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BBEJEHHUE

OmnpenesneHue OpraHu3MoB B THAPOOHOIOTHYECKUX UCCIIE0BA-
HUSIX C TOYHOCTBIO J0 BHMJA CTAHOBMTCS OJHON M3 00s3aTEIbHBIX
3ama4. B Hacrosimee Bpemsi OONBIIMHCTBO BOAHBIX OPraHU3MOB
UMEIOT MHIUKATOPHYIO 3HAYUMOCTh — MHAEKC CallPpOOHOCTH, U KaX-
JbIH B OTACIBHOCTH WJIM JIyYIlIE B COBOKYITHOCTH MOTYT IOCTaTOYHO
OTpesIeIEHHO XapaKTepU30BaTh KaueCTBO BOJBI MM CampoOHOCTD
Bozoéma (30Hb1). CyIiecTByeT MHOTO OLICHOYHBIX HHAEKCOB carpoo-
HOCTHU M pacuéTHBIX (HOPMYJ, KOTOPHIC YUYUTHIBAIOT MHIUKATOPHYIO
3HAaYUMOCTh OTIeNbHBIX BUA0B ([laHTne-Bykk) mnu B uemnom cucte-
MaTHYECKOH TPyYIIbl (XUPOHOMUAHBIM MHAEKC bamymkunoit). Otr
W IpyrHe MHICKCHl HCIIONB3YIOTCS B yUeOHOM MpakTuKe 1mo oouiei
TUAPOOMOIOTHH AJ1si OMOJIOTOB U BOJHON OMOLIEHOJIOTUH JUISI HKOJIO-
roB Ha ¢aKyynpTeTe OHOJIOTHH U Kosoruu Spl'y.

OmnpenesneHue OpraHu3MoOB TpeOyeT XOpOIIero 3HaHHUS MOpP-
¢donoruu ompeneasieMOd TPYNIbl C HCIOJB30BAHUEM ONTHUKU
1 1a00paTOpHOro 00OpynOBaHMs. 300JIOTMYECKOEe 0Opa3oBaHHE
0axaaBpOB-OMOJIOrOB M OCOOCHHO HKOJIOTOB JAJIEKO HEIO0CTaTOY-
HO JJISl CAMOCTOSITEJILHOTO ONpPECIICHUSI THAPOOMOHTOB B MEPHOA
nosieBoi mpakTuku. [IpeasapurenbHoe 3HAKOMCTBO ¢ MOPQOIIOrHe
OCHOBHBIX I'DYII BOAHBIX OPTaHHW3MOB M MPHOOpPETCHHE HABBIKOB
OTIpe/IeTICHNsI BUJOB MPOXOANT Ha Ja00OpaTOPHBIX 3aHATHUSX IO T'H-
npoouonoruu. [lpuctynas k onpeneaeHUIo OPraHU3MOB TUIAHKTOHA
n OEHTOCA, CTYACHTHI JAOJDKHBI U3yYUTh MOP(OIOTrHIo omnpenerse-
MO TpYIIIBI IO KOJIJICKIIMOHHBIM MIpernapaTaM MM M0 U3TOTOBJICH-
HBIM BpEMEHHBIM IIpenapartaM B riinnepuHe. CTyaeHTaM mpeagara-
€TCsl CaMUM BbIOpaTh Ul OIIPENEICHNs OPTaHu3Mbl U3 J1abopaTop-
HOT'O MaTepuasa, U3roTOBUTh BPEMEHHBIC MIPENapaThl U, UCIONb3Ys
JaHHbIC METOJUYECKHUE YKa3aHHs, IIONBITATHCS ONPEACIUTh CHavasa
pon, a 3aTeM B opranusMa. OnpeneneHue 10 BU1a IPOBOAUTCS 1O
CHelMaJbHBIM ONpeAcnuTeNsiM. B Hacrosimee BpemMsi CUCTEMaTHKa
rUAPOOMOHTOB IpeTepresna riyOoOKue peBU3nHU, U B 3TOU CBSI3U H3-
JlaHa Cepus OINpEeNeIUTEIeH U3 IIECTH KHUT, B KOTOPBIX OTPa)KEeHBI
PEBU3MHN MOCJEIHEr0 BPEMEHU W NPUBEICHBI KIHOUM OMPEIeSICHUS
710 poJia ¥ BUa MPECHOBOAHBIX I'MAPOOHOHTOB Poccuu u conpenens-
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HBIX TeppuTOopuid. PaboTa ¢ 3TUMH onpenenuTeNsaMu Ui HaYnHAar0-
LIMX CIELHATHCTOB BBI3BIBACT OOJIBIINE 3aTPYAHEHUS U3-32 OOMIHS
BUJ0B U TOHKOW JMArHOCTHKU I10 MPU3HAKAM CTPOEHUS OTIEIbHBIX
OpraHoB, 0COOEHHO POTOBBIX KOHEUYHOCTEH YJICHUCTOHOTHX H IOJIO-
BBIX KOHEYHOCTEH pakooOpazHbIx-Komenoa. Kpome Toro, 6ubimnoTre-
Ka ¢akynprera Ouojoruu u skonoruu SApl'Y He nmeer Bcell cepun
OIIPEAEIIUTENICH ITOCIEHEr0 U3JaHNUs.

JlanHbIe METOMYECKHE YKa3aHHsI TOATOTOBIICHBI C LIENbIO (op-
MHUPOBaHUS Y CTYJCHTOB 3HAHUH 1O MOP(ONIOrun OpraHu3MoB He-
KOTOPBIX Haubosee KPyMHBIX U MOCTOSHHO BCTPEYAIOMINXCS TPy
TUAPOOMOHTOB TJIAHKTOHA M OEHTOCA MPH MPOXOXKACHUU MOJIEBOH
NpakTUKHU. MeToanuecKknue yka3aHus HE SBISIOTCS ONPENCIUTENEM,
a TOJBKO OPUEHTHPYIOT CTYAEHTOB B Pa3HOOOpa3MM OTIENBbHBIX
MPU3HAKOB OPTaHM3MOB NPU H3y4eHHH Mopdoioruu. Beuay Heno-
CTaTOYHOCTH BPEMEHHU Ha JabopaTopHble pabOTHI, MPEMapoBKa KH-
BOTHBIX HE IIPOBOJUTCS U CTYJECHTAM IPEJIAraeTCsi U3y4uTh BHELI-
HHUE NPU3HAKU OTACIIBHBIX YACTEW Tejla U BUAUMBIX UX DJIEMEHTOB
CTPOCHUS, UMEIIIHUX TAKCOHOMUUYECKOE 3HaueHue. B IpuBOAUMBIX
TabIUIaxX NoKa3aHbl MPEACTaBUTEIHN POJOB U HEKOTOPbIE XapaKTep-
HbIE IIPU3HAKU TEX OPTaHU3MOB, KOTOPBIE LIUPOKO PACIPOCTPAHEHBI
B EBponeiickoii yactu Poccuu 1 MOryT BCTpeUuaThCsl B HALLIEM PETU-
OHE W TIPU MPOXOKICHHUH MOJIEBOH MPakTHUKU Ha Ouoctanuu SApl'yY
«Yneiimay. [Ins Gonee riy0OKOro U3ydeHUs TPYII THAPOOMOHTOB
UCIONB3yeTcs OMONMMOoTeuHas! TUTepaTypa U KHUTH U3 YacTHOH Ou-
ONMMOTEKH MpernoaaBaTesei, a TaKk)ke HHTEPHET-PECYPCHI.



1. IPOCTEHIIIME PROTOZOA

K mommapctBy Protozoa oTHOcATCS reTepoTpodHBIE 3IYKapHO-
ThI, CPEIN KOTOPBIX €CTh OJHOKJICTOYHBIE MOHO- U TOJMIHEPTUAHBIC,
MHOTOKJIETOUHBIE U KOJIOHHAIbHbIC opraHu3Mbl. O011ee cCBOHCTBO Beex
Mpe/ICTaBUTENeH MOUAPCTBA: MX OPTaHU3aLUsI HE BBIXOIUT 32 MIPEACIIBI
KJIETOYHOTO YPOBHS, T. €. MOAABIIsIONIee OOMBIIMHCTBO AuddepeHun-
POBOK, MPUBOASIINX K BOSHUKHOBEHHIO TOTO MJIM HHOTO ILJIaHA OpraHu-
3aMH1, TPOUCXOIAIT BHYTPU KIETOK. Y MHOTOKJIETOYHBIX MPOCTEHIINX
HHUKOT/2 HE BO3HUKAET TeTEPOKIICTOYHOCTD, NPUBOIAILIAs K 0Opa3oBa-
HHUIO aHcaMOJel KIIETOK, OOBbEAMHEHHBIX CXOJCTBOM BBIOIHSICMBIX
¢ynkumi (Tkanedt wim tkanonnos) (bypyxosckuii, 2010. C. 7).

I'maBHBIMM MOP(OIOTHUECKUMH XapPAKTEPUCTHUKAMH IPOCTEH-
LIUX SBIISIOTCS:

1. Pa3mepsr. OHM MOTYT BapbHpOBaThCs B mpeaenax 10°: camble
Mmenkue — 10 20 MM (Spiromonas angusta — 8—10—18Mkm), camble
KpYITHBIE — JIECSITKM CAaHTHMETPOB (HBIHE CYyLIECTBYOLIME (GopamMu-
HU(bEpHl U KOJOHUAIBHBIE paguoisipun) U Oonee 1 M (MCKomaeMbie
(opamuHudEps); pa3Mepbl ONIPEACIIOTCS cpeoit oontanus. CaMble
MEJIKHE — BHYTPUKJIETOYHBIC ITAPaA3UTHI.

2. ®opma U CTPOEHHE — OT MOCTOSIHHON OKPYIJION U OBAJIBHOM JI0 He-
MOCTOSIHHON ¢ OOJNBILINM HJIM MEHBLINM YHCIIOM BBIPOCTOB HKTOILIA3MBI
— TICEBJIOTIO TN (JIOOOTIONHA, (DHILIOTIO M, PU3OTIONH). Y BeIMYeHHE 10~
BEPXHOCTH 0OecreunBacT O0JIee MOITHYIO CBSI3b C OKPYKAIOIICH CPEIOH.

3. Okpacka (UBeT) — OT MPO3payHoOi 10 3eNEHOH, KpacHOH, Oy-
poii u naxxe u€pHoil. LIBeT 3aBUCHUT OT copepKaHMs B KJIETKE XJIOPO-
IUTACTOB Y MUKCOTPO(HBIX OPraHW3MOB, MUTMEHTOB U BKJIIOYECHUH.
Oxpacka HapyXHbBIX CKeJICTOB (PaKOBUH) y PaguoIsApuii U Gpopamu-
Hudep 3aBUCUT OT 0OuTaHus B 0oJiee WM MEHEee OCBELIEHHOW 30HE.

4. Ismxenne. IIpocTelux MOXKHO pa3feauTh Ha aKTHBHO JIBU-
rarommxcs (MoOwvst) u cuasanx (ceccuims). [lepBrie mepeaBuraroTcs
¢ moMo1pio KryTukoB (Mastigophora), pecanuex (Ciliata), nceBgomno-
qui (Sarcodina), yHIyIHPYOLIETO JBHKCHUS JITUIUTAPHBIX BBIPOCTOB
(Gregarinomorpha). Cunsiune npocTeinme Toxe MOTYT IIepeJBUraTh-
Csi: JoUepHHE 0COOM TP OECIOIOM PAa3MHOKEHUHU «OPOISHKKI TIOKHU-
Jal0T MaTEePHHCKYIO 0CO0b, TJIaBAIOT, HAXOAAT MOIXOISIINHA CyOcTpaTt
1 OCEAI0T, IpeBpalasch BO B3pOCIyIo 0codb (Suctoria).
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5. Iluranue. I1o TMIy MUTaHUS MPOCTEUIIUX MOXKHO Pa3ieiIUuTh
Ha xumHbIx (Infusoria, Dileptus, Didinium, Suctoria), nerputoaros
(Sarcodina), merpurodaros-pmistparopos (Infusoria, Tetrahymeno-
phorea, Peritricha), mapasuros (Sarcodina, Amoebina, Sporozoa,
Zoamastigota: Trypanosmamonadida, Diplomonadida, Parabasalia),
kommeHcanoB (Infusoria, Chonotricha — na paxax, Peritrichida pogos
Apiosoma, Ambiphrya, Scyphidia, Epistylis — Ha pbsiOax, Mpu Macco-
BOM Pa3BUTHHU CTAHOBSATCS MATOTCHHBIMHU). DTH OpPraHU3MbI OOUTAIOT
B OCHOBHOM Ha MOBEPXHOCTH TeJla BOAHBIX OECIIO3BOHOYHBIX (PaKoo-
Opa3HbIX, HACEKOMBIX). JJIs1 5KTOKOMMEHCAIOB XapaKTEPHO HATHYHE
Ppa3HOOOpa3HBIX alalTallli K MPUKPEINIEHHOMY 00pa3y KU3HU B BUJE
MPUKPENUTENBHBIX OPTaHelll, PAKOBHH U T. II., a TAK)Ke HAJIMYUE pa3-
JMYHBIX PACCETUTEIbHBIX CTAAHH.

6. Pasmuosxenue. Berpeuarores cnenyrone cioco0sr: 1. becro-
J0e — JIelieHue 0coOr Ha JIBe 0COOHU C MOCIEeTYIOIUM POCToM (Sarco-
dina, Amoeba; Infusoria); neneHue Ha HECKOIBKO WITH Jjake OO0JIbIIOe
yrcao ocobeil 0e3 mocnenyromero pocra — nanuHToMus (Volvox,
Dinoflagellata, Sporozoa — mu3oronus); sHAOAMEreHUsI (Sporozoa);
2. [Tonosoe: a) B popme konbroramuu (Infusoria); 6) ¢ raMmeTorenezom
u oOpazoBaHueM 3UroThl (Sporozoa, Opalinina).

B npecHoBOgHON THAPOOMOIOTHH CIIEHUATHCTBI 300JI0THYECKO-
ro npouiis, Mpe¥kae BCEro MPOTO300JI0TH, UMEIOT JIeJI0 C MpOCTeii-
LIMMH B HECKOJIBKUX CITyYasx:

1. dayHucTHYECKHE UCCIECAOBAHUs, KOra eCTb HEOOXOIUMOCTh
clienaTb aHHOTHPOBAHHBIE CIIMCKH (hayHBI KaKOTO-TO BOJOEMA 110 BCEM
OCHOBHBIM CHCTEMaTHYECKUM Ipymnam. B aTom ciydae marorcst criu-
CKHM BUJIOB B COBPEMEHHOH 300J0THuecKoil kinaccudukanmu. Crnucku
COCTaBISIIOTCSA CHEUUATUCTaAMU-IPOTUCTOIOTaMH Ha OCHOBE paHee
BBIITOJIHEHHBIX CHEUUAJIbHBIX HCCIEAOBAHUN U JTAHHOTO BOIOEMA
10 U3BECTHBIM MOp(odu3noIOrHueckuM rpynmnaM. B takux crmckax
OOBIYHO YKAa3bIBAIOTCSI OMOTOMBI, WM PACIPOCTPaHEHHE, CTENEeHb
BCTpEYaeMOCTH, 300reorpadus 1 Oudanorpaduyeckue nanHbie (AHHO-
THPOBaHHBIE clCKU (ayHbl o3epa baiikan. Ku. 1. 2001; Ku. 2. 2009).

2. YuéT npocTeHImX Kak KOMIIOHEHTa COOOILECTB M OMOLIEHO-
30B. [Ipr 3TOM 0OBIYHO MpecenyIoTCs LEIH: a) AaTh KOJIMYECTBEH-
HYIO OLIEHKY B COCTaBE COOOLIECTB 300MJIAHKTOHA 1 3apOCiieBOl (ay-



HBL. 37ech 0OBIYHO YUHTHIBAIOTCS] pAaKOBHHHBIE aMEOBI poioB Arcella
n Diflugia (puc. 1.1-1.4) B )xuBOM M (PUKCHPOBAHHOM MaTepHale;
0) yCTaHOBUTH MECTO M POJIb MPOCTEHIINX B TPO(O-LEHOTHUECKON
CTPYKType OMOTHAPOLIEHO3a. 31eCh YUUTHIBAIOTCS (DYHKIIMOHATIBHBIC
rpynmsl: xuuabie Buapl (Didinium u Dileptus) u cykropun-cocyuiue
(Suctoria), ¢punsTpatopel-cuasuue: Peritricha (Vorticella, Zootham-
nion, Carchesium), Choanoflagellata (Codonosiga, Sphaeroeca)
mo tabn. 1.1; B) AaTh OLEHKY MPOCTEHIINX KaK KOPMOBOTO OOBEKTa
JUIs1 KAaKOW-TO TPYNIbI OECTIO3BOHOYHBIX TN JIMYUHOK PHIO.

3. C unaukaropamu KadectBa BoJbl. CBOOOTHO KMBYILUE MPO-
CTEUIINEe MOTYT CIIy>KUTh YAOOHBIM U XOPOILIUM HHIUKATOPOM Kaue-
CTBa BOZABI B CHCTEMe OMOJIOTMYECKOH OYMCTKU CTOYHBIX BOJ U OT-
KPBITBIX BOJOEMOB. [l 3TOro HMCMONB3YIOTCS METOABI CBETOBOTO
MHUKPOCKOITUPOBAHHUS C HEBBICOKMM Pa3pelleHeM MHUKPOCKOMNa MpH
HaAOJIOICHNH 32 HATMYMEM, KOJTMYECTBOM M aKTHBHOCTBIO TaKUX OT-
psanoB uH(py30puii knacca Ciliatea, kak Hymenostomatida (Parame-
ciidae, Paramecium caudatum Ehr. — undyzopus tydenska), Perit-
richida (Vorticellidae, Vorticella — cyBotiku), Heterotricha (Stentor
coeruleus — TpyOau, cTeHOMOHHBIH BUN), Spirotrichea (Sporadotrich-
ida Oxytrichidae, Stylonychia); otpsin Hypotrichida («OproxopecHud-
ueie uHQYy30pum», Euplotes, Stylonichia) (cMm. Tabdmn. 1.2).

B kauecTBe 00BEKTOB OMOTOKCHKOJIOTHH MPOCTEUIINE TTOYTH HE
UCTIONB3YI0TCs. M3BecTHO HEOOMIbIIOE YUCTIO PadoT O OLEHKE HAKO-
TUICHUS KYJIbTYPaMH )KTYTHKOHOCLIEB PaJHOaKTUBHBIX H30TOIIOB.

4.1lpn wm3yYyeHHH IOJ MHUKPOCKOIIOM paKoOOpas3HbIX, JHYH-
HOK HACEKOMBIX M OJIMTOXET MOYKHO BHIETHb CHISYUX H(PYy30pHii-
KoMMeHcanoB. OcoOEHHO MHOT'OYHMCIEHHBI OHM Ha POTOBBIX KO-
HEYHOCTSIX, HapUMep, ITUANTOMYyca W Ha 3aJHEM KOHIIE OJIUTOXET-
TyOuQuuuA. ITo HallpaBiIeHnEe HanboJIee MOJHO U HHTEPECHO MOKET
OTIEPUPOBATh MPEICTABICHUSIMH O MPOCTEHIIMX Kak 00 ynoOHOM
U JIETKO JIOCTYITHOM OOBEKTE ONEPaTUBHOTO aHAIN3a KaueCTBa BOABI,
Hanpumep uHQy30pus TpyOad, OeclBETHBIC KTYTUKOHOCLBI — YeM
OoJblIIe HX, TEM XYy’Ke BOJIa. 3aKUCIICHHbIE BOAOEMBI BCETAa CONlepKaT
OosblIe paKOBUHHBIX aME&D. B 10CTaTOYHO OUYMILEHHBIX U OCBETIIEH-
HBIX CTOYHBIX BOJaX 0COOEHHO MHOro 3yriud. B mpubpexHsix co-
00IIIeCTBax peK BCeraa MOXHO HalTH MHoro auddiroruii. Hanbonee



4acTo BcTpeydaroTces apuesiibl. OHM BBIIEISIOTCS CBOEH TUCKOBUIHOM
¢dopmoii kpacHOBaTOrO, Oyporo WM ceporo usera. B ¢uxcupoBan-
HBIX Ipo0ax MJIAHKTOHA, 3apOCIeBOH (ayHbl U MUKPOOEHTOCA MBI BU-
MM TOJIBKO PaKOBHHKY, T. K. caMa am&0a npHu (pUKcaluu B3phIBAET-
cs. B MaTepuane MHBMBO MOYKHO HAOJIOAaTh, KaK aMEObI ABHIKYTCSL.
[TuTaercst 1 UMM KTO-TO U30UPATEIBHO — HEM3BECTHO, HO MHUIIEBOH
LIEHHOCTH OHH, BUAMMO, HE MPEICTABISIIOT. TeM He MEeHee X HaJo
YUUTHIBATh B IUIAHKTOHHBIX MPO0ax M Tak e, Kak Bce Apyrue opra-
HHU3MBI, CYMTATh B MPo0OE U HAa M°, ¥ HA M°.

B xuBOM Matepuaie, 0cOOCHHO U3 3apOCIIeBOH (ayHbI, WU B TPYH-
Te, B3SITOM II0 Ype3y BOZbI, MO>KHO YBHJIETh pa3HOOOpa3HbIX HH(Y30pHH,
KTYTHKOHOCLIEB ¥ aME&D, 0COOEHHO B MHTEPCTULMATILHON (hayHe.




Tabm. 1.1.

1 — Amoeba proteus; 2 — A. limax; 3, 4 — A. radiosa; 5 — A. viridis; 6, 7— Arcella

vulgaris;, 8 — A. discoides; 9, 10 — A. dentata, ceepxy (9), cboky (10);

11 — Difflugia corona; 12 — D. oblonga; 13 — Nebela coltaris, 14 — Eug-

lypha acanthophora; 15 — E. laevis; 16 — E. strigosa;, 17 — Salpingoeca;
18 — Astrosiga; 19 — Codonosiga,; 20 — Codonocladium



Puc. 1.1. PakoBunku amed

1 — Arcella hemispherical; la — 6uo co cmopouvl ycmovs, 2 — Ar-
cella gibbosa; 3 — Cyphoderia ampulla; 4 — Hyalosphaenia cuneata,
4a — euo cobony;, 5 — FEuglypha acantophora, u3 30mbl umanu;

Sa — E. acantophora, uz npogynoanu;, 6 — Trinema enchelyc;, 7 — Trine-
ma lineare; 8 — Nebela collaris; 8a — euo céboky; 9 — Nebela dentistoma;
10— Nebela vitraea (Hubucosa O. U, 1979.)

2 —

Puc. 1.2. PakoBuuku ame0

1 — Heleopera petricola; 2 — Lesquereusia spiralis; 3 — Pontigulasia bigibbosa;
4 —Pontigulasia incisa, 4a — ouappaema; 5 — Pontigulasia spectabillis; 5a —
ouaghpaema (Quducoea O. U, 1979.)
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Puc. 1.3. PakoBunku ame0

1 — Difflugia acuminata; 2 — Difflugia amphora; 3 — Difflugia coro-

na; 3a — co cmoponvy ycmwvsa;, 4 — Difflugia elegans uz npogynoanu,
4a —mo oce uz pumanu; 5 — Difflugia oblonga; 6 — Difflugia urceolata (Hubucosa
0.1, 1979.)

Puc. 1.4. PakoBunku ame0

1 — Centropyxis aculeata; 2 — Centropyxis aerophila; 2a — euo cooxy, 3 — Cen-

tropyxis discoides uz gpumanu, 3a — éuo cooxy, 36 — Centropyxis discoides, uz

npoghynoanu, 4 — Centropyxis hirsuta, 4a — euo cooxy; 5 — Centropyxis platys-
toma; 6 — Cyclopyxis kahli (Yubucosa O. U., 1979)
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Tabun. 1.2. Pecununblie nHPy30pHn:

1 — Paramaecium caudatum; 2 — Dileptus anser; 3 — Stentor viridis; 4 — S. coeruleus;

5 — Didinium nasutum; 6 — Euplotes sp.; 7 — Prorodon ovum; 8 — Holophtya nigri-

cans; 9 — Coleps hirtus; 10—11 — Zoothamnion arbuscula: xononus (10), 300uo (11);
12—-14 — Epistylis plicatilis, 13 — ocnosanue cmebdenvka, 14 — ghopma xononuu
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pakTnyeckas yactb. [Ipocreiine n3ydarorcs Ha 1abopaTop-
HBIX 3aHSATHSX IO 300JI0THH OECIIO3BOHOYHBIX Ha KYJIBTYpax, BbIpa-
LICHHBIX Ha CeHHOM oTBape (MHpy3opun), puce (am&Obl) n mpodax
C TOPOACKHX OYHMCTHBIX coopykeHui (3yraudsel, Tpydau). Ha mone-
BOM MIPaKTUKE 0 TUAPOOHOIOTUH MPH 00padOTKE MPOO 300MIIAHKTO-
Ha M 3apocieBOi (ayHbl CTYJEHTHI HAOIIONAIOT PAKOBUHKU aplell
u aupdaroruii. Kpome onpenenenus ux, HeoOX0AUMO YUUTHIBATh UX
YHCJICHHOCTh M OMOMaccy Ha M? U M>,

MeTtoauueckas 4acth. Ha 1ab0opaTOpHBIX 3aHATUSAX MO OOIICH
W CAaHUTAPHOM THAPOOMOIOTHH CTYJCHTAaM HEOOXOJHMMO HW3y4YHUTh
MIPEX/Ie BCEro paKOBUHHBIX aMED, T. K. B PUKCHPOBAaHHOM MaTepHae
IUTAHKTOHA W 3apOCJIeBON (payHBI OCTAIOTCS TOJIBKO PAaKOBHHKH ap-
uesut U Aug GIIorHid.
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1. Onpenenurens NPECHOBOAHBIX OECHO3BOHOYHBIX EBpomeii-
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1977.-511c.

2. Tuxomupos, 1. A. MaJblil TpakTHKYM O 300JI0T'HH OECII03BO-
HounbiX. Y. 1 / W. A. Tuxomupos, A. A. lobpoBonsckuii, A. U. ['pa-
nosuu. — CII06., 2005. — 305 c.

3. Uubwucona, O. U. MccnenoBanue pakoBUHHBIX aMED B JIOHHBIX
otinoxxeHusix 03€p / O. . Uubucosa // YacTHble METOBI U3yUYCHHUS
HCTOPHH COBPEMEHHBIX 3kocucTeM. — M.: Hayka, 1979. — C. 79-99.
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2. KOJIOBPATKHU ROTIFERA (=ROTATORIA)

Komnospatku Rotifera (ot nat. rota — komneco, ferre — mectn). OnHa u3
CaMbIX MaCCOBBIX U Pa3HOOOPa3HBIX TI0 MOP(OIOTHH ¥ SKOJIOTHH TPYIIIT
BOJIHBIX 0eCITo3BOHOYHBIX (0os1ee 1300 BHIOB). DTO YaIie BCEro MEIKUE
Y OYCHb MEJIKHE OPTaHW3Mbl, OT HECKOJIBKUX MHIJUTUMETPOB J0 JOJEH
MUIUTAMETPA, OOUTAIOIINE TIPAKTUYECKH BO BCEX BOJIHBIX U IIOUYBEHHBIX
ouorornax. MHOTYe M3 HUX SBPUOMOHTEI, BCTPEYAIOIIHECS KaK B TIOYBE,
TaK ¥ B Bojie. BONBIMMHCTBO KOJIOBPATOK — OTMHOYHBIE (DOPMBI, HO OBI-
BalOT U KOJIOHHAIILHBIE; MHOTHE TUIABAIOT, HEKOTOPHIS TTONI3AI0T, IPyTHE
Be/yT NMPUKPETUICHHBINA 00pa3 Ki3HHU. MIMeeTcst peCHUYHBIIN KOJIOBpallia-
TEITBHBII aIlapaT, BRIMOIHSIONMH (pyHKIINO iepeaprmkenus. Kytnkyna
JIOXKHAS, TIPEJICTABIIIONIAs cCOO0H BHYTPHUKIIETOYHOE YTUIOTHEHUE THTIO-
JIepMbl. MycKynatypa B BHJE OT/AEIBHBIX MPOIOIBHBIX U IOMEPEYHBIX
MBIIIEYHBIX ITydKoB. OpraHel BeIEIEeHHS — MpOToHehpuann. Pa3zsurue ¢
YepeI0BaHuEeM TI0JIOBOTO M TTAPTEHOTSHETHYECKOTO ITOKOJICHUH.

