3AJJAHWE 10. BunmarenpHO paccmoTpute pucyHOK. OTBeThTe Ha II0CTaB/ICHHbIE BOIIPOCHL. VIcIo/ib3yiTe g
OTBeTa Cllel1a/IbHO OTBEAEHHOE IIOJIE.

1. OxapakTepu3yiiTe MpeCTaBIeHHOE Ha PICYHKe
pacTeHMe IO CTeAYIOINM ITYHKTaM:

A) Tun cuMMeTpuu 1BeTKa:

AxTuHOMOpQHBII (IIpaBUIbHBII)

b) ®opmyrna npeTkKa:

Y JIT_IT, win *Ca,Co A_G,

B) JKusuennas ¢opma:

®anepodur (o cucreme Paynkuepa)

Otnen ppeBecusle pacteHus, Knacc gepeBbs (1o
cucreme V.I. CepebpsikoBa)

I') T moopga:

Kocrtauka

1) KonudaecTBo ceMsAH BHYTPU IUIOfIA:
1 cems (ogHOCEMEHHOI II/ION)

2. Bei6epute THIBI OpMALINIT TUCThEB, KOTOPbIE
BUFHBI HA MIUTIOCTPAIAN Y 3TOTO PACTEHMA:

a. Bepxopas c. CpepunHasn

b. Husosas

3. OnpepemnTe, K KAKOMY K/IACCY M CEMeIICTBY OTHOCUTCA JaHHOe pacTeHne. O60CHYyIiTe CBOJI OTBET, epe-
YKUCINB NPU3HAKN, BIAVIMbIE HA PUCYHKe.

ITO pacTeHMe OTHOCUTCA K Knaccy [IByonbHbIe, ceMelcTBy Po3onseTHbIe.

JlepeBO ¢ XapaKTepHBIM [Is [[BETKOBBIX JIBYJO/TbHBIX PACTEHUI rabUTycoM (Cpemy OTHOMOIbHBIX
TaKMX JlepeBbeB HeT). JINCThA ¢ ceT4aThIM >KMIKOBaHMEM. [1ATepHOI I1aH CTpOeHNUs IIBETKa, ABOVIHON
OKOJIOLIBETHMK, COCTOAIINIA U3 5 YalIe/IUCTUKOB U 5 JIENECTKOB. MHOXXeCTBO ThIYMHOK, OVH IIE€CTUK,
00pa3oBaHHBIN OFHNUM IUTORONMUCTUKOM. [locme co3peBanms 06pa3yeTcss COYHBIN OTHOCEMSHHON IIJION
— KOCTAHKa.

4. Kax onbuiserca npeacraBneHHoe pacrenne? O60cHyliTe CBOI OTBET.
PacteHne sABsgeTCA HACEKOMOOIBUISEMBIM, IIOCKO/IBKY MMeeT OTHOCUTEIBHO KPYIIHBIE 000eToIbie
LBETKM C XOPOLIO Pa3BUTBIM OKOJIOLIBETHUKOM. LIBeTeT moc/ie pacycKaHuA NUCTHEB.

5. Kak pacnpocTpaHsaroTcs mioasl 3Toro pacrenns? O60cHyiiTe CBOI OTBET.

CoOuHbBI/I OJHOCEMEHHOJ IIIOJ KOCTAHKA PaCHpOCTPaHAETCA IYTEM OSH0300XOpUM. IK3O0KapIl
3aIuIIaeT OT IIOTePY BOABI ¥ TOMOTAeT )XMBOTHBIM, IPEX/ie BCETO, ITUIAM, er0 OOHAPYXUTb. Me3okapn
COIEP>XUT INUTaTe/IbHble BEIeCTBA, aJpeCOBaHHbIe >KMBOTHOMY-PACHPOCTPAHUTENIO. JHAOKApI
obecrneynBaeT MeXaHNYECKYIO (OT elICTBYA POTOBOTO alapara) M XMMIYECKyo (0T MMIeBapUTEeTbHBIX
(epMEHTOB M KVC/IOTHI) 3aIUTY 3apOJbIIIIa.

MecTo npoBezeHus (Topog): Ilara:

CAHKT-NETEPBYPICKUW rOCYAAPCTBEHHbIV YHUBEPCUTET

OJINMMMUNAAA WWKOJIbHNKOB CAHKT-NMETEPBYPICKOIo roCYaAPCTBEHHOIO
YHUBEPCUTETA

O6weo6pasoBaTtenbHbini npeamer: bBuonorna

TOroBas OLIEHKA, IOJNNCH 3aM. NIpeJCeaTe/IsA XIopn

2018-2019 yuebHbIl rog
BapunaHT 1

9 Knacc

Iop

13apaHue |2 3aganHue |3 3agaHue |4 3apgaHue |53apaHue |6 3apaHue |7 3agaHue |8 3apgaHue |9 3agaHue |10 3apgaHue nTor

3aNONHAETCA YNEHAMM XKIOPU W WIMPPOBANBHOW rPyNMbl

3AIDAHWVE 1. Beibepure BCE npaBuibHbIe OTBETHI M3 MATH INPEIJIOKEHHBIX. [[Id O0TBeTa UCIOIb3YHTEe MAaTPULY

BHM3YV CTpaHuilbl. IIpaBuibHbIE BaApUAHTHI OTBETA OTMETHTE 3HAKOM «X» B COOTBETCTBYIOIIMX SYEHKAX MATDUIIBL

Ycnpapienns He JOYCKAOTCA.

1. B Kakux opraHax B3pOC/IOro Ye/10BeKa MpONCXOqUT
oOpasoBaHue KOMIIOHEHTOB KpOBM?

a. ITeyeHp d. KpacHbIiT KOCTHBIT MO3T
b. Ceneséuka e. [Tomxenynodynas xenesa
c. Cepaue

2. Y4yeHble JaBHO 0OpaTwiIN BHUMaHVe Ha Ba)KHYIO
PO/Ib KII0YEBBIX XUITHUKOB — BU/IOB, 3aHMMAIOLINX
BepXHVe CTYIIeHV MIIIEeB O NMPaMUABI, 001afalox
CPaBHUTEIHHO HeO0OoIbIION YICIEHHOCTHIO
NMONYNALNI, HO OKa3bIBAIOIINX OTPOMHOE BIVISAHNE
Ha HIDKe/Ie)Kalue cTynenu. B mecax JIeHmHrpapckonn
00/1aCTU K TAKMM BUJaM OTHOCATCS:

a. Bonk d. Kocyna

b. JIocp e. JKyk-HaBO3HUK

c. 3adn-pycak

3. ¥ ¢orocuHTe3MpPYIOIINX OPraHN3MOB MOXKHO

4. Kakue 13 nepedyncieHHbIX HIDKE OPTAaHOB PacTeHMUII
ABJLAIOTCA BUFOU3MEHEHHBIMY TOGeramMm?

a. Kopnesuiie noipes

b. JIykoBu1a TIO/bIIaHA

c. Knybens xaproderns

d. Ycuknm ropoxa

€. YCUKM BUHOTpaja

5. Kakne u3 nepe4ncieHHbIX NPM3HAKOB XapaKTepPHBI
I 60NBIINMHCTBA Ty0OK?

a. [TomoctHOe nueBapenne

b. BHyTpuK/IeTOYHOE NNIeBapeHye

c. Hanmdme MyuHepaipbHOTO CKeeTa

d. Haym4ie mo/moBoro pa3MHO>KeHNUs

e. PasBuras cucrema puabTpannm Bogsl

6. Kakne us NmEepEeYNCICHHBIX BEUIECTB MOT'YT IIPOHUKATDH
HEIMOCPENCTBEHHO Y€PE3 KIETOYHYIO MeM6paHy HYTEM

oOHapyxutp  ¢oTocuHTeTMYEeCKMe TNHMIMeHThbI | auddysnn?
CIIeAYIOIIMX I{BETOB: a. Asor d. Kucnopon
a. 3ejeHblin d. Besplit b. I'moko3a €. AMHOKVICTIOTBI
b. OpanxeBbiit e. Kpacubiin c. Vlonnl kanusa
c. Cunuim
Marpuna Ne pompoca
OTBETOB:
1 3 4 5 6
a X X X X X
«
=
2 b. X X X X
=
)
<
§ d X X X
==}
e. X X X




3AIDAHME 2. Paboma ¢ pucyrxom.

Hepe}l Bamu snemeHT IIOKPOBOB T€jIa TIO3BOHOYHOT'O JKMIBOTHOTO. IIatp CTPYKTYPp Ha pUCYHKE OTMEYE€HDI CTPEIKAMU

C Il]/[(l)paMI/I. Buecnre Ha3BaHMUS 3TUX CTPYKTYp B Ta6711/[11;y pAROM C COOTBETCTBYIOIIMMY HOMEPaMIL.

O4yun

Omaxano

1
2
3. | Crepxenb
4

bopopnka nnepsoro nopsapka

5. | bopoxnxa BTOporo nopsagka

3AJTAHWE 3. PekoHcmpPyKUus 10 0OnUcCanuo.

Hccnedosamenu o6Hapysmcuny HeussecmHuili pavee 6U0 HUBOMHLIX U 6bINOTHUNU €20 MOPPONo2U1ecKoe
onucanue. OCHO8bIBAACO HA IMOM ONUCAHUU, cOenialime PUCYHOK NONepeuHoz0 cpe3a mena OAHHO20
HUBOMHO20 MaKum 00pasom, 4moOvl HA Hem ObiIu 0mobpaxdeHvl 6ce ONUCAHHblE HUdice dnemenmol. Ha pucyrie
ommemome OaHHble CMPYKMYPol, UCNONL3YA UX Hymepauuro u3 mexcma. CnunHas (0op3anvHas) cmopoHa
obvexma OomxHa Ovimb obpaujeHa K 6epXHell wacmu cmpanuuvl, a OprouwiHas (8eHMpanvHas) - K HUNCHeN.

Pucynok: Onucanne:
Tenro mouTM TIOCKOe, CWIBHO YIUIOIIEHO B
CHVHHOOPIOIIHOM HaIIpaB/IeHNI. Hapy>xnbre

HOKpOBBI 06pasyeT smupepmuc (1), 1Om KOTOpbIM
IIOC/IEIOBATENIBHO  (CHApY>KM  BHYTpb)  3aJIeTaioT
CTIOV TIPOFIONBHBIX (2) ¥ KOMbleBbIX (3) mpiuil. Bcé
IIPOCTPAHCTBO BHYTPM TeJa 3allOJIHEHO PbIXJION
napeHXUMoO (4), B KOTOpOil  pacIo/araroTcs
BHYTpeHHMe OpraHbl. K KonbleBoil MycKymaType
VSHYTPM  TIpWIETal0T  IIpaBblii UM JIEBBINA
BBIJIIUTE/IbHbIe  KaHalmbl  (5), KOTOpble VIMEIOT
COOCTBEHHYIO SIUTEMVAIBHYI0 BBICTWIKY. Papmom
IIPOXOJISAT JIEBBII U IIPaBbIil HEPBHBIE CTBOJIBI (6) — OHI
3aHVMAIOT BHYTPEHHee MOI0)KEeHe 110 OTHOIIEHIIO K
BBIJICTINTEIbHBIM KaHA/IaM ¥ COEVHEHbI BepXHVMI
M HIDKHUMM ~ Hepembldkamu.  lleHTpanbHoe
TIIOJIKEHVIe BHYTpPY Tela 3aHMMAeT KpPyIHasd Marka
(7), comeprkaiasi 6ombliioe komdecTBo simil. CreBa
Y CIpaBa OT MAaTKV CUMMETPUYHO PaCIIO/IararoTcs
IBa JIMHHBIX AnYHMKA (8), COENMHEHHBIX C MATKON
IpY TIOMOLIM IApHBIX siieBofoB (9). Kaxmpit us
AVYHUKOB OKPYXEH MHOYKECTBOM METKVIX CEMEHHIKOB
(10). CrienmanmsupoBaHHbIe CHCTEMBbI IMIIEBAPEHVIS
VI IbIXaHVS OTCY TCTBYIOT.

3AAHMWE 9. /latime passeprymuiii omeem Ha eonpoc. Vcnonv3yiime 0151 0meema cneyuanvHo omasedeHHoe nose.
MHorue 6ecri03BOHOYHBIE XMBOTHbIE 00/TaJal0T KPOBEHOCHOI CHCTEMOI, KOTOpasi, KaK M3BECTHO, BBIIIO/IHAET
pacmpenenuTeNnbHy0 (QYHKINIO, OCYIIECTB/AS TPAHCIOPT IUTATEbHBIX BEIECTB, Ta30B, 9KCKPETOB, TOPMOHOB,
aHTHTeN, (PAaKTOpPOB CBepTBIBaHMA KpoBM M T. A. IIpemcTaBuTenu KakuxX THUIIOB OeCIIO3BOHOYHBIX He VMEIOT
KPOBeHOCHOIT cucteMbl? Kakumu crocob6amm OHM pemraloT mpobieMy TPaHCHOPTa BEIIECTB MEXAY TKaHIMM?

OTBerT:

KpoBeHocHas cucrema, pasyMeeTcsi, OTCYTCTBYeT Y IPOCTENIINX, @ CPEY MHOTOK/IETOYHBIX >KMBOTHBIX
— y ry0O0K, IUIaCTMHYATbIX, KMIIEYHOIIOJIOCTHBIX, TPeOHEBUKOB, IUIOCKUX YepBeil, KPYI/bIX 4epBeli,
ckanmupodop, KOOBPaTOK, CKpeOHelt, OPI0XOpeCHNYHBIX, MIKPOIHATO30€B U pAa [PYTUX.

Croco06bI penieHys Mpo6IeMbl TPAHCIIOPTA B OTCYTCTBUYM KPOBEHOCHOV CYCTEMBI:

1. Camblit o4eBUAHBIN criocob — auddysus BelecTB OT KIETKM K K/IeTKe 4epe3 BHEKIeTOUHBIN
MaTpUKC (MEXK/IETOYHOE BEIeCTBO) I eCTeCTBeHHbIe MONOCTH. Tak Kak uddysns B )KMBOM OpraHmusme
a¢ddexTVBHA Ha MAJIBIX PACCTOSHMAX, TaKVe XMBOTHBIE JOJDKHBI ObITh HeOOIBIINX pa3MepoB (Hampumep,
IUTaCTVHYATHIE, TUIPA, OOTBIINHCTBO PECHMYHBIX VM KPYIJIBIX YepBell, KOMOBPATKM I IIp.). YMEHbIIEHIIO
PAaCCTOSHMIT MY TKaHAMU CIIOCOOCTBYeT U YIUIOIIEHNE Tela, XapaKTepHOe, HallpUMep, /I IIOCKNMX
4yepBell.

2. YV 6ormee KpyIHBIX >XMBOTHBIX (YHKIVV paclpefie/ieH)sI BeleCTB B OpraHmusMe 6epyT Ha cebs
pas/IMyYHbIe CUCTEMBI OPTAHOB, YTO B TOV M/IM MHOJ CTE€NIeHV KOMIIEHCUPYET OTCYTCTBYE KPOBEHOCHOM
CHUCTEeMBIL:

« BopgoHocHas cucteMa u Me30XM1 (IIPOCTPAHCTBO MEX[Y BHEIIHUM ¥ BHYTPEHHUM K/I€TOYHBIMM
ITaCTaMM) y TyOOK.

o IlumeBapurenbHas cucreMa (KMIIEYHOIIOIOCTHBIE, TPeOHEBUKI, PECHUYHBIE YePBY — IUTAaHAPUMA
Y MHOTOBETBUCTBIe YepBM). B aTux cry4yasx muineBapuTeNbHas CUCTeMa IpefCTaB/IeHa BeTBAIIVMICS
KaHa/TaMIU.

o IlomocTp Tema. Y KPYHHBIX KPYITIBIX 4epBell (ackapmpa), KPYIHBIX KOJIOBPATOK (acIlTaHXHA),
ckamupodop (mpmamymoc) pacrpenennTenbHyl0 (QYHKIMIO BBIIONTHSAET IEepBUYHAS IOJOCTh Tenma. Y
BBICIIVX NMSABOK UM HEeMEPTWH BTOPWYHAs IIOJIOCTh Teja IPeACTaBisieT OO0V CUCTEMY BETBSIMXCS
KaHaJIOB U, PaKTMUYeCKH, IPeBPaIlaeTCcAd B KPOBEHOCHYIO CUCTeMY. Y BBICUINMX NMUABOK TaKas BTOPMYHASA
IeJIOMIYecKasi KpOBEHOCHAs CUCTeMa 3aMelljaeT MCXOHYI0, OOBIYHYIO JIsI IPOYNX KOTBYAThIX YePBeil.

o BrienurenpHas cucrema. Y JIGHTOYHBIX IUIOCKMX 4YepBell OHA IIPEACTAB/IsET COOOI CIOXKHYIO
CHCTEMY BeTBALIVXCS M aHACTOMO3VPYOIINMX KaHA/IOB, KOTOPble YYacTBYIOT B TPAHCIOPTE HE TOTHKO
9KCKPETOB, HO U IPYTUX BEIIEeCTB.

Bo3moxcHovl u bpyzue npasunvHole d71eEMEHMbL omeema.

OxoHYaHMe OTBETA.




3AAHME 8. CooTBeTcTBHE JaHHBIX.

Paccmorpute Tabmuiy, B KOTOpPOJi IpeNcTaB/IeHbl Ha3BaHUs OMOOPTraHMYECKUX COENVMHEHMII, ¥ NPOYMTAIITe
NIpUBEEHHbBIE HIDKE ONMCAHNA. YCTAHOBUTE OJHO3HAYHOE COOTBETCTBME MEX/Y Ha3BaHVMAMM U XapaKTEePUCTUKAMMU
BeIIeCTB (KaXMOM sdYeriKe TAOMMIbI JO/DKHA COOTBETCTBOBATb TONBKO OFHA XapaKTepucTuka). [lnsa oTseTa
VICIIO/Ib3YVITE€ MAaTPULYy BHU3Y CTpaHMIIbl. [IpaBuibHbIe BApMAHTBI OTBETA OTMEThTE 3HAKOM «X» B COOTBETCTBYIOLIMX
AYelKax MaTpunpl. VicrpaBieHna He JOIYCKAITCA.

() Kpaxman

(B) YrneBonb1 (E) Caxaposa

(OK) ITencun
(3) AkTuH

(A) Buoopranuueckue
COeTMHEeHN

(B) benkn

() Tpuaumnrnunepunsl (Tpurmmmepuabi)

(I) Jumoot (K) ®ocpommmumpr

XapaKTepucTUKM:
1. ITomimepHOe coeyHEHNe, KOTOPOe BBIMIOTHSET 3alacalolylo GYHKIMIO B K/IeTKax pacteHuit. [Ipyu B3aumopeii-

CTBVIY C JIOZIOM IIpMOOpeTaeT CUHMI 1IBET.

2. OTU COEVIHEHNA VICTIONB3YIOTCA MHOTVIMY JKMBBIMY OPTaHM3MaMI B Ka4€CTBE 3aITaCHBIX MUTATE/IbHBIX BELECTB.
B KyreTKax, KaK paBuIO, IPUCYTCTBYIOT B BIJiE BK/IIOUEHMII — Kare/b. KaXk/jas 13 aTuX MOJIEKYII COREPXKUT TPU OCTaTKa
JUITHHOLIETIOYEYHBIX OPraHMYeCKIX KICIOT.

3. 910 noMMMepHOe COeIHEeHe 00pasyeTcsl B XKeMyKe /13 HeaKTYBHOTO IIPEIIeCTBEHHIKA B IPYICYTCTBUY COLTHON
KVICJIOTBI 1 SIBJIIETCS OHVM U3 KOMITOHEHTOB XKeTyJOYHOTO cOKa. Ero 0cHOBHas QyHKIINA - paclerieHye e TUIHBIX
CBSA3EIL.

4. 970 BellleCTBO VIMeeT CTIA[IKVIT BKYC Y XOPOILO pacTBopsieTcsl B Bofe. [1of feiicTBIeM IMIeBapyTeIbHbIX (hepMeH-
TOB Ka)K/lasl er0 MOJIEKYy/Ia PACIIEIIAETCA Ha IBa MOHOMepa.

5. Kaxxpoe 13 coeHeHNIT 9TOV IPYIIIbI CONEPXKUT MOJIAPHYIO «TOJIOBKY» U [IBa HEMOJIAPHBIX «XBOCTa». JTO OCHOB-
Hble CTPYKTYpPHbIe KOMIIOHEHTBI K/IeTOYHBIX MeMOpPaH.

6. borp1ras rpymnma pasHOOOPasHBIX IO CTPYKTYPe ¥ PYHKIVAM OPraHIIeCKIX MOJIEKY/I, KOTOpbIE BXOIAT B COCTaB
KJIETOK ¥ TKaHel )KMBbIX OPTaHM3MOB U UTPAIOT BAKHYIO POJIb B IIPOLIECCAX XKU3HENEATENbHOCTI.

7. Bonbluas rpymmna pasHOOOPa3HBIX BEllleCTB, KOTOPbIE XOPOIIO PACTBOPSIIOTCS B HEIOIAPHBIX PAaCTBOPUTE/LAX, HO
HEpacTBOPVMBI WJIVI MAJIOPACTBOPMMBI B Bofie. [le/IATCA Ha OMbI/IAeMbIe ¥ HEOMbLIAEMBIE.

8. IIInpoxmit K/racc OpraHNMYECKMX COEVHEHNIT, K KOTOPOMY OTHOCATCS KaK HU3KOMOJIEKY/IAPHBIE, TAK M BBICOKOMO-
JIeKy/IIpHBIe BelllecTBa. Pycckoe HadBaHe Klacca M3HadaIbHO 6110 npenoskeHo K. IlImmparom B 1844 ropy u o3Havdaer
«TUJIpaThl YITIEPOTA».

M 0711(;:[ oé?:;%ip:;: Marpuna Hassanmne rpynnbl BemecTs
MeHTbI muTOCKeneTa i | QTBETOB: A b B r II E K 3 u K
UTPaloT K/II0YEBYIO POTIb B
MBIILIEYHOM COKPAIIEHNL. 1) X
10. ITommmepnble co- 2) X
e[HeHNsA, MOHOMepaMu
KOTOPBIX CIy)KaT aMUHO- | 3) X
KUCTOTBL. Bbimonusior B | & 4) X
KMBBIX OpTaHM3MAX Imi- [ O
POKUIT CHEKTP (QYHKIWIL, §- 5) X
BK/IIOYAs  CTPYKTYDHYIO % 6) X
(crponrenbHyio), TpaHc- | S
TIOPTHYIO, 3aIUTHYIO, Ka- | * 7) X
TaymTideckyo (bepmen- | = 8) X
TaTUBHYIO).
vo) %) X
10) X

3AJAHNE 4.
Pernre sapaqy. Vicmonp3yyite A4 OTBeTa clieUa/IbHO OTBEAEHHOE II0JIe.
BceMm xopomio n3BecTHO, YTO Yy MHOTMX BBICIIMX PACTEHUI OIUIOOTBOPEHME
IMPONMCXOAUT TP YYaCTUM KaIleTbHO-)KMUJKON BarM. ITO 3HAYUT, YTO
CIIepMaTO30M/Ibl IIepeMeINAIOTCsA OT AHTepUAMs, Ifie OHM O0OpasywTCs, [0
apXeroHMs B MaJIeHbKMX Kalle/lbKax Bofpl. IIpefcTaBuMm, 4To B Kamle (map
puamerpoM 50 MxM) Haxoputcsa 100 criepmaroszonoB. Paccumraiite, Kakyo 4acTb 00beMa KaIll OHYM 3aHMMAIOT.
[1J1s1 IpOCTOTHI peACTaBUM CIIEPMATO301/] KaK Iap guaMeTpoM 5 MkM. HanmomHuM, 4T0 06beM mapa paseH 4/3 nR’.
[TpuBennTe nofpo6OHOE pelleHNe 3aja4l.

onop

Perenue:
Yno6Hee pemInTh JAHHYIO 3aa9y CIETYIOIIVIM CIIOCOO0M.
1) Berancnmmm papmyc Karam BOgbL: R, =50/2=25 (mxm).
2) Borumcnmm papuyc ciepmarosonpa: R.=5/2 = 2,5 (Mxm).
s 1) n 2) cnemyet, uto R, = 10 R
3) O6béM criepmarosonpa: V.=4/371R_’
4) O0'béM Kamiy BOJbI: V. =4/37R *=4/3n(10R_)’=4/3*1000 TR’
5) Tenepsp 3anmiieM NCKOMOE COOTHOIIEHVE 0OBEMOB U BBITIOTHUM He0OXOMMble TpeoOpa3oBaHIIA:

00Ve _ AAREE
Vg A % A%1000 2 B3

OTBeT: B YC/TOBUAX IOCTaBAeHHON 3aaun 100 cnepmaTto3ongoB OyayT 3anumarb 1/10 9acTe oT 06BbéMa

=100/1000 = 1/10

KaIl/I BOJBI.
OxoHuaHNe pelIeHns.

