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1. Ileau 1 32124 OCBOECHHA JUCIUILIUHbI

HGHB JUCHUIIINHBI: IIO3BHAKOMUTH CTyI[eHTOB C 6I/IOI/IHI[I/IKaI_II/IOHHLIM HaHpaBJIeHI/ICM
9KOJIOTUYECKUX UCCIICAOBAHUI COCTOSIHHSI TPUPOIHOM CPeJibl HA PA3HBIX YPOBHIX OpraHU3aIUH
OHUOJIOTUYECKUX CUCTEM.

3amaynd JUCIIUTUIAHBI:

— H3YYHTH OOIIHE TOJIOKEHUS U MPUHITUTIBI OMOWH IHKAITIH;

— yrIyOuTh 3HAHUS O HanboJiee pacPOCTPAHESHHBIX BUIaX-HHINKATOPAX;

— PpacmupuTh 3HAHUSI 00 OCHOBHBIX BUaX HETaTUBHOTO aHTPOTIOTEHHOTO
BO3ACHUCTBHUS HA 3KOCUCTEMBI;

— TIONYYUTh MPAKTUUECKUE HABBIKU OI[EHKU SKOJIOTUYECKOTO COCTOSTHUS
9KOCHCTEM TI0 KHBBIM OpTaHU3MaM;

— OBJIQJIETh METOJIAMU BBITIOJIHEHHS TIOJIEBBIX U TAOOPATOPHBIX, OMOJIOTHYECKUX U
9KOJIOTHYCCKHUX UCCIICIOBAHUM.
2. IlepevyeHs MIaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS 110 JUCHMILINHE

B pe3ynbraTe 0cBO€HUS AUCHUIIIMHBI O0yJarOMIUIICs T0JKEH:

OCBOUTH KOMIICTCHIIUHU:

Koa u conepxanne MHIUKATOPOB KOMITETCHIIUN

OIIK-4 Cnioco6eH yyacTBOBaTh B IPOBEACHUN IKOJIOTMUECKOM 3KCIIEPTU3bI TEPPUTOPUIN U aKBATOPUIA,
a TaK)Ke TEXHOJOTUYECKUX MTPOU3BOJCTB C UCTOJIb30BaHUEM OMOJOTUUECKUX METOI0B OIEHKH
9KOJIOTHYECKOM 1 OMOJIOrNYeCKOM 0€30IMacHOCTH;

NHaukaTopbl KOMIIETEHIIUN

4.1. Bnageet MeTo1aMu IPOBEAECHUS SKOJIOTUYECKOM SKCIIEPTU3bI TEPPUTOPUNA U aKBATOPUN U
TEXHOJIOTHYECKUX IPOU3BO/JICTB;

4. 2. Crioco0eH ucnoib30BaTh OMOIOTMYECKUE METOIBI OLIEHKH DKOJIOTHUYECKON U OMOJIOTHYECKOH
0C30IMacHOCTH.

OIIK-5 CniocoGeH y4acTBOBATh B CO3JJaHUU M peau3allii HOBBIX TEXHOJIOTHH B chepe
podecCuoHABHOM JIeATENBHOCTH U KOHTPOJIE UX IKOJIOTMYECKON O€30MMaCHOCTH € UCOIb30BaHUEM
’KUBBIX 00BEKTOB;

NuaukaTopbl KOMIIETEHIIUH:

5.1. Y4acTByeT B CO3/IaHUU U pealn3aliii HOBBIX TEXHOJIOTUH B cdepe mpodeccnoHanbHOM
NeSITeNbHOCTH;

5.2. Ocy1ecTBiIsieT KOHTPOJIb IKOJOTUYECKON O€30MacHOCTH TEXHOJIOTHI ¢ MCIOJIb30BAHUEM JKHUBBIX
00OBEKTOB.

3Hamy:

— OCHOBHBIE 3a/1a4U U CTPYKTYPY HKOJIOTMYECKOIO MOHUTOPHUHIA;

— 001IMe MOJIOKEHUS U IPUHIMITB OMOUMHAMKALINY;

— OCHOBHBIE BHJIbI HETATUBHOI'O aHTPOIIOI€HHOT'O BO3ACUCTBUS HA DKOCUCTEMBI;
— OCHOBHBIE€ BHJIbI-UHAMKATOPHI U BO3MOKHOCTH UX HCIIOJIB30BAHMS NI OLCHKUA COCTOSHMS
OKpYXKaIOLEel IPUPOJHON CPEIBI;
— OMOJIOTHYECKUE METO/IbI OIIEHKH YKOJIOTHUECKOH U OMOJIOTHYeCcKOi 6e3011acHOCTH;

ymembo:

— OLIEHUBATh COCTOSIHHE IMPHPOJHBIX MOMYJSALUN >KMBOTHBIX M TEPCIEKTUBBI MX DPa3BUTHA,
OpraHu30BBIBATH U OCYILECTBIISATh U3y4€HUE OTACIbHBIX KOMIOHEHTOB M 9KOJIOTHYECKUX CUCTEM
B IeJoM, paboTaTb C HaydyHOH, Yy4eOHOH NuTepaTypod; TBOpPYECKH TepepadbaThIBaTh
MOJIy4EHHYIO HH()OpPMAITHIO.



— YMETh IPOU3BECTHU MOJA00P TECT-CUCTEM B YCIOBUSIX Pa3IUMYHBIX SKOJIOTO-
XO3SIICTBEHHBIX CUTYallWid;

— YMETb TBOPYECKM MCIOJB30BaTh B HAYYHOM U IMPOU3BOJCTBEHHO-TEXHOJIOIMYECKON
JEeATeIbHOCTH 3HAHUE METOJJ0B OMOMHIMKAITMOHHBIX UCCIICAOBAHUI.

— YMCTb MNPUMCHATH MCETOAMYCCKUC OCHOBBLI BBIIIOJIHCHUA IIOJICBBIX U na60paT0pHHx,
OMOJIOTHYECKUX M SKOJIOTHUECKUX HCCJIGI[OBaHI/Iﬁ;

— CaMOCTOSITENIFHO aHAJIM3UPOBATh MMEIOUIYIOCS WH(GOPMAIHIO, BBISBIATH (yHIaMEHTAIbHBIC
npoOsieMbl, CTaBUTh 3aqadyy W BBIIOJNHATH IIOJIEBbIE, J1AOOpaTOpHBIE OWOJIOTHYECKUE
HCCIIEA0BaHUs PH PEIICHUM KOHKPETHBIX 3a/1a4 C UCIIOJIb30BAHUEM COBPEMEHHOM aIaparypbl
U BBIUYHCIUTEIBHBIX CPEICTB, HECTH OTBETCTBEHHOCTh 3a KadecTBO pPAdOT U HAy4HYIO
JOCTOBEPHOCTH PE3YJIbTATOB,;

— Y4acTBOBAaTh B IIPOBEICHHUM IKOJIOIMYECKOM DKCIIEPTU3BI TEPPUTOPUN M AKBATOPHM, a TaKkKe
TEXHOJIOTUYECKUX IPOU3BOJCTB C HCHOJH30BAaHUEM OHOJOTMYECKHMX METOJOB OLEHKU
JKOJIOTHYECKOH U OMOJIOTHYECKOH O€30I1aCHOCTH,

e1a0emo:

— METOJIJaMH OMOMHIUKAIMOHHBIX UCCIICIOBAHMIL;

— TEPMHUHOJIOTHEN OMOMHINKAIIMOHHBIX UCCIIEI0BAHMI;

— METOJIaMH HHCTPYMEHTAIHHOM M CTATUCTHYECKOU 00pabOTKH OMOJIOTHYECKUX UCCIEI0OBAHUMH
— METOJaMH KOHTPOJISI SIKOJIOTHIECKON 0€30MacHOCTH C UCIIOJIb30BAHNEM KUBBIX 0OHEKTOB.

3. MecTo aucuuniannsbl B cTpykrype OII BO

JlucuuIuinHa OTHOCHTCSL K OO0s3aTeNbHOW 4YacTH y4eOHoro TuraHa. M3ydaercs B 2 cemecTpe

o6yqu1/I51. I/IsyquI/Ie JUCHUIINIMHBI OCHOBEBIBACTCA HAa PaHEE OCBOCHHBIX }II/ICHI/IHHI/IHaX/HpaKTI/IKaXZ
COBpCMGHHBI@ METOAOJIOTHYECCKHUE ITOAXOAbI B OHOJIOTMYECKUX HUCCICOOBAaHUAX

N3ydyeHune TUCIUTIIIUHEI SBIISETCSI OCHOBOM JJII OCBOCHUS O CIAEAYIONTUX JTUCITUTIINH/TIPAKTHK:

MOHUTOPUHT BOJHBIX OHMOPECYpPCOB U aKBAaKYIbTYpbl, AHTPOINOIEHHOE BO3/JECHCTBHE Ha BOJHBIC
AKOCUCTEMBI, DKOJIOTHYECKasl IKCIEpTH3a, YUeOHas MpakTUKa MO HaNmpaBJICHHUIO MPodeCcCHOHATBLHOM
nesTenbHOCTH, [Ipon3BoIcTBEHHAS MpaKTUKa MO Mpoduitio mpodeccnoHalbHOM 1eTeIbHOCTH.

4. O0beM TUCHUILIUHBI
4.1. O06beM JUCHMILUIMHBI B 3a4€THBIX ¢IHHUIAX ¢ YKA3aHUEM aKaJeMu4eCKUX

4acoB U BHAbI y4eOHO# padoThI

Buner yueGHOI paboThI, Ounas popma OuHO-3a04Has,  3aoyHas
OO11ast TPYZIOEMKOCTb B 3aUETHBIX IUHHUIIAX 4

OO611ast TPyIJOEMKOCTh B Yacax 144

AyIMTOpHBIC 3aHSATHSI B 4acax, B TOM YHUCIIE: 68

Jlekimn 34

[TpakTrueckue 3aHITHS 34

JlaGopaTopHbie 3aHATHS

[TpakTrueckas MOATOTOBKA

CamocrosaTenbHast paboTa B yacax 37,65

dopma MPOMEKYTOYHOM aTTeCTalNH DK3aMeH

4.2. O0beM KOHTAKTHOI pa0doThl Ha 1 o0y4aromerocs

Buner yaeOHBIX 3aHATHI Ounas OuHO-3a04Hasd 3aouHasa
dopma

Jlexun 34

[IpakTrueckue 3aHATHS 34

JlaGoparopHble 3aHATHH

Koncynbranuu




3auer/3a4eThl

DK3aMeH/3K3aMEHBI 2,35

KypcoBsie paboTsl

KypcoBblie npoeKTsl

IIpakTHyeckast HOArOTOBKa

Bcero 70,35

5 Conep:xkaHue IMCHUIVIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3jaenaam), ¢
yKa3zaHHeM KOJIMYeCTBa 4YaCOB U BUI0B 3aHATHIA
5.1 Temaruveckuii IIAaH Y4eOHONH AUCHMILTHHBI

Ne | Ha3zBanwme pasnena, TemMsl Bcero AynutopHsble 3aHsatus  |CamocTosiTe
3.6/MaC  Jlexr.  |Ilpakr. | Jlao. JIpHAA
paborta
1. |OcHOBHbBIE TPUHIMIIBI U OCHOBHBIE 8 2 2 - 4
TIOHSITUS] OMOWHTUKAIINT
2. | YpoBHH OHOMHAMKAITAH 7,65 2 2 - 3,65
3. | bronHMKaIMA HEHAPYIICHHBIX CHCTEM. 18 6 6 - 6
Beicime pacteHuns M UX cooOIIecTBa Kak
MH/IMKAaTOPbI SKOJIOTUYECKUX YCIOBHH.
4. |becno3BoHOYHBIE ’KMBOTHBIE - 18 6 6 - 6
WH/IMKAaTOPbI TOYBEHHBIX YCIOBUH.
5. | buonHaMKanus BOAHBIX 3KOCHCTEM 18 6 6 - 6
6. |Meton MOP(HOPH3NOTOTUIESCKUX 18 6 6 - 6
WH/IMKaTOPOB
7. |Onenka  cTaOMJIBHOCTH  pa3BUTHS 18 6 6 - 6
KMBBIX OPraHU3MOB [0  YPOBHIO
aCHMMETPHH MOP}OIIOTHYECKUX
CTPYKTYp
Uroro: 105,65 8 34 - 37,65

5.2. Conep:xkanue:

Tema 1. Ocnosmoie NPUHYUNBLL U OCHOBHbLE NOHAMUA 6MOMHOMKCZZ4MM

3amauM M CTPYKTypa DKOJIOTMYECKOTO MOHHUTOpUHTa. (CHOBHBIE THUIIBI AHTPOINOTEHHOTO
BO3JICUCTBUSL HA HKOCUCTEMBbL. BHOMHIMKALIMSA B CTPYKTYpPE SKOJIOTMYECKOTO MOHHUTOPUHIA. (OCHOBBI
ovonHmuKaimu. HemocraroyHocTh  (pusnko-xumudeckux wmetofoB st oueHku Cpenpl. Tlonsitue
OMOWHMKAIIMK B HIMPOKOM M Y3KOM cMbicie. Mcropus ouonnmukaimu. buonnaukaropel. OcobeHHOCTH
pacTeHui, >KUBOTHBIX, MHUKPOOPraHM3MOB KaK WHAMUKATOPOB. OKOJIOTO-(hpU3MOIOTUYECKHE OCHOBBI
OvonH KA. Bungpl v Tl OMOWHIMKAIMU. J[0CTOBEPHOCTH, PACHpPOCTPAHEHHOCTh M 3HAYMMOCTH
uHAuKatopa. MeTojpl OMOMHIVKAIIMK: AKTUBHBIA W TACCUBHBIH MOHUTOPUHL bHoTectupoBanue u
pemaeMbie ¢ ero momollpio 3amaun. Cremmduueckas u Hecnenmduyeckas OuonHAuKanws. Bwioop
OMOMHMKATOpOB. Pa3sHOypoBHEBas OWMOWMHAMKAIMSA, MOAOOP TECT-CHCTEM B COOTBETCTBUM C BHIAMU
BO3JICMCTBUM HA SKOCUCTEMBI.

