OTBETbBI HA 3ATAHUSA
0TOOPOYHOIO ITANA OJIUMIIHAABI IIKOJIBHUKOB «JIoMOHOCOB
1O BUOJIOI'N

10-11 kaace
Bomnpoc 1 (30 6a1;10B)

/ IIBeToHOC

Puc. 1

TUNUYHBIN LBETOK

KpecToLBETHOro

YammennucTuk pactenus AA SS
Jlenectok [Tnononuctuk

; \
Kopotkas

ﬂIBeTOHOC

Puc. 2

Pactenue

YarrenmicTnk aasSS
byroHn Ha mecte
JlemecTok IUIOIOJUCTUKOB

JrHHAs TBEIYMHKA
K TBIYHHKA /
/ Puc. 3
LieToHoC PacTeHue
AAss
YarnrenucTnk
JlBe
JIOIIOJTHUTEIILHBIC
JlemecTok THEIYNHKA
Kopotkas
JInHHAs TBIYMHKA
TBIYMHKA

A 4

/ IIBeToHOC

Puc. 4
PacteHue
aa SS
YamenucTuk
JIBa
JOIIOJIHUTEILHBIX
JlenmecTok JIeTIECTKa




VY oaHOro W3 pacTeHMi, OTHOCSILUXCS K CEMEHCTBY KpPECTOLIBETHBIX, I[BETOK COCTOUT u3 4
YaIICIIUCTUKOB, 4 JICTIECTKOB, 2 KOPOTKHX U 4 JUIMHHBIX THIYMHOK, 2 TIOJAOJUCTUKOB (puc. 1).
VY4eHble UCCIEIOBAIN B3aUMOJEHCTBAE TeHOB A U S, KOTOpBIE HACIEAYIOTCS HE3aBUCUMO. Y
MYTaHTHBIX PAacT€HUH € F€HOTHIIOM aa SS YalleJUCTUKU M JIEHECTKH PacIojararoTcs Tak XKe,
KaK y HOPMAaJbHBIX PAacCTEHHI, BCE THIUMHKHU 3aMEHSIOTCS HA JIENECTKH, a BMECTO IIECTHKA
pasBuBaercs HOBbI OyToH (puc. 2). [lamee mporpamma pa3BUTHs LIBETKAa IOBTOPSETCS C
HA4yaJbHOM cTaguu. Y JpYrMX MYTAHTHBIX pacTeHUi ¢ reHoTunoM AA SS 4YallenucTUKH,
JENECTKM M THIYMHKHM DACIONOKEHBl TaK K€, KaK Yy HOPMAJIbHBIX PAacTeHHH, a BMECTO
IUIO/IOJINCTHKOB PAa3BUBAIOTCS JAONOJIHHUTENbHbBIE THIYMHKU (puC. 3). O0e MyTaluu perecCUBHbI.
ITpu ckpemmBaHuM AByX pacTeHuil ¢ reHorunamu Aa SS m Aa SS B MOTOMCTBE HaOIIOAaNIH
pacuienieHue o 4eThIpéM (PEHOTUITHIECKUM KJIaccaM.

A) Kakoe pacTeHne HCI0JIb30BaId KaK OTLIOBCKOE B CKPEIIIMBAHUY, a KAKOE — KaK MaTepHUHCKOe?
b) IIpenckaxkute pacuienyieHue B IOTOMCTBE OT 3TOT0 CKPELIUBaHUS.

B) Ucnone3ys npenioxeHHble 0003HaU€HMsI, COCTaBbTE JUarpaMmy JJis pacTeHUH aa Ss.

I') Kakoii u3 renoB — A unu S — perynupyer 6osiee paHHUE dTar pa3BUTHS [[BETKA?

OTBerT.

