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3ananus 1-6. Boioepurte BCE npaBuiibHble 0TBeThbl. MakcuManbHas OIEHKA 3a
Ka)KJ0€ 3aJlaHue — 5 0aos.

1. Kakue npusHaKy MOTYT ObITh XapaKTEPHBI [l BETPOOIBIISEMbIX PACTCHUI?
a. KpynHble NbUJIbHUKY Ha JTIMHHBIX THIYMHOYHBIX HUTSIX

b. [lectuku ¢ 60IBIIMMU TEPUCTHIMU PBUIbLIAMU

C. KpynHslii BEHUHK C SIPKOM OKPaCKOU

d. LiBerenue 10 paciyckaHus JIUCTHEB

e. JIErkas u cyxas npuibLa

2. Kakre 0COOCHHOCTH CTPOCHHS W TOBEACHUS XapaKTepHBI KaK JJISi PEYHOW MUHOTH, TaK M JUIS
ropOymm?

a. Ce30HHbBIE MUTPALUH

b. Hannune HenmapHbIX M1aBHUKOB

. Hanmnuwme xaOGepHBIX KPBIIIEK

d. Teno mokpeITO Yenry&i

e. Hannune gyemocren

3. DTOT BOJOpPACTBOPHMBIM BHUTAMHH HE 00pa3yeTcsi B OpraHu3Me ueloBeka. Ero OCHOBHBIM
HUCTOYHUKOM CIIY)KAT DPACTUTENbHAas mNHIa (HAmpuMep, LIUTPYCOBbIe, IIMIIOBHHUK, YEpHas
cmopoanHa). K KakuM IMOCIEJICTBUSAM MOXKET MPUBECTH HEIOCTATOYHOE IOCTYIUIGHHE 3TOTO
BUTaMHHA B OPraHU3M?

a. Hapyienue cymepeuHoro 3peHust

b. HapymieHne BcachiBaHHS KAIBIHSI B KUIIICYHUKE

. Hunra

. bonesns Oepu-6epu

. CHWKEeHHE MMMYHHUTETA

o O 0

. OCHOBY KaKHX M3 MIEPEUNCIICHHBIX CTPYKTYP COCTABISIOT MUHEPAJIbHBIE BellecTBa?
. KitroB yTKOHOCA

. Kytukyna xyxenuist

. Urasl Mopckoro exa

. Komouka kaktyca

. OManb 3y00B UenoBeka

o O 0 T M

5. Kakue 13 nepeyncieHHbIX KJIETOK HECTTIOCOOHBI K JICIEHUIO?
a. Kiierku HepBHOM TpyOKH 3MOpHOHA MOPCKOM CBUHKHU

b. Ciepmuu TpajeckaHIUU

c. UsleHuKH CUTOBHUIHBIX TPYOOK Oepé3nl



d. DpuTponuTs ramMagpuIa
e. Criopsl BO30OyauTENsI CHOUPCKOM SI3BBI

6. Kakue anmantanuum Kk OOWUTaHUIO B BOJHOW cpele XapaKTEpHBI ISl BCEX BTOPUYHOBOJTHBIX
MJICKOTUTAIOIIHNX ?

a. YTpara mépcTHOro nmokKpona

b. YTpara cBsi3u Ta30BOr0 mosica ¢ Mo3BOHOYHUKOM

c. Obrekaemas popma Tena

d. IMonHas peayKius yurHOH pakOBUHbI

e. [ToBbIlIeHHOE Cco/lep kaHNe MUOTIIO0MHA B MBIIIIIAX

3aganme 7. PaGora ¢ u3zo0paxeHmssiMu 00beKTOB. PaccMoTpure pHCYHKH H
BBINOJIHUTE 3a/1aHusl. MakcuManbHas oLeHKa — 5 6aJlyoB.

Ilepen BamMu pPHCYHOK, Ha KOTOPOM OTMEUYEHBI IH(paMH MATh AJIEMEHTOB CKEJeTa YeIOBEKa
(COOTHOH_ICHI/IC pasMEPOB HE CO6J'IIO,I[€HO). BHecuTe TOUHBIE aHATOMHUYECKHE Ha3BaHUS dTHX KOCTel
B Ta6n1/111y pAaAOM C COOTBETCTBYIOIIMMHU HOMCpPAMU.

Ha3Banue KocTH

3aTpl109HAas KOCTh

Pe6po

Bosnbinas 6eprioBas (6osbiiedepiioBast) KOCTh

IIneuyeBas KocTh

SN I A Rl
1e

MosnoTodek (MOJIOTOK)

3ananne 8. PaGora ¢ wu3oOpakeHusMH 00beKTOB. I300pasute O0OBEKT B
COOTBETCTBHUH C TMPEIIOKEHHBIM OMHCAHUEM U CleJlaliTe HeOOXOAUMBIC TIOJIMUCH K
pucysky. OdbopMuTe OTBET Ha OTAEIBHOM JIUCTE W MPUKPEIUTE B KaueCTBE OTBETA
ero (ororpaduro (pasmep ¢aiina He go/pKeH npeBbimaTth 10 M06). MakcumanbHas
onenka — 10 6amioB.
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Hccneooeamenu obHapyscunu HeusgecmHoe paHee 6vicuiee pacmeHue U BblNOJHUIU ONUCAHUE
cmpoeHus e2o nucma. OCHOBbIBAACL HA dMOM ONUCAHUU, U300pazume cxemamudecku gpazmenm
NOnepeyHo2o cpe3a aUcma mak, 4modvl HA PUCYHKe ObLIU OMOOPAadCeHbl 8Ce YKA3ZAHHblEe HUMCEe
anemenmol. Ommemsbme HA pUCYHKE YKA3AHHbIE CIPYKMYPbl, UCNONIb3YA UX HYMepayuio u3 mexcma.
Jna uzobpascenus nposooswuUx mKanel UCNOb3YImMe YCl08Hble 0003HAaAYeHUs, NPeOCmasieHHble
Ha pucynke 1.

s oo o Dnoima

©©©© Kcunema

Pucynok 1.

«JIucT MMeeT CHIBHO BBITSHYTYIO HMIVIOBHAHYIO (opMmy. BepxHss cTopoHa IUIOCKasi, HIDKHAS —
BhITTyKJIas. CHapyXW JIUCT TMOKPHIT MOIIHOM KyTukyJjoi (1) m smmmepmoit (2), cocrosmei u3
KJIETOK KyOmueckoil ¢opmsbl. Ilox snuaepmoii Haxoautes runoaepma (3), KoTopasi IpeacTaBiIeHa
OJHUM CJIO€M KJIETOK, DPACHOJOXEHHbIX IUIOTHO ApPYyr K Jpyry U HUMEIOIUX PaBHOMEPHO
YTOJIIIIEHHBIE KJIETOUHbIE CTEHKU. Y CThUlA (4) NOrpykEHHbIE (UX 3aMbIKAIOIIME KIETKU CMEILEHBI
BHYTPb, B CTOPOHY THIIOAEPMBI), pacroyiaraloTcs TOJIbKO Ha BepxHel cropoHe iucra. Mesodumn
(5) omHOpOAHBIHA, ¢ HEOONMBIIMMH MEXKJICTHUKaMH. KileTkn Me30(uiuia KpymnHble, X KIETOYHBIC
CTEHKM MMEIOT MHOTOYMCJICHHbIE MHBArMHALMU (BISTYMBAHUSA), YTO MPUIAET KIIETKAM YEThIPEX-
WIH TATWIONAcTHYI0 ¢opMy. B IeHTpanbHON YacTu JHCTa MPOXOAMT JKWIKA IMIMHIPHYECKON
dbopmbl, oTAenEHHAs OT Me30(ula OJHUM CIIOEM YIIOHIEHHBIX KJIETOK sHaoaepMbl (6). s
KJIETOK 3TOTO CJIOSI XapaKTepHO HaJU4Me YTOJILEHUM Ha COCEIHMX KJIETOYHBIX cTeHKax. Kuika
COZIEP’KUT OJIMH 3aKPbIThIN MpoBosAmuil mydok. Kcunema (7) oOpaiieHa k BepXHEH CTOpPOHE JIMCTa,
dnosma (8) - k HmxkHEH. [IpocTpaHCTBO MEXITy YHAOACPMON U MPOBOISIIMMHU TKAHSIMH 3aII0JTHCHO
KPYIHBIMU KJIETKaMU MapeHXuMbl (9), KOTOpbIe pacroiaraioTcs pbIXJo M coiepkar 3EpHa
kpaxmana. [loa *unkoi B IpoA0IbHOM HalpaBiIE€HUH MPOXOAUT CMOJSHON XOJ, CTEHKH KOTOPOIO
IIPEJICTaBJIECHbI ABYMS CIOAMHU KJIeTOK (10)».