Tema 2. Ypoenu buounouxayuu
Oco0OeHHOCTH OMOMHIMKALIMK Ha YPOBHE OHWOXUMHUYECKUX W (PU3HOIOTHYECKUX —PEAKIIH.



[TpumeHenue OHONIOTHYECKUX MPOIECCOB M OHMOXMMHYECKHUX IapaMeTpoB KaK HHIUKATOpOB (0OMeEH
BEILIECTB, COCTaB M AaKTUBHOCTh (DEPMEHTOB, HHEPreTUYECKUi OajaHC, MUTMEHTHI, (OTOCHHTE3,
O6ruomeMOpaHsbl, (UTOTOPMOHBI, XUMUYECKHI COCTAB KIIETKHU, OnoanekTpudeckas aktuBHOCTh LIHC).

OcoOeHHOCTH OWOWHIMKAIMM HAa OpraHM3MEHHOM YpoBHE. lcrosnp3oBaHHE B KavyecTBe
MHJIMKATOPOB aHAaTOMO-MOP(OJIOTHYECKUX CTPYKTYp PACTCHHWH, >KUBOTHBIX, HM3MEHEHHWH OHOPHUTMOB
KMBOTHBIX M pacTeHHWi. bBromHamKaiys mo mnoBeeHYecKHMM mpu3HakaMm. OmeHKa (H3HOIOTUYEeCKOTO
COCTOSIHHSI 0COOM M ee TIOBeNIeHus! (MI3MEHEHHE CKOPOCTH MTUTAHKS U MOTPEOIEHHsT KHCIOpOo/ia, N3MEHEHNE
CKOPOCTH pOCTa U IUIOJJOBUTOCTH, U3MEHEHUE COCTaBa KPOBH, IIOKA3aTeIU TOBEICHUS OPraHu3MOB).

Oco0eHHOCTH OMOMHAMKAIIMK Ha TOMYJSIMOHHOM YpOBHE. BIHsHHE aHTPONOTEHHBIX CTPECCOPOB
Ha JMHAMHUKY M PaCHpOCTPAHEHHE PACTUTEIbHBIX NOMYIuAiA. DOpMbl NPUMEHEHHs NOMYISLUN
KMBOTHBIX Uil OMOMHIMKanuu. [IpiMeHeHre MHKPOOHOJIOTMYECKHX MapaMeTpoB KaK WHIMKATOPOB
3arpsA3HEHUS M10YB.

CkopocTh pocTa HOMYISILMM, BOCIPOM3BOACTBO, paclpenesieHue M oOwiIne BHJIOB, CTPYKTypa
MOMYIISIMY (TeHepaTHBHAs, NI0JI0Basi, BO3PACTHAs), AMHAMUKA MTOMYJISILIUY.

OcobeHHOCTH OMOMHIMKALMM Ha ypoBHE OHoleHo30B. IlapameTpbl CTpykTypbl ¢GuUTO- U
300IICHO30B (IOMUHHUPOBAaHKE, BHIOBOE pa3HOOOpa3We, PHUTM TPOAYKTHBHOCTH), KaK WHIMKATOPHI
AHTPOTIOTEHHOTO BIHAHUS. Pa3MmepHas CTpyKTypa, XOpoOJorudueckas W Tpoduueckas CTPYKTYpHI,
MPOJYKIUS W JBIXaHWE COOOIIEeCTBa. DKOCHUCTEMHBIH YPOBEHB: CTPYKTYpHbIE W (PYHKIIMOHAJIBHBIC
0COOEHHOCTH.

Tema 3. EuoquuKaL;wz HEHAPYULEHHbIX CUCMeEM. Buvicuiue pacmerus U ux 6‘0061/14607}1661 Kak
uHauKCll’HOPbl JKoJlocu4ecKux yCJZOGI/lIZ.

dutonHIMKAIKS U (PUTOUHAUKATOPHL. METOIbI BBISIBIICHUS MHIUKATOPOB. PacTeHns — MHIUKATOPBHI
T€OJIOTUYECKUX YCIOBUWA. PacTeHuss — HMHIMKATOPHI TOPHBIX IOPOJ, TOBEPXHOCTHBIX OTIOKEHHHA |
TTOJIE3HBIX MCKOTIAeMbIX. MTHAMKATOPHI ITyOWHBI 3aleTaHksi 1 MHUHEPAIU3AIMA TPYHTOBBIX BOJ, CHEKHOTO
MTOKPOBAa, BEYHON Mep3J0Thl. MHIMKATOphl THUTOB IMOYB. MHIMKATOpHI MEXaHMYECKOTO COCTaBa IIOYB.
Nuaukatopsl OorarcTBa, YBIKHEHHS, KHCJIOTHOCTH W 3aCOJICHUS TMOYB. DBTpodHBIC, ME30TpOdHBIC U
onmurorpodusie pacteHus. [llkama 6orarcta mous JLI. Pamenckoro. ['urpodutsl, Mme3oduthl, KcepouTs.
[lIxana yBnaxkuenus: nmouB JLI. Pamenckoro. KucnotHocts mouB. MHauKanys npupogHBIX MPOLIECCOB.
JlecHble cooOIecTBa Kak MHAMKATOPBI.

Tema 4. Becnozeonounvie Hcugomuvle — UHOUKAMOPBL NOYBEHHBIX YCIIOBULL.

OcoOeHHOCTH TpeBpallleHUl OpPraHUYecKOro BellecTBa B IOYBE W MX OHMOMHAWKAIIWSL.
(U3MONIOTUYECKH BOJHBIE >KUBOTHBIE, MUKpodayHa U Me3odayHa. Peakuuss v cojeBOil peXuM MOYB.
Crenenp 3aconeHHOCTH TMOYBbL. CTemeHb KUCIOTHOCTH TIOUBBL. bBOrarctBo MOYB  KaJIbIHEM.
lunporepmuueckuii pexkum mouB. [urpodusl, me3oduibl, mMe3okcepoduinbl U Kcepouibl. YU&Tbl
MTOYBEHHBIX KHUBOTHBIX.

Tema 5. bBuounouxauus 600HbIX SKOCUCHeM

Bbuonnukaryst BOI0EMOB MO opranu3Mam 3000eHToca. OTdop mpod GeHTOCca C TOMOIIBIO cauKa JUis
BOJIHOM (hayHbl, ckpeOka u gHouepnaress. [lepBuunas oOpaboTka u gukcanus nmpo0. MHneke 3arps3HeHus
MPOMBIIIEHHBIMA U ObITOBbIMU cTOKamu Kunra m bomma. MHnekc BumoBoro GorarctBa Mapraneda.
WNunexkc nomunuposanus banora um unaexc nomunupoBanus [lamms-Kosnarku. OrmpeneneHue umHpaekca
MIPECHOBOJTHBIX SKOCHCTEM IO JOHHBIM OecHO3BOHOYHBIM (MHAEKC BymuBucca). OmnpeneneHue creneHu
3arpsi3HeHust BojoéMma 1o wuHuekcy ['ymHaiita u Yuties. OnpeneneHue canpoOHOCTH BOJOEMA IO
MOJITIOCKaM — OnouHKaropaM. OIieHKa Ka4eCTBa BO/bI MAIBIX PEK M 03€p MO OMOTHYECKOMY HHEKCY.

Pacuér nnnexca BumoBoro paznooopasus [llenHona-Yusepa.

CarpoOHocTh BogoémoB. Cucrema KonbkButiia — Mapccona u mogudukamus e€ B.Crageuexom.
I'papo-anamutuaeckuii meron I"'Kuernmne. Cucrema kooprunar C.I'onoBuna. Pacuér nnnexca canpoObHocTu
o meroxy Ilantie u bykka.

TpodHOCT, W Tpoduueckas kiaaccupHKalusd BOAOEMOB. DBTPO(UPOBAHHUE U €0 IMPUUIHHBL
ITokazaremu ctenenu 3BTpodupoBanuss Bopoéma. IlepBuunas mnpoxmykims BomoémoB. CopepikaHue



xJopoduinia «a» B Bozie Bojoéma. bruomacca ¢urorankTona u e€ ce3oHHas TuHaMuka. BuooBoii cocTas
¢uToruiaHkToHa. 3000€HTOC U 300TUIAHKTOH.

buovnmukamys BOZOEMOB MO OpraHM3MaM 300IUTaHKTOHA. OOOpYIOBaHHE: CETh BEPTHKAILHOTO
noBa cuctembl JDxemu, Oaromerp PyrrHepa, Oaromerp Ilaramaca, mremmienbHas THIETKa, Kamepa
BoropoBa. Mertomuka otbopa npo6. KavecTBeHHas u KolmuecTBeHHass 00paboTka MarepHaia.
Ormpezenenre YMCICHHOCTH W OMOMAcChl 300IUIAHKTOHHBIX OPraHu3MoB BopoéMa. OleHKa CTPYKTYpHI
300IIaHKTOHHBIX coo0mecTB. OIEHKa SKOJIOTMYECKOTO COCTOSHUS BOJOEMA IO KOJIMYECTBEHHBIM U
CTPYKTYPHBIM [10Ka3aTeJIsIM 300ILUIAHKTOHA.

HHTerpansHble KpUTEPUH OLIEHKM KadecTBa dkocucreM. Muaeke Kapicona.
Tema 5. Memoo mopghoghuzuonocuyeckux uHOUKAmopos

[Ipenmnocbuikn BO3HUKHOBEHHSI MeToJa MOPGhO(PHU3MOIOTHYECKUX WHAWKATOpoB. MccnenoBanus
C.C. llIBapua. Ilpenmer, 3agaun 1 BO3MOXKHOCTH METO/a. 3HaUY€HHE MeToja MOP(OPHU3HOIOrHUECKUX
WHUKATOPOB B PEIIEHUH METOAOJIOTUYECKUX TPOOIeM DKOJIOTUYECKOTO0 MOHUTOpHHTra. (OCHOBHBIC
TpeOOBaHUs [Tl MHANKATOPHBIX MPU3HAKOB (PH3HOJIOTHUECKOTO COCTOSHUS JKUBOTHBIX. DU3noNornieckas
HOpMa, YCJIOBHOCTh 3TOTO TOHATHS. Pa3zmepsl Tena. Ce30HHAass M3MEHYMBOCTh Beca Tena. MHaukaTtopHoe
3HAYEHHE TMPOMOPLUNA Tella M Yepena MO3BOHOYHBIX KUBOTHBIX. OTHOCHUTENBHBIA BEC CEpAlIA.
NumuBuayanbHass ¢ TOJIOBO3PACTHAs HM3MEHYMBOCTh. 3aBUCUMOCTh  CEPIEYHOTO HMHIEKCA OT
IKOJIOTHYECKUX OCOOCHHOCTEH >KMBOTHBIX. OTHOCHTENBHBIN BeC TedeHu. [IpuumHbI W3MEHEeHHs Beca
nedeHn. VHauBHTyanbHas, TOJIOBO3pACTHAs, CE30HHAs, reorpaduyeckas W3MEHUYMBOCTh Beca IEUEHH.
OTHOCUTENBHBINA BEC TIOYEK, KaK MHIUKATOp YPOBHS OoOMeHa BemiecTB. JKene3pl BHYTpPEHHEH CEKpelnu.
OTHOCHUTENBHBIN BEC HAIITOYEYHUKOB. 3aKOHOMEPHOCTH PAa3BUTHUSI TUMYyca B OHTOreHe3e. MuaukatopHoe
3HAQUEHUE KHILIEYHUKA U €ro OTAENOB B MeToje MOpho(U3nOoIOrHieckux WHAUKATOpoB. VI3MeHUMBOCTD
KaK HEOThEMJIEMOE CBOWCTBO IPOSBICHUHN KU3HEACSATEIBHOCTH OpraHm3MoB. [IpuunHbl BapbupoBaHUs
MPU3HAKOB. BnusHME Ha BapbUpPOBAaHUE MPHU3HAKOB TIE€HETUYECKOM HEOIHOPOAHOCTH MOMYISALUMU U
W3MEHEHHMH YCTIOBHA cpefbl. M3mMepenne nHaekcoB opraHoB. OOImuye 3aKOHOMEPHOCTH MHIMBUIYaTbHON
M3MEHYMBOCTH HHTEPHEPHBIX PU3HAKOB B MOMYISLIUSAX KUBOTHBIX.

