacCMOPK.

Tyunble KIeTKH Takxke npoayupyoT IL-4 u -5. IL-5 ¢ TokoM KpoBH MonagaeT B KPaCHBIH KOCTHEIH
903MHO(UIIBI, TTOTIABIIUE B OYar alIEPrUUeCcKoil peakiyu. AKTUBALIUS Y03MHO(DHUIIOB 3aITyCKAeT HX (
HarpaBsJICHHbIE HA YHUYTOXXEHUE MTATOTeHOB (OaKTepHii, TPOCTEHIINX, TETEMUHTOB), HO BMECTE C T€
yCyryOJICHHIO HENPHUATHBIX CUMIITOMOB aJIepruu. B ciiydae HEeKOTOpBIX 3a00IeBaHUH, HAIIpUMeEp, |
Jonroe BpeMs. B pesynbraTte ajiepriudeckas peakuus MepexouT B XpOHHIECKYI0 (JOPMY U MOJKET

Puc. 2. Bropu4HbIii KOHTAKT aJUIepreHa ¢ AMMYHHOIi cucremoii. [Toscaenus B Tekcre. IL — inte
B kascoom u3 npueedénnvix nusnce 3adanuii evivepume BCE npasunvusvie sapuanmor omeema. I
nocneoosamenbHoCmu OyKe 6 Angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U RPODe06 (Pecli
1. Ipoananu3upyiite ¢pparment 1 u pucyHok 1 u BbIGepuTe BepHbIE YTBEP:KIACHMSI.

a. AnyiepreH NpOHMUKAeT BHYTPb aHTUT€HIIPE3CHTUPYIONIEH KIETKHU IMyTEM 3HOLUTO3A.

b. [Iporecc mpe3eHTany aHTUTEHA BCET/ia IIPOUCXOANT B KPOBSHOM pycCIIe.

c. KoHTaKT ¢ aHTUreHnpe3eHTUPYIOIIEN KIETKOM akTUBUPYET T-Xennepsl, KOTOPblE HAUNHAIOT BBIP:
d. Ha Mem0OpaHe TYy9HBIX KIETOK 1 HEKOTOPBIX JICHKOITUTOB KPOBH HMEIOTCS PEIETITOPHI, KOTOPHIE C
Ortser: " ad

2. ITpoananm3upyiite ¢pparment 1 u pucynok 1. Ha ocHoBanum npenioxkeHHoi mapopmManuu
XapaKTepu3yollne aHTUTeIa.

a. AHTHUTENa CrIelM(UYHO CBSI3BIBAIOTCS C TEM aHTHI'€HOM, KOTOPBIH BBI3BANI MX 00pa3oBaHueE.

b. Curaanaom ajst BEIpaOOTKH aHTUTEN MOTYT CIIYKUTh HHTEPIICHKHUHEL.

c. CuHTe3 aHTHUTENI HAUMHAETCS C TPAaHCKPUIIIHUHU COOTBETCTBYIOIINUX I'CHOB.



MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmsue

d. Bce anrurena kiacca IgE no ctpykrype HoNMHOCTBIO MAGHTUYHBI APYT APYTY

Ortser: & abd

3. Ha ocHoBaHnn nHQOpMaLNH, H3J10:KeHHOMH BO (hparMenTe 1, m coOCTBEHHBIX 3HAHMIT BBIOEP
a. Kospe monoko.

b. [Tuenuublii MEx.

c. [Ipu1bLia COCHBI.

d. 3MeuHBIN I,

Orser: " abcd

4. Ilpoanaau3upyiiTe pparMeHT 2 U PUCYHOK 2 U BbIOEpUTE BepHbIe YTBEPKIEHNS.

a. CexkpeTopHas AerpaHy/silius TYYHbIX KIETOK 3aIlyCKaeTcs, KOT/Aa aJllIepreH CBSI3bIBAETCS OHOBPE
b. KoMITOHEHTBI CEKPETOPHBIX rpaHy 6a30(MIIOB BEI3BIBAIOT OTEKH, 3y U MOKPACHEHHE.