Teno cocrout w3 3 OTHENOB — TOJIOBBL, TYJOBHUIA W HOTH
(Tabm. 2.2). I'onoBa oTmeneHa OT TyJIOBHINA Ooyiee WIIM MEHEE BbI-
paXXEHHOM CKJIAQKON WM IICHHBIM OTAENIOM. TepMuHaNbHAs 4acTh
TOJIOBHI Yallle OKPY’K€HAa BEHUYMKaMHU PECHHYEK KOJIOBPAIIATEILHOTO
anmapata. BoiHOOOpa3HOe MBMKEHHE PECHHUYEK KOPOHBI CO3JIAI0T
TOKH BOJIBI, CITOCOOCTBYIOIINE KaK MEePEABIKEHUIO KOJIOBPATKH, TaK
Y TIPUBJICYCHHUIO B POT MUIIEBHIX yacTwil. Cuusdre opMbl HHOTAA
MMEIOT Ha KpPalo BOPOHKOBUIHOTO Kpasi KOPOHBI OYCHb JIJTMHHEIE He-
TTOJIBIKHBIE PECHUYKH, KOTOPBIE CITY)KAT JOBYEH CETHIO JIJIS TOOBIYH
nuiy. Y OONBIIMHCTBA MOJ3YIIAX KOJIOBPATOK KOPOHA CABHHYTA Ha
OpIOIITHYIO CTOPOHY M UMEET OOIIUPHOE PECHUYHOE TI0JIE.

TynOBUIIHBIN OT/IEN, KaK MPABHJIIO, ONPE/ICISICT BHEIITHUHN BH/T KO-
JIOBpaTKH. B HEro Jierko BTATUBAIOTCS TOJIOBA M HOTa B MOMEHT OITac-
HOCTH. BONMBIIMHCTBO Mon3aromux (opM UMEeT Y/UIMHEHHOE YepPBEO-
Opa3Hoe, MHOT/Ia JIOKHOCETMEHTHPOBAHHOE TYJIOBUIIE. Y TIABAFOIIIX
KOJIOBPATOK OOBIYHO TYJIOBHIIE B3yTOE, OBATLHOE, KOJIOKOJIOBHIIHOE,
MEIIKOBUIHOE WK apoBuHOE. DopMa TyIIOBHINA 3aBUCHUT OT PUTH]I-
HOCTH TTOKPOBOB. KOJIOBpaTKK ¢ TOHKUMH MOKPOBAMHU MOTYT CHIIBHO
BUJIOU3MEHSTHCS, OCOOCHHO TIPU THOENN, Y MHOTHUX BHJIOB TIOKPOBBI
CTOJIb YIUIOTHSIFOTCS, YTO TYJIOBHIIE TPEBpAIIaeTcs B CBOSOOPA3HBIN
NaHIUPb-QYTISIP, KyJa BTSITUBAOTCS TOJ0Ba M Hora (cM. Tabm. 2.1).
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[TaHuupHBIE KOJIOBpATKH, HAIOMUHAIOIINE TEOMETPUYECKUE (UTYDHI
(oBaybHBIE, MHOTOYTOJBHBIE, KBaIpaTHBIC), HEPEIKO Ha MEPEAHUX U
3aHUX KpasxX, peXe Ha CIMHE TYJOBHILA, UMEIOT Pa3iIndHble Oolee
WM MEHee JJIMHHBIC BBIPOCTHI — MIMMBI (Hamie y ceM. Brachionidae).
Y HEMHOTHX KOJIOBPATOK OT TYJIOBHIIA OTXOJST BBIPOCTBI-IPUAATKH:
urnoBuanbie (Filinia), macroBunHo-niepucteie (Polyarthra), v tak
Ha3bIBaEMblE «KOHEUHOCTW» WM «pYKu» (Hexarthra), BBINONHSIONINE
JIOKOMOTOPHYIO (DyHKIHIO (cM. Tadu1. 2.2).

HoxHoli otnen Tena, uiM HOTra, y psla IUIaBarOIIMX KOJOBpa-
TOK OTCcyTcTBYeT. Ha000poT, OONMBIIMHCTBO MOM3AI0MINX KOJIOBPATOK
1 0COOCHHO cHAsYHe (OPMbI UMEIOT OYEHb AJMHHYIO, YacTO JIOXK-
HOWIECHHUCTYIO U JIETKO COKPaTUMYIO HOTY. JIIMHHAs HOTa XapakTepHa
TaKKe U1 KOJIOHUATBHBIX MJIaBAIOLINX KOJIOBPATOK, KOTOPbIE KOHIIa-
MH HOT COEIMHSIOTCS B LIGHTPE MApOBUIHON KOJIOHHH.

VY OonpIIMHCTBA KOJOBPATOK HOra OKAaHYMBAETCS 2 MajbliaMU
nnu 4 y rpynmnsl Bdelloida (ta6i. 2.2), pesxxe — ¢ BEHYMKOM PECHUYEK
y IIaBarommx (HopM MU TOHKHUM CTEOEIBKOM C TPUKPETUTEIbHOM
IUTACTHHKOH y CHISYMX. DTH KOJIOBPATKU HEPEIKO MOCEISIOTCS B BBI-
CTPOCHHBIX UMHU AOMHKAaX, IPO3PAUYHBIX CTEKJIOBUAHBIX WA TEMHBIX
Kopru4HeBaThIX. [1anbiibl y OONBLUIMHCTBA KOJIOBPATOK OoJiee WK Me-
Hee JUIMHHBIE, Yallle BepeTeHOBHIHO-IWINHAPHYECKHIE, U JIULIb y He-
MHOTHX BUIOB (Trichocerca) manblibl MOTYT OBITH OY€Hb JUIMHHBIE,
UTTIOBUAHBIE. Y HEKOTOPBIX KOJIOBPATOK BH/CH JIUILb Al HOTH, TaK
KaK JPYroil MOJHOCTBIO PelylIMPOBaH, WK 2 Malbla CIUTHI B OJUH.
VY GoJBIIMHCTBA KOJIOBPATOK IIOKPOBBI TeJa MPO3pavyHble, U BHYTPEH-
HHUE OpTraHbl XOPOILIO PAa3IMYUMBI, 0COOEHHO TPH c1a00M HaJaBlIUBa-
HUM Ha IOKPOBHOE CTEKJI0. Y MaHIUPHBIX KOJIOBPATOK ITOKPOBBI HHO-
I7la CUJIBHO YTOJIIIEHBI U UMEIOT pa3iuvHbIe CKYJIBINTYPUPOBAHHbIC
PHUCYHKH B Bujie TpeOHel, (paceToK, IUMHKOB, TOUEK.

JIJ11 MHOTHX KOJIOBPaTOK M3BECTEH LUKIOMOP(]O3, T. €. H3MEHe-
HUe (HOPMBI Tesla B 3aBUCIMOCTH OT TEMIIEPATYPhI BOABI U €€ IIOTHO-
CTH, B 1IEJIOM pa3IMYaloT JeTHUE U 3uMHHUE QopMbl. JleTHne hopmbl
KOJIOBPATOK OOBIYHO MMEIOT Pa3jInuHbIe BBIPOCTHI U OOJiee BBITSIHY-
Ty10 (opMy, T. €. Y HUX YBEJIMUNBACTCS YAeIbHAask IOBEPXHOCTD Tela,
CHOCOOCTBYIOILAS MAPEHUIO.
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Tabm. 2.1. [IpeacraButenu OGecriaHIMPHBIX KOJIOBPATOK:

1 - Epiphanes senta; 2 — Polyarthra dolichoptera; 3 — P. luminosa; 4 — P. major;

5 — P major, nnasnuuxu;, 6 — Filinia longiseta; 7 — Trichocerca elongata;

8 — Hexarthra mira oJopzanvno;, 9 — namepanvrio;, 10 — Conochilus uni-

cornis, kononus; 11 — oounounas ocobw, 12, 13 — Asplancha herricki;
14 — Synchaeta grandis
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YV KOJIOBPATOK SIPKO MPOSBIISIETCS M0JI0BOM quMopdu3M. CaMIibl,
CYLIECTBYIOLINE JaJIeKO HE Yy BCEX BHUJIOB, 3HAUUTEIILHO MeJlbUe ca-
MOK (He Oosniee 30 MKM) U CHIIBHO peLylHPOBaHbI (COXpaHsETCs JINIIb
XOPOILIO Pa3BHUTAs MMOJIOBas cuctema) (Tadi. 2.1).

J11s1 TeTepOoreHHbBIX KOJIOBPATOK XapaKTepHO YepeoBaHHe JBYIIO-
JIOTO ¥ MApTEHO-T€HETUYECKOTO Pa3MHOKEHHSI. DKOJIOrHYEecKas Clielu-
(h¥Ka pa3sTMYHBIX KOJIOBPATOK OMPEAEISIET HX CPOKH PAa3BUTHSL B TIPHPO-
ne. M3 1aTeHTHOTo MOKOSIIIErocs siilia BEIXOAAT aMUKTHUECKUE CaMKH,
KOTOPBIE B CUITY KOPOTKHX CPOKOB PA3BUTHSI OBICTPO YBEITMUUBAIOT YHC-
JICHHOCTb TMOITYJISILUH. BBICOKas IIIOTHOCTH MOIMYJISIIAA OOBIYHO BEIET
K TIOSIBJICHHIO CaMIIOB M OTKJIA/IKE MUKTHYECKUMH CAMKAMH TTOKOSIIIIUX-
csl sui. Sliina MOryT BBIHAIIMBATHCS NPHKPEIUICHHBIME K TETy CaMK{
WM OBITh OTJIOKEHHBIMHU Ha cyOcTpart. Siia psaa neiarndyeckux BUIOB
HUMEIOT criequ(UUecKre BIPOCTBI, IOMOTAIOLINE TAPEHUIO B BOJIE.

Y 6onboii rpymiisl Kosospatok Bdelloida (Ta6m. 2.2) camits moin-
HOCTBIO OTCYTCTBYIOT U CAMKH Pa3MHOKAIOTCS TapTEHOT €HETUUECKH.

IIpakTHyeckast YacTh: U3y4YeHHE KOJIOBPATOK MPOBOAUTCS HA Jia-
OOpaTOPHBIX 3aHATHAX MO OOIICH W CAaHWTAPHOW TMIPOOHONOTHH, Ha
y4eOHO-TI0JIEBOM MPAKTHKE MO TUIPOOUOIOTUH JUIS CTYACHTOB-OMOJIOrOB
Y BOJHOW OHMOLICHOJIOHMU — JuIsi dKooroB. [Ipu oOpaboTke mpod 300-
IUIAHKTOHA H 3apOCIIeBOH (hayHbI IPOBOAUTCS ONPEIeTICHHE BUIOB U pac-
CUMTBIBAIOTCSI TTOKA3ATEIN OOMITHS YUCIICHHOCTH 1 OMOMACChI Ha M°.

MeTtoauueckasi 4acTh: ONpE/IEICHUE KOJOBPATOK MPOBOAMTCS
Ha KMBOM M (PUKCHPOBAaHHBIM MaTepuaie. JKHBOl MaTepraz MOKET
cobuparbcsi B BOJ0OEMAaxX Pa3HOTO THIIA M3 TOJIIN BOABI (TUIAHKTOH),
u3 3apocieit MakpoduToB (3apocieBas GayHa), o JHA BOTOEMOB (30-
o6enroc). M3 mIaHKTOHHBIX U 3apOCIEBBIX MPOO in Vivo 5—6 M1 BObI
BBUTMBAETCS B Kamepy boroposa u npocMaTpuBaroTcs 1o OMHOKYJIS-
poM. Haiinennsie (yBUIEHHbIE) )KUBBIE KOJIOBPATKU W3BJIEKAIOTCS MU~
METKOH C OTTSHYTBIM KOHIIOM, IEPEHOCSTCS Ha IPEAMETHOE CTEKJIO B
KaIUTIO BOJIbI, HAKPHIBAIOTCS IIOKPOBHBIM CTEKJIOM M U3y4YaroTCs IO
MHUKPOCKOITOM Ha MaJlbIX YBEIHMUYCHHSIX. J{enatoTcst 3aprucOBKH KOJIOB-
parok. Onpenenenre BUI0B B (PUKCUPOBAHHBIX MTPO0OAX JeNaeTcs TaK
xe. CHavana nzydaemast hopmMa HaXOAUTCS 1O MPHIIAraeMbIM TaOJu-
aMm npuOIU3UTENBHO 10 poaa. Jlanee mpoBoIUTCs ONpeaesieHrue 10
BUJA 110 UMEIOLMMCS onpeenuTeisiM. [Ipn HeoOXoJMMOCTH KOJIOB-
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paTka u3MepsieTcs Moj OMHOKYIJISIpOM, U e€ Macca (BeC) HaXOIUTCs
1o TabIHIlaM, IPUBEICHHBIM B METOIMYCCKUX YKA3aHUSIX K MOJICBOM
MPaKTUKE MO0 BOAHBIM OuorieHozaMm (CemepHoii, 3youmunHa, 2008).
YcTaHOBJICHHE INIOTHOCTH U OMOMACCHI KOJIOBPATOK B KOJMUECTBCH-
HBIX THPOOHUOJIOTUYECKUX TIPOOAX SIBJISIETCS 00S3aTEIIBHBIM.

Tabn. 2.2. CtpoeHne OIETIIOUTHON KOJIOBPATKHI
U IPEICTABUTEIH MAHIIMPHBIX KOJOBPATOK:

1 — Rotatoria socialis: cmpoenue  konoepamox  ompsioa  Bdelloida:
1 — 2onoeka, 2 — weiika, 3 — mynosuwe, 4 — noea, 5 — x060mox, 6 — cnuHHoe
wynanoye, 7 — mose, 8 — wmacmaxc, 9 — nuwesapumenvhvlie Jicenesvl,

10 — mpybra nuwesapumenvrnoco mpaxma, 11 — eonada, 12 — 3adusn Kuwika,
13 — knoaka, 14 — ananvnoe omeepcmue, 15 — nooichvle dcenesvl, 16 — wnopwi,

17 — namoyvr noe; 2 — Kellicottia longispina; 3 — Notholca acuminate;
4 — Keratella cochlearis; 5 — K. hiemalis; 6, 7 — Lecane luna, oopsanvho
(6) u eemumpanono (7); 8, 9 — Euchlanis lucksiana, OJopsanerno (8)
u eemmpanono (9); 10, 11 — Brachionus quadridentatus, oopsaneno (10)

u genmpanvio (11)
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O0opynoBaHue U MaTepHaibl: IUIAHKTOHHBIN CauoK, Majas IJIaH-
kroHHas ceTb Jxenu ([xynas), baTomerp 51, 3apocieBbIpe3bIBaTEb
Byta, 6anku, kameps! boroposa, mumeTky, TeMIIEIb-TIUIIETKH, TPE-
METHbIE U TOKPOBHBIE CTEKIA, OMHOKYIApsl (MBC), MHKpOCKOMEI,
aIb0OMBI, KapaHAALIH, IIAPUKOBBIE PyUKH, candeTku, popmanut 4%.

Jlumepamypa

1. OnpenenuTelib MPECHOBOJHBIX OECrO3BOHOYHBIX EBporeii-
ckoit yactu CCCP (tutanktoH u Oentoc). — JI.: ['mapomereounsnar,
1977.- 511 c.

2. Omnpenenurenb MPECHOBOIHBIX OeCrO3BOHOUHBIX Poccum. —
T. 1: Huzmwme Oecno3sonounsie. — CI16., 1994. — 395 c.

3. CewmepHnoii, B. [1. YueOHO-mONeBasi MpaKTHKa [0 KypCy
«Okonorus» (BOAHBIE 3KOcHUCTeMbl): MeToi. ykazanus / B.II. Ce-
MepHo#, A. A. 3yoummmHa. — Spocnasis, 2008. — 71 c.
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3. BETBUCTOYCBIE PAKOOBPA3HbIE CLADOCERA

Otpsn Cladocera (Crustacea, Branchiopoda) — oxie 13 mac-
COBBIX M Haubojee 3HAYMMBIX B COCTaBE IEJIarMueckux cooo-
LIECTB NMPECHBIX 1 MOPCKUX BOJ.

BetBucroycsie pauku (Cladocera) sSBIsSOTCS MOAOTPSAOM OTPSI-
na Branchiopoda, xoTopsiii BMecTe ¢ APYIMMH OTpSJaMH BXOJHT B
TOJIKJIACC HU3IINX PaK00OpasHbIX (Entomostraca) knacca pakooopas-
HbIX (Crustacea). YKOpOUEHHOE U cxXaToe ¢ OOKOB TEJO, pacuieHe-
HHUE Tella Ha TOJIOBY, TYJIOBHIIE U a0JOMHUHAIBHBINA OTIEI, CI0XKHOE
CTPOCHHE TYJOBUIIHBIX KOHEYHOCTEH, CHAOKEHHBIX OOJIBIINM KOJIH-
YECTBOM ILETHHOK, HAJTMUYUE PAKOBUHKH (Y XHUIIHBIX BUIOB PEIyLH-
poBaHa) — xapaktepHble npu3Haku Cladocera. IlpunaTku ronoBs —
napa aHTeHH Il — y BEeTBHCTOYCBIX pauKOB CTAHOBSITCS €AUHCTBEHHBIM
OpPTaHOM JIOKOMOIIMH, B TO BPEMsI KaK TYJIOBHUILHbIC KOHEYHOCTH, pe-
OYLUPOBAaHHBIE B YKcie 10 6—4 map, y OONbLIIMHCTBA TPeoOpa3yroTcs
B CJIOKHBIH MEXaHU3M Ui (GMIBTPAlMK MHILICBBIX YACTHL U3 OKpY-
JKaIOLEH Cpe/ibl.

Buemnmii Bua. BeTrBucTOyCBIE padyKuW — KMBOTHBIE, He-
0oJpIINE 1O CBOMM pa3MepaM (JJMHA Tena y OONBIIMHCTBA HE J10-
cruraet 1 MM) U OYeHb pa3HOOOpa3HbIC 110 CBOEMY BHEIIHEMY BUIY
(Tabn. 3.1). Ux Temo mokpeITO O0see WM MEHEe TIPO3PaYHON XUTH-
HOBOM KYTHKYJIOH, SIBJISIFOLICICSI MPOU3BOJHON MOACTUIIAIOIIETO €€
CJIOSI THIIOIEPMUYECKOT0 anuTenus. Ha ronose XuTnHOBast KyTHKYJIa
o0pa3yeT CIUIOMIHOM MaHUUph, CIIMHHAS YacTh KOTOPOI'O Y MHOTHX
(manmpumep, Bosminidae) 6e3 BCSKOW TpaHUIIBI COSAMHSIETCS C TY-
noBuiHEIM. Y apyrux (Sididae, maorue Chydoridae) ronosnoii nas-
LUPb OTAEISAETCS OT TYJIOBHMIHOTO OTUYETIMBON I'PaHULICH.

[lepennuit Kpail rOJIOBHOT'O MAHIUPS YACTO BBITAHYT KIIOBOO-
Opa3Ho M 00pa3yeT Tak Ha3blBaeMbId pocTpyM (puc. 3.1, p).
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Puc. 3.1. Crpoenue camku Daphnia pulex:

2 — enas, nn — NUSMEHmHOe NAMHO, P — DPOCMPYM, d — QHMEHHYIbL,

cHc  —  CcKopaynoeas — Jicenesd, N6 —  NEYEHOUHble  6bIPOCHIbL,

JIK — J1amepanbHulil Kulb 201066l ((POPHUKC), K — KUWEYHUK, ¢ — cepoye,

6K — 6bIBOOKOBAS KaMepd, N — NOLOBbLE HCENE3bl, XU — X60CMO8As U2id, a6 —

AOOOMUHATIbHBIE BBIPOCIIbL, XU — XBOCHIOBblE WEMUHKY, 66 — BEPXHAA Gem6b

NAA6AMENbHLIX AHMEHH, ONnd — OCHOB8AHUE NIABAMENbHIX AHMEHH, na —
nocmaboomen, ke — KO20mok

Bonee Bcero poctpym paseutr y Chydoridae u Hekotopsix Daph-
niidae (Daphnia, Simocephalus), B To Bpems kak y MHorux (Ceriodaph-
nia, Bce Polyphemidae) on orcytctByer. Ha CHMHHOW CTOpOHE MMe-
eTCsI KMJTh, KOTOPBIH Yalile TIaAKHi, HHOT/Ia MOKPHIT 3yOUHKaMHU.

Mmuorue Cladocera 00manaoT narepaibHBIM TOJOBHBIM KHIIEM,
KOTOPBIif HAUMHACTCS HAJ[ T71a30M M TSHETCS K OCHOBAHUIO T1JIaBaTeIb-
HBIX aHTCHH, BBICTYIIasl HaJl HUM B BH/IE CBOJIa ((pOpHHUKC, puc. 3.1, k).
TepenHss 9acTh TOJOBBI Y HEKOTOPHIX BHIOB BBITSHYTA B BHE pora
(Scapholeberis mucronata) unu B Bujie nuiema (Hekoropsie Daphnia).

Ha tysoBuIe GOJBIIMHCTBA KIIAJ0LEp XUTUHOBAsE KYTHKYJ1a 00-
pa3yer TOHKYI JBYCTBOPYATYIO PAKOBHHKY, IPHKPHIBAIOIIYIO TY-
JIOBHIIIE BMECTE ¢ KOHEYHOCTSIMU. YacTo Ha pakOBUHKE 00pa3yroTcs
BBICTYMAIOIIME HA €€ MOBEPXHOCTH CKIAJKU — KWJIH. OHU OBbIBaIoOT
B MECTE COCJIMHECHUsI CTBOPOK Ha CIIMHHOW CTOPOHE, a TaKXke U Ha 00-
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KOBBIX CTOPOHAX PakOBHHKH. OCOOCHHO CHIIBHO Pa3BUTHI TAKUE KHJIH
B ceM. Daphnidae. YV oxnux u3 npexncrasuteneii p. Daphnia nop3aib-
HBIIl KWJIb CTBOPOK SIBJISICTCS IPOAOJDKEHUEM KHJIS TOJIOBBI MITH B/IACT-
Cs1 B TOJIOBHOW MaHUMph (TpyNIa BUAOB, ONU3KuX Kk D. magna), y npy-
I'MX OKOHYaHUE CIIMHHOTO KHUJISI IPUKPBIBAETCS BHIPOCTOM T'OJIOBHOTO
naHuups (Bunel, 6muskue K D. pulex). 3agusist 4acTh CTBOPOK MHOTAA
ObIBaeT BHITSHYTA B OOJiee MJIM MEHEe JUTMHHBIN MIMTO00pa3HbIil BbI-
poct (xBocToBas uriaa Daphnia, mykpo Bosmina).

Yacte Cladocera (cem. Leptodoridae v Polyphemidae) umeror Ty-
JIOBUILE, HE MPUKPBITOE PAaKOBHHKON. OCTaTkaMu MOCHeHel y HUX
SIBJSIETCSI BBIBOIKOBAsI KaMepa, KOTopasi CBOMMH HUKHUMH Kpasi-
MM IpHUpacTaeT K TyjJoBuiny (puc. 3.2, 3.3).

haceTouKsiA Fas JETLINGHHLIR opray

aHTenHa Il BLIBOJIKOBAA

CyMKa
{=kapanakc)

|
3 aGyomen  NPHAETOK XBOCTA
-1V Topakonoas

Puc. 3.2. Polyphemus pediculus

Tesio BETBHCTOYCHIX PaykoB cocToUT (puc. 3.1) u3 Gonee unu
MEHee SICHO pa3/IeICHHBIX I0JIOBBI, TYJOBHINA U MOCTa0g0MeHa.
OoO11ee KOJIMYECTBO CETMEHTOB TeJla HEONPEAEICHHO, TaK KaK 3aIHss
€ro 4acTh Yy HOJaBIISIOIIET0 OOJIBIIMHCTBA JUILIEHA CETMEHTALHH.

lonoBa, mmermas pasznmuuyHyo ¢opmy (tadn. 3.1), O6o-
Jee WM MEHEe HAaKJIOHEHHAs KHHU3Y, MHOT/Ia OYCHb MaJlCHbKas
(Ceriodaphnia, Ilyocriptus) nnu ouenb Oonbwias (Bythotrephes,
Podon). YV npencrasureneii cemeiicts Polyphemidae n Leptodoridae
Ha ToJIOBe MMeeTcsi 0coObIi opraH (puc. 3.2 u 3.3), Tak Ha3bIBACMBIii
3aTBUIOYHBIN OpraH, CIy>Kalluid A7 IbIXaHus; ToJIoOBHAs nopa 'y Sida
crystalline (tabn. 3.1, 1). ['onoBa HeceT NATH Map MPUIAATKOB.
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anTenHa |l .'\
3aTbINOYHbI AR
opraH AN
aHTeHHa |
¢haceTouHbli rnas 2
—

s @ “ BbIBOAKOBAS CYMKE
Z Ty % (=Kapanakc)
7 ”’7‘-/ 4 = ’ TenbCOoH
- ' o
! BETBb AhypKy
v v Topakc aﬁq%e”
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Puc. 3.3. Leptodora kindtii

Koneunoctu. IlepenHre aHTEHHBI, WIM AHTEHHYJIbI, SBIISIO-
HIMeCs OpraHaMH 9yBCTB, pacroiaraloninecs Ha HUKHEH 4acTH roJio-
BbI, OJIHOBETBUCTHI M MPEJICTABICHBI YUIMHEHHBIM TPYOKOOOpa3HBIM
OCHOBaHHEM, Ha KOTOPOM PacIiofiaraloTcs 4yBCTBUTEILHBIC MATHIIBI
(3cterackm) u meTuHkH. CTpOEHUE aHTEHHYJI TIOYTH BCET/ia Pa3yind-
HO y caMIIOB ¥ caMoK. Kpome Toro, B oTiiH4me 0T CaMOK, aHTCHHYJIbI
camia cHa0KeHbI UIMHHBIM JKIYTHKOM, OHH OOBIYHO MMEIOT OoJee
JUIMHHOE ocHoBaHue. CoulieHeHne aHTEHHYJI C TOJIOBOM, KaK IpaBH-
JI0, y CaMOK HETOJIBU)KHO, Y CaMIIOB MO/IBIKHO. Vckitouenue npe-
craBisitoT Macrothricidae, y KOTOpPBIX aHTEHHYJIBI TIOJBMKHBI Y TEX
u npyrux, u Polyphemidae, nmeronux HenoABMKHBIE aHTEHHYJIBI KaK
y CaMoOK, TaK U caMIOB. Y BCEX aHTEHHYJIbI OTACJICHBI OJJHA OT JIpY-
roi, kpome p. Bosminopsis u cem. Polyphemidae, y koTopbsix oHu 4a-
CTHYHO CIIMIIUCH Y OCHOBAHUSI.

3aHue, MaBaTelibHbIC WM BTOPbIe aHTEHHBI, Oojiee KPYITHbIC,
YeM aHTEHHYJIBL, CITy’Kalllie TS IIaBaHusI, HaXOSIIIUecsi COOKY rojo-
BBI, COCTOSIT U3 CTBOJIA (OCHOBaHUs) U ABYX BeTBeii. Takoe cTpoeHHe
tunuHo i Becex Cladocera, 3a uckimoueHuem camok Holopedidae,
y KOTOPBIX IUIaBaTeIbHbIC aHTCHHBI O/IHOBETBUCTHI. [IpokcrMabHast
YacTh CTBOJIAa MHOTOWICHHKOBASI, PUKPBITAst OOBIYHO CBEPXY BBICTY-
MIaMHM JIaTepaibHbIX TOJOBHBIX KuiieH ((popHukcamm). Bepxuss, win
BHEIIIHSS, U HIDKHSAS, WIN BHYTPeHHSA (puc. 3.1, 66), BETBU IJIaBaTelb-
HBIX aHTE€HH COCTOST U3 2—4 YJI€HUKOB U CHA0KEHBI JIMHHBIMU TIJIa-
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BaTEJbHBIMU IIETMHKAMH. YMCIIO YJICHUKOB BETBEW aHTEHH W YMCIIO
U pacrojiOKEHUE TUIABATEIbHBIX [MIETHHOK XapaKTEepPHO ISl KasKA0To
pona. O4eHb OONBIIOE KOJUYECTBO TUIABATEIILHBIX METHHOK (110 64)
umeercs y Leptodora, muoro (okosno 20) y Sididae, y ocTanbHbIX — HE
6osee 10. OOBIYHO MIaBaTENbHBIE IETHHKH C 00EUX CTOPOH T'yCTO I0-
KPBITHl TOHKUMH KOPOTKUMH BOJIOCKAMH U JIMIIb Y HEKOTOPBIX (Simo-
cephalus, llyocryptus) meTUHKH CJIa00 WU YaCTUYHO OTIEPEHHbIE.