Ot6op Marepuasia Juid aHaiau3a. CHITHE MPOMEPOB Teida. METOMUKH BCKPBITHS 3€MHOBOIHBIX U
MEJIKUX MJICKOITUTAIOIINX, OTOOP /ISl aHaIM3a OCHOBHBIX OPraHOB JKUBOTHBIX: CEpJIllA, TEYCHH, IOYCK,
JETKUX, CEIe3EHKH, TOHAl, YKUPOBBIX TEJ, JKEIyIKa, KAIICYHUKA. PacuéT OTHOCHTEILHOIO Beca OPraHoB,
MOP(hO(PU3NOTOTrHYECKUX HHICKCOB OCHOBHBIX OPraHOB, WHJICKCOB MEPSIHHUX M 3aJHUX KOHEYHOCTCH.
Mertoauka Marepaliid TKaHEH W OTICJICHHUS uepera MENKUX MIICKONUTarmuX. OCHOBHBIC MPOMEpHI
gyepera MJICKONUTAOMUX. Pacy€r WHJIEKCOB KpaHHMOMETPHYECKUX Tokasarened. Crarucrhdeckas
00paboTKa TaHHBIX.

Tema 6. Oyenxa cmadbUTLHOCMU pA3BUMUS JHICUBLIX OP2AHUIMO8 NO YVPOBHIO ACUMMEMpPUU
Mopghonocuyeckux cmpykmyp

Acummerpus OumnarepaibHbIX Npu3HakoB. [loHsTHEe O (uyKTyHpyromel acuMMETpUH |
CTaOWIBHOCTH pa3BUTHsA. BnustHue cpensl Ha acumMerpuro. Ot6Gop mpoO MOJNIEBOro Mmarepuana u
MOATOTOBKA K BBIMOJMHEHHIO HcchenoBanuil. COOp, MOATOTOBKA W XpaHEHHWEe Marepuana. PoIObI,
36MHOBO/THBIE, MIIEKOTIUTAOILIUE.

Pacuér cpenneit 4acToThl aCUMMETPUYHOTO MPOSIBIIEHUS Ha IIpU3HaK. [1Ikanbl OLEHKH OTKIOHEHUI
COCTOSIHMSL OpraHM3Ma OT YCJIOBHOW HOPMBI MO BEIMYMHE HHTETPATBHOTO TOKa3arens CTaOWMIbHOCTU
Pa3BUTHS VIS PHIO, 3eMHOBOTHBIX M MIIEKOTIUTAIOIIHX.

5.3. IIpakTuyeckasi moAroToBKa

HET B HAJININHN

‘ KO,Z[, HaIlpaBJICHUC, HaumenoBanue | KonmnuecTBo yacos JUCHUIIIMHBI, pCAJIN3YCMBIC B




HaIpPaBJICHHOCTh TUCIUTUTAHBI (dbopMe TPaKTHIECKOH MOArOTOBKH
Beero | Cemectp 1 CemecTp ..
Jlextuu | I1p.3an. | JIab.p.
Kon Nupuxarop Coneprxanue 3a1aHust Yucmo yacoB MPaKTUYECKOM MOArOTOBKH
KOMITETEHITUH | KOMIICTCHIIUN Ha TPAKTUYECKYIO Bcero Jlexktmu | Ilpaxr. | JIab.pab
HOJIFOTOBKY I10 3aHSTHS

JACATCIBHOCTH

BbIOpAaHHOMY BUAY

6. MeTomnueckue MaTepHAaJIbl sl 00yYAKIIMXCH MO0 OCBOCHUIO THCIUILIMHBI

6.1. CamocTosiTesibHasi paboTa 00y4aroUUXcs M0 JMCUUILVIHHE (MOTYJII0)

/1

Paznen (Tema)

JAUCHHUIIJIMHBI

3ananue

Yacwl

Metoauueckue
PEeKOMEeHIalMH 110
BbINOJIHEHH IO
3aJJaHuA

dopma
KOHTPOJISA

OCHOBHEIC
TIPUHITHITBI
OCHOBHBIE
TTOHATHS
OMOUHIMKAIIAU

n

OnuiuTe ypoBHU
OMOMHINKAIIMOHHBIX
HCCIICIOBAHMIA;

[ToaroroBka pedeparon u
npe3eHTanuii «Buel u
METO/Ibl OMOUHANKALIUNY,
«BBI0OP OMOMHIMKATOPOB
U TECT-CUCTEM»

1.N3yunthb
TEOPETUUECCKUI
marepuail 1o
YKa3aHHOU TeMe.

2.0O3HaKOMHUTHCS CO
CIalI-ipe3eHTalUeH
«BHOMHIUKALIMOHHBIE
METOBI
HCCIIEIOBAHMA.

3.IloaroroBuTh
KOHCIIGKT ~ Ha
«Hcropus
OMOMHIUKAIMH U €€
OCHOBHBIC METOIBD».

TEeMy

Samura
pedepatos,
BBICTYILJICHHE
C
[pe3eHTALUIM
17§

YpoBHU
OMOUHIMKAIINU

[NoaroToBka mpe3eHTaIMN
«OcobeHHocTu
OMOWH/TMKAIMY Ha Pa3HBIX
YPOBHSIX OMOJIOTMYECKHX
CHUCTEM»

3,65

1.3yunTs
TEOPETUYECKUI
Marepuai 1o
YKa3aHHOH TeMe.

2.03HaKOMUTBCS CO
ClIaiA-TIpe3eHTaluein
«bHOVHMKAIIMOHHBIE
METO/IbI
UCCIICIOBAHUSD.

3.I1loaroToBUTH Claia-
MPe3eHTAallUH T10
YKa3aHHOM TEMaTHKe:

- Ocobenuoct

BricTyruienue
c
[IPE3CHTALUAM
1%




OMOUHIMKALIUK HA
OpraHu3MEHHOM
YPOBHE;

- OcobeHHOCTH
OMOMHIMKALIMM Ha
MOMYISIITHOHHOM
YPOBHE;

- OcobeHHOCTH
OMOMHIMKALIMM Ha
YpOBHE OHOLIEHO30B 1
SKOCHCTEM.

buonnukanuys Kaxkwue MeTo s 1.U3yunth Bamura
HCHAPYIICHHBIX CYIIECTBYIOT ISl OLIEHKU TEOPETUUYECKUI pedepatos,
cucTeM.  Beicime | sxonormueckoro cocrostus Marepuan 1o BBICTYIUICHHUE
pacTeHUss U HX | gazeMHBIX SKOCHUCTEM; YKa3aHHOM TEME. c
coobmecTBa  Kak 2.0O3HaKOMUTHCS CO [PE3CHTALMAM
MHJINKATOPRI cnaiia-npesenTamueit M
OKOJIOTHICCKIX «BBICIINE PACTEHHS 1
YCIIOBUH. UX COOOIIIECTBA KaK

WHTUKATOPBI

9KOJIOTHUCCKUX

YCIIOBHID.

3.IloaroroBUTHL

pedepar 1o ykazaHHOM

TEMaTHKE.
becnos3sonounsie 1.13yunth Samura
KUBOTHBIC - TCOPETUUCCKHUMA pedepaTos,
WHIMKAaTOPbI MarepHall 1o BBICTYIIJICHHE
TIOYBCHHBIX YKa3aHHOU TeMe. C
yCTIOBHH. 2.03HaKOMUTECS CO MIPC3CHTALIAM

crnain-npe3eHraruerd M

«becno3BoHOYHEIC

JKUBOTHBIC —

WHJIUKATOPBI

MOYBEHHBIX YCIOBUID.

3.IloaroroBuTh

pedepar o ykazaHHOI

TEMAaTHKE.
buonHaukanys Kaxue meTtobl 1.M3yuuTtsb [IpoBepka
BOJIHBIX CYIIECTBYIOT JJIsl OLICHKU TEOPETHUYCCKUI BBITTOJIHCHUS
SKOCHCTEM 9KOJIOTHYECKOTO Marepua 1no mabopaTopHOit

COCTOSIHHSI BOJTHBIX yKa3aHHOU TeMe. paboTHI
OKOCHUCTEM,; 2.0O3HaKOMHUTBCA CO

N3noxure TeopeTudecKuit

MaTepua 1o
HCIIOJIB30BAHHIO
MoKa3aTelIe: HHICKC
3arpsi3HeHUs
MIPOMBIIIJICHHBIMU U
OBITOBBIMHU CTOKaAMH
Kwunra n boimra. Manekc
BUJIOBOIO Oorarcraa
Mapraneda. Unaexc

ClIalA-TIpe3eHTalu el
«bUOMHAUKALMOHHBIE
METO/IbI
UCCIICIOBAHUSD.

3.BEITOIHATE
J1ab0paTopHyto padoTy
«Onenka
HKOJIOTUYECKOTO
COCTOSIHMS BOJIOE€MA TI0
MMOKa3aTeIIsIM




nomuHupoBanus banora u

coo0IrecTsa

WH/EKC TOMHUHUPOBAHUS 300IIJIAHKTOHAY.
[Tanusa-KoBHankwu.
Onpenenenue MHAEKCA
IIPECHOBOAHBIX SKOCUCTEM
10 TOHHBIM
0eCII03BOHOYHBIM (HHJICKC
Bynusucca).
Ornpenenenue cTeneHu
3arpsA3HEHUs BOJOEMA T10
uHjiekcy ['ynHaira n
VYutnes. Onpenenenue
canmpoOHOCTH BOJI0EMA IO
MOJITIOCKaM —
ouonHaukaropaM. OneHka
KauecTBa BOJBI MaJIBIX PEK
1 03€p 1o OMOTUYECKOMY
WHJIEKCY.
[IpoBeaute pacuér
OCHOBHBIX ITOKa3aTeJein:
pacu€T MHIEKCA BUIOBOTO
pazHooOpasus lllennona-
VYuBepa, mpuMeHeHus
cucreMbl KonpkBuTHA —
Mapccona u
MoauduKanus eé
B.Cnaneuexom. I'pado-
aHATUTUYECKUU METO
I'Kuenne. Cucrema
koopaunHat C.I'omoBuHa.
Pacuér unnexca
canpoOHOCTHU 10 METOY
ITantie u bykka.
Meron IToxroroska k 1. U3yunts [TpoBepka
MOPYOPU3HONOTH | prmoHEHMIO TEOPETUYECKHH BBIITOJTHEHUS
CCKIX nmabopaTopHOH paboTHI, Marepua o TabopaTopHOi
HHJMKAaTOPOB CTaTUCTUYECKas YKa3aHHOU TeMe. paboThI
0bpaboTka Marepuana 2.0O3HaKOMUThBCS CO
ClIalI-ipe3eHTalueH
«bUONHIMKAIIMOHHBIE
METO/IbI UCCIIEIOBAHUS
2».
3.BbmonHuth
J1a00paTopHyto padoTy
«Vcnonp3oBaHue
MeToza
MopdoduznoIornueck
UX UH/IUKATOPOB IS
OLIEHKU COCTOSIHUS
HPUPOIHBIX
DKOCHCTEM).
Onenxa IHoxroroeka k 1.13yuntn [TpoBepka
CTaOHILHOCTH BBIIIOJTHEHUIO TEOPETUUECKHI BBITIOJHEHHS
PasBUTHA JKUBBIX | jabopaTopHOil paboTHL, Marepyal o 1abopaTopHOi
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3.Breimonsurs
«®DeHbpl 3eMHOBOTHBIX

6I/IOI/IHIII/IK3,HI/IOHHBIX
OEIIAX).

OpraHuM3MOB MO | CTaTUCTHYECKast yKa3aHHOU TeMe.

