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TeopeTndeckoe M3ydeHHUE CPAaBHUTEIHLHOM M DKOJOTHYEeCKOU (hu-
3UOJIOTUM JIOJDKHO 00s13aTE€NIbHO COMPOBOXKIATHCS BBIMOJHEHUEM CTY-
JEHTaMU J1abOpaTOPHBIX PadOT, B XOJE€ KOTOPHIX OHM IMOITY4YalOT He-
MMOCPEICTBEHHOE TOATBEPKIACHUE TEOPETUUECKUX ITOJOKEHHUM, OC-
BaWBAlOT HOBbIE  METOJbl  (DU3MOJIOTHYECKUX  HCCJICIOBaHUM,
npruoOpEeTalOT HaBBIKK MMOCTAHOBKU W MPOBEACHUS PA3IMYHBIX JKCIIE-
PUMEHTOB, a TAK)K€ UHTEPIPETAIUH, aHATIM3a U 000OIIEHHS MOTy4eH-
HBIX pE3yJIbTaTOB.

B mepBoil yacTu ykKaszaHUM IPUBEIECHBI METOJIMKHA MPOBEICHUSA
Ja00paTOPHBIX PabOT, KOTOPhIE HEOOXOAUMO BBIMOJHUTH CTYJICHTaAM
Ha 3aHATHUSAX [0 CPABHUTEIBLHON M SKOJOTHMYECKON (PU3HOJIOTHH IO
PYKOBOJCTBOM ITpenoaaBareisi. MHOTHE 3KCIIEpUMEHTAIbHbBIC 3a/1a4l
SBJISIFOTCS pa3padoTKaMu TpernojaBarenei kadeapsl GU3NOIOTUU ye-
JIOBEKAa U KUBOTHBIX SPOCIAaBCKOro rOCyHHUBEPCUTETA. BONbIIMHCTBY
7a00paTOPHBIX pabOT MPEAIIECTBYET KPAaTKOE TEOPETHUUYECKOE BBEJIC-
Hue. Kaxmas Tema BKIIFOYA€T KOHTPOJIBHBIE BOIMPOCHI JJISI CAMOCTOS-
TEJIbHOM TEOPETUYECKOW MOATOTOBKHU CTYAEHTOB. BO BTOpOM 4Yactu
U3JIO)KEHBl METOJIUKH TPOBEJCHUS JIaDOPATOPHBIX PabOT, KOTOpHIC
CTYJICHTBI MOTYT BBINOJHUTh, HHIAUBUAYAJIBHO TOJ] PYKOBOJCTBOM
pernojaBaTens, 4YTo JaeT MPABO HA MOJYYEHHE 3K3aMEHAIMOHHOU
OTMETKHU aBToMaTuuecku. Kpome Toro, nmpuBeaeHbl TeMaTuka pedepa-
TOB, TEMBI JTOKJIAZ0B Ha 3aKJIFOYUATENBHY IO y4eOHO-
UCCJIEA0BATEIbCKYI0 KOH(DEPEHIINIO U CIIMCOK OCHOBHOW JTUTEpaTypPhl
JUIs. X TIOATOTOBKU. [IpuiokeHue ComepKUT TaOIUIly C JaHHBIMHU O
COCTaBaX OCHOBHBIX (PU3MOJIOTUYECKUX PACTBOPOB ISl PA3IMYHBIX
KUBOTHBIX M OIMCAaHHME CIOCOOOB OOE3ABUKMBAHUS OPraHWU3MOB,
TPAJULIMOHHO UCIOJI3YEeMbIX B (PU3UOJIOTUUECKUX IKCIIEPUMEHTAX.



1. MeToaukun npoBeaeHus
nadopaTtopHbIX padoT

Tema «[bixaHue 2u0pPob6UOHMOE.
BrniusiHue 3kosio2u4yeckux ghakmopoe Ha ObixaHue»

JTabopaTtopHas pabota. MexaHn3m xabepHOro AbiXxaHusA
pPbIObI

Heap padoThl: yOSIUTHCA, YTO MEXAHU3M >KaOEPHOTO JBIXaHHS
pHIOBI OCHOBaH Ha COYETAHUM HATHETATEJIBHOIO W BCACHIBAIOIIETO
MIPUHLUIIOB JECUCTBUA.

OoGopynoBaHue: CTCKISTHHAS OaHKa ¢ BOJOM, IJIMHHAS TTUIIETKA C
PE3UHOBOM T'pYIIEH, XOPOIIIO pacTepThIi yroyb (B3BECh KApMHUHA WU
Jpyras 1BETHas B3BECh), PE3UHOBOE KOJEUKO (OTPE30K PE3NHOBOM
TPYOKH).

OO0beKT Hcceq0BaHMs: pbl0a HEOOJBIINX PAa3MEPOB.

Hawnbosee coBepilieHHBIE O CBOEMY CTPOCHHIO XKaOphl PhIO CO-
CTOSIT U3 MHOXECTBA TOHKHX JICTIECTKOB C PECIHUPATOPHBIMU CKJIAI-
KaMH, KOTOpPbIE 3HAUUTENIbHO YBEIWYUBAIOT ABIXaTEIbHYIO IMOBEPX-
HOCTh. JKaOepHbIe JENneCTKH MPOHU3aHbl MHOTOYHCICHHBIMHU KaITHJI-
JAsipaMyd U UHTEHCHUBHO OMBIBAIOTCS BOJIOM TMPH MOMOIIU JIBHIKCHUS
KaOEPHBIX KPHIIIEK.

Xox padoTnl

HeGonbmoro pasmepa ppi0y MOMECTUTh B CTEKISHHYIO OAaHKY C
BOJION. JIMTMHHOW NMUMETKOM, CHaOKEHHOM PE3MHOBBIM OAIIOHOM, KO
PTY PBIOBI MTOJBECTU XOPOIIO PacTEPThIN ApeBecHbIN yronb. [Ipocie-
JUTH 3a JbIXaTeIbHBIMU JIBWKCHUSIMHU PTa U KaOCPHBIX KPBIIICK MPHU
BJI0OX€. 3aTEM BCTaBUTh PhIOE B POT PE3MHOBOE KOJIEUKO TaK, YTOOBI
OHa HE MOTJIa 3aKpbiBaTh poT. CHOBa MPOHAOIIOAATH 34 IBUKCHUSIMH
1BeTHOM B3Becu. CaemnaTh BhIBOJbI. OPOPMUTH TPOTOKOJ OTIBITA.



JTaBopaTtopHas paboTa. BnuaHne  Temnepartypbl
Ha 4acCTOTYy AblXaTeNbHbIX ABMXEHUN PbIObI

eab padoThI: NPOCIEANTH, KAK BIUAECT MOBBILIEHUE TEMIIEPA-
TYpBI CPEbl HA YACTOTY U TNIyOUHY IbIXaTEJIbHBIX ABUKEHUU PHIOHI.

OOopynoBaHme: HEBBICOKAs CTEKJIsIHHAs OaHka, (hoTormpeoopa-
30Bareinb, camonucen H 338 omHOKaHANBHBIM, TEPMOCTOMKUMN CTa-
KaH, TEPMOMETp, ropsiuas BOJA, XUPypruyeckas uria C HUTKOH,
MpenapoBaibHAs TOCKA.

O0beKT uccea0BaHusI: pbi0Oa HEOOJIBITUX Pa3MEPOB.

OnHUM U3 CYIIECTBEHHBIX JKOJOTHUYECKUX (haKTOPOB, BIIHUSIIO-
IIMX Ha JIbIXaTeJIbHbIC IBUXKEHHUS PBIOBI, SIBIISIETCS TEMIIEpaTypa OK-
pyxatoiieit cpeapl. C MOBBIIIEHUEM TEMIIEPATyPhl YACTOTA IBIXAHUS
YBEJIUYUBACTCS, C YMEHBIIICHUEM — CHUXKAETCS. Y HEKOTOPBIX PbIO
IpU MOHWKEHHOW TeMmIepaType HaOJI0IAeTCsl apuUTMUS JbIXaHUS,
KOrJla MEPUOJbl yYallleHUs 4epeAyloTCi C MEPUOJIaMU OTCYTCTBUS
JBIXaTEIbHBIX JABWKEHUU. [Ipu KpaliHE BBICOKOW TeMIlepaTrype Ha-
CTYIaeT OCTAHOBKA JIIXaHUS U TEIUIOBasi CMEPTh. YacTOTy JbIXaHUs
HEJb3s paccMaTpuBaTh B paMKax MPOCTHIX (PU3UKO-XUMUUYECKUX 3a-
KOHOMEPHOCTEH YMEHBIIICHUSI PACTBOPUMOCTH KHCIJIOPOJia B BOJIE C
MOBBIIIEHUEM €€ TeMIEpaTypbl. 37€Ch TAKKE UTPAIOT POJIb TEMIIE-
paTypHble JAaHHbIE KOJIEOAHUS KUCIOPOJHON €MKOCTH KPOBU U HH-
TEHCUBHOCTH OOMEHA BEIIECTB.

Xoa padoTsl

VYcraHoBKa 19 MCCIIeIOBaHUS BIMSIHUS TEMIIEpaTypbl Ha Jbl-
XaHUEe pbIOBI BKJIIOYAET B ce0s1 pabounii akBapuyM (HEeBbICOKast OaH-
ka), poTonmpeoOpa3zoBarenb ¢ OJOKOM NMUTAaHUSA U peructparop. lle-
pell HadyaJloM 3KCIEPUMEHTa COOEpUTE YCTAHOBKY M MPOBEPHTE €€
paboty. 3akpenuTe B YHHUBEpPCAJIHLHOM IITAaTHBE (hOoTONpeoOpa3oBa-
TeJlb U COCAUHUTE €ro ¢ rHe3nom Osioka nutanus. COeJJUHUTE BbI-
X071 0JIOKa MUTaHUS ¢ BXOJAHBIMHU INTekepamu camomnuciia H 338 ¢
MIOMOIIIBIO COCMHUTENBbHBIX MPOBOAOB. IlocoeuHUTEe K cCaMOmuC-
Iy MIHYp CETEBOTO MHUTAHUS, BKIIOYUTE €r0 B JJIEKTPOCETh U Ha-
KMHUTE Ha BEPXHEH MaHEIU CaMOMUCIA KHOMKY «CETh» (BKIIOYUTCS
CUTHaJbHAsl JaMmodka). BJok NmuTaHus TakKe BKJIIOUYUTE B CETh
IIHYPOM MHUTaHUS U TyMOJEpOM Ha MepeaHed MaHeNIH — 3aXOKETCs
CUTHaJIbHasA Jiamrouyka Ha Oisioke. IIpoBepbTe Hamuuue Oymaru u
YEepHWI B CaMOIMMCIIE. BKIIOYNUTE JEHTONPOTSXKHBIA MEXaHU3M ca-
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MOIKCIIa HA MHHUMAaJIbHYIO CKOPOCTh 1 MM/C COOTBETCTBYIOIIEH
KkinaBumen. Heckonbko pa3 akKypaTHO HaXKMUTE IAJIbLEM Ha pblya-
XKOK (oTompeoOpazoBarens. Ecnu ycraHoBka coOpaHa MpaBHIBHO,
nepo caMomnucua OyJeT OTKJIOHSTHCS B COOTBETCTBHUU C HaKaTHUEM
Ha pbIYaXXOK. YCTaHOBKa roToBa K padote. IloaroroBsTe ropsuyro
BOJY.

Ppi0y ¢ momomipio OMHTaA 3aUKCUPYHUTE HaA TpemnapoBaIbHOMN
JOIEUYKE B OOKOBOM MOJO0XKEHUU U IOMECTUTE B aKBAPUYM C BOJIOM.
C MOMOIIbI0 XUPYPIrUYECKON HUTJIBI MPOIICHTE KAOCPHYIO KPBIIIKY
HUTKOW. HUTKY TpHUCOEIUHUTE K PhIYaXKY DHIelbMaHa (pbhlUakoK
dboronpeobpazoBarens). [lepemenienuem doronpeodpazoBaTeisi Ha
YHUBEPCAJIbHOM IITAaTUBE OTPETYJIUPYUTE HATIKEHHE HUTH Tak,
4TOOBI MPHU MOJHUMAHUM U ONMYCKAHUHU XKaOCPHOW KPBIIIKK OTKJIO-
HSJICSL PhIYaXXO0K (oTONpeoOpa3oBaTelisi U CUTHA PErUCTPUPOBAICS
Ha JICHTE caMonucla. B Xxoae omnbiTa mocrapamTtech HE 3a/1€BATh PhI-
Ya)KOK DHreJibMaHa U HE MEHSATh HATSHKEHHE HUTU. B mpoTuBHOM
ciaydae HeJb3sl OyAeT CyIuTh 00 M3MEHEHHUU TTyOHHBI JIbIXaHUS PhI-
Obl. 3amUIINUTE HECKOJBKO JbIXaTeJbHBIX ABMKEHUU PBIOBI B CIO-
KOMHOM cOCTOSIHUM (()OH) MPU CKOPOCTH JBUKEHUS JICHTHI 5 MM/C.
3aTeM, HE OCTaHaBJIMBAs CaMOMMUCLA, MEJIEHHO JOJMBANTE TEILIYIO
BOJly, TIOBbIIIAsI TemIepaTypy B akBapuyme g0 25-30-35°C (ocra-
HOBKa JIbIXaHUs pbIOBI B Mpejesiax 3TUX TEeMIepaTryp yKa3blBaeT Ha
ype3MepHo ObicTpoe HarpeBaHue). IlepememiuBaiiTe Boay B akBa-
pUYME U KOHTPOJMUPYUTE €€ TEMIIEPATYPy C MOMOUIbI0 TEPMOMETPA.
[TosryueHHBIE THEBMOTPAaMMBI BKJEWTe B TeTpaab. [IpoaHanu3upyi-
T€ BIHSHUE TEMIEPATypbl HA JbIXaTEJIbHYIO AKTHUBHOCTb PBIOBI.
3Hasi CKOPOCTh JBHXKEHHS JIEHThl CAMONKCIA, PACCUYUTANUTE YACTOTY
(ABIX.AB./MUH) W ONpEJeIUTe TITyOUHY JAbIXaHUS PHIObI (AMILIUTYa
OTKJIOHEHHMS Tiepa, MM) MPU CIOKOWHOM COCTOSIHUU U TOBBIIICHUU
temnepatypbl. [locTpoiiTe rpaguku 3aBUCUMOCTH 4YacCTOTHI U TJy-
OMHBI IbIXaHUsS OT TemIiepaTyphl. CaenaiTe BHIBOIBI.



JTabopatopHas pabota. BnusitHue CHUXXeHuUs coaepxaHusa
Kucrnopoaa Ha AbiXxaHue pbiObl

eab paboThbl: yOSIUTHCS, YTO KOHIICHTPAIIMS KHUCIOPO/1a B BOJIE
OKa3bIBAET BRIPAKEHHOE BIUSHUE HA JIbIXaTeJbHBIC IBUKEHUS PHIOHI.

Oo6opynoBaHue: TO XK€, UTO U B OpeAbIAyIIeH padoTe, Boja CO
CHWKEHHBIM coepkanueMm O,

OO0beKT Hccieq0BaHMsA: pbl0a HEOOJBIIUX PA3MEPOB.

KoHIieHTpanus Kuciopoia B BOJI€ OKa3bIBAET BHIPAKEHHOE BIIUSI-
HUE Ha 4acTOTy AbIXaHus poIObL. [lpu yBenmuuenuu HamnpspkeHus O, B
BOJIC YaCTOTA JIbIXaHUSI YMEHBIIAETCS, MPU YMEHBIIICHUN — YBEJINYH-
BACTCSl. DTO YBEIMYEHUE Y HEKOTOPBIX BUJOB PHIO MOXKET JOCTUTATh
IBYX-, TPEXKPATHOrO pa3Mepa. MICKyCCTBEHHO MOHMk as HAIPSKECHHUE
KUCJIOpoJia B BOjE (KUISTYEHHE, MPOMYCKaHUE 4Yepe3 BOAY as3oTa),
MOXHO M3YUYUTh BJIMSIHHME HEJAOCTaTKa KHCIOPOJa Ha JIbIXaTEJbHbIC
JIBIKCHUS PHIO.

Xoa padoTsI
YacToTa ¥ rinyOMHA JbIXaHUS PHIOBI PETUCTPUPYIOTCA Ha JICHTE
caMONHCIIa TaK e, KaKk ¥ B Mpeablaymiel padore. Bxitounurte neHTO-
MPOTSKHBIA MeXaHW3M KiaBuiie «5 mM/c». [lotom pyukoit peryis-
TOpa BBICOTHI IITATUBA YCTAHOBUTE HATSIKEHHE HUTHU TaK, YTOOBI TO-
JYYUTh MAaKCUMaJbHYI0 aMIUIMTYAy OTKJIOHEHHUs Iepa camonucra. B
TEUCHUE OJHOM MHUHYTHI 3AlMIIUTE UCXOJHYIO JbIXAaTEIbHYI) aKTHUB-
HOCTh PbIOBI ((POH, KOHTPOJIB). 3aTeM J00aBbTE B pabo4uii aKkBapuyM
OECKUCIOPOJIHYIO BOJy, OTMETUB IPU 3TOM Ha JUArpaMMHOM JICHTE
MOMEHT J100aBjicHUsl. B TedeHue JBYX MUHYT PETUCTPUPYUTE JbIXa-
TEJIbHbIC JBWKEHUSI pbIObI. OMNbIT MOBTOPUTE 3 pa3a ¢ MHTEPBAIOM
5 munyT. llpoaHanmu3upymuTe MOJYUYEHHBIE TAHHBIE MMHEBMOTPAMMBI.
PaccuuTaiite 4acToTy W TJIyOMHY ABIXaHUS PHIOBI B KOHTPOJBHOM H

ONBITHOM BapuaHTax. CaenanTe BbIBOBI.

JTabopaTopHasi paboTa. BnussHne HakonneHns ABYOKUCHU
yrnepoga B Boae Ha AblXxaHue pbiObl

Heap padoTbl: yOEIUTHCS, UTO y PHIObI AKTUBHOCTH JIBIXaHUS
CYILIECTBEHHO 3aBUCHUT OT HAJIMYWA U KOHUEHTPALUU YTIEKUCIIOro ra-
3a B BOJIE.

OO6opynoBaHue: TO e, UTO U B IpeAblayIIei padoTe, Boga, Ha-
cerennas CO,.
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OO0beKT HccIe0BaHMsA: pbl0a HEOOBIIUX PA3MEPOB.

YronbHas KUCIOTa ACUCTBYET Ha ABIXaTEIbHYI0 aKTUBHOCTH PhI-
OBl B IByX HaIlpaBlICHUsX. Bo-TiepBbIX, pacTBOPSACH B BOJIE, OHA IMO/I-
KHUCIISIET €€, a 3TO, B CBOIO OYEpPE/ib, BHI3BIBAET U3MEHEHUE YACTOTHI
nbixaHusi. Bo-BTOpBIX, yruiekuciora Jierko aud@yHaupyer uepes
000JI0YKH KAOEPHOTO U KOKHOTO DMUTENHS, TPOHUKAET B KPOBh U 3a-
TEM MPOU3BOJUT IIMPOKOE AEUCTBUE HA OpraHW3M. BHEIIHE 3TO mpo-
SBJISIETCSL B YYalllEeHWU JBIXaTEIbHBIX JIBWKCHUM W YMEHBIICHUU €TO
riryounsl. PactBopumocts CO, B Bozie B 30 pa3 Gosibliie, 4eM pacTBO-
puMocTh O,. OTHAKO B CBA3U C OYEHb HU3KUM COJEPKAHUEM JIBYOKH-
cu yriepona B armocdepe (0,03 %) oOiiee e€ KOIMYECTBO, PaCTBO-
pénnoe B Bojae, oueHb Maiio (0,3 mu CO, Ha 1 1 BOJbI).

Xoa padoThI

W cKycCTBEHHO MOBBIIIAS KOJIMYECTBO JABYOKUCH YTIIEPOJia B BOJE,
MOKHO MCCJIEIOBaTh €€ aKTUBU3UPYIOIIEE BIMSHUE Ha JbIXaHUE PHIO.
YactoTy U ri1yOMHY JbIXaHUS JIETKO YYUTHIBATh IO 3alMMCHU JABUKEHUMN
XKaOEPHBIX KpbIIEK (MHEBMOrpamMma) (IMOArOTOBKY Npubopa U 00beKTa
UCCJICIOBAaHUS CMOTPUTE B TIpeabLayIeit padote). PeiOy dhukcupyiite Ha
penapoBaJIbHON JOCKE, TOMEIIEHHOW B OaHKY ¢ BOJOW. 3amHuil Kpaid
HKAOCPHOW KPBIIIKA MPOIICUTe HUTHhIO, CBOOOJHBIM KOHEI[ KOTOpOil
NPUKPENIUTE K PhIYAKKY DHIEJIbMaHa, COEAMHEHHOTO ¢ (oTonmpeodpa-
3oBaresnieM. [lepeBenure TyMOnep BKIIOUEHHUS OJIOKa MUTAHUS B TOJIO-
KEHUE «BKJI» (3aropaercsi CUTHAJIbHAsl Jamma), TyMOJEpPOM «CETb»
BKIItounTe camomnucell. [IpoBepbre paboty cuctemsbl. Cierka HaKMUTE
najiblieM Ha JUIMHHBIN pblYar 3acJIOHKH (oTonmpeoOpazoBarens, yoeau-
TECh, YTO MEPO CAaMOMHUCIIA IPU 3TOM OTKJIOHSIETCSI BBEPX C aMILIUTY 101
npuMepHo 1,5 cM. BximrounTe J€HTONPOTSHKHBIN MEXaHW3M, HaKaB Kila-
BUIITY «5 MM/C». [TOBOPOTOM pyUKH pEryJisiTOpa BHICOTHI IITATUBA YCTa-
HOBUTE HATSHXKEHUE HUTH TaK, YTOOBI MOJYyUYUTh MAKCUMAIIBHYIO aMILIH-
Tyly OTKJIOHEHHs mepa camonucua. B tedenne 30 cexyHa 3anmuiimTe
JbIXaTeIbHbIE JBWKEHUS PBHIOBI B CIIOKOMHOM COCTOSIHUU ((OHOBas
IMHeBMOTpaMma). 3aTeM B aKBapUyM C pbIOOM J00aBbTE BOAY, HAChI-
meHHyo CO, OTMETUB IpU 3TOM Ha AMATPAMMHOM JIEHTE MOMEHT JI0-
0aBnienus Boasl ¢ CO,. B TeyeHue 1 MUHYTBI perucTpupyure IbIxa-
TEJbHBIE JBWKEHUS PBIOBI TMOJ BO3JCHWCTBHEM JABYOKHCH YTJEpPOJA.
OnbIT OBTOPUTE 3 pa3a C HHTEPBAJIOM B ISITh MUHYT.



[Ipoananu3upyiiTe MOJydYeHHBIE JaHHBIE (DOHOBOM M OMBITHOMN
nHeBMorpamMMm. Ornpenenure 4acToTy M TIyOMHY JbIXaHUSI PHIOHI.
Cnenante BLIBOIEL.

KoHmposnbHbie 80rnpocChblI

1. 3nauenne npixanus. [IpenmMymecTBO OKMCIUTENBHBIX MPOLEC-
COB Tiepei OPOKEHUEM U TJIMKOJIU30M.