PoroBble yacTH, HaxoAsiLIMecs Ha HUXKHEH 4YacTH TOJO-
BBI, MIPEACTABICHBI KBaJAMH M YETIOCTSAMHU, IPUKPBITBIMU BEPXHEH
Y HWKHEH TyOoH.

Ipuaarkamu TyjaoBuINA SBISIOTCA 4—6 map HOT, COBEP-
LIEHHO YTPAaTUBLIMX ABUraTeNbHYIO (YHKLUHUIO W TMpeBpalleHHBIX
B CJIOXKHBIH anmapar, Cry Kalyi U1 3aXBaTta NUIIU. Y OOJbIINHCTBA
KJIaI01ep KOHEYHOCTH MPeo0pa3oBbIBAIOTCS B allapar, ¢ MOMOIIBIO
KOTOPOTO W3 OKpYyKarouled BOAbl OT(UIBTPOBBIBAIOTCS MEJKHE
MULIEBbIE YaCTHLBI. Y MEPBbIX MATH Map HOXKEK pa3lnyaioT CTBOJ,
Ha KOTOPOM IOMEILIAIOTCS IHAOMOAMT, IK30MOAUT U MAKCHILISAP-
HbIi PUIATOK, T'yCTO YCa)KEHHBIC MIETUHKAMH, U MEIIKOBHIHBIMH,
JUIIEHHBIA MIETHHOK 3MUNOANUT. [1o4TH BCe IETHMHKHM KOHEYHOCTEH
¢unpTpyromue. VI mapa HOr ykopodeHa, IMEET MEHBIIIee YHCIIO IIe-
THUHOK M JIMLIEHA 3IHUIIOJUTA.

Koneunoctn Chydoridae, Macrothricidae u Bosminidae nmerot
pa3HooOpa3HOE CTpPOeHHE KaK y OTAETbHBIX POAOB, TAK M Y BHJOB.
KonnuecTBo GpUABTPYIOMNX IETHHOK HEBEIUKO.

Hocradaomen (na), kayna, unu adpemntop (puc. 3.4.),
npeacTaBiasomuil nocneanuit ornen tena Cladocera, numien
KoHeyHocTel. OOBIYHO OH 3aMETHO M30THYT M, OyAy4d Hampas-
JIEH BIIepell, pacroyiaraercsi BEHTPajJbHO, BCIEACTBHE YETO €ro
OpIOIIHOM Kpail OKa3bIBaeTCsl CBEPXY (BEpXHUM, KaK €ro Hasbl-
BaeM B JajbHeilIeM), a CHMHHOW — BHU3Y (HMOKHUH). Y MHOTHX
Cladocera, cHaOKeHHBIX PaKOBUHKOM, HA BEPXHEM Kpae mocTad-
JoMeHa UMeloTcsl 1—4 3a0CTPEeHHBIX BBICTyIA, Ha3bIBaEMBIX abJ10-
MUHAJIBHBIMU BBIPOCTAMHU. Y OOJBIIMHCTBA OT MPOKCUMaJbHOM
4acTH BEPXHETro Kpas OTXOMST JABE XBOCTOBBIC IICTHHKH, HA3bI-
BaeMbIC YaCTO TJIABATEIbHBIMHU. DTH IETUHKU OYCHb JUTUHHBI y He-
KOTOPBIX BUIOB Diaphanosoma 'y Latonura rectirostris, KOpOTKH
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y 6onpmuHcTBa Chydoridae, cunbHO penyuupoBansl y Leptodora
u Polyphemidae. Ctpoenne u BoopyKeHHE MOCTabIOMEHa Xapak-
TEPHO B KXKJOM POJI€ U YACTO BUAOCTICHU(PUIHO.

[MocTabmomeH (puc. 3.4) 6biBaeT oueHb AuHHBIN (Camptocercus,
puc. 3.4; 5) wu kopotkuii (Polyphemus), Toncteiii (Macrothrix), Ko-
Huueckuid (Moina) Uy CUITBHO CKATBIM ¢ OOKOB, MIIACTHHKOOOPa3HbIH
(Chydoridae). Ctpoenune moctabaoMeHa XapaKTEpU3yeTcsli OOBIYHO
IIPY PaCCMOTPEHUH ero cOOKy. PaccTosiHMe OT ero CiMHHOTO Kpast 110
OpIOIIHOTO, SBJISFOIIEECs] BBICOTON MOCTa0IOMEHA, B CYIIECCTBYIOIIUX
PYKOBOZCTBaX MPHHSTO HA3bIBATh MIMPUHON. B COOTBETCTBHM C BHOBB
MPUHATHIM HAMH Ha3BaHWEM STOTO U3MEPEHUs! (BBICOTA) IIPU PACCMO-
TpeHHH COOKY MocTab0MeH ObIBaeT BHICOKUH (Eurycercus) Uiy HU3-
kuit (Camptocercus), IOUYTH OIUHAKOBBIN 1O CBOCH BBICOTE Ha BCEM
npotsokeHun (Alonopsis), WM ¢ MPOKCUMAaNTbHON TIOJOBHHOM, Oomee
BBICOKOI 10 CpaBHEeHHUIO ¢ auctanbHou (Ophryoxus). Bepxuuii kpaii
noctaboMeHa MOXKET OBITh MPSIMOM WM PAaBHOMEPHO BBITYKIIBIH,
cHa0XEHHBII TTy0OKUMU BhleMkamu (Daphnia magna). Y Chydoridae
OH 00pa3yeT BOJIM3M MPOKCUMAIBHOTO Kpasi aHaIbHOTO OTBEPCTHUS 3a-
METHBIN BBICTYII, HA3bIBAEMBbIH MOCTAHAIBHBIM YIJ10M. bonbias umm
MEHbIIIast 4aCTh BEPXHETO Kpasi BOOPYKeHa 3yOIlaMH WIIN ICTHHKAMHU.
3yO1bl HHOT/IA pacTioNiaraloTcs BAOJb BCEro Kpasi B BUje MUl (Eury-
cercus), darie 0oyiee pa3BUTHI B JUCTAIBHOM YaCcTH, OCOOCHHO BOJIHM3H
aHajbpHOTO OTBepcTus. Ha koHIle mocTabmomMeHa 00bIYHO UMEETCS 1B
KPYITHBIX a0IOMHUHAJIBHBIX KOTOTKA, TIAKKX WIIN MOKPBITHIX 3yOLaMH
WM IETUHKAMH 110 BOTHYTON MIOBEPXHOCTH.

Puc. 3.4. [TocrabmoMeH caMKH:

1 — Daphnia carinata (x — K020moxK, a3 — aHAIbHbLE 3YOUUKU, XU — X6OCHOGbIE

wemuHnku, ae — aboomunanvHvle guipocmol), 2 — Alona quadrangularis, 3 —

Diaphanosoma brachiurum, 4 — Bunops serricaudata, 5 — Camptocercus lil-
ljeborgii
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Tabm. 3.1. IIpencrasutenu cemeiictB Cladocera:

! - Sida crystallina, 2 — Diaphanosoma brachyurum (Sididae);

3 u 4 — Daphnia cristata, obwui euo (3), awmenna (4), 5 — D. cuculla-

ta, 6 — Simocephalus vetulus, 7 — Scapholeberis mukronata, 8 u 9 — Ceri-

odaphnia laticaudata, oowuii euo (8), nocmab6oomen (9), 10 — C. pul-

chella, nocma6oomen, 11 — C. affinis, nocmab6oomen (Daphnidae); 12

— Leptodora kindtii (Leptodoridae), 13 — Bosmina longirostris (Bosminidae),
14 — Polyphemus pediculus (Polyphemidae)
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Tabmn. 3.2. Haubomnee gacTo BCTpeUaronimecs
npeactaBurenu ceMm. Chidorida:

1 — Eurycercus lamellatus; 2 — Camptocercus rectirostris; 3 — Acrope-
rus harpae; 4 — Peracantha truncaa; 5 — Graptoleberis testudinaria;
6 u 7 — Leydigia leydigii, camka (6), nocmaboomen (7); 8 — Alonop-
sis elongata;, 9 u 10 — Chydorus sphaericus, camxa (9), nocmaboomen
(10); 11 u 12 — Rhynchotalona falcata, camxa (11), nocmaboomen (12);
13 — Pleuroxus uncinatus; 14, 15 u 16 — Alona affinis, camxa (14),

camey (15), nocmab6oomen (16); 17, 18 u 19 — Alonella nana, camra (17), camey
(18), nocma6oomen (19)
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IIpakTHyeckass 4acTb: M3y4YE€HHE CTPOCHUS M Pa3HOOOpazus
BETBUCTOYCBIX PayKOB MOKET MPOBOIUTHCS Ha IMOJEBOM MPaKTHKE
0 300JI0TUM OECIIO3BOHOYHBIX, JIAOOPATOPHBIX 3aHATHSIX MO OOLIEH
rHAPOOMOIIOTHHU U MOJIEBOM MPAKTUKE MO TUAPOOHOIOTHH M BOAHBIM
OuoreHo3aM. 3/1ech CTYJCHTBI CaMU COOMPAIOT KaueCTBEHHBIM M KO-
JIMYECTBEHHBIN MaTepuan B TeMaxX «300IUIaHKTOH» U «3apociieBas
¢dayna». [lomumo omnpenenenus, HEOOXOAUMO CIAENATh PACUETHI YUC-
JICHHOCTH (TJIOTHOCTH) PayKOB Ha M’ U OMOMAcChl Ha M*, UCIIOJIB3Ys
TaOJIMIIBI HHANBUIYATBHBIX BECOB (Macc).

MeTtoauueckasi 4acTh: B CEMECTPOBOM Kypce IO THAPOOHOIIO-
UM TPEAIoaraeTcs ABa JJadOpaTOPHBIX 3aHATHS 10 3 yaca.

Obopyodosanue u mamepuansl: TPOOBI 300TUIAHKTOHA, TIPEAMET-
HbIC W TOKPOBHBIC CTEKIJA, BOJA, TVIUICPHH, MHUIETKH KamelbHbIC,
LITEMIENb-TUINETKY, Kamepa boroposa.

Hopsagok padoTsr: 1) wusydyeHune MOpPQOJIOTHH KIaJ0LEP
Ha npumepe napuuu (Daphnia pulex). Ocoboe BHUMaHHE 00paTHTh
Ha CTpOEHHUE Kaparakca, anteHH | u moctabromena; 2) Beidpats op-
TFaHU3MbI U3 KOHLEHTPUPOBAaHHOW MpoOb! 11t onpenenenus; 3) [lo-
JIOKUTHh payka Ha TMPEAMETHOE CTEKJIO B KAIUTIO TJHIIEpUHA U Ha-
KPBITh TOKPOBHBIM CTeKJIOM; 4) [10710KUTh 00BEKT Ha TPEIMETHBIH
CTOJIMK MHUKPOCKOIIA MOJA OOBEKTHB Manoro ysenuudeHus; 5) Ilpo-
CMOTPETh OCHOBHBIE ONPEIENUTENbHbIC MPU3HAKH U MPHUCTYIHUTDH
K onpezeneHuto; 6) 3apucoBaTb OCHOBHBIE MOP(OIOTHIECKHE TTPH-
3HAKH U JaTh UX OMHCAHUE.

Omnpenenuts: ceMm. Sididae — 2 Bunma, Daphnidae: Daphnia —
2 Buna, Simocephalus — 1, Ceriodaphnia — 1; Bosminidae — 2, Lepto-
doridae — 1, Polyphemidae — 1, Chidoridae — 1 Buz.

Jlumepamypa

1. Onpenenurens NPECHOBOAHBIX OECHO3BOHOYHBIX EBpomeii-
ckoif vactu CCCP. — JI: 'mnpomereonsnat, 1977.

2. Manyiinosa, E. ®@. BerBucroycsie pauku (Cladocera) daynst
CCCP: Onpenenurenu no payne CCCP / E. ®@. Manyiinosa. — Ne 88.
—JI.: Hayka, 1964.
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4. BEC/IOHOTME PAKOOBPA3HBIE (COPEPODA)

B Bozie Hammx o3ep, NpyJ0B U JaXKe OUYCHb MAJICHbKUX MEIKUX
Jy’K ¥ OO0JIOT y’Ke HEBOOPY KEHHBIM T1a30M MOXHO 3aMETUTh MEJIKHX,
JUIMHOHM Hepeako MeHee 1| MM, paukoB — LUKJIONOB U JUANTOMYCOB,
OTJIMYAIOLINXCS] CBOMMH OUEHb XapaKTEPHBIMU IBHKCHUSIMH. Padok
TO HEMOJABIKHO «IApUT» B BOJAE, TO BHE3AIHO CKauyKOOOpPa3HBIM
JBIDKEHUEM OBICTPO MEPEHOCHUTCS Ha IPYTroe MECTO.

[To TakuMm IBHXKEHHMSM 3THX PAdyKOB JIETKO OTIUYUTH OT BET-
Bucroycsix (Cladocera) n pakymkosbix (Ostracoda) paukoB, CTOJb ke
OOBIYHBIX B MPECHBIX BOJAX, HO JBUTAIOLINXCS PABHOMEPHO, HE CO-
Bepiuas CKaykoB. Hepeaxo WIMKIONBI M JHANTOMYCHI OKpPALICHBI
B SIPKUI1 KpaCHBIM, OPAHKEBBIN, 3€JICHBIN U CHHUHN LIBETA.

Cyclopoida (puc. 4.2). Beeactsie 0cOOSHHOTO CTPOSHUS TUIABa-
TEJIbHBIX HOT, JACHCTBYIOIIMX HaroJo0ue Becesl U CHIBHBIMHU yIAapaMu
00YCIIOBJIMBAIOIINX CKAUKOOOpa3HbIE IBIKECHHS, CHCTEMATHKH PaccMa-
TPUBAEMBIX PAYKOB Ha3BaIn BeclIOHOrUMH (Korernoasl — Copepoda).

Becnonorue paku, 6marogapst moBCEeMECTHOMY PacIpOCTPaHEHHIO,
BO MHOTOM OIIPEACIISIIOT OOJNMK IUIAHKTOHA M MEHOOEHTOCA MPECHBIX
Bo. CymecTBytomee mnojapasaeieHue cBodbomHoxuBymmx Copepoda
Ha Calanoidae, Cyclopoidae u Harpacticoidae. Calanoidae oObemums-
eT (OpMBI HCKITIOUUTENIFHO TUIAaHKTOHHBIE, cpean Cyclopoidae Hepeakn
BUJIBI U Ia’KE POJIBI, TATOTCIOLINE KO AHY BOJOEMOB.

Teno xomenoa NPUHATO pa3AessATh Ha TPU OTAENa: Le(aloTOpaKe
WJIM TOJIOBHOM OTAEN — 00pPa30BaHHBIN CIUSIHUEM T'OJIOBHOTO CEIMEH-
Ta, HECYIIEr0 KOHEYHOCTH aHTEHHAJIBHOIO M POTOBOTO KOMILIEKCOB,
1 IIEPBOTO TOPAaKaJbHOTO CErMEHTa C MEPBOM Mapoil IJIaBaTEIbHBIX
HOT, TOPAaKC WM FPyAHON oTnen — coctosumii u3 [I-V TopakambHbIX
CEIrMEHTOB, HECYIINX COOTBETCTBEHHO 2—4-10 Mapy IIaBaTeJIbHBIX HOT
U IIATYIO NIapy HOT, peLyLIMPOBAaHHYIO WU CIIEHAIbHO Peo0pa3oBaH-
HYIO B MIOJIOBbIE KOHEUHOCTH; a0JIOMEH WM OPIOIIHOM OTAeNn — npes-
CTaBJICHHBIH IATHIO CETMEHTAMH, U3 KOTOPBIX NEPBBIC JBA y CAMOK CJIU-
BalOTCsI, 00pa3ys TeHUTAIbHBIN cerMeHT. [locnenHuii abToMUHATBHBIH
CErMEHT 3aKaHUMBACTCS MAPHBIM 00pa3oBaHueM — (ypKaJIbHBIMH BET-
Bsimu ((ypkoit) (puc. 4.2).

PaccmoTpuM cTpoeHue yacTei Tena U BOOpY>KeHHe KOHEUHOCTEH
Copepoda, ucrosnb3yeMbIe B OIIPEACIUTENBHBIX KIIF0UaX.
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l'onoBa nmeer cremyromue Be napbl KOHEYHOCTEH: Mapy NepeaHux
OJTHOBETBUCTHIX aHTEHH | (aHTEHHYIT), COCTOSIIHNX U3 4—26 YICHUKOB,
W napy OObIYHO JIBYBETBUCTBIX aHTeHH II. AHTeHHYIBI Kopode 1edano-
TOpakca. Y CaMIIOB aHTEHHYJIbI IMEIOT Ha JTUCTAIbHOM KOHIIE KOTOTh
UL YACPKaHWs CaMKH. CaMKH BBIHAIIABAIOT JBa HﬁHeBBIX MCIIIKAa.

['onoBHOI cerMeHT criepe OKaHYMBAETCS BBICTYIIOM — POCTPY-
MoMm; aHTeHHBI | (AO UMEIOT Ba)XKHOE THArHOCTHYECKOE 3HAYEHHUE IS
BCEX MNOAOTPAAOB, pasjinyasicChb YUCIOM UYJICHUKOB, I[J'IHHOfI OTHOCHU-
TEITFHO TeJla, HAJTMYHEM CIICIHaIbHOTO BOOPY>KEHHS (BBIPOCTHI, 3yOIIbI,
THAJINHOBBIC H.HaCTI/IHKI/I) Ha KOHIICBbLIX YJICHUKAaX.

[ocneansst nsiTast — pyJUMEHTapHAas Iapa TopakalbHbIX HOT (P5)
SIBJISICTCSI LII_‘)C?:BBI‘I&I‘/'IHO BAXXHBIM CHUCTEMATUYCCKUM IIPU3HAKOM I
pa3nuveHus: ceMeicTB, poaoB U BUIOB, a s Calanoidae v Harpac-
ticoidae Taxxke u mojoB. OOBIYHO OHA JBYWICHHKOBAsS (peke OJIHO-
WM TPeXWICHUKOBas) oHOBeTBHCTast. Y camiioB Calanoidae P5 yga-
CTBYET B YIEpXXaHUH CAMKH TIPU OTUIOAOTBOPEHUH U OOBIYHO aCHM-
metpuuHa. Jlumb y Cyclopoidae PS5 camIioB u camok 0JIMHAKOBOTO
crpoenus. Bce Tonkue neranu crpoenust PS5 y Copepoda (Boopyke-
HWe, OTHOCUTENbHAs UIMHA TPUAATKOB, (hOpMa, HAIWYHe BBIPOCTOB
HT. H.) BaXHbI 1 4aCTO BI/IILOCHCHI/I(bI/I‘-IHI)I.

dopma TopakaJIbHBIX CETMEHTOB, HAJTMYUE KPBUIOBUIHBIX BBIPO-
CTOB, a TaKX€ BOJIOCKOB, IIHUIIOB U 3Y6III/IKOB Ha UX MHNOBEPXHOCTHU —
TaKCOHOMHUYECKHE TIPU3HAKK Pa3HOTO YPOBHS, 00JIee YaCcTO UCTIOIb-
3yemsble y Calanoidae u Cyclopoidae.

VY camnoB 1 y camok HekoTopbix ponoB Cyclopoidae mocratou-
HO BBIp@KEHA U IIecTasi pyIuMeHTapHas mapa Hor (P6), oTHOCsmasics
yKe K TIepBOMY a0JJOMHHAIILHOMY CETMEHTY M MpE/CTaBlICHHAsI B BUIIC
cJ1a00 OTYWICHEHHOH TUTACTHHKH C TPEMs IPUIaTKAMHF — IIIUIIOM U JIBY-
MA IICTHHKaMU. B psaae ciryda€B COOTHOUICHUE JIJIMH 3THUX IIPUAATKOB
CITKHT JAOTIOJHUTEILHBIM ITPU3HAKOM IIPH pa3iInueHuy BUI0B. M3 cer-
MEHTOB a0joMeHa OCHOBHOE 3HaueHWe s omnpenenenus Copepoda
uMeroT (JopMa M MPOMOPLHHK MEPBOTO U BTOPOTO CETMEHTOB CaMKH,
CIIMSTHIEM KOTOPBIX 00pa30BaH TeHUTAIBHBIA CETMEHT C OTKPBIBAFOIITH-
MHCs Ha HEM IIOJIOBBIMH OTBEPCTUSAMMU. 3a reHUTalIbLHBIM CErMEHTOM
CIIEAYIOT 3 cerMeHTa y caMok u 4 y camioB. [locnemanii aboMuHaIb-
HBI CETMEHT C HUKHEW CTOPOHBI UMEET aHAIBHYIO BBIPE3KY C OTKPbI-
BAIOIIMMCS B HEE aHAIBHBIM OTBEPCTHUEM, IPUKPBITHIM ITACTUHKOM.
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Haubosee BaxkHbIE CUCTEMATHUYECKUE MPU3HAKU IUKIIOIOB TIPH-
HaIexat Gypkam (KayJalabHbBIM BETBSIM) M UX BOOPY)KEHHIO MIETHH-
kamu. KaynanbHbie BETBH MOTYT OBITH KOPOTKHMH, CPEAHEH UTHHBI 1
TOHKAMH JUTMHHBIMA (MMEET 3HAUCHHUE OTHOIICHWH IUPUHBI U JTH-
HBI); MOTYT OBITh TJIAJKUMH U BOOPYKEHHBIMHU MIHITUKAMHE IO JaTe-
pasibHOMY (OOKOBOMY) Kparo. BakHEHUIIIM MPU3HAKOM SIBJISICTCS pac-
MOJIOKEeHHEe OOKOBOM IETHHKU: OHa MOXKET OBITh B CpeAHEH 4acTH
BeTBH (Mesocyclops) nnu B TUCTaNbHON YacTH BETBU — OOJIBIIMHCTBO
IpyTux pojoB. Taxke BaKHO OTHOIICHUE JJIMHBI BHEUTHEW IETHHKH
K BHyTpeHHeH (Mesocyclops). KaynanbHble BEeTBH MOTYT OBITH TIapaji-
JISNIBHBIMU U pacxosiumucs noj yriom (Cyclops) (taou. 4.1).

Calanoida (puc. 4.1.). Pazmuuus mexay Cyclopoida u Calanoida,
B TIEPBYIO ouepeb Opocaroluecs B riiasa, — 3TO JJIHHHbBIC, AJTHHHEE
nedanoropakca, anteHHysbl y Calanoida, TopriemooopasHoe Teno (1e-
(asoropakc + 5 cerMeHTOB OpIOILIKa), OTHOCHTEILHO KOPOTKHIA a0/10-
MeH, KOPOTKUE KayAajbHble BETBH (AJIMHHBIC Y Eurytemora), IeTHH-
KW Ha KayJaJdbHBIX BETBSX MPUMEPHO OJWHAKOBOW JTUHBI (PasHOM
He3HauuTeNnbHO y Eurytemora). CaMKa BbIHAIIMBACT OJMH OOJIBIION
SIMIIEBOM MENIOK. YMCIIO MIETMHOK Ha KayJlaJbHBIX BETBSIX PAa3HOE —
otT 3 5o 6 (5+ ogHa TOHKas BHYTPEHHsIs, HEONepEHHAs ); BHYTPEHHSS
LIETUHKA MOXKET OBITh HUTEBHIHON KopoTKkoii (Diaptomus) nnm mymH-
HO1 B 2/3 ocHOBHBIX 1eTuHOK (Eudiaptomus).

B cBoem noctamOpuonansHOM passutun Copepoda oCymiecTBs-
IOT JIOBOJIBHO CIIOKHBIN MeTaMop(o3, IpoXo/is uepes /1Ba dTamna: 3 He-
CErMEHTHUPOBAHHBIX CTAUH (HAYTIMN) ¥ 2 CETMEHTUPOBAHHBIX CTA N
(romenoauTel). K coxkaneHuro, BUIOBBIC MPU3HAKU, HA KOTOPBIX IO-
CTPOEHBI ONpeNeNUTeNIbHbIe KTtoun Beex 0e3 uckmodenus Copepoda,
OKOHYATENHHO CHOPMHUPOBBIBAIOTCSI Ha TIOJIOBO3PEIION KOMEMOIUTHON
craauu. Kpome Toro, cymiecTByIomuii mogoBoi JUMOPQHU3M IPUBOJUT
K ONpE/ICTICHHBIM TPYTHOCTSM B TMATHOCTUKE BUJIOB B paccMaTpuBac-
MbIX IOA0TpsiAax. Bunosas nuarnocruka i Cyclopoidae BooOre Be-
JIETCS1 TOJBKO TIO MOJIOBO3PEIBIM CAMKaM.

HauGonee mpocToil myTh, KOTOPBIA M CIEoyeT PeKOMEHIOBATh
CTYZICHTaM, COCTOUT B TOM, YTOObI 0omoOupams 0jist paboml CAMOK C siti-
YeBbIMU MEUKAMU U CAMYO8 C BbIPANCEHHBIMU USMEHEHUSMU 2CHUKYIU-
PYIOWUX AHMEHH.
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reHuTarncHbIR
ABOWNHOW CerMeHT

TenscoH
BETBb PYpKMN

Puc. 4.1. Camka Kalanoida BHemHee cTpoenune
(Becrxaiine, Purep, 2008. Puc. 739)
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rmnas
axteHna |
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JABOAHOM M2 cermenT
reHUTanbHLIA
CerMeHT
Gprowxa
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AiiUeBo MetuoK
TENLCOH

BeTBb DypKU

5

Puc. 4.2. Camka Cyclops. Baemnee ctpoenne
(Bectxaiine, Purep, 2008. Puc. 740)
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Tabn. 4.1. dypxansHble BeTBH npencrasurteneit Cyclopoida:

I u 2 — Ectocyclops phaleratus, eenmparvno (1), Oopcarvno (2);

3 u 4 — Eucyclops serrulatus, eapuammer ¢yprxu;, 5 — E. macruroides;

6 —E. macrurus; 7— E. denticulatus,; 8 — Paracyclops fimbriatus, 9 — Cyclops furcifer,

10 — C. scutifer; 11 — C. vicinus, 12 — C. kolensis; 13 — C. abissorum; 14 — C. stren-

uus, 15— Microcyclops varicans, 16 — Thermocyclops oithonoides, 17 — Th. crassus,
18 — Mesocyclops leuckarti.
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IIpakTHyeckas yacTh: U3ydeHne MopQOJIOrHU U ONpeAeICHNE
Copepoda HaunHaETCs Ha JIA0OPATOPHBIX 3aHATHIX O 00IIeH THAPO-
Oouonornn. Marepuanom ajst paboThl clyKaT cOOpHI INIAHKTOHA Ha
MOJIEBOM MPaKTHKE MO TUAPOOHOJIOTHH B peasiayre roasl. Ha mo-
JIEBOH MPaKTHKE CTYAEHTHI NOJDKHBI, IOMHMO OIpEIeNICHUH BHUIOB
Copepoda, cenaTh pacu€Thbl IUIOTHOCTU M OMOMACChI KOTIETION Ha M°.
Bromacca konenon ycraHaBIMBaeTCsl 10 COBOKYITHOCTH OMoMacc Ha-
YIIHaJIbHBIX, KONEMOANTHBIX M B3POCIBIX cTaauil. MHIuBuyanbHbIe
Beca JINYMHOYHBIX CTaIui ¥ B3POCIIBIX [IUKIIONOB OEpyTCs U3 METO -
yeckux ykazauuii (Cemeproii, 3yoummuna, 2008).

MeTtoauueckasi 4yacTh: Haubojee 3HAUYUMBIM MopQoIoruye-
CKUM TIPU3HAKOM KOTIETIOJl, MMEIOLUIMM Ba)XHOE CHCTEMAaTHYECKOe
3Ha4YeHue sBIsieTcs (hopMa perylrpOBaHHBIX KOHEYHOCTEH TOIOBBIX
(reHUTANBHBIX) CETMETOB, MPEXKIE BCEro 5-TO TOPAKaJbHOTO Cer-
MEHTa U MEHee BaXHOTo 6-ro cerMeHTa (1-ro OpIOIIHOTO CerMeHTa).
OTnpenapoBbIBaHUE STHX KOHEYHOCTEH TpeOyeT OOJBIIOro HaBBIKA
U moaxozsmero obopyaoBanus. B ycnoBusix Kparkoro 3-4acoBoro
3aHATHSL 3TO TPYAHO OCYILECTBHMO. B CBSI3M € 3THUM oOmpelesieHHe
710 Poja 1 BUJA MPOBOAMUTCS MO (DypKalIbHBIM BETBSIM, YTO JOIMYCKa
u E. B. bopyukuii. CTyneHTaMm peKoMeH1yeTcsi BEIOUpaTh IJIsl Ompe-
JeTICHUH B3POCIBIX PAYKOB, CAMOK C SIMLIEBBIMU MEILIKAMH HJIH C JI0-
CTaTOYHO MOJIHO CYOPMUPOBAHHBIMU (YPKATbHBIMH BETBSIMH, C MOJI-
HBIM HA0OPOM ILETHHOK Ha KayAalbHbIX BETBSIX.

