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BBEAEHUE

B nHacrosmeM mocoOuu TpeacTaBieHbl METOIUYECKUE pa3pa-
O00TKH J1aOOPATOPHBIX 3aHITUN K OTIACIbHBIM TEMaM TEOPETHUYECKO-
ro Kypca 3KOJIOTUM XKUBOTHBIX. B OCHOBY MpejjaraemMoro rnocoous
MOJOKEH OMBIT TMPOBEJACHHUS AaBTOPaMHU JIAOOPATOPHBIX PadOT
M0 JUCIUIIIMHE «DKOJOTUs OPTaHU3MOB» Ha (DaKkyJbTeTe OMOJIOTUU
u sxoioruu SApl'Y B 2013-2016 rr. Kpome Toro, mpeacTtaBieHHBIC
TeMbI JIAOOPATOPHBIX PpabOT OBUIM ampoOOUPOBAHBI TPU BEICHUU
y4eOHO-TI0JIEBOM MPAKTUKU y SKOJOTOB 3 Kypca MO 3KOJOTHHU KU-
BOTHBIX My OnonoroB 1 Kypca Mo 3KOJOrMM Ha OHOCTaHLMUHU
«Ynerima» (SIpI'Y) B 2010-2012 rr.

['maBHas 3a7a4a 3TOro IKOJIOTUYECKOTO MPAKTUKyMa — MpaKTUye-
CKOE€ COMPOBOXJECHUE OTAEIBHBIX TJIaB JICKIIMOHHOTO Kypca MO 3KOJIO-
MU JKUBOTHBIX W O3HAKOMJICHHE CTYICHTOB C OOIIMMU MPUHIIUTIAMHU
METOJIMKH IKCIIEPUMEHTAIBHBIX SKOJIOTMUECKUX Hccea0BaHul. Brioop
Y PACTIOJIOKEHHUE TEM JJA0OPATOPHBIX 3aHIATHM MIPOU3BEIACHBI B COOTBET-
CTBHUH C TUTAHOM JIEKIIMOHHOTO Kypca. C y4eToM HEe3HaYUTEIBHOTO 00b-
eMa y4eOHOTO BPEMEHM, OTBOAMMOIrO Ha IPOBEICHHE JIa0OpaTOPHOIO
NpaKTHKyMa TI0 SKOJIOTUH JKUBOTHBIX (8 akaJeMHUYeCKHUX YacoB), HAMH
ObUTM OTOOpaHBI JIJISl MIPAKTUYECKUX 3aHATHI MPOCTEHINNE U OHOBpE-
MEHHO TIOKa3aTeJIbHbIE B METOJIMYECKOM OTHOIICHHM 3ajadyur. OCHOB-
HBIM KpPUTEpPUEM TIPU BBIOOpPE TEM J1a0OpaTOPHBIX padOT ObLIa BO3MOXK-
HOCTh HX IPOBEJICHUS B KOPOTKHE CpOKH (2—4 ydyeOHbIe mapbl). Takoke
HEMAJIOBAXKHBIM OBUIO OTOOpATh 3ajay, KOTOpbIe HE TPeOOBAIM ObI
HAJIM4YUSI CIOKHOTO OOOpYZIOBaHUSI U MOTJIM OBITh peaIn30BaHbl C UC-
MOJIb30BAHHUEM JIETKOJIOCTYITHBIX OECMO3BOHOYHBIX M MEJKHX I103BO-
HOYHBIX JKUBOTHBIX. JIJI TIPEUTOKEHHBIX TEM KOJIOTHUECKOTO MPaKTH-
KyMa BeCh HEOOXOJIMMbI MHCTPYMEHTApUN MOXKHO cJiejaTh U3 MOJ-
PYUYHBIX CPEICTB CHJIaMU Y4eOHOTro mactepa Kadeapbl Wid MperoaaBa-
Tensi. Cpa3y CTOUT OrOBOPUTHCS, UTO MOCOOME HE SBJISIETCS HAYyYHO-
METOJAMYECKUM PYKOBOJICTBOM IO MPOBEJACHUIO 3KOJOTMUECKUX JKCIIe-
PUMEHTOB, a MpECleAyeT HUCKIIOUUTENbHO y4eOHbIe 1enu. B nepBytro
ouepellb M3yUYCHUE CTYACHTAMH BIIMSHUS PA3IMUHBIX A0MOTHUECKHUX
(hakTOpPOB Ha >KMBOTHBIX HA Ja0OPATOPHBIX 3aHATUAX MTO3BOJIUT UM yOe-
JOUTHCSI B IPABWJIBHOCTH M3Y4YaeMbIX B JICKIIMOHHOM KYpCE€ TE€OpeTHYe-



CKUX TOJIOKEHUH (haKTOpHalIbHOM 3Kojoruu (ayrskonorun). Ilpemio-
YKEHHBIC B TIOCOOMH T€MBbI JJa0OPATOPHBIX 3aHATHUN CIIOCOOCTBYIOT ITpaK-
TUYECKOMY 3aKPEIUICHUIO TAaKUX BAKHBIX MOHSITHHA M acCIIEeKTOB TEOpe-
TUYECKOM DKOJIOTUH, KaK 3aKOH MHHMMyMa JlnOwxa, MpUHIIUIT TOJIe-
paatHoctu lllendopaa, »Bpu- U CTCHOOMOHTHOCTH BHJIA, 30HBI BBIHOC-
JMBOCTH, ONTUMYM M TIECCUMYM OpraHu3Ma, JKOJIOTWYECKUN mpede-
PEHIYM, MOBEJICHYECKUE U (DU3HOJOTUYECKUE aJlanTallii OpPraHu3MOB
K JCUCTBHUIO SKOJIOTUYECKUX (pakTopoB. OMHOBPEMEHHO aHAIN3 PE3YIlh-
TaTOB IPOBEJICHHBIX OIBITOB, HECOMHEHHO, OYyJET OTKpPBIBAThH IS JTy-
MAIOIIUX CTYJACHTOB HEKOTOPHIEC TPOTHUBOPEUHSI MEKITY IKOJIOTHUECKON
TEOPUEN U PEATTbHOM TMPAKTUKOM SKOJIOTHUYECKUX SKCIIEPUMEHTAIBHBIX
WCCIICJIOBAaHUM, O KOTOPBIX, KaK MPaBWIO, B (DyHAAMEHTAIbHBIX y4eO-
HUKaXx MO KOJIOTUM HUYETO HE CO00IIaeTcsl.

B ycrnoBusix orpaHMueHHOTO Yy4Ye€OHOTO BPEMEHH HEBO3MOXKHO
y4eCTh BCE BAKHEHUININE METOAMYECKHUE ACTICKThI IIOCTAHOBKHU PeaTbHBIX
HKOJIOTMYECKUX IKCTIEPUMEHTOB. K HUM OTHOCATCS HAJIMYME MCTUHHBIX
MIOBTOPHOCTEH, KOHTPOJISI, BOCIIPOU3BOJMMOCTh IKCIICPUMEHTA, PaHJIO-
MU3alus, (GU3NYECKOE TMepeMelIMBaHue YKCIECPUMCEHTAIBHBIX CIUHUIL
(Hurlbert, 1984). IlosToMy OOJBIIMHCTBO ONHMCAHHBIX 31E€Ch 3ajad,
CTPOTO TOBOpsS, HE SIBISIOTCS KOHTPOJUPYEMBIMH HKCIEPUMEHTAMH,
a CKOpee OTHOCATCS K TaK Ha3bIBAEMBIM M3MEPSIEMBIM SKCIIEpUMEHTaM
(Hurlbert, 1984) u He npeamonararoT HaIMYHS TOBTOPHOCTEH, 3a4acTyIO
KOHTPOJISI WJIA TIOBTOPHOTO BOCTIPOM3BE/ICHUS OMBITOB UePe3 HEKOTOPOE
Bpemsi. OIHaKO MPU HAIMYUHU JOCTATOYHOTO KOJIMYECTBA YUCOHBIX Ua-
COB Ha JIKOJIOTUYECKUN MPAKTUKyM BCE 3THU HEIOCTATKH MOTYT OBIThH
JIeTKO ucripaBieHsl. [1o kpaitHeit Mepe, OHU 00s3aTENBHO JOJIKHBI OTO-
BapHUBATHCS MPHU MPOBEIACHUH JTaOOPATOPHBIX PadOT.



METOAUYECKHUE YKA3AHUA 414 CTYAEHTOB

PaboTa mpoBoauTCs 3BEHBAMH IO 2 4yejoBeKa sl yao0cTBa 3a-
IIUCH PE3yJIbTaTOB, padOTHI C OpraHU3MaMH, OTCUYETa BPEMEHHU.

Buumanme! CtyneHTbl 00s13aHbI COOJIIOAATh TEXHUKY OE€30MacHO-
CTH Tpu paboTe C INEKTPOIUIUTKAMH, arpeCCUBHBIMU XUMHUYECKUMU
BelecTBaMu (KUCIIOTA, IIENI0Yb), PTYTHBIMH TepMoMmeTrpamu. Ha 3ader
npeacTaBiaseTcss opOpMIICHHBIA MO MpaBUjaM OTYET O MPOJACTaHHBIX
skcriepuMeHTax. CTyAEHTHl JOJKHBI MMETh TEOPETHUYECKHUE 3HAHUS
10 TEMaM CBOMX padoOT. 3a4yeT BKIIIOYAET B Ce0s 3aIIUTy pPE3yJIbTaTOB
IKCIIEPUMEHTATILHBIX pa0OT U OIPOC 0 UX TEOPETUICCKUM aCTICKTaM,

TPEBOBAHHUA K OPOPMJIEHHIO OTYETA
0 JIABOPATOPHOH PABOTE

Kaxkxgoe 3Be€HO CTYJEHTOB IO UTOraM JlabopaTOpHOM paboOTHI ro-
TOBUT OTYET B neyaTHOW ¢dopme Ha auctax gopmarta A4, KOTOpHIC
HYMEPYIOTCSI U CKPETUISIOTCS JIFOOBIM c110cO00M. OTYET JTOKEH OBITh
HaIlMCaH aKKypaTHO, MO MpaBwiiaM O(OpPMIICHUS BBITYCKHBIX KBaJlu-
(UKaIMOHHBIX pa0OT CTYJIEHTOB, MPUHATHIX HA (DAKYIbTETE OMOIOTUU
u skosioruu SApl'Y. HeOpexxkHO MOATrOTOBICHHBIE OTYETHI K MPOBEPKE
HE TMpUHUMAIOTCA. OTYET AOMKEH COCTOSITh U3 CIEAYIOUIUX YacTei:
BBEJIEHU S (kpaTkoe M3I0KEHUE TCOPSTHUECKUX TIOJIOKEHUH, CBS-
3aHHBIX C BBIMIOJHACMOM 3amaucii, GopMyiMpoBKa Iienu padOTHI);
MATEPHUAJIOB U METOJIOB (kpaTkoe omucaHue METOIUKH DKC-
NEPUMEHTA C YKa3aHUEM BO3MOXHBIX HEIOCTATKOB, 3/1€Ch K€ MPUBO-
JATCA CUCTEMAaTHKa, KpPaTKOe OIMHUCAHUE HKOJOTUM, MECT OOUTaHUS
BBIOpAHHBIX JJIs1 ONBITOB KUBOTHBIX); PE3YJIBTATOB (mpuBoasTcs
UCXOJIHbIC JTAHHBIC B BUJI€ OJAHKOB 3aMKCH PE3YIbTATOB SIKCIIEPUMEH-
Ta ¥ pe3yjbTaThl 0OpPaOOTKU JaHHBIX B BHJIC TaOJUI[ U TPpaduKOB);
OBCYXJEHIWS PE3YJIbTATOB (Bkirouaer 0ObsICHEHHE TOTyUCH-
HBIX PE3yJIbTAaTOB, BBIIBHKECHUE THIOTE3, OOBSICHSIONIUX HEOKHIaH-
HBIE pe3yabTaThl (oApoOHee cM. OOIIHMe YKa3aHUs MO0 00CYKICHHIO
pe3yJabTaTOB IS KaIouW JsrabopatopHoit pabotel)); BBIBOJIOB
(kpaTkuii OTBET Ha TOCTaBIeHHYIO 1enb pabotel) u CITMCKA UC-
[TOJIb30BAHHOH JIMTEPATYPHI (Ha Bce nuTepaTypHBIC HCTOY-
HUKH JOJDKHBI OBITh TAHBI CCBUTKH B TEKCTE OTYETA).



JlabopaTopHas pa6ora 1
N3YYEHUE PEAKLIUU XKUBOTHbIX
HA TPAJAUEHT TEMIIEPATYPbBI

Teopemuqecmm Hacmb

OaHuUM M3 BOXKHEHIIMX M TOCTOSIHHO JEUCTBYIOIIMX a0MOTHYe-
CKUX (PaKTOpOB JJisl OPraHU3MOB SABJISIETCS Temneparypa. [ 1aBHas 3a-
KOHOMEPHOCTh BO3JICCTBUS TEMIIEPATYPhI HA )KUBBIE OPTraHU3MBbI BbI-
paxaeTcs ee BIMSHUEM Ha CKOPOCTh OOMEHHBIX MpoleccoB. Tak Kak
MpPOTEKaHUE BCEX (PUBMOJIOTUYECKUX MPOIECCOB BO3MOMXKHO TOJIBKO
IIpU OMPENICIICHHBIX YCJIOBUSAX, TO TEMIIEPATYPHBIE YCJIOBUS OKa3bl-
BAIOTCSl OJTHUM U3 BOXKHEUIINUX IKOJIOTHYECKUX (PAKTOPOB, BIUSIIOLIUX
Ha uX MHTeHCUBHOCTH (IlImnos, 1998).

C sHepreTuyecKor TOYKHM 3pEHUS JJI1 BCEX OpPraHU3MOB TeMIlepa-
TYPHBIi ONTHMYM — OJTO TeMIlepaTypa OKpY>Karolleh cpeapl,
IIPY KOTOPOM DHEPro3arparbl MUHUMAJIbHBL [lOHATHE ONTUMaIbLHOU
TEMIIEpaTypbl OTHOCUTCA B IIEJIOM K TEMIIEpaType Cpeibl, KpOME TOro,
JUIS )KUBOTHBIX BBIICTSIOT TEPMOTAKTHYECKUI ONTUMYM — TIPE/IIIO-
YUTaeMyl0 TeMIlepaTypy cyocrtpata. W TemmeparypHblii U T€pMO-
TaKTHYECKUI ONTUMYMBbI CBSI3aHbI C OCOOCHHOCTSIMH TEIIOOOMEHA BU-
110B. bosee Mostowie, 0ostee H0KHBIE U 00JIee MEJIKUE KUBOTHBIE C BhI-
COKMM META0OJM3MOM BbIOMpAOT 0o0Jiee BBICOKHE TEMIEPaTyphl
110 CpaBHEHUIO ¢ 00JIee B3POCIBIMH, KPYITHBIMU U PACIIPOCTPAHEHHBIMU
B CEBEpHBIX paiioHax. Temmeparypa, NpUBJICKarOas OOJIBIIMHCTBO
0co0el MOMyJISIK, MOJy4Ylia Ha3BaHUE TeMIlepaTypHOro npedgepen-
ayma (SIxonroB, 1964). D10 3HaYCHUSA TEMIIEPAaTyphbl, K KOTOPHIM
HanOoJIee NPUCIOCOOIEH 0OMEH BEIIECTB Y 0CO0EH JaHHOW MOMYJISIIUN
i Buaa. TepmonpedepeHayMm HaxoauTCs B 3aBUCUMOCTH OT YCIIO-
BU cpenbl. OH pa3javMyeH B Pa3HbIE CE30HBI M Yachl CYyTOK W 3aBHCHUT
OT TeMIIepaTyphbl, IIPH KOTOPOH BUJI pa3BuBajcs paHee (SIxonTtos, 1964).
VY opraHu3MoOB UMEET MECTO ajanTaius MeTadon3Ma K KOMIUICKCY
YCIIOBUHM CpPEJlbl, 3TO U OIpeessieT 3aBUCUMOCTh TepMonpedepeHayma
OT MPEANICCTBYIONINX YCIOBUM OOUTAHMUS.

OOuuii  TermaooOMEH OpraHuM3Ma CcO CpEeIol CKJIaJbIBaeTCs
U3 JIByX TMPOTUBOIOJOKHBIX MPOIECCOB. MPUTOKA TEIJIa U OTIAa4H
BO BHEIIHIOIO cpey. balaHCc 3THX MPOIIECCOB OMpeAesieT TeMiepa-
typy Tena (Iumos, 1998).



Cy1miecTByIOT pa3Hble KJacCU(PUKAIMM, OTpakarolue O0COOCH-
HOCTH TeruooomeHa. OnHa U3 KiaccuuKanuil JeJIuT BCE OpraHMu3-
MBI Ha «TETJIOKPOBHBIX» U «XOJOJHOKPOBHBIX». OJHAKO 3TU TEp-
MUHBI HE BIIOJTHE TOYHBI M B HAYUYHOU JIUTEPATYpE HE YIOTPEOJISIIOT-
cs. Ilo apyroit kimaccudukau BeIASISIOT CICAYIOINIUE TPYIIIbI Op-
raHNW3MOB.

I'omoloTepMHBIe — OPraHU3Mbl C OTHOCUTEJIBHO MOCTOSSHHOM
TeMIlepaTypoil Tena (NTHUIBI M MIIEKONHUTAOIue). ['oMoioTepMHBIC
’KUBOTHBIE OTHOCHUTEJIHLHO MaJI0 3aBUCIT OT BHEIIHMX HCTOYHHKOB
Teryia Oy1arogapsi BBICOKOWM MHTEHCUBHOCTH OOMEHa BEIECTB M MeXa-
HHU3MaM coxXpaHeHus Teria. [IoCKOIbKy ATH KMBOTHBIE CYIIECTBYIOT
3a CYET BHYTPCHHUX HMCTOYHHUKOB TEIUIa, B HACTOSAIIECEC BpEeMs HX
Ha3BIBAIOT Yalle IHA0TEPMHBIMHU.

B nanHOM rpymnme JOMOJHUTEIBHO BbIICISIOTCS:

I'emepomepmmvie — TOMOMOTEPMHBIE KUBOTHBIE, COXPAHSIOITUE
MOCTOSTHHYIO TeMIIEpaTypy Teja B aKTUBHOM COCTOSIHUU W 00J1aaaro-
[[M€ HEIMOCTOSIHHOW TEMIIEPATypOM Tejla BO BPEMs NEPUOIUYECKOTO
rIIyOOKOro cHa (OICTICHCHHUS WMJIW CIITUYKH). MHOTHE M3 HACEKOMOSI-
HBIX, TPBHI3YHOB, JIETYYHE MBIIIH, MEIBEIH.

lotixunomepmuvle — OpPraHU3Mbl C HEMOCTOSTHHOM TeMreparty-
PO Teja, MEHSIOMICHCS B 3aBUCHUMOCTH OT TEMIIEPaTyphl OKPYKaro-
el cpenbl (Bce OPraHU3MBl, 3a HCKJIIFOUCHHUEM TTHII U MIICKOITUTAO-
mux). JJaHHBIX KUBOTHBIX YaCTO HA3bIBAIOT TAKKE IKMOMEPMHbIMU,
T. K. 3-32 HU3KOTO ypPOBHS MeTaboau3Ma W OTCYTCTBHUSI MEXaHHU3MOB
COXpaHEHHMsI TeIJla OHM OOJIbIIIE 3aBUCAT OT TEIIa, MOCTYMAIOIIETO
u3pHe (Haymos, 1963; I1Imios, 1998).

[lo oTHOIIEHMIO K JMAMa30Hy BBIICPKUBAEMBIX >KUBOTHBIMH
TEMIIEPATyp UX Pa3ACiAiOT Ha IBPUTEPMHBIX U CTCHOTEPMHBIX. IB-
pUTEPMHBbI€ — XHWBOTHBIC, OOUTAOIIHE B IITUPOKOM JHAMa30HE TEM-
nepatyp. CTeHOTepMHbIe — XHUBOTHBIE, CIIOCOOHBIE OOUTATH TOJIHKO
B y3KOM JIMama3oHe KoyiebaHuii temmnepaTrypHoro ¢dakropa. B cBoro
ouepellb, CTCHOTEPMBI JEJATCS Ha CMEHOMEPMHbIX MENOI0OUBLLX
(mepmoghunos) wm cmenomepmuvix xonodonoouswvix (kpuogunos).
Tepmogunvl — TETIIOMIOOUBBIE OPTaHU3MBbI, KOTOPBIE MPEANTOYUTAIOT
KUTh B YCIIOBHUSIX IMOCTOSSHHO BBICOKHX Temmepatyp. Kpuogunvr —
X0JIOAOIOOUBBIC JKUBOTHBIC, HE TIEPEHOCSITNE JaKe HE3HAUUTEIbHO-
'O TIOBBIIIICHHS TeMIteparypbl (Dkosoruueckuii ciioBapb, 1990).



Hexkoropeie TeMnepaTypHbl€ aJanTally >KUBOTHBIX MPEICTaBIIC-

HbI B Ta0JI. 1.

Tabnuia 1

Temnepamyphsie adanmayuu Hcu8OMHHIX

Tun aganTanuun

IHpumepbl

buoxumuueckue
dusznoaornyecKue

BripaboTka Tema (roMmoioTepMust), n3MeHe-
HHE TEILIONPOIYKIMH U TETUTOOTIA4H, H3Me-
HEHME OEJIKOBOr'0 COCTaBa, CBOUCTB OEJIKOB

1 epMEHTOB, COCTaBa MEMOpPaHHBIX JIUITH-
JI0B, CHHTE3 3aIIUTHBIX OCIIKOB H HU3KOMOJIE-
KYJSIPHBIX COCIUHEHUH («OHMOIOrHYECKHX aH-
TU(PPU30B»), IPOXKAHKE, NCTIApSHHE (TETLIO-
Basl OTJIBIIITKA W TIOTOOT/ICIICHUE), SUMHSIS

Y JICTHSISI CIITYKA, COCYMCTHIC PEaKIIHH.

Mopdonoruueckue

Mex, niepbs, IyX, JKHUPOBBIE 3aI1aChl, TECMHAS
wn OJtecTsmias (oTpaxarorias) oKkpacka, oT-
HOIIICHHE TUTOIIAN TOBEPXHOCTH K 00BbEMY,
M3MEHEHHUE Pa3MEPOB BBICTYIAIOIINX YacTeH
(y1m, Jarel, HOC, XBOCT).