A) Ilo ycnoBuro o0e Mmyrtamuu peueccuBHbl. (CrenoBarenbHO, pacTeHus Aa SS pa3BUBAIOT
HOpPMaJIbHBIE IBETKH, T. €. B IPUHIUIE MOTYT HCHOJB30BaThCs M KaK OTIIOBCKHE, M Kak
MarepuHckue. OpHako y pacteHuil Aa SS pa3BUBAIOTCS TOJBKO TBIYMHKH, U OHHU MOTYT
BBICTYIIATh TOJBKO Kak oTHOBCKHE. [loaTOMy B maHHOM ckpemmBaHnud Aa SS — MaTepHHCKOe
pacTeHue, Aa SS — 0TIIOBCKOe.

b) Pacuienienue B nepBoM NMOKOJIEHUU OT CKPEIIMBAHUS

I"ameTsl AS As as as
As AA Ss AA ss Aa Ss Aa ss
as Aa Ss Aa ss aa Ss aa ss

AA Ss u Aa Ss — HopMaJbHBIE PacTeHUs ¢ EHOTUTIOM, MTOKa3aHHBIM Ha puc. 1 (3/8, niu 37,5%).
aa SS — pacTeHusi ¢ MHOTOYHMCICHHBIMU JIEECTKaMU U OyTOHOM B LIEHTpe; (PEHOTHUI MOKa3aH Ha
puc. 2 (1/8, nmm 12,5%).

AA ss u Aa SS — pacTeHusl ¢ ABYMS JONOJHUTEIbHBIMHU THIYMHKAaMU; (DEHOTUN MOKa3aH Ha puc 3
(3/8, wu 37,5%).

aa SS — pacTeHHs ¢ HOBBIM (DEHOTUIIOM, KOTOPBIA HeoOxoaumo npezckaszats (1/8, nim 12,5%).

TakuMm 00pa3oM, COOTHOIIIEHUE TIOTOMKOB OYJIET CIIEAYIOIIUM:

3 (Hopma) : 1 (c 6yroHoM B meHTpe) : 3 (¢ ABYMS JAOMOJHUTEIbHBIMH THIYHHKAMH B
LHEeHTpe) :
1 (HoBbBI peHOTHIIHYECKUI KJIace)

B u I') [lockonbKy 1 y pacTeHUl ¢ TEHOTUIIOM @a, U Yy PACTeHUN ¢ TEHOTUIIOM SS pa3BHUBaroTcs 4
YaleNnucTKa M 4 JIelecTKa BO BHEIIHMX Kpyrax LBETKA, JIOTMYHO NPEAIOJOXKUTh, 4YTO Y
JBOMHOIO MyTaHTa aa SS 3TH OpraHbl Takke OyIyT HpPHUCYTCTBOBATH B ILIBETKE B TeX K€
MIOJIOKEHUSX.

[lenTp 1BeTKA y IBOIHOTO MyTaHTa OYJET TaK UM MHAU€ BUIOU3MEHEH.

[Tpu myrtamuu a (puc.2) THIYMHKU 3aMEHSIIOTCS JIETIECTKaMM, a BMECTO MECTHKa Pa3BUBAETCS
HOBBIN OYTOH.

TrrunHka — JlenecTok

Ilectuk — byTtoH



[Mpu mytarmu S (prc. 3) NECTUK 3aMEHSETCSl THIYMHKAMHU.
[Tectux — TeranHKH

Bo3MoxHO 7Ba BapuaHTa B3aMMOJICUCTBUS TEHOB A 1 S.

1. CHayvarna B mporiecce pa3BUTHs JEHCTBYET reH 4, a Tociie Hero — S.
Toraa y ABOWHOTrO MyTaHTa aa SS THIYMHKU 3aMEHWJIHCH OBl HA JICTIECTKH, a TECTHK — Ha
HOBBIN OyTOH. [lecTuka B TakoM I[BETKE YK€ HE ObLIO Obl, U Ha CIEAYIOUIEM 3Tare pa3BUTUS
TeH S, KOTOPBI BHJIOM3MEHSET MECTUK, HE CMOT OBl mojeicTBoBaTh. MEHOTUN JTBOWHOTO
MyTaHTa aa SS coBmasl Obl ¢ ¢eHoTHUIIOM aa S- (puc. 2), T. €. ObuIO OB BCETro JHUIIL 3
(eHOTUITHYECKIX KJjlacca
B cooTtHomeHuu 1 (Hopma) : 1 (¢ OyroHOM) : 2 (C JOMOJHUTEIBHBIMH THIYMHKAMH). DTO
MPOTUBOPEUYHUT YCIOBUIO 3anadyn. ClieqoBaTenbHO, TeH A HE MOXKET JCWCTBOBATH PaHBIIIE,