c. Unrtepneiikunsl 4 u 5, BeIAEIsI€MbIE TYYHBIMU KJIETKAMH, CTUMYJIHPYIOT 00pa30BaHUE SPUTPOLHT
d. Bce BemecTBa, BolAEIsIEMbIE ITPU CEKPETOPHON JAETPaHy ISIIUN S03MHO(MHIOB, TOKCUYHBI TOJIBKO )
Ortger: "' ab

5. Ha ocHOBaHHH Mpe10:KeHHOH HH(OPMAIINH U COOCTBEHHBIX 3HAHUI BHIOEPUTE MPOLECCHI
JUISl AJ1JIepru4ecKoi peakuuu.

a. Murpanust IMMYHHBIX KJIETOK U3 KPOBSIHOTO pPycia B TKaHH.

b. [lepenaua curHanoB NP MOMOLIH IIUTOKUHOB.

c. [Iponykiust *UMMYHOTJIOO0YJIMHOB.

d. Béspiast ObICTPOTa M MHTEHCHUBHOCTH BTOPHYHOTO MIMMYHHOTO OTBETA 110 CPABHEHHIO C IEPBUYH

Orser: & abd

IIpaBuabHBIC OTBETHI AJI: K

ad

IIpaBuabHBIEC OTBETHI 1JIs: |

abc

np‘dB"ﬂhtht‘ OTBETHI AJId: M

abcd

IIpaBubLHBIC OTBETHI AJIS: N

ab

anIBlIIl}.H}.Ie OTBETHI AJIsA: O

abcd
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BONIPOC 12: OTBET, OTPAHUYEHHBINA MO JJUHE

Pewuume 3a0alty no cenHemuKe, 3anucaeé KpamkKue omeembsvl 6 CReyuailbHo omeedénnoe noie.



K Hanbonee pacnpocTpaHeHHBIM XPOMOCOMHBIM aHOMAJIMSIM Y YeJIoBeKa OTHocsITCsl cuHapoM LllepemeBckoro (Hamuue
JIUIIh OAHON X-XPOMOCOMBI B )K€HCKOM opranu3me; XO) U CHHIPOM JBOWHOHN Y -XpOMOCOMBI (HaJM4Iue JIMITHEH Y -
XPOMOCOMBI Y MYX4HHBI; XYY). JIFOAM COOTBETCTBYIOIINUX TEHOTHIIOB UMEIOT OIIpeeTicHHbIEe (PeHOTUITHIECKUE
0COOEHHOCTH, HO TIPY 3TOM NICUXHWYECKH TIOTHOIICHHBI U BIIOJIHE TUTOOBHUTHL. Kakoif Opia GBI BEpOSITHOCTE POKACHUS
CBIHA C HOPMAJIFHBIM XPOMOCOMHBIM HabopoM y cympyxeckoit mapsl XO x XYY, ecnu 651 00 Y -XpOMOCOMEI Beeraa
pacxoImImch B Mei03e K OTHOMY U TOMY K€ TIOJFOCY?

1. YkaxkuTe TeHOTHIT HEXKU3HECIIOCOOHBIX 3UT'0T, KOTOPBIC MOTJIU OBI BO3HUKHYTH Y Z[aHHOﬁ cynpymecxoﬁ Tapsbl.

2. Hanuimwte reHOTUIIBI )KU3HECTIOCOOHBIX 3UTOT, KOTOPBIC MOTJIM OBl BOSHUKHYTh y JAHHOW CYMPYKECKO# mapsl (¢
Y4€TOM MX COOTHOIICHHUS).