DTOJIOTUYECKUE
(moBeeHYECKHE)

[Tutanue O6osiee kanopuitHoW nuie. Cma-
YHMBAHUE )KUJIKOCTHIO TOBEPXHOCTH TEJA.
N3MeHeHrne CyTOYHOM aKTUBHOCTH. Y X0/

B T€Hb, CMEHA N03bl. /[BHKeHue, padoTa
MBI JJI YBEJIIMYEHUS TEMIIEPATYPHI TENA.
[TocTpoiika yoexui. COMBaHKE B TPYTIIHL.
Murpanuu. KoueBknu.

Lenv pabomul — onpenennTh TEPMOTAKTUUECKUN ONITUMYM Y UC-

CICAYCMBIX ) KHUBOTHBIX.

Mamepuaasi u 060pydosaHue

1) TepMorpaaueHT-ipuoop, 5) nuHIETHI,

2) SJIEKTPOILIUTKA,

6) MmTMMEeTpOBas Oymara,

3) aea vin XIa703JEMEHTHI, 7) Jachl,

4) nmoBapeHHas COJIb,

8) momoNbITHBIE KUBOTHBIE.




Onucanue TepMOrpajueHT-npudopa

OmHMM ©3 TIEPBBIX CKOHCTPYHPOBAI TEPMOTPAJIUCHT-IIPHOOD
UL u3yueHus tepMonpedepenayma HacekoMbix E. Maptunu (1918),
9TO ObLIa JTMHCHHAS KaMepa C JIHOM M3 MEIHOM IUIaCTHHBI, ITOI0IPeBac-
MOM TocepeuHe U oxJaxaaemMoi mo koHuam. CyIiecTByeT OOJIbIIOoe
KOJIMYECTBO MOJU(DUKAIMK TEPMOTPAIUEHT-TIPHOOPOB I HU3YUCHUS
HAa3eMHBIX, TMOYBCHHBIX M BOJHBIX KMBOTHBIX. OJIHAKO dYalle BCEro
NPUMEHSUTH JIMHEHHBIA MPSIMOYTOJIbHBIA armapar (TepMorpan), mpei-
noxennsid K. T'eprepom (puc. 1). s ydeOHBIX Iieneli aHaior 1moj00-
HOTO MprOOpa MOXKHO CAETIATh U3 MOJPYIHBIX CPEeCTB (puc. 2).

P 'l@

b

==

III]I

Puc. 1. TepMmorpaaneHT-npuoOp JUHEUHOTO TUIIa CUCTEMBI [ 'epTepa
(pucyHOK B3ST U3 KH.. KOJTMYeCTBEHHBIE METOIbI B IIOYBEHHOM 300JIOTHH
/ 1O. b. be13oBa u ap. M., 1987): 1 — onbITHBII KaHaj, 2 — METaJInde-
CKas TJIaCTHHA, 3 — HarpeBaTeIbHbBIN AJIEMEHT, 4 — OXJIaKTAr0IINNi 3Me-

€BUK, 5 — 0ak Co JIbJIOM, 6 — TepMOMETPHI

[Tpubop npezacrapiger cobO MPSIMOYTONBHYIO KaMepy € JTHUIIEM
U3 METAUIMYECKOW IUIACTUHBI, CBEPXY 3aKPBIBAIOLLYIOCS KPBILLIKOM.
Jnuna npubopa okosio 1 M, mmprHa MOXET BapbUPOBATH B 3aBUCHUMO-
CTH OT Pa3MEPOB IKCIEPUMEHTAIBHBIX KUBOTHBIX. B mpubdope cozmaer-
Csl TPaJIMCHT TEMIIEpaTyp OT HU3KUX 3HAUYEHUW y OJHOTO KOHIIA Mpudo-
pa K BBICOKMM — Yy Apyroro koHua. Ilo Bcel jiuHe npudopa ycTaHOB-
JIEHBI TEPMOMETPBI ISl KOHTPOJS M3MEHEHUN TEMIIEpaTyphl THHIIA,
Ha OOKOBYIO CTEHKY HaKJI€eHAa CAHTUMETPOBAs JIEHTA, 0 KOTOPO MOXK-



HO PETUCTPUPOBATH MOJIOKEHUE KUBOTHOTO B ripuoope. [lose3Ho 3HaTh,
YTO MOA00HAsT KOHCTPYKIIUS MPUOOpa UMEET psiJl CYIIECTBEHHBIX HEO0-
CTaTKOB, KOTOPBIE MOTYT OTPAKATHCS HA PE3YJIHTATaX OIBITOB.

Puc. 2. YueOHbIll aHasor TepMorpaueHT-npudopa, UCroIb3yeMblil Ha Jia-
OOpaTOPHBIX 3aHATUSX JJISI ONIPENICTICHHUS] TEPMOTAKTUYECKOTO ONTUMYyMa
MEJIKMX HACEKOMBIX

Bo-TiepBbIX, CII0OKHOCTB MOAAEPKAHUSI PABHOMEPHOUW BIAKHOCTH
BO3/lyXa BHYTPU KaMepbl, MOCKOJbKY MpHU TpaJUcHTE TEMIEPaTyphl
00s13aTeIbHO BO3HUKAET TPAIUEHT BIAXXHOCTH Bo3ayxa. [loaTomy 6o-
nee rurpoduiabHbIC (BIAroJ00WBBIC) BUABI KHUBOTHBIX MOTYT KOH-
IIEHTPUPOBATHCA Ha «XOJOJHOM» KOHIIE prOOpa HE MU3-3a TOTO, UTO
OHM TIPEAMOYUTAIOT O0JIee HU3KHUE TEMIIEpaTyphl, a TIo MpUYrHE Ooee
BBICOKOM BJIQ)KHOCTH Ha ATOM KOHIIe mpuoOopa. I[lytu perienus stoi
npoOJaeMbl MOTYT OBITH Pa3HBIMH. OT MPOKIAJKUA OMBITHOTO KaHaja
KaMmepbl (PUIBTPOBATBHOW OyMaroi WM BIQXHBIM IECKOM A0 TPO-
JTYBKH 4epe3 KaMepy BO31yXa C YCTAaHOBJICHHOM BIIaXKHOCTHIO (BBI30Ba
u j1p., 1987). EcTh u emé oJuH CyIIecTBEHHBIH HEI0OCTATOK 10 I00HOM
KOHCTPYKIIMH mpubopa. MHOTHE KUBOTHBIE 00Jaal0T BBIPAKECHHON
peaKIyen MojJ0KUTEILHOIO CTEPEOTPOINU3MA, WU «3P(HEeKTa KOHIa».
DTO ABJICHUE 3aKJIOYAETCS B TOM, UYTO KMBOTHOE, JIBUTasICh IO TMPH-
Oopy W BCTpeTHB mperpany (KOHEIl KaMephl), HE YXOJIUT OOpaTHO,
a OCTaHABJIMBAETCS BO3JIC MPErpajbl, aXKe €ClId TeMIepaTypa Cpebl
B 3TOM MecTe HeOnmaronpusatHa (beizoBa m np., 1987). OnHako Hanm-
que TOJ00HON peakIuu >KUBOTHOTO MOXHO JIETKO YCTaHOBHTH
pu 00pabOTKE COOPAHHBIX JIAHHBIX [0 TOJIOKEHUIO >KUBOTHOIO
B MIpUOOpPE B TEUCHUE BCETO IKCIIEPUMEHTA U yUECTh IPU 00CYKIACHUU
pe3yabTaToB. JlJIs yCcTpaHEHHs ATOTO HEI0CTaTKa CKOHCTPYHPOBAHBI
KOJIBIIE00pa3HbIE TEPMOTPATIUCHT-TIPUOOPHI, HE UMEIOITNE 3aMKHYTHIX
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KOHIIOB. OTIu4Me 3TOro npubopa OT JMHEWHON KOHCTPYKIHWHU JIUIIb
B TOM, 4YTO €My mpuaaeTcs (popma Kojiblla TaKUM 00pa3oM, UYTOOBI
HarpeBaeMbli M OXJAKIAEMbI KOHIIBI ToJla ObUIM COJMKCHBI.
[Tpu Tako¥i KOHCTPYKIMH MPHOOp HE MMEET 3aMKHYTHIX TYTHKOB, TaK
MPHUBJICKAIONINX MEJKHX >KHBOTHBIX, U MX pa3MelIeHuEe B Mpudope
orpeaensieTcs Tonbko Temmeparypoi (Ilwmos, 1961).

Memoduka u nopsidok pa6omeul

1. B xauecTtBe 00BEKTOB U3 OECIIO3BOHOYHBIX KUBOTHBIX MOKHO
UCIIOJIb30BaTh PA3JIMYHBIX HACEKOMBIX (KYKOB, KIIOTOB), JOXICBBIX
YyepBel, MOYBEHHBIX MHOTOHOXKEK U JPYTUX OoOWTaTesel MOYBbI, AIU-
re0OMOHTOB, W3 MO3BOHOYHBIX — JIATYIIEK U AIIEpUL]. XOPOIIHUE pe-
3yJIbTAThl MOJYYAKOTCS, €CJIM BHIOPAHHBIE )KUBOTHBIE MUMEIOT CHJIBHO
pa3IMYAIOIIHUECs YKOJOTMYECKUE XapaKTEPUCTUKHU, OOUTAIOT B Pa3HBIX
OonoTomax WM reorpaguueckux ycloBUAX (JIyT, JeC ¢ TYCThIM APEBO-
CTOEM, MOBEPXHOCTh MOYBHI, IOYBEHHAsI CpPeJia, MMOCTOSSHHO 3aTEHEH-
HbIE YUYaCTKU peibeda, TPOMUYECKUE BUJbI U KUBOTHBIE YMEPEHHOU
30HBI U T. J.). Ha 3aHATHSAX MOXHO HCITOJIB30BaTh, MPEIBAPUTECIHHO
MOKOPMUB TIEPET IKCIIEPUMEHTOM, JIFOOBIX JTa00PAaTOPHBIX KUBOTHBIX,
coJiepKaIuxcs sl y4eOHbIX 11efieid. B 3aBUCMMOCTH OT UMEIOIIETOCs
y4eOHOTO BPEMEHU MOYKHO U3YUYUTh BO3MOXKHOE pa3Indyue TEPMOTaK-
TUYECKUX ONTHMYMOB CaMIIOB M CaMOK OJIHOTO BHJa, BJIMSIHUE Ha
ATOT MOKa3aTellb Pa3MEPOB TeJla )KUBOTHOT'O, BPEMEHU CYTOK, TeMIIE-
paTypHBIX YCIOBUI MPEABAPUTEIHLHOTO COJCPHKAHUS KUBOTHBIX.

2. [lpurotoBuTh TEpMOTpPaAUECHT-IPpUOOp K padore. s 3TOro
HEO0OXOJMMO BCTaBUTh TEPMOMETPHI B ClICIMATIbHBIE KperuieHus. Pado-
TATh CJIelyeT OYeHb OCTOPOKHO, 0COOEHHO ¢ PTYTHHIMH T€PMOMeET-
pamMu, MOCTOSIHHO CJIesl 32 TeM, YT00bI OHM ObLIM IJIOTHO 3aKpen-
JieHbl B mpuoope! 3aTem MoJ 0JIMH KOHEll MTprUOopa HY>KHO MOCTABUTh
NEKTPUYECKY0 IUIMTKY, a TMOA JpPyrod —  XJIQJO3JEMEHTHI
WA EMKOCTh CO CMECHIO JIbJIa U MIOBAPEHHOW COJIM. 3aKpEenuTh MPUOOP
TakuM 00pa3oM, YTOOBI OH YCTOMYUBO CTOSUT Ha JIA0OPATOPHOM CTOJIE.

3. OTKpPBITh KPBINIKY MpUOOpa U TOMECTUTH B MPUOOP MOJIOIBIT-
HOE XKMBOTHOE MOCEepeauHe KaMepbl, mogoxaarh 20 MuH, moka XKu-
BOTHOE OCBOMTCSI C HOBOM OOCTAaHOBKOM M YCTIOKOUTCH.

4. [TpuroToBUTH OJIAHK 3aIMCH PE3yJIbTaTOB OIbITa (CM. Tabd. 2).
Buumanme! Tlocnennss rpada Omanka «Temmeparypa TOUKH MECTO-
MOJIO’KEHUS )KUBOTHOT'0» HE MOXKET OBITh 3all0OJTHEHA BO BpEMSI MPOBe-
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JIEHUS DKCIIEPUMEHTa, 3TO HYXXHO OyJeT cjaenaTh I0CJIE€ OIbITa
pu 00paboTKe MaTEPHUAIOB.

Tabmnura 2

Omuemmnblit O1aHK 3anUcU pe3yibmamoes IKcnepumenma

HazBaHue >KUBOTHOTO

BpeMH Ha4daJia 5KCIICPUMCHTA
BpeMH OKOHYAaHU:A SKCIICPUMCHTA

Mooske- Temmepa-
HUE KU- typa
Homepa [Toxazanus repmomerpoB (°C) BOTHOTO | o H ME”
oTCHe- B IpHGOpe CTOIIOJIOXKE-
HUS KUBOT-
TOB (cm) Horo (°C)
No 1 Noe2 | Ne3 | Ned | Neb
(10 cm) | (30 cm) [(50 cm) (70 cm)|(90 cm)
1 6 17 25 38 52 23 11
2 8 17 27 39,5 53 83 29
3 7 16 30 40 54 54 30
25 7 16 30 40 54 54 30

5. BKJIIOYMB 3JIEKTPOIUTMTKY, MTOOUTHCS YCTOMYMBOTO TpaJdeHTa
TeMIIepaTyphl B IprOOpe (XOJOMHBINA €ro KOHEI JIOJDKEH UMETh TEM-
nepatypy 0-10 °C, remnsiii — 40-50 °C).

6. YcTtaHOBUB TpeOyeMbIil IpaJueHT TeMmepaTyphl B mpuodope,
HayaTh U3y4aTh PCaKIIMU KHBOTHOTO IMYTEM 3aIlUCH €TI0 TOJOKCHHS
B MpUOOpE MO CAaHTUMETPOBOM MIkayie. OTCUETHI MPOU3BOIUTD Yepe3
KaXJble 3 MUH, OTKPBIBas KPBIIIKY Mpubopa U oTMeuas, Kakoe Io-
JOKEHHUE IO IIKaje 3aHMMAaeT CepeJrHa Tejla )KUBOTHOI'O B CAHTH-
MEeTpax OT «XOJOJHOTO» KOHIa mpuodopa (mpenmocienHss rpada
Onmanka). J[ns 3ammcu pe3ysabTaToB SKCIEPUMEHTA HCIOJIB30BAThH
Ta0JIUIly TpuBeIeHHOro obOpasmna (tadm. 2). OJHOBpPEMEHHO
IpU Ka’KAOM OTCYETe, KPOME IOJOKECHHUS JKUBOTHOTO, OTMEUAIOT
TaK)Xe U MOKa3aHMUs BCEX TEPMOMETPOB.

12



[Ipu orcueTax cpa3y crapaiiTech MoaMedaTh XapakTep MOBEIe-
HUSI )KUBOTHOI'O B KaHalie mpuOopa, 3TO MO3BOJIUT OTCEATh HEAOCTO-
BEpHBIC PE3YJIbTATHI, CBS3aHHBIE C METOAUYSCKUMHU TPUUYMHAMH,
CoMHEHHSI B KOPPEKTHOCTH TIOJIyYaeMbIX pPe3yJIbTAaTOB JOJDKHBI
BO3HUKHYTh B Cllydae, €CJU >KMBOTHOE OYEHBb JJIUTEIHHOE BPEMS
HaXOJUTCS B OJHOM TOYKE y OJHOTO M3 KOHIIOB Iprubopa. Takoe mo-
BEJICHHUE XHWBOTHOT'O MOJXET OBITh CBSI3aHO C YMEHBIIECHHUEM TIO-
JIBWKHOCTHU TIPU JJAaHHOW TemIeparype, a He ¢ €€ MpeAnodYTeHUEM
uii ¢ «3pdexTom KoHma». s MpoBEpKH ITOTO MPEATIOIOKCHUS
MOYXHO TEPEMECTUTh KMBOTHOE B APYroe MecTo Mpudopa, Hampu-
Mep B CepeAuHYy ONBITHOIO KaHaja, U NPOHAOII0AaTh MPHU MOCHETY-
IOMMUX OTCYETaX 3a M3MEHCHHUSMH B €ro IMOBEJACHHUH. Takke 4acTo
MHOTHE HACEKOMBIE PacCIOjiaraloTCsl Ha CTEHKAaX WJIW KPBIIIKE MpU-
Oopa, pe3yiabTaThl TaKUX OTCUETOB HE yUUTHIBalOTCSA. B KpaitHeM
cilydae HeOOXOJUMO CMEHHUTH 00OBEKT UCCIICTOBAHMS.

7. Ilocae 25 OTCUETOB MOJOMBITHOE JXKMBOTHOE M3BJICYDL M3 IPH-
O0opa U MOMECTUTHh B OOBIYHBIC YCIOBHUS €r0 COJEepPKaHUs B jJabopaTo-
pun. [Ilpy HEOOXOMMMOCTH MPUCTYIIUTh K M3YYCHHUIO TEPMOTAKTHYC-
CKOT'0 ONITUMYMa CJICTYIOIIEro >KUBOTHOTO.,

O6pab6omka pe3y/16mamoes

OO6paboTKy pe3yJbTaTOB JKCIIEPUMEHTA CleayeT HadaTh C II0-
CTPOCHHUS TaK Ha3bIBAEMOW TEMIIEpaTypPHO-TIPOCTPAHCTBEHHON CXEMBbI
npubopa (puc. 3). OHa TO3BONMT 3aNOJHUTH IOCICIHIO Tpady
omanka «TemmepaTypa TOYKH MECTOTOJIOKEHHS KHBOTHOTO», UYTO U
OyzeT B JajJbHEHIIIEM OTHPaBHOM TOYKOW Jisi 0OpaOOTKH aHHBIX U
ux aHanuza. Cxema npejacTaBisieT co00il OOBIYHBIM ABYMEPHBIN Ipa-
(UK, MOCTPOCHHBIMH Ha MUJUTUMETpoBOi Oymare. ITo ocu abcruce (X)
OTKJIQBIBAIOT PACCTOSHUE OT «XOJOJHOTO» 0 «TOpsSYero» KOHIa
npubopa B CaHTUMETpPAX, TAKOE K€, KaK Ha CAaHTUMETPOBOM JIEHTE,
HakJieeHHO# Ha mpubop. ITo ocu opaunat (y) — TemiepaTypy B rpa-
Jycax B TeX IpeJenax, KOTOphle OTMEYAIUCh B XOJI€ SKCIIEPUMEHTA.

K ocu abcuucc BOCCTaHABIMBAIOT MEPHEHIUKYJISIPbl B KOJIUYE-
CTBE, PaBHOM YHCJIy TEPMOMETPOB B MPHOOpE, U B TOYKAX, COOTBET-
CTBYIOIIUX TMOJIO)KEHUIO TEPMOMETPOB B MPUOOPE OTHOCUTEILHO Jie-
JICHAM HAKJIECHHOM CAHTUMETPOBOM JICHTHI. Tak, K MpUMEPY, €CIHU
TEPMOMETPOB B IIPHUOOPE MSITh, MEPBBIM U3 HUX HAXOJIUTCS HA paccTo-
sHur 10 cM OT «XOJIOJHOTO» KOHIIA, a CJICAYIOIIME PACIOI0KEHBI Ye-
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pe3 kaxasie 20 cM BAOJb MPUOOpa, TO HY>KHO HAPUCOBATH MATH MEp-
NICHIUKYJISIPOB TaK, Kak 3TO CICIIaHO Ha pPHC. 3.

A

°C
40T

307

207
15

'14 oM

-
»

Tepm Nel Tepm No2 Tepnt Ne3 Tepm Ned Tepnt Ne5 (cm)
(10 cm) (30 cM) (50 cm) (70 cMm) (90 cM)

Puc. 3. BcriomorarenbHbli Tpaduk U1l ONpeesieHUs] TeMIIepaTyphbl
TOYEK MECTOMOJIOKEHHUS >)KUBOTHOT'O B TEPMOTPAIUCHT-TIpUOOpE

Jlist ompenenieHusi TeMIepaTypbl TOYKHA MECTOMOJIOKEHUS KH-
BOTHOI'O B MpUOOpE BHIOUPAIOT ABA OJIMXKANIIUX K 3TOW TOUKE TEPMO-
METpa M OTHOCHUTEIBHO MX TEMIEpPaTyphl YCTAHABJIMBAIOT HCKOMOE
3HaueHue Temreparypsl. K mpumepy, npu nepBoM oTcyeTe cepeauHa
TeJla )KUBOTHOTO Haxodujaach B 14 ¢cM OT XOJOJHOTO KOHIIA Ipudopa
(cM. puc. 3). JIBa OmmKkadIIMX K 9TOM OTMETKE TepMOMETpa pacroJia-
ratotcst Ha pacctossauu 10 cm u 30 cM, mpu OTCUETE Ha MEPBOM Tep-
mometpe 0bu10 8 °C, a Ha BTopoM — 23 °C. DTH JBE TOYKH Ha Iep-
MEHAUKYJISIPAX COCAUHSAIOT MPSAMOM JIMHUEN U K HEW IPOBOJAT BEPTHU-
KaJIbHYIO JTUHUIO W3 TOYKH 14 cM. COOTBETCTBEHHO T'OPHM3OHTAIbHAS
JUHUSA K OCH OpJAMHAT TMOKa)KeT 3HAYEHWE TeMIepaTypbl TOUYKH Me-
cromnosiokenns xkuBoTHOTO (15 °C) (puc. 3). Takum crocoboM Boc-
CTaHABJIMBAIOT TEMIIEpATyphl B MECTaX HAXOXJICHHUS >KUBOTHOTO
B IIPUOOPE NMPHU KKIOM U3 25 OTCUETOB.

[Tocne Toro kak mocnemusia rpada Onanka «TemmnepaTypa TOUKH
MECTOTIIOJIOKEHHS KUBOTHOTO» OYyJET 3arloJIHeHA, JajbHeuIas oopa-
O0TKa JaHHBIX 3aKJIOYAETCS B TOM, UTOOBI YCTAHOBHTH, B KAKOUM 4acTH
npudopa KUBOTHOE B TEUCHHUE IKCIIEPUMEHTA HaXOAWIOCH Yalle Bce-
ro. DTa 4acTh U MOXKET pacCMaTpHUBATLCA KaK IMpeArounTaeMas JaH-
HBIM JKUBOTHBIM TeMIIepaTypHas 30Ha. {151 3Toro 10¢TaTtoyHoO mpoBe-
CTH MPOCTEUIITYIO0 CTATUCTUYECKYIO 00paOOTKy maHHBIX. HauaTh HyX-
HO C COCTaBJICHUS TaOJUIIBI U3 TPEX CTPOK. B BepXHel cTpoke pacmo-
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jararoTcs rpadbl, COOTBETCTBYIOIINE TEMIIEpAType Pa3HbIX 30H IOja
npuoopa, KOTOPYI0 HEOOXOAUMO pa3OUTh Ha OTMEJIbHBIC WHTEPBAJIBI.
Kak mpaBwiio, 10CTaTOYHO, YTOOBI IHPUHA TEMIICPATyPHOI'O HHTEP-
Bana cocrapisuia 2-5 °C, kak mokaszano B Tabn. 3. B cpenneii crpoke
3alUCHIBAIOT YHCIIO CIIy4YaeB, KOTJa KUBOTHOE OTMEUAIOCh B Tpejie-
JaxX JTaHHOT'O WHTepBajia TeMiiepaTyp. B rpadax HkHEH CTpoKH pac-
CUMTHIBAIOT T€ XK€ JaHHBIC, HO BBIPAKCHHBIC B MPOICHTAX K OOIIEMY
quciIy oTcueToB (25) B ombiTe (cM. TaoI. 3).