Jlumepamypa

1. Onpenenurens NPECHOBOAHBIX OECHO3BOHOYHBIX EBpomeii-
ckoii yactu CCCP (ruanktoH m Oentoc) / pen. JI. A. Kyrukosa,
S. U. Crapoboraros. — JI.: 'mapomereonsnar, 1977. — 512 c.

2. OnpenenuTens MPeCHOBOAHBIX Oecro3BoHOUHBIX Poccuw, T. 2.
CII6., 31H., 1995.

3. Cemepnoii, B. I1. YueOHO-IOMI€Bas paKTHKA 110 KypCy « KO-
Jorus»: (BOIHBIE SKOCHCTEMBI) : MeToA. yka3zaHus / B. I1. CemepHoii,
A. A. 3yoummna. — Spocnasis: SApl'Y, 2008. — 71 c.
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5. BPIOXOHOT'ME MOJIJIIOCKHU GASTROPODA

Bproxonorue mommtocku (k1. Gastropoda) — acHMMETPUYHBIE JKH-
BOTHBIE, TEJIO KOTOPBIX Pa3/ICNICHO Ha 207108Y, HOZY Y1 yOPaHHbBIA BHYTPb
PaKOBUHBI 6HYMPEHHOCMHbLI MeutoK. PakoBUHA MOXKET OBITh CIMPAIb-
HO 3aBUTOW WJIM KOJIMAYKOBUIHOH. Y CHHPAIbHO 3aBUTOM PAKOBHHBI
000pOTHl MOTYT pacrHoyiaratbCs B OAHOHM IUIOCKOCTH (TOYHEE, IMOYTH
B OIHOM) — TaKW€ PaKOBHHBI Ha3bIBAIOTCS IIOCKOCHMPATBHBIMHU, HIIH
B Pa3HbIX IUIOCKOCTSIX — TAKUE PaKOBHHBI Ha3bIBAIOTCSA TypOOCIHpPAIIb-
HeiMH. TypOocnmpanbHble paKOBUHBI MOTYT UMETh PAa3INUHYI0 HOpMy
HayMHasi OT CaMbIX BBITSHYTBIX B JUIMHY — OAalTHEBHIHBIX (WM Jaxe
UIJIOBUAHBIX) ¥ HWIMHIPHUUYECKUX, Yepe3 KOHMIECKHE (Pa3aIndaroT BbI-
COKO-, IPaBUJIbHO-, HU3KO- U IPHKATO-KOHNUECKHE PAKOBHHBI B 3aBUCH-
MOCTH OT CTETICHU BO3BBILIECHUs O0Jiee paHHUX 000poToB). [IpaBuisHO-
KOHMYECKHE PAKOBUHBI YaCTO HA3BIBAIOT Kybapesuonvimu. Kpome Toro,
B 3aBUCHMOCTH OT CKOPOCTH HapacTaHHs IIPOCBETA TPYOKHU U CBSI3aHHOM
¢ 3TUM 00111el POPMBI pAKOBUHBI PA3ITUUAIOT SAUlYesUOHbIE U YXOBUOHbIE
PaKOBHHBI (T. €. C OUCHB LIMPOKHUM TOCIIEAHIM 000POTOM).

O00pOTHI pa3AeseHbl WEOM, KOTOPBIH B 3aBUCUMOCTH OT CTCTIICHU
yriIyOJEHHOCTH OLICHUBAeTCsl Kak riIyOokuil miu Menkuid. C yriy-
OJICHHOCTBIO ILIBA YAcTO CBS3aHA M CTENECHb BBIMYKJIOCTH BHELIHEH
CTEHKH 0OOpOTOB — OHM MOTYT OBITH INIOCKHMH, CJ1a00, YMEPEHHO
WINM CUJIBHO BBIIYKJIIBIMH, TPYLIEBUIHBIMH (ecii 000poT Ooiiee BbI-
MYKJIBIA B HIDKHEH YacTH €ro BHELIHEW CTEHKH) WM K€ CTyIleHYa-
TBIMH (€CITM HEMOCPEACTBEHHO I10]] IIBOM PACIONAraeTcs yIMOMIeH-
Hasl CIMpajibHAs IUIOIAAKa — neyo). OOOpPOTHl MOTYT OBITH TJaKHU-
MU, €CJIM Ha HUX BHIHBI TOJBKO JIMHUHM HApAaCTaHUSI PAKOBHUHBI, UM
CKYJIBIITYPUPOBAaHHBIMH. DJIEMEHTHI CKYJIBITYPBI (MOPIIMHEL, pedpa,
KWJIb, TUHUH, OOPO3/KH) HA3bIBAIOTCS CIIUPATIbHBIMH, €CIIM OHU ULYT
BJI0JIb 00OPOTOB, WJIM OCEBBIMH, €CIIM OHU HUAYT HOMEpeK 000pOTOB,
T. €. K&KAbIM U3 HUX PacrojaraeTcsi MpHOJU3UTEIBHO B IIIOCKOCTH,
MIPOXOJAILEH Yepe3 OChb PaKOBMHBI MM, MO MEHBILEH Mepe, mapai-
JIENIBHO KPako yCThsl. [IpuMEeHNTEeNbHO K MII0CKOCTTUPAIbHBIM PaKOBHU-
HaM Takue pedpa yacTo Ha3bIBAIOT PaJUaIbHBIMU. Y MpeICTaBUTENCH
HEKOTOPBIX CEMEICTB Ha PaKOBHMHE BHJHBI YIUIOIICHHBIC YYaCTKH,
MOXO0XHE Ha CJelbl yIapOB MOJIOTKA, — MALIeamuas CKyIbnmypa.
OO60poTEl MOTYT OBITH KPYIJIBIMH WJIM YTJIOBAaThIMH, B MOCIEIHEM
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Clly4ae TOBOPST O HAJIMYUU MEPUPEPUUYSCKOTO yria WM KU Kak
AJIEMEHTa CIUPAIBLHOU CKYIbNTYphl. CKYIBITYpa MOXKET OBITh BbI-
pakeHa Ha M3BECTKOBOM CTCHKE PAKOBHHBI HIIH TOJIHKO Ha ITOKPHIBAIO-
IIeM ee OPTaHUYECKOM CJIoe — nepuocmpaxyme. B mocnensem ciuydae
TOBOPAT O NEePUOCMPAKATbHOU cKyibnmype. HakoHell, B HEKOTOPBIX
CIly4asix TPUBEPIIMHHAsS (HA4aJbHAs) YacTh OYCHb BBICOKOU pako-
BHHBI 3aKOHOMEPHO 00JIaMBIBAETCS. DTOT MPOILECC HA3BIBACTCS Oe-
xoansayuetl. Ilpu 3TOM OallTHEBUIHBIC PAKOBUHBI MOJIOIOTO MOJUTFOCKA
CYIIECTBEHHO OTIMYAIOTCS OT [IJIUHAPUICCKUX PAKOBUH B3POCIIOTO.

Camass HavanbHasi 4YacTh PAKOBUHBI HA3bIBACTCS GEPUIUHOU
(puc. 5.1, 6), a oTBepcTHE, B KOTOPOE YOHpACTCS TEJIO MOJUTIOCKA, —
yemwem (puc. 5.1, y). Eciu pacionnoskuTh paKOBUHY BEPIIHHOM BBEPX,
TO Y NpPABO3asUmMblX PAKOBUH yCThe OyJIET HAXOIUThCS CIIpaBa OT OCH,
a 'y J1e603a6umulx — CIICBa.

VY Bcex pakoBUH, KPOME IUIOCKOCIHPAIBHBIX U KOJIMAYKOBH/I-
HBIX, YaCTh PAKOBUHBI, BO3BBIIIAMOMIASICS HAJl YCTheM (B TOM YHCIIC,
Y HaYajo MocleJHero 000opora), Ha3bIBaeTcs 3asumkom (puc. 5.1, 3).
BHyTpeHHME CTEHKH TOCIIeI0BATEIILHBIX 000POTOB, CIUBAsCh, 00Opa-
3YIOT cmonoux (Komomenny), KOTOPbIA MOKET ObITh CIUIOIIHBIM, UIH
MMETh BHYTPH KaHaJl, OTKPBIBAOIIUNCS HAPYXKY NYNKOM HA HIKHEH
CTOpPOHE pakoBUHBI. EciiM BHyTpeHHHE CTEHKH OOOPOTOB HE CIIMBa-
FOTCSL M TTYTIOK TE€M CaMbIM OTKPBIBAETCSI IIMPOKOH BOPOHKOM, TOBOPSIT
0 IIMPOKOM, OTKPBITOM, BOPOHKOBUIHOM HJIHM JIAXKE MEPCICKTUBHOM
myrnke (B MOCJIEAHEM ClTydae uepe3 Hero BUHBI BHYTPEHHUE 000po-
Tol). Kpaii ycmust, IPUMBIKAIOIIHA K CTOJIONKY, Ha3bIBACTCS KO MEl-
JISIPHbIM, K CTEHKE MPEIIOCICAHEr0 000pOTa — NApUemaibHbiM, a CBO-
OO/HBIN Kpal — naiamanbHulm. YacTo HIKHIOK YacTh MajlaTalbHOTO
Kpasi Ha3bIBAKOT OA3a/bHbIM Kpaem. Y MecTa CXOXICHUS MapueTalib-
HOTO ¥ MAJIATAILHOTO KPaeB, B BEPXHEH YaCTH yCThsl, 00BIYHO HMEETCS
napuemo-naiamanbHulil yeoi. Y HEKOTOPBIX TPYII KOJTyMEIUIPHBIH
Y TIApHETAIIBHBIN Kpasi CHUIILHO PACHIMPEHBI ¥ 00pa3yloT TaK Ha3bIBac-
MY KOIyMeLIsipryio niouaoxy. Kpas ycTbs MOTYT OBITh YTOJIICHBI —
TaKOE YTOJIICHUE HA3bIBACTCS 2yOoli. B HEKOTOPBIX TpyInax Oproxo-
HOTUX MOJUIFOCKOB 0a3alibHBIA Kpail yCThs 00pa3yeT KeIOOOK WiH
JIaKe CKPYYUBACTCS B HE3aMKHYTYIO criepeau TpyOky. DTo oOpazo-
BaHUE MPUHSITO HA3BIBATH CUPDOHATILHBIM 8bIPOCIOM, VI CUGDOHOM.
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2506

Puc. 5.1. bproxoHOrHEe MOJITIOCKHU:

1. Cmpoenue cnupanvhoil paxosumvl (6ud cnepedu u CHU3Y): 1 — IIOB,
U1 — UIEY0, B — BEPIINHA, Y — YCTbE, 3 — 3aBHTOK, I — MYIOK, TJI — TaHICHT-
JIMHUSL PAKOBUHBI, KP — KpbIIedKa; 2. OCHOBHbIE NpomMepbl CHUPATIbHbIX PAKOGUH:
B3 — BBICOTA 3aBHTKA, BIIO — BHICOTA TTOCIIEAHEr0 000pOTa, BP — BHICOTA PAKOBHHEI,
BY — BBICOTA YCTBSI, LINO — IIMPHHA IOCJIEIHEr0 0o0opoTa 0e3 ydera yCThs,
P — IIMPUHA PaKoOBHHBI, WIy — IIMPUHA YCThsi; 3. [loocuem wucia 8uoumblx
000poOmMo8 y CNUPAIbHLIX U NIOCKOCHUPATbHBIX PAKOBUH: 00 — YHCIIO0 000pOTOB,
ml — mmpuHa pakoBUHBI TIpU | 00opoTe, M2 — IMIMPHHA PAKOBHHBI MPH JBYX
obopotax; 4. Hsmepenue wupunvl 060pomos y NIOCKOCNUPATILHBIX DAKOBUH
C 6epxHell CMOpOHbI: NIBA — LIMPUHA BHYTPEHHHX OOOPOTOB C alMKaIbHON
CTOPOHBI, IITA — IIHUPUHA TPYOKH MOCIEIHEr0 000poTa ¢ alUKAIBHONW CTOPOHBI;
5. Hzmepenue wiupunvl 0060pomos y NAOCKOCNUPATIbHBIX DPAKOBUH C  HUJICHEL
CMOpoHbl: WBO — IIMPUHA BHYTPEHHHX OOOPOTOB C 0azaJbHOH CTOPOHBI
(= mmpHHa TynKa), T — OIMPUHA TPYOKH IMOCIENHEro 00opoTa ¢ 0a3anbHOM
CTOPOHBI;, 6. M3MepeHue 6blcombl 060pOmMos Yy NIOCKOCNUPATbHBIX DAKOGUH:
BIIH — BBICOTA MOCJIEIHEr0 000poTa B ero Hadajie (y ycThs), BIIC — BBICOTa
HoceIHero 000poTa B €ro cpeHeil yacTH (Ha y4acTKe IPOTHBOIOI0KHOM YCThIO)
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HapyxHble CTEHKH NOCIEeIOBaTeNbHBIX O0OPOTOB MOTYT pac-
[I0JIAraThCsl Ha OJHOM MPSIMOM, T. €. MOXKHO IIPOBECTH MPSIMYIO, Kaca-
TENBHYIO KO BceM 000pOoTaM (MHOT]a KpOMe caMoro 1epBoro). B atom
cllydae UMEIOT B BUIY NPAMYIO MAaH2eHm-IuHU0 BCEH PAKOBUHBI WIN
TOJIBKO 3aBUTKA. Ecny Takas xacatenbHas He IpsMasi, TO €e CIeIyeT
CUUTATh BOTHYTOH WJIM BBITHYTOH TaHTeHT-TMHUEH. MOKHO TOBOPHUTD
0 TAHTSHT-JIMHAY TpeX (HO HE IBYX) ITOCIIEA0BaTEILHBIX 000poTOoB. Ca-
MBIi HayaJIbHBI YY4aCTOK PAaKOBUHBI HA3bIBACTCS dIMOPUOHATLHOU pa-
KO6UHOU.: OH PopMHpYeTCsl y SMOPHOHOB B KiIajke sull. B psae ciyuaes
9MOpHOHAIbHAS PAKOBUHA OTIMYAETCSl OT OCTAIbHOW YacTH (1erHu-
THUBHOW PAaKOBHHBI) 10 CKYJBIITYPE WIH 110 (popMe, HHOTIa OCOOECHHO-
CTH SMOPHOHATLHOM PaKOBUHBI HCTIONIB3YIOTCS TIPH OITPE/ICIICHHH.

VY rpebnexxadepubix MosutiockoB (Pectinibranchia) ycTee 3aKkpbI-
BaeTcs kpoiueuxotll (puc. 5.1, kp) — KOHXHOJIMHOBOH (M3 POrormomoo-
HOTro OEJNKOBOTIO BElIeCTBAa) MM OOBI3BECTBICHHOM. 10 Kpblieuke
OTIpEIeIIICTCS] XapaKTep €€ HapacTaHHs; OHA MOXKET ObITb KOHLECH-
TPUYECKOM, WM CHUPAIBHON, COOTBETCTBEHHO PACIIOJI0XKECHUIO JIHU-
HUil pocta. CriMpaibHble KPBIIEYKH MOTYT COCTOSITH U3 OOJIBILOTO
iy HeOobIIOoro ynciaa 000poTos. HauanbHbli ydacTOK crivpany Ha-
3BIBACTCS SIIPOM, IIPU ITOM €T0 IMOJIOKECHUE Y MpelICTaBUTeNeH pas-
HBIX CEMEHCTB MOXKET ObITh PA3IUYHBIM. Y KOHLEHTPUYECKUX KPbI-
mevyek Bithyniidae Bceria mMeercst cimpanbHoe SIPO (3TO KPBIIEUKa
MOJIOZOTO MOJUTIOCKA K MOMEHTY €r0 BBIXO/Ia U3 KJIaJKH SULL).

VY nerounsix moiumiockoB (Pulmonata) kpelmmeukn HET, W 3TO
BHUJHO TakXke Mo (opMe KOITyMeIUISIpHOTO Kpasi, HE AOMYCKaloleH
IUIOTHOT'O IIPUJIETaHUsI KPBIIEUKH. 31€Ch MOI'YT TaKXKe PaclojaraTb-
cs 1-2 KomyMeJuIIpHbIE CKIAIKH.

[pu onpeneneHny OPIOXOHOTMX MOJUTFOCKOB IO PAKOBUHE UCIIONb-
3YIOTCSl pa3liMuHbIe MPOMEPBI M WX COOTHOIIeHMs. OJHAKO CIeayeT
MIOMHHTb, YTO HUKAaKUMH JIMHEHHBIMU TIPOMEPAMHU MIIH UX COOTHOILIE-
HUSIMHU HEJIb3s1 ONHO3HAUYHO 0XapaKTepU30BaTh CIIUPATIbHYIO PAKOBUHY.
Just aToro TpedyroTcsi, KpoMe JIMHEHHBIX MPOMEPOB, €IIE U YTIIOBbIC
(Tounee, myrosble). IlocnenHnue OOBIYHO BBIPaXKAIOT HE B Ipajgycax,
a B yKcie 00opoToB (nmest B BULY, uTo 1 06opoT = 360°). Ctanmapt-
HBIE TIPOMEPBI, YIIOTPEOIsieMbIe TIPH ONMCAHUH U OIIPEACICHUN BUIOB
OPIOXOHOTHUX MOJUTIOCKOB, ciieaytommue (puc. 5.1): BpIcoTa paKOBUHBI —
paccTosiHie OT BEPLIMHBI 10 CaMOM HWKHEW TOYKHM PAaKOBHHBI B TPO-
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eKIIMM Ha €€ OCh; LIMPUHA PaKOBUHBI — PacCTOSHUE MEXIy KpaiiHeil
TOYKOH yCTh U MAKCUMAJIHO YIAJIEHHOW OT HE€ TOUKOW MMOCIIETHETO
000poTa B MPOEKLIMHU Ha MEPIIEHIMKYJIISAP K OCH; BBICOTA YCThI — pac-
CTOSIHME OT BEPLIMHBI TAPUETONAIATAILHOTO YIyIa (MK KpaliHel Bepx-
HEH TOYKHM YCThs, €CIIM OHA PAcCIIOiaracTCs BBIIIE) 0 Hamboee yna-
JIEHHOW OT HEro TOYKM HMKHETO Kpasl yCThsl, U3MEPEHHOE B INIOCKOCTH
YCTBbSl; IIUPUHA YCThs — PACCTOSHUE MEK 1y HanOoJjee yJaJeHHBIMU €0
TOYKaMHM B TUIOCKOCTH YCThSI B MMPOEKIMH Ha MEPIEHANKYIIAP K JIUHUH,
BJI0JIb KOTOPOH M3MEPSETCs BHICOTA YCThSI; BEICOTA 3aBUTKA — PACCTOSI-
HUE OT BEpIIMHBI 10 BEPXHEW TOYKH YCThsI B IIPOEKLMH HA OCh PaKo-
BUHBI; BBICOTA MIOCJIETHETO 000pOTa — PACCTOSHUE B MPOCKLMH Ha OCh
PAaKOBUHBI MEXJly CAMON HMKHEH TOYKOM yCThsl M TOYKOH ILIBa, pac-
noJararomieiics Haj BEpXHEH TOUKOH YCTbsI; IIMPHHA MOCIEAHET0 000-
pota Ge3 yCTbsl — pacCTOSIHUE IO HEPIEHIUKYISAPY K OCH PAaKOBHUHbI
MEXy KpaiiHel TOUKOW paKOBHHBI HAJl yCTHEM U HAaHOoJIee YAaleHHOM
OT OCH TOYKOH MPOTHBOMOJIOKHOW CTOPOHBI paKOBHHEI (puc. 5.1, 2);
YHCII0 000POTOB — ITPH ITOM 32 HaYaJI0 OTCUETA IPUHUMAETCS YIaCTOK
KacaTeIbHOM K HauaJIbHOW YacTu 1mBa (puc. 5.1, 2).

YV mockocnupasIbHBIX PAKOBUH YacTh 3TUX IPOMEPOB HE OCYIIe-
CTBHMa, HO A0O0ABIISIOTCS HEKOTOpPbIE Apyrue. KpoMe mmpuHbl U BbI-
COTBI PAKOBHHBI, IIMPUHBI U BBICOTHI YCThS, @ TAKXKE Yncia 000pPOTOB Y
HUX M3MEPSIOT IIUPHHY BHYTPEHHUX 00OPOTOB Ha BEPXHEH (anuKalib-
HoWi) (puc. 5.1, 3, 4, 5) u Ga3zanpHON MOBEpXHOCTSX (puc. 5.2) — pac-
CTOSTHHE MKy POTHBOMOJIOKHBIMUA TOYKAMH II1BA Ha INAMETPE, TIPO-
XOJSIILEM Yepe3 OCh PAKOBUHBI M KPANHIOI BHELIHIOIO TOYKY YCTbS;
MUPUHY TPYOKH TMocieTHer0 000poTa — pacCTosTHUE (Ha TOM K€ JTra-
METpE) OT MOCTICIHET0 YYaCTKa IIBa IO KpailHel BHEITHEH TOUKU YCThs
(9Ty BEeTMUMHY U3MEPSIOT KaK Ha BEPXHEH, TaKk ¥ Ha 6a3aJIbHOM MoBepX-
HOCTSIX, YTO CIEIUAIEHO OTOBapUBACTCS); BRICOTY MOCIICIHETO 000PO-
Ta B €r0 Ha4aJle, U3MEPAEMYIO Y TapUETANBHOTO Kpast yCThsl, U BBICOTY
Ha y4JacTKe, IPOTUBOIIOJIOKHOM YCTBIO, T. €. 3@ OJI-000pOoTa 10 YCThs,
a TaKoKe BBICOTY MOCJIEAHEr0 000pOTa B €ro KOHIIE, U3MEPSIEMYIO y ce-
penvHBI HIKHETO Kpas ycTbs (puc. 5.1, 5). [Ipn m3mepeHnu mmpuHbL
yCThSl Y PaKOBUH, TJIe BHYTPb YCThsI BABUHYTA CTEHKA TIPEAIIOCIIETHETO
000pOTa, UMEIOT B BUAY HOJIHYIO LIMPUHY U IIUPUHY IPOCBETA B CAMON
UPOKOH (0OBIYHO CpeHeit) yacTH (puc. 5.1, 6).
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[To xomy omnpezeneHus MOTYT IOTPEOOBATHCS U APYTUE IPOMEPHI.
OT0 BemuuMHA anukaibHozo yena (puc. 5.2, 1), IpoBEIEHHOTO MEKIY
KacaTelIbHBIMU K 000poTaM. OOBIYHO almMKaIbHBIA YTOJ CTPOUTCS T10
JBYM HWJIH, €CJIM BO3MOXKHO, TPEM BepXHUM oOopoTaM. OIHAKO B CiIy-
yae He0OXOIMMOCTH (HAIpUMep, y PAKOBHH C KOPPOAUPOBAHHOM BEp-
LIMHOM ) €0 MOXKHO U3MEPATH MEXKIy KacaTelbHBIMH K ABYM-TPEM JIIO-
OBIM TIOCJIEIOBATEIFHBIM 000pOTaM, HAIPUMEP TOCIeTHUM (pHC. 5.2,
2). Kax paccrosiHre Mexay IBamMH (B MPOCKIMH Ha OCh PAKOBUHBI)
H3MEPSIIOT BBICOTY MPEANIOCICAHEro 000pOTa, TPETHEro OT YCThsl 000-
poTa, a TaKk’ke BO3BBIIIEHHE HIDKHETO WIIH IBYX HM)KHUX 000POTOB HaJ|
YCTBEM, KOTOPbIE N3MEPSIOTCS MapaUIIbHO OCH PAKOBUHBI KaK pac-
CTOSTHHE MEXy CaMOl BepXHEl TOUKOH yCThA 1 TOYKOM OMrmKaiIiero
LIBa, PACIOJIOKEHHOHN TOuHO Hax HeH (puc. 5.2, 2). Illupuny sTux 060-
POTOB U3MEPSIIOT aHAJIOTUYHO IMPHHE IOCIEeTHEr0 000poTa 6€3 YCThsl.
PaccrosiHre oT BepIIMHBI TApUETONAIaTAILHOTO yIJIa JI0 JIEBOTro Kpas
PaKOBHHBI (WJIH Y JIEBO3aBUTHIX PAKOBHH — JI0 TIPABOI'0) U3MEPSIOT aHa-
JIOTUYHO TIUPHHE TIOCIIeIHET0 000poTa 6e3 ycThs (puc. 5.2, 3).

KonmaukoBuiHbIe pakOBUHBI U3MEPSIOT COBCEM MHAYE. 32 BBICOTY
[IPUHUMAIOT PACCTOSIHUE OT CaMOll BepXHEH TOUYKH PAKOBHMHBI 10 IIJIO-
CKOCTH YCTbl; 3a JUNIMHY — PACCTOSTHUE MEXKy CAaMOW MEPEHEN U caMOi
3a7HEll TOYKaMHU YCTbsl; 3@ IIMPHHY — PACCTOSIHUE MEXIY KpallHUMU
OOKOBBIMHU TOYKaMH PAKOBHHBI 110 TIEPIICHIUKYIISPY K JIMHUW ITPOMEpa
JUTMHBI (TakuM 00pa3oM, AJIMHA U IIMPUHA COOTBETCTBYIOT IpOMEpaM
YCThSl Y CHHPAIbHO-3aBUTHIX MOJUTIOCKOB). Kpome Toro, m3mepsror
yJaJieHue BEPIIMHBI OT EPEAHET0 Kpasi B MPOEKLMH Ha JTMHUIO TpOMe-
pa IIMHBL; yAajIeHHe BEPIIUHbI OT JIEBOTIO Kpas B IPOEKLINH Ha JTMHUIO
rpoMepa IUPUHBI U JJIMHY XOPAbI MepeTHEr0 CKJIOHA — PAcCTOSHHE
IO TIPSIMOIA OT BEPIIHHEI 10 CAaMOH NIepeTHel TOUKH YCThs (puc. 5.1, 4).

W3 3TX BeTMYMH MOTYT OBITH COCTaBJIEHBI Pa3IMYHBIE COOTHO-
LICHHS, HO CJIEAYET MOMHHUTh, YTO OHM HE MOCTOSHHBI U MOTYT OBITH
HCIIOJIb30BaHbI TOJIBKO IIPHU CPABHEHNH PAKOBUH C IPUMEPHO OANHAKO-
BBIM YHCIIOM 000p0TOB. OTHO U3 TAKUX OTHOLICHHH — UHOEKC 6HYMPEH-
HUX 060pomos, T. €. COOTHOLICHUE HIMPHUHBI BHYTPEHHUX 000OPOTOB K
LIMPUHE TPYOKH MOCIEIHEr0 060poTa. Y IIOCKOCIHPAIBEHBIX PAKOBHH
OH OOBIYHO Pa3HBI IPU U3MEPEHUH C BepXHEW 1 0a3abHON CTOPOH. Y
TypOOCTIMPATBHBIX PAKOBUH €0 H3MEPSIOT TOJIBKO ¢ 0a3abHOM CTOPO-
HBI ¥ Ha3bIBAIOT UHOEKCOM NYNKA.
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3

Puc. 5.2. bproxoHorue MOJUTIOCKH: TPOMEPHI PAKOBUH

1. I3MepeHue armyKaabHOTO YIIa y TIIOCKOCIMPATbHBIX PAKOBUH: ayB — alTHKAIbHBIN
YTOIn MeXIy KacaTelbHbIMH K BEPXHHM 000pOTaM, ayH — alnuKadbHBIA yroi
MEXIy KacaTeldbHBIMH K JABYM HIDKHHM obOoportam; 2. JlONONTHUTETbHBIE
MpOMEpBI CIIMPATBHBIX PAKOBHH: BNIO — BBICOTA MPENOCIENHEro 060pora,
BIIOHY — BO3BBIIIEHHE MTOCIIETHET0 000pPOTa HaJl yCTheM, B2IIOHY — BO3BBIIICHUE
JBYX MOCIETHUX O00OpPOTOB HAajA YCTheM, MI3HO — IIUPHHA TPETHETO CHU3Y
obopora; 3. JIOMOMHUTENbHBIE TPOMEPHl  YCTh  CHMPATbHBIX  PAKOBHH:
yJ1y — yAaleHne BEPIINHbI TApHEeTONaNaTalIbHOTO yITIa OT JIEBOTO Kpasi PAKOBHHBI;
4. Tlpomepsl KONMAUYKOBHIHBIX PAKOBUH B TIO3MIMM CJI€BA, CBEPXY M C3aiu:
BP—BBICOTaPAKOBUHBL, AP—JTHHA PAKOBHHBI, AX—ITHHA XOP/IbI IEPEHETO CKIOHA,
VIK — y[ajeHHe BEPIIMHBI OT MEPEIHETO Kpas, YJIK — yHaleHHe BEePIIMHBI
OT JIEBOTO Kpasi, IIP — IIMPHHA PAKOBUHBI
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Ta6m. 5.1. IlpencraButenu Gastropoda:

1 — Limnaea stagnalis stagnalis; 2 — L. stagnalis turgida; 3 — L. fragilis fragilis,
4 — L. palustris palustris; 5 — L. corvus; 6 — L. truncatula; 7 — L. fusca; 8 — L. lago-
tis; 9— L. peregra; 10— L. atra; 11 — L. glabra; 12 — L. ovata; 13 — L. auricularia;
14 — L. patula (cem. Limnaeidae): 15 — Viviparus viviparus; 16 — Contectiana
contecta (cem. Viviparidae); 17 — Bithynia tentaculata; 18 — Codiella leachi (cem.
Bithyniidae); 19 — Cincinna piscinalis;, 20 — C. klinensis; 21 — C. depressa; 22 —
Valvata planorbulina; 23 — V. nana; 24 — V. trochoidea (cem. Valvatidae)
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Tabn. 5.2.