Orser:
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3ananue 9. Pacuérnas 3amaua. Pemmrte 3amady, UCHONb3ysl OTBEAEHHOE MOJIE.
MakcumanbHas OlleHKa — 5 6aJoB.

B Hekoropo#l auronaHONW KieTke uMeercss 0enmok P, kotopwiii pacmonaraercs B sape. Kaxknas
Mosiekysa Oenka P 3amyckaer tpaHckpunmuio reHa X. Pasmep rena X cocraBmsier 3000 map
HYKJIeoTUA0B (1. H.), mpuaém 2100 m. H. TPUXOAUTCS HA HETpaHCHHpyemble obmactu. CKOpOCTh
TPAHCKPHUIILIUKA COCTaBISIET 25 HYKJICOTHUIOB B CEKYHIY, a BpeMs, HEOOXOAMMOE Jisi BbIpE3aHUs
HETpaHCIUpyeMbIX ydacTkoB M TpaHcnopra MPHK B muromnasmy, — 10 cexyna. CkopocTtb
TPAHCISILMK COCTaBIsieT 3 aMHUHOKUCIOTHI B cekyHay. Yepe3s 10 cekyna mociie CHHTe3a
AMUHOKHCIIOTHOH e OEJIKOBBIN MPOAYKT TeHa X TmepeMeniaeTcs B AP0 U WHAKTUBHPYET OCIIOK
P. Onmnpenenute, uyepe3 Kakoe Bpems TIIocie 3amycka TpaHCKpumuuu reHa X Oenok P
WHAKTUBHUPYETCS, €CIIA JUIS BBIKIIOYCHHUS €r0 aKTUBHOCTH JOCTATOYHO OJHOW MOJICKYJBI Oelka,
KOJUpyeMoro reHoM X. X0 pelieHus MOsICHUTE.

Pewenue:

1) B Tpanckpuniuu npuHUMaeT ydactue Jmmb onHa u3 nenedt JIHK, mmmnra xoropoirr — 3000
HyKJ1eoTuA0B. Toraa Bpems, HEOOX0AUMOE JJIsl TPAHCKPUIIIUH reHa X, COCTaBHT:

3000 : 25 =120 (c).

2) 3000 — 2100 =900 (HykJI€OTHIOB) — JAuHa TpaHcaupyemoi oomactu MPHK rena X.

3) IlockonbKy Kakaasi aMUHOKUCIOTa KOJUPYETCS TpeMsl HYKJICOTHJIaMH, B OEIIKOBOM IMPOJIYKTE
rera X cogepxkutrcs 900 : 3 = 300 (aMUHOKHUCIIOT).

4)300 : 3 =100 (c) — Bpems tpancisuuu MPHK rena X.

5) Torna nnaktuBanus 6enka P mpomsoitaér uepe3 120 + 10 + 100 + 10 = 240 (c).

OtBer: uepe3 240 cexyH[ (4 MUHYTHI).

3apanue 10. PabGora ¢ rpapuxkom. IlpoaHanu3upyiTe MNPEIIOKEHHYIO
MH(}OpPMAMIO U BBITIOJIHUTE 3a/1aHKsI. MakcuMalbHas OLlEHKa — S 0alioB.

Jlnst onpeniesieHust copepkanusi ropmona koptukoctepona (KC) B cbIBopoTke KpoBH J1a00paTOPHBIX
KpbIC OHMOJIOT HCIHOJB30Bal MMMYHO(QEPMEHTHBIM aHanu3. [l 3TOro OH B35 cleUHaIbHBIN
IUTAaHIIET C JIYHKaMHM, Ha JIHE KOTOPbIX HaXOJWINUCh aHTUuTeNa, cnenuduunsie kK KC kpoicl. Kaxnas
JyHKa COJieprKajla paBHOE KOJMYECTBO aHTUTEN. B mepBble MITh JTYHOK SKCIIEPUMEHTATOP BHOCHUII
OJIMHaKOBble 00BEMBI cTaHIapTHBIX pacTBOpoB KC ¢ M3BECTHBIMU KOHIEHTpALUAMU (CM. TaOIHILy
1). B ocranbHble JIyHKH OH BHEC TakHe € 00bEMBI 00pa3loB CHIBOPOTKH M MHKYOHpOBall BECh
aHmeT B tepmocrare. B pesynprate KC cBsA3ancs ¢ 4acThlO aHTHTEN Ha JTHE KaXIOH JIyHKH.
OTMBIB IJIAHILIET OT OCTATKOB CHIBOPOTKH U CTaHAAPTHBIX PACTBOPOB, OMOJIOT BHEC BO BCE JYHKHU
oJMHaKoBble 00bEMBI ToTOBOro mnpemnapata KC, XuMHYeCKH CBA3aHHOTO C METKOW (KpacHuTeleM).
Meuensiii KC cBs3aicst ¢ ocTaIbHBIMA aHTHTEJIaMHM Ha JHE Kaxaou JyHkH. [locne sToro 6umosmor
M3MEpUII MHTEHCUBHOCTb OKPAcKU (2 TOYHee — ONTHUYECKYI0 MI0THOCTh, OIl) mia kaxmoil TyHKH.
UtoOwe1 ompenenuth koHIeHTpamuio KC B oOpasnax, eMy HE0O0XOauMO OBIJIO TOCTPOUTH
KaJIMOpOBOUHYIO KpUBYIO — 3aBUCUMOCTh KoHIeHTpamu KC B crannapthbix pactBopax (K) ot OIL.
Opnako Bo BpeMs pa®oTsl 3HaueHust OIl ObuIM nepenyTaHbl U 3alIMCaHbl B MOPSIIKE BO3pACTaHMUS:
1,2;1,4;18,2,2; 2,6.

Taoauna 1
Ne OIl, ycn.en. (ycnoBubsle | K craHmapTHBIX pacTBOPOB,
€IMHHULIBI) HMOJIB/JI

1 ?77? 0

2 ?77? 10

3 ?77? 30

4 ?77? 100

5 ?77? 300
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1. IMomymaiite, kakoe 3HaueHue OIl HOKHO COOTBETCTBOBATH KAXKAOMY KaTHOPOBOUYHOMY
pacTBOpy, MW TOCTPOWTE KaTMOPOBOYHYIO KpuByro. OOpasem moiiss s MOCTpoeHus rpaduka
npencraBieH Ha pucyHke 1. Odgopmure rpaguk Ha OTAEJBHOM JHCTe M NPHKpeNnuTe B
KayvecTBe 0TBeTA ero ¢ororpaduro (pazmep daisia He 10/keH npesbimatsb 10 M0O).