YPOBHIO 00paboTKa Marepuana 2.0O3HaKOMUTHCS €O

aCUMMETpPHUHU CIIA I-TIpEe3EeHTaleN

MOP(OITOTHIECKH «BUOVHIMKALIMOHHBIE

X CTPYKTYp METO/bI UCCJICIOBAHMS
2».

naboparopHyto padboTy

1 UCIIOJIB30BaHHC UX B

paboTHI

6.2. TemaTnka 1 3aJaHUA 1JI51 IPAKTHYECKUX 3aHATHIA

IIpakTnueckas padora Nel

OLIEHKA 9KOJIOT'HYECKOI'O COCTOSIHUS BOJJOEMA IO MOKA3ATEJISIM

COOBHIECTBA 300IINTAHKTOHA

Ilenws pabomoi: OLIEHUTH HKOJIOTUYECKOE COCTOSIHUE BOJIOEMA 110 CTPYKTYPHBIM U (YHKIIMOHATIHHBIM

IIOKa3aTeJIAM 300I1JITaHKTOHA

Ilnan pabomuwr:

[IpoOsrl 300MIaHKTOHA OTOOPAaHbI ¢ MOMOIIIBIO KOJIMYECTBEHHON CETH BEPTHUKAILHOIO JIOBA CUCTEMBI

Jxemu. Pagnyc Bxognoro otsepctust 0,07 M.

1.hcnone3ya kapmouku o00padomku 300NJAAHKMOHHBIX NPOO onpedeaums
Ouomaccy Kaxcoozo u3 300NA1AHKMEPOS U 8CE20 COOOULeCm8a 300NIAHKNONA.

A). [l ka:xknoi npoObI paccunTarb K03GUUMEHT J10BA.
V=IIxR?xh ,rne V —koadduiueHT oBa;

R — pannyc BXOJTHOTO OTBEPCTHS;

h — BeICOTa OOJIOBJIIEHHOTO CTOJI0A BOJIBL.
V=T xR*xh=3,14x0,07*x h=0,0154 x h
[Mpumeuanue: h — yka3pIBaeTCs Ha STHKETKE KOJIMYECTBEHHOMN MPOOBI
B).PaccunTaTh MIIOTHOCTH MO KAXKA0OMY BH/Y 300IIAHKTEPOB.
N=nx 1:V x20, roe
N — 4uCIeHHOCTH (TIOTHOCTD) OK3/M;
N — YUCIIEHHOCTH B kKamepe boroposa;

V — ko3¢ durment nosa.

B). PaccuuTaTh YMCIEHHOCTH 300ILIAHKTEPOB MO CHCTEMATHYECKHM IPylnam.

Pacnipenenuth 30011aHKTEpOB 10 cuctemarudeckum rpymmam: Cladocera,

11
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Copepoda, Rotifera. Haiitu cymmapHyr0 YHCICHHOCTh MO KaXJOH rpyrmne W OOIIyI0 YHCICHHOCTb
300IIAHKTOHHOTO COOOIIECTBa.
N o6mur = N Clad + N Cop + N Rot

I'). PaccuuraTh GHOMAacCy /ISl KasKI0r0 BH/IA 300IJIAHKTEPOB, OMoMaccy

no cucremarnyeckum rpynmnam: Cladocera, Copepoda, Rotifera;

o6ryro Guomaccy (r/m’).

Jlnst pacuéra GHOMACCHI KaXI0TO BHJIA 300IJIAHKTEPOB CPEAHION MHIAWBUAYAIbHYIO MacCy BHIa
YMHOKAIOT HA €r0 YHCIEHHOCTD.

51:W1 N1

B 06 =B;+ B,+ B3+ ...+ By
B o6m = B Clad + B Cop + B Rot

OdopmiieHue pe3yJbTaToOB

Taomuma 1.
KonmuuectBennas mpo6a:  HekpacoBckoe o3epo ot 15.07.2012.
CucreMaTuueckas W mr N sx3/M° B r/m°
rpymna; BUJ
Cladocera
1.
2. N Clad B Clad
Copepoda
1.
2. N Cop B Cop
Rotatoria
1.
2. N Rot B Rot
Bcero: N o011 B 0011

HpI/IMe‘IaHI/Iei moJryvdas 1ImoxkasaTtciin 6I/IOMaCCI)I, HE 3&6y,Ilee MEPEBCCTH MUJUIMT'PAMMBI B I'PaMMBEI.

Z.OMBHMMb IKOI02UUECKOe COCHIOAHUE 6000éMA NO KOJIUYECMBECHHbIM U CMPYKmMYPHbIM
nokasamejiAam 300n,iaHKmMmoHa

A). Ilpoananu3upoBaTh BeJHYHMHBI YHCJIEHHOCTH W OHOMACCHI, NMPOUEHTHOE COOTHOIIEHHUE
CHCTEeMATHYECKHMX I'PYINII, BbIACIUTH JOMUHUPYIOIINE BH/IbI.

OmuocumenvHoe 3Havenue omoenvhvix epynn (%)
6 oowel N (uuciumens), B (3namenamens)
Kynukosa T.I1. IIpo6iemsl BogHOM Tokcukonoruu (Ilerpo3aBosck, 1988)

YCJIIOBHO YHCTHIE yYMEpEeHHO- 3arpsi3HEHHBIC rpsi3HBIE (10 OYCHD
3arpsi3HEHHBIC IPS3HBIX)
Konosparku 10-20/1-2 35-50/4-10 44-59/5-7 53-63 (mo 100)/7-8
(mo 100)
Kananou sl 20-30/20-22 4-8/16-20 3-4/8-12 0-3/0-3
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[{uxsionoun sl 30-40/38-40 27-49/20-46 35-42/20-31 30-50/20-60

Knamotuepsi 20-30/31-35 8-12/45-60 4-42/47-66 0-4 (mo 100)/ot 0 g0

90

B omurorpodHsix 03épax cpenHsis 3a BEreTallMOHHBIN CE30H BelndnHa Onomacchl Heenuka 0,70 +
0,16 /v,

Jist 5BTpodHBIX 03€p XapakTepHa 0ojiee BBICOKAs CpPEeaHss BEIWYMHA OMOMACCHl 3a BEreTallMOHHBIN
nepuox 3,60 + 0,60 r/v’.

B).IlocTponth (YyHKIHIO PAHTOBOr0 pacrpeae/ieHusi YHCJIEHHOCTH BHIOB 300IIaHKTOHA Ni/N,
%.

Bun, mpoeHT KOTOPOro B YHCICHHOCTH HAUOOIBIINK UMEET TICPBBIN PaHT, CICTYIONUH 10 BETMINHE
BHJI — BTOPOM PAHT U T.J.

3anoaHUTH TabIuIy 2.

Tabnuma 2.
PanroBoe pacrpe/esieHue BUI0B 300IIJIAHKTOHA
Bun ni/N, % Paur Buma
1. 1
2. 2

Ha rpacduke mo ocu opanHaT OTMETUTH MPOIIEHTHOE COOTHOIIEHHUE BUIOB, IO OCU
a0CIIMCC — paHT BUJA.

B).BbI4uCaIMTh MHAEKC BHI0OBOI0 pa3Hoo0pa3usi 1Js coo0iecTBa 300MIaHKTOHA M0 HleHHOHY-
Yusepy.

H 6ut =- X Ni/N logz Ni/N , re

N; — gmcio sxk3emMIUIsIpoB BUjaA |;
N — 9KCII0 MHAUBHIYYMOB BCEX BUIOB.
Cnenathb BBIBOJIBI 10 BEJIMUMHE MHJIEKCA BUIOBOTO Pa3HOOOpa3Hsl.

2,85-3,18 ycnoBHO-YUCTHIE BOJIBI;
2,0-3,0 ymepeHHO-3arps3HEHHEIE;
1,86-2,5 3arps3HEHHBIC,

1,82-0 rps3HbIC 10 OYEHB I'PI3HBIX.

I').lisi oneHKH YPOBHSI 3arpsi3HeHHsI BOJ0EMA BBIYHCJINTH HHAEKC canpodHocTH 1o I[lanTie u
Bykky (S).

2(nxs), roe
S= zn

S = Myxsy + NpXsp + NaXsat Nyxsy
N

N=ny+ny+n3+n,

13




N — ¢hakTHYecKask YUCIEHHOCTh HHIUKATOPHOTO BUa B 00pabOTaHHOM;
npobe

S — cpeaHuii MHAEKC CanpOOHOCTH;

S — canmpoOHOCTh OTACITHHBIX BUIOB.

CI[GJIaTB BBIBOJBI 110 BEIMYMHE HHACKCA CaHpO6HOCTI/I.

<1 o4YeHb YUCTHIE BOJIBI;

1,1-1,5 ugucrele;

1,6-2,5 ymepeHHO-3arpsi3HEHHBIE;
2,6-3,5 3arps3HEHHbBIC;

3,6-4 rps3HEIC;

>4 oueHb IpSA3HBIE.

0-0,5 kceHocampoOHEIE;
1-1,5 onurocamnpoOHEIE;
1,5-2,5 B-me3ocanpoOHbIE;
2,5-3,5 a-me3ocanpoOHbIE;
3,5-4 nonucanpoOHEIE.

).Onpeneants ko3ppuuuent tpodun no Msmmercy ( E).

K(X+1)
E=(A+V)(Y+1), rme

K — gyucno Bunos Rotatoria;

A — aucio BumoB Copepoda;

V —uaucno sugos Cladocera;

X — 9nCcII0 Me30-3BTPO(HBIX BHJIOB;

Y — 4uciI0 0MMro-mMe30TpoPHBIX BUIOB.

Crnenath BBIBOBI IO BEMHMYHUHE KOdPduImenta Tpodum.

< 0,2 omuroTpodHbIC BOJOEMBI,
0,2-1,0 me3oTpodHbIC;

1,0-4,0 aBTpodHBIC;

> 4 runeptpodHEbIE.

E).Onpeneants nnaexc E/O (mo Xakkapu,1972) — oTHoIIeHHe BUA0B, XapaKTePHBIX IS

IBTPOPHBIX 03€P K BUIAM, XapaKTePHbIM JIJIsl OJTUTOTPOPHBIX 03€P
JUTSI TUTIEPABTPOGHBIX 03ep ITOT KodhdumueHt > 5,0;

3BTpodHBIX 1,5-5,0;

me3oTpodubix 0,5-1,5;

onuroTpodusix < 0,5

IIpunoxenus

OpraHI/ISMLI 300IIJIAHKTOHA, THAUKATOPbL CaHpO6HOCTI/I BOJbI

(mo ITanTne, bykky, 1955)

Konosparku S BerBucroycoie paku
(Rotifera) (Cladocera)
Filinia longiseta B-a | 2,35 | Diaphanosoma brachyurum o-f | 1,40
Filinia major B | 2,00 Limnosida frontosa o | 1,30
Synchaeta pectinata B 1,65 | Sida crystallina 0 1,30
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Platyas polyacanthys B 1,80 | Leptodora kindtii o-p | 1,65
Platyas guadricornis B 1,80 | Daphnia magna a-p | 3,40
Testudinella patina B 1,85 | Daphnia pulex a | 2,80
Lecane luna 0-p | 1,55 | Daphnia longispina B | 2,05
Lecane (Monostyla) carnuta 0-p | 1,50 | Daphnia longispina longispina B | 2,00
Brachionus calycifloris - | 2,50 | Daphnia longispina laudata B 0,8
Brachionus angularis - | 2,50 | Daphnia longispina pulchella B 0,8
Brachionus quadridentatus B 2,00 | Daphnia longispina rasea B 2,0
Brachionus divesicornis B 2,00 | Daphnia cuculata B 1,75
Brachionus rubens a | 3,25 | Daphnia hyalina 0 1,30
Brachionus urceus B 2,20 | Daphnia hyalina galeata 0 1,00
Euchlanis dilatata 0-p | 1,50 | Daphnia hyalina pellucida 0 1,00
Mytilina mucronata B | 1,85 | Daphnia hyalina lacustris o | 1,80
Colurella colurus 0 1,15 | Ceriodaphnia affinus o-p | 1,50
Colurella uncinata 0 | 1,00 | Ceriodaphnia quadrangula o | 1,15
Trichotria (Dinocharis) tetractis 0 1,10 | Ceriodaphnia reticulata 0 1,70
Trichotria truncata 0 1,20 | Ceriodaphnia pulchella o-p | 1,40
Trichotria stylata 0 | 1,30 | Bosmina coregoni 0,95
Bipalpus hudsoni o | 1,00 | Bosmina longirostris o-B | 1,55
Conochilus hippocrepis o | 1,15 | Alona rectangula o | 1,30
Conochilus unicornis 0 1,30 | Chydorus sphaericus o-p | 1,75
Colurella colurus 0 1,15 | Alonella excisa 0 1,20
Lepadella patella o0 | 1,25 | Simocephalus vetulus o-f | 1,50
Cephalodella gibba o-p | 1,35 | Scapholeberis mucronata B | 2,00
Asplanchna sp. B 1,55 | Moina rectirostris a | 3,40
Keratella quadrata B 1,55 | Moina macrocopa a | 2,75
Keratella cochlearis B 1,55 | Moina brachiata B-a | 2,45
Euchlanis dilatata o-f | 1,50 | Moina micrura B | 220
Kellicottia longispina 0 1,25 | Macrothrix spinosa B 1,70
Polyarthra vulgaris B 1,85 | Dunhevedia crassa B 1,70
Polyarthra dolichoptera 0 1,0 | Polyphemus pediculus 0 1,30
Polyarthra longiremis 0 1,00 | Bythotrephes longimanus 0 1,00
Polyarthra major 0 1,20 | Pleuroxus aduncus 0 1,20
Polyarthra euryptera 0 1,20 | Graptoleberis testudinaria o-p | 1,50
Rotatoria rotatoria a | 3,25 | Graptoleberis micronata B |2,00
Trichocerca pusilla 0 1,90 | Leydigia leydigii B | 2,00
Trichocerca capucina 0 1,00 | Kurzia latissima o-p | 1,50