Tabnuia 3

Oopadbomka OAHHBIX RO 6CMPEYACMOCHIU HCUBOMHOZ0
OMHOCUMETbHO MEMNEPAMYPHO20 2PAOUEHMA

Temneparypa, °C | 15-20 |20,1-25 | 25,1-30 | 30,1-35 | 35,140

Yucno ciyyaeB 1 1 4 16 3

[IpotieHT OT 00611IETO
qHCIia CITydacB

4 4 16 64 12

3aTeM Ha OCHOBE TaOJUIbI HY>KHO MOCTPOUTH KPUBYIO BCTpeyae-
MOCTH JKHBOTHOT'O OTHOCHTEIIPHO TpajMeHTa TeMIepaTyphbl B IprOo-
pe. ns aToro Ha rpaduke mo ocu abcuuce OTKIAIbIBAIOT UHTEPBAIBI
temmeparypsl B “C (OepyTcst U3 BEpXHEH CTPOKH TAOJHMIIBI), a IO OCH
OpJIWHAT — MPOIEHT CJIy4aeB HaXOXKIECHUS KUBOTHOTO B JIAHHOM WH-
TepBaJie TeMIeparyp (BBITUCHIBAIOTCS M3 HUXKHEH CTPOKH TaOJIHIIBI).
Takoit rpaduk MO3BOJIUT BU3YaJbHO OMPEICITUTH MPEATIOUYUTAEMYIO
KUBOTHBIM TEMIIEPaTypHYIO 30HY U CPaBHUTb MPH HEOOXOIUMOCTH
TEPMOTAKTUICCKUE ONITUMYMBI Pa3HBIX BHJIOB )KHBOTHBIX (puc. 4).

Yacras ommbka CTyJIeHTOB ITpH 00pabOTKE JaHHBIX B TOM, YTO OHU
HE pa30MBaIOT TeMIlepaTypy Iojia Mpudopa HAa MUHTEPBAIBI, a 3aIHUCHI-
BalOT B TaOJMIly TIO BO3pPACTaHHIO T€ KOHKPETHBIC 3HAYCHUS TEM-
nepaTyphl, KOTOPhIE 3aHECEHBI B TIOCienHEl rpade OiaHka 3amucu pe-
3yJIBTaTOB IKCIIEPUMEHTA. B UTOTe KprBas BCTPEYAEMOCTH >KHBOTHOTO
OTHOCHUTEIILHO TEMIIEPATYPHOTO IPAIMEHTa OKa3bIBACTCSI UCKYCCTBEHHO
pPaCTSIHYTOM WJIM CIUIIKOM CYy>KeHHOW. Emé Oombine 3aTpyaHeHui
y CTyJICHTOB BO3HHUKAET, KOTJa HEOOXOIUMO MMOCTPOUTH KPHUBBIC BCTPE-
YaeMOCTH JIBYX WJIM 00Jiee BUAOB KMUBOTHBIX OTHOCUTEJILHO IPaIu€HTa
TeMIIepaTyp Ha OJIHOM Tpaduke, Haro100me n300paKEHHOTo Ha puc. 4.
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Puc. 4. KpuBbie 4aCTOTBHI BCTPEYAEMOCTH JIATYIIKHA TPABSIHOU
(Rana temporaria) u smepuiipl >xuBoposineii (Zootoca vivipara)
B pa3HBIX TEMIIEPATYPHBIX 30HAX MprOopa (110 JaHHBIM, TIOTYYSHHBIM
Ha T0JICBOM MpaKTHUKE CTyAeHTaMH (p-Ta Orojoruu u 3xojoruu Spl'y)

JIJIst TOTO BECh IMAIa30H TEMIIEPaTypPhl T0JIa IPHOOpa, KOTOPBIM
ObLT 3a(pKCUPOBAH B OMBITaX C Pa3HbIMU BUJIaMH >KMUBOTHBIX, pa3ou-
BaeTCsl HA MHTEPBaJIbl TAKUM 00pa3oM, 4TOOBI MOYKHO OBIJIO TOJACYH-
TaTh YUCJIO CIIy9acB HaXOXKJICHUS KUBOTHBIX PAa3HBIX BHJIOB B KaXKIOM
U3 TEMIIEPATyPHBIX UHTEPBAJIOB. [Ipu 3TOM MOTYT OBITH TEMIEpATYp-
HbIE 30HBI B MPUOOPE, B KOTOPHIX KUBOTHOE OJHOTO W3 BUJIOB HE ObI-
710 3aUKCUPOBAHO HU pa3y, B 3TOM CIydae B COOTBETCTBYIOIICH Ipa-
(e TabnuIBl IpocTaBiIsgeTcs HOJb (CM. TaoI. 4).

B 3aBepmienne o0paOOTKM JaHHBIX HEOOXOAMMO pacCUMUTaTh
TepMOoTakTHYeCKHii onTuMyM (B °C) IS IOJOIBITHOTO >KHBOTHOIO
MyTeEM CYMMHPOBAHHS BCEX IMOJIYUYCHHBIX MPHU 25 OTCUETax TemIiepa-
Typ B MECTax HaxO0XXJICHHS XKUBOTHOTO B MpUOOpe U JeleHUs 3TOM
cyMMmbl Ha 25. J[71s 3TO# cpenHel BeIMYMHBI TEPMOTAKTHYECKOTO OTl-
TUMyMa HEOOXOJMMO BBIYHCIUTH CTAHAAPTHYIO ONIMOKY, MCIOJIb3Ys
3HaHUS, OJIYYEHHBIE B Kypce 10 OMOCTaTUCTHKE.
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Ta6muia 4

Oopabomka 0aHHbBIX O 6CMPEUAEMOCHIU O8YX BUO08 HCUBOMHDBIX
8 COOMEEMCmEyUUX MmemMnepamypHsix 30Hax npuoopa

Temnepatypa, °C 15-20 | 20,1-25| 25,1—-30 (30,1—-35|35,1-40

Jlaryiika TpaBsiHas

[IporeHT OT 00IIIETO 8 60 32 0 0
quCIa CIIy4acB
Smepuna KUBOPOASAILAs
IIpouieHT OT 0011IETO 4 4 16 64 12
qucja caydacB

O6wue ykazaHus no 06cyxcdeHulo pe3y1bmamoe

[Ipuctymasi Kk OOCYXJIEHHUIO TOJYUYECHHBIX pE3yJIbTaTOB, MPOYU-
TalTe MPEJIOKEHHYIO 10 3TOU TeMe JuTepaTypy. Ecnu B xone nabo-
paToOpHOU pabOTHI yAANIOCh OMPEACIUTh TEPMOTAKTUUECKUE ONTUMY-
MBI HECKOJIbKUX BHUJOB >XMUBOTHBIX, IPOBEAUTE HX CPABHEHHE, IO-
CTpoUB rpaduk, aHaJOTUYHBIN MTOKa3aHHOMY Ha puc. 4. Eciu B Bamem
paclopsKEHUN JaHHBIE M0 TEPMOTAKTUYECKOMY ONTHMYMY OJIHOTO
BHUJIA ’KUBOTHOTO, TO CPABHUTE €r0 C TAKOBBIMH JKHUBOTHBIX, YCTAHOB-
JICHHBIMU paHee CTyJeHTaMHu (aKynabTeTa OWOJIOTUU U DKOJIOTHUHU
(puc. 5). Mcnoap3ys COOTBETCTBYIOUIYIO SKOJOTHYCCKYIO TEPMUHOJIO-
TUI0, YCTAHOBUTE, KAKWE W3 CPABHUBAEMBIX BUJIOB MPEANOUYUTAIIA 0O-
Jiee BBICOKYIO, a Kakue — 0o0Jiee HU3KYIO TeMIepaTypy. 3aTemM Hau -
Te uHpOpPMaIMIO 00 SKOJIOIMU CPAaBHUBAEMbBIX BHUOB, B YACTHOCTH
0 reorpauueCcKOM pacIpOCTpaHEHUH, 00 YCIOBHUSAX HX MECT OOHMTa-
HUsI, B TOM YHCJIE TEMIIEPATYPHBIX, O CYTOYHOU U CE30HHOU aKTHUBHO-
CTH, 00 OCOOCHHOCTSIX BEPTUKAIBHOTO pacipeiejieHus] B OMOIeH03ax,
O TeMIleparypax, MpU KOTOPHIX ATU BUJbI KUBOTHBIX HauOoOJIee ak-
THUBHBI B MIPUPOAHBIX ycioBusx. Caenante BbBIBOJ O TOM, HACKOJBKO
MOJYYEHHBIC 3HAYEHUSI TEPMOTAKTUUECKUX ONTUMYMOB XOPOIIO KOP-
pPENUPYIOT C YCIOBHUSIMU MECTOOOWTaHUS, reorpaduueckum pacrpo-
CTpaHEHUEM, XapaKTepOM CyTOUYHOW aKTUBHOCTU U JPYTHMH OCOOCH-
HOCTSIMH 3KOJIOTUY COOTBETCTBYIOIIMX BUOB KUBOTHBIX.
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Puc. 5. TepmoTakTrueckuit onTUMyM: 1 — OOBIKHOBEHHOW KOCTSIHKU
(Lithobius forficatus), 2 — xxy»xenuipl cagoBoi (Carabus hortensis),
3 — moxxaeBoro uepss (Lumbricidae), 4 — cnoHuka-3eleHy KT
(Chlorophanus viridis), 5 — kopoBku cemuroueunoii (Coccinella
septempunctata) (maHHbIe, MOJTYYCHHBIC Ha JIAOOPATOPHBIX 3aHATHAX
CTyZeHTaMu ¢-Ta OrojIoruH 1 3Kojioruu Spl'y)

JIJist MOATBEP KIEHUST CBOMX BBIBOJIOB MOAOEPUTE U3 MPEITIOKEH-
HOM JUTEpaTypbl HECKOJILKO MPUMEPOB HCCIEIOBaHUM, B KOTOPBIX
OBLJIO TMOKa3aHO XOPOIIEE COOTBETCTBUE YCTAHOBJICHHBIX JKCIIEPH-
MEHTaJIbHO TepMonpePepeHayMOB YCIOBUSM MPUPOIHBIX MECT OOU-
TaHUSl T€X WM WHBIX BHUJOB >KUBOTHBIX. Ilogymaiite, Tepmornpede-
pEHIYM BHJa 00YCIOBIMBAET BO3MOXHOCTh €0 OOMTaHUS B OMpeie-
JIEHHBIX YCJIOBHSIX CpPE€Jlbl WM YCJIOBHS MECTOOOWUTaHMS, K KOTOPhIM
BUJI JUJIUTEIIBHO aJalTUPOBAJICS, BIUSIOT Ha BBIOOpP >KUBOTHBIMU
MPEANOYNTAEMON TEMIIEPATYPHI?

B cnydae ecnu OyneT yCTaHOBJIEHO, YTO ONPEACIICHHBIE B AKCIIE-
PUMEHTE TEPMOTAKTHUYECKUE ONTUMYMBbI JKMBOTHBIX IIJIOXO COTJaCy-
IOTCSl C UX DKOJIOTMEW WJIM TEMIIEPaTypPHBIMU YCIOBUSIMU €CTECTBEH-
HBIX MECT OOMTaHHWA, UCHOJIb3ys JUTEpaTypHbIC HUCTOYHUKH, MOCTa-
palTech NPEAJIOKUTH TUTIOTE3bI, OOBSICHSIONINE MTOJJOOHOE PaCcXOXKIe-
Hue. [{ns sToro Hainure nHGOPMAIIUIO O TOM, OT KakuX (hakTOpOB 3a-
BUCUT TepMonpedepeHIyM BUIOB, MOKHO JIM CUUTATh TepMmonpede-
PEeHAYM YCTOMYHMBBIM BUIOBBIM MoKa3areneM. He 3a0biBaiiTe, BHIJIBU-
rasi TUTIOTE3bl, © O METOJUYECKUX OCOOEHHOCTSAX MOJOOHBIX IKCIIEPH-
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MEHTOB, KOTOPBIC OTOBAPUBAIUCH MPU ONMHCAHUM KOHCTPYKIIUU TEp-
MoTpaaueHT-TIpuoopoB. Eciu B Xoze 1abopaTopHOM padOTHI y1al0Ch
YCTAaHOBHUTHh TEPMOTAKTHYCCKHHA ONTUMYM Yy 0COOEH OJIHOTO WM pa3-
HBIX BUJOB, OTJIMYAIOIIUXCS pa3Mepamu (BO3pacToM), 0OCYIHTE, Kak
MOTYT OBITh CBSI3aHBI pa3Mephl TeJla KUBOTHOTO W €ro TEIUIOBOM Oa-
nadc. CKasajloch JU 3TO HA PA3IMYUH IPEIMOYMTACMBIX STUMHU JKH-
BOTHBIMH TEMITEPATyp B SKCTICPUMEHTE?
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1. beckpoBHbiil, M. A. TIpakTukyM 0O 53KOJOTMU >KUBOTHBIX
/ M. A. beckpoBnbIit. — Xapbkos, 1953, — C. 111-113.

2. booposckux, T. K. Cytounsie putmbl ¢oTo- U TepMornpede-
penaymMoB kierier Ixodes ricinus (Acarina, Ixodidae) / T. K. Bo6pog-
ckuXx, b. 3. Kaydman // XunHuky v nmapasuThl KPOBOCOCYIINUX WICHU-
cToHorux B ycioBusix Cesepa. — IlerposaBojck, 1986. — C. 18-28.

3. KomnuectBeHHbie  METOABI B TIOYBEHHOW  300JI0THH
/ 1O. b. be3oBa u 1p. — M., 1987. — C. 165-177.

4. Bepounkuii, B. b. TemneparypHsiii ontumym, Tepmornpede-
pEeHIYM U TEPMOTOJICPAHTHOCTb MPECHOBOJHBIX PAKOOOpPa3HBIX
(Cladocera, Isopoda, Amphipoda) : aBroped. auc. ... 1-pa OHOJI. HayK
/ B. b. Bepounkwuii. — bopok, 2012. — 48 c.

5. BepOuukuii, B. b. TemneparypHoe uz0upanue u wu3z0eraHue
y BETBUCTOYChIX pakoB Daphnia magna Straus (Crustacea,
Cladocera), akkIUMUPOBAHHBIX K IIOCTOSIHHOM  TEMIIEpaType
/ B. b. Bepounkwuii, T. Y. Bepounkas // U3Bectus PAH. Cepust 6mo-
gornueckas. — 2012. —T. 39, Ne 1. — C. 109-114.

6. 'onoBanos, B. K. Dkxonoro-gusnonornueckue 3aKOHOMEPHO-
CTH pacupeiesieHus] U TTOBEICHUS MPECHOBOAHBIX PHIO B TepMoTpa-
mueHTHBIX ycaoBusx / B. K. T'omoBanos // Bompockl UXTHOJIOTHH.
— 2013. — T. 53, Ne 3. — C. 286-314.

7. KaypmMan, b. 3. Bo3aMokHOE 3BOJIIOIIMOHHOE 3HAYECHUE PEaKIuu
TepMmoripedepeHIyMa NoHKMIOTepMHBIX *)HUBOTHBIX / b. 3. Kaydman
I/ Kypnan o6meii onomorun. — 1985, — T. 46, Ne 4, — C. 509-515.

8. Kaydpman, b. 3. CyTounbie puT™Mbl TepMoripedepeHayma Ko-
nopanckoro xyka / b. 3. Kaybman // Dxonorus. — 1983. — Ne 5.
— C. 87-88.

19



9. Kaydwman, b. 3. CyTtounsie putmbel QoTo- U TepmorpedepeH-
JyMOB HEKOTOPBHIX O€CIMO3BOHOYHBIX >KMBOTHBIX . aBTOped. OuC. ...
kaHj. ouon. Hayk / b. 3. Kaypman. — M., 1983. — 19 c.

10. Kaydman, b. 3. Cytounsie putmbl $HoTO- U TepMOIIpedepeHIy-
moB xuiHoi kopoBku Coccinella septempunctata L. (Coleoptera, Coc-
cinellidae) m Tneit Aphis sp. (Homoptera, Aphidae) /b. 3. Kaydhman
Il Noxnamet AH CCCP. —1981. — T. 261, Ne 6. — C. 1510-1512.

11. Kaydman, b. 3. ®oto- u TepmonpedepeHIyM HEKOTOPHIX
IpeJICTaBUTENIe KOMIUICKCAa XHIMHBIX KecTKOKphUIbIX (Coleoptera:
Carabidae, Staphylinidae) / b. 3. Kaydman, T. K. bo6posckux // DH-
ToMojorudeckoe ooo3penne. — 1991, — T. LXX, Ne 1. — C. 23-27.

12. JIuxkBentoB, A. B. Mcnonb3oBaHue MNpearnovyuTacMon Temrie-
paTypsl NpU H3YYCHHWH TOBeJIeHUs HacekoMbix [ A. B. JIukBeHTOB
I/ 3oonornueckuii xypHair. — 1960. — T. 39, Ne 1. — C. 53-62.

13. MakdenapeH, 3. Dkoorus kuBOTHBIX / D. MakdeapeH. — M.,
1965. — C. 34-38.

14. Haymos, H. I1. Dxonorus xuotubix / H. I1. Haymos. — M.,
1963. — C. 179-184.

15. Pocconumo, T. E. BeicoTHOe pacmpenencHue u tepmornpede-
peraym xyxenur] B Xuowaax / T. E. Poccommmo // 3oomornueckuii
xKypHait. — 1989. — Ne 4, — C. 58-65.

16. Tuxomupos, C. 1. K meroauke nzydenus tepmonpedepeHayma
YJICHUCTOHOTIMX, oOuTaronux B jecHoi moactuike / C. . Tuxomupos,
A. JI. Tuxomupona // Dxonorus. — 1972. — Ne 4, — C. 70-77.

17. Yepnsimes, B. b. Dkonorus nHacexkombix / B. b. UepHblies.
— M., 1996. — C. 34-35.

18. llunos, . A. IlpakTUKyM MO SKOJOTHH HA3eMHBIX IO3BO-
HOUYHBIX )XUBOTHBIX / U. A. IIunos. — M., 1961. — C. 49-59.

19. dxouroB, B. B. Dxonorus "HacekoMsix / B. B. SIxoutoB. — M.,
1969. — C. 121-124.

20. DKOJIOrMYecKUil SHIMKIONECIUYECKU cltoBaph / [Hayd. pen.
B. B. I'epman]. — Kumunues, 1990. — 406 c.

20



JlabopaTopHas pao6oTa 2

U3YYEHUE PEAKIIUUA AKUBOTHbIX
HATPAJAUEHT OCBEILIIEHHUA

TeopemuquKaﬂ Hacmb

Cer urpaer OOJIBIIYI0O W Pa3HOOOPA3HYIO POJb B KU3HEHHBIX
mpoiieccax >KMBOTHBIX. B 9KOJIOTHM O TEPMUHOM «CBET» IMOJpa3y-
MEBAETCsl BECh JAUAINA30H COJHEYHOTO M3IYUYCHHUs], MPEACTABISIONINI
coboif moTok sHepruu B npexaenax mmH BoiaH oT 0,05 go 3000 um
u 6osiee. B aTOM nuranazoHe BBIICISIOTCS HECKOJIBKO 00JlacTel, OTIIH-
YalolUXCs M0 (PU3NYECKUM CBOMCTBAM U 3KOJIOTHYECKOMY 3HAYEHUIO
JUTSL )KUBOTHBIX. [IpHMepHBIC TpaHMIIBI ATUX 00JIACTeH MOYKHO OIpe-
JEIIUTh CIASTYIOIMM 00pa3oM:

< 150 HM — 30HA MOHUBHUPYIOIIECH paaraIiy,

150-400 am — yasTpaduoneronas paauanus (Y D),

400-800 HM — BUAMMBIHA CBET (TPaHMIBI CMEIICHBI IJIs Pa3HbIX
BHJIOB),

800-1000 am — unbpakpacHas paguanus (MK),

> 1000 HM — 30Ha ganbHEH WHGPAKPACHOHN paguariu (TerioBoi
daxrop cpensi) (I1Iwmros, 1998).

HNonusupymoiiee u3IydeHue JeHCTBYeT B OCHOBHOM Ha CyOKJe-
TOYHOM YPOBHE (s]Ipa, MHUTOXOHJAPHWH), BIUICT Ha TCHCTHUSCKHUN aIl-
napat (Mmytanuun). [Ipy MallbIX 03aX HOBpeKIAOMUi 3PPEKT MoKeT
CMEHSATHCS CTUMYITUPYIOIIHM.

YabTpaduosieroBoe u3jiaydeHue o0sianaeT OOJIBIION HHEPTHI
Y OKa3bIBa€T HA OPraHM3Mbl TJIABHBIM 00pa30M XHMHUYECKOE JeH-
ctBre. CruiapHOE 00JIydeHHEe BPEIHO ISl OPTaHu3Ma, T. K. TIOBPEXK/IaeT
nensmecss kiaeTku. EcTh u monokuTenbHbI 3Pdekt. AKTUBUPYET
B KOK€ KJIeTKM JlaHTepraHca, oTBedaroniye 3a uMMyHuTeT. CTUMYIHU-
PYET MPOLECCHl KJIETOYHOrO CuHTEe3a. lloa AEUCTBUEM 3THUX Jy4yeu
CUHTE3UpyeTcs BUTMHUH D, perynupytomuii oOMeH Kanblus u ¢pocdo-
pa (Akumos, 1959; Haymos, 1963; I1Iumos, 1998).