1w
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K, HamMoJn/i
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Pucynoxk 1.
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2. OTBETBTE HA BONIPOCHI, HCIOJIB3YH OTBEAEHHOE MOJIE.

2.1. 3nauenne OIl nns obpasia ceIBOpoTKH cocTtaBmio 1,6. Mcronb3yst KaTuOpOBOYHYIO KPUBYIO,
yKaxkute (mpuOnm3nuTenbHo) 3HaueHue konuenTpauu KC B aTom obpasite.

Otser:

60 HMOJIB/T1.

2.2. KopTUKOCTEpOH — 3TO TOPMOH HAJANOYEYHUKOB, OTHOCSIIUICS K TItoKokopTukouaaM. Kakue
emeé TOPMOHBI BBIPAOATHIBAOTCS JTHUMH Keiezamu? [IpuBenuTe HE MEHee IBYX MPUMEPOB U
YKQXKHUTE JUIS KQKJIOTO OJHY U3 OCHOBHBIX (DYHKITUH.

OrTBer:

1) AnpeHanuH — OKa3bIBaeT CTUMYJIHPYIOIIEe NEeHCTBUE HA OPraHU3M B YCIOBUSAX CTpecca, B TOM
YHUCJIE€ TIOBBIMIAET YaCTOTy CEPACUYHBIX COKPAIIEHWH W JIbIXaTeIbHBIX JBUKCHUHN, paCIIHpSET
cCoCy/bl, CHaOXarolue KpPOBbIO TOJIOBHOM MO3I U CKEJIETHYI) MYCKYyJIarypy, TOPMO3UT
MIEPUCTATBTHKY JKEITYJ0UHO-KUIIIEYHOTO TPAKTA.
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2) AJbIOCTEpOH — TOPMOH M3 TPYIIBl MHHEPATOKOPTUKOUAOB. CTUMyIupyeT peadcopOIuio
HATpPUSL U CEKPEIHIO KaIHsl B TOYEYHBIX KaHAIbIIAX.
Bosmooicnvl u Opyaue npagunvhbie 31emMenmvl omeema.

3ananme 11. Pabdora ¢ undopmanueir. BHUMaTenbHO NMpoYnUTalTE MPEIIOKEHHBIE
dbparMeHThl TEKCTa U PACCMOTPUTE PUCYHKH, 3aTEM MEPEXOAUTE K BBINOJIHEHUIO
3amaHuil. MakcumanbHas orienka — 10 6amos.

®parmenr 1.

OnHa U3 CTaHJAPTHBIX 33/1a4 MPAKTUYECKOH OMOXMMHUU — 3TO pa3JesieHHe CMECH Pa3InYHbIX
BEUICCTB C LEJIbI0 BBUICHUTH €€ TOYHBIM COCTaB M OIPEINEIUTH COACPIKAHHUE OINPEICIICHHBIX
KOMIIOHEHTOB B 3TO0il cmecu. Hampumep, npu BbIIEIEHHMM NMIMEHTOB M3 XJIOPOIUIACTOB
PACTUTEIBHBIX KJIETOK MBI IIOJYy4aeM CMECh, COCTOSINYIO NMPUMEPHO U3 8—12 coennHeHuM, a mpu
BBIJICJICHUU M3 KJIETOK OEJKOB WJIM YIJIEBOJOB — CMECh M3 COTEH coeauHeHuil. OgHuM u3
3G GEKTUBHBIX METOJOB pa3efieHHs] TaKUX cMecell sBiseTcs Xpomatorpagusi. OTOT METOX
OOBIYHO HCTONB3YeTCSl JUIsl  pa3fesieHHs] HEKPYNHBIX MOJIEKyl (MOHO- U JAHMCaXapHIbl,
AMMHOKHUCIIOTBI, TIMIMEHThl BBICHIMX pacTeHHMH u T.1.). B ocHOBe Xpomartorpaduu JIeKUT
pacnpeziesieHue MOJIEKYJ CMECH B CHCTEME, COCTOAILIEH W3 JABYX KOMIIOHEHTOB: NOJABHMKHOW U
HenoABM:KHOM ¢a3pl. B npocreiiiux Bapuantax xpomarorpaguu B Ka4ecTBE HEMOABMKHON (a3bl
UCIOJIb3YETCSl TBEPIAbI XWMHUYECKM HWHEPTHBI HOCHUTEIb — 3TO MOXET OBITh IUIOTHAA
¢dbunbTpoBanbHasg Oymara (Oymaxknast xpomartorpadusi, PucyHok 1A) wiu TOHKUH cioi
CHJIMKAreyisl Wi OKCUJa alllOMUHUSI, HAHECEHHBIH Ha CTEKJISSHHYIO WM METAJNINYECKYIO TUIACTUHKY
(TonkocioiiHasi xpomarorpadusi). B kadecTBe moaBiKHOW ()a3pl B 3TOM Cilydae HCIOIb3YIOT
KAaKOW-1100 MOJSPHBIM WM HENOJISIPHBIM pacTBOPUTENb (BOLY, ITaHOJ, OCH3MH, METPOJIEHHBIN
3¢up, rekcaH U T.J1.) UIM CMEChb HECKOJIBKUX pacTBoputeneil. O0sA3aTesIbHbIM YCIOBUEM SIBIJISETCS
pa3nuyHas pPacTBOPHUMOCTh KOMIIOHEHTOB pa3leisieMoil cMmecH B TOABMWXHON (¢ase. [lpu
IPOXOXKJICHUM TOJABMXKHOM (ha3bl 4Yepe3 HENOABHKHYIO, KOMIIOHEHTbl CMECH, pPacTBOPSSCH B
MOJBMKHON (haze, OyIyT «3axBaThIBATHCS» €I0 M TEPEHOCHTHCS HAa HEKOTOPOE PACCTOSHHE IO
aucTy OyMmaru WM Xpomarorpaduyeckoi IulacTMHKE. Yem BbIlIe PacTBOPUMOCThH BEIECTBA B
MOJIBKHOM (paze, TeM aasnblie OHO OyJeT YHECEHO OT TOTO MecTa, Ha KOTOpoe Obula M3HAYaJIbHO
HaHeceHa pasjensemas cMmech (0T crapToBod JauHUHM). B pesynprare Oyner moiydeHa
XpoMarorpaMmMa — cepusi ISAT€H WIM MoJ0C (KOHUEHTPAUMOHHBIX 30H) Ha Oymare WiH
IUTACTUHKE, NpUYEM Kaxkaas mojioca OyneT colepkaTb OJIHO OIpelesieHHoe BemiecTBo. Ecium
pa3aenaoTCsl MUTMEHTHI, TO pe3ysbTaT XxpomaTtorpaduu Oyner cpasy ke BUIEH, TOCKOIbKY KaX/as
MOJIEKyJla MUIMeHTa cOpMHpYET LBETHYIO nojocy. Ecnu paspenstorcs OeclBeTHbIE MOJIEKYJIBI,
TOTOBYIO XpomaTorpammy oOpadaThIBalOT CIEIHMATbHBIMUA PEAKTHBAMHU, KOTOPBIE CHEHUPUUECKU
B3aMMOJEHCTBYIOT C Pa3HBIMU KOMIIOHEHTAMH CMECH, HAlIpUMEpP, OKpAILMBas UX B ONpPEACICHHBIN
IBET.