Alanopsis elongata 0 0,80
Becaonorue paku (Copepoda) Eurycercus lamellatus 0 1,20
Cyclops strenuus B 2,25 | Camptocercus rectirostris 0 1,20
Cyclops furcifer 0 1,20 | Acroperus harpae 0 1,40
Cyclops vicinus B 2,15
Acanthocyclops bicuspidatus 0 1,15
Acanthocyclops viridis B-o | 1,60
Acanthocyclops vernalis B 1,80
Mesocyclops leuckarti 0 1,25
Eudiaptomus gracilis 0 1,25
Eucyclops serrulatus o-p | 1,85
Eucyclops sp. 1,50
Eucyclops macrurus o-f | 1,40

HNuaukaTopHbIe OPraHu3Mbl — OKA3aTeJIH TPO(PHOCTH 03epa
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(mo A.X. Msmmercy, 1979)
1. Hnouxamopul o1ueo- u Me30mpopHbixX 600:

Holopedium gibberum, Limnosida frontosa, Diaphanasoma brachyurum, Daphina longispina, D.
cristata, Bosmina longispina, B. obtusirostris, B. lilljeborgi, Bythotrephes longimanus, B. cedestroemi,
Limnocalanus macrurus, Eurytemora lacustris, Heterocope saliens, H. appendiculata,
Acanthodiaptomus denticornis, Cyclops abyssorum, C. lacustris, C. scutifer, Bilpalpus hudsoni,
Conochilus hippocrepis, C. unicornis, Gastropus stylifer, Asplanchna herricki (Bcero 23 takcona).

2. Hnouxamopuwl me30- u eempoghuvix 600:

Daphnia cucullata, Bosmina coregoni (s. str), B. kessleri, B. crassicornis, B. gibbera, B. thersites, B.
berolinensis, B. longirostris, Chydorus sphaericus (mpu N > 1000 sx3/x°), Cyclops kolensis,
Mesocyclops crassus — ece sudwst uz pooa Brachionus, Keratella quadrata (s. str.), Pompholux sulcata,
P. complanata, Trichocerca cylindrica, T. capucina, T. pusilla, T. stylata, T. porcellus, T. similis,
Filinia longiseta, F. limnetica, F. terminalis, Herarthra mira, Anuraepsis fissa (me menee 30
TaKCOHOB).

(mo U.H.Anaponukosoii, 1996)
OsnurorpoHbIii THI

Asplanchna herricki
Synchaeta grandis
Ploesoma hudsoni
Conochilus hippocrepis
Gastropus stylifer
Limnosida frontosa
Holopedium gibberum
Daphnia longispina

D. hyaline

Bosmina longispina

B. obtusirostris lacustris
Bythotrephes longimanus
B. cederstroemii
Limnocalanus macrurus
Heterocope appendiculata
Cyclops abyssorum

C. scutifer

IBTPOPHBII THUIT

Pox Brachionus

B. diversicornis

Anuraeopsis fissa
Hexarthra mira
Polyarthra euryptera
Filinia longiseta
Keratella quadrata

K. cochlearis tecta

Trichocerca cylindrical
Pompolyx sulcata
Daphnia pulex

D. cuculata
Ceriodaphnia pulshella
Bosmina longirostris
B. coregoni thersites
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Chydorus sphaericus
Cyclops kolensis

C. strenuus
Mesocyclops crassus

IHapamerps! ypaBuenuss W = ( L" 3aBicmmocTn Maccsl Tena
W (mr) ot auiuHbI L (MM) y IpeCHOBOIHBIX 300IJIAHKTEPOB

Bun q B
Daphnia magna 0,094 2,917
Daphnia pulex 0,080 2,921
Daphnia longispina 0,065 2,896
Daphnia cuculata 0,051 3,021
Daphnia hyalina 0,050 2,684
Daphnia hyalina-galeata 0,052 2,592
P. Daphnia 0,075 2,925
Simocephalisvetulus 0,104 3,103
p. Simocephalis 0,075 3,170
p. Moina 0,074 3,050
p. Ceriodaphnia 0,141 2,766
p. Scapholeberis 0,133 2,630
p. Macrothrix 0,083 2,331
Euricercus lamellatus 0,127 3,076
p. Chydorus 0,203 2,771
pp. Alona, Alonella 0,091 2,646
p. Bythotrephes 0,077 2,911
Leptodora kindtii 0,006 2,850
p. Bosmina 0,176 2,975
Sida crystallina 0,074 2,127
Cem. Sididae 0,068 3,019
Polyphemus pediculus 0,448 2,686
Cyclops strenuus 0,039 2,313
C. scutifer 0,031 2,515
C. vicinus 0,034 2,838
Haynnui C. vicinus 0,059 2,510
Acanthocyclops gigas 0,039 2,812
A. vernalis 0,039 2,812
p. Acanthocyclops 0,039 3,156
Mesocyclops leuckarti 0,033 3,254
M. crassus 0,047 3,140
Haynnuii M. crassus 0,074 2,617
p. Mesocyclops 0,034 2,924
Haynnui M. leuckarti 0,069 2,595
p. Limnocalanus 0,070 3,174
p. Hemidiaptomus 0,073 2,548
Eudiaptomus graciloides, Eu. 0,036 2,738
gracilis
Eu. coeruleus 0,058 3,086
Arctodiaptomus 0,038 3,176
Macrocyclops albidus 0,045 2,750
Haynnuii Eucyclops serrulatus 0,066 2,498
Haynnuii Eurytemora velox 0,032 2,235
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3Havenus ( B ypaHennu W = Q L3 pas KOJIOBPATOK

(mo Ruttner-Kolisco, 1977)

Pona, Bug q Pon, Bug q
Anuraeopsis 0,03 Keratella quadrata 0,22
Ascomorpha 0,12 K. cochlearis (c wunom) 0,02
Asplanchna 0,23 Notholca (6e3 3y6y08) 0,035
Brachionus 0,12 Pleosoma hudsoni 0,1
Conochilus 0,26* | P. triacanthum 0,23
Collotheca*** 0,18** | Polyarthra 0,28
Euchlanis 0,1 Pompholix 0,15
Filinia 0,13 Synchaeta 0,1
Gastropus 0,20 Testudinella 0,08
Hexathra 0,13 Trichocerca (6e3 wunos) 0,52*
Kellikottia**** 0,03

* - mecto L° Gepérest Lb? , rae b — mmpuna tera;
** _gmecro L3 Gepéres b? ;

*** _ 0e3 JOMHUKA;

FXAX - Oe3 mmura.

Tpoghnocmsb 6000éma mosrcno onpederums no
eenuyune cpeoneil ouomaccnl 3a cezon (Kykoeckuii, Oxcuiok, lleo, I'eopeuesckuit, 1976)

- onuroTpodHsbIe (TpeaeaTbHO HU3Kas onomacca) — menee 0,1 /M
- onuro-Me3oTpodHbie (04eHb HU3Kas onomacca) — 0,1-0,3 /i

- me3oTpodHbie (Hu3Kas 6uomacca) — 0,4-1,0 /M,

- Me30-3BTpodHbIe (HIKe cpeHeil Gruomacca) — 1,1-5,0 r/m’;

- sBTpOdHBIe (cpennsist Guomacca) — 5,1- 10,0 r/m’;

- sB-nosmTpodHbie (Bbie cpeaneit) — 10,1-20,0 r/m°.

Cnucok 6u0o0e6 300n1anKmepos
Kaacce Rotifera

1.Trichocerca cylindrica

2. Synchaeta pectinata

3. Polyarthra vulgaris

4. Asplanchna priodonta priodonta

5. Lecane (Monostila) cornuta cornuta
. L. (s.str) ungulate

. Trichotria tetractis pauper

. T. pocillum pocillum

. Euchlanis dilatata dilatata

10. Dipleuchlanis propatula

11. Brachionus quadridentatus quadridentatus
12. B. quadridentatus brevispinus

13. B. quadridentatus cluniorbicularis
14. B. leydigii tridentatus

15.B. diversicornis diversicornis

16. B. diversicornis homoceros

17. B. forficula minor

6
7
8
9
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18. B. angularis angularis

19. Platyias quadricornis quadricornis
20. Keratella cochlearis cochlearis

21. K. cochlearis tecta

22. K. serrulata serrulata

23. K. quadrata quadrata

24. K. quadrata reticulata

25. K. valga valga

26. Notholca labis labis

27. Filinia longiseta longiseta

Monorpsin Cladocera

28. Diaphanosoma brachyurum
29. Daphnia longispina
30. Ceriodaphnia quadrangular
31. Macrotrix hirsuticornis
32. Acroperus harpae
33. Graptoleberis testudinaria
34. Chydorus sphaericus
35. Alona quadrangularis
36. A. rectangula
37. Bosmina longirostris
38. Bythotrephes cederstromii
39. Leptodora kindtii

Otpsa Copepoda

40. Eudiaptomus graciloides

41. Eucyclops (s. str) macrurus
42. Cyclops strenuous

43. Acanthocyclops languidoides
44. Mesocyclops (s. str) leuckarti

IIpakTnyeckas pabora Ne2

®EHBI 3EMHOBO/IHBIX U UCMTOJIb30BAHME UX B BHOUHINKALIMOHHBIX
LEJISIX

Heﬂb pa60mb1: AaTb OLCHKY CTaOMILHOCTHU pa3sBUTHA 3KOCUCTEMBI I10 (1)6HCTI/I‘ICCKI/IM IIpHU3HAKaM
3CMHOBOJHBIX

Ilhan padomur:

1.OnpenenuTs BUAOBYIO NPUHAJIEKHOCTb 36MHOBO/IHBIX;

2.0mpenenuTh MOpQyY OKpacku 3eMHOBOTHOTO;

2.0O1eHUTh MEPUCTUYECKHE TPU3HAKN 3€MHOBOJIHBIX U 3aHECTH 3HAYEHUS aCUMMETPUHU U CUMMETPUU
MPU3HAKOB B TaOIHILY;

3.3apucoBaTh CXEMY pacloJIOKEHUS OLIEHNBAEMBIX IIPU3HAKOB Ha TEJE )KUBOTHOTIO;

4.01eHUTh CTaOMIIBHOCTD PAa3BUTHUS SKOCUCTEMBI 0 MATUOATUIBHOM MIKase

Mopger okpacku nazyuiex:

1. Maculata (M). IIsTHucras. Ha crinHe npUCyTCTBYET psill KPYIHBIX MATEH (AUaMeTpoM oT 2-3 1o 7
MM). MX KOIM4ecTBO pacnosioKeHUe Ha Teje JIATYIIKM BapbupyeT, cocTaBisis B cpenHeM 10. ITaTHa
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MOTYT OBITh Pa30pocaHbl XaOTHUECKH WJIM PACIOJIaraThCsl ABYMS NPOAOJIBHBIMU psiiaMHu, a TpH
HAJIMYUU JTIOPCOMEIUATBHOU TOoJIOCHl (MOpda Striata) MOTYT CIMBATBCS B JIBE MPOJOJHHBIC TEMHBIE
noJiockl. YacTo B 001aCTH 3aTHUIKA €CTh ISTHO B BHJIE TIEPEBEPHYTOM JTAaTUHCKOM OYyKBBI V (A-TISTHO).
Jiis 3To# popMBI HEPEAKO XapaKTEPHBI JBA MATHA, MPOXOASAIINE OT Kpas Iia3a K CepeAUHHON JIMHUU
T'OJIOBBI B BUAC ABYX MPAMBIX WJIM HW30THYTBIX IIOJ YIJIOM IIOJIOC. B HCKOTOPBIX CIIy4YasdiX UMCHOTCA
JOIIOJIHUTCIBHBIC IIITHA Ha TOJIOBC. CreneHb MpOABJICHUSA HATHUCTOCTU MOKCET 3HAYUTCJIIBHO

MEHSATHCS: Y OJHUX OCOOCH IISITHA XOpOINO 3aMETHBI, TOTJa Kak y JPYTUX BBIPaXKEHBI clabo u
Pa3MBbITHI.