2. T'a30BbIi cOCTaB aTMOC(EPHOro BO3AYyXa, COIEPKAHNE Ta30B B
IPECHOW U MOPCKOM BOJIE.

3. MexaHu3M ra3o00MeHa MEXIy BO3IyXOM U KpPOBb, MEXKIY
KpOBbIO U TKaHsAMU. COCTaB U maplLUalIbHOE JIaBICHUE ra30B albBEO-
JSIPHOTO BO3lyXa, HAMPSHKEHUE Ta30B B KPOBH.

4. Tlonstue o n€rounbix cypdakrantax. Poiab cypdpakraHTOB aJis
BHEIIIHETO OOMEHa.

5. Muddy3nonnbie n€rkue 0€C03BOHOYHBIX.

6. JIErkue ampuoOMl, penTHIIN U NTHII.

7. @akTOphl, BAUSIONIME HA MOTPEOJIECHUE KUCIOPOAA >KHUBOTHBI-
MU.

8. 3aBUCUMBIA W HE3aBUCHUMBIM THUIBI JAbIXaHus. DakTopsl,
BIMSIOIIME HA 3aBUCUMOCTB razoodmeHa oT pO, M MEXaHU3MBI 3THX
peaKui.

9. ’KabGepHoe npixaHue y O€CIO3BOHOYHBIX KUBOTHBIX — YEPBEH,
MOJUTIOCKOB, paKooOpa3HbIX. TpaxeitHble ka0phl.

10. Boanoe npixanue poi0. [lorpeOHOCTH pa3HBIX pBIO K Cojep-
AKAHUIO KUCIIOPOJIa B BOJIE.

11. Ctpoenue >xabepHOTO arfrmaparta KpyrJIOpOThIX, 3J1a3MOOpaH-
XUW U KOCTUCTHIX pbI0. KpoBocHaOkeHHE xKaop.

12. MexaHu3M BEHTWISIMU >KaO0EpHOro ammapara KOCTHCTBIX
pHIO.

13. Bnusinue pa3Hbix (hakTOPOB Ha JbIXaHUE PHIO.

14. Bo3ayiHoe AbIxaHue pbid (KOKHOE, KUIIIEYHOE).

15. JlepyBaThl MHUIEBAPUTEIIBLHOTO arapara pbei0o, obecredu-
BAIOIIME UX BO3MYIIHOE JbIXxaHWE. Poyib T1aBaTEIbHOIO My3bIPS Y
pa3HbIX pb10. HakaOepHble U TaOUPUHTOBBIE OPTaHBbI.



Tema «lMuwesapeHue u obMeH seujecme»

JTabopaTopHas paboTta. NMpuem NUWM Yy NPOCTEULLNX

Heab padoTbl: U3yYUTh OCOOEHHOCTHM OOpa3oBaHUsI U PaOOTHI
NUIIEBAPUTEIILHON BAKYOJIN MTapaMELMU-TY (PEIIbKU.

OO0opyaoBaHHe: MHUKPOCKOII, OCBETHUTEINb, TYyIlb, MNPEIMETHBIC
CTEKJIa, MpenapoBalibHasi Wrja, TMTPOCKONMMUYECKasl BaTa, (PUIBTpO-
BaJibHAs OyMara, Tjla3Hasi [UIEeTKa.

O0bekT mMccienoBaHmMsi: TpeacraBurenb tuna lIpocreimme —
napamenusa-Typenbka.

[TumeBaputenbHass QyHKIUs y UHOY30pHil Oojiee COBEPIICHHA,
4yeMm y ameO, T. K. OHa MPOTEKAET BHYTPH MHUILIEBAPUTEIHHON BaKyOJIH,
KOTOpasi, cpOPMHPOBABIIMCHL B POTOBOM BOPOHKE, MPOXOAUT JJIH-
TEJIbHBIN MyTh IO BCEMY TEIIy MapaMELHH.

Xoa padoThI

Ha npeameTHOe CTEKIO MOJIOKUTH HEOOJBIIONW, XOPOIIO PACIIU-
MaHHBIA KyCOYEK F'MIPOCKONMMYECKON BaThl WK (PHIIHTPOBAILHOM OyMa-
T'M C TeM, YTOObI OTPAaHUYUTH MOJBMKHOCTD Mapamenuid. Karuio Kymib-
Typbl TTapaMEIil IOMECTUTh Ha MPEIMETHOE CTEKJIO B TOHKO PACIIH-
naHHyto Bary. Jlo0aBUTh Karullo TYyIIM K KYyJbType MapaMeruil.
JIBMKEHHEM PECHHUYEK MapaMelMy CO3/Ial0T TOK IHILEBBIX YACTHUIL K
UTO(apUHTCY — POTOBOM BOPOHKE, KOTOpasi pacrojiaracTcsi y 3aJIHETO
KOHIIa nepuctoMa. [lepuctom npeacTaBisier coO0il OTKPBITHIM criepen
Ke00, TAHYIIUICS BIOJIb MEPETHUX ABYX TpeTell Tena. B koHIe nuie-
BOJa MOXKHO OTMETUTH (DOPMUPOBAHHUE MUIICBAPUTEIIBHBIX BaKyOJIeH,
ONPENEIUTh YaCTOTY ATOro mponecca. [Ipocnenurs u 3apucoBaTh MyTh
MEPEABIKECHUST BaKyoJiell B 1uToIuiazMe. OnpeneauTs BpeMs MPOXO0xK-
JICHUS UX 110 BCEMY TeJly OT IUTO(apuHICca 10 MOPOIIHUIIBI.

JTabopatopHasa paboTta. UccnegoBaHne ¢punbTpaLUOH-
HOW CNOCOOHOCTU ABYCTBOPYATLIX MOJIITIOCKOB

Heap padoThHI: ONpeneauTh CKOPOCTh (PUIBTPAIIUM BOJBI MOJI-
JIOCKAMU U €€ 3aBUCUMOCTh OT Pa3MEPHO-BECOBBIX MAPAMETPOB KH-
BOTHBIX.

OoOopyaoBanue: 3 IWIMHAPUYECKUX COCYJa €MKOCTBIO IO
2 nuTpa, MEPHBIN CTakaH Ha | JUTp, BECHI YALIEYHBIE C PA3HOBECAMU,
BeChl TOp3UOHHBIE, (oToanekTpokosopumerp (DPIK), KroBeTbl Ha
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10 MM, punbTpoBanmbHas OymMara, MAJUIUMETpOBasi Oymara, IimaTesb,
KAOJIVH.

O0BbeKT uccaeI0BAHUA: IByCTBOPYATHIE MOJUTIOCKHU.

JIBycTBOpUYaThie MOJUTIOCKH MOJYYarOT MUIIEBOM MaTepuall U He-
O0OXOMMBIN ISl IBIXaHUSI KUCJIOPOJ U3 BOJBI, KOTOpas 3aCachbiBACTCs
MMH BHYTPb PAKOBUHBI BOJIOJIBHXKYIIIMM aIIIapaTOM.

JIByCTBOpUYaThle MOJUTIOCKA UTPAIOT OOJBIIYIO0 POJIb B CAMOOYH-
IIEHUHW BOJIOEMOB, T. K. MX (PUIBTPYIOIIMI anmapar 00JIalaeT BBICO-
KOW YJIaBJIMBAIOIIEH CIIOCOOHOCTBIO. DTH >KUBOTHBIE MOTYT yAQISTh
92—-100 % Bcex 4YacTull, B3BEIICHHBIX B (PUIBTPYEMOM HMHU O0OBEME
BO/IbI.

B kadecTBe KOJIMYECTBEHHON XapaKTEPUCTUKU (UIbTPYIOMICH
CITIOCOOHOCTH MOJUTIOCKOB OOBIYHO HCIOJB3YIOT CKOPOCTh (UIIbTpa-
MU BOJIbl KUBOTHBIMHU, KOTOPYIO BBIPAKAIOT KaKk 00BEM BOJbI, IIPO-
MYIIEHHOW MOJUIFOCKOM 4Y€pe3 €ro BOJIOJABWIKYIIMN aImapar 3a oIpe-
JEJICHHBIN OTPE30K BPEMEHHU.

Xoa padoThI

B cocynbl HanuTh no | nUTpy akBapruyMHOW BOJBI U BHECTH II0
300 mr kaonuHa (HABECKH cJlieNlaTh HA TOP3HOHHBIX Becax). TiaTenb-
HO MEpEMENIaTh B3BECh B KAXKJIOM COCYJE, HCIOIb3yS MarHUTHYIO
MelmaJKy. B 1Ba cocyna MoMeCTUTh MOJUTIOCKOB, UMEIOIUX Pa3HbIC
pasMepsbl TeJla, Y KOTOPBIX MPEIBAPUTEIIBHO U3MEPEHBI IJIMHA PaKo-
BUHBI (CM) U Bec (T). OauH cocy OCTaBUTh 0€3 MOJUIIOCKA JJIsl ONpe-
JeJIeHUs HEOMOJIOTHUECKOTO OCaXKIeHUs B3BecH. Uepes ABa yaca mpo-
KOJIOPUMETPHUPOBATH HA (POTOANEKTPOKOIOPUMETPE PACTBOPHI U3 BCEX
TpEX COCYZIOB, HUCIOJB3yss 10 MM KroBeThbl. ONpeAeauTh BEIUYUHY
ceeronponyckanus (E, %), a 3aTemM 1o kanubpoBoyHOMY Tpaduky yc-
TaHOBUTb KOHEYHYIO KOHIICHTpAIIMIO B3BecU. JlaHHBIC 3aHECTH B Ta0-

JTULYy:

No Paszmep E % C me/n | Crkopocmos | Yoenvnas ckopocmo
n/n (cm), (uepe3 | (uepe3z | unbmpa- |k pazmepy| K eecy
eec (2) 2 uaca) | 2 yaca) yuu Ma/uac MI/4ac
MONNIOCKO8 (mn/uac) cMm 2
1 2 3 4 5 6 7

PaccuuTtaTh CKOpOCTh (PUIBTPALIMM BOJBI MOJUTFOCKAMH 1O (op-
MyJie Bramnamcena:
11



InC, —InC,
V:m —a )

rae V — ckopocTs pubTpariuu (Mir/gac);

Co u Ct— coorBerctBeHHO HayanbHas (300 mr/in) u KoOHeudHas
(uepe3 2 yaca) KOHIIEHTpallMd B3BeCH (MI/J) B JABYX ASKCIEPUMEH-
TaJIbHBIX COCYJaX;

m — 00beM BojbI B cocyie (1000 mi);

t — IPOJAOJKUTENILHOCTH ONbITA (2 Yaca);

a — MomnpaBka Ha HEOMOJIOTMYECKOE OCEIaHue, paBHAs:

_ InC,, -InC,
p >

rae Co; u Cy — coorBeTcTBeHHO HadaybHas (300 mr/ia) U KoHed-
Has (depe3 JBa yaca) KOHIICHTPAIIUKM B3BECH (MI/) B TPEThEM COCY/IC
0€e3 MOJIJIFOCKA.

Ilopsaook pavomul na hpomornexkmpoxoopumempe (KDK)

1. BkirouuTh mpubop B ceTh TyMOJIepOM, HaXOAIIMMCS Ha 3a-
Hel nanenu. IIporpers 5 MUHYT.

2. HanoysHUTh KOHTPOJIBHYIO KIOBETY AUCTUUIMPOBAHHOM BOJOW,
a ONBITHYIO — HCCIIeyeMOoi B3Bechbl0. [[oMECTUTHh KIOBETHI B THE3]A
JepKaTess KIOBET Tak, YTOObl KOHTPOJIbHAsI KIOBETA HAXOIWJIACh MPO-
THUB JIyya.

3. Hactpouts K®K nHa «0» mo auctumimpoBaHHOW Boxe. [l
ATOTO TPHU OTKPBITOM KPBIIIKE KIOBETHOIO OTCEKa MpuOOopa pydyKou
«YcranoBka 0» yCTaHOBUTB CTPENKY Ha «0».

4. Hactpouts KOK nHa «100». JI11s1 5TOr0 IIpu 3aKpBITON KPBIIIKE
npuodopa pyukoit «YcranoBka 100» ycraHoBUTb cTpenky Ha «100%».

5. Pyukoit «KroBeTbl» yCTaHOBUTH MPOTHUB JIyda KIOBETY C 00pa3-
oM. [Ipu 3ToM KpbIlIKY prUOOpa HE OTKPHIBATD.

6. OnpeeIuTh CBETONPOITYCKaHUe (CHATh ITOKa3aHUs 110 BEpXHEH
mkane E, %) nmpu 3akpeiTol Kpbllike rpudopa. Vcnonb3oBath Kpac-
HBII cBeTODMIbTp. 7151 MOBBIIEHUSI TOYHOCTH PE3yJIbTATOB IIPOBECTH
10 TPY U3MEPEHUS C KaXKJbIM 00pa3OM U BBIYUCIUTH CpesiHee apud-
METHYECKOE B KaXKJIOM OIIBITE.
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Ilocmpoenue kanuopoeounozo cpaguka

1. IIpuroToBUTH B3BECh KaojuWHa ¢ KOHIeHTparueir 400 mr/m.
Jlns 3TOoro caenmate HaBecKy kaoiauHa B 40 Mr m pacTBOpPUTH €€ B
100 M1 BOJIBL.

2. Ha kosopumeTrpe OmpeaeauTh CIOCOOHOCTh 3TOM B3BECH K
CBETOIPOITY CKaHHUIO.

3. I[lpuroroButh B3BECH KaoJMHA ¢ KoHueHTpauusmu 200,
100 mr/n u 50 Mr/n myTeMm mocae0BaTeIbHOTO pa3BeACHUS MIEPBOTO
pactBopa (400 mr/n) B 2, 4 u 8 pas.

4. IIpOoKOTOPUMETPUPOBATH ITHU B3BECU U ONPENEIUTh UX CIO-
COOHOCTD K CBETOIPOIYCKAHUIO.

5. IloctpouTh KanuOpOBOYHBIM TpauK 3aBUCUMOCTH CBETO-
nponyckanus (E, %) ot koHnenTpanuu B3Becu (C, MI/) 1O 4YeThI-
pPEM TOUYKaM.

PaccunTath CpeaHIOI CKOPOCTh (DMIBTPAIMU BOABI JUJISI JIBYX
MOJUTIOCKOB U YAEIbHYIO CKOPOCTh IO OTHOUIEHHIO K pa3Mepy W K
BECY JJIs1 KOXKA0TO MOJUIIOCKA. CIenaTh BBIBO/IBI.

JTabopaTtopHaga paboTa. PacyeT 6anaHca a3oTta y pbiobl

Pemuth 3agauy. Pri0oii 3a cytku cheneHo 5600 Mr MoThu,
1000 mr tpyOounmka u 850 Mr pydeiiHuka. B CyTOYHBIX 3KCKpe-
MEHTax coaepxkurcsa 63,7 mr azora, a B 100 Mi1 BoABI U3 akBapuyma
conepxkanue azora paBHo 0,18 mr. OnbIT NPOBOJUICS B ABYXJIUTPO-
BOM aKBapuyMe.

PaccunraThb OanaHc a30Ta y OJJHOU PHIOBI IO CHIPOMY U CYXOMY
BEIIECTBY, UCIIOJb3Ys JaHHbIE TaOJUIIBI.

Codepofcauue azoma 6 KOpmoesvlx OpcaHuImax

Haumenosanue Cooeporcanue azoma, %
opeaHusma 8 CbIPOM Beujecmee | 8 CyXom gewjecmee
TpyOounux 1,36 8,32

MoOTBUIb 1,55 9,45
Pyueiinuk 1,81 8,80
MonnrocKku 0,67 2,27
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JlaTb XapakTEepUCTUKY MOJYYEHHOTO a30THCTOro OanaHca, ykKa-
3aTh, CyXUM WJIM CBHIPBIM KOPMOM BBITOJIHEE KOPMUTH PbIO, U TOYE-

My.

JlabopatopHas paboTta. PacuyeT nuweBOro pauuvoHa
pPbIObI

Pemunts 3amauy. Monoap casana Becom 6 IpaMMOB JOJIKHA
noJjiydyath B cyTku 17,9 Mr azora. Ha ocHOBaHMU aHalM3a COACPKU-
MOTO KHUIIIEYHUKA YCTAaHOBJIEHO, UYTO Ca3aH MUTAETCS MOTHUIEM U
MoJumrockamu. [IpyyeM pekOHCTpyHpPOBAaHHBIA BEC KaK MOTBUIS, TaK
Y MOJUTIOCKOB B KMIIIEYHHUKE ca3aHa cocTapisul o 400 wmr.

Onpenenntsb: KakoBa BEJIMYMHA CYTOUHOT'O palMoHa (Mr) Mo-
JIOIu ca3aHa?

Kakyro moyito oT Beca Teja ca3aHa (B IPOIIEHTAaX) COCTaBISET
€ro CyTOYHbIN panuoH? PacyeTsl NpOBECTU MO CYXOMY U IO CHIPOMY
BEIIIECTBY, UCIOJIb3YS JaHHBIC TAOIHUIIBI.

KoHmposbHbIe eonpochbl

1. OcHOBHBIE THUIIBI TUIIEBAPEHUS H UX XAPAKTEPUCTUKHU.

2. ITlpoucxoxnenne numieBapenus (teopun A. DiopkeHa,
X. C. Komrrosinnia, A. M. Yronesa).

3. BeiOop muimm y mpoCTEHIIUNX U MHOTOKJIECTOYHBIX OECIO3BO-
HOYHBIX.

4. IIpuem numm y npocrenmux. [IumeBapurenbHbie BaKyOJIH.

5. T'uipoau3 OCHOBHBIX MUIIEBBIX BEMIECTB Y OECIIO3BOHOUYHBIX.
PacnpocTpaHeHHOCTHh (DEPMEHTOB.

6. 'nponu3 OCHOBHBIX MHUIIEBBIX BELIECTB B OTIEJIAX JKEILY-
JOYHO-KHIIIEYHOTO TPAKTA TO3BOHOYHBIX KUBOTHBIX.

7. BO3HUKHOBEHHE MEMOPAHHOTO MUILIEBAPEHHUS.

8. OOMEH U POJIb OCHOBHBIX MUTATEIbHbBIX BEILIECTB.
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Tema «Ceolicmea Kposu 2udpobuoHmMos»

JTabopaTopHasi paboTa. TexHUKa B3ATUA KPOBU Y Pbld

Heab padoThbl: OCBOUTH METOJ B3ATHS KPOBU Y PbIO M3 XBOCTO-
BOM apTEPUHU.

Oo6opynoBanue: mapieBas canderka, CKalbIelb, MPOOUPKH, Te-
MapyH WINA IPYroll aHTUKOATyJIUPYIOIIUN pacTBOp.

O0BeKT uccae0BaHUA: Pa3HbIC BUbI PHIO.

VY pbIO KpOBB IS MOJACYETA JICMKOIIMTOB, YPUTPOILIMTOB, JICHKO-
UTapHOU (HOPMYIIBI U APYTUX aHAIU30B MOXKHO OpaTh U3 cep/ilia, Mo-
CJI€ BCKPBITHS T'PYJAHON MOJIOCTH, U3 KaOEPHBIX COCYJI0B, HO HaHOO-
Jiee MPOCTHIM METOJIOM SIBJISIETCS MOJIydYEHUE KPOBU U3 XBOCTOBOM ap-
TEpHHU.

Xoa padoTnl

Teno peIOBI poTEpeTh, 00EPHYTH cal(PETKON TakK, YTOOBI XBOCT U
aHAJBHBIN TIJJABHUK OCTaJUCh CBOOOTHBIMU. JIe3BUEM CKajbIiens yo-
paTh YEIIyI0 OKOJIO TUIaBHUKA. B34Th ppIOy 3a ToJIOBY. Y Iep:kuBas ee
B BEPTUKAIBHOM TOJIOKEHUHU, OTTSIHYTh XBOCT U OTCEYb €ro. BeiTe-
KaIOIyI0 U3 XBOCTOBOM apTepuu KpoBb coOpaTh B MPOOUPKY, IIpe/Ba-
PUTEIHLHO OTOJOCHYB €€ TerapruHOM.

N3 npoOupku KPOBb MOKHO HaOUpATh B CMECUTENHU JJISI pa3Beie-
HUS, ONpPEACIICHUS KOJUYeCTBa (POPMEHHBIX JJIEMEHTOB M JICHKOITH-
TapHOU (OPMYJIbI, a TAKKE JJIsl IPUTOTOBJICHUS U U3YUEHUSI Ma3KOB.

JTabopaTopHasi paboTta. OnpepeneHue yaenbHOro Beca
KPOBM PblObl, NAryLWKNU U TENJIOKPOBHOIO XKWBOTHOIO

Leab padoThl: ONPENEIUTh U CONTOCTABUTH C JAHHBIMU JUTEpa-
TYpbI YIEIbHBIA BEC KPOBU PA3HBIX KUBOTHBIX.

OoOopynoBanue: 48 MapKUpPOBAHHBIX CTAKAHUYMKOB, MAaTOYHBIN
pPacTBOpP MENHOTO KyIOpOCa, FEMapuH WM CMECh IABEIIEBOKHCIOTO
aMMOHMS U 1IaBEJIEBOKKUCIIOTO KaJusl, TJIa3HbIE TUIIETKH, Ba3€JIHH.

O0beKT nccjIeI0OBaHUsA: KPOBb PHIObI, JIATYIIKUA U TEIJIOKPOBHO-
r'0 JKUBOTHOTO.

Kamis kpoBu norpy»kaercst B COCyJl C paCTBOPOM MEIHOI'O KyIO-
poca ONpeIeICHHOTO YAENbHOr0 Beca. Ecnu karuis Tskenee pacTBopa,
OHA WJET KO JIHY, a €CJM Jierye — BCIUIbIBAeT. [Ipn conpruKOCHOBEHNH
Kariym OelIKOBOM KUIKOCTH C PaCTBOPOM MEIHOTO KyNopoca IMpOHucC-
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XOJIUT HEMEIJICHHOE CBEPThIBAHUE — HA TIOBEPXHOCTU Kariu oOpasy-
eTCa MeJIHO-OeNKoBas 000JI0YKa. JTa IUICHKA MPENITCTBYET CMEIIIH-
BAHUIO KaIUIA C PEAKTUBOM, U OH BCIIEJICTBUE 3TOI'0 HE TOPTUTCHL.

Onpenensst yIeJIbHbIN BEC TIa3Mbl U UEIBHOW KPOBU, MOXKHO IO
HOMOI'PaMMe€ BBIYUCIUTh KOJUYECTBO T€MOIIOOUHA, TIPOIEHT OeiKa U
00BbEM, 3aHUMAEMBbIN SPUTPOLIUTAMHU B KPOBH (T€MATOKPHT).

JlJist ompenesieHus] WCMOJIB3YIOT PacTBOPBI, MPUTOTOBIEHHBIE C
TouHOCTHIO 10 0,0002 mpu naTepBanax 0,001: ans mwiazmel roToBsT 20
pacTBOpOB, yaeabHbIM Bec oT 1,015 mo 1,035, a 114 ueapHOM KpOBU —
40 pacTBOpOB ¢ yaenbHbIM BecoM oT 1,035 no 1,075.

st Oojnee TpyOBbIX OIpEeNeICeHU MOXKHO MCIIOJb30BaTh YKOPO-
yeHHbIe cepun U3 16 pactBopoB ¢ unTepBanamu 0,004, npuroToBIeH-
HBIX ¢ TOYHOCTHIO J10 0,001.