qeM
rex S.
a S
TeraumHkn —  JlemecTku — JlenecTtku
Ilectruk —  byron — byrtoH

2. CHauaza B npoliecce pa3BUTHUs JIEHCTBYET I'eH S, a mocie Hero — A.

Torma y nBoiiHOro MyraHTa aa SS CHayaja TECTUK 3aMEHWICS Obl JByMs THIYMHKAMH
(MOBpeXCHUE HOPMAIBHOTO ajvieis reHa S). 3areM, Ha CIEIYIOIIEM JTare pa3BUTHUS, B
pe3ynbTare AEWCTBUS MyTallMM @ BCE THIYMHKM 3aMEHWIMCHh Obl Ha JjenecTku. Toraa B
LIEHTPaJIbHOW YacTH LBETKa OyJeT: 2 jernecTka Ha MecTe KOPOTKUX ThIUMHOK, 4 JIerecTKa Ha
MecTe JJIMHHBIX TBIYMHOK W 2 JernecTka Ha Mecte mnectuka (puc. 4). HoBwlii ¢deHOTHI
OTJIMYACTCAd OT KaXJI0ro u3 Tpéx (PEeHOTUIOB, MpeACTaBIeHHbIX Ha puc. 1, 2 u 3. Oro
COOTBETCTBYET YyKa3aHMIO Ha TO, 4YTO HAOIIOAAETCS PpACIICIUIEHHE II0 YETBIPEM
(EHOTUMMYECKUM KJIACCaAM.

S a
Terunaku — THUUHKH — JlenecTkn
Ilectuk — Teranakm — JlenecTkn

Takum o6pa3oM, B npouecce pa3BUTHS PaHHHeE 3TaNbl KOHTPOJMPYET I'eH S, a NMocJjIe Hero
BKJIIOYAKTCHA MPOrpaMMbl Pa3BUTHS, KOHTPOJIUpPYeMble TeHOM A.

Kpurepuu ouenku
A) Kakoe pacTeHne HCHOJL30BAJIM KaK OTIHOBCKOE B CKpPeIIMBAHMH, a KaK0e — KaK
MaTepHHCcKoe?

[TpaBUIBHO yKa3aHO OTIIOBCKOE U MaT€pPUHCKOE pacTeHue — 4 Oasma
[TpuBeneHbl apryMeHThl, IOYEMY OJIHO U3 PACTEHUI HE MOKET OBbITh MAaTEPUHCKUM — 6 GaJIIOB

B) lIpenckakute pacuienjeHue B IOTOMCTBE OT ITOr0 CKpelnyBaHus.

[TpaBriIbHO yKa3aHbl TEHOTUIIMUECKHE KJIACChl, HO HEBEPHO yKa3aHO paciuerieHue — 3 0amia
[TpaBUIIbHO yKa3aHBI M TEHOTUITMYECKUE KIIACChI, M pacileryieHne — 7 0alioB

B) Ucnoab3ys npeiiokeHHbie 0003HAYEHN I, COCTABHLTE AUATPAMMY JJIS PACTEHMIi aa SS.

EcTh momeITKa COCTaBUTH quarpammy — 3 Oamia
[IpaBuiIBbHO yKa3aHa TOCIIEOBATEIIFHOCTh OPTaHOB B KPyrax, HO HEBEPHO YKa3aHO TOJIOKEHUE
opraHoB — 6 6a/I0B



[TpaBUIBHO yKa3aHO U YMCIO, U MOJIOKEHUE OPraHoB Ha auarpamme — 10 6amioB

I') Kakoii u3 reHoB — A ujn S-— pervJaupyer 0oJiee paHHHE 3TANl PA3BUTHS LIBETKA?