3AJJAHME 5. Pabora ¢ TekCcTOM.
Ileped Bamu mekcm, codepicausuti namo 6U0N02U4eCKUX 0UUO0K. BrHumamenvro npoumume eeo, Hatioume owmubxu,
vldenume Ux 8 mexcme u 00vACHUME, 8 HeM OHU 3AKTI0HAIOMCS, 3aN0NIHUG CB80000Hble NOJIA MAOTULDL.

«ITokpoBbI Halero Tena 06pa3oBaHbI KOXeN ¥ CIM3UCTBIMK 00omoukamu. Koxa yemoBeka COCTONUT U3 TPEX oc-
HOBHBIX C10€B. Hapy>XHBIN CI0I1 KOXI IIpeNCTaB/IeH SMNUAepMICOM (MHOTOCTIONMHBIM IVIOCKVIM OPOTOBEBAIOINIM
3MNTENVEM) U COIEPXKNUT I'YCTYIO CeTh KPOBEHOCHBIX KaIUIsApoB. KneTky BHyTpeHHero (6a3anbHOro0) C/1os snugep-
MICa aKTVMBHO Je/IATCA U 00ecleyyBalOT IOCTOSIHHOE 0OHOBJIEHNE €T0 KJIETOYHOTO cOoCTaBa. B xofe cBoeil XVU3HU
Ka)K/las KIeTKa SIMIepMIICa COBEPLIAET MUTPALMIO U3 BHYTPEHHMX C/IOEB B HApY KHbIE U IIPEBPAIAETCSA B POTOBYIO
YeIyiiKy, KOTopasi IIPOM3BOAUT OONbIIOE KOMNYeCTBO Oenka KeparuHa. KpoMe Toro, B anmpepMuce IpUCyTCTBYIOT
0coOble MUTMEHTHbIE KIeTKU — MeTaHOUWUThL. CYHTe3VpyeMble MY IIMTMEHTBI — MeJIAHUH Vi TeMOLIMAHVH - IIpujia-
IOT Halleil KoXKe OKPAcKy ¥ 3alUINAIOT OT YIbTpadroneToBoro uanydenns. Ilon snmpepMcoM IeXnT fepma, U
cobcTBeHHO Koyka. OCHOBY IepMBI TaK)Ke COCTaB/IsAeT SINTe/MaIbHasA TKaHb. B lepMe pacronararoTcss KpOBEHOCHBIE
COCY/IbI, HepBHbIE OKOHYAHNSA U CEKPETOPHBIE OTHE/bI KOXKHBIX JKe/I€3 (IOTOBBIX, CATIbHBIX, a TAKXKe JKeJé3, CeKpeTn-
PYIOLINX CU3b). BHYTpeHHMIT CTI011 KOXKI — 3TO MOAKOXHAS KMPOBasA KIeTYaTKa (TUIofepMa)».

B smmpepmuce HeT KPOBEHOCHBIX cOCymoB. OOMeH BeIleCTB MEX[Y ero KIeTKaMy U KPOBbBIO
1. IPOUCXOANT depe3 OazanbHy0 MeM6bpaHy. KpoBeHOCHbBIE cocymbl MMeITCS B 6Oojee TIyOOKuX
CTIOSIX KOXKI — JlepMe U TUIIOZePMe.

PoroBas demnryiika — 3T0 MEpTBas CTPYKTYypa, 3all0/IHEHHAA KepaTuHOM. CHHTe3 KepaTMHaA B Hell
y y>Ke He IIPOUCXOMNT.

reMOHmaHMH — 9TO TpaHCHOPTHbH/U[ 0e/loK B KpoBI 0€eCII03BOHOYHBIX JXMBOTHBIX. B OpTraHU3MeE
° YCJIIOB€KA OH HE o6pa3yeTc;{.

Koyxa derroBexa He COfIep>KUT JKe/é3, CEKPeTUPYIOIUX CM3b. DTY >Keie3bl B O0/IbIIOM KOMMYEeCTBE
IPUCYTCTBYIOT B CIM3VUCTBIX O0OJIOYKAX, HAIpuMep, POTOBONM ¥ HOCOBOJ IOJIOCTEN, a TaKXe
Pa3/IMYHbIX BHYTPEHHMX OPTaHOB.

4. OCHOBy AE€PMbI COCTAB/IACT COCAMHIUTE/IbHAA, 4 HE SIINTE/IVa/IbHAA TKaHb.




3AIOAHWUE 6. Pabora ¢ uH(OpMmaLmer.

BHumarenpHO HquMTaﬁTe HIpEN/IO’KEeHHbIE d)paFMeHTbI TeKCTa M pacCMOTPpUTE PJWCYHKH, 3aTe€M IIEPEXOANTE K

BBIITO/THEHIIO 3a/JAHUI.

@®parment 1. Temaro-snedammyeckmit G6appbep (I9B) - 310
HOTyPOHNMIIAeMBbIl  (PVBUOTIOTMYECKIiT 6apbep, KOTOPBIA OT/e/sIeT
CHUCTEMHDBIVI KPOBOTOK OT TKaHE! LIEHTPAa/JIbHOV HEPBHON CHUCTEMBI
(LIHC). Yepes I'9b B IIHC mocrynaror HeoOXonyMble BellecTBa U
BBIBOJATCS B KPOBb IIPOAYKTBI SKU3HEIEATEIbHOCTY HEPBHOI TKAHIL.
B 1o >xe Bpems, I'Db samuiaeTr HepBHYI0 TKaHb OT KojleOaHMIt
KOHIIEHTpAI[Vi VIOHOB ¥ TOPMOHOB B KPOBSIHOM pyC/Ie, a TaKoKe
oT IH/IPKYHI/IPYIOHH/IX B KpOBI/I IIaTOI'€HOB, TOKCMHOB, KJIICTOYHbLIX WU
TYMOpaJIbHBIX (PaKTOPOB IMMYHHOJT CICTeMBL. PaccMOTp1IM OCHOBHBIE
anemenTbl ['9B (puc. 1).

1) Ouporemmit KpoBeHOCHbIX KamwwiipoB ITHC. [Ins stux
KaIUULIPOB XapaKTepeH CIVIONIHONM 3HpoTe/mil 6e3 enecTparmit
(mop), a ero KIeTKM COENVHEHbI MEeXHTY CO0OM CWIBHO PasBUTBIMUI
IVIOTHBIMM ~ KOHTAKTaMV, YTO IIPEIATCTBYeT MEXKK/ICTOYHOMY
TPAHCIIOPTY BeIIeCTB MEeXJy KPOBBIO VI HEPBHON TKaHBI. Takum
obpasom, sHpotemi Db - 310 MexaHwdeckmit Gapbep Ha IyTH
MPOHVMKHOBEHIIA KJIETOK V1 KPYITHBIX MOJIEKYIL.

3) AcTpommMTbl - I/MAIbHBIE KIETKM 3BE3A4aTol (OpMBI C
MHOTOYVC/IEHHBIMY ~ OTPOCTKaMyM ~ (HOXKKami), KOTOpbIe  TEeCHO
KOHTAKTUPYIOT C KaIWULApAaMi. ACTpOI/IVs, HO-BUAVIMOMY, UTpaeT
KI/IF0YEBYIO porib B (popmupoBarmy Db 1 oripepienseT ero apXuTeKTypy.

Pucynok 1. Ctpoenne remaro-sHnedanm-
4eCKOro 6apbepa. 1 — HOKKM acTpOIUTOB; 2 —
IUTOTHBIE KOHTAKTBI; 3 — K/IeTKa SHIOTE/IS;
4 - 6a3anpHast MeMOpaHa; 5 — MEPUINT.

2) IlepyimThl - OTpOCTYATble KJIETKV COENVHWMTENBHON TKaHW, HOIPY>KEHHble B 0a3abHYI0 MeMOpaHy SHpOTenvs. B
kampyripax ITHC nepuumtel 0c06eHHO MHOTOUVICTIEHHBI: KOJIMYECTBEHHOE COOTHOIIIEHNE TIEPULIMTOB K K/IETKAaM SHIOTe/VA
cocrapieT ot 1:1 o 1:3 (B ckemeTHOI Mblme4Hoit TKany - 1:100). ITepuimter OB y4acTByIOT B pery/amy TpaHCIOPTHBIX
IPOLIECCOB, CTUMY/IMPYIOT BOCCTAHOBJIEHME M POCT KPOBEHOCHBIX COCYZIOB, a TAKOKe COIEPXKAaT COKPATWUTEIbHbIE OEKI,

TIO3BOJIAOLYIE PETYIPOBATD ITPOCBET KAIM/LAPOB.

4) basanpHaa mem6pana. Kamwuraper I'Ob, B ommrame or neprdepryeckix TKaHel, OKPY)XXeHbI [BOJHON 6a3a/IbHO
MeMOPaHOI1, COCTOSAILEN M3 COOCTBEHHO SIATEMNAIHON (MIMeeTCs1 Y I000r0 SIMTeNVist) 11 BHELIHel! (ITapeHXVIMHOIA), KOTOPYIO

CEKPEeTUPYIOT aCTPOLMTBL. DTO IOTOTHUTE/ILHBII 6apbep Ha ITy T TPAHCIIOPTa BelliecTB MeXy Kposbio 11 LTHC.

®parmeHT 2. OCHOBHBIE ME€XaHM3MbI TPAHCIIOPTA BelllecTs yepes [Ob:

1) ITaccuBHBI TpaHCHIOPT. MeJKyie HENO/IAPHbIE MO/IEKY/IbI (HAIIpyMep,
KVICTIOPO], YIVIEKVCTIBIN Ia3) MepeMeNatoTcs My TéM IpocToit muddysnm He-
TIOCPEZICTBEHHO Yepe3 MeMOpaHy sHAoTemoLuToB. Kpome Toro, B Karmii-
msapax '9b umerotcs cuctembl obnerdénHol i dysnn: Hapumep, Crery-
aJIbHbIe KaHaJIbI JyIs BOABI (aKBAIIOPMHBI), epeHocunky rmoko3sl (Glutl),
amyHOKvcoT (L1, y*) u mp. (puc. 2).

2) AkTMBHBII TpaHCHOPT. DHAOTemonmTbl [OB conepskar MHOTO MU-
TOXOHJIPUIL, KOTOpble CHAbXaloT 3Heprueil MHoroumcieHHble AT®asbl.
Ocobyro pormp B sHpotem Db mrpator nepenocunku MRP (multidrug
resistance-associated protein) (puc. 2), koTopble MCHONB3YIOT SHepruio AT
IULS TPAHCIIOPTa B KPOBSIHOE PYC/IO PA3TIYHBIX KCEHOOMOTHKOB (TOKCVHOB,
nekapcTB). EcTb 37eCh 1 cricTeMbI BTOPUMYHO-aKTMBHOTO TPAHCIIOPTA: HATIPH-
mep, EAAT (excitatory amino acid transporter) - Na*-3aBucuMBbIii TpaHCIIOp-
1ép rryramara (Glu) n acmaprara (Asp) (puc. 2).

3) TpaHcIMTO3 — MEXaHU3M TPAHCIIOPTA, IIPU KOTOPOM BelllecTBa IOITI0-
IAIOTCS KIeTKaMM ITyTEM SHIOLMTO3a Ha OJJHOV CTOPOHE SH/IOTENVISI VI BbI-
BOZIATCA ITYTEM 3K30LIMTO3a Ha Apyroil. B I'9b Tpancimros cymecrBeHHO
OTpaHMYEH 1 JOCTYIIEH JIVIIb JyI HeKOTOPBIX HeOO/BIINX OE/IKOB, MeNTU -

HbIX TOPMOHOB I JIMTIOIIPOTEVNHOB.

Puc. 2. Ilpumepbl TPaHCHIOPTHBIX CHCTEM B 3HAOTETII F€MaTo-
sHIedamryeckoro 6apbepa. IloscHeHNA B TEKCTe.

Boi6epnre BCE npaBuipHbIe OTBETBI U3 YeThIpeX MPeIOKeHHBIX. /]I oTBeTa ncnomp3yrire Marpuyy. [IpaBuibHbre

BapHaHTbhI OTB€Ta OTMEThTE 3HAKOM «X» B COOTBETCTBYROINX AgYerKax T36/II/IIIbI. MCHP&B}IEHI/IH HE JOIIYCKAarTCA.

1. IIpounTaiite pparMeHTsI 1 1 2 M paccMOTpHUTE PUCYHOK 1. YKa>knTe 0cOO€HHOCTY SHAOTENS KalNM/I/LA-
poB I'9b:
a. PasBuTble I0THBIE KOHTAKTHI. c. OrcyrcrBue penectpanuii (op).

b. bonbiroe KoMM4eCTBO MUTOXOHIPUIA. d. basanpHas MeMOpaHa, cOCTOAIIAS U3 IBYX CTIOEB.

2. IIpounraiite pparmMenT 1 m paccMOTpuTe pUCYHOK 1. Be16epuTe BepHbIe yTBep)KAeHN A, XapaKTepU3yIoIye
KOMNOHeHTbI I'9b:
a. OuH 13 OCHOBHBIX KOMIIOHEHTOB ['Ob — akcOHbI HEIPOHOB.
b. B kammmnapax [IHC MeHbIe nepuinTos, 4eM B IepuQeprndecKnx TKaHAX.
C. ACTpoLUTBI yY9acTBYIOT B 00pa3oBaHmy 6a3anbHOI MeMOpaHBbI.
d. [TepumuTsl cHOCOOHBI peryIMpoBaTh MPOCBET KAINM/UIIPOB.
3. IIpounraiite pparmeHT 2 M paccMOTpUTe pUCYHOK 2. Boi6epure TpanciopTHble cucteMsl ['9b, koropsie
obecrieunBaioT 00neryéHHyIo aud pys3nio BemecTs Yepes IHZOTENNIL:
a. AKBarOpyHBL. c. Na*/H*-06MeHHUK.
b. Glut 1. d.L1.
4.IIpounraiite pparMeHT 2 1 pacCCMOTPUTE PUCYHOK 2. Be16epuTe BepHbIe yTBepKAeHIA, XapaKTepU3yIoIye
TPAHCIOPT BewlecTs Yepe3 ['Ib:
a. Bozia 11 MOHBI IepeMelaloTCs NPEeNMYILECTBEHHO Yepe3 MPOCTPAaHCTBA MEXY KIeTKaMI S9HIOTENA.
b. AMMHOKVCTOTBI TPAaHCIIOPTUPYIOTCS 32 CYET NACCUBHOTO ¥ BTOPUYHO-aKTVBHOTO TPAHCIOPTA.
c. IlepeHOCUMKY ITIIOKO3BI ¥ aMMHOKIC/IOT PACIIONAraloTCsA TONIbKO Ha allMKa/IbHOI IIOBEPXHOCTY SHJOTENNA.
d. Ileperocunkn MRP TpaHCHOPTUPYIOT KCEHOOMOTUKM B IIPOCBET KAIIMILIPOB 3a CU€T sHepruy rupponnsa ATD.

5. Ha ocHOBaHUM IIpefcTaBIeHHOI MHpOpMaIuy I
COOCTBEHHBIX 3HAHMII BbIOepUTe BepHbIE YTBEPXKe-

HMA: Marpumna Ne Bompoca

a. B o6pasoBanyy I'Ob nmprHNMAIOT y4acTye KI€TKY 31M- | OTBETOB: 1 > 3 4 5
Te/INAIbHO, COeAMHUTEIbHOI 11 HEPBHOI TKaHEIA.

b. B Hopme I'Ob o6maziaeT BBICOKOII TPOHNUIIAEMOCTHIO a. X X X
IUIS TIETIKOIIMITOB. £«

¢. OCHOBHOII M€XaHM3M TPAHCIIOPTA BEIECTB MEXY ‘:" g:g b- X X X
KpoBbio 1 IIHC - 9T0 Be3UKyIApHBIN TPAaHCIOPT. = g |¢ X X

d. ITnoTHBIE KOHTAKTBI XapaKTEPHBI /IS SHAOTENNS ma P X X X X X
KPOBEHOCHBIX cocyfoB He TonbKo B IIHC, HO 1 B ipyrux )

OpraHax M TKaHAX.

SAIAHMWE 7. Pemnnre 3agaqy 110 reHeTHKE M MMOACHUTE XOJ €€ peleHu . VICIoIb3yiTe /I OTBEeTa
crienajbHO OTBEeHHOE IIOJTe.

IIBeTKM 6y/IaBOBMIHOI OVPIONNIL — 0O0ETIONBIE, HO OHM He CIOCOOHBI K CAMOOIIBITEHIIO U3-32 CYCTEMbI OMIOXMMITIECKO
HECOBMECTMMOCTH. JTa CUCTEMa IOJABIAET IIPOPACTaHMe IbIIbIIEBbIX 3€PEH C TAKOJ JKe a/lJIe/Iblo IeHa S, 4TO U B KJIeTKaX
nectuka. Kakoe paclerieHne 1o TeHOTUITy ClIelyeT OXKIJIaThb CPElM CEMSH, MOTYy4eHHBIX OT JIBYX CTOALIMX PAIOM
pacTeHmit, et OJHO U3 HUX MMeeT TeHoTun S.S, a ipyroe — S.S.2 (OnbiieHne obecrnednBaeTcsi METKUMM KPbIIATbIMM
HACEKOMBIMM, OOUTAIOLIVIMY Ha 3TUX K€ PaCTeHUIX. )

Pentenmne:

1) /3-3a 6MOXMMIMYECKOIT HECOBMECTUMOCTHI HY Of{HO M3 JBYX YKa3aHHBIX PacTEeHUI He CIIOCOOHO 3a-
BA3aTb CEMEHa IIPY CAMOOIIBIJICHUA.

2) Bce moToMCTBO OyieT OTy4eHO TOIBKO B pe3y/IbTare UX CKpelyBaHus Apyr ¢ Apyrom. [Ipu atom
BO3MOXKHO CKpelllIBaHNe B JBYX HAaIpaB/IeHNX (IIbIIbI]A IEPBOTO IEPEHOCUTCS Ha BTOPOE 1 HA060poT).

3) Hausem co ckpemmBanysa & S,S, X @SS, (w1 yA06cTBa HOCTABUM MY>KCKOTO POZIMTENISA Ha TIEPBOe
mecto). IIpIblieBbIe 3epHa C a//IeNblo S, He IPOPACTYT U3-3a HECOBMECTUMOCTH, IIO3TOMY CeEMeHa OyayT
TIO/Ty9€HbI TOJIbKO 32 CYET IbUIBLEBBIX 3€PEH C a/ieNblo S,. BOSHMKHYT 2 BapuaHTa 3apoppiieit: S S, u
S,S, B paBHOM COOTHOIIEHU.

4) Tlo ananornu B ckpemuBauuu & S S, X ¢ §,S, Bce ceMeHa OyfyT IOTy4eHbI TOTBKO 32 CYET NbLIblle-
BBIX 3€PeH C ajienblo S,. BOSHUKHYT 2 BapuaHTa 3apoppieit: § S un S, S, B paBHOM COOTHOLIEHWM.

5) Takum 06pa3oM, B HOTOMCTBe Oy/ieT HaOMIOIaThCs paciiernienne 2 §S,:1 S,S3 01 8283.

3aJjada pelieHa.

OKoHYaHUe peUIeHmA.




3AJJAHWE 10. BunmarenpHO paccmoTpute pucyHOK. OTBeThTe Ha II0CTaB/ICHHbIE BOIIPOCHL. VIcIo/ib3yiTe g
OTBETa CIelja/IbHO OTBENEHHOE IIOJIE.

1. TIlepem Bamu cxemaTmyeckoe m3o0parkeHue >KM3HEH-
HOTO IVIK/IA >KMBOTHOTO, KOTOpO€ SABNAETCA MOJETbHBIM
00beKTOM, INVPOKO UCIONb3yeMbIM B OM1OTTOTYeCKUX M CCITe-
moBaHuAXx. OnuImmuTe CUCTeMaTnMyeckoe IONOXKEeHUE ITOTro

opraHmsMma.
Tun: YeHucTOHOTME
Kiacc: Hacekxompbie
Otpap:  [IBykpbiinie
Pon: Hposodmna

2. [laijiTe moMHOe Ha3BaHMe CTaAUI )KN3HEHHOTO IIMK-
J1a, OTMeYeHHBIX I paMu Ha pUCYHKe:

1 - Vimaro (B3pocibie ocobn)
2 - o

3 - Kykonka

3. B kakux o6macTax 6momorny NpuMeHseTCsA JaHHbI MO eTbHBI 00bekT? Kakue cBoOiCTBa IealoT ero
YEOOHBIM /IS MCCTIeTOBAHMIT?

posoduna — MOIenbHBIN OOBEKT TeHETUKY U OMONIOTMYM pa3BUTHA. YJOOCTBO €ro IpVMeHEHNS
00YCIOB/IEHO C/IEeAYIOIMMIU 0COOEHHOCTAMI:

1. He6onpimass mpopmo/mkutenbHOCTh pasButus (10 mHeit) (B TedeHMe OHOTO Mecslia IO3BOJISIET
IIOTYYNTD 3 IOKOIEHUS MYX);

2. Bpicokas BOCIPOM3BOAVMOCTD (OT OJfHOJ Iapbl MYX MOXKHO HONMy4nThb OT 10 1o 175 u 6ornee
IIOTOMKOB);

3. Masnoe uncio xpomocoMm (2n = 8);

4. Yno6cTBO 1 flelleBM3HA pa3BeeHs U COflepyKaHIIS;

5. BompIroe 4nciIo 1erko pa3nM4yMbIX M3Y4eHHBIX IPV3HAKOB.

. ________________________________________________________________________________________________________________________________________________________________________________________________________|
MecTo npoBezeHus (Topog): Ilara:

CAHKT-NETEPBYPICKUW rOCYAAPCTBEHHbIV YHUBEPCUTET

OJINMMMUNAAA WWKOJIbHNKOB CAHKT-NMETEPBYPICKOIo roCYaAPCTBEHHOIO
YHUBEPCUTETA

O6weo6pasoBaTtenbHbini npeamer: bBuonorna

2018-2019 yuebHbin rog
BapwuaHT 2 [IVDP
9 Knacc
TOroBas OLIEHKA, IOJNNCH 3aM. NIpeJCeaTe/IsA XIopn
13apaHue |2 3aganHue |3 3agaHue |4 3apgaHue |53apaHue |6 3apaHue |7 3agaHue |8 3apgaHue |9 3agaHue |10 3apgaHue NTor

3aNONHAETCA YNEHAMM XKIOPU W WIMPPOBANBHOW rPyNMbl

3AIDAHWVE 1. Beibepure BCE npaBuibHbIe OTBETHI M3 MATH INPEIJIOKEHHBIX. [[Id O0TBeTa UCIOIb3YHTEe MAaTPULY

BHM3YV CTpaHuilbl. IIpaBuibHbIE BaApUAHTHI OTBETA OTMETHTE 3HAKOM «X» B COOTBETCTBYIOIIMX SYEHKAX MATDUIIBL

Ycnpapienns He JOYCKAOTCA.