KpoBb niepen onpeaeneHneM HEOOXOUMO CTaOMIIM3UPOBATH, J10-
Oasmsist 0,2 Mr remapuHa Ha 1 Ml KpOBH, WM CMeCh U3 3 yacTel Ia-
BEJICBOKHUCJIOTO aMMOHUSI U 2 YacTeW IaBeJIeBOKUCIIOro kanus. Pac-
TBOp, COJICpPKAIMI 3TU COJIM, BBHICYLIUBAIOT B mpooupke. KpoBs 10-
OaBJISIOT ¢ TAKUM PacyeToOM, 4TOOBI Ha 1 MJI KPOBH MPUXOIUIOCH HE
oosiee 1 mr cyxoro antukoaryyisiuta. Buumanue! Cosm TUMOHHOM
KHMCJIOTHI MIPUMEHATH HeJIb35.

Xoa padoThI

C momol1ipio I1a3HOM MUIETKU B3ATh KAaIUIKO KPOBU U MEPEHECTH
€e B pacTBOp MeIHOro kymnopoca. Hocuk mumerku pexoMeHIyeTcCs
IPEABAPUTENBHO CMa3aTh Ba3zelMHOM. Kamath crieayer, yCcTaHOBUB
KOHUYMK MUMETKU Ha | CM HaJl ypOBHEM >KHIKOCTH.

BricylieHHas Karuisi OTPOHUKAET 4Yepe3 IMOBEPXHOCTHBIM CIOM U
omyckaeTcs Ha Tiyouny 2 cm. Ilocne atoro B Teuenue 30 cexyHn pe-
Ia€TCSl BOIIPOC, OCTAHETCA JIU KaIlid Ha MecTe, OyJIeT JIU OHa MOrpy-
XKaTbCsl TIIyOKe WM BCIUIbIBET. HO B moclienHeM ciiydae OHA HAa4YHET
norpyxarbcst uepe3 10—-15 cexyHa, mocie TOro Kak MOJHUMETCS Ha
HECKOJIbKO MUJUTUMETPOB.

Habntonad 3a nmoBeieHHEM Karellb B TECTUPYIOLIUX PacTBOpax ¢
Pa3HBIM YJIEJIbHBIM BECOM, HaXOIAT TOT PACTBOP, B KOTOPOM CHayaia
KAl «IOBUCAETY», a 3aTEM HAYMHAET MEAJICHHO OIyCKaThCs. Y Ieib-
HBIM BEC MCCIIEAYEeMON KUIKOCTH (KpOBH) M OYIET paBeH yIEIbHOMY
BECY O3TOr0 TECTUPYIOWIETO pacTtBopa. Onpenaenure W CpaBHUTE
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YAEIbHBIM BEC KPOBU Pa3HBIX KUBOTHBIX. [lonydeHHBIE pe3ynpTaThl
COITOCTABBTE C JJAHHBIMU JINTEPATYPHI.

JlabopaTtopHas paboTta. OnpepeneHne Konu4yecTBa
3PUTPOLIUTOB B KPOBM PbIO

Heab padoThI: WU3yYUTh YCTPOMCTBO CUETHOU KaMepsl I opsiera,
ONPENIETTUTh U CPABHUTH COJEPKaHUE IPUTPOIIUTOB B KPOBH PBIO pas-
HBIX BHJIOB, BO3PACTOB H MOJIOB.

Oo0opynoBanue: mapieBas calipeTka, CKaabIledb, YACOBOE CTEK-
710, TPOOUPKU, CMECUTETb KPOBH JJIsl SPUTPOILIMTOB, CUETHAsT KaMepa
['opsieBa, MOKPOBHBIE CTEKJIA, IJ1a3Has MUITETKA, MUKPOCKOII, MMUIETKA
Ha 0,02 u 1 mn, ¢punbrpoBanbHas Oymara, BaTta, renapuH, 1 %-Hbli
pPacTBOP XJIOPUIA HATPUSL.

O0BeKT uccaeI0BaHUA: PbI0A Pa3HBIX BUIOB, BO3PACTOB U I0JA.

Xox padoTnl

B cmecuTens 115 5pUTpOIIMTOB HabpaTh KpoBh 10 MeTku 0,5 u 10
MeTku 101 — pa3zBoasiryro xkuakocth (1%-Hblil pacTBOp XJopuaa Ha-
TpUsl), CleAs, 4TOObl B KaNWUISIp HE MOMaJaJd My3bIPbKU BO3AYyXa.
JIns moacyera KOJIM4eCcTBa SPUTPOLIMTOB MCIOJIB30BaTh CYETHYHO Ka-
Mmepy l'opsiea. Ilepen Hauamom paOOThl HEOOXOAUMO Pa3zoOpaThCS B
YCTPOMCTBE CETKU CYETHOM KaMmepbl. st 3TOro, MOMECTUB Kamepy
M0/ MUKPOCKOII, paCCMOTPETh Majible U OOJIbIINE KBAAPAaThl CETKU C
OOBEKTUBOM §, a 3aTE€M U Ha OOJIBIIIOM YBEJINYEHUHU.

[ToaroToBuTh KaMepy IS 3alOJHEHUSI KPOBBIO. {1 aTOro cier-
Ka CMOYMUTH TUIACTUHKU KaMepbl, HAKPBITh KAMEPY MOKPOBHBIM CTEK-
JIOM W TPUTEPETh €ro K Kamepe A0 TMOSBICHUS PaAy>KHBIX ISTCH
(xonpuia HeroToHA).

B3saTe cmecurtens. BrimycTUTh M3 HEro Ha BaTHBIM TaMIoOH |—
2 Karuii KpOBH, a CIEAYIOLIYI0 KAIUIK0 OCTOPOKHO MOJAHECTH K Kparo
ITOKPOBHOT'O CTEKJA. 3aNIOJIHEHHYIO KaMEPY HE HAKJIOHSTD.

[IpoBecTtu mojicueT 3pUTporuToB B 80 MEIKMX KBajapaTax, yTo
OyJleT COOTBETCTBOBATh MATU OOJIbIIUM. Bo n3bexkaHue JByXKpaTHO-
ro NoJACYeTa OJHOM M TOM K€ KJIETKH PYKOBOJCTBYIOTCS ITPABHIIOM
EropoBa: cuuTarOT 3pUTPOLMUTEI, JIEKAI[ME BHYTPU U Ha JIEBOW BEpX-
HEW TpaHUIe. DPUTPOLUTHI, JISKAIIME HA HWXKHEW TpaHUIle, HE MOJ-
cunthiBatoTcs. [lojcymuTaB KOJWYECTBO KIETOK B ISITH OOJBIIUX
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3
KBaJpaTax, PaCCUYMTHIBAIOT COACPIKAHUE SPUTPOITUTOB B 1 MM~ KpPOBH
o opmyie:

X = A-4000-200
80
rie X — HCKOMOE YHCII0 SPUTPOLHTOB B | MM;

A —gucno kietok B 80 Manbix kBajaparax (5 OOJBIINX).

[Tocme pa®oOTHI TIIATEILHO BBIMBITH CMECHUTEIb U KaMepy IHC-
TWUIMPOBAHHOM BOJIOM. CMECUTENB T1OCI€ MPOMBIBKA XOPOIIO BBICY-
muTh! OnpenenuTh U CPaBHUTHh COACPNKAHUE SPUTPOLIMTOB B KPOBHU
pPa3HBIX BUIOB PBIO, COMMOCTABUTH IMOIYUYCHHBIC PE3yIbTaThl C JaHHBI-
MU JIUTEPATYPHI.

3
Konuuecmeo apumpouunmoes 6 1 mm Kpoeu Kocmucmblpr16

[yxa 2.572.000 Cymak 1.780.000 Kapn 1.837.000
Com 1.220.000  Oxynr  1.380.000 ITnorBa 1.910.000
Jlemn 1.720.000  Kepex  1.850.000

Cnenatb BEIBOJEI.

JTabopaTopHas paboTta. NMoacyeT KonuyecTtBa reukouu-
TOB B KpOBU pbIO

Heap padoTbi: OonpeAcauTh KOJUYECTBO JICMKOIIMTOB B KPOBH
pa3HBIX PHIO.

Oo6opynoBanue: mapieBas caideTka, cKajabIelb, YaCOBOE CTEK-
J10, IPOOUPKU, CMECUTENTh KPOBHU JIJII IPUTPOILIMTOB, CUETHAsI KaMmepa
['opsieBa, TOKPOBHBIEC CTEKJIA, Ia3Has MUMETKA, MUKPOCKOII, TUTIETKH
Ha 0,02 1 1 mu, dunpTpoBaabHas Oymara, BaTa, CTCKISHHBIE OIOKCHI C
MPUTEPTHIMU KpBIIIKaMu st pactBopoB A u b, renapun, 1 %-Hblii
pacTBOp XJIOpHUAA HATPUSI; PEAKTUBBI JIJIsl PUTOTOBIICHUS pacTBopa A:
HEUTPAJIbHBIM KPACHBIM, XJIOPHUJ HATPHUsA, JUCTUILUIMPOBAHHAS BOJA,
pPEaKTUBBI I TPUTOTOBJIEHUS pacTBopa b: kpucrammuueckuii gpuose-
TOBBIN, (POpMaINH, HATPUN TUMOHHOKHUCIIBIN.

O0beKT Hcceq0BaHMsA: pbl0a pa3HbIX BUIOB, BO3PACTOB U M0JA.

HopMmainbHoe KOJIUYeCTBO JIEHKOIIMTOB B KPOBHU PHIO 3HAUUTEIHLHO
BBIIIIE, YEM Y YEJIOBEKA U MJIEKOMUTAIONIUX (Y HEKOTOPBIX KOCTUCTBIX
pbi0 cBeime 100000 B MM ). KonnuecTBO JICHKOIIMTOB Y OJHOTO U TO-
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ro K€ BUJIa PhI0 CUJIBHO K0JIeOJIeTCsl B 3aBUCHMOCTH OT BO3pacTa, ce-
30HA U COCTOSIHUS 3PEJIOCTH TMOJIOBBIX MTPOTYKTOB.

B cBsi3u ¢ TakuM OONBITUM KOJWYECTBOM JICHKOIIMTOB KPOBb IS
MX MOJICYETA PA3BOASAT B CMECUTENIE ISl SPUTPOIIUTOB.

Xox padoTnl
KpoBb M3 4acoBOro cTekia Kak MOXXHO ObICTpee HaOUparoT B
CMECUTENb JJIS SPUTPOLUTOB JO METKH 1 M 3aTeM pa30aBisioOT [0
Metku 101. Takum oOpazom, kpoBb pazBojautcs B 100 pas.
KpoBb pa30aBisioT crienuaibHBIMUA PACTBOPAMU, BCACHIBAIOIIUMHU
BUTAJIbHOE OKPAIIMBAHUE JIEUKOLMTOB. [[JIs1 3TOrO Iepen Uccienona-
HUEM TOTOBST pacTBOpPbI A u b.

PACTBOP A PACTBOP b
HeuTpanpHblii KpacHBIN 25 mr | Kpucramnnaeckuit ¢huonetoBsiid 12 mMr
XJiopua HaTpust 600 mr | JINMOHHOKHCIIBIN HATPUU 3,8 Mr
JluctunnupoBaHHas BoJa 100 mn | ®opmanuH 0,4 mi1, 40 %-nblii p-p

JluctuiimpoBaHHas BOJia 100 Mo

Cpoxk xpaHeHHUs pacTBOPOB He OoJiee 1 CyTOK.

CHauana pactBopstOT Kpacku. Cojid H00aBISAIOT TOJILKO TOT/A,
KOTJ1a KPAacKa MOJIHOCTBIO PaCTBOPUIIACK.

PactBopel A u b mepen uccienoBaHHEM Pa3IUBAlOT B HU3KHUE
CTEKJISIHHBIE YaIlICUKHU.

HaOpaB kpoBb B CMECUTENb 10 METKHU 1, U3 YallIeUKH HACACHIBAIOT
pacTBOp A NMPUOIUZUTENIBHO JO MOJOBUHBI PACHIUPEHUS CMECUTES,
MOCJIC YEr0 KOHUYMK CMECHUTENS MEPEHOCAT B YAIIEYKy C PacTBOpoMm b
Y HanoJHAT 10 otMeTkh 101. KoHupl cMecuTens 3a)KMMaroT nalb-
IaMU U MEPEMEIINBAIOT NyTEM BCTpsixuBaHud. [locne mepememmsa-
HUSI CMECUTEINIb OCTABJSAIOT B TOPU30HTAJIBHOM TOJIOXEHHM Ha S—
10 MuHYyT, TIOCIIE YErO CHOBA MEPEMEIINBAIOT, BRITYCKAIOT 12 Karu
Ha BaTy. 3aTe€M 3allOJHAOT KaMmepy [ opsesa.

B pesysbrare HACTYNUBILIEH OKPACKU JIEMKOLIMTHI JIETKO pa3iiv-
YUMBI, T. K. UX $JIpa OKpalIE€Hbl B TEMHBIN (DHOJIETOBO-KPACHBIN IIBET,
a MPOTOIUIa3Ma CTAHOBUTCS po30BaToi. B spuTpouuTax ObiBaroT cia-
00 okparnieHbl Juilb aapa. [locuuThIBalOT KOJUYECTBO JICMKOLUTAp-
HBIX KJIETOK B 10 OonbplIMX KBagpaTax, a 3aTeM mo gopMmyJie ompejie-
JSTFOT KOJIMYECTBO JICHKOLHUTOB B | MM kpoBu. [Ipu nepecuere HamIO
IIOMHHTB, 4TO KpOBb pa3BeneHa B 100 pas:
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X = B:4000:100
160
rae X — 9UCJIO JIEUKOIIUTOB B 1 MM KpOBU,;
B — uncio nelikonutoB B 10 6oapinx kBagapaTax (160 Manbix).
OnpenenuTh U CPaBHUTH KOJWYECTBO JIEUKOIUTOB B KPOBHU pa3-
HBIX PbIO, UCIIOJB3YS JaHHbIC TUTepaTyphl. Clenath BHIBOJIBI.

JTabopaTopHass paboTta. OnpepneneHne COOTHOLUEHUSN
nnasmbl U POPMEHHbIX 3NIEMEHTOB KPOBU PblObI, NAryLIKU
MU MITEKONUTAKOLLEro XXMBOTHOIO

Heab padoThI: ONPEAECHUTh U CPABHUTh T'€MATOKPUTHI Pa3HBIX
YKVUBOTHBIX.

O0opyaoBaHue: TeMaTOKPUT C LEHTPUPYTOH, KAaNUJUISIPbI, AaHTH-
KOaryJIisiHT.

OO0beKT nccJIeIOBAHUA: KPOBb PHIObI, JIATYIIKUA U TEIJIOKPOBHO-
ro >KUBOTHOTO.

Jlia onpeneneHusi COOTHOLIEHUS TUIa3Mbl U (POPMEHHBIX 3JIEMEH-
TOB LIEJIbHYIO KPOBb PA3JEISIOT HA COCTABHBIC YAaCTH MyTEM LICHTPU-
¢dyruposanus. [Ipubop s onpeaeneHus oobemMa miasMbel U GOpMeEH-
HBIX 3JIEMEHTOB Ha3bIBAETCA T€MATOKPUTOM.

KpoBb 1151 viccienoBaHusi y pbIObI MOTYYaOT MYTEM OTCEUYEHUS
XBOCTOBOT'O CTE0JIfA, Y JATYIIKH — OTPE3aHUEM Tajbla 38 JHEH KOHEY-
HOCTH, a TaK)Ke OepyT 1ENbHYIO KPOBb TEILNIOKPOBHOTO KUBOTHOTO.

JInst npenoTBpamieHrst CBEPThIBAHKS KPOBH HCIIOJIb3YIOT BEIIECT-
Ba — QHTUKOATYJISIHTHI (HampuMep, MOPOILIOK IIaBEJIEBOKHUCIOrO Ha-
TpHsl, KOTOPBIM MOMEILIAIOT PSAJOM C MECTOM 3a00pa KpOBU U HEME-
JIECHHO CMEIIIMBAIOT €T0 C KarieH MOoSBUBIICHCS KpoBU). KpoBb MOKHO
TaK)Xe coOpaTh Ha YaCOBOE CTEKJIO WM B IPOOUPKY, MPEABAPUTEIHLHO
00paboTaHHBIE TeTAPUHOM.

Xoa padoTsI
Heo0xoanuMo 3amoiHUTh UCCIIEAYEMON KPOBBIO KaXKJIOTO KUBOT-
HOTO 110 JIBa Kanmwjuisipa. J{Jis 3Toro y3kuii KoHell KamuuIsIpHON TPyO-
KM MOJIBOST COOKY K Karuie KpOBH, MOMEIIEHHOW Ha 4aCOBOE CTEKJIO
WU CTEKJIO C JIYHKOH; B CHJIy KalWJUISPHOCTH KPOBb OYAET MOJIHU-
MaTbCsl TIO TPYOKe. 3amoJIHCHHBIC KAMWIISPhl TOMECTUTh B SYCHUKHU
HEeHTpU(dyYrH, Tak, 4TOOb OHU OOOMMHU KOHI[AMHU YIIUPAIUCh B PE3UHO-
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BbI€ KOJIblIa, PACIIOJIOKEHHbIC B IIEHTPE U MO Kparo HeHTpudyru. 3a-
KPBITh €€ KPBIIIKONW U TYro 3aTAHYTh TaliKy Ha Kpbiiike. [lentpudy-
TUPOBaTh MPHU CKOPOCTH 3,54 ThIC. 0OOPOTOB B MUHYTY B TEUCHUE
10-15 mMunyt. Buumanne! Kpblliky neHTpu(yru Mo:KHO OTKPbI-
BATh TOJIBKO IOCJ€ NMOJHOM OCTAHOBKM! BBIHYTh KanmwuIApbl W3
A4EEK, B KOTOPBIX OTYETIIMBO BUJHO Pa3JCICHUE KPOBU HA IUIA3MY H
dbopMeHHBbIC dJIeMeHTHI. [ ompeneneHus o0beMOB IIa3Mbl U Pop-
MEHHBIX 3JIEMEHTOB KaIllWLIAPbI MOOYEPEIHO YCTAHABIMBAKOT B Ka-
NAJUISIPOAEPKATEND TE€MATOKPHUTA, MEPEMENIAIOT UX B TOPU3OHTAIb-
HOM HANpaBJICHUH JO TE€X MOp, MOKAa TEMHAas PUCKA JUArOHAIbHOU
JUHEWKHU HE COBIAJIET C TpaHUIICH pazjena IiasMbl U (POPMEHHBIX
3JIEMEHTOB. BepTukanbHasi yepTa KanWUISpoAEepKaTesl YKaXeT Ha
HIKaje, PacroJIOKEHHONM B BEpXHEW 4YacTh MpUOOpa, COOTHOIIECHHE
1J1a3Mbl U (QOPMEHHBIX JIEMEHTOB (reMaToKpuT, %). bepercs cpennee
3HAYCHUE W3 MOKa3aTeJiel NBYX KANWJUISAPOB, 3alOJIHEHHBIX KPOBBIO
OJTHOTO KMBOTHOTO. ONpeNeNnTh U CPAaBHUTh T€MATOKPUTHI PA3HBIX
KUBOTHBIX.

KoHmpornbHbIe eonpochbi

1. ®ynkuun kpoBu. CpaBHUTEIbHBIEC TAHHBIE O KOJIUYECTBE KPO-
BH Y Pa3HBIX )KUBOTHBIX.

2. OU3UKO-XMMHUYECKUE CBOMCTBA KPOBU: yIEIbHBIN Bec, pH, oc-
MOTHYECKOE JABJICHUE.

3. benkoBwIi cocTaB MIa3Mbl U CHIBOPOTKU KpoBH. Ponib GenkoB
J1a3MBI.

4. JlprxaTenbHble O€TKU KPOBU U T€MOJIUMQBI.

5. ®uU3MOJIOTHUYECKAs POJIb TEMOIIMAHUHOB.

6. ®U3HOJIOTMYECKHE CBOMCTBA T€MOTJIOOMHOB.

7. DBOMIOLMSA KJIETOYHOTO COCTaBa KPOBH.

8. Kietounsle asneMeHTBI TeMOIuM(PbI OECIO3BOHOYHBIX (Hace-
KOMBIX, PAaKOOOpa3HbIX, MOJUTIOCKOB). Poib 0a30puiIbHBIX U 03UHO-
(UITBHBIX TEMOIIUTOB.

9. OcobeHHOCTH JeHKOLUTAPHON (POPMYIIBI KPOBH Y PHIO.

10. KneTounsie 3JieMEHTHI KpOBU aM(PUOUN U PENITUIIHMA.

11. 'eMocTa3 y pa3HbIX BUI0B 0€CIIO3BOHOYHBIX KHBOTHBIX U €TI0
OTJIMYHS OT F€MOCTa3a y MO3BOHOYHBIX.
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Tema «CpasHumernbHasi pusuosio2us
ocMmope2ynsyuu»

JTabopaTopHass pabota. OcmoperynatopHasa QyHKUUA
MeTaHedpuaneB 6e33yoKu

Heab: yoeautbes, 4TO METaHEPPUIUU MOJUTIOCKOB BBIMOJIHSIOT
OCMOPETYIUPYIONIYI0 (DYHKIMIO B OpraHu3Me OeClO3BOHOYHBIX KH-
BOTHBIX.

OO0opynoBaHue: BECHI JJI B3BEIIMBAHUS MOJUIFOCKOB, SKCHUKATOP
C IPUTEPTON KPBIIITKOH, Aup,

OO0beKT HccIe0BaHMS: IBYCTBOPUYATHI MOJUTIOCK-0€33y0Ka.

JlesitenpHOCT, MeTaHe(puAUEB y 0€33yOKH MOKHO BBIKJIIOUUTH
3(UPOM WU APYTUMH BEIIECTBAMHU HAPKOTUYECKOTO JEHCTBUA.

Xoa padoTsI

B3Becuth 0€33y0Ky, 3aT€M MOMECTUTH €€ B IKCUKATOpP C HEOOJb-
IIMM KOJIMYECTBOM BOJIb, B KOTOPYIO MpEIBAPUTEIBHO 100aBJICH
3¢up. DKCUKATOP IJIOTHO 3aKPHITh Kpbllikoid. BHumanme! Paboty
NPOBOAUTH B BBHITSZKHOM mIKagy! YUepes kaxnapie 10 MuHyT H3BIIE-
KaTh MOJUIFOCKA M3 HDKCUKATOpA W B3BEIIMBATh €ro, MNPeABAPUTEIBHO
oOcymmB (QuiIbTpoBalibHOM Oymaroil. B3perinBaHue MOBTOPUTH 6—
7 pa3. IIpoananu3upoBaTh U3MEHEHHS Beca Teja MoJulrocka. I1pubdas-
KA B Bece 0003HAYaIOT 3aJIEPKKY BBIBEJCHHS BOJIbI, MOCTyHAIOLIEH B
OpraHu3M >KMBOTHOTO.

CnenaThb BEIBOJIEL.