Eme omgHOM pa3HOBHIHOCTBIO XpoMmaTorpaguu sBIsSeTCS MOHOOOMeHHAasi XpomaTtorpadus
(Pucynox 1b). B »sTtom cimydae pasjelnieHHe POBOAUTCS B CHEIUAIBHON  TpyOke
(xpomaTorpaduueckoii KOJIOHKe), KOTOpas 3aloOJIHCHA TpaHyJaMd HOHOOOMEHHOW CMOJIbI,
HECYIIIMMU ONPEEIIEHHBIN 3apsii. DT TpaHyJIbl CIyX,aT HEMOABMKHOU (a3oil. Paznensemas cmech
BMECTE C MOJABIKHOU (Da3oii mpoXoauT depe3 KOJIOHKY, U MOJIEKYJIbI CMECH B3aUMOJICHCTBYIOT C
3apsOKEHHBIMU TpaHyJamMu cMoJibl. Eciu rpaHynbl CMOJIBI 3apsbKEHBI MOJIOKHUTENBHO (Kak Ha
Pucynke 1B), To oTpuniaTensHO 3apsKEHHbIE MOJIEKYJIBI CMECH OyayT 3a/1ep’KUBAThCS B KOJIOHKE, a
He3apsKEHHbIE MOJIEKYJbl W MOJIEKYJbI, WMEIOLIUE TOJOXKHUTENbHbBIM 3apsj, «OOroHAT» UX U
BBIIIYT U3 KOJIOHKU PaHBIIE.
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Pucynok 1. A — cxema nposeaeHusi Oyma:xxHoii xpomarorpagun. b — pasgenenue cmecu c
MOMOIIbI0 MOHOOOMeHHOH Xxpomartorpaduu. [IyHKTHPHON CTpENKOM yKa3aHO HampaBJICHUE

JBUKEHUS TTOJIBUKHOM (pa3bl.

®parmenr 2.
Jlist 3KcIpecc-OLUeHKH MUIMEHTHOTO COCTaBa PACTUTEIbHBIX KJIETOK YAOOHO HCIOJIb30BATh

Meton OymaxkHoil xpomartorpagpuu (Pucynok 2). DOTOCHMHTETHYECKHME IUIMEHTHI JIETKO
AKCTPArupyIOTCsl U3 U3MEIBbYCHHBIX JIMCTHEB IPU IMMOMOIIH AI[eTOHA WM 3THIIOBOTO CIIUPTA. 3aTeM
MOJyYUBILUICS PacTBOpP, COAEPXKAIMA CMECh HUTMEHTOB, HAHOCAT Ha XpoMaTorpapuyeckyro
Oymary B 007aCTh CTapTOBOM JIMHUU U PA3EIISIOT, HCIIONB3Ys B KAUECTBE MOJIBMKHOHN (a3bl Ci1ado-
HOJISIPHBIE OPraHUYECKHUE PACTBOPHUTENM (Hampumep, cMech OEH3MHA M 3TAHOJIA B COOTHOLICHUU
100:1). B Takoii cMecu OyayT JIydille BCETO PACTBOPSTHCS HEMOJSIPHBIC MOJICKYJIBI,  YeM BBIIIE
OyzeT cTeneHb MOJIIPHOCTH BEIIECTBA, TEM XYXKE€ OHO OyAeT pacTBOPAThCS B IOJBMXKHOM (ase.
3Hasg CBOICTBa MOJIEKYJl pPAa3IMYHBIX IHUTMEHTOB, MOXKHO JIETKO ONpEAETIHTh, B KaKOW
[0CJIeI0BATENbHOCTH MX KOHIIEHTPALMOHHBIE 30HBI OyayT pacrnojiaraTbcs Ha XpoMmMaTrorpamme Io
OKOHYAaHWU aHAJIH3a.

JIucTesl BBICIIMX pacTeHUil coiepkaT (HOTOCMHTETHYECKHE MUTMEHTHl ABYX KJIacCOB —
XJIOPOGUIIIBI U KAPOTUHOU B, XJIOPO(MUIUIBI MPEACTABIEHBI ABYMsI TUIIAMU MOJEKYJ (XJI0podui
a u xjopoduiut b), pazTuyarOIIMMKCS O OKPAaCKe M MO PACTBOPHMOCTH B CMECH OCH3MH-ITaHOI
(xmopodm b pactBopsiercsi HeMHOTro Jydiie). KapoTHHOHIBI MOAPA3ACNAIOTCS Ha KapOTHHBI,
UMEIOIIME  HEMOJSIPHbIE MOJEKYJbl, M KCaHTO(UIUIBI, MOJEKYJIbl KOTOPBIX  SIBISIFOTCA
cnabonosipHeiMU. [IpeoOmagaromumMy  KCAaHTOPHUIUIAMA MHOTHX BBICHIMX PACTECHHN SIBISIOTCS
JIOTEUH, BUOJIAKCAHTUH U 3€aKCaHTHH, a Mpeo0IaJatoIuM KapOTHHOM — [3-KapOTHH.

A b B r

Pucynok 2. Xpomatorpammsl
JINCThEB BBICIIMX pacTeHui
(pacTBOpHTEb — CMeCh OCH3MHA H
TaHoJa B cooTHomeHuu 100:1).
Pa3zubie OOBEKTHI 0003HaYEHBI
oykBamu A — I'. Ctpenkoil mokasaHa
CTapTOBast JIMHMUSL.

T e

e d s =

L5 =1 - — - _— - — -
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B kaxnaom u3 npuBea¢HHbIX HUKe 3agaHuil BbiOepuTe BCE npaBuibHbIe BapHaHTBI 0TBeTA.
Kaskaplii oTBeT 3anMIIuTe B CIENHAIBHO OTBEJACHHOE 110JIe B BH/Ie N0C/1eJ0BATEIbHOCTH OYKB
B aJI()aBUTHOM NOpPs/AKe 0e3 3HAKOB NPENMHAHUA M NMP00eJIOB (PerucTp He BasKeH).
1. TlpounTaiite TekctoBblli ¢parmeHt 1. Kakume Marepuanbl MOTYT HCIIOIb30BAaThCs B KAaueCTBE
HETOBIKHOM (ha3bl B pa3HbIX BapHaHTaxX XpoMaTorpapuu?
a) bymara.
b) HepacTBoprMbIe OKCHABI HEKOTOPBIX METAJLIOB.
c¢) CrexysHHAs IUIACTHHKA.
d) MonooOmeHHast cMmoda.
Ortgert: abd

2. IlpounTaiite TeKCTOBBIN (parMeHT 2. BriOepuTe npaBUIIbHBIE YTBEP)KICHUS, OCHOBBIBASCh Ha
nH(pOpMaINH, U3JI0)KEHHOH B 3TOM (hparMeHre.

a) Pa3Hble pacTeHus: MOTYT co/iepKaTh pa3HOe KOJUYECTBO KCAaHTO(UILIOB.

b) Bce u3BecTHbIE (POTOCUHTETHUYECKHE MUTMEHTHI 0 CBOCH CTPYKType IMOJAPa3AesIOTCS Ha JiBa
KJiacca.

¢) Mouiekybl BUOJIaKCAaHTHHA 00JIee MOJISIPHBIE, YEM MOJIEKYJIbI B-KapOoTHHA.

d) B-xapoTHH XOPOIIO PACTBOPSETCS B allETOHE.

Ortgert: acd

3. OcHoBbIBasich Ha HMH(OPMAIMK W3 TEKCTOBOrO (parMeHTa 2 W JaHHBIX, NPHUBEJICHHBIX Ha
Pucynke 2, BeiOepuTe npaBUIbHBIC YTBEPIKICHUS.

a) Knetku pacrenus I” comeprxkaT HanbobIee KOJIMYECTBO KCAHTO(PHILIOB.

b) Bce wucnonbp3oBaHHbIE B JaHHOM OIBITE PACTEHHS COJAEPXKAT OAWHAKOBOE KOJHYECTBO
xJiopopuiia a.

c¢) Knetku pacrenust A conepskar 0ombiie xinopoduuia b, yem kinetku pactenus I

d) Pacrenus A u I' He pa3nnyarorcs 1o Habopy (HOTOCHHTETHYECKUX MUTMEHTOB.