1. B ¢opcupoBaHHBIX ABIXATETbHBIX ABVDKEHUAX
(rmy6okoM BAoXxe ¥/WIN BBIOXE) MOTYT y4aCTBOBATh
CTIeRyIoIyie MbIIIIBI YeTOBeKa:

a. borbliiye rpy/iHBIE MBIIIIIBI

b. BuyTpeHHue MexXpéOepHbIe MBIIIIIbI

. Mblmnbl 6prolrHoro mpecca

d. [pyauHHO-KIIOYMYIHO-COCI{eBYTHbIE MBIIII{bI

e. MbIIIIIbI Ipefedbs

2. Kakue 13 nepe4yucieHHbIX OPTaHNM3MOB OTHOCATCA
K BOJIOpOCTAM?

a. Xapa d. X;mamugoMoHaza
b. TamuHapus e. Poromuctauk
c. Herpapua

3. lIna Kakux U3 IepedNCIeHHbIX >KNBOTHBIX BO
B3pOCTIOM COCTOSIHMM XapaKTepHa pajguaibHaAg
CUMMeTpus Tena?

a. Mopckorii n1eB

b. Mopckas oca

c. Mopckas nucuna

d. Mopckoit éx

e. Mopckoii 3ar;,

4. B KaKMX K/IeTOYHBIX NPOI[eCCaX NPUHUMAIOT yJacTe
MUKPOTPYOOIKNU?

a. JIBimKeHMe KJIeTOK

b. IlepemerieHne XpoMOCOM BO BpeMsi KJIETOYHOTO
ieeHmns

C. BHyTpUK/IeTOYHBIIT TPaHCIOPT

d. Permmkanusa JJHK

e. Tpanckpunnus

5. Kakue 13 nepedynciieHHbIX COeIMHEHNIT MIMEIOT
CTaJKuil BKyc?

a. PpykTo3a

b. Iemmronosa

. AckopOMHOBasI KMUCTIOTa

d. JTakTo3a
e. Dmnuepnn

6. Y pasHbIX )KMBBIX OPTaHN3MOB IIPUCIOCOOTEHNAMNU
K IVNTAHKTOHHOMY 00pa3y >KU3HI MOTYT SAB/IATbCA:

a. YBenM4ueHue yAe/IbHOI IUIOIay IOBEPXHOCTY Tenla
(oTHOIIEHNMSI IUIOLA/IM TIOBEPXHOCTY K 00'bEMY Tea)

b. Hanmnuue B K/1eTKe BaKyosiel, 3aII0/IHEHHbBIX ['a30M

C. YMeHblIIeH)e pa3MepoB Tefa

d. O6mnne Mac/IAHBIX Karenb B KJIETKe

e. OTcyTcTBUE KOHEYHOCTEN

Marpuna Ne pompoca

OTBETOB:

1 2 3 4 5 6
a. X X X X X

©

s |b. X | x| x| x X
=

; c. X X X
<

; d X X X X X
a e. X




SAJJAHWE 2. Paboma c pucyHkom.

Ha pucyHke mpefcraBieHbl KOCTH 4e/oBeKa (COOTHOIIEHNe pa3MepoB He coOmofieHo). IIATh 971eMeHTOB pUCYHKa
oTMeueHbI iudpamu. BHecuTe TOUHBIE 610/I0TMYeCKYIe HA3BAHMA ITUX KOCTel! B TAO/INITY PALOM C COOTBETCTBYIOLIVMIMU
HOMepaMIN.

3AAHMWE 9. /latime passeprymuiii omeem Ha eonpoc. Vcnonv3yiime 0151 0meema cneyuanvHo omasedeHHoe nose.
Brigenenue (skckpenus) - 9TO OAVH M3 OSKM3HEHHO BaXKHBIX IIPOLIECCOB B OpraHM3Me 4YeloBeKa.

O6bsacHnTe, B uéM 3aKIO4YaeTca STOT TIpolecc. Kakme cuCTeMbl OpraHOB YeIOBEYECKOIO OpraHM3Ma

IOPMHMMAIOT y4yacTue B 3KCKpeuuu? B BbileleHMM KaKUX BeLeCTB OHM Yy4YacTBYIOT? IIpuBemmre mnpumepsl.

1. | begpennas xoctp

2. | Knmrounna

[To3BOHOK (TIepBBbIil MIEMHBIN
II03BOHOK, AT/IaHT)

4. |Jlomarka

5. |/lo6Has xocTh yepemna

3AJTAHWE 3. PekoHcmpPyKUus 10 0OnUcCanuo.

Hccnedosamenu o6Hapysmcuny HeussecmHuili pavee 6U0 HUBOMHLIX U 6bINOTHUNU €20 MOPPONo2U1ecKoe
onucanue. OCHO8bIBAACO HA IMOM ONUCAHUU, cOenialime PUCYHOK NONepeuHoz0 cpe3a mena OAHHO20
HUBOMHO20 MaKum 00pasom, 4moOvl HA Hem ObiIu 0mobpaxdeHvl 6ce ONUCAHHblE HUdice dnemenmol. Ha pucyrie
ommemome OaHHble CMPYKMYPol, UCNONL3YA UX Hymepauuro u3 mexcma. CnunHas (0op3anvHas) cmopoHa
obvexma OomxHa Ovimb obpaujeHa K 6epXHell wacmu cmpanuuvl, a OprouwiHas (8eHMpanvHas) - K HUNCHeN.

PucyHok: Onuncanne:

Teno oBanmbHOe B ceueHMM, CIUTIOCHYTO C GOKOB.
ITokpoBbl Tema 00pa3oBaHbl ~MHOTOCTIOVHBIM
ampepMucoM (HapyxHbii cnoit) (1) m pmepmoir
(BHyTpeHHM1 criov) (2). ITo crimHHOT CTOpOHE BIO/Ib
BCETrO TeJIa TSAHETCSA IIVMPOKNII IUIABHUK, KOTOPBIN
IpefiCTaB/IAeT COOOY CK/IaIKy ITOKPOBOB Vi 3aIIOTHEH
upoBoit TKaublo (3). Ilom pepmoit 3aneraer
IPOfIOZIbHASL MYCKY/IAaTypa, KoTopass obpasyer 8
IPOJONIbHBIX JIHT, PACIO/NIOKEHHBIX BIUIOTHYIO
npyr K apyry (4). lLleHTpanbHO pacrmonaraeTcs
KUIIEYHNK, TakoKe CIUIIOCHYTBII ¢ 60KoB (5),
B KOTOPBIII ~ OTKPBHIBAIOTCA  MHOTOYVICTICHHbIE
ClIEIO3aMKHYTble ~ KaHA/Ibl  BbBIAEIUTEIbHOMN
cuctembl (6). IIpocTpaHCTBO MeXTy CTEHKOI
Tefla ¥ KUIIEYHVKA IIPEICTABIeHO BTOPVYHON
HOJIOCTBIO, 3aIlOTHEHHOi KypkocThio (7). Ilop
MYCKYJIaTypOJi Ha CIITHHOJ CTOPOHE TeJIa IIPOXOJMT
HepBHas TpyOKa (8), BHYTpU KOTOpPOIT eCTb y3Kas
Ije/ieBUIHAA ONOCTD (9). B HIDKHeiT TpeTy Tema
BIUIOTHYIO K JIEHTaM IIPOJO/IBHON MYCKY/IaTypbI
IPOXONAT IIApHBbIE IIPOTOKM TOHAZ (II0 OFHOMY C
KaKzio1 cropoHsl) (10). HepBHas TpyOKa 11 IpOTOKM
TOHA/], JIKAT BHE BTOPUYHOI ITO/IOCTY TeTIa.

OrtBerT:

ITopn BEIIETeHMEM (9KCKpelyell) HIOHMMAIOT TPAHCIIOPT BelljeCTB U3 BHYTPeHHel Cpeibl OpraHn3Ma (B IepByIo
odepenb — KpoB, MMMQBI, TKAHEBO KUAKOCTY) BO BHEIIHIOW. braroaps BbIje/IeHNIO U3 OpTaHN3Ma YAAIAI0TCS
KOHEYHbIe IPOAYKTHI MeTab0/MM3Ma, TOKCUYHbIE 11 Ty KepPOIHbIE Bell[eCTBa (bl TeKapCTBa), a TAKXKe BEIleCTBa,
KOTOpbIe HeOOXOAVIMBI OPTaHNM3MY /11 HOPMa/IbHOI PabOThI, HO HAXOAATCSA B M30bITKe (HaIpuMep, BOAA, IOHBI).
Taxum 06pasoM, sKCKpeIus CrIocoOCTBYeT NOATEP>KaHIIO TOMEOCTa3a — IIOCTOSHCTBA BHYTPEHHEN CpefIbl.

Y 4enoBeka B BbIJje/IEHUM IIPUHMMAIOT yYacTHe C/IeAYIOIINe CUCTEMbI OPraHoB.

1) MoueBbIeNMTeIbHAS CUICTEMA — Y B3POC/IOTO YeT0BeKa UTpaeT OCHOBHYIO POJIb B BbIe/TeHNIL. LleHTpaTbHbIMU
OpraHaMM CUCTEMBbI ABJIAIOTCSA ITapHbIE II0YKMY, C IIOMOIIbI0 KOTOPBIX 13 OpraHM3Ma BbIJIEIAIOTCA:

- [TpopykThl a30THOrO 0OOMEHa: MOYeBMHA (IPOAYKT MeTab0m3Ma aMITHOKC/IOT VI MM PYMUAVHOBBIX a30TUCTBIX
OCHOBAHNI1), MOYeBas KMCIO0Ta (IPOAYKT MeTab0/MM3Ma Iy PUHOBBIX a30TUCTBIX OCHOBAHMIL).

- IIpopykTsl MeTaboMM3Ma yITIeBOJOB 1 JIMINIOB: AL[eTOH, LaBeeBas KUCIO0TA, MOJIOYHAsA KUCIOTa. Takxe ¢
MOYOI1 3 OpraHM3Ma YAA/IAeTCs HEKOTOPOe KOIMYECTBO ITIIOKO3bI, OJHAKO Y 3J0POBOTO Y€/I0BEKA KOHLIEHTPALA
I7IIOKO3bI B MOY€ OY€Hb HM3Ka.

- Yy>xepopHble [JIA OpTraHu3Ma CoefyHeHnsA (KCeHOOMOTUKM): TOKCHHBI, /IeKapCTBa. B rmevenn sTu coegyHeHNA
HOfIBEpraloTcs OmoTpaHchopmManuy, TO eCTb IpeoOpasyloTcsa B Oe3BpefHble MeTA0OMUTHI, KOTOpPbIE 3aTeM
YHANAKTCA U3 OPTaHU3Ma Iy TEM SKCKPELIIL.

- OJIeKTPONINTBL: MOHBI HATPUsA, Kanus, KaJbLMs, MarHuA, BOfopona, ¢pocdarsl, 6MKapOOHATHI, CYyIbGaThl.
DTy BelecTBa HEOOXOAMMBI J/IsI HOPMAIbHOTO OOMeHa BeIIeCTB, OHAKO X M3ObITOK He0OXOAIMO BBIBOUTD U3
OpraHyusMa i HOAfep)KaHusa romeocrasa. Hampumep, mokasatens pH (K1MCTOTHOCTM) I1a3Mbl KPOBM TO/DKEH
COCTaBIIATD B HOpMe 7,36—7,42. Upe3MepHOe 3aKMC/IeHIe BHYTpeHHel cpefpl (CHIbKeHMe pH) omacHo, OCKOIbKY
MOXXeT IPMBECTM K HapylleHuUsAM paboTbl OenkoB. YTOOBI NMpemOTBPATUTh STU HApPyLIEHNUA, HY>KHO YHA/IATb
n36BITOK KaTOHOB H*.

- MI36BITOK BOTBI.

Bce at; BemecTBa B coCTaBe BTOPMYHOM MOYM YAANAIOTCA U3 OpraHM3Ma 4epes MOYEBBbIIeIUTENbHbIE Iy TU
(MOYeTOYHUKI, MOYEBOII ITy3BIPb, MOYEMCITYCKATe/IbHBII KaHAT).

2) IImmeBaputenbHas cuctema. [IoMnMo mouex, B BBIIE/IECHNN YIACTBYeT TaKas MUIIeBAapUTe/IbHAs >Kelesa,
KaK Ile4eHb. BMecTe ¢ yKemubio, He0OXOAMMOI /I MUIeBapeHNs, U3 IeYeHN B IIPOCBET XKeTySOYHO-KUIIEYHOTO
TPaKTa BBIJE/AIOTCS BeIIeCTBA 9K30T€HHOTO IPOMCXOXKJEHUA (KCEHOOMOTHKM), a TakKe M30BITOK HEeKOTOPBIX
HY)KHBIX OPTaHM3MY BelllecTB (Halpumep, XonecTeprnHa). BocmencTsum sTn BeljecTBa BBIBOAATCS 13 OPraHM3Ma
BMeCTE C KaJIOBbIMM MaccaMu. Kpome Toro, ciefyeT OTMETUTD, YTO Ha MPOTAKEHUM BCETO NUILEBAPUTENIBHOTO
TPaKTa 13 KPOBY Ha IIOBEPXHOCTD CIM3VCTON BBIE/NAETCS N30BITOK BOJBI I HEKOTOPBIX IOHOB. BriociencTBum Bce
3TM BeIleCTBA BBIBOAATCA M3 OpraHM3Ma BMeCTe ¢ HellepeBapeHHBIMM OCTAaTKaMM IMINY (KaJTOBBIMM MacCaMu).
Opnako camo 110 cebe BbifienieHNe Kana (fedekaryis) He OTHOCUTCS K IIpoLieccaM SKCKpeI, ITIOCKOIbKY MIPOCBET
JKETyIOYHO-KMILIEYHOIO TPaKTa He AB/IAETCA YaCThbI0 BHYTPEHHEN Cpefibl OpTaHMU3Ma.

3) Cucrema mokpoBoB Tema (koxa). Kak  y gpyrnx MieKONmMTaoIIMX, KOXKa 4deloBeKa OoraTa jxemesamu,
KOTOpbIe TaK)Ke IPMHMMAIOT y4acTie B BblJje/IeHNN. TaK, dyepe3 IOTOBbIe JKe/le3bl B COCTaBe MOTa 13 OpraHu3Ma
BBIJIE/IAIOTCS BOZIA, IIPOAYKTHI A30TUCTOrO 0OMeHa (MOUYeBMHA, MO4YeBast KIC/IOTA, aMMMIAK), MOTIOYHAs KIUCIOTa,
¢docdarser, XIOpUALL, KaMuil ¥ KaabIuil. Y MaJeHbKIX JeTell KOXa, HapsAAy ¢ IIOYKaMy, UTpaeT KIIYeBYI0 poJib B
BbIJIETIEHUA.

4) IprxatenpHas cucteMa. C MOBEPXHOCTM JETKMX U JBIXATE/NTbHBIX ITyTell BMECTe C BBIIBIXaeMBIM BO3[[yXOM
BBIJIE/IAIOTCA Iapbl BOABI U Pa3/IMYHblIe JIeTy4Me BellleCTBa, B TOM YMC/Ie YITIEKUCIIbIi Ias.

BosmosxcHot u bpyzue npasujivHvie 7ieMeHMbl 0meema.

OKoHYaHME OTBETA.




3AIJAHWE 8. CoorBercrBie JaHHBIX.

PaCCMOTpI/ITe Ta6HI/IL[y, B KOTOpOI7[ IIpEACTAaB/JI€Hbl HAa3BaHUA JJIEMEHTOB KPOBU Y€JIOBEKA, U HpO‘II/ITB.IZTC
HpI/IBeﬂéHHbIe HIDKe ONMCaHUsA. YCTAaHOBUTE OAHO3HAaYHO€ COOTBETCTBME MEXAY Ha3BaHMAMU U XapaKTEPUCTUKaAMU
9TUX 3JIEMEHTOB (Ka)K,'[[OIZ sA4Jeiike Ta6HI/[L[bI OO/I’)KHAa COOTBETCTBOBATHb TOJIBKO OJHA XapaKTepI/ICTI/IKa). HII}I OTBE€Ta
I/ICHOHbSyﬁITe MaTpuny BHNU3Y CTpaHUIIbI. HpaBI/I}IbeIe BapMaHTbI OTBETA OTMETHTE 3HAKOM «X» B COOTBETCTBYIOIINX

AYelKax MaTpunpl. VicrpaBieHna He JOIYCKAITCA.

() T-mnumdponnTh

(E) B-mumd¢onnthb

(B) JTeitkouTHI (3K) MonouutsI
(A) ®opmennbre (3) Hefimpodm:
IIE€MEHTbI KPOB]/[
(M) Do3unodpuns
(K) basodmnsr
(B) OpuTponuTHI
(T') Tpom6GonuTHI

XapaKTepuCTUKIL:

1. IIpencraBmnsaioT co6oit KneTky nmm (pparMeHThI KJIETOK, TOTPY>KEHHbIE B XKIIKOE MEXXK/IETOYHOE BEIIeCTBO KPOBY
(mmasmy). ITponecc nx 06pasoBaHys (reMOI033) IPOUCXOAUT B KPACHOM KOCTHOM MOS3Te.

2. IIporiecc co3peBaHMA ITUX KJIETOK IIPOUCXOAUT B TUMYCe (BUIOUKOBOI JKe/le3e). YUacTBYIOT B PETy/IALUM UMMYH-
HOTO OTBETA, a TAK)KE B YHNYTOXKEHNY PAKOBBIX 1 3aPA>KEHHBIX BUPYCaMM KIIETOK.

3. OcHOBHas 1x QYHKIVA — TPAHCIIOPT Ia30B B KPOBM. B 3pestom cocTostHmm He copepxxar sppa. Vimetor popmy aBo-
SIKOBOTHYTBIX IVICKOB, YTO CIIOCOOCTBYET YBe/IMYEHNIO IUIOIaIM Fa3000MeHa.

4. Ilutommasma 9TUX K/IETOK COEPXKUT OOJBIIOe KOMMYIECTBO CEKPETOPHBIX IPAHYII, COIEPKUMOe KOTOPhIX HpU
OKpaIlIVBaHNM! Ma3KOB KPOBY CBSI3bIBAETCS IPEVIMYILIECTBEHHO C OCHOBHBIMY KpacuTe/LsIMuL. S1apo S-06pasHoit popMbL.

5. Benble KmeTkn KpoBu, UMEOT Apo. LIuTormmasma HEKOTOPBIX MPECTABUTENEN COIEPXKUT OOIBIIIOE KOMMYIECTBO
CEeKPeTOPHBIX TPAHY/L SIBJIAI0TCA KII0UeBbIMY YIACTHUKAMI PEAKIVIT BPOXK/IEHHOTO U IPNOOPETEHHOTO MMMYHUTETA.

6. O6pasyoTCcs Kak pparMeHTbI 0COOBIX KJIETOK KPACHOIO KOCTHOTO MO3Ta - METaKapUOLMTOB. B HeaKTMBHOM COCTO-
STHUY VIMEIOT IVICKOBU/HYI0 popMy. [Ipy HapyIeHny 11e/I0CTHOCTY KPOBEHOCHOTO COCY/A aKTUBYPYIOTCS U CIUITAIOTCA,
3aKyIOpMBas MOBPEXIECHUE.

7. BpIxofisl M3 KPOBSIHOTO PyCiIa B TKaHV OpTaHM3Ma, 9TU KIeTKH AuddepeHunpyorcs B Makpodarn. Baxuerimme
byHKIYM — GaroLyTo3 1 MpeseHTaIysl AHTUTEHOB. SIIpO HecerMeHTHPOBaHHOE, 110 popMe HarloMuHaeT 600.

8. Y4yacTHMKM aHTUIIAPAa3UTAPHOTO MMMYHHOTO OTBeTa. [IMToIIasMa 3TUX K/I€TOK HeCET MHOTOYVCTIEHHbBIE CEKpe-
TOpHBIE IPAHYJIBI, KOTOPbIe OKPAIIVBAIOTCSA IIPEVIMYIIIECTBEHHO KUCTBIMU KPACUTEIAMM (B IIEPBYIO OYepeNib, J031HOM).

9. Copepxar cekpe-

TOPHbIE TPaHy/bl, KOTO- | MaTpuua Hassanmne s31eMeHTOB KpOBU
pble  CBA3BIBAIOTCA KaK | OTBETOB:
KUCTIBIMM, TaK ¥ OCHOB- A b B f . E K 3 " K
HbIMU KPacUTELAMIL. 1) X
Anpo cerMeHTHMPOBaHHOE.
OpHyuMM 13 NEpBBIX OKa- 2) X
3BIBAIOTCSI B O4Yare BOCIIA- 3) X
nenms. O6magaror orpa- |
HIYEHHOI! CIIOCOOHOCTBIO é 4) X
K (arouyrosy (Mukpoda- | F 5) X
TOL[ATBHI). ¥

10. HekoTopbie u3 aTnx é 6) X
KJIETOK TIpeoOpasyoTca B | § 7) X
IUTa3MaTU4eCKNe KIIeTKN, | &
KOTOpble  IPOAYLMPYIOT 8) X
AHTUTEA. 9) X

10) X

3AJAHNE 4.
Pernre sapaqy. Vicmonp3yyite A4 OTBeTa clieUa/IbHO OTBEAEHHOE II0JIe.
B Mykpocniopanrym cocHel 06pasyetcst 16384 Mukpocropsl, 384 13 HUX OrnoaoT HINdP
cpasy, a 10% OT ocTaBIIVIXCSA TOTMOAOT IIOCTIE TPETHEro MUTOTIYECKOTO JIETIeHVIA X
siiep. 4400 IbUIbLIEBBIX 3ePeH He CMOTYT MOKVHYTh MUKPOCTPOOWII, OCEB Ha CTEHKAX
IBUIbHVIKA ¥ MVKpOCHOpOoduUIax. VI3 ocTa/bHbIX (IIOKVMHYBIIX MUKPOCTPOOVIT)
IBUIBLIEBBIX 3€peH TOMbKO 1¥107 or obuiero KomdecTBa OYAyT JOCTaB/IeHBI BETPOM K CeMeHHOI Iike. IIpencraByum
cebe, 4TO OHY TONIA/IN B IbUIbLIEBbIE KaMepPbI CTPOTO 110 OHOMY B KOXK[IbII ceMesadaTok. Kakoe MakcyMambHOe KO/IYeCTBO
YKVM3HECTIOCOOHBIX CeMSH MOXKeT C(OPMIPOBAThCA MPY YYACTUY ITbUIBLIEBBIX 3€PeH U3 OJHOTO MUKPOCIIOPAHTMA B paMKax
YC/IOBYISL HACTOSAILIEN 3a/1a4yl (BEPOSTHOCTD OIUIOIOTBOPEHNs 1 (POPMMPOBAHVIS 3aPOIBIILIA C/IEyeT IPUHATH paBHOU 100 %)?