JTabopaTtopHas paboTa. YacToTa COKpaLlueHun
KOHTPaAKTUINbHOM (COKpaTUTesiIbHOM) BaKyosiu napamMmeuun B
3aBMCUMOCTN OT OCMOTUYECKOro AaBrieHus cpeabl

Heab padoTBI: ONpPENENIUTh 3aBUCUMOCTb OCMOPETYISATOPHOU
NEATEbHOCTA COKPATUTENIbHOW BAaKyOJId MapaMeluu OT COJEHOCTH
Cpellbl.

OO6opynoBaHue: OWHOKYJSPHBIM MHKpOCKOMN (00BeKkTHB * 40,
okyssip * 12,5), pacTBop moBapeHHO# o, puiabTpoBaibHas Oymara,
BaTa, MPeMETHBIE U TTIOKPOBHBIE CTEKJIA, TTUTICTKA.

OO0beKT HccieI0BaHMA: KyJIbTypa MapaMerui.
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Xoa padoTsI

PacuunaTte TOHKHM CIIOEM Ha MPEIMETHOM CTEKJIE KyCOYEK THT-
POCKOIIMYECKOW BAaThl M HAHECTH HA HEE KAIUIKO KYJbTYpPHI Mapame-
nuu-Tydenbku. HakpbITh NOKPOBHBIM CTEKJIOM. OTBICKAaTh HEMO/I-
BIDKHYIO WJIM MaJIOTIOJIBUAKHYIO TapaMmenuio. [Tox Oosnbimm yBenuye-
HUEM MHUKPOCKOIIA XOPOIIO BHUIHBI JBE COKPATUTEIIBHBIE BAKYOJIM HA
JTOpcaabHOM CTOPOHE MEepeaHel U 3aaHel yactei Tena nudyszopuu. B
CIIOKOMHOM COCTOSIHUM OHM IIapooOpa3Hbl, BO BpPEMs COKpAIICHUS
CTAHOBATCS 3BE3A4aThIMU. B MOMEHT COKpalleHus JOCTATOYHO SIBHO
BUJIHBI paJlalibHbIEe KaHaibl B koimndecTBe 7—10 mryk. IIponadito-
JaTh COKPATUTEIIbHYIO AKTUBHOCTh KOHTPAKTWIBHBIX Bakyoliel. B
npoiiecce HaOII0IeHUs] OTMETUTD, COBNAIAAIOT JIM COKPAIICHUS BaKyO-
JIed BO BPEMEHHU U 10 YacToTe. ONpeIesIuTh YacTOTy COKpaIleHUs Ba-
KYOJIEH, B3SIB CPEJHEE U3 HECKOJIBKUX ONPEACICHHUMN. 3aTeEM YyIAIUTh
BOJly W3 KaIliu KyJbTypbl U 3aMeHUTh €€ 0,3 %-HbIM pacTBOpOM MO-
BAPEHHOW comu. s 3TUX 1enen, He CBUras Ipenapara, Kario pac-
TBOPa COJIM HAHECTH TJIA3HOM IUIETKOW Yy OJHOIrO Kpas MOKPOBHOTO
CTEKJIa M yAAIUTh BOJY KyCOUYKOM (DUIBTPOBAILHON OyMaru y Jpyro-
ro Kpas. BHOBb MoOJICUMTaTh YaCTOTY COKpAIICHWI BaKyoOJIeH. 3aTeM
3ameHuTb 0,3 %-Hb1il pactBop NaCl Ha 1,5 %-HbIH, moacYUTaTh Yac-
TOTY COKpameHnil. OTMBITh Mpenapar BOAOW W BHOBb OIPEJIEIUTH
YUCJIO COKPAIICHUN KOHTPAKTUIIbHOM BakyoJu. Caenarh BHIBOBI.

KoHmponbHbIe eornpochki

1. ITonsiTre 0 romeocTrase. 3HaYEHHE TOMEOCTA3A.

2. IlpucnocobneHue KUBOTHBIX K OCMOTHYECKHUM YCJIOBHUSM OK-
PYKAIOIIEN CPEIBL.

3. CTeHOraMHHBIE U 3BPUTAIMHHBIC XKUBOTHbIC. [loHsATHE O TH-
MMOTOHUYECKON Y TUIIEPTOHUYECKONU OCMOPETYJISILINAM.

4. IToNKMI00CMOTHYECKHUE )KUBOTHBIE.

5. Ocmoperyianus y OeCrO3BOHOYHBIX KUBOTHBIX. JKCKPETOP-
HBIE OpraHbl Y OE€CITO3BOHOYHBIX.

6. OcMmoperyJanus y 31a3Mo0opanxuil. 3HaueHne «Pu3noIoruye-
CKOM ypEeMUNY.

7. OcMoperyJisiiust y MOPCKUX U IPECHOBOIHBIX KOCTUCTHIX PHIO.

8. ['moMepyisipHbIE U arJIOMEpPYIsiPHbIE TIOYKH PHIO.
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9. Perynsiiius OCMOTHYECKOM KOHIIEHTPAIIUK KPOBH y amMpuoOui,
pentwivi u ntul. «HocoBas» xkenesa u ee posb.

10. Boanblii OanaHc MIIEKOMUTAOIIMX KUBOTHBIX. 3HAUEHUE DH-
JTOT€HHOU BOJIEI.

11. Ctpoenue nouku muekonurtaromux. Heppon. InemMeHTH 110-
4e4yHOTro (QUIbTpa.

12. Mexanu3m oOpaszoBaHusi nepBUUHOM Mouu. [Iporieccsi, mpo-
TEKAIOIIUE B KaHAIBIEBOM anmapare. [loBOpOTHO-MPOTHBOTOYHBIE
MEXaHHU3MBl.

13. Ocmoperynupytomuii pediekc. OcMopenenTopbl, BOJIHOMO-
peLenTopsl U UX POJib B OCMOPETYJIHPYIOIIEM pediiekce.

Tema «CeHCOpHbIe cucmeMbl»

JTabopaTopHass paboTta. Pasnunume 4YyBCTBUTESIbHOCTU
Hapy>XHbIX U BHYTPEHHUX BKYCOBbIX peLenTopoB Yy pbiObl

Ieab padoThi: BHISIBUTh HATMYUE XEMOPELETITOPOB Y PHIO U OT-
METUTh OCOOCHHOCTHU PEAKIIMU Ha PA3JIUYHbIE XUMUUECKHUE BEIIECCTBRA.

OOopynoBaHue: akBapuyM, KyCOUKH XJieOa, BBIMOUYCHHBIC B
0,1 %-HOM pacTBOpE XMHUHA, KYCOUYKH XJeOa, BBIMOUYEHHBIE B 5 %o-
HOM PACTBOPE COJSIHOU KUCIIOTHI, JJIMHHBINA ITUHIIET.

O0bekT wHccaeaoBaHUA: pPbIOA HEOOJBIIUX pa3MepoB (KOH-
TPOJILHBIN U MIPEBAPUTEITHHO OCJICIIIICHHBINA SK3EMILISIPHI).

BkycoBble perientopsl pei0, Kak U y BBICIINX ITO3BOHOYHBIX KH-
BOTHBIX, PACMOJIOKEHBI B MOJIOCTH PTa, HO B CBSI3U C BOJHBIM 00pazoM
YKU3HU MOTYT BBIXOJIUTh HAa HAPY>KHbIC TTOKPOBBI U BCTPEUAThCS HA Ty-
0ax U yCHKax, a y HEKOTOpPbhIX pbIO Ha BceM Teine. [Ipu BeIXozie HapyKy
BKYCOBBIE PELIEITOPbl (PYHKIIMOHUPYIOT Kak sKcTepoperientopsl. Hau-
0oJjiee crienuaTM3upOBaHHbIE B MOP(OJIOrMUY€CKOM OTHOIIIEHUH 00pa3o-
BaHUs1, TIPUCTIOCOOJICHHBIE HECTH BKYCOBBIE PELICTITOPHI, — 3TO YCUKH —
HUTEBUAHbBIC JIyYd TUIABHUKOB MHOTHMX PbIO, a TaK:ke CBOOOAHbBIC TJIaB-
HUKOBBIC Jyud. BKyCOBBIE pelienTopbl YCUKOB M TOJIOCTH PTa MOTYT
pa3IuyaThCs 0 CBOEH YyBCTBUTEIBHOCTH K PA3HBIM BEILIECTBAM.

Xoa padoThI
HeOonpmme kycouku xieba BeIMOYMTH B 0,1 %-HOM pacTBOpe
XUHHUHA, 5 %-HOM pacTBOPE COJITHON KHUCIOTHI U S5 %-HOM pacTBOpE
caxapa. C MOMOIIbIO JUIMHHOTO MHUHIIETA MOOYEPEIHO MOTHECTH BbI-
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MOYEHHBIC KYCOYKHM XJieba K ycukam pwlObl. [IpuMaHKy, mpomuTaH-
HYI0 XMHUHOM, Kapn Oepet mnocie onpodoBaHusi ycukoMm. OIHaKo mo-
cjie onmpoOOBaHUS BHYTPUPOTOBBIMU PEIENITOPAMH PblOa BHITLICBHIBA-
et xieb. Ha cmaakue BemiecTBa peakiivs MOXKET ObITh WHOM. Iluina,
oOpaboTtaHHast 5 %-HOM pacTBOPOM COJISHON KHMCJIOTHI, BBI3BIBAET pe-
aKIMIO yX0J1a, KaK TOJIbKO pbl0a KOCHYJIaCh MPUMAHKH YCUKOM.

OTMeTUTh OCOOCHHOCTH MHINEBOM pEaKIMU Kapma Ha KYCOUYKH
xjeba, o00paboTaHHBIC PA3IUYHBIMA XHMHYECKUMH BEIICCTBAMHM.
O11eHUTh YyBCTBUTEIBHOCTh HAPYKHBIX (HA YCHKaxX) U BHYTPEHHUX (B
MOJIOCTH PTa) BKYCOBBIX PELIEITOPOB Y PHIO.

JTabopaTopHass pabota. Peakuumsa wuHdy3opun Ha
XUMUYECKUe BellecTBa

Heanb padoTbl: yOEIUTHCS B HAUIMYUM Yy TIapaMelUid XeMopelen-
LMY U PEAKINU BbIOOpA Pa3IUYHBIX XUMUYECKUX ar€HTOB.

OO6opynoBaHue: OMHOKYJISIPHBIN MUKPOCKOI, CTEKIIA C JTYHKAMH,
3 OroKca ¢ MIOTHBIMHU KPBIIIKAMH, MMUHIIET, MEJIKUE KYCOUKH CEJIMKa-
rens, 1 %-upii Mmegubid Kynopoc, | %-Has ykcycHas kucinorta, 1 %-
HBIW €IKAU HATP.

O0BeKT uccaeI0BaHUA: KyJIbTypa NapaMeIuu.

VY mapamenuii oTMeUaeTcsl peakius BbIOOpa HEKOTOPBIX XUMUYE-
CKHMX BEILIECTB, KOTOpPasi MPOSABIISIETCS B MPEANOYTCHUU WM n30era-
HUU MPOCTEUIIMMU Pa3IUYHBIX XUMUUYECKUX CyOCTpaTOB.

Xoa padoTnl

JI1s omibITa ClieAyeT B3sTh MEJIKUE KyCOUKH CEJIUKAresi U OMEC-
TUTh X Ha 30 MuHYT B OIOKCHI ¢ 1 %-HOM yKCycHOM KkucimoTol, 1 %-
HBIM €KUM HaTtpoM, | %-HbIM pacTBOpOM MeaHOro kymopoca. Uepes
30 MUHYT Ha IPEAMETHOE CTEKJIO C JIYHKOW HAHECTH KYyJbTYpy Iapa-
MEIMI, TIOMECTUTh HA JHO JIYHKHA KyCOYEK CEJIMKAressi, BBIMOUYCHHBIN
B YKCYCHOW KHUCJIOTE.

Ha npoTskennn 15 MUHYT yepe3 Kaable 2 MUHYTHI [OJICUHTATh
o OMHOKYJISIPOM KOJIMUECTBO MapaMeluii, OCEBIIMX Ha YacTUIlax
cenukaresd. OTMETUTh MOBEJICHUYECKUE PEAKIIMM HapaMeluil Mo OT-
HOUIIEHUIO K Pa3HbIM XMMHYECKHM BELIECTBAM, OMNPEACIUTH MPEATO-
yuTaeMble U u30eraeMbie mapaMmenusaMu cyoctparbl. [IoBTOPUTH OMBIT
C KyCOYKAMHU CEJMKAress, MPeABAPUTEILHO BBIMOYCHHBIMHA B €IIKOU
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mEN0YH, B MEIHOM KYIIOpOCe U JPYrHX BellecTBax. IlomydeHHsle pe-
3yJAbTaThl OPOPMUTH B BUJIE TaOaulbl. CenaTh BHIBOJIBI.

Na6opatopHas paboTta. Xemopeuenuusi y A0XOEBOro
yepBs

Heab padoThl: yOSIUTHCS B HAJTMUMU U KAUECTBEHHBIX M3MEHE-
HUSIX PEaKIUU JOKIEBOIO YEPBS HA XMMHUYECKHE BEIIECTBA pa3iny-
HOW TIPUPOJIBI.

Oo0opynoBaHue: YCTaHOBKA JUISI rpauueCKOM perucTpaiuu co-
KpalieHud tena depBs: camonmcen, H 338 onHOKaHaIbHBIN, YepHUIIA
u Oymara Jijisa camonucia, gorornpeoopazoBaTeiib ¢ OJJOKOM MUTAHUSI,
n3ornyTas (II — oOpa3Has) cTekiasHHas TpyOKa, HEBBICOKUM aKBapHu-
yM, CTaKaH, HUTKW JIs JINTATyp, HOXKHMIIbI, TJA3HBbIC MUTMETKHU IS
HAHECEHHUsI PacTBOPOB Ha TEJIO YEPBS, BOJA, PACTBOPHI COJISTHON KH-
CJII0TBI, MEJTHOTO KyIopoca, Xjaopucroro Hatpus (Bce 1 %).

O0BeKT uccaeI0BaHUA: 105K/ICBOM YEPBb.

B koxe uepBeil umeeTcst 00JIbIII0E KOJIMYECTBO XEMOPEIIEIITOPOB.
B uyacTHOCTH, BCSA MOBEPXHOCTh Tejla YYBCTBUTEIbHA K KHUCIIOTaM.
VYKa3bIBalOT, YTO JOXKAEBBIE YEPBU CHOCOOHBI OTIMYATh MOPKOBBH OT
celbepes, IBETHYIO KamycTy oT O0enokoyanHou u T. 1. (Y. JlapBun).

Y0enuTbcsi B HAUTMUUKU XEMOPEIENINN Y JIOKIECBOTO YEPBS MOXK-
HO HECKOJIbKHUMH CI0CO0aMHU — CMa3bIBaHUEM MOBEPXHOCTH TEJla pas-
JUYHBIMUA PacTBOpPAMH, METOJIOM BbIOOpa MyTH B BETBSIIEMCS KOPH-
JIOpE€ U3 KUHOIUICHKHU, TJ€ B OJHO U3 KOJEH IMOMeEIIaeTcs (PuibTpo-
BaJlbHass Oymara, CMOYEHHasi KaKUM-JIH0O0 XUMHYECKHM BEIIECTBOM,
ANEKTPOPUZNOTOrHIECKUM METOJIOM U T. [I.

Xoa padoTnl

Becbma HarmsaHble Pe3yJIbTAaThl MOJYYAKOTCS NPU HEKOTOPOU
Moaudukanuu onsita I'pes u Jluccmana. ONbIT COCTOUT B CIEAYIO-
meM. Y JI0XKIECBOrO YEPBs MEPEBI3BIBAOT I'OJIOBHOM M 3aIHUM KOHIIBI
TeJa, a 3aTeM OTPE3A0T NOJOBHYIO 4acTh. C MOMOIIBIO JIUTATYp, OC-
TAaBJICHHBIX HAa KOHIAX TEJa, YEPBS YKPEIUISIIOT TOPU30OHTAIBHO B
paMKe mnapajieJbHO €€ OCHOBaHWIO. HaknanapiBaroT jwmratypy Ha
CPEIIHIOIO0 YacTh TeJla YepBs U MPUKPEIUISIOT €€ K PhIYaxKy (orompe-
oOpazoBareins. HanaxkuBaroT rpaduuecKyro perucTpaiuio COKpaille-
Hul Tena. Ha Bo3ayxe uepBb, JUIICHHBIN TOJOBHOTO KOHIIA, OOHApY-
KUBAET PUTMHUYECKUE COKpalleHus. Eciu e morpy3urs €ro B BOAY,
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TO COKpAaIIEHUs ucue3aroT. B 3ToM u coctout onsIT I pes u Jluccmana.
Ecnu ke BMECTO BOJBI B3ATh PACTBOPHI BEIIECTB, TO MPU KAKUX-TO
KOHIEHTPAIUSIX COKPAIIECHUS B )KUJIKOCTH HE MPEKpallarTcs, a HHO-
r1a U ycuiauBaroTcs. VcnpiTaTh ciaOble pacTBOPHI KUCIOT, COJEH U
JIPyTUX BelecTB. JlmarpaMmbl COKpallleHUM Tejda 4epBs BKJICUTh B
TeTpaab, MPOAHAIU3UPOBATh U CPABHUTH. lloaydeHHBIE PE3yIbTATHI
oopmMuTh B BUjie TabIuIlbl. CaenaTh BBIBOJIBI.

JTabopaTopHass paboTta. Xemopeuenuusa y AByCTBOpu4a-
ThIX MOJITHOCKOB

Heab: M3yuynTh OCOOCHHOCTH XEMOPELENIUU Y ABYCTBOPUYATHIX
MOJUTIOCKOB.

Oo6opynoBanue: 4 akBapuyma, 4 ria3Hble MUNETKH (MU MacTe-
POBCKHE) JJIsl B3BECE KapMHHA, B3BECh KapMHHA B BOJIE, B3BECh Kap-
MuHa B 0,5 %-HOM pacTBOpe COJITHOM KHCJIOTHI, B3BECh KapMHHA B
1 %-HoM pactBOpe caxapa, B 1 %-noMm pactBope KCL.

O0BeKT MccjIeoBaHMsI: JIByCTBOpPYAThIE MOJUTIOCKH (aHOJOHTA,
MIepPJIOBUIIA).

VY ABYCTBOPYATHIX WIM IJIACTUHYATOXAOEPHBIX MOJUIFOCKOB HaW-
0oJiee UyBCTBUTEJIbHA K XMMHUYECKHMM BellecTBaM CHU(GOHHAs 4acTb
MaHTHUH.

Xoa padoTsI

J1st onbITa HEOOXOJUMO B35ITh 4 HU3KUX CTEKJISIHHBIX aKBaprUyMa.
B kaxnaplii akBapuyM MOMECTUTH IO OJHOMY JIBYCTBOPYATOMY MOJI-
JIOCKY Y HAJIUTh HEOOJIBIIIOE KOJIMYECTBO BObI, YTOOBI OHA MOKPHIBA-
Ja PakOBHHY MOJUIIOCKA. BHUMaTenbHO pacCMOTPETh MOJUIFOCKOB U
HaWTU BBOJHOW (BCACBIBAIOIINI) U BEIBOJHOM cU(OHBI. BeDKAaTh, KO-
I71a paKyIIKH PaCKPOIOTCA U BBICTABAT CU(OHBI.

K BcaceiBaromemMy cuOHy OAHOTO U3 MOJUIFOCKOB IOJIBECTH IH-
NETKY CO B3BECHKO TOHKO PacTEPTOro B BOJAE KapMUHA M yOEIUTHCH,
YTO OHA MOCTYMHaeT B CU(POH, a 3aTEM BbIOPACHIBACTCS U3 JIPYTOro CH-
¢dona. [TpuroroBUTh B3BECH KApMHHA B PAa3HBIX pPacTBOpax: B cIadoOM
pacTBOpE COJISIHOM KHCIJIOTHI, B PacTBOpax caxapa U XJIOPUCTOTO Ka-
must. [ogBoas 3TH B3BecH K cU(OHAM pa3HBIX PaKYIIEK, ONPEICTUTh
Y ONKCAaTh XapaKTep peakluil, CpaBHUBAsA MX C PEAKUUEN IEPBOro
MOJUTIOCKA, KOTOPOMY I0/1aBajIach B3BECh KapMHHA B BOJACE. BBISIBUTH
npeArnoyrnTaemMbie U u3deraeMble B3BecH kapMuHa. Caenatrbh BBIBOJIBI
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00 u30UpaTeIbHON YYBCTBUTEIBHOCTH MOJUIIOCKOB K XMMHYECKUM
BEILIECTBAM.

KoHmpornbHbIe esonpochbi

1. Knaccudukanus perenTopos.

2. Ilpeo6pa3oBaHrie CUTHAJIOB B pelIENTOPaXx.

3. KogupoBanue undopmanuu B perentopax. CrocoObl KOIupo-
BAHUA.

4. Mexanopeuentopsl 0ecrno3BOHOUHBIX. KyTHKyJsipHBIE pelen-
Topsl. [Iponpuopenentopsl. Perientopel pacTskeHuUs.

5. Mexanopenuentopsl HO3BOHOYHBIX.

6. MexaHopenenTopsl OPraHOB YyBCTB.

7. Xemopeueniusi 0ecrio3BOHOYHBIX KUBOTHBIX. XEMOpPEenus
Yy KMIIEYHOIOJIOCTHBIX, YEPBEU, MOJUTIOCKOB.

8. XeMopeuenuusi y HaCEKOMBIX.

Tema «BnusiHue aKkosio2u4yeckux gpakmopos
Ha nosedeHue 2udpobuoHmMoes»

JlabopaTtopHass pabota. BnusHue ocCBeLWEHHOCTU Ha
ABUraTesribHy0 akKTUBHOCTb AachHumn

Heap padoThI: ONpEeAEIUTh 3aBUCUMOCTH YaCTOTHI JIBUXKECHUI
Japhnia magna oT ypoBHSI OCBEIIIEHHOCTH Cpebl OOUTaHUA.

Oo6opynoBanue: OMHOKYJIAPHBIA MUKPOCKOI, OCBETUTEIh C IO-
HIDKAIOIIUM TpaHc(hOopMaTopoM, KroBeTa Juisl JadHUM, JTIOKCMETP.

Oo0bekT uccaenoBanms: Jlaphnia magna.

JadbHuu, Kak ¥ JIpyrvue BETBUCTOYChIE PaKoOOpasHbIE, pacmlpo-
CTPaHEHBbI B CAMbIX Pa3JIUYHBIX BOJOEMAX — CTOSIYMX WM C 3aMEJIJICH-
HBIM T€YEHHUEM, IO MPEUMYIIECTBY CPEAN BOJHBIX PACTEHUM, SIBIISISICh
BCIOJIy COCTaBHOW 4YacTbiO IJIaHKTOHA. J[BukeHMs nadHHUil CBOEOO-
pa3Hbl: yJlapaM aHTEHH AadHUSI pbIBKAMU MOJIHUMAETCS BBEPX, a 3a-
TE€M, PacCTaBUB UX B CTOPOHBI, MEJJIEHHO MOTPYXKAETCS MOJ TshHKe-
CTBIO CBOETO TeJja, MOBUCAsl HA aHTEHHAX, KaK Ha MapaliroTe.