1 u 2 — Planorbarius corneus:1 — c sepuunvl, 2 — ¢ ycmos, 3 u 4 — P. grandis:
3 — ¢ sepwiunvl, 4 - ¢ yemos;, 5 u 6 — P. purpura: 5 — ¢ eepwunvl, 6 — ¢ ycmosi;
7 u 8 — P. banaticus: 7 — ¢ eepwunvi, 8§ — ¢ ycmosa; 9 u 10 — Choanompha-
lus riparius: 9 — ¢ eepwunst, 10 — ¢ ycmos, 11 u 12 — Planorbis carinatus:
11 — ¢ séepwunsl, 12 — ¢ ycmoa, 13 u 14 — P. planorbis: 13 — ¢ eepwunv,
14 — ¢ ycmosa, 15 u 16 — Anisus vortex;, 15 — ¢ eepwunvl, 16 — ¢ ycmvs;
17 u 18 — A. vorticulus: 17 — ¢ eepwunsl, 18 — c ycmoa, 19 u 20 — A. drapar-
naldi: 19 — ¢ sepuunvt, 20 — ¢ ycmos, 21 u 22 — A. stroemi: 21— ¢ eepuuHul,
22 — ¢ yemoa; 23 u 24 — A. acronicus: 23 — ¢ gepwunsl, 24 — ¢ ycmos;
25 — Armiger crista
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IIpakTHyeckast 4acTh. BpPrOXOHOIVE MOJUTFOCKU U3YUArOTCS U OIIpe-
JEISIOTCSL Kak Tpyrma (ayHbl BOZOEMOB Ha 300JIOTHUECKUX AKCKYPCHSIX
CTYZICHTaMHU-OMOJIOraMH M 3KOJIOTaMH B TIEPHOJ TIOJIBOM NIPAKTHKH T10 300~
Jioruu OeCTIO3BOHOYHBIX M BOAHOM OMolieHonmoruy. Ha moneBoii mpakTike
CTYZICHTOB OHOJIOroB 3-ro Kypca 1o oOIel THApoOronIorni OproXOHOTHe
MOJUTIOCKH ONPENETSIOTCS KaK JIEMEHTBI 3000€HTOCa M 3apOCieBoi (ay-
HBI, IPUYEM TIOMUMO ONPEIETICHUH CTYIEHThI YCTaHABIIMBAIOT YUCIIEHHOCTD
1 OromMaccy MOJLTIOCKOB Ha M* 1 M° (3). B GroMaccy BKITFOYAFOTCST MOJLTIO-
cKku pazmepamu 110 10 mm.

Metoauueckast 4acTb. 3HAKOMCTBO C MOPQOJIOrHUel OpPHOXOHOTHX
MOJUTIOCKOB U OTIPEIeNIeHNE KOJUIEKIIMOHHOTO MaTeprasia HAuMHAETCs! Ha Jla-
0OOPaTOPHBIX 3aHATHSX CTYICHTOB-OMOJIOr0B 3-r0 Kypca 1o quctmrumne O0-
1as U caHuTapHast ruapoouonoryst. CTyieHTaM MpeaararoTest K onpeerne-
HHIO TIPEICTABUTENH (PayHbI OPFOXOHOTHX MOJUTFOCKOB, COOPaHHBIX Ha peKe
Virelive Ha TIOJIEBOM MIPAKTUKE NPEABUTYIINX JIET. B TeueHue TpEX4acoBbIX
3aHATUN CTY/ICHTBI JOJPKHBI TO3HAKOMUTECS C MPEACTABUTENSIMI OCHOBHBIX
OTPSIIOB M CEMEICTB M OMpeNeNuTh Mo 1-2 Bua U3 KaXJI0ro ceMencTsa.
CryneHram BbIIAETCS pa3IaTOYHBIN MaTepHalt, JIMHENKY, TMHUETHI U JTyTIbl
(MOKHO MCTIONB30BaTh OMHOKYJIIp. OnpesierieHne 10 Bra MPOBOAUTCS 10
onpenemutersiM (1, 2). B naHHbIX yKazaHUsIX B TaOMLax S.1-5.2 mpuBeeHsl
PHCYHKH HanOoJIee 4acTo BCTPEUAIOLIMXCS B P. YIielMa 1 Ipyrux BoOoéMax
pervona Bepxneit Bonru. PUcyHKM OpUEHTHPYIOT CTYIEHTOB B CEMENCTBAX
U He SIBIIIOTCA COOCTBEHHO onpezenuTesneM. Vnentudukams onpenernsie-
MBIX OOBEKTOB IPOBOIUTCS 110 KITFOYAM OIPEICITUTENCH.
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6. IBYCTBOPYATBIE MOJIJIIOCKH BIVALVIA

Teno aBycTBOpUATHIX MOJUIIOCKOB (Kiacc Bivalvia) omero pako-
BHHOM, COCTOSIIEH U3 IBYX CTBOPOK (pHc. 6.1: /—4). ILITOCKOCTH CMBI-
KaHHsI CTBOPOK HA3BIBACTCSI KOMUCCYPANbHOU naockocmbio. Ha xax-
JIO¥ CTBOPKE MOYKHO Pa3IMYHUTh CIIMHHOH (I0PCalIbHBIN ), OPIOIITHOM
(BeHTpasIbHBIN), TIEpeHUd U 3amHui kpas (puc. 6.1: [), TutaBHO
Nepexosiie APYyr B Ipyra uid oOpasyrolye Ha TPaHHULE CMEX-
HBIX KpaeB 3aKpYyIJIEHHBIH yronok. CTBOPKHM Ha CIIMHHOW CTOPOHE
CBS3aHBI AJACTHYHOM TepeMbIuKoi — jueamenmom (puc. 6.1: 3).
Kpenures nurameHT Ha pakoBHHE B Pa3HBIX TPyIax ABYCTBOpYa-
TBIX MOJUIFOCKOB MO-pa3sHOMY. J{0CTaTOYHO 4acTO OH PacHOJIOKEH
HA M3BECTKOBBIX IJIACTUHKAX (HUM@ax), KOTOpbIE HAYMHAIOTCS 11O
MaKyIIKOH M Pe3KO OOpBIBAIOTCA Ha 3aJHEM Kpae, 00pasysl yrojok
y ocrosanus Humwl (puc. 6.1: 4). Tlozagu muramMeHTa pacroioxe-
HO yriyOleHue, NMPUKPHITOe IJICHKOH, KOTOPOE HA3bIBACTCS Jued-
MeHmMHbIM cunycom. B psiae cilydaeB IMTaMEHT HOTPYKaeTCsl MEKIY
CTBOPOK, I'Jie MPUKPETIISIETCSI B 0COOOH OBaJIbHOM MIIM TPEYTOJIbHON
SIMKE — XOHOpoghope, paclioOKEHHON Ha 3aMOYHOM IIJIOLIa IKE.

Han ciuHHBIM Kpaem B TOW MJIM MHOM CTENCHM BO3BBILIAIOTCS
MaxkywKy — Ha4aJbHbIC YacTH KaxJol cTBOpkH (puc. 6.1: [—4). Oun
MOTYT PaclojaraTbCs HaJl CepeINHON CIMHHOTO Kpast WK OBITH CIIBU-
HYTHl B TOW MJIM MHOH Mepe BIepe] WIN Hazaj. Y INpeacTaBUTENeH
HEKOTOPBIX TPYMIl HAa MaKylIKaX COXPAHIETCs TaK Ha3bIBacMasi ou-
bpuonanvHas pakosuna, cOPMUPOBABLIASACS BO BpeMs MPEObIBAHUS
MOJIOZOTO MOJUIIOCKA B MaT€pPUHCKOM opraHuiMe. YacTb pakOBHHBI,
MIOCTPOEHHAs MOCJIE BBIX0/1a M3 MAaTEPUHCKOT0 OpraHU3Ma, Ha3bIBACT-
cst Oepunumugnou paxkosunotl. ECu paccMaTpUBaTh LEIYI0 pAKOBUHY
CBEpXy, TO BIEPEAM MAKYyLIEK Y HEKOTOPBIX BHUIOB MOXHO OOHapy-
KHUTh HECKOJIKO YIUIOLUICHHBIN YYacTOK JIaHLETOBHIAHOM (opmbl —
ayuxy. lHOT]a aHANOTHYHBIH, HO OoJiee BBITSHYTHIA y4acTOK BHICH
u no3aau Makyiek. OH Ha3biBaeTcs wumkom (puc. 6.1: 3).

Ha HapyXHOH MOBEpPXHOCTH CTBOPKM BUAHBI JMHHU HapacTa-
HUS, @ MHOTJA HENpaBUJIbHbIC TOHKHE KOHLEHTPUYECKUE BAJIIMKU —
Mopwunbl, WIn 0ojee MpaBUIbHbIC KOHLEHTPHUYECKUE BO3BBILIC-
Hus — pebpa. Ins npencrasureneii cemeiictBa Unionidae xapakTepHa
makyuweunas ckyrbnmypa. OOBIYHO OHA MPEACTABICHA PACHIOIOKEH-
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Puc. 6.1. Crpoenue u cTaHJapTHbIE IPOMEPBI PAKOBUH
JIBYCTBOPYATHIX MOJUTIOCKOB

1 — Bua cOOKy; 2 — BHI CIiepend; 3 — BHJ CBEpXy; 4 — pakoBHHA 0e33yOKH
U3HYTPH; M — MaKyIlKa, K — KPbLIO, KI1 — KWJIEBOH Neperud, CK — CIIUHHOM Kpaii,
IIK — IepeHui Kpail, Ok — OpIOLIHOM Kpall, 3K — 3aJAHUM Kpail, JII — JIUTaMEHT,
I — JyHKa, I — I[IHT, OIK — MIATOK, CII — CIHUTBI MEpHOCTPaKyM, OH —
OCHOBaHHE HUM(BbI, KC — CEYCHHE MaKCUMAJbHOH BBITYKIOCTH, BT — Hauboee
BBICTYMAIOUIas TOYKAa OOKOBOH MOBEPXHOCTH pakoBHHBIL, 5—8. CTaHgapTHbIE
IpOMEpPhl  PAKOBHH [JBYCTBOPYAThIX MOJUIIOCKOB M CTPOEHHE 3aMKa;
5-6 — Anodonta sp.; 7-8 — Dreissena sp.; BM — BBICOTa Y MaKyII€K, BK — BEICOTa
y Kpblda, A — JJMHA, BKC — BBICOTA CEUYEHHs MaKCUMAaJbHOI BBINYKJIOCTH,
BI, — BBITYKJIOCTh JIBYX CTBOPOK, B — BBICOTA; 9 — CXM3010HTHBIN (YHHOHOUHBIH,
Crassiana sp.): 33 — 3aiHHe 3yObl, H — HUM(a, 13 — epeIHUEe 3yObI
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HBIMU B NMPUMAaKYyLUIEYHOW YacTh JHOO BOJHHCTBIMH KOHIICHTpHYE-
CKUMH TIOJHBIMHM WJIM HEMOJHBIMU BaJIMKaMH, HHOTJA C BOTHYTO-
CTSIMU B BEHTPaJIbHON 4acTH, TUOO ABYMS PACXOAALIMMUCS PAAaMU
OyropkoB minu V-o00pa3Hbix BajdukoB. CieayeT UMeTh B BHIY, YTO
y KPYIHBIX TOJICTOCTEHHBIX PaKOBHH MakKylle4YHas CKYJIbITYypa
MOXET OBITh HE BUAHA M3-3a KOPPO3HU. BBIMYKIOCTH OBEPXHOCTH
CTBOPKH HepaBHOMepHa. OUeHb 4acTO 3aMETeH 3aKpyIJICHHBIH WIN
pe3kuii meperud, JUHUSL KOTOPOro MPOXOJUT OT MaKyIIKH A0 BEH-
TPaJbHOT'O KOHIA 3aJHETO Kpasi CTBOPKU — 3TO 3a0HUIl KUIeBOU nepe-
2ud. AHaNOTMYHBIA Mepernd MOXKeT OTACIATh W HepeIHECITUHHYIO
(aHTEpOIOPCANIBHYIO) YaCTh CTBOPKU — nepeOHull Kunesoll nepecuo.
Ecnu TOT miim mHOHM U3 3THX Nepern00B OueHb Pe3KUi WM CHAOXKeH
paanaIbHBIM peOpOM, TO €ro Ha3bIBAIOT KULEM.

PakoBuHa wu3MepsieTcs MO TpPeM CTaHAAPTHBIM IapaMeTpam
(puc. 6.1: 5): Onuna — paccTosiHAE MO MPOAOIBHON OCH PAKOBHUHBI
MeXIy Haubosiee yJaleHHbIMU TOUYKaMH [IEPEAHET0 U 3aHEr0 Kpaes,
8bICOMA — PacCTOSTHUE TI0 MEPIEHIUKYISAPY K NPOJIOIBHON OCH PaKo-
BUHBI MEX]ly MaKyIIKoil u HanOoJee yaaJeHHONW TOYKOW OPIOLIHOTO
Kpas, 6bINYKIOCMb — PACCTOSHUE MO MEPHEHAMKYISIPY K KOMHCCY-
pabHOM TUIOCKOCTH MEXIy HanOoJsiee ylaleHHBIMUA OT Hee TOYKaMHU
CTBOPOK. Yalie Ha MyCTBHIX PAKOBUHAX U3MEPSIOT BHITYKIOCTH OJHON
CTBOPKH, YTO NMPH CHMMETPHUYHBIX CTBOPKAX COCTaBJISIET MOJOBUHY
BBIMYKJIOCTH BCEH PAaKOBHHBL VICTIONB3yIOTCA Takke W ApYyrHe Mmpo-
MEpBI, HO, KaK ITPaBUJI0, OHU BBIPAKAIOTCS HE B A0COMIOTHBIX BEJTHYH-
Hax, a B JOJISIX OT COOTBETCTBYIOIIEIO OCHOBHOTO NpoMepa. Tak, yna-
JICHHOCTh MaKyIlleK OT MEpPEeIHEro MM 3aJHEro KOHIAa U3MepseTrcs
B MIPOEKIMH Ha MPOJOJIbHYIO OCh PAKOBHHBI U BBIPAXKAETCS B JOJISX
ee anuHbl. [lonoxxeHne Hanbonee yAaIeHHBIX TOYEK MEepeHEr0 Win
3aJHEr0 KpaeB, a TaKKe IOJIOKEHHE TOYKH, Hauboiyiee yAaJeHHOU
OT KOMHCCYPaJIbHOW TJIOCKOCTH, ONpPEIeNseTcsl B MPOSKIUU Ha JIH-
HUIO TIpoMepa BBICOTHI PAKOBUHBI M BBIPAXKAETCS B JIOJSIX BBICOTHI,
cuuTasi, B 3aBUCUMOCTH OT yJ00CTBa, OT MaKyLIKH HJIM OT Haubosee
OTCTOSIIIIEH TOYKH OPIOLIHOTO Kpasi.

B psime cnyyaeB ciMHHOW Kpall PakOBHHBI MOKET OBITH PE3KO
HAKJIOHEH BIEpell, TaK YTO €ro caMasi BEPXHss TOYKA JIC)KHUT BBILIC
MakyIek. B aTom cityuae sakunegoe nose (4acTb CTBOPKHU 03314 3a-
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JTHETO KHJIEBOTO Tepernoda) Ha3bIBAIOT Kpuliom. [1o aHanoruu c BbI-
COTOM PaKOBHHBI M3MEPSIOT M BBICOTY OT BEPXHEH TOUYKU KpbLIA.
B sToM cnyuae, Bo u30ekaHHE MyTaHHIbI, CTAHJAPTHYIO BBICOTY
Ha3bIBAIOT BBICOTOM y Makyulek. To e camoe Jenaercs, ecliud H3-
MEPSIOT BBICOTY Y JIMTAMEHTA, KOTAa MaKylIKH PacIONI0KEHBl HUXKE
JUTaMEHTa WK CUJIIBHO KOPPETUPOBAHHBL. Y HEKOTOPBIX MOJUTIOCKOB
(Dreissena) MaKylIK1 CABUHYTHI Ha CaMblil MepeHUI KOHEI[ paKo-
BHHBI, KOTOpasi MPUOOpETaeT TpanelueBUAHYIO HIH KIIOBOBHIHYIO
(dhopmy. [Ipu 3TOM eciu 3aTHUH KIIICBOM TIEPEerud JOCTATOYHO PE30K,
TO TOBOPSAT O OPIONIHOM MOBEPXHOCTH PAKOBHHEI (T. €. PACIONOKEH-
HOW BEHTpaJbHO OT mepernda). B 3ToM ciiyyae HECKOJIBKO HHaYe
MIPOU3BOJISATCS U CTAaHJAPTHBIE TPOMEPHI: AJMHA — PACCTOSIHHE OT Ma-
KYILIKH IO OCH PaKOBMHBI JI0 €€ caMO# 3aJJHell TOYKH, BbICOTa — pac-
CTOSIHUE TIO MEPICHIUKYIISAPY K OCH MEXIy Haubosiee yIaleHHbIMU
TOYKaMHU CIIMHHOTO U OPIOIIHOTO KpaeB, a MPH YeTKO 000CO0ICHHOM
OpIONIHOM MOBEPXHOCTH — MEXKAY HanOojee ynaleHHbIMH TOUKaAMU
CIIUHHOTO Kpasi U OPIOIITHOM MOBEpXHOCTH (Tad. 2: 3,4).
[TonoxxeHnne TOYKH, HamOoee yOaJeHHOHW OT KOMHCCYpPaJbHON
miockocTu (puc. 6.1: I, 2), Mo OTHOLICHHUIO K BHICOTE PAKOBHUHBI WU
BBICOTE CEYEHHs MaKCUMaJIbHON BBINMYKIOCTH (puc. 6.1: [, 2) Takxe
MOJKET XapaKTepU30BaTh GOPMY KPUBOH (PPOHTAILHOTO CEUCHUSI HITH
CEUCHHUSI MAaKCHMAJILHON BBITYKJIOCTH COOTBETCTBEHHO. OmHAKO ISt
($opM Cc HaKJIOHEHHBIM BIIEpE] CIIUHHBIM KpaeM MpeANnOuYTHTENbHEN
MOJIb30BAThCsl COOTHOILICHUEM PACCTOSHUS MEXKIy MaKyIlIKOH U TOY-
KO, Hanbosnee yaaneHHOW OT KOMHCCYPaIbHOW TJIOCKOCTH, K BBIITY-
KJIOCTH PAaKOBHHBI WJIM K BBICOTE CEUYEHHS MaKCHMAJILHOH BBITYKIIO-
cTu. BricoTa Takoro cedeHus: 0ObIYHO M3MEpSETCs MO MPSMOH, Mpo-
BEACHHON MEXIy HavyalbHOW TOUYKOH MaKyIIKd U OPIOIIHBIM Kpaem
Yyepe3 TOYKY CTBOPKH, HawOojee YAaJeHHYI0 OT KOMHCCYPajbHOM
miockoctu (puc. 6.1: 7). Y ortaensubix Unionidae xopomnme pe3yibra-
TBI MOTYT OBITh TOJyYEHBI IPH COOTHOIIICHNUH BBITYKJIOCTH PAKOBHHBI
K PacCTOSIHUIO M@Ky MaKyILIKOW 1 OCHOBaHHEM HUMEHI (puc. 6.1: 1).
Camasi xapakTepHas 0COOCHHOCTb, Opocaromasicss B IJlaza NpH
PacCMOTPEHUU CTBOPKU U3HYTPHU, — 3amok (puc. 6.1: 9). Pa3Buthiii 3a-
MOK COCTOHT M3 PACIIUPEHHUSI CIUHHOTO Kpasi — 3AMOYHOU NAOWAOKU
1 HECKOJIBKUX BBICTYTIOB PA3IN4HON POPMBI — 3008, PaCIONOKEHHBIX
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Ha Hel. 3aMOK IpeIHa3HaueH JUIsl TOYHOTO COBMELICHHS CTBOPOK MPH
HX CMBIKaHUH, TOCKOJIbKY KKAOMY 3y0Y OJJTHOH CTBOPKH COOTBETCTBY-
eT yriayoseHue B Ipyroid. 3aMKu ObIBAIOT pa3IMuHBIX TUIOB. Y Mpe.-
crasureneii Unionidae n Margaritiferidae 3amMox cxuzooonmmwiii (OTHO-
CSILLIMIACS K TPYIIIE npecemepodonmuuix). OH COCTOUT W3 3aTHHX U IIe-
penHux 3y0OB, pacrojiOKEHHBIX COOTBETCTBEHHO MO33AW U BIIEpEIU
Makymku. B pazButom 3amke Unionidae nepegaue 3y0s MHOTO KOpoYe
3a/IHMX M UMEIOT BUJI TPEYTOJIBHBIX BBICTYIIOB HJIM KOPOTKUX TUIACTH-
HOK, TOT/Ia KaK 3aJJHUE 3yObl UIMCIOT BUJI JUIMHHBIX, TOHKHX, MPSMbIX
WM cnabo U30THYTHIX MacTHHOK. MHoraa (y Margaritiferidae) 3aagnue
3yOBl WM pyJMMEHTapHbI, WM OTCyTCTBYIOT. Y Unionidae mepeanue
1 3aJHHe 3yObl MOTYT McYe3aTh MOJIHOCTHIO (TOT/Ia 3aMOYHAs TLTOIIA/I-
Ka MpeJeTbHO CY)KEHa) MIIM OCTAIOTCS TOJIBKO 3aJHHE 3YOBI.
JIBycTBOpuateie Moiuntocku Sphaeriidae, Pisidiidae u Eugle-
sidae umeroT kapououonviu 3amox, a Lymnocardiidae, Psammobiidae
u Tellinidae — royurouonwvui. 3yObl B HUX, KaK U B JIPYTUX T'eTEPO-
JIOHTHBIX 3aMKaX, MOJPA3JeNIIOTCA Ha KapAWHAIbHBIC U JaTepalib-
Hble. B KapmonHOM 3aMKe Ha MPaBOi CTBOPKE UMEETCS OJIMH Kap-
JMHAIIBHBIH 3y0 1 1O /1Ba KOPOTKHX MEPEAHUX U 3aIHUX JTaTePATbHBIX
3y0a, a Ha JIEBOW CTBOPKE — JIBa KapJUHAIBHBIX 3y0a W MO OJHOMY
KOPOTKOMY MEpEAHEMY U 3aJHEMY JIaTepaibHOMY 3y0Yy.
XapakTepHOoH 0cOOEHHOCTBHIO BHYTPEHHEH TTOBEPXHOCTH CTBOP-
KU SIBISIIOTCS MYCKYIbHble OMNedamKy — MecTa PUKPETIICHUS My-
CKYyJIOB K cTBOpKaMm. [Ipexxne Bcero B mepeaHeld M 3aJHEH YacTsIxX
CTBOPKHM BH/IHA T1apa OTIIEYaTKOB MOIIHBIX MYCKYJIOB-3aMbIKaTEICH
(a00yxmopog) — TepemHero M 3aJHer0. JTH OTIEYaTKH MpPEeJCTaB-
JSIOT CcO0OM IIMPOKHE IUIOMIAJKH, PACIONIOKEHHBIE MNPUMEPHO
Ha YpOBHE CEPEAMHBI BHICOTHI CTBOPKU WJIM HECKOJIbKO HIke. [lo-
BEPXHOCTH OTIEYATKOB OOBIYHO TJa/Kast, 1 Ha HEH XOPOIIO 3aMETHBI
JTUHHUK pocTa. Y mpenactaBurenell Margaritiferidae mepenamii otrre-
YaToOK XOTsI OBl YaCTHYHO UMEET MOPIIMHKUCTHIN penbed. Y mpenacra-
BUTeNEH pona Dreissena TiepeHUN aJlyKTOp MPUKPETUISETCS K 0CO-
0011 IIacTHHKE — cenme, Ha KOTOPOH XOPOILIO BHJIECH €ro OTIEYaTOK.
Cernta pacronaraercs BHyTPH PaKOBHHBI Ha Ka)KIOH CTBOPKE HETO-
CPEICTBEHHO MO3aJ¥ MaKyLIKH. 3aIHUN aJayKTOp MPHUKPEIUISIeTCs
ONM3 COMHHOTO Kpas CTBOpPKU. Ilo coceAcTBy c oTmeyarkamu aj-
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JQYKTOPOB TIOMEIIAIOTCSl OTIEYATKU pempakmopos HoTu. Y Dreissena
MepeHIe PETPAKTOPHI KPEIsTCs Ha CENTe, U X OTHEeYaTKH CIUBa-
IOTCSl ¢ OTIeYaTKaMU MEPEIHEro aJayKTopa, 3aT0 3aJHHUE PETPAKTO-
PBI, Ype3BBIUANHO MOIIHBIE, KPETISITCS BIIEPEAN MPUMEPHO TAKOTO XKe
0 pa3Mepy OTmevaTKa 3aJHero aaIyKropa.

VY mpencrasuteneir Sphaeriidae, Pisidiidae m Euglesidae man-
TUIHBIC MYCKYJIbI IPUKPEIUIIOTCS. HE TOJIBKO HA MAHTHIHOW JTMHUH,
HO U Haj Hel (To4yHee, BHYTPb OT Hee); OHM MOTYT BBITVISJETH Kak
pacimmpeHusi MAaHTHHHOM JIMHUM, HO MOTYT OBITh U MOJHOCTBIO 000-
cobnens! oT Hee. [Ipu pa3Butumn cudonos y Sphaeriidae manTuiiHoro
cUHyca He (OpMHUPYETCs, HO 3aTO HEKOTOPBbIE MAaHTUHHBIE MYCKYJIbI
YCUJIMBAIOTCS M yIUTMHSIIOTCS, 00pa3ysl CUCTEMY PETPakTOpoB cugo-
HoB. Hanbosee niuHHBIC U3 HUX Jal0T 000COOIEHHBIE MYCKYJIbHbIC
OTIICYATKH, PACMIOJIAraloIIuecs: BEPXHHUHA — aHTEpO-A0PCalIbHO OT OT-
MEYaTKOB 3aHETO aJAyKTOpa, 4acTO CONPHUKACASICh C HUM, a HUXK-
HUN — HaJ MaHTHWHOM JUHHEH, HEJalIeKO OT €€ 3aJHero KOHIIA.
VY mpexacraBuTeneld Tpex MEPEUMCIICHHBIX BBILIIE CEMEWCTB OOBIYHO
MO’KHO YBHJETb JiBa CU()OHATIBHBIX OTBEPCTHS, MM cU(OHA, OJTHAKO
y Neopisidium, Odhneripisidium n Conventus UMeeTCsI TOJIBKO OJTHO
CU(OHAILHOE OTBEPCTHE, IPHUEM y IEPBBIX IBYX POJIOB 3TO PE3Yib-
TaT CJIMSHUS BBOAHOTO OTBEPCTHS C OTBEPCTUEM IJIsl HOTH, a y Tpe-
TBETO — 3apacTaHusl BBOJHOTO oTBepcTHs. Hike cudoHoB MaHTHii-
HBIC JINCTKU CPACTAIOTCS, 00pasysl npecupoHanbyo Cnatxy.