Pemenne:
dran Boruncinenne ITosacnenns
1. O6pasoBanme mukpocrop | 16384 — 384 = 16000 Ocratotcs noce rubenn 384 MUKPOCIIOP.
(MMKpoCIIOpBI)
2. O6pasoBanue npuUIbLeBbIX | 16000 * 10/ 100 = 1600 He cdopmupytorca m3-3a rmbemn 10% Muxpocmop B Xofe
3ep€H M3 MUKPOCIIOP (IBLTBLIEBBIX 3€PeH) MUTOTHYECKOTO JIETIEHN VX ANEp.
16000 - 1600 = 14400 CdhopmupyroTcss B MUKPOCIIOPAHTUIL.
(MIBUTBLIEBBIX 3€pEH)
3. Boixop mbinbLeBbix 3épen | 14400 — 4400 = 10000 CMOTYT NOKMHYTb MUKPOCIIOPAHTHI.
13 MUKPOCIIOPAHTHA (TIBLTBLIEBBIX 3€peH)
4. Ilonajlanme IbIIbIIBI HA 10000 / 1000 = 10 [lomagyr Ha ceMeHHyl0 LIMIIKY u OygyT ydYacTBOBaTb B
CeMEeHHYIO IINIIKY (TIBITBLIEBBIX 3EPeH) omwnoporBopenyn. Ilpu srom 6ygyr orwtomorBopeHsl 10
CeMA3a4aTKOB, 1 chopmupyeTcst 10 )KM3HECTIOCOOHBIX CeMSH.
Otser: 10 cemsan. OKoHYaHMe penIeHns.

SAJAHUE 5. Pabora ¢ TekcToM.

Ha 00nom u3 unmepHem-caimos noA8UNCA <HAYUHO-NONYTAPHBLI» MEKCH, COOEPHAULULL NAMb OUONOZUHECKUX OULLOOK.
Buumamenvro npoumume e2o0, Hatioume ouuOKY U 00vACHUME, 8 HeM OHU 3AKTIUAIOMCA, 3AN0IHUE C60000HbLe NONIA
maonuybl.

JIropy, MHTepecyoLyecs: IPUPOLOIL, 3HAIOT CTPEKO3y-KOPOMBICTIO — M3SAIIHOE HACeKOMOe C OBICTPBIM 1M MaHEB-
PEHHBIM II0/IETOM, aKTMBHOTO XMIIHNKA, XapaKTEPHOTO IPECTAaBUTENA OTPAMA MPAMOKPbUIbIX. MHOIME 13 Bac BU-
eIV €€ KPYIIHYIO BOIHYIO IMYMHKY CTapIIero BO3PacTa, IOI3A0IYI0 TPy IOMOIIM TPeX Iap HOT CPeii PACTUTENb-
HocTi. MHorVe Bujien 1 OBICTpOe peaKTUMBHOE IUIaBaHMe 3TOJ IVMYMHKY, KOTJja BOla HabMpaeTcs 4epe3 poToBoe
OTBEpCTHE B 3a/JHIOI0 KMUIIKY, @ 3aTeM C CUJION BbIOpachIBaeTCs Hapy)Xy depe3 aHyc. OfHAKO JMIIb OYeHb HAOMIO-
flaTe/IbHbIE M TEPIIENMBbIE HATYyPalINCThl CMOTYT YBUZETDh PENKOE ABJIEHME - CKOMb3Allee IBVOKEHME IIPU ITOMOIIN
pecHMYEK, TOKPBHIBAIOLIMX ITIOBEPXHOCTD Te€/la KPOLIEYHO PaHHEeN JTMYMHKY, TOIbKO YTO BbUIYNMBIIENCA U3 ANIA.
A camble m0003HaTENbHBIE CPEAU BaC, KOHEYHO, YMTA/IN O 3aMeYaTe/IbHOI YepTe 9TOi CTPEKO3bl (Kak, BIPOYEM, U
HEKOTOPBIX APYTUX HACEKOMBIX): HECKO/IBKO ee T€HOB KOJVPYIOT He aMIHOKUCTIOTHYIO ITOC/IeJOBaTe/IbHOCTD Oelka, a
IIeNIOYKY MOHOMEPOB a30TOCOfep Kallero noaucaxapuaa. [lonmcaxapup e BXOGUT B COCTaB IIOKPOBHOV KYTUKYJIBI,
KOTOpasi MOXKeT MMETb CJIOXKHBII pe/ibed IIOBEPXHOCTH, Y B pe3y/IbTaTe MHTEPECHBIX ONTIYeCKUX 3¢ (HEeKTOB Ha Tele
HAaCeKOMOTO IOSB/IAETCA sApKas OKpackKa C IepelIuBYaThIM MeTa/In4ecKuM OmeckoM. OfMH U3 CaMbIX M3BECTHBIX
IIO/IVICAXapUIOB HACEKOMBIX — XUTUH. XUTHH COIEP>KUT a30T, I B ITOM €T0 OT/IMYME OT L€/UIONIO3BI - €11e OJJHOTO IT0-
NMCaxapuja, XapaKTepHOTO [JIA PaCTeHMII Vi IIUIATIOYHBIX TPUOOB.

1 . CTpeKosa KOPOMBICJIO OTHOCUTCA K OTPALY CTpeKOSI)I.

2 [Ipr peakTMBHOM [BIDKEHUM /NMYMHKA HaOupaeT BOALY B 3afHMII OTHeN KUIIEYHMKA (Tak
. Ha3bIBaeMbIJl PeKTa/IbHBII ITy3bIPh) Yepe3 aHATbHOE OTBEPCTHE.

AXTUBHOE OBVDKEHNE JINMYMHKNY BO3MOJXXHO TOJIBKO 3a CHET MbIIICYHDBIX coxpameHMi{. Pecumunoe

3 . IIBYDKEHIIE Y HACEKOMBIX (KaK 1 Y BCeX WICHNCTOHOTMX) OTCYTCTBYeT, T.K. Y HUX HET IOKOMOTOPHBIX
pEeCHIYEK.
4 [eHBI KOOVPYIOT TONBKO IIOC/IEOBAaTeIbHOCTY MOHOMepOB OenkoB mmm ¢ynkimonanpubeix PHK.
L]

Onn HMKOT'Ia HE KOAMPYIOT IIOC/TIEA0BATE/IbPHOCTII MOHOMEPOB ITO/INICAXapUI0B.

5 ,H}'IH BbICHINX I‘pI/I6OB - 6a3mnmaanb1x N CyM4YaTbIX, K KOTOPbIM OTHOCATCA, COOTBETCTBEHHO,

IIOAOCNMHOBMK U CMOPYOK, - XapaKTE€pPEH XUTHH.




3AIDAHME 6. Pabora ¢ mHGOpMAIIHEIL.
BHyuMarebHO mpounTanTe NpenIOKeHHble (parMeHTbI TeKCTa M pacCMOTPUTE PUCYHKM, 3aTeM ITepeXOfuTe K
BBIITO/THEHIIO 3a/JAHUI.

®parment 1. CKOpOCTh POCTa pacTeHMI B IIEPBYIO OYepefb 3aBUCUT OT VHTEHCMBHOCTM (POTOCUHTETUYECKUX
nporeccoB. OTHUM 13 BaKHENIINX (aKTOPOB OKPY>KArollell Cpefibl, OIpe/ie/sIoINX NHTEHCMBHOCTD (POTOCUHTE3A,
SIB/ISIETCS] KOHLIEHTPALMsl YITIEKUCTIOTO ras3a. 3aBUCUMOCTb (POTOCHHTE3a OT KOHIIEHTpPAIUN CO, B okpy>Karomeit
Cpefie OMMChIBAETCA YIIEKICIOTHON KpuBoit (puc. 1), Ha KOTOPOI CKOPOCTh (POTOCHMHTE3a BBIPAXKAIOT KaK CKOPOCTDb
IIOITIOLIEHNA YITIEKMC/IOTO Ta3a M3 OKpYy>Karomieil cpenbl. PasHble pacTeHusA MMEIOT YIJIEKMC/IOTHBIE KPUBbIE pasHON
dbopMmbL; rpaduKM OTINYAKOTCS MOJIOKEHMEM TaK Ha3bIBaeMbIX Kap[MHAIbHBIX TOYeK. BakHeilllye KapAyMHalIbHbIE
TOYKY — 9TO MaKCMMaJbHasl CKOPOCTh POTOCHMHTE3a (3HAYEHME Ha OCU OPJIMHAT, TIOCTIe JOCTVKEHNUsI KOTOPOTO KpuBas
BBIXOJUT Ha IUIATO), HACBIIAIOIIAsl KOHI[EHTPALVs CO, (KOHILIeHTpauys, TPy KOTOPOIT JOCTUTAETC MaKCUMajIbHasI
CKOPOCTb (POTOCMHTE3a) M YITIeKVUCIOTHBI KoMIleHcanoHHbl NyHKT (YKII, Touka mepeceueHus KpMBOIL C OCBIO
abcicc — 3HaYeHne KOHL[EHTPaLnn CO,, mpn koTOpOM doTocKHTe3 U AbIXaHNe KOMIIEHCUPYIOT APYT APYTa, ¥ pacTeHye
He noromaer CO, U3 OKPY>KAIOLIET CPEMIbI U He BbIfIENSET ero). 3Ha4eHs KapAMHATbHBIX TOYEK JAI0T MHPOPMAIIVIO O
TOM, HaCKOJIBKO 3)(eKTUBHO pacTeHye IOIIOLIAeT CO, 13 OKpy>KaroIIelt Cpefbl.

@parment 2. [Io 0cOOEHHOCTAM OMOXVMIYECKUX IPOIIECCOB
TeMHOBOJ (a3bl POTOCKHTe3a BCe PACTEHVA TOAPA3NENAOT Ha
nge rpynmnbt: C,- u C -pactenus. C,-pacTeHust IPEUMYLIECTBEHHO
PacTyT B yC/IOBMAX YMEPEHHOT'O K/IMIMaTa U He BBIHOCAT JJINTENb-
HOTO IIeperpeBa U 3acyXM. B mpupope NOBbILLIEHHAsA TeMIIepaTy-
pa BO3JyXa 4acTO CONpPsKEHA C HEJOCTATKOM BOJbI, U pacTeHUs
3aKpPBIBAIOT YCTBUI[A, YTOOBI CHUSUTDH YPOBEHDb TPAHCIIVPALIUN 1
norepro Bogbl. OHAKO, IOMMMO TPAaHCIIVPAaLVM, YCTbULIA TaKXKe
BBIIIO/THAIOT (PYHKIIMIO Fa3000MeHa — Yepes HYX B JIVICT TOCTYIIaeT
YIJIEKVCTIBII Ta3, HeOOXOAMMBII /11 (POTOCMHTE3a, U BBIXOAUT Ha-
PYXy Kucnopop,. Ecim ycTbuiia 0CTaroTcss 3aKpbIThIMM IONITOE Bpe-
Msl, Ta3000MeH Hapymaercs, copiepxkanne CO, B K/IeTKax /MCTa
MafiaeT, ¥, COOTBETCTBEHHO, CHIDKAETCA CKOPOCTh (POTOCKHTE3A.
B ormrane ot C,-pacrenmit, C -pacTeHns COCOOHbI IOCTaTOYHO
3P PeKTUBHO POTOCHMHTE3MPOBATh TPV HU3KOM KOHLIEHTpAIVN

C,-pacTenns. 1 - MaKCUMATBHAA CKOPOCTH oTo- CO, - a0 oTpaxkaeTcs Ha popMe UX YIIEKUCIOTHOI KPUBOIA, KO-

CMHTe3a; 2 — YITIeKMCIOTHBII KOMITeHCAIMONHbIii  TOP3s XapaKTepusyeTcs 6onee Hyu3kymy 3HadeHrsiMu Y KIT n Ha-

IyHKT; 3 - conepkanne CO, B armocdepe 3emmn conaromest konnenTpanyu CO,. CriocobHocTh mornomarb CO,

B HacTosmiee BpeMsi; 4 — HACHINIAIOIAsA KOHI[EH- JjaXKe IIPY OYeHb HUSKOM €TI0 COflePKaHMM B K/IeTKAX JIMCTa I03BO-

Tpanusa CO,. V.e. - yCIOBHbIE €MHUILbI. nsieT C,-pacTeHMAM XUTb B YCTIOBUAX CYXOTO M KaPKOTO K/IMMaTa
(HarpuMep, B CTEIAX U ITYCTBIHAX).

Pucynoxk 1. Tunu4yHas yrneKucIoTHass KpuBas

Ou3nonornyeckye XapaKTepucTuKmn Kucnmuna Kykypysa
MaxkcumanbHast CKOPOCTh GOTOCHHTE3a B ONITMMATBHBIX YCIOBUAX, Y.€. 8.5 7.1
YrnekucnoTHpI KOMIEHCAMOHHBIN IYHKT, % CO2 0.02 0.005
Hacpimaromas konuenrpauusa CO,, % 0.3 0.09
OnTumanbHas TeMneparypa g pocra, °C 25 35

Ta6nuna 1. Hekoropsle ¢pusmonornyeckme XapaKTepUCTUKN KUCTUIBI M KYKYPY3bI.

Bsr6epnure BCE npaBuipHbIe OTBETHI M3 YeThIPEX MPEN/IOKeHHBIX. /14 OTBeTa MCIoIb3yriTe MaTpuiy. IIpaByuibHbre
BapHMaHThI OTBETa OTMEThTe 3HAaKOM «X» B COOTBETCTBYIOINX AYeHKax Tabmybl. VIcrpaBieHNA He JOIMyCKaTCA.

1. IIpounTaiite TeKCTOBBIN (pparmeHT 1. BpiGepuTe npaBUIbHbIE yTBEPXK/IeHVI, OCHOBBIBAsICh Ha MH(OpMALVI,
W3TI0)KEHHOII B 3TOM (pparmeHre:
a. YI/IeKMC/IOTHAA KPMBasi ONMChIBAET 3aBUCYMOCTb MHTEHCMBHOCTU poToCHHTe3a OT KoHIeHTparym CO,.
b. 3Ha4eHNs1 KapayHATBHBIX TOYEK YITIEKVICTIOTHOV KPVBOJI JAI0T MH(OPMALIMIO O TOM, HACKO/IBKO 3¢ (eKTUBHO pacTeHye
IBILLINT.
¢. B rouke YKII pacrenns He normomarot us okpysxatoueri cpenpt CO,.
d. MakcumasbHasi CKOPOCTb (POTOCHHTE3a IOCTUTAETCS IIPY HACBIIIAIONIEN KOHIIEHTPAIN CO..

2. IIpounTaiite TeKCTOBBI (pparMeHT 2. BoibepuTe NpaBMIbHBIE yTBEP>KACHS, OCHOBBIBAsICh Ha MH(opMarm,
M37I0)KEHHOIT B 9TOM (pparmMeHTe:
a. [lopasnszoniee 60mbIMHCTBO pacTenuit umeet C,-uil GoToCHHTe3a.
b. C,-pacTenns ropasno IyBCTBUTENbHEE K TIEPETPEBY U HEMOCTATKY BOMIbL, YeM C,-pacTeHusl.
c. IIpy 3aKpBITHIX YCTBUIIAX PACTeHNA He MOTYT (POTOCHHTE3UPOBATb.
d. Yerbuiga C,-pacrenuii 3akpblBaioTcs mIoTHee, 4eM y C,-pacTennii, mostomy C,-pacTeHns criocOOHbI XKUTh B CyXOM 1
YKapKOM KJIMIMaTe.
3. OcHOBBIBasAICh HAa MHGOPMALN U3 TEKCTOBBIX ()parMeHTOB U JTAHHBIX, IPUBEJEHHBIX HAa PUCYHKe 1, BbIOepuTe
IIpaBU/IbHbIE YTBEPK/eHIA:
a. Copeprxanme CO, B atmocdepe 3emmu B HacTosiiee Bpems Hioke, deM sHadeHye YKII tumranoro C,-pactenus.
b. OrpurnarebHble 3HaYEHNA HA OCU OPAVHAT PUCYHKA 1 XapaKTepusyIoT CKOPOCTb [IbIXaHNS PacTeHNA.
c. B nacrosmee Bpemsa ckopoctb ¢orocunTesa C,-pacTeHuii B €CTECTBEHHBIX YCTOBUAX HMKOIJA HE HTOCTUTAET
MaKCUMAJIbHOTO 3HAYEHIA.
d. 3nauennsa YKII y C,-pacTtennii mpakTidecku paBHbl cofiepxkanuio CO, B arMocdepe 3eMn B HACTOsAIIEe BPEM.
4. Ha ocHoBaHuM nMeromyxcs y Bac 3Hanwmit M mHGopManym 13 TeKCTOBBIX (parMeHTOB BbIOEepHTe IPABIIbHBIE
YTBEpKACHU:
a. OgHUM U3 IPOYKTOB CBETOBOII (pa3bl (POTOCUHTE3A ABJIAETCS KUCTIOPOZ.
b. B rynspe npeo6nanator C,-pacrenus.
¢. 3aKpbIBaHMe YCTBUI] — OObIYHAS PeaKIyisl pacTeHMiT Ha 3aCyXYy.
d. Kax nipaBurno, C,- u C,-pacTeHnss MOXXHO PasIi4uTh 110 GopMe IX YITIEKMCTOTHDIX KPUBBIX.
5. OcHoBbIBasich Ha WH(OpManMM U3 TEKCTOBBIX

¢parMeHTOB M AAHHBIX, IPUBENEHHbIX Ha PUCyHKe 1 M B | MaTpuma Ne Bompoca
Tabmmue 1, BbIGepyTe NpaBIIbHbIE YTBEPIKIEHIL: OTRETOR: : 2 3 2 s

a. Kucmmma — C,-pacrenne.

b. bornee Bbicokoe 3HaueHMe YKII y Kucmiip! 03HagaeT, 9To a. X X X
a0 pactenne s dexruHee nornomaer CO,, 4eM KyKypysa. =

c. [/ BocTVOKeHN s MaKCUMa/IbHOM CKOPOCTY (POTOCHHTE3a g5 b. X X X
KyKypy3e HY)XHa MeHbluasg KoHueHTpauusa CO,, dyem A

YKYPY: y [eHTpail 2 &5 |c X X X X
KUCULE. [=a]

d. Kucmuma pocma 6w ropasmo ObicTpee, ecnn 6bl B d. X X X

arMocdepe 3em 6110 B 7 pa3 GoJIblIle YITIEKUCIOTO rasa.

SAIOAHMWE 7. Pernnre 3agaqy 110 reHeTHKeE M MMOACHUTE XOJ ee peleHu . VICIoIb3yiTe /I OTBEeTa
crieruaibHO OTBENEHHOE IOJIE.

®opma K/T0Ba y HOBO3€E/TAH/ICKVX IIUIIOK/IAKOB KOHTPOIMPYETCA TEHOM B, TOKanmM30BaHHBIM B X-XpOMOCOMe. AJIJIENb
B, oTBevaeT 3a BBITHYTOCTb K/IIOBAa B JIEBYIO CTOPOHY, ajl/Ie/ib B, — 3a BBITHYTOCTb B IIPaBYI) CTOPOHY, Y TE€TEPO3UTOT
K/TIOB NPAMOIL. IIpAMOK/IIOBYI0 CaMKy CKpeIIMBAIOT C JIEBOK/IIOBBIM camiioM. OnpepennTe, Kakoil IO y JAHHOTO BUZA
rOMOTaMeTHBI, KaKoll — reTeporaMeTHbIN. Kakoe pacimervienye o nomy u gpeHOTUIY CIeqyeT OXMAATh B IIOTOMCTBE,
HO/TyYeHHOM B 3TOM CKpeIIVBAHUN?

Pemtenne:

1. ITo ycnoBusaM 3afauy IPsIMOK/IIOBasi CaMKa JO/DKHA OBITh TeTEePO3UTOTHON IO TeHy B. OTo 3HauuT,
4TO OHa nMeeT JiBe X-xpomocombl (XP'X*2), To ecThb >KEHCKMIT TIOJT TOMOTaMETEH.

2. COOTBETCTBEHHO, TeTepOraMeTHBIM IOJIOM ABsAeTcs My>kckoit (XY). Vicxoms u3 9T0TO0, reHOTUI
JIEBOKJIIOBOTO camila — XB1Y.

3. Takum 06pasom, Mbl uMeeM cKpemuBanme: ¢ XPXP2 x 4 XY,

4. B noromcTBe nony4darcs 4 Tuma ocobeit: X¥ X (neBoxnoBbie camku), X2 X5 (mpsiMOK/TIOBbIE CAMKI),
XBY (neBoxmoBbie camifpl) U X*Y (IIpaBOK/IIOBbIE CaMI[bl) B PABHOM COOTHOIIIEHWN.

5. CooTHOMIEHMe 110 1oy OyzeT 1 : 1.

CootHomreHne 1o ¢peHorumny: 2 (1eBOKmoBbIe) : 1 (IPAMOKITIOBbIE)

3aJjada peleHa.

1 (mpaBOK/TIOBBIE).

OKoHYaHUe peUIeHmA.




3AJJAHWE 10. BunmarenpHO paccmoTpute pucyHOK. OTBeThTe Ha II0CTaB/ICHHbIE BOIIPOCHL. VIcIo/ib3yiTe g CAHKT-NETEPBYPTCKUW FOCYAAPCTBEHHbIA YHUBEPCUTET

OTBETa CIICIMa/IbHO OTBCACHHOC II0/IC. OJIMMMNMUAJA LWKOJIbHUKOB CAHKT-NMETEPBYPICKOIro roCYAAPCTBEHHOIO
YHUBEPCUTETA

1. Ilepen Bamu pororpadus u cxemarnyeckoe
n300pakeHne >XNBOoTHOro. Onummnre
ClICTeMaTH4YeCcKoe MOI0KeHe 3TOT0 OPraHn3Ma:

O6weo6pasoBaTtenbHbini npeamer: bBuonorna

2018-2019 yuebHbin rog
A) Tum: YeHucroHorue
BapuaHT 3 [IVDP
9 Knacc
TOroBas OLIEHKA, IOJNNCH 3aM. NIpeJCeaTe/IsA XIopn
B) Kmacc: Hacexombie 13apaHue |2 3aganHue |3 3agaHue |4 3apgaHue |53apaHue |6 3apaHue |7 3agaHue |8 3apgaHue |9 3agaHue |10 3apgaHue NTOr

B) Otpsn: Yemryexpouible (baboukn)

3aNONHAETCA YNEHAMM XKIOPU W WIMPPOBANBHOW rPyNMbl

3AIDAHWVE 1. Beibepure BCE npaBuibHbIe OTBETHI M3 MATH INPEIJIOKEHHBIX. [[Id O0TBeTa UCIOIb3YHTEe MAaTPULY
BHM3Y cTpaHuIbl. IlpaByibHbIe BapMAHThI OTBETA OTMEThTE 3HAKOM «X» B COOTBETCTBYVIOIIMX AYEVKAX MATDVIIBL.
VlcopaBieHnsa He JOOYCKAIOTCA.

1. Kakne OpraHu3Mbl MOIyT 6pITh KOMnoHentamu | 4. Kro us nepeuYncaIeHHbIX MCCHCHOBaTeHeﬁI paGOTaJI

Ta/UIOMOB TMIHAVTHUKOB? C HACTOSIIIMM MMKPOCKOIIOM, BKIIOYAKIINM B ce0s1 1
a. 3eneHble BOJOPOCIN OKY/LAP, ¥ 0OBEKTUB?
2. IlpuBenuTe MOMHBIE M TOYHbIE HA3BAHM IIEMEHTOB Te/la )KNBOTHOIO, OTMEYEHHbIX udpamu Ha b. lnanobaxrepun a. Maruac lneiinen
puCyHKe: c. Kpacnbie Bogopocnn b. Teomop IlIBanH
d. Cymyarsie rpu6sbI c. AHTOHU BaH JleBeHIyK
e. 30/I0TUCThIe BOOPOCTIN d. Po6ept Kox
1- Ipynp (rpysHBIE CETMEHTBI)

e. Jlyn ITacrep
2. V Koro m3 mnepeYymMCIeHHBIX MIEKONMTAOIIMX

2 - JIpixanplie (cTurma) .
ecth mynok (py6en, ocraromuiica nocne yganenus | 5. Kakme coegmHeHuss MOryr BbICTymarb B POIK

HMYHOBVHBI)? KOHEYHOTO PO YKTa a30THOTO 00MeHa y HO3BOHOYHBIX
3- Ipynuble (MCTUMHHBIE) HOIM .
a. Koama d. denbdpun >KMBOTHBIX?
4. B b. Exupna e. Jlemyp a. AMMMaK d. Iimyramat
- Bprombre (moxHbie) HOTM c. Onmoccym b. Dmunun e. MoueBuHa

c. MoueBad kucjiora
3. KakoB 06pa3 >kxu3Hu 3Toro opranusma? Kakme 4epTbl CTpoeHUs MOTYT 00 3TOM CBUAETETbCTBOBATH?