JIBUraTenbHyl0 aKTUBHOCTHb AaHUM ompesenseT BO30YKICHHE
HEPBHBIX TAHJIMEB, KOTOPOE MOAEPKUBACTCS HEMPEPHIBHBIMU MOTO-
KaMU UMITYJIbCOB OT perenTopoB. Bo3aelHCcTBYs Ha pelenTopbl, MOX-
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HO M3MEHATH B IIMPOKHX MpeJiesiax yPOBEHb JIBUTATEILHONW aKTHBHO-
CTU >KMBOTHOro. Tak, HampuMep, 4acTOTa IUIaBaTEIbHBIX JIBHUKCHUMN
na(HUN 3aBUCUT OT CTEIICHU OCBEIICHHOCTH OKPYKAIOIICH CPEIbI.

Xoa padoTsI

B kroBeTy (MOYKHO MCIOJIB30BATh MPEIMETHOE CTEKIIO C JIYHKOM)
C BOJIOM momMecTuTh KpynHyto naduuto. KioBety mocraButh mnoja 00b-
EKTUB OMHOKYJISIPHOTO MHUKpPOCKOMA. BKIIIOUMTH CETEBOM IIHYP OCBE-
TUTENS, COEIMHEHHOTO C MOHMKAIIIUM TpaHchopmaTopoM. Pyukoit
MOHIKAIOIIET0 TpaHcPopMaTopa YCTAHOBUTh MAKCHUMAJBbHYIO SIp-
KOCTb OCBEIIEHUs1 KIOBETHI ¢ naduueil. Ilepexiouarens yBeauueHU
MBC-9 nomxkeH HaxoauThbesl B nmojiokeHuun 0,6 miau 1,0. Ilociie HaBe-
J€HUSI Ha PE3KOCTh HAOMIOAATh 33 ABMXKEHUSIMU JaHUU U TIO TpoLIe-
CTBUM 5—7 MUHYT aJalTalyld padyka K YCIOBUSAM OCBELIEHHOCTH Cpe-
Ibl, ONPENETUTh JBUTATEIbHYI) AKTUBHOCTH Ja(HHH, MOACUHUTHIBAS
YUCJIO «IOPXAMIIMX JBWKECHUID IJIABAHUS 32 OAHY MHUHYTY. 3aTeM
PYUYKOM MOHMKAIOWMIETo TpaHchopmaTopa NoaoOpaTh TaKOM MHUHU-
MaJbHBI YPOBEHb OCBEIIEHHOCTH KIOBETBHI, MPU KOTOPOM Aa(HUIO
JOCTATOYHO XOPOIIO BUJIIHO, U Yepe3 5—7 MUHYT, HEOOXOIUMBIX s
aJanTalyy padyka K HOBBIM YCJIOBUSIM OCBEILICHUS, MOACYUTATh YHUCIIO
JNBI)KEHUN JaHUM 3a eNuHUIly BpeMeHHu (3a MHUHYTY). [loBTOpUTH
ONBIT MPHU Ppa3HBIX ypoBHsX ocBemeHHoctu (50, 100, 200, 300, 400,
500 mroKC), yCTaHaBIMBAsA UX PYUYKON MOHMKAIOUIEro TpaHchopmaTo-
pa [oJ KOHTPOJIEM JIFOKCMETPA.

Memoouka uzmepenus ypoeHs 0C8EULEHHOCMU

N3MepeHne OCBEIIEHHOCTH MPOBOJSIT MPU MOMOIIM JIIOKCMETpA.
OOBEKTUBHBIM JIIOKCMETP IIPEACTaBIIsIET COOOM MajioradapuTHBIN
puOOp, MO3BOJISAIONINN OMPEACIATh YPOBEHb OCBEIICHUS HEMOCPE-
CTBEHHO IO IIKaJIaM U3MepuTes. JIIOKCMETp COCTOUT M3 CBETONPHU-
€MHHKAa B BHJIE CEJICHOBOrO (JOTORJIEMEHTa B OMpaBe, HACAIKU-
MOTJIOTUTEIIS, U3MEPUTEIIBHOTO dJIEKTPOMArHuTHOrO mpubopa u QyT-
Jsipa, B KOTOPBIN YKIIQJABIBAIOTCSI BCE MEPEUYUCIICHHBIE COCTaBHbBIC Yac-
TH.

DOTORIEMEHT JIOKCMETPa 3aKJII0UYEH B METAJUTMYECKHI KOPIYC C
PYUYKOM, yepe3 KOTOPYIO MPOXOIUT TMOKUNA IPOBOJ JJIsl COSTUHEHUS C
KiieMMaMu u3Mmeputensa. Ha nuneBoil maHenw MU3MEpPUTENsST Pacioio-
JKeHa pydKa IepeKrouaresis, KoTopas MOXKET ObITh yCTAHOBJICHA Ha
nudpax 25, 100 u 500 mroxc. COOTBETCTBEHHO MOJIOKEHUIO MEPEKITIO-
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qyaTessl ONPENEIICHHE YPOBHS OCBEHIEHHOCTH MPOBOJMUTCS MO OJHOU
U3 TPEX IIKaJ, TAKKE UMEIOUIMXCSA Ha TIEpEIHEN MTaHeIN U3MEPUTEIIb-
HOTO OJioka JokcMmerpa. [Ipubop mporpaayupoBaH st U3MEPEHUS
OCBEUICHHOCTH, CO3JaBac€MOM JiaMnaMu HakaiuBaHus. [loatomy mpu
U3MEPEHUH YPOBHS OCBEIIEHHOCTH B KOHKPETHBIX YCJIOBHUSAX HEOOXO-
JMMO BBOAUTH MOMNpPaBKH. (s 1aMn THEBHOrO CBETA MOMPABOYHBIN
kod(ppunuent pasen 0,9. IIpu u3MepeHUN €CTECTBEHHOTO OCBEIICHUS
nonpaBoyHbld k03dPuiueHT paBeH npumepHo 0,8 (OH U3MEHsIeTCS B
3aBUCUMOCTHU OT COCTOSIHUSI 00JIAYHOCTH).

Jlns onipeniesieHust YPOBHSI OCBEIIICHHOCTU M3MEPUTENbHBIN OJI0K
npudopa yCTaHABIMBAIOT TOPU3OHTAIBHO U MPOBEPAIOT IPABUIIb-
HOCTb TOJIOKEHUSI CTPEJNKU. B yCIOBUAX UCKIIFOYEHUS] BO3MOXKHOCTH
MOMNaJlaHusl CBeTa Ha (POTORJIEMEHT CTpejKa JOJKHA ObITh Ha HYJIE.
Hanee $hOTORNEMEHT yCTaHABIMBAIOT HA MOBEPXHOCTU (MIPEIMETHBIM
CTOJINK MUKPOCKOIIA), T/Ie HEOOXOAUMO U3MEPUTh YPOBEHb OCBEIIICH-
HocTH. [lo mkane npubopa onpenenstoT ee Benuuuny. Eciau oHa oka-
3piBaeTcs HEe MeHee 100 srokc, To i1 60Jiee TOUHOTO U3MEPEHUS PyU-
Ky nepexiroyatens nepeBofaT Ha mudpy 500. Eciu ocBemeHHOCTh
okasbiBaeTcs Bbilie 500 JHOKC, TO HEOOXOAMMO TOJIB30BaTHCS HACAI-
KOM, a pe3yibTraT u3MepeHuss ymHoxath Ha 100. BaxxHo, 4ToOBI TipHu
U3MEPEHUU YPOBHS OCBEIICHHOCTH JaT4YMK (CEJICHOBBIA (poTOdJIe-
MEHT) BCErJa HaXOAUJICS B OJTHOM TOJIOKEHUH.

[Tonydenusie nanHbie opopMuTh B Tabmuily. [loctpouts rpadux
3aBUCHUMOCTH 4YHCIIA «IOPXAIOIIKNX» JBWXXEHUW OT OCBEUIEHHOCTH,
HAHOCSI TI0 OCH a0CILMCC YPOBEHb OCBEIICHHOCTH (B JIIOKCAaX), a MO OCH
OpJIUHAT — KOJIMYECTBO JIBUKEHUM TaHUM 32 OJJTHY MUHYTY.

[IpoaHanu3upoBaTh, Kak U3MEHSAETCS JIBUTATEIbHAS aKTUBHOCTH
nadHu py pa3HBIX YPOBHAX OCBEIICHHOCTU cpefbl. Crnenath BBIBO-
TTbI.

JlabopatopHass pabota. [loBegeHue ruapoOGUOHTOB
B None 3JIeKTPUYECKOoro Toka

Lesab padoThI: TPOBECTH aHAIIN3 MOBEACHUYECKUX PEAKIIUNA PHIObI
B I10JI€ TOCTOSIHHOTO JIEKTPUYECKOTO TOKA.

O0opynoBaHue: SKCIIEpUMEHTAIbHASI KAMEPA, COOTBETCTBYIOIIAS
pasMepaMm PpbIObI, COCIWHUTENIbHBIC MPOBOJAA, KOMOWHUPOBAHHBIN
npuOOp: UCTOUHHUK U MU3MEPUTENh TOKA, JUCTUIUIMPOBAHHAS BOJA, Ha-
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CBIILICHHBIA PacTBOP MOBAPEHHOW COJIM, aKBapuyMHas OMOJIOTHU3UPO-
BaHHas BOJIA.

OO0beKT Hccie0BaHMs: PbIOa.

Peakuyy opraHu3MoOB Ha 3JEKTPUUYECKOE MOJI€ JABHO MHTEPECO-
BAJIM UCCJIe0BaTeeH U ObUIM U3Y4YEHBI PSAJ0OM aBTOPOB. ONBITHI HPO-
BOJAWINCh Ha THUJIPOOMOHTAX PA3IUYHBIX CHUCTEMATHYECKUX TPYIII,
JUIST KOTOPBIX yCTaHABIMBAJIACh IOCIEIOBATEIBHOCTh PEAKIUNA KU-
BOTHBIX Ha AJIEKTPUYECKUIN TOK, HAIIPaBJICHUE rajbBaHOTAKCHUCA, TO-
por, BpeMs 3JIEKTPOHAPKO3a U APYTrue napaMeTpsl.

B moBeneHuYeCKUX peaklUsAX THAPOOMOHTOB Ha BJEKTPUYECKUI
TOK pa3anuyaroT Tpu ypoBHsA. [lepBUuHAs peakius — JIETKOE BUJIUMOE
MOJIpATMBaHKE, TOJIEPTUBAHUE TeEJa WM €ro 4dacrte. Bropou ypo-
BEHb — MOJOXKUTEIbHBIN (K ICTOUHUKY TOKA) WA OTPUIATEIbHBINA (OT
MCTOYHHKA) rajJbBaHOTAKCUC — MOBOPOT WIM IJIABaHUE KMBOTHOIO B
3aBUCHUMOCTH OT HAMNPABJIEHUS SJIEKTPUUYECKOro mnoiis. Tperuil ypo-
BEHb PEAKIMU — HJIEKTPOHAPKO3 — HMMOOMIM3UpYIOWUNA 3PdeKT
AIEKTPUYECKOTO MOJISI.

Peakiust >KUBOTHBIX Ha 3JEKTPUUYECKUN TOK 3aBHCHUT OT CHJIbI TOKA,
JUTUTEJIbHOCTHU €0 BO3JICHCTBUS, YPOBHS OpraHu3aliiy >KUBOTHOTO.

bbu10 MOKazaHo, YTO Cpedau MPOCTEUIUX MH(PY30puM 00JaaaroT
KAaTOJHBIM TajbBAHOTAKCHUCOM, a >KT'YTUKOHOCLBI — aHOJAHBIM. [[ns
4epBEeOOpa3HbIX JUYMHOK JKyKa-IJaBYyHIla, BOAOJII00A, CIEIHS Xapak-
TEpHBI TaKHE PEAKIIUM, KaK B3JparuBaHue, pe3kue OpOCKHU Tena, €ro
CKpy4YHMBaHUE, CBOpaYMBAaHUE B KOJBIO, CYJOPOrM U 00€3BUKUBA-
Hue. PazHooOpa3Hble peakiiuy Ha TOK HAOJIIOJAI0TCS Y JUYMHOK B OT-
psAlie CTPEKO3, a HMMEHHO: B3JparMBaHUE Jial, XBOCTOBBIX KaOp
(p. Coenagryon) wiM NpUIATKOB aHalNbHBIX nupamun (p. Aeschna,
p. Libellula), «ymbiBanue» nepegHUMH JIallkKamMHu JIMIIEBOM MacKH,
JBI>KEHUE POTOBOIO ammnapara, M3rubaHue rpyJaHbIX CETMEHTOB, W3-
rubaHue BCEro TYJIOBHUINA, CyJAOPOTH Jiall, 3aBUCAHHE BHU3 TOJOBOM
(p. Libellula), kxpoMe Toro, MoxeT HaOIIOIaThCsl TAIbBAHOTAKCUC WJTH
peakiusi u30eraHusi — MOMNbBITKU MOKUHYTh KaMepy, MOJparuBaHue,
MOTEPs] PABHOBECHS, OTPBHIB 3aJHMMM JallaMU XBOCTOBBIX XaOp u
ANIEKTPOHAPKO3. Y JMYMHOK TOJACHKU HAOJIOJAIOTCS CXOJHBIE CO
CTPEKO3aMHU PEAKIIHH.

Y B3pOCHBIX HACEKOMBIX — IPEACTABUTENEN OTPsIAa KIIOIIOB MOX-
HO BBIJCIUTH NMEPBUUHYIO PEAKIMI0O — MOJpPAaruBaHUE JIANOK, 3aTeM
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MAPEHHUE B TOJIIIE BOJbI, CTAUI0 YCUJICHUS AKTUBHOCTU — IONBITKU
YUTH U3 30HBI JEUCTBUA TOKA, a MPU JATBHEUIIEM YBEJIMYECHUN CHUJIbI
TOKa — pe3Kre OeCTopsAOYHBIC JBMIKCHHS, CYJIOPOTH KOHEUYHOCTEH,
TPETUN YPOBEHBb PEAKIIUU — IJIIEKTPOHAPKO3.

Y KyKa-IJIaByHIIa OTMEYAETCS «IOYEChIBAHUE JIAIDY, MAPECHUE Y
ITOBEPXHOCTH, CYJIOPOTH, BBIITYCKAHUE BO3JIE PTa LIYNHUKOB. Y BOMS-
HOT'O OCJIMKa OTMEYAKOTCS TAKWE PEAKIMH: BCTAaBAHWE HA 3aJHUC Jia-
Ibl, YCWJICHHE AaKTHUBHOCTH, TaIbBAHOTAKCHUC, OOE3IBM)KHBAHUE C
MO/KAThIMU K TYJIOBHUINY JlankaMu. JIJIsi MOJUTFOCKOB, UMEIOIIMX Pa-
KOBUHY (NPYJOBUK, KUBOPOJIKA), MOKHO OTMETUTH TaKyH OJHOTHUII-
HYIO PEAKIIMIO, KaK BTSTMBAHUE TYJIOBUIIA B PAKOBHUHY.

Xoa padoTsI

JIisi vccrmeoBaHusl TOBEICHUECKUX peaKIuid THIPOOMOHTOB B
T10JI€ TIOCTOSTHHOTO TOKa MCTOJIb3yeTCs CreluaibHas KaMepa U3 opra-
HUYECKOr0 CTEKJIa, 3aloJIHEHHAas BOJOW. Uepe3 CBUHIIOBHIE AJIEKTPO-
JIbI, BMOHTHPOBaHHBIE B OOKOBBIC CTEHKH KaMephl, OHA IOJICOSIUHS-
€TCSl K KOMOMHUPOBAHHOMY MPUOOPY, KOTOPBIM CIYKUT OJHOBPEMEH-
HO HCTOYHHKOM TOKa U U3MepuTesneM cuibl Toka. Cuia Toka
PETyJIUPYETCS CHEHUAIIBHOW PYUYKOHM, PACIOJIOKECHHOW HA TMEPEIHEN
MaHeIu, 1 U3MEpAETCs B MUJLIMamIiepax (MA) 1o mkajie npuoopa.

CoenuHUTh UCTOYHUK TOKA U SKCIIEPUMEHTAIIBHYIO KaMepy ¢ To-
MOIIIBIO IITEKEPOB COCIMHHUTEIBHBIX MPOBOAOB, MAYIIUX OT KOMOH-
HUPOBAHHOTO NMpHOOpa. BKIOUNTH MIHYp CETEBOr0 MUTAHUS U TyMO-
Jep Ha nepeaHel nanenu npubdopa. 3aropuTcsi CUrHaIbHAS JTaMITOYKa.
Hccnenyemoro ruapoOMOHTa TIOMECTUTh B AKCIIEPUMEHTAIBLHYIO Ka-
Mepy. JlaTh KUBOTHOMY BpeMs JUIsl aJanTalldyd ¥ MpOHAOJI0IaTh 3a
€ro MOBEICHUYECKUMHU peaKUiAMHU. BU3yallbHO OTMETUTh XapaKTEepPHBIE
0COOEHHOCTH ITOBEJICHUSA B OOBIYHOM BOJIE. 3aTeM, MEJICHHO M IIJIaB-
HO TIOBOpAuYMBasl PydYKy, PacIOOKCHHYIO Ha TMEPEIHEH MaHeIu Mpu-
0opa, MOCTENEHHO YBEJIWYMBATh BEIMUYUHY CUJIbI TOKa. OTMedaTh BCe
MIOCJIEIOBATEIIFHO MPOTEKAOIINE PEAKIIUU KMBOTHOTO IOJ] JICHCTBH-
€M DJICKTPUYECKOTO TOJIsA, HapUMep, KOHBYJILCUBHBIC JTBIKCHUS Te-
Ja KMBOTHOTO (TiepBuYHas peakmus). Ha m3ameputearHOM mpubope
(bUKCUpOBaTh BEIMYNHY TOKA, KOTOPas BBI3bIBACT JJAHHYIO PEaKITHIO.

VYBenuuuBas TOK, J0OUTHCS MTOJHOTO 00€3IBKUBAHUS )KUBOTHO-
ro (mopor 3JeKTpOHapKO3a), OTMETUTH MOKa3aHus Toka. Ilocne mpe-
ObIBaHUS >KMBOTHOTO B 3JIEKTpoHapko3e B TeueHue 30 CEeKyHH BHI-
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KIIFOUUTh JJIEKTPUUECKUN TOK. ONpenennTs, Yepe3 Kakoe BpeMs KH-
BOTHO€ BOCCTAHOBUT MOJIBUKHOCTH (BpeMsl 3JIEKTPOHApKo3a). OmnbIT
MPOBECTU C aKBAPUYMHOUN OMOJIOTU3UPOBAHHOM BOJIOM, JUCTUILIMPO-
BaHHOU BOJIOM U BoaoH, HackiieHHou NaCl.

OnucaTh NOBEJECHYECKHE PEaKIIMU PHIObI U MOJUTIOCKA B TI0JIE TTO-
CTOSIHHOTO 3JIEKTPUYECKOTO TOKA MPHU PA3HOM COJIEHOCTH BOJHOU Cpe-
nbl. Crienatb BBIBOJBI.

JTabopaTopHasi paboTa. BnusaHMe MarHUTHOro nons
Ha noBeaeHue NHdy3opumn

Heab padoThbl: yOeauThCd B HAIMYMKM MArHUTOTAaKCUCA Y MPO-
CTEUILINX HA PUMEPE MTapaMeLHN.

OO0opyaoBaHHe: TOHKOCTEHHBIE KalWJUIAPHI, MPEIMETHBIE CTEK-
1a, OMHOKYJISIPHBIA MUKPOCKOII, OCBETUTENb, IOCTOSIHHBIM MarHur.

O0BeKT uccae0BaHUA: KyJIbTypa HH(DY30pUil.

Xoa padoTsI

B35Th OTpE30K TOHKOCTEHHOTO KalWUIsipa C BHYTPEHHUM JHa-
meTpoM 0,2—0,5 mMm, anuHort — 5—7 cMm. Ha npeaMeTHOe CTEKIO Ha-
HECTH KaIUTIO KyJbTYphl TapaMelui U, MPUKACaiACh K HEM KOHIIOM Ha-
KJIOHEHHOTO Kamujuisipa, HAlOJHUTh €ro TakK, 4YTOObl BHYTpb IOIajia
TOJBKO 0ojJHa uHGy3opus. Hannure B kKanusuisipe TOJIbKO OJHOM mapa-
MELHUU U €€ XOPOIIYI0 MOJBHXKHOCTh MPOBEPUTH MPU MOMOIIK OUHO-
KYJISIPHOT'O MUKPOCKOTIA.

Kanmmuissp momectTuTh Ha OPEAMETHOE CTEKIIO C BEPTUKAIBHOU
METKOM Tak, 4TOObl cepeArHa KanWUISIPHOW TpyOOUKH OKa3ajach Ha
MeTke. Boigepxats 10 MUHYT, a 3aTeM CIEIUTh 3a JBM)KCHUSIMU Ia-
paMennu, KOTopasi IpOIUIbIBAET K OJHOMY KOHILYy KalllJuIsipa, oBopa-
YuBaeT 00paTHO, IOCTUTAET APYroro KOHIla, CHOBA ITOBOPAYUBAET, pe-
TYJISIPHO COBEpIIIasi TAKUE JIBUKEHUS C JIOBOJBHO MOCTOSHHOM CKOPO-
CThIO. YUMTBIBAS M0 CEKYHAOMEPY MOMEHT IMEPEX01a CPEIHEN JINHUU,
OTMEUEHHOW Ha MPEAMETHOM CTekJie, B TeueHue 10—15 muHyT uzme-
PAIOT BpeMs MpeObIBaHUs MH(PY30pUHU HA MPABOM U JIEBOM MOJOBUHAX
KalLIApA.

Ha xamumisipHyto TpyOOUKy ¢ mapaMenuel OCTOPOKHO HaKJIaibl-
BaIOT MOCTOSIHHBIN MarHUT Tak, 4TOObI TPyOOUKa OKa3ajaach Ha JIMHUM,
coeuHsIoNEeN ero nomroca. [IpogomkaroT HaOMIONCHNUS U YUYUTHIBAIOT
BpeMsi peObIBaHUs MH(Y30pUU Y F05KHOTO U CEBEPHOTO TOJIIOCOB Mar-
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HuTa. OOBIYHO YK€ uepe3 1—2 MHHYThI MOKHO 3aMETUTh 3aMEJICHUE
NOCTYNATEJIbHOTO JIBHKEHHUS MapaMELMK B 30HE FOKHOTO MOJIKOCA Mar-
HATa W YCKOPEHHE JBWXEHHS B 30HE ceBepHoro. Ilocne 5-10-
MUHYTHOTO NMpeObIBaHUA NapaMellid B MarHUTHOM II0JI€ MarHUT yOu-
pator. HabOmozieHue mpoaoibkaroT eni€é HECKOJIbKO MHUHYT JI0 BOCCTa-
HOBJICHHUSI MICXOJIHOTO XapakTepa MepeABKeHUs NHPY30pUH 10 Karui-
JSpYy.