Buaumblii cBer. [[JIs1 )KMBOTHBIX 3Ta 4YacTh CIEKTpa CBA3aHA
MpeXIe BCEr0 C OpUEHTAIMed B OKpyxkaromeil cpene. DddexTus-
HOCTb BOCIPUSITUS 3aBUCHUT OT BOJIIOIIMOHHOTO Pa3BUTHUS PEIEITO-
pPOB — OpraHOB 3pPEHHS. OT CBETOUYBCTBHUTEIBHBIX KJIETOK, pa3jiu-
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YAIONUX CBET U TEMHOTY JI0 CJIOKHO YCTPOEHHBIX TJjia3, BOCIPHUHU-
MarIuX 00bEMHBbIE OOBEKTHI B LIBETE M JBWKECHUU. Y HACEKOMBIX
U psija TTUIl BUIUMAS 9acTh PACIPOCTPAHSICTCS Ha OJMIKHIOIO 4acTh
Y®-30HbI criekTpa. Bocrnpusitue cBera penentopaMu 00eCreuruBaeT
OPUEHTUPOBKY >KMBOTHBIX B CPEAEC M HAXOXJCHHE OJaromnpusiTHHIX
yCIIOBHH ¢ momompbio (oToknHe3a u ¢ororakcuca (Axkumon, 1959;
Haywmos, 1963, Illunos, 1998; SIxonros, 1964). ®oTOKHHE3 — 3TO
HEOPUEHTUPOBAHHOE YCUJIEHUE JBHXKEHUU >XHUBOTHOTO TPHU POCTE
WHTCHCUBHOCTH 00Jy4YeHHs. DOTOTAKCHUC — OPHUSHTHPOBAHHOE II0
HAIPaBJICHUIO K MUCTOYHHMKY (ITOJIOKUTEIBHBIH TAaKCUC) WU OT HC-
TOYHHKA CBeTa (OTPUIATEIBHBIA TAKCHC) NBIKCHUE. JKUBOTHBIC H3-
OeraroT 4pe3MEepHOro OOJy4eHHUs, yXOJs B TCHb, CKPhIBasICh B yOe-
KUIAX, 3aKaNbIBasACh B TPYHT, COBEPIIAIOT TOPU3OHTAIBHBIE U BEp-
TUKaJIbHbIe MUTpanuu. OJIHAKO 3Ta MOBEJACHYECKAas PEaKIusl SBJISICT-
Csl, CKOpee BCEro, OTBETOM Ha COBMECTHOE JEHCTBHE HECKOIbKHX
dakTopoB — Temmeparypsl, cBera, BiaaxkHoctn (Haymos, 1963).
C nomo1po (POTOTAKCUCOB KUBOTHBIE MEPEMEIIAIOTCA B 30HY (o-
tonpedeperayma. @oronpedepeHayMm — 30Ha C MPEANOUYNTACMBIM
YPOBHEM OCBEIICHHOCTH. J[Jig ero onpeneneHust UCOoJIb3YIOT CIeIu-
anbHble (GoTOorpaareHTHbIe TpuoOopsl. Ilpennountaemass OCBelICH-
HOCTb 3aBHCHUT OT BHJIa >KUBOTHOT'O M €ro IKOJOTHYECKOr0 CIEKTpa.
Kpome Toro, peakiius Ha CBET MOXKET OINpPEeTsAThCs BO3pacToM, Qu-
3MOJIOTUYECKUM COCTOSIHUEM, TEMIIepaTypoill U BIaXKHOCTHIO BO3JY-
Xa, BpEMEHEM CYTOK, CE30HOM, a TaKK€ YPOBHEM HEPBHOTO BO30YXK-
nenus sxuBotHOro (YepHsimes, 1996).

NudppaxkpacHoe usaydyenue. BocrnpuHuMaeTcss BCeMH opra-
HU3MaMH, BO3JCHCTBYS Ha TEIJIOBBIC I[EHTPhl HEPBHOW CHUCTEMBI
’KUBOTHBIX, OCYIIECTBIISICT Y HUX PETYJISAIUI0 OKUCIUTEIBHBIX MPO-
IIECCOB W JBUTATEIBHBIX peakiuil (TEPMOKWHE3 HJIM TEPMOTAKCHC)
(Haymog, 1963).

[lo OTHOLIEHUIO K CBETY pa3iIvdaioT BUJABl IBPU(OTHBIE —
BBIHOCSIIINE IMAPOKUNA TUANTa30H OCBEIICHHOCTH (IHEBHBIC XKUBOT-
HbIC) ¥ CTeHO(OTHbIe — TEPCHOCSIINE Y3KO OIpaHUYCHHBIN aua-
Ia30H OCBEMICHHOCTH (TJIyOOKOBOJHBIC, MEMIEPHbIC, HOYHBIC, MMOY-
BECHHBIC JKMBOTHBIC). CTCHO(POTHBIC, B CBOIO OYEPEAb, JCIATCS
Ha cBeToJII00UBbIe ((poToduan) U TeHea0OUBBIE ((PoTOPOOHI)
Buabl (Haymos, 1963).
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AI[aHTaHI/II/I JKUBOTHBIX K COJHCYHOMY H3JIYUYCHHIO IIPUBCIACHA

B Tabu. b.

Tabnuua b5

Aoanmayuu HcuBOMHLBIX K C6Emy

Twun agantanuun

[Tpumepsr

buoxumuueckue u Pu3HOIOrHYeCKre peaKiny,

buoxummnueckue

JIeXxaIue B OCHOBE OMOPUTMOB. bruostomuHec-
dusznonornyeckue

[EHIIUA.

Penykiys v runepTpodus opraHoB 3peHUSI.

€JIEBUIHBINA BEPTUKAIBHBINA 3pAavOK, TAIIETYM.

Mopdonoruueckue i P P Y

3amnuTHas TUTMEHTAIUs KOXKH, OPIOIITHMHBI, MO3-

TOBBIX 000/104€K, UKpBI. OKpacka.

HN30eranne MecT ¢ HEONTUMAJIBLHOU OCBEILIEH-
ITOJIOTUUECKHUE HOCTBIO, YXO/I B TCHb, 3aKaIllbIBAHWUE B TPYHT,

CTPOUTENILCTBO YKPBITUM, MUTPALIUU.

Llenv pabomwi. onpenaenutsb GotonpedepeHIyM Y UCCIETYEMbIX

KHUBOTHBIX.

Mamepuaavi u 060pydogaHue

1) dpororpaaueHT-prooOD,

2) UCTOYHHK CBeTa (J1aMIla HaKaJuBaHUs, JIJIC),
3) vackl WU TaMep,

4) MO OMIBITHBIE KUBOTHEIE.

OnucaHue ghomozpadueHm-npuéopa

JIJIs BBITIOTHEHHS paOOThI HCIIOJB3yeTCs (hOTOrpagueHT-IprOOp
auHerHoro Ttuma. OCHOBOM MpuOopa ABISETCS ACPEBSHHBIA SIIUK,
pa3fieJICHHBIM HAa OMHAKOBBIE Kamephl MOJYMPO3PAYHBIMU TUTACTHH-
kamu (puc. 10). Mex 1y HIDKHUMH KOHIIAMH IJIACTHHOK M ITOJIOM OCTa-
eTcsl paccTossHue 1-2 cM st CBOOOHOTO TEPEABMKCHUS KUBOTHOTO
MEXAY KaMepaMu Mpu BbIOOpe Hambosee OJaronpusiTHOr0 CBETOBOTO
pexkuma. OTHa U3 BHEITHUX TOPIIEBBIX CTEHOK 3aKPhITa CTEKIIOM, Yepe3
KOTOpO€E MpUOOp OCBEIIAETCI UCTOYHUKOM cBeTa. B npubope co3znaer-
Csl TPAJMEHT OCBEIICHUS, YOBIBAIOIINI OT OCBEIIEHHOTO K 3aTEMHEH-
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HOMY KOHLY sIuKa. Eciayd MCTOYHMK CBETa H3/Iy4aeT U TEIUIOBYIO
sHEpruto (Harpumep, jJamiia HaKaJTMBaHUS), TO MKy HUMHU TTOMEIIa-
IOT TIPO3PaYHBIN IKPaH, HE MPOITyCKAIOIINN TETUIOBBIX JTyduel (Hampu-
Mep, IIOCKYI0 OaHKy ¢ Bojoi). CBepXy mpHOOp 3aKphIBACTCS KPBIIII-
KOM, YTOOBI MCKJIIOYUTH BBHINOJI3aHUE >KUBOTHBIX M MPOHUKHOBEHUE
CBETa MEXIy orcueTaMu. st Kakaol kamepbl HEOOXOAUMO C MOMO-
LBIO JIIOKCMETPA ONPEACIIUTh AUANA30H OCBEICHHOCTH, XapaKTEpHOU
i He€ B pa3HbIX Toukax (Hampumep, ot 100 mo 300 mirokc).

Puc. 10. YueOnsIif anamor GoTorpaaueHT-npudopa, UCroib3yeMbIii
Ha JJabOPaTOPHBIX 3aHATUAX JJIsI ONIPEACTICHUS
dboTonpedepeHayMa )KMBOTHBIX

Memooduka u nopsiook pa6omul

1. B kxadecTtBe OOBEKTOB SKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS
MOYXHO MCITOJIb30BaTh IMPECTaBUTENICH OSCIIO3BOHOYHBIX W3 pa3ind-
HBIX OTPSAJIOB HACEKOMBIX (KPYIHBIX IO pa3MepaM), JOKJIEBBIX Yep-
BEH, MMOYBEHHBIX MHOTOHOKEK 1 JAPYTUX OOWTATENICH MOYBBI HMIIH DITH-
reoOMOHTOB, a TaK)Ke IMMO3BOHOYHBIX — 3EMHOBOIHBLIX (HEOOIBIINX
JATYIIEK 1 a0 pa3HBIX BUAOB), penTHINK (HCOOIBIIMX SAIICPHII).
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JKUBOTHBIX HEOOXOMMO COOMpPATh U3 OMOTOIIOB U CPEeJI KU3HH,
KaK MOKHO pe34e OTJIMYAIOIIMUXCS APYT OT Jipyra mo GakTopy ocBe-
MICHHOCTH (OTKPBITBIC MPOCTPAHCTBA, JIEC C T'YCTHIM JPEBOCTOCM,
MOBEPXHOCTh TOYBBI, MOYBEHHAsl Cpeja, MOCTOSHHO 3aTCHCHHBIC
y9acTKU penbeda u T. 1.), TM00 OTIIOB IPOU3BOAUTH MPEIBAPUTEIH-
HO B pa3HOE BpeMs CyTOK (JIHEBHBIC, CyMEpCUYHbBIC, HOYHBIC BHJIBI
XUBOTHBIX). K kKakmoMy BHIy 00s3aTEIbHO MpPHIIATACTCS STHKETKA
C MOJIpPOOHBIM OINMHCAaHUEM OHUOTOMA, M3 KOTOPOTO BHUJ OBLI OTIOB-
neH. Kpome Toro, MoXHO MCTIOJIB30BATh JHOOBIX JIAOOPATOPHBIX KH-
BOTHBIX (COOTBETCTBYIONIErO MPUOOPY pasmepa), COACPIKaIIUXCs
B BUBapusAX (MBIIIH, JIATYIIKHA, TapakaHbl, CBEpYKH U Jpyrue Hace-
KOMBI€, Ha3eMHBIC MOJIIIOCKH).

2. YCTaHOBUTh W OTPETYJIUPOBaTh (POTOrpaaUEeHT-PUOOpP TakK,
4TOOBI BKJIFOYEHUE MCTOYHUKA CBETA CO3J]aBaJI0 B MPUOOpE rpaueHT
ocBeleHus (0T HanOOJIbIIEH OCBEIIICHHOCTH B OJTHOM KOHIIC JIO MakK-
CHUMaJIbHOTO 3aTeHEHUs B pyroM). JKenaTenbHO, YTOOBI OCBEIIaeMBbIii
KOHeEIl MpuOopa HE HArpeBayiCsi MICTOUHUKOM CBETA WJIM TaKOil 000rpeB
OBLT MUHUMHU3HPOBaH.

3. OTKpBITh KPBIIIKY NpUOOpa U MOMECTUTh 1 WM HECKOJIBKO
MOJOMBITHBIX >KMBOTHBIX B CpeAHUE Kamephl mnpubopa. 3aKphiTh
KPBIIIKY ¥ 1Mook 1aTh 20 MHUH, MOKa )KUBOTHOE OCBOUTCS C HOBOM 00-
CTaHOBKOM Y YCIIOKOUTCH.

4. TIpuroToBUTh Yachl ¥ OJAHK JJI 3allUCU PE3YJIbTATOB OMBITA
(tabm. 6). Yepes 20 mMuH HayaTh HM3yYCHHE PCAKIUH >KUBOTHOTO
Ha TPAJIUCHT OCBEIICHUS MMYTEM 3aMKCH MOPSIAKOBOIO HOMEpPA KaMephbl
(mepBas KaMepa pacrojiaraeTcs y OCBEIICHHOTO KOHIIA), B KOTOPOH
OHO HAXOJUTCA B MOMEHT OTCUETa, Yepe3 paBHbIC MPOMEKYTKH Bpe-
MeHH (2 MuH). Bpems oTcueTa MOXKET OBITh U3MEHEHO B 3aBUCHMOCTH
OT CKOPOCTH JBUKECHHS MOJOMBITHBIX XMUBOTHBIX. JIJIsI TTOABUKHBIX
KUBOTHBIX (P)KYKOB, MEJIKHX TapaKaHOB, MyX) IMPOMEKYTKH MOXKHO
YMEHBIIUTH 10 1 MUH, JUTsl MEIJICHHO TepeIBUTAONINXCs (MOJUTFOCKH,
T'YCEHHIIB) — YBEJIMYHUTh A0 3 MuH. Bummanme! I'pada Onanka
«OCBEIIEHHOCTh MECTOIIOJIOKEHHUS >KMBOTHOT0» JOJDKHA OBITH pac-
CUMTaHa M 3aroJHEHa MOCJe MPOBEICHUS IKCIIEPUMEHTA.

5. ITocne 30 oTcYeTOB MOJOMBITHOE >KUBOTHOE BBIHYThH U3 MPUOO-
pa. IIpuctynuth k uzyuenuro QgoronpedepeHayma ClIeayromero xu-
BOTHOTO. [lo HEOOXOAMMOCTHM MOKHO OJHOBPEMEHHO 3aIlyCKaTh
B mpubop He Oojee 2 BHUJAOB >KMBOTHBIX C YUETOM HX IOJOKCHUS
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B Tpodudecknx ceTsx. s KaXaoro M3 »KUBOTHBIX 3aIlOJHICTCS OT-
nenbHas Tabauna (tadi. 6).

6. IIpu HaTMYUK HECKOJBKUX 0COO€H OJHOr0O BHAA, MOKHO IIpH-
MEHHUTBH JPYyTOM BapHaHT METOAWKH. IOMEIIaTh B IPHOOpP OJHOBpE-
MEHHO HECKOJIbKO JKMBOTHBIX (5—10). Jlus sToro BapuaHTa JIydIle
B35Th HE OYEHb IMOJBHKHBIX KUBOTHBIX. [locie moaroroBku mpubdopa
’KUBOTHBIX PaCIpeeNIIIOT M0 BCEM KamMepaMm MHpHOOpa W OCTaBISIOT
B ycioBusiX rpaauenTta ocBemeHus Ha 20—30 MuH. 3aTeM MOgHUMAIOT
KPBIIIKY ¥ OBICTPO OMNPEISTAIOT MOJOKEHUE KUBOTHBIX B IIpHOOpE.
Habmronenue mydiie HadaTh ¢ TOrO0 KOHIIA MpuOOpa, TAe KOIUIECTBO
ocoOeil MmeHbIIe. Pe3ynbTaThl 3aHOCST B OTYETHBIN OJIaHK.

TaoOmuma 6
Omuemmbwlii 61aHK 3anUCU PE3YTbMAMOE8 IKChEPUMEHMA

Bpemst Havasa dkciepuMeHTa
BpeMst okoHYaHHS SKCIIEPUMEHTA
OcaenieHHOCTH (B oKcax) kamepbl Ne: 1, 2, 3, 4,5, 6, 7, 8.

HasBanue )XMBOTHOTO Hassanwne XxvBOTHOTO
[lonoxxeuune I[Honoxeune
OCBELIEHHOCTh OCBEUIEHHOCTH
Howmepa |xuBoTHOrO YKUBOTHOT'O
MECTOMOJIOKECHUA MECTOIOJIOKEHUSA
OTCUYETOB| B IpuOOpe B IprOOpe
KUBOTHOTO KUBOTHOT'O
(Homep (Homep
(smrokc) (smroKC)
KaMephl) KaMephl)
1
2
3
30

B xone paboThl npu M3yUYeHUH peaKIliu HACEKOMOI'O Ha CBET II0-
cTapaiiTeCb OTMETUTh OCOOCHHOCTH TOBEJEHHUS >KUBOTHOTO, YTOOBI
n30eXaTh METOJMYECKH OIMMOOYHOTO pPEe3ysIbTaTa, KOTOPHIA IMO3Ke
Oyzner TpyaHO OOBSICHUTH €CTECTBEHHBIMH NpuurHamMu. COMHEHHUS
MOTYT BO3HUKHYTb, €CJIM KUBOTHOE JOJITO€ BPEMSI CHUIUT HEIOBUXK-
HO B OJTHOM TOYKE WJIM YTJIy, YTO MOXKET OBITh CBSI3aHO C «3(PdheKToM
KOHIIa», WJIK HAao0OpOT aKTHBHO IBITACTCS BBIOpaThCs W3 mpubopa
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IIpH HEIJIOTHO 3aKPBITOM CTEKJIE WM KpBIMKe. B KpailHeM cirydae
HEO0O0XO0MMO CMEHUTH IMOJIONBITHOE KUBOTHOE. Hampumep, npo Hace-
KOMBIX B JIUTE€pAType OTMEUEHO ciepaytoiiee. «HalOmoaeHus B kame-
pax s onpeaeneHus GoronpedepeHyMa MoKa3biBalT, 4TO y 00JIb-
IIIMHCTBA HACEKOMBIX, IMMOMEIICHHBIX B KaMepy, peakius Ha CBET
NPUHITMITHAIBHO OTJIMYACTCS OT TOM, KOTOpas MMEeT MECTO depe3
nmongaca. ¥ BO30YXKIACHHBIX Iepecagkod HACEKOMBIX, KaK IPaBHIIO,
PE3KO BBIPAXXEHO CTpeMJICHUE JTUOO0 K CBETY, JUOO0 OT HETO, Y CIIOKOM-
HBIX K€ HACEKOMBIX 3Ta peakiusa Oosiee HelTpaibHa. OJHAKO CTOUT
JUIIb HEMHOTO IT00ECIIOKOMTh HACEKOMBIX, HAlpHUMEpP IOCTYdYaTh
0 Kamepe, Kak cpazy BO30OHOBISETCS Ta K€ pe3Kas peakiys, 4To
1 ObLTa B Havaje sxcrepumenTa» (Yepnsimres, 1996).

O6pab6omka pe3y/16mamoes

Hauunas 00pabOTKy pe3yJIbTaTOB, B IEPBYI OuYepedb CIEIYET,
UCIIOJIb3Ys TaOJHUIly OCBEIIEHHOCTH Kamep mpubopa (tabm. 7), pac-
CUMTATh CPEIHIOI0 OCBEILIEHHOCTh KaXKI0M KaMepHhl.

Tabmnura 7

3Hauenue oceéeuieHHocmu 6 Kamepax npuﬁopa

No kamepsbl OcCBeNIeHHOCTD, JIIOKC
5000-20000
1000-2000
650-1000
450-500
240-300
150-200
100-130
0-80

O N~ [WIN|(F

3areM 3aIloJIHATh B OJIAHKE C pe3ysIbTaTaMu dKCIIepUMEHTa rpady
«OCBeIEHHOCTh MECTOTIOJIOKEHUS JKUBOTHOTO». Jlasiee momnpITalTeCh
BBISICHHTB, KaKyl0 OCBEIICHHOCTh MPEANOYUTAIO KUBOTHOE B XOJIC
JKCIIepUMEHTa. JIJIS 3TOTr0 JaHHBIC HY)KHO IPEACTABUTh B TaOJHUIIC
B BUJIC BapHAIMOHHOTO Psjia YAaCTOThI BCTPEYACMOCTH Ka)JI0TO BHIA
B TOW MJTM MHOM KaMepe BO BpeMs ucciieoBanus (Tadi. 8).
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Tabmuna 8

Bapuauuonubtﬁ p}lo uacmomasl ecmpevaemocmu J’HCU60OMHO20
OMHOCUMEJIBHO C6€mM0O6020 zpa()uenma

Ne kamepsI (MM OCBEIICH-
HOCTb B JTFOKCaX)

1 2 3 4 3) 6 7 8

YHucio cnyydaes

[IpouieHT OT 001IETO
qucsa ciayyaeB

B mepBoii cTpoke TabyHIbl pacioaracM HoMmepa kamep ¢ 1 1o 8,
BO BTOPOHM — YacCTOTy BCTpedaeMOCTH (YMCIIO CIydaeB) KOrAa K-
BOTHOE OBLJIO OTMEYEHO B ATOM Kamepe, B TPEThe — 4acToTy BCTpe-
YaeMOCTH B IPOIICHTAX OT 001ero uncia orcueTos (30).

[To manHbIM Ta0j. 8 MOCTPOUTH KPUBYIO BCTPEUACMOCTH YKHUBOT-
HOTO OTHOCHUTEIBHO TPATUCHTa OCBEIICHHOCTH B  Hpubope
(cM. puc. 6). Ha rpaduke OymeT XOpoImmo BUIHA 30HA MPEAIOUHTAC-
MOM OCBEIIIEHHOCTH BHJa, a MPU HAHECEHWU Ha IpaduK KPUBBIX pas-
HBIX BUJIOB MOYKHO CPAaBHHUTH UX (HoTONpehepEeHIyMBI.

Puc. 6. KpuBble 4acToT BCTpEYa€MOCTH BUJOB — MNTEPOCTUX YEPHBIN
(Pterostichus niger) u ximon uranssuckuii (Graphosoma lineatum) B kame-
pax dortorpagueHT-iprOOpa (10 JaHHBIM, MTOJYICHHBIM Ha TOJICBOM Mpak-

THKE CTyJeHTaMH (-Ta OMoJI0THH U dKosoruu Spl'y)
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B 3akimoueHne HeOOXOAMMO pacCUMTaTh CPEIHHUHN MpeAnodYuTac-
MBIH YpOBEHBb OCBeleHHOCTH (B jrokcax) (u3 30 3HaueHHMit) CO CTaH-
JTAPTHOM OIIMOKOM JJI KaXKJA0T0 BUIA KMUBOTHOrO. [locTpouTsh TUCTO-
rpaMMy CO CpPEIHUMU 3HauYeHUsIMU (PoTomnpedepeHIyMOB U CO CTaH-
JApTHBIMU OIIMOKAMU 3THX CpeIHUX (KYChI») IJIsA pa3HBbIX BHUJIOB
MOJOMNBITHBIX )KMBOTHBIX, KaK MTOKa3aHO Ha puc. / u 8.