2. Hemimaculata (hm). IloaynsaTtaucrasa. [[ns 3Toii 11BeTOBOM MOp(BI XapakTepHO 3aMETHO
YMEHBIIIEHHOE KOJIMYECTBO MATEH, KaK MpaBuio, ot 2 1o 5. Hepeako ucuezaer uiu MeHsieT popmy A-
MATHO Ha rosioBe. OOBIYHO YMEHBIIAeTCs KOJIMUECTBO WM pa3Mep MATEH Ha TOJI0Be

3. Bursni (B) Yucras. [{ns 3T0ii GopMBI XapaKTEPHO MOTHOE, WX MOYTH TOJHOE, OTCYTCTBUE MATECH
Ha roJioBe. [lo anamorum ¢ Mmopdoit Maculata ee cienoBaiio 661 Ha3BaTh amaculata.

4. Punctata (P) Kpanuaras. Ha BepxHeil cropoHe Tena BMecTe ¢ KpYIHBIMH ISITHAMU, WK 0e3 HUX,
MPUCYTCTBYIOT B OOJIBIIOM KOJTMYECTBE «TOUKI - KA.

5. Hemipunctata (hp). [Hoaxykpamuaras. KpanuaTtocTh KOJTHUECTBEHHO BBIPAKEHO CJIa00, YMCIIO
TOYEK HEBEJIMKO. B psizie ciyuaeB Kpam4atocTh OTCYTCTBYeT (deHotum B).

KpanuarocTh, HE3aBUCHMO OT CTENEHU BBIPAKEHHOCTH HE COIpPSKEHAa C OOBIYHOW MSATHUCTOCTBHIO.
Takol TeHOTHUIT MOXKHO pacCMaTpUBaTh Kak He3aBUCUMBIN. M3BecTHBI 0coOu ¢ MP, hmP u T. 1.

6. Striata (S). Ilosocaras. Jlns »5Toif Mopdbl XapakTepHa cBeTiias JOpPCcOMeIUalibHas IOJoca,
OTpaHHYEHHAs PSAJAMH TEMHBIX MSATEH, KOTOPhIE MOTYT CIMBAThCS B TEMHBIE MOJOCHI WM 0€3 HUX.
WNHorpa monoca NpoxXoJUT HE yYepe3 Bce TeNo, a JIMIIb yepe3 TynoBuile. CTeneHb BBIPAXKEHHOCTH
MOJIOCHI pa3nuyHa. B 0HOM cilydyae CMHHas MoJioca BbIpaKeHa YETKO, TpaHula MEXKIY MOJOCOU U
obuM (HoHOM pe3kasi, y APYrux ocoOeil OHa BBIpaKEHAa HE YETKO, MEepexoj] K OCHOBHOMY (OHY
MJIaBHBINA. ['eHeTHYeckas mpHupoia YeTKOM MOJIOCHl BIIOJIHE ONpeeTieHHa, HO Ui CJ1a00 BhIpaXEHHON
MOJIOCHI OHA HE U3BECTHA. Y HEKOTOPBIX 0cobelt mosioca He BeIpaxkeHa (Astriata — 6ecrosiocast).
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7. Rugosa (R) Byropuaras. Ota ¢dopma xapakTrepusyeTcsi Oyrop4aroctbio Koxku. OHH MOTYyT
pacrnojiaratbCcsl XaoOTHYECKM U psaMu, OCOOEHHO B Cllydae MPUCYTCTBHSI CIHMHHOM IOJIOCHI.
I'enernueckas neTepMUHaLUs PU3HAKA HE W3BECTHA. Byropku MOryT OBITH CONPSKEHBI C MSATHAMU U
OBbITh HE3aBUCUMBI OT HUX. OcoOH, y KOTOPBIX OTCYTCTBYIOT OYrOpKH Ha KoXe, UMeroT (perotun 0.

JUig OLIeHKH cTa0MJIBHOCTH Pa3BUTHA HEOOXOIUMO MOJyYEHHE JAAHHBIX IO ONpeAeTEHHBIM
MOpP(OJIOrMYecKUM TMpHU3HaKaM. V3MeHeHne CTaOMIBHOCTH PAa3BUTHUS Cpelbl OTpa)kaercs Ha
M3MEHUYMBOCTH CaMbIX Pa3HBIX MPHU3HAKOB opraHu3Ma. BpiOopka ¢ MOJenbHOI IUIOMIAIKU JTOJDKHA
cocTaBiATh nopsiaka 20 ocobeit. OieHKa cTaOMIBHOCTU Pa3BUTHUSA MO KaXKJIOMY NMPU3HAKY CBOJIUTCS K
olleHKe acuMMeTpuu. Ha mpakTuke 3T0 o3HauaeT ydyé€T pa3idyuil B 3HAUEHUSX MPU3HAKA ClIeBA U
crpasa.

WuTerpanbHbIM  MMOKazaTelneM CTAOMWJIBHOCTH Pa3BUTHS Ui KOMIUIEKCa MEPUCTHUYECKUX
MIPU3HAKOB SIBJIETCS CPENHSAS YaCcTOTa ACHMMETPUYHOTO MPOSBICHHS Ha MpPU3HAK. DTOT MOKa3aTeib
paccuuThIBaeTCs Kak CpeAHss apudmMeTnyeckas 4Yucia aCHMMETPUYHBIX MPU3HAKOB Y KaXKI0M ocoou,
OTHECEHHAsh K YHCIy HCIOJb3yeMbIX MPHU3HAKOB. B MaHHOM cilyyae HE Y4YMTHIBAE€TCS BEJIMYMHA
pasnuuus MeXIy CTOPOHaMH, a JUIIb caM ()aKT acUMMETpPUH, HECXOJCTBAa 3HAYCHHI NMpU3HaKa Ha
pa3HbIX CTOPOHAX Tea.

3eMHOBOJIHBIC SIBJISIOTCA YAOOHBIM OOBEKTOM JUIsi OMOMOHHMTOpWHTA. Tak Kak amuouu
OOWTAIOT Ha TPaHUIIC JIBYX CpeJl — BOJAHOW M HAa3eMHOH, COCTOSHHUE MX OpPraHu3Ma B TOJHOW Mepe
OTpaXkaeT COCTOSIHHE OKpYXKaroliei cpepl. Hanbosiee yioOHBIMY JIs aHAIKM3a SABJISIOTCS JIBE TPYIIIIBI
MPU3HAKOB — TPU3HAKK OKpPAcKH M ocreojiorud. Ilpu paboTe ¢ JATYIIKAMH HCIIOJB3YIOTCS TaKUe
MPHU3HAKK KaK YKCIIO T0JIOC M IISTSH Ha Oeape, TOJICHH M CTOIIE, YHCJIO MSTEH Ha CIIMHE, YUCIIO OeJIbIX
IATEH Ha IUIAHTApPHON CTOPOHE MANbIICB 3aJHEH KOHECYHOCTH, YMCJIO IOp Ha IUIAHTAPHON CTOPOHE
4eTBEPTOTO MaJIbIla 33 JHEH KOHEUHOCTH, YHCIIO 3yOOB Ha MEKYEITIOCTHON KOCTH U COIITHUKE.

Tabnuya 1

O6pazernt TabIUIBI 151 00paOOTKH JaHHBIX C UCMIOIB30BAHUEM MEPUCTUYECKHX (CUETHBIX) MPU3HAKOB

Howmep npusnaka ITokazarens
No 1 2 3 4 5 6 A Aln
ocobu
I J1 I J1 1 J1 1 J1 1 J1 I J1
1 1-0 0-1 1-1 1-1 2-2 1-1 2 0,33
2 2-1 1-0 1-3 1-3 3-2 0-1 5 0,83
3 1-2 1-1 2-2 1-1 2-1 1-1 2 0,33
4 1-1 1-1 2-4 1-1 2-3 1-1 2 0,33
5) 1-1 1-1 1-1 1-1 1-1 1-0 1 0,17
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6 1-1 1-1 1-3 0-1 1-1 0-1 3 0,50

7 1-1 1-1 1-2 1-2 1-1 0-1 3 0,50

8 1-0 0-0 3-2 1-1 0-0 1-1 2 0,33

9 1-1 1-1 2-2 1-1 1-1 0-0 0 0

10 0- 1- 3- 1-1 1- 2— 4 0,67
CpenHss yacToTa aCUMMETPUYHOTO ITposiBiaeHus Ha npusHak 0,40+0,07

II, JI — COOTBETCTBEHHO 3HAYCHHE IIPU3HAKA CIIPaBa U CIIEBA
A — 4HCII0 aCUMMETPUYHBIX IPU3HAKOB
N — YHUCII0 IPU3HAKOB

[Tpu mpoBeeHNY aHANN3a HY)KHO YYUTHIBATh CIEAYIOIIAE PEKOMEH AT :
— HE CJIeJIyeT YUYUTHIBATh MEIIKUHN KpaIT;
— npu paboTe ¢ mpusHakamu 1—6 ObIBaeT TPYyIHO OTJIMYHUTH MHATHO OT moJiochl. [lonocoit MoXxkHO
CUMTATh TOT DIIEMEHT PUCYHKA, JUTMHA KOTOPOTO, 10 KpaifHel Mepe, B /iBa pa3a MPEeBHIIIACT UPUHY;
— IISITHA CIIMHBI, PACIOJIOKEHHBIE MEXAY LEHTPAJbHOM JMHUEH W J0p30-JIaTEPAIBHOU KEJIE30H,
CIIE[yeT YYUTBHIBATH OT OCHOBAHMS TOJIOBBI JIO TIOJB3JONIHON KOCTH, TaK KakK KayJalbHEe YacTo
pacrioiaraeTcsi MHO)KECTBO MEJIKHX IISITE€H, TOUYHBIH YUET KOTOPBIX 3aTPyJHHUTENICH;
— CJIe[lyeT YYUTHIBATh TOJILKO HamOoJiee KPYIMHBIC MOPHI Ha IJIAHTAPHOW MOBEPXHOCTH YETBEPTOTO
naeiia. Yuceno Takux mop oObYHO OBIBaET HE OOJIBIIE TIATHAIIATH;
— MECTO COEIMHEHHS MEXKUYEIIOCTHOW KOCTH ¥ BEPXHEYETIOCTHON KOCTH OMPEICTUTHh TOCTATOYHO
JIETKO, TaK KaK COCTMHEHNE 3TO TOIBUKHO;
— mpu moAcuY€Te yucia 3y0oB ClieyeT MOMHHUTD, 4TO Y aM(PuOUil TPOUCXOAUT CMEHA 3y0O0B B CBSI3H C
4YeM, OJIHOTO WJIM HECKOJIbKUX 3yOOB MOXET HE XBaTaTbh, OJTHAKO 3TO JOBOJIBHO JIETKO ONPEAETUTH I10
OOJIBIIIOMY PACCTOSIHUIO MEXK Ty 3y0amu. Takol Mpomyck B 3yOHOM psiy CAeAyeT YUUTHIBATh Kak 3yO0.
JInst OLEHKH CTaOMIBHOCTH Pa3BUTHs TpaBsHOU jsrymiku (Rana temporaria) ucrmonb3yroTcs
cienymomnre Mopdoorniyeckue npu3HaKku:

1 — ymci0 MoNoC Ha TOp3aTIbHOM cTOpOHE Oenpa;

2 — YHUCIIO TISATEH Ha JIOP3ajbHOM cTOpOHE Oenpa;

3 — YHUCIIO MOJIOC Ha JJOP3aIbHOM CTOPOHE TOJICHH;
4 — 9ucIio MATEH Ha JIOP3aJIbHON CTOPOHE TOJICHHU;
5 — 4muCIIo MOJIOC Ha CTOTIE;

6 — YUCIIO TIATEH Ha CTOTIC;

7 — YUCIIO TISATEH HA CIIHHE;

8 — uncno 6yropkoB Ha JI-00pa3HOM MATHE CIHUHBI;
9 — yuco 3y00B Ha MEKUYEIIOCTHON KOCTH;

10 — uncno 3y00B Ha COLTHUKE
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1—13 — MepucTnyecKne NpusHakm:

1= 41O NONOC Ha [op3anbHOM cTopoHe Benpa;

2 — 4nCNO NSTeH Ha fop3anbHoW CTopoHe Benpa;

3 — YXC0 NONOC Ha A0P3aNnbHOM CTOPOHE roNeHu;

4 — 410 NATEH Ha [OP3alibHON CTOPOHE roNeHw;

5 = 4ucno nonoc Ha crone;

6 — 4nCIo NATEH Ha cTone;

7 — 4MCNO NATEH Ha CnuHe;

8 — Ym0 Benbix NATEH Ha NNaHTapHOW CTOPOHE BTOPOro ManbLa 3aiHen KOHeYHOCTH;
9 — 4nano Henbix NATEH Ha NaHTaPHOW CTOPOHE TPETLEro NasbLa 3afHer KOHEYHOCTH;
10 — 4umcno Benbix NATEH Ha NIAHTaPHOWN CTOPOHE YeTBepToro nanbla 3afiHen KOHEeYHOCTW;
11— 4K1Cno nop Ha NNaHTapHOW CTOPOHEe YeTBePTOro NanbLa 3aHen KOHEYHOCTH;
12 = 4mcno 3y6oB Ha MEXHENIOCTHOM KOCTH;
13 — 4u1cno 3y0oB Ha COLLHMKE.

