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JleTHsist moneBast mpakTuka no pazneny «OCHOBBI CPABHUTEIBHOU U
IKOJIOTUYECKON (DU3UOJIOTUU KM X» OTHOCHUTCSI K YYEOHBIM IpaK-
THKaM OHMOJIOTHYECKOTO Tpodu HHUMAaEeT BAXXKHOE MECTO B MOJTO-
TOBKE creruaanctoB. OHa Mo3BoiIsieT CPOPMUPOBATh Y CTYJCHTOB 00b-
EKTUBHBIC TPEICTABICHUS O (PU3HOJOTMYECKUX Ipolleccax, MpOTEKaro-
IIMX B OPraHU3ME >KHMBOTHBIX B €CTECTBEHHBIX YCJIOBUAX HX CpEIbl
oOUTaHUA.

IHeabI0 MPaKTUKHU SBIISIETCS 4YEHHUE DKOJOTMYECKOr0 U CpaBHU-
TEJIbHO-(PU3UOJIOTHYECKOTO aCIEKTOB CUCTEMHOMN opraHu3aiuu, qudde-
pPEHIMAIIUK, UHTErpaliu (PYyHKIMH U TPUHIMUIIOB 00ECIICUCHHS TOMEO-
CTaza OpraHu3Ma >KMBOTHBIX.

B 3aja4yu NpakTUKU BXOAST NMPUOOPETCHHE YMEHUW M HABBIKOB
IIOCTAHOBKU TIOJIEBBIX 3KCIEPHMEHTOB, a TaKX€ OCBOCHUE METOHO0B
OLICHKU (DYHKIIMOHAJIBLHOTO COCTOSTHHUS OCHOBHBIX CHCTEM OpraHu3Mma
KUBOTHBIX. HeoOXOaUMBIMHM YCIIOBUSIMH peaIM3allii TPAKTUKHA SIBJISI-
I0TCSl €€ MCCIIeIOBaTEIbCKUI XapaKTep, HAaUMHasA C MOCTAHOBKM LIEJIH U
3a/1a4 paboOThI, MX PEIICHUS B XOJI¢ MPOBEACHUS dKCIIEPUMEHTA U aHaJIH-
3a PE3yJbTATOB J10 (POPMYJIUPOBKHU 3aKITIOUCHUS U BBIBOJIOB, 4 TAKKE aK-
TUBHAs WHJUBHUIyaJbHAas U CaMOCTOsTEIbHas paboTra cTyjaeHToB. OHa
OCHOBBIBACTCS HA 3HAHMSX, IMOJIYYEHHBIX CTYJCHTaMHU MPU H3YUYCHUU
nuciuiuine «l{utonorusy, «l'ucromorus», « AHaTOMUSD, «DPU3NOTIOTHSA
YEJIOBEKA U KUBOTHBIX», «DHU3MONOTUSA BBICIIEM HEPBHOMW AEATEIIBHO-
CTH», a TaKKe y4eOHBIX MPAKTHK IO 300JIOTMH OECIIO3BOHOYHBIX U IO-
3BOHOYHBIX >KMBOTHBIX. 3HAHUS, YMEHHUS M HABBIKH, MPUOOPETCHHBIC B
XO0/JI¢ MOJIEBOM MPAKTUKH, OYIyT B JAJIBHEHIIIEM HUCIIOIB30BaHbI IIPH U3Y-
YEHHUH CIEUKYPCOB « DU3MOTOTMYECKUE METO bl UCCIEA0BAHUS» (pa3iel
OOJIBIIIOr0 MPAaKTUKyMa IO CHeUaIbHOCTH), « CpaBHUTEIbHAS U HKOJIO-
rudeckas (pu3noJIorus >XMBOTHBIX» U «BoHAass TOKCUKOIOTHS).

B coorBercTBUM ¢ TpeboBanusimu I'OC BIIO munumym coaep-
JKaHMsl MPAKTUKM TIPEJIOJaracT: OTJIOB U ONPEACICHUE BUIAa SKCIICPHU-
MEHTAJIbHBIX >KMBOTHBIX, OCBOCHUE METOJAUKHU SKCIIEPUMEHTA U MPOBE-
JIEHUE OIBITOB HAa >KUBOTHBIX PA3HOTO CHUCTEMATHYECKOTO U Tpoduue-
CKOT'O ypOBHEH, 0(pOpPMIICHHE MPOTOKOJIOB OIBITOB, OTPAKAIOIIUX XOJI
paboTHI, pe3yJIbTaThl DKCIEPUMEHTA, aHAM3 U OOCYXKICHUE MOJy4eH-
HBIX JTAaHHBIX, BHIBOJIBI.



B pesynbTare mpoxoxjaeHus y4eOHOM MpakTHKu 1o pazaeny «Oc-
HOBBI CPAaBHUTEIBLHON M JKOJOTMYECKOH (DHM3HOJIOTHH JKHUBOTHBIX)» CTY-
JIEHTHI JOKHBI

3HaTh:

— OpUpoay (PU3MOIOTUYECKUX IMPOIECCOB U MEXaHU3MOB MX PETY-
JSIAH Y 5KUBOTHBIX Pa3HBIX CHCTEMAaTHYCCKUX U TPOPUUSCKHUX TPYIIIT,

— OCHOBHBIE 3aKOHOMEPHOCTH DBOJIONUU (PYHKIIMHA B MpoIecce
aJanTalid K IIOCTOSHHO MCHSIONIMMCS YCJIOBHSM BHEIIHEH Cpeabl U
MEXaHHU3MbI B3aUMOJICHCTBUSI OpraHU3Ma JKUBOTHBIX C YCIIOBHSIMHU Cpe-
bl OOMTaHUA.

Ymern:

— OIICHUBATh aJANTAIMOHHBIC BO3MOXXHOCTH KUBOTHOTO OpraHu3Ma
IIPU BO3JICUCTBUN AKOJOTHUYCCKUX M aHTPOIIOTEHHBIX (PaKTOPOB B M3MeE-
HEHHBIX YCIIOBUSX OKPYKaIOIIEH CpeIbl;

— BBISBIIATh YYBCTBUTEIBLHOCTh M PE3UCTCHTHOCTh OCHOBHBIX IIPO-
IIECCOB JKU3HEACATEIIBHOCTH >KHUBOTHBIX K OIPEICIICHHBIM BHIAM U
YPOBHIO BO3ACHCTBUS (PaKTOPOB CPEBI.

HNmMeTh HABBIKH:

— u3ydeHUs (PYHKIIMOHAIBHOTO COCTOSHHUS PAa3IUYHBIX CHCTEM Op-
raHu3Ma JKMBOTHBIX MPHU JACHCTBUHM HAa HUX (PAKTOPOB IKOJIOTHIECKOTO U
AHTPOIIOICHHOTO MTPOUCXOKICHHUS,;

— UCIOJIB30BaHMS (DHU3UOJIOTHICCKUX METOJOB IIPOBEACHUS CPaBHH-
TEJIbHO-3KOJIOTUYECKHUX HCCIICIOBAHUN COCTOSIHUS OpraHu3Ma >KHBOT-
HBIX B YCIIOBHSX €CTECTBEHHOTO U JJa00paTOPHOTO IKCIIEPUMEHTOB,;

— CTaTHCTUYECKON 00pabOTKH, aHalM3a U OO0OOIICHUS MEPBUYHBIX
AHHBIX.



CopepxaHue nNpakTUKu

YyebHasi npoepamma

BuyTpenHnsisi cpena opranu3ma. [loHsiTHe W MeXaHM3MBbI TOJ-
AepkaHud romeocrasa. [IoHATUA BHYTpEHHEN cpelbl OpraHu3ma U ro-
MeocTa3a. THMBI MUPKYIITOPHBIX CHUCTEM Y Pa3HBIX JKUBOTHBIX. THIIBI
AKUJKOCTE BHYTPEHHEH cpeabl opranusMma: rujaponumda, remonumda,
KpOBb, JMM(pa, TKaHEBBIC KUAKOCTH. CpaBHUTEIbHO-(DU3HOIOTUIECKUC
JTAHHBIC O TIOKA3aTENIIX CUCTEMbI KPOBH Y BOJHBIX W HA3E€MHBIX KUBOT-
HBIX Pa3HOI0 CHUCTEMAaTU4YecKOoro ypoBHs. CucreMa KpoBH B M3MEHEH-
HBIX yCIIOBUAX Cpefibl. [IpixaTenpHas U 3amuTHas QYyHKIIUA KPOBU M HX
3aBUCUMOCTb OT BJIMSIHUSI DK30TE€HHBIX M 3HJIOTCHHBIX (hakTOpoB. THIIBI
JBIXaTENBHBIX MUTMEHTOB, PACIIPOCTPAHEHHOCTh WX B KUBOTHOM IapCT-
Be U (PyHKIIMOHANbHBIE 0cOOeHHOCTH. CBEpPTHIBAaHUE KPOBU U TOMEOCTA3.
OO6miasi XapakTepUCTHKAa CUCTEM CBEPTHIBAHUS KPOBU y OECIO3BOHOY-
HBIX W TTIO3BOHOYHBIX XKUBOTHBIX. BIMsiHME ABUTATEIBHON aKTUBHOCTHU U
dbu3nueckoil Harpy3ku Ha CBEpThIBaHHE KpOBU. IMMyHUTET U (aroiu-
TO3 y 0ECITO3BOHOYHBIX M TIO3BOHOYHBIX KUBOTHBIX.

CpaBHMTEJbHO-3K0JI0THYEeCKasA (u3nonorusi abixanusi. Oco-
O€HHOCTH Ta3000MeHa B BOJHOW M BO3YIIHOM Cpejie: COJIepkKaHuEe Ku-
ciopoja, (akTophl, BIUSIONIME HA HErO W JMMHUTHPYIOIINE IhIXaHUE
TUAPOOUMOHTOB U a3pOoOHOHTOB. OpraHbl BHEIIHETO ra3000MeHa U MPUH-
IIUIIBI BOJHOTO U BO3AYLIHOTO ABIXaHUS y OECMO3BOHOYHBIX U TO3BO-
HOYHBIX THAPOOMOHTOB. MeXaHM3MBbI aanTalliid BOJHBIX JKUBOTHBIX K
U3MEHECHHIO COJCpKaHUs KUCIOpoJa B Bojae. Opransl, MPUHIUI U OCO-
OCHHOCTH BO3AYITHOTO JbIXaHUS Y Ha3€MHBIX JKHBOTHBIX. BiusHue KO-
jgorudeckux (hakTopoB Ha fbixanue. [IpucmocoOaeHust K THIOKCHH y Ha-
3€MHBIX KHUBOTHBIX.

IHuranue, numeBapedue. O0OMeH BelIeCTB U IHEPruU. JKOJIOIO-
¢dbusnongornyeckue OCOOCHHOCTH TUTAHUS W THUIICBAPUTEILHON Jesi-
TeapbHOCTU. [IprcnocobyieHne MUILEeBApPUTENbHBIX >KENe3 K XapaKTepy
nutaHusi. CpaBHUTENbHAS (PU3NOIOTHS MUIEBAPUTEIHHBIX (PEPMEHTOB.
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XapakTepucTUKa MOHSATUN «KOPMOBBIE PECYpChbl», «KOpMOBas 0azay,
«KOPMHOCTB», «O0O€CIEUEHHOCTh MUILIEH», «IUIIEBAas 3JIEKTUBHOCTHY.
Oco0OeHHOCTH 3HEProoOMEHa y >KMBOTHBIX PA3HOTO TPOPHUUECKOTO U
CUCTEMATHYECKOTO ypoBHEH. O01IMe 3aKOHOMEPHOCTH MPeoOpa30BaHUS
HEPTrUU B OpPraHM3ME Pa3HbIX JKUBOTHBIX. [lokazarenn 3HeprooOMeHa
KUBOTHBIX U 4yenoBeka: JIK, Ox0O,, 0CHOBHOM 00OMEH M UX 3aBHCHMOCTH
OT pa3nuyHbIX (HaKTopoB. OCOOCHHOCTH BJIMSIHUSI Cpelbl OOMTaHUs Ha
OOMEHHBIE MPOIECCHl Y BOJHBIX U HA3€MHBIX )KUBOTHBIX.

CpaBuuTebHas (pU3MOI0THSI BOAHO-COJIEBOI0 00MEHA U OCMO-
peryasiuuu. [ToHsaTre BoIHO-COJIEBOTO OOMEHA, MOHHAS PETYJISIUs, pe-
TyJSIQUsg OCMOTHYECKOrO JAaBjeHHs. [IOMKMI00CMOTHYHBIE, U30TOHUY-
HbIE€ U TOMOMOOCMOTHYHBIE KUBOTHBIE. OCMOKOH(OPMEPHI K OCMOpPETY-
7TOpbl. CTEHOTAJIMHHBIE U ABPUTAIIMHHBIE )KUBOTHBIE. OCMOPETYJISAIUS
y MOPCKHX U IMIPECHOBOJHBIX TUIPOOHOHTOB. BomHbIN 00MeH U ocMope-
TYJIAIUS Y HA3eMHBIX KUBOTHBIX: aM(DUOUM, penTUiINi, MTULl, MIEKOIH-
TarOLIUX.

Temsoo0Men u Tepmoperyjasauusi. BepxHuili 1 HUKHUNW TemIiepa-
TypHBIE IOPOTH KU3HU, (DAKTOPHI, UX OMPEIECIAIOIINE Y TUAPOOUOHTOB U
a’pOOMOHTOB pa3HbIX cucTeMaTthueckux rpyni. [lonsTtue TermooOMeHa
OpraHu3Ma, COCTABJISIONINE TEIUIOOOMEHA U UX COOTHOIIECHHUE Y Pa3HbIX
KUBOTHBIX. [[OMKMIIOTEPMHBIE U TOMOMOTEPMHBIE KUBOTHBIE. TemIiepa-
TypHas ajantauvs y MOWKUJIOTEPMHBIX >KMBOTHBIX. TepMOpEryJsTop-
HbIE MEXaHU3Mbl Y TOMOMOTEPMHBIX >KUBOTHBIX. BHIIOBBIE pazinuus
TEPMOPETYJISTOPHBIX MPOLECCOB Y NOMKWIOTEPMHBIX U TOMOMOTEPMHBIX
KUBOTHBIX. BiusiHue skonorudyeckux (akTopoB Ha MPOLECCH TepMOpe-
TYJISIIUN.

CeHcopHble cucTeMbl U MOBeJeHUE KMBOTHBIX. O0IIMe NMPUHIHU-
bl CTPOCHUS U (PYHKIIMOHUPOBAHUS aHaIu3aTOpoB. OCOOEHHOCTH Opra-
HOB YYBCTB BOJIHBIX UM HA3€MHBIX JKMBOTHBIX. [loBeneHUECKHE OCHOBBI
ajanTtauui U roMEOCTaTUYECKOE NMOBEACHUE. B3anmMoAencTBHE MEXKITY
KUBOTHBIMHU MPU MOMOIIM XMMHUYECKUX BEUIECTB. AHAINU3aTOp OOKOBOM
JAUHUYU peI0. MaruuTHas OpueHTalus Y pbl0 U NTHUIL. DXOJOKALUS Y KH-
BOTHBIX. DKOJIOr0O—(pU3HOJOTHUECKUE 3aKOHOMEPHOCTH CTAHOIO TOBE-
JICHUS PBIO.



OcBoeHue coaep:kaHusi y4eOHO-I0JIEBOM NMPAKTHKHU OCYLIECTB-
JIAETCH B BH/E JIa0OPATOPHBIX 3aHATHI U BKJIKOYAET:

— OCBOCHHE METOJIOB U MPOBEJICHUE SKCIIEPUMEHTOB M0 MCCJIEI0BA-
HUIO (PYHKIIMOHAJIBHBIX CUCTEM OPraHu3Ma C HCIOJIb30BAaHUEM >KUBOT-
HBIX, OTHOCAIIUXCS K Pa3HBIM KOJOTUYECKUM, TPOUUECKUM U GUIIoTe-
HETHUYECKHUM TPYyIIIaM, OTJIIOBJIEHHBIX B €CTECTBEHHBIX YCIOBUSIX;

— TEOPETUYECKOE U3YUEHUE OCHOB CPABHUTEIBHOM U IKOJIOTUYECKOU
(bU3M0JIOTUH, KOTOPOE OCYIIECTBISETCA B IBYX (hopMax: 03HAKOMJICHUE
C COBPEMEHHBIMU JAHHBIMHU JINTEPATYPHI IO TEMATHUKE BBIINOJHIEMBIX
IKCTIIEPUMEHTAIBHBIX PA0OT U MOATOTOBKA peepaTUBHOIO COOOIICHUS
10 OJTHOMY M3 BOIIPOCOB CPABHUTEIILHOM, 3BOJOLUMOHHON WM YKOJIOTH-
4ecKor (PU3HOIIOTHH.

Temamuyeckue pa3desibl NPakKmMuKu

Tema 1. UxTodu3n0I0rNIecKOE HCCIACA0BAHNE PHIOBI

1.1. onpenenenue Buaa poiObI.

1.2. Onpenenenue Bo3pacta poiObI.

1.3. Onpenenenre JIMHEWHO-BECOBOTIO MOKA3ATES.

1.4. OnpeneneHue ;KUPHOCTH PHIOBI.

1.5. Onpenenenue ynuTaHHOCTH PHIOHI.

1.6. Onpenenenue cTaguu MOJIOBO3PEIOCTU PHIOHI.

Tema 2. I1aToJi0r0o-aHaTOMHYECKOE MCCJIEIOBAHNE PhIObI

2.1. BHemHuii ocMOTp PHIOHI.

2.2. [1atonoro-aHaTOMUYECKOE BCKPBITHE PHIOHI.

Tema 3. 'emaTosioruyeckoe uccjae0Banne ruipoOMOHTOB

3.1. TexHuka B3ITUSI KPOBU Y PHIO.

3.2. IToacueTr KoJIMYECTBA SPUTPOLUTOB B KPOBU PbIO.

3.3. IToacuer KoJMUECTBA JIEHKOLUTOB B KPOBU PbIO.

3.4. MeToanKa NpUroTOBJICHUSI Ma3KOB KPOBH PbIO.

3.5. Onpenenenue gerKkouUTapHON (HOPMYIIBIL.

Tema 4. IluTanue u NuIIeBapeHue y ruApOOMOHTOB

4.1. UccnenoBanue QpuibTpallMOHHON CIIOCOOHOCTH ABYCTBOPYATHIX
MOJUTIOCKOB B JIAOOPATOPHBIX YCIIOBUSX.



4.2. N3yuenue ckopocTH (GUIBTPALMU BOABI MOJUIIOCKAMU B €C-
TECTBEHHOM BOJOEME.

4.3. N3ydeHne MOTOPHOM aKTUBHOCTH Kenyika ambuouii u psio.

4.4. IlpueM nuIM y npoCTEUIINX.

Tema 5. /IbixaHue U ra3000MeH

5.1. U3yuyenue notpedsieHus: KUCI0poia THAPOONOHTAMHU.

5.2. 3ydyeHune 3aBUCUMOCTH YaCTOThI JbIXaHHUSI HACEKOMBIX OT TEM-
neparypsl.

Tema 6. IloBeaeHyeckne peakuu ruAPOOMOHTOB

6.1. IloBeaeHue priO B MMOTOKE BOIBI.

6.2. [ToBenenre TrUAPOOMOHTOB B I0JE€ MOCTOSHHOTO 3JIEKTPH-
YECKOI0 TOKA.

6.3. Peructpanusi 7BUraTeIbHONM aKTUBHOCTH JBYCTBOPYATHIX MOJ-
JHOCKOB.

Memooduku nabopamopHbIx pabom

Tema 1. UxTnodmsnonornyeckoe wuccnegoBaHue
pPbIObI

JlabopaTopHasi padora 1.1
Omnpeaesienne BUAA pbiObl

Knaccudukaius peld BBUAY OIFPOMHOTO pa3HO0Opasus ux ¢opm
OUYCHb 3aTpyAHeHa. [0 CHX MOp HEe CYIIECTBYET eANHON Kilaccu(puKaIuu
pBIO, NPUHATON BCEMU UXTUONOTaMU. BUJl sIBIsieTCS OCHOBHOM cuctema-
TAYECKOM equHulel. KOHEeUHbIi pe3yJsibTaT ONpPENeIIeHUs COCTOUT B Ha-
YYHOM BUJIOBOM Ha3BaHUU PHIOKI, AJisi 0003HAYEHUSI KOTOPOTO Ha JIATHUH-
CKOM M PYCCKOM SI3bIKaX MpHHSATAa OWHApHAs HOMEHKIATypa (cucrema
NBOMHBIX Ha3BaHui). Hampumep: OKyHb OOBIKHOBEHHBIN — Perca
fluviatilis Linne'. I[locne Ha3BaHus BuJa yKa3bIBaeTcsa (pamMuiusi aBTopa,
KOTOPBIN BIEPBBIE omucan 3TOT BUJl (B JaHHOM npumepe Linne' — JIuH-
HEel).