O6wue ykazaHusi no 06cyxHcdeHulo pe3y.1bmamoa

s paboThl Haja pa3AeiaoM MO OOCYXKIECHHUIO Pe3ysIbTaToOB HEOO-
XOJIMMO O03HAKOMHTHCS ¢ JInTeparypol mo teme (cMm. Huxke). CHavana
cpaBHuTe (QoTtornpedepeHIyMbl BHUJIOB >KMUBOTHBIX, HCCIEIOBAHHBIX
B XOJI€ DKCIEPUMEHTA, a 3aT€M CONOCTaBbTE 3TH JaHHBIE C HaWJICH-
HBIMU B JINTEPATYPHBIX UCTOUYHHKAX WM C JJAHHBIMH, MOJTYy4YEHHBIMU
paHee cTyAeHTamMu (akynbreTra Ouoioru u d3Kojorun  SApl'Y
(cM. puc. 7, puc. 8).

Puc. 7. ®oTonpedepeH1yMbl HEKOTOPBIX OECIIO3BOHOYHBIX )KUBOTHBIX !
1 — knona uranbsHckoro (Graphosoma lineatum), 2 — ky3Heurka
(Tettigoniidae), 3 — mypaBbs jecHoro pebkero (Formica rufa),

4 — nrepoctuxa yepHoro (Pterostichus niger), 5 — xKyKeauIbl YepHO
aecuoii (Carabus glabratus), 6 — mnoxnaeBoro uepss (Lumbricidae)
(maHHBIE, ITOJyYEeHHBIE HA JIAOOPATOPHBIX 3aHATUAX CTYJACHTAMH
¢-1a 6uonoruu u 3xonoruu SApl'Y)
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YcraHoBUTE XapaKTep OTHOIICHHUS M3YYEHHBIX )KMBOTHBIX K CBe-
TOBOMY (haKTOPY, UCIIOJIB3YS U3BECTHYIO U3 TEOPETUUECKOW YacTH TI0
ITOW TeMe DKOJOTHYECKYI0 TEPMHUHOJIOTHIO. B mUTepaTypHbIX HCTOY-
HUKaX HAWJWTE CBEJACHUSA 00 DKOJIOTHUU HCCIAEIOBAHHBIX JKMBOTHBIX.
JlJIs CpaBHUTENHLHOTO aHaIM3a MOXKET OBITh TOJIe3HOW HH(OpMaIus
00 apealnie paclnpOCTpaHEHHUS, YCIOBUAX MECTOOOMTAHUS, CYTOUHOMN
aKTUBHOCTH, paclpeiesieHnd B OMOTOMNaX, CYTOYHBIX M CE30HHBIX M3-
MeHeHHuaX doTronpedepenayma, OMopuTMax, Bo3pacTe, CTaauu pa3Bu-
THS JXKUBOTHBIX. ClieNlaiiTe BBIBOABI O TOM, HACKOJIBKO XOPOIIIO JINTe-
paTypHBIC CBEJEHHUS MOATBEPKIAIOT JAaHHBIC, MTOJTYUYEHHBIE BO BpeMs
skcniepuMenTa. Ecnu skcnepuMeHTanabHble doTonpedepeHayMbl He
COTJIACYIOTCSI ¢ DKOJOTUYECKUMHU CBEJEHUSIMH 00 €CTECTBEHHBIX Me-
CTOOOUTAHUSIX BHJIA, TO MPEJIOKUTE CBOIO TUIOTE3Y, OOBSICHSIONIYIO
pe3yabTaThl. 37€Ch MOXKET OBITh BaXKHOW HMH(OpMaIUs 00 YCIOBUAX
IIPOBEACHUS SKCIIEPUMEHTA. BPEMEHH CYTOK, CE30HE, TeMIlepaType |
BJIQXKHOCTH BO3/1yXa, (PU3HOJOTHUYECKOM COCTOSTHUN OpTraHu3Ma.

Puc. 8. Cpenaue 3Ha4CHUS MIPEATOINTAEMBIX OCBEIICHHOCTEH!
1 — simepwiibl )KuBOpoasIIeH (Zootoca vivipara), 2 — JSryIKkd TpaBsHON
(Rana temporaria) (manHbie, MOJIy4YEHHBIC Ha JJA0OPATOPHBIX 3aHATHIX
cTyaeHTamMu ¢-Ta Ouosioruu u sxosoruu SApl'y)

30



Jlumepamypa 045 06cyxHcdeHus pe3y1bmamoas

1. BeckpoBHbiii, M. A. TIpakTukyM 0O D3KOJOTMU >KUBOTHBIX
/ M. A. beckporubIii. — Xapbkos, 1953. — C. 129-134.

2. Kaypman, b. 3. Cytounbie putmbl poTo- U TepMorpedepeH-
JIyMOB HEKOTOPBIX O€CMO3BOHOYHBIX >KMBOTHBIX . aBTOped. HMHC. ...
kaHj. ouoi. Hayk / b. 3. Kaypman. — M., 1983. — 19 c.

3. Kaydwman, b. 3. Cyrounsle putmbl (HoTo- U TepmonpedepeHy-
moB xurHou kopoBku Coccinella septempunctata L. (Coleoptera, Coc-
cinellidae) u Tneit Aphis sp. (Homoptera, Aphidae) /b. 3. Kaydman
Il Noxmaaert AH CCCP. —1981. — T. 261, Ne 6. — C. 1510-1512.

4. Mazoxun-ITopmusikos, I'. A. 3penune nacekombix / I'. A. Ma3so-
xuH-IlopmHakoB. — M., 1965. — 263 c.

5. Haymog, H. I1. Okonorus >xuBotueix / H. I1. HaymoB. — M.,
1963. — C. 147-152.

6. Opmos, O. 0. IlBeTroBoe 3peHme u TmoBeAcHHUE aMbUOMA
/ O. 1O. Opnog, B. B. Makcumos // CencopHbie cuctemsbl. 3penue : cO.
—JI.,1982. — C. 114-125.

7. Tepentnes, I1. B. Jlarymka / I1. B. Tepertse. — M., 1950.
— C. 39.

8. Uepnslimies, B. b. Dkonorus Hacekombix / B. b. UepHsblies.
— M., 1996. — C. 12-16.

9. [lllunos, U. A. Dxomorusa / U. A. Hlunos. — M., 1998.
— C. 172-194.

10. SIxonToB, B. B. Dxomorusa nacekombix / B. B. SIxoutoB. — M.,
1964. — C. 17/8-185.

JlabopaTopHas pa6ora 3

U3YYEHHUE BJIUAHUA CIIEKTPAJIBHOI'O COCTABA
CBETA HA ITIOBEJEHHE ’KUBOTHbIX

Teopemutlecmm Hacmb

CnocoOHOCTh pa3inyaTh 1BETA — OJIHA W3 BAXKHEUIINUX (PYHKIIUI
3peHus. Kaxxapiii cBeTOUyBCTBUTEIBHBIN ammapar, Oyap To ¢hoTode-
MEHT WJIM TIJla3 >XUBOTHOTO, MOKET HEOJMHAKOBO pPEarupoBaTh
Ha CBET, OTJIMYAIOIIMICA IO CIIEKTPaIbHOMY cocTaBy. Ho o nBeToBoM

31



3pEHUH TOBOPSAT TOJIBKO TOTJA, KOTJa pa3Has peakiys Ha U3Ty4eHHS
Pa3IUYHOTO CHEKTPAIBHOTO COCTaBa HE 3aBUCUT OT UX MHTECHCUBHO-
ctu (PykoBoacTBo..., 1977).

B Hacrosiiee BpeMsi OCTaeTCsi HEPEIIEHHBIM BOMPOC, CIIOCOOHO
OOJIBITMHCTBO HUBIIUX OPTaHW3MOB OTJIMYATh IBETA WM OHH MOTYT
OIYIIaTh TOJILKO pa3HbIe YPOBHHU SIPKOCTH CBETA. Y CTAHOBJICHO, YTO
nadHUU OTIUYAIOT KPacHO-OpPaH)KEBBIA U ToJTyOOH I[BeTa, IMEHHO Kak
I[BETA, a HE TIOHMKCHHE WIIN YCUIICHUE SIpPKOCTH cBeTa (3epHoB, 1934).

Buayumeiil HaCEKOMBIMU CIIEKTP LIMPE, YEM Y UYEJIOBEKA. €ro Ko-
POTKOBOJTHOBAsI TpaHUIlA JICKHUT B yJIbTpaduosieTe ¢ JIUHON BOJHBI
MmenbIre 300-250 mxMm. [ToaToOMy BUIUMBIN HACEKOMBIMH CIIEKTp IIPO-
ctupaercs oT yubrpaduonetoBeix yydeil (A=300 HM) 10 KpacHBIX
BKIIFOUUTENIbHO (A=650 HM). Y HaceKOMBIX IBETa Pa3jIMyalOT U JTHEB-
HbIC ¥ HOYHBIC BUJIBI. Pa3Tu4aroT 1iBeTa Kak BhICIINE (ITYCITUHBIC, MY-
XHM), TaK W JpeBHEHIIHME (CTPEKO3bl, CapaHYOBBIC) IIPEICTABUTEIIN
kiacca. OpHaKO TPW TIOHMKCHHON OCBEIICHHOCTH Y HACEKOMBIX,
KaKk M y dYeJioBeKa, paboTaeT TOJBKO OJWH, 00jee YyBCTBUTEIHHBIN
IPUEMHUK, ¥ OHH CTAHOBSTCSA B OTHUX YCIOBHUSAX IBETHOCJICIIBIMH.
MoskeT BO3HUKHYTH BOTIPOC, JUISl YETO K€ HOYHBIM BHJIaM IIBETOBOC
3peHue, eCiu IS OCYIISCTBJICHHS €ro He BCerja JOCTaTOYHO CBETA.
[{BeTOBOE 3peHKE HEOOXOAUMO UM IO KpailHEel Mepe Jisi TOTO, YTOObI
Ha paccBeTe BbIOpATh MECTO JHEBHOI'O MOKOS, COOTBETCTBEHHO CBOEH
3alIUTHON BHEIIHOCTA. UTOOBI 0€30MIMO0YHO MOJIL30BATHCH 3aIllUT-
HOM (MacKupyloIel) OKpacKoi, Hy»KHO BBIOMPAaTh POH COOTBETCTBY-
IOIIEro I[BeTa, T. €. HEOOXOJAMMO yMeTh pasznndarh mneera (Maso-
xuH-ITopurasakos, 1965).

Y HaceKOMBIX B OCHOBHOM IPHXOJMTCS UMETh JICJIO C JIU- B TPH-
XpoMaTaMu, NepuepruIecKruii BETOPA3TUIAIOIINI anmapaTr KOTOPhIX
oOpa3oBaH AByMS WM TpEeMs TUIIAMH CBETONIPUEMHUKOB. MHOT 1A, Kak
y MEIOHOCHOM MYesbl, B Tj1a3y ObIBAET YETHIPE CIEKTPAIbHBIX THITA
PENEenTOpPOB, HO TIOBEJICHUYECKHUE OMBITHI MOKA3bIBAIOT, YTO IIBETOBOE
3peHHe MYeITbl TpuxpoMarndeckoe (Pykosomactso..., 1977).

JIJIsi BCceX HACEKOMBIX XapaKTepHa OOBIYHO BBICOKAS YYBCTBH-
TENBHOCTh K YIbTpaHuOIeTy, ONpeaesieMas CIelHaTbHBIM yJIbTpa-
(GHONETOBBIM» CBETONMPUEMHUKOM. JTa yacTh crektpa g0 20 pa3 6o-
Jee TMpUBJICKATEIbHA I TOJIOKHUTEIHLHO (POTOTAKCHYHBIX HACEKO-
MBIX, YeM, HaIIPUMED, KEITO-3eJICHbIC JIYIH. YIbTPadruoIeTOBOE U3-
JTy4YeHue JJIi HaCeKOMOr0 — 3TO MPEeXAEe BCEro WM I[BET Heoba,
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WM OTpakKeHne HeOa BOJHOM MOBEPXHOCTHIO. J[BM)KEHHE B CTOPOHY
IIPOCBETOB HEOA — 3TO BBIXOJ B OTKPBHITOE IPOCTPAHCTBO, B KOTOPOM
HET TPEMATCTBUI JJIA I0JIeTa U ONpPEICIICHHBIC YCIOBUs (OCBEIICH-
HOCTbh, TEMIIepaTypa, BIaKHOCTh, BeTep). Kpome Toro, B yapTpaduo-
JICTE Ha IBETKaX PACTCHHM M Ha CAaMHUX HACEKOMBIX IPOSBIISIOTCS PH-
CYHKH, YKa3bIBaIOIIMe Ha MECTOIIOJOKCHUE HEKTapa WX T0JI U BHUJ
Hacekomoro (PykoBonctBo..., 1977; Uepnsimes, 1996).

Cyns mo 371eKTpo(PU3H0TOTHISCKUM SKCIIEPUMEHTAM U pe3yJIbTa-
TaM IIOBEJICHYCCKUX OIIBITOB, OJU3KHE MOHOXPOMATHYCCKHE IIBETA
HACEKOMBIEC PACIIO3HAIOT HaWOOJIee YEeTKO B CPEIHEW 4YacTHU CIIEKTpa
(3enmeHblc M cuHE-(pUOJIETOBbIC IBeTa). LIBeTa, Jiexkalue Ha Kpasx
CIIEKTpa, a IMEHHO OPaH)XEBO-KpPacCHbIC, HACEKOMBIC Pa3IMYarOT CJia-
00, 1 OOJIBITMHCTBOM HACEKOMBIX OHHM BOCIPHHHMAIOTCS KaK YCPHBIH
et (PykoBoactBo..., 1977; SIxonros, 1964).

BonbImMHCTBO PBIO pa3IMYarOT IBETA, YTO JIOKA3aHO IICJIBIM Ps-
noM HaOmoaeHui. He pasnmuuaroT HBETOB, BUAUMO, TOJIHLKO HEKOTO-
pBIe XpSIIEBbIC PHIOBI M XPSAIIEBbIC TaHOUALI. OcTadbHBIE PBIOBI XO-
pOIIIO pa3WyaroT IBETa, YTO JOKA3aHO OIbITAMH C KOPMIICHHEM
U BBIPAOOTKOH YCIOBHBIX peduiekcoB Ha 1BeT (Hukonbsckui, 1953).

3putenbHas cucteMa aM(puOUil mo3BOISIET OBICTPO paclo3HaBaTh
pasInyHble 00BEKTHI, OIICHUBATH OMMACHOCTh W MPABHIIBHO Ha Hee pea-
rupoBaTh. [Ipr 3TOM 3amuTHAS peakius MOXKET OBITh JIOBOJBHO IPO-
CTOM. 3aBUJICB MPUOIFIKAIOIIETOCS Bpara, JIATyIIKa, MTHOBEHHO IIpHI-
raeT TyJa, Ijie TeMHee, — OyJb TO BoJa WM cymia. [[BeTHOe 3peHue
JATYIIEK CXOJHO C 4enoBe4eCKMM. OHM BHUASAT B CHUHEM, 3€JICHOU
U KpacHOW o0OyiacTu criekTpa. X ceTdarka MOXKET IMPHUCIocadInBaTh-
Cs K TEMHOTE, B OTUX YCJIOBHUSAX OHH BHIAT B OOJIACTH OT XKeJ-
To-3eieHoro Jo0 3eneHoro (Tepentses, 1950).

CeruaTka TJ1a3a IPECMBIKAIOIIMXCS CIIOXKHEe, YeM ceTyaTKa 3eM-
HOBOJHBIX. Y YacTH HOYHBIX BHJOB OHA COICPIKHUT TOJIBKO IAJOUKH,
VY o0iamaroniux IBETHBIM 3PCHUEM JTHEBHBIX BUIOB B CETYATKE €CTh
Y TTAJIOYKH M KOJIOOUYKH; Y MHOTHX BHJIOB KOJOOYKH CHA0XXEHBI CBOE-
00pa3HBIMH CBETO(PUIHTPAMU B BHJEC OCCIBETHBIX MU OKPAIICHHBIX
(’KeNTBIX, OpPAaHIKEBBIX, KPACHBIX) >KMPOBBLIX Kamelb. YyBCTBUTEIb-
HOCTb IIBETOBOTO 3PCHUS OOJBITHHCTBA MPECMBIKAIOIIUXCS CMEIIeHa
B JKEITO-OpaHkeBYI0 uacTh crnekrpa (Haymos, Kaprames, 1979).

Ajanranuy JKHBOTHBIX K CIICGKTPAJIBHOMY COCTaBY COJIHCUHOI'O
U3JIy4YeHUs MpUBEICHBI B Ta0. 9.
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Taobmumna 9

AOanmtmuu HCUBOMHBIX K CHEKMPAIbHOMY cocmaey ceema

Twun aganrTanun [Tpumepsnr

buoxumuueckue |Brpigenenue BEMECTB, SKPAHUPYIOLIUX CBETO-
DU3NO0JIOTUYECKUE | TPUEMHUKH

CrnenuanbHble CBETO(UIBTPHI, Pa3HbIE TUIIbI
CBETOIPHEMHUKOB

Mopdonoruueckue

Br100p MecT ¢ onTUMaIbHBIM CIIEKTPOM OCBE-
OTOJIOTHYECKHUE IICHUS, BEIOOP C MOMOIIBIO IIBETHOT'O 3PEHUS
MOJIOBOIO TTAPTHEPA, MTOUCK MUIIU

L]env pabomuvl — W3yYUTH PEAKIINH KUBOTHBIX Ha CIICKTPATbHBIN
CBETOBOM I'PAJIUEHT.

Mamepuaawvi u 060pydogaHue

1) nBeTHOM (poTorpaTueHT-IpUoOp,
2) yachl MJIA TalMeD,

3) UCTOYHHUK CBETA,

4) MOIOTIBITHBIC YKUBOTHBIE.

OnucaHue cnekmpa.bHo20 homozpadueHm-npubopa

JIns BBIMOIHEHHMST paOOThI KCIOJIB3YETCSA CICKTPalbHBIA (OTO-
rpagueHT-TIpHOOp JuHEHHOro THna (puc. 9).

Puc. 9. YueOHbIit aHanor cnekrpaibHOro (hoTorpagueHT-nmpudopa,
UCIIOJIB3YEMBIN Ha JIa0OPATOPHBIX 3aHATHUSAX JJI ONPEACIICHUS [IBETHOTO
dboTomnpedepeHayMa ) KMBOTHBIX
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OcHOBOI1 npuboOpa SIBISIETCS JEPEBSIHHBIN SIUK, 3aKPBITHINA C M-
TH CTOPOH CBETOHENPOHMIIAEMBbIM MaTepuasioM. C IIeCTOl CTOPOHBI
BMECTO BEpXHEH CTEHKH BCTABJICHBI I[BETHBIE CTEKJIA — CBETO(PHUIIb-
TPBI, C IOMOIIBI0O KOTOPBIX CO3JAETCs CIEKTPalbHbII CBETOBOM rpa-
nueHT. CBeTOMUIBTPHI PACTIONOKEHBI B TIOPAJIKE pPa3MEIICHUS JTydel
CTIEKTpa: OT JIIMHHOBOJIHOBOTO KpacHOro (700 HM) 10 KOPOTKOBOJIHO-
Boro ¢uonerooro (400 HM) m3nmydenus. B xome paboThl HEOOXOIUMO
CJICIUTH 3a TeM, YTOOBI HHTEHCUBHOCTh OCBEIICHUSI BCEX CBETO(DUIIB-
TPOB ObLTA MPUMEPHO OJIMHAKOBA. JTO JOCTUTACTCS PABHOMEPHOCTHIO
OCBeIIeHHS MPUOOpa 1o Beell ymHe (MOXKHO MCTIOIh30BaTh JUTMHHBIC
JaMITbl JTHEBHOI'O CBETA).

Memooduka u nopsiook pa6omuwl

1. B kadecTBe OOBEKTOB SKCIEPUMEHTAIBHOTO HCCIICIOBaHUS
MOXXHO HCITIOJIb30BaTh PA3JIMYHBIC BHUIBI HACEKOMBIX (KpYITHBIX
0 pa3Mepam), 3¢MHOBOJHBIX (HEOONBIINX JIATYIICK W Ka0 pa3HBIX
BUJIOB), penTiimii (HeOoapIuMX siepuir). KonmmuecTBo 0coOeit Kax-
noro Buaa (0COOCHHO HACEKOMBIX) OTJIABJIMBACTCS C TAKUM PACUCTOM,
YTO YacCTh 3K3EMIUIIPOB MONJET HA OMPEACICHUE CUCTEMATHYECKOU
MPUHAJIC)KHOCTH KMBOTHOrO. KpomMe TOoro, MoXHO HCIIOJIb30BaTh
TIOOBIX JTA0OPATOPHBIX KUBOTHBIX (COOTBETCTBYIOMIETO MPHOOPY
pa3Mepa), CoACpIKaIIUXCs B BHBApUAX (MBI, JIATYIIKH, TapaKaHb,
CBEPYKH M JIp. HACEKOMbBIC, Ha36MHBIC MOJITFOCKH).

IIpu 0TI0BE )KUBOTHBIX HEOOXOAUMO COOMpaTh U3 OMOTONOB, KaK
MOKHO pe3ue OTIUYAIOIIUXCA APYT OT Jpyra mo (paxTtopy OCBEIIeH-
HOCTH (OTKPBITBIC IIPOCTPAHCTBA, JIEC C TYCTHIM JAPEBOCTOEM, ITOBEPX-
HOCTh TIOYBBI, IOCTOSSHHO 3aTCHCHHBIC YYacTKH penbeda U T. I.).
Taxxe MOKHO TIPOM3BOAMTH OTJIOB B pa3HOE BpeMs CYyTOK (JHECBHEIE,
CyMepeuHble, HOYHBIC BHIbI JKUBOTHBIX). K Kaknomy BHIy 00s13a-
TEJIbHO MpUJIaraeTcsi 3TUKETKA C MOJPOOHBIM OMHCAHWEM OHOTOMA,
U3 KOTOPOTO BUJT OBLIT OTJIOBJICH.

2. YCTaHOBUTH 1IBETHOM (poTorpagueHT-npudOp B CTOPOHY HC-
TOYHMKA CBETa TaK, YTOOBI B MPUOOpPE CO3AaBAIOCh OTHOCHUTEIIHHO
PaBHOMEpPHOE OCBEIlleHHE. B kauecTBe UCTOUHHUKA CBETa MOXKET CIY-
KUTh OOJBIIOE OKHO, Jalolee PaBHOMEPHBIM pacCesHHBIN CBET,
a B Cly4yae HeJ0CTaTKa €CTECTBEHHOTO CBETa — JlaMra JTHEBHOT'O CBE-
Ta. JKenaTenapbHO, YTOOBI PUOOP HE HArpeBajiCsi UCTOYHHUKOM CBETa
WJIM Takoil 000rpeB ObIJI MUHUMHU3UPOBAH.
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3. [Tomectuth 1 WM HECKOMBKO MOAOMBITHBIX KUBOTHBIX B TPH-
00p. 3aKpbITh KPIIKY U noaoxkaAaTh 20 MUH, MOKa >KMBOTHOE OCBO-
UTCS C HOBOM OOCTAaHOBKOW U YCITOKOUTCA.