3. OmpenenuTe AOJII0 HOPMAIBHBIX MY>KCKHX 3UTOT CPE/IN )KU3HECTIOCOOHBIX (B %).

Hannsrii oteet: 1.0YY

2.XX,X0,XYY (coorHomrenue 1:1:1)

3.0%
Bepmneriii otBer  [OTCyTCTBYET]
5
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BOMNNPOC 13: COOTBETCTBHUE

Paccmotpute Tabnuimy, B KOTOPOIl MPeACTaBICHB! Pa3INIHbIC 3JIEMEHTHI TepH(EpHUIECKON HEPBHON CUCTEMBI YETIOBEKA.
YcTaHOBHUTE OIHO3HAYHOE COOTBETCTBUE MEXIY HA3BaHUSMH JIEMEHTOB M3 TAaONHUIIBI M UX ONMCAHUSAMH (KX 10U
srgeiKe TaOJIHMIBI JOJKHO COOTBETCTBOBATh TOJIBKO OJJHO OIHMCAHUE).

[IpaBunsHOE [JanHoe
Bomnpoc

COOTBETCTBHE COOTBETCTBHE
Kaxnp1ii 3 HepBOB 3TOH Maps! OepéT HaYaI0 OT CETYATKH IJ1a3a U 43
BKJIIOUAET B ce0s1 OKOJIO | MIIH. aKCOHOB TaHTJIMO3HBIX KIeToK. [To myTu 3pHUTENbHBIIH 3
9TH HEPBEI 00Pa3yrOT YaCTUYHBIN MEPEKPECT (XUa3My), a OCIe XHa3Mbl 3“ ' .

WUTEIbHBIN

MPOJOJDKAIOTCS B BUJIE TPAKTOB, KOTOPBIE MEPEIAIOT CUTHAJIBI B OTIEN P
MPOMEXYTOUHOT'O MO3ra - TajJamyc.
Cogepat TOJBKO OJIMH THUI HEPBHBIX BOJIOKOH, IO KOTOPBIM CUTHAJbI A4,

K:‘i NepelaloTCs OT UEHTPAJIbHOW HEPBHOM CUCTEMBI K UCTIOJHUTEIbHBIM JlBurareabHbIC A4,
opraHam: HalpuMep, K CKEJIETHBIM MBILIIAM UJIU [IaJKOH MyCKyJaType JBurarenbHbie
BHYTPEHHHUX OPraHoB.

[TapHbIii ABUTATENBHBINA HEPB. SIBIISETCS BaXXHBIM 3BEHOM PE(IEKTOPHBIX o5, 5.

JIyT, KOTOPBIE 00ECIICUYNBAIOT IIIOTAHUE, KEBAHUE H COCAHHE. ITobs3bIYHBIH TTonba3bpIaHbBIN
Hazpanue 3T0r0 mapHOTO HEpBa TOBOPUT CaMo 3a ce0sl: OH SABJSIETCS CaMbIM ' 7,

JUTHHHBIM CPEJIM YEPETTHO-MO3TOBBIX HEPBOB, & €TO BETBU NPOXOJIAT MOYTH  BIrysKIaromiuii

gepe3 Bc€ Teno. ObecrnednBaeT mapacuMIaTHIECKyIO (Kak 47
YyBCTBUTEIBHYIO, TAK U JBUTATEIHHYI0) HHHEPBAIIUIO TIIaIKON Baryxxnaronuit
MYCKYJaTypbl OPOHXOB, KEITyTOYHO-KUIIEIHOTO TPAKTA, & TAKKE

Cep/IeYHON MBILIIIBL.

DTH HEPBBI COCTOST U3 JIBYX TUTIOB HEPBHBIX BOJIOKOH, KOTOPEIE MPOBOIST v ) &2,



BOIIPOC 14:

HUMITYJIbCHI B IPOTHBOTIONIO)KHBIX HAIIPABICHHUAX (IIEHTPOOCIKHBIN H
[EHTPOCTPEMHUTEIBHBIN Ty TH).

HepBeI 3T0# mapsl 00pa3oBaHbl aKCOHAMH 0COOBIX TyBCTBUTEIBHBIX
HEeHpoHOB. JlaHHBIE KJIETKH PAcIOaraloTcs B CIIM3UCTON 000I0UKe, HECYT
PECHHIYKH, ¥ aA€KBAaTHBIM Pa3ApPaKUTENIEM ISl HUX SBISIOTCS MOJIEKYJIBI
BEILIECTB, PACTBOPEHHBIE B IIPHCTCHOYHOM CIIOE CIIU3H.