Ortger: cd

4. Ha ocHoBaHWM HMH(MOpMAIMH U3 TEKCTOBBIX ()PAarMEHTOB U PUCYHKOB BBIOCPUTE MPABHIbHBIC
YTBEPIKICHHSI.

a) Merox TOHKOCIOIHONW XxpoMaTorpaduu He MOAXOAMT IS pa3ieneHHs (OTOCHHTETHUUECKUX
MMUTMEHTOB.

b) Metogom OymakHON XpomaTorpaduu Henlb3sl pa3feNsiTh CMECH BEIIECTB, MOJIEKYJIbl KOTOPBIX
HUMEIOT OJIMHAKOBYIO OKPACKY.

c) IlocnemoBaTenbHOCTh PACHONOKEHUS TMONOC (KOHIEHTPALMOHHBIX 30H) MUTMEHTOB Ha
XpOMAaTOrpaMMe 3aBHCHUT OT COCTaBa PACTBOPUTEINS, HCIIOJNB30BAHHOTO B KadeCTBE ITOBIIKHOU
¢ba3bl.

d) HonooOmennass xpomartorpadusi HedhEKTHBHA N1 pa3leleHUs SJICKTPOHEUTPATbHBIX
MOJIEKYII.

Ortger: cd

5. Ha ocHOBaHMM HMMEIOIIMXCS y Bac 3HaHUW M MH(GOPMAlMU M3 TEKCTOBBIX (PParMEHTOB M
PHUCYHKOB BBIOEPHTE IIPABUIIbHBIE YTBEP)KICHHUS.

a) MI3BecTHO, 9TO OHO M3 PACTEHUM, UCTIOIB30BAHHBIX B KAYECTBE 0OBEKTOB Ha PucyHke 2, — 3T0
Oepesa, a TUCThs ¢ Hee coOupany B Hayane okTa0ps. Ckopee Bcero, 3To pactenue B.

b) Ilo cpaBHEHHIO C KAPOTHHOUIAMH, XJIOPOPHUILITBI — OOJIee TOJIIPHBIE COSTUHEHUS.

c) IIpu mpoBeneHnn GymakHOW Xpomarorpaduu pacTBOPUTEINb ABHKETCS 10 HETOABMKHOU (aze
3a cYeT KanuUIsIpHOTO 3 dexTa.

d) KapoTuHOM 1Bl MOTYT UMETH JKENTHII, OpAaH)KEBBIH MIIM KPACHBIN I[BET.

Ortgert: bcd
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3aganue 12. 3agaya mo reHeruke. PemuTe 3amauyy M 3anmuIIUTe OTBETHI B
OTBEJICHHbIE 10J1s1. MakcuMalibHas OLeHKa — 5 6asuioB.

buocunTe3 ankanongoB y OOMaHYMBOM HaJO0EAKU KOHTpoiupyercs reHom R. JlomuHaHTHas
MyTanuss R-tOX NpUBOAUT K pE3KOMY YCHJICHHIO A3TOr0 OMOCHHTE3a W, Kak CIEeACTBHE, — K
SIOBUTOCTH BCero pacteHus. Kakoe pacmieruienne mo ¢GeHoTuIy ciemyer oxuaarh cpenu 400
ruopunoB F2, monydeHHBIX B pesyinbTate ckpemmBanus @ Ir x & R-tox R-toX, ecnu mis stoit
MyTaluH xapaktepHa 60-TpoueHTHas MEHETPAHTHOCTh (SIOBUTHI TONbKO 60% ocobel, Hecyux
MyTaiuto R-t0X)? 3amonauTe TabIUILY.

OTtBer
YkaxkuTe GEHOTUTT MATEPUHCKOTO PACTECHUS He sspoButo
KakoBa BepOSTHOCTb TOTO, YTO OTIIOBCKOE PACTCHHUE SJIOBUTO? 60%
YKaKUTE 0)KUTAEMOE KOJMIECTBO PACTEHUH, HECYIIUX MyTaIuio R- 300
tox, cpeau 400 rubpuaos F»
YKaKUTE 0)KUAAEMOE KOJMIESCTBO SAOBUTHIX pactenuid cpenu 400 180
rubpusioB F»
VYKaxkuTe 0XHAaeMO€ KOJIMYECTBO HEAOBUTHIX pacTeHuil cpeau 400 220
rubpusioB F»

Pemenue:

1.Ucxons u3 ycnoBuid 3a7auu, MaTepUHCKOE pacTeHuEe He SA0BUTO (He HecéT myTtaruio R-t0X), a
OTIIOBCKOE SIZIOBUTO C BEPOSTHOCTHIO 60%.

2. B F2 COOTBETCTBYIOIIETO MOHOTHOPHUIHOTO CKPEIIMBAaHUS OXKHAACTCS paclIeIUICHUe 110
renotuny 1 R-tox R-tox : 2 R-tox r: 1rr.

3. OxkuaemMoe KOJIMYECTBO ocolel, Hecymux MyTanuio R-tox cpenu 400 rubpunos F2, cocraBuser
300 (Tpu yeTBepTH).

4. Cpeau HUX, ¢ yueToM 60-IIpOoLIeHTHOM MMeHEeTPaHTHOCTU MyTaluu R-10X, okugaemMoe KOIM4ecTBO
SJIOBUTHIX pacTeHuid coctaniset 180.

5. Torma oxumaeMoe B F2 4MCIO MOTOMKOB, KOTOPBIE HE SIBISIFOTCS SAOBUTHIMU, cocTaBUT 400 —
180 = 220.

3amaua pereHa.

3aganue 13. CoorBeTcTBHE JAHHBIX. YCTAHOBHTE OJHO3HAYHOE COOTBETCTBHE
MeXK1y OHOJIOTHYeCKMMH O0beKTaMH, NpPeICTABJICHHbIMH B Ta0auume, M HX

XapakTepucTukaMu. MakcumanbsHas onenka — 10 6amios.

PaccmotpuTe Tabnuily, B KOTOPOIl MpeIcTaBiIeHbl pa3jiMyHble TPYMIbl )KUBOTHBIX, U MPOUYUTANTE
HpI/IBe)IéHHBIe HUKC  XAPAKTCPHUCTUKH. YcraHoBuTe OOHO3HAYHOC COOTBCTCTBHUEC  MCKIY
Ha3BaHUAMU I'PYHIT U UX OMMMCAHUSIMMU. Ka)KI[BIfI OTBCT 3aIIUIIIUTE B BUIC COOTBCTCTBYIOIHGﬁ 6YKBI)I
(633 HpO6CHOB K 3HAKOB HpCHI/IHaHI/Iﬂ) B CICOHUAJIBHO OTBCI[éHHOe moJIc pdaaomM C KaXIAbIM
OTNHCaHUEM (PErucTp HE BaXKEH).