Heas padorbl. OnpenenuTs BUABI PbIO, BBUIOBJIECHHBIX B pPEKax
paiioHa 0a3bl MPAKTHUKHU.



Oo0opynoBanue: >MaIMpPOBAHHBIM JIOTOK; METAJUINYECKAsl CAHTHU-
METpOBas JUHENKA JIMHON 10 S0 cM; CAHTUMETPOBAsl IOPTHOBCKAS JICH-
Tta 10 150 cMm; M3MepuUTENbHBIN UUPKYJIb; PYyYHAs JIyNa; MAUHIET; CKaJlb-
T€JIb; HO’KHULIBL; IIPEnapoBaIbHAas UTJIA.

OO0beKT Hcc/ieJ0BaHMsI: Pa3HbIE BUJIBI PHIO.

Xoxa padoThl.

OnpenensaTe BUI PhIO Jydllle BCETO cpa3y IOCJE BbUIOBA B CBEKEM
BHJIC, KOTJIa Y HEE XOPOIIO BBIPAKEHBI OKPACKA U BCE JIPYTUE MPUHAKHU.
[lomectuB ppiOy Ha JOTOK, MIPOBECTU HEOOXOAUMBIE POMEPHI U OCMOTP
JUISl yCTAHOBJICHUS MPU3HAKOB, XapaKTEPHBIX JJIsSI ONPEACIISIEMOrO BU/IA.

Jlns onpeneneHus BUAOBOW NMPUHAMIEKHOCTH PBIOBI M ONHCAHUS
CUCTEMATUYECKOTO IIOJI0KEHUSI BHUJA MCIOJIb30BaTh 'Onpenenuresnb
NPECHOBOAHBIX pbIO" [8].

YKa3aTp CHUCTEMATUYECKOE IIOJIOKEHUE KaXKIAOT0 HCCIIEJOBAHHOIO
BUJIa PHIOBI U XapaKTEPHBIC BUOBbIC IPU3HAKHU.

JlaGoparopHast padora 1.2
Onpenenenne BO3pacra pbiObl

B paszHble ce30HbI TOJ1a pbl0a pacTeT HEpaBHOMEPHO. B cBsi3u ¢ 3TUM
Ha 3JIEMEHTaX CKeJeTa pbIObl (Yenrysi, OTOJIUTHI, IIJIOCKHUE KOCTH) 00pa-
3YIOTCA TaK HA3bIBAEMbIE TOJMYHBIE KOJbIA, KOTOPHIC MPU MaAarolleM
CBETE KaXXyTcCs 00Jiee CBETIILIMU, a B IPOXOSIIEM — TEMHBIMU. Y 0OJIb-
IIMHCTBA PHIO OCHOBHOM OOBEKT JIJIsl ONIPEICIICHHS BO3pACTa — YEIIIYH.

JleToM Mpu MHTEHCUBHOM POCTE PHIOBI MPOUCXOIUT 3HAYUTEIHLHOE
HapacTaHUE YeIIyrd — 00pa3yeTcs MHUPOKHM, CBETJIBIN CJION. 3UMON POCT
pBHIOBI U HAapacTaHWE YEIIYW HE3HAYUTEIbHBI — CJIOW YIJIOTHEHHBIH, y3-
KWW, 1TI0YTH 4epHbIi. [logcunTaB CBET/IIbICE M TEMHBIE KOJbIA HA YEIIYE
PBIOBI, MOKHO OIPEEIUTh €€ BO3PACT.

eab padoThI: OCBOUTH METO]I ONIPEECICHUS BO3pacTa pbIObI IO ro-
JUYHBIM KOJIbIIAM.

Oo6opyaoBaHue: TUMHIICT; JIyna JJabopaTopHas; MPEIMETHOE CTEKIIO.

OO0beKT HccJieJ0BaAHMSI: Pa3HbIE BUJIBI PHIO.



Xox padoThI.

CoOpath yenryro pa3HbIX pbl0 Ha IpeAMeTHbIe cTekna. s onpene-
JIeHUsI BO3pacTa phIO Yellyro OObIYHO OepyT MOJI OCHOBAHUEM MEPBOIO
CIIMHHOTO IJIABHUKA.

[Tonb3ysich JIyno, paccCMOTPETh TOJUYHBIEC KOJbIA HA YEIye U yC-
TaHOBUTH BO3PACT PHIO.

JlaGoparopuas padora 1.3
Onpenesnenne JuHEeHO-BeCcOBOro nmokasarens (JIBII)

DTOT MoKa3arellb XapaKTePHU3yeT POCT PBIOBI, T.€. yBEIUYEHUE €€
pa3MEpOB 1 HAKOILJICHHE MACChl TeJIa C BO3PACTOM.

PocTt, kak ¥ KakJ0e BUJI0BOE CBOMCTBO, UMEET CBOIO CIEIU(PUKY Y
pa3HBIX Ipynn pbi0. Y KapIoOBBIX, CUTOBBIX M MHOTHX JPYyTHX PbIO OH
Han0oJyiee U3MEHYMB JI0 JIOCTHIXKEHHUSI MMOJOBO3peocTH. B aTOT mepuon
€ro M3MEHEHUs] HauOojee CBSA3aHBI C BEIMYMHOM KOPMOBOM 0a3bl. Y
MpEeJCTaBUTENICH CEeMENHCTB OKYHEBBIX M IIYKOBBIX TEMIT pOCTa JIO J10C-
TUXKEHUS MMOJIOBO3PEIIOCTH BAPbUPYET MaJo.

VY OonbIIMHCTBA BUAOB PbIO BpEeMsI HACTYIUICHUS IOJOBO3PEIOCTH
CBSI3aHO C JIOCTH>KEHUEM OMPEICICHHBIX pa3MepoB, a HE Bo3pacTa. Yem
OBICTpEe pacTeT pbida, TeM B 00JIee paHHEM BO3pACTE OHA JIOCTUTACT I10-
aoBo3pesioctu. [lociie JOCTHKEHUS TOJIOBO3PEIOCTH HE3HAYUTENIbHAs
4acTh KOPMOBBIX PECYPCOB, MOTPEOIAEMBIX PbIOO, UJIET YK€ HE HA JIU-
HEWHBIN POCT, a Ha 00eCTIeUeHUE CO3PEBaHUs MOJOBBIX IPOYKTOB U Ha-
KOILJICHUS )KUpa Jis oOecrieueHus: HepecTa U 3UMOBKU. MEHSIETCs COOT-
HONIIEHHWE MOJJICPKUBAIOIIETO0 U MpoayLHpyronero kopma. B nepuon
CTapOCTHU POCT MOYTH MPEKPaAlIAETCs, TEMIIbI POCTAa U BEJIMYMHA XapaK-
TEPUCTUKHU POCTA CHUIKAIOTCS. Y OOJIBIIMHCTBA BUJOB OCHOBHAs MUIIA
UCIIOJIb3YETCs KaK MoAACP)KUBarONIUM KopM. MHOTIa muIa uaeT Ha Ku-
POHAKOIJIEHHE, YTO OTMEYAETCs, ITIABHBIM 00pa3oM, y 3UMYIOIIHX PHIO.

Heapb padoTbl. OnpeaennuTh U CPaBHUTH JUHEMHO-BECOBBIC MOKa3a-
TEJIU y pbIO pa3HbIX BUJOB, a TAKXKE OJHOTO BUJA, HO pa3HOr0 BO3pacTa.

O0opynoBanue: METaUIMYECKAs JIMHEUKA; BECHI.

OO0beKT ucc/ieJ0BaHMsI: Pa3HbIC BUJIBI PHIO.
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Xox padoThI.
1. ¥V xaxnoro sk3eMIuisipa poelObl U3MepUTh: P — Bec Tena poiOsI (T);
L — nnuny Tena 10 ocHOBaHUS XBOCTa (cM); | — HaMOOJNBIIYIO BBICOTY
Tena (cMm).
2. Ins xaxxmoro Buaa peiobl Beruuciauth JIBIT mo ¢popmyre:
JIBIT=L *1/P.

ConoctaButh JIBIT y pbI0 pa3HbIX BUAOB U PbIO OJTHOTO BHJIA, HO
pa3zHoro Bo3zpacra. Caenars BbIBOJBI.

JlabopaTopHasi padora 1.4
OmnpenesieHne sKUPHOCTH PbIObI

KupHoCTh pbIObI U3MEHSIETCS B 3aBUCUMOCTH OT MHOTUX (JAKTOPOB
(yciioBusl CylIeCTBOBaHMS, BPEMsI TOJ1a, XapaKTep U UHTEHCUBHOCTh MH-
TaHUsl, BO3PACT, MOJI, CTENIEHb 3PEJIOCTH MOJOBBIX OPOJTYKTOB U T.1.).

OOBIYHO XKUPHOCTH PHIOBI ONPEACISIIOT XUMUYECKUM ITyTEM B J1a00-
paTopuu. B moJsieBbIX YCIOBUSX O KUPHOCTH PHIOBI CYST MO TaKUM TIO-
Ka3aTessiM, Kak KO3(PQPUUIHUEHT YITUTAHHOCTU U CTENEHb OKUPEHHS BHYT-
PEHHOCTEN.

Od4eHb yJIOOHBIM MOJEBBIM METOJIOM OIPEIEICHUS KUPHOCTH SIB-
nsiercst Meton Tectepa (1941), koTopblid OCHOBaH Ha TOM, YTO YAEIbHbBIN
Bec OoJiee KUPHBIX TKaHeW MeHbIe. [lo3guee TecTep mpensioxuna pac-
CUMTBIBATh BEJIMUYMHY, KOTOPYIO OH Ha3Bai (akTopoM kupHocTu. Dak-
TOP >KUPHOCTH MOKHO OIPEJEIATh B LIEJI0N phiOe, a TaK:Ke B OTACIbHBIX
4acTAX U OpraHax Teja.

Heas padorbl. OUEHUTH XUPHOCTh PHIOBI MO YJIEILHOMY BECy U
(bakTopy KUPHOCTH.

OoGopynoBaHue: Bechbl OOBIKHOBEHHBIC YalllCUHBIC,; BECHI, 3aKperl-
JICHHBIE HA IITATUBE, K OJHOM U3 YallleK BECOB MPUBSI3aHa JIECKa C PbI0O-
JIOBHBIM KPIOYKOM; Pa3HOBECHI; IIUPOKOTOpiasi EMKOCTh C BOJIOMW; Mpe-
napoBaIbHBIN HAOOP.

OO0beKT HccjieJ0BaAHMSI: Pa3HbIE BUJIBI PHIO.

Xoxa padoThl.

Teno uccnemayemoi pbIObI TIIATENIBHO TPOTEpeTh Hacyxo. C mmomo-
IIbI0 HOXKHUI] BCKPBITh PbIOY OOBIYHBIM CIIOCOOOM, T.€. CAEJIaTh IPO-
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JOJIBHBINA pa3pe3 OPIOIIHON CTEHKH 0 CPeHEN JTUHUU OT aHAJIbHOTO OT-
BEPCTUSl JI0 YPOBHS TPYJHBIX IJIABHUKOB. AKKYpaTHO, HE MOBpEXaas,
yAaJduTh BHYTPEHHUE OPraHbl U MOMECTUTh UX B yamky [letpu. B3Be-
CUTh PbIOY C MaKCUMaJIbHOM TOYHOCTHIO Ha OOBIUHBIX BEcax, a 3aTEM Ha
CHEeIUabHBIX Becax B Boje. i1 BTOpOro B3BEIIMBAHUS PHIOY MpPHUKpeE-
MUTh Ha PHIOOJIOBHBIN KPIOYOK M OMYCTUTh B €eMKOCTh ¢ BOJ10#. [1pu mo-
TPY>KEHUU CIIeIyeT MNPUOTKPBITh KAaOCpPHBIE KPBIIIKKU W TPOCIEIUTD,
4TOOBI B OPIOITHOM IMOJIOCTH HE OCTaBaJIoCh BO3ayxa. C MOMOIIBIO pa3-
HOBECOB YPaBHOBECUTh KOPOMBICIIO BECOB U 3alucarh Mokazanus. [Ipu
B3BCILIIMBAHUU PbIOA HE JIOJDKHA KACAaThCsl CTEHOK WJIU JHA COCYy/Ia.

KpynHble 3K3eMIUISipbl ppI0 NIepe B3BELIMBAHUEM JIYUILIE Pa3pe3aTh
MOTIEPEK Mepea CIIUHHBIM TIJIAaBHUKOM, CIIOKHUTh 00€ TMOJIOBUHKH, 3alle-
IUTh UX PHIOOJOBHBIM KPIOUKOM M OMYCTUTh B BOAY. CHATH MOKa3aHUS
Pa3HOBECOB.

[IpeaBapuTenbHO B3BECUB PHIOY B BO3yXE U B BOJAE PACCUUTATH 10
dbopmyniaMm yaenbHbINH BeC M (aKTOp KUPHOCTHU 11EJI0M PBHIOBI M HEKOTO-
PBIX OPTaHOB.

Vnenenerii Bec: Y =P, * K/ P, — Py,
rae Y — yaenbHbId Bec Tena; P, — Bec Tena B Bo3ayxe (r); Py — Bec Tena B
Boze (r); K — motHOCTS BOMBI (T/CM).

®daxkrop xupHoctu: F =P,/ Py.

Cnenatb BEIBOJLI.

JlaGoparopuas padora 1.5
Pacuer ynuTaHHOCTH PHIOBI

YnuranHocts  pbiObl  xapaktepusyercss KODDDOUITUEHTOM
YIIMTAHHOCTMH, xoTopbIil 3aBUCUT OT 3KCcTepbepa. OOBIYHO Y BBICO-
KOTEJIBIX BUJIOB PbIO (J1eIl, 53h) KOA(PIUIMEHT YIUTAHHOCTH BBIIIE, YEM
y IPOTOHUCTHIX BUJIOB (OKYHb, IIIyKa). AHAJIN3 YIIUTAHHOCTH PHIO B Mpe-
Jenax OJHOrO BHJIA MO3BOJISIET BBISIBUTh €€ U3MEHEHHUS B 3aBUCHUMOCTHU
OT BO3pacTa M MO0Jja, a TAKKE HEOJMHAKOBYI YIUTAaHHOCTb 0COOEH ofI-
HOTO BHUJA, HO OOWTAIOIIMX B PA3IMYHBIX BOJOEMaxX. DTO MOXET CIy-
KUTh OJHUM U3 MOKa3aTeJIel MpOyKTUBHOCTH BOJOEMA.

JIJist oripeiesieHnsT YITMTaHHOCTH PBIOBI UCITONIB3YIOT MeToa Dyiib-
toHa (1902) u meTox Knapka (1928).
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[To ®ynapToHY, KOADPUIMEHT YIUTAHHOCTH BBIYUCIISIOT JCJICHHEM
yBenudyeHHoro B 100 pa3 Beca pbiObl (B rpaMMax) Ha KyOMUYECKYIO CTe-
MeHb «MaJjioi» JIJIMHBI TeJia, T.€. K3BMEPEHHOM /10 KOHIIA YEITYWHOTrO MO-
kpoBa. OnHako Meton PylIbTOHA HE MO3BOJSAET YUECTh BJIMSHUSA Beca
roHaj, pocrurarmux 6omnee 15% Beca Tena prIObI, a TaKXKe Beca CoAep-
KUMOT'0 KUIIIEYHUKA, JOCTUTAIOIIETO Y MHOTUX PbIO 3HAYUTEIILHOU Be-
mnunHbl (10 30% Beca Tena u 6omee). ITU PakToOpbl 3HAUUTEIBHO HUCKA-
KAIOT MOKa3aTelb YIIUTAHHOCTH U HE TIO3BOJISIIOT MPOBOJAUTH CPAaBHEHHUE
pa3HbIX 3K3EMIUISIPOB OJTHOTO BUIA U TEM 00JIee Pa3HbIX BUIIOB PHIO.

s ydera 3tuX (PakTOpoB OBLIO MPEIJIOKEHO BBIYUCIATH KO-
3¢ (PUIMEHT YIIUTaHHOCTH, MOJIb3YSICh BECOM PBIObI 0€3 BHYTPEHHOCTEH
(®. Knapk). [Tpumenenue 3Toro crocoda mo3BojsieT yCTPAaHUTh BIUSTHUE
BeCa TOHAJl U CBHEJICHHOW MUIIU, XOTS MPU YJAJECHUU BHYTPEHHOCTEH
OJIHOBPEMEHHO YIAJISETCS U KUP, KOJWYECTBO KOTOPOrO B 3HAYUTEIIh-
HOI Mepe CBSA3aHO C YIIUTAHHOCTHIO.

[Ipyn m3yyeHWH yNUTAHHOCTU PBIOBI JIYYIIE TMOJB30BATHCS IMapall-
JeIBbHO 00OMMM MOKAa3aTeNIIMH, BBIUUCISAS KOI(POUIIMEHT YIUTAHHOCTU
10 BECY KaK BCel pbIObI, TaK U pbIObI 0€3 BHYTPEHHUX OPraHOB.

Heas padorel. Onpenenuts 3aBUCUMOCTh YIUTAHHOCTU PBHIOBI OT
IKCTEpPbEpa, BO3PACTa, 10JIa U MECTa OOUTAHU.

OO0opynoBaHue: MeTaUTMYECKas JTUHEWKA; BEChl YallleYHbIE C pas-
HOBECAMHU; TpenapoBaibHbIN HAOOP.

OO0beKT HccjieJ0BaHMsI: Pa3HbIE BUJIBI PHIO.

Xoxa padoThl.

N3mepuTh «Manyio» JJIMHY Tejla phIObl — OT TOJIOBHI O XBOCTOBOTO
maBHUKa. B3BecuTh ppIOy 1EMUKOM. YJalnuTh BHYTPEHHHE OpraHbl U
BHOBb B3BECUTH pbIOy. Paccunrars mo gopmyse kodrhPuimeHT ynuran-
Hoctu (Q) mo ®ynerony u nmo Knapky.

JIJisl CMCTEMAaTHUYECKOTO BBIPAXKEHUSI BEJIMUMHBI YIUTAHHOCTU pac-
CUMTBHIBAIOT COOTBETCTBYIOIIUI K03 uIeHT no ¢popmye:

Q=P*100/0,
rae Q — koadduiment ynuranHoctu; P — Bec tena pwiObl (T): 110 Dyib-
TOHY — C BHYyTPEHHUMU opranamu, no Knapky — 0e€3 BHYTpEHHHUX Opra-
HOB; | — yIHA Tema peIOkI (CM).
CpaBHUTH U OOBSICHUTH MOJIYYEHHBIE JaHHBIE.
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JlabopaTopHasi padora 1.6
Onpenesienne cTaauii MOJ0BO3PEJIOCTH PhIObI

VY OonpmMHCTBA PHIO CAMKHU M CaMIlbl IO BHEIIHEMY BHUIY HEpa3iu-
yuMbl. HekoTopbie BUIbI MMEIOT BTOPUYHBIC TOJIOBBIE MPU3HAKHU, YTO
JA€T BO3MOKHOCTh ONPEACIISATH MOJ 0 BHEIIHEMY BUy. Jjist OOJIbIINH-
CTBa PbIO, YTOOKI ONpPEAETUTh T0JI, HAJIO0 MPOU3BECTU BCKphITHE. Pazmu-
YaKOT MIECTh CTaAUN MOJ0BO3penocTh. Kaxkaas u3 HUX XapakTepu3yeTcs
ONpEeACICHHBIMU MPU3HAKAMU U COCTOSIHUEM.

Craaus 1. HenonoBo3pensie ocodu — juvenales.

[TonoBbie xene3bl HE Pa3BUTHI, IJIOTHO MPUJIEralOT K BHYTPEHHEU
CTOpOHE CTEHOK Tejia (1o OokamM M HWXKE IUIaBAaTEIBLHOIO Iy3bIps) U
IpeACTaBICHbI JJIMHHBIMU Y3KUMU IIHYPaMU WU JIEHTAMH, 10 KOTOPbIM
HEJIb3s1 ONPEICTUTD 0.

Cragusa 2. Co3speBaroiinre 0coOM WIH PA3BHBAOIIMECS IOJIOBBIC
MPOAYKTHI TOCJIE UKPOMETAHHS.