R 3. Kakne KneTKku B OpraHnmsMe B3poOCiIoro 4€10BE€Ka
HPI/I OTBETE ONNMPANTECH HA COOCTBEHHbIE 3HAHUA U Pp€e3ynbTaThl USYUCHNA PUCYHKA.

- P o } HE cnoco6HsI K renennio? 6. Kakme u3 mpejcTaBIeHHBIX OPraHNM3MOB WUIPAIOT
yceHuna - nmu4nHKa 6abodyek. Ha mpoTsykeHMm cBOeyl >KM3HM TyCEHMIJa MHTEHCHMBHO IMTAETCs, 3aracas a. CrIepMaTo30MH! POTIb POYICHTOR B BOXHBIX IKOCHCTEMAX?
HUTaTeJIbHble BellleCTBA /I MOC/IeNyoIero pasBuTus. [yceHUIbl GOMBIIMHCTBA BULOB MUTAIOTCS 3€/I€HBIMU b. SpuTpormTE! a. Mopcxas Kamycra
qacTAMU pPaCTEHUIA U((bI/ITO(baFI/I}. HekoTopble T'yceHMIIBI pa3BMBAIOTCA BHYTPU IUIOFOB; BETBEl 1 CTBOJIOB, c. TIIBAHHOBCKIE KIIETKIL b. Mopckas mumis
NUTASCh JPeBeCHHON (CKPBITHBI 00pa3 x13HM). TakKe eCTh XMIHUKN ¥ KepaTodary - TyCeHUIIbl, TUTAIOMeCs d. PubpoGmacTbI ¢. Mopckoii orypen
JKMBOTHBIMM OCTaTKaMM (IIePCThIO, IyXOM, Koxeit). POTOBOII anmapar ryceHu - rpui3ymmii. Bepxuue yemroctu e. MUoIuTh! d. Mopcxoit canar

(MaHMOYIBI) OOBIYHO VIMEIOT 3YOIIBI, CIyKallyie I OTKYChIBAHWSA VIV Paspe3aHyisl NI
Ipynuble (MCTUMHHBIE) HOTM T'YCEHMI] PEAYLVPOBAHBI II0 CPAaBHEHUIO C MICTMHHBIMM XOAW/IbHBIMY HOTAMI,
U QYHKIUIO ITepefBIDKEHNS HeCYT IPeMMYIIeCTBeHHO OplolHble HOry. Ha KoHIle Ipy/iHOI /TalKM HaXOJUTCA

e. Mopckas acTpa

. . . . . . Marpuna Ne Bommpoca
HEIIOIBV>)KHO COYJIECHEHHBIN C HEM KOTOTOK, VMIMEIOIINN pasHy}o A/IVIHY U (bOpMy KoneuHolT 9acTbhIO 6pIO]_HHOI/I OTBETOB
HOI'M ABJIAETCA IIOAO0LIIBA, KOTOPasA MOXXET BTATMBATbCA U BbIIIAYNBATDCA, U HEeCET Ha CBOEM KOHII€ KOT'OTKMN. * 1 2 3 4 5 6

Temo ryceHMIbI 3aK/II0YE€HO B MATKUI IIOKPOB (KYTUKYITY), O/1arofapsi 4eMy I'yCeHMIIBI MOTYT PacTy MEX[Y

JIMHbKAMIU. a. X X X X X

CTaIU/IH ryceHnunbl MOXET OJINUTbCA OT HECKOJIbKNX HENE/Ib JO HECKOIbKUX JICT. ITo Mepe pocCTa I'yCeHMUI bl E b X X X
HECKOJ/IbKO Pa3 TMHSAIOT. 10 OKOHYaHIIO CBOETO PasBUTHsI TyCeHNIIA [TPEBPAIAeTCs B KYKOJIKY, @ 113 Hee ITOSIB/IIeTCS 8 )
B3pOCTIOe HaceKoMoe - 6abouka. : C. X X
g
2 d. X X X X
S 2

MecTo npoBezeHus (Topog): Ilara: e. X X X X X




SAJJAHWE 2. Paboma c pucyHkom.

Ha PUCYHKE NpencTaBI€Hbl OpraHbI KpOBeHOCHOﬁI CUCTeMBbl 4elioBeKa. IIATh 37eMeHTOB PUCYHKa OTMEYEHDI

LII/I(i)PaMI/I. Brecure ux TouHbIe aHATOMIYECKNE HA3BAHUA B Ta6m/m;y pAXOM C COOTBETCTBYIOIIVIMY HOMEPaMIL.

1. [Bepxuss nmonas Bena

2. |JIérounbie BeHBI

CrBOpYaThIii KIallaH
(EBYCTBOPYATBIV, MUTPATbHBIN)

4, |Ilepukapn

Muokapy (MblllledyHast TKaHb CEPAIIA;
5. |cepneunas monepeuno-nonocaras
MBbIIIIeYHasA TKaHb)

SAINAHME 3. PexoHcmpyKuyus no onucanuro.

Hccnedosamenu — oOHapyscunu  HeudgecmHulli  pavee  6UO  OOHOK/EMOYHbIX — YKAPUOM U BbINONIHUTIU

e20  mopgonozudeckoe  onucarue. OcCHOBVIBASCL HA  MOM  ONUCAHUL,  BVLINOIHUME — PUCYHOK — NPOOOSILHOZO
cpesa 0aHHO20 OpeaHUsmMa Maxkum o00pazom, umobvb. Ha Hem Obiiu  OMOGPANEHbL 6Ce  ONUCAHHbIE  HUME
anemenmot.  Ha  pucynke ommemvme OaHHble — CMPYKMYypPvl,  UCHOTb3YS  UX — HyMepAuuio U3  mekcma.
Onucanne:
OnMHOYHBI OfHOK/IETOYHBII OpraHu3M, BeNYIINIA
IPUKpeIIEHHBIT 00pa3 >xu3Hu. Kietka nmeet popmy
«KOJIOKOJIBYMKA», PACIIMPSIOLIErOCsl B HAIPaBIeHNN
OT HIDKHeTo (6a3a/IbHOTO) TTO/TI0Ca KJIETKM K BEPXHEMY
(ammkanpHOMY). OO60NOYKa KJIETKM IIpefcTaBIeHa
LUTOIVIa3MaTN4ecKoil MeMOpanoit (1), KreTouHas
CTeHKa oTCyTCcTBYeT.[Toy MeMOpaHO MMEIOTCA IVIOTHO
Ipuleraiomye Apyr K ApYyry IUIOCKVe MeMOpaHHbIe
LVICTEPHBI, obpasyrorue JIOTIO/THUTETIbHYIO
HOKPOBHYIO CTPYKTYPY - IeJUIUKYIY (2). AIVIKa/IbHBII
HOJIIOC KJIETKM IpefcTaB/sieT co00i BOPOHKY, Ha JHe
KOTOPOJ HaXOAMTCSl KIETOYHBI POT (LMTOCTOM)
(3), OKpY>KEHHBINI TpeMs INapajyIeIbHBIMU PsgaMu
pecHuyek (4). buenne pecH4YeK cO3TaéT TOK BOJBI, UTO
obecrieunBaeT repeMelieHe KO PTY MUIEeBbIX YaCTHL.
BHYTpu K/IeTKM B IJEHTPa/IbHON YacTy IMTOIUIA3MBI
pacronoXKeHbl [iBa OKPyIIbIX sapa (6ompiioe u
manoe) (5). Bokpyr spmep pacnonmaraioTcs Takue
MeMOpaHHbIe OPTaHOW/IBI, KaK SHIOIIa3MaTNYecKast
cetb (6), anmapar lompmxu (7) u MutoxoHzApun (8).
Ot 6asajbHOTO IOIOCA KJIETKM OTXOAWUT IJIVHHBII
TOHKMII BBIPOCT — «CTebenék» (9), KOTOPBIT CITy>KUT
UL TIPUKPEIUIeHNsI MUKpPOOpraHmu3Ma K CyOcCTpary.
[Termmkyna BHYTpU «cTeGelbKa» OTCYTCTBYET; €ro
OCHOBY COCTABJIAIOT BOJIOKHA IuTOCKeneTa (10), mpn
COKpall[eHN KOTOPBIX «CTeOenéKk» yKOpadMBaeTCs.

Pucynox:

3AAHMWE 9. /latime passeprymuiii omeem Ha eonpoc. Vcnonv3yiime 0151 0meema cneyuanvHo omasedeHHoe nose.

HPI/I IIOMOIIIM KaKnX (1)]/[3]/IOHOI‘I/I‘—I€CKI/IX MEXAaHNU3MOB FOMOﬁ[OTepMHbIe JKUBOTHBIE MOTYT IIOAAEP KMBATDH

IIOCTOAHHYIO TEMIIEPATYPY Tema? OxapaKTepmsyﬁTe 9T MEXaHU3Mbl ¥ IIOAKPENUTE OTBET IIPpUMEPAMIL.

OrtBerT:
TomoriioTepMHBIMU (9HIOTEPMHBIMU, TETTIOKPOBHBIMM) SIB/ISIFOTCS OPTaHM3MbI, KOTOPbIe CIIOCOOHBI COXPaHATh

IIOCTOAHHYIO TEMIIEpATypy Tejla, HEe3aBMCMMO OT TEeMIIEpaTypbl OKpyXKawowein cpeabl. PasmmuaroT pgBa Tuma
TOMOVIOTEPMUN: UCHUHHAAL VI UHEPUUATTOHAS.

Cpeny HpIHE CYIeCTBYIOIMX )KMBBIX CYILIECTB UCHUHHO-20MOLLOMEePMHBIMU ABTIAIOTCA ITUIIHI M MIIEKOIIMTAaIOLINE.
OcHOBHbIE MEXaHM3MbI NOJIEPXKAHNA TEMIIEPATYPDI Te/Ia TP UCTYHHO TOMOVOTEPMUN:

1. Beicokmit ypoBeHb MeTabonusmMa. OCHOBHBIM MCTOYHMKOM TeIUIa Y TOMOJOTEPMHBIX >KMBOTHBIX CITy>KaT
9K30TepMIYecKrie OuoxXuMmdecKye peakiuu. TerioBast 9Heprus BbI/ie/s1eTCs, ITaBHBIM 00pa3oM, Py pacleIIeHUN
YIZIEBOZIOB U >KMPOB, IOCTYHAIOMINX C MNUIIEN, a TaKKe COOCTBEHHBIX 3allacoB IVIMKOT€HA. 3HAUNTETbHAA JacTh
MeTabom4ecKoll SHePIMM, BBIIE/IAIONIEIICS B BIJie TEIUIA, IOCTYIAeT M3 TAKMX OPraHOB, KaK ITe4eHb I CKe/leTHbIe
MBIIIIIBI.

CrefyeT OTMETUTD, YTO Y MHOTVX MJIEKOIIMTAIOIMX MMeeTCsl 0c06ast — Oypast —X1UpoBast TKaHb, KIIETKU KOTOPOIl
cofiep>kaT MHOTO MeJIKMX JKMPOBBIX Karle/lb. XapaKTepHON 4YepToil KJIeTOK Oyporo »xupa sBIAeTcs OOJblIoe
KOIMYEeCTBO MUTOXOH[PUII, B KOTOPBIX IIPV OKVUCIEHWUM IIMTATeIbHBIX BELIECTB IPOMCXOANUT pa3oOleHue
TPaHCIIOPTA 3/1EKTPOHOB B IbIXaTelbHOI Leny u cuHTe3a AT®. B pesynbrare cuHTesupyercss meHblie AT®D, a
9HEpIrus pacxoayercs B Buje Tervta. Hamame 6yporo >kmpa XapaKTepHO I )KMBOTHBIX, BIIAJAIOIINX B CILTYKY.
B opranusme yenoBeka sTa TKaHb TaK)Xe IPUCYTCTBYeT, IPUIEM Haymboree BaXKHYIO PO/Ib B TEIUIONPOAYKIIVI OHA
UTPAET B IIEPBbIE TOfIbI )KM3HI.

2. COKpaTUTeNbHBIT TepMoreHes. B xoje MbIeuHoiT paboTs! paciienisgercs 6onbiroe komudectBo AT®, n yactp
SHEPIUY HeM30EKHO paccemBaeTcs B BUJE TeIUIa, corpeBast Teno. IIpy CHIDKeHUM TeMIepaTypbl OKpYy>Kalolleil
cpenbl BO3HMKAeT crennduyeckas HEMPOM3BO/IbHASA peakiyusA — MbIIIeYHas APOXKb, IPY KOTOPO pas3/INdHbIe
TPYIIIIBI MBIIIEYHBIX BOIOKOH COKPAIIAIOTCS VM PacCIabIsaoTCs HecornacoBaHHO. CKOOPAVHNMPOBAHHBIX BVKEHUI
IIpY 3TOM He IIPOMCXOANT, HO TakKe pacuiensaercsa AT® u BbifienAeTcs Tero.

3. MeXaHM3MbI PETYIANNN TEIIOOTHAYYN C TOBEPXHOCTY Te/IA.

A) OCHOBHBIM OPraHOM, HEIIOCPEeICTBEHHO KOHTAKTU PYIOIIVM C BHEIITHEVT CPeIOT Y PerCTPUPYIOLIVIM ISMEHEHVIS
TeMIIePaTypBbl, ABJAETCA Koka. OO6pabOTKa CUTHAJIOB, TOCTYIAIIMX OT TEPMOPELIEITOPOB KOXKY, IIPOVCXOANT B
runoranamyce (OTese IPOMeXYTOYHOTO MO3Ia). B oTBeT Ha CHIKeHMe TeMIIepaTyphbl OKpY>Karolell Cpeibl LIeHTP
TEPMOPETY/IALMM B IMIIOTa/IaMyce IIOChIJIaeT CUTHA/IbI B COCYAO/BUTATENbHBIN LIEHTP IPOJOArOBATOTO MO3Tra,
KOTOPBIN CTUMY/INPYET CY>KE€HIE KPOBEHOCHBIX COCY[OB KOXI, YTO NMPUBOAUT K CHIDKEHMIO TerytooTnayun. [Ipn
MOBBILIEHNY TEMIIEPATyPhl, HAIIPOTNB, IPOMCXOAUT PACUIMPEHNE COCY/IOB M MTOBBIIIEHNE TEMTIOOTAAYMN.

b) IIpu BbICOKOI TeMIepaType OKpy Kalolleil cpefibl y MIeKONUTAIOUINX aKTUBIUPYeTCA AeATe/TbHOCTh IOTOBBIX
XKeJE3, M C IOTOM Ha IOBEPXHOCTb KOXKM BBIIENAETCA 3HAUUTENbHOE KOMMYecTBO Bopbl. Ha mcrmapenne Bopbl
3aTpavyyMBaeTCsA SHEPTUA, YTO U IPUBOJUT K OX/TAK/EHIIO IOBEPXHOCTH Te/la. Y MIIEKONUTAOLINX, TYCTO ITOKPBITHIX
IIEPCTHIO, IOTOOTAETIEHNE MOXKET IIPOMCXOAUTD TOIBKO C TOMBIX YYACTKOB KOXKY, HallpMMep, Ha IO ylIeYKax JIall
VUIM Ha TIOBEPXHOCTH yIeN. DTV >KMBOTHbIE YBENMYMBAIOT TEIIOOTAAYY Iy TEM BbUIM3bIBAHMA NIEPCTY U/ 3a CYET
«TEIJIOBOV OJBIIIKI», IIPY KOTOPOJI BOA MCHIAPAETCS C IOBEPXHOCTHU C/IM3UCTBIX pTa M HOCA.

B) TennonsonsAums tema, KOTopas obecreuynBaeTcs IMPOCIONKOI HEIIOABYDKHOTO BO3yXa, CO3laBaeMOil BOKPYT
KOXKM MEXZy BormocaMu vy nepbsamMi. [1ocKonbKy BO3AyX — IJIOXOM NPOBOJHMK TEIUIA, IPOMCXOAUT CHIDKEHME
TEIVIOOTAAYM C IIOBEPXHOCTM Tesa. Kpome TOro, mpm CHMDKEHMM TeMIIepaTypbl IPOUCXOAUT pedeKTOpHOe
COKpallleH)€ MBI, MOAHMMAKIMX BOJOCHI VIM IEPbS, M IPOCIOMKA BO3JyXa yBEIMYMBAETCA. JenoBex
KOMIIEHCHPYET OTCYTCTBME IEPCTHOTO TEIION3ONMPYIOLVIMI CBOJICTBAMM TEIION OfIEXKIbI.

Tertonsonmupyronymm cBojicTBaMy 00/IagaeT TakxKe C/I0i IOJKO>KHOTO >KMPa, KOTOPBI Ype3BbIYAIHO PA3BUT Y
YKMBOTHBIX, OOMTAIOIIMX B XOTIOJHOM K/IMMare (HallpuMep, y MOPXKell, TIOJIeHelT, KITOB).

Nnepuuanvnas zomotiomepmus — 3710 NOAfEP>KaHNe IOCTOAHHON TEMIIEPATYPbI T€/Ia 3a CIET KPYIIHBIX PasMepOB
v 607b10IT Macchl Tenma. P PeKTUBHOCTD MeXaHN3Ma VHEPLMaIbHON SHIOTEPMUN 3aBUICUT B IIEPBYIO OYepenb
OT COOTHOUIEHNA TEIUVIOEMKOCTM (3aBUCUT OT MACChI Te/la) K CpeHEMY TEIUVIOBOMY IIOTOKY 4Yepe3 ITOBEpXHOCTb
Tela 3aBUCKUT OT IUIOLA/M IOBEPXHOCTH Tena). I10aToMy 3TOT MeXaHMU3M 3¢ (eKTUBEH TOIBKO s KPYIHBIX
OpraHusMoB. JIHepuMalTbHO-TOMOMOTEPMHOE CYLECTBO B IIEPMOJbI TIOBBIIIEHMA TEMIIEPaTyphl MeEJIEHHO
HarpeBaeTcA, a B IEepMOAbl IOXOMONAHNA — MeNJIEHHO OCTBIBAET, TO €CTb 3a CYE€T OOJBIION TEITOEMKOCTH
KojIe0aHMs TeMIlepaTypbl OpraHyu3Ma CITIaXKMBAIOTCA. XapaKTePHBIM IPYMEPOM MHePIMaTbHO-TOMOJOTEPMHBIX
JKVBOTHBIX ABJIATCA KPYITHbIE KPOKOJIVJIBI.

OKOHYaHNE OTBETA.

BosmoxcHot u bpyeue npasuivtole d7ieMeHMvl omaeema.




3AJJAHME 8. CooTBeTcTBME TaHHBIX.

PaccMoTpute Tabmuily, B KOTOpPOI IIPeICTaB/IeHbl Pas3/INyHble TPYIIIbI KVBOTHBIX, 1 IIPOYNTAliTe IPUBEIEHHBIE HIDKE
ONVICaHVA. YCTAaHOBUTE OFHO3HAYHOE COOTBETCTBVE MEXK/y HA3BAaHMAMM M XapaKTEPUCTMKAMM TPYIHII (KaXKoil sderike
TaO/NIIBI JO/DKHA COOTBETCTBOBATh TOJIBKO OfIHA XapaKTepUCTHKa). [ OTBeTa UCIO/Mb3yiiTe MaTPULy BHU3Y CTPAHULIBL.
ITpaBuIbHBIE BAPMAHTbI OTBETA OTMETHTE 3HAKOM «X» B COOTBETCTBYIOIVX TY€/IKaX MaTpULIbL. VcpaB/ieHNs He JOITyCKAIOTCA.

(T') Urnokoxxue (Echinodermata)

(B) BropuuHopoTBIE (I) Xopnossie (Chordata)

(Deuterostomia)
(A) (E) Tuxoxopxu (Tardigrada)
TpéxcnoiiHbie -
JKIBOTHDBIE (B) IleppiraropoThie (K) Konpuatsie yepBu (Annelida)
(Triploblastica) (Protostomia) (3) Hematompr (Kpyrnbie uepsu) (Nematoda)

(1) Ynenncronorue (Arthropoda)

(K) Monnwocku (Mollusca)

XapaKTepucTUKML:
1. VIckmounTeIbHO MOPCKIE JOHHBIE KUBOTHBIE. [[/11 6O/BIIMHCTBA B3POC/IBIX OPraHM3MOB XapaKTepHa pajyiaibHast

(06BIMHO — TIATWIyYeBast) CUMMETPYA. B OTKOXKHOM c/10e pa3ByUBaeTCs MHEpaM30BaHHBIN CKe/leT, KOTOPBI Y MHOTVIX
06pasyeT Hapy>KHble BBIPOCTBI (VIIJIBL, IIVIIBL, TISAVILIC/ULAPYIN).

2. B amOpuoreHese y 9TuX OpraHu3MOB (OPMUPYeTCs CKBO3HON KMIIEYHVK: Ha MeCTe IepBIYHOrO pra (6/acronopa)
06pasyeTcst aHaJIbHOE OTBEPCTIIE, & POTOBOE OTBEPCTHE 00Pa3yeTcs Ha IPOTUBOIIOIOKHOM KOHIIE TerIa.

3. XapaKTepHbIMI YepTaMyl CTPOEHV KVMBOTHBIX STOJI TPYIIIBI SABJIAIOTCA MaHTUA (0cobast CKIajKa CTEHKM Tea) U
Hora. [IByCTOpOHHe-CYMMeTpPIYHBIE KVBOTHBIE, OHAKO Y MHOIVIX IIPECTABUTENIEI Te/IO B XOJie PasBUTHA CTAHOBUTCA
aCUMMETPIYHBIM.

4. Ilenomideckye >XMBOTHbIC. BopHbIe, ITOYBEHHbIE, peke - IMapasuTHyecKyue. Telo CerMEeHTVPOBAHO, IIOKPBITO
KYTHKYJION, COIepyKallieil Ko/utareH. MHorue pefcTaBUTe/ L HepeBVDKEHA VICIONb3YIOT LI TVHKY, PaClIO/IOKeHHbIE
110 60KaM Tera.

5. Menkue >xnBotHBIe (0,1 — 1,5 MM), TeZI0 KOTOPBIX COCTOUT M3 YETBIPEX CETMEHTOB 1 TO/OBBL. VIMeeTcs YeTbIpe mapbl
KOHEYHOCTeI. XapaKTepy3yIoTCs IOPasUTETbHON YCTOMYMBOCTBIO K HY3KIM U BBICOKVM TeMIleparypaM 1 pagvanyi. [Tpu
HaCTYIUICHNY HeO/IaropyATHBIX YCTIOBWIA CIOCOOHBI Ha JOITVIe TOMIBI BIIAJATh B COCTOSIHYE aHA0M03a.

6. /11 ipencTaBuTeIelt 9TON IPYIIIIBI XapaKTepHbI KYTUKYJIA, COfepyKallas XUTIH U 00pasyoliast 9K30CKeIeT, a TakKe
HapHbIe KOHEYHOCTN. Terto cerMeHTHpOBaHO, IPITYEM CETMEHTBI, KaK IIPaBIJIO, PA3/IYAI0TCA MEKTY COO0IT 11 0O beIVIHAIOTCA
B OT/ZIE/IBI (TarMbl).