() Crebenbuatoriasbie (Stylommatophora)
(B) bproxonorue (Gastropoda)

(E) T'onoxa6epusie (Nudibranchia)

(A) (B) AByctBopuatsie (Bivalvia)

1(\3/? (J)IITlIJ(;(C:I;;I (°K) Hayrunumer (Nautilida)
(T') F'omoBoHOTHE (3) Ocbmunoru (Octopoda)
(Cephalopoda) (M) Kapakatwuisl (Sepiida)

(K) Kanpmaps! (Teuthida)
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XapaKTepuCTHKU:
1. Mopckue uin MpecHOBOIHBIC MaJIONOABKHBIC )KUBOTHBIE. [ 0JI0Ba MTOJIHOCTHIO PEayIIMPOBAHA;
TEJIO0 COCTOWT U3 TYJOBWINA M HOTH, 3aKIIOYCHO B MUHEPATU30BAaHHYIO PAKOBUHY. XapaKTepHOU
YepTOH SIBIIACTCS HAMYUE PA3BUTHIX KaOp, KOTOPBIC Yy OOJBITMHCTBA BHJIOB CIY)KaT HE TOJIBKO
OpraHaMu JbIXaHUs, HO ¥ (PHIbTpaMH, TO3BOJISIOIIMMU YJIABIUBAThH M3 BOJbI YACTHIIBI TTHIIIH.
Otset: B
2. Mopckue XUIMHBIE XKHBOTHBIC, CIIOCOOHBIC K PEAKTUBHOMY JBMKCHHIO. TyJIOBHINE MSTKOE,
OKPYTJIO€ WJIM BBITSHYTOE, CIIOCOOHO CHIILHO M3MEHSTH CBOIO (DOPMY, UTO MO3BOJISET KUBOTHOMY
MPOMOJ3aTh JaKe Yepe3 OUeHb y3Kue oTBepCcTHs. ['00Ba HECET ueThipe maphl HIynaiell, UMEIOIINX
MIPUCOCKHU U COCTMHEHHBIX Y OCHOBAHUS TIJIaBaTEILHOM Mepernonkoi. PakoBuHa pemympoBaHa.
OtBeT: 3
3. B ocHOBHOM, oOWTaTeNM HA3eMHO-BO3AYIIHOW cpeabl. OpraHoM JbIXaHHS CIYXHT JETKOE —
BUJIOM3MEHEHHAS] MAHTHIHAS TIOJOCTh, CTEHKHM KOTOPOH HMMEIOT Pa3BUTYHO CETh KPOBEHOCHBIX
cocynoB. ['ooBa HecE€T aBe mapbl mIynaiel, NpudéM Ha KOHIaX IIyIajel] BTOPOM IMaphl, Kak Ha
cTebenbpKax, pacioiaraTces riasa.
Ortser: /|
4. Mopckue XUIIHBIE )KUBOTHBIE, CIIOCOOHBIC K PeaKTHBHOMY JBWKCHHIO. TyJIOBHINE yITUHEHHOE,
o OokaMm okaiimiieHO IMJIaBHUKaMU. ['0J0Ba HECET MATH Map UIymanel BOOPYKEHHBIX MPUCOCKAMHU.
PakoBHuHA BHYTpEHHSIS, TIPEJCTABIISICT COOOM MUPOKYIO U3BECTKOBYIO IJIACTHHKY.
Otset: U
5. TlepBHYHOPOTHIE HECETMEHTHPOBAHHBIC >XKHBOTHBIC, KOTOPHIC OCBOWIM BOJHYIO, MOYBEHHYIO,
HA3eMHO-BO3JIYIIHYI0 M Ja)K€ OPraHu3MEHHYI0 cpeay ooutanus. OpraHoM JBHXKEHUS SBISETCS
MYCKYJIUCTasi HOTa, Y HEKOTOPHIX BUIOB MPeoOpa30oBaHHAs B IIyMajblla U BOPOHKY. XapaKTePHOM
YepTOl MHOTUX MPEACTABUTEIICH SBIIACTCS HaJIU4YHEe MHUHEPAIM30BAHHON PAaKOBHHBI (IIETOCTHOM
WJTU COCTOSIIIEH U3 CTBOPOK), XOTSI Y HEKOTOPBIX OHA 3HAYUTEIIBHO PEAyLIUPOBaHA.
OtBeT: A
6. Mopckue IBYCTOpPOHHE-CHMMETPUYHBIC JKUBOTHBIC. OIHM BEIyT MPUIOHHBIN 00pa3 >KHU3HH,
JpyTrHue akTUBHO IUIaBAIOT B TOJIIE BOJBL. BONBIIMHCTBO COBPEMEHHBIX MPEACTABUTENICH IPYIIBI HE
MMeEeT Hapy>KHOH pakoBHHEI. ['05T0Ba HECET NIyManbIla, YUCIO KOTOPBHIX MOXKET ObITh PA3TUYHBIM (Y
onHux — 8 winu 10, y Ipyrux — HECKOJBKO AeciaTkoB). Kpome TOro, MMEOTCS XOpOIIO Pa3BUTHIC
TJ1a3a, M0 CTPOCHHUIO HATOMHUHAIOIIKE TJIa3a MTO3BOHOYHBIX.
Otset: I'
7. Mopckue XHWIIHBIC YXUBOTHBIC, CIIOCOOHBIC K PEAKTUBHOMY JBW)KCHHIO. TYIJIOBUIIE WMEET
o0TeKkaeMyr0 HUIMHAPUYECKYI0 GopMy M HEec€T /1Ba OOKOBBIX IJIaBHUKA. ['010Ba HECET MATH map
IIynajien, BOOPYXEHHBIX TIPUCOCKAMH U KPIOYbSIMHU. PakoBHHa BHYTPCHHSSI, 3HAYUTEIHHO
peayuupoBaHa W TpEACTaBiseT coOOM JIMHHYIO Y3KyH0 IUIacTUHKY (rinamuyc). HekoTtopsie
MPEJICTABUTEIIM TPYIIIBI JTOCTHTAIOT B JUTMHY Oojiee 10 METpOB M SBIISIOTCS OJHUMH U3 CaMBIX
KPYIHBIX 0E€CIIO3BOHOYHBIX JKUBOTHBIX Ha 3eMIIe.
OtseTt: K
8. Mopckue n1ByCTOpOHHE-CUMMETPUYHBIE )KUBOTHBIE, OOJIBIIMHCTBO U3 KOTOPBIX HACENseT TEIUIbIE
MOpsI M OKeaHbl. PakoBuHA OTCyTCTBYeT. OpraHamu JBIXaHHS CIIyXaT KOXHBIC KaOphl — MSITKHE
HE3alUIIEHHbBIE BRIPOCTHI IIOKPOBOB, KOTOPBIE pacHoNiaratoTcst o OoKam Tefa WA Ha €0 CIIMHHOM
cTtopoHe. HekoTophle mpecTaBUTEN! STOBUTHI.
OtseT: E
9. Mopckue NByCTOPOHHE-CUMMETPUYHBIE )KUBOTHBIE. TeI0 3aKII0UEHO B CIIUPATBLHYIO PAKOBUHY,
KOTopasi pas3jelieHa Ha HECKONbKO Kamep. ['omoBa HECET MHOTOYHMCICHHBIE IIymaiblia 0Oe3
nprcocok. Hambosee W3BECTHBIM TPEICTABUTENIb ITOW TPYMIBI HOCHUT TO JXK€ Ha3BaHWE, YTO WU
TIO/IBOJIHBIN KOPaOJib, MPUHAJIEKABIINHN Teporo paHTacTuuecknx pomanoB JKromst BepHa.
OrtBer: XK
10. PazHooOpa3Has rpymma, KOTopasi BKJIIOYaeT B ce0sl KaKk BOJHBIX, TAK U HA3€MHBIX KUBOTHBIX.
JIByCTOpOHHE-CHMMETPUYHBIC OPTaHU3MbI, OJTHAKO B XOJE 3BOJIOIUU Y HHUX CHOPMHUPOBATIOCH
ACHMMETPUYHOE pACIOJOXKEHNEe BHYTPEHHUX opraHoB. Jlns 1enoro psiga mpeacTaBUTeneit
XapaKkTepHO HAIHYHE TYpPOOCTIHPAThbHONW PAKOBHHEI.
OtseT: b
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3ananme 14. Bompoc ¢ pa3BépHyTbiM oTBeTOM. JlaiiTe pa3BepHYThId OTBET,

3aMUIIUTE €r0 B OTBEACHHOE noje. MakcuManbHas oueHka — 10 6anos.