Pe3ynbTaThl omnbITa MPEeACTABISIIOT Tpa@UUecKu B BUEC KPUBOH, IJ1e
MO0 OCH a0CITCC OTKJIAIBIBAIOT MOOYEPENHO MpeObIBAHUE HA MPaBOM U
JI€BOM MOJOBHHAX KANMWUISIPHON TPyOOUYKH, KOTOpPbIE Ha BpEMS JECHCT-
BUSI MAarHUTA CTAHOBSITCSI CEBEPHBIM U I0KHBIM Tositocamu. [lo ocu op-
JTUHAT OTKJIQJBIBAETCS MPOIOJDKUTENBHOCTh (B CEKyHAAX) Kaaoro
npeObiBaHus. Bpemsi nipeObIBaHUS HA OJHOM TOJIOBUHE OTKJIAJIBIBAIOT
BBEpX (HaJ OChIO aOCIMCC), HAa APYyroi — BHU3 (1107 OCBIO a0CIIHCC), KO-
TOpasi UTPAET POJIb CEPEIMHBI MEKITOJIFOCHOTO TIpoMexyTKa. OOpaTuTh
BHUMAaHHE Ha TOCTEIICHHOE HApacTaHWE MPUTATUBAIONIICTO JEHCTBUS
I0’KHOTO M OTTAJIKUBAIOIIETO IEHCTBUS CEBEPHOTO MOJII0CA MAarHUTA.

KoHmpornbHbIe eonpochbi

1. ITonaTtue o KuHE3axX U Takcucax. BuJIbl KWHE30B U UX XapaKTe-
pUCTHKA (OPTOKUHE3, KIIMHOKUHE3, ONITOKHUHE3).

2. Takcuchl U HMX XapakTEPUCTHKA (KIMHOTAKCUC, (POTOTAKCHC,
rajgbBaHOTAKCUC, TEIJIOTAKCUC, MEHOTAKCUC, MHEMOTAKCHC).

3. I[lonarue 00 MHCTUHKTAX.

4. Buipl HECUTHAJIBHBIX M CUTHAJIBHBIX (JOPM TOBEACHUS: IPH-
BBIKaHUE, CYMMAaIIMOHHBIN pedieKc, UMIPETUHT, YCIOBHBIN pediiekc.

5. B3auMoiecTBUE MEXKAY dXUBOTHBIMHU IMPU MOMOIINU XUMHYE-
CKHUX BEIIIECTB.

6. Buasl TenepronoB (hpepoMOHOB) U MX OMOJIOTHYECKOE 3HAUe-
HUE.

7. EcTecTBEHHBIN peneIuyieHT phlObl, €ro 3HaYE€HUE B OpraHu3aluu
ITOBEJCHHS.

8. DIEKTpOreHepaTOPHbIE U DIICKTPOPELENTOPHBIE OpraHbl PbIO.
Hx cTtpoeHue v QyHKIUHU.

9. Ponp 31EKTPOreHEPATOPHBIX U AIEKTPOPELENTOPHBIX OPTaHOB
B [IOBEJCHUH.
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2. CamocTosiTenbHaa u uHAMBUAyarnbHas
paboTa cTyAeHTOB

2.1. MemoOduku nposedeHusi 1abopamopHbix pabom

JTabopatopHass pabota. W3mMeHeHuMe ABuUratenbHOMU
aKTUBHOCTU CTBOPOK MOJIUIIOCKOB Noa  BJIUSAHUEM
¢akTOopOB Ccpeabl

Ieapr padoTbl: OCBOUTHL METOJWKY PETUCTPALMHU JIBUKCHUS
CTBOPOK MOJUIIOCKOB M W3YUWUTh BIUSHUE SK30T€HHBIX (DAKTOPOB Ha
JIBUTATEIIbHYIO0 aKTUBHOCTh 3TUX THAPOOHUOHTOB.

OobopynoBanue: sekTpuueckuil (oronpeoOpazoBaTesb, pblya-
J)KOK DHrenbMaHa, OJ0K MUTaHUs, PerucTpupyromui npudop (JIeH-
TOYHBIA CaMOMUCEI]), SKCUKATOP C BOJIOW, YHUBEPCAJIbHBIN IITATHUB,
TrePMETHUK, CKAIbIIEIb, dKUJKOE MBLIO.

OO0beKT uccaeI0BaHUs: IByCTBOPYATHINM MOJITIOCK.

OTKpbIBaHHE M 3aXJIONBIBAHUE CTBOPOK y JBYCTBOPYATHIX MOJI-
JIIOCKOB SIBJISIETCS BaXKHBIM IMOKa3aTEJIeM MX JBUTaTEIbHON aKTUBHO-
cti. OH XapakTepu3yeT B3aUMOJCHCTBAE MOJUIIOCKA C OKPYIKAIOIIECH
BOJIHOM CpE€AOM, B TOM YMCIIE U CKOPOCTb PEAKIMU >KMBOTHOIO Ha
MPOUCXOAAIIME B HEH M3MEHEHMsS (M3MEHEHUE TeMIepaTypbl BOJbI,
MOSIBJICHUE TOKCUKAHTOB, MEXAaHUYECKHUE MTPOLECCHI U T. 1.).

JIBUraTenbHy0 aKTUBHOCTh CTBOPOK MOJUTKOCKA MOYKHO U3y4aTh C
MOMOIIIbI0 YCTaHOBKH, pa3paboTaHHOM Ha Kadeape (usnonorun ye-
J0BeKa U KkUBOTHBIX Apl'Y (puc. 1).

OcHOBHasi 4YacTh YCTaHOBKHM — (oTomnpeodpazoBarens (1, 2) ¢
ycunuteneM (3). Jlaruuk doronpeodpazoBaTessi MpeACTaBIsIET COO0M
dboTonuon (1), CoOeAMHEHHBIN C MOJABMKHBIM CTEpKHEM (2), OAUH KO-
HEIl KOTOPOro CHaOeH (hJIaKKOM, a BTOPOM — PHIYAKKOM DHIeJIbMa-
Ha (5). Korma mommtock (6) OTKpBIBAa€T CTBOPKY, (hJIa)KOK CTEPIKHS,
COEMHEHHBIN C MOMOIIBIO PBIYAXKKA JHIEJIbMaHa CO CTBOPKOM PAKO-
BUHBI, OTKPBIBAET JIAMIIOUKY, CBET OT KOTOPOM momaaaetr Ha GpoToau-
ona. Ilon BnussHueM cBeta (HOTOAMOJ] CTAHOBUTCS MCTOUYHUKOM 3JIEK-
TPOABWKYIIEW CUibl. Eciii mpoOMOIyIvMpoOBaTh CBETOBOM IOTOK II0
WHTEHCUBHOCTH, TO aMIUIUTYJIHOE€ 3HAYECHHE BO3HUKAIOIIETO B LECIH
TOKa TakKe OyJIeT U3MEHSTHCA MO 3aKOHY MOJYJIMPYIOIIEr0 CUTHAA.
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B nanHoii paboTe posib MOayIHpYIolero ¢pakTopa CBETOBOTO CUTHaIa
BBITIOJIHACT MEXAaHUYECKUH pblYar — phl4akoK JHrejibMaHa Ha CTEPXK-
He ¢ QuaxkkoMm. Ko BTOpoMy KOHIly phlYakka DHTelibMaHa KPEmuTCs
CTBOPKa paKOBHMHBI MOJUTIOCKa. [Ipu NBM>KEHUU CTBOPKH MOJUTIOCKA
(IaKOK OCYIIECTBIISIET MOJIYJISIIUIO CBETOBOTO CHUTHANA, KOTOPBIM
nocye ycuieHus (3) mogaercst Ha BXxoJ camonucia (4).

5
' |
7 6
2
3 4 7
1
Puc. 1

1. @omonpeobpazosamens (pomodamuux). 2. Cmepiscenv 0amyuxa.
3. bnox numanus gpomonpeobpazosamens. 4. Pecucmpupyrowuii npubop (camo-
nucey). 5. Poiuasxcox Dneenvmana. 6. dxcuxamop ¢ 80001 U MOJLIHOCKOM.
7. YHueepcanvuwiii wumamue ¢ oepacamenem 0Jisk MOJLIIOCKA

Hacmpoiika ycmanogku

1. Bkarounts B ceThb OJIOK nmuTaHusi ¢oTonpeoOpa3zoBaTens H
TyMOJIep, HaXOASIIUICSA Ha TEpeIHe maHeau 0JoKa, ToCJie Yero 3a-
TOPUTCS CUTHAJIbHAS JIAMITOYKA.

2. BkirounTh BWIKY IIHYpa MUTAHUS CAMOIIKCIIA B PO3ETKY U PhI-
Ya)KOK JICHTONPOTSPKHOTO MEXaHW3Ma Ha MepeHel MmaHenu npuoopa.

3. [IpoBepuTh pabOTOCIIOCOOHOCTh YCTAHOBKH, Ha)KUMasi PYyKOU
phIYKOK DHrenbMaHa. [Ipu 3ToM mepo camomwciia AOIKHO OTKIIO-
HSTHCS] B TOPU30HTAILHOM HAMpaBJICHUHU.

Xoa padoTsI

CobOpaTh 10 cxeMe YCTaHOBKY U HacTpouTb. CTBOPKHU KPYITHOTO
MOJUIKOCKA TINATENBHO OCYIIUTbH, 3aYUCTUTh CKaJBIIEIIEM CPEIHIOIO
YacTh HUYKHEW CTBOPKHU U YaCTh BEPXHEUW CTBOPKHU OJMKE K Kparo. YK-
PENNUTh MOJUIKOCKA B MOJICTABKE, IOMECTUB €r0 HUKHEW CTBOPKOW HA
repMeTuK. K BEpXHEN CTBOPKE C MOMOUIBKD I'€pPMETHUKA MPUKPENUTH
KPIOYOK, COEIMHEHHBIN C pbIYaXKKOM JHrenbpMana. [loxcraBky ¢ mon-
JIOCKOM 3aKPEIHTh B IITATUBE U OIIYCTUTh B 3KCUKATOpP € BOgoM. OT-
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PETYJIMPOBATh MOJOKEHNWE CTEePXKHS JaTuyrKa TakK, YTOOBI MEpo caMo-
MUCIA 3aHSJI0 caMoe KpaifHee MmpaBoe MOJoKeHHe. BKIIIOUUTh JIEHTO-
MPOTSHKHBIM MEXaHU3M UM MPOBECTH 3aMKUCh ABUTATEILHON aKTUBHOCTH
CTBOPOK MOJIITIOCKA B TeueHHEe 3—4 4acCOB B HOPMAJIBHBIX YCIOBHSIX U
MO/ BJIUSHUEM DK30TCHHBIX (PAKTOPOB (IIOCTYKHMBAaHHUE IO CTOJY, IO-
BBHIIIICHUE TEMIIEpaTyphbl BOJbI, T00ABICHNE XUMUYECKUX BEIIECTB U
T. A.). OnpenenuTb CKOPOCTb JABUKEHUS JICHTHl camomnuciia. BKIeuTh
JyarpaMmy OIbITa B IPOTOKOJ M PACCUYUTATh B HOPME M TOJ] BO3/ICH-
CTBUEM (paKTOPOB:

— CPEJIHIOI0 YaCTOTY JIBMJKEHUSI CTBOPOK 3a OJIMH 4ac;

— cpeJiHee BpeMs OJIHOTO 1IUKIIA;

— CPEIHIO MPOAOIKUTEILHOCTh MEPUOA C OTKPHITHIMU CTBOP-
KaMu;

— CPEIHION MPOJOJDKUTEIBHOCTh TIEPHOIa C 3aKPHITHIMU CTBOP-
KaMH.

[Ipoananu3upoBaTh M CpPaBHUTH IOJIydeHHBbIC MaHHbIE. Caenarb
BBIBOJIBI.

NTabopatopHass pabota. WUN3mepeHMe OCMOTUYECKOrO
AaBreHusa B ManbIiX KonuyectBax remonumdbl (meTton
Bappaxe — PacTta)

Leap padoThI: ONpENEInuTh 3aBUCHMOCTh OCMOTHYECKOTO JIaB-
J€HUS TeMOJUM(bI MOJUTIOCKOB OT OCMOTHYECKOTO JaBJICHUSA BOJHOMN
Cpebl.

Oo0opynoBanue: KanwuIsipel AUaMeTpoM | MM JIiuMHOW 6 cM —
10 wrt., mmpun, npeameTHsie crekna — 10 mT., MUKpPOCKOIT C OKYJISIp-
MHKPOMETPOM, CTaHJAPTHBIE pacTBOPHI noBapeHHou comu oT 0,1 %
1o 0,5 %, gacoBnie ctekna — 10 miT.

O0BeKT MccIel0OBaHMA: TIEPJIIOBUIBI U3 aKBApUyMa U NEPIIOBU-
1IbI, BBIJIEp>KaHHBIE B 3 %-HOM PacTBOpPE XJOPUCTOTO HATPHUSA B TEUE-
HUE CYTOK.

[IpyuHUMI TEH30METPUM OCHOBAH Ha CIIOCOOHOCTH PACTBOPEHHBIX
BEILECTB MMOHMXATh YNPYroCTh MAapOB PacTBOPOB. YNIPYrOoCThIO Mapa
HAa3bIBAIOT TO JABIICHUE, IPU KOTOPOM OH HAaXOAMUTCSA B PABHOBECHH C
KUIKOCThbl0. [loHMKEHHME ymnpyrocTu mapa, BbI3BAHHOE PaCTBOPEH-
HBIM BEIIECTBOM, NPOMOPIHUOHAIBHO €0 OCMOTHYECKOMY JIaBJICHUIO,
T. €. MOJIEKYJIIPHOW KOHLIEHTPALUH.
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OnuH U3 KOHTPOJBHBIX pacTBopoB NaCl HaaMBalOT Ha 4acoBOE
crekso. KoHel kanuuisipa OmycKaloT B pacTBOP, KOTOPbIA HAYMHAET
MOJHUMATHCS N0 KamwuisspHoi TpyOke. HaOpaB pactBop 1o cepenu-
HbI Kanmwuisapa, nepeBopauynuBatoT ero. CBOOOAHBIN KOHEIl OMyCKalOT B
pacTtBop remoinM@dbl HEM3BECTHOW KOHIEHTpauuu. ['emonumpa mo-
CTEIEHHO MOJHUMAETCS MO KANWJUISIPY TaK, YTO MEXKIY MEHUCKaMU
KOHTPOJIBHOTO pacTBopa M reMoiMM(poi 0CTaeTcsi MPOMEKYTOK BO3-
ayxa B 5 MM, KOTOPBIM OKa3bIBA€TCsl MPUOIU3ZUTEIBLHO Ha CEpPE/IUHE
kanuuisipa. KoHIpl kanwsuisipa TINATEIBHO MPOTUPAIOT BAaTOW W 3a-
KpBIBAIOT TepMeTUKoM. Kammuisip moMemarT Ha NPEeIMETHOM CTEKJIE
U pacCMAaTPUBAIOT IMOJI MUKPOCKOIIOM, UCIIOJIb3Ys OKYJISIP-MUKPOMETP
(x7), naBona ¢okyc Ha OAWMH U3 MEHUCKOB. Ha moBepXHOCTHU TOTO
pacTBopa, OCMOTUYECKOE JIaBJIICHHE KOTOPOIO MEHbINE, a YIPYTrOCTh
napa OoJibllle, BOAA UCTIAPAETCS, OAHOBPEMEHHO MAap KOHAEHCUPYETCS
Ha MOBEPXHOCTU PACTBOPA, UMEIOIIET0 00Jiee BHICOKOE OCMOTHUECKOE
JaBlieHWEe U 0oJiee HU3KYI0 ynpyrocth napa. [loaromy o0beM nepBoit
KaIull YMEHBIIIAETCs, a BTOPOM yBelInunBaeTcs. B pe3yiabrare MEHHCK
CMENIAETCS B CTOPOHY PACTBOPA C MEHBIIEW KOHIICHTPALIUECH.

Jliia HaONMOIeHsT MEHUCK B KalWUISIpe COBMEMIAIOT C OJHUM W3
JICJICHUN MIKaJIbl OKYJISIP-MUKPOMETpa U BEAYT HAOIOACHUS B TEUCHUE
10 munyT. Ucxoas u3 HampaBieHUs], B KOTOPOM JABMXKETCS MEHHCK, yC-
TaHABJIMBAIOT, KAKOW M3 JBYX PACTBOPOB MMEET OOJIBIITYIO KOHIICHTpA-
muto. [locnenoBarenbHO CPaBHUBAIOT UCCIIEAYEMBIA PacTBOpP C PSIOM
KOHTposibHBIX pacTBOpoB NaCl B xonnenrpamusx 0,1-0,5 %. Haxonsat
TaKON KOHTPOJIbHBIN PacTBOp, IPU KOTOPOM 00BEM 00EUX Kareab OCTa-
eTcst 0e3 U3MEHEHUH, T. €. MEHUCKH HE JABMXKYTCS. B 3TOM cirydae ocmo-
TUYECKOE JaBJICHHUE UCCIIEyeMOro U KOHTPOJIBHOIO PACTBOPOB PaBHHBI.
Jlnst ynooctBa paboThI ClieyeT BO BcexX podax Habt01aTh MEHUCK JIU-
00 KOHTPOJIBHOTO, JIMOO UCCIEAYEMOI0 PACTBOPOB U MOMENIAThH JaHHBIM
pacTBOpP HA MPEIMETHBIA CTOJMK BCErAa C OJHOM M TOU K€ CTOPOHBI.
PesynbTarel 0QOpMIISIIOT B BUJIE TAOJIULIBI.

Konyenmpayus koumpono- | Hccnedyemoiii pacmeop | Hanpasnenue 0sudicenus
Hoeo pacmeopa, NaCl (%) (cemonumaa) MEeHUCKa

0.4 X <

0,5 X <

0,6 X 0

0,7 X >
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PacTBOpBI B T€UEHUE BCETO OMBITA CIEAYET JEPKATH B 3aKPBITHIX
cocyiax BO n30exaHue UCTIAPEHUS BOJIbI U U3MEHEHUS KOHIICHTpAIUU
pacTBOPOB.

Y CcTaHOBUB KOHIEHTPALIMIO UCCIETYEMOrO PACTBOPA, BBIYUCIISIOT
€ro OCMOTHYECKOE JIaBJIeHUE 10 (hopMyJie:

P =9CRT, rue

P — ocMoTHUEeCcKO€E JaBIIEHUE pacTBOpa B aTM.,

C — KOHIIEHTpaIlUsl pacTBOpa B MOJIb / 1,

T — remnieparypa B rpaaycax KenbBuHa,

R — razoBas nocrosunas (0,082 1 aTt™m. / rpaz. MOJib),

1) — YUCJIO UOHOB.

Hanpumep, mo HaHHBIM U3MEpPEHH, OMOJIOTHYECKasi KUJKOCTh
nzoronnyHa 0,6 %-nomy pactBopy NaCl, Temneparypa Bo BpeMs U3-
mepenuii 17° C. Monspusiii pactBop NaCl comepxkur 58,5 © conu B
OJTHOM JIUTPE BOJBI, TaKUM 00pa3zom, 0,6 %-Hblil pacTBOp — 6/58,5 =
0,102 0,1 MmonsipHBIN pacTBOP.

Kaxnass monekyna mOBapeHHOW COJM JHCCOLMUPYET HA 2 MOHA.
[loacTaBnsig naHHbBIE B POPMYITY, MTOTYYAEM:

P=2+0,1+0,082 (273 + 17) = 4,756 = 4,8 atm.

Xoa padoTnI

N3 Mosmrocka, Hajape3aB 3anupaTeibHbIE MBIIIIbI, C TOMOIIbIO
mrpuna noayuyuTs remoaum@y. IlocnegoBaTeabHO HMCHONIB3YS KOH-
TPOJIbHBIE PACTBOPHI MMOBAPEHHOW COJIM, OINPEICIUTh HAIpaBJICHHE
JBW)KEHUS MEHHCKA B Kamuisgpe. HaliT KOHTPOJIbHBIE paCTBOPHI T10-
BAPEHHOM COJIM, KOTOPbI€ M30TOHHUYHBI IreMoJuM@e IMEPJIOBUIIBI M3
aKBapuyMma, ¥ MEPJIOBHUIIbI, BBIACPKAHHOM CYTKH B 3 %-HOM pacTBOpE
MOBapeHHOU coiyii. Pe3ynbTarel opOpMUTh B BUAEC TAOJMIILI, BHIUUC-
JUTh OCMOTHYECKOE JaBiaeHue 1o dopmylsie. CpaBHUTh MOJTYyYEHHBIC
pe3yJIbTaThl M CACIATh BHIBOJIBI.

39



JTabopatopHas paboTta. JleMkounTbl KPOBU PbIO U KNETKU
remonumMmdgbl 6ecno3BOHOYHbIX

Leas padoTbl: MPOBECTH CPABHUTEIIbHBIA (DUIOTCHETUUCCKUIMA
aHaJn3 KIETOYHBIX 3JIEMEHTOB KPOBH Pa3HbIX )KUBOTHBIX.

O0opynoBaHue: HOXHHUIIBI, 00€3’)KUPECHHBIE TTPEIMETHBIE CTEKIIA,
MOKPOBHOE CTEKJIO CO IIIM(OBAHHBIM KpPaeM, IOKPOBHbBIE CTEKIIA, OU-
HOKYJIAPHBIM MUKPOCKOII (00BbEKTHUB ¢ yBenuueHueM 90), oCBETUTEIb,
IJ1a3Has MUIIETKAa, MMMEPCUOHHOE MAciO0, aHTUKOATYyJISIHTBI Il KpO-
BU, cMech Hukudopona, kpacka PomanoBckoro — ['uM3bi.

OO0beKT nccjIeI0OBaHUsA: KPOBb PhIObI, JIATYIIKH, TETUIOKPOBHOTO
AKUBOTHOI0, TeMoinm@pa MOJUIFOCKA, TOTOBBIE MpernapaTbl Ma3KOB
KPOBH Pa3JINYHBIX )KUBOTHBIX.

Xoa padoTsI

[IpUroToBUTh U OKPACUTh MAa3KH KPOBH TEIIOKPOBHOTO >KHUBOT-
HOTO, JIATYIIKH, PIOBbI U TeMOTUM(BI aHOTOHTHI.

CnocoObl MPUTOTOBJICHUSI Ma3KOB KPOBH BCEX J>KMBOTHBIX B
MPUHIIMIE HE OTJIIMYAIOTCS OAUH OT Jpyroro. Kaneiabky ctabunusupo-
BAHHOW KPOBU IIOMECTUTH HA MPEAMETHOE CTEKJIO, TIIATEIBHO MPO-
MBITOE U 00€3KUPEHHOE ITyTEeM MOTPY>KEHUSI B CMECh ciupTa U 3dupa
(cmecyr Hukudopona). UToObI caenath Ma3okK, K KallellbKe KpOBH, Ha-
HECEHHOM Ha MPEIMETHOE CTEKJIO, MPUKACAIOTCS YUCTHIM MOKPOBHBIM
CTEKJIOM €O NUTM(OBAHHBIM KpaeM, HAKJIOHHUB TOCJEAHEE K MOBEPX-
HOCTU TpeAMETHOro crekia Ha 45°. KpoBb B CUIy KalWUISPHOCTH
pacTekaercsi Mo Kpar MOKpoBHOro crekia. Ilocne storo mpoBoasT
MOKPOBHBIM CTEKJIOM BJ0JIb MPEIMETHOTO TaKMM 00pa3oM, 4TOOBI Ka-
I TSHYJIACH 34 MOKPOBHBIM CTEKJIOM. Ma30K, 10 BO3MOKHOCTH, HE
JOJKEH UMETh IIPOCBETOB, HO U HE OBITh CIIMIIIKOM T'YCTBIM.