7. JIByCTOpOHHe-CYMMeTPIYHbIe IIePBIYHOIIOJIOCTHBIE OPraHM3MBbL. Tel0 He Pasfe/ieHO Ha CEIMEHTBI U CHApY>KI
HOKPBITO Ky TUKYJIOi, KOTOPasi B TeYeHNe XXM3HY HECKOJIbKO pa3 cOpachIBaeTCA. VIMeeTCsa MOILIHBIN KOXKHO-MYCKY/IbHBII
MeoK. KoHeYHOCTI OTCYTCTBYIOT.

8. B xozie sMGpitonabHOro Marpuia HasBaHue rpynmbl >KUBOTHBIX
PasBUTHA Y 9TVX OPraHN3MOB ]
OTBETOB:
3aKIaJIpIBaeTCsl  HEpBHAs A b B r il E XK |3 n K
TpyOKa, BHYTPEHHMII OCEBOI 1) X
CKeJIeT U YkKabepHble IIeN.
9. Bce mpencraButenu 2) X
9TOM  OOIIVIPHOV  TPYIIIBI 3) X
JKVMBOTHBIX VIMEIT | §
.. =
HPON3BOJIHbBIE Tpéx | = 4) X
3apOJbILIEBBIX /IVICTKOB. 2
) X
10. B ambpuorenese | o
y oTMX OpraHM3MOB Ha | % 6) X
MecTe  TepBUYHOrO  pra | & 7 X
e
(6rmacronopa) BOSHIKACT | o
pOTOBOE OTBEPCTHE, a IpU 8) X
IE/IEBUJHOM  3aMbIKaHWUN 9) X
6rmacronopa — M poTOBOE, U
aHaJIbHOE. 10) X

3AJAHNE 4.
Pernre sapaqy. Vicmonp3yyite A4 OTBeTa clieUa/IbHO OTBEAEHHOE II0JIe.

B mumkpocnopanrvm 6epesbl obpasyercst 16384 muxpocnopsl. ITpu atom 384
MVIKPOCHOpPBI TTOrMOatoT cpasy, a 10% oCTaBIIAXCA IOrMOAIOT IOC/Ie IEPBOrO
MUTOTYECKOTO fenieHna ux Anep. 4400 IbUIbLEBBIX 3€peH He CMOIYT IOKMHYTb
COLIBETME, OCEB Ha CTEHKAX IIbUIbHMKA M YellysaX couseTyd. VI3 ocTalbHbIX
(ITOKVHYBIIVX MY>KCKOE COLIBETVE) IbUIbLIEBBIX 3€peH TOMbKO 1¥107 GymyT HOCTaB/IeHBI BETPOM K >KEHCKOMY COLIBETHIO.
ITpencraBum cebe, YTO OHM IOMA/V CTPOTO IO OFHOMY Ha KKHIBI KEHCKIII IIBETOK, ¥ YCIIEIUIHO IIPOPOCTIN IIBUIbLIEBOI
TPyOKOI1, JOCTUTHYB ceMe3adarka. Kakoe MakcuMasibHOe KO/IYeCTBO YKI3HECIIOCOOHBIX CeMSAH MOKeT CpOpMIPOBAThCS TP
YYaCTVV IIbUIbLIEBBIX 3€PEH 13 OJTHOTO MVKPOCIIOPAHTVIA B PAMKAX YC/IOBYA HACTOSIIIEN 3aja4y (BePOATHOCTD OIUIOIOTBOPEHIAS
11 pOpMIPOBaHIIA 3apOfbIIIA CTIEyeT IPUHATD paBHoi 100 %)?

onop

Pemenne:
dran Boruncienue ITosicHenus
1. O6pasoBanue Mukpocnop | 16384 — 384 = 16000 Ocratorcs nocne rubenmn 384 MUKpOCIOP.
(MUKpOCIOpbI)

2. O6pasoBanue nbUIbLeBbIX | 16000 * 10 / 100 = 1600
3ep€H 13 MUKPOCIIOP (IBUIBLIEBBIX 3E€pEH)

16000 - 1600 = 14400
(MBUIBIIEBBIX 3€PEH)

3. Beixop nbinblLeBbIx 3épeH | 14400 — 4400 = 10000
13 MUKPOCIIOPaHIUA (IBUIBLIEBBIX 3€pEH)

10000 / 1000 = 10
(MIBUTBLIEBBIX 3€pEH)

He cdopmupytorcs us-3a rmbemn 10% Muxpocmop B Xofie
MUTOTUYECKOT'O AENIEHNA X ANEP.

ChopmMupyoTcst B MUKPOCIIOPAaHTUN.

CMOTYT NOKMHYTb MUKPOCIIOPAHTHIL.

4. ITorragaHme MBIIBITBI HA
JKEHCKME IIBETKI

[TomagyT Ha >KeHCKMe ILBeTKM 1 Oy#yT ydYacTBOBaTb B
omwnogoTBopenyn. Ilpm srtom 6ygyr omromoTBopeHer 10
CeMA3aYaTKOB, 1 chopmupyeTcs 10 ceMsH.

Orsert: 10 cemsH. OkoHuaHNe pelleHns.

3AJAHME 5. Pabora ¢ TekcToM.
Ileped Bamu mekcm, codepucaujuii nsamo 6U0n02u4ecKUX ouwuboK. Buumamenvro npoumume eeo, Hatioume owubKu,
8vldenume ux 8 mekcme u 00vACHUME, 6 HeM OHU 3aKII0UAIOMCS, 3aN0NIHUE C60000HbIe MO MAOTULbL.

Cpenyut COBpEMEHHBIX pACT€HMIT TOJNBKO IOKPBITOCEMEHHBble (IIBETKOBBIE) XapaKTEepU3YIOTCA HaIMdueM
IBETKA ¥ CEMEHHOTO PasMHOXX€HUA. Y IPENCTaBUTENIEN PA3HbIX IOPAAKOB LBETKM MOTYT CUIBHO Pas3nmyaTbCa
110 MOp(OJIOTNY, HO OHYU BCETJja BKIIOYAIOT TaKJ/e 3JIEMEHTBI, KaK YalleMVCTUKY, JISTIECTKI, TBIYMHKA 1 IeCTHK C
3aBA3BI0. B 3aBA3M pacronaraoTcsa ceMA3adaTKy, NPUYEM Yy NPEACTaBUTENEN Pa3HBIX TAKCOHOMMYECKNX TPy UX
KOJIMYECTBO MOXKET pasnmyarbca. Hanpumep, y OpXuHbIX 9UCIO CEMA3a4aTKOB B OJJHOM LIBETKE MOXKET JOCTUTATh
HECKOJIbKMX MW/UIMOHOB. 3peblil CeMA3a4aTOK, TOTOBbIN K OIIOJOTBOPEHNIO, COJIEPKUT NVUILIONHBIN MHTETYMEHT,
JMIUTOM/JHBIN HYLIEJUTYC M OUIUIOWHBIN >KeHCKuit rameTodut. YKeHckuit rametoduT o6pasyercss U3 Meracropsbl,
MOABMBUIENICA B pe3y/lIbTaTe MUTOTUYECKOTO Je/IeHUsA MAaTEePUHCKO KIeTKu Meracnopsl. Ilomasimias Ha paiabie
IIeCTMKA IbUIbL[A IPOPACTaeT IbUIbIIEBOI TPYOKON K ceMA3a4aTKy, TPAaHCIOPTUPYA [ABa CIIePMI K 3apOJbIILIEBOMY
MemKy. OfyH U3 cliepMueB OIUIOJOTBOPSET ANIEKIETKY, HAXOALLYIOCA Cpely KIeTOK-aHTUIox. Bropoit cnepmnii
C/IMBAETCsl C LEHTPATbHON KJIeTKOI, M B pe3yabraTe 00pa3yeTcsl TPUIUIOUHBI SHAOCIEPM, KOTOPBIN SBJISAETCS
3aI1aCOM NUTATEIbHBIX BElleCTB, HEOOXOMVIMBIX JI/I Pa3BUTUA 3apOJbIIIIA.

1 . I[Tomumo ITOKPBITOCEMEHHDIX, CECMEHHOE€ Pa3MHOXEHYE XapaKTEPHO TaKXXE /I TOTOCEMEHHDBIX.

[IBeTKM He Bcerjia BK/IIOYAIOT BCE IEPEYVCIICHHBIE 3/IEMEHTbl. BO-TIepBBIX, IS OTHOMOIbHBIX

XapaKTepeH IWPOCTON OKOJIOIBETHMK, 3J€MEHThl KOTOporo He auddepeHINpoOBaHbl Ha
2 . YalIe/MVICTUKIA U TeTIeCTKY. BO-BTOPBIX, IIBETKM MOTYT OBITh pa3/ie/TbHOIOBIMY, TO €CTh COflepXKaTh
760 necTUKM (My>XKCKVe IIBETKM), MO0 THIYVHKY (JKEHCKIe IIBETKN).

3 . Bce kneTounbie SAApa JKEHCKOTo FaMeTO(bI/[Ta rariOnagHbI.

4 Meracniopsl 06pa3yloTcs B pe3yabTaTe Meifo3a, a He MUTO3a.
L]

AinexneTka HaXOOUTCA CpeAM KIeTOK-CcuHepruf. KileTKM-aHTUIIOABI PpaclojaraloTcsa Ha
. IIPOTUBOIIO/IOKHOM II0JIFOCE 3apOJbILIEBOTO MEILKA.




3AIOAHWUE 6. Pabora ¢ uH(OpMmaLmer.

BHumarenpHO HquMTaﬁTe HIpEN/IO’KEeHHbIE d)paFMeHTbI TeKCTa M pacCMOTPpUTE PJWCYHKH, 3aTe€M IIEPEXOANTE K

BBIITO/THEHIIO 3a/JAHUI.

@®parment 1. Temaro-snedammyeckmit G6appbep (I9B) - 310
HOTyPOHNMIIAeMBbIl  (PVBUOTIOTMYECKIiT 6apbep, KOTOPBIA OT/e/sIeT
CHUCTEMHDBIVI KPOBOTOK OT TKaHE! LIEHTPAa/JIbHOV HEPBHON CHUCTEMBI
(LIHC). Yepes I'9b B IIHC mocrynaror HeoOXonyMble BellecTBa U
BBIBOZIATCA B KPOBb IPOIYKTBI YKVM3HEIEATETbHOCTY HEPBHOI TKAHM.
B 1o >xe Bpems, I'Db samuiaeTr HepBHYI0 TKaHb OT KojleOaHMIt
KOHIIEHTPAlLWii MOHOB ¥ TOPMOHOB B KPOBSHOM PpyC/le, a TaKKe
oT LH/IPKYHI/IPYIOHH/IX B KpOBI/I IIaTOI'€HOB, TOKCMHOB, KJIICTOYHbLIX WU
TYMOpaJIbHBIX (PaKTOPOB IMMYHHOJT CICTeMBL. PaccMOTp1IM OCHOBHBIE
anemenTbl ['9B (puc. 1).

1) Ouporemmit KpoBeHOCHbIX KamwwiipoB ITHC. [Ins stux
KaIUULIPOB XapaKTepeH CIVIONIHONM 3HpoTe/mil 6e3 enecTparmit
(mop), a ero KIeTKM COENVHEHbI MEeXHTY CO0OM CWIBHO PasBUTBIMUI
IVIOTHBIMM ~ KOHTAKTaMlM, 4YTO IIPEIATCTBYeT MEXKKICTOYHOMY
TPAHCIIOPTY BELECTB MEX/y KPOBBIO M HEPBHON TKaHbIO. Takum

2. IIpounraiite pparmMenT 1 m paccMOTpuTe pUCYHOK 1. Be16epuTe BepHbIe yTBep)KAeHN A, XapaKTepU3yIoIye
KOMNOHeHTbI I'9b:
a. OuH 13 OCHOBHBIX KOMIIOHEHTOB ['Ob — akcOHbI HEIPOHOB.
b. B kammmnapax [IHC MeHbIe nepuinTos, 4eM B IepuQeprndecKnx TKaHAX.
C. ACTpoLUTBI yY9acTBYIOT B 00pa3oBaHmy 6a3anbHOI MeMOpaHBbI.
d. [TepumuTsl cHOCOOHBI peryIMpoBaTh MPOCBET KAINM/UIIPOB.
3. IIpounraiite pparmeHT 2 M paccMOTpUTe pUCYHOK 2. Boi6epure TpanciopTHble cucteMsl ['9b, koropsie
obecrieunBaioT 00neryéHHyIo aud pys3nio BemecTs Yepes IHZOTENNIL:
a. AKBarOpyHBIL. c. Na*/H*-06MeHHUK.
b. Glut 1. d.L1.
4.IIpounraiite pparMeHT 2 1 pacCCMOTPUTE PUCYHOK 2. Be16epuTe BepHbIe yTBepKAeHIA, XapaKTepU3yIoIye
TPAHCIOPT BewlecTs Yepe3 ['Ib:
a. Bozia 11 MOHBI IepeMelaloTCs NPEeNMYILECTBEHHO Yepe3 MPOCTPAaHCTBA MEXY KIeTKaMI S9HIOTENA.
b. AMUHOKICTIOTBI TPAHCIIOPTUPYIOTCS 32 CYET MTACCHBHOTO ¥ BTOPUYHO-aKTUBHOTO TPAHCIIOPTA.
c. IlepeHOCUMKY ITIIOKO3BI ¥ aMMHOKIC/IOT PACIIONAraloTCsA TONIbKO Ha allMKa/IbHOI IIOBEPXHOCTY SHJOTENNA.
d. Ileperocunkn MRP TpaHCHOPTUPYIOT KCEHOOMOTUKM B IIPOCBET KAIIMILIPOB 3a CU€T sHepruy rupponnsa ATD.

5. Ha ocHOBaHUM IIpefcTaBIeHHOI MHGOpMAIUK I
COOCTBEHHBIX 3HAHMII BbIOepUTe BepHbIE YTBEePXKe-

obpasom, sHpotemi Db - 310 MexaHwdeckmit Gapbep Ha IyTH HUA: Marpuna Ne pompoca
ITPOHUKHOBEHMA KJIETOK M KPYITHBIX MOJICKY/L Pucysox 1. Crpoenme remaro-samedamr a. B o6bpasoBanum 'Db nprHuMalor yuactue KJIeTKI 31I1- | OTBETOB: 1 > 3 4 5

2) ActpoumTbl - I/MaTbHbIE KITKM 3BE3YaTON (OPMBI C ’ B i 7 7 7 7

it dop weckoro Gapbepa. 1 - Ho acTpouToB; 2 - Te/a/bHON, COEUHNTENBHOM 1 HEPBHOI TKaHeIL.
MHOT'OYMC/IEHHPIMI ~ OTPOCTKaMI (HO)KKaMI/I), KOTOpbIE  TECHO b.B HOpMe I'Sb 06HanaeT BBICOKOJI IIPOHMUIIAEMOCTDIO a. X X X
A : IUVIOTHbIE KOHTAKTBI; 3 — K/IeTKa SHIOTE/IVL; B
KOHTAaKTUPYIOT € KaIWULApaMu. ACTPOI/IMA, HO-BUAVIMOMY, UIPAeT JUTS TIEIKOLIMTOB. =
KITI0YeBYI0 porb B popmumposanyu [' Db u ornpeyiensier ero apxureKt 4 - 6asanpbHas MeMGpaHa; 5 — MePUIHT. 7 g & [b X X X
Yo p PMID: pen 1% YPY- c. OCHOBHOII MeXaHM3M TPAaHCIOPTA BEILeCTB MEXY S 2

3) IlepuimTel - OTpOCTYaTble KIETKM COENVHNUTENBHOI TKAHM, IOTPY>KEHHble B 0asabHYI0 MeMOpaHy SHpOTenvs. B KpoBbio 1 IIHC - 9T0 Be3UKy/IApHBIN TPAHCIOPT. = 5 |c X X
kampyripax ITHC nepuumtel 0c06eHHO MHOTOUVICTIEHHBI: KOJIMYECTBEHHOE COOTHOIIIEHNE TIEPULIMTOB K K/IETKAaM SHIOTe/VA d. IImoTHBIE KOHTAKTBI XapaKTEPHBI J/Is1 SHAOTENS M q
cocrapieT ot 1:1 o 1:3 (B ckemeTHOI Mblme4Hoit TKany - 1:100). ITepuimter OB y4acTByIOT B pery/amy TpaHCIOPTHBIX KPOBEHOCHBIX cocyfoB He TonbKo B IIHC, HO 1 B ipyrux : X X X X X

IPOLIECCOB, CTUMY/IMPYIOT BOCCTAHOBJIEHME M POCT KPOBEHOCHBIX COCYZIOB, a TAKOKe COIEPXKAaT COKPATWUTEIbHbIE OEKI,
TIO3BOJLAIONIVIE PETY/IVPOBATD IIPOCBET KATVJUIAPOB.

4) basanpHaa mem6pana. Kamwuraper I'Ob, B ommrame or neprdepryeckix TKaHel, OKPY)XXeHbI [BOJHON 6a3a/IbHO
MeMOPaHOI1, COCTOSAILEN M3 COOCTBEHHO SIATEMNAIHON (MIMeeTCs1 Y I000r0 SIMTeNVist) 11 BHELIHel! (ITapeHXVIMHOIA), KOTOPYIO
CEKPEeTUPYIOT aCTPOLMTBL. DTO IOTOTHUTE/ILHBII 6apbep Ha ITy T TPAHCIIOPTa BelliecTB MeXy Kposbio 11 LTHC.

OpraHax U TKaHAX.

SAIAHMWE 7. Pemnnre 3agaqy 110 reHeTHKE M MMOACHUTE XOJ €€ peleHu . VICIoIb3yiTe /I OTBEeTa
creina;IbHO OTBEIEHHOE II0JI€.

Oxpacka CIMHBI Y TPUBACTBIX HEKY3SBUMKOB KOHTpormmpyercs reHoM G. Kakoe pacujerieHme 1o TeHOTHUIY I
denorumy cnepyer oxuparh B F, u F, npu ckpenmBanum rekcanaioniHoit 0e0CIMHHOlM caMKy (TEHOTUIT gggeeg) C
IUTIIONIHBIM KPaCHOCIMHHBIM caMiioM (reHoTui GG)?

®parmeHT 2. OCHOBHBIE ME€XaHM3MbI TPAHCIIOPTA BelllecTs yepes [Ob:

1) ITaccuBHBI TpaHCHIOPT. MeJKyie HENO/IAPHbIE MO/IEKY/IbI (HAIIpyMep,
KVICTIOPO], YIVIEKVCTIBIN Ia3) MepeMeNatoTcs My TéM IpocToit muddysnm He-
TIOCPEZICTBEHHO Yepe3 MeMOpaHy sHAoTemoLuToB. Kpome Toro, B Karmii-
msapax '9b umerotcs cuctembl obnerdénHol i dysnn: Hapumep, Crery-
aJIbHbIe KaHaJIbI JyIs BOABI (aKBAIIOPMHBI), epeHocunky rmoko3sl (Glutl),
amyHOKvcoT (L1, y*) u mp. (puc. 2).

2) AkTMBHBII TpaHCHOPT. DHAOTemonmTbl [OB conepskar MHOTO MU-
TOXOHJIPUIL, KOTOpble CHAbXaloT 3Heprueil MHoroumcieHHble AT®asbl.
Ocobyro pormp B sHpotem Db mrpator nepenocunku MRP (multidrug
resistance-associated protein) (puc. 2), koTopble MCHONB3YIOT SHepruio AT
IULS TPAHCIIOPTa B KPOBSIHOE PYC/IO PA3TIYHBIX KCEHOOMOTHKOB (TOKCVHOB,
nekapcTB). EcTb 37eCh 1 cricTeMbI BTOPUMYHO-aKTMBHOTO TPAHCIIOPTA: HATIPH-
mep, EAAT (excitatory amino acid transporter) - Na*-3aBucuMBbIii TpaHCIIOp-
1ép rryramara (Glu) n acmaprara (Asp) (puc. 2).

3) TpaHcIMTO3 — MEXaHU3M TPAHCIIOPTA, IIPU KOTOPOM BelllecTBa IOITI0-
IAIOTCS KIeTKaMM ITyTEM SHIOLMTO3a Ha OJJHOV CTOPOHE SH/IOTENVISI VI BbI-
BOZIATCA ITYTEM 3K30LIMTO3a Ha Apyroil. B I'9b Tpancimros cymecrBeHHO
OTpaHMYEH 1 JOCTYIIEH JIVIIb JyI HeKOTOPBIX HeOO/BIINX OE/IKOB, MeNTU -

HbIX TOPMOHOB I JIMTIOIIPOTEVNHOB.

Pemenmne:

1. B pesynbraTe Meiio3a oOpas3yloTcsa KJIETKM, VMeIOI[ue B 2 pa3a MeHbllee YJCI0 XPOMOCOM IIO
CpaBHEHMIO C MCXOAHON. II09TOMY y reKcamIonHOro pacTeHusA gggggg CPOpMUPYIOTCSA TPUIUIOVTHBIE
raMeThl ggg, a y JuIuiongHoro pacrennsa GG - ramnonpnble rameTsl G.

2. [Ipn omomoTBOpEHNY BO3HUKHYT TETPAIIOMAHbIE TMOPUIBI F renoruma Gggg. Bce onun oynyT
KpacHOCIIMHHBIMU (a/u1enb G — JOMWHAHTHAS).

3. Y rerpamnongHbix ocobert Gggg chopMuUpYIOTCA [[Ba THUIIA JUIUIOMAHBIX TamMeT: G¢ U g¢ B paBHOM
COOTHOIIEHNN.

4. B pesynbTaTe ONI0AOTBOPEHMA BOSHUKHYT ruOpuppl F) ¢ paciienienyem 1o reHoTuIy:

1 GGgg + 2 Gggg - 1 gggg.

5. Ocobu GGgg n Gggg O6ynyT KpaCHOCHMHHBIMY, 0coOM gggg — 6enocnmunbiMu. Takum o6pasom, B F,
OyzmeT paciervieHye 10 GeHOTUNY 3 KPaCHOCIVHHBIX : 1 6€/I0CIMHHBIIL.

3afaya pelieHa.

Puc. 2. Ilpumepbl TPaHCHIOPTHBIX CHCTEM B 3HAOTETII F€MaTo-
sHIedamryeckoro 6apbepa. IloscHeHNA B TEKCTe.

Boi6epnre BCE npaBuipHbIe OTBETBI U3 YeThIpeX MPeIOKeHHBIX. /]I oTBeTa ncnomp3yrire Marpuyy. [IpaBuibHbre
BapyMaHTbI OTBETa OTMEThTe 3HAKOM «X» B COOTBETCTBYIOLINX A€/ Kax Tab/nibl. VIcripaB/ieHyA He JOMYCKafoTCA.

1. IIpounTaiite pparMeHTsI 1 1 2 M paccMOTpHUTE PUCYHOK 1. YKa>knTe 0cOO€HHOCTY SHAOTENS KalNM/I/LA-
poB I'9b:
a. PasBuTble I0THBIE KOHTAKTHI. c. OrcyrcrBue penectpanuii (op).

d. basanpHas MeMOpaHa, cOCTOAIIAS U3 IBYX CTIOEB.

b. bornbIioe KOMMYecTBO MUTOXOH/PUIL. OKoHYaHMe pelIeHN .




3AJJAHWE 10. BunmarenpHO paccmoTpute pucyHOK. OTBeThTe Ha II0CTaB/ICHHbIE BOIIPOCHL. VIcIo/ib3yiTe g
OTBeTa Cllel1a/IbHO OTBEAEHHOE IIOJIE.