XapakrepucTuku cemeiicts Bivalvia

Cem. Unionidae. Xopo1ro pa3BUTHl U TIEpeIHNAEC U 3aHHUE 3yOBI,
WA UMEIOTCS TOJIBKO 3aJHKE 3yObl, MM 3yObl 3aMKa ITOJHOCTBIO OT-
cyTcTBYIOT. OTIIE4aTOK NepeiHero aaayKropa NIaAKUH, UMb ¢ JIU-
HusiMu pocta. Pog Unio: eciii cMOTpeTh Ha JIEBYIO CTBOPKY CO CIIMH-
HOM CTOPOHBI, TO SICHO BUAHO, YTO BHYTPEHHUH U BHEIIHUH IIepeiHIE
3yObl BBIJAIOTCS OJMHAKOBO M 3aKaHYMBAIOTCS HA OJHOM YPOBHE.
Makymieynass CKyJbOTypa NPEACTaBlICHA IBYMS PacXOISALIUMHCS
psanamu O6yropkoB. Pon Crassiana: Ecnm cMOTpeTh CO CIIMHHOM CTO-
POHBI, TO BUJHO, YTO NEpeIHHUE 3yObl paBHOW JUIMHBL. MakyiedHas
CKYJIBIITYypa BUAHA TOJBKO Ha CAMOM MaKylIlKe, a HHXKe ucyesaer. Pox
Anodonta. PakoBuHa 0YeHb TOHKOCTEHHAsl, OOBIYHO IOKPbITAsl KOH-
LEHTPUYECKUMU MOPLIMHAMM, BHIUMBIMH M CHAPYXKHU M H3HYTPH.
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Makyuieynasi CKyJbIITypa B BHAE KOHUEHTPHYECKH PACXOASIIMXCS
BanukoB. CaMas 3aIHsIs1 TOYKa PAKOBHUHBI JIGKHUT MPUMEPHO Ha YPOB-
HE CepeluHbI €€ BBICOTHI, M3MEPEHHOW y MakyIlIek (T. . 6e3 ydera
BBICOTHI KpbIJIa) MJIM HEMHOTO HM)KE WITH BBIILIE CEPEIUHBI.

Cem. Dreissenidae. Makymku cOBUHYTBI Ha CaMblii MepeaHUi
KOHEIl PAaKOBUHBI, YTO MPHUAACT €l TpamelueBUIHYIO, TPEYTOJIbHYIO
WK KIOBOBHIHYIO (hopMy. Ilo3aam MakyIku H3HYTPH MTOMEIIAETCS
cenra, K KOTOPOH KpemuTcsi MepeiHuil anaykrop. MOJUIFOCKH TpH-
KPEIUISIOTCA K TBEPAOMY CyOCTpaTy HUTSMH OHccyca.

Cem. Sphaeriidae. Makymku pacnonararorcsi HaJ CepeIuHON
CIMHHOTO Kpasi MJIM He3HAUYNUTEIIbHO CABUHYTHI BIIEPE/.

Cewm. Pisidiidae. Ecnin pakoBuHa cBbIlIe 5.5 MM B JUIMHY U JIU-
raMEHT BUJIEH CO CITIMHHOM CTOPOHBI 3aKPHITOM PaKOBHHBI, TO BHELI-
HSISl IOBEPXHOCTh CTBOPOK € KOHLIEHTPUYECKHMHU pedpaMu HITH PE3KO
KOHIIEHTPUYECKH HcyepueHa. Ecim pakoBuHA 10 5 MM B AJIHMHY, TO
JIUTaMEHT BHJECH CO CIIMHHOHM CTOPOHBI 3aKPBITOH PaKOBHUHBI TOJIBKO
Ha TIPOCBET CKBO3b TOHKYIO M3BECTKOBYIO CTEHKY (TOT1a TOBEPXHOCTD
PaKOBHHBI C OYEHb TOHKUMH KOHLIEHTPHUUYECKUMHU PEOPBILIKAMU) HITH
COBCEM HE BHJCH NP 3aKpBITOW PaKOBHHE, MOCKOJBKY CABHHYT K
HIDKHEMY Kpalo 3aMOYHOH MJIOMIAAKH U IIUPOKO OTKPBIT CO CTOPOHBI
BHYTPEHHETO MPOCTPAHCTBA PaKOBUHBI. HapyxHas (3aJHsIs1) mMoITy>Ka-
Opa u BBOAHOE (HMXKHEE) CH(OHATIBHOE OTBEPCTHE y MOJUIIOCKOB C
JUITMHON PaKOBHHBI 10 5 MM BCETAa OTCYTCTBYIOT.

[lpumepnast ~ ompepenuTenpHas  TabnuMuma  JOBYX  BHJAOB
ceM. Pisidiidae:

1 (2) PakoBHHA yATMHEHHO-OBaJbHAS C MaJO BBICTYMAIOLUIMMHU
Makymkamu. BeicoTa pakoBuHBI He TipeBbiiaeT 0.8 ee ATUHBI, a BbI-
MyKJIOCTh JIBYX CTBOPOK He mpeBblmaeT 0.63 AMuHBI pAaKOBUH. ......
......................................................................................... P. Amnicum

2 (1) PakoBuHa TpeyronbHasi ¢ 3aMETHO BBICTYAIOIIUMH MaKyIII-
kamu. Beicora pakoBunbl He MeHbIne 0.81 ee IIMHBL, @ BBITYKIOCTD
JIByX CTBOPOK He MeHblIe (.64 NTUHBI pAKOBUHBL. ............ P. inflatum
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Tabmn. 6.1. [Ipencrasurenu Bivalvia:

1 — Pseudanodonta complanata; 2 — P. elongata; 3 — P. kletti (nooceem.Pseudan-
odontinae); 4 — Anodonta cygnea; 5 — A. minima, 6 — A. ponderosa; 7 — A. piscina-
lis; 8 — A. subcircularis; 9 — A. stagnalis; 10— A. zellensis (nooceem. Anodontinae)
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Tabmn. 6.2. IIpencrasutenu Bivalvia, Unioninae:

1 — Crassiana crassa; 2 — C. nana; 3 — C. mussiva;, 4 — Unio limosus;
5 = U. pictorum; 6 — U. longirostris; 7 — U. ovalis; 8§ — Tumidiana tumida

53



—_
)

. — ~
O w

26 27

[\
V)]

Ta6n. 6.3. [Ipeacrasurennu Pisidioidea:

1—2 — Musculium hungaricum: 1 — cnpasa, 2 — cnepeou; 3—4 — M. creplini:
3 —cnpasa, 4 — cnepeou; 5—6 — M. terverianum: 7—8 — M. rickholti: 7 — cnpasa,
8 — cnepeou; 9—I10 — Rivicoliana rivicola: 9 — cnpasa, 10 — cnepeou,
11—12 — Amesoda solida: 11 — cnpasa, 12 — cnepeou; 13—I14 — A. subsolida:
13 — cnpasa, 14 — cnepeou; 15—16 — A. scaldiana: 15 — cnpasa, 16 — cnepedu;
17—18 — A. draparnaldi: 17 — cnpasa, 18 — cnepedu; 19—20 — Sphaerium
nucleus: 19 — cnpasa, 20 — cnepedu; 21—22 — S. corneum: 21 — cnpasa, 22 —
cnepeou; 23—24 — S. nitidum: 23 — cnpasa, 24 — cnepedu; 25—26 — Pisidium
amnicum: 25 — cnpasa, 26 — czaou; 27—28 — P. inflatum: 27 — cnpasa, 28 — cz3aou;
29—30 — Neopisidium moitesserianum: 29 — cnpasa, 30 — c3aou
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Tabn. 6.3. (mpomoIKeHHE).

31—32 — N. torquatum: 31 — cnpasa, 32 — c3aou; 33—34 — Europisidium al-
pinum: 33 — cnpasa, 34 — czaou; 35—36 — E. tenuilinneatum: 35 — cnpasa,
36 — czaou; 37—38 — Conventus (Conventus) conventus: 37 — cnpasa, 38 — czaou,
39—40 — Tetragonocyclas tetragona: 39 — cnpasa, 40 — czaou; 41—42 — T. mil-
ium: 41 — cnpasa, 42 — czaou; 43—44 — Henslovana (Henslovana) dupuiana:
43 — cnpasa, 44 — cz3aou, 45—46 — H. (H.) henslovana: 45 — cnpasa, 46 — c3aou,
47—48 — H. (H.) ostroumovi.: 47 — cnpasa, 48 — czaou, 49—50 — H. (H.) suecica:
49 — cnpasa, 50 — c3aou, 51—52 — H. (H.) conica: 51 — cnpasa, 52 — c3adu,
53—54 — Euglesa (Casertiana) casertana: 53 — cnpasa, 54 — c3aou
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Cemeticmeo Sphaeriidae

Tabauya ons onpedenenusi pooos

1. Makymku pacrojokKeHbl MPUMEPHO TOCPEIUHE CIHUHHOTO Kpas
PAKOBUHBI WM CJIETKA CIIBUHYTHI BIICPEM. .. .. v veeereenenne.

— MaxyIIKi OTYETIUBO CABUHYTHI HABAI . uvevvenreneennensananinnnnss

2. PakoBrHA TOHKOCTEHHAsI M KpallHE XpyIKas, Kpyrjas WiId Tpare-
nueBUAHAsS. MakyIIKy O4eHb y3K1e, SMOpPHOHAIBHAS YaCTh CTBOP-
KM Ha HUX UMEET BUJI IAMOYKHA U 0OBIYHO 000Cc0o0IIeHa TITyOOKOM
00pO3110ii, TIepexo/THas 30HA K OCHOBHOM YaCTH CTBOPKU OOBIYHO

WMEET BUJI JUTMHHON BOPOHKH ........ Pon Musculium Link, 1807
— Makyiku MmupoKue ¢ HeoO0COOICHHON IMOPHOHATIBHON YaCThIO
o 0103 o) 0/ APPSR 3

3. JlurameHt BbIgaceTCs (MHOT/A JIOBOJBHO c€ab0) HaJ CIHHHBI-
MH KpassMH CTBOPOK. OTHEYaToK BEpPXHETro CH()OHATIHHOTO MYy-
CKyJia JaJeKo OTOABMHYT OT OTIEYaTKa 3aJHEr0 aJTyKTopa
.......................................... Pon Rivicoliana Servain, 1888
Omun Buf R. rivicola (Lamarck, 1818).

Obumaem Ha UTUCMO-NECUAHBIX SDYHMAX 8 PEKAX HA MeO-
nennom mewenuu. Eepona, weo-3anao 3anaonou Cubupu, Cesep-
uotti Kazaxcman.

— JIuraMeHT He BbIIAeTCS HaJl CIIUHHBIM KPAeM CTBOPKH .............. 4

4. MakyIiky y3KHe, BBICTYIIAIOIINE HAJ CITHHHBIM KPaeM PaKOBHHBI
......................................... Pon Amesoda Rafinesque, 1820

— Makyiku He CUIIBHO BBICTYIIAIOT HAJT CTUHHBIM KPaeM PaKOBUHBI,
ITUPOKUE B OCHOBAHWUH .... ......... Pox Sphaerium Scopoli, 1777

5. PakoBHHA CPaBHHUTENLHO KPYIHAs (CBBIIC 5 MM B JUIMHY), JIU-
raMEHT XOpPOINO BUJCH CHAPYXKH, €CIM CMOTPETh HA 3aKPBITYIO
pakoBuHy  cBepxy u  c3aau.  (Ilomcem.  Pisidiinae)

... Pon Pisidium Pfeiffer, 1821

— PaKOBI/IHa TPEyroJibHAs ¢ CUIIBHO CIBUHYTHIMH Ha3a]] MAKyIIIKAMH.

JIuraMeHT OTKPBIT BHYTPh PAKOBHHBI JIHIITL HA HEOOIBIIIOM yUaCTKe
.......... Pon Europisidium Starobogatov in Stadnichenko, 1984

6. PakoBHHA CPAaBHUTEIBHO MENKasi, O 5 MM B JUIMHY; JIMTAMCHT
CHapy)kdH HE BHACH U JIMIIb MPOCBEUYHUBACT CKBO3b TOHKYIO
n3BecTkoByto cTeHKY ([lomcem. Euglesinae) ............coceevennnl7

— PakoBHHATPEYTOIbHAS UITH OBATTbHO-TPEYTOJIbHAS, OUCHb MATICHbKAS
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(mmuHa 10 2 MM) TOHKOpEOprcTas. PAkOBUHA MOXKET ObITh HECKOIBKO
Oonee kpymHasi (JuiMHA 10 2,7 MM), IJaJiKasi, JOBOJIBHO TUIOCKAs,
C KpailHe y3KOi 3aMOYHOM IIOMIaJAKOM, TaK YTO JHO JJUTaMEHTHOU
SIMKU 00pa3yeT 3aMeTHBIN YTOJI ¢ TNIOCKOCTHIO CMBIKAHUS CTBOPOK.
JluraMeHT XOpOIIO BUJEH HA MPOCBET CO CIIMHHON CTOPOHBI Ha
PaKOBUHE C COMKHYTBIMHU CTBOPKaMU. MaKyIIKU CO CKJIaJOUYKaMU
..................................................... Pon Neopisidium Odhner, 1921
7. JHO MUTraMEHTHOM SMKHU MapajyieIbHO WIHM MOYTH Mapaji-IeiabHO
IJIOCKOCTH CMBIKaHUSA CTBOPOK. C KaKIOM CTOPOHHI Tela, KPOMe
KPYITHOM BHYTPEHHEH MOITyKaOpbl,IMEETCsl MaJICHbKas BHEIIIHSIS,
uMmeromiasi (GopMy y3KOrO TPEYrOJIbHUKA K PACIIONIOKCHHAS
no3aau BHyTpeHHer. CudoHAIBHBIX OTBEPCTHI JIBA . .
.............................................. Pon Euglesa Leach in J enyns, 1832
— PakoBuHa ManeHbkas, He Oojee 2 MM B JUIMHY. Makymiku
mupokue. JInraMeHTHas siMKa, pacrojararoiasicsi Ha O4YeHb y3KOu
3aMOYHOM IUIOLIAAKE, HAKIOHEHA BHYTPh pakOBUHBL. HapyxHoii
(3anmmueit) momyxaOpel HeT. CudoHanpHOE OTBepcTHE OnHO. Pox
Conventus Pirogov et Starobogatov, 1974, noapon Conventus
8. Makymku  y3kue, OOBIYHO CO  CKIQJO0YKOW,  3aMETHO
CABUHYTBHIC HAa3aJ, UTO MPUIACT PAKOBHUHE TPEYTOJIbHYIO
WIH OKPYIJICHHO-TPEyroiibHyr Qopmy. Ecnm ckmagodek Ha
MaKyIlIKaX HET M MaKyIIKd Majo CMEIICHbl Ha3aj, TO CIUHHON
Kpail mnpsMOW WM OYeHb cJIa0OBBITHYTHIH. Bce oTmeuarku
MaHTUHWHBIX ~ MYCKYJOB., KpOME OJHOTO-NIBYX MEpPEIHUX,
CIUTBHl C MAHTUHHOM JUHUEH WM HCCIUTBHIX OTIEYATKOB HET
..Pon Henslowiana Fagot, 1892, nonpon Henslowiana.

IIpakTHyeckasi 4acTh: ABYCTBOPYATHIE MOJUTIOCKH U3Yy4aloTCA
U OIpEeNessIIoTCS KaK Trpymmna (ayHbl BOZOEMOB Ha 300J0THYECKUX
IKCKYPCHAX CTYIEHTaMH-OMOJIOraMH M 9KOJIOTaMHU B MEPHOJ TOJe-
BOU IPAKTHUKH 110 300JI0TUU OECIIO3BOHOYHBIX M BOJIHOM OHMOLIEHOJIO-
run. Ha noseBoli npakTuke cTy1eHTOB OMOJIOroB 3-ro Kypca mno 00-
el THAPOOHONIOrMH ABYCTBOPYATHIE MOJITIOCKH OIPEIEeNSIOTCS
KaK DJIEMEHTBI 3000€HTOCa U 3apocieBoil GpayHbl, MpUUEM, TTOMUMO
OTpe/eNIeHUH, CTYCHTbI YCTaHABIMBAIOT YHCICHHOCTh U OHoMaccy
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MoJuttockoB Ha M> 1 M® (3). B Ouomaccy BKITIOYAIOTCS MOJUTIOCKH
pasmepamu 70 10 MM, OHU SIBISIOTCS KOPMOBBIMH OOBEKTAMU IS
pBIO, 0cOOEHHO Apeliccena.

MeTtoauueckasi 4acTh: 3HAKOMCTBO ¢ MOP(OJIOTrueii AByCTBOP-
YaThIX MOJUIFOCKOB U OIpEJIENIeHNE 110 pAKOBUHAM U3 KOJJIEKIIMOHHO-
ro MaTepuaja HayMHaeTcsd Ha JaOOpaTOPHBIX 3aHITUSX CTYIICHTOB-
Onosoros 3-ro Kypca o aucuuminae «O01as 1 caHuTapHasi THAPOOH-
osorus». CTyieHTaM MpeaIaraTcs K onpeAeIeHHIo MpeacTaBUTeNn
(ayHbI IBYCTBOpUYATHIX MOJUTIOCKOB, COOpaHHBIE Ha peKke Yielime Ha
I0JIEBOM MpaKTHKE NpeAbIAYIIHX JIeT. B Teuenne Tpéx4yacoBbIX 3aHsI-
TUH CTYAEHTHI JOJKHBI MO3HAKOMUTBCS C NMPEICTABUTENSIMU OCHOB-
HBIX OTPAJOB U CEMEICTB M ONpeAenuTh Mo 1-2 BuAa U3 KaxKIoro
cemeiictBa. CTyneHTaM BbIAAETCS pa3AaTOUHbI MaTepua, TMHEHKH,
MUHLETH! U Tyl (MOXKHO MCIIOJIB30BaTh OMHOKYISIp). OnpeneneHue
710 BHJa IPOBOAMTCS 1o onpexaenutessam (1, 2). B manHbIX ykazaHu-
X B Ta0J. 6.1-6.3 npuBeneHsl pUCYHKH OMBaNbBUH, HaubOIIEe YacTo
BCTpevaromuxcs B p. Yiueima u Apyrux BogoéMax pernoHa Bepxueit
Bonru. PucyHku opueHTHPYIOT CTy/I€HTOB B cEMEHCTBaX U HE SIBJIS-
I0TCS1 COOCTBEHHO omnpeaenureneM. Maentudukanus onpenenseMbix
00BEKTOB MPOBOJIUTCS IO Kitoyam onpenenutenei (1, 2).

Jlumepamypa

1. Onpenenurens NPECHOBOAHBIX OECHO3BOHOYHBIX EBpomeii-
ckoit yactu CCCP (rutanktoH m 6entoc). — JI.: ['mapomereousnar,
1977.-511 c.

2. OnpenenuTens MPECHOBOAHBIX Oecrio3BOHOYHBIX Poccun. —
CIIb6., 2004. - T. 6. — 526 c.

3. Cemepnoii, B. II.  YueOHo-monieBast mpakTHKa I10 Kypcy
«Okonorus» (BomHbIe 3KocucTeMbl): MetoJ. ykaszanus / B.II. Ce-
MepHO#, A. A. 3yOumunHa. — Spocnasns: Apl'Y, 2008. — 71 c.
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7.1IOIEHKU EPHEMEROPTERA

[Monenku — rpymnma aMpUOMOTHYECKUX HACEKOMBIX, JIMYMHOYHAS
CTaJusl pa3BUTHS KOTOPBIX NPOTEKAET B BOAHOM cpelie, B3pOCbIe e
0cO0U SIBIISTIOTCSI OOMTATENSIMU BO3YIITHOH CPEIbI.

Teno JMUYMHOK TOJPA3JIEISETCS Ha XOPOILIO Pa3BUTHIC TOJIOBY,
rpyas u Opromko (puc. 7.1).

JIMYUHKY UMEFOT Iapy XOPOIIO Pa3BUTHIX (PACETOUHBIX IT1a3 U TPH
MIPOCTHIX T1a3ka. PoTOBOI ammapaT Jarie Bcero rpbI3yIiero THIa, y He-
KOTOPBIX IpeJCTaBUTEIeH MOIUGUIIMPOBAHHBIN. MaHuOyibl (Bepx-
HUE YEJTFOCTH) MOIIHbIE, KaXKJas 3 HUX HECET BbIPAYKEHHBIN BEPXHUM
3y0er (MHIM30p), MPEABEPIIMHHBIA 3y0ell (KHHETOMOHT) W BBHICTYI
C TIOBEPXHOCTHIO-TEPKOH B OCHOBAHWH PEXyIIero kpas (Moina). Hik-
HUE YeTFOCTH (MaKCHIUTBI) MPEICTABICHBI OTHON JKEBATESIILHON JTOJIEH,
Kakaasi HeceT 2—3-4ICHUKOBBI MaKCUUIAPHBIN IIYNUK, UHOTA I1y-
UK peaylupoBaH. Mex 1y MaHAuOyIaMU U MaKCHIUIAME PacIIOIOkKe-
Ha rapa CyHepiIMHIB, CPOCILIHNXCS C THIO(apUHKCOM.

Ha TpyaHBIX cerMeHTax pacroyIOKeHBI 3a4aTKU KPBUILEB, Ha-
MIpaBJIEHHBIC BEPIIMHAMH Ha3a/. 3a4aTKU MEepeIHUX KPBUIHEB B JIBA
pasa wim OoJiee KpyIHee 3a9aTKOB 3aHUX KPBUIHEB, MOTYT TOJHO-
CTBIO CKPBIBaTh MX. VIHOT/Ia 3a4aTKX 33JJHIX KPBUIHEB OTCYTCTBYIOT.

Takxe rpyHbIE CETMEHTHI HECYT XOPOIIO pa3BuUThie Horu. Horu
MOTYT UMETh Crenn(UIecKue aJanTauiy K o0pa3y KU3HH JTUUUHKH,
Tak y 3apbiBaroiiuxcs GopM (Takux kak cem. Ephemeridae) moiHbie
XOpoIIo pa3BUTHIe Oefpa v rojieHn. HekoTopeie oOuTaTenn nmecyanpIx
TPYHTOB 00JIQAAOT IITMHHBIMH KOTOTKAMH, TIOMOTAIOIIIMH YIePHKH-
BaThCs Ha TpyHTE. [10/IBIYKHO COEIMHEHHAs C TOJICHBIO JIalKa He pac-
YJIEHeHA, UMEET OJJUH KOTOTOK.

Bpromiko cocrout u3 10 4eTko MpocMaTpHUBAIOLINXCSI CETMEHTOB.
Ha nmopcanpHOM cTOpoHEe 1-7 cermMeHTa Kak MpaBHIIO HAXOIUTCS IO
rape TpaxeiHpIX xabp (Tepranmii). Tepraimn 0OBIIHO PACTIONOKEHBI
mo Ookam ONKe K 3aJHEMY Kpal CeTMEHTa, HO y Tpe/ICTaBUTeNeH
ceM. Ephemeridae u Caenoidea a0pbl 3aJHUX CETMEHTOB CABHHYTHI
K TepeHeMy Kparo Teprura, a y Oligoneuriinae OCHOBaHUS Teprajuii
pacIoyoKeHbl Ha BEHTPAJILHOM cTopoHe. Tepranus Jarie BCero JUCTo-
BUIHOHM (POPMBI, C IBYMSI )KECTKUMH peOpamMu — MEPETHUM U 338 THUM.
Y MHOTHX BHJIOB TEPTaJii CIOCOOHBI CO371aBATh TOK BOZBI OBICTPHIMH
PUTMHYECKIMH ABMKEHHSIMH, YTO O0JIETYaeT JbIXaHue.
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Kor

Puc. 7.1. Jluuunka cemeticta Siphlonuridae,
Siphlonurus aestivalis Eaton, 1903
INepenHss gacTh Tena IMIMHKH CaMIIA MOCIEHETO Bo3pacTa (Tepranus 3-if mapel
yAaneHa, B 3aHEel HOTe MPEpBHIBICTON JIMHUEH MOKa3aHa Pa3BUBAIONIASACS HOTA
cyomnmaro). I-V — cermenTs! Opromika, AHT — anrenna, b — 6enpo, B — Bepriyr,
BI' — BepxHsis ry0a, I' — ronens, U — uaII30p MananOymel, KJ| — kxuHETOMOHT
MaaauOynel, KOI' — korotok, JI — manka, JIBIL[ — naOuaneHBIA LIymnuk,
MK — makcwina, MKIL — makcumnspueiii mynuk,[IK — 3agarox nepennero
kpeuta, [IPC — mnepennecnmaka, IIT — maremra, CJI — cymnepnuHrBa,
CPC — cpennecrimaka, T — tasuk, TJI1, TJIM — tepramuu [ u 11 map.

Ot 3amnero kpast 10 cerMeHTa OTXOAAT TP JITUHHBIE XBOCTOBBIE
HUTH, COCTOSIIIINE U3 MEIKUX WieHHKOB. [lapHbie kpaitHue HUTH Ha-
3BIBAIOTCS [IEPKaMH, HEMapHas CpeIuHHAs — maparepkoM. Y HEKOTO-
PBIX peohUITHHBIX BUAOB Maparepk MOKET OBITh YKOPOUCH (B OTACITb-
HBIX CIIy4asiX — IO OJHOTO WieHnKa). Ha BHyTpeHHHX CTOpOHAX IepKa
1 1o OoKaMm maparepka MOXKET OBITh MPOAOIBHBIN PsiI TEPBUYHBIX
IJIaBaTeIbHBIX BOJIOCKOB. MHOT/Ia Ha HapyXHBIX CTOPOHAX IEPKOB
MOTYT OBITh Pa3BUTHI BTOPUYHBIE IJIaBaTEIbHBIE BOJIOCKH, THOO My-
TOBKH BOJIOCKOB Ha Ka)kJIOM HWICHHUKE.

Mmaro nogeHok OTKIaAbIBAIOT fiflla B BOAY. Teprajiuu nosBIIsOT-
Cs1 CO BTOPOTO FITH 00JIee TIO3JHETO INIMHOYHOTO BO3pacTa, uX Gpopma
¥ pa3Mep MOTYT CHJIBHO Pa3iWYaThCs Y JIMYMHOK Pa3sHBIX BO3PACTOB.
Umncno TMYMHOYHBIX BO3PACTOB BENMHKO. IpOMOKHTETHHOCTD JTHYH-
HOYHOTO MEPHO/Ia — OT OJHOTO MECSAIA JI0 IBYX JIET y Pa3HbIX BUIIOB.
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[TogeHkn UMEIOT ABE JIETAIOLINE CTaIUH Pa3BUTHsI — UMaro (Io-
JIOBO3pEJble) U CyOMMaro (HemoJjoBo3peibie). Y cyOMMaro KpbUlbs
MOKPBITHl MEJIKMMHU BOJIOCKaMH, Y UMaro — rojiele. PoToBoii anmapar
y JeTaroimux GopM He Pa3BUT, KPbUIbS HE CKIIAABIBAIOTCS, JIATKH pac-
YJICHEHBl U UMEIOT 2 KOroTKa. [IpoJomKUTebHOCTh KU3HH UMaru-
HaJIBHBIX (DOPM — OT HECKOJIBKMX YacOB 0 HECKOJBbKUX aHel [1, 2].

JInunHKHM 0OWTAIOT B BOJOEMAX BCEX TUIIOB. SIBIAIOTCS BasKHOU
COCTaBHOM 4acThIO JOHHBIX OHMOLIEHO30B. Brlienstor 4 sKonoruye-
CKHE TPYNIbI JUYNHOK MOJICHOK — POIOIIKE, TUIOCKHE, TIaBaroIlue,
non3atomue. Poromyre GopMbl OTAMYAIOTCS CUIIBHBIMUA HOTAMH C YBe-
JUYEHHBIMH O€ApaMH M TOJICHSMH, KPYIHBIMU BBICTYIIAMH MaH/U-
Oy, BelAatommmMucs Bruepen B Buae OuBHeld (Ephemeridae). JKusyt
B WINCTBIX U TNIMHUCTBIX TPYHTAX, POSI XOJIBL.

[Inockue TUYMHKHU CKaThl B IOPCOBEHTPAIBLHOM HalpaBliCHHH,
C YIUIOLIEHHBIMH HOTaMU M JIUCTOBHIHBIMH >kabpamu. OOuTaror
B OBICTpPBIX MOTOKAX o] KaMHsiMU (ceM. Heptogeniidae).