[TonoBsie xene3bl HaualId pa3BuBaThesa. Ha mHypax oOpasyrores 3a-
TEMHEHHbBIC YTOJIIICHUS, B KOTOPBIX YK€ Y3HAIOTCS SIMYHUKU WIIH Ce-
MEHHHMKHU (MOJIOKH). IKpUHKN HACTOJIBKO MEJIKH, YTO HE BUIHBI HEBOO-
PYKEHHBIM TJIa30M. SIMYHUKH OT CEMEHHHUKOB OTJIMYAKOTCS TEM, 4YTO
BJIOJIb TIEPBBIX MO CTOPOHE, OOpAIIEHHON K CEepe/IMHE Tela, MPOXOIUT
JIOBOJIBHO TOJICTHIN U Cpa3y OPOCAIOIIUICS B TJIa3a KPOBEHOCHBIM COCY/I.
Ha cemeHHuKaxX Takux KPyIHBIX cOCyZ0B HET. [1oy10BbIe JKene3bl Malibl U
JTAJIEKO HE 3arOJIHSIOT MOJIOCTH Tea.

Craaust 3. OcoOu, y KOTOPBIX IOJOBBIC KeJIe3bl XOTSA U JAJICKU OT
3peNIOCTH, HO CPAaBHUTEIBHO PA3BUTHI.

SVYHUKYA 3all0JHEHbl MEJIKUMH HENPO3PAUYHBIMU OEJIECOBATHIMU
UKPUHKAMHU, SICHO Pa3IMYMMbIMU HEBOOPYKEHHBIM riazomM. Eciu paspe-
3aTh SMYHUK U MOCKOOJUTH KOHIIOM HOXHHUII TT0 OOHAXEHHBIM HKPHH-
KaM, TO OHU C TPYJOM OTPBIBAIOTCSI OT BHYTPEHHUX MEPETOPOIOK OpraHa
U Bcerja o0pa3yloT KOMKH M3 HECKOJIbKUX IITYK MKpUHOK BMecTe. Ce-
MEHHHMKH UMEIOT 0oJiee MHUPOKYIO (PopMy criepeid U CyX arTcs B 3a]l-
Hel yactu. [ToBEpXHOCTh MX po30BaTasi, a y HEKOTOPBIX PhI0 — KPaCHO-
BaTasi OT OOMJIMSI MEJIKMX Pa3BETBIISIIOLIMXCS cocyaoB. [Ipu HagaBauBa-
HUW HA CEMEHHUKH HEJIb3sl BBIACIUTH KUJIKUX MOJIOK. [Ipu nmonepeunom
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pa3pe3e CEMEHHMKA Kpas €ro He OKPYIJISIFOTCA U OCTAKOTCS OCTpbIMU. B
ATOM CTaauU pblOa HAXOAMUTCA JOJT0: MHOTHE BHUIbI (ca3aH, BOOJIA, JIEIl
U JIp.) C OCEHU J0 BECHBI CIEIYIOIIETO roja.

Cragusa 4. OcoOu, y KOTOPBIX MOJIOBBIE OPraHbl JOCTUIJIU MOYTH
MaKCHUMAaJIbHOT'O Pa3BUTHSI.

SAVMYHUKYA BEJUKW M 3aIOJHSIOT A0 2/3 Bcel OPIOMIHON ITOJOCTH.
WKpuHKU KpYyIHBI, MPO3pavyHbl U NPU HAJAaBIMBAHUM BbITEKarOT. [Ipu
paspese SIMYHUKa M CKOOJICHHM pa3pe3a HOKHUIAMHU UKPUHKH COCKao-
JUBAIOTCS MOOJUHOUKE. CeMEHHUKU OEJIoro I[BETa U HAMOJHEHBI YKU/I-
KHMMH MOJIOKaMH, KOTOPBIE JIETKO BBITCKAIOT IIPU HAJIaBIMBAHUU OPIOIII-
ka. [Ipu monepeuyHoM pa3pe3e CEMEHHHKa €ro Kpas TOT4ac CTaHOBATCS
OKPYTJIBIMH, U PA3pe3 3AIMBACTCS KUIKUM COACPKUMBIM. JTa CTagus y
HEKOTOPBIX PbIO HEMPOJOKUTENbHA U OBICTPO MEPEXOAUT B CIEIYIO-
IIIAN DTAIll.

Craaus 5. Tekyune ocobu.

Hkpa ¥ MOJIOKM HACTOJIBKO 3peJibl, YTO CBOOOJHO BBITEKAIOT HE IO
KaruisiM, a CTpyei NMpy caMoM JIETKOM HaJlaBiuBaHuu. Eciu nepxath phi-
Oy B BEpTUKaJIbLHOM IOJIOKEHUH 32 TOJIOBY U MOTPSIXUBATH €€, TO UKpa U
MOJIOKH CBOOOJIHO BBITEKAIOT.

CTAIUS 6. OtHepecTuBIINECS OCOOH.

[TonoBbie TPOAYKTHI BIMETaHbI coBepIieHHO. [TomocTh Tena 3amnos-
HSETCS BHYTPEHHUMHU OpPTaHAMU HE TOJHOCTHIO. SIMUHUKH U CEMEHHUKHU
OYeHb MaJibl, JPsAOJBI, BOCIAJICHBI, TEMHO-KpacHOTo IiBeTa. Hepenko B
SMYHUKE OCTAETCS HEOOJBIIOE KOJIMYECTBO MKPUHOK, KOTOPBIE MpeTep-
MEBAIOT >KUPOBOE TMEPEPOKICHUE M paccachiBaloTCs. Uepe3 HECKOJbKO
JTHEW BOCHAJICHUE TOJIOBBIX JKeJie3 MPOXOJUT, U OHU MEPEeXOASIT B CTa-
o 2 — 3.

Heas padorsl. Hayuuthes ompeaensaTh CTaauio0 MOJOBO3PEIOCTH
PBIOBI IO COCTOSIHUIO TOHA,.

OoGopyaoBaHue: TpernapoBalbHbI HA0Op; dMaTUPOBAHHBIN JIOTOK
(mMoYKOOOpa3HbIN TA3UK).

OO0beKT uccjieJ0BaHMsI: Pa3HbIE BUJIBI PHIO.

Xoxa padoThl.

BCcKpbITh phiOy 00BIMHBIM CTIOCO00M. BHUMATEITHHO paccMOTPETh COCTOSHHE TIONO-
BbIX JKeJIE3, CIIEIIATH OIMMCAHKIE, OMPETIEUTH O M CTAJIUEO TIOJIOBOM 3pEJIOCTH PhIObL
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Tema 2. lNaTonoro-aHaToMu4yeckoe uccriegoBaHue
pPbIObI

JlaGoparopHast padora 2.1
BHemHuii 0cMOTP pbIObI

BHemHnM OCMOTP M IOCIEAYIOLIEE MaTOJOr0-aHaATOMUYECKOE
BCKPBITHE PHIOBI UIMEIOT BAXKHOE 3HAUEHUE B OLIEHKE €€ COCTOSHMUSI.

Heanb padorsbl. OCBOUTH METOJUKY OCMOTPA U MOCJIEIOBATEIILHOTO
ONMKCaHUsl OCOOEHHOCTEW BHEUIHErO0 CTPOCHUS PbhIO pa3jIu4yHOro BUAA U
DKOJIOTUYECKOU MTPUHAIIEKHOCTH.

Oo6opynoBanue: «OnpeaenuTeab NPECHOBOAHBIX PhIO» [8]; aMau-
POBaHHBI JIOTOK; JIyma.

OO0beKT uccIeJ0BaAHMS: Pa3HbIC BUJIBI PHIO.

Xoa padorbl. BHenHNNE OCMOTp pHIOBI M ONMKCAHHE MPOBOJAT II0
CXEME:

1. Onpeaenuts BUA PbIOBI, BO3pACT, MOJ, YOIUTAHHOCTh. OTMETUTH
HaJUYUE WU OTCYTCTBUE TPYITHOI'O OKOYEHEHUs, U30THYTOCTb TeJia, MO-
JIOKEHUE KAOEPHBIX KPBIIIEK U Ka0p (OTKPBITHI WM IMPHXAThl K TYJO-
BHUIILY).

2. O6¢cnenoBaTh KOKHBIE TOKPOBBL. OTMETUTD, OJECTAIINE OHU WIH
TYCKJIbIE, I[BET, COCTOSIHUE MUTMEHTHBIX KJIETOK-XpOMaTo(OpoB, OTCYTC-
TBHE WJIA HAJIMYWE CITU3H, €€ KAYECTBO U KOJIUYECTBO.

3. U3yuuTh COCTOSHME YEIIYWHBIX MOKPOBOB, HAJIUYUE E€POIICHUS
Yelryu, TUAPEMHUH TeJla, COCTOSIHUE OpIOIIKa PhIObI, POTOBOM MOJIOCTH,
aHaJIbHOTO OTBepcTHsa. OOpaTUTh BHUMAaHHUE Ha TIJIABHUKHU, UX COCTOSIHUE
Y IIEJIOCTHOCTBD JIyYEH.

4. O6cnenoBath xabpbl. OTMETUTh MX I[BET, HAIMYHUE CIIU3H, COC-
TOSIHUE KAOEPHBIX JICMECTKOB, XPSAIIEBbIC JTyUYd KOTOPBIX MOTYT OrO-
JSITHCS BCJIEACTBUE HAPYIICHUS! MATKUX TKaHEW, CIIMIAHUE U CpacTaHue
XKaOEPHBIX JICTIECTKOB, X PACHIMPEHUE WU UCTOHYEHUE, HAJIMYMEe HaJle-
Ta MEXAY HUMHU, HAIMYUE OCAIKA WIH IPUPOJHBIX MPEAMETOB, KPOBO-
u3nusiHui. OcoOEHHO BHUMATEIBLHO OCMOTPETh KOHUMUKH KaOCPHBIX Jie-
MIECTKOB.

16



5. IIpoBecTu OCMOTp ria3: pa3Mep, HAIUYUE CIU3U WIH THOS, HAJU-
yue sk30(pTanbMun. ['71a3 u3Biedb U3 OpOUTHI U OCMOTPETh, oOpamias
BHUMaHHME Ha HaJIMYME TMOKPACHEHHM, KPOBOM3IHSIHUIN, MOMYTHEHUE
xpycranuka. OnpenennuTh COCTOSIHUE POTOBUIIbI, HATUYUE KEpaTUTa Win
MOCMEPTHOI'O TOMYTHEHHSI.

JlabopaTopHasi pabora 2.2
IIaTos10r0-aHATOMHIYECKOE BCKPbITHE PhIOBI

[TocnenoBaTenbHOCTh BCKPBITHS U TEXHHKA OMUCAHUS OPraHOB PhIO
pernamenTupoBanbl Meroguueckumu ykazanusimu ['ocHMOPXa u siB-
JSA0TCA  o0si3aTesibHbIMUA Npu ucciienoBanuu [IJIK Tokcuueckux Be-
IIECTB.

Heab padorbl. M3yunTh TEXHUKY MAaTOJIOTO-aHATOMHYECKOTO
BCKPBITUSI PBIO ¥ TIPaBUJIA COCTABICHUS aKTa BCKPBITHSI.

OoGopyaoBaHue: npenapoBajabHBIA HA0OP; SMATUPOBAHHBIM JIOTOK;
JyTa.

OO0beKT uccjieJ0BaHMsI: Pa3HbIC BUJIBI PHIO.

Xoxa padoThl.

CrenaTh KOPOTKWN MONIEPEUHBIN pa3pe3 OPIOIIHON CTEHKH BIEPEIH
aHaJbHOro oTBEpCTUA. OT MONEPEYHOro pa3pe3a NPOBECTHU MPOIAOJIbHBIN
paspe3 1o cpeaHel JIMHUU OpIOIIHON CTOPOHBI JO Mepelieika (4acTb
OpIONTHOM CTEHKH, BAAIOMIASCA MEXJY HIKHUMHM KpasMH KaOepHBIX
kpbitiek). [Ipu npoBeaeHnu paspesa CiaeayeT Kak MOKHO CUJIbHEE OTTS-
TUBaTh OPIOIIHYIO CTEHKY Ha ce0s, 4TOObl HE MOBPEIUTH JICKAIIUE 0]
Hel BHyTpeHHUEe opranbl. [lepepe3aTh KOCTHBIN MOSC OPIOUIHBIX IJIaB-
HUKOB. [l0JIHOCTBIO yaanuTh JIEBYIO CTEHKY Tena. s 3Toro caenarb
JyTOoO0pa3HbIil pa3pe3, HaUuHasi OT MEPEAHEro Kpask aHAJIbLHOIO IJIABHU-
Ka, BBEPX K CIIMHKE W 3aT€M BJOJb OOKOBOHW JIMHUHU, HECKOIBKO HUKE
Hee /10 3aJHEro Kpast kabepHoil Kpbiliku. OTpe3aeMyto CTEHKY Teja He-
00XO/JIMMO BCE BpEMSl OTTSITMBaTh B CTOPOHY, YTOOBI HE MOBPEAUTH
BHYTPEHHUE OPTaHBbl.
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[locne BCcKpbITHS:

l. UccrnenoBath COCTOSHME CKEJIETHOW MYCKYJATyphl, OOparas
BHHMaHUE Ha €€ LIBET, KOHCHUCTEHIIUIO, CTEIECHb MPUKPEIUICHUS K KOC-
TSAM, HAJIMYME KPOBOUIUSHUN U TUTIEPEMUM.

2. OcMOTpeTh OPIOUIHYIO TMOJOCTh U OTMETUTh HAJIWuue B HEH U
0COOEHHOCTH BbINOTA (KOJIUYECTBO, IIBET, 3aMaX, KOHCUCTEHIIUS).

3. O0OpaTuTh BHUMaHUE Ha TOMOrpauyecKoe pacloIOKEHUE Opra-
HOB, COCTOSTHME BHYTPEHHETO *upa (KOJIUYECTBO, I[BET), HA U3MECHECHUS
OpIOIIHBIX U CEPO3HBIX MOKPOBOB, HA COCTOSIHUE KPOBU (KUIKAS WIIU
CBEpPHYBIIIASCS ).

4. V3Bnieub opraHbl U3 OPIOIIHOW MOJIOCTH M OTACIUTHh UX APYTr OT
apyra. OnpenenauTh COCTOSHHUE OPraHoOB OpPIONIHOM MOJOCTH MO CJie-
OYIOUIMM TpU3HAKaM: pa3Mep, XapakTep KpaeB, IBET, KOHCUCTEHIIUA,
HaJIM4Yue KPOBOMBIIMSIHUM, HAJIMYKME OYaroB HEKPO3a HA pa3pe3e OopraHa.
OTMETUTDH CTETICHb HAIMOJIHEHHUS OpTraHa KPOBBIO.

Kemyaok 1 KUIIEYHUK [1OCIIE HAPYKHOTO OCMOTpPA BCKPBITh U OIpe-
JIEUThH CTETICHb HAMOJIHEHUS KOPMOBBIMU MaccaMy WA HAJIMYUE CTY]Ie-
HUCTBIX Macc. OCMOTPETh CIU3UCTYIO 000J0UKY, oOpalas BHUMaHUE Ha
€€ IIBET, TOJIIIUHY, HAJTUYUE TUIIEPEMUN WIIU KPOBOU3IUAHUSA. OTMETUTH
MOPAXKEHUS TICYEHHU.

5. 3Bnedys ronoBHOM MO3T. it 3TOrO caenath TpU pa3pesa ue-
PEMHOM KOPOOKH: OJMH — IMOMEPEUHBIN, M0 3aJHEMY KPar 3aThUIOYHOU
KOCTHU U JIBA MPOJOJIBHBIX B HAIPABICHUH HOCOBBIX OTBEPCTHUH.

OcHOBHOE BHHUMAaHHUE MpU OOCIETOBAHUM TOJOBHOIO Mo3ra oOpa-
TUTh Ha COCTOSIHUE JKUPA, KPOBEHAIIOJIHEHUE COCYAOB, IIBET, KOHCUCTEH-
U0 MO3ra, OTMETUTh 3aCTON KPOBH.

Pe3ynpTaThl BHEIIHETO OCMOTpPA PHIOBI M MATOJIOT0-aHATOMUYECKOTO
UCCJICJIOBAHUS MOCIIE BCKPBITHS MOAPOOHO 3aMucaTh B MPOTOKOJ.
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Tema 3. [emartonornyeckoe uccnegoBaHue
rmapoonoHTOB

JlaGoparopHast padora 3.1
TexHuka B3siTUSI KPOBH Y PbIO

KpoBps misi mojacuera JIEMKOUMTOB, 3PUTPOLIMTOB, JEUKOIUTAPHOU
(GopMyJIbI U IPYTUX aHAIM30B MOXKHO OpaTh U3 CEp/Ilia, MOCIE BCKPHITHUS
TPYJHOM MOJOCTH, U3 XKAOEPHBIX COCYJI0B, HO HAOOJIee MPOCTHIM METO-
JIOM SIBJIIETCS IOJIyYEHUE KPOBU U3 XBOCTOBOM apTEPUHU.

Heanb padoTbl. OCBOUTH METOJ| B3SITUSI KPOBU Y PHIO U3 XBOCTOBOM
apTEepUH.

OO6opynoBanue: mapiieBas canderka; CKaibleab; MPOOUPKH; Temna-
PHH.

OO0beKT uccjieJ0BaHMsI: Pa3HbIE BUJIBI PHIO.

Xoxa padoThl.

Teno peiObI IpOTEPETh U OOCPHYTH CaIPETKON TaK, YTOOBI XBOCT H
aHaJbHBINA TIJIABHUK OCTAJHMCh CBOOOHBIMHU. JIe3BHUEM cKajbliens yopaTh
YEelIyr OKOJIO IJIaBHHUKA. B3sTh peiOy 3a royioBy. Yaep:KuBas €€ B Bep-
TUKQJIHHOM TOJIO)KEHUHU, OTTSIHYTh XBOCT U OTCEYhb €ro. BhITeKarolryto
U3 XBOCTOBOH apTepuu KpOBb COOpaTh B MPOOUPKY, MPEABAPUTEIHLHO
OTIOJIOCHYB €€ TenapruHOM.

N3 mpoOupKu KpoBh MOXKHO HaOMpaTh B CMECUTEH JIJIsl pa3BEICHUS
Y TIPUTOTOBJICHHS] MA3KOB.

JlabopaTopHasi pabora 3.2
IHoacuer KoJIMYECTBA IPUTPOLMTOB B KPOBH PbIO

KosmnuecTBO 3pUTPOLIMTOB MOXKHO MOJCUHUTATh, UCIOJIb3Yysl KaMEpPY
['opsieBa, 1Ji1 4ero KpoBb paz0aBIISIIOT O KOHIIEHTPALUU, YIOOHOU st
nojicyeTa KieTok. Pa30aBieHHON KPOBBIO 3aIIONHSIOT CUETHYIO Kamepy
Y OIIPEAEISAIOT YUCIIO SPUTPOLIMTOB B 1 MKII.

Leab padoTbl. 1M3yunTh ycTpOKUCTBO cUeTHOM KaMepsl ['opsieBa, on-
pEeAeNUTh U CPaBHUTH COJECP)KAHHUE DPUTPOLIMTOB B KPOBHU PHIO pPa3HBIX
BUJIOB, BO3PACTOB U I10JIOB.

OOopynoBanme: mapieBasi candeTka; CKalbllellb, YaCOBOE CTEKIIO;
NpOOUPKH; TeMapUH; CMECUTEIb KPOBU JJIsl SPUTPOIIMTOB; CUETHAsI Ka-
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Mepa ['opsieBa; MOKPOBHBIE CTEKJIA; IJ1a3HAs MUIETKA; MUKPOCKOIL; IH-
netku Ha 0,02 u 1 mut; punerpoBanbHas Oymara; Bara; 1%-HbIil pacTBOp
XJIOpUJa HaTpHUsl.

OO0beKT ucciieq0BaHMs: PbIOA Pa3HBIX BUI0B, BO3PACTOB, MOJIOB.

Xox padoThI.