[Tapusrii ABUTaTenbHEIN HepB. OTBEUaeT 3a OTBEACHHUE TIIa3HOTO SI0JI0Ka, TO
€CTb €ro IIOBOPOT B CTOPOHY HAPY>KHOTO yTJIa Tiiasa.

B oprannsme denoBeka HacuuThIBaeTcs 31 mapa 3TUX HEPBOB, a HX
pacmoioxkeHe cerMmeHTapHo. Kopeliku HeKOTOphIX U3 HUX 00pa3yroT
KPECTIIOBOE CILJIETEHHE, OT KOTOPOTO OTXOAUT KPYIMHEHIIHNH HepB
YEJIOBEUECKOTO TENa — CENANNIIHBIH.

I1o aTum HEPBaM CUTHAJIbI paCIpOCTPAHAIOTCA TOJBKO B OJHOM
HalpaBJICHUU: OT YyBCTBUTCIIbHBIX CTPYKTYP OpraHu3Mma,
BOCHIPHHUMAIOIINX PAa3/IMIHbIC PA3APAKUTCIIN, B HCHTPAJIbHYIO HCPBHYTO
CHUCTEMY.

Kaxip1ii 13 HEpBOB TOM MaPBI COCTOUT U3 JABYX KOPEIIKOB: OJUH mepenact
B TOJIOBHOM MO3T CHTHAJIBI OT MEXaHOPEUENITOPOB (BOJOCKOBBIX KJIETOK)
BECTUOYIISIPHOTO arlapara, a BTOPOH — OT MEXaHOPEIENTOPOB
(BOJIOCKOBBIX KJICTOK) YIIHTKH.

ICCE

CMmerragasie

—"I 8 .
OOOHSTENBHBIN

—-’I 1 .
OTBoas A

4 6.
CIMHHOMO3IOBBIE

49

UyBcTBUTEIBHBIE

410.
[IpennsepHo-
YJIIUTKOBBII

CmelraHnabie

48,
OOOHSTEILHBIN

_-'I 1 .
OTBOAAIINI

_-'I 6-
CIUHHOMO3roBbIE

—-’I 9 .
UyBCcTBUTEIbHBIE

4 10.
IIpennsepHo-
YJIUTKOBBII
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Jaiite pa3BépHYTHII OTBET Ha BOIpoc. Boja, kak cpema obutaHus, UMeeT psiJi 0COOEHHOCTEH, K KOTOPBIM B X0J1€
9BOJIIOIHH [IPUCTIOCOOMIINCH BCE BOJIHBIC OpraHu3Mbl. Hanpumep, y peid chopMUpOBaICs YHUKATBHBIH KOMILICKC
OpPraHOB YyBCTB, KOTOPBIN MTO3BOJIICT MM IOJIYYaTh MOJHOICHHYI0 HHPOPMAIIKIO 00 OKPYXKAIOIICH cpe/e U, MpH
HEOOXOIMMOCTH, PearupoBaTh Ha W3MEHEHUs ee mapameTpoB. Kakue opranbl 4yBCTB ppi0 Bam n3BecTHbI?
OxapakTepu3yiiTe 0COOEHHOCTH 3THUX OPTraHOB, CBSI3aHHBIE C BOJHOM cpeoif oOuTaHus.

Janubrit
OTBeET:

1.boxoBast TMHUSA - OpraH PbIO, PACIIONIATAIOIIUICS BJIOTb TeJla PHIOBI M MO3BOJISIONINH ,BOCTIPHHAMAs
BUOPAIMK OKPY KAIOIIEH CPeabl, OPUEHTUPOBATLCS B IIPOCTPAHCTBE.

2.Fna3a, PacCmoJI0OKCHHBIC HA BerHeHeﬁ JacCTH 4epelia, ¢ KPyrjiabIM XpPYyCTAJIMKOM,TIO3BOJIAIOIINC BUACTH B

BOJIHOII cpejie.