Puc.1. Cxema MOp(I)OJ'IOFI/I‘-ICCKI/IX MMPU3HAKOB I OLUCHKH CTaOUILHOCTH pPa3BUTHA HOHYJIHLII/Iﬁ
JTYHICK

Tabmuna 2
IIamubanivhas wkana oyeHKu cmabuIbHOCMU pa3gumus
Bamn Bennunna nmokasareis cTaOMILHOCTH
pa3BHUTHS
1 <0,50
2 0,50-0,54

23



3 0,55-0,59
4 0,60-0,64
5 >0,64

YeM BbIIe CTaOMJIBHOCTH PAa3BUTHSA, TEeM HIKE BEIMUYMHA (DIYKTYHPYIOIIEH acHMMETpPUH.
Hanbosiee cTaOMiIbHBIME SBISIOTCS YKOCHCTEMBI C BETMYMHOW TMOKA3aTeisi CTaOMIBHOCTH Pa3BUTHS
(cpenHeii yacTOTOM aCHMMETPUYHOTO MPOSIBIIEHUS Ha Ipu3HaK) MeHee 0,50.

I[IpakTnueckas padora Ne3

WCMOJb30BAHUE METOJA MOP®O®U3NOJIOTMYECKUX UHIUKATOPOB
JUIL OLIEHKH COCTOSIHUS
OKPYKAIOUIE CPEJBI

Ilenws padomei: ocBouTh MeTO MOPGOPHU3NOIOTUIECKUX UHAUKATOPOB JIJIsl OLIEHKH COCTOSTHUS
TIOMYJISIIIMKA JKUBOTHBIX

IInan pabomuwr:

1.ITo3HaKOMHUTBCS ¢ 0COOEHHOCTSIMHM BHEIIHETO O0JIMKA TPaBSIHOM JIATYLIKH.

2.0npenenuTh Maccy Tena.

3.BCKpBITh ¥ pacCMOTPETH 00I1I€e PACIION0KEHHE BHYTPEHHUX OPTaHOB.

4.3Bneub BHYTPEHHHE OpPraHbl: CEpALE, JIETKUE, TOUKH, )KEIYI0K, KUIIEUYHHK, [IEUYEHb.

5.B3BecuTh BHYTpEHHHME OpraHbl, M3MEpPUTh UIMHY KHILIEYHUKA. Bce naHHBIE 3aHECTH B
TaOHILy.

6.BCKpPBITH KETYTOK U pACCMOTPETH €r0 COJECPHKUMOE.

7.BpICUMTaTh OTHOCUTEIIBHBIN BEC BHYTPEHHUX OPTraHoB 10 (opMyIie:

HNunekc oprana C = m oprana/ m tena (Mr/t)

Bckpoimue nazywiku

1. PacripaBUTh KOHEUHOCTH JISITYLIKH, IIOJIOKUTD €€ Ha CIIMHY B BAHHOUKY, OTTSAHYTh ITMHIIETOM
KOXY B HYDKHEN 4acTu Oproxa u Hajape3arhb ee HO>KHHALIAMHU.
2. Beectu B pa3pe3 TyNyr BETBb HOXHMHII, U OTTATHMBAs BCE BPeMs KOXKY KBEpXY, UTOOBI He
MIOBPEIUTH HWIKEJIE)KALIUE MBIIILBI, CIIENATh pa3pe3 OT 3aJHEro KOHIA Tela 0 POTOBOIO OTBEPCTHSL.
3.B obnactu mneperHMX KOHEYHOCTEH cienaTh IONepedHble pa3pe3bl KoxkH. KoxHble JIOCKYTHI
OTBEPHYTh B CTOPOHY U 3aK0JIOTh OyiaBKamH; OyJIaBKM BKalbIBaTh B BOCK Koco. [Ipu oTBOpaunBanuu
KOXM OOpaTuTh BHMMaHHE, 4YTO OHa MpHpOcia K HIDKEIEeKAIlMM MBIIIaM JIMIIb B HEMHOTUX
y4JacTKax; BC€ OCTaJbHOE IMPOCTPAHCTBO 3aHATO TMOJOCTSAMM IMOJKOXKHBIX JIMM(ATHUECKUX JIaKyH.
Mexay BETBSIMHU HIDKHEH YENIOCTH BHAHO LIMPOKYK) MEKYENIOCTHYIO Mbiiy (puc. 2, b, 1),
UTPAIOLIYI0 BAXKHYIO pOJIb B MEXaHHU3Me JbIXaHud. Jlanble Ha3aa paclosOKEeHbl KOMILIEKCHI MBbIIIIL]
ieyeBoro mnosca (puc. 2, b, 2), yKpemIsomMuX ero U o0ecrneynBaromuX IBIKEHHE KOHEYHOCTEH.
Xopo11o BUIHA UMEIOIasi METaMepPHOE CTPOEHHE MYCKyJlaTypa KuBoTa (puc. 2, b, 3); TOJBKO 371eCh U
B MBIIIIAX MMO3BOHOYHOTO CTOJ0Aa y OECXBOCTHIX 3€MHOBOJHBIX €IIE€ COXpPAHSIETCd METaMEPHOCTH
Myckynatypsl. [To cpenneil TMHUM )KUBOTA MIPOCBEUMBACT TEMHAs MOJOCKa — OprolIHas BeHa (puc. 2,
b ,4) 5 BIIJAIOLINE B HEe BEHBI OpIOIIHOM CTEHKHU.
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Puc.2. TlocnenoBarenbHOCTh MPOBEACHUS BCKPBITUS JIATYIIKU
A — pa3pesaTb KOXKYy;

b — pa3pe3ars cTeHKy Tena;

B — oTBepHYTH CTEHKM Tena:

1 — MEXUETIOCTHBIE MBIIIIIBI;, 2 — MBI TIJICYEBOTO MOsCa; 3 — MBITIIBI OPIOIIHOW CTEHKU; 4

— OprolTHas Be€Ha; IyHKTUP — JIMHUU Pa3pe30B

4. OTTSAHYTh KBEpXYy NMHHIETOM MBIIIEYHYK) CTEHKY 3aJHEH 4acTH KUBOTA, IPOpPE3aTh €€ W,

BBE/IA B pa3pe3 TYIYIO BETBb HOKHUIL M BCE BpeMs MPUIIOJAHUMAS €10 MBIIICYHYIO CTEHKY (4TOObI He
MOBPEANTh BHYTPEHHHE OPTaHbl), MPOBECTH pa3pe3 Brepen, B 3 — 4 MM COOKY OT OpIOITHOW BEHBI
(puc. 2, F) BIIIOTH 10 Hayana poToBoil mojoctu. OCOOEHHO OCTOPOKHO Mepepe3aeTcs MosiC MepeaHUX
KOHEYHOCTEH, MOJ KOTOPBIM JISKHUT CEpJle C OTXOAIIMMH OT HEro cocymamu. BTopoil paspes
MPOBECTH, KaK IMOKa3aHO Ha puc. 2, b , TakuM e o0pa3oM, HO C IPyroil CTOPOHBI OT OPIOITHOM BEHBI.

5. [IMHIETOM OCTOPOYKHO OTBECTH MBILIEUHbIE CTEHKH B CTOPOHBI (MPU HEOOXOAMMOCTH MOpe3ast
HOXXHHIIAMH TOHKHUE TJICHKH, UIYIIHAE K BHYTPEHHUM OpraHaM) M 3aK0JIOTh uX OynaBkamu (puc. 2, B);
OprolIHas BEHA OCTAETCS HAa MECTE B MBIIIEYHOM JIOCKYTE.

6.0OCTOpPOKHO yJIaTUTh MBIIICYHBIHN JIOCKYT C OPIOIIHON BEHOM.
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Puc.3. BckpbiTas camka TpaBSHOU JIATYIIKA

1 — cepaue; 2 — nérkoe; 3 — neBas JONACTh NIEYCHH; 4 — IpaBast JIONACTb MMEUCHHU; 5 — KCTYHBIN MTy3bIPh
B IIEHTPAJIBLHOM JIOMACTHU MMEUYECHH; 6 — )KENYN0K; 7 — MOJKETyI0uHas JKelie3a; 8§ — ABCHAALlaTUIIepCTHAS
Kuimka; 9 — Tonkas kumka; 10 — mpsmas kumka; 11 — ceme3énka; 12 — kioaka (BckpbiTa); 13 —
MOYEBOH My3bIpb; 14 — oTBepcTHEe MOUYEBOro my3sips; 15 — mouka; 16 — mouerounuk; 17 — napHsie
OTBEpPCTHUSI MOYETOUHHUKOB B KJloake; 18 — mpaBblil suYHUK (JIeBbIl yaanéH); 19 — xxupooe teno; 20 —
MpaBblil AieBOd; 21 — JeBbIN SilleBOI; 22 — MATOYHBIA OTHEN SIIEBOIA; 23 — OTBEPCTHUE SiMlIEBOIAa B
KJI0aKe; 24 — criuHHas aopta; 25 — 3aaHss nojast BeHa; 26 — o0uas coHHas aprepus; 27 — jneBas Ayra
aopThl; 28 — KOKHO-JIErOYHas apTepus

O01mee pacnos1o:keHe BHYTPEHHUX OPTraHOB

B BepxHell 4YacTH MOJIOCTH Tella JIEKUT TPEXKAMEPHOE CEpAlle. XOpOIIO 3aMETHBI
TEMHOOKpALIEHHbIE ITpeJcepans U 0oJiee CBETIbIH KellyI0ueK.

Ilo Ookam cepiama lexar TEMHO-cepble TOHKOCTeHHble Nérkue. Kak mpaBuiio, OHU TNpHU
BCKPBITHH CIAJAIOTCS U TO3TOMY IIOXO 3aMETHBI.

Hwmxe cepaa HaxoauTcst 60bIIas TPEXIIONACTHAs MeYeHb. MexX 1y JIONacTsMU MeYeHU BUJICH
OKPYIJIbIM 3eeHoBaTo-Oypbli KemuHbli Mmy3blph. 110 meueHblo B JIEBOM YacTH Tella PacIoJIokKeH
KEIYIOK, MEepexXosIUi B JBEHAUATUIIEPCTHYIO KHUIIKY. B merie Mmexay IBEeHaAlaTUIIEPCTHOMN
KUIIKOM M JKETyJKOM Ha OpbDKeHKe MpUKperuieHa HeOoJbIIas OpaHXKeBO-KENTask MOJPKETyI0uHas
xene3a. JIBeHaaUaTUNEepCcTHas KUIIKA MEPEeXOAUT B TOHKYIO KHILIKY, KOTOpas CBEpHyTa KIyOKOM.
ToncTelii 0TAEN KUIIEYHUKA TUI0XO0 3aMETEH, a MpsiMast KUILKa, HA000pOT, BeIpaXkeHa oueHb 4€Tko. Ha
OpbDKeiiKe, MPUMEPHO Ha YPOBHE MEPEAHEr0 Kpasi MPSMOI KUIIKH JIEKUT OOpJOBOTO IIBETA OKPYIIIOe
Tenble — cene3€Hka. Han npsaMoi KMIIKOM, B MecTe €€ BBIXOJa B KIIOAKy, pacliojaracTcs Ipo3padHblil
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JIBYXJIOTIACTHOH MOYEBOH My3bIph (4aCTO NpPU BCKPBITUM OH TMOBPEXKAACTCS, CIagaeTcs M ObIBaeT
IJI0XO 3aMETEH).