4. IIpuroToBUTH Yackl M OJAHK JJIsS 3allUCH PE3YJIhTAaTOB OIBITA
(rabn. 10). Yepe3z 20 mMuH HayaTh H3YYCHHE PEAKIUU >KUBOTHOTO
Ha CIEKTPAJIbHBIA TPAJMCHT OCBEIICHUS IyTEM 3alliCH IIBETa CTEKJIA,
HAIIPOTUB KOTOPOT'O OHO HAXOJUTCS TPU OTCUETE, Yepe3 paBHbIE MPO-
MEXKYTKHA BpeMmeHH (2 muH). Bpems orcueTa MokeT ObITh W3MEHEHO
B 3aBUCHUMOCTH OT CKOPOCTH JBWIKCHHS TIOJOTBITHBIX >KUBOTHBIX.
JIJIsT TIOABMKHBIX JKHBOTHBIX (KYKOB, MEIKMX TapakaHOB, MYX) IPO-
MEXYTKH MOXHO YMEHBIIUTH A0 1 MUH, 71 MEJJIEHHO MepeIBUTat0-
mmxcst (MOJITIOCKH, TYCEHHITbI) — YBEIHYUTD A0 3 MHH. [[ist 3amucu
pPE3yIBTATOB JKCIIEPUMEHTA HCIOJIHb30BaTh TAOJMIIBI MPUBEACHHOTO
obpasua (tadm. 10).

5. ITocne 30 oTCYETOB MOAOMBITHOE KUBOTHOE BHIHYTh M3 MPUOO-
pa. [lpucTynuth K U3y4EHHUIO PEAKIIMKU Ha CIIEKTPAIbHBIA COCTaB CBE-
Ta CJIEIYIOUIETO KUBOTHOrO. [Ipn HEOOXOAMMOCTH MOKHO OJHOBpE-
MEHHO 3aITyCKaTh B IpUOOp HE 0oJiee 2 BUJOB KUBOTHBIX C YUETOM UX
MOJIOKEHUS B TPOPUUECKUX CETAX.

6. [Ipy HamMUUKM HECKOJBKUX OCOOEW OJHOTO BHJIAa MOXKHO IIpH-
MEHHTh JPYrod BapHaHT METOIWKH. MOMEIIaTh B MPUOOP OJHOBpE-
MEHHO HECKOJIbKO HUBOTHBIX (5-10). /st sToro BapuaHTa JTydIie
B35ITh HE OYEHb MOJABUKHBIX KUBOTHBIX. [locie moaroroBku npudopa
YKUBOTHBIX pacIpeiesItoT 0 BCEM KaMepaM Ipruoopa M OCTaBIISIOT B
yCoBUSX crnekTpaibHoro rpaguenta Ha 20-30 muH. 3aTteM OBICTPO
OTIPENIETISIOT MOJ0KEHUE JKUBOTHBIX B Ipubope. Habmogenue nyure
HayaThb C TOro KOHIIA IpuOOpa, rjie KOJMYECTBO OCOOEH MEHbIIIE.
VYuyer nosjoxeHus ocobeit nmpousBoautcs 3—-5 pas3. PesynbTraThl 3aHO-
CSIT B OTUETHBIN OnaHk. Enie oguH BapuaHT METOJMKU BO3MOKEH, €C-
JM TIOMECTUTh CBETOGUILTPHI C TOPIEBBIX KOHIIOB IIBETHOTO (POTO-
rpaueHT-pUOOpa, a CBEPXYy HAKPBITh TEMHOM KphIMIKOH. UYepe3
5 MUH YUYUTBHIBAETCS, CKOJIBKO O0COO€H MPUBJICYEHBI K OAHOMY U JIpY-
TOMY OKOIIKY CO CBETOPMIbTpOM. TakuM 00pa3zoM MOKHO OIpee-
JSTh MPEANOYUTACMYIO YacTh CIIEKTpA.

B xone paboThl npu M3yUYEHUH PEAKIIMU HACEKOMOI'O Ha CBET IO-
cTapaiiTech OTMe4aTh OCOOCHHOCTHM ITOBEJCHMS >KMBOTHOT'O, UTOOBI
n30eKaTh METOJAMYECKH ONIMOOYHOTO pe3ysibTaTa, KOTOPHIA IMO3XKE
Oylner TpyAHO OOBSICHUTh €CTECTBEHHbIMU NpuurHamMu. COMHEHUs
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MOTYT BO3HUKHYTb, €CIIM KUBOTHOE JOJITOE€ BPEMSI CHUIUT HEIOIBUK-
HO B OJTHOM TOYKE WJIM YTy, YTO MOXET OBITh CBSI3aHO C «3(PheKToM
KOHIIa», WM, HA000POT, aKTUBHO TBITACTCS BBIOpAThCSA M3 mpubopa
MIPY HEIUIOTHO 3aKPBITOM CBeTOPuUiIbTpe. B kpalinem ciiyuae HeoOxo-

AUMO CMCHHUTD ITOJOIIBITHOC )KUBOTHOC.

Tabnuua 10

Omuemmnblil O1aHK 3anucu pée3yibmamoes IKcnepumenma

Bpems Hauana sxcniepruMeHTa
BpeMst OkOHYaHUS SKCIEPUMEHTA

Hassanue HazBanwne HazBanwne HazBanune
’KUBOTHOTO | JKMBOTHOTO | >XHBOTHOTO | J>XHMBOTHOIO
Howmepa ITonoxenue | Ilomoxxenme | Ilomoxenue | IlonmoxxeHue
OTCYETOB ’KUBOTHOTO | JKMBOTHOI'O | >XHBOTHOTO | J>XHMBOTHOI'O
B npudope B npudope B npudope B npudope
(uBet crekia) | (uBeT cTekia) | (BeT crekia) | (BET CTeKIIa)
1
2
30

O6pa6omka pe3y/1emamoes

JlaHHBIE SKCTIEPUMEHTA HY>KHO TIPEACTaBUTh B TaOJIMIIC B BUJC Ba-

PHAIMOHHOTO  psAJia 9YacTOThl  BCTPEYACMOCTH  KaXXJIOro  BHIA
T10]1 pa3HbIMH CBETO(PHILTPAMU BO BpeMs ucciieoBanus (tadm. 11).
Taomuna 11

Baputmuonumﬁ p}ld uacmomasl ecmpevaemocmu ’HCU6OMHO20
OMHOCUME/IbHO CREKMPAIbHO20 zpadueuma

LlBeT

dunosteToBEII
cBeTOUIBTpa

Kpacusriii | Kentsriit | 3enensriit | ['omyboi

Yucio
CIIy4acB

[Ipouent
OT O0IIIETO
YHclia CIy4yaeB
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B nepBoii cTpoke TaOnMIbl 3alMChIBAEM I[BET CBETOMUILTPOB,
BO BTOPOl — YacTOTy BCTpeYaeMOCTH (YHCIIO CITydacB), KOIJa >KUBOT-
HOE OBLJIO OTMEYCHO TI0J] JIAHHBIM CBETO(PHILTPOM, B TPEThEl — YacTo-
Ty BCTPEYAEMOCTH B TIPOIICHTAX OT 0011ero yuciio orcueTos (30).

[To naHHBIM TAONMIBI TOCTPOUTH KPHUBYIO BCTPEUAEMOCTH KH-
BOTHOT'O OTHOCHTEIBHO CIICKTPAJIBHOIO I'pajieHTa CBETa B MpUOOpe
(puc. 10). Ha rpaduke nomkHa ObITH BHAHA 30HA MPEATIOYNTAEMOM
’KUBOTHBIM YacTH CIICKTpa, NMPU HAHSCCHWM Ha TpadUK KPUBBIX pas-
HBIX BHJIOB MOJKHO CPaBHHUTH UX CIIEKTPAJIbHBIC Mpe(epeH Iy MBbl.

Puc. 10. KpuBble 4acTOT BCTPEUaEMOCTH Pa3HBIX BHJIOB HACEKOMBIX:

1 — xnoma uranesackoro (Graphosoma lineatum), 2 — Myxu KOMHATHOM
(Musca domestica), 3 — xy»xenuibl uepHoit aecHoi (Carabus glabratus),
4 — ronyosiaku (Lycaenidae), 5 — nepenuBHuiel TonosieBoi (Apatura
ilia) mox pa3upiMu cBeTOGUIBTPaMu (pOTOrpaHeHT-TIPHOOpPA
(Mo MaHHBIM, MOJTYYEHHBIM Ha TOJICBOM MPAKTHKE CTYICHTAMHU
¢-Ta Omogorun u 3xkojorun Spl'y)

O6wue ykazaHus no 06cyxcdeHulo pe3y1bmamoe

Jlnst paboTHI HaJ Pa3eioM OTYeTa MO OOCYXICHUIO PE3yJIbTaTOB
HEOOXOJMMO O3HAKOMHTBCS C JIMTEpaTypoll mo Teme (CM. HIDKE).
[Ipexme BCero CpaBHHMTE CIEKTpPaJIbHbIC MPEANOYTCHUS BHJIOB JKH-

38



BOTHBIX, HCCJICIOBAHHBIX B X0JI¢ KCIICPUMEHTA, a 3aTEM COIOCTABbLTE
9TH JIaHHbIC C HAWJCHHBIMHU B JINTEPATYPHBIX UCTOYHHKAX. ECIIU BBI
U3yYaad OJMH BHJ JKUBOTHOIO, TO MOXHO CPaBHHUTb PE3YJIbTaThl
C JaHHBIMH, MMOJTYYCHHBIMU paHee CTyAeHTaMH (paKyabTeTa OMOJIOTHH
u sxojoruu SApl'Y (cm. puc. 10, puc. 11).

Puc. 11. KpuBbie 4acTOT BCTpeUaeMOCTH JIATYIITKY TpaBsiHO# (Rana
temporaria) u smepuirsl )xuBoposaIiei (Zootoca vivipara) moj pasHbIMU
cBeToQUIbTpaMu GoTorpaaueHT-mpruodopa (Mo JaHHBIM, OJYYSHHBIM
Ha MOJICBOM MpaKTUKEe CTyAeHTaMHu (-Ta OHMoJjoruu u sKosioruu Spl'y)

B nuTepaTypHbIX MCTOYHHMKAX HAWAWTE CBEACHHUS 00 SKOJOTHUH
1 OMOJIOTMM MCCJICIOBAHHBIX >KUBOTHBIX. YCTAHOBUTE XapakTep OT-
HOIIICHUSI W3YYEHHBIX KMBOTHBIX K CBETOBBIM JIy4aM C Pa3HOW JIJIU-
HOM BOJIHBL. BBIpakeHO 1M TPEANOYTeHHE K KaKoMy-JTHOO IIBETY
WM OHO OTCYTCTBYeT? JlJii CpaBHUTEIBHOTO aHAIU3a MOXKET OBITh
MOJIC3HOM HHQOpPMAIUsI O CTPOCHUU OPraHOB 3PEHUS >KMUBOTHOIO
Y BO3MO>KHOCTH yJAaBIIMBATh Ty WA UHYIO YaCTh CIEKTPA, O POJIU OT-
JENbHBIX BUAOB U3TYyUYEHHS JJIsI OPraHU3MOB, YCIOBUSIX MECTOOOUTA-
HUSI, paclpeliesieHuu B Ouortomax, ouoputMmax. CrenaiTe BBIBOIBI
O TOM, HACKOJIBKO XOPOIIO JIMTEPATYPHBIE CBEACHHUS ITOATBEPKIAOT
JaHHBIE, TOJIYYEHHbIE B dKcriepuMenTte. Ecnu criekTpaiibHbie Tpede-
PEHAYMBI HE COTJACYIOTCSI C JIMTEPATYPHBIMU CBEJICHUSMHU O I[BETO-
BBIX MPENIIOYTCHUSAX WIM POJU OTIEIbHBIX BHUIAOB W3IIYYCHUS
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JUISl TAHHBIX OPraHW3MOB, TO MPEJJIOKUTE CBOIO THIIOTE3Yy, OOBSICHS-
IOIYI0 pe3yabTaThl. JIJisi 3TOrO0 MOXKET OBbITh BaXKHOW WH(OpMarus
00 yCIOBUSIX TPOBEICHUS IKCIIEPUMEHTA: (PU3HOJIOTHUYECKOM COCTOS-
HUU OPraHu3Ma, €ro MOBEICHYECKUX OCOOEHHOCTSIX, BDEMEHU CYTOK.

Jlumepamypa 045 06cyxHcdeHus pe3y1bmamoas

1. beckpoBHbiii, M. A. IIpakTUKyM 0O 3KOJIOTUU 3>KUBOTHBIX
/ M. A. beckpoBnbiii. — XapbkoB, 1953, —C. 134-135.

2. Mazoxus-ITopmrasikos, I'. A. 3penne Hacekombix / I'. A. Maso-
xuH-Ilopmnskos. — M., 1965. — 263 c.

3. Manteiidens, FO. b. 3putensHas cucrema u TmoBencHUE Oec-
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tameB. — M., 1979. — 272 c.
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7. Opnos, O. 0. IIBeTroBoe 3peHue u ToBeAcHUE aMmbuOuUii
/ O.1O. Opnog, B. B. MakcumoB // CeHcopHbIe cHCTeMBI. 3peHue : cO.
—JI.,1982. — C. 114-125.

8. PykoBoACTBO MO (PU3MOJIOTMM OPraHOB YYBCTB HACEKOMBIX
[ mon pen. mpod. I'. A. Mazoxuna-IlopmaskoBa. — M., 1977. — 224 c.

9. Tepentbes, I1. B. Jlarymka / I1. B. TepentbeB. — M., 1950.
— C. 39.

10. Yepnsimes, B. b. Dxonorus nacekomseix / B. b. UepHEIes.
— M., 1996. — C. 12-16.

11. lIunos, U. A. Dxkomorus / U. A. Mlumos. — M., 1998.
— C. 172-194,

12. SIxonTos, B. B. Dxomorusa nacekomeix / B. B. SIxoutoB. — M.,
1964. — C. 178-185.
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JlabopaTopHas pa6ora 4

W3YYEHME BJIMAHUSA AKTUBHOM PEAKLIUU CPE/IbI
HA BbIFKHBAEMOCTDb BOZHbIX ?KUBOTHbIX

TeopemuquKaﬂ Hacmb

3HadeHne BojopojaHoro mokaszarens (pH) mpexacraBmsier coOoi
OTPHUIIATENIbHBIA JorapudM KOHIICHTpAIlMd HOHOB Bojopoja. Kon-
LIEHTpalisl MOHOB BOJIOPOJA B YUCTOW MPECHOM BOJIE 10~ r*uou/n,
", clieqoBaTebHO, pH mpecHoit Boawl 7 (HewTpanbHas) (3enuH, beo-
ycoBa, 1988) (cnemyer momHuTH, uTo pH — norapudmudeckas QyHK-
IIMsI, TO3TOMY pacTBOp, KoTtophiii umeeT pH 5, Oyzer B 10 pa3 «kwc-
nee» pactBopa ¢ pH 6 u 1. 1.).

AKTHBHAsI PEaKIUs CPEabl KPYIMHBIX MOPCKHUX M MPECHOBOJIHBIX
BOJIOEMOB JIOBOJIbHO YCTOMYMBA W OOYCJIOBJICHA Hajluuuem «Oydep-
HOM» cucteMbl. CTabminbHOCT, PH NpHUpPOAHBIX BOA OMpeemseTcs
namuneM noHoB HCO; u CO5™ . CymMapHOe COAEpkKAaHUE Pa3HBIX
dopm yromsHoit kucnotsr (COp, H,COs, HCO3™ u CO5™) u 06pasyer
KapOoHaTHYI0 «OydepHyto» cuctemy. B ee coctaB BXOJAT Takke HUO-
HBI BOJOPOJIA, KaNbIMsA, MarHUsl M JAPYTHE PACTBOPEHHBIC BEIIECTBA.
Tem He MeHee aKkTUBHAs peakIiUs CPeabl UMEET MPOCTPAHCTBEHHYIO
U BPEMCHHYIO (CE30HHYIO M CYTOUHYIO) U3MEHUHUBOCTb.

Bonoewms! o 3navenuio pH mensat

Ha 3,7-6,95 — kucieie (03epa, 6010Ta),

6,96—7,3 — HelTpanbHbIe (MPECHBIC MATEPUKOBBIC BOJOCMBI),

oonee 7,3 — mienouHble (MOPCKHE U MAaTCPUKOBBIC HEOOJBIINE
u 3BTpodupyromnmecs BogoeMsl) (Koncrantunos, 1986).

Breigenstor crienyrommpe TPYNIbl OPraHu3MOB I10 OTHOIICHHUIO
K pH cpenpl.

JBPHHUOHHbIE — OPTraHW3Mbl, OOWUTAIOIINE B IIMPOKOM JHaria-
30He pH ot 2 10 10 (HeKoTOpBIC BUIBI XMPOHOMHUJI, MOKPEIIOB, OJIUTO-
xet, padok Asellus aquaticus).

CTeHOMOHHBbIE — OpPraHW3Mbl, OOUTAIONIUE B Y3KHX Mpeienax
pH (OoNBIIMHCTBO MPECHOBOIHBIX M MOPCKHMX OOMTATEICH WM opra-
HU3MBbI M3 3aKUCJICHHBIX BOJIOCMOB).

CTeHOMOHHBIE OPTaHU3MBI JICJIATCS, B CBOIO OYepe]lb, HA 3 TPYIIIbIL:
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Heiimpoghunbl — opraHu3Mbl, MPEANOYUTAIONIUE HEHTPAIbHYIO
peakuuio cpensl (pH = 7 — 7,5). Ayuooguibt — rugpoOHOHTHI KHUC-
apix BoJ (oOuTarenu cdarHoBeIX BogoeMmoB, rae pH omyckaercs
10 3,8, HE BCTpEUaroTCs B HEHTPaIbHO-IIEIOYHBIX BOJAX). Ankanugpu-
Jibl — TUAPOOUOHTHI MIEJTOYHBIX BOJA (MOJUTIOCKH, KUBYIIHE B BOJAX
¢ pH 6omnee 7) (3epuos, 1934; Koncrantunos, 1986).

AXTHBHAsI peakivsi CPebl SIBISCTCS BaKHBIM (PAKTOPOM, OIpejie-
JISTFOIITM CYIIIECTBOBAHUE OpPraHU3MOB. KOHIIEHTpaIyss HOHOB BOJIOPO/Ia
B OKpYJKaroIlleil cpene ACHCTBYEeT Ha OPraHW3M WM HEIOCPEICTBEHHO,
WM KOCBEHHO, 4epe3 jaerctBue CO,, BIusAsS Ha HMOHHOE COCTOSTHHE
Y TOCTYITHOCTh MHOTHUX HOHOB U METa0OJIMTOB, CTAOMIIEHOCTH MaKpOMO-
nekyn. HemocpenctseHHO BiusiHUE pH BbIpakaeTcs B BO3AEHCTBUUA BO-
JIOPOJTHBIX ¥ THAPOKCHIILHBIX HOHOB Ha 000JIOUKY KJIETOK, B pE3yJIbTaTe
Yero M3MEHSCTCS TIOCTYIUICHUE M BHIBEICHUE Pa3IMYHBIX BemiecTB. M3-
MCHSII IIPOHMIIAEMOCTh HAPYKHBIX MeMOpaH KieTtok, pH Biuser
Ha BOJTHO-COJICBOM 0OMeH oprann3MoB (3epHoB, 1934; Cemepnoii, 2008).

AJanTHBHOE MOBEJICHUE K W3MEHEHUIO KOHIICHTPAIIMH BOJIOPOJI-
HBIX MOHOB BBIPQKAETCS B THAPOMOHOTAKCHCE — H3MEHEHHUU I10JI0-
KCHMSI B IIPOCTPAHCTBE O] BiAUsHUEM pH, moucke u m3dupaHuu Me-
CTOIIOJIOKCHHUS C ONTHMAJILHBIMHA M3 HMCIOIIUXCS BO3MOXHBIX 3HaUe-
ausimu pH (3epHoB, 1934).

V3MeHeHns: B COOOIIECTBAX THIPOOHOHTOB 03€p MPU CHUXKCHUN
pH paccmorpenst B kaure B. T. Komosa (Komos, 2007). Dkcnepu-
MEHTAJIbHO BBISIBJIEHHBIE OCOOCHHOCTH COCTaBa COOOIIECTB MaKpO-
O€CITO3BOHOYHBIX MPHU pa3HOM ypoBHe pH moapoOHO paccMOTpPEHBI
B ctathbe H. A. Bepesunoii (bepesuna, 2001). Jlns cpaBHEHHS IIPU 00-
CYXKJICHHU PEe3yJIbTaTOB MPHUBEACHBI IIPUMEPhl OCHTOCHBIX O€CIT03BO-
HOYHBIX C JIAHHBIMH 10 MpejieiaM TojiepanTHocTr K pH (Taoi. 12).

Ta6muia 12

Jluanazonvl moaepanmuocmu nPecHOGOOHBIX OECNO360HOUHBLX
HCUBOMHBIX NO NOKA3AMEIAM PeaKUUU 600HOIL CPeObl
(no bepesunoti, 2001)

Jlnarna3oH TOJIEPaHTHOCTH
Bun ['pynma k pH
Palmomyia lineata Mokperis 2,0-11,0
Asselus aquaticus | PakooOpa3Hbie 45-11,0
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B pynma Jnara3on Eoliilj:lpaHTHocm
Oligotricha striata Pyueliankm 4,5-9,0
Euglesa subtruncata | Momtrocku 6,0-9,0
Tubifex tubifex OUroxersl 6,0-11,0
Helobdella stagnalis [TusBku 7,0-8,5

Ajanrtanuu KMBOTHBIX K aKTHBHON PEaKIMHM CPEbl MPHUBEICHBI
Hke (Tadm. 13).

Tabmuma 13
Aodanmayuu ncueomnuwvix k pH cpeowt
Tun aganrtanuu [Tpumepsnl
buoxumudeckue N3menenus paboThl HATPUEBO-KAIMEBBIX,
DH3HOJOTHYECKUE BOJIOPOJIHO-HATPUEBBIX HACOCOB
YTomamenrue moKpoBoB, 00pa3oBaHUE CIIH-
Mopdonoruueckue P P
34, HAJIUYUE PAaKOBUHBI
N306eranne MeCT C HEONITUMAaIbHBIMU 3HA-
DTOJOTUYECKUE
YyeHUusAMHU pH, ruiponoHoTaKCcuC
Llenv pabomur — omnpeneneHne MPeAesioB TOJEPAHTHOCTH BOJI-

HBIX KUBOTHBIX K pH cpenpl.