[Tocne Toro kak Ma3ok MOJACOXHET, €ro MOrpyKarT s pukca-
M1 Ha 3 MUHYTHI B METUJIOBBIM criupT uiu cMmech Hukudopona. Jla-
FOT Ma3Ky BBICOXHYTbh Ha BO3JlyX€ M OKpAlIMBAKOT Kpackou PomMaHOB-
CKOro — I'mm3bl. [l oKkpammBaHus MaTOYHBIM PACTBOP KPaCKH pas-
BOJISIT NUCTWLUIMPOBAHHOW BojoM, mmeromen pH 7,0, u3 pacuera 1-
2 xaru Ha 1 mMi1 BOABI HEMOCPEACTBEHHO MEPEJ OKPACKOM Maska.
Pa3BeneHHYI0 Kpacky O€pyT MUIIETKONW M HAHOCSAT JIOCTAaTOYHO TOJI-
CTBIM CJIOEM Ha TOBEPXHOCTh (PMKCHPOBAHHOTO Maszka. Ma3ok okpa-
muBaercs B TeueHue 20—40 munyt. Ilociae 3Toro kpacky CiaumBaroT ¢
Ma3Ka, OCTaTKH CMBIBAIOT Ci1aboi cTpyeil BOJONPOBOIHOM BOJBI U Ma-
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30K BBICYIIMBAIOT, OCTOPOKHO MPHUKIAJbIBAs K €ro IMOBEPXHOCTH
GUIBTPOBAILHYIO OyMary.

OkpalreHHbIM Ma30K PacCMaTPUBAKOT MOJ MHUKPOCKOIIOM C WUM-
Mepcuen. Y JIAryuiku KpoBb JIJIsi PUTOTOBJICHUS Ma3Kka MOYKHO B3SITh,
OTpE3aB HOXKHUIIAMU OJINH U3 MaJbIEB 3aJHEN Janku. B Ma3ke kpoBu
JSTYIIKUA BUJIHO OOJIBIIIOE KOJIMYECTBO SPUTPOIUTOB, KOTOPHIE MPEI-
CTaBJISIIOT COOOW SJITUIICOBUJIHBIE TEJblIa, HECKOJIBKO BBITSIHYTHIC U
BOTHYTHIE B LIEHTpE. BHYTpu umeetcs siapo, COOTBETCTBYIOIIEE (hopMe
KJICTKH.

JIeKOIUThl OOBIYHO 3HAYUTEIILHO MEHBIIE SPUTPOIIUTOB U UME-
I0T HemnpaBwibHYIO (opMy. PaznnuaroT HECKOIBKO BHUJIOB JICHKOIIHM-
TOB. KpymHbie TuMQOIUTHI COCTaBIAIOT 5—19 % obmiero uncia neii-
kouuToB. JIumporutel menkue — 19-50 %, MHOrOSIAECpHBIC JICHKOLIN-
ThI (mouHykIieapsl) — 8,5—17 %, 6azoduinsr 8-37 % u 303UHOPUITBI —
625 %. Slapa muMQOIUTOB KPYTJIbIE U 3aMOIHSAIOT MOYTH BCIO KJIET-
Ky. B mpororiazMe 00abnx TUM@OLMTOB 0OHAPYKUBAETCS 3€PHU-
CTOCTb, KOTOpasi MOKET HaOMIOAAThCS y MaJIbIX JUMQOIUTOB. Benu-
yruHa 0a30(UIBHBIX JEHKOIUTOB CUIILHO KOJIEOIETCs, BCE OHU 3E€pHU-
CThle, HMEIOT SApa CpPEAHEN BEIWYUHBI, OKPYrJIoil  (HOpPMBI.
D03uHODWIbHBIE JICMKOUUTHI MMEIOT XOPOIIO BBIPAXEHHYIO 3€pHHU-
CTOCTb U KpaiiHe pasHooOpa3HbIe 110 (hopMe siapa.

KpoBb pbIO AJ1s1 NPUTOTOBIICHUSI Ma3Ka MOKHO MOJYYUTh U3 XBO-
CTOBOM apTepuu. POy GUKCUPYIOT B CIEIIMAILHOM CTaHKE OPIOIIKOM
kBepxy. Cnu3b mo3ajay aHaJbHOTO IJIABHUKA BBITHUPAIOT CYyXOW call-
¢detkoil. Koxxy nmpokasiblBaioT nmpenapoBaibHOi urioi. B oOpa3zoBas-
1ieecss OTBEPCTUE BBOJST KOHEI[ MAaCTEPOBCKON MHUIIETKU U Bpalla-
TEJIbHBIMU JIBXKCHUSIMU YIUIYOJISIOT MUMETKY B MBIIIIBI IO TEX MOP,
MOKa KOHEI €€ He YIpeTcsl B KOCTH MO3BOHOUYHMKA. [Ipu Bpaiarenb-
HBIX JIBUYKCHUSIX TTUIIETKA XBOCTOBAs apTepusl, Jiexkaliasi ¢ OpIOIIHOM
CTOPOHBI TTO3BOHOYHUKA, MPOPE3ACTCS €€ KpasMu, U KPOBb HAUMHAET
NOCTyNnaTh B MPOCBET nuneTku. Ilepea 3adopoM KpoBU HE 3a0yabTe
00paboTaTh NUIMETKY U3HYTPU PACTBOPOM aHTUKOATYJISIHTA.

Hesepuucteie HOpMBI IEUKOIIUTOB PHIO COCTOST U3 JIMM(OIIUTOB,
MOHOIIUTOB ¥ MOJUMOP(PHOAICPHBIX JeHKOIUTOB. JIuM@oruTel — He-
OOJIBIIIKE TIO BEJIMYMHE KJIETKH, MIPOTOIIa3Ma KOTOPHIX PACIOJIOKEeHa
B BHJIE y3KOTO 000J/IKa BOKPYT KPYTJIOTO siapa Kpyrioi dopmbl. BTo-
pOil BUJT HE3EPHUCTHIX JICHKOIIMTOB PHI0O — MOHOIIUTHI, COCTOSIT W3
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KPYIHBIX KJIETOK, MPOTOIJIa3Ma KOTOPBIX 3aHMMAET OOJBIIYIO YacTh
KJIETKU. SIIp0 MOHOIIUTOB MMeeT OOOOBUAHYIO OPMY, MHOT/IA CIIErKa
Jam4aTyro, 1 OOBIYHO CIBUHYTO K Kparo KJIETKH.

[TomumopdHOsIAEpHBIE JEHKOIUTHEI 1O BEJIWYHUHE HECKOJIbKO
MEHbIIIE MOHOUUTOB. OHU UMEIOT J10JbYATOE, UHOTJIA CUJIbHO CErMEH-
TUPOBAHHOE SIJIPO, U 3HAUYUTEIILHOE KOJTMYECTBO NPOTOILIA3MBI.

Ko BTOpO# rpymnme — 36pHUCTHIE JEUKOLUTHI — IMIPUHAJIICKAT JIBE
dbopMmbl: HelTpodunsl U d03uHOMMIBL. [lo BenuuumHe HEUTPOhUIIbI
NPEACTABISAIOT COOOM KIETKHM CPEIHEr0 pa3sMepa U HUMEIOT Spo
OBaJIbHOM (POPMBI, PACIIONOKEHHOE OOBIYHO Y Kpas KJIeTKU. B npoto-
11a3Me HeUTpOo(UIOB €CTh MHOTOUHCIICHHBIE MEJIKUE 3€PHBIIIKH, KO-
TOpPBIE OKPAIIMBAKOTCSA Kpackoh PomaHOBCKOro — I'MM3bl B TEMHO-
(buoaeToBbIN 1BET. D03MHODUIIBI SIBIISIOTCS TAKXKE KJIETKAMH CpeJIHE-
ro pasmepa ¢ 0000BUIHBIM WM JIOJBYATHIM siipoM. B ux mpororias-
M€ PACIOJIOKEHBI B 3HAYUTEIIBHOM KOJIMYECTBE 3€PHBIIIKH, OKPAIIH-
BAIOLLIMECS B PO3OBBIM LIBET.

B remonuM@e BUHOTpaHON YIUTKH U AaHOJOHTHI OTMEYAETCS He-
OOJBIIIOE KOJMYECTBO KJIETOK-TE€MOIIMTOB, UMEIOIUX KpalHe Hero-
CTOSTHHYIO (popmy. PaznuuuTh Kakue-1u00 BUIbI TEMOIUTOB HE ya-
eTCsl.

['emonumMda HACEKOMBIX MPHU B3ATHH JOBOJIBHO OBICTPO «CBEPTHI-
BaeTCs» (Hampumep, y 4epHOTo TapakaHa). CBepThIBAaHUE TEMOTUMPHI
COCTOUT B 00pa30BaHUU KJIETOYHOTO «CTyCTKa» M3 T€MOIIUTOB; KIIET-
K1 TeMOJIUM(DBbI TEPSIOT MPUCYIIYIO UM JUCKOMJAIBHYIO WU BEpeTe-
HOOOpa3Hyo (opMy, OKPYIIISIOTCS, HAUMHAIOT MPETOMIISITh CBET, 3a-
TE€M BBIMYCKAIOT TOHKHE OTPOCTKHU U, HAKOHEI, JET€HEPUPYIOT U CIIU-
MATCA BMECTE. DTOT MPOLECC MOKHO MOJHOCTHIO WM YaCTHYHO
3aTOpPMO3UTh, HarpeBas HacekoMoe 10 60°C B Teuenne 10 MuHyT; Te-
MOIIUTBI, B3SITHIE Y TaKUX «HATPETHIX» HACEKOMBIX, COXPAHSIOT CBOU
HopMaiibHbIM BUJ (LloBen, 1953).

[IpenynpenuTh MTPOIECC «CBEPTHIBAHUS» T'e€MOJIUM@PBI MOMXKHO
TaKXe MyTeM YMEPIIBJICHUS )KUBOTHOTO MapaMHU YKCYCHOW KHUCIOTHI
(@umep, 1935).

['emonuMdy MOKHO MTOTYUYUTh, OTPHIBAS Y JKMBOTHOTIO JIAITKU WJIU
HaJIKPbLIbSI.

['eMOIUTHI HACEKOMBIX, OCEBIIIME HA MOBEPXHOCTU OPTaHOB, MPH-
oOpeTaroT CTOIb pazHO0Opa3Hbie (POPMBI, YTO HEBO3MOXKHO YJIOBUTH
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MOP(OJIOTHYECKHE 3aKOHOMEPHOCTU WX cTpoeHus. Cpeau UupKyu-
PYIOLIUX K€ B TeMOIMM(E KIETOK MOXHO Pa3IMUUTh HECKOIbKO TH-
1oB. [IpOnEeUKOUNThI, TEMOLMTHI C UHTEHCUBHO NMPOKPAIIUBAOIICHUCS
IIPOTOILIA3MOW U KPYIHBIM SIPOM, 3aHUMAIOLIAM [OYTH BCHO KIIETKY;
UX YacTO CUUTAIOT IOHBIMU (popMaMu. MaKpOHYKIEOUUTHI — FEMOIU-
Tl C CHJIbHO 0a30(UIbHON HUTOIIA3MOM M JOBOJBHO KPYIMHBIM
AIPOM. DTH KJIETKU SIBJISIIOTCA MEPEXOHOM (OpMOM K MPOJICUKOIH-
TtaM. [IpoaelKoUUTBl U MaKpOHYKJIEOIUTH B reMoium@e 4acto Je-
asTesi. MUKPOHYKIIEOUUTHI — FeMOIUTHI CO ¢1ab0 OKpalIvBarolencs
UTOIIa3MOM W HEOOJIBIIUM SIAPOM. 3€PHUCTHIE JTEUKOLUTHI — IeMO-
LUTHI, [IUTOIIa3Ma KOTOPBIX COAECPKUT PA3IUYHBIE T'PAHYJbI, BCTPE-
YaloTCs Y KECTKOKpbUIbIX. KieTku co chepuyeckuMu BKIIOYEHUSIMU
— KJETKA C ILMTOIUIa3MOM, 3alOJIHEHHOW KPYMHBIMU CHEpUUYECKOn
(OpMBI BKIIFOUEHUSIMH, TOSBISIOTCSA B FeMONUM(E )KECTKOKPBUIBIX B
NEePUO] OKYKIMBAHUS, MOJAO0HBIE K€ KIETKH, HO CUJIBHO BaKyOJU3H-
pPOBaHHBIE Ha CTaJMM KYKOJIKM HAOJIOAIOTCS U Y YEIIyEKPbUIBIX.
AIMTIONEUKOUNUTBI — TEMOIUTHl ¢ MHOTOYHCJICHHBIMU JIUIIHIHBIMA
BKJIFOUEHHUSIMH.

JTabopaTtopHasi paboTta. CnekTpanbHbleé U ONTU4YECKUe
CBOMCTBA reMornoomHa pasHbIX XXMBOTHbIX

Ieab paboThI: CPaBHUTH CHEKTPAIbHBIE CBOMCTBA IeMOTI00MHA
Pa3HBIX )KUBOTHBIX.

O0OopynoBaHue: CIEKTPOCKOIN, HOXHMIIBI, IIMNPUI, MPOOUPKH,
MUTIETKA HAa 5 MJI, IANETKH OT remomerpa Caiiv, TOHKUW Kanujuisp,
OoJIbIlIasi UHBEKIIMOHHAS UIJI1a, JUCTUIIMPOBAHHAS BO/IA.

O0BeKT ucciaeq0BaHUA: CTAOMIN3UPOBAHHASI KPOBb TEIIOKPOB-
HOT'O )KMBOTHOTO, JIATYIIIKH, PBIOBI, reMoJInM(pa MOJITIOCKA.

Xoa padoTsI

B yeTrbipe npoOUpKU ¢ MOMOIIBIO MUIMETKH HAJIUTh IO 5 MJI JHC-
TUJUTUPOBAHHOUN BOJABI. 3aTEM B KAy MPOOUPKY OTIAEIHHBIMU IH-
netkamu ot remomerpa Camu gobaButh mo 0,02 M KpoBU TeEmIIo-
KPOBHOI'O KMBOTHOT'O, JISTYIIKH, PbIObI, TeMOJUM(BI KaTYIIKU U Cpa-
3y K€ MepeMeNIaTh ¢ BOJOM.

I'emonumdy kartymku OepyT craeayromum oo6pazoM. Octpoit
OpaHIIeil HOKHHULL OCTOPOKHO MPOCBEPJIMBAIOT PAKOBUHY Ha BTOPOM
BUTKE CIpaBa OT BXoJa B pakoBuUHY. OOpa3oBaBlieecs OTBEPCTHE
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pacmupsoT nuHIeToM. O0e 3TU omepaluu ClaeayeT MPOU3BOJUTH
OYE€Hb OCTOPOKHO, UYTOOBI HE MOBPEIUTH JICKAIIUE HUXKE OpPraHbl.
[Ipn Ha)xaTuM ManbLUEM HA YIUTKY, COPSITABIIYIOCS B PAKOBUHY, U3
OTBEPCTUsI BBICTyHaeT OproiinHa. Ee MpokanabiBalOT MHBEKIIMOHHOU
urioi. M3 npokona HaunMHAET MOCTYyIaTh reMojinMda, €e 0CTOPOIKHO
BCACHIBAIOT B KANWJUISIP U 3aTEM BBUIMBAIOT B MMPOOUPKY C BOJIOH.

KpoBb pbIOBI MOKHO B35ITh M3 HaApe3a KaOepHOU JyTH WK XBO-
CTOBOU BEHBI. KpOBBb JATYIIKK — ITyTEM OTPE3aHUS Majblia JAKA WUIn
npu aexkanutanuy. Buumanmne! He 3a0yabTe mcnosb3oBaTh cTadu-
JIU3ATOP KPOBH, NPEABAPUTEJbHO ONMOJOCHYB UM MNMPOOHPKH, B
KOTOpBbIe OyaeTe cOOUPATh KPOBb!

[locne B3STHST KPOBHM MPOCMOTPETH BCE MPOOBI B CHEKTPOCKOI
MPSAMOTO 3PEHHUS, 3apUCOBATH CIEKTPHI MOIJIOMIECHUS, CAEIATh BBIBO-
JTBI.

Na6opaTtopHasa pa6ota. UccnegoBaHMe NpPOHULIAE@MOCTHU
KOXW NAryLwKn

Heab padoThI: OCBOUTH METOJ MPUTOTOBJICHUS «KOXKHOTO MeE-
IIIOYKa» KaK MOJCIH OWOJOTHYECKOM MeMOpaHbl. YOEIUThCS, YTO
MPOHUIIAEMOCTh OMOJOTMYECKOW MEeMOpaHbl HEOAWMHAKOBA JJIsl pas-
JIMYHBIX BEIIECTB.

OO0opyaoBaHue: mpenapoBajbHbIH HA0Op WMHCTPYMEHTOB, CTa-
KaHYMKHU, CTEKJISIHHBbICE HWIMHAPHI auamerpoM 10 MM, pe3nHOBas
TpyOKa, HUTKH, TepMocTar ¢ Temmeparypor 22°C, @K, kroBeThl,
MUWIIUMeTpoBass Oymara, cnupt 70°, 0,65 %-nbiii pactBop NaCl,
0,05 %-HbBIlA pacTBOp KpacUTENsI METUJIECHOBOTO CHUHETO, MPUTOTOB-
nensbiid Ha 0,65 %-nom pactBope NaCl, 0,125 M pactop KCI.

OO0beKT nccjIeIOBAHUSA: KOXKa JISTYIIKY KaK MOJIEIb OMoJIornye-
CKOW MeMOpaHBbI.

Xoa padoThI

[IpuroToBiICHNUE «KOXHOTO MeEmKay. JJIsi u3ydeHus BIUSHUSA
Pa3JIUYHBIX XHMHUUYECKUX BEIIECTB Ha MPOHUIIAEMOCTbh KpacHUTEs
yepe3 OMoJI0orhYeckyro MemMOpany Bam HeoOXOJAMMO NPUTOTOBUTH
YEThIPE Mapbl «KOKHBIX MEMIOYKOBY». [[JIs1 3TOro JATyIIKY THIATEIb-
HO OTMBIBAIOT OT CJIM3HU. 3aBOPAUYMBAIOT B MapJieBYIO caldeTKy u
00e3aBmkuBatoT paspymenuem [HHC ¢ nmoMomipio 30HAa WK JI€Ka-
nutauuer. B mocnennem ciaydae mocie OTpe3aHus TOJIOBBI HE 3a-
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OynbTe pa3pylIUTh CIIMHHON MO3T 30HJ0M. [lamee OepyT JATyHIKY
3a 3aJJHUE KOHEYHOCTHU U TMEpPepe3aroT MO3BOHOYHUK HA 1 CM BbIIIE
COWIEHEHHUSI Ta30BbIX KOcCTeH. OTAENSAIOT BCIO CBUCAIOIIYI0 YacTh
TyJOBUIIAa W BHYTPEHHHUE OpraHbl. B3gB OCTaTOK ITO3BOHOYHHUKA
MapJieBOM cal(eTkol, 3aXBaThIBAIOT MHUHIIETOM KOXY U OBICTPO
CHHUMAIOT €€ C 00eHX JIaloK, KaK «KOJTOTKWY», TaK, YTOObl OHA BBI-
BEpHYyJIachb Hanu3HaHKy. Buumanue! Ilpu cHATHM KOKH mocTapaii-
TeCh ee He pa3opBarh! Pa3nensioT mpenapatr KOXHU Ha JBa «4UyJi-
kay». Kaxaplii U3 HUX NEpeBs3bIBAIOT HUTKOU BhIIIE cTOmNbI. OOpa-
3YIOTCSL «KOXHBIE MEIIKW», JHOM KOTOPBIX CJIyXaT CTOIIbI.
[IpoBepSAOT KaXAbld MELUIOK HA T€PMETUYHOCTb, IS YEro 3amol-
HAIOT UX (PU3HOJIOTHUYECKUM PACTBOPOM M HAOJIOJAI0T, HE BHITEKACT
au NaCl. OcTaBiasioT OAMH MEUIOK B HOPMAJIbHOM TOJIOKEHUU —
SMUTEIUEM HAPYXKy, a JPYrod BHIBOPAYMBAIOT TaK, YTO SMUTEIUN
oka3biBaeTcsa BHYTpH. [locie npoBepkr HA FEpMETUYHOCTD «KOKHBIE
MEIIKW» HATSATUBAIOT HA MOJIbIE CTEKIJISIHHBbIC ITUIUHIPHL. [lepen Ha-
TATUBAaHUEM Ha IUWJIMHJIP KOXY BO HM30€XaHUE Pa3pbIBOB, BbI3BaH-
HBIX TMOJICBIXaHUEM, CMa4YuBalOT (PU3HUOJIOTHYECKUM PaCTBOPOM
NaCl usnyTpu u Bojou cHapyxu. «KoxkHble MEIIKU» (PUKCUPYIOT
Ha CTEKJSHHBIX HWIMHAPAX C MOMOUIbIO KOJEIl, U3TOTOBJICHHBIX W3
PE3UHOBOM TPYOKHU. B KakapIii MEIIOK HaIWBaIOT Mo 1 cM’ pacTtBopa
KpacuTessi METUJIEHOBOT'O CUHETO.

«KoHbIE MEIIKM» C KpacHTeJIeM IOTpYyKalT B OIOKCHI (MU
CTaKaHYMKH), B KOTOPbIE PEABAPUTEIBHO HATUTHI paBHbIE OOBEMBI
dbuznonornyeckoro pactsopa (Hanpumep, no 30 mia). Ilpu morpy-
XKEHUU CIIEASAT 3a TeM, YTOObI YPOBEHb PacTBOpa KpacuTels B IU-
JUHApPaX U PU3HUOJOTHUYECKOTO pacTBOpa B OIOKCAaX COBIAaalu APYT
C ApyroMm. brokchel ¢ mpenaparaMu MoMellaroT Ha 2 dyaca B TEPMO-
crat ¢ temneparypoi 22°C. ITo ucteueHun 3TOro BpeMeHU OIOKCHI
BBIHUMAIOT U3 TEPMOCTATa U KOJOPUMETPUPYIOT OKpaIlIEHHBIE pac-
TBOPBI, HaXOgIIuecss B HUX. OnpeaensitoT BEJIMYUHY CBETOIPOITYC-
KaHMs, a 3aT€M I10 KaJIMOPOBOYHOMY I'pauKy — aDCOIIOTHOE KOJIH-
yecTBO Kpacutens (%), Tpomeaiero yepe3 «KOKHbIM MEIIOueK» B
OKpYXalIUNi (PU3NONTOTHUYECKUN PACTBOP, CIYyXKAaIlUld MOJIEINIbIO
Ouosiornyecko MemOpaHbl. JlJI1 TMOCTpOCHUS KAITMOPOBOYHOTO
rpaduka OepyT MAaTOUYHBIN PaCTBOP KPAaCUTEIsI METHUJICHOBOTO CHHE-
ro B koHueHtpauuu 0,05 %, roToBAT U3 HEro pabouue pacTBOPHI B
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koHueHrpauusax ot 0,005 % go 0,00005 %. Bce npurotoBiieHHBIE
pacTBOpbl KoJiopumeTpupytor Ha @IKe B ktoBeTax Ha 10 MM (HEOO-
XOJUMO MMO100paTh HYKHBIA CBETOPUIBTP). ONpenensitoT BeIUIuHy
ceetonponyckanus (%). 3aTem cTposAT rpaduK 3aBUCUMOCTU BEJIU-
YUHBI CBETONMPONMYCKAHUS OT KOHIIEHTPAllUM PacTBOpa KpacHUTEIs
METHUIIEHOBOTO CUHETO.