[Touku pacnoyoKeHbl Ha CHUHHON CTOPOHE OPIOIIHOM MMOJIOCTU U TPUKPHITH KUIIEYHUKOM, a Y
CaMOK JIATYHIIEK U IOJIOBBIMM OpraHamu. [IpunojHsSB NUHUETOM KHUIIEYHHMK (M SMYHUKU y CaMOK),
MOXHO YBHUACTb IIOYKHM U JIC)KAIIUC BICPECAU HHUX IKHUPOBBIC TCJIAa, KOTOPBIC IPCACTABJICHBI
MHOTOJICTIECTKOBBIMU ITJIOCKUMU O6p330BaHI/I$IMI/I. Ecnu BCKPBIBACTCA CaMCll, TO IIOA KHUIICYHHUKOM
oOHapyXMBaETCs Mapa OBAIBHBIX CEMEHHUKOB. Y TIOJIOBO3PENION CAMKH BCS 3a[HSS 4acTh IMOJIOCTH
Tela 3aHATa SIMYHUKAMM, HAINOJHEHHBIMU sAHLAMU (MKpOM) M CBEPHYTUMHU B CIOXHBIH KIIyOOK
JUIMHHBIMHU  aiineBogaMu. CrenyeT MOJYepKHYTb, YTO I0JIOBas CUCTEMa CaMOK OOBIYHO pa3BHTa
HACTOJIbKO CHJIBHO, YTO 3aKpBIBACT JaXKe KHUIIEYHUK. [103TOMYy JIT pPacCMOTPEHHsS ITOCIICTHETO
MPUXOAUTCA OTOABUI'ATh AMYHHUKHU U ﬂﬁHeBOHBI B CTOPOHBEI.

6.4. MeTonuueckue peKoMeH/ a1 /LISl BBITIOJIHEHUSI KYPCOBBIX padoT (IIPOeKTOB) npu
Hanuvuu

Her B Hayimunn

7. IlepedyeHb OCHOBHOM M JONOJHUTEIbHON JTUTEPATYPbI, HEOOXOAUMOM /151 OCBOCHHS
JUCHUILIMHBI (MO1YJIfA)
@) OCHOBHAS!

Onexynosa, M.I! buounnukanus 3arps3HeHu : ydeOHoe mocodue / M.I. OmexyHoBsa ;
Cankr-IleTepOyprekuii rocynapCcTBEHHBIH YHUBEPCUTET. - 2-€ u3. - Cankr-IlerepOypr : M3naTenscTBO
Cankr-IletepOyprckoro T'ocynapctBennoro Yuusepcutera, 2016. - 307 c. : cxem., Taom., mwi. - ISBN
978-5-288-05674-1 ; To xKe [DnexkTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458079

DKoJloTUYeCcKasi TOKCUKOJIOTHS U OMOTECTUPOBAHHME BOJIHBIX IKOCUCTEM: YUueOHOe
nocoo6ue / C.B. Kotenernes, JI.H. Matopun, A.Il. Caguukos - M.: HUL] UHOPA-M, 2015. - 252 c.:
60x90 1/16. - (Beicmiee obpazoBanue: bakanaspuar) (ITepermnér 7b11) ISBN 978-5-16-010160-6
http://znanium.com/catalog/product/473568

[[TampaeB, A.B. Dkojgoruueckuii MOHUTOPUHT W JKCIIepTH3a : yuyeOHOoe mocobue / A.B.
[[TampaeB ; MuHucrepcTBO 00pa3oBaHuss W Hayku Poccuiickoit ®Deaepanun, DenepanbHOe
rocylapcTBEHHOE OIO[KeTHOE 00pa3oBaTeIbHOE YUpEXKJIEHUE BBICIIETO MPOQEeCcCHOHATHLHOTO
obOpazoBanus «OpeHOYprckuil rocyrapcTBEHHbIN yHUBEpcuTeT». - OpenoOypr : OI'Y, 2014. - 141 c. :
tabn., wn. -  bubmmorp.: . 134, ; To xe  [DOnexkTpoHHBIH  pecypc]. -
URL.:http://biblioclub.ru/index.php?page=book&id=270263

EBcrudeena, T. buonornyeckuit MonutopuHr : yuebnoe nocodue / T. EBctudeena,

JI. ®abapucoBa ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit denepanuu, denepaibHoe
roCylapcTBEHHOE OIOMKeTHOE 00pa3oBaTeIbHOE YUPEXKAECHHUE BBICIIErO MPOQEeCcCHOHATHLHOTO
obpazoBanus «OpeHOyprckuii rocyaapcTBEeHHBIN yHUBEpcUuTeT». - Openodypr : OI'Y, 2012. - 119 ¢. ; To
xe [Dnekrponnsii pecype]. - URL:http://biblioclub.ru/index.php?page=book&id=259119

0) 0ONOTHUMENbHAAL:
bruonnaukamus cocrosiHus OKpykaromiei cpezbl : Monorpadus / B.C. I'py3aes.

— M.: NH®PA-M, 2018.— 160 c. — (Hayunas MBICITB).—
www.dx.doi.org/10.12737/monography 5a6f02e2738690.08466285.
http://znanium.com/catalog/product/956606

DKOTOKCUKOJIOTHYECKHE HCCIETOBAHMS MPHOPEKHON YEPHOMOPCKOM HXTHO(MAyHBI B
paitone CeBactomons / . - Mocksa : U3narensctBo 'EOC, 2016. - 358 c. - ISBN 978-5-89118-719-1
To sxe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=469642

8. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu «AHTEpHETY,
HeO0XOIMMBIX /1151 0CBOCHHS 1M CHUIITUHBI
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OnexkmponHvie OUOIUOMEUHbLE CUCTNEMbL:
1. OBC YuuBepcuterckas oubnmoreka onnaiin - http://biblioclub.ru
2. OBC «Jlanb» https://e.lanbook.com
3. DBC «ZNANIUM.COM» http://znanium.com

9. Onucanue MaTepuaJbHO-TEXHHMYeCKOI 0a3bl, HeOOX0AUMOH I OCYLIeCTBJICHHSA
00pa3oBaTe/IbHOI0 Npouecca Mo AUCHUILINHE

1.MynbTUMeana-1mpoexTop;

2.IlepcoHanbHBIN KOMIIbIOTEP, HOYTOYK;

3. DkpaH;

4.bunokynsipablie 1yl MBC-9;

5.Pyunsle nmymsl;

6.Muxkpockonsl MBC;

7.Yepena MO3BOHOYHBIX KUBOTHBIX;

8.Pa3garounsbrit marepual:

— BBIOOPKH PEYHBIX PHIO pa3HBIX CHCTEMATHUYECKUX TPYIIIT;

— BBIOOPKH 3€MHOBOJIHBIX PA3HBIX CHCTEMATHUECKUX TPYIIIT;

— BBIOOPKH PENTUIINHN Pa3HBIX CUCTEMATHIECKUX TPYIIIT;

— TYIIKH MTHI] Pa3HBIX CUCTEMATHYECKUX TPYIIIT,

— TYIIKHA | Y€perna MIICKOMUTAIOIINX Pa3HbIX CUCTEMAaTHYECKUX TPYIII;

9.Uydena nTuil ¥ MIEKOIUTAIOMIMX — MPEICTABUTENEH Pa3HbIX CUCTEMATHUYECKUX U
HKOJIOTUYECKUX TPYIIIL;

10.MarepuanibHble BAHHOYKH;

11.I1mHIETHI;

12.IIpenapoBajbHbIE UIJIBI;

13.Cxanpnenu;

14.9neKTpOHHBIE BECHI;

15.13mepuTtenbHas JICHTa;

16.JInneiiku;

17.1TaHreHIupKyiu;

18.AxBapuymbl;

19.1IpenmeTHBIE U TIOKPOBHBIE CTEKIIA;

20.HoxxHHIIEL,

21.YameyHslie BeCbl U Pa3HOBECHI.

22.Kameps! boroposa;

23.I'pagyupoBaHHbIE IUIETKU;

24 . XUMHAYECKHE CTaKaHBbl,

25.I11aHKTOHHBIE CETH BEPTUKAIBHOTO JIOBAa CUCTEMBI J[>kenu;

26.baromeTpsi;

27. lHo4epniaTeny;

28.0Kynsp-MUKPOMETPHI;

29.MepHble HIMIIUHPHL;

30.AxBapuymBsl;

31.IlpenmeTHbBIE U TOKPOBHBIE CTEKIIA;

32.CTexIsgHHbIC NaJ0YKU;

33.@ukcupoBaHHbIe (POPMATHHOM KOJIMYECTBEHHBIC U KQYECTBEHHBIC TPOOBI 300TUIAHKTOHA,
OeHTOCA.

34 .MarepuanbHble OaHKU.

35. luck Cekku;

36.Cauxu Ju1s BOAHOMU (hayHBI;

37.CxpeOku 11t BOTHOM (hayHBI;

38.HanoGHble JIymsl;
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39.JIuHeiiku ¢ neHol aeneHus 1 Mum;
40.Tpancnoptup;
41.IllTaHreHUUpPKYIb;

42 .baHns anexkTpuyeckas;

43 Yamxku Iletpu;

44 . X0n01UIbHUK OBITOBOM;
PeaxTuBbl ans pukcanun
45.®opmanuH 4% pacTBop;
46.Crnupt 3TUI0BbIN IUThEBON 95%;
47.Cnupt 3TUIIOBBIM TEXHUYECKUH ;
48.Bosna nuctuiipoBaHHasl.

.HCKIII/IOHHI)IC 3aHATHA HOPOBOJATCA B aAyAUTOPHUAX C Tpe6y€MI>IM YHUCJIIOM IIOCaAO0YHBIX MECT,
000pyI0BaHHBIE MYJIBTUMEINA.

JIaGoparopuu, cienagbHO 000PYA0BAHHbBIE KAOWHETHI.

Yuebnwiti kopnyc «E», ayo.Ne 116 Hayunas nabopamopus (2u0podouosocuu u uxmuoaiocui)
JlaGopaTopHbIe CTOJBI: 2 TPUCTEHOYHBIX, 2 OCTPOBHBIX; 11 1a60paTOpHBIX CTYNIbEB, MOWKA, CYIINJIIKA,
2 mixada Jyist 1abopaTopHOU MOCYIBI.

[ToneBoe obopynoBanue: 6aromerp PyrTHepa, AHOuepnarens JkMaHa-bepmka, MIaHKTOHHBIE CETKH,
muck Cekkw, ocyza ajsi Ipo0, MepHbIe pelKy;

O6opynoBanue Uil KamepaabHOM 00paboTKH Mpo0: MUKPOCKOT TPUHOKYIISIpHBIN Mukpomen 2 Bap. 3-
20 — 1 wt; mukpockon crepeockonmueckuiit MC-2-ZOOM 2 CR- lmit.;

MUKpockombl buomen - 3, buonam; crepeockormmueckue nynsl MBC -9, MBC-10; mudpoBas
BHJICOKaMepPa U1 MUKPOCHEMKH; OKYJISIPHbIE MUKPOMETPBI, 00BEKT-MUKPOMETPHI;

kaMmepsl boropoBa, kamepsl ['opsieBa; mTeMmnenbHble TUIETKH, XUMUYECKas TOCy/a; MpenapoBajbHbIe
BAHHOYKH, IIperapoBajibHble HAOOpbI; M3MEpPHUTENIbHAs JOCKa, IITAHTCHLIUPKYIU; XOJIOAWIBHUK,
TEPMOCTAT; MeIIajika MarHuTHas ¢ mojgorpeBoM [19-6110; dorokamopumerp, pH-meTp; Bech Scout
spu cepus (Chaus); 2 kommbroTepa.

Yueonwiii kopnyc «E» ayo. Ne 214 Jlabopamopus sxonoeuu

JlaGopaTopHbIe CTOJIBI: 3 TPUCTEHOYHBIX, 3 OCTPOBHBIX; 12 71a00paTOPHBIX CTY/IHEB, MOWKA, CYIITHIIKA;
2 mkada st npudopoB;

Melajgka MarHutHas ¢ mojgorpeBoM [13-6110 - lmr.; aHanmu3aTop >KHAKOCTH KOMOWHHMPOBAHHBIN
«Qxcnepr-001-2.0.1» - 1 1mr.; aMmepoMeTpUYecKHil JaTYUK PACTBOPEHHOTO KHUCIOpOJa C
TepMossiekTpuueckuM mpeodpazoBarenem JIKTII-02; xonayktomerp «Qxcnepr-002-2-6-m » - 1miT.;
IIyMOMep Testo 816 — lmt.; Tepmomaruuk metan. TAC-3 — 1 wr.; pH-Merp; ntokcmerp 6 mT;
mokemetptsapkomep TKA; nHacoc-mpoOOOTOOPHHUK — 2 IIT.; JO3UMETP MOPTATUBHBIM - 2 IIT. BECHI
naboparopubie BJIA — 200; BeicoTromep PH-5/1520; Bunka mepHas; OypaB BO3pacTHOI; MUKpOGOH
HaMpPaBJICHHBIH; TUKTOGOH Sony; U3MEpUTETh BHOPAIMOHHON UYyBCTBUTENBHOCTH; OaHS BOJSHAs
mectumectHas [13-4300; 6ans Boasuas npeunsunonHas LOLPLB-212; nentpudyra OITH-3;

CB000OaHO pacmpocTpaHseMoe IporpaMMHOe obecrieueHre: O(UCHBIN TaKeT
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