Mamepuaavl u 060pydogaHue

1) CTeKJISTHHBIE COCYIBI, 5) numnerkwu,
2) MEpHBIE ITUITHH/IPHI, 6) TUHIIETHI,
3) KOHIICHTPUPOBAHHAS YK- 7) 4Jachl,
CYCHasl KUCJIOTa, 8) nJIEKTPOHHEBIC BECHI,
4) KOHILICHTPUPOBAHHAS IIIC- 9) moIONBITHBIE YKUBOTHBIC.

noub (KOH mmu NaOH),

Memooduka u nopsiook pa6omul

1. B xadecTB€ MOJOMNBITHBIX >XHUBOTHBIX MOHO HCITOJIb30BaTh
BOJIHBIX O€CIO3BOHOYHBIX (’KYKOB, KJIOTIOB, JIAUMHOK HACEKOMBIX, BO-
JSHBIX KJICIICH, BETBHCTOYCHIX PakoOoOpa3HBIX), JIMYMHOK 3EMHOBO/I-
HBIX, MAJIbKOB WJIM MEJIKUX B3POCIBIX PHIO.
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2. B skcrniepuMeHTe co3aeTcsl TpaaueHT co 3HadeHusiMu pH ot 2
10 12. TloaroToBUTh CTEKISTHHBIE COCY/bl, 00bEMBI COCYJIOB U TPUTO-
TOBJICHHBIX PAcTBOPOB 3aBUCSAT OT Pa3MEPOB >KUBOTHBIX, JIJISI MEIKUX
0ecno3BoHOUHBIX AoctarodHo 50-100 M pactBopoB. I'paagmeHT pac-
TBOPOB TOTOBST Pa3BEJICHUEM KHUCJIOTHI W IIEJIOYH 10 HEOOXOAMMOU
KOHIICHTpAIMH, MyTeM J00aBJICHUS dTUX BEIIECTB K OTCTOSIHHOM BOJIO-
npoBoIHOM Boje. KoHIIEHTpaluio BOJOPOJHBIX HOHOB OMNPEIEISIOT
PH-MeTpoM MM ¢ ITOMOIIBIO PEAKTHBHOM WHIMKATOpHOM Oymaru (Me-
Hee TOYHBIN c1moco0). HyxHo moMHUTE, 4To pH B pacTBOpe HE MOCTOSI-
HEH U JOJDKEH OBITh M3MEpPEH uepe3 1-2 vaca mocje HMpHUroTOBICHUS
pacTBOpa W MEpeN MPOBEAEHUEM OmbITa. [Ipr BO3MOXKHOCTH Ka)XAyro
KOHIICHTPAIIMIO PACTBOPOB TyOJUPYIOT B HECKOJIBKUX MTOBTOPHOCTSIX.

3. B kaxpIit cocy momMemniaroT 1mo 3—-5 win (mpu BO3MOYKHOCTH)
OoJbIIIE JKMBOTHBIX OJIHOTO BHJA. 3alMcaB BpeMs Hadajla OIbITA,
HaOJII01AI0T 3a MOBEACHUEM U THOEBIO KUBOTHBIX B OTACIBHBIX CO-
CyJax C pa3HOM KOHIIEHTpAlUEl BOJOPOIAHBIX MOHOB. [[JIs 3TOrO 4e-
pe3 ompeneNeHHbIe, CTPOTO (PUKCUPOBAHHBIE MPOMEXYTKH BPEMEHU
(uepe3 10 MHMH) B TeUeHHE HE MEHEEe 2 U OTMEYAlOT BEDKHMBAECMOCTH
MOJIOTBITHBIX KUBOTHBIX B Pa3HBIX cocynax. JlaHHBIE B X0Je pabOThI
3aHOCSTCS B OJIaHK 3alUCH PE3yJIbTATOB PKCIEPUMEHTA JJII KaXIO0Tro
BHJIa OTACNbHO (Taba. 14, Tadm. 15).

Tab6muma 14
OmuemHnblil 61aHK 3anUCU PE3YTbMAMOE8 IKCREPUMEHMA

Bpems Hauana sxcniepruMeHTa
BpeMst okoHUaHUA 3KCIEPUMEHTA

BeokuBaemoctsb (%) Bua )KUBOTHOTO
pH |pH | pH | pH | pH | pH | pH pH|pH pH pH
213|456 |7 |8|9]10(11)|12

[Tpoa0IKUTEIIEHOCTD
dKCIIepuMeHTa (MHH)

0
10
20
30
40
50

120
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Tabmuua 15

Hpumep 3ANOJIHeHUsL OMYEHHO20 OJIAHKA
3anucu pe3yjivmamoe IKcnepumenma

Bpems Hauana sxcniepruMeHTa
BpeMst OkOHUaHUS SKCIEPUMEHTA

ITpO O BKHTEBHOCTE BenkuBaemocts (%) Daphnia pulex
H|{pH|pH|pH |pH |pH |pH |pH |pH |pH | pH
SKCIIepUMeHTa (MHUH) p2 p3 p4 p5 p6 p7 p8 pg 110 11 1 112
0 100{100{100(100|100{100{100{100{100{100|100
10 0| O [66(100({100{100{100({100(100|100| 33
20 0| 0 |66]100{100(100({100{100|100{100| 33
30 0| 0| O |66]100/100({100{100|100{66 | O
40 0| 0| O |66(100{100{100({100(100|66 | O
50 0| 0|0 |33|100({100({100({100/66| 0 | O
60 0| 0| 0 |33|100/100(100({100|66| 0 | O
70 0| 0| 0] O |100/100(100({100|66| O | O
80 00| 0| 0 |100{100({100({100/33| 0 | O
90 0|00 ]| O |100{100({100{66| 0 | 0| O
100 0| 0| 0] 0O |100/100{66 33| 0|0 |0
110 0| 0| 0] 0O |100/100/66| O |0 |0]|O
120 00| 0] 0 |100({100{33|0|0]|0]O

O6pa6omka pe3y/1emamoes

[Tocne okoHYaHUSI SKCIEPUMEHTA U 3aMOJIHEHUs OJIaHKa Pe3yJib-
TaTOB HEOOXOIUMO OIpPEJCIUTh TPAHUIIBI TOJEPAHTHOCTH BHUJA
o otHomeHuo k pH. J{isa atoro moctpoiite rpaduk, KOTOPBIH OTpa-
KaeT 3aBUCUMOCTb BBI)KUBAEMOCTH MOJONBITHBIX dKUBOTHBIX OT BEJIU-
yuHbl pH (puc. 12). ITo ocu abcruce otnoxute 3HadeHus: pH pactBo-
POB, a IO OCH OPJMHAT — MPOIICHT BBDKUBIIKX 110 OKOHYAHUM IKCIIE-
pumeHnTa (TocnedHss CTpoka OJjaHKa 3alUCH pPe3yJbTaTOB) OCOOCH
OT UX HayaJbHOTO KoJinuecTBa. Eciin B ombITe pacTBOPHI OBLIN C MO-
BTOPHOCTSIMHU, TO PAaCCUUTHIBAIOT CPEIHIOI0 BBIKUBAEMOCTh ISl KaXK-
JIOM KOHIIEHTPALUU U CTAHJIAPTHYIO OIIHOKY.
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Puc. 12. BepkrBaeMOCTh BOJHBIX KHBOTHBIX B rpaguente pH
(1o TaHHBIM, IMOJTYYCHHBIM Ha JJA0OPATOPHBIX 3aHATHIX CTyAeHTaMHU (-Ta
ouosoruu u sxojoruu Spl'Y)

O6wue yKka3zaHust no 06CyxHcdeHulo pe3y1bmamoae

O3HaKOMBTECh C JINTEPATYPOH IO TeMe DKCIEpPUMEHTa (CM. CITH-
COK HWXe). BHauase HeoOX0UMO ONPEIeTUTh IPE/IEIbl TOJICPAaHTHO-
CTH, 30HBI ONTUMYyMa M MECCUMyMa HUCCIEIOBAHHBIX BHUJIOB KHUBOT-
HbIX. BO Bcex 1u citydasix BO3MOKHO YCTaHOBHUTH TPAHUIIBI TOJIEPAHT-
Hoctu? Ecnu He yaanoch 3TOTO cjaenaTh, oocyautTe modemy? Bos-
MOXHO JId, YTO y BHJIa HE CYIIECTBYET I'PAHUI] TOJEPAHTHOCTH MO OT-
HomeHuto k pH? O6cynure B oTuere, 0OHAPYKEHBI JIU B XOJE dKCIIe-
PUMEHTA 30HBI ONITUMYyMa U IeCCUMyMa JJIsl TTOAOTBITHBIX JKUBOTHBIX.
ITo pe3ysibTaTaM BBIKMBAEMOCTH OTHECUTE U3YUYEHHBIC BUJIBI K KOJIO-
TMYECKHM TPYIINaM MO OTHOILIeHHIO K pH: cTeHO- U 3BpUUOHHBIE, all-
Kaouiabl, HeUTpoduisl, anuaodbunsl. [logymaiiTe, HaCKOIBKO TOY-
HbIE TpaHUIIbl 3BPU- U CTCHOMOHHOCTU CYIIECTBYIOT U MOXKHO JIH
HA OCHOBAHUHU SKCIIEPUMEHTA ONPEJETUTh dTU TPAHUIIbI ISl U3YUYCH-
HbIX BHAOB. [IpoBemuTe CcpaBHEHHE pa3HBIX BHJIOB JKUBOTHBIX
10 YCTOMYHUBOCTU K U3MEHEHUIO pEaKUuu cpeanl. Mcnonp3yure ure-
patypHble AaHHbIE (B TOM 4YHCIie TaOIUIy B TEOPETUYCCKOW YaCTH)
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U JJaHHbIC, TIOJTyUYCHHBIE Ha JIA0OPATOPHBIX 3aHATHUSX CTyJIeHTaMu (a-
KysnbTera Ouosornu w 3kosorun SApl'Y (puc. 12). Ilpu cpaBHeHUM
BBDKMBAEMOCTH Pa3HBbIX BHUJIOB XHWBOTHBIX HE TOJIbKO HCIIOJB3YHTE
pe3ysbTaT, MOJYYEHHBIA MO OKOHYAHWHM BPEMEHH JKCICPUMEHTA,
HO W MIPOCJIEAUTE U3MEHEHUE BBDKMBAEMOCTH BO BPEMEHU. JTO IMO3-
BOJIUT OLICHUTb, HACKOJIbKO OBICTPO OPTaHU3MbI PEarupyroT Ha U3yda-
eMblii (hakTop, U 00Jee TOYHO CPABHUTH YCTOMUYMBOCTH Pa3TUUYHBIX
BUJI0B. Kpome 3TOro, mogymaiite, octaiuch Obl pe3yJIbTaThl KCIIEPH-
MEHTa MPEKHUMU, €CJIU Obl BpeMs ombITa ObLI0 TpoasieHo. [ToBnusiio
OBl Ha PE3yJIBTATHI PKCIIEPUMEHTA TO, B KakuX yciaoBusx (mo pH) oou-
Tajau OpraHu3Mbl 10 Hero? Haiinure B nuteparype JaHHBIE O TOM,
BJIIUSCT JU Ha jerictBue pH xoHcTewsanus (B3aMMHOE JICHCTBHE) JIPY-
rux ¢aktopoB. [Ipu ucnonab30BaHUM OMpeAeIUuTeNed U IPyrou JuTe-
paTypbl BBIMUIIUTE CBEACHUS OO0 OTHOILIEHUM K AKTUBHOM peakiuu
Cpellbl UCCIICIOBAHHBIX BUJIOB U CPABHUTE HUX C MOJYYECHHBIMU B IKC-
MIEPUMEHTE. Y CTAHOBUTE BO3MOYKHOCTH HCIIOJIBb30BAHUS H3YyYEHHBIX
YKUBOTHBIX B KQUECTBE UHAUKATOPOB 3aKUCIICHUS UM 3allEIAaYUBAHUSA
cpensl. [Ipu 3aBepiieHnn oOCyKJIEeHUST HEOOXOIUMO PACCMOTPETh Me-
XaHU3M JIEUCTBUS HA ®KUBOTHBIX pH cpebl kak 3Koioruyeckoro (ax-
TOpa U aaNTaluu K HEMY .
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JlabopaTopHas pa6ora 5

BJ/IMAHUE COJIEHOCTH
HA BBI'KUBAEMOCTb BOAHBIX ?KUBOTHbIX

TeopemuquKaﬂ Hacmb

OcMmoTHYeCKre B3aMMOOTHOIICHUS THIPOOMOHTOB C BHEIIIHEH cpe-
JIOM 3aBHUCST OT COJICHOCTH M COJIEBOTO COCTaBa BOJIbI. MeXTy opranus-
MOM U BHEITHEH CpeIoi MPOUCXOAUT MOCTOSHHBIN 0OMEH BOJION U pac-
TBOPEHHBIMU B HEW BEIIECTBAMH, YTO COIPOBOXKAACTCSI W3MEHEHHEM
COJIEp’KaHusl TOTO U JIPYroro B TeJi€ KUBOTHBIX. B 3TOM 3akimtouaercs
CYIITHOCTh BOJIHO-COJICBOTO OOMEHA, KOTOPBIM TMPEJCTaBISIET OJUH
13 BaXKHEUIIMX acIeKToB oo1ero oomeHa Bemects (Haymos, 1963).

CosleHOCTL — O5TO CyMMapHOE CoOJiep)KaHuE B TpaMMax BcCeX
TBEPJIbIX MHHEPAIbHBIX PACTBOPUMBIX BEIIECTB, COJCPKAITUXCS
B 1 KT MOpPCKOi1 BOABL.
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CosreHOCTB BBIpa)KaeTCs B rpaMMax Ha JIUTP Win B ipoMuiuie (%o).

Bce mnpupomnele Boasl (cornmacHo BeHerumaHCKOW —cHCTEMe
1958 r.) o oO1mel MUHEpaIH3aIluy BOABI MOKHO ITOAPA3/ICIUTh.

e Ha nipecHbie — 110 1 /11 (%0),

o comonoBatbic — 1-30 /11 (%),

» Mopckue, wim conensie, — 30—40 1/t (%o),

* IICpPECOJICHHBIC, WM YabTparanuaabie, — 0ojee 40 /1 (%o).

CoseHOCTh BO/ABI — OMPEAEAIONINi (GakTop B MPUCTIOCOOJIECHUN
OpraHW3MOB K BOJHOW cpexe. B 3aBHUCHMMOCTH OT MUHEpaIH3alUH
Cpenbl 0OMTaHUs BCEX THAPOOMOHTOB pa3/esaOT HAa MOPCKHUX M TIpec-
HOBOAHBIX. OOmMe BUABI B 3TUX CpeAax cpeau Oecrno3BOHOYHBIX
IPaKTUYECKU OTCYTCTBYIOT. CBOEOOpa3HOM COJIEBOM rpaHULEH SIBIIS-
eTCSl TaK Ha3bIBaeMas «KPUTHUYECKas COJEHOCTh», paBHas 5—8 %o.
Bprllie 3TOM TpaHUIBl Pa3BUBAIOTCA THUIIUYHO MOPCKHE OPTaHU3MBbI,
a HIKe — THIHYHO npecHoBoaAHbIe (Pomanenko, 2004).

Wcxonst u3 alaniTUBHBIX BO3MOXHOCTEN OpraHu3Ma BbIIEPKUBAThH
KOJIeOaHMS COJICHOCTH, TUAPOOMOHTOR ACIAT Ha 2 TPYIIIHI.

CTeHorajIMHHble — OPraHU3MBbl, HE TEPEHOCSIINE 3HAYUTEIIb-
HBIX M3MEHEHUU cojeHOCTH. OOuTaTrennd TOJBKO MOPCKHX, TOJIBKO
MPECHBIX WM TOJBKO COJIOHOBATHIX BOJ. JBPHUraJMHHbIE — MOTYT
CYIIIECTBOBATh B YCJIOBHMSX HMIMPOKUX M3MeHeHUH cojienocT (Aurelia
aurita, Jemi, MPeCHOBOJHBIA CyJakK, IIyKa, Kedaib, KOPIOIIKa, Mpo-
XOJIHbIE PBIOBI — OCETPHI, YI'PH, JIOCOCH, CEIbAN, MHOTHE UH(Y30pHH,
JTUTOpabHbIe Opranu3mel) (SmHos, 1952).

Cy1iecTBOBaHME Pa3HUIIBI MEXAY HOHHBIM T'PaJHUCHTOM BHYT-
pEHHEN cpelibl TUAPOOMOHTOB M OKpY:Kalollled BOJBI CO3/IaeT Orlac-
HOCTh JINOO 00€3BOKMBAHUS OPraHU3MOB, JTU00 M30BITOYHOTO OOBO/I-
HeHus. B 00oux ciydasix €CTh yrpo3a MEXaHHYECKOro MOBPEKIACHUS
KJIETOK ¥ M3MEHEHMSI B HUX KOHIICHTPAIIMU XUMUUYECKUX AJIEMEHTOB.
O1u 3P GeKTs Tpeaynpexaat0oTcs pa3HbIMU MyTAMH. B 3aBUcHMOCTH
OT OCOOCHHOCTEH OCMOpEryJsiuu (T. €. CIIOCOOHOCTH C TOMOIIBIO
COBOKYITHOCTH (PUBMKO-XMUMHYECKUX MPOIECCOB 00eCIeunBaTh OTHO-
CUTEIBHOE TTOCTOSTHCTBO OCMOTHYECKOTO JaBJICHUS KUJIKOCTEH BHYT-
PCHHEH cpe/ibl OpraHn3Ma) THIAPOOUOHTHI JIEISITCS Ha TPYIIIH.

Iolikua00cMOTHYECKHE — HE CIIOCOOHBIE MO IJICPKUBATH O0JIee
WM MEHEe MOCTOSHHOE OCMOTHYECKOE JaBJICHUE TIPU U3MEHECHHH CO-
JIEHOCTH CPE[Ibl, BCJICICTBUE YE€Tr0 TOHUYHOCTh UX BHYTPEHHEH CpeJbl
NPUMEPHO TaKas ke, Kak U B OKpyXkaroriei Bojae (m3otonus). K aroii
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IpyIIle OTHOCATCS HHUBIIKME OECIO3BOHOYHBIC, JIBYCTBOpYAThIE MOJI-
JIFOCKHA, MHOTHME€ KOJbYaThle 4YEpBH, HUIrIokoxue. [lo-mpyromy oty
IPYIIYy Ha3bIBalOT 0CMOKOH(popMaTopamMu (0CMOKOH(OPMEPaAMH).

I'omoiiocMOTHYEeCKHEe — CIIOCOOHBIE K aKTMBHOHN PEryJIsiMu OC-
MOTHYECKOTO JABJICHUS, TOAACPKUBAIOT OTHOCUTEIBLHOE IMOCTOSIHCTBO
ATOrO MapameTpa BHYTPEHHEU CpeJlbl HE3aBUCUMO OT U3MEHECHUM COJIe-
HOCTH OKPY’KaloIer BOJBI. DTa rpyIla TaKKe HA3bIBACTCS OCMOPeEry-
JarTopamMu. K HEl OTHOCATCSL BCE€ TTPECHOBOJAHBIE OPraHU3MbI, MOPCKHE
PBIOBI, MOPCKHE MJICKOITUTAOIINE, HEKOTOPhIE paKOOOpa3HbIE.

Apanranuu >KUBOTHBIX K Pa3HOM COJICHOCTH BOJIbI MIPEICTABIICHBI
B TabO. 16.

Ta0Omumna 16

Aoanmayuu opeanu3moe K 2paouenmy coaeHocmu

Tun aganranuu ITpumepsnl

CuHTE3 CTPECCOBBIX OEITKOB, M3BMEHEHUE TPAHC-
MOPTHBIX MPOIECCOB, OPraHU3aIlUU IIUTOCKENETA,
AKTUBHOCTU COKPATUTEIbHOW BaKyOJIH, MHTEH-
CHBHOCTH JIbIXaHUs, U3MEHEHMS IPOHUIIAEMOCTH
MeMOpaH. AKTUBHBIM IEPEHOC MOHOB, a TAKXKE
M3MEHEHUS] BHYTPUKIJIETOUHOW KOHIIEHTPAIUU
aMHHOKHCJIOT B HaIIPaBJICHUH, YPABHOBEIIIMBAIO-
IEM CYMMapHOE€ OCMOTUYECKOE TaBJICHUE

B KJIETKE C BHEITHEH cpenoi. Perymsaius oobema
(Maccer). OOpaTtuMas aeruaparanus. Y qajncHue
Boabl. CojieBoM aHAOMO3.

[Tan1upu, paKOBUHBI, YIS, YBEITUUYECHHUE TIOT-
Mopdonoruueckue HOCTH MOKPOBOB, 00pa30BaHUE CJIM3U, IUCTUPO-
BaHME.

buoxumnueckue
dusnoornueckue

H30eranne MecT ¢ HEONTUMAJILHOM COJIEHOCTBIO,
CMBIKAHHE PAKOBHHBI, 3aKAIllbIBAHUE B TPYHT.

ITOJIOTHYECKHE

Llenv pabomsr — onpeneneHue NpeaeaoB TOJEPAHTHOCTH pas-
HBIX BUJIOB BOJHBIX )KUBOTHBIX B I'PAJMEHTE KOHIIEHTPAIIUIl COJIEBO-
ro pacTBopa.
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Mamepuaavl u o060opydogaHue

1) CTeKJISTHHBIE COCYIBI, 5) xmopu 1 HATPHS,

2) TMCTUILIMPOBAHHAS BOJIA, 6) IUHICTHI,

3) OyTHIIMpOBaHHAS MTUTHEBAS 7) MHAITETKH,
BOJA, 8) uachl,

4) coneBas cmech (MopcKast 9) nJIEKTPOHHEIC BECHI,
COJIb) WJIM KOMITOHEHTHI JIJIs & 10) MepHBIE UITHHAPHI.
HIPUTOTOBJICHHUS,

Memooduka u nopsidok pa6omul

1. B xauyecTBe MOIOMNBITHBIX >KUBOTHBIX MOYHO HCIIOIB30BaTh
BOJHBIX 0CCIIO3BOHOYHBIX (’KYKOB, KJIOIOB, JIMUMHOK HACEKOMBIX, BO-
ISHBIX KJICIIEH, BETBHCTOYCHIX PaKoOOpasHbIX), JIMYMHOK 3€MHOBOI-
HBIX, MAJIbKOB WJIM MEJIKMX B3POCIIBIX PBIO.

2. [IpuroToBUTh CTEKIISHHBIC OaHKH, YHUCTHIC COJICBBIC PAacTBO-
pel NaCl u/unu pactBopsl coneBoit cmecu (MOPCKOHM con) AJIs IMO-
MEIIECHHS B HUX MMOJOIBITHBIX XKUBOTHBIX. OOBEMBI COCYIOB U IIPH-
TOTOBJICHHBIX pPAacTBOPOB 3aBHUCAT OT pPa3MEPOB JKUBOTHBIX,
IUId METKUX 0ecrmo3BOHOYHBIX jgoctatouHo 50-100 M  colieBhIX
pacTBOpOB. B 3KchepuMeHTe co3dacTcs TPaJueHT KOHIICHTpaIlUi
COJIEBBIX PACTBOPOB OT YJbTPAIPECHBIX BOJ J0 paccoioB. Jlis sto-
I'0 UCIOJB3YIOT MPEABAPUTEIHHO MPOKUIISTUCHHYIO TUCTHIINPOBaH-
HYI0 BOJY, OOBIUHYIO IHTHEBYIO BOAY M PsSAJ COJIEBBIX PacTBOPOB
pasHoit koHnenTpaiuu 10 50 r/n u 6onee, Hanpumep 0 (IUCTHILIAT),
< 0,5 (mpecusie Boawl), 3, 10, 35, 50 r/n. HdomyckaeTrcs u Ooiee
ApoOHas pa30MBKa KOHIEHTPALIMI COJIEBBIX PACTBOPOB JJISI TOYHOTO
YCTAHOBJICHHS MPEJEI0B TOJICPAHTHOCTH BUJA K COJICHOCTH CPEIBI.
J1J1s1 IPUTOTOBIEHMS YMCTBIX PACTBOPOB ITOBAPEHHOM COJIM B3BEILH-
BaeTCsl COOTBETCTBYIOIICE KOJIMYECTBO COJU (B T) M pacTBOPSAETCS
B OIIPEJCICHHOM 00ObeMe IHCTHIUIMPOBAHHON BoOJABI (Hampumep,
B 11). ComeBas cmech, OJM3Kas MO COCTaBy M KOHIICHTPAIUU
K MOpckoit Bozae, Bkmouaer (B r/m): NaCl — 27,2, MgCl, — 3,8,
MgSO, — 1,7, CaSO, — 1,3, K,SO, — 0,9, CaCO; — 0,1 (3epHoB,
1949; Kosxkona, 1987). Ecau mo3BoiseT yueOHOE BpeMsI U UMCIOTCS
KOMIIOHCHTBI JJIS IPHUTOTOBICHHMS COJIEBOH CMECH, TO MOKHO
YCIOKHHUTH DKCIICPUMEHT, CpaBHUB 3P (EKT ACHCTBUS HAa BHDKHBAC-
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MOCTh JKMBOTHBIX 4HMCTOro cojeBoro pacteopa (NaCl) m coneBoii
cMmecu. J{yst 3TOro mapanaieabHO CTAaBSITCS ABE CEPHUH OIBITOB. OJHA
cepusi C pa3HBIMU KOHIIEHTPAIMSIMU UYHUCTOTO XJOpHUJA HATpHUs,
a pyrasi — C TaKMMH >K€ KOHIICHTpaIUsIMH COJIEBOM CMeECH, yKa-
3aHHOM BhIIe. HaunHaTh TOTOBUTH PAacTBOPHI y00HEE ¢ caMOi BbI-
COKOHM KOHIIEHTpAllMM, a 3aT€M HCIIOJb30BaTh METOJI MOCJEI0Ba-
TEJILHBIX pa30aBieHuid. [Ipu BOZMOXKHOCTH Ka)KayI0 KOHIIEHTPAIIUIO
COJIEBBIX PACTBOPOB AYOJIUPYIOT B HECKOJBKHX MTOBTOPHOCTSIX.

3. B kaxaplii cocy1 MOMEMAT Mo 3—5 Wi OOJbIle >KUBOTHBIX
OJIHOTO BHJIa M, 3allMCaB BpeMs Hayaja OIbITa, HaOJIOJAIOT 3a MOBE-
JIEHUEM M BPEMEHEM THOENH KMBOTHBIX B OTJICJIBHBIX COCyAax C pas-
HOM KOHIICHTpAIlUe COJIeBBIX PacTBOPOB. Jljisi 3TOrO uUepe3 ompene-
JCHHBIE, CTPOro (UKCHPOBAHHBIE IPOMEXKYTKH BpemeHU (depes
10 MMH) B TeYeHHME HE MEHEe 2 Y OTMEYaloT BBIKHBAEMOCTH IIOJI-
OMBITHBIX JKMBOTHBIX B Pa3HbIX cocynax. /laHHbie B Xo/e paboThI 3a-
HOCAT B OJIaHK 3aITMCH PE3YJIbTATOB AKCIIEPUMEHTA IS KaXKI0T0 BHIA
otpenbHo (Tadi. 17, Tabdma. 18).

Tao6muma 17

Hpumepbz 3an0JIHEHUSL OMYEMHBIX 0JIAHKO08
3anucu pe3yjivmamoe IKcnepumenma

Bpems Hauana skcriepuMeHTa
BpeMs okoHUYaHUS SKCIIEpUMEHTA

[Tpo10IKUTEIBHOCTD BepxuBaemocts (%) Notonecta glauca
skcnepuMenTa (MuH) | 0,2/n | <0,5,2n | 3,2/ln | 10,2z | 35,2z | 50, 2ln
0 100 100 100 100 100 100
10 100 100 100 100 100 66
20 100 100 100 100 100 66
30 100 100 100 100 100 66
40 100 100 100 100 100 66
50 100 100 100 100 100 66
60 100 100 100 100 100 66
70 100 100 100 100 100 66
80 100 100 100 100 100 66
90 100 100 100 100 100 66
100 100 100 100 100 100 33
110 100 100 100 100 100 33
120 100 100 100 100 100 33

52



Tabnuma 18
Bpems Hayaa dKcriepuMeHTa
BpeMst okoHYaHUs dKCIIEpUMEHTa

[Tpoa0mKHUTETHHOCTD BreokuBaemocts (%) Gyrinus sp.
skcriepumenta (MuH) | 0, 2/n | < 0,5, 21| 3,2ln | 10, 2ln | 35, 2/n | 50, 2ln
0 100 100 100 100 100 100
10 100 100 100 100 100 100
20 100 100 100 100 100 100
30 100 100 100 100 100 100
40 100 100 100 100 100 100
50 100 100 100 100 100 100
60 100 100 100 100 100 100
70 100 100 100 100 100 100
80 100 100 100 100 100 100
90 100 100 100 100 100 100
100 100 100 100 100 100 100
110 100 100 100 100 100 33
120 100 100 100 100 100 33

O6pa6omka pe3y/1emamoes

JIns  HarasaHOM BU3yalu3alldd  Pe3yJIbTaTOB JKCIEPUMEHTA
Y YCTAHOBJICHUS TPAHMII TOJCPAHTHOCTH BHUJA IO OTHOIICHHUIO K CO-
JICHOCTH CTPOSIT KPHBYIO, OTPAXKAIOIIYI0 3aBUCUMOCTh BEKHBACMOCTH
KMBOTHBIX OT KOHIIEHTpPAIIMH COJIEBBIX pacTBOpoB. Ha ocu opauHar
rpaka OTKJIaJAbIBACTCS MPOICHT BRDKUBIINX 0COOEH B KOHIIE dKCITe-
puMeHTa (depe3 2 4) OT MX HavajabHOrO KOJIMYECTBA, HA OCH aOCIIHMCC
— HCCleyeMble KOHIICHTPAITUU COJIEBBIX pacTBopoB (1/m) (puc. 13).
[Tpr HaIMYUK TTOBTOPHOCTEH JaHHBIC IO BBKHBACMOCTH JKHBOTHBIX
YCPEAHSIOT ¥ BBICUYMTHIBAIOT CTAHIAPTHYIO OIIHOKY.

O6wue ykazaHus no 06cyxcdeHulo pe3y.1bmamoa

[Mpuctynas K aHalM3y IOJyYEHHBIX PE3yJITATOB, IMPOYUTAKTE
NPEIJIOKEHHYIO 10 3TOM TeMe JIMTEpaTypy. BHadase MNonsITanTech
OIPEJICITIUTh 30HBI TOJCPAHTHOCTH, MMECCUMyMa U ONTHMYMa UCCIIEAY-
EMbBIX BUJOB K COJICHOCTH BOJIbI (B BHJIE auana3oHa B 1/11). Y 1aaoch u
BaM YCTaHOBUTh MHUHHUMAIIbHYI0 M MAaKCHMaJbHYIO T'paHHIIBI TOJIE-
panTtHOCTH? ECITM HET, IOyMaiTe, oueMy pe3yJIbTaThl IPOBEICHHOTO
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HKCMEPUMEHTa HE MO3BOJWIA ATOro cienarh. CBUIETENBCTBYIOT JIU
MOJTyYEHHBIE BaMU JKCIIEPUMEHTAIBHBIE Pe3yJIbTaThl 00 OTCYTCTBUU
IpaHUI] TOJCPAHTHOCTH (MM MHHMMAJILHOM TPAHMIIBI) Y UCCIICOBAH-
HBIX BHJIOB >KMBOTHBIX K COJICHOCTH cpeabl? BcmomHHTE, 4TO Takoe
30HBI TIECCUMYMa W ONTHMYyMa BHJIa TI0 OTHOIICHHUIO K IKOJIOTUYECKO-
My (akTopy? 3agyMailTech, YBEpEHBI JIU BbI B TOM, YTO HAa OCHOBE I10-
JTY4YEHHBIX JTAHHBIX BBl CMOTJIM YCTAHOBUTH 30HBI MECCUMyMa M OIITH-
myma. OOCyauTe 3TO B OTUETE.

Puc. 13. BepKkuBaeMOCTh BOJHBIX KUBOTHBIX
B TpajueHTe KoHIeHTpaiuii pactBopa NaCl mocie 2 yacoB SKCIIOHUPOBA-
HUs (aHHBIC MMOJTYYEHBI HA Ta0OPATOPHBIX 3aHATHSAX CTyACHTaMH (-Ta
onostoruu u sxojoruu SApl'Y)

Jlanee 1O JAaHHBIM O BBDKMBA€MOCTH BOJHBIX JKHBOTHBIX
B TPAIMCHTE KOHIICHTPAIIM COJIEBOTO PAacTBOPA, MCHOJB3Ys SKOJOTH-
YECKYI0 TCPMHHOJIOTHIO (CTCHO- W SBPHUTAIMHHBIC BHJIbI, Tajao(HIIbI,
rajooObl), OIpEIeINTe, K KaKOi SKOJIOTHUSCKOM TPYIIIE 10 OTHOIIIE-
HUIO K COJICHOCTH BOJBI OTHOCSATCS M3Y4YEHHBIE KUBOTHBIC. CpaBHHTE
YCTOWYHUBOCTh M3YUYCHHBIX BHJIOB KMBOTHBIX K COJICHOCTH BOJBI C Ta-
KOBOM Jpyrux BUAOB (cM. puc. 13), MOCTPOUB COOTBETCTBYIOIIUK Ipa-
¢buk. I3MeHUIICS 11 TIOCIIe 3TOr0 CPaBHUTEILHOTO aHAIN3a Balll BBIBOI
00 OTHOIIICHUH M3yYCHHBIX )KHBOTHBIX K COJICHOCTH cpe/ibl? [lompITaii-
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TECh HAWTH B MPEIOKECHHOW JUTEpaType WHPOPMALIUIO O TOM, IpH
KaKMX KOHKPETHBIX JUaria30HaX 3HAYCHHUI COJCHOCTH BOABI (B I/11) BH-
JIbI OTHOCST K ABPUTAJIMHHBIM, a IIPH KaKKMX — K CTEHOTaJIMHHBIM. [1o-
TyMalTe 00 OTHOCHUTEIIBHOCTH MOHATHH «3BPUOMOHTHOCTB» M «CTCHO-
OMOHTHOCTBH BHJIa», HACKOJIBKO BO3MOKHO OIIEpHUPOBATh UMH IPH HH-
TEpIPETAllMK PEATbHBIX SKCICPUMEHTAIBHBIX HOKOJIOIHYSCKUX JaH-
HeIX? OOCyauTe BEPOSITHOE BIUSHHE «(PaKkTopa BPEeMEHU» Ha Pe3yJib-
TaThl MPOBEJICHHOTO ombITa. Tak, B Tabm. 17, 18 mpuBoasATCS AaHHBIC
OIBITOB C JIBYMS BHJAMHU THIPOOMOHTOB, KOHCUHBIN Pe3yJIbTaT JKCIIe-
pumenTa (gepe3 120 MyH) Ha MEpBBIi B3I CBUICTCIILCTBYET B TIOJIh-
3y BbIBOJIa 00 OJMHAKOBOM TaJIOTOJEPAHTHOCTH (COJICYCTONYHMBOCTH)
ABYX BHIOB. OOBIYHO CTYJCHTHI MCIIONB3YIOT B aHAJIM3¢ MUMCHHO 3TH
JIaHHBIC, HEe oOpalias BHUMAaHHUS Ha JHHAMHKY IIpOIiecca BO BPEMEHHU.
OpHako TMPOCTOE CpPaBHEHHE BBDKMBACMOCTH IPEICTAaBUTEICH IBYX
BUJIOB C YYCTOM BPEMEHHOI'O (pakTopa IMOKa3bIBaCT HECKOJIBKO OO0JIb-
YO YyBCTBUTEIHLHOCTh K BRICOKOW COJICHOCTH BOJIBI OOBIKHOBEHHOT'O
rnazgpia (Notonecta glauca) B cpaBHeHHH ¢ TaKOBOM JKyKa-BEPTSIUKH
(Gyrinus sp.). Tak, BenkuBaeMocTth Notonecta glauca B Boe ¢ coieHo-
ctbio 50 /11 cHu3mIack yxke uepe3 10 MUH ombITa, B TO BPEMsI Kak OCO-
ou Gyrinus Sp. B 3TOM ke BOJI¢ HaYaIM Oru0aTh JHUIIbL B KOHIIE dKCIIEe-
pumeHTa (tabn. 17, 18). He 3a0bIBaliTe MPOBOIUTH TAaKOH aHAIM3, OH
MIO3BOJISICT BBISIBUTH TOHKHE PA3JIMYMs B TOJICPAHTHOCTH CpaBHHUBac-
MBIX BHJIOB K m3ydaeMoMy (akTopy. Kpome 3Toro, momymaiite, u3me-
HWJIach OBl YCTAaHOBJICHHAS BaMH 30HA TOJICPAHTHOCTH M3YUYCHHBIX BH-
JIOB K COJICHOCTH BOJIbI IIPH YBEIIMYCHUH IPOJIOJDKUTEILHOCTH OIBITA
(mampumep, 10 1 cyTok)? B kimaccnmyeckux ydeOHHMKaX IO SKOJIOTHH
BCE 3aTPOHYTHIC 371€Ch BOIIPOCHI PEIAKO OTOBapHBAIOTCA. B pesyibrare
y CTYZICHTOB CKJIQ/IBIBAETCS 10 HEKOTOPOU CTETICHH UJICATH3UPOBAHHOE
IIpeJICTaBIICHHE O 3akoHe TosepaHTHOCTH Illendopma u craTuyeckoin
KOJIOKOJIOOOpa3HOM KPHUBOM 3aBUCHMOCTH BBIKUBAEMOCTH 0CO0O€H BU/ 1A
OT WHTCHCUBHOCTH JIEUCTBHS 3Kojormueckoro akropa. OOcyxmas
3TOT BOIPOC, HAHAUTE HH(POPMAIIMIO M O TOM, KaK yCTOMYUBOCTD TH/I-
POOMOHTOB K M3MEHEHHUIO COJICHOCTH 3aBHCHT OT CKOPOCTH M3MCHCHHSI
atoro ¢akropa. [IpuBeanure B 00CyXI€HUH COOTBETCTBYIOIINE CCHITKU
Ha auTeparypy. [Ipu kakoM xapakTepe ACHCTBUSA COJICHOCTH, PE3KOM U
KPaTKOBPEMEHHOM BO3JICHCTBUM 3TOTO (hakTopa (KaK B BaIIUX JKCIIC-
PUMCHTAX) WM IIPH MOCTEIIEHHOM UINTEIBHOM MPUBBIKAHUU JKABOT-
HBIX K ITOBBIIIICHHOM COJICHOCTH, 30HA TOJICPAHTHOCTH TOTO JKE€ CaMOro
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BHjia OyaeT mmpe? Haligure cBeaeHUS O TOM, OT KakuX emié (haKkTopoB
3aBUCHUT TaJIOTOJIEPAHTHOCTh THApoOHOHTOB? IlpuBenure 3TH cBene-
HUS B 00CY X ICHUH.

Haiiaute nHpopmanuio B ONpeACTUTENSIX O BOJOEMaX, B KOTO-
pBIX OOBIYHO BCTPEYAIOTCS HCCICIOBAHHBIE BaMU THAPOOHOHTHI,
O BO3MOKHOCTH UX OOWTaHUsI B MPUPOJTHON BOJIE pa3HON COJIECHOCTH.
CrenaiiTe BBIBOJI O TOM, HACKOJIBKO XOPOIIIO COIIACYIOTCSl Pe3yJibTa-
Thl KCIEPUMEHTAIBHOTO OMNPEEICHUS COJICHOCTHBIX TOJIEPAHTHBIX
JIMara3oHOB THAPOOMOHTOB CO CBEJICHUSAMU O COJIEHOCTHBIX IPaHUIIaX
WX pacnpocTpaHEHUs B mpupojae. MOXKHO JIM UCTOJIb30BATh UCCIEI0-
BaHHBIX BaMU THJIPOOMOHTOB B OMOMHAMKALIMM OKPY>KArOUIEH Cpelbl
— KaK WHJIMKATOPOB 3aCOJICHUS BOJOEMOB?

[Ipu Hanuuuu naHHbIX cpaBHUTE 3G(EKT ACHCTBUS HA BhDKUBAE-
MOCTb KMBOTHBIX urcToro coyneoro pactsopa (NaCl) u conepoii cme-
cu. Kakue u3 pactBopoB okazanuch TokcuuHee? Haiiaure B mpensio-
xenHor nuteparype (Koncrantunos, 1986; I'onea u ap., 2013) uH-
dbopmanuio 00 rdekTe aHTaroHn3Ma HOHOB, KPaTKO OMHUIIIUTE B 00-
CY)XJICHUU CYThb 3TOro siBjicHUsA. [loATBepkKAaroT JIM Ballld SKCIIEPU-
MEHTaJIbHbIE JJaHHbIE HAaJTU4Hue 3Toro 3¢ dexra’?

B 3aBepmieHne oOCyXJIeHHS HEOOXOIMMO 3aTPOHYTh BOMPOCHI
0 MEXaHU3MaxX JEHUCTBUS Ha OpPraHU3MbI COJIECHOCTH CpPElbl M ajanTa-
IUSAX TUAPOOMOHTOB K 3TOMY (hakTopy. M3BEeCTHO, 4TO TUAPOOMOHTHI
00J1a1af0T MUPOKUM CHEKTPOM 3aIUTHBIX MPHUCIOCOOJIECHUNM OT OCMO-
TUYECKOro 00€3BOXKMBaHUS U 00BOJHEHHUS. Cro/la OTHOCATCS HAJIU4HE
OpPraHOB OCMOPETYJIAIINK, U3MEHEHUE TOHUYHOCTH BHYTPEHHUX KUI-
KOCTEH, OCMOU30JIAIINS, TTOBEICHYCCKHE alanTalni (AKTUBHBIA BBIOOP
OCMOTHYECKH OJIaronpHsTHON Cpesbl), CIIOCOOHOCTh K COJICBOMY aHa-
ounozy. Ompenenure, K KakOoil TpPymNIe >XUBOTHBIX IO OTHOIICHUIO
K COJICHOCTH OTHOCSITCS M3Y4YEHHbIE BaMHU TMAPOOMOHTHI. K OCMOKOH-
dbopmaropam wiu ocMmoperyisropam? Ha kakoM «KOHIIE COJIEBOTO
rpaieHTa» BbDKHUBAEMOCTh >KMBOTHBIX OKa3ajlaCh 3aMETHO HIDKE —
B BOJIE C OTCYTCTBHUEM COJIeH WJIM B TiepecosieHHoM Boje? C ueM 3To
MOTJIO OBITh CBSI3aHO B MEPBYIO OUYEpEb. ¢ (PU3HOIOTHUECKON yCTOM-
YUBOCTHIO )KUBOTHBIX WJIA C TIOBEJICHUECKMMU aanTaIusIMUA K COJICHO-
ctu? Ilpennoxure runore3sl, NOSICHAIONIME BEPOSITHBIE (DU3HOSIOTHYE-
CKHE MEXAHU3MbI THOENIN TUJIPOOUOHTOB B OCMOTHYECKU HEOJIaronpu-
aTHOM cpene. [lomymanTe, Kak MOTJIa U3BMEHATHCS MHTEHCUBHOCTD pa-
OOTBbI OPraHOB OCMOPETYJISLIUA U TOHUYHOCTh BHYTPEHHUX KUAKOCTEH
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U3YUYEHHBIX TUJAPOOMOHTOB B O€CCOJEBOM M MEPECOJCHHON cpeax.
Ot 00e3BOKUBaHMS MM OOBOJHEHUS (TMIIEprHpaTaIii) TKAaHEH MOT-
1 noru0ath kuBOTHBIE? [locTapaiiTech NpeaoKUTh OOBSICHEHUE BbI-
SBJICHHBIX BaMHU Pa3JInuUil B BBKUBAEMOCTH Pa3HbIX BUJIOB TUAPOOHO-
HTOB MPU PA3TUYHONU CONICHOCTH. J[JIs1 TOTO MPUBIEKUTE UHPOPMALIUIO
00 OTVIMYUAX B CTPOCHUHU U (DYHKIIMOHUPOBAHUU OPTaHOB BbIJCICHHUS
U3YYEHHBIX )KUBOTHBIX, IOKPOBOB T€JIA, O HAJTUYUH CPEACTB OCMOMU30-
nmsiiuu - (BeIZIEICHWE OOWJIBHOM CITM3M, JKHpPOBas CMa3Ka IIOKPOBOB,
HaJIMYME CTYJEHUCTOrO MAaHUUPS, IJIOTHBIX BOJAOHENPOHUIIAEMBIX I10-
KPOBOB, PAaKOBUHBI), O MECTOOOUTAHUH THAPOOHMOHTOB B MPHPOTHBIX
BoZoeMax (IUIAHKTOH, HEKTOH, SIIMHEHCTOH).
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