OcHoBHast GYyHKIUS JbIXaTeNbHON CUCTEMBbI — 3TO oOecredyeHrue razoo0MeHa € OKpY’Karollei
cpenoit. Kak manHas (QyHKOMS peamu3yeTcsi Yy HA3eMHBIX [O3BOHOYHBIX JKUBOTHBIX?
OxapakTepu3yiTe OCHOBHBIE MEXaHH3Mbl Pa0OTHI ABIXATEIBLHOM CHCTEMBbI Yy MpeACcTaBUTENEH
pa3HbIX KJIACCOB.

Otser:

K Ha3eMHBIM I03BOHOYHBIM OTHOCSITCS IPEACTABUTENN Ha/lkj1acca Terpano/pl: 3eMHOBOAHbBIE
(amdubun), mpecMbIKaroIMecs (PENTUINHN), ITHIBI ¥ MJIICKOTUTAIONMKE. Y BCEX 3TUX OPraHU3MOB
JbIXaTelIbHAsl CUCTEMa BKJIIOYAET B ceOsl AbIXaTelbHbIE IyTH W MapHble J€rkue. PaccMoTpum
OCHOBHBIE MEXaHU3MBbI PAaOOTHI ABIXATEILHOU CUCTEMBI Y HA3€MHBIX I03BOHOYHBIX.

1. 3emHoBoaHble. JI€rkue, KOTOpble €CTh y OOJIBIIMHCTBA BUIOB 3€MHOBOJHBIX, HUMEIOT
HEOOJbIION O00BEM M MPENCTaBICHbl MEIIKAaMH CO CIIa00SlYEUCThIMU CTEHKAaMH, COJEpKAlIMMHU
T'YCTYIO C€Th KPOBEHOCHBIX COCYIOB. JlpIXaTenbHbIe ITyTH Pa3BUTHI C1a00: HAIPUMEP, Y XBOCTATHIX
am(uOuii OHU MpeICTaBIICHBI TpaxeeH, a y 0ECXBOCTBIX — KOPOTKOW TOPTaHHO-TPaxeHHON KaMepoi.
['pynnas kieTka y 36MHOBOJHBIX OTCYTCTBYET, U JErOYHAs BEHTHJIALMS OCYLIECTBISETCS 3a CUET
U3MEHEHHUS O00bEMa pOTOINIOTOYHOW MOJIOCTH (TPUMUTUBHBIM HarHeraTelbHbI THI). Bo3myx
HArHeTaeTcsl B POTOMVIOTOYHYIO MOJIOCTh MPHU OMYCKaHUU €€ THA (HO3APpH MPH 3TOM OTKPHIBAIOTCS).
Korna 1HO pOTOrIOTOYHOM MOJIOCTH MOJHUMAETCS, BO3yX MPOTAIKUBAETCS B JIErKUe (HO3ApH IpU
3TOM 3aKpPbIBAIOTCS CIEIUATbHBIMU KJlamaHaMmu). BBIIOX OCYIIECTBIsSeTCS TakKe MPH MOAHSITHU
JIHA, HO HO3APH IIPH 3TOM OTKPHIBAIOTCA. [10CKOIBKY 3PEeKTHBHOCT Ta3000MeHa yepe3 JIETKue y
36eMHOBO/IHBIX HEBBICOKA, OOJBIIMHCTBO MPECTaBUTENEH, HAPSITY C JIETOYHBIM, UCIIONIB3YIOT TaKXKe
KOXHO€ JIbIXaHHE, MPU KOTOPOM ra3000MEH OCYIIECTBISETCS 4epe3 MOKPOBBI Tena. Y JUYMHOK
36MHOBOJIHBIX, KOTOpbIE OOWTAaIOT B BOJIE, IbIXaTeNbHYI (YHKIMIO BHayalle BBIMNOJHSIET
OIUICTEHHBI KPOBEHOCHBIMU COCYJaMH SKEIITOYHBI MEIIOK, 3aTeM — Hapy)KHbIe kaOpbl U (B
HEKOTOPBIX CIy4asx) KPOBCHOCHBIE COCYJbl B XBOCTOBOM IUIaBHHKE. Y B3pOCIBIX (opm
OOJIBIITMHCTBA BUJIOB 3¢MHOBOJTHBIX JKaOpBI OTCYTCTBYIOT.

VY ocTanbHBIX HA3€MHBIX I103BOHOYHBIX JErO4YHas BEHTWISLUSA OCYIIECTBISETCA IMyTEM
pacIipeHus! U CY)KEHHUS TPYJHON KJIETKHU IPHU MMOMOIIU MEXpEOEPHON U OPIOIIHON MYCKYJIaTyphbl.
Tax, Bo Bpemsi B1oxa 00BEM IpyTHOM KIETKU yBEIWYMBACTCS, a JaBlIEHUE BO3/yXa B HEll majaer,
YTO NPUBOJUT K HarHeTaHWIO Bo3Ayxa B JErkue. Bo Bpems BbIIOXa, 00BEM TIpyAHOH KIIETKH
IagaeT, a AaBJIEHUE BO3/lyXa BO3PACTAET, 32 CUET YETO BO3/yX M3TOHSAETCS B OKPYXKAIOIIYIO CPELy.
JlbIxaTenpHbIe IMyTH Pa3BUTHI CUJIIbHEE U BKIIOYAIOT B €€0s1 POTOBYIO U HOCOBYIO MOJIOCTh, TOPTaHb,
Tpaxer 1 OpOHXHU.

2. Ilpecmbikaomuecsi: u3-3a 0ojiee JIUHHOW IIEW YIMHSIOTCS JIbIXaTeinbHble MyTH. OT
TOpPTaHU OTXOJUT Tpaxesi, KOTOpas Ha KOHIIE JAeIUTCA Ha OpoHXH, Beaymue B J€rkue. CTeHKH
JNETOYHBIX MEIIKOB HMMEIOT SUEUCTOE CTPOEHHE, YTO 3HAYUTENIBHO YBEJIIMYMBACT JbIXATEIbHYIO
MTOBEPXHOCTb.

Oco0oif rpynmnoil cpeiu penTWIMH SBISIOTCS 4Yepemaxu, Y KOTOPBIX pEOEpHOE JbIXaHue
OTCYTCTBYET. BJIOX MPOUCXOAUT 3a CUET IBUKEHHSI MOILHBIX ITyYKOB MBIIII, UAYIIUX OT MJI€YEBOTIO
U Ta30BOro Mosica K IUIACTPOHY (OpIOIIHOMY IIMTY MAaHLUMPS), W JOPCOBEHTPAJIbHBIX MBIIIII,
PAacCIOJIOKEHHBIX BIOJIb Kpasi MaHuupsA. [[BUKEHHE MBI B3bIBAET YMEHBIICHUE U YBEIUYECHHE
o0beMa TMOJOCTH Tela M, KakK CIEJCTBUE, JETKMX. Y CYXOIYTHBIX dYepenax B JbIXaTeJIbHbIX
JBKEHUSX BaXXKHOE y4acTHE MPUHUMAIOT JBWKEHUS MEPEIHUX Jal U IIeH, a TAKKE COKpallleHHe
COOCTBEHHOM TJIQJKOM MYCKYyJaTypbl JIETKHX. Y BHJOB, OOWTAIOIMMX B BOJHOW cpeje,
JIOTIOJTHUTENBHBIN Ta3000MeH OCYIIECTBISAETCS B TJIOTKE, 3aTHEH YacTH POTOBOM MOJIOCTH, a TaKKe
B MEIIKOOOPA3HBIX BRIPOCTAX KII0AKU (TIPH 3UMOBKE TOJI0 JIBJIOM).