[lonzaromme HMMEIOT TOKPBITOE MEJIKUMH BOJIOCKAMHU TEJo,
oOuTaTenu NPUOPEKHBIX 30H CTOSYUX W MEJIEHHO TEKYy4huX BOJ
(cem. Ephemerellidae, Brachycercidae).

VY mnaBarommx (OpM IMOKPHITHIE IUIABATEIBHBIMH BOJOCKAMHU
XBOCTOBBIC HHTHU. JBH)KCHHUSI MX M OpIomika oOierdaer IUIaBaHHE
(cem. Baetidae). )KuByT uarie cpey BOJHON pacTUTEIBLHOCTH [3].

Haubonee pacnpocmpanennsvie cemeiicmea

Baetidae. Menkue. cB0OOOJHO TUIaBaroIMe BUIBL. JINCTOBUAHBIE,
OJHO- WJIM JIBYXJIHCTKOBBIE TEprajuu. 0e3 OTPOCTKOB. XBOCTOBBIC
HUTH KaK MPaBWJIO C Pa3BUTHIMU IJIaBATEIbHBIMU BOJIOCKAMH, y He-
KOTOPBIX BHJOB pojia Baetis MoxkeT ObITh pyAMMEHTAPHBIN Hapanepk.
Korotku Hepa3aBoeHHbIe. 3aUaTKH 3aJHUX KPBUIbEB CIab0 Pa3BHUTHI
WA OTCYTCTBYIOT.

Caenidae. IlepBas mapa tepraiuii B BUie JBYWICHHKOBOTO IIa-
JIOYKOBHUJHOTO PyIUMEHTA, BTOpas Mapa BUJOM3MEHEHA B )KaOepHbIE
KPBIIIKH, 3aKPBIBAIOIINE Teprajiuu 3—6 map, KOTOpbIe MPEACTABIISIOT
co00# MoMyKpyTIible OaxpoMyaTrblie TpaxehHHble KaOpbl.

Leptophlebiidae. Tepranuu qByBETBUCTBIE UM JIBYXJIUCTKOBBIE,
C AJUHHBIMUA TOHKMMH KOHLIAMH. XBOCTOBBIC HUTH 0e€3 IUIaBaTelIb-
HBIX BOJIOCKOB.
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Ephemerellidae. Tepranuu mepBoil mapbl OTCYTCTBYIOT, JHOO
HUMEIOT BH/J TaJIOYKOBUIAHOTO pyaIUMeHTa. Pa3BuThle Tepranuu Hauu-
HaloTCA co 2, 3 nin 4 cerMeHTa, epeHNe U3 HUX COCTOST U3 BEpXHe-
'O LENBHOTO M HWYKHETO Pa3IBOCHHOTO TUCTKA. OOBIYHO HAMIPABJICHBI
Ha3aj, Hajeras ApyT Ha Apyra.

Ephemeridae. Tepramun 2—7 cerMeHTOB ABYBETBHCTHIE, ¢ Oax-
POMKOM OTPOCTKOB 1O KpasiM. Tepranuu nepBoil mapbl YKOPOUEHBI.
0e3 oTpockoB. MaHAuOYNbI C JUIMHHBIMH, OKPYIJIBIMH B CEUYEHUH,
OCTPOKOHEYHBIMU OMBHsIMH. Ha ronoBe mMeeTcs ABy3yO4aThiil 100-
HBII BBICTYII C MEIUAIILHOM BBIEMKOIA.

=

Ta6muma 7.1. [IpencraBurenn mon€HOK (37IEMEHTHI BHEIITHETO CTPOCHNA):

1 — Cloeon (Cloeon) dipterum; 2 — C. simile, mepeanuu 4-oi napui; 3 — Centropti-

lum luteolum; 4 — Baetis digitatus; 5 — B. inexpectatus, 6 — Heptagenia (Kaperonia)

fuscogrisea, 7 — Leptophlebia (Leptophlebia) marginata; 8 u 9 — Ephemerella (Ser-

ratella) ignita, 6piowxko (8), nesas mepeanus 6-eo ceemenma (9); 10 — Potamanthus

luteus, mepeanus 3-u napwi; 11 — Ephemera vulgata, 7-ou mepeum 6piowka u npaeast

mepeanusi;, 12 — Brachycercus harrisella, 2conosea u epyov; 13 — Caenis macrura,
yacmo OPIOWKA U NPABAsL JHCAOEPHAsT KPbILUKA
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MpakTuyeckas yacts. CO0p ¥ U3yUeHUE MOAEHOK MOXKET MPO-
BOJUTHCS HA SKCKYPCHUAX B IEPUOJ ITOJIEBON IPAKTHKU 10 300JI0TUU
0ecro3BOHOYHBIX U 00meil ruapoduonoruu. [logéHKM mMocTosSHHO
BCTpEUaloTcs B Mpodax 3000€HTOCA U KOJUYECTBEHHBIX cOOpax 3a-
pocneBoii gayHbl. 31eCh MOMUMO ONpEeAETICHHH HE0OX0IuMo clie-
JaTh pacu€Thl YMCICHHOCTH M OMoMacchl Ha M* u M°. MHauBHIY-
anbHbIEC Beca (Macca) TMYMHOK MOXKET OBITh MOJIy4eHa 10 Ta0iIumnam
MPUBEJEHHBIX BECOB MJIM MyTEM B3BEIIMBAHMS Ha TOPCUOHHBIX Be-
cax oOcymieHHBIX Ha (UIBTPOBaJIbHOW Oymare iaumuuHOK (Cemep-
Hoii, 3youmuna, 2008).

Meroanueckasi 4acTh. 13ydyeHnue u onpeneneHue nogEHOK Mpo-
BOAUTCS Ha (PUKCHUPOBAHHBIX OOBEKTaX MYyTEM OTIPENApOBBIBAHHS
KOHEeYHOCTel u Tepraiuii (>kadp). Cnemyer uMeTh BBHIY, YTO Tepra-
JIMM PA3HBIX CErMEHTOB OPIOIIKA MOTYT CYIIECTBEHHO OTIMYATHCS 10
BHEIIIHEMY BHUJY, [I09TOMY HaJ0 OTAENATH XOPOLIO Pa3BUThIE Tepra-
quu (cM. Tabxa. 7.1.). B tabmune 7.1 npuBeneHsl Mopdosioruueckue
MPU3HAKU Teprajiuii Haubojee 4acTO BCTPEUAIOUIMXCSI BUIOB JIMYH-
HOK B BOJOEMAaX LIEHTPAJIbHOM YacTu peruoHa Bepxuei Bonrn.

Jlumepamypa

1. Onpenenurens NPECHOBOAHBIX OECHO3BOHOYHBIX EBpomeii-
ckoii yactu CCCP (mumankron m Oentoc) / pea. JI. A. Kyrukosa,
S. U. Crapoboraros. — JI.: 'mapomereonsnar, 1977. — 512 c.

2. OnpenenuTens MPECHOBOAHBIX Oecrio3BOHOYHBIX Poccun. —
CIlb6., 1997. - T. 3. - C. 176-220.

3. Uepnosa, O. A. Ilogenku (Ephemeroptera) / O. A. UepHosa
// Kwuznp npecubix Bog CCCP. — M.;J1.: U3n.-eo AH CCCP, 1940. —
T.1.-C. 127-137.
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8. PYYEMHUKHU TRICHOPTERA

PyueiitHukn — am¢puOnoTHYECKHE HACEKOMBIE, UMaro KOTOPBIX
O0HTaIOT B HA3€MHO-BO3YLIHON cpefie, JepKach NPEeUMYIIECTBEHHO
BOJIN3M BOJOEMOB. JIMUMHKN M KYKOJIKM OOMTalOT B Bojgoemax. JIu-
YUHKH PYYEHHUKOB SIBJISIOTCS] BAYKHOW COCTABHOW YacThIO OMOLICHO-
30B JJOHHBIX OECII03BOHOYHBIX, a TAKXKE 3HAUYUTEIBHOM COCTaBIISIO-
el KOPMOBOM 0a3bl OEHTOCOSTHBIX PBIO.

JIMunHKY py4eiiHUKOB MOTYT HAcelsTh Pa3HOOOpa3HbIC TPYHTHI
— TecyaHble, WINCTBIC, KAMEHUCTBIE, Yalle BCTPEYArOTCsl CPEaH BO-
JTHOH pacTUTEIbHOCTH.

Teno AMYMHKK 4YepBeoOpa3HOE, ¢ XOPOLIO BHIPAKECHHBIM UJIe-
HEHHEM Ha T'oJIOBY, IPYyJb U Oprouko. [ pyap u OpIOIIKO OTYETINBO
cerMeHTHpoBaHbl (puc. 8.1, 7). Beiaensror aBa MOpQOIOTrHISCKIX
THUIA JINYMHOK — KaMIIOJCOUAHbIE U CyO3pyKouanele. [l mepBoro
THUIIa XapaKTepHa MpOorHaTH4ecKas (HalpaBJeHHAs YENIOCTSIMH BIIe-
pen) rojosa, yIIOUICHHOE TEJIO ¢ TIIyOOKHMH MEPETSHKKAMH MEXIY
CerMEHTaMH, YAJMHEHHbIC aHaJIbHbIC HOKKH C KOTOTKaMH, Harpas-
JICHHBIMM Ha3aa U BHM3. CyOspyKOMIHBIC JTUUWHKU T'yCEHULCBHI-
HBIE, C TMIIOTHATHOH (HAmpaBICHHOW YEIIOCTSAMHU KHH3Y) TOJIOBOH,
HErayOOKMMHU MEPEeTSIKKaMU MEXKIy CerMEHTaMu OpIOIIKa, YKOpPO-
YEHHBIMU aHAJILHBIMH HOKKaMHU.

JInunHKM TIepBOro TUMa OOBIYHO KUBYT O€3 JOMUKOB, WIIM B IIH-
TOBUJIHBIX MJIM MEIIKOBHIHBIX JOMHUKAX, YaCTh JJMYMHOK CTPOUT JIOB-
YHe CeTU U KaMepPbl U3 BBIAEIIEMOro MU 11enka. OHU OTHOCSITCS K TI0-
JOTPSTY KOb4aTonrymukoBbeixX (Annulipalpia). JImuinHKE BTOPOTO THTIA
COOPY’KaeT MEPEeHOCHBIC JOMUKU B BHJE TPYOOK M3 MECUNHOK, PACTH-
TEJBHBIX OCTATKOB U APYTUX MEJIKUX YacTHL (HAIPUMED, MEJIKHE PaKo-
BUHBI MOJUTIOCKOB). DTOT TUI MPEACTABISET MOAOTPS LEIbHOLILYIIH-
koBbIX (Integripalpia). OObIYHO BBIIENSETCS S TMYMHOYHBIX BO3PACTOB.

l'onosa (puc. 8.1, 2) mpeacraBuseT cOOOW CUIBLHO CKIEPOTH3UPO-
BaHHYIO Karcyily, 00pa30BaHHYIO YEThIpbMsI CKiepuTaMu. Jlop3aib-
HBII HATMYHUKOBOJIOOHBIN CKiIepuT (ppoHTOKIHIIEyC D) OTHENseTCS
MApHBIMU PacXoAsIUMUcs GpoHTOKIMIIeabHBIME BaMu (PLL) ot
JBYX BEHTPaJIbHBIX CKJICPUTOB, MEKAY KOTOPbIMU Ha HM)KHEH 4acTH
TOJIOBBl PACIOJIOKEH BEHTpalbHBIN ckiepuT (ryna). Kpome aByx
(POHTOKINIICATIPHBIX 1IBOB HAa BEPXHEH MOBEPXHOCTH TOJIOBBI pa3-
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BUT HEMAapHBI KOPOHAPHBIM (TeMEeHHOW) B 3aaHeil yactu. Ha Hmk-
HEHl CTOPOHE T'0JIOBBI, B CIIy4ae, €CJIU I'yJia He IMOJIHOCTBIO Pa3JesnseT
JlaTepaibHble CKIEPUTHI, MEX/y HUMH HaXOJIUTCS TYJSpHBIN (THIIO-
KpaHuanbHbIl) moB. K ¢ppoHTOKIMIIEYCY CIepey PH TOMOILH TI1a-
CTUHKH — aHTCKJIMIIeyCa MPUIICHEH JJaOpyM (BepxHsis ryda). Brepe-
I TJIa3 PacIoyioKEeHbl YCUKU, WIM aHTEHHBI (A), yale BCero mpen-
CTaBJIAIONTHE COOOU OTMH KOPOTKUYU UJICHUK, MOTPYKCHHBIA B SIMKY.
VY BunoB cem. Leptoceridae MOTyT ObITH BTOPHYHO YUIMHEHBI.

PoToBOi1 anmapar rpeI3yIiero TMIa ¢ XOpouo pa3BUTBIMH aCHMMe-
TPUYHBIMU MaHAMOYIaMH (BEPXHUMH YeIIOCTSMU). BHYTpeHHHI pexy-
i Kpaii MaHIOYJIbl HECET /1Ba JIE3BHUSI — BEPXHEE U HUXKHEE, CXOSAIIN-
ecs y BepIIrHbL. Makcrinibl (HHKHUE YeITIOCTH ) M HIDKHSAS Ty0a 00pasy-
10T €IMHBIH JTAOMOMaKCHITSIPHBIN KOMIUIEKC, B COCTaB KOTOPOT'O TaKKe
BXOJIAT TaKKe MOANOA00POIOK (CyOMEHTYM), TIO00POIOK (MEHTYM)
1 runogaprHkc. JIabnoMaKCHILIAPHBIA KOMITIEKC COSIMHEH C TYIJION.

I'pyas oOpa3zoBaHa TpeMs XOPOILIO Pa3BUTHIMHU CErMEHTaMu (Tie-
penHe-, cpeaHe- ¥ 33AHETPYAb ), KaXKIbI U3 KOTOPHIX HECET OAHY Hapy
HOT. BepxHss yacTb nepegHerpy i (IpoHOTYM) OOBIYHO CKIICPOTH3H-
pOBaHa, CKJIEPOTHU3ALUS ME30- U METAHOTYMOB BBIPAXKEHA B Pa3JINy-
HOH CTEIEHU y IPEACTaBUTENEH pa3HbIX ceMeicTB. Ha nosepxHocTu
HOTYMOB OOBIYHO PACIIOJIOKEHBI 110 5 Map JJIMHHBIX HEPBUYHBIX IIIe-
THUHOK, a Takke OoJiee KOPOTKHE BTOPUYHBIC, YHCIO KOTOPBIX pa3-
mnuHO. HuokHue moBepXHOCTH Ipy I (CTEPHUTBI) TAKKE MOTYT HECTH
CKJIEpUTHI. Ba)kKHBIM CHCTEMaTHYECKHM MPHU3HAKOM SIBISIETCS Pa3BH-
TeIl y cemeiicTB Limnephilidae, Phryganeidae u HeKoTOpbIX Ipyrux
JUTMHHBINA POTOBUJIHBIN BBIPOCT Ha MPOCTEPHUTE.

Horu nmynHOK py4eHHUKOB KakK IPaBUIIO XOJUJIbHBIE, NEPEN-
HSSl TIapa KOpode CPelHUX M 3aJHUX M NPUCIOCOOJICHA K yAepKa-
HUIO TUIIA W CTPOUTEIHCTBY JAOMHKOB M JIOBUMX CETeH. 3aaHue
HOTH MOTYT OBITh YAJUHEHHBIMH. DTOT MPU3HAK OCOOEHHO BBIPAKECH
y ceM. Leptoceridae, 3agHue HOru npeacTaBuTeNe KOTOPOTO BBIION-
HSIOT (QYHKIMIO TUTABAHHS U OCSI3aHHS.

Hora oOpa3oBana IIeCTbIO WICHMKAMHU: Ta3WK, BEPTIyr, Oe-
JIpo, TOJIeHb, JIalKa W KOTOTOK. BepTiyru paszeneHsl Ha JBE YacTH,
y npencraButeneii cem. Molannidae, Leptoceridae, Odontoceridae,
Calamoceratidae Ha JBe 4aCcTH MOT'YT OBITh IIOJICICHBI Oepa U roJje-
HU 33JIHUX, pEXKe CPETHUX HOT.
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Bpromiko coctout 13 9 Xopo1o BEIpaKEHHBIX CErMEHTOB, KaK IIPaBH-
JI0 HE CKJIEPOTHU3MPOBAHHBIX (32 HCKIFOYEHHEM HEKOTOPBIX IPE/ICTaBH-
tenelt cem. Hydroptilidae), ManeHbKIiA CKIIEpUT UMEETCSI TOTBKO Ha J0p-
CaJIbHOM MOBEPXHOCTH 9 cerMeHTa. Y CBOOOJHOKUBYIIMX BUJIOB, TAKHX
Kak npezcraputenn ceM. Polycentropodidae, Hydropsychidae, Opromiko
YIUIOLICHO B JIOPCO-BEHTPAILHOM HAIpaBJeHHH, ¢ TTyOOKUMH Tepe-
TSHKKaAMA MEXKTy CETMEHTaMH, Y BHIIOB, OOUTAOIINX B TPYOKOOOPA3HBIX
nomrkax doma Oprolika IHIMHAPUIECcKasl, C HeNTyOOKUMU MEKCETMEH-
TapHBIMH TTepeTsHKKaMu, y BuaioB ceM. Hydroptilidae cxxaro marepansHo.
VY obwurareneit TpyOUYaThIX JOMUKOB MEPBBIA CETMEHT JIOP3aIBHO U ¢ 00-
KOB HECET I10 OJJHOMY COCOYKOBHAHOMY BBICTYILY. JlOp3aJIbHBIN BBICTYII
O0BIYHO KpyITHEE BEHTPAIBbHBIX U 320CTPEH Ha BEPIIMHE.

Ha koH1e mocneHero cerMmenTa pa3BuTa napa aHaJbHBIX HOXKEK,
Ha BEpIIMHE HECYIINX IO MOJBMKHOMY KOTOTKY. AHAJIbHBIE HOKKH
CITy’KaT JJIsl IBWKCHUS MO cyOCTpaTy WM yIepyKaHWs B yOCKHIIE,
BCJIC/ICTBHE Yero CBOOOIHOKMBYIIMX BHOB OHHU Pa3BHUTHI JIydlIle,
YeM y CTPOSIINX TOMUKH.

Bpromko MoxeT HecTH A0 6 map TpaxeWHBIX >ka0p Ha KaKIOM
cerMeHTe (TIEpeHUE W 3aJHHE JOPCATbHBIC, JATEPAIbHBIE W BEH-
TpasibHble. XKaOpbl 00pa3oBaHbl BRIPOCTAMU HAPYKHOT'O TIOKPOBA TeJa
JMYMHKY, HECYIIMMH BHYTPH CTBOJIMK TpaxeH. XOpOIIO Pa3BUTHIMHU
BETBSIIUMHUCS KaOpaMH OObIYHO 001aaf0T CBOOOTHOKHUBYIIIUE JIU-
YMHKH, TaKue Kak Bubl cemeiictB Hydropsychidae u Rhyacophilidae.
I'ycennneBumabpie oOnTaTeny TPyOOK HaIle BCEro MMEIOT JKadphbl, Co-
CTOAIIME U3 HUTEH yuciioM 1-3, HO HekoTopkie rpymisl (cem. Odon-
toceridae, poxsr Leptocerus, Ironoquia, Brachycentrus) moryr o6na-
JaTh xKaOpaMu, COCTOSIIIIUMHU U3 ITyYKOB HUTEH. Y HEKOTOPBIX BHOB
MOXeT OBITh pa3BHTa OOKOBAs JMHHS M3 BOJIOCKOB, CO3IAIOIMINX TOK
BOJIBI ITPpH AbiXaHuu. i xuiHukoB ceM. Polycentropodidae u Ecn-
omidae OOKOBasi TMHMUS, BO3MOKHO, IMEET 0CSA3aTEIIbHOE 3HAUCHHE.

Jns OKyKJIMBAHUSI TIMYMHKAM CITYKHT KyKOJIOYHBIH JOMHK, OOJIb-
LIMHCTBO LEIbHOUTYTUKOBBIX UCTIONB3YIOT JJISl ATOM M JINUNHOY-
HbIi. OCTaNbHBIE CTPOSIT CIELHATBHBIN KyKOJIOUHBIN JOMHUK.

PyueilHUKH MOTYT BCTpe4yarbcsi BO BCEX THUIAX MPECHOBOIHBIX
BOJIOEMOB, HO HaUOOJIBILIEr0 Pa3sHOOOpa3usl JOCTUIAIOT B MAJIBIX BO-
JOTOKaX, TJIe 3aHUMAIOT BTOPOE MECTO TIOCIIE IBYKPBUIBIX MO Pa3HOO-
Opasuio MPHUCIIOCOOJICHUA.
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1

Puc. 8.1. CtpoeHne TUYNHKYN pydeHHNKA, CXEMaTH3UPOBAHO:
1 — o0mwmit BUJ THYUHKY JAaTEPaNIbHO; 2 — rOJ0Ba, JOPCAIBHO

O0o3HaueHus:

A — anrenna, AK — anrexnuneyc, AH — ananbuble Hoxkku, All — aHanbHbIE
nmamutsl, b — Gempo, BC — OGoxoBoii cxiepur 1-ro cermenra Oprorka,
B2 — mucranbuenii otaen Bepriyra, [J1 — ma3, 'O — ronens, [1b — mopcansHas
OoponmaBka 1-ro cermeHTa Opromka, 3BX — 3amHsis BeHTpanmbHas kaOpa,
3T" — 3aguerpyns, 30K — 3amnss mopcansHas kabpa, K — xaiima mponoTyMma,
KI' — xorotok, KP — kapuna JIb — nmarepanpHas GopomaBka 1-ro cermMeHTa
Opromika, JIII — mamka, JIP — maGpym, JIIII — marepanbHbIe UIMITHKH,
MJ] — mananGyma, M — mMakcwisspHBId mynuk, [1 — mepBu4Has meTHHKA
(HeKoTOpble TEepBHYHBIE IIETHHKH MPOHYMEPOBAHBI B  COOTBETCTBUH
¢ obmenpuHsaToi cxemoit), [II' — mepemnerpymp, I1J] — mpukpenuTenbHBIH
muck Mermnbl, [1IJDK — mepemnsii mopcanbhas sxabpa, IIJDK — mepemmsis
narepanbHas kadpa, [1P — npocrepranshsiii por, I1C — mapueTansHbIH CKISPHT,
C — 10-it cerment Opromka, CI' — cpeguerpyns, CT1 — nepeaneMennanbHBIN,
CT2 — 3agmemenmanbublii, CT3 — JjarepanbHBI CKICPHTHI MPOHOTYMA,
TII — TremenHoit moB, ® — pponTokiHmneyc, L — ppoHTOKIHITCANEHBIH OB

Hawubonee yacTo BCTPEUAIONIMMCS THIIOM JIBHXKCHUS Y JIMIHHOK
SIBIISICTCS. MEJUICHHAs] X002 WM TIOJI3aHUE IO JIHY BOJOEMa MU
MOBEPXHOCTH MOTPYKEHHBIX MpeaMeToB. CBOOOIHOKHUBYIINE KOIb-
JaTOITYITMKOBBIC CIIOCOOHBI K JTOCTATOYHO OBICTpOMY O€ry, >KUTETH
JIOMUKOB MEJIJICHHO TIEPEJIBUTAIOTCS, IPUYEM B X0J[b0C MPUHUMAIOT
y4acTHe TOJBKO MepeiHue HOrM. HekoTophie, Takue Kak MpejcTaBu-
teau ceM. Brachicentridae, mpakTuueckw HETOIBIIKHBI. MX JOMHK
MIPUKPEIUICH K CyOCTpary.

JIMYMHKY B CTApIIUX BO3PACTAX PEJIKO MOTYT IUIaBaTh, 3Ta CIO-
COOHOCTB pa3BUTa y HEKOTOPBIX MpeacTaBUTENeH ceM. Leptoceridae.
Tak ke cOXpaHSIOT BO3MOXKHOCTh TUIABATh HEKOTOPBIC KOJIbYATOIILY-
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MUKOBBIE Oe3 ToMUKOB (Harp., ceM. Polycentropodidae) u menkue Hy-
droptilidae B merkux goMuKax.

[Turatorcs pyueiiHUKM B OCHOBHOM YaCTSIMH PacTeHHH U JETPH-
TOM, goctatoyHo peaxu xuiiHuKU (Rhyacophiladae) u amprodaru
(cenuanu3upyroumecs: Ha BOAOpocisix). OTIMYaroTcs BHICOKOH OK-
CU(QUIBHOCTBIO, TTOITOMY HACEISIOT TOJNBKO OOraThle KHCIOPOIOM
BOJIbL. B crity 3T0i1 0COOEHHOCTH MOTYT CITY>KUTh XOPOIIMMH MHIUKA-
TOPaMH SKOJIOTUYECKOTO COCTOSIHUSI BOA0EMOB [1, 2].

XapaKTepUCTHKH CEMEHCTB

Brachycentridae. [IpoHoTymM ¢ momepeyHbIM pyOLIOM, MEPBBIH
OpIOIIHOW CerMeHT JHIIeH OyropkoB. CTpPOSIT OKPYIJIble MU YEThI-
PEXyTroJbHbIE B CEUCHUU BBITSIHYTHIC TOMUKU W3 MIECYMHOK MIIU pac-
TUTEJBHBIX OCTaTKOB. Buapl poga Brachycentrus umeroT BeicTyn Ha
BEHTPaJIbHON YaCTH TOJICHU CpeIHux Hor [3].

Goeridae. CemelicTBO, XapakTepHoe AJsi TeKyunx Boa. CTposT
TSDKEJIbIe JOMUKH M3 IECUMHOK, YacTO ¢ Kamerkamu o 6okam. I1po-
HOTYM YTOJIIIEH 10 O0KaM, Ha CpeJHErpy I JaTepajbHO — 3a0CTPEH-
HBI HampaBJICHHBIM Brepen 3yOel. BeHTpanbHO Ha mepenHeM cer-
MEHTE pacroyokKeH POroBUIHBIN BRIPOCT [3].

Hydropsychidae. KpymHoe u pasnooOpaszHoe cemeicTBo. Jlu-
YUHKA KaK MPaBUJIO (UIBTPATOPbI, JOMHUKOB HE MMEIOT. bpromiko
YIJIOLIEHO, JIATEPAIbHO C KPYITHBIMH BETBSIIIUMHECA ka0bpamu. [Ipo- ,
Me30- ¥ METaHOTYMBI TPYAU CKJIECPOTH3HPOBAHBI. AHAIbHBIE HOXKKH
XOpOoUIO Pa3BUTHI [3].

Hydroptilidae. Oxno u3 Hanbonee GoraTbIX BHIAMH CEMEHCTB.
JIMYMHKH KaK PaBUIIO, MEJIKHE (10 5 MM), OPIOLIKO CILIIOIIEHO ¢ 60-
KoB. JloMuku oriamyarotcs cneunpuueckon GopMon: MEIIOYKOBHI-
noii (Ithytrichia), 606006pa3noit (Hydroptilia), OyTeuiko0oOpa3HOi
(Oxyethira) [3].

Limnephilidae. KpymHeiiniee mo yuciny BHIOB M LIMPOKO pac-
MIPOCTPaHEHHOE CeMEHCTBO, Yalle IeTpuTodard Wik cocKkpedaTenu.
HacensroT Bce THITBI BOJOEMOB, B T. 4. BpeMeHHbIe. CTPOST JOMHKH
W3 PacTUTEIbHBIX YAaCTHIl MM NMECYNHOK. MHOTHE POJbl UMEIOT Tpa-
XCHHBIE Ka0phl, COCTOSIINE U3 HUTEH uucioMm ot 1 mo 20 u Oonee,
YHCJIO HUTEH B jkabpax — BaKHBIMA cucreMaTndyeckuid mpusHak. [e-
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TUHKH METAaHOTYMa Ha CKJIepuTax. POrOBUAHBIN BEIPOCT HA BEHTPAJIb-
HOM CTOpOHE MepeHEero cerMenTa rpyau umeercs [3].

Molannidae. HeGompImioe cemeitcTBO XUITHUKOB. CTPOSIT YILIO-
LICHHBIE JOMHUKH W3 MECYMHOK C KPBUIOBHIHBIMH PACHIMPEHUSMH
o OOKaM M Kpblliei Hag BXoaoM. KOroTkn 3aJHUX HOT OTIHYAIOTCS
o (opMe OT MHPEIAHUX U CPEIHMX, HAa MEPEAHUX U CPEIHUX HOTaX
HMMeeTCsl BBICTYI 1M yAepaKaHus nuimu [3].