Jlyis mojicueTa KOJIM4ecTBa APUTPOLIUTOB HCIOIL30BaTh KaMmepy [ o-
pseBa. Ilepen HayasioM pabOThl HEOOXOAUMO H3YUYUTh €€ YCTPOMCTBO.
JI;1s1 3TOrO, MMOMECTUB KaMepy MOJI MUKPOCKOI, PACCMOTPUTE Majble U
OOJbIINE KBAAPATHl CETKUA C OOBEKTUBOM 8 U Ha OOJIBIIOM YBEIUYCHUHU.
CuerHast xkamepa ['opsieBa mpenactaBisieT COOOM TOJCTOE MPEAMETHOE
CTEKJIO, B CPEJHEN YacTH KOTOPOTO MMEKOTCS YeThIpe kenoda. Mexay
HUMH HaxXOJATCS TPU y3KH€ IUIACTUHKHU. CpelHAs IJIACTUHKA PacIoyo-
eHa Hrbke 00koBbIX Ha 0,1 MM U pa3jiesieHa monoJjiaM MOMePEeUHbIM Ke-
no0koM. [lo o0e cTopoHBI OT >KejJoOKa HAXOJATCA CUETHBIE CETKU
(puc. 1). Cetka I'opsieBa cocTouT U3 225 00abIIUX KBaApaToB. Kaxk b
TPETUM KBaApaT pa3lesieH JOMOIHUTEILHO Ha 16 MaJIeHbKHUX KBAaJpaTOB
co cropoHoit 1/20 Mm, mwiomaznso — 1/400 mm?, o6semom 1/4000 v’

[loaroroBuTh Kamepy AJis 3alOJHEHHS] KpOBbIO. JlJig A3TOrO cliierka
CMOYHTH IJIACTUHKU KaMEphl, HAKPHITh KaMepy MOKPOBHBIM CTEKJIOM U
IPUTEPETh €r0 K KaMmepe A0 MOSIBICHUS palyKHbIX HATEH (KoJsibla Hb-
I0TOHA).

B3satb cMecurens ajist spuTpountoB. HabpaTs B HEro KpoBb 40 MET-
k1 0,5 ¥ pa3BoAsAULYyIO KUJAKOCTb — 1%-HbI pacTBOp XJOpHaa HATPUS —
1o metku 101 (kpoBb pazbaBiena B 200 paz). Cineaute, 4TOOBI B KaIlWJI-
JSIp HE MONaju My3bIPbKHA BO3/1yXa. BBIMYCTUTh M3 CMECHUTEINd Ha BaT-
HBIA TaMIOH 1 — 2 Kamiu KpoBHU, a CJIECAYIOIIYIO KaIlIk0 OCTOPOKHO IO/I-
HECTH K Kpar MOKPOBHOTO cTekya. KpoBb OyJET BTATUBATHCSA B KAMEPY
10/ TOKPOBHOE CTEKJIO0. 3aMOJTHEHHYIO0 KaMepy HE HaKJIOHSTh.

[IpoBecTr MOJACYET FIPUTPOLIMTOB B 5 OOJIBIIUX KBaJpaTax, 4To CO-
orBeTcTBYeT 80 MeakuM KBajgparam. Bo nuzbexaHue 2-KpaTHOTo Mmojicye-
Ta OJIHOW U TOM K€ KJIETKU (IPUTPOIMTA), PYKOBOJICTBYIOTCS MPABUIOM
EropoBa: cunuTarOT TOJBKO 3pUTPOLMTHI, JIEKalllMe BHYTPU KBajJpaTa Ha
€ro JIEBOW M BEPXHEW rpaHUIaX. DPUTPOLMTHI, JEKAIIUE HA HUKHEN
IpaHMIIE, B JAHHOM CJydae HE y4yuThIBarOTCs. IloacuMTaB KOIMYECTBO

20



KJIETOK B 5 OOJIBIIIUX KBaJpaTaxX, paCCUUTHIBAIOT COACPIKAHUE IPUTPOIIU-
3
TOB (B 1 MM~ KpoBH) 10 popmyiJie:

A x 4000 x 200

80

rae X3 — UICKOMOE YHCIJIO SPUTPOLUTOB B 1 MM°; A — 9HCII0 KIeTOK B 80
MaJbIX KBajpaTax (5 OOJbIINX).

[Tocne pa®oThI THIATENBHO BEIMBITH CMECUTENb U KAMEPY TUCTHILIU-
POBaHHOU BOJIOM.

Buumanue! Cmecuresb nocjie NpOMbIBKH HEO0X0AMMO XOPOILIO
BbICYIINTH!

Onpenenuts U CpaBHUTH COAECPKAHUE SPUTPOLIUTOB B KPOBH pas3-
HBIX BUJOB PbIO, COOCTABUTH MOJTYUYEHHBIE PE3YJIbTATHI C JAHHBIMU JIH-

TepaTyphl.
Koan4yecTBo 3puTpouuToB B 1 MM KPOBH HEKOTOPLIX PbIO
[Ilyka 2.572.000 Cynak 1.780.000 | Kapn 1.837.000
Com 1.220.000 OKyHb 1.380.000 | ITnoTBa 1.910.000

Jleny 1.720.000 | XKepex 1.850.000

Cnenath BBIBOEI.

JlaGoparopHas padora 3.3
IHoacuer KoIMYECTBA JIEHKOIMTOB B KPOBHU PbIO

HopmanbHOE€ KOJUYECTBO JIEHKOIMTOB B KPOBU PBIO 3HAYUTEIHHO
BBIIIE, YEM Yy Ye€JOBEKa M MIIEKOMUTAIOMIMX (Y HEKOTOPBIX KOCTHCTBIX
poi6 cBeime 100000 B MM ). KonudecTBo JIEMKOIUTOB y OJAHOTO U TOTO
e BUa pbI0 CUILHO KOJIEOJIETCS B 3aBUCUMOCTH OT BO3pacTa, Ce30Ha U
COCTOSIHUSI 3PEJIOCTH MOJIOBBIX MPOAYKTOB. B CBsI3M ¢ TakuMm OOJIbIIMM
KOJIMYECTBOM JIEMKOIIMTOB KPOBB JIJI UX MOJCYETA Pa3BOJAT B CMECUTE-
JI€ JU1s1 SPUTPOLIUTOB.

Heab padoTbl. OnpeaeauTh KOJUYECTBO JICMKOIIMTOB B KPOBHU pa3-
HBIX PBIO.

OO6opynoBanue: MmapiieBas calipeTka; CKaJIbIeNb; YaCOBOE CTEKJIO;
NpOOUPKH; TeMapUH; CMECUTEIb KPOBU JJIsI SPUTPOLIMTOB; CUETHAsI Ka-
Mepa ['opsieBa; MOKpOBHBIE CTEKJIA; IJIa3Has MUIETKA; MUKPOCKOIL, IH-
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netka Ha 0,02 u 1 mu; punpTpoBanbHas Oymara; Bata; 1%-HbIil pacTBOp
XJIOpHU/IA HATPUA; PEAKTUBBI ISl IPUTOTOBJIEHUS PACTBOPA A: HEUTpaJlb-
HBIA KPACHBIW, XJIOPU HATPUSA, JUCTUJUIMPOBAHHAS BOJA; PEAKTUBBI JJIs
NpPUTOTOBIIEHUsI pacTBopa b: kpucrammmyeckuil ¢uonetoBsiid, popma-
JIMH, HATpUWA JIMMOHHOKHUCIIBIMA; CTEKJISIHHBbIE OIOKChI C MPUTEPTHIMU
KPBILIKaMHU.

OO0beKT Hccieq0BaHMs: PbI0OA pa3HbIX BUIOB, BO3PACTOB, MOJIOB.

Xoxa padoThl.

[lepen ompeneneHreM KOJUUYECTBA JIEHKOIMTOB B KPOBU PhIO HEOO-
XOJIUMO TPUTOTOBUTH CICIUAIbHBIE pa30aBisfroNIue pacTBOpsl A u b,
BCACBIBAIOIIME BUTAJIBHOE OKPAILIMBAHUE JIEMKOLIUTOB.

PACTBOP A: PACTBOP b:
HeiitpanbH. KpacHbIH ...25 Mr Kpucranmuy. ¢uonetosiii ...12,0 mr
Xmopua HATPHSA ...........600 Mr JIMMOHHOKUCIBIN HATPUH .......3,8 MT
Juctunnup. Boaa ........ 100 mn dopmMaluH ................0,4 mi1 40% p-pa
Juctunnup. Boaa. ............ 100 mn

Buumanne! Cpok xpanenusi pactBopoB A u b cocraBisier He
0oJiee 1 cyTOK.

J71s1 IpUTOTOBIIEHUS] PACTBOPOB CHAavalla pacTBOPSIOT Kpacku. Conu
NOOABJISIOT TOJBKO IIOCJE TOJHOTO PacTBOpPEHUs] Kpacku. PacTBophl
TIIATEIBHO IEPEMENTUBAIOT.

[lepen uccnenoBanueM pacTBopsl A u b paznuBarOT B HU3KHUE CTEK-
nsiHHbIE Yamieuku (yamku [lerpu, hapdopoBbie vamieuku u ap.).

Hccnenyemyto KpoBb U3 TPOOUPKH WIIM YACOBOTO CTEKJIa KaK MOXK-
HO ObICTpee HaOUPaIOT B CMECUTEIND JJIsl SPUTPOIUTOB 10 METKH 1 U 3a-
TeM paszbaBisoT 10 MeTku 101 (kpoBb paszbamiena B 100 pa3) cmeru-
albHBIMU PacTBOpaMu. [[1s 3TOro0 B CMECUTEINIb C KPOBbIO HACACBHIBAIOT
pacTBOp A MPUOJM3UTEIBLHO JI0 MOJOBUHBI PACIIUPEHUS CMECHUTEIIS, TI0-
CJI€ YEro KOHYMK CMECUTEIISI IEPEHOCST B YallleyKy ¢ pacTBOpoM b u Ha-
nonssitor g0 ormetku 101. Ilocne mepememmBaHus KpoBU C pa3daB-
JSIOIMUMU SKUJIKOCTSIMUA TIyTEM BCTPSIXUBAHUSI CMECUTEh OCTaBIISIIOT B
TOPU30HTAIIBHOM IOJIOKEHUHU Ha 5 — 10 MUHYT, MOCIIE YETO CHOBA IEpe-
MEIINBAIOT, BBITYCKAaOT 1 — 2 Kariu pa30aBJICHHOW KPOBHM Ha BaTy. 3a-
TEM 3aIOJHSIIOT KaMepy.
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B pesynbrare HAcTynmUBLIECH OKPACKH, SIpA JEMKOLUUTOB OKpAaIlU-
BAIOTCSI B TEMHBIN (PHOJIETOBO-KPACHBIM 1IBET, a MPOTOIIa3Ma CTAHOBHUT-
csi po3oBaToi. B spurpormTax ObIBalOT €1a00 OKpaIICHBI JUIIL sIpa.
[ToaToMy OHHM nETKO pa3nmuuuMbl. [[0ACYATHIBAIOT KOJIUYECTBO JIEUKOIU-
ToB B 10 OonbIMX KBajpaTax, Mmojb3yschk mpaBuiiom Eroposa. 1o ¢op-
MYJI€ pAaCCUMUTHIBAIOT COJACPKAHHUE JICUKOLIMTOB B v, [Ipu nepecuere
HaJI0 TIOMHHTB, YTO KPOBb pa3seneHa B 100 pas:

B x 4000 x 100
X = e ,

rae X — HCKOMOE YHCJIO JEHKOILIMTOB;
B — uncio neiikonutoB B 10 Oonpmmx kBagparax (160 Manbix).
Ornpenenuth ¥ CPaBHUTH KOJIMYECTBO JICHKOIIMTOB B KPOBH Pa3HBIX
pbi6. ComocTaBUTh COJIepkKaHUE JICHKOIUTOB B KPOBH PBHIO U JAPYTrUX
YKUBOTHBIX (10 JAHHBIM CITPAaBOYHOM JUTEepatyphl). Clenars BHIBOJIBI.

JlaGoparopuas padora 3.4
MeToauKka NpUroTOBJICHUSI MAa3KOB KPOBH PbI0

Heab padoTbl. OCBOUTH METOAUKY IPUTOTOBIICHUS M OKPAIIMBAHUS
Ma3KOB KPOBH PbIO.

OOopynoBanme: MapieBas caideTka; cKalblelb;, MPOOUPKH; Temna-
PUH; OpEeIMETHBIE CTEKJIa; MOKPOBHBIE CTEKJA; CTEKJIO CO HUIM(OBAH-
HBIM KpaeMm; Kpacka PomaHoOBckoro-I'mM3bl; AMCTHITMPOBAHHAS BOJA;
OpPOMBIBAJIKA; TJla3Hasi MHUIETKA; «ATIac KJIETOK KpPOBU  PBIO»
(H.T. BanoBa, M., 1983).

OO0beKT Hccieq0BaHMs: PbI0a Pa3HBIX BUIOB.

Xoxa padoThl.

B3sTh KpoBb M3 XBOCTOBOW apTepuu (MeTtojauka — B pabdore 3.1).
Kanenbky KpoBU nepeMeniaTh U NEPEHECTH Ha CTEPWIbHOE MpeBapHU-
TEIBHO 00E3’)KUPEHHOE MPEIMETHOE CTEKII0, CIesl, YTOOBI OHA HE pacTe-
kasnach. CrenaTh Ma30K KPOBH, JUISi YEro B3SITh BTOPOE MPEAMETHOE
CTEKJIO CO HUIM(OBAHHBIM KpPaeM M MPWIOXKHUTH K Kpar Kalljud KpOBHU
o yrioM 45°, Ipu 5TOM KPOBb PAcTEKaeTcs B YIIy, 0Opa30BaHHOM
crexioM. [IpoBecTu Kkpaem cTekia BHOEpel, OTYEro KpPOBb, ClEnys 3a
HUM, pPa3Ma3bIBAC€TCS TOHKUM CJIOEM 0€3 KaKoro-inbo MOBPEXICHUS
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(GbopMEHHBIX 3J1€EMEHTOB. Ma30K BBICYIIUTHh HAa BO3AYyXE B TE€UCHHUE 5 — 7
MHUHYT, a 3aTeM 3a(UKCHPOBATh, MOTPY3UB €ro Ha 3 MUHYTHI B CIIHPT.
BHoBb noacymmte Ma3ok. /lamee okpacuth ero kpackou PomaHOBCKOTrO-
['um3pl. Buumanue! MaTo4yHbId pacTBOp Kpacku PomMaHOBCKOro-
I'mm3bl pa3zBecTH AMCTWLJIMPOBAHHOW BoaoH, umewmen pH 7.0, u3
pacdyera 1— 2 kaniam kpacku Ha 1 mia Boabl. PasBeneHue Kpackm
CeJIATHh HEeMOCPEACTBEHHO Nepe] OKpPaluBaHUEM Ma3Ka. Ma3ok Ok-
pammBaTh 20 — 45 MHHYT, OTPY3UB NPEAMETHOE CTEKJIO C Ma3KOM B
pa30aBICHHYIO KpacKy. 3aTeM U30BITOK KPACKU CMBITh CTPYEUW BOABI U3
MPOMBIBAJIKU. Ma30K BBICYIIMTH Ha BO3AYyXE.

[IpuroToBUTH Ma3ku KPOBHU PBIO pa3HbIX BUAOB. M3yduTh KapTUHY
KPOBHU Pa3HBIX PbIO MO MUKPOCKOTIOM. OTIpeeuTh COCTaB (POPMEHHBIX
AJIEMEHTOB U 3apHCOBATh KapTUHY KPOBHU PA3HBIX PHIO, UCTOJIB3Ys aTjiac
KJIETOK KPOBH PBIO.

JlabopaTopHasi padora 3.5
Onpeaesienne JJeHKOUUTAPHOU (POPMY.JIbI

Heap padorbl. OnpeaeauTh U CONOCTABUTH JICHKOLMTApHBIE (Op-
MYJIbl Pa3HBIX BUJIOB PHIO.

OO0opynoBaHue: cyeTYMK (POPMEHHBIX 3JIEMEHTOB, aTJiac KIIETOK
KPOBH PBbIO.

OO0beKT uccIe0BaAHMS: TPEACTABUTENN PA3HbIX BUJIOB PHIO.

B KpoBHM KOCTHUCTBIX PBIO BCTPEUAIOTCS IIECTh OCHOBHBIX BHJIOB
JICUKOLIUTOB: TPU U3 HUX UMEIOT B MPOTOIUIA3ME 3€PHUCTHIC BKIFOUEHUS
(3epHUCTBIE (POPMBI UK TPAHYJIOLUTHI), & TpU (HOPMBI HE UMEIOT 3E€PHU-
CTBIX BKJIIOUEHUM (HE3EPHUCTHIE (POPMBI UM arpaHyJIOIUTHI).

Hezepuaucteie (HopMbl JEHKOLMTOB KPOBH PBIO COCTOAT U3 JTUM(O-
IIUTOB, MOHOITUTOB U MOJIUMOP(OSIICPHBIX JICHKOIUTOB.

JlumdponuThl — HEOOIBIITKE MO BEIWYMHE KIJIETKH, MPOTOIIa3Ma Ko-
TOPBIX PACIOJIOKEHAa B BHJIE Y3KOro 000JKa BOKPYI KPYIHOTO sjpa
KpyTrJioi (hOopMBI.

MOHOIMTHI — BTOPON PsJT HE3EPHUCTBIX JICMKOIMTOB PHIOBI. ITO
KpYIIHBIE KJIETKH, MPOTOIIa3Ma KOTOPBIX 3aHUMAET OOJIBIIIYI0 YacTh
KJIETKU. SI1po MOHOIIMUTOB MMeeT 0000BUIAHYIO (hOPMY M OOBIYHO OTO-
JBUHYTO K Kparo KJIETKHU.
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[MonumopdosiaepHble JTEUKOIMUTHI MO BEIMYMHE HECKOJIBKO MEHbIIIE
MOHOUIUTOB. OHH UMEKOT J0JIbYATOE CTPOCHUE, NHOTJA CHIIBHO CEIMEH-
TUPOBAHHOE SIPO U 3HAYUTEIBHOE KOJIUYECTBO POTOILIA3MBI.

K 3epHUCTBIM JIEMKOIUTaM OTHOCSTCS HeUTpoduibl, 0azoduibl u
D03UHO(HUIIBI.

Helitpoduibl — KJIETKH CPEAHETO pa3Mepa, UMEIOT OBaJIbHOE SI/IPO,
pacnoyIo)KEHHOE OOBIYHO Y Kpasl KJIETKU. B npoTormiazme HeUTpouaoB
uMeeTcsl OOJIBIIIOE KOJIMYECTBO MEJKHUX 3€PHBIIIEK, KOTOPhIE OKpAIllu-
BalOTCs Kpackoii PoMaHOBCKOTO-I'MM3bl B TEMHO-(PMOJIETOBBIN 1IBET.

Doszunodmibl. Kak 1 HeUTpouiIbl, KIETKH CpeIHET0 pa3Mepa ¢ 60-
OOBUAHBIM WJIA JOJIbYATHIM siIpoM. B uX mpoToruiazmMe MMErTcs B 3Ha-
YUTEIBHOM KOJIMYECTBE 3EPHBIIIKM, OKpallMBaeMble Kpackoi Poma-
HOBCKOT'O-I'MM3bI B PO30BBIM LIBET.

Bue HepectoBoro mepmoja mpeobianaromnieid Gopmoit JISHKOIIUTOB
KPOBU BCEX KOCTUCTBIX PbIO SIBISIOTCS JUMGOIUTHI. B HepecToBbIH Tie-
pHOJI COOTHOLIEHUE (HOPM JIEUKOIIMTOB Y KOCTUCTBIX PbIO pEe3KO U3MEHSI-
€TCsl: OTHOCUTEIBHOE KOJMYECTBO JUMQOIIMTOB CHUXKAETCS, a KOoJnye-
CTBO MOHOIIUTOB ¥ MOJIUMOP(DOSAIEPHBIX JIEUKOIIUTOB YBEINYMBACTCS.

Xoxa padoThl.

OxkpallleHHbI Ma30K U3YyYHTh 0] MUKPOCKOIIOM (00BeKTUB — 90, C
UMMEPCUOHHBIM MacyioM). [IpoBecTy mojcyeT KoaudecTBa pa3Hbix Gopm
BCTPEUYAOIIUXCS JEUKOIUTOB. Kak mpaBuiio, MOJCYET BEAYT OKOJIO Kpast
Ma3Ka, Mepe/IBUras €ro B 3uraroo0pa3Hom HarpaBieHuu. OOBIUHO MOJI-
cuuThIBatOT 200 BCTPETUBIIMXCS JEUKOIUMTOB, ONPENEIISIS BUI KaXXJA0r0
JEMKOLHUTA U OTMEYas 3TO B 3apaHEe NPUTOTOBJICHHOM IIKaJEe WU Ha
CHEIUaIbHOM cYeTurKe (OPMEHHBIX 3JIeMEHTOB. Jlanee ompenenstoT
INPOLIEHTHOE COJIepKaHUE BceX (OpM JIEUKOILMTOB, COJECPKAILIUXCS B
KPOBHU Pa3HBIX PHIO.

CpaBHUTH JelKkouuTapHble PopMybl pel0 pa3HbIX BUIOB. Caenarhb
BBIBO/IBI.
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Tema 4. lNMutaHne u nuweBapeHne y ruapoomMoHToB

JlaGoparopHasi padora 4.1
HUccnenoBanme GpuiabTPpaAlMOHHON CIIOCOOHOCTH
ABYCTBOPYATHIX MOJLIIOCKOB B JIA0OPATOPHBIX YCJI0BHUAX

JIBycTBOpYaThie MOJUIFOCKH MOJYy4arOT MUIIEBbIE BEllleCTBa U HEOO-
XOJUMBIN JUIsl IbIXaHUsI KUCIIOPOJ U3 BOJIbI, KOTOPAsl 3aCachIBA€TC UMU
BHYTPb PAKOBHHBI BOJIOABMKYIIINM aIapaToM.

JIBycTBOpYaThie MOJIIIOCKHA MTPaAOT OOJIBIIYIO0 POJIb B CAMOOYHIIE-
HUM BOJOEMOB, T.K. UX (QUIBTPYIOIIMN amnmapaT oO0JagacT BBICOKOH
YJIABIMBAONIEH CIOCOOHOCTHIO. DTH JKUBOTHBIE CIIOCOOHBI yAAIATH OT
92% no 100% Bcex yacTuil, B3BEIICHHBIX B (GUIBTPYEMON UMHU BOJIE.

B kauecTBe KOJIMYECTBEHHOW XapaKTEPUCTUKHU (PUIBTPYIOUIEH CIIO-
COOHOCTU OOBIYHO UCIOJIB3YIOT CKOPOCTh (PMIIHTPAIIMU BOJABI dKUBOTHBI-
MU, KOTOPYIO BBIPXKAIOT KaK 00bEM BOJIbl, TPOITYIIEHHON MOJIITIOCKOM
yepes ero BOJOJABMKYIINN ammapar 3a ONPEACIICHHbIA OTPE30K BPEMEHH.

Heab padotrbl. OnpenenuTb CKOPOCTh (PUIBTPAIIMU BOIALI MOJIIIO-
CKaMH U €€ 3aBHUCUMOCTh OT Pa3MEpPHO-BECOBBIX MApaMETPOM KUBOT-
HBIX.

OobOopynoBanue: 4 UWIMHAPUYECKUX COCYyAa €MKOCTHIO 2 JIUTpa,
MEpHBII CTakaH Ha 1 JUTp, BECHI YalllEUYHbIE C Pa3HOBECAMU, BECHI TOP-
3UOHHbIE, (poTornekTpokonopumerp (PIK), kroBetsl Ha 10 MM, HUITBT-
poBanbHas Oymara, MUJUIMMETpoBasi Oymara, IImnareib, KaoJuH, TaOau-
bl IECATUYHBIX JIOrapu(moB.

OO0beKT HCCIeI0BAHUSA: JBYCTBOPYATHIE MOJUIIOCKH C Pa3HBIMU
pa3MEpHO-BECOBBIMU XapPaKTEPUCTHKAMH K IO BO3MOKHOCTH Pa3HBIX
BU/IOB.

Xoxa padoThl.

B 4 cocyna Hanute 1o 1 nutpy pedHor BoAbl U BHeCTH 1O 300 mr
KaoJMHa (HaBECKH CJIeJaTh Ha TOP3UOHHBIX Becax). THiaTeabHo repemMe-
1aTh B3BECh B KaXKJIOM COCY/I€, UCIIOIb3Yys MArHUTHYIO MEIIAJIKY.

B Tpu cocyna co B3BEChbIO KaOJWHA MTOMECTUTh 10 OJHOMY MOJUIIO-
CKY, Y KOTOPBIX MPEIBAPUTEILHO U3MEPEHbI BEC M [IJIMHA PAKOBUHBI.
OmuH cocyll OCTaBUTh 0€3 MOJUIIOCKA JUIsl ONpEJeeHUsT CKOPOCTH He-

OMOJIOTHYECKOTO OCAXICHUS B3BecU. Uepes Ba yaca MpOKOJIOPUMETPU-
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poBath Ha ®IKe pacTBOpHI U3 BCEX YETHIPEX COCYAOB, UCMONB3Ys 10 MM
KIOBETHI U ONpENeanuTh BeauuuHy cBeronpomnyckanus (E%). 3arem mno
KaJIMOPOBOYHOMY IpadUKy yCTAaHOBUTH KOHEYHYIO KOHIIEHTPAIIUIO B3BE-
cu — Ct (%).
Paccuurtarh CKOPOCTh (PHIIBTPAIIMK BOJIBI MOJUTFOCKAMHU 110 (popMmyiie
Bunnunamcena:
InCo —InCt

rae V — ckopocTh (priibTpaiiviv BOIbI MOJUTFOCKaMU (Mi1/4ac);

Co u Ct — coorBeTcTBeHHO HavasnbHas (300 mMr/i) u koHeuHas (depes
2 Yaca) KOHIICHTpaIluH B3BeCH (MrI/11);

M — o6bem Bojibl B cocyaie (1000 mu);

T — npoAoIKUTETHLHOCTD ONbITA (2 Yaca);

A — monpaBka Ha HEOMOJIOTUYECKOE OCEIaHUE, paBHAs

In Co; — In Ct;

rae Co; u Ct; — coorBeTcTBeHHO HavaiabHast (300 mMr/in) u KoHeuHas (4e-
pe3 2 yaca) KOHIIEHTpaIlUs B3BECH B UETBEPTOM COCY i€ 0€3 MOJLTIOCKA.
JlaHHBIE OTBITA 3aHECTU B TAOJIUILY:

N Pasmep E % Ct mr/n CkopocTb VY nenbHast CKOpOCTh
MoJUTIOCKa |  (CM), (aepes (uepe3 | bunmpTparnumn
Bec (T) 2 4gaca) 2 gaca) MmJ1/4ac K pasMepy K BECy
mu1/yac MJ1/4ac
cM r
1 2 3 4 5 6 7

[Topsiiok paboOThI HA KOJIOPUMETPE.

1. Bxitounts mpubOp B ceTh TyMOJIEpOM, HAXOAIIUMCS Ha 3aIHEH
na”enu. [Iporpers 5 MUHYT.

2. HarmonHUTh KOHTPOJIBHYIO KIOBETY IUCTHUJUIMPOBAHHOW BOJOM, a
ONBITHYIO — UCCIIEAYEMOM B3BeChbl0 M3 cocyna. [lomecTuTh KIOBETHI B
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KIOBETO/IepKATeNb TaK, YTOObI KOHTPOJIbHAS KIOBETa HAXOAMJIACh IMPO-
THB JIy4a.

3. Hactpouts ®IK Ha «0» no qucTHILUIUPOBaHHOM BoAe. s aToro
IPU OTKPBITOM KPBIIIKE MPUOOpa yCTAaHOBUTH CTPEiKy Ha «0» pyuykoi
«YcranoBka 0».

4. Hactpoutp @OK Ha «100». lyist 3TOro mpu 3aKpbITOM KPBILIKE
npudopa yctaHoBUTH cTpenky Ha 100% pyukoii «YcranoBka 100».

5. He oTkpbiBas KphIlIKy npudopa, pyukoi «KroBeTbl» yCTaHOBUTH
IIPOTHB JIy4ya KIOBETY C 00pa3LOM.

6. Onpenenuth cBeTonpomnyckanue no mkane E (%) npu 3akpeiToit
KpblIlike npudopa. Mcnonb3oBars cuHuid cBeTOQUIbTpP. sl HOBBILICHUS
TOYHOCTHU PE3YJIHTATOB MPOBECTU MO TPU U3MEPEHUS C Ka)XIbIM 00pas-
1IOM U BBIYUCIIUTH CPEeIHEE apUPMETUUECKOE B KaXK/IOM OIIBITE.

[TocTpoenue kanuGpoBouHOTO rpaduka.

1. Cnenats yethipe HaBecku kaoauHa — 50, 100, 150, 200 mr.

2. Kax1yt0 HaBECKY paCTBOPUTH B OTJEIBHOM COCY/I€ B | JI BOJIBL.

3. Ha xonopumerpe onpenenuts E (%) B3BeCH B KaKI0M COCY/IE.

4. Tloctpouts kanmubOpoBouHblii rpaduk 3aBucumoctu E (%) oT KoH-
neHrpanuu B3secu C (Mr/m).

Paccuurtarh cpeHIO CKOPOCTh (UILTpAIMK BOJABI JJIsI TPEX MOJI-
JIOCKOB M YJI€IBHYIO CKOPOCTh MO OTHOIICHUIO K pa3Mepy U K Becy s
KaKJI0ro MoJutrocka. CrenaTh BBIBOJBI.

JlabopaTopHasi pabora 4.2
N3yuenue ckopocTy QUIbLTPANUU BOAbI MOJUIIOCKAMU
B €CTECTBEHHOM BOJ0eMe

Heas padorsl. OCBOUTH METOAUKY HU3YUYEHHUS (PUIBTPAIMOHHOM
CIIOCOOHOCTH JABYCTBOPYATHIX MOJUIIOCKOB B YCIOBUSX €CTECTBEHHOTO
BOJIOEMa U CPaBHUTH IMOJyYEHHbIE JAHHBIE C PE3yJbTaTaMH J1abopaTop-
HOTO orbITa (71a0. pabora 4.1).

OO0opynoBaHMe: BOPOHKHM IIACTMACCOBBIEC, KOHUYECKHE MTPOOUPKHU,
KpyIHOSTYEUCTas J1elib, OyMa)KHbI€ (DUILTPHI, BECHI YallIEYHBIE, TEPMO-
crat (t = 105 °C), nuHeiika.
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OO0beKT Mcce0BAHUS: BYCTBOpPYAThIE MOJUIFOCKHA Pa3HBIX BH-
JOB, UMEIOLINE PA3JINYHBIE PA3MEPHO-BECOBBIE TAPAMETPBL.

Xox padoThI.

1. IToaroToBUTH YCTAaHOBKY ISl pa3MelleHus: B Bogoeme. J[jig 3Toro
Ha BEPEBOYHBIM IIMNArat AJIMHOM 3 M moaBecuTh 8 — 10 mMUpPOKUX BOPO-
HOK C YKPEIUICHHOM BHYTPHU Ka)XXI0M BOPOHKU KPYIHOSYEUCTOU CETOY-
koi. Ha maTpyOoKk Kaxa0ii BOPOHKH HABEPHYTh KPBILIKY C OTBEPCTUEM,
B KOTOPOE€ MPEABAPUTEIIPHO BCTABJIEHA NMPOHYMEPOBAHHAS KOHUYECKAs
npoOupKa.

2. [TponymepoBath, B3BECUTh, U3MEPUTH JIJIMHY PAKOBUHBI MOJLIIO-
CKOB M IIOMECTUTH UX 110 OJHOMY HA CETOYKY B KXY BOPOHKY. B Tpu
KOHTPOJIbHBIE BOPOHKH (B CEPEIMHE U N0 KPasiM YCTaHOBKH) MIOMECTUTh
MyCThIE CTBOPKU OTMEPIINX MOJUTIOCKOB.

3. KoHIlbI BEepeBKHM C BOPOHKaMHU NPHUBA3aTh K KOJbSIM BBICOTOM
70 cMm. Bcero yctaHoBKy Ha 3 — 4 yaca mOMECTUTh B BOJOEM, BOTHAB KO-
Jbsi B IHO peKH. BOpPOHKH OIMyCTUTH B BOJAOEM TaKMM OOpa3oM, 4TOOBI
poOUPKH HaxXOAWIHUCh B 25 — 30 cM OT JHA, a HAJl BOPOHKAMU CJION BO-
el coctaBisu 10 — 15 cm.

B npornecce GpuinbTpanyiu peuHoN BOJIbI MOJITFOCKOM OCakAar0IIasCsl
B3BECh M SKCKPEMEHTHI )KUBOTHOI'O HAKAIUIMBAIOTCS B IPOOUpPKAX.

4. Tloka ycTaHOBKA HaxOJUTCS B BOJOEME, MOArOTOBUTH 20 OyMax-
HBbIX (PUIBTPOB, MPOHYMEPOBAB U BBICYILIMB UX J0 MOCTOSHHOTO Beca B
cymibHOM 1kady. Bec punbTpoB 3anucats. i noaydeHus NOCTOSH-
HOTO Beca (PUIbTPHl HEOOXOAMMO BBIJAEPKaTh 2 yYaca B CYLIMJIBHOM
mkady mpu t =100 — 110 °C, B3BecUTh U BHOBb BhIIEpKaTh B mKady 30-
60 munyT. B TOM ciydae, eciiv mociie BTOpOro B3BEIIMBaHUS BeC (QUIILT-
pa HE M3MEHSETCS, €r0 MOXHO CUMTAaTh MOCTOSHHBIM. Bo u3bexanue
HaMOKaHUsl (UIBTPOB OCTABUTh MX B CYIIWJIBLHOM IKady 10 Hauyana
buabTparu COAEPKUMOT0 TPOOUPOK.

5. Yepes 3 — 4 yaca NMoJHATHh YCTAHOBKY M3 BOJOEMa, CHSATH MpOOuUp-
KU ¥ IOMECTUTH UX B IITATUB.

6. B naGoparopuu cosepxumoe npoOoUpoK OTHUIBTPOBATH HA MIPEI-
BApPUTEIILHO BBICYIIEHHBIE /10 TOCTOSIHHOTO Beca OyMaskHbIE€ (PUIILTPBI.

7. @UIbTPHI C OCAJKOM BHOBb IOMECTUTH B CYLIWJIbHBIA HIKad U
MPOCYIIUTH IO TOCTOSIHHOTO BECa.
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8. OnpenenuTh CyXoil BeC COAEPKUMOro MPOOUPOK MO pa3HUIIE Me-
Iy BECOM CyXOro (puiibTpa u puibTpa ¢ 0CaIKOM.

9. B3ars | nuTp BOIBI U3 BOJOEMA U ONPEAECIUTh B HEM KOHIICHT-
pauuio B3Becu. [ns 3Toro npoduiabTpoBaTh BOAY 4Yepe3 OyMasKHbIN
GUABTP C MOCTOSHHBIM BECOM, BBICYIIUTh U B3BECUTh (PUIIBTP C OCaXK-
JICHHOMU B3BECHIO.

10. Onpenenutes CKOPOCTh (PUIBTPALMU BOJbI MOJUIFOCKAMHU TIO

dbopmyie:

g, tn
rae F — ckopocTh (I)I/IJILTpauHI/I (Mﬂ/qac);

V — 00beM BOABI, B3ATOW U3 BOoJoeMa U MPOPUIBTPOBAHHON s
ydeTa KoHleHTpanuu B3eecu (1000 mn);

g, — Bec B3Becu B 1000 mu1 BoibI, B35ITOM U3 BojloeMa (MT);

g, — BEC 0CaJIKa B OIBITHBIX BOPOHKaX (Mr);

g — BEC B3BECH, OCEBIIIEH B KOHTPOJIbHBIX BOPOHKAX (CpeliHEe 3Ha-
YEHHE, MT);

t — IPOAOJKUTENBHOCTD OIbITA (Yachl);

N — KOJIMYECTBO MOJUTFOCKOB B OJJHOM BOPOHKE.

11. /lanHBIC OMBITA 3aHECTH B TAOJIHITY:

No Pazmep Bec Bec Bec Cko- VnenbHast
MOJLITIOC- U BEC cyxoro | ¢umbpTpa | ocaaka pocThb CKOpPOCTb
KOB Moiutto- | mimeTpa | ¢ ocan- (mr) bUIBT- buabTpanmn
CKOB (mr) KOM pauuu K K BECy
(em, 1) Bec (Mn/gac) | pasmepy MJ1/4ac
bunbTpa MJ1/4ac r
c ocai- cM
KOM (MT)
1 2 3 4 5 6 7 8

12. CpaBHUTH CKOPOCThH (UIBTPALMK BOJbI MOJUIFOCKaMU B J1abopa-
TOPHBIX YCIOBUAX (J1a0. pald. 4.1) u B ecrecTBeHHOM BojoemMe (j1ad. pao.
4.2).

13. Cuenath BBIBOIBI.
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JlabopaTopHasi padora 4.3
N3y4yeHue MOTOPHON AKTUBHOCTH KeJIyAKAa am(puOuii u psI0

JIBurarenpHas aKTHUBHOCTh (MOTOPHKA) KEIYIOYHO-KUIIEYHOTO
TpaKTa OKa3bIBaeT BIMSHUE Ha BCe ATanbl nuineBapenus. OHa odecneyn-
BAa€T MEXaHMYECKYI0 00padOTKy MUIIM, CMEUIMBAET €€ C (pepMEHTaMHu,
OCYHIECTBIISIET CMEHY MPUCTEHOYHOTO CJIOSl XUMYyca, TPAHCIOPT COAep-
AKUMOTO IO KETYIOYHO-KUIIEYHOMY TPAKTy U BBIBEJCHUE SKCKPEMEH-
TOB.

Heanb pa6oTbl. U3yunTh 0COOEHHOCTH MOTOPUKH KETY/IKA HU3IIUX
MO3BOHOYHBIX KUBOTHBIX.

Oo6opynoBanue: poronpeoOpa3oBareib, OJOK MUTAHUS, PETUCTPHU-
pyrouii nmpuOop, YHUBEpPCAJIbHBIA IITATUB, CTAKAHYMK C KPIOYKOM Ha
JTHE, TPEenapoBaIbHBIA HA0Op (HOXKHUIIBI, CTEKJISTHHBIE KPIOYKH, TTUHIIET,
UIJIa XUpYypruyeckasi, HATKH, 30H1), yamika [lerpu, moukooOpa3Hblidl Ta-
3UK, MapJeBas caiderka, pactBop Punrepa.

OO0beKT HccIe0BaHMS: JISATYIIKA, )ka0a, pbiOa.

Xox padoThI.

1. O0e3aBWKUTD JATYHIKY (3ka0y) pa3pylIeHUEM TOJIOBHOTO U CIIUH-
HOTO MO3ra. BCKpBITh rpy100pIOIIHYI0 OJIOCTh U OOHAXKUTH YKEITYAOK.

2. N3onupoBarh ¢parMeHT KenyJKa IJIMHON 2 — 3 C¢M, OTpe3aB €ro
OT MUIIEBO/AA U JBEHAIUATUNEPCTHON KHUIIKHU. M30IMpOBaHHBINA Keily-
JIOK ¢ 00OMX KOHIIOB MPOIIUTh HUTKAMU, TaK YTOOBI 3aXBATUTh MPOTHU-
BOIIOJIOKHBIE CTEHKU. HUTKM 3aBs13aTh NEeTENbKaMH.

3. OHy MeTeNbKy 3allelMuTh 3a KPHOYOK, PACIOJIOKEHHBIA Ha JIHE
CTaKaH4YMKa, a JPYIyIo — 3a pblyaxok (orompeodpaszosarens. [Ipocnue-
IUTh, Y4TOOBI Mpenapar >KelyJaKa pacrojaraics CTPOro BEPTHKAIBHO.
CrakaH4yuK 3aloJHUTH pacTBOpoM PuHrepa, Tak 4ToObI KEITyJI0K HaXo-
JIWJICS] B pacTBOPE.

4. BKJIIOYUTH CETEBbIC HIHYPHl U KHOMKU «CETh)» HA PETUCTPUPYIO-
meM npubope u OJ0Ke IMUTAaHHUSA, COSAUHEHHOM ¢ (poTompeoOpazoBaTe-
neM. Ha BepxHell maHenu camomnuclia U OJIOKa 3aropsiTcs CUTHAJIbHbBIC
nammnouku. Ha camonmcue Haxkath KHONKY «l mm/s», yCTaHOBUB TeM
CaMbIM MUHUMAaJIbHYIO CKOPOCTh JABUKEHUS JICHTBHI.

31



5. OTnaguTh 3amnKch COKPAILICHUHN JKEIyJKa Ha JICHTE CaMOIIKCIIA.
st atoro, MenneHHo nepemenias (orompeoOpa3oBaTelb Ha YHUBEP-
CaJIbHOM IITATUBE, HECKOJIBKO PACTSAHYTh KETYAOK, YTOOBI OH HaXOUJI-
Csl B COCTOSIHUM TOHYcCa. 3amnucaTh CIOHTAHHYI0O MOTOPHUKY >KEIyJKa B
TeueHue |1 yaca. B xome perucrpauuu MpoOU3BECTH 2 — 3-X KPaTHYIO
cMeHY (PU3UOJIOTHYECKOT0 PACTBOPA U PACTSIKKY OTpE3Ka KeTyIKa.

6. 3anucaB MCXOAHBIM ()OH M YCTAHOBUB, YTO MBIIIIBI KEIyIKa
CIIOHTaHHO COKPAIIAIOTCA C ONPEIACICHHON YaCTOTOM U JUIMTEIBbHOCTBIO,
U3YUYUTh BJIMSHAE OCHOBHBIX MEIMATOPOB aBTOHOMHOW HEPBHOM CHCTE-
MBI (ALIETWIXOJIMHA U aJpeHaIMHA) HA MOTOPHYI0 aKTUBHOCTh JKEIyKa.
JI1st 3TOrO, HE OCTaHABJIMBAs 3alUCh, B CTAKAHYMK C W30JUPOBAHHBIM
KEITYJIKOM MPSAMO B (HU3MOIOTHYECKUI pacTBop ao0aButh 0,5 mi p-pa
aneTHiIXoanHa (KoHI. 2%¥107*%) ¥ OTMETHTH XapakTep OTBETHOH peak-
uuu. [IpoMbITh Mpenapat KejryJiKa, IBaX/bl CIMBas UCIOJIb30BAHHBIN U
3ayiMBas HOBBIM (u3pacTBop. Korma BocCTaHOBUTCS CTaOWIIBHBIN (hOH
COKpaIlleHUH, BBECTH B CTaKaHYMK C xeiyakom 0,5 M pactBopa ajape-
HamuHa (koHL. 1%107%). OTMeTnTh XapakTep M3MEHEHHH MOTOPHKH
1noJ JIEUCTBUEM aJipeHajInHa. BHOBb NMPOMBITH IMpenapar xeiayaka (u-
3UOJIOTMYECKUM PAaCTBOPOM M 3alMCaTh BOCCTAHOBJICHUE CIIOHTAHHOU
MOTOPHUKH KEITyJIKA.

Buumanue! /[ns 1o0aB/ieHus1 paCTBOPOB ALIETUJIXOJUHA U aJpe-
HAJIMHA MO0JIb30BATHLCH WINPUIEM ¢ JJIMHHOH wurJjoi. Craparbcs,
4TOOBI PACTBOPHI MEIMATOPOB NMONAJM MPSIMO HA MPenapar KeryI-
Ka.

7. 'actporpamMMy BKJIEUTH B MPOTOKOJI OMbITA U IPOAHATU3UPOBATH.
JlaTh XapaKTEPUCTUKY MOTOPUKHU MO YaCTOTE, JUIUTEIHLHOCTH U CUJIE CO-
KpalleHUM.

8. AHAJIOTUYHBIA OMBIT MPOBECTH C KEIYyAKOM pbIObl. OTMETUTH
0COOEHHOCTH MOTOPHOM aKTUBHOCTH >KEIyJKa pblObl B CPABHEHUH C JIsi-
TYIIKOM.

9. CnenaTh BBIBOJBI.
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JlabopaTopHasi padora 4.4
IIpueM nuum y nmpocremmmx

Cpenu npencrasuteneit Tuna [Ipocreiine Hanbosiee COBEPIICHHOM
nuiieBapuTesbHoN QyHKIMei ob0nanaoT nHdy3opun. JBrmkeHruem pec-
HUYEK MMapaMeluu CO3Jal0T MEePEMEIICHUE MUIIEBBIX YaCTUI] K HUTO(DA-
PUHICY — POTOBOM BOPOHKE, KOTOpas paclojaraeTcs y 3aJHEro KOHLa
nepuctoma. B koHue nuieBoga GopMUPYIOTCS MUIEBAPUTEIIbHbIC Ba-
Kyosid. B HMX mpoucxoauT mocienoBarenpHas cmeHa (a3 gepmeHra-
TUBHOU 00pabOTKHU NMUIK OJarojiapsi U3MEHEHUSIM PEAKIIUU COACPKUMO-
IO BaKyOJIH.

Heab padoTel. M3yunTh nporecchl mpueMa Ui, o0pa3oBaHUs U
NepeABUKEHHS MUIIEBAPUTEIBHON BAKyOJIU Y MPOCTEHIINX HA MTPpUMEpE
uH(}y30pun-TyHenbKu.

O0opynoBaHnue: MUKPOCKOII, OCBETUTEIb, ITPEIMETHBIC CTEKJIA, Ba-
Ta, GUIbTpOBaNibHAA Oymara, rnpenapoBalibHas Wrja, YepHas IlaKaTHas
TYyIlIb.

O0beKT ncciIe10BaHuA: TTapaMELNH.

Xoxa padoThl.

1. B34Th mpeaMeTHOe CTEKJIO, Ha HEr0 MOMECTUTh OYEHb TOHKHIA
CJIOW TUTPOCKONUYECKOMN BaThl WM (DUIBTPOBAILHONW OyMaru u HAaHECTHU
KAIUTIO KyJIbTYpbI TapaMEeLHil.

2. IlomecTuTh npemnapar 1moj; MUKpPOCKOIIOM U HaWTH MaJIONOIABUXK-
HYI0 0COOb MapaMenuu Mpu yBeandeHus1x oobektusa — 20, okynsapa x7.

3. K xamie kynbTypbl 100aBUTh HEOOJBITYIO Karutto Tyu. [IpoHao-
JI0JIaTh MOCJEI0BAaTEIbHbIE ATAIbl MOCTYIJICHUS KPACUTEISI B OPraHu3M
napameriui. OTMETUTh U 3apuUCcOBaTh 00pa30BAHME MUILEBAPUTETBHBIX
BaKyOJIeH U MyTh UX NEPEABUKEHHUS B IIUTOIIA3ME KIETKU MapaMeryi.

4. Onpenenuth 4acToTy (HOPMHUPOBAHUS MUIIEBAPUTEIBHBIX BaKyo-
Jel U BpeMsl MPOXOXKJICHUS UX MO BCeMy Telly MHPY30puu OT 1uToda-
PUHICA 0 MOPOLIHIIBI.

5. Caenatpb BBIBOJIBI.
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Tema 5. [IbIxaHne u rasooomeH

JlabopaTopHasi padora 5.1
N3ydyenue norpedieHUs1 KUCJIOPOAA THAPOOMOHTAMHU

COBOKYMHOCTH MPOIIECCOB, 0OECIIEYNBAIOIIUX B OpraHU3MeE MOTPeo-
JIEHUE KUCJIOPOJA U BBIJCICHHUE YIIIEKACIIOrO Ta3a, Ha3bIBACTCS JIbIXaHU-
eM. [ToTpeOHOCTh B KUCIOPOE Y pa3HbIX )KUBOTHBIX BApPbUPYET B IIUPO-
KHX TPeeax: MBILIb MOTPe6IIsieT 0Koo 2,5 cM> O,/Kr Macchl/4ac, a B
ePHO/BI aKTHBHOCTH — 10 20 CM°, y JOXKIEBOIO YEpBs 9TAa BEIMUHHA
coctaBysieT Bcero 0,06 M’ , a 'y aktuauu — 0,013 cm. Konuuectso ku-
CJIOPOJIA, MOIJIOUIEHHOI'O KUBOTHBIM B €IMHUILY BPEMEHHU, OOBIYHO CBSI-
3aHO C MAacCOU €ro Tea.

Heap padorbl. OCBOUTP METOAMKY OIPEACIICHUS KOHLEHTPaUuu
PACTBOPEHHOTO B BOJIE KHUCJIOPOJa ¢ TOMOIIIbI0 Kuciopogomepa KJI-115
U CpaBHUTH aOCOJIIOTHOE€ M OTHOCHUTEIBLHOE MOTPEOJICHHUE KHUCIOpOoja
Pa3IMYHBIMU TUPOOUOHTAMH.

OoGopynoBanue: akBapuyM oObeMOM 2 JI, OTCTOSIHHAsl BOJA, JWC-
TWUITMPOBaHHAsE BOJAA, BOJHBIN pacTtBop cyibdura Hatpus (80 r/im), 4
CTakaHa €MKOCTbI0 250 M1, TepMOMETp, OapOMETpP, MUKPOKOMIIPECCOP,
xkuciopogomep KJI-115.

OO0bekT wuHccaenoBaHusi: pbida, JABYCTBOpUYATHIE M OPIOXOHOTHE
MOJUIFOCKH, BOJIHBIE HACEKOMBIE.

[Hpunuun padorsl kKucjaopoaomepa. Jlisi u3MepeHrss KOHUEHTpa-
UMM PAaCTBOPEHHOI'O0 B BOJI€ KHCIOPOJA HUCHOJb3YETCS aMIepMeTpHye-
CKMH METOJl C MPUMEHEHHUEM JJIEKTPOXUMHUUYECKOU STYEUKH, KATOJ KOTO-
PO MOJISIPU3YETCS C NOMOILBIO BHEIIHETO UCTOYHHUKA HAMPSIKEHMUS.

DNEeKTpOXUMHUYECKasi CUCTEMA U3MEPUTEIBHOIO YCTpOMCTBa (M3Me-
putensHoro snekrpoaa DKJI) uzonnpoBaHa OT BHEIIHEH Cpelbl MOJIH-
MepHOU MemOpaHou. Ilpu momade K 3JIEKTpoaaM 3JICKTPOXHUMHUYECKOMN
SAYEUKU TOJIAPU3ALUOHHOTO HAMPSKEHUS KaToJl MOJIIPU3YETCS U Mpo-
i PyHANPOBABIINEN Yepe3 MEMOPAHY KHUCIOPO] BOCCTAHABIMBAETCS Ha
KaToJIE.

Ha snextponax sst4erKy NPOUCXOAAT CIEAYIOIINUE PEAKIIUN:

Ha katoge — O, +2 H,O+4 e —4 OH,

HaaHone —4A+4C -4 AC+4e.
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Bo3Hukaronuii npu 3TOM TOK TOJISIPU3ALMM SBISETCS (yHKIHMEH
NapUUaIbHOTIO JIaBJICHUS KHUCJIOPOAA M 3aBUCUT OT 0ApOMETPHYECKOTO
JABJICHUS, TEMIIEPATYPhl aHATM3UPYEMOM BOJIbI, cocTaBa cpeabl (pH, co-
JepKaHUE COJIeH), IPUCYTCTBUS MeEIIalolKnX ra3oB. Bo3jaeiicTBue TeM-
nepaTypbl IPUBOAUT K U3MEHEHHIO PACTBOPUMOCTH KHCJIOpo1a (Tabiauia
5.1) ¥ U3MEHEHUIO TOKa JEMOSPU3AINKU 32 CUET U3MEHEHUS CKOPOCTH
nuddy3uu kuciopoaa yepe3d meMOpany. Ckopocth audPy3un ornpese-
J5I€TCS B OCHOBHOM Kay€CTBOM MaTepuaia MEMOpPaHHI.

Kpartkoe onucanue npudopa.

Kucnoponomep KJI-115 cocrout u3 nByx OJOKOB: U3MEPUTEIHHOE
YCTPOMCTBO M U3MEPUTEIbHBIN MTPe0oOpa3oBaTEb.

N3MeputenbHOE YCTPOMCTBO — U3MEPUTEIBHBIA 3JEKTPO (MaJIbIi
0JIOK) — BKJIFOUAET B CEOs: DJIEKTPOXMMHUYECKUU JATUUK, 3aKPBITHIA C
HUYKHETO TOpIIa MOJIUMEPHON MeMOpaHoii; Memanky (OJIOK 10 auu BOJIbI
K 3JIEKTPOJLY) C PETYJISITOPOM CKOPOCTH.

N3meputenbHbIi TpeoOpazoBaTetb (00IbINON 0JI0K) BKIIIOYAET B Ce-
Os1: OJIOK MUTAHUS, YCUIIUTENb, OJIOK HACTPOMKHU 1 LIU(PPOBOM HHAMKATOP.

Buumanue! MeMOpaHy H3MEpPHUTEJBHOI0 3JIEKTPOAA TPOrarhb
naJjbuamMu HeJib3s!!!

T onmroroBka nprdopa K padoTe 1 €ro HaCTPOIKa IMPU M3MEPEHUSIX B MI/JL.

1. JIo BKJIFOYEHHS] KUCIOPOJOMEpPA HAIUTh B CTAKaH JUCTUILIUPO-
BAHHYIO BOAY U B TeueHHe 30 MUHYT adpUpOBaTh €€ C TOMOUIBIO aKBapH-
YMHOT'O MUKPOKOMITPECCOPA.

2. IloMecTUTh W3MEPUTEIbHBIN 3JIEKTPOJ B CTaKaH C PAaCTBOPOM
cylbduta HaTpus (KoHIeHTpalusa — 80 /1) Ha TIIyOuHy HE MeHee 75 MM
(mo kpacHou nuHHM). [locTaBUTH CTakaH Ha MAarHUTHYK) MEIIAIKY U
BKJIIOUUTH NIEPEMEIINBAIONIEE YCTPOUCTBO.

3. Ha nuneBoit manenu npeodpazoBatens (00bIIoro 6j0Kka) HaxxaTh
KHOIIKH «CETh», «MI/T» U «S50».

4. OueHb MEIJICHHO Bpaiasi pyuky «ycT. O», BBICTaBUTh Ha HU-
poBoM TabJ10 Jr000¢€ unciio B quamnazone ot «0,00» 1o «0,02y.

5. Beikimounts Memanky. [lepenectu 31aeKTpoi U3 pacTBopa CyJib-
dbuTa HATpUS B CTakaH C JAUCTWUIMPOBAHHOW BOJ0W. BHOBH BKIIIOUUTH
MEIIAJIKY U TTPOMBIBATH AJIEKTPOJ B TEUEHHUE 5 MUHYT. 3aT€M MOTPY3UTh
AIEKTPOJ U MEIIAJKY B CTAKAH C a3PUPOBAHHOU BOJIOM.
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6. Bpamas pyuky «Mmr/im», ycTaHOBUTHh Ha U(PpoBOM TabJIO 3HAYe-
HHE€ KOHIICHTPALUU PACTBOPEHHOI'O B BOJE KUCIOPOAA MPU JAaHHOU TEM-
nepaType u arMoc(hepHOM J1aBJICHUH, OTpeiesieMoe 1o GopmyIie:

101,3
rae A — 3Hau€HHE KOHIIEHTPAUHUM KHUCIOPOAA, PACTBOPEHHOIO B JHC-
TUJIJTMPOBAHHOM BOJIE, MI/J;

P — atmocdepHoe naBnenue, klla;

C — KOHIEHTpalMsl KUCIOPOJ1a, PACTBOPEHHOTO B JUCTUIUIMPOBAH-
HOIl BOJIE€ NMpPU KOHKPETHOW TemIepaType U aTMOC(EpHOM [aBICHUU
101,3 xIla (760 mMm prt.ct.), Mr/xa (Tabauna 5.1.).

Buumanue! Bo BpemMsi HACTPOHKHM KHMCJIOPOAOMEpPA MO JUCTHJI-
JIMPOBAHHOM BO/J€e MOAAYY BO31yXa He OTK/IIYATh.

Tabnuua 5.1

PacrBopuMocTs KHCI0pOAa B IMCTH/IIIMPOBAHHOM BOJeE,
HaCbIIeHHOM Bo3ayXxoM npu AaBjaenuun 101,3 xIla (760 mm)

°C MI/J1 °C MI/J1 °C MI/J1
10,0 11,33 18,5 9,44 27,0 8,07
10,5 11,21 19,0 9,35 27,5 8,00
11,0 11,08 19,5 9,26 28,0 7,92
11,5 10,96 20,0 9,17 28,5 7,85
12,0 10,83 20,5 9,08 29,0 7,77
12,5 10,72 21,0 8,99 29,5 7,70
13,0 10,60 21,5 8,91 30,0 7,63
13,5 10,49 22,0 8,83 30,5 7,57
14,0 10,37 22,5 8,76 31,0 7,50
14,5 10,26 23,0 8,68 31,5 7,45
15,0 10,15 23,5 8,61 32,0 7,40
15,5 10,05 24,0 8,53 32,5 7,35
16,0 9,95 24,5 8,46 33,0 7,30
16,5 9,84 25,0 8,38 33,5 7,25
17,0 9,74 25,5 8,30 34,0 7,20
17,5 9,64 26,0 8,22 35,0 7,10
18,0 9,54 26,5 8,15 36,0 7,00
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Xox padoThI.

1. Hactpouth KHCIOpOIOMED MO pacTBOPY Cyiab(HUTa HATPUSI U JUC-
TUJUTUPOBAHHOM BOJE.

2. B skcniepuMEHTalbHYI0 KaMEPY HAIUTh PEYHYIO BOY, TOTPY3UTh
B HEE BJIEKTPOJ U ONPEIETUTh UCXOJAHOE COAEPKAHUE KUCIOPOIa.

3. [lomectuTh B Kamepy pbIOy, 3aKPBITh FEPMETUYHO KPBIIIKOW U
OTMETHUTH BpEMsI Ha4aJIa OIbITA.

4. Yepes 15 MuHYT mocie Hayaia OmnbITa BHOBb ONPEACIUTh COAEP-
aHUE KUCJIopoJa B BOJE, IJIe COAEpKaIacCh pblda.

5. IToBTopuTtk onpeaeneHue yepe3 30 MUHYT OT Hayaja OmbITa.

6. Paccuntats abcomorHoe noTpedsenne peidoit O, 3a 15 u 30 mu-
HYT U CPEJHIOI0 CKOPOCTh MOTJIOIeHus pbooii O, 3a 1 MUHYTY.

7. IIpogenarh AaHAJOTMYHBIE OINBITBI C MOJUIFOCKOM, KYKOM-
IUTABYHIIOM WJIM JAPYTUMHU THIPOOMOHTAMU, KaXKblii pa3 HauMWHas C Ha-
CTPOWKH KUCIIOPOJIOMEPA.

8. [Ipomenarh aHaJOTMYHBIE OMNbBITBI C MOJUIFOCKOM, KYKOM-
IJIABYHIIOM WJIM JPYTUMH THIPOOMOHTAMU, KXKJIbIA pa3 HauMHas ¢ Ha-
CTPOMKH KUCIIOPOAOMEDA.

9. CpaBHUTD J1aHHbBIC, MMOJYUYCHHBIC B OMbBITaX C Pa3HBIMHU THAPOOU-
OHTaMH.

10. CuenaTth BBIBOIBI.

JlaGoparopHasi padora 5.2
N3y4eHue 3aBUCUMOCTH YaCTOTHI IbIXaHUSA HACEKOMbIX
OT TeMIIEPATyPbl

B xo/1€ 3BOMIOLMY Y )KUBOTHBIX C(OOPMHUPOBATUCH pa3IUYHbIE MEXa-
HU3MBI BHEITHETO JbIXaHUsA. B 4aCTHOCTH, y HACEKOMBIX Ta3000MEH OCY-
IIECTBIISIETCS Y€pe3 CUCTEMY Tpaxeu (TpaxeitHoe nbixaHue). TpaxeiHas
cucTteMa o0ecreunBaeT MOCTYIJIEHUE B KJIETKH KHCJIOPOJa U yIaJIeHUe
U3 HUX YTJIEKUCIIOTO ra3a MmyTeM IpocToit quddy3uu U MOXKET Moaaep-
KUBATh JIOCTATOYHO BBICOKHN YPOBEHb BHYTPEHHETO TKAHEBOI'O JbIXa-
HUS B TCUCHHUE JJIUTEIBHBIX IEPHOJ0B BpEMEHH, obecrieurBas (Gpru3n0I0-
TMYECKYIO0 aKTUBHOCTh HACEKOMOTO.
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OpnHako TpaxelHas cucTeMa JbIXaHus 00JaJaeT CylECTBEHHbIM He-
JOCTaTKOM — C1a00M 3alIUTON OT aTMOC(EPHBIX SIA0B, KOTOPHIE B CHILY
CTPOECHUSI CUCTEMbI TPAXEH M TPAXeoJ MPAKTUYECKU Cpa3y AOCTUTAIOT
BCEX KJIETOK M TKaHE opraHusma, U Hacekomoe norudaetr. CyliecTBeH-
HOE BJIMSIHUE HA UHTEHCUBHOCTD JIBIXaHUS HACEKOMBIX OKa3bIBACT U TEM-
neparypa OKpyx arouien cpeibl.

Heab padorbl. M3yunTh 0COOEHHOCTH BHEIIHETO JBbIXaHUSI HACEKO-
MBIX U €r0 3aBUCUMOCTb OT TEMIIEPATYPHI.

Oo0opynoBaHue: CTEKIISIHHAs BOPOHKA, TEPMOMETp, 4aiuka llerpwu,
KyCOYEK MEHOIUIacTa, MEJJIEHHO Pa30rPEBAIOIIAsCS IUIUTKA.

O0BbeKT ucCae0BAHUA: KPYIIHBIE MYXH, CJIEIIHA, OBOJBI U JAPYTHUe
HAaCEKOMBIE.

Xoxa padoThl.

1. ITpuroroBuTh padouunii npenapat. s 3Toro B3sTh HACEKOMOE U
MOMECTUTh €ro OpIOIIKOM BBEPX Ha KyCOYEK IEHOIUIAcTa, (DUKCUPYS
KPbUIbsl Y3KMMU MOJIOCKAMU JIMIIKOM JIEHTHI.

2. [Ipenapat nosoxuTh B 4Yamiky [leTpu ¥ HAKpBITH NEPEBEPHYTOU
CTEKJIIHHOW BOPOHKOM, B TyOyC KOTOPOW BCTaBJIEH TEPMOMETp ISl U3-
Mepenus t° C 1o BOPOHKOI.

3. OTMETUTH OCOOEHHOCTH BHEIIHETO JbIXaHHSI HACEKOMOIO: CIIEIH-
(GUKy IbIXaTENbHBIX JBUKEHUN, UX BBIPAXKEHHOCTh (PUTM, aMIUIUTY/IA,
HaIlpaBJICHUE MOTOKOB Bo3ayxa). [lojgcuuTarh 4acTOTy JbIXaTEJIbHBIX
JBU>KEHUH HACEKOMOTO P KOMHATHOU TEMIIEpAType.

4. Yamky IleTpu ¢ mpenapatoM NOMECTUTH Ha IUIUTKY U BKIIFOYUTH
Ha MEJJICHHBIN ITOJOTPEB.

5. Ilpocnenute M3MEHEHUSA BIXaTENbHBIX IBUKECHUM HACEKOMOTO
pH TocietoBareibHoM noBsiiennn t° C Ha kaxapie 3° C B auama3oHe
ot 18 10 35° C.

6. AHaJIOTUYHBIE OIBITHI MPOBECTU C Pa3HbBIMH HaceKoMbIMU. [lo-
CTPOUTh TPaPUKH 3aBUCUMOCTH YacCTOThI JBIXaTEIbHBIX IBUKEHHUU OT
TEMIEPATYPHI.

7. CpaBHUTb JITaHHbIE, [TOJTYYECHHBIE B OIBITAX C PA3HBIMUA HACEKOMBI-
MH.

8. CrnenaTb BBIBOHI.
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Tema 6. [loBegeH4YeCcKne peakumm ruapooMOHTOB

JlabopaTopHasi padora 6.1
IloBenenne pbid B MOTOKE BOABI

[ToBeneHnue priO B MOTOKE BOJBI 3aBUCUT OT Psijia SK30T€HHBIX U JH-
NOTeHHBIX (pakTopoB. K uMclly mEepBBIX OTHOCHUTCS CKOPOCTb TEUYEHUS
BOJIbL. [Ipu paziMuHbBIX CKOPOCTSAX MOTOKA BOJBI Y PhIO HAOIIOJAIOTCS:
peopeaxkiusi — OpUEHTALUSI TPOTUB TEUEHUS BOJbI, IEPEXO0] U3 PEKUMA
IJIaBaHUs B PEKUM OPOCKOB M COCTOSIHUE YTOMJICHUSI — CHUKEHUE JIBU-
raTejabHON aKTUBHOCTH M CHOCOOHOCTH IJIBITh IPOTUB TEUCHMUSI.

Heapb padorbl. OnpenenuTb KPencepeKy0 CKOPOCTh U U3YyUYUTh CO-
CTOSIHUE YTOMJICHHS Y PA3JIMYHBIX PbIO.

Oo0opynoBanue: ruIpOAMHAMUYECKUI JIOTOK, DIEKTPOMOTOP C BO-
JIOTOHHBIM BUHTOM, MEHOIIACT 5X3 CM, CEKYHJIOMED, JIMHEUKA.

OO0beKT uccieq0BaHMs: PbIOA Pa3HBIX BUJIOB U PA3MEPOB.

JI1st u3ydeHus: KpercepcKuX CKOPOCTEN U YTOMIISIEMOCTH PHIO B IO-
TOKE BOJIbI UCIIOJIB3YETCS TUAPOIMHAMUYECKUM JTIOTOK 00bemMoMm 120 1.

[ToToKk BOJBI CO3AAETCs BOJIOTOHHBIM BUHTOM, KOTOPBINA BpalllaeTcs
JIEKTPOMOTOpPOM. UHcao 00OpOTOB MOTOpa PEryJIUpPYETCs PEeoCTaToM,
IIPU 3TOM CKOPOCTh MOTOKa BOJIBI B JIOTKE U3MeHseTcs oT 4,4 cM/cek 10
17,6 cm/cek (ycraHoBka co3nana Ha kadenpe OUXK Apl'Y).

Xoxa padoThl.

HccnenoBanue MpoBOAUTCS B paboueM OTCEKE JIOTKA, OTTOPOKEH-
HOM OT BOJIOTOHHOT'O BUHTA CETYATHIMU IIEPETOPOIKAMMU.

1. OnpenenuTh CKOPOCTh MOTOKA BOJIBIL. [[J1 3TOTO, MOOYEPETHO YyC-
TaHaBJIMBAasA PY4YKy pEOCTaTa HAa Pa3HOE YUCIO OOOPOTOB, OMPENEIUTH
BpeMsl MpPOIUIbIBAHUSA KYCOYKOM I[I€HOIUIACTA PACCTOSIHUSA OT OJHOM
CTEHKH pabouero orceka 0 Apyroil. Usmeputs JinHy paboyero orceka.
PaccuuTaTh CKOpOCTh TEUEHHS BOJBI MPU PA3IUYHOM YHCIE 0OOPOTOB
BOJIOTOHHOTO BUHTA.

2. B pabouuii 0TCEK JOTKa MOMECTUTH pbIOY M BbIKAATh 10 — 15 mu-
HYT JJIsI €€ aJanTaiuu. 3a 3TO BpeMs prida mepecTaeT MPOsIBISATh MPHU-
3HaKW OECHOKOMCTBA M aJIEKBATHO OTBEYAET HA TAKOM pa3Ipa)KuTelb,
KaK T€YEHHUE BOJIbI.

3. OnpenenuTs MOPOroBy0 CKOPOCTh PEOPEAKIIUU — VIIOPOTOBASL.
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Vioporosasi — MUHUMaJIbHAsI CKOPOCTh TEYEHUS BOJbI, IPH KOTOPOH
ppi0a OpUEHTUPYETCSl MPOTUB TeueHHs. [locTeneHHo yBenuyuBasi CKO-
pOCTh MOTOKA BOJbI BpAIllEHUEM PYYKU peocTaTa, HaOMIoAaTh 3a MOBe-
JIEHUEM PBIOBbI U OTMETUTh MOMEHT MOSIBJIEHUS PEOPEAKIIUH.

4. OnpenenuTb KPUTHUECKYIO CKOPOCTh (VKpUTHY.).

[Iponomxass MeIJIEHHOE yBEIUYEHHUE CKOPOCTU MOTOKA BOJBI OTMe-
TUTh MOMEHT NIEPEX0/Ia PhIObI U3 PEXKUMA IUIABHBIX JBHKCHUI B PEKUM
OopockoB. CKOpOCTh MOTOKA BOJIbI, COOTBETCTBYIOIIAsl TOMY MOMEHTY, —
KpUTHYECKasi CKOPOCTb.

5. OnpenenuTh CKOPOCTh U BpeMsl YTOMJIEHUS Y PbIO.

[Iponomxast yBeIM4UBaTh CKOPOCTh TEYEHUS BOAbI, OTMETUTH MOSIB-
JIeHUE y PbIObI MPU3HAKOB YTOMJICHHSI, KOTOPOE MPOSIBISIETCS] B TOM, YTO
pbI0y HAUYMHAET CHOCUTH MOTOKOM BOJIbl Ha CTEHKY pabO4ero OTceka.
Priba mepecraer miblTh U 3amajgaer Ha 00k. C MOMOIIBIO CEKyHIOMEpa
OTIPENIENTUTh BpeMs YTOMJICHHUSI: OT Hayajla JBUKEHHUI B peXuMe OpOCKOB
710 TIOJTHOTO YTOMJIEHUS PhIObI, KOT/Ia OHa HAXOAUTCS y CTEHKHU JIOTKA HE
MEHEE 5 MUHYT.

6. OnpenenuTh KpencepeKyo CKOPOCTb.

OHa COOTBETCTBYET CIIOCOOHOCTH PHIO MOAAECPKUBATH PEOPEAKIUIO
He MeHee 30 muHyT. IIpu 3TOM cCKOpOCTH MOTOKa BOABI Phida cIOCOOHA
OPUEHTHUPOBATHCS MPOTUB TEUCHHS (TUIBITH M CTOSITh HAa OJIHOM MECTE
JUTUTEILHOE BPEMS1) U TOJIBKO MPHU YTOMJIEHUU €€ CHOCUT ITOTOKOM BOJIbI.

Vmnopor. + Vkpurnu.
VKPEUCEPCKAS = ------======mmmmmmmmmmmmm :
2

7. Onpeaenuts Voopor., VKpUTHY., BpEMsI YTOMIICHUS U VKpeu-
CEpCKYIO JJIsl PbIO pa3HBIX BUJIOB U Pa3MEPOB.

8. CaenaTpb BBIBOJIBI.
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JlabopaTopHasi pabora 6.2
IloBenenne ruAPOOMOHTOB
B 110J1€ MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA

Peakiiuu opraHu3mMoB Ha 3JEKTPUUYECKOE T0JI€ JaBHO MHTEPECOBAIH
UCcienoBaTeseii U ObUTH M3YUYEHBI PAIOM aBTOPOB. ONbBITHI OBLIN ITPOBE-
JIEHbI HA TUAPOOUOHTAX PA3IMYHBIX CUCTEMATHYECKUX Tpyril. J[ms Hux
OblTa YCTAaHOBJICHA TOCJICIOBATEIHFHOCTh PEAKIIUN KUBOTHBIX HA DJICK-
TPUYECKUM TOK, OMpeJeSieHbl HaIlpaBJieHUE rajbBaHOTAKCHCA, IMOPOT U
BpEMSI DJIEKTPOHAPKO3a U APYTHE MapaMeTPHl.

B moBeneHYEeCKUX peakmusax THAPOOMOHTOB Ha AJIEKTPUUYCCKHUM TOK
pa3IUYaOT TPU YPOBHS: TIEPBUYHASI PEAKINs, TaIbBAHOTAKCUC U JJICK-
TPOHAPKO3.

[lepBuyHas peakius Ha AIEKTPOTOK — JIETKOE BUIUMOE TIOIparuBa-
HHUE, NIOJCPrUBaHUE TEJIA WM €r0 4acTeu U T.A1. BTopoil ypoBeHb — I10-
JIOKUTENIbHBIA (K UCTOYHUKY TOKA) WM OTPUIIATEIIHHBIM (OT MCTOUYHMKA
TOKa) TaJIbBAHOTAKCHC — TTOBOPOT WM IIJIABaHUE JKUBOTHOTO B 3aBHCH-
MOCTH OT HAIpaBJICHUS IJIECKTPUUYECKOro MoJid. TpeTuil ypoBeHb peak-
U1 — JIEKTPOHAPKO3 — UMMOOMIU3UPYIOMIUN d(DPEKT IEKTPUIECKOTO
T0JIsI, TIOTEPS IBUTATEIILHONW aKTUBHOCTH.

Peakmus )KMBOTHBIX Ha AJIEKTPUYECKUI TOK 3aBUCUT OT CHJIBI TOKA,
JUTUTEIHHOCTH €0 BO3JICUCTBHUSA, YPOBHS OpraHU3aIliy )KUBOTHOTO.

be110 mokazaHo, 4To cpeay mpocTerux HHPy30pun 00J1a1ar0T Ka-
TOAHBIM TAJIbBAHOTAKCHCOM, & XI'YTHKOHOCITBI — aHOJHBIM. J[1s1 uepBe-
OoOpa3HbIX JIMYMHOK J>KyKa-TJIaByHIA, BOJOJII00A, CICTHS XapaKTEPHBI
TaKWe pPeakiud, KaK B3JparuBaHHe, Pe3KHe OPOCKH Teja, ero CKpy4HBa-
HUE, CBOpaYMBAaHUE B KOJIBIIO, CYJOPOTH M OO€3ABMKHMBaHUE. Y TpEe-
CTaBUTEJIEH OTpsAJia CTPEKO3 PEaKIUK JUIMHOK OoJiee pa3HOOOpas3HhbI, a
WMEHHO: B3/IparvBaHue Jial, XBOCTOBBIX kabp (p.Coenagryon) uiau npu-
JATKOB aHalibHOM mupamubl (p.Aeschna, p.Libellula), «ymbiBanue» me-
PEIHUMH JIAIIKaMHM JIMIIEBON MAaCKH, JBWKEHHE POTOBOIO amrmapara, W3-
ru0aHue TPyAHBIX CETMEHTOB, M3rMOaHME BCErO TYJOBHINA, CYIO0POTH
Jar, 3aBucanue BHU3 rosioBoit (p.Libellula), kpome Toro, Mmoxer HaOIO-
JaThCSl TaTbBAHOTAKCHC WJIM PEaKIMs W30ETaHus — MOMBITKH MOKUHYThH
KaMmepy, MOJparuBaHue, MOTEpsl PABHOBECHS, OTPHIB 3aTHUMU JIallaMU
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XBOCTOBBIX Xa0p M 3JEKTPOHAPKO3. Y JIMYMHOK MOJIEHKH HaOII0al0TCs
CXOJIHBIE CO CTPEKO3aMH PEaKIHUU.

VY B3pOCIHBIX HACEKOMBIX — MPEACTaBUTENICH OTpsiia KJIOMOB MOXKHO
BBIJICJIUTH NEPBUUYHYIO PEAKIIUIO — MOJIpAaruBaHKE Jiall, 3aTeM MapeHue B
TOJIIIE BOJIbI, CTAINIO YCHJICHUS! aKTUBHOCTH — TOMNBITKA YHTH U3 30HBI
NEUCTBUSL TOKA, a MPU JAJIbHEHIIEM yBEJIUYEHUU CHIIBI TOKA — PE3KHe
OecropsI0YHbIE IBUXKEHUSA, CYJOPOrM KOHEYHOCTEH, TPETHUH YpPOBEHb
peaKIuu — JIEKTPOHAPKO3.

VY KyKa-TulaByHIa OTMEYAETCSl «IIOYEChIBAHUE Jal», MapEeHue y Mo-
BEPXHOCTH, CYJOPOTH, BBIITYCKAaHHE BO3JIC€ pTa IIYNMUKOB. Y BOJSHOTO
OCJIMKa OTMEYAlOTCS TAKWE PEAKIMU: BCTABAHWE HA 3aJHUE JIAKH, YCHU-
JICHUE aKTUBHOCTHU, rajibBAHOTAKCUC, 00E3/IBMKMBAHKUE C TOKATHIMU K
TYJIOBUIILY JlankaMu. [ UMEonuX pakoBUHY MOJUIIOCKOB (IIPYJAOBHK,
KUBOPOJIKA) MOKHO OTMETUTh TaKyH) OJHOTHITHYIO PEaKIIUI0, KaK BTS-
TUBaHUE TYJIOBUIIA B PAKOBUHY.

Ieans pa6otbl. [IpoBecTH CpaBHUTENBHBIN aHAIN3 MOBEICHUECKUX
peakiuil THAPOOUOHTOB B M0JI€ MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.

Oo0opynoBaHue: MUKPOBOJBTAMIIEPMETP; SKCIIEPUMEHTAJIbHAS Ka-
Mepa; COeMHUTEIbHBIE TPOBO/IA, CEKYHIOMED.

OO0beKT uccIe0BaAHNSA: THAPOOUOHTHI U TMYMHKU HACEKOMBIX.

Xoxa padoThl.

CoOpatb yctaHoBKy mo cxeme (puc. 6.1). YcTaHoBka Jj1s1 UCCIIEI0-
BaHMS MOBEJICHUYECKUX PEAKIIUN TUIPOOMOHTOB B TOJIE TTOCTOSHHOTO TO-
Ka COCTOMUT W3 SKCIEPUMEHTAIILHON KaMepbl 1 KOMOMHUPOBAHHOTO MPHU-
060pa, KOTOPHIN SBJISIETCS UCTOYHUKOM IMOCTOSIHHOTO 3JICKTPOTOKA M O/I-
HOBPEMEHHO CIIYKUT H3MEPUTEIBHBIM MPUOOPOM, PETUCTPUPYIOIIUM
nokaszanusi Toka B uenu. CrienuanbHas dKCIEepUMEHTaIbHAs Kamepa U3
oprcrekiia (1) yepe3 CBUHIIOBBIE JIEKTPOJIbI, BMOHTUPOBAHHbEIE B OOKO-
BbI€ CTEHKHU, IIPHUCOCIUHICTCS K KOMOMHUPOBAHHOMY MpUOOpyY (2) ¢ Mmo-
MOIIIBIO COSMHUTEIBHBIX MPOBOJIOB (3).
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Puc. 6.1. Cxema sxcnepumenmansHol yCmaHo8KuU:
1 — sKcnepumenmanvras kamepa, 2 — KOMOUHUPOBAHHbLL NPUOOP,
3 — coeOuHumenbHvie NPOBOOa

B skcriepuMeHTaNbHYI0 KaMepy 3aJIuTh BOJAY U MOMECTUTH >KHBOT-
Hoe. Yepes 3 — 5 MuHyT (BpeMsi HEOOXOIUMO JJIA afanTaliyu THIPOOHO-
HTa K YCIIOBUSAM OIBITa) MOKHO HAYMHATH BO3JICHCTBHE TOKOM.

Bk1tounTh CeTeBOM MIHYp U TyMOJIEp «CETh» Ha MEpeHEeW MaHeIu
KOMOUHHMPOBAHHOTO MpuOOpa, mporpers npudop 3 MuHyThl. [locTaBUTH
TyMOJIEp «CHJIa TOKa» B BEPXHEE MOJIOKEHUE, P ITOM MAKCUMAJIbHBIN
TOK, MOJIaBa€MbIil B Kamepy, MoxeT jnocturath 1 MA. [lnaBHO moBopa-
yuBasg PydKy «TOK», MEJJICHHO YBEJIMYMBATh CUJIy TOKa, HaOMomas 3a
U3MEHEHUSIMU MOBEJCHUS )KUBOTHOTO. OTMETUTH BCE MOCIEI0BATEIHLHO
POTEKAIOIINE PEAKIIMH KUBOTHOTO MOJI ICMCTBUEM MOCTOSHHOTO 3JIEK-
TpUYECKOro noJigd. Eciin moBejieHne >KUBOTHOTO HE U3MEHSIETCS, HE00XO0-
JIMMO TIEPEBECTH TYMOJIEp «CHJIa TOKa» B HUKHee nosioxkenue. [Ipu stom
MaKCHMaJIbHOE 3HaUYC€HHE CHJIbI TOKa OyaeT cocTaBisTh 20 MA. IIpoHa0d-
J0JIaTh MOBEAEHUE KUBOTHOIO B MOJIE AIEKTPOTOKA MMPU U3MEHEHUH €0
cwibl. JlaTh KaueCTBEHHYIO M KOJIMYECTBEHHYIO XapaKTEPUCTUKHU Ha-
OJIF0aeMBIX PEAKIUNA, IPU 3TOM MO U3MEPUTEIILHOM IIKajie KOMOUHHUPO-
BaHHOTO MIpuOOpa PUKCUPOBATH BEIMUMHBI TOKA (MA), TPU KOTOPHIX Ha-
CTyNaroT MEepBUYHAS PEAKIUs, TAIbBAHOTAKCUC U MOPOT 3JIEKTPOHAPKO-
3a.

Buumanmue! IlpexBapure/ibHO He00XOAUMO ONpeNeUTH LEHY
JAeJIeHUsl IIKAJbl, IOMHS, YTO NPH BePXHEM IOJIOKEHHH TymOJiepa
«CWJIA TOKa» BCH HIKaJa cocTaBiseT 1 MA, a npu HuxkHeM — 20 MA.

43



Uepes 30 cexyHn npeObIBaHUS >XKMBOTHOTO B 3JIEKTPOHAPKO3€ BBIKIIIO-
YUTh JIEKTPUUYECKUN TOK U C MOMOIIBI0 CEKYHJIOMEpPA ONPEIECIUTh Bpe-
MsI DJIEKTPOHApPKO3a — BpEMsI, yepe3 KOTOPOE KUBOTHOE BOCCTAHABIIMBA-
€T MOABMKHOCTD.

[IpoBecTH OMBIT C THAPOOMOHTAMHU Pa3JIMYHBIX CHCTEMATHYECCKHX
rpyni. CpaBHUTh UX TOBEJACHHUE B IOJIE MOCTOSHHOI'O 3JICKTPUYECKOTO
ToKa. CaesaTs BEIBOGI.

JlaGoparopuas padora 6.3
Perucrpanusi ABUraTeJibHOM AKTUBHOCTH
JABYCTBOPYATHIX MOJLJIIOCKOB

OTKpBIBaHHE M 3aXJIONBIBAHUE CTBOPOK Yy JIBYCTBOPYATHIX MOJLIIO-
CKOB SIBJIIETCS] BAKHBIM MOKA3aTeJIEM WX JBUTATEIbHON akTUBHOCTH. OH
XapaKTepU3yeT B3aMMOJICHCTBUE MOJUIIOCKA C OKPYKAIOLIEH BOJHOU
Cpelol, B TOM 4YHCI€ MU CKOPOCTh PEaKIMu >KUBOTHOTO Ha MpO-
UCXOISINKNE B HEH M3MEHEHUs (M3MEHEHHE TEMIIEPATyPhl BOJIbI, ITOSBIIC-
HUE TOKCUKAHTOB, MEXaHUYECKHUE MTPOIIECCHI U T.1I.).

Heans padorbl. OCBOUTH METOJUKY PETHCTPAIMH JIBH)KCHUSI CTBO-
POK MOJIJTFOCKOB M HM3YyYHTh BJIMSHUE DK30TCHHBIX (PaKTOPOB HA JIBUTa-
TEJBLHYIO0 aKTUBHOCTh 3TUX THAPOOHUOHTOB.

OO6opynoBaHue: MHAYKIIMOHHBINA JaTYUK C MarHUTHBIM CTEP)KHEM,
OJIOK TTUTaHMS, PETUCTPUPYIONMINI MPUOOP (JICHTOUHBIA CaMOIIUCEII), K-
CHUKATOp C BOJOH, PhIYaKOK DHIelIbMaHa, YHUBEPCAIBHBIA IITATUB, TEP-
METHUK, CKaJIbIIEIb.

O0beKT nccae0BaHMsA: IBYCTBOPYATHIA MOJITIOCK.

JIBUTaTENbHYI0 aKTHUBHOCTh CTBOPOK MOJIIIOCKA MOXKHO HM3y4aTh C
MIOMOIIIBI0 YCTAHOBKH, CX€Ma KOTOPOW MPUBOAUTCS Ha puc. 6.2 (pa3pa-
oortana Ha kadeape UK Apl'Y).

OcHoOBHasl 4yacTh yCTaHOBKH — (hoTompeoOpasoBatens (1, 2) ¢ ycu-
auteneMm (3). Jatuuk dhoTonpeodpazoBaTess MpeacTaBiIsieT co0oit Ppoto-
auoj (1), coeMHEHHBIM C MOJABUXKHBIM CTEpKHEM (2), OJIMH KOHeEll KO-
TOPOro cHaOXeH (Py1askkoM, a BTOPOil — pelyakkoMm JHreiabMana (5). Ko-
r71a MOJUTFOCK (6) OTKPBIBAET CTBOPKY, (hJIAXKOK CTEPIKHS, COCAMHEHHBIN
C TIOMOIIBIO PhIUa)KKa DHreJIbMaHa CO CTBOPKOM PaKOBUHBI, OTKPHIBACT
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JaMIIOUKY, CBET OT KOTOPOH momaaaet Ha ¢poroauoa. [log BmuHUEM CBe-
Ta (OTOIHUO]] CTAHOBUTCS MCTOYHHKOM S3JIEKTPOIABIDKYIEH cuibl. Ecnu
IPOMOYJIUPOBATh CBETOBOM IMOTOK IO MHTEHCHBHOCTH, TO aMILIUTY]I-
HOC 3HAYCHHE BO3HMUKAIOIIETO B IIEMH TOKA TaK)Ke OyJeT M3MEHSATHCS I10
3aKOHY MOJYJMPYIOIIEro CHUTHaia. B maHHOW paboTe poyib MOJyIIH-
pyomero (akropa CBETOBOI'O CHUTHAja BBHINOJHICT MEXAaHUYCCKHHA PhI-
Jar — pelYaXoK DHrellbMaHa Ha cTepxkHe ¢ (uaxkkom. Ko BTopomy KOH-
Iy phlUuakKKka DHrelIbMaHa KPEIUTCS CTBOPKA paKOBUHBI MoJUTIOCKa. [1pu
JBKCHUH CTBOPKHM MOJUTIOCKA (PJIaYKOK OCYIIIECTBIISIET MOTYJISIITUIO CBE-
TOBOTO CHUTHaja, KOTOPBIN Mmocie ycwieHus (3) momaercs Ha BXOI caMo-
nucua (4).

Puc. 6.2. 1. ®omonpeobpazosamensv (hpomooamuux), 2.Cmeporcenvb oamuura,
3. bnok numanus pomonpeobpazosamens,; 4. Pecucmpupyrowuii npubop (camonu-
cey), 5. Poruasicox Dneenvmana; 6. Ixcuxamop ¢ 86000 U MOJIIOCKOM,

7. YHueepcanvnuiti wumamue ¢ oepaicamenem OJisi MOIIOCKA

HacTpoiika yCcTaHOBKHU.

1. Bkitounuts B ceTh 010K nuTanus (oronpeoOpazoBaTess U TyMO-
Jep, HaxXOMSIIUNCS Ha TIEpeHEH maHenmn OJI0Ka, MOCIE YeT0 3arOpUTCS
CUTHAJIbHAS JITAMIIOYKA.

2. BkirounTh BHJIKY IIHYpa IMUATAaHHS CAMOIIMCIIA B PO3CTKY U PBHI-
Ja)KOK JICHTOTIPOTSKHOTO MEXaHM3Ma Ha TIEpeTHeH MaHeau mpudopa.

3. [IpoBepuTh pabOTOCIIOCOOHOCTh YCTAHOBKH, HAXKMMasi PYKOH PbI-
Ja)koK DHrenbMmaHa. [Ipu 3Tom mepo camonuciia T10KHO OTKIOHSITHCS B
TOPU30HTAIFHOM HaIPaBJICHUH.
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Xox padoThI.

1. CoOpath 1Mo cxeMe yCTaHOBKY U HACTPOUTb.

2. CTBOpKM KPYMHOTO MOJUIFOCKA TINATEIBHO OCYIIUTh, 3aYUCTHUTh
CKaJIBIIEJIEM CPEIHIOIO YaCTh HUKHEN CTBOPKU M YaCTh BEPXHEN CTBOPKHU
OJIFDKE K Kparo.

3. YKpenuTh MOJUTIOCKA B MOJICTaBKE, IOMECTUB €r0 HUXKHEU CTBOP-
KOW Ha repMeTuk. K BepXHeil CTBOpKE C MOMONIbI0 F€pMETHKA MTPUKPE-
MUTh KPIOYOK, COCIMHEHHBIN C phIYakKKOM DHTIeJIbMaHa.

4. IlonctaBKy ¢ MOJUTFOCKOM 3aKPENUTH B IITATUBE U OMYCTUTH B K-
CHUKATOP C BOJOM.

5. OTperyaupoBaTh MOJIOKEHUE CTEP)KHS JIaT4MKa TakK, YTOObI IIEPO
CaMOIIKCIIA 3aHSJI0 caMOe KpaliHee MpaBoe MOJI0KECHHE.

6. BKIIIOUUTh JTIEHTONPOTSKHBIA MEXAaHU3M U MIPOBECTU 3aMKCH JIBU-
raTeJIbHOM aKTUBHOCTH CTBOPOK MOJUIIOCKA B TeueHHEe 3 — 4 4acoB B
HOPMAaJIbHBIX YCIIOBUSIX U TOJ] BIUSHUEM 3K30T€HHBIX (DaKTOpOB (TIOCTY-
KWBAHUE 10 CTOJIY, MOBBIIIICHNE TeMIIEpaTyphl BOJIbI, J0OABICHUE XUMU-
YECKHX BEIIECTB U T.1I.).

7. OnpenenuTh CKOPOCTh JTBUKEHUS JICHThI CAMOIIKCIIA.

8. BkieuTs auarpaMmy ombiTa B MPOTOKOJ U PaCCUUTATh B HOPME U
O] BO3/ICMCTBUEM (PAKTOPOB:

— CPEHIOI0 YaCcTOTYy JABUYKEHUSI CTBOPOK 3a OJIMH 4ac;

— Cpe/iHee BpeMs OJJHOTO 1IMKIIA;

— CPEJ/IHIOIO0 YaCTOTY OTKPBITHS CTBOPOK;

— CPEHIOI0 YaCTOTY 3aKPBITHUSI CTBOPOK.

9. [Ipoananu3upoBaTh U CPAaBHUTH MOJTYUCHHBIC TAHHBIE.

10. CuenaTtb BBIBOIBI.

46



TpeboBaHusA K 3a4eTy
U pekoMmeHaauun onsa cTyaeHToB

K 3aueTy nomycKarOTCs CTYIEHTHI, YCIEIIHO BBIMOJTHUBIINE IPO-
rpaMMy JIETHEH TMOJIEBOM CIEUUaIbHON MPAaKTUKU W MPECTABUBIINE
IPEToaBaTes 0 Ha MPOBEPKY TETPaab ¢ MPOTOKOJIAMH BCEX JIaOOpaTop-
HBIX paboT, a Takke pedepaT, NOATOTOBICHHBIN B IEPUO]] TPOXOXKICHUS
MIPAKTUKH [0 CAMOCTOSATEIHLHO BRIOPAaHHOU TEME.

BHUMAHMHE! Ocoenue 1a00paTOpPHO-NMOJIEBbIX METO0B
BKJIIOYAET Psiji 00513aTeIbHBIX MOMEHTOB:

— OTJIOB 9KCIEPUMEHTAIIBHOTO MaTepuaia — MpeICTABUTENICH TUIIOB
MPOCTEUINX (KJTacChl MapaMelruii U KTYTHKOHOCIICB), YJICHUCTOHOTHX
(KJaccel pakooOpa3HbIX, MAyKOOOPa3HBIX M HACEKOMBIX), MOJUIIOCKOB
(kacchl ABYCTBOPYATHIX M OPIOXOHOTHX), XOPAOBBIX (Ki1acchl ampuOuit
U pbI0);

— OIpeIeJICHNE BHU/1a OTJIOBJICHHBIX KUBOTHBIX;

— OCBOCHHE METOANKHU PAOOTHI U €€ BHITIOJHEHNUE;

— BEJICHUE MPOTOKOJIOB OTIBITOB.

3adeT 1o MPaKTHKE COCTOUT U3 HECKOJIBKUX ATAIOB.

1. 3akirounTenbHas KOH(MEpPEHIMsT BCEMl MOATPYMIbI, HA KOTOPOM
CTYJIEHTHI BBICTYIAIOT C pePepaTUBHBIMHA COOOIIECHUSIMH.

2. 3aKJIIOYUTENbHAs TPOBEpPKa IpenoaaBaTeeM TeTpajeh ¢ MpoTo-
KOJIaMU TPOBEJICHHBIX YKCIIEPUMEHTOB U WHANBUIYaIbHOE coOece10Ba-
HUE CO CTYJEHTaMHU IO MOJYYEHHBIM pe3yjbTaTaM ONbITOB. B mpoToko-
JaxX JOJDKHBI OBITh OTPaXCHBI METOJHMKA IKCIIEPUMEHTA, Pe3yJbTaThl,
aHau3 ¥ 00CYK/IeHNE TTOJIyYCHHBIX JTAHHBIX C BBIBOJAMHU.

3. I'pynmnoBoe oOcyxkaeHUE pe3yJbTaTOB JKCIIEPUMEHTOB C Mpe/-
CTaBJICHUEM CTYJCHTAMH TEOPETUUYECKUX U CBOUX HKCIIEPUMEHTAIBHBIX
JTaHHBIX B BUE TaOIuUIl, AuarpamMm U T.7. [Ipu 00CyKneHnN pe3ynbTaToB
CTYJIEHTHI JIOJDKHBI OCBETHTh OHTOTCHETHUYECKHE ACIIEKThI M3MEHEHUH
(U3UOJIOTMYECKUX TMapaMeTpoOB (HampuMep, MOTpeOJeHre KHUCIopoa
JUYUHKON CTPEKO3bl M B3POCION OCOOBIO), AKOJOTHYECKUE ACTICKTHI
(Hanmpumep, CMEIEHUe MaKCUMaJIbLHOTO MOTPEOICHUS KUCIOPO/ia Y HOU-
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HBIX HACEKOMBIX Ha BEUEPHHE YaChl IO CPABHEHUIO C JTHEBHBIMU JKUBOT-
HBIMH), a TaAKXKE€ KPUTUYECKHA CPABHUTH MOJTYyUCHHBIE JaHHBIE C M3BECT-
HBIMU 10 UCTOYHUKAM JIUTEPATYPHI.

4. lTonBenenne uTOroB mpakTuku. OlEeHKa CTyJeHTaMU OpraHu3a-
MU U TPOXOXKJIEHUS MPAKTUKU C UCIIOJIb30BAaHUEM METOa «3amucKa Ha
OJTHY MUHYTY.

[To uToram yieTHEW MPAaKTUKU CTYJEHTHI OMy4aroT quddepeHmpo-
BaHHBIN (C OIIEHKOI) 3a4eT.

Bonpochbl Ana caMmoCTOATENIbHOU NOATOTOBKU

Tema: lemamosio2uyeckoe uccriedogaHue
2udpobuoHmoe

1. CpaBHUTENIbHBIE JAHHBIE O KOJUYECTBE, COCTaBe M (PU3UKO-
XUMHUYECKUX CBOMCTBAaX KPOBH Y Pa3HBIX KUBOTHBIX: YJEJIbHBIA BEC, P-
H, OCMOTHYECKOE J1aBJICHUE.

2. ®yHKIMU reMonuMQpbl U KPOBHU.

3. dpixarenbubie Oenku reMonuMdsl U kpoBu. CTpoeHHE, pacipo-
CTpaHeHUE U (PU3UOJIOTUYECKHE CBOICTBA.

4. Kneroynsie 3JIeMEHTHI TeMOJMM(pbl OECIO3BOHOUYHBIX (HACEKO-
MBbIX, paKoOOpa3HbIX, MOJUTIOCKOB). PoJib 0a30(pUIBHBIX U 303UHODUIIb-
HBIX T€MOLIUTOB.

5. Kiierounslie sneMeHTsl KpoBU ampubuii, pentuiauit u peid. Oco-
OEHOCTH JICUKOIUTApHON (HOPMYJIBI PHIO.

6. DBOJIOIMSA KJIETOYHOTO COCTaBa KPOBH.

7. 'eMocTa3 y NO3BOHOYHBIX U Pa3HBIX BUIOB OECIIO3BOHOYHBIX KH-
BOTHBIX.
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Tema: NMumaHue u nuwesapeHue y 2udpobuoHmMos

1. OCHOBHBIE TUIIBI TUIIEBAPEHUS U UX XAPAKTEPUCTUKH.

2. [Tpoucxoxnenue  numieBapeHusi: runore3sl  A. OropkeHa,
X.C. Komrrosgana, A.M. Yronesa.

3. Bo1bop u npuem nuiu y npocreimx. Oo6pa3zoBaHue nuileBapu-
TEJIbHBIX BAKYOJIEH.

4. DNeKTUBHOCTh MUTAHUS U MPUEM IHUILIHA Y MHOTOKIIETOYHBIX Oec-
MTO3BOHOYHBIX.

5. CpaBHUTENBHBIE TAHHBIE O CTPYKTYpE MUIIEBAPUTEIBHOTO aIlla-
para.

6. 'maponau3 OCHOBHBIX MHUILEBBIX BEUIECTB y OECIIO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. PacnpocTpaHeHHOCTh (DEpPMEHTOB.

7. Bo3HUKHOBEHHE MeMOpaHHOro mnuileBapeHus. CpaBHUTEIBHO-
¢dbu3HoIOorNYECKUe JaHHBIE 0 MEMOPAHHOM IMHUIIEBAPEHUH.

8. [IpucrnocobiieHre MUIIEBAPUTEIBHBIX KEJIe3 K XapaKTepy MuTa-
HUA. BiausiHue BHEIHUX (DAKTOPOB Ha MEpeBapUBAEMOCTbh NMUIIU Y Pa3-
JINYHBIX )KUBOTHBIX.

Tema: [JbixaHue u 2a3006MeH

1. 3nauenue npixanus. [IpenmMyIIeCTBO OKUCIUTEIBHBIX MPOLIECCOB
nepen OpoXKEeHUEM U TIUKOIN30M. ['a30BbIi cocTaB aTMOC(EPHOTro BO3-
JyXa, COJAEpKAHUE ra30B B IIPECHOM U MOPCKOU BOJIE.

2. Mexann3Mm ra3zoo0MeHa MeX1y BO3yXOM U KPOBBIO, MEXIY KpO-
BbIO U TKaHsIMHU. COCTaB U mapuyalibHOE AABJICHHUE Ta30B aJIbBEOJISIPHOTO
BO3/1yXa, HAPSIKEHHUE I'a30B B KPOBH.

3. Muddy3uonnbie nérkve OECIO3BOHOYHBIX, JETKHE amMduowuii,
PENTUINMI, ITUL] U MIIEKOIUTAIOIINX KUBOTHBIX. [loHsTHE O CypdakTan-
Tax Jierkux. Ponb cypdakTanToB /aJisi BHEITHEr0 0OMeHa.

4. 3aBUCHMBI U HE3aBUCUMBIN TUIIbI JbIXaHus. DakTopskl, BIHIIO-
iK€ Ha YpOBEHb I'a3000MeHa U MOTPEOJECHUE KUCIOPOJa KUBOTHBIMH.
MexaHnu3MbI 3TUX PEAKLUN.

5. abepHoe abixaHHe y OECIO3BOHOYHBIX >KMBOTHBIX — YEpBEW,
MOJUTIOCKOB, pakooOpa3HbIX. TpaxelHblie xKaophl.
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6. Bognoe npixanue pei0. [ToTpeOHOCTH pa3HBIX PHIO K COJIEPKAHUIO
Kuciopona B Boae. CTpoeHue KabdepHOro amnmapara KpyriiopoThiX, 31a3-
MOOpaHXHil U KOCTUCTHIX pb10. KpoBocHaOxeHue xxabp. MexaHus3m BeH-
TUJISILUK 5KaO0EpHOTO amnmnapaTta KOCTUCTBIX pbi0. Biusinue pasHbix ¢ak-
TOpPOB Ha JbIXaHUE PbIO.

7. BoznymiHoe apIxaHue THAPOOMOHTOB: MPUHITUII, OCOOCHHOCTH U
OpraHbl, 00O€CIeUrnBaIOIINE BO3AYIIHOE JIbIXaHUE y Pa3IUYHBIX THAPO-
OMOHTOB (KOXXKHO€ U KHUIIIEYHOE JIbIXaHUE, MJIaBaTeNbHbINA My3bIpb, Ia30-
Basl JKkelie3a, HaJKaOepHbIe U JaOMPUHTOBBIE OPraHbI).

Tema: lNosedeH4YecKue peakuyuu 2u0pobuoHmos

1. IToBemeHuecKkre OCHOBBI aJanTaldid U TOMEOCTATUYECKOE ITOBE-
JICHUE )KUBOTHBIX PA3HOI0 CUCTEMATUYECKOTO YPOBHSI.

2. Bunpl HeCUTHAJIBHBIX W CUTHAJIBHBIX (DOPM MOBEJCHMUS; MPUBHI-
KaHUE, CYMMAaIIMOHHBIN pedIieKc, UMIPETUHT, YCIOBHBIN peduiekc.

3. IlonsTie O KWHE3aX M Takcucax. Bujbl KHHE30B (OPTOKHUHE3,
KJIMHOKUHE3, ONITOKMHE3) U UX XapaKTEPUCTHKA.

4. ITonaTre 0 KMHE3aX M Takcucax. Takcuchl (KIMHOTaKcuc, GoTo-
TaKCHC, FaJJbBAHOTAKCHUC, TETNIOTAKCUC, MEHOTAKCUC, MHEMOTAKCHC) U UX
XapaKTEePUCTHKA.

5. [lonsiTue 00 MHCTUHKTAX.

6. BzanmoaerncTBre MEXAy >KUBOTHBIMH IIPU TTOMOIIM XUMHUYECKUX
BEIIIECTB.

7. DX0JIOKalHUsl y )KUBOTHBIX.

8. MarauTHas OpUeHTAIUs Y PhIO U IITHII.

9. ®U3M0I0T0-3KOJOTMYECKUE 3aKOHOMEPHOCTH CTAaWHOTO TOBEJE-
HUS PBIO.
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