3. IITunpl. Y OTUI] TOPTaHb MEPEXOAUT B IJIMHHYIO TPaxer, KOTopas ACTUTCS B TPYAHON
MOJIOCTH Ha JBa Oponxa. bpoHxu 3axondT B J€rkue M MHOTOKpaTHO BeTBATCS. KoHeuHbIMU
BETOYKAMH Ka)KJI0TO OPOHXHUAIBHOTO JepeBa SBISIOTCS BO3IYIIHbIE KamMILIpHI (Tuamerpom 3—10
MKM), OIUIETEHHBIE KPOBEHOCHBIMU KaWJIISIPAMHU, TJie TPOUCXOAUT Ta3000MEH MEXIY BO3AYXOM U
KpoBbio. Jlerkue nTHil UMEI0T HeOOJbIIoN 00BEM M HEBBICOKYIO AJIACTMYHOCTh M MPUPACTAIOT K
pebpam 1 03BOHOYHOMY cTOJIOY. C JIETKMMH CBs3aHA CHCTEMa M3 MapHBIX BO3AYITHBIX MEIIKOB —
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TOHKOCTEHHBIX, JIETKO PACTSHKUMBIX BBIPOCTOB OPOHXOB, KOTOPBIE HAaXOAATCS CPEId BHYTPECHHHUX
OpPraHoOB, MEK/Ty MBIIIIAMU U Ja)Ke B TOJOCTAX TPyOUaThIX KOCTEH.

bnarogapss HanMuuiO BO3AYIIHBIX MEIIKOB y MTHIl pealin3yercsl ABOHHOe abixaHue. [lpu
BJIOXE TOJIbKO 25 % Hapy>KHOTO BO3/lyXa OCTaETCsl HEMOCPEACTBEHHO B JIETKUX, a OCTalbHbIE 75 %0
IIPOXOJAT YE€pe3 HUX U IOMNaJaloT B BO3JYyIIHble MeIIKH. [Ipu BbIIOXE BO3AYyX M3 BO3AYIIHBIX
MENIKOB OIATh MPOXOJUT uepe3 J€rkue. TakuM 00pa3oM, KpOBb B KAMILISAPAX JIETKUX HACHIIIACTCS
KHMCJIOPOJIOM KaK BO BpeMsl B10Xa, TaK U BbIJOXA.

4. MuiekonuTaouue. J{prxarenbHble MyTH BKIIIOYAIOT B C€0s1 HOCOBYIO U POTOBYIO MOJIOCTb,
IJIOTKY, TOPTaHb M TPaxer, KOTOpas B IPyAHONW MOJOCTH pa3JeiseTcsi Ha JiBa TJIaBHBIX OpoHXa.
I'maBHBIE OpOHXHM 3aXOAAT B JIETKME M MHOTOKPAaTHO BETBATCA C OOpa3oBaHMEM OpPOHXHUAIbHBIX
nepeBbeB. Kaxoe OpoHXuanbHOE AepeBO 00pa3yeT KapKac IJis JETKOTo, a €ro KOHIIEBBIE BETOYKH
HECYT JIETOYHBIE MY3BIPhKU (QJIbBEOJIBI), TYCTO OIUICTEHHbIE KPOBEHOCHBIMU KaIWLISPAMH.
MHOrounciaeHHbIE aJIbBEOJIBI CO3/1al0T OOIIMPHYIO JIIXaTEIbHYIO IMOBEPXHOCTb. B oTimnume or
OCTaJIbHBIX MMO3BOHOYHBIX Yy MJICKOMMUTAIOIIUX HUMeeTcs Auadparma (TpynoOprouiHas mperpajaa) —
MBIIIEYHAs] TEPeropojka MEXIy TpyAHOHM U OpIOUIHON TOJOCThIO, KOTOpas BMECTE C
MeXpEOSPHBIMH MBIIIIIAMHU 3a/IeHCTBOBAHA B JIBIXaTEIbHBIX JTBUKEHUSIX IPYAHON KIETKH.

Bosmoorcnvl u Opyeue npasunvhvle snemenmel omeema.

3ananue 15. Padora ¢ wusoOpaxeHussMu 00beKTOB. IIpoananusupyiite
MPEIIOKEHHbIE N300paKEHHsI U BBIMIOJHUTE 3aJ]aHUs, UCIIONb3Ysl OTBEAEHHOE MOJIE.
MakcumanbHas ouenka — 10 6amios.

1. Ilepexn BaMu TpaBlOpa, BBIIOJHEHHAs XYAOXKHUKOM »310Xu Bo3poxaenus AnbOpexTom
JlropepoM, Ha KOTOpPOH MPEACTABIECHO COBPEMEHHOE >XHMBOTHOE. ONUIIMTE CHUCTEMATHYECKOE
II0JIOKEHHE ATOTO OpraHu3Ma I10 CIEAYIOIIEMY TUIaHy:

Tun: Xopnossie

[Toarumn: ITo3BoHOUYHBIE

Kiracc: Miexommuraronime

Otpsan: HenapHOKONBITHBIE

2. AnpOpext /lropep HHMKOTZa HE BHJEN 3TO >KUBOTHOE BXKMBYIO W IPH HAMMCAHUU KapTHUHBI
PYKOBOJCTBOBAJICS PUCYHKAaMH U ONUCAaHUAMM oueBHUAUEB. (OXxapakTepusyHTe OCHOBHBIE
OMOJI0rMYecKHe OMUOKH, KOTOPBIE AOMYCTUI XYA0KHUK.

Ortser:

1) ¥ HOCOpoTra, KOTOPBIN MPEACTABICH HAa TPABIOPE, TEJIO 3aKOBAHO B IJIACTHHBI, HAITOMUHAIOIIHNE
JUCTBl OpOHU (AOCHexH), COeTUHEHHBbIE 3aKji€nKaMu. B peanbHOCTH Telo HOcopora MOKPBITO
rpy0oii Koxkel, KoTopasi B HEKOTOPbIX MecTax 00pa3yeT CKIIaJIKH.

2) Ha ciiHe nmMeeTcst por, KOTOPBIM y pealibHOr0 HOCOPOTra OTCYTCTBYET.
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3) Horu >kxMBOTHOTO MOKPBITHI Yelry€id, XOTsS Ha CAMOM JIeJI€ OHU TaK)K€ MOKPBITHI TPYOOH, MOYTH
0€3B0JI0CON KOXKEH.

3. Yem oOpa3oBaH opraH, 0003HaueHHBIN Ha pucyHke nmudpoi 1? Kakossl ero GpyHkmum?

Ortser:

Por HOCOpora cocTouT HEe U3 KOCTHOM TKaHH, a U3 IJIOTHO YIAaKOBAaHHBIX BOJIOKOH OeNika KepaThHa
U 10 CTPYKTYpE HAIIOMUHAET MY4YOK CKJIEEHHBIX BOJIOC. TeM He MeHee, OH SIBJIIETCS OYEHb TBEPABIM
U CIYXXHUT TPO3HBIM OPYXKHEM JJIsl 3alllUThl IOTOMCTBA UM TEPPUTOPUHU WM B OUTBE 3a CaMKy B
X07e OpavHbIX UTp.

[Tomumo n300pak€HHOrO Ha TpaBIOpE >KUBOTHOIO, MOJOOHBIE OPraHbl UMEIOTCSI U Y JIPYTHX
COBPEMEHHBIX IMPEACTaBUTEIEH AaHHOro Kiacca. [IpuBenure Ha3BaHUS CEMEWUCTB, K KOTOPBIM
OTHOCSITCS 3TH )KUBOTHBIE (HE MEHEe ABYX MPUMEPOB).

Bo3MmoxHBIC IPaBHIILHBIC YJIEMEHTHI OTBETA!

[Tonoporue, Onensu, Xupadorsie, Bunoporossie.