3.MmeeTcs TOIBKO BHYTPEHHEE YXO - YIaBIUBAET 3BYKH BOJHOMN CPEJIbI.

4.000HITEILHBIE JIYKOBUIIBI - OTACIIBHBIC KJICTKH,PACIIOJIOKCHHBIC B XOaHAaX U YJIaBJIMBAKOIIHUEC OTACIBHBIC

MOJIEKYJIbI BEHICCTB,pPACTBOPEHHBIC B BOJC.

5.YyBCTBUTENBHBIN YIaCTOK Ha TOJIOBE Y CTAHBIX PHIO(MHOTIa OBIBaCT BMECTO OOKOBOI

JIMHNN ),He0OXOAUMBIN JIJIs1 OPUEHTHPOBKH B KOCSIKE(TOKE BOCIPUHIMAET BHOPALINH).

6.PCH€HTOpLI IOKPOBOB,BOCIIPUHUMAIOIIIUE CIICHHUAJIBHOC BEUIECTBO CTPpaxa,BbIACISIEMOC APYTr'UMU pLI6aMI/I

Ipy ucimyre

Bepublit
OTBET

[OtcyrerByer]
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BOIIPOC 15: 3CCE

Brumamenovno pacemompume puCyHOK U 6blnojanume 3adaHu}z, UcCnoaivb3ys omeedénnoe noie.

1. Ilepen Bamu cxemaTndyeckuif pUCYHOK, HA KOTOPOM HPECTaBIEHbI 2JIEMEHTHI, IPUHAAIEKAIIUE IBYM Pa3HbIM
opranu3Mam. K xakuM mapcTBam )KHUBOW MPUPOABI OTHOCSTCS 3TH opraHu3Mbl? Kak Ha3piBaeTcst n300pakeHHas Ha
PHCYHKE CTPYKTYpa, KoTopast GoOpMHUPYETCs B pe3yJIbTaTe X B3aUMOJICHCTBU?

2. YKakuTe TOUYHBbIEe ONOJIOTHYECKUE HA3BaHU SIIEMEHTOB, 0003HAUEHHBIX Ha pucyHKe mudpamu 1, 2, 3, 4.

3. Kakune QyHKIMH BHITONHAET H300pakeHHAs Ha pUcyHKe cTpykTypa? Kakosa pons snementoB Ne 3 u 4? [Ipu otBete
onmupaiTech Ha COOCTBEHHBIE 3HAHUS M PE3yJIbTaThl H3yUCHUS PUCYHKA.

JanHeIi 1.011H U3 OpraHU3MOB OTHOCHUTCS K LIAPCTBY PACTEHUS, APYToH - K HapcTBy rpudsl.Ha pucynxke
OTBET: n300pakeHa MUKOpU3a.

2. 1- xneTKH KOpHsI pacTeHUsI
2- rudsl rpuba
3- 3HIOMHUKOpHU3a

3.OnemeHnTs! 3 1 4 00ecneYrBalOT B3aMMOACHCTBUE MEX/y PACTEHHEM U rpUOOM

Bepmnsrit [OtcyrerByer]
OTBET
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BOIPOC 16: 3ATIPOC ®AMJA

YBaxkaeMblil y4aCTHHK!

J171st cBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Crkommpyiite OTBETHI B (paiin word;

2. He 3a0ynpTe yka3aTh OJ0K 3aaHHUS 1 HOMEP BOIMPOCaA;

3. JIns coxpanenus Haxxmure "@aiin" - Coxpanuth kak - Kommetotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
m CBOMM JIOTHHOM, Hampumep: "ol1234567" - Breiopats popmat PDF.

HU B KOEM CIIYUYAE HE YKA3BIBATH B HABBAHUU JIOKYMEHTA MJIN B CAMOM JJOKYMEHTE ®H1O!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMeHayeM npoay0anpoBaTh (Gaiiia B 4aT IPOKTOPY.

Jannslii otBet: [Hudero He naHo]