1. Ilepexy Bamm ckelreT COBpPeMEHHOTO >XMBOTHOro. Onmmmure cucTreMaTndecKoe IOIOXKEHUE 3TOTO
opraHmMsmMa:

Tempanoov: (Yemeeponozue) Yemryityarbie

A) Hagxmacc: B) Otpsn:

B) Knmacc: ITpecmbikarommuecs (Penrrmmnn) I') Hogorpsan: Auepuiis

IIpumeuanue: Ha pUCyHKe IpeficTaBeHa Oe3Horas Amepuna. O6 5TOM CBU/IETENbCTBYET XapaKTepHOe CTPO-
eHUe Yepela, a TaKKe Halmude JUIMHHOTO (110 CpaBHEHMIO C O01Ieil IMHOI Tela) XBOCTA, CKe/leT KOTOPOTro He
COZIEP>KUT péodep.

2. [TaiiTe MOTHOE Ha3BaHNE ITIEMEHTOB CKe/leTa, OTMeYeHHBIX Iu¢paMy Ha PUCYHKe:

1- Yepen 3 - [To3BOHKM (XBOCTOBBIE TIO3BOHKIA)

2 - Pébpa

3. Yem 3T0 XKMBOTHOE MOKeT MUTAThCcA? IIpu oTBeTe onmpaiirech Ha COOCTBEHHbIE 3HAHUA U Pe3yIbTaThI
M3y4eHNs PUCYHKa.

9TO [OBOIBHO KPYIIHOE >KMBOTHOE, KOTOpPOEe MOXKET IMUTAThCA 6eCIIO3BOHOYHBIMU (OPIOXOHOTMIMU
MOJITIOCKaMI1, HACEKOMBIMI), @ TaKXKe METIKVMU I'PbI3YHAMI.

4.V npeacraBuTeNei KAKNX eI€ TPy TeTPAIOJ TaK)Ke MPON30NIIa pefyKyAa KoHeuHocrei? IIpuBenure
IpUMepBbI.

Knacc IIpecmpikatonuecs (Pentummm): noMumMo 6€3HOTUX SIIepHL, CKeleT IPefCTaBUTeNA KOTOPIX
1300paXEéH Ha PUCYHKe, KOHEYHOCTV pefyLMpOBaHbI Talkoke y 3Meit (oTpsax YemryitdaTele, HOZOTPAL
3Mmen).

Knacc 3emHoBomHble (AMGUOMM): KOHEYHOCTV IIOTHOCTBIO PEefyLMPOBAHBI Y IpefcTaBUTeNeN
otpsana besnorue ampubun (Harpumep, y 4epBArn).

Knacc Miekonuraonue: y >KMBOTHBIX, OTHOCAIMXCA K oTpsAgaM CHpeHB! (II0TOHY, TaMAaHTUHBL, a
TaK)Ke MOPCKIe KOPOBBI, KOTOpbIe Ha JAHHBIII MOMEHT ITOJTHOCTBIO BeiMepn) 1 Kutoobpasuble (KUTH,
nenb(UHBI), peNyKIVY TOABEPraloTCs 3aiHMe KOHEUHOCTI.

CAHKT-NETEPBYPICKUW rOCYAAPCTBEHHbIV YHUBEPCUTET

OJINMMMUNAAA WWKOJIbHNKOB CAHKT-NMETEPBYPICKOIo roCYaAPCTBEHHOIO
YHUBEPCUTETA

O6weo6pasoBaTtenbHbini npeamer: bBuonorna

TOroBas OLIEHKA, IOJNNCH 3aM. NIpeJCeaTe/IsA XIopn

2018-2019 yuebHbIl rog
BapunaHT 4

9 Knacc

Iop

13apaHue |2 3aganHue |3 3agaHue |4 3apgaHue |53apaHue |6 3apaHue |7 3agaHue |8 3apgaHue |9 3agaHue |10 3apgaHue

nTor

3aNONHAETCA YNEHAMM XKIOPU W WIMPPOBANBHOW rPyNMbl

3AIDAHWVE 1. Beibepure BCE npaBuibHbIe OTBETHI M3 MATH INPEIJIOKEHHBIX. [[Id O0TBeTa UCIOIb3YHTEe MAaTPULY

BHM3YV CTpaHuilbl. IIpaBuibHbIE BaApUAHTHI OTBETA OTMETHTE 3HAKOM «X» B COOTBETCTBYIOIIMX SYEHKAX MATDUIIBL

Ycnpapienns He JOYCKAOTCA.

MecTo npoBezeHus (Topog): Ilara:

1. ¥ Kakux OpraHmsMoB B >KI3HEHHOM IIMKIIe
JTOMIHIIpYeT TaIUIONHOE MOKONeHmne?

a. JlammHapusa d. ITe4€éHOYHBIIT COCANBIINK

b. Kykymkus néun e. [TomocHOBUK

c. CocHa

2. Kakme mpomeccel B OpraHusMe YeloBeKa
MPOVICXOMAT B XOfle MeTa00Mu3Ma yIneBomoB?

a. CHHTe3 o/McaxapyuioB 13 MOHOCAXapyUoB

b. PacieneHne nomucaxapuios 1O MOHOCAXapuoB

c. ObpasoBaHe MOHOCAXapy/IOB 13 OPraHNYeCKIUX
KUCTIOT

d. Okucnenue MoOHOCaxapuoB ¢ 0Opa3oBaHEM
YIJIEKICIIOTO Ta3a ¥ BOMBI

e. OKMCIeHne MOHOCAaXapuyoB ¢ 06pa3oBaHeM
OPraHMYIeCKUX KUCTIOT

3. CuHTe3 6efKa B KIEeTKaX >KMBBIX OPTaHN3MOB He
MOXKET OCYIeCTBIATHCA:
a. B xmopommacrax

b. B MmuToxoHapusx

¢. B uucrepnax anmapara Ionbmxn
d. B Bakyoax

e. B nm3ocomax

4. Kakue cBA3SM M B3aMIMOJEICTBUSA CTaOWIN3MPYIOT
TPEeTUYHYIO CTPYKTYpPY Oenka?

a. KoBaneHTHble CBA3U

b. VMounble cBsi3n

c. Bogopopnbie cBA3n

d. IpaBuTanoHHble B3aMMO/IeVICTBISA

e. TumpodobHbIe B3auMOMIeiiCTBIUS

5. [lepeHocunkamMu Bo36ymuTeNneil KAaKnx 3a6oneBaHmin
ABIIAIOTCA HACEKOMbIe?

a. Manapusa

b. Knemesoit sHnedanur

c. Yyma

d. Connas 6ome3Hp

e. CpItHOM TU)

6. Kakne u3 JaHHBIX )KIMBOTHBIX CIIOCOOHBI 6eraTh MO
MOBEPXHOCTY BOAbI?

a. bonpirag moranka (womra)

b. II/1eMOHOCHBIIT BaCUIICK

c. JKyk-11aByHel OKaiiMIeHHbI

d. Knon Bogomepka

e. Cepas namna

Marpuna Ne pommpoca
OTBETOB:
1 3 4 5 6

a. X X X X
<
g |b. X | X X X
I
e X | X | X | X
<
§ d X X X X
2 e X | X | X | X | X




SAJJAHWE 2. Paboma c pucyHkom.

Ha PUCYHKE CXEMATMYCCKN IIpEACTaBIICHbl 3/IEMEHTDBI CUCTEMbl OPraHOB Y€/TIOBEKa. [Iatp smemeHTOB PUCYHKa

OTMeYeHbI CTpenKaMu ¢ Iydpamn. BHecuTe TouHble 6MOMTOrMYecKre Ha3BaHNUA YKAa3aHHBIX CTPYKTYp B Tabmmiry

pAXOM C COOTBETCTBYIOIIVMMY HOMEPaMIL.

3AJJAHWE 3. PekoHcmpyKyuus n0 0OnUcaxuro.
Hccnedosamenu  0OHaApymunu  Heu3secmHulil  paee

TopraHb (B KayecTBe IPABUILHOTO
1. |raxke sacuurbiBamcs  BapuaHT
otBeta «I[[umosuoHvLii xpsus»)

2. |Tpaxes

bpouxu (mpaBblil ¥ JIEBBIN
I/IaBHbIe OpOHXM)

4., |bponxnona

5. | AnbBeosnsl (JI€TOYHbBIE TY3BIPHKH)

BUO  HUBOMHBIX U  BbINOTHUNU €20 MOpfﬁOﬂOZU%ECKCG

onucanue. OCHOBLIBASCH HA IMOM ONUCAHUL, coenaiime PUCYHOK nonepeuHozo cpe3a mesna O0aHHO20 HUBOMHO20

makum obpasom, umobv. HA Hem ObulU  0MOOpAKeHbL

8ce onucaHHvle Huxe InemeHmvl. Ha pucyHke

ommempvme OaHHvle CMPYKMYpvl, UCNONL3YS Ux Hymepauuio u3 mexkcma. Cnunnas (00p3anvHas) CcmopoHa
obvexma OommHa Obimb o0paueHa K 6epxHell 4aACMU CMPaHuybl, a OprwHAS (8eHMPANbHAS) - K HUMCHEL.

Pucynok:

Onmcanne:

Teno oxpyrnoe B cedeny, MOKPHITO KyTUKY/IOit (1) 1
OJIHUM C/I0eM SIUTeNAIbHBIX KIeTOK (2). B meHTpe
Tella PACIONIOKEeH KUIIeYHUK (3), 3aHMMAIONui
OO/bLIYI0 YacTb BHYTPEHHEro IpocTpaHcTBa. Ha
OOKOBBIX CTOPOHAX Te/Ia MUMEIOTCSI TAPHbIe OTBEPCTHS,
Befyle B HeOOIbLIMEe OKpPYI/IbBle aTPUyMBI
(momoctu) [pIXaTebHOM cucTeMbl (4), KOTOpas
OITHOBPEMEHHO  BBINONIHAECT  PACIpPENeTUTEIbHYIO
¢ynxumio. OT KaXJOro aTrpuyMa OTXOHAT IIapHbIe
CJIeTIO 3aMKHYThIe Tpaxey (5): CIMHHBIe ¥ OPIOLIHEIE,
- KOTOpbIE MAYT Ha CIMHHYIO U OPIOIIHYI0 CTOPOHY
Tella  COOTBETCTBEHHO. MeXJy OKOHYaHUAMMU
CIVHHBIX Tpaxey IPOXOAUT CIIMHHOM KPOBEHOCHBIN
cocyr (6), KOTOpbII ¥MeeT COOCTBEHHYIO
SMUTEMNATBHYIO BBICTIIKY. MeXIy OKOHYaHMAMMU
OpIOLIHBIX Tpaxeyl TAHETCSA OPIOMIHONM HEepBHBII
ctBor1 (7). Kpome TOTO, OT KaXK/IOTO aTpuyMa OTXOAUT
BUCLiepanbHas Tpaxes (8), KoTopast pasjensercs Ha
nBe BeTBU (9): OflHa BETBb TAHETCS BMIO/MTb CTEHKU
KUILIEYHVKA Ha €r0 CIIHHYIO CTOPOHY, @ Ipyras — Ha
oOpromnylo. Kakziasi BeTBb BUCIiepaIbHBIX Tpaxeii,
B CBOI0 O4epenb, 0OpasyeT HEeCKOIbKO (0T TpéX Jio
ATV MeTIKUX O0TBeTBIeHui (10), KOTOpbIe BpacTaoT
B CTE€HKY KVIIEYHVKA.

3AAHMWE 9. /latime passeprymuiii omeem Ha eonpoc. Vcnonv3yiime 0151 0meema cneyuanvHo omasedeHHoe nose.

VI3Ha4a/IbHO KOHEYHOCTM WIEHUCTOHOIMX (MM MX OMIDKaiIIMX IIPERKOB) CIYXXWIM IABHBIM 0OpasoM Myt
JIOKOMOIIMM — aKTMBHOTO IepeMenteHnsA. OIHaKO BIIOCTEACTBUY OHY IPUOOpeIN MHOXKECTBO MHBIX, MHOTTA BOBCE He
CBA3aHHBIX C IlepeMelljeHNeM Tea, PYHKIMIL. YKaXITe Kak MOXXHO 6onblre Takux GyHKImiL. Kak BumonsmMennmoch
CTpO€HME KOHEYHOCTH B CBA3M C X BbINONHeHMeM? IIpuBenTe npyMepbl 4I€HNCTOHOTUX, /11 KOTOPBIX XapaKTepHBI
3TV PYHKINN.

OrTBerT:

KOoHeYyHOCTY YIEHNMCTOHOTMX MOTYT BBIIOTHATH CaMble pa3Hble QYHKIMN. 3/ieCb MbI IIPMBOAVIM OCHOBHBIE,
YIIOMSIHYTbIe MHOTVIMM YYaCTHUKAMU OJIIMIIVIa bl

1. Ta3006MeH. Y MHOTMX pakoOOpasHBIX, HAIPUMEp, Y AECATHHOTYUX, MU3NT, OOKOIUIaBOB, 9y(da3niny, 4acTb
KOHEYHOCTH (3MMITOAUT) HeceT >kabpbl. VIHOr#a B >kabpy mpeBpaijaeTcs BCsl KOHEYHOCTD IIeMNKOM (paBHOHOTVIE
pakoobOpasHble, Me4eXBOCTHI). [IoBepXHOCTD, Yepe3 KOTOPYIO UAieT ra3000MeH, JO/DKHA IMETh OOJIbIIYO IIOLIA b,
IPOHMI[AEMYIO KYTUKYITY, 9pPEeKTUBHBII KPOBOTOK.

2. [Inranue. CTpoeHne TakuX KOHEYHOCTE! O4eHb PasHOOOPA3HO M 3aBUCUT OT TOTO, KaK ¥ YeM INUTAeTCs
)uBoTHOe. Hanpumep, BepxHue yemocTy (MaHAMOY/IbI) pakoOOPa3HBIX, HACEKOMBIX I MHOTOHOKEK ITPeICTAB/IAIOT
co6011 BU/JON3MEHEHHOE OCHOBaHe KOHEYHOCTEI, CTy>KaT /I 3aXBaTa U MeXaHM4ecKoil 0opaborky muiy. OHu
KOMITaKTHBI, TEPSIIOT YWIECHICTOE CTPOEHIE, IMEIOT >KeBaTe/IbHbIe OTPOCTKIA, @ Y PAKOB - YYBCTBUTE/IbHBIE IIYIIVKI.
Oco6eHHO pa3HOOOPA3HO CTPOEHNME POTOBBIX AIIAPATOB HACEKOMBIX, TO3BOJIAIOIINX UM INUTAThCA PasIMYHON
nyiei. Xemuuepsl MayKooOpasHBIX TAKXKe MCIIONb3YIOTCS NMPY NMUTAaHUM. Y HAyKOB OHYM HECYT KOTOTKU, TaM
OTKPBIBAIOTCS IPOTOKM SMOBUTHIX >Keyle3. I1oCTromoBHbIE KOHEYHOCTM TaK)Ke MOTYT IIPMHUMATh ydacTue B
NVTaHNU, HAIPUMep, B puabTpanuy (rpysHble HOXKM paKOOOpPa3HBIX - apTeMuu, JadpHUM, MOPCKUX JXelTynein u
yTOYeK), B 3aXBaTe MY (XBaTaTelbHbIe HOTY Y HACEKOMOT0 60romMosia 1 paka-60romosna, KOHeUHOCTH C KJIeIIHel
y KpaboB).

3. YyBcTBuTenpHas QyHKIMA (QHTEHHY/IBI ¥ aHTEHHBI pAKOOOPA3HBIX, YCUKI HACEKOMBIX, IeANIIA/IbIIbI TAYKOB
u 11p.). Takme KOHEYHOCTY BCeT/ja COfiepyKaT YyBCTBUTEIbHBIE KIIETKI VIV CEHCVJIIBI, 4aCTO MMEIOT YBETNYEHHYI0
IUIOLIA/b ITOBEPXHOCTY, YTO XapaKTepHO, HAIIpUMep, JIsI YCUKOB HACEKOMBIX, KOTOPBIE IO 3aIlaXy OTBICKMBAIOT
TII0/I0BOTO MTApTHepa.

4. PennponykruBHasa GyHKIMsA. B kadecTBe MpuMepOB YYaCTHMUKM OJVIMIIMAZBI OOBIYHO IPVUBOAMIN IIOTIOBBIE
HOXXKV CaMIIOB PEYHOTO0 paKa, CIy>Kallyie yIs llepeHoca CIIePMBI, A1[eK/Iabl ¥ KOIY/IATBHbIC OPraHbl HACEKOMBIX,
KOITY/IITYIBHBIN aIlllapaT CaMIIOB I1ayKOB, PAcIIOJIOXKEHHBIVI Ha KOHYMKaxX negumanbpl. CTpoeHMe 3TUX CTPYKTYP
BeCbMa Pa3HOOOpa3HO M MOAYMHEHO 00eCIeYeHNI0 KONYIALNA U OIUIOfOTBOpeHus. JIHorma Buiou3MeHeHHbIe
KOHEYHOCT) Y4YacTBYIOT B yAepXKaHNUM IIOJIOBOrO MapTHepa (HaIpuMep, XBaTaTe/lbHble AHTEHHBI CaMIIOB
YKaOpOHOTOro payka apTeMuyl, HaIOMUHAIOMINe KJIeLV) VIV CITY KaT JJIA erO IPUBJICYeHNs], MIMesl XapaKTepHYIO
dbopMmy 1 0kpacKy (KOHEYHOCTM Y HEKOTOPBIX IIayKOB, PaKOOOPa3HBIX).

5.3aIUTHYIO QYHKIUIO BBIIOTHAIOT )KabepHbIe KPBIIIKY MeYeXBOCTOB U BOJITHBIX OC/TMKOB, CTEHKV BBIBOJIKOBBIX
KaMep y 60KOIUIaBOB 1 paBHOHOTUX. [/ TAKMX KOHEYHOCTEl XapaKTepHBI IVIOTHAS KYTUKYJIA, YIIOIEHE.

6. [IpukpenurenpHas yukiysa. [Ipumepom caykar I0XKHBIE KJIEIIHM MOPCKUX KO304eK (pakooOpasHble) 1
BIIIEYI, IMEIOIII}E, B OT/IMYNE OT HACTOSIel] K/IIIHN, JUIVHHBIN MI3OTHY THI ITaJiel], KOTOPBIM MOYKHO YIIeIIUThCA 32
TOHKUII CyOCTpaT.

7. CexpeTOpHYI0 GYHKUIMIO BBIIOTHSAIOT IIAyTVHHbIE OOPOJIaBKM Y IAyKOB, HECyIye OTBEPCTHS IayTUHHBIX
Kere3, BbIpabaThIBAIOIMX ITAy TMHHBIE HUTH.

8. Ocmoperynamnus. Y NpecHOBOAHBIX, TMIEPTaTMHHBIX 1 9BPUTAIMHHBIX PAKOOOPa3HBIX MECTOM TPAHCIOPTA
OCMOTHMYECKY aKTVBHBIX BEILIECTB SB/IAETCSA >KaOepHBIN SIUTENNIT KOHEYHOCTeN (PedHoil pakK, BOASHON OC/NUK)
VLU 5Ke SIIUTENNIT KOHEYHOCTH B I1eIoM (apTeMysi, BeTBUCTOYChbIe pauki). B cocTas ero KieTOK BXOAAT OeKOBbIe
VIOHHBIE ITOMITBI.

9. HexoTopble KOHEYHOCTY TONUGPYHKIIMOHAIbHBL, HAIPUMEP, TUCTOBUAHbIE HOXKY ((umonopun) >KabpoHOrnx
PaKOB CITY>KaT I/IA [BVDKEHUS, IATAHVA, IbIXaHVS M OCMOPETY/IAIN.

BosmoxcHot u 6py2ue npasuivHole d7ieMeHMbl omaeema.

OKoHYaHME OTBETA.




3AJJAHME 8. CooTBeTcTBME TaHHBIX.

PaccmoTpute Tabmuiy, B KOTOPOI IpeACTaBlIeHbl HAa3BaHMA JKele3 M MX TPYIIL, U MPOYNUTAiiTe IMpUBeEHHbIE
HIDKE ONMCaHMA. YCTAaHOBUTE OHO3HAYHOE COOTBETCTBYE MEXAY HA3BaHMAMM VM XapaKTePUCTUKAMM (KaKpou
sA49eliKe TaOMMIBI TODKHA COOTBETCTBOBATb TONBKO OJHA XapaKTepMUCTHKA). [l11 OTBeTa MCIIONb3yliTe MATpUILY
BHM3Y CTpaHuLBbl. [IpaBuibHbIe BapyMaHThl OTBETA OTMETbTE 3HAKOM «X» B COOTBETCTBYIOIUX AYeiiKaX MaTPUILIBL.
VlctipaBiieHns He JONYCKAITCA.

(B) BokanmoBuaHbIE KIIETKHA

(A) JKenme3n1 BHEUIHEI CEKpemn

() LlepymuHO3HBIE Kene3bl
(9K30KpUHHbBIE)

JKEJTE3bI (T) CanpHbIe sKeme3bl

YE/IOBEKA

(E) Hagnmoyeynuku

K) 9nmudpus (mumKoBUIHOE TETO
(B) YKene3p1 BHyTpeHHeiT ceKperun (5K) ¢bus ( I )

(3HTOKpUHHDIE)

(3) IllnToBUaHAA Kene3a

(V1) BunoukoBas >xenesa (Tumyc)

(K) dmaauku

XapaKTepuCTUKN:

1. OTn KeTe3bl He IMEIOT BBIBOJHBIX IPOTOKOB. XMMIYECKIe BEellleCTBa, CUHTEe3VPyeMble B 9TVX OpPraHaX, BBIIE/IAIOT-
Cs1 B KPOBEHOCHBIE 1y TMaTidecKyie KalUIApsL.

2. JlaHHBIIT OpraH 3amacaet Jiof] ¥ BbIpabaThIBaeT JIOATVPOHMHBI, YIaCTBYIOLIVE B PETY/LLMY OOMeHa BellleCTB U PO-
CTa OT/IE/IbHBIX KJIETOK, OPTaHOB VI OpraHM3Ma B I1e/IoM. Takoke JaHHasI XKele3a BbIpaOaThIBaeT Ka/IbLIMTOHH — OMO/IOT -
YeCKVl aKTVBHOE COeVHEHNe, CTUMY/IMpYIOLiee YCBOEHe COeVMHEHNIT KambLyst U pocdopa KOCTHON TKaHBIO.

3. DU XKey1e3bl PACIIONIOXKEHbI B KOYKe HAPY>KHOTO CTyXOBOTO ITPOXOAiA. VIX ceKpeT Ipy CMEIIBaHUM C KOKHBIM CalloM
¥ MEPTBBIMY K/IETKAMI SIIMIePMICA 00pasyeT YIIHYIO Cepy.

4. OCHOBHOVI TOPMOH JJaHHOVI JKeTIe3bl — MEJIATOHVH - PETYIMPYeT LMPKa/JHbIe pPUTMbI (OMOPUTMbI «COH — OOPCTBO-
BaHIe»), 3aMelJIseT II0JIOBOE CO3peBaHNe 1 00/1alaeT aHTMOKCU/IAHTHBIM JIEVICTBUEM.

5. B 91X opraHax co3peBaloT I1O/IOBbIE KJIETKM Vi CUHTE3UPYIOTCS CTePOVIHbIE TOPMOHBI (B OCHOBHOM, 3CTPOTEHBI 1
IIPOTreCTepPOH).

6. I[TapHbIe >ke/e3bl, KOTOpPbIe PACIOJIATAOTCS B 3a0PIOIIMHHOM IIPOCTPAHCTBE U COCTOAT U3 KOPKOBOTO 11 MO3TOBOTO
BellecTBa. KOpKoBOe BellleCTBO CeKpeTHpyeT CTepOV/HbIe TOPMOHBI, Pery/IUPYIOLLie YIIeBOAHBII 1 MYHEPA/IbHBII 00-
MeH. [IpofyKTamMy MOSTOBOTO BellleCTBa sIB/IAIOTCS KaTeXOTaMIHBL

7. OTH XeTie3bl IPYUCYTCTBYIOT B CTIM3UCTBIX 000/T0YKAX KUIIIEYHKA, bIXaTe/IbHBIX Iy Tell, B KOHBIOHKTMBe I71a3. Ha-
KaIUIMBAIOT MYLIVH - OCHOBHOJ KOMIIOHEHT C/IM3ML.