Phryganeidae. KpymnHbie THUUHKH, 0OUTAIONINE B CTOSYUX U ME-
JICHHO TeKyIIKX Bogax. CTposT TpyOUaThie JOMHUKH U3 PACTHUTEIBHBIX
YacTHll, yJIOXXCHHBIX MPaBHIbHON crupanblo. Me30- U METaHOTyM
MeMmOpaHo3Hble. Ha mepBOoM cerMeHTe mepeaHerpyad BEHTPAIbHO
pacmosokeH poroBUIHBIN BEIpOCT [3].

Polycentropodidae. BonbIIMHCTBO TpEACTaBUTENCH XHUITHHUKH,
C KpYMHOMW TOJIOBOM, CKJIEPOTU3UPOBAHHBIM MPOHOTYMOM M MeMOpa-
HO3HBIMH ME€30- U METaHOTyMOM. /IOMHUKOB HE CTpOSIT, COOPYKArOT
CeTH U3 IIesIKa. BpIolko ymiomeHHoe J0pco-BeHTPaIbHO, ¢ OOKOBOH
JUHKEH BOJOCKOB. JIMUMHKN MPOTrHATHBIE, KAMITOICOUAHbIE. AHAIIb-
HBIE HOJKKH XOPOLIO Pa3BUTHI, IMEIOT CBOOOIHBIC WICHHKH, HECYIIHE
KOToTKH [2, 3].

IpakTnyeckas yacts. Marepuaniom i u3ydeHuss Mopdoio-
THH M ONPEAeIICHUS TMYMHOK PYUYSHHUKOB YaIlle BCETO CIIY>KaT COOPHI
3apociieBoii (hayHbl B 03€pax M peKax BO BpeMs IOJIEBOM MPaKTHKH
M0 300J10TMK OECIO3BOHOYHBIX M TuApoOuonoruu. [loneBoit mpak-
THKE 10 THAPOOHOIIOTH MPEALIECTBYIOT TaOOpaTOpHBIC 3aHATHSL, TAC
nzydaercs MOp(OoIOrus TMIUNHOK.

MeTtoauueckasi yacTb. l3ydenne MOpQOIOTUU JTUYMHOK TPO-
BOAUTCS Ha (UKCHUPOBAHHOM MaTepHaje, MyTéM OTIPErnapOBbIBAHUS
OTJEJIBHBIX 3JIEMEHTOB CTPOEHUS JMYMHKU: TOJIOBBI, MEPEIHECITUH-
KM, KOHEYHOCTEH, 3aJlHEr0 OT/Aeja, B YaCTHOCTH AaHAJIbHOM HOXKKH.
[lo xapakTepHBIM PU3HAKAM JIEMEHTOB CTPOEHMSI YCTAHABINBAETCA
CEMEMCTBO U 110 BO3MOKHOCTHU POJI U BUJ IMUUHKH I10 MTpeiaracMbiM
omnpenenutessiM. JlaboparopHas padoTa sSBIAETCS HOATOTOBUTEILHON
JUIS1 TIOJIEBOM MIPAKTUKH 1O THIPOOUOIOTHH.
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Ta6m. 8.1. Pyueiitnuku

Hydropsychidae: I — obwuii 6uo, 2 — ananvhas noxcka, 3 — eonosa. Rhyacophilidae:
4 — obwuil 6u0, 5 — 20106a, 6 — aHanbLHAA HOXHCKA (CMPeENKOl YKA3aH cabNesUOHblll
svipocm). Ecnomidae: 7 — obowuii 6uo, 8§ — eonosa. Psychomyiidae: 9 — obwuii 6uo,
10 — nuscuss 2yba c asviukom, cuuzy, 11 — ananvuas noocka. Polycentropodidae:
12 — obwuii euo, 13 — econosa, 14 — ananvnas nosicka. Philopotamidae: 15 — obwuti
6uo, 16 — zonosa, 17 — nepeonecnunxa. Cheumatopsyche lepida: 18 — conosa ceepxy,
19 — 2onosa u nepeonecnunxa cooxy (M. B. Uepmonpyo, E. C. Yepmonpyo, 2009)
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Tabnuna §.2. PydeitHukn

lTonosa u epyow ceepxy: 1 — Limnephilidae, 2 — Goeridae, 3 — Brachycentridae.
Jomuku Phryganeidae: 4 — Semblis, 5 — Oligostomis, 6 — Agrypnia. /Jomuxu
Brachycentridae: 7 — Micrasema, 8 — Brachycentrus. [Jomuxu: 9 — Goeridae,
10 — Lepidostomatidae, 11 — Molannidae. 3aousin noea: 12 — Leptoceridae,
13 — Limnephilidae. Koney oprowxa: 14 — Limnephilidae, 15 — Lepidostoma-
tidae. Obwuu 6uo0 u domux: 16 — Limnephilidae, 17-18 — Glossosomatidae,
19 — Sericostomatidae, 20 — Apataniidae. 21 — 3adnecnunxa Apataniidae
(M. B. Yepmonpyo, E. C. Yepmonpyo, 2009)
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Tab6mn. 8.3. JINUMHKU CEMENCTB:

1 u 2 — Brachicentrus subnubilis: eonosa (1), nponomym (2) (Brachycentridae); 3
u 4 — Goera pilosa: zonosa (3), domux (4) (Goeridae),; 5 — Hydropsyche contuber-
nalis (Hydropsychidae); 6 — Agraylea sexmaculatus (Hydroptilidae); 7 — Steno-
phylax sequax (Limnophilidae); 8 — Neureclipsis bimaculata (Polycentropodidae);
9 — Agrypnia picta (Phryganeidae); 10 u 11 — Molanna angustata: eonosa (10),

domux (11) (Molannidae); 12 — Rhyacophila nubila (Rhyacophylidae)

Jlumepamypa

1. Jlenraera, C. I'. JINUMHKY ¥ KyKOJKHU TIOIOTPSIa KOJTHIATOIITY-
nukoBbIX (Annulipalpia) / C. I'. Jlenuesa. — M.: Hayka, 1964. — 560 c.

2. Onpenenutens MPECHOBOIHBIX OECNO3BOHOUYHBIX EBporeii-
ckoit wactu CCCP (mmamkTon m 6enroc). — JI.: I'mapomereonsar,
1977. - 511 c.
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3. OnpenenuTens NPECHOBOAHBIX Oecio3BOHOYHBIX Poccnu u co-
npenenbHbIx Tepputopuil. — CII0.: 3oonorunyeckuit nuHCTHTYT, 2001.
-T.5.-C.7-72.

4. Yepronpyn, M. B. Kparkuii omnpenenurens Oecro3BOHOY-
HBIX MIPECHBIX BOJ LIeHTpa eBponeiickoit Poccun / M. B. Ueptonpy,
E. C. Yeptompyn. —

9. XUPOHOMMHAbI - CHIRONOMIDAE-LARVAE

XUpOHOMH/IBI (KOMAPBI-3BOHIIBI, KOMAapBI-TOJIKYHIIbI) — BCECBETHO
pacrpocTpaHeHHOE CEMEHCTBO JITMHHOYCHIX ABYKPBUIBIX HACEKOMBIX.
Haubonee mmTenbHBIN Tepro1 )KU3HHU (0T HECKOIBKHUX HEZETh /10 ABYX
JIET) OHH TIPOBOZST B CTaJANU JMYUHKH, SBIISISCH OXHUM M3 OCHOBHBIX
KOMIIOHEHTOB NPECHOBOIHBIX 3KocucTeM. KyKomkn u KoMapsl cyiie-
CTBYIOT OOBIYHO HECKOJBKO THEW, HE MHUTAIOTCS, W CAMKH ITOTHOAIOT
cpasy Iociie OTKIAJKH SHll. JIMUMHKH XUPOHOMHU OOUTAIOT MPAKTH-
YEeCKH BO BCEX TUIAX MPECHOBOHBIX BOJIOEMOB 1 BOJIOTOKOB, a TAaKXKe
Ha JIUTOPAJIM MOPEH, B 3CTyapusX, AyIUlaX JIEPEeBLEB, HABO3E U HA ChI-
pBIx cybcTpaTax. JIMUMHKE HEKOTOPHIX BHIOB MOTYT OBITH KOMMEHCA-
JIAMH WM TIapa3uTaMU TO/IEHOK, BECHSHOK, PyYeHHUKOB, U JIp.

JIM9MHKE XUPOHOMHJ] MMEIOT XOpOIIO Pa3BUTYIO TOJIOBHYIO
KarcyJly ¥ CerMEHTHPOBAHHOE TEJO, COCTOSIIEE M3 TPEX TPYIAHBIX
n 9—-10 OpromHbIX cermMeHToB (Tabm. 9.1, /-3). Ha mepBom rpynHoM
CErMEeHTE BEHTPAILHO PACIIONIOKEHBI ITePEeTHNE TIOTAIKIBATENN HIIN
JIO’KHBIE HOXKKH, IIOKPBHIThIE XUTHHU3WPOBAHHBIMU Kproukamu. [Ipes-
MOCTIeTHUI OPIOIIHOM CEerMeHT JIopcalibHO UMeeT | mapy MoACTaBoOK,
aNUKaJbHO HECYIIUX MO IMyYKY IIETHHOK MpeaHaTbHONW KHUCTOYKH.
Kpome sToro Ha moacrtaBkax OOBIYHO CHAAT IO 2 TMapsl JaTepaib-
HBIX MEeTHHOK. DopMa MmoICTaBOK, CTENEHb UX PAa3BUTHS, YHUCIO IIIe-
TUHOK NIPEaHAIbHON KHUCTOYKH, PACIIONOKEHHE JIaTePaTbHBIX MIETH-
HOK Ba)KHBI JUJISl TMAaTHOCTHKHU PO/IOB M BUIOB. [locnennuii cerment
OprolIka HeceT 3aJHUE MOATATKNBATENHN, UK JOKHOHOXKKH, Ha KOTO-
PBIX AUCTAIBHO PACTIOIOKEHBI B HECKOJBKO PSAJOB KPIOYKH. Y JHYH-
HOK, )KMBYIIMX B OBICTPOTOKaX, KaK MPaBUJIO 3a/IHUE MOITAIKHBaTe-
JIY JUIMHHEE TIOCJIEHEr0 CErMEHTa TeJla, HHora ¢ 1-3 nepeTsbKkkaMu.
Bokpyr aHanbHOTO OTBEPCTHS MEX]y 3aAHUMHU MOATAIKABATEISIMHA
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pacmonoxeHnsl 4 TOHKOCTEHHBIC MAJBIIEBUAHBIC aHAIBHBIC >KaOpbI
(mamer) (tabn. 9.1: AT). Hag HUMEH HaxXonmsTCs aHAJbHBIC WA
cymnpa-aHaibHble meTHHKH (Tabm. 9.1: 1: AS). Y HEeKoTOpBIX BHIOB
Ha 7-M OpIOIIHOM CEerMeHTe MOTYT OBITh Pa3BUTHI JIaTepabHBIC OT-
POCTKH, Ha 8-M — OJjHa-IIB€ Mapbl BEHTPAIBHBIX OTPOCTKOB pa3sHON
¢dopmsbl 1 pazmepa (tadn. 9.1: 4, 5: TLT, VT).

['onoBa 00BIYHO yAJMHEHA, MOXKET OBITh AWLEBUAHON MU TPS-
MOYTOJIBHOH (POpMBI, 0OBIUHO ee HanOOoJbILAs ITMPUHA MEHbLIE JTH-
HBI, pEIKO paBHa €il WM TMpeBbIIaeT ee. B quarHocTuke HEKOTOPBIX
TakcOHOB (B ocHOBHOM Tamypodinae) uconb3yeTcss WHAEKC TOJOBBI
(1C), KOTOpBIH paBeH OTHOIICHUIO HAUOOJbINCH ITUPHHBI TOJOBHON
Karcynsl K ee anuHe. OKpacka rojoBbl OT OECIBETHOH 10 YepHOH.
PacnionosxeHue cTpyKTyp roJ0BbI TOKa3aHo Ha Tadi. 9.2: [-5. CBepxy
1o OOKaM ToJIOBBI PACIIONOKEHbI TMYMHOYHBIC TJa3a (TIa3Hble MsT-
Ha). Knepenu oT ria3 HaxoasTcsi aHTEHHBI. AHTEHHA OOBIYHO COCTO-
UT U3 4-5 YJICHUKOB — 0a3albHOTO YIEHHKa U KryTuka. ba3anbHblid
YJICHHK C ABYBETBHCTON IIETHHKOM (€€ BETBU pa3HOU JIMHBI), OTHUM
WM HECKOJIbKUMH KPYIMHBIMU U MaJICHbKUMH KOJIbLIEBBIMU OpraHa-
Mu (Tabn. 9.2: 3). Ha Bepmmne 2-ro wieHuka (Wi 1-ro 4ieHHKa
KTYTHKa) 4aCTO MMEIOTCS JIJayTepOOPHOBBI OPTraHbl, KOTOPbIE MOTYT
OBITH IPOTUBOCTOSIIMMH WM YepenytomumMucs. B mocnen Hem ciy-
Yae OJWH JIayTepOOPHOB OpraH paclojiOEH Ha BEpUIMHE 2-TO diie-
HUKa, IPYroil — Ha BepuinHe 3-r0. Y HEKOTOPHIX XUPOHOMH] Jay-
TEepOOPHOBBI OpraHbl CHIAT HA AJMHHBIX cTedenbkax (Tadm. 9.2: 3).
3-1i WIeHUK aHTeHHBI (MHOTAA U 4-1) y HEKOTOPBIX ()OPM MOKET OBITH
KonpuaThiM. OTHOIICHHE ATUHBI 0a3aJIbHOTO YWICHUKA K JUTMHE KIY-
Tuka (AM) ObiBaeT HEOOXOIUMO MIPH ONIPEIEICHUN BHIOB.

3anHuil KOHEL TOJIOBHOW KaIlCyJibl BCEr/a MIMPOKO OTKPHIT,
00pasys 3aThIOYHOE OTBEPCTHE, MO KpasiM KOTOPOTO MIET 3aTbl-
nouHbIil cxieput (Tadn. 9.2: 3, PO). [lourn Bcerga 3aThUTIOYHBIN
CKJIEpUT OKpallleH 3HaYMTEeIbHO WHTCHCHBHEE TOJIOBHOW KarCyJibl
1 XOPOILIO 3aMETEH.

PotoBas monocTh pacnojyiokeHa Ha HUKHEH CTOPOHE TOJIOBHI,
CBEpXY U CIepear orpaHuvceHa BepxHel ry0oii (1abpym) (Tabdm. 9.2:
1, L) Tlo Gokam nabpyma HaxoIsTCS MPeMaHAMOYJbI, AUCTaIbHAsS
4acTh KOTOPBIX OOBIYHO ¢ OJHUM WJIM HECKOJIBKHUMH 3yOLIaMu.
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TLT

Tabn. 9.1. OOmuii BUA 1 3aJHUE KOHIIEI IMYNHOK XUPOHOMH/T

Obwuii 6uo auuunok namepanvro. 1 — Ablabesmyia sp. (nooceem. Tanypodi-
nae); 2 — Chironomus sp. (nooceem. Chironominae); 3 — Pseudosmittia sp.
(nooceem. Orthocladiinae) AP — nepeonue noomanxusamenu; AS — wemunxu
npeananvrol kucmouxu, AT — ananvHuie dcabpuvl (nanunnst); ES — enasuvie namua;
HC — zonosnas xkancyna; PC — noocmaska npeanaivHoll kucmouku, PP — 3aonue
noomanxusamenu, TLT —namepanvuwiii ompocmox,; VI —eenmpanvhvlie ompocmku

W3 poToBbIX yacTeld HanOobIlee 3HAUYCHUE B TMArHOCTHUKE POJOB
W BUJIOB UMEET CTPOCHUE MEHTYMa, MaHANOY ¥ WHOTAA THIO(papUHK-
ca ¥ Makciul. MeHtyM (tabm. 9.2: 2, 4, L, M) o0buHO nmeer Gopmy
TPEYTOJbHUKA WIIM Tparelyy, CBOOOIHBIM Kpail ero, HampaBlICHHBIH
BIlepe/], Pa3zeieH Ha 3yOLbl, YUCIIO U CTETICHb Pa3BU THS KOTOPBIX ObI-
BaIOT Pa3IMYHBIMH Y Pa3HbIX (GopM. HemHOrHE BUIIBI THYMHOK UMEIOT
MEHTYM C POBHBIM KpaeM 0e3 3yOroB. Psj 3yO1oB oyeHb yacTo pac-
TMIOJIO’KEH HE B OJHOM IIIOCKOCTH; OOKOBBIE YaCTH 3TOTO PSAAa H30THYTHI
BHYTPb T'OJIOBBI ¥ BUITHBI JIMIIIb TIPY PACIUTIOIIEHHOM MeHTYMe. JImanH-
ku Tamypodinae UMEIOT MEHTYM COBEpILIEHHO ocoboro Tuma. Kpaii MmeH-
TyMa i 0e3 3yOI0B, WM UMEIOTCS 2 TPEOHS U3 KPENKHX, OCTPBIX 3y0-
LIOB, CITUTBIX APYT C IPYTOM WITH Pa3ACICHHBIX TI0 CepeIMHE MEHTYMA.

[To 6oxam MeHTyMa y THYMHOK HEKOTOPBIX MTOJICEMEHCTB (B 0CO-
o6ennoctu Chiromominae u Prodiamesinae) uMeroTcsi BEHTpPOMEHTAIB-
HbIE TUIacTUHKH (Tabum. 9.2.: 3-5, VMP). BenrpomeHTanbHbIe I1aCTHH-
KU MOTYT OBITh ¢ paguansaoit (Chironomini), monepeunoii (Tanytarsini)
LITPUXOBKOM, MM 0€3 MITPUXOBKHU, HO MOKPBITHIE MHOTOYHC-
neHHbIMU metTuHkaMu (Prodiamesinae). Jlnunaku Orthocladiinae
HUMEIOT CI1abopa3BUTHIE WM PElyLUPOBAHHBIC BEHTPOMEHTAJIbHbIC
IUTACTUHKU. Y TIPEACTaBUTENICH HEKOTOPHIX pojoB Diamesinae 6o-
KOBBIE 3yOIIbl MEHTYMa MPUKPBITHI MOTYNPO3pavyHON TNIACTHHKOM.
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ManauOybl (BEpXHHE YENTIOCTH) XOPOLIO Pa3BUTHI Y BCEX JTHYH-
HOK XUPOHO-MUJI. OHH COUICHEHbI C BEPXHEH YacThIO MepeJHEro Kpast
LIEYHBIX CKJIEpUTOB (Tabmd. 9.2: /-2, MDB). Yacrto cOoxy ManauOyma
HMeeT TPeyrojbHoe ouepTanue. HapykHblii kKpali MaHAMOYIBI TyTo-
BUJHO M30THYT M OOBIYHO TJIQJAKHH, HO Y HEKOTOPHIX (hopM ¢ 3apy0-
kamu. [lo BHyTpeHHEMY Kparo TUCTAILHON YacTH MaHAMOYIbl UAYT
2 psina 3yOLOB, BHEIIHUA, WM HWKHUH, 1 BHYTPEHHUH, NI BEPXHUH.
ManauOynbel 6oipmuHcTBa Chironominae UMEIOT JIMIIL MO OJJHOMY
BHYTPEHHEMY 3yOI1y, OOBIYHO BBIIEISIOIIEMYCSI CBOCH JKEJITOH OKpa-
ckoi. ManauOyIbl TMYMHOK OCTAJbHBIX MOJCEMEHCTB, KaK MPaBUIIo,
HE UMEIOT BHYTPEHHUX 3yOL0B. BHemHue 3yO1pl 00IbIIMHCTBA TNYH-
HOK XUPOHOMHJ XOPOLIO Pa3BUTHI U 00pa3yroT criomHou psia. duc-
TaJIbHBIA BHEIITHUN 3y0Oel] 4acTO Ha3bIBalOT BEPIIMHHBIM, WM KOHLIE-
BbIM. HWkHMIA M3 BHEITHUX 3yOIIOB 4acTO CIIUT CBOUM HIKHHM Kpa-
eM ¢ 0a3aJbHOM YacThbi0 MaHAMUOYIIBI, OTIMYAsICh OT HEE 0 OKpPAaCKe.
B sToMm cityuae HIKHHI BHEUIHUH 3y0el] Ha3bIBAIOT JIOKHBIM 3yOIIOM.
VY GonpumHcTBa Chironominae Ha BHYTpEHHEH CTOpOHE AMCTaIbHOM
4acTH MaHIUOYyJIbl UIMEETCs IIETOYKA M3 XETOHIOB, PACTIONOKECHHBIX
B OJIMH MPOAOJIBHBIN psifl. [1oy 3yOniamu, ¢ BHEIIHEH HUKHEH CTOPOHBI
MaHIUOYJIBl BCEra eCTh KpyMHas, KOPOTKas U IJIOCKasi MeueBHIHAS
LIETHHKA, OopMa KOTOPOil oueHb pa3sHooOpa3Ha. Humke MedeBHIAHOM
LIETUHKHA UMEETCS KPYITHas TUIOCKast IETHHKA, pacllelUIeHHas: Ha He-
CKOJIbKO BeTBei. XapakTep pacIlemyieHus] STOH LIETUHKH Pa3IndeH
B Pa3HBIX CUCTEMATHUECKHX IPyIIIax.

I'umodapuHKc (MOATIOTOYHUK) PACIONOKEH BHYTPU POTOBOH
OJIOCTH, 32 MeHTYMOM (Tab:. 9.2.: I, 2, H). [loBepxHOCTh THITOdA-
PHHKCa BOOPY>K€Ha MHOTOYUCICHHBIMH XUTHHOBBIMH HIMIIAMH H T. 1.
[IpencraBurenn Tanypodinae jerko pacmo3HAIOTCS MO KPYMHOMY,
HEMapHOMY M MOJBIKHOMY CKJIEPHTY — TJIOCCE, PACHOJIOKEHHOMY
Ha BepinHe runodapunkca. [lo cTopoHam OT TI0CCHl PacTONOKEHBI
2 HeGonpIIUX ckIepuTa — mapariaoccsl (tadm. 9.2: I, PGL). CBoGox-
HBII KOHEIl TJI0CCHI 3y0uathiil. Y JmuuHOK Protanypus (Diamesinae)
NpUAaToK runodapuHkca coOcTOUT U3 1 mapbl CpeAMHHBIX U 5—6 map
napamMeIuaibHbIX TUIACTHHOK, YUCIIO U (hopMa KOTOPBIX XapaKTEPHBI
IUISL OTJENIBHBIX BUOB POJA.
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Tabmn. 9.2. T'ooBHBIE KATICYITBl TUIHHOK
ocHOBHEIX noxceMercTs Chironomidae

Tonosuvie kancynvl uuunok, eéenmpanvro: 1 — Procladius sp. (nooceem. Tanypodi-
nae); 2 — Protanypus sp. (noocem. Diamesinae); 3 — Cricotopus sp. (noocem. Orthocla-
diinae); 4 — Chironomus sp, (noocem. Chironominae); 5 — Micropsectra sp. (noocem.
Chironominae, Tanytarsini). Ob6osnauenus. A — aumena; BL — wemunka anmenHbl;
E — snughapunxe;, GL — enocca;, H — eunogpapunrc; L — nabpym (sepxusisi eyba),

LL — wuewytiku nabpyma;, LO — naymepbopnogvl opeamnvl, M — menmym;
MDB — manoubyna;, MP — maxcunnspuoiii wynux, PE — epebenv snughapunkca;
PGL - napaenocca;, PM — npemanoudyna;, PO — 3amuliounviti  ckiepum,

RO — ronvyesotl opean; Si — wemunxu nabpyma,; TLT — ramepanvhvliit ompocmox;
VMP — éenmpomenmanvhvle niacmunKu.
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IIpeocmasumenu noocemeticmsé Chironomidae

Tabmn. 9.3. MeHTyMBI B YCUKHU (AHTCHHBI )
npexacrtaButeneid moacem. Tanypodinae u Orthocladiinae:

1 u 2 — Tanypus kraatzi, menmym (1), enocca (2); 3 — Tanypus punktipennis, enocca;
4 u b — Apsectreotanypus trifascipennis, menmym (4), enocca (5); 6 u 7 — Anato-
pynia plumipes, menmym (6), enocca (7); 8 — Ablabesmyia annulata, enocca;
9 — A. phatta, enocca; 10 u 11 — Psectrotanypus varius, menmym (10), enocca (11)
(noocem. Tanypodinae); 12 — Pseudodiamesa nivosa, mewmym,; 13 — Diamesa
insignipes, 14 — Monodiamesa bathyphila; 15 — Psectrocladius sp.; 16 — Petthastia
gaedi; 17 u 18 — Eukiefferiella hospita, menmym (17), ycux (18); 19 — Parakief-
feriella bathophila; 20 — Stackelbergia praeclara; 21 — Cricotopus sylvestris;
22 — C. algarum; 23 — Psectrocladius psilopterus; 24 — Corynoneura scutellata
(nooceem. Orthocladiinae)

78



Tabmn. 9.4. MeHTYMBI B YCUKHU (AHTCHHBI)
npeactaButenei mogcem. Chironominae:

1 u 2 — Micropsectra gr. praecox, menmym (1), ycuk (2); 3 u 4 — Cladotanytar-
sus mancus, mewmym (1), ycux (2); 5 u 6 — Paratanytarsus lauterborni, menmym (1),
yeux (2); 7 — Paracladopelma camptolabis, menmym; 8 — Cryptochironomus
obreptans;, 9 — Demicryptochironomus vulneratus; 10 — Harnischia fuscimana;
11- Glyptotendipes gripecoveni; 12 u 13 — Camptochironomus pallidivittatus;
14— Chironomus cingulatus; 15u 16— Polypedilum scalaenum, menmym (15), ycux (16);
17 u 18 — P. bicrenatum, menmym (17), ycux (18); 19 u 20 — P. nubeculosum, menmym
(19), ycuk (20); 21 — Endochironomus impar, 22 — E. albipennis; 23 u 24 — E. stack-
elbergi, menmym (23), cpeounnvie 3yoyvl u nepgvie mpu napwi (24); 25 — E. tendens;

26 — Microtendipes pedellus, 27 — Dicrotendipes tritomus

79



IpakTnyeckas yacte. M3yuenue u onpeneneHue TMUUHOK XH-
POHOMU MOKET ITPOBOJUTHCS Ha JJAOOPAaTOPHBIX 3aHATHSIX MO TUAPO-
OMOJIOTHH M Y4eOHO-TIOJIEBBIX MPAKTHKYMax I10 300JI0THH OECr03B0-
HOYHBIX U THApoOHoiIoruu. Ha noneBoii npakTuKe 1Mo ruipoOHoIoruu
KpOMe OIpeeNieHH JTMYMHOK J0 POJia WM BUA JENA0TCs PacyETh
nokasaTesneil oOmus (YMCICHHOCTh U OMomacca) XUpOHOMUI Ha M?
B ipo0ax 3000eHToca. [1o TMYMHKaM MOYKHO MPOBECTH OMOMHIUKA-
LU0 Ka4eCTBa BOJ WJIM 30H CalPOOHOCTH, HCIIOJIb3Y ST XUPOHOMUIHBIH
nnjekc E. B. banymkuHo.

MeTtoauueckas yacTb. 3yyenne MopQororuu TMIMHOK Npea-
CTaBUTENeH OCHOBHBIX mojicemeiicTB Tanypodinae, Orthocladiinae,
Chironominae iepBoHaYaIbHO H3yYaeTCsl Ha 1a00OPaTOPHBIX 3aHSATH-
SIX TI0 THIPOOMOJIOT MM 10 TOTAJIbHBIM Mpenaparam B KaHaJICKOM Oalib-
3aMe M MHIUBHYaJIbHO MO U3TOTOBJICHHBIM BPEMEHHBIM IIperapaTam
B TJIMLIEPHHE.

Ha moneBoil mpakThke MO THIPOOUOJOTHU CTYIEHTHI JEJAIOT
BBIOOPKY JTMUYMHOK M3 OCHTOCHBIX KaYeCTBEHHBIX U KOJMUECTBEHHBIX
po0, U3roTaBOMBAIOT BPEMEHHBIC MTpenapaThl B TIIHLEPUHE, ONpee-
JISIIOT 10 BUJIA WK POJIA, U3MEPSIOT 04 OMHOKYJISIPOM, HAXOJST BEC
o TabnuuaM NpUBEAEHHBIX BECOB M JENAIOT PacuéT YHMCIEHHOCTH
Ouomaccel Buaa u B 1enom rpymmnsl Chironomidae B mpobe n Ha M?
(CemepHoii, 3youmuna, 2008).
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