JlaH BepHBII OTBET, HO HET JOCTATOYHOW apryMeHTaluu — 3 Oaia
[TpoBenen ananu3z yucia GEHOTUMHYECKUX KIACCOB B Ciy4ae, eciu A IeHCTBYET paHbllie, YeM S,
a TaKKe B ciy4ae, eciu S ICUCTBYET paHbIie, 4em A — 7 6aioB

Bomnpoc 2.
Kak riiof6ajbHoe moTenJieHMe MOKeT OTPa3suThCsl Ha pacnpocrpanennu maaspuu? (20
0aJLJ10B)

PasButHe wmanspuitHoro miuazMoaMss B Komape TpeOyeT JOCTaTOYHO BBICOKOU
Temiieparypbl — Bbiie 25°C, YTO OrpaHUYMBAET PACHPOCTPAHEHHE MAISPUU TPOIUYECKUM M
cyOoTpornmyeckuM mosicoM. Ilpu ria00anpHOM TOTEIVIEHHMHM Takas TeMIepaTypa CTaHeT OyneT
HaOmoaThcsl B Oosiee ynaja€HHBIX OT KBaTOpa pailloHax, 4yTo MPHUBEAET K PacIpOCTPAHEHHIO
MaJsipud B OTJEJbHBIE PAaWOHBI II0SiICA YMEPEHHOro kiauMmara. Jlisi pa3sMHOXKEHUS KOMAapOB-
MEPEHOCUYUKOB Malsipuu TpeOyeT Hajauuue BOJOEMOB. [700albHOE MOTEMIEHUE TOJIKHO
MPUBECTH K MCCYIICHUIO KJIMMaTa psa TPONUYECKUX oOiacTe (B YaCTHOCTH, OXKUIACTCS
3HAYUTENIbHOE yBeNuueHue pazMepoB Caxapbl M HEKOTOPBIX APYTUX MYCThbIHb. Mcue3HoBeHHE
3HAYMUTENIbHBIX 3a00JI0UEHHBIX 00JIaCTel B TPONUYECKON 30HE MPUBEAET K COKPAIICHUIO apealia
MaJIepUU B MeCTax €€ HbIHEIIHEro PaclpoCTPaHEeHHUS.

Bonpoc 3. Y XHBOTHOr0 B OTBeT HAa pa3IpakeHHe PpeHenTopoB KOKH BO3HHUKAET
ABHUraTeJbHbIN peduiexkc, KOTOPBIA HcYe3aeT NocJe BBeAeHHs npenapara X, 0JHAKO NpH
NPAMOIl CTUMYJSIUHM MbIIINA cokpamaercsi. Kak moxker neiictBoBaTh 3TOT npenapar?
Ipuaymaiite cxeMy KCIepHMEHTA, KOTOPasi CMOKeT TOYHO OTBETHTh Ha 3TOT Bompoc. (25
0aJ1710B)

Tak xak mperapatr X He BIMSAET HA NPSAMYI0 CTUMYJIALMIO MBIIIL, OH HE JEHCTBYET
HEINOCPEICTBEHHO Ha MBIIIEYHOE COKpaunieHue. ClieoBarenbHO, €ro JEHCTBUE OCHOBAHO Ha
BBIKJIFOUEHUH OJTHOTO M3 KOMIIOHEHTOB pedIeKTOpHOU Myru (cxema peduiekTopHor ayru). s
IIPOBEPKM MOKHO IIPOBECTH CTHUMYJILIMIO ABUTAaTENbHOIO HepBa. Eciau mocne BBeIACHUS
nmpenapara CTUMYJILUS JABUTaTeIbHONO HEpPBA HE BBI30BET COKPAILECHHs, 3HAYWAT IIpernapar
JIeMCTBYEeT HAa HEPBHO-MBIIICUHBIM CHHAIC WM NpoBeleHue Bo30yXaAeHus 1o HepBy. Ecnu xe
CIIOCOOHOCTh COKpAIlaThCSl COXPAHUTCS, 3HAUUT, MIpernapaT AecTByeT Ha OoJjiee paHHUX dTanax.
B Takom ciydae Hago NPOBECTH CTUMYJISIUIO YyBCTBUTEIBHOIO HepBa. Ecim mpenapar He
MOJCUCTBYET HA COKpAILEHWE B 3TOM Ciydae, 3HAYUT OH JCHCTBYET Ha KOXKHBIE PELEHTOPSI,
€CIM K€ TOJ JEHCTBUEM IIpernapara CTUMYJIALHAS JABUTAaTEIbHOIO HEPBA HE BBI30BET
COKpAILIEHHs], 3HAUUT OH JAeicTByeT Ha Helponbl [IHC.

Bonpoc 3. U3BecTHO, YTO KHMTHI COBEPIIAIOT NPOTSAKEHHBbIC Ce30HHbIe Murpauuu. Ilpn
U3y4YeHHMH MUTPALUMH KUTOB C IOMOIIbIO CIYTHUKOB ObL/1 00HAPY’KEH HEOKUIAHHBIN (PaKT:
HA NYTAX MHUIPAllMH B OTKPBITOM OKeaHe Ha0/110a/10Ch 3HAYHMTEIbHOE IOBbILICHHE
IUVIOTHOCTH NJIAHKTOHHBIX BOJOPOCJIeil 1O CPaBHEHUIO ¢ OJM3JIeKAIMMH Y4acTKaMH
okeaHa. YeM MOKHO 00BSICHUTH 3TO sfiBJIeHUe? (25 6a/1110B)

B oBepXHOCTHBIX CI0SX OTKPHITOTO OKEaHa JOCTaTOYHO CBETA M B OOJIBIIUHCTBE
cilyyaeB HaOJIOIAI0TCs TEMIepaTyphl IOMyCKatoIiye OypHOe pa3MHOXKEHUE BOAOPOCIIEH.
JlnmutupyromuM GakTopoM I pa3MHOKEHHUS TUTAHKTOHHBIX BOJIOPOCIIEN B OTKPHITOM OKEaHe
SBJISIETCS HEIOCTaTOK MUHEPAIbHOTO NMUTaHMsI, B TIEPBYIO OuepeIb coennHeHni hocdopa u



azora. [Ipu 3ToM B 60s1ee TIyOOKHX CII0SX, I'/Ie BOJOPOCIH HE MOTYT Pa3MHOXKAThCS M3-32
HEJI0CTaTKa CBETa, 3TU COeAMHEHHs nMeroTcs. KpoMe Toro, B 3THX CIIOSIX OOMTaeT 300IJIaHKTOH,
SBIISIOIIMIACS TUIIEH /U1 KUTOB. B MecTax 0OMTaHMs U HA MYTAX MUTPALUNA KHTOB OHU
BBIJICJIAIOT JOCTATOYHO OOJIBIIOE KOJIMYECTBO MIPOAYKTOB OOMEHa, cofepKalux AeGUInuTHbIE
coequHeHUs a30Ta U Gpocdopa, YTO CHOCOOCTBYET Pa3MHOKEHHIO Bogopocieid. Kpome Toro,
IepeMeNIasCh U3 BEPXHUX CIOEB B HIKHUE JUISl IUTAHUA U Ha3aJ JUIsl IbIXaHUs, KUTBI
OCYILIECTBIISIIOT HEKOTOPOE MIEPEMEILIMBAHUE CIIIOEB BOJbI U TIOJHATUE HABEPX
JOTIOJTHUTEIbHOTO KOJIMYECTBA IIUTATEIbHBIX 3JIEMEHTOB.

8-9 kiace

3ananue 1. HekoTopbie pacTennsi CoCOOHbI YBEJIMYNBATH CBOKO TeMIepaTypy (00bIYHO
TOJILKO B OT/IeJIbHBIX opranax). Kak Bbl qymaere, ¢ 4eM 3T0 MOKeT ObITh CBSI3aHO U JUIS
4ero MoskeT ObITh HY’KHO PACTEeHHIO?

Oteert:

[ToBbilIeHHE TEMITEPATYPbl MOKET MPOUCXOAUTD B PE3yIbTaTe BKIIOUECHUS aIbTePHATUBHBIX
MyTel JIEKTPOHHOTO TPAHCIIOPTA W/WIIA PA30O0IICHUS HIEKTPOHHOTO TPAHCIIOPTA U
dbochoprrpoBaHus IPH IBIXaHUW PACTEHUIN. ITO MOKET OBITh TOOOYHBIM SBIICHUEM ITPU
YBEJIMYEHUH UHTEHCUBHOCTH KaKOT0-JIM00 U3 METaOO0IMYECKUX MPOIECCOB, HO TAKKE
TEPMOTEHE3 MOKET CITIOCOOCTBOBATH:

- YIIETYYMBAHHUIO BEIIECTB, MPUBIEKAIONINX, HAIPUMED, ONbLIUTENEH (apOUIHBIE),

- 3amuTe (0OBIYHO I[BETKA) OT XOJIOJ0BOTO cTpecca (CumIuiokapmyc),

- Oosee OBICTPOMY PACIICIUICHUIO YTIIEBOIOB M OPraHUYECKUX KHCIIOT B IUIOJaX BO BPEMS UX
CO3PEBAHMUSI.

Kpowme Toro, npeBpaiiieHue BOJIbI B JIE/ SABISETCS IK30TEPMHUUECKUM MPOILECCOM, TTOITOMY
3aMCP3aHueC MEKKIJICTOYHOM KHUIKOCTHU COITPOBOKAACTCA JTOKAJIbHBIM TOBLINICHUCM
TEMIEPaTyphl. DTO SBJICHUE HEKOTOPbIE PACTEHUS UCIIONB3YIOT AJIS 3alUThI KJIETOK OT
nepenaaoB TEMIEPaTypHI.

3ananmue 2. ['1e 3pexkTBHEE BCEro NPUMEHSITH HA€3THUKOB /1J151 00pPb0ObI ¢ HACEKOMbIMH-
BpeIMTeISIMH: B TEIJIMYHBIX X035iicTBAX, HA NOJIAX, B caJaX, oropoaax?

OtBert: [Ipu BeimycKaHUM HAE3THUKOB IMPOUCXOAUT IPOIECCa: PAa3MHOKEHUE HAC3THIKOB,
HoeJjaHNe X XUIIHUKaMU U MUTPAIMM HAae3HUKOB Ha OKpy»katolire Teppuropuu. [lepsblit
MIPOIIECC YCKOPSET UCTpeOIeHNEe BPpEAUTENIEH, a BTOPOU U TPETHI MPUBOIUT K CHIXKEHUIO MX
IUIOTHOCTH Ha 00pabaThIBaeMbIX TEPPUTOPUSAX U CHIKEHHIO UX 3¢ dekTuBHOCTH. B Temmumax
MEHBIIIE XUIITHUKOB M OTPaHUYCHA MUTPAIUS, PA3MHOKEHNE OTPaHUIEHO TOJBKO MUIIEBOM
0a30M, B OCTaJIbHBIX MECTaxX JEHCTBYIOT Bce (hakTOphl, MO3TOMY Hanbosee 3¢ (HeKTUBHO
NpUMEHEeHHEe Hae3/THUKOB B TEIUIMIAX. M3 OCTaIbHBIX C-X. 00BEKTOB BaKHBI Pa3MephI
00pabaTbIBaeMbIX IUIOIIAACH, T.K. HOJIY4YaTh HA€3THUKOB B HEOTPAHUYEHHBIX KOJIMYECTBAX
HEBO3MOKHO. [loaTomy crenyrommmu o 3pGeKkTUBHOCTH OyIyT OTOPOIBI.

3ananue 3. B HEKOTOPBIX IPYNIIAX )KUBOTHBIX 10J10BOH 0TOOP NPUBOAMUT K 00pa30BaHMIO
SIPKUX HAPSAJ0B y caMIOB (PbIObI, ITHIILI), 2 B IPYTUX HeT (00JIbIIMHCTBO
MiekonuTawomux). [Ipeaioxure npuYnMHbI TAKUX Pe3y/JbTATOB M0J0OBOI0 0TOOpA.
Pemenne. Spkuii Hapsi qenaet KUBOTHOE OoJiee 3aMETHBIM Il XUITHUKOB, I03TOMY TaKast
OKpacKa MOXeT OBITh TOJILKO B TEX CIIy4asiX, €CJIU y KUBOTHOI'O HEMHOTO BParoB WJIM OHO
MOYKET JIETKO cIlacaTbCsl OT HUX (MONET NTHUI[). B HEKOTOPBIX cilydasx spkas OKpacka IoMoraet
n30exarb ruOeN Mpu ONpeIeaEHHBIX YCIOBUAX (CTalfHbIe PHIOBI M NTHUIIBI). Y MIIEKONUTAIOLIUX
Ba)XHBIM (DaKTOPOM B MOMCKAX IMOJIOBOTO NapTHEPa ABIsieTCS 00OHSIHUE, TO3TOMY sIpKasi OKpacka
UM MEHee Hy)KHa.



3ananue 4 Ilepex TeMm Kak cbecTh 0OJBIIYI0 MOPIHI0 MSACA OJMH MCHBITYeMbIH BBINUJI
CTaKaH CJIHBOK, a BTOPOM — cTakaH MsCHOro OyiaboHa. IloBiausjio M 3TO Ha
nepesapuBanue mMsica? O0bsSICHUTE CBOIO TOYKY 3PEHUS.

Pemenue: CiuBKU colepiKaT UpP, KOTOPBIM TOPMO3HUT KEITYJOUHYIO CEKpELHI0, TOra Kak
OyJbOH, KOTOPBIM COAEPKUT SKCTPAKTUBHBIC BEIECTBA, HAOOOPOT, CTUMYIHPYET CEKPEIHIO
KeIyI0uHoro coka. [loaToMy BO BTOpOM citydae nepeBapuBaHue MPOU30iiieT ObicTpee.

5-7 kiaccsl.

3aganue 1. HekoTopble pacTeHusi COCOOHBI YBEJIMYUBATH CBOIO TEMIIEPATYPY (00LIYHO
TOJIbKO B O0T/IeJIbHBIX opranax). Kak Bbl gymaere, ¢ 4ueM 3T0 MO:KeT ObITh CBSI3aHO U LI
Yero Mo:KeT ObITh HY:KHO PACTEHHIO?

Otsert:

IToBbmmIenue TEMIICPATYPbI MOKCT MPOUCXOANUTL B PE3YJIbTATC BKIIIOUCHUA aJIbTCPHATHBHBIX
yTel AIIEKTPOHHOTO TPAHCIIOPTA W/WIIH PA300IICHUS FIEKTPOHHOTO TPAHCIIOPTA U
dbocdoprmpoBaHus IPH IBIXaHUW PACTEHUIH. ITO MOKET OBITh TOOOYHBIM SBICHUEM ITPU
YBEJIMUEHUU UHTEHCUBHOCTH KaKOT0-JIM00 U3 METaOO0IMUECKUX MPOIECCOB, HO TAKKE
TEPMOT'CHE3 MOXET CIIOCOOCTBOBATH:

- YIIETYYMBAHHUIO BEILIECTB, MPUBIIEKAIOIIUX, HATIPUMED, ONbLINTENEH (apOUIHEIE),

- 3amuTe (0OBIYHO I[BETKA) OT X0JI0J0BOTO cTpecca (CumIuiokapmyc),

- Oonee OBICTPOMY PACIICIUICHUIO YTIIEBOIOB M OPTaHUYECKUX KHCIIOT B IUIOJaX BO BPEMS UX
CO3pEBaHMS.

Kpowme Toro, npeBpaiiieHue BOJIbI B JIE/ SABISETCS IK30TEPMHUUECKUM MPOILECCOM, TTOITOMY
3aMCP3aHueC MEKKIIETOYHOU KHUIKOCTHU COITPOBOKAACTCA JTOKAJIbHBIM TOBLINICHUCM
TEMIEPaTyphl. DTO SBJICHUE HEKOTOPbIE PACTEHUS UCIIONB3YIOT AJIS 3alUThI KJIETOK OT
MeperagoB TeMIIEPATyPHI.

3aganue 2. I'ne 3¢ exTnBHEE BCero NPUMEHATH HAC3AHUKOB 1JIs1 00PbObI C HACEKOMBIMH-
BPEAUTENAMH: B TeIUIMYHBIX X0351lICTBAX, HA MOJIAX, B CaJax, oropogax?

OrtBert: [Ipu BbIyCKaHUM HAE3HUKOB MPOMCXOAUT MpoOIiecca: pa3MHOKEHUE HAe3HUKOB,
MOEJaHNE X XUIHUKAMU U MUTPalMM Hae3IHUKOB Ha OKpy’Karolue Tepputopud. Ilepssiit
MIPOIIECC YCKOPSET UCTpeOIeHNEe BpEAUTENEH, a BTOPOM U TPETUI MPUBOIUT K CHIDKEHHIO X
IUIOTHOCTH Ha 00pabaThIBAEMbIX TEPPUTOPUSAX U CHUKEHMIO UX 3P PeKTUBHOCTH. B Termiax
MEHBIIIE XUIIIHUKOB U OTPAaHUYEHA MUTPALIMSL, PA3MHOKEHUE OTPAHUYEHO TOJIBKO MUILEBON
0a30ii, B OCTaJIbHBIX MECTaX JEUCTBYIOT BCE (PAKTOPHI, TO3TOMY Hanubosee 3pPeKTUBHO
NpUMEHEHHE Hae3/IHUKOB B TeIUIMIaX. M3 OCTaIbHBIX C-X. 00BEKTOB BasKHBI Pa3Mephbl
o0OpabaTbIBaeMbIX IUIOIIAJEH, T.K. IOJy4aTh HA€3IHUKOB B HEOTPAHUUEHHBIX KOJIMYECTBaX
HEBO3MOXHO. [ToaTomy cienyromumu 1o 3hHekTuBHOCTH OyIyT OTOPOIBI.

3aganue 3. OnHa u3 npodemM ropoaa — Hajau4He 00IbIIOro YKncaa 0e3HaA30PHBIX CoOOaK.
IIpencraBbTe cede cUTyaluIo, YTO JIIOAAM yIaJ10Ch PEIIMTH 3TY NP0dJieMy M TeM MU
HHBIM €II0co00M yOpaTh ¢ yJiuIl ropojaa Bcex 0e310MHbIX co0ak. Kak 310 MoskeT
0Tpa3suThCs Ha ropoackoi gayne? Ilpennoxure pa3jiuyHbie BADUAHTHI H3MEHEHU S
IKOJIOTHYECKOH 00CTAHOBKH B ropo/ie 1ocJie HCYe3HOBEHHUs BCeX Co0aK.

OrtBet. be3nomublie cO0aku — KpYIHbIE CTallHbIE XUITHUKU — SBJISIOTCS BEPXHUM 3BEHOM
MUILEBBIX 1IeTell SKocucTeMbl Topoa. OHM YHUUTOXKAIOT KPbIC U 6€310MHBIX Kolek. [loaTomy
UX HCYE3HOBEHHE NMPUBEAET K YBEIMUEHHUIO YHCIEHHOCTH 3TH KUBOTHBIX. Kpome Toro, cobaku
MUTAIOTCS 0OTOPOCaMU HAa OMOMKaX, MOATOMY MX HCUE3HOBEHHUE MPUBEAET K YBEINUCHHUIO
YHCIIEHHOCTH MBIILIEH U KPBIC, KOTOPBIE SIBJISIOTCS KOPMOBOM 0a30ii 1st komek. Takum o6pazom,
CJIOXKMTCSI HOBAsl IKOCHCTEMA, B KOTOPOW BEPXHUM 3BEHOM CTAHYT KOLLIKH, YUCIEHHOCTh



KOTOPBIX BO3pacTET. OTHAKO, CKOpPEE BCETO Ha MECTO TOPOJICKUX O€3I0MHBIX COOAK MPUTYT
c00aKHu U3 OKPYKAIOIICH CEIbCKON MECTHOCTH.

3ananue 4. Kak nHaspiBaercs mioja apaxuca? Ilouemy He00X01UMO NMPOKAPUBATH €r0
ceMeHa nepeja ynorpedjeHueM B nuuy?

OrtBet: [Tn01 apaxuca- 606. OH co3peBaeT B 3eMJie. B ero TOJICTBIX CTeHKaX
(=OKOJIOTIIIOTHUKE) YaCTO MOCEISIOTCS MUKPOCKOITMYECKUE TPUOBI - alIEpreHbl I YeI0BEKa.
Jlyist ynaneHust STHX TpUOOB CEMEHa IPOXKAPUBAIOT MEPET YIIOTPEOICHUEM B TIHIITY.