8. OxVIH 113 OCHOBHBIX OPTaHOB /IMM(OII093a, B KOTOPOM ITPOUCXoanT cospeBanue T-mmdonntos. [Toce Havaa mmo-
JIOBOTO CO3PEBAHIA 3HAYNTETHHO YMEHBIIACTCS B pasMepe.

9. ¥V uenosexka u gpyrux
MJIEKOIIUTAIOIINX STU JKe- Marpuna Haspanue sxernes
7Ie3bl  pacIoNaraloTcsa B OIBETOB: [y b B r | E K 3 n K
KO>X€ U TIOYTH BCerfia CBs-
3aHbBI C BOJIOCOM. Brifess- 1) X
10T IUAPOGOOHBIT CeKpeT, 2) X
KOTOPBII CMa3bIBa€T KOXY
U BOJIOCDHI, INPENOXPAHSAET | o 3) X
KOXKYy OT IIOTePb BOJDI, a § 4) X
TaKKe OO/afaeT aHTUMU- E
KPOOHBIM JIe/ICTBIIEM. 5 5) X
10. Yepes BbIBOAHbBIE % 6) X
IIPOTOKM  CEKpeTbl BCeX | & 7) X
3TUMX Kenés BbifenswTcsa | X
B HapY>KHYIO Cpeny WUIN B = 8) X
IIOIOCTY BHYTPEHHUX Op-
TaHOB. 9) X
10) | X

3AJAHVIE 4.
Peritnre 3agaqy. Vicrioib3yiiTe /I OTBETA CHEI[UAIbHO OTBEAEHHOE MOJIE.

B Muxpocniopanriy 6epesbl obpasyercst 16384 Myukpocropsl, 384 113 HyX OrnoaoT
Cpasy IIOC/Ie IIEpPBOr0 MUTOTUYECKOTO JielleHMsA MX Afmep, a 10% oT ocraBimxcs
He CMOIYT IIOKVMHYTb COLBETNE, OCEB HAa CTEHKAX IbUIbHMKA U YEIIysAX COLBETIIA.
4400 TBUIBLIEBBIX 3epeH coOepyT MmUenbl. VI3 OCTaMbHBIX (MOKMHYBIIIX MY)KCKOe
COLIBETIE) MBUIBLIEBBIX 3€PEH TOMBKO 1*10° or nx uncra OYZyT HOCTaB/IeHbI BETPOM K >KEHCKOMY colBeTyio. [IpencraBum
cebe, 4TO OHY MOTIA/IV CTPOTO 10 OHOMY Ha KaXK/IbIV YKEHCKII IIBETOK, U YCIIEIITHO IIPOPOC/IN ITbUIBLIEBOI TPYOKOIL, JOCTUTHYB
ceMesadarka. Kakoe MakcymarTbHOE KOMIYeCTBO YKI3HECTIOCOOHBIX CeMSH MOYKET COpMIPOBATHCS PY YIaCTVM BUIbIIEBbIX
3epeH 13 OJJHOTO MVKPOCTIOPAHTIVSI B PaMKaX YC/IOBYS HAaCTOAIIIEN 3ajauyt (BEPOSTHOCTD OIVIONOTBOPEHIS ¥ POPMIPOBAHIIA
3apoIblIIIa CTIefyeT NpUHATD paBHo 100 %)?

onop

Pentenne:

dran Beruucinenne Iloacuenna

1. O6pasoBanne Mukpocnop | 16384 - 384 = 16000
U TIBUIBLIEBBIX 3€PeH. (MMKpoOCIIOpBI)

Ocrarorcs mocne rubemu 384 mukpocnop. Bce ocrasmmecs
MUKPOCIIOPBI CTAaHYT MbUIbLeBbIMU 3épHaMM (16000 IbIIbIIEBBIX
3épeH).

2. Boixop mpuibLieBBIX 3€peH | 16000 * 10 / 100 = 1600
13 MUKPOCIIOPaHT 1A (IIBUIBLIEBBIX 3E€pEH)

He CMOTI'yT TIOKMHYTb COLBETHME, OCEB Ha CTEHKaX IIbIJIbHMKA U
JEUIysX COuBETNA.

4400 npUIbLIEBBIX 3€pEH BynyT cobpanbl muénamu 1 He 6YJIYT y4acTBOBATb B OIIbIEHUN.

16000 - 1600 - 4400 =
10000 (rpIIbLeBBIX 3€peH)

10000 / 1000 = 10
(MIBUTBLEBBIX 3€PEH).

CMOTYyT NOKMHYTb MUKPOCIIOPAHTHI.

3. [TomagaHue ObIIbIBI HA
JKEHCKME IIBETKI

[TomagyT Ha >KeHCKMe IBeTKM M Oy#yT ydYacTBOBaTb B
omwogoTBopenyn. Ilpum srtom 6ygyr omromoTBopeHel 10
CeMA3aYaTKOB, ¥ CHOPMIPYeTCs XKIM3HECTOCOOHBIX 10 ceMsH.

Otsert: 10 cemsH. OKoHYaHMe pelIeHns.

3AIOAHME 5. Pabora ¢ TeKCTOM.

Ha 00Hom u3 unmeprem-catimos nosiuncs «Hay4Ho-nonyusipHoLil» mekcm, co0eprauuti namo 6U0I02UHECKUX OULUOOK.
BuumamenvHo npoumume e20, Hatioume owubKY U 00vsCHUME, 8 YeM OHU 3AKTHUAIOMCST, 3aN0/IHUE CB0O00HbLE OIS
mabnuybl.

«Dukcanys arMoc(hepHOTo a30Ta — ITO XUMIIECKIIT IPOLECC, B XO[|e KOTOPOTO COMEPKAIINIICS B aTMOChepe IMOK-
cup asora (NO,) BoccTanapmmBaercs o nona ammonus (NH,"). B mpupozie 3TOT mpolrecc oCymiecTBIAI0T HEKOTOPbIe
IpoKapuoThl (6akTepyuu u apxen), a Takke npocreiime. s a30Tgukcupyommx 6akrepuit HepeMeHHBIM YC/IOBY-
€M OCYU.[CCTBHCHI/IH a3OT(1)I/IKcaI_U/H/I ABIACTCA BCTYHTICHI/IC B CI/IM6I/IO3 C BbICIIMMU paCTeHI/IHMI/I (B HepBYIO oqepe,ub, C
Hpe]:[CTaBI/ITeHHMI/I CeMeI?[CTBa BO6OBbIe). MHOFI/IM XOPOH_[O M3BECTHDbI KHY6eHbKOBbIe 6aKTepI/H/I, KOTOpre O6I/ITaIOT B
KOpHeBbIX KHY6eHbKaX - CHCL[I/Ia}II/I?)I/IpOBaHHbIX CTPYKTyan Ha KOPHHX paCTeHI/IﬁI. B 3TOI7[ CI/IM6I/IOTI/I‘ICCKOI7I CHUCTEME
GaxTepyu CHabXXAIT pacTeHMe COeANHEHNSIMI a30Ta, YTO 0COOEHHO BaKHO B YCTIOBUSIX AeduinTa a30Ta B IIo4Be. 3a-
(I)I/IKCI/IPOBaHHbIﬁI Hp]/[ IIOMOIIN 63KTCPI/II7I a30T paCTeHI/IH BK/IDYAKOT B COCTaB aMMHOKINCJ/IOT, )KI/IPHbIX KHNC/IIOT "N Hy—
KJII€EOTNJOB. PaCTeHI/Ie JKe OEINTCA C 6aKTepI/IHMI/I OpTaHI/I‘IeCKI/IMI/I B€lleCTBaMU, O6paSOBaHHbIMI/[ B XO[¢€ (I)OTOCI/IHTCI'}a.
AzoTdukcupyonmm 6aKTepysiM 3TO BBITOJHO, IIOCKOIBKY BCe OHU K POTOCUHTe3y HecrlocoOHBbI. CIocOOHOCTD K 00-
Pa30BaHMIO TAKOTO CMOM03a fiermaeT 6060BbIe pacTeHNMS OYeHb YAOOHOI /11 BO3/IE/IBIBAHNS CENbCKOXO035IICTBEHHOII
KYHbTypOﬁI 3a C‘-IéT CHIVKECHIUA HOTpe6HOCTI/I B A30THbBIX YHO6PCHI/IHX.»

1 [Ipu asordukcanmu o nona ammonns (NH,*) BoccTranapnmbaeTcsa MoneKynApHblit a3ot (N,), a He
* | mmokcup a3ora.

o) Croco6HOCTh K a30ThUKCANN XapaKTepPHa TOIBKO IS MPOKAPUOT — GAKTEPUIl M HEKOTOPHIX
. apxeil.

3 Cum6mo3 mna asorduxcanuyu He obs3areneH. [ToMuMo CMMOMOTMYECKMX, CYLIECTBYIOT TaKXXe
. CBOOOTHOXXVBYIINE a30TPUKCHPYIOLe GaKTEPUL.

4. Hexoropsie asordukcupyronye 6aktepun (jmaHo6akTepun) ciocoOHbI K GOTOCUHTESY.

5 Moreky/nbl XUPHBIX KIUCTOT COflEPKAT B CBOEM COCTaBe TOJBKO aTOMBI YIZIEPOMa, KUCTIOPOHa 1
. BOZOPOfia. A30T B X COCTAB He BKTIOYAETCA.




3AIDAHME 6. Pabora c uHgpopmarmeri. 2. IIpounTaiite TeKCTOBBI (pparMeHT 2. BoibepuTe NpaBMIbHBIE yTBEP>KACHS, OCHOBBIBAsICh Ha MH(opMarm,

BHyuMarebHO mpounTanTe NpenIOKeHHble (parMeHTbI TeKCTa M pacCMOTPUTE PUCYHKM, 3aTeM ITepeXOfuTe K M37I0)KEHHOIT B 9TOM (pparmMeHTe:
BBIITO/THEHIFO 33’[[311]/”/}. a. Ho;annmomee OOBIIVHCTBO paCTeHI/Iﬁ B 30HaX C YMEPECHHDIM K/IMMAaTOM MIMEIOT C4-TI/II'I (1)OTOCI/IHT63a.
®parment 1. CKOpOCTh POCTa pacTeHMI B IIEPBYIO OYepefb 3aBUCUT OT VHTEHCMBHOCTM (POTOCUHTETUYECKUX b. C,-pacTeHus ropasgo 1yBCTBUTEIbHEE K IIPEIPEBY I HEMOCTATKY BOADL, 4eM C,-pacTeHs.
nporeccoB. OTHUM 13 BaKHENIINX (aKTOPOB OKPY>KArollell Cpefibl, OIpe/ie/sIoINX NHTEHCMBHOCTD (POTOCUHTE3A, ¢. [Tpu 3aKphITHIX ycTpILaX pacTEeHIT HE MOTY'T ¢’0T0CMHT€3MPOBZ‘TUB-
ABJISIETCA KOHILIEHTpAIVsA YIIEKVC/IOTO rasa. 3aBUCUMOCTb (OTOCKMHTe3a OT KOHIIEHTPAIUN CO, B okpy>Karomeit d. Yerbuua C,-pacTeHnit 3aKpbIBAIOTCA IVIOTHee, 4eM y C,-pacTennit, moatomy C,-pacTeHnst CIIOCOGHBI XKUTb B CYXOM I
Cpefie OMMChIBAETCA YIIEKICIOTHON KpuBoit (puc. 1), Ha KOTOPOI CKOPOCTh (POTOCHMHTE3a BBIPAXKAIOT KaK CKOPOCTDb JKapKOM K/IIMATE.
IIOITIOLIEHNA YITIEKMC/IOTO Ta3a M3 OKpYy>Karomieil cpenbl. PasHble pacTeHusA MMEIOT YIJIEKMC/IOTHBIE KPUBbIE pasHON 3. OcHOBBIBAACH Ha MH(OPMAIUH 113 TEKCTOBBIX (PPArMEHTOB U JAHHBIX, IPUBE/ICHHBIX HA PUCYHKe 1, BhiGepiTe
¢dopMbL; TpadUKM OTIMYAIOTCA TOJIOKEHMEM TaK Has3bIBaeMbIX KapAMHAJIbHBIX TO4YeK. BakHerimne KapfyHaIbHbIE NPAaBIIbHBIC yTBEPK/ICHIIA:
TOYKY — 9TO MaKCMMaJbHasl CKOPOCTh POTOCHMHTE3a (3HAYEHME Ha OCU OPJIMHAT, TIOCTIe JOCTVKEHNUsI KOTOPOTO KpuBas a. Copeprxanne CO, B atMocepe 3emnt B HacTosiliee BpeMst Hinke, YeM sHavenye YKII tumrunoro C,-pacrenus.
BBIXOJUT Ha IUIATO), HACBIIAIOIIAsl KOHI[EHTPALVs CO, (KOHILIeHTpauys, TPy KOTOPOIT JOCTUTAETC MaKCUMajIbHasI b. OrpuuarenbHble 3HAYEHNA Ha OCY OPAVHAT PUCYHKa 1 XapaKTCpUSyIOT CKOPOCTD IbIXaHIIA PACTCHIIA.
CKOPOCTb (POTOCMHTE3a) M YITIeKVUCIOTHBI KoMIleHcanoHHbl NyHKT (YKII, Touka mepeceueHus KpMBOIL C OCBIO c. B macrosmee Bpemsa ckopocTb ¢orocunTesa C,-pacTeHMii B €CTECTBEHHbIX YCTOBMAX HIUKOTJA HE JOCTHTaeT
abcrycc — sHavenue KonteHnTparuy CO,, mpu KoTopoM GOTOCHHTES U IbIXaHMe KOMIIEHCUPYIOT IPYT IPYTa, ¥ pacTeHue MAKCHUMATTHHOTO SHATEHVIA, }
e nioryomfaet CO, 13 OKpy>Kaloleli Cpefibl 1 He BbIJIEISET ero). 3Ha4eH!s KapIMHA/IbHbIX TOYEK JIAI0T MHGOPMAIINIO O d. 3navenns YKIIy C,-pacrenmit TIPaKTITIECKIL paBHDL COACPXKAHIIO CO, B armocdepe 3emn B HACTOsLIEE BPEMSL.
TOM, HacKobKO 3deKTHBHO pactenye nornomaer CO, 13 OKpYKaroleit Cpefp. 4. Ha ocHoBaHuM nMeromyxcs y Bac 3Hanwmit M mHGopManym 13 TeKCTOBBIX (parMeHTOB BbIOEepHTe IPABIIbHBIE
YTBEpKACHU:
®parment 2. 110 0CO6EHHOCTAM OMOXMMMYECKUX TPOLIECCOB a. OgHUM U3 IPOYKTOB CBETOBOII (pa3bl (POTOCUHTE3A ABJIAETCS KUCTIOPOZ.

TEMHOBOJI (pa3bl (POTOCHHTE3a CPEY PaCTEHWIT BBIIEIIAIOT TaKye b. B rynape npeo6nagator C,-pacTeHns.

rpynebl, Kak C,- n C -pactenns. C,-pacTeHus MPpenMyIecCTBEHHO C. 3aKpbIBaHue YCTHUI] — OObIYHAS PEAKIN PACTEHMIT Ha 3aCyXY.

PacTyT B YC/IOBMAX YMEPEHHOTO K/IMMaTa U He BBIHOCAT JJIUTENb- d. Kax npaBurno, C,- u C,-pacTeHnss MOXXHO PasiTum4uTh 0 GopMe IX YINeKUCTOTHIX KPUBBIX.

HOTO IleperpeBa ¥ 3acyXy. B mpupoe MOBBIIIeHHAs TeMITepaTy- 5. OcHoBpIBasACh Ha WHQPOPMAININ U3 TEKCTOBBIX

pa BO3IyXa 4acTO COIpsDKEHA C HEJOCTATKOM BOJbI, M PAaCcTEeHNs ¢parmMeHTOB M TAHHBIX, IPUBECHHDIX HA pucyHke 1 M B | Marpuma Ne ompoca

Tabmmue 1, BbIGepyTe NpaBIIbHbIE YTBEPIKIEHIL: OTBETOR:
3aKpPBIBAIOT YCTBUI[A, YTOOBI CHUSUTDH YPOBEHDb TPAHCIIVPALIUN U OIBCTOB: 1 2 3 4 5
a. Kucmmma — C,-pacrenne.

notepo Bofbl. OfHAKO, IOMUMO TPAHCIIMPALINY, YCTBUIA TAKXKe b. Bonee Bbicokoe 3Haderne YKII y KUCTUI[BI O3HAYAET, 9TO a. X X X

BBIIIO/THAIOT (PYHKIIMIO Fa3000MeHa — Yepes HYX B JIVICT TOCTYIIaeT a10 pactenue adextupree noromsaer CO,, deM KyKypysa. | =

YIJIEKVCTIbII T'a3, HeOOXOAMMBII /11 (POTOCHMHTE3a, U BBIXOAUT Ha- c. 115t OCTIDKEHNMs MAKCUMAIBHON CKOpocTH OTOCHHTESa = = b. X X X

pY>Xy Kucnopop,. Ecim ycTbuiia octaioTcs 3aKpbITbIMHI IOITO€ Bpe- KYKypy3e Hy)XKHa MeHblag KoHleHTpauus CO,, dem §~ = X X X X

Msl, Ta3000MeH Hapymaercs, copiepxkanne CO, B K/IeTKax /MCTa KUCTINLIE. m ©

MaJiaeT, ", COOTBETCTBEHHO, CHIDKAETCS CKOPOCTb (OTOCHMHTE3A. d. Kucmuma pocma 6b1 ropasmo ObicTpee, ecnm Obl B d. X X X

B ormrane ot C,-pacrenmit, C -pacTeHns COCOOHbI IOCTaTOYHO armocepe 3emu ObIIO B 7 pas OoMblile yIZIEKICIOrO Tasa.

abdexTBHO (POTOCUHTE3UPOBATh NPY HU3KON KOHILIEHTPALU
CO, - a0 oTpaxkaeTcs Ha popMe UX YIIEKUCIOTHOI KPUBOIA, KO-
TOpas xapakrepuayercs 6onmee Huskumu sHadeHusamy YKII u Ha-

Pucynox 1. TunmyHas yrimeKucioTHas KpuBas 3AJAHMWE 7. Pernte 3aady 1o reHeTHKe ¥ MOACHUTE XOJ] ee pelieHn . VIcnoab3yiite gjid oTBera
C,-pactennus. 1 - MaKCuManbHas CKOPOCTb GpoTo- crelyajabHO OTBEIeHHOE TOJIe.
CHHTe3a; 2 — YIIEKNCTOTHBIN KOMIIEHCAIVIOHHBII Pa3mep mmomoB y siBaHCKoIT ppyTIUIMpny KOHTponupyeTcs renoM H. Kakoe pacienieHne 1o reHoTuIry u (peHOTHUITy

nyHKT; 3 - copep>kanmne CO, B armochepe 3emmm  ChIIAIOMIEN KOHICHTPAINN CO,. CniocobnocTth mornomarb CO, cnepyet oxxuparh B F 1 F mpy ckpenyBanmm e Tparnion{HOro MeNKOIIOfHOTO pacTeHus (renotun hhhh) c aunnougHbmM
B HaCTOsIIee BpeMs; 4 — HAChIAOMas KOHIEH- JIaXKe TPV O4eHb HM3KOM €T0 COflePyKaHMM B K/IeTKAX /IMCTa IT03BO- KpYIHOIIORHBIM (reHoTun HH)?

Tpanua CO,. V.e. - ycIOBHBIE €IMHMIII. nseT C,-pacTeHusAM XXUTb B YCTIOBUAX CYXOTO U JKaPKOTO K/IMMara
(HarpuMep, B CTEIAX U ITYCTBIHAX).

Pemenmne:

1. B pesynbprare Meito3a 06pasyloTca KIETKM, MMeEIOUIVe B 2 pasa MeHblee YJCIO XPOMOCOM IIO
cpaBHeHMIO ¢ ucxopHoi. [lostomy y TeTpammonpgHoro pactems hhhh cdopmupyrorcsa AUIIOVIHbIE
rameTsl hh, a y gumongHoro pactenyss HH - ranongHble TameTsl H.

VIIeKMCTOTHBIIT KOMIIEHCAIMOHHBLI MYHKT, % CO, 0.02 0.005 2. ITpy onmofgoTBOpEHNY BO3HUKHYT TPUIUIOUTHBIE TOpuab! F , TEHOTHIIA Hhh.

Bce onu 6ynyT kpynHomnogHbeiMu (annenb H — JOMUHaHTHAsA).

3. Meit03 y OpraHM3MOB C HEYETHBIM YMC/IOM HAOOpPOB XPOMOCOM (B YAaCTHOCTM Y TPUIUIOV/IOB)
IIpOTeKaeT ¢ OOMbUIVMY HapYLUIEHUAMM 13-32 HEBO3MOXXHOCTH PaBHOMEPHO PACIpeNeTnTh XPOMOCOMBI
Ta6muua 1. HekoTopsie GpU3nONOrmyecKie XapaKTepiuCTHKI KUCTUIbI i KYKYPY3bl. II0 IOYepHUM K/IeTKaM. B pesynbpraTe 00pasyloTcs HeKM3HECIIOCOOHBIe TaMeThl (KaKye-TO XpOMOCOMBI B
30BITKE, a KAKMX-TO He XBaTaeT).

Io sToit MpU4MHe TpUnIougHbIe TMOpUIbI F, He HaroT )XM3HECI0COOHOro MOTOMCTBA. Takum 06pasom,

Bri6epnre BCE 1ipaBu/ibHbIe OTBETHI U3 YeTHIPeX IPENIOKeHHbIX. /i1 oTBeTa Mcoab3yriTe Marpuiy. IIpaBu/ibHbre Bce Tubpunpl F, 6ynyT Tpunnongupivmu (Hhh) u xpynHonogHbeiMu, a tubpunios F, He 6yzeT BoBce.
BapyaHTbI OTBETA OTMETHTE 3HAKOM «X» B COOTBETCTBYIOIUX A9€HKAX TaOMNLbL. VIcTIpaBieHys He JOIMyCKaTCA. 3ajiaya pernexa.

DusnonornmyeckKme XapaKTEPUCTNKN KI/IC]II/[IIa KYKYPYSa

MaxkcumanbHast CKOPOCTh GOTOCHHTE3a B ONITMMATBHBIX YCIOBUAX, Y.€. 8.5 7.1

Hacpimaromas konuenrpauusa CO,, % 0.3 0.09

OnTumanbHas TeMneparypa g pocra, °C 25 35

1. IIpounTaiite TeKCTOBBIN (pparmeHT 1. BpiGepuTe npaBUIbHbIE yTBEPXK/IeHV:I, OCHOBBIBAsACH Ha MH(OpMAII,
V3TI0KEHHOII B 3TOM (pparmeHre:
a. YIIeKMC/IOTHAA KPUBasi OMMChIBAET 3aBUCYMOCTb MHTEHCUBHOCTU poToCHHTe3a OT KoHIeHTparym CO,.
b. 3Ha4eHNs1 KapayHATBHBIX TOYEK YITIEKVICTIOTHOV KPVBOJI JAI0T MH(OPMALIMIO O TOM, HACKO/IBKO 3¢ (eKTUBHO pacTeHye
IBILLINT.
¢. B rouke YKII pacrenns He normomarot us okpysxatoueri cpenpt CO,.
d. MakcumasbHasi CKOPOCTb (POTOCHHTE3a IOCTUTAETCS IIPY HACBIIIAIONIEN KOHIIEHTPAIN CO..

OKoHYaHUe peueHn.