OnbITBI TPOBECTH C «KOXHBIMM MEIIKAMHW», MPEIBAPUTEIBHO
noMenieHHeIMiu Ha 30 MHUHYT B: 1) JUCTUINIUPOBAHHYIO BOJY;
2) cimpt 70°; 3) 0,125 M (0,93 %) pactBop KCI; 4) duszmonoruyec-
KU pacTBOpP. Pe3yabTaThl ONBITOB 3aHECTU B TAOIUILY:

Obvexm Konuuecmeso kpacumens, npowieouie2o uepes memopamy
6 NaCl B H,O B 70° cnupme B KCI
HopmanbHbii
MEUIOK
BriBepHYTHIN
MEIIOK

[Ipoananu3upoBaTh NOJTYyUYEHHBIEC PE3YyJIbTaThl. COMOCTABUTH JaH-
HbIE O KOJMYECTBE KpacUTENs, MPOMICANIET0 Yepe3 MEMOpaHy HOp-
MaJIbHOTO U BBIBEPHYTOTO «KOYKHOTO MEIIOYKOB». CpaBHUTH MPOHHU-
[a€MOCTh MEIIOYKOB, TPEBAPUTEIIBHO BBIJCPKAHHBIX B Pa3HBIX pac-
TBOpax. Cienarb BBIBO/IBI.

JlabopaTtopHas paboTa. BnusiHne BbITSXKKM U3 3aaHeun
aonn rmnodmsa Ha NPOHMUAEMOCTbL OMONornvyeckKkomu
MeMOpaHbI K Boae

Heab padoThl: IpociaeauTh BAUsSHUE (MUTYUTPUHA) HA TIPOHU-
1[a€MOCTh CTEHKU MOYEBOTO My3bIPs JATYILIKU K BOJE.

OGopynoBanme: npenapoBajbHBIN HAOOpP, MIMPHUIl C KaHIOJEH,
pactBop PuHrepa, nuctuinmpoBaHHas Boja, (puiabTpoBanbHas Oy-
Mara, TOp3MOHHBIE BECHI, XUMUUYECKUN CTAKaHUYUK, TUTYUTPUH.

OO0BbeKT uCcC/IeA0BAHUA: MOYECBOU NY3bIPh JISATYIIKH.

Biusinue ropmoHoB Hedporumnodusa Ha MPOHUIIAEMOCTh OMOJIO-
rMYECKOM MEMOpaHbI K BOJIE MOKHO M3y4aTh HA MOYEBOM ITy3bIpE Jisl-
TYIIKHA, YYHUTHIBas CPABHUTEIBHO IPOCTOE CTPOEHHUE €ro CTEHKH.
CTeHka MOYEBOTO IMy3bIps JISTYIIKH COCTOUT U3 TpeX ciioeB. CHapyXu
MOYEBOW MY3bIPh MOKPHIT 3MUTEIUEM OpPIOIIMHBI, 2 BHYTPHU — ILJIO-
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CKHM JIIUTCIINCM. MG)K,Z[y HHUMH HaAXO0AUTCA COCAMHUTCIIbHOTKAHHAA
HpOCHOfIKa, B KOTOpOI>'I npoxoadaT OTACIAbHBIC MBIIICYHBIC ITYUYKHU H
KPOBCHOCHBIC COCYIbI.

Xoa padoThI

JIaryuiky 00€37BUAKUTH OOBIYHBIM CLIOCOOOM, IIHUPOKO BCKPHIThH
OPIOLIHYIO MOJIOCTh. MOYEBOM My3BIPh C MOMOIIBIO TJIa3HON MUTIET-
KM 4epe3 KJI0aKy 3aloJHUTh pacTBOPOM PuHrepa, pa3BeieHHbIM BO-
nou 1:10. [lenky my3sips mepeBsizaTh TOHKOW Juratypoul. 11y3eips
W30JIMPOBATh M3 OopraHu3Ma. HapyXHyi MOBEPXHOCTHh MY3bIps 00-
CylmuTh (UILTPOBAJIbHON OyMaroil, ompeneJuTbh BeC My3bIps Ha
TOP3UOHHBIX BECax, a 3aT€M MOMECTHUTh €r0 B CTaKaHYUK C OOBIY-
HBIM pacTBOpOM PuHTrEpa 1 XOIOJHOKPOBHBIX KMBOTHBIX. [lanee
HEOOXOIMMO KaxAble 15 MUHYT H3BJEKaTh My3bIpb U3 PacTBOpa
Punrepa, nojacymuBarh (QPUIBTPOBAIBLHOM OyMaroil M B3BEIIMBAT.
UYepes 30—45 munyT B pactBop PuHrepa, omMpiBalOlini HapyX HYIO
MOBEPXHOCTh MY3bIPsi, 100ABUTh NUTYUTPUH JO KOHEUHON KOHIICH-
tpaiuu 100-150 munnuenuuun, B 1 mu pactBopa. HaOmronenus
npoJioJpKaTh eme 1,5-2,5 yaca. 3ateM 1o U3BMEHEHHUSIM Beca CICAYyET
OIIPE/ICIINTh KOIMIECTBO BOIBI (MT), KOTOPOE MPOLLTO depe3 | cm’
MOBEPXHOCTH IY3bIPs 32 BECh NEPUO HAOMIOJCHUN U 32 1 MUHYTY.
®opMy My3bIps, 3ANOJHEHHYIO MXHUJIKOCTHIO, MOXXHO MPHHATH 3a
map. Berueptuth rpaduk. Cruenatb BHIBOIbI.
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2.2. Temamuka pe¢ghepamos

Tema «/[vixanuey

1. Opransbl gbIxaHusl 0€CIO3BOHOYHBIX.

2. HamxaOepHblii 1 TaOMPUHTOBBIN OpraHbl, ra3oBas ’keje3a U
IJIaBATEJIbHBIN MMYy3bIPh KAK OPTraHbl AbIXaHUS.

3. JIpIXaTeabHBIM [IEHTP U €ro (PyHKIIMOHAIbHAS OpraHu3aIIMs.

4. BogHoe ¥ BO3AYIIHOE JbIXaHUE THAPOOMOHTOB M MX CMEHSsIC-
MOCTb B OHTOT'€HE3€.

5. BaustHue 3K0J0ru4eckux (pakTopoB Ha JIbIXaHUE.

6. Jlprxanue ruipoOMOHTOB B TOKCUUYECKOM Cpejie.

Tema «Kpoew u cepoeuno-cocyoucmas cucmema

7. KpuBble auccolanyy reMorjioonHa U X OCOOEHHOCTH y pas-
HBIX BUJOB )KMBOTHBIX.

8. JIpixaTenbHbIe OCIKH 0€CIIO3BOHOYHBIX KMBOTHBIX.

9. Cepana OECIO3BOHOYHBIX M ITO3BOHOYHBIX KHUBOTHBIX (0OCO-
OCHHOCTHU CTpOCHHUS, (HPU3NOJOTHUYECKHE CBOMCTBA, aBTOMATH).

10. I'azoTpancnopTHast GyHKIMS S3PUTPOLIUTOB B OHTOT€HESE.

11. JIpixaTenbHble MUTMEHTBI U UX PACOPOCTPAHCHUE Y MO3BO-
HOYHBIX KUBOTHBIX.

12. 'eMocTa3 y 6€CrI03BOHOYHBIX U MO3BOHOYHBIX YKUBOTHBIX.

Tema «Ocmopezynauyusn»

13. Ocmoperynupytouuit pediekc. LleHTpbl perynsiiuu BOIHO-
COJIEBOTO OOMEHA.

14. OCHOBHBIE TPUHIHUIMBI IBOIIOLUU 3KCKPETOPHBIX OPraHOB y
0€CI03BOHOYHBIX KUBOTHBIX.

15. Ocmoperynsanust y T03BOHOYHBIX KUBOTHBIX.

16. IToNKNI00CMOTHYECKUE KUBOTHBIE.

17. ITouyku MIIEKOTIMTAIONINX KUBOTHBIX.

18. Kputnueckasi COlIeHOCTh OMOJTOTHUECKUX MPOLIECCOB.

Tema «llumanue u nuwiesapenue 2uopoOUOHMOB)
19. CpaBHUTENBHO-(PUZHOIOTUUECKUE JaHHbIE O MeMOpaHHOM
MUILEBAPEHUH.
20. [IpucnocobiieHre MUILEBAPUTEIBHBIX JKEJIe3 K XapaKkTepy IMH-
TaHUs.
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21. ITpoucxox1eHUuEe W 3BOJIIOLMS KUIIIEYHON TOPMOHAIBLHOU CHC-
TEMBI.

22. Biusinue BHEMHUX (DPAKTOPOB Ha MEPEBAPUBAEMOCTH MUIIH Y
Pa3JIMYHBIX )KUBOTHBIX.

23. IloHsATHE O MUIIIEBHIX SKBUBAJICHTAX.

24. CpaBHUTEIbHBIE JAHHBIE O CTPYKTYpE MHIIEBAPUTEIBHOTO
arrmapara y pa3sHbIX KUBOTHBIX.

Tema «Inekmpoguzuonozusy,

25. OU3NOJIOTUYECKUE CBOMCTBA DJIEKTPOBO30OYIUMBIX U DJICK-
TPOHEBO30YyAMMBIX MEMOpaH.

26. DneKTpo(PU3N0NI0rus OJHOKIECTOUYHBIX KUBOTHBIX THIa IIpo-
CTEHIIHNE.

27. DAEKTpUYECKUE SIBJICHUSI Y MHOTOKJIETOYHBIX )KUBOTHBIX.

28. IloTeHIman Nokosl U NOTCHIIAAN AEUCTBUA.

29. DaeKTpOPU3HOIOTHSI XUMHUISCKIUX CHHAIICOB.

30. DnexkTpuYecKne CUHAIICHI U UX PACIIPOCTPAHECHUE.

31. MeauaTtopsl 0€CIIO3BOHOYHBIX U O3BOHOYHBIX KUBOTHBIX.

Tema «OQomen seugecme u IHepP2UU»

32. TemnepaTypa cpeabl U SHEPTOOOMEH Y BOJIHBIX KUBOTHBIX.

33. [lokazaTenu >HEProoOMEHa y pa3HbIX KUBOTHBIX: JbIXATENb-
HBIN KO3 (DUITMEHT, KaJOPUIECKUM IKBUBAIICHT KUCJIOPOa, OCHOBHOM
oOMeH, oAeP KUBAIOIINI OOMEH, TeHEpaTUBHBIN OOMEH.

34. DHeprooOMeH U JIBUKEHHUE )KMBOTHBIX.

35. 3MmeHeHust oOMeHa BEIIECTB U SHEPTUU Y KUBOTHBIX B OCO-
ObIX (PU3UOJIOTUYECKUX COCTOSTHUSX.

36. MeTtabosiu3M U pa3Mepbl KUBOTHBIX.

Tema «Cencopnule cucmemul U nogedenue 2UOPOOUOHM 08

37. O0uue NpUHIMIIBI ACSITEIbHOCTH CEHCOPHBIX CUCTEM.

38. OcobeHHOCTU CTpOoeHUS U (DYHKIITMOHUPOBAHUS aHAIM3aTOPOB
y TO3BOHOYHBIX KUBOTHBIX.

39. AHanuzaTop OOKOBOM JTMHUU PBHIO.

40. OpraHbl 4yBCTB 0€CIIO3BOHOYHBIX THIPOOHMOHTOB.

41. MarauTHasi OpUeHTAIMS Y PHIO U TITHIL.

42. DX0JI0KalHUs y )KUBOTHBIX.

43. B3anMOJEHUCTBUE MEXKAY KUBOTHBIMH ITPY MOMOIINA XHUMHUYE-
CKHX BEIIECTB.
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44, 9K0n0ro-PpU3NOJOTHUYECKUE 3aKOHOMEPHOCTU CTaWHOIo IO-
BEJICHUS PBIO.

45. IloBeaeHUECKME OCHOBBI aJialTallMii ¥ TOMEOCTAaTUYECKOE I10-
BEJICHUE.

2.3. Tembl OoKnados
Ha y4ebHo-uccrniedoeamesibCKyr0O KOHhepeHyuro

1. DBoIOLMS CUCTEMBI KPOBH.

2. DBOJIIOIMSI HEPBHOW CUCTEMBI U TTPOOJIEMBI YIIPABJICHUS JTIOKO-
MOIUH y 0€CTIO3BOHOYHBIX KUBOTHBIX.

3. DBoJIOLMST MHTETPATUBHON JEATETbHOCTH MO3Ta JTOMJICKOIH-
TAIOIIUX )KUBOTHBIX.

4. DBomtouus ¥ GU3HOIOTHS IJIEKTPOPELETITOPOB.

5. Bkyc 1 000OHsSHHUE TTO3BOHOYHBIX )KUBOTHBIX.

6. OCHOBHBIC TPHUHIIMIBLI 3BOJIIOIUU SKCKPETOPHBIX OPraHOB Y
0€CI03BOHOYHBIX KUBOTHBIX.

7. BpoxxaeHHuble U MpUOOpeTeHHbIE (OPMBI MOBEACHUS >KUBOT-
HBIX.

8. CpaBHUTENHHO-(QU3NOJIOTHYECCKHE JaHHBIE O MEMOpPaHHOM
MUIIEBAPECHUH.

9. CymniHocTh 0OMEHa BEIIECTB, €r0 3HAYEHUE U pOJb B olecre-
YEHUU MOTPEOHOCTEN OpraHu3ma.

10. Perynsamuss oOMeHa BeliecTB U 3Hepruu. llolikunorepmus u
TOMOMOTEPMUS.

11. CuctemMsl IpIXaHUs B IPOIIECCE aanTalliy.

12. ITpoucxoxaeHue 1 SBOJIOLMUS SHAOKPUHHON CUCTEMBI.

13. CpaBHUTENBHBIE JIaHHBIE O (DEPMEHTHBIX aJanTalUsIX B MU-
IEBAPCHUM.

14. Ilonatue o KWHE3aX W Takcucax. BuIbl M XapaKTEpUCTUKHU
KUHE30B U TaKCHCOB.

15. MeTtabonu3M 1 pa3Mepbl KUBOTHBIX.

16. Putmbl moBesieHUsI Y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KH-
BOTHBIX.
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lNpunoxeHus

lNpunoxerue 1

du3uono2uvyeckue pacmeopsbl
OJ15s1 pa3HbIX )XUBOMHbIX

Konyenmpayus NaCl (%)

Buo srcuseomnoco,

ons Komopo2co comosumcs pacmeop

0,45 JOKJIEBOM YEPBb

0,75 MEIUIMHCKAs ITMSBKa

0,15 AHOJIOHTA, MEPJIOBUIIA

0,70 BUHOTPAJIHAS YIIUTKA
1,0 Ha3E€MHBIC HACEKOMBIC
1,25 IJIABYHEI[ OKaWMJICHHBIN
1,20 pEYHOM paK

0,65 JSTYIIKA, phl0a

0,85 TEIUIOKPOBHOE KUBOTHOE
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lpunoxeHue 2

CnocobkbI o6e308uxueaHuUsi pa3HbIX )XUBOMHbIX
8 husuosio2UYeCKUX IKCrepuMmeHmax

[IpoBeneHre PU3NOIOTHUUECKUX OMBITOB TpeOyeT 00e3aBUKMBaA-
HUA KUBOTHBIX U (DUKCAIlUM MX Ha MpernapoBajbHON j0cKke. OrpaHu-
YEHUE MOJBUKHOCTU JIOCTUTAETCS Pa3HBIMU CIIOCOOaMU, 3aBUCAILIUMHU
KaK OT BUJA )KUBOTHOTO, TaK U OT LEIHN KCIIEPUMEHTA.

IIpocreiimue. N3 npocTelinmx, UCHIOJb3yEMBbIX ISl (PU3UOJIOTH-
YECKHUX OIBITOB, HAMOOJIEE CI0KHO OTPAHUYUTH MOJABUKHOCTH Iapa-
Menuii. B 3aBUCHMOCTH OT 1ieJieil SKCIIepUMEHTa 00€3/IBUKUBAHUE UX
MOKET OBITh JJOCTUTHYTO HECKOJIBKUMU crioco0amu. J{Jist mpuKu3HEeH-
HOM MHUKPOCKOIIMU TMPOILIECCOB MUIICBAPEHUS, U3YUEHHUS PaOOTHI MH-
IIEBAPUTEIbHOM BAaKyOJIH U T. II. HA MPEIMETHOE CTEKIJIO MOMEIIAETCS
HEOOJBIIOE KOJIMYECTBO CHIJIBHO PACIIMIIAHHOW TUTPOCKONHMYECKOU
BaThl Wi GuiIbTpoBaiIbHON Oymaru. [locne HaHeceHUs Kamid Kyjb-
Typbl TIpenapaT MPUKPBIBAETCS MOKPOBHBIM CTEKJIOM M IOJ KOHTPO-
JIEM MUKPOCKOMA CJIErka MpHUAaBIMBAETCA MPEenapoBaIbHONU UIIIOM.

CylecTByeT HECKOJIBKO CIIOCOOOB O0E3ABMKMBAHMS MapaMeluil
yTEM YBEJIIMYEHHUSI BI3KOCTH cpefpl. J1d 3TOM 1enu UCHob3yIOT J10-
OaBjieHUE KejlaTHUHA, arapa, BUIIHEBOTO Kiesd U T. 1. OJHaKo MHUKpPO-
CKOIIUS B 3TUX Cpelax 3aTpyAHEHa TeM, 4TO UH(PY30pHUs MPOI0IHKAET
HITONOPOOOPA3HOE IBUKECHHUE.

Jlist uccnenoBanuss MeMOpPaHHBIX TOTEHIIUAIOB MapamMelnui Hc-
noJib3yloT (ukcanuioo Ha Mukpornpucockax (HJoponun FO. K., T'an-
kuH A. A., 1974).

I'uapel. O6e31BUKMBAHUE TUAP JOCTUTAETCSA MOMEIICHUEM UX B
5—-10 %-nb1ii pacTBOp xenmatuHa. [IpeObiBaHuMe B Takou cpeae 0e3-
BPEIHO JIJISI TUAPHI B TeueHrue 1—2 yacos.

Yepsu. JloxxaeBbIX yepBeid 00bIYHO HAPKOTU3UPYIOT B 10 %-HOM
pactBope cnupTta Wik B 3 %-HOW s3mylibcuu 3pupa. MeaTuuuHCKUX
NUSBOK MOKHO MPUKAJIBIBAaTh OyJIaBKaMH.

PakooOpa3nble. BeTBUCTOYChIX pakoOOpa3HBIX MOXKHO 00e3-
JIBUKUTHh MEXIY BOJJOKHAMHU THTPOCKOMUYECKOM BaThl. B 3TOM cityuae
cienyer OpaTh NPEIMETHOE CTEKIIO ¢ TyHKOM. OAHAKO B TaKUX YCIIO-
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BUSIX JIOBOJIBHO OBICTPO HACTYIAET KUCIOPOJIHOE TOJIOJIAHUE, YTO MO-
KT MPUBECTU K U3BPAIICHHBIM PEAKIMSAM Ha pa3paKuTeiau. 3Hauu-
TeJIbHO JIy4ie (UKCUPOBATh Aa(HHUIT TOKOM BOJBI B KaIMILISIPE.

Bricmmx pakoB 00€31BMKMBAIOT TyTeM OMHTOBAHUS U TIPUKAIIBI-
BAaHU K IIPENapOBaJIbHOM JTOCKE.

Hacexkomblie. OrpaHnyeHue MOJABUKHOCTH HACEKOMBIX JOCTHUTa-
€TCA TPUKAJIBIBAHHUEM JHTOMOJIOTUUYECKUMHU OyJlaBKaMu WM TpH-
KJICMBaHHUEM JIAIIOK IIJIACTUINHOM, CKOTYEM U T. II.

Moaocku. Pa3auyHbIX MOJUTFOCKOB 00€3IBHMIKUBAIOT OOBIYHO
BJIaBJIMBAHUEM PAKOBUHBI B TJIACTUJIMH.

Pbi0b1. PpiOaM MOXHO J1aBaTh pa3jauyHOIO BUJIAa HAPKO3, J00OaB-
75 B Boay d(up, yperan u Apyrue HapKOTHYECKHE BelmecTBa. B 3a-
BUCUMOCTH OT IIeJIeH IKCIIEPUMEHTA MOKHO UCIIOJIb30BaTh MUOPEIaK-
CaHTBI, BBOAS MX BHYTpPUMBIIIEYHO. [Ipr 3TOM HEOOXO0aUMO TOIEp-
’KaHUE MCKYCCTBEHHOT'O JIbIXaHUS MyTEM IMPOIYCKaHUS a3pUPOBAHHOM
BOJIbI Yepe3 TPpyOKy, BCTABJICHHYIO B POTOBYIO MOJIOCTh. DUKCUPYIOT
PBIO B CIEIMAIBHBIX CTAaHKAX Pa3IMYHON KOHCTPYKIIUH.

Muekonurawiue. MenKnX XABOTHBIX — MBIIIEH, KPBIC, MOP-
CKMX CBMHOK HApKOTHU3UPYIOT PA3IUYHBIMU HEJIETYYMMHU HApKOTHUYE-
CKMMHM BEIIIECTBAMU — YPETAaHOM, XJIOpaITuaApaToM U Apyrumu. J{is
U3MEPEHUs TeMIIepaTyphl, B3ITUS KPOBU M MOJOOHBIX OINEpaluii Me-
KMX JKMBOTHBIX HEPEJIKO O0€3JBM)KMBAIOT OWHTOBAHUEM U IOMEIIIe-
HHUEM B CIICIIMaJIbHbIC KJIETKH, U3TOTOBJICHHBIE IO pa3MepaM >KMBOT-
HOro. HapkoTH3UpOBaHHBIX KMBOTHBIX JJISI IPOBEACHHUS MPEHAPOBKU
(UKCUPYIOT TPUBSI3bIBAHUEM TECEMKaMHM Ha MpPENnapoBaIbHBIX J10C-
KaX, M3TOTOBJICHHBIX W3 JIepeBa, OprcTekia WIM IeHoracra. [[s
MEJIKUX >KMUBOTHBIX HCHOJIB3YETCA TAaKXKE WHTAAIMOHHBIN HApKO3,
JUISl 4eTO KUBOTHOE MOMEIIAIOT B TEPMETUYHO 3aKPBITYIO KaMepy, Ky-
Ja KJIaJayT BaTy, CMOYCHHYI0 3(UPOM WU XJI0PO(POPMOM.
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bym. odcernas. 'apautypa "Times New Roman".
Ven. neyd. 1. 3,25. Yu.-u3g. 1. 2,2.
Tupax 100 sk3. 3aka3

OpurnHaI-MakeT NOArOTOBJIEH
B PEIAKLIMOHHO-U30ATEIbCKOM OTAENE ApOCIaBCKOro
rocyJlapCcTBEHHOTO YHUBepcuTera uMm. I1. I'. [lemuaosa.

OtneyaTaHo Ha pusorpade.
SpociaBckuil rocy1apCTBEHHBIA YHUBEPCUTET

um. I1. I'. JlemuoBa.
150000, Apocnasinb, yia. Coserckas, 